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Abstract

Alkylating agents represent the oldest class of anticancer agents with the approval of mechloretamine by the FDA in 1949. Even though
their clinical use is far beyond the use of new targeted therapies, they still occupy a major place in the treatment of specific malignancies,
sometimes representing the unique option for the treatment of refractory tumors. Here, we are reviewing the major classes of alkylating agents,
with a particular focus on the latest generations of compounds that specifically target the minor groove of the DNA. These naturally occurring
derivatives have a unique mechanism of action that explains the recent regain of interest in developing new classes of alkylating agents that
could be used in combination with other anticancer drugs to enhance tumor response in the clinic.
© 2013 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Alkylating agents were first used as chemical weapons
during the First World War. They induced severe vesicant
effects that were accompanied by bone marrow aplasia and
pancytopenia several days following intoxication. This fortu-
itous observation led to the first experimentation of mustard
gas as anticancer agents to target carcinogen-induced tumors
in mice [1]. In the early 30s, the first trials in men showed
interesting durable responses in patients with skin cancers
and sarcomas [1]. Despite the Geneva Convention in 1925,
a vast research program was secretly carried out by the US
Office of Scientific Research and Development in order to
identify new chemical weapons. Another major trigger for
the discovery of alkylating agents’ anticancer activity was
the accidental spill of sulphur mustards that occurred during
World War II in the Italian harbor of Bari. On December
2nd 1943, 17 ships were destroyed by a surprise raid of
the German aviation, including the SS John Harvey vessel
that secretly transported a cargo of more than 100 tonnes
of mustard bombs. Among soldiers that were exposed, a
significant rate of severe lymphoid hypoplasia and myelo-
suppression was observed. This led to further investigations
of nitrogen mustards as potential anticancer agents by Gilman
and Goodman who showed remarkable activity in the treat-
ment of lymphomas. These results were only published in
1946 [2] but were rapidly followed by the FDA approval
of the first alkylating agent, mechlorethamine (Mustargen)
in March 1949, and the development of a number of new
classes of compounds. Even though their clinical use is far
beyond the use of new targeted therapies, they still occupy
a major place in the treatment of specific malignancies and
sometimes represent the unique option for the treatment of
refractory tumors (Table 2). Here, we are reviewing the main
classes of alkylating agents with a specific emphasis on the
new generations of compounds that show a rather unique
mechanism of action. Used as single agents or in combination
with DNA repair inhibitors, these new derivatives represent
promising therapeutic alternatives for tumors refractory to
standard treatments.

2. The mechanism of DNA alkylation

Alkylating agents are electrophilic entities that react with
nucleophilic moieties of DNA or proteins resulting in the
covalent transfer of an alkyl group [3.,4]. The cytotoxic effect
of these agents is mainly due to the alkylation of DNA
bases that can impair essential DNA processes such as DNA
replication and/or transcription. The chemical reaction of
alkylation is summarized in Fig. 1A where RX refers to
the alkylating agent and X a negatively charged atom such
as chlorine, and where R’H is the nucleophilic target of
alkylation. Alkylation is a nucleophilic substitution (SN) in
which the hydrogen atom (leaving group) is substituted by
the alkyl group of the alkylating agent [3,4]. There are two

A
R-X + H-R’ SH
OH
i R’ COOH
NH2
R-R’+ HX NH
B
SN1 reaction
& o

. AL

RX == RT4X 2= RR + H'+X
SN2 reaction

& & &* e
X-R -t > H — R-R"+ H +X

Fig. 1. (A) The reaction of alkylation in which RX represents the alkylating
agent with its alkyl group (R) and a halogen atom (X), usually chlorine,
and R’H the nucleophilic target of alkylation where the hydrogen atom of
hydroxyl, amine, carboxyl, or sulfhydryl groups, is substituted. (B) The two
types of nucleophile substitutions (SN1 and SN2).

types of nucleophile substitutions (SN1 or SN2) depending
on the number of steps of the reaction (Fig. 1B). SN1 reac-
tion involves the formation of a stable carbocation with a
planar structure which can be attacked by the nucleophile
on both sides with equal probability, leading to a racemic
product. Conversely, SN2 reaction implies the formation of
a short-lived intermediate in which the leaving group is not
completely detached and the nucleophile almost linked cova-
lently, leading to an inversion of the configuration of the
asymmetric carbon [4].

3. The different targets of DNA alkylation

DNA is the main target of alkylation [3—5]. While mono-
functional agents generate covalent adducts with the target
molecule (Fig. 2a—c), bi-functional derivatives can form
cross-links (inter-strands or intra-strand) in DNA or between
DNA and proteins (Fig. 2d-h). There are preferential sites of
alkylation in DNA depending on the nature of the nucleophile
and of the alkylating agent [6-8]. In general base alkyl-
ation predominantly occurs on position guanine N7 and O6,
adenine N1 and N3, and cytosine N3 [7,9,10]. The use of Mit-
omycin C and of the new classes of minor groove binders also
revealed guanine N2 as a target of DNA alkylation (Fig. 3).
Alkylation on other sites such as adenine N6, N7, thymine
02, N3, 04, or cytosine O2 were also observed, but to a
lower extent (Fig. 3 and Table 1) [8,11]. While alkylation
on O6G, N1G, N2G, or O4T results in stable DNA adducts
[12], alkylation on other positions lead to chemically unsta-
ble adducts that are converted to DNA damage by opening of
the base ring [8,12] (Fig. 4). That is especially the case for
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Fig. 2. The different kinds of alkylation products induced by mono-functional (a—c) or bi-functional (d—h) alkylating agents. The major groove of the DNA is
the main target of alkylation but N2G and N3A alkylation is also observed for minor groove binding (MGB alkylating agents).

the most common base alkylation at N7G position which is
readily converted into abasic sites by spontaneous depurina-
tion or into 5-alkyl formamidopyrimidine (Fapy) by opening
of the imidazole ring [13]. Similar observations have been
reported for N3A alkylation, leading to abasic sites forma-
tion [14]. The phosphodiester bond of the DNA backbone is
also a substrate of alkylation because of its accessibility and
the negative charge of its oxygen atoms but its consequences
in terms of cytotoxicity are not demonstrated yet [6].

The cellular consequences of base alkylation have been
largely studied but are still difficult to evaluate since most
if not all alkylating agents do not form a unique type of

Fig. 3. Different sites of base alkylation. The size of arrows is proportional
to the frequency of alkylation, regardless of the stability of the alkylated
base. (*) The N2G position is the target of minor groove alkylators.

lesion but a mixture of adducts. Table | summarizes the
main mutations that are observed following base alkylation.
N-alkylation usually results in toxic effects due to a block-
age of DNA replication linked to the presence of alkylated
bases or to DNA damage induced by the processing of these
lesions by DNA repair enzymes (Fig. 4) [8]. Conversely,
O-alkylations such as O6-methylguanine (O6MeG) are muta-
genic and cytotoxic. Mutagenicity is due to the formation of

Table 1

The different types of base alkylations and their respective characteristics in
terms of stability, mutagenic potential and specific DNA repair pathways:
BER: Base Excision Repair; MMR: Mismatch Repair; NER: Nucleotide
Excision Repair; DR: Direct Reversal involving MGMT (methylguanine
methyl transferase) or human homologues of bacterial AIkB, ABH1 or
ABH2.

Adducts Stability Mutations ~ Repair
pathways
G—C
N7 Stable GoT BER
. 06 Stable G— A DR (MGMT),
Guanine MMR, NER
G—>T
N1 Stable G—A BER
G—~C
N3 Unstable A—>T BER, NER
Adenine N1 Unstable A—T BER, DR
(ABH)
N7 Unstable A—>G ?
. C—>T BER, DR
Cytosine N3 Unstable Co A (ABH)
02 Unstable ?
02 Unstable ?
Thymine T—C NER, DR
04 Stable T A (MGMT)
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Fig. 4. Mechanism of conversion of N7 alkylated guanine into cytotoxic DNA lesion. (A) Conversion in abasic site following depurination. This is initiated by the
pi electron delocalization of N7-C8 double-bond of the imidazole ring (red arrows). (B) Conversion into 2,6-diamino-4-hydroxy-5N-alkyl formamidopyrimidine
(Fapy-7alkylG) by hydrolysis of the imidazole ring in basic conditions (blue arrows).

O6MeG:T mispairing that further leads to A:T transitions
following two rounds of replication [7,8,15]. Alternatively,
persistence of the adducted base can occur due to the inabil-
ity of the Mismatch Repair (MMR) system which recognizes
06MeG:T mismatches to correct the damage, a phenomenon
referred to as MMR futile cycle (Fig. 17). This can eventually
lead to cytotoxic DNA single- or double-strand breaks by a
MMR-dependent mechanism that remains to be elucidated
[15-17].

Proteins can also be the targets of alkylation (Fig. 2). This
relies on isocyanate derivatives that are produced following
treatment with nitrosoureas (Fig. 9). In physiological con-
ditions isocyanate can react with thiol or amine groups of
cellular proteins, a reaction that is referred to as carbamoyla-
tion (or carbamylation). The exact list of potential substrates
as well as the biological consequences of carbamoylation is
presently unknown. It is usually admitted that carbamoyla-
tion results in the inactivation of the protein activity, as it was

A Nitrogen mustards
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Fig. 5. Chemical structures of the pharmacophores of the main classes of “classical” alkylating agents.
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Fig. 6. (A) Chemical structures of nitrogen mustards. (B) Generation of the aziridinium ion responsible for the alkylation of guanine N7 by nitrogen mustards.
The mono-alkylation product can lead to Alkyl-N7G:T base mispairing or can be the target of a second alkylation leading to N7G-N7G inter-strand cross-links.

observed for MGMT and polymerase (3, two key proteins
involved in direct reversal of O6-methylguanine adducts and
base excision repair, respectively [18,19].

