
The DNA molecules in living human cells are con-

stantly exposed to exogenous and endogenous factors

causing damage. Base excision repair (BER) and

nucleotide excision repair (NER) belong to the major

systems that effectively repair DNA damage thus prevent-

ing the emergence of mutations [1, 2]. The main task of

BER is to repair damage arising in the course of redox

reactions involving heterocyclic bases of the DNA mole-

cule, such as spontaneous depurination, alkylation, oxi-

dation, or reduction of heterocyclic bases. The bulky

lesions arising under the action of chemical carcinogens,

UV irradiation, and even certain drugs are substrates of

the second system, NER. An interesting feature of the

NER system, namely, its broadest substrate specificity,

consists in the ability to repair damage of the various

chemical nature. This property is related to a principle of

damage detection, the key factor of which is the protein

complex XPC-HR23B that (together with additional pro-

tein factors XPA and RPA) recognizes local disturbance

of the double-stranded DNA near the damage [3, 4].

Experiments on cells of human fibroblasts confirm that

XPC-HR23B is a major component of the detection-ver-

ification NER ensemble initiating the assembly of a

preincision complex [4]. Despite the key role of XPC-

HR23B in the NER system, it has previously been shown

to physically interact with DNA damages, eliminated by

the base excision repair (BER), to which

apurinic/apyrimidinic sites (AP sites) should belong [5].

Such observations might warrant inclusion of the XPC-
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Abstract—The nucleotide excision repair system (NER) is one of the main mechanisms protecting cellular DNA from

lesions caused by such significant environmental factors as UV radiation, the influence of polycyclic aromatic hydrocarbons,

and medical treatment by several antitumor drugs, e.g. cisplatin. One of the major NER components is XPC-HR23B, the

key factor during the damage recognition step of repair. Binding of XPC-HR23B to DNA that contains different bulky

lesions impairing the structure of DNA is the basis for the wide substrate specificity of this DNA repair pathway. The mul-

tifunctional protein YB-1 among other protein factors has high affinity towards damaged DNA. Involvement of YB-1 in the

cellular response to genotoxic stress and its ability to interact with damaged DNA harboring lesions of various origins pin-

point its putative involvement as a modulatory factor in DNA damage recognition and verification steps of NER. In the

present work, we assayed functional interactions of protein factors XPC-HR23B and YB-1 upon binding to DNA structures

mimicking damaged DNA containing single bulky lesions, as substrates of NER, and bulky lesions combined with abasic

sites as an example of clustered lesions. The results indicate that YB-1 and XPC-HR23B stimulate each other in binding to

DNA containing a bulky or clustered lesion, which suggests the involvement of YB-1 in the regulation of DNA repair by the

NER mechanism.
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HR23B factor into the list of proteins that mediate inter-

action of recognition components of NER and BER.

Another protein involved in direct interaction with dam-

aged DNA is the multifunctional Y-box-binding protein

YB-1 [6]. Under normal conditions, YB-1 is localized

predominantly in the cytoplasm, but under conditions of

genotoxic stress caused by a wide variety of factors such as

UV irradiation or treatment with mitomycin C, cisplatin,

large amounts of YB-1 transfer into the nucleus [7-9].

Furthermore, YB-1 has a higher affinity to damaged DNA

containing AP sites or other distortions of the double-

stranded DNA and single-stranded DNA rather than to a

double-stranded one [10-12]. Finally, it is known that YB-

1 physically and functionally interacts with key proteins

and enzymes of BER such as APE1, DNA polymerase β,

and DNA glycosylases NEIL2 and NTH1 [7, 13-16].

Based on YB-1 intracellular localization and the network

of its functional interactions, YB-1 can be considered as a

modulating component of the repair complex, providing a

functional link of the BER system with other pathways of

DNA integrity maintenance and repair. The available lit-

erature indicate that YB-1 is involved in the repair of

DNA bulky lesions such as cyclobutane pyrimidine

dimers, cisplatin adducts, and products of interaction of

DNA with mitomycin C [8, 17]. Due to such wide speci-

ficity of YB-1 and XPC-HR23B towards the damaged

DNA spectrum, these proteins can be regarded as partici-

pants of repair of DNA cluster damages consisting of indi-

vidual lesions of different nature and structure. In this

work, we analyzed the possibility of interaction of YB-1

and XPC-HR23B with DNA structures containing both

damages such as a BER substrate/intermediate – AP site

– and a fluorescein residue modeling a DNA bulky lesion.