4. The main classes of ‘“‘classical” alkylating agents

There are 7 classes of “standard” alkylating agents, consid-
ering that mitomycin C belongs to ethylene imines and that
platinum compounds, even though they do not alkylate DNA
stricto sensu but form covalent adducts with it, are tradition-
ally included in this category [3—5]. The chemical structures
of the corresponding pharmacophores are presented in Fig. 5.
In the following sections, we will review the mechanisms of
action that have been described for the main derivatives of
each class that are commonly used in chemotherapy, and will
only mention the new derivatives with promising activity in
preclinical or early clinical trials.

4.1. The nitrogen mustards

These alkylating agents derived from sulfur mustards
and were the first to be used as chemotherapeutic agents
for the treatment of leukemias and lymphomas. They share
a common bis(2-chloroethyl)amino motif that leads to the
formation of an aziridinium ion, the electrophilic entity
responsible for the establishment of the covalent link with the
nucleophilic center of the base, mainly the N7 of guanines
(Fig. 6) [3,20,21]. The resulting products of mono-alkylation
can lead to base mispairing that is potentially mutagenic
[13] (Table 1). Alternatively, the chloro group can react with
the N7 position of an adjacent guanine to form intra- or

inter-strand crosslinks (Fig. 6B). Nitrogen mustards are only
used sporadically in the treatment of hematologic malignan-
cies, multiple myeloma, in ovarian cancers, or in refractory
prostate cancers in the case of estramustine (Table 2).

4.2. The oxazaphosphorines (or oxazaphorines)

These alkylating agents have been synthesized in order
to enhance the stability and to reduce the toxicity of nitro-
gen mustards. Chemically, they are characterized by a
phosphorus—nitrogen bond which prevents the direct ioniza-
tion of the bis(2-chloroethyl) moiety (Fig. 5B) [3,5,22,23].
The major derivatives from this class that are used in the
clinic are cyclophosphamide and ifosfamide (Fig. 7A). These
compounds are pro-drugs that require an activation step
by cytochromes (P450) in the liver [3,5,22,23] (Fig. 7B).
The result of the oxidation of carbone 4 of the heterocycle
allows the formation of the nucleophile chloroethylaziri-
dine responsible for N7G:N7G cross-linking (Fig. 7B).
Cyclophosphamide and ifosfamide are often used in combi-
nation with other chemotherapeutic agents for the treatment
of sarcoma and other solid tumors (Table 2) [22] with seri-
ous adverse effects such as neurotoxicity, nephrotoxicity,
and bladder toxicity for ifosfamide, due to their metabolites.
Trofosfamide was another attractive candidate for palliative
care [24], but has not been marketed. Two other derivatives
were also developed: mafosfamide that is converted into 4-
hydroxy-cyclophosphamide but is attractive for its use in
regional therapy, and glufosfamide which activation does not
lead to the production of toxic metabolites, an asset that
pushed its introduction into clinical trials with a specific
indication in pancreatic cancers [25].
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Table 2

The alkylating agents that are used in the clinic and their main indications.

Class of alkylating agents Drugs Clinical use
Melphalan
. Chlorambucil Hematologic tumors, Myeloma, Ovarian cancers, Solid tumors
Nitrogen mustards .
Bendamustine

Oxazaphosphorines

Ethylene imines

Nitrosoureas

Alkyl alcane sulfonates

Triazenes and hydrazines

Platinum derivatives

Tetrahydroisoquinolines

Estramustine

Cyclophosphamide

Ifosfamide
Trofosfamide

Thiotepa
Altretamine
Mitomycin C

Carmustine (BCNU)
Lomustine (CCNU)

Nimustine
Fotemustine
Streptozotocine

Busulfan

Dacarbazine
Temozolomide
Procarbazine

Cisplatin
Carboplatin
Oxaliplatine
Trabectedine

Prostate cancers

Hematologic tumors, Solid tumors, Sarcoma
Sarcoma, Solid tumors
Palliative care

Ovarian, Breast, Bladder cancers
Ovarian, Lung cancers
Gastrointestinal tumors, Breast and Bladder cancers

Lymphoma, Brain tumors, Melanoma

Brain tumors, Solid tumors
Melanoma
Pancreatic and Neurorendocrine tumors

Chronic Myeloid leukemia (CML)

Melanoma, Lymphoma, Sarcoma
Glioma
Lymphoma, Glioma

Solid tumors

Solid tumors

Colorectal cancers
Sarcoma, Ovarian cancers

4.3. The ethylene imines

4.3.1. The polyaziridines

These alkylating agents are characterized by the presence
of one or more aziridine cycles (Figs. 5C and 8A) [3,5,26,27].

A Q

P<~. _~CH,CH5CI
/ Ni 2-12
N\ R1
R3 R2
R1 R2 R3
CHyCHCI H H

H CHCHCI H
CHyCHCl  CHLHLCI H

CHACHLCI H  S(CHy),SO3H

CH

A b NH= CHHpCl

N

OH

Fig. 7. (A) Chemical structures of oxazaphosphorines. (B) The mechanism of DNA alkylation by cyclophosphamide. Cyclophosphamide is first oxidized by
cytochrome P450 leading to 4-hydroxycyclophosphamide, acrolein and a dichloro intermediate, hydrolysis of which generates chloroethylaziridine that is

B
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Trofosfamide
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Glufosfamide

Thiotepa and altretamine are the main compounds of this
class. They alkylate DNA via the same mechanism as nitro-
gen mustards except that the aziridine cycle is not charged
and therefore less reactive. Thiotepa can form covalent
links between most base nucleophiles and can also form
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Fig. 8. (A) Chemical structures of the polyaziridines used in the clinic, thiotepa and altretamine. The red rectangle indicates the aziridine cycle. (B) Chemical
structure of mitomycin C and the enzymatic reduction leading to its active metabolite. (C) The two types of alkylation on guanines: mono-alkylation in N7
position and bis-alkylation in N2 position (in the DNA minor groove) leading to intra- or inter-strand cross-links.

inter-strand N7G:N7G cross-links [26]. Thiotepa is rarely
used for the treatment of ovarian and breast cancers, and as
intravesical instillation for bladder cancers, as well as altre-
tamine for the treatment of ovarian cancers and small cell
lung cancers (Table 2).

4.3.2. Mitomycin C

Mitomycin C (Fig. 8B) has two aziridine cycles and a
quinone moiety that confers specific properties which proba-
bly explains why this molecule is often dissociated from other
ethylene imines [3,28]. It is an antibiotic extracted from the
fermentation of Streptomyces bacteria. Its alkylating mecha-
nism is complex and has been extensively studied. Mitomycin
C has two electrophilic centers that can be activated: carbon
1 and 10 (Fig. 8B). Depending on the environment, differ-
ent pathways have been described leading to various type of
adducts. DNA alkylation by mitomycin C requires its activa-
tion by an enzymatic reduction leading to its protonation and
the opening of the aziridine cycle (Fig. 8B), further inducing
the linkage of a nucleophile to its carbon 1 (Fig. 8B and C)
[3,28-30]. Conversely to other alkylating agents, the nucle-
ophile is predominantly the nitrogen 2 of guanines, which
positions mitomycin C in the minor groove of the DNA [31].
The mono-alkylation product can also be reduced leading to
the elimination of the carbamate moiety which results in the
activation of carbon 10. Bis-alkylation of a second guanine
is then possible in CpG-rich regions, resulting in intra- or
inter-strand cross-links depending on whether it is located on
the same strand or not, respectively (Fig. 8C) [3,28]. DNA

alkylation in the major groove is also possible since N7 mono-
adducts involving activation of carbon 10 of mitomycin C
have also been observed (Fig. 8C). Clinically, Mitomycin
C is still used for the treatment of various adenocarcino-
mas (stomach, pancreas, colon, rectum, breast and bladder)
(Table 2).

4.4. The nitrosoureas

This class of alkylating agents emerged from the
observation by the NCI that MNNG (1-methyl-3-nitro-
1-nitrosoguanidine) (Figs. 5D and 9A) had a marked
antiproliferative effect against various cancer cell lines
[3,5,32-34]. Other derivatives such as MNU (1-methyl-1-
nitrosourea) or BCNU (1,3-bis(2-chloroethyl)-1-nitrosourea)
were even active against xenografted brain tumors in mice,
demonstrating that these molecules could cross the hema-
toencephalic barrier [32,35]. If MNNG and MNU are still
used for research purposes as “proof of concept” derivatives,
other molecules have been tried or are used in the clinic:
BCNU (carmustine), CCNU (lomustine), nimustine (not
marketed), fotemustine and an aminoglycosylated deriva-
tive streptozocine (Fig. 9A). These agents are mainly used
for the treatment of brain tumors, melanomas, and some
carcinoid tumors (Table 2). Their mechanism of action
relies on the formation of diazohydroxyde in basic condi-
tions, that in turn generates a reactive cation responsible for
alkylation which takes place primarily on O6 or N7 pos-
itions of guanines (Fig. 9B) [3,33,34,36]. O6G alkylation by
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Fig.9. (A)Chemical structures of the main nitrosoureas. (B) Generation of isocyanate and diazohydroxyde, the two active metabolites of nitrosoureas responsible
for protein and DNA alkylation, respectively. Diazohydroxyde leads to chloroethylation of guanines in position O6 that is followed by a cyclization with guanine
NI1. This cyclic intermediate is unstable and rearranges in a product where guanine N1 is cross-linked to nitrogen N3 of the complementary cytosine. Isocyanate
is responsible for the carbamoylation of the arginine or lysine residues of proteins, leading to the inactivation of their biological functions.

carmustine is described in Fig. 9B. First, a chloroethylated
adduct is generated and is followed by the formation of a
N1G:N3Cinter-strand cross-link [3,33,34,37] (Fig. 9B). This
type of lesion contributes to the cytotoxicity of nitrosoureas
to the same extent than other cross-links such as O6G:N1C
or N7G:N3C. Protein carbamoylation on lysine or arginine
residues induced by isocyanate (Fig. 9B) could also impair
the activity of key proteins involved in cell survival such as
DNA repair factors [3,33,34,38].