MATERIALS AND METHODS

Proteins and oligonucleotides. Recombinant YB-1

and XPC-HR23B were isolated and purified according to

published protocols [18, 19]. Recombinant APE1 and

uracil-DNA glycosylase from E. coli (Ung) were generous

gifts from Dr. S. N. Khodyreva (Institute of Chemical

Biology and Fundamental Medicine, Siberian Division of

the Russian Academy of Sciences, Novosibirsk). The T4

phage polynucleotide kinase was from Biosan (Russia).

The sequences of the oligonucleotides used in this work –

ODN1, ODN2 (Bioset, Russia), and ODN3 (a generous

gift from Dr. V. N. Silnikov, Institute of Chemical Biology

and Fundamental Medicine) are given in Table 1.

To visualize DNA in gel retardation assay experi-

ments, the ODN1 chain was 5′-radioactively labeled using

T4 phage polynucleotide kinase and [γ-32P]ATP (Institute

of Chemical Biology and Fundamental Medicine). The

unreacted [γ-32P]ATP was removed from the mixture by

gel filtration using a MicroSpin G-25 column

(GE Healthcare Life Sciences, Sweden) according to the

manufacturer’s protocol. Oligonucleotide duplexes were

prepared by hybridization of ODN1 oligonucleotide with

a complementary ODN2 or ODN3 chain in molar ratio 1

: 1.2. AP sites in DNA substrates were prepared in situ

immediately before the reaction by incubating uracil-con-

taining DNA substrates with Ung (0.15 U/pmol DNA) for

20 min at 37°C (symbolic designations of the resulting

duplexes and their schematic images are given in Table 2).

In fluorescence titration experiments, a fluorescein

residue in DNA structures (Bulk, AP-Bulk) (wavelengths

of excitation and fluorophore emission are 495 and

520 nm, respectively) was used as the reporter group.

Anisotropy and fluorescence intensity were measured in

plates on a POLARstar Optima apparatus (BMG

Labtech, Germany). The values obtained for each reac-

tion mixture at one scanning step corresponded to the

calculated mean value from 50 measurements. To

improve the reliability of the values obtained at one scan-

ning step, the kinetic scan mode was used by 10 times

scanning of the entire plate containing a series of reaction

samples with subsequent averaging of data for each exper-

imental sample in the series.

Determination of active protein concentration in

preparations of YB-1 and XPC-HR23B. A protein able to

bind DNA is hereafter termed as “active protein”, and

“total protein concentration” corresponds to protein

concentration in the preparation determined by the

Bradford method. To determine the concentration of

active protein in YB-1 and XPC-HR23B preparations, a

titration of DNA by the analyzed protein preparation

under stoichiometric binding conditions (i.e. putative

concentration of the active protein and DNA concentra-

tion were at least an order of magnitude higher than the

putative dissociation constant of the protein–DNA com-

Name

ODN1

ODN2

ODN3

Table 1. Designations and sequences of oligonucleotides

Sequence

5'-CTATGGCGAGGCGATTAAGTTGGGUAACGTCAGGGTCTTCCGAACGAC-3'

5'-GTCGTTCGGAAGACCCTGACGTTGCCCAACTTAATCGCCTCGCCATAG-3'

5'-GTCGTTCGGAAGACCCTGACGTFACCCAACTTAATCGCCTCGCCATAG-3'

Note: U, 2′-deoxyuridine residue; F, fluorescein-5(6)-carboxyamidocaproyl-[5-(3-aminoallyl)-2′-deoxyuridine] residue.
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plex) was conducted according to a procedure described

earlier [20]. In the case of YB-1, reaction mixtures

(150 µl) contained standard buffer components (buffer

RB: 50 mM Tris-HCl, pH 7.5, 100 mM NaCl, 5 mM

MgCl2, 0.5 mM EDTA, 1 mM DTT, 0.6 g/liter BSA), the

analyzed protein at variable concentration, and fluores-

cently labeled Bulk DNA at 197 nM concentration.

Incubation (10 min) and measurements of fluorescence

intensity and anisotropy of reaction mixtures were carried

out at 25°C. The XPC-HR23B preparation was analyzed

similarly except that the Bulk DNA duplex concentration

was 10–8 M.