4.5. Alkyl alcane sulfonates

Busulfan is the only compound of this family (Fig. 5E)
to be used for the treatment of refractory chronic myeloid
leukemias (Table 2) and prior to hematopoietic stem cell
transplant in grafts [3,5,39]. Busulfan is a sulfonylated bi-
functional alkylating agent inducing N7G:N3A intra- or
N7G:N7G inter-strand DNA cross-links or protein-DNA
cross-links responsible for its cytotoxicity (Fig. 10) [39,40].

4.6. Triazenes and hydrazines

Triazenes are characterized by the presence of 3 adja-
cent nitrogen atoms (Fig. 5F) [3,5,41]. Two derivatives
are used in the clinic, alone or in combination with
other cytotoxic agents: dacarbazine for the treatment of
melanomas, lymphomas and sarcomas, and temozolomide
for the treatment of brain tumors (gliomas, glioblastomas and
astrocytomas) (Table 2). Both derivatives are precursors of
5-(3-methyl-1-triazenyl)imidazole-4-carboxamide (MITC)
and its byproduct the methyldiazonium ion responsible

for alkylation [3,5,41,42] (Fig. 11A). DNA methylation by
dacarbazine and temozolomide occurs on adenine N3 and
guanine N7 and O6, the latter being responsible for the major
part of their cytotoxicity (Fig. 11A). O6-methyl guanine is
mutagenic due to its mispairing with thymine and subsequent
G:C to A:T transitions (Table 1), the persistence of which
leads to cytotoxic effects by the generation of secondary
strand breaks [3,5,41,42].

Procarbazine belongs to the hydrazines family [3,5,43].
It was first developed as a mono-amine oxidase inhibitor
but was rapidly used for its anticancer property linked to its
methylhydrazine moiety. Procarbazine is also a prodrug that
generates the highly reactive diazonium ion by enzymatic
conversion [43-45] (Fig. 11B). As many monofunctional
agents, procarbazine induces O6G and N7G mono-adducts
and subsequent DNA breaks that are responsible for its cyto-
toxicity [46]. It is still used in drug combinations for the
treatment of lymphomas and brain tumors.

4.7. Platinum derivatives

Platinum derivatives (Fig. 5G) have emerged in the
clinic in the late 70s with the use of cisplatin (cis diamin-
odichloroplatinum, CDDP) and its spectacular results in
testicular cancers despite a high renal toxicity [5,47]. This
led to the synthesis of the less toxic derivative carbo-
platin and a third generation of compounds called DACH
(diaminocyclohexyl)-platins among which oxaliplatin and
tetraplatin (Fig. 12A). Besides tetraplatin that was not mar-
keted, platinum compounds are commonly used for the
treatment of a variety of solid tumors: testicular, ovarian,



S. Puyo et al. / Critical Reviews in Oncology/Hematology 89 (2014) 43-61 51

ﬁ—CHs + CH,S0;
0] Mesylate

(GH)SOLHs — —— n7.Giv3-a
N

\ intra-strand crosslink
Bis-alkylation

|\|] L» N7-G:N7-G

inter-strand crosslink

— ‘NH (CH,),S0,CH,

Fig. 10. Structure of busulfan (alkyl alcane sulfonates) and of its mechanism of DNA or protein alkylation.

esophagus, bladder, head and neck and epidermoid cancers 5. The minor groove binding (MGB) alkylating

in the case of cisplatin and carboplatin, and metastatic colon agents
cancer for oxaliplatin. Their cytotoxic effect is due to the
formation of intra-strand (95%) or inter-strand (5%) DNA 5.1. The peptide-based minor groove binders
cross-links (Fig. 12B) [48,49], or to the adduction of cellular
proteins [50,51]. Due to their wide clinical use, resistance With the exception of mitomycin C, classical alkylating
to platinum derivatives has been (and is still) the subject agents are primarily targeting the major groove of the DNA.
of numerous studies which identified multiple mechanisms In order to specifically target the minor groove of the DNA,
that could influence tumor response to these agents. These a series of compounds were synthesized based on the chemi-
mechanisms have been reviewed recently [52] and will not cal structure of two well characterized minor groove binders
be described in this paper. (MGB), distamycin and netropsin (Fig. 13). These naturally
H,NOC B oH
CO—NH, N NH=NH" 3
SN > ch—hin cHy
I N | H.c ~ CHHNOC 2
=N\ CH3 N
AN H, N CH, « ®  procarbazine
0}
Dacarbazine Temozolomide Cyt P450 l
N=n
Cyt P450 —~
NADPH +0, Cyt P450 O—CH7
HCHO N-oxydation
Methyldiazonium ion o o
O—NH, CONH N | cH, | CH,
+ H 2 _ _N=N _N=N
N=IU CH, O—CH7 O—CHjJ
N_ NN M A
NH—CH, NHz methylazoxy benzylazoxy
MITC l
HyCx
6 +
? 60 ®—CHO  HCHO + ®—CH,—N==N
N.
N, + AN \> —— HN) N\>
SN AN N
NHZ | NH N |
DNA > DNA
06-MedG dG

Fig. 11. Structures of the main triazenes and hydrazines, (A) dacarbazine and temozolomide and (B) procarbazine. They share a common mechanism of
alkylation with an initial step of enzymatic activation by cytochrome P450 leading to the formation of methyldiazonium ion (red rectangle). Alkylation mainly
takes place on O6 position of guanines.



52 S. Puyo et al. / Critical Reviews in Oncology/Hematology 89 (2014) 43-61

A DACH Platins B
(6]
H,N al HoN 0
N, 7 \Pt
Pt VAN
HN 2 Nl H,N 0N\,
Cisplatin Oxaliplatin
Intra-strand crosslinks (95%)
0 cl
H,N o—~2 H,N /
\Pt / >Q >Pt <C|
TRV —{ HN 7\l
A al
Carboplatin Tetraplatin Inter-strand crosslinks (5%)

Fig. 12. (A) Chemical structures of the main platinum derivatives used in the clinic. DACH: diaminocyclohexyl. (B) Intra-strand and inter-strand crosslinks
induced by platinum derivatives and their associated frequency. (*) Comp 1 as described in reference [64].

Ry
o \ "
CHy

n R1 R2

Netropsin 2 NHy(NH=C)NHCHy-  -CHyCH,C(=NH)NH,

Comp 1* 2 CH30-S0CH,CHy-  -CHCHCH3
Distamycin 3 H- -C HyCH,C(=NH)NH>
CIHC—
Tallimustine 3 CIHZC—/N -C HyCH,C(=NH)NH,
Br
Brostallicin 4 > -C HyCH,NHC(=NH)NH)
HZC/—

Fig. 13. Chemical structures of the first generation of peptide-based minor groove binders distamycin and netrospin and of derivatives that alkylate DNA and
that have been tested in the clinic or show promising anticancer activity.



S. Puyo et al. / Critical Reviews in Oncology/Hematology 89 (2014) 43-61 53

CPI Alkylation Unit ocHs
OCH
Y
Z>0CH3
Duocarmycin SA
— e
N A 7(; o R3
/
0
R2
R1 R2 R3
CHZ/ =0 -H Adozelesin
ClHCu, *O\"/ NH | N @5 carzelesin
o - C2Hs
ClHLC o, —OH [x2] Bizelesin

N
y Y \[O‘/NHz
abh NH OH
" ~OH OCH3
o]
OCH3
CC-1065

Br

%, OCH3
CH300C,
& )\/\ N KW-2189

H3C_\ OCH3
N N-G
NI OCH3
CHyCHC| OCH3
4
ML-970 O‘ 0cH3
o)
NHy
CH2C|

x

NHY ¢

Seco- CBI-indoIe2

Fig. 14. (A) Chemical structures of CC-1065 and duocarmycin SA containing the cyclopropylpyrrolo[e]indolone (CPI) unit responsible for DNA alkylation.
(B) Chemical structures of their related derivatives. For Bizelesin, R3 corresponds to the moiety shown in the black rectangle.

occurring polypyrrole, crescent-shaped oligoamides were
known to interact with sequence-specific region of the minor
groove, but had little or no anticancer activity because of their
non-covalent binding to DNA. Therefore, various derivatives
were synthesized either by adding alkylating groups to the
parent MGB, or by substituting pyrrole rings by pyrazole
or benzofurane rings, leading to new alkylating MGB with
enhanced cytotoxicity [53—55]. The chemical structures of
the main derivatives that were tested in clinical trials are
shown in Figs. 13 and 14.

Tallimustine (FCE 24517) is a benzoyl nitrogen mustard
derivative of distamycin (Fig. 13). Both distamycin and tal-
limustine were shown to alkylates the N3 of adenines and
inhibit the binding of ubiquitous transcription factors such
as OTF-1 and NFE1 on specific AT-rich promoter sequences
[56,57], or TATA box binding proteins (TBP) leading to a
decrease in basal level of transcription [58]. Further mapping
of the adduction sites could show that alkylation by tallimus-
tine occurred predominantly on adenines in 5'-TTTTGA
sequences in vitro and in cells [59,60]. Interestingly, it was
also reported that sequence specificity of distamycin analogs
was related to the number of pyrrole rings and associated with
the potency of the derivatives, compounds with the higher
specificity being the more cytotoxic [61]. These data sug-
gested that selective alkylation of DNA by MGB could be

used to inhibit the transcription of specific genes involved in
the proliferation of cancer cells.

The development of the haloacryloyl derivative brostal-
licine (Fig. 13) was also promising because, it had a different
mechanism of action as compared to tallimustine, since it was
only active in the presence of thiol groups and alkylated DNA
in 5'-AAAG sequences [62,63]. Moreover it showed reduced
myelotoxicity and its activity was retained in MMR-deficient
cells and in cells resistant to other anticancer drugs [63]. More
recently, new netropsin analogs such as compound 1 (Fig. 13)
with reduced mutagenic potential has been identified [64].

CC-1065 and duocarmycin SA (Fig. 14A), are natural
antibiotics isolated from Streptomyces species that were also
identified as specific minor groove alkylators [65]. They also
form adenine N3 adducts in AT-rich regions via the cyclo-
propylpyrrolo[e]indolone (CPI) alkylation unit (Fig. 14A).
Their development was abandoned due to bone marrow tox-
icity and delayed toxicity in mice. Other derivatives such as
adozelesin, carzelesin, bizelesin and KW-2189 did not show
reduced toxicity either. This led to further characterization
of the indolecarboxamide ML-970 (Fig. 14B) that showed
reduced myelotoxicity [66], or to the synthesis of new het-
erocyclic carbamate prodrugs such as the seco-CBI-indole2
(Fig. 14B) [67]. The use of seco-CBI-indole2 induces a very
slow release of the active free form of the drug, thus allowing
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the administration of much higher doses of the alkylating
agent.

Conversely to mice, the severe myelotoxicity of peptide-
based minor groove binders that was observed in dogs
and to a lesser extent in humans represented the main
limitation for drug approval. A direct link between toxicity
and N3-alkylation in specific sequences of the minor groove
may explain the differences in myelotoxicity patterns
between tallimustine and distamycin derivatives [68] or with
N2-alkylators such as tetrahydroisoquinolines (see below)
that also show a marked hepatotoxicity, the mechanism
of which is still unclear. Therefore, continuing efforts to
synthesize new compounds with safer therapeutic windows
are necessary.

5.2. The illudins

[lludins are natural sesquiterpenes that were isolated from
the mushroom Omphalotus olearius (or Clitocybe illuden)
in the 1950s (Fig. 15A) [69]. The first illudins to be char-
acterized were named illudins M and S for their antibiotic
properties against mycobacteria and staphylococcus strains,
respectively (Fig. 15B) [70]. Despite a promising anticancer
activity in several tumor models, illudins were not fur-
ther developed because of toxicity against normal cells. A
series of illudin analogs were then synthesized and led to
the identification of the acylfulvens (AF) family. Among
them, the hemi-synthetic irofulven (hydroxymethylacylful-
ven, HMAF) was the only derivative to enter clinical trials
in 1999, with some responses in pancreatic and prostate can-
cers but severe dose-limiting toxicities and a lack of efficacy
as single agent when the dose was reduced [69,71]. Never-
theless, continuing efforts to synthesize new derivatives are
still motivated by (i) a better selectivity of these compounds

toward tumor cells as compared to normal cells, (ii) their
activity in cells resistant to conventional alkylating agents,
(iii) their capacity to potentiate a number of cytotoxic agents
in vitro, and (iv) their unique but complex mechanism of
action leading to cell death. It is now admitted that AF and
HMAF are MGB that preferentially alkylate adenine at posi-
tion N3, though irofulven can also alkylate N7 of guanines
[72]. Conversely to peptide-based MGB, this alkylation is
not DNA sequence-specific, and AF and irofulven are also
capable to alkylate proteins as well [69,71]. Alkylation by
irofulven requires its activation by the NADPH-dependent
enzyme 15-oxoprostaglandin 13 reductase (PTGR1) also
known as alkenal(one) oxidoreductase (AOR). This leads to
the formation of a cyclohexadiene intermediate with a cyclo-
propyl moiety that is prone to nucleophilic attack by DNA,
leading to the formation of mono-adducts that are converted
into strand breaks via the formation of abasic sites (Fig. 15C)
[69]. It is also interesting to note that cytotoxicity induced
by AF or irofulven are closely related to the activity of the
transcription-mediated nucleotide excision repair (TC-NER)
pathway. This mechanism is similar to what is observed for
the tetrahydroisoquinolines (see below) and strongly suggests
that besides DNA alkylation, interactions with key factors
involved in NER could also play a role in AF-induced cell
death [73,74]. Because illudin M and S can be isolated in
gram scale from mushroom culture media [69], there is hope
that a variety of hemisynthetic derivatives with better tumor
selectivity and reduced toxicity could be obtained in the near
future [69,71].

5.3. The tetrahydroisoquinolines

This class of alkylating agents emerged in the 1960s
following a screening program performed by the NCI to
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discover new compounds from marine origin with promising
anticancer properties. It was shown at the time that extracts
from Ecteinascidia turbinata, a tunicate from the Caribbean
Sea (Fig. 16A), could inhibit the proliferation of cancer cells
in vitro and in xenograft models [75]. However, the active
compounds responsible for these anticancer activities were
only identified twenty years later and named ecteinascidins.
Ecteinascidine 743 (Et743) and its derivatives Et722 and
Et729 were the first tetrahydroisoquinolines to be charac-
terized [76]. Several compounds were further developed by
Pharmamar. They were first extracted from Ecteinascidia
turbinata or from the sea slug Jorunna funebris (Fig. 16A).
In the case of Et743, extraction from tunicates could not
provide enough supply because of low concentrations of
active principles, and trabectedin is now obtained by semisyn-
thetic process from the readily available cynosafracin B [77].
The chemical structure of tetrahydroisoquinolines approved
in the clinic or in clinical trials is composed of three fused
tetrahydroisoquinoline rings (Fig. 16) [78]. Only A and B
rings are involved in the interaction with the DNA minor
groove. DNA alkylation is due to the presence of the highly
reactive carbinolamine center at position 2. The elimination
of the hydroxyl group at position 21 leads to an iminium
intermediate that is vulnerable to nucleophilic attack by the
doublet of guanine N2 [79] (Fig. 16B). Conversely to other
N2 alkylators, alkylation by Et743 leads to a DNA bending
toward the major groove resulting in extrahelical protrusion
of the C-ring that could in turn interact with other cellular
proteins [80,81]. This unique alkylation process probably
explains the complex mode of action of Et743 that is still
not fully understood [78]. Various mechanisms have been
proposed to explain the cytotoxic effects of pharmacological
concentrations of Et743.

Interference with transcription is certainly playing a cru-
cial role in the cytotoxicity of Et743. It was first demonstrated
that the drug could inhibit the binding of specific transcrip-
tion factors such as SRF/TCF and NF-Y [82], resulting

in selective alteration of the transcription of genes with
CCAAT-containing promoters such as HSP70 or MDRI1
that are quickly downregulated following Et743 treatment
[83.84]. This was not observed for distamycin and tallimus-
tine [83]. Et743 also regulates SXR- and Spl-dependent
transcription of MDRI1 and other genes involved in drug
metabolism such as the cytochrome P450 CYP3A4 gene
[85]. Et743 was also shown to regulate the transcription of
specific genes involved in cell-cycle though drug treatment
had opposite effects depending on the gene. While TK and
DHEFR transcription was downregulated, expression of E2F
and Cyclin E was enhanced by 4-5-fold [86], confirming
the complex pattern of expression modulation induced by
this drug [87]. It was surmised that protrusion of the C-ring
of Et743 into the DNA minor groove could interact with
transcription factors and inhibit their binding to promoters.
However, absence of the C-ring does not modify the cytotox-
icity profile of the tetrahydroisoquinolines as compared to
Et743 [88,89]. It is also established that promoter repression
is not occurring via the competitive displacement of the tran-
scription factors and that modification of histone acetylation
is also not involved in this process [84,86], suggesting that
other steps downstream from transcription activation may be
altered by a mechanism that remains to be elucidated.

Other mechanisms have been proposed based on DNA
strand breaks directly resulting from alkylation [90-92].
These mechanisms rely on the observations that defi-
ciencies in two specific DNA repair systems, Nucleotide
Excision Repair (NER) and Homologous Recombination
(HR), conferred a drastic alteration in sensitivity to Et743
[90-94]. Deficiency in HR that is involved in the repair
of DNA double-strand breaks conferred a higher sensitiv-
ity to Et743 [91,94,95], which could easily be explained
by the persistence of unrepaired cytotoxic lesions. Paradox-
ically, deficiency in Nucleotide Excision Repair (NER), that
is involved in the repair of UV-induced lesions and in the
removal of platinum-DNA adducts, conferred a resistance
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to Et743, suggesting that proficient NER is required for the
activity of the drug [91-94]. This is rather counter intuitive
since NER-deficient cells are known to be hypersensitive to
platinum drugs or UV-induced DNA damage. One hypothesis
is that Et743-DNA adducts are recognized by NER factors
that are further sequestered onto these lesions and inactiv-
ated, leading to repair failure and the formation of lethal
DNA breaks [78,89,92]. Indeed, Rad13, the yeast homolog
of the human ERCC5 (XPG) NER endonuclease was found
in a ternary complex with Et743 and DNA [94]. It was also
proposed that the C-ring could be involved in this mecha-
nism, as changes in C-ring structure such as for PM00104
(Zalypsis) could alter the NER-dependent activity of the
drug [96].