Protein binding to the fluorescein-containing DNA

was monitored by an increase in the fluorescence

anisotropy in a series of reaction mixtures containing a

fixed amount of DNA and protein at various total con-

centration. The fraction of DNA complexed with the

active protein, Fb, for the individual reaction mixture was

calculated by formula (1) with a correction for fluo-

rophore quenching during binding [21]:

Fb = (A – Af)/((Qb/Qf)(Ab – A) + A – Af),      (1)

where Fb is fraction of DNA complexed with active pro-

tein; A is observed fluorescence anisotropy; Af and Ab are

fluorescence anisotropy of free DNA and DNA totally

bound to protein, respectively; Qf and Qb are specific flu-

orescence intensities of free DNA and DNA totally

bound to protein, respectively. Measurement of the Af,

Qf, Ab, and Qb parameters for completely free and totally

bound DNA was determined in a series of five independ-

ent experiments and averaged.

The decrease in fluorescence intensity upon binding

of XPC-HR23B with DNA appeared to be less than 10%,

which allows assuming Qf = Qb. Thus, for calculations in

this case, formula (1) becomes:

Fb = (A – Af)/(Ab – Af).                     (2)

Under conditions of stoichiometric titration, the

dependence of Fb on the analyzed protein total concen-

tration in the mixture is linear, reaching a plateau (at

Fb = 1) at the point of “equivalence” corresponding to the

total saturation of DNA present in the sample by bound

protein and defined as the point of intersection of tan-

gents to the linear sections of the plot. Equimolar content

of DNA and the active protein in the mixture at the point

of “equivalence” allows determination of the concentra-

tion of active protein in the preparation. In further exper-

iments studying YB-1 and XPC-HR23B interaction with

different DNA structures, the term “protein concentra-

tion” means the concentration of the active protein in

YB-1 and XPC-HR23B preparations determined by this

procedure.

Determination of parameters of YB-1 and XPC-

HR23B interaction with fluorescent DNA. To determine

YB-1 and XPC-HR23B binding constants with fluores-

cently labeled DNA, a DNA titration by the analyzed

protein preparation under equilibrium binding conditions

(i.e. concentration of protein and DNA was chosen to be

less than the putative dissociation constant of the pro-

tein–DNA complex) was carried out according to the

procedure described earlier [20]. The reaction mixtures

(150 µl) contained buffer RB, analyzed protein (from

60 pM to 375 nM of YB-1, from 20 pM to 125 nM of

XPC-HR23B), and fluorescently labeled Bulk or AP-

Bulk DNA at concentration of 1.5 or 0.5 nM (in experi-

ments with YB-1 or XPC-HR23B, respectively).

Designation

Comp

AP-Comp

Bulk

AP-Bulk

Schematic image

Table 2. Designations and structure of double-stranded oligonucleotides

Treatment by Ung

No

Yes

No

Yes

Components of DNA structures

ODN1 + ODN2

ODN1 + ODN2

ODN1 + ODN3

ODN1 + ODN3

Note: U, 2′-deoxyuridine residue; F, fluorescein-5(6)-carboxyamidocaproyl-[5-(3-aminoallyl)-2′-deoxyuridine] residue; AP, AP site.
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Incubation (10 min) and measurements of fluorescence

intensity and anisotropy of reaction mixtures were carried

out at 25°C.

Protein binding of the fluorescein-containing DNA

was monitored by an increase in the fluorescence

anisotropy following the increase in protein concentra-

tion in the mixture. For each experimental point, the

fraction of DNA complexed with protein (Fb) and the

equilibrium concentration of protein–DNA complex

([DNA–protein] = Fb × B0, where B0 is total DNA con-

centration in the mixture) were calculated by formulas (1)

or (2). Binding isotherms were analyzed within the

framework of a model assuming the existence of a single

DNA–protein binding site [21]:

[DNA–protein] = 1/2(A0 + B0 + Kd +

+ ((A0 + B0 + Kd)2 – 4A0B0)
1/2),              (3)

where A0 and B0 are total concentrations of the active

protein and DNA, and Kd is dissociation constant of

DNA–protein complex. Approximation of the titration

data with the equation of the theoretical curve (formula

(3)) with Kd determination was performed by nonlinear

regression using the Origin Pro 8.0 program (OriginLab,

USA).