Several studies also pointed out the role of tumor microen-
vironment in the response to Et743 as monocytes and
tumor-associated macrophages, that play a key role in
immunity, were highly susceptible to pharmacological con-
centrations of the drug [97,98]. In vitro, Et743 inhibited the
production of proinflammatory chemokines such as IL-6 or
CCL2 as well as other mediators involved in inflammation
(cytokines, growth factors) in ovarian and myxoid liposar-
coma tumor cell models [97,98]. Using four different mouse
models, it was recently shown that Et743 could selectively
deplete mononuclear phagocytes in blood and tumor tissues,
via the activation of caspase-8-dependent apoptosis, con-
firming that macrophage targeting is an important component
of the antitumor activity of Et743 [99].

Clinically, Et743 (trabectedin, Yondelis®) was approved
by EMEA for the treatment of soft tissue sarcomas in 2007.
In 2009, it was also approved for the treatment of relapsed
platinum-sensitive ovarian cancer. The strategy to use tra-
bectedin in that indication was based on the fact that platinum
resistance is often accompanied with an overexpression of
NER factors, which could potentiate, at least in vitro, the effi-
cacy of Et743 [78,89,100,101]. Two other derivatives have
been developed, PM01183 (lurbinectedin) and PM00104
(Zalypsis®) (Fig. 16A). As compared to Et743, these two
derivatives showed similar in vitro cytotoxicity profiles [ 102].
In vivo, the activity pattern was also similar for PM01183
but was rather different for PM00104 suggesting that its
in vivo activity probably involves specific host-mediated
mechanisms. PM01183 (lurbinectedin) is in clinical trials
for the treatment of lung, breast, pancreatic, ovarian cancers
and leukemias and PM00104 for the treatment of multiple
myeloma and Ewing sarcomas. Results of these trials are
awaited since they will guide the development of this new
class of MGB alkylating agents in the near future.

6. Exploiting the signaling pathways induced by
DNA alkylation to potentiate drug efficacy

Fig. 17 presents a schematic overview of the signaling
pathways that are induced following DNA alkylation. As
mentioned earlier, two kinds of DNA adducts need to
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be considered. The monoadducts that result from O- and
N-alkylation and are repaired by direct reversal (DR).
Direct reversal of O-alkylation products (mainly O6-methyl
guanines, O6MeG) involves a single enzyme named methyl
guanine methyltransferase (MGMT) [103] that catalyzes the
transfer of the methyl group onto the thiol residue of its
catalytic cystein. Once methylated, MGMT is irreversibly
degraded by the proteasome [104]. This mechanism explains
that cells maintaining a high level of MGMT expression could
resist to alkylating agents such as temozolomide [7,8,11,103].
To overcome this resistance, compounds structurally related
to O6MeG such as O6-benzylguanine (O6BG) and its deriva-
tives have been synthesized to serve as a lure for MGMT
[103,105]. Association of O6BG with temozolomide results
in a significant increase in cytotoxicity due to a decrease
in the repair of O6MeG adducts. Though its clinical devel-
opment did not meet expected hopes, O6BG is the source
of research for new derivatives that could be routinely used
in combination with classical alkylating agents to potentiate
their cytotoxicity [104].

Repair of N-alkylation products on the other hand,
involves two mechanisms depending on the nitrogen target.
While repair of N1A, N7A and N3C triggers ABH2 or ABH3
enzymes that are homologous to the bacterial demethylase
AlkB [106] (Fig. 17), other N-alkylation adducts are repaired
by the Base Excision Repair (BER) in which the initial
step is the recognition and the excision of the methylated
base by N-methyl purine DNA glycosylase (MPG) leading
to abasic sites [103,107]. Abasic sites are then cleaved by
specific apurinic endonucleases such as APE1. Then, new
DNA synthesis allows restoring DNA integrity [108]. There
are many studies providing preclinical and clinical evidences
that downregulation of BER efficacy by inhibiting key fac-
tors such as APE1, polymerase 3 or the poly (ADP-ribose)
polymerase (PARP) could lead to cell sensitization to alkyl-
ating agents (reviewed in [109,110]). PARP plays a critical
role in the recognition of DNA lesions, especially N7MeG
and N3MeA adducts [108,111] and PARP inhibitors have
been developed with the idea to potentiate the cytotoxicity of
alkylating agents independently of the production of O6MeG
[112]. This has been observed in vitro and in xenograft mod-
els [113-116] and led to several clinical trials associating
temozolomide with various PARP inhibitors (reviewed in
[112,117]), some of which providing increased progression-
free survival in metastatic melanoma patients [118].

In the case where mono-adducts are not repaired, per-
sistence of alkylated DNA can lead to the accumulation of
mutagenic DNA lesions that are ultimately responsible for
cell death via the generation of irreversible single- or double-
strand breaks (Fig. 17).

Inter- or intra-strand cross-links could also be formed in
the case of bi-functional alkylating agents (Fig. 17). These
lesions are usually converted into DNA double-strand breaks
following replication and are usually processed by one of the
two main recombination pathways: homologous recombina-
tion (HR) or non-homologous end-joining (NHEJ). In this

line, targeting key factors involved in these processes could
represent an attractive strategy to enhance tumor response
to alkylating agents. Recent studies have provided evidences
that downregulation of HR (but not NHEJ) could enhance
cell sensitivity to temozolomide in glioma cell lines [119].

Combination therapies have also been envisaged for
tetrahydroisoquinolines. As mentioned earlier, the activity
of this novel class of alkylating agents is closely related to
both NER and HR status of the cells. This explains the par-
ticular interest of developing trabectedin in tumors that are
refractory to platinum-based therapies (due to the concomi-
tant increase in NER gene expression). Since NER-mediated
double-strand breaks induced by trabectedin are repaired by
HR, it is reasonable to hypothesize that combination of tra-
bectedin with HR inhibitors could be used to ameliorate drug
response. However, this strategy has not been tested in a
clinical setting yet.

7. Conclusion

Almost 60 years after the approval of mechlorethamine,
one could not imagine that alkylating agents could still be part
of the therapeutic armamentarium to battle cancer. Though
classical alkylating agents still occupy a major place for the
treatment of refractory diseases, new classes of alkylating
agents targeting the minor groove of DNA have emerged.
The natural origin of these derivatives and their rather unique
mechanism of action explain the strong regain of interest
in the development of this class of compounds. Of partic-
ular interest is the targeting of DNA repair pathways such
as transcription coupled NER, a specificity that could be
explained by the interaction of DNA adducts with key fac-
tors involved in this process. An in depth characterization of
the mechanism of DNA and/or protein adduction is proba-
bly the next important step to identify derivatives that could
target specific DNA sequences and/or specific cellular fac-
tors. This could lead to the emergence of new drugs with
reduced toxicity and better therapeutic indices that could be
used alone or in combination for the treatment of refractory
tumors.

Conflict of interest

The authors declare no conflict of interest.

Reviewers

Pr Jacques Robert, Institut Bergonie, 180 Rue de Saint-
Genes, 229 Cours de I’ Argonne, F-33076 Bordeaux, France.

Dr Bernhard Biersack, Organic Chemistry Laboratory,
University of Bayreuth, Universitaetsstrasse 30, D-95440
Bayreuth, Germany.



58 S. Puyo et al. / Critical Reviews in Oncology/Hematology 89 (2014) 43-61

Dr Maurizio d’Incalci, Oncology, Istituto di Ricerche Far-
macologiche Mario Negri-IRCCS, Via La Masa 19, [-20156
Milano, Italy.

References

[1] Adair FE, Bagg HJ. Experimental, clinical studies on the treatment
of cancer by dichlorethylsulphide (mustard gas). Annals of Surgery
1931;93:190-9.

[2] Goodman LS, Wintrobe MM, Dameshek W, et al. Nitrogen mustard
therapy; use of methyl-bis (beta-chloroethyl) amine hydrochlo-
ride and tris (beta-chloroethyl) amine hydrochloride for Hodgkin’s
disease, lymphosarcoma, leukemia and certain allied and miscel-
laneous disorders. Journal of the American Medical Association
1946;132:126-32.

[3] Holland JF, Frei E. Holland-Frei cancer medicine. 6th ed. Hamilton,
ON: BC Decker Inc.; 2003.

[4] BrionJ-D. Agents Alkylants: Généralités Médicaments antitumoraux
et perspectives dans le traitement des cancers. Paris: TEC & DOC;
2003. p. 43-52.

[5] Colvin M, Chabner BA. In: Chabner BA, Collins JM, editors.
Alkylating agents in cancer chemotherapy: principles and practice.
Philadelphia: Lippincott; 1990. p. 276-313.

[6] Beranek DT. Distribution of methyl and ethyl adducts following
alkylation with monofunctional alkylating agents. Mutation Research
1990;231:11-30.

[7] Drablos F, Feyzi E, Aas PA, et al. Alkylation damage in DNA
and RNA-repair mechanisms and medical significance. DNA Repair
(Amst) 2004;3:1389-407.

[8] Shrivastav N, Li D, Essigmann JM. Chemical biology of mutagenesis
and DNA repair: cellular responses to DNA alkylation. Carcinogene-
sis 2009;31:59-70.

[9] Shooter KV, Howse R, Shah SA, Lawley PD. The molecular basis
for biological inactivation of nucleic acids. The action of methy-
lating agents on the ribonucleic acid-containing bacteriophage R17.
Biochemical Journal 1974;137:303-12.

[10] Pullman A, Pullman B. Molecular electrostatic potential of the nucleic
acids. Quarterly Reviews of Biophysics 1981;14:289-380.

[11] Mishina Y, Duguid EM, He C. Direct reversal of DNA alkylation
damage. Chemical Reviews 2006;106:215-32.

[12] Gates KS. An overview of chemical processes that damage cellular
DNA: spontaneous hydrolysis, alkylation, and reactions with radicals.
Chemical Research in Toxicology 2009;22:1747-60.

[13] Tudek B, Boiteux S, Laval J. Biological properties of imidazole ring-
opened N7-methylguanine in M13mp18 phage DNA. Nucleic Acids
Research 1992;20:3079-84.

[14] Fronza G, Gold B. The biological effects of N3-methyladenine. Jour-
nal of Cellular Biochemistry 2004;91:250-7.

[15] Margison GP, Santibanez Koref MF, Povey AC. Mechanisms of
carcinogenicity/chemotherapy by O6-methylguanine. Mutagenesis
2002;17:483-17.

[16] Bignami M, O‘Driscoll M, Aquilina G, Karran P. Unmasking a killer:
DNA O(6)-methylguanine and the cytotoxicity of methylating agents.
Mutation Research 2000;462:71-82.

[17] Kaina B, Ochs K, Grosch S, et al. BER, MGMT, and MMR
in defense against alkylation-induced genotoxicity and apoptosis.
Progress in Nucleic Acid Research and Molecular Biology 2001;68:
41-54.

[18] Baumann RP, Shyam K, Penketh PG, Remack JS, Brent
TP, Sartorelli AC. 1,2-Bis(methylsulfonyl)-1-(2-chloroethyl)-2-
[(methylamino)carbonyl]hydrazine (VNP40101M): II. Role of
O6-alkylguanine-DNA alkyltransferase in cytotoxicity. Cancer
Chemotherapy and Pharmacology 2004;53:288-95 [Epub 2003 Dec
17].

[19] Frederick AM, Davis ML, Rice KP. Inhibition of human DNA poly-
merase beta activity by the anticancer prodrug Cloretazine. Biochem-
ical and Biophysical Research Communications 2009;378:419-23,
http://dx.doi.org/10.1016/j.bbrc.2008.11.042 [Epub Nov 21].

[20] Couquelet J. Moutardes a 1‘azote, Médicaments antitumoraux et per-
spectives dans le traitement des cancers. Paris: TEC & DOC; 2003.
p. 53-71.

[21] Povirk LF, Shuker DE. DNA damage and mutagenesis induced by
nitrogen mustards. Mutation Research 1994;318:205-26.

[22] Giraud B, Hebert G, Deroussent A, Veal GJ, Vassal G, Paci A.
Oxazaphosphorines: new therapeutic strategies for an old class of
drugs. Expert Opinion on Drug Metabolism & Toxicology 2010;6:
919-38.

[23] Huet J, Uriac P. Oxazophorines: cyclophosphamide et analogues.
Meédicaments antitumoraux et perspectives dans le traitement des
cancers. Paris: TEC & DOC; 2003. p. 85-116.

[24] Latz D, Nassar N, Frank R. Trofosfamide in the palliative treatment
of cancer: a review of the literature. Onkologie 2004;27:572-6.

[25] Lacombe D. Glufosfamide: can we improve the process of anti-
cancer agent development. Expert Opinion on Investigational Drugs
2012;21:749-54.

[26] Maanen MJ, Smeets CJ, Beijnen JH. Chemistry, pharmacol-
ogy and pharmacokinetics of N,N’,N’-triethylenethiophosphoramide
(ThioTEPA). Cancer Treatment Reviews 2000;26:257-68.

[27] LaronzeJ-Y, Laronze J. Ethylénes imines. Médicaments antitumoraux
et perspectives dans le traitement des cancers. Paris: TEC & DOC;
2003. p. 73-83.

[28] Giorgi-Renault S, Mitomycine C. Médicaments antitumoraux et per-
spectives dans le traitement des cancers. Paris: TEC & DOC; 2003.
p. 127-49.

[29] Iyer VN, Szybalski W. Mitomycins and porfiromycin chemi-
cal mechanism of activation and cross-linking of DNA. Science
1964;145:55-8.

[30] Dorr RT, Bowden GT, Alberts DS, Liddil JD. Interactions of mito-
mycin C with mammalian DNA detected by alkaline elution. Cancer
Research 1985;45:3510-6.

[31] Borowy-Borowski H, Lipman R, Tomasz M. Recognition between
mitomycin C and specific DNA sequences for cross-link formation.
Biochemistry 1990;29:2999-3006.

[32] Schepartz SA. Early history and development of the nitrosoureas.
Cancer Treatment Reports 1976;60:647-9.

[33] Brion J-D. Nitrosourées Médicaments antitumoraux et perspec-
tives dans le traitement des cancers. Paris: TEC & DOC; 2003.
p. 151-76.

[34] Gnewuch CT, Sosnovsky G. A critical appraisal of the evolu-
tion of N-nitrosoureas as anticancer drugs. Chemical Reviews
1997:97:829-1014.

[35] Schabel Jr FM, Johnston TP, Mc CG, Montgomery JA, Laster WR,
Skipper HE. Experimental evaluation of potential anticancer agents
VIIL. Effects of certain nitrosoureas on intracerebral L1210 leukemia.
Cancer Research 1963;23:725-33.

[36] Colvin M, Brundrett RB, Cowens W, Jardine I, Ludlum DB. A
chemical basis for the antitumor activity of chloroethylnitrosoureas.
Biochemical Pharmacology 1976;25:695-9.

[37] Kohn KW. Interstrand cross-linking of DNA by 1,3-bis(2-
chloroethyl)-1-nitrosourea and other 1-(2-haloethyl)-1-nitrosoureas.
Cancer Research 1977;37:1450-4.

[38] Sariban E, Erickson LC, Kohn KW. Effects of carbamoylation on
cell survival and DNA repair in normal human embryo cells (IMR-
90) treated with various 1-(2-chloroethyl)-1-nitrosoureas. Cancer
Research 1984;44:1352-7.

[39] Berque-Bestel I. Sulfonylalcanes Médicaments antitumoraux et per-
spectives dans le traitement des cancers. Paris: TEC & DOC; 2003.
p. 117-26.

[40] Ponti M, Souhami RL, Fox BW, Hartley JA. DNA interstrand
crosslinking and sequence selectivity of dimethanesulphonates.
British Journal of Cancer 1991;63:743-7.



http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0005
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0010
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0015
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0020
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0025
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0030
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0035
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0040
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0045
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0050
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0055
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0060
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0065
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0070
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0075
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0080
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0085
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0090
dx.doi.org/10.1016/j.bbrc.2008.11.042
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0100
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0105
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0110
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0115
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0120
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0125
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0130
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0135
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0140
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0145
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0150
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0155
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0160
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0165
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0170
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0175
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0180
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0185
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0190
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0195
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0200

S. Puyo et al. / Critical Reviews in Oncology/Hematology 89 (2014) 43-61 59

[41] Uriac P, Huet J. Dacarbazine et témozolomide. Médicaments antitu-
moraux et perspectives dans le traitement des cancers. Paris: TEC &
DOC; 2003. p. 177-214.

[42] Newlands ES, Stevens MF, Wedge SR, Wheelhouse RT, Brock C.
Temozolomide: a review of its discovery, chemical properties, pre-
clinical development and clinical trials. Cancer Treatment Reviews
1997;23:35-61.

[43] Uriac P, Huet J, Procarbazine. Médicaments antitumoraux et perspec-
tives dans le traitement des cancers. Paris: TEC & DOC; 2003. p.
215-23.

[44] Erikson JM, Tweedie DJ, Ducore JM, Cytotoxicity Prough RA. DNA
damage caused by the azoxy metabolites of procarbazine in L1210
tumor cells. Cancer Research 1989:;49:127-33.

[45] Swaffar DS, Horstman MG, Jaw JY, et al. Methylazoxyprocar-
bazine, the active metabolite responsible for the anticancer activity
of procarbazine against L1210 leukemia. Cancer Research 1989:;49:
2442-17.

[46] Fong LY, Bevill RF, Thurmon JC, Magee PN. DNA adduct dosimetry
and DNA repair in rats and pigs given repeated doses of procarbazine
under conditions of carcinogenicity and human cancer chemotherapy
respectively. Carcinogenesis 1992;13:2153-9.

[47] Nuhrich A, Varache-Lembege M. Complexes du platine. Médica-
ments antitumoraux et perspectives dans le traitement des cancers.
Paris: TEC & DOC; 2003. p. 226-82.

[48] Eastman A. The formation, isolation and characterization of DNA
adducts produced by anticancer platinum complexes. Pharmacology
& Therapeutics 1987;34:155-66.

[49] Chaney SG, Campbell SL, Bassett E, Wu Y. Recognition and
processing of cisplatin- and oxaliplatin-DNA adducts. Critical
Reviews in Oncology/Hematology 2005;53:3—11.

[50] Raymond E, Faivre S, Chaney S, Woynarowski J, Cvitkovic E. Cel-
lular and molecular pharmacology of oxaliplatin. Molecular Cancer
Therapeutics 2002;1:227-35.

[51] Saris CP, van de Vaart PJ, Rietbroek RC, Blommaert FA. In vitro for-
mation of DNA adducts by cisplatin, lobaplatin and oxaliplatin in calf
thymus DNA in solution and in cultured human cells. Carcinogenesis
1996;17:2763-9.

[52] Shen DW, Pouliot LM, Hall MD, Gottesman MM. Cisplatin
resistance: a cellular self-defense mechanism resulting from mul-
tiple epigenetic and genetic changes. Pharmacological Reviews
2012;64:706-21.

[53] D'Incalci M, Sessa C. DNA minor groove binding ligands: a new
class of anticancer agents. Expert Opinion on Investigational Drugs
1997;6:875-84.