Study of YB-1 and XPC-HR23B complexing with

DNA by gel retardation assay. Reaction mixtures (5 µl)

containing 25 mM sodium phosphate, pH 7.5, 100 mM

NaCl, 2.5 mM MgCl2, 0.5 mM EDTA, 0.1 g/liter BSA,

8 nM radioactively labeled DNA, and indicated concen-

trations of analyzed proteins were incubated at 37°C for

5 min and then subjected to electrophoresis in nondena-

turing conditions at voltage of 10 V/cm in 7% polyacryl-

amide gel equilibrated with 50 mM Tris-borate buffer

(50 mM Tris, 50 mM H3BO3, 1 mM EDTA, pH 8.3). The

position of radioactively labeled DNA and protein–DNA

complexes was determined by autoradiography using FX

phosphorimager (BioRad, USA).

RESULTS AND DISCUSSION

XPC-HR23B factor is a key protein of DNA damage

recognition of the NER pathway. It is believed that XPC-

HR23B in most cases is responsible for direct search and

interaction with DNA carrying local defects in the struc-

ture of the double-stranded DNA usually induced by

bulky DNA lesions. Among proteins interacting with the

NER specific substrates, other components of the system

should be noted, e.g. the factor DDB1-DDB2, specifical-

ly interacting with DNA damaged by UV irradiation, and

proteins of the damage verification stage, XPA and RPA,

which were considered for a long time as candidates for

the role of direct DNA damage sensors [22]. However, it

is known that some other proteins that traditionally do not

belong to the repair system are capable of high-affinity

binding to damaged DNA. One of the most interesting

representatives of this group is the multifunctional protein

YB-1 [6]. Increased affinity of the protein to DNA treat-

Fig. 1. Formation of complexes of YB-1 protein with DNA structures Comp (a) and AP-Comp (b). Autoradiographs of the reaction products

separated in 7% nondenaturing polyacrylamide gel are presented. Ya and Yb, YB-1 complexes with DNA; D, free DNA. Reaction mixtures

(5 µl) contained the standard components of the reaction buffer, 8 nM radiolabeled DNA Comp (a) or AP-Comp (b), and YB-1 at the con-

centrations indicated below the figure.
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ed with cisplatin and UV irradiation, noted in experi-

ments in vitro [7, 10, 12], as well as participation of YB-1

in cell response to treatment with these damaging agents

in vivo [7, 23, 24], attract attention to YB-1 as an addi-

tional factor modulating NER pathway activity at the

stage of damage detection. In this work, the functional

interaction of YB-1 with XPC-HR23B was investigated

using DNA substrates bearing a nucleotide residue modi-

fied by fluorescein. Due to such structure, oligonu-

cleotides can be used as model substrate for the NER sys-

tem because the uracil residue in DNA strand modified by

introducing the fluorescein group is recognized as a bulky

lesion [25, 26]. Additionally, we used the DNA structure

carrying a single AP site or AP site in combination with

bulky lesion located in the opposite strand. In the latter

case, two lesions (of different chemical nature) were in the

oligonucleotide structure, whose repair in the cell usually

occurs by two different systems – NER and BER.

The gel retardation experiments showed that under

the conditions used two types of complexes of YB-1 with

DNA structures that did not contain bulky lesion are

formed (Fig. 1, bands Ya and Yb). These data can be inter-

preted to mean that the complex with a higher elec-

trophoretic mobility corresponds to the binding of one

molecule of YB-1 with DNA, and a second complex to

the binding of two protein molecules. The results indicate

that YB-1 has a higher affinity for DNA containing an AP

site (Fig. 1b) compared with the intact substrate (Fig. 1a),

which is consistent with the literature indicating the

interaction of YB-1 with DNA containing an AP site [11].

Moreover, as we showed earlier, interaction of the protein

molecule amino group and the AP site aldehyde form

leads to the formation of a Schiff base upon the formation

of such complex [5]. Apparently, additional stabilization

of the formed complex of YB-1 with AP site-containing

DNA compared to intact substrate can be explained by

the formation of a covalent bond in this case [5].

In experiments with model DNA carrying a bulky or

cluster lesion, we also noted a rather high affinity of YB-

1 to such structures (Fig. 2). Furthermore, we observed

the appearance of additional protein–DNA complexes

with lower electrophoretic mobility (compare Figs. 1 and

2, bands Yb). Under the experimental conditions, we

observed fluorescence quenching of a residue simulating a

DNA bulky lesion when DNA interacted with the pro-

tein, suggesting a direct interaction of the YB-1 protein

globule with the fluorescein. Apparently, additional com-

plexes are different in the conformation of the protein or

DNA from complexes detectable in oligonucleotides

containing no bulky lesion, and therefore they might have

different electrophoretic mobilities. On the other hand,

the observed phenomenon might be due to the difference

in the stoichiometry of the observed complexes at the

expense of binding of the third and fourth protein mole-

cules with a model DNA. In this case, as evidenced by the

results, the formation of such complexes is specific exact-

ly for the DNA containing the analog of a bulky or clus-

tered lesion.