[54] Cai X, Gray Jr PJ, Von Hoff DD. DNA minor groove binders:
back in the groove. Cancer Treatment Reviews 2009;35:437-50,
http://dx.doi.org/10.1016/j.ctrv.2009.02.004 [Epub Mar 27].

[55] Khan GS, Shah A, Zia ur R, Barker D. Chemistry of DNA minor
groove binding agents. Journal of Photochemistry and Photobiology
B 2012;115:105-18.

[56] Broggini M, Ponti M, Ottolenghi S, D‘Incalci M, Mongelli N,
Mantovani R. Distamycins inhibit the binding of OTF-1 and NFE-
1 transfactors to their conserved DNA elements. Nucleic Acids
Research 1989;17:1051-9.

[57] Dorn A, Affolter M, Muller M, Gehring WJ, Leupin W. Distamycin-
induced inhibition of homeodomain-DNA complexes. EMBO Journal
1992;11:279-86.

[58] Bellorini M, Moncollin V, D‘Incalci M, Mongelli N, Mantovani R.
Distamycin A and tallimustine inhibit TBP binding and basal in vitro
transcription. Nucleic Acids Research 1995;23:1657-63.

[59] Broggini M, Coley HM, Mongelli N, et al. DNA sequence-specific
adenine alkylation by the novel antitumor drug tallimustine (FCE
24517), a benzoyl nitrogen mustard derivative of distamycin. Nucleic
Acids Research 1995;23:81-7.

[60] Broggini M, Erba E, Ponti M, et al. Selective DNA interaction
of the novel distamycin derivative FCE 24517. Cancer Research
1991;51:199-204.

[61] Wyatt MD, Lee M, Garbiras BJ, Souhami RL, Hartley JA. Sequence
specificity of alkylation for a series of nitrogen mustard-containing
analogues of distamycin of increasing binding site size: evidence for
increased cytotoxicity with enhanced sequence specificity. Biochem-
istry 1995;34:13034-41.

[62] Fedier A, Fowst C, Tursi J, et al. Brostallicin (PNU-166196)—a
new DNA minor groove binder that retains sensitivity in DNA
mismatch repair-deficient tumour cells. British Journal of Cancer
2003;89:1559-65.

[63] Lorusso D, Mainenti S, Pietragalla A, et al. Brostallicin (PNU-
166196), a new minor groove DNA binder: preclinical and clinical
activity. Expert Opinion on Investigational Drugs 2009;18:1939-46,
doi:10.517/13543780903401284.

[64] Iyer P, Srinivasan A, Singh SK, et al. Synthesis and characterization
of DNA minor groove binding alkylating agents. Chemical Research
in Toxicology 2012;2012:26.

[65] Boger DL, Johnson DS. CC-1065 and the duocarmycins: unraveling
the keys to a new class of naturally derived DNA alkylating agents.
Proceedings of the National Academy of Sciences of the United States
of America 1995;92:3642-9.

[66] Rayburn E, Wang W, Li M, et al. Preclinical pharmacology of novel
indolecarboxamide ML-970, an investigative anticancer agent. Can-
cer Chemotherapy and Pharmacology 2012;69:1423-31.

[67] Wolfe AL, Duncan KK, Parelkar NK, Weir SJ, Vielhauer GA, Boger
DL. A novel, unusually efficacious duocarmycin carbamate prodrug
that releases no residual byproduct. Journal of Medicinal Chemistry
2012;55:5878-86.

[68] Ghielmini M, Bosshard G, Capolongo L, et al. Estimation of the
haematological toxicity of minor groove alkylators using tests on
human cord blood cells. British Journal of Cancer 1997;75:878-83.

[69] Schobert R, Knauer S, Seibt S, Biersack B. Anticancer active illudins:
recent developments of a potent alkylating compound class. Current
Medicinal Chemistry 2011;18:790-807.

[70] Baekelandt M. Irofulve; (MGI Pharma). Current Opinion in Investi-
gational Drugs 2002;3:1517-26.

[71] Tanasova M, Sturla SJ. Chemistry and biology of acylful-
venes: sesquiterpene-derived antitumor agents. Chemical Reviews
2012;112:3578-610.

[72] Gong J, Vaidyanathan VG, Yu X, Kensler TW, Peterson LA, Sturla
SJ. Depurinating acylfulvene-DNA adducts: characterizing cellular
chemical reactions of a selective antitumor agent. Journal of the
American Chemical Society 2007;129:2101-11 [Epub 007 Jan 27].

[73] Koeppel F, Poindessous V, Lazar V, Raymond E, Sarasin A,
Larsen AK. Trofulven cytotoxicity depends on transcription-coupled
nucleotide excision repair and is correlated with XPG expression in
solid tumor cells. Clinical Cancer Research 2004;10:5604—13.

[74] Escargueil AE, Poindessous V, Soares DG, Sarasin A, Cook PR,
Larsen AK. Influence of irofulven, a transcription-coupled repair-
specific antitumor agent, on RNA polymerase activity, stability
and dynamics in living mammalian cells. Journal of Cell Science
2008;121:1275-83.

[75] Rinehart Jr KL, Gloer JB, Hughes Jr RG, et al. Didemnins: antivi-
ral and antitumor depsipeptides from a caribbean tunicate. Science
1981;212:933-5.

[76] Sakai R, Rinehart KL, Guan Y, Wang AH. Additional antitumor
ecteinascidins from a Caribbean tunicate: crystal structures and activ-
ities in vivo. Proceedings of the National Academy of Sciences of the
United States of America 1992;89:11456-60.

[77] Cuevas C, Francesch A. Development of Yondelis (tra-
bectedin, ET-743), A semisynthetic process solves the
supply problem. Natural Product Reports 2009;26:322-37,
http://dx.doi.org/10.1039/b80833 Im [Epub 2009 Jan 7].

[78] D‘Incalci M, Galmarini CM. A review of trabectedin (ET-743):
a unique mechanism of action. Molecular Cancer Therapeutics
2010;9:2157-63 [Epub 2010 Jul 20].

[79] Pommier Y, Kohlhagen G, Bailly C, Waring M, Mazumder A, Kohn
KW. DNA sequence- and structure-selective alkylation of guanine



http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0205
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0210
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0215
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0220
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0225
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0230
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0235
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0240
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0245
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0250
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0255
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0260
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0265
dx.doi.org/10.1016/j.ctrv.2009.02.004
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0275
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0280
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0285
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0290
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0295
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0300
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0305
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0310
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0315
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0320
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0325
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0330
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0335
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0340
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0345
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0350
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0355
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0360
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0365
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0370
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0375
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0380
dx.doi.org/10.1039/b808331m
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0390
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395

60 S. Puyo et al. / Critical Reviews in Oncology/Hematology 89 (2014) 43-61

N2 in the DNA minor groove by ecteinascidin 743, a potent antitu-
mor compound from the Caribbean tunicate Ecteinascidia turbinata.
Biochemistry 1996;35:13303-9.

[80] Zewail-Foote M, Hurley LH. Ecteinascidin 743: a minor groove alky-
lator that bends DNA toward the major groove. Journal of Medicinal
Chemistry 1999;42:2493-7.

[81] Hurley LH, Zewail-Foote M. The antitumor agent ecteinascidin 743:
characterization of its covalent DNA adducts and chemical stability.
Advances in Experimental Medicine and Biology 2001;500:289-99.

[82] Bonfanti M, La Valle E, Fernandez Sousa Faro JM, et al. Effect of
ecteinascidin-743 on the interaction between DNA binding proteins
and DNA. Anti-Cancer Drug Design 1999;14:179-86.

[83] Minuzzo M, Marchini S, Broggini M, Faircloth G, D‘Incalci M,
Mantovani R. Interference of transcriptional activation by the antineo-
plastic drug ecteinascidin-743. Proceedings of the National Academy
of Sciences of the United States of America 2000;97:6780-4.

[84] Jin S, Gorfajn B, Faircloth G, Scotto KW. Ecteinascidin 743, a
transcription-targeted chemotherapeutic that inhibits MDR1 activa-
tion. Proceedings of the National Academy of Sciences of the United
States of America 2000;97:6775-9.

[85] Synold TW, Dussault I, Forman BM. The orphan nuclear recep-
tor SXR coordinately regulates drug metabolism and efflux. Nature
Medicine 2001;7:584-90.

[86] Minuzzo M, Ceribelli M, Pitarque-Marti M, et al. Selective effects
of the anticancer drug Yondelis (ET-743) on cell-cycle promoters.
Molecular Pharmacology 2005;68:1496-503 [Epub 2005 Jun 16].

[87] Martinez EJ, Corey EJ, Owa T. Antitumor activity- and gene
expression-based profiling of ecteinascidin Et 743 and phthalascidin
Pt 650. Chemistry & Biology 2001;8:1151-60.

[88] Erba E, Cavallaro E, Damia G, et al. The unique biological fea-
tures of the marine product Yondelis (ET-743, trabectedin) are shared
by its analog ET-637, which lacks the C ring. Oncology Research
2004;14:579-87.

[89] Soares DG, Machado MS, Rocca CJ, et al. Trabectedin and its ¢
subunit modified analogue PM01183 attenuate nucleotide excision
repair and show activity toward platinum-resistant cells. Molecular
Cancer Therapeutics 2011;2011:5.

[90] Guirouilh-Barbat J, Redon C, Pommier Y. Transcription-coupled
DNA double-strand breaks are mediated via the nucleotide excision
repair and the Mrel1-Rad50-Nbsl complex. Molecular Biology of
the Cell 2008;19:3969-81 [Epub 2008 Jul 16].