Under the conditions used, XPC-HR23B factor

similarly to YB-1 effectively bound to all model DNA

Fig. 2. Formation of complexes of YB-1 protein with DNA structures Bulk (a) and AP-Bulk (b). Autoradiographs of the reaction products

separated in 7% nondenaturing polyacrylamide gel are presented. Ya and Yb, YB-1 complexes with DNA; D, free DNA. Reaction mixtures

(5 µl) contained the standard components of the reaction buffer, 8 nM radiolabeled DNA Bulk (a) or AP-Bulk (b), and YB-1 at concentra-

tions indicated below the figure.
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used in this work (Figs. 3 and 4). During the experiments,

at least two types of protein–DNA complexes were

formed by XPC-HR23B with all used oligonucleotides

that can be distinguished by both stoichiometry of protein

binding with DNA or differences in their conformation in

the forming complex (Figs. 3 and 4, bands Xa and Xb).

Investigation of interactions of individual proteins with

the DNA structures suggests higher DNA-binding activi-

ty of XPC-HR23B compared to YB-1. This follows from

the comparison of the concentration of one or the other

protein required for binding of the same amount of DNA

under the same reaction conditions (compare Figs. 1 and

3 as well as Figs. 2 and 4). This assumption was tested for

the fluorescein-containing DNA structures by using the

fluorescence titration method. The dissociation constants

of the complexes calculated from isotherms of the pro-

teins binding to DNA substrates are presented in Table 3.

As can be seen, the dissociation constants of complexes

Fig. 3. Formation of complexes of XPC-HR23B protein with DNA structures Comp (a) and AP-Comp (b). Autoradiographs of the reaction

products separated in 7% nondenaturing polyacrylamide gel are presented. Xa and Xb, XPC-HR23B complexes with DNA; D, free DNA.

Reaction mixtures (5 µl) contained the standard components of the reaction buffer, 8 nM radiolabeled DNA Comp (a) or AP-Comp (b), and

XPC-HR23B at concentrations indicated below the figure.

0      1      2    5    10    20   50                                                                           0      1      2      5    10    20  50 
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Fig. 4. Formation of complexes of XPC-HR23B protein with DNA structures Bulk (a) and AP-Bulk (b). Autoradiographs of the reaction

products separated in 7% nondenaturing polyacrylamide gel are presented. Xa and Xb, XPC complexes with DNA; D, free DNA. Reaction

mixtures (5 µl) contained the standard components of the reaction buffer, 8 nM radiolabeled DNA Bulk (a) or AP-Bulk (b), and XPC-HR23B

at concentrations indicated below the figure.
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with DNA comprising a single bulky lesion for both pro-

teins are very low, and this is quite sufficient for effective

interaction with such DNA at the damage recognition

stage. Determination of dissociation constants of protein

complexes with DNA mimicking a DNA cluster lesion

succeeded only in case of YB-1. High instrumental

imprecision in the specified range did not allow reliable

quantification of the interaction of XPC-HR23B with

“cluster-damaged” DNA. However, preliminary analysis

of the binding isotherms showed that the expected value

of dissociation constant for such complexes is even lower

than for DNA containing a single “bulky” adduct. In

contrast to XPC-HR23B, the affinity of YB-1 to AP-Bulk

DNA was lower than for Bulk DNA. Thus, despite the

low values of dissociation constants for complexes of the

analyzed proteins with damaged DNA, differences in the

interaction should be noted. In accordance with the

established point of view, at the stage of damage detection

by NER system, XPC-HR23B acts as sensor of areas of

DNA double helix significantly destabilized by the pres-

ence of lesions [3]. A similar effect was observed previ-

ously in the case when a noncanonical pair of nucleotides

was placed in the model DNA near the bulky lesion ana-

log [25]. The presence of an AP site apparently also con-

tributes to extra disturbances in DNA structure, which is

reflected in a decrease in the dissociation constant of cor-

responding complexes. On the other hand, the interac-

tion of YB-1 with the reviewed structures and individual

lesions in the cluster is apparently of a different character.

This is reflected in a relative decrease in the protein affin-

ity to the cluster damage. Thus, in terms of absolute val-

ues of the binding constants with the fluorescein-contain-

ing DNA, and in terms of the universality of interaction

with duplex-destabilized regions of DNA, XPC-HR23B

has an advantage over the YB-1, which is quite consistent

with its key role in the detection of lesions specifically

processed by the NER pathway.

To determine the functional interactions between

YB-1 and XPC-HR23B factors, we carried out experi-

ments in which the binding of XPC-HR23B with Bulk

DNA containing the bulky lesion was performed in the

absence (Fig. 5a) or presence of 10 nM (Fig. 5b), 100 nM

(Fig. 5c), or 300 nM YB-1 (Fig. 5d). Analysis of the

results shows that under conditions when the presence of

10 nM YB-1 in the reaction mixture does not directly lead

to the formation of the YB-1 complexes with DNA (Fig.

5b, lane 1), the protein, however, stimulates formation of

XPC-HR23B–Bulk complexes (bands Xa and Xb, for

comparison see Figs. 5a and 5b, lanes 5 and 6). Higher

YB-1 concentrations (100 and 300 nM) resulted in the

formation of complexes of YB-1 with DNA with different

electrophoretic mobility (Figs. 5c and 5d, complexes Ya

and Yb), which are not formed under the same conditions

without XPC-HR23B (for comparison, see Fig. 5c, lanes

1 and 5, 6), indicating the stimulation of DNA-binding

activity of YB-1 by protein XPC-HR23B. Under these

conditions it can be assumed also the formation of a ter-

nary complex XPC-HR23B–YB-1–DNA (band Za),

which is indistinguishable from the complexes XPC-

HR23B–DNA (Xb) by its electrophoretic mobility under

the used conditions of reaction product separation. In the

presence of 100 and 300 nM YB-1, bands of the indicat-

ed electrophoretic mobility appear under substantially

less XPC-HR23B concentration in the reaction mixture

than in the absence of YB-1 (for comparison, see Fig. 5a

(lane 7), Fig. 5c (lane 6), and Fig. 5d (lane 3)). Similar

results were obtained for the DNA structure containing a

clustered lesion of AP-Bulk (data not shown).

Thus, the data show that the YB-1 and XPC-HR23B

proteins have high affinity to DNA containing an analog

of a “bulky” DNA lesion, and, moreover, they mutually

stimulate binding to DNA having a clustered or bulky

lesion. The nature of such effect may be a physical inter-

action between the YB-1 and XPC-HR23B protein fac-

tors, leading to a formation of protein–protein complex

that is more effective in recognition of the DNA lesion.

Another explanation is mutual influence mediated by

protein–nucleic acid interactions. The values of the dis-

sociation constants of the YB-1 and XPC-HR23B com-

plexes with damaged DNA that fall into the nanomolar

and subnanomolar range suggest this. During such inter-

actions, one protein individually binds DNA and changes

its own conformation or DNA ligand conformation with

the latter being more preferable for stable binding of

another protein. In a number of cases, the first protein is

then displaced from the ternary complexes in a competi-

tion for a ligand DNA. The described interactions lead to

token transfer of DNA ligand from protein to protein in

the repair process, similar to transfer of damaged DNA

from the stage of primary damage recognition to the stage

of its verification in the NER system [3, 27]. The revealed

ability of the multifunctional YB-1 protein to influence

the key factor of the initial stages of NER, XPC-HR23B,

along with the ability of YB-1 to interact directly with

damaged DNA and components of the protein ensembles

[6, 12, 28] involved in other repair pathways, suggests a

Model DNA

Bulk

Bulk

AP-Bulk

AP-Bulk

Protein 

YB-1

XPC-HR23B 

YB-1

XPC-HR23B

Dissociation constant
of complex, nM

1.25 ± 0.17

0.297 ± 0.05

2.09 ± 0.16

n.d.

Table 3. Dissociation constants of XPC and YB-1 com-

plexes with DNA mimicking a bulky lesion

Note: n.d., not determined.
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putative modulating role of YB-1 in regulation of interac-

tion between several repair processes. These undoubtedly

include the processes of base excision repair, repair of

noncanonical base pairs, and nonhomologous end joining

[7, 15, 16], which suggests the crucial role of YB-1 in sys-

tems related to the conservation of DNA integrity and

realization of genetic information.
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