[91] Soares DG, Escargueil AE, Poindessous V, et al. Replication and
homologous recombination repair regulate DNA double-strand break
formation by the antitumor alkylator ecteinascidin 743. Proceedings
of the National Academy of Sciences of the United States of America
2007;104:13062-7 [Epub 2007 Jul 26].

[92] Takebayashi Y, Pourquier P, Zimonjic DB, et al. Antiproliferative
activity of ecteinascidin 743 is dependent upon transcription-coupled
nucleotide-excision repair. Nature Medicine 2001;7:961-6.

[93] Damia G, Silvestri S, Carrassa L, et al. Unique pattern of ET-
743 activity in different cellular systems with defined deficiencies
in DNA-repair pathways. International Journal of Cancer 2001;92:
583-8.

[94] Herrero AB, Martin-Castellanos C, Marco E, Gago F, Moreno S.
Cross-talk between nucleotide excision and homologous recombina-
tion DNA repair pathways in the mechanism of action of antitumor
trabectedin. Cancer Research 2006;66:8155-62.

[95] Tavecchio M, Simone M, Erba E, et al. Role of
homologous  recombination in  trabectedin-induced DNA
damage. European Journal of Cancer 2008;44:609-18,
http://dx.doi.org/10.1016/j.ejca.2008.01.003 [Epub Feb 19].

[96] Guirouilh-Barbat J, Antony S, Pommier Y. Zalypsis (PM00104) is a
potent inducer of gamma-H2AX foci and reveals the importance of
the C ring of trabectedin for transcription-coupled repair inhibition.
Molecular Cancer Therapeutics 2009;8:2007—14 [Epub 9 Jul 7].

[97] Allavena P, Signorelli M, Chieppa M, et al. Anti-inflammatory
properties of the novel antitumor agent yondelis (trabectedin):

inhibition of macrophage differentiation and cytokine production.
Cancer Research 2005;65:2964-71.

[98] Germano G, Frapolli R, Simone M, et al. Antitumor and anti-
inflammatory effects of trabectedin on human myxoid liposarcoma
cells. Cancer Research 2010;70:2235-44.

[99] Germano G, Frapolli R, Belgiovine C, et al. Role of macrophage
targeting in the antitumor activity of trabectedin. Cancer Cell
2013;23:249-62.

[100] Sehouli J, Alfaro V, Gonzalez-Martin A. Trabectedin plus pegylated
liposomal doxorubicin in the treatment of patients with partially
platinum-sensitive ovarian cancer: current evidence and future per-
spectives. Annals of Oncology 2011;2011:6.

[101] Stevens EV, Nishizuka S, Antony S, et al. Predicting cisplatin and
trabectedin drug sensitivity in ovarian and colon cancers. Molecular
Cancer Therapeutics 2008;7:10-8 [Epub 2008 Jan 9].

[102] Romano M, Frapolli R, Zangarini M, et al. Comparison of
in vitro and in vivo biological effects of trabectedin, lurbinecte-
din (PMO1183) and Zalypsis(R) (PM00104). International Journal
of Cancer 2013;2013:28213.

[103] Kaina B, Christmann M, Naumann S, Roos WP. MGMT: key node in
the battle against genotoxicity, carcinogenicity and apoptosis induced
by alkylating agents. DNA Repair (Amst) 2007;6:1079-99 [Epub
2007 May 7].

[104] Kaina B, Margison GP, Christmann M. Targeting O6-methylguanine-
DNA methyltransferase with specific inhibitors as a strategy in cancer
therapy. Cellular and Molecular Life Sciences 2010;67:3663-81.

[105] Dolan ME, Mitchell RB, Mummert C, Moschel RC, Pegg AE.
Effect of O6-benzylguanine analogues on sensitivity of human tumor
cells to the cytotoxic effects of alkylating agents. Cancer Research
1991;51:3367-72.

[106] Duncan T, Trewick SC, Koivisto P, Bates PA, Lindahl T, Sedgwick
B. Reversal of DNA alkylation damage by two human dioxygenases.
Proceedings of the National Academy of Sciences of the United States
of America 2002;99:16660-5 [Epub 2002 Dec 16].

[107] Wilson 3rd DM, Barsky D. The major human abasic endonucle-
ase: formation, consequences and repair of abasic lesions in DNA.
Mutation Research 2001;485:283-307.

[108] Robertson AB, Klungland A, Rognes T, Leiros I. DNA repair in mam-
malian cells: Base excision repair: the long and short of it. Cellular
and Molecular Life Sciences 2009;66:981-93.

[109] Liu L, Gerson SL. Therapeutic impact of methoxyamine: blocking
repair of abasic sites in the base excision repair pathway. Current
Opinion in Investigational Drugs 2004;5:623-7.

[110] Wilson SH, Beard WA, Shock DD, et al. Base excision repair and
design of small molecule inhibitors of human DNA polymerase beta.
Cellular and Molecular Life Sciences 2010;67:3633—47.

[111] Krishnakumar R, Kraus WL. The PARP side of the nucleus: molecular
actions, physiological outcomes, and clinical targets. Molecular Cell
2010;39:8-24.

[112] Curtin NJ, Szabo C. Therapeutic applications of PARP inhibitors:
anticancer therapy and beyond. Molecular Aspects of Medicine 2013,
http://dx.doi.org/10.1016/j.mam.2013.01.006 [in press].

[113] Calabrese CR, Almassy R, Barton S, et al. Anticancer chemosen-
sitization and radiosensitization by the novel poly(ADP-ribose)
polymerase-1 inhibitor AG14361. Journal of the National Cancer
Institute 2004;96:56-67.

[114] Daniel RA, Rozanska AL, Mulligan EA, et al. Central nervous system
penetration and enhancement of temozolomide activity in childhood
medulloblastoma models by poly(ADP-ribose) polymerase inhibitor
AG-014699. British Journal of Cancer 2010;103:1588-96.

[115] Miknyoczki SJ, Jones-Bolin S, Pritchard S, et al. Chemopotentiation
of temozolomide, irinotecan, and cisplatin activity by CEP-6800, a
poly(ADP-ribose) polymerase inhibitor. Molecular Cancer Therapeu-
tics 2003;2:371-82.

[116] Thomas HD, Calabrese CR, Batey MA, et al. Preclinical selection
of a novel poly(ADP-ribose) polymerase inhibitor for clinical trial.
Molecular Cancer Therapeutics 2007;6:945-56.



http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0395
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0400
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0405
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0410
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0415
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0420
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0425
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0430
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0435
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0440
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0445
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0450
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0455
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0460
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0465
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0470
dx.doi.org/10.1016/j.ejca.2008.01.003
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0480
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0485
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0490
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0495
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0500
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0505
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0510
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0515
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0520
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0525
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0530
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0535
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0540
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0545
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0550
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0555
dx.doi.org/10.1016/j.mam.2013.01.006
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0565
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0570
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0575
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0580

S. Puyo et al. / Critical Reviews in Oncology/Hematology 89 (2014) 43-61 61

[117] Rouleau M, Patel A, Hendzel MJ, Kaufmann SH, Poirier GG.
PARP inhibition: PARP1 and beyond. Nature Reviews Cancer
2010;10:293-301 [Epub 2010 Mar 4].

[118] Plummer R, Lorigan P, Steven N, et al. A phase II study of the
potent PARP inhibitor, Rucaparib (PF-01367338, AG014699), with
temozolomide in patients with metastatic melanoma demonstrating
evidence of chemopotentiation. Cancer Chemotherapy and Pharma-
cology 2013;71(5):1191-9.

[119] Quiros S, Roos WP, Kaina B. Rad51 and BRCA2—new molecular tar-
gets for sensitizing glioma cells to alkylating anticancer drugs. PLoS
ONE 2011:6:2.

Biography

Philippe Pourquier,PharmD, PhD, graduated in Pharmacy
in 1990 and received his PhD in Biochemistry and Molecular

Biology in 1996 from the University of Bordeaux, France.
He was appointed as a post-doctoral fellow in the laboratory
of Molecular Pharmacology at the National Cancer Institute
from 1996 to 2000. He has acquired an extensive expertise in
the field of DNA topoisomerases and their inhibitors used in
cancer chemotherapy. In 2001 he obtained a senior investiga-
tor position at INSERM. He is currently Director of Research
at INSERM and is the head of the molecular pharmacology
group of the INSERM U916 unit at the Bergonié Cancer Insti-
tute of Bordeaux, France, developing basic research programs
in the field of drug resistance to topoisomerase inhibitors
and alkylating agents. He has recently developed transla-
tional research programs to identify alternative therapies for
the treatment of castration-resistant prostate cancers and new
predictive markers of sensitivity to anticancer drugs that are
used or developed in that indication.


http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0585
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0590
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595
http://refhub.elsevier.com/S1040-8428(13)00157-1/sbref0595

	From old alkylating agents to new minor groove binders
	1 Introduction
	2 The mechanism of DNA alkylation
	3 The different targets of DNA alkylation
	4 The main classes of “classical” alkylating agents
	4.1 The nitrogen mustards
	4.2 The oxazaphosphorines (or oxazaphorines)
	4.3 The ethylene imines
	4.3.1 The polyaziridines
	4.3.2 Mitomycin C

	4.4 The nitrosoureas
	4.5 Alkyl alcane sulfonates
	4.6 Triazenes and hydrazines
	4.7 Platinum derivatives

	5 The minor groove binding (MGB) alkylating agents
	5.1 The peptide-based minor groove binders
	5.2 The illudins
	5.3 The tetrahydroisoquinolines

	6 Exploiting the signaling pathways induced by DNA alkylation to potentiate drug efficacy
	7 Conclusion
	Conflict of interest
	Reviewers
	References


