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Abstract. ERCC5 gene, is a key component of NER pathway and encodes a key endonuclease. In this study, we
analyzed the association between rs2296147 T>C polymorphism of ERCC5 gene with the risk of breast cancer in a
case-control study with statistical population consisting of 100 patients and 100 healthy controls by Tetra-ARMS PCR.
Statistical analysis was performed using javastat online statistics package and SPSS V.26. The frequency of CC, CT,
and TT genotypes in the case group, were 11.46%, 58.33%, and 30.21%, respectively and they were 22%, 44%, and
34% for the control group. Statistical analysis showed a significant association between CC (p-value=0.049)
(OR=0.459, CI 95%=0.209-1.007) and CT genotype (p-value=0.045) (OR=1.782, Cl 95%=1.012-3.139) with breast
cancer risk. Also, C and T alleles frequency in the case group, were 40.62 % and 59.37% and those in the control group
were 44 % and 56 % respectively. There was not any significant association between T (p-value=0.499) and C (p-
value=0.499) alleles frequency and breast cancer risk in Northwestern Iran. Also, there was no significant association
between this SNP frequency and patient’s pathological traits. In conclusion, our study indicated that ERCC5 rs2094258
polymorphism may contribute to the risk of breast cancer in northwestern of Iran.
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Table 1. Primer’s sequence and products length for polymerase chain reaction

Name Sequence SNP Band length (bp)
Outer forward TGTCGCAGGGACATCTTCTGGCTGTTTCCG 305
Outer Reverse CCCGGGAGGAAGCCCTCCCTGCTCCTAC
Inner forward CCCGCCAACGGCCATTCTCTGGACC C 187
Inner Reverse CTGTCACCGCCTCCCGGAAGAAAGCCA T 170
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TGTGCGGAGGCGGAGCTTCCGCCCTGCGCGTCGTATTAGACGGAAACCGAGCGGGCCCATTTTTCATGGG
TTTGCGGACCCACCAGCGAAGGCGGGAGGTGTCGCAGGGACATCTTCTGGCTGTTTCCGTCGCCTGCGTG
GCCCTTGCACCCCGGTCTTCCATTAGCGGCGCAGACGTTTGGGCCTAAGCGCTGGGCGAGGCGAGGCCCT
GCCCCTCCCCGCCAACGGCCATTCTCTGGACCHGTCTTTCTTCCGGGAGGCGGTGACAGCTGCTGAGACGT
GTTGCAGCCAGAGTCTCTCCGCTTTAATGCGCTCCCATTAGTGCCGTCCCCCACTGGAAAACCGTGGCTTC
TGTATTATTTGCCATCTTTGTTGT] GTCCTAGGCGGCGGTGCAG
TCCGTCGTAGAAGAATTAGAGTAGAAGTTGTCGGGGTCCGCTCTTAGGACGCAGCCGCCTCATGGGGGTC
CAG
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Figure 1. Primers annealing location on target DNA sequence (Yellow: Outer forward, Pink: Outer reverse, Green:

Inner forward, Blue: Inner reverse and Red: polymorph nucleotide)
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Table 2. Genotype distribution of ERCC5 Gene (SNP: rs2296147 T>C) for cases pathologic traits

Pathological trait Group CC (%) CT (%) TT (%) P-value
Age (Year) 45> 3(37.5%) 26 (50 %) 7 (30.43 %) 0.325
>45 5 (62.5 %) 26 (50 %) 16 (69.56 %)
Side Right 3(37.5%) 34 (65.38 %) 44 (55.69 %) 0.000
Left 5 (62.5 %) 14 (26.92 %) 35 (44.30 %)
Both 0 (0.00 %) 4 (7.69 %) 0 (0.00 %)
Tumor size (cm) 2.52 4 (57.14 %) 21 (46.66 %) 10 (45.55 %) 0.851
2.5> 3 (42.85 %) 24 (53.33 %) 12 (54.54 %)
Lymph node NO 3 (42.85 %) 26 (66.66 %) 10 (45.45 %) 0.103
N1 2 (28.57 %) 5 (12.82 %) 10 (45.45 %)
N2 2 (28.57 %) 7 (17.94 %) 2 (9.09 %)
N3 0 (0.00 %) 1(2.56 %) 0 (0.00 %)
Tumor stage Stage 1 4 (66.66 %) 17 (54.83 %) 12 (57.14 %) 1.000
Stage 2 2 (33.33 %) 13 (41.93 %) 9 (42.85%)
Stage 3 0 (0.00 %) 1(3.22 %) 0 (0.00 %)
Tumor type IDC 6 (85.71 %) 28 (65.11 %) 19 (86.36 %) 0.527
ILC 0 (0.00 %) 3 (6.97 %) 2 (9.90 %)
Fibroadenoma 0 (0.00 %) 7 (16.28 %) 1 (4.54 %)
Fibrocystic 1(14.28 %) 5 (11.62 %) 0 (0.00 %)

*T1<2.5cm, T2>2.5cm, ** NO: 0, N1: 1-3cm, N2: 4-9cm, N3> 10cm
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Figure 2. Tetra-ARMS PCR products on agarose gel
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Table 3. Genotypic and allelic frequency distribution for ERCC5 Gene (SNP: rs2296147 T>C) in case and controls

Genotype/allele Patient (%) Control (90) P-value OR (CI=95%)
TT 29 (30.21 %) 34 (34.00 %) 0.570 0840 (-)
CT 56 (58.33 %) 44 (44.00 %) 0.045 1.782 ()
CC 11 (11.46 %) 22 (22.0 %) 0.049 0.459 ()
T 114 (59.37 %) 112 (56.00 %) 0.499 11.480 (-)
C 78 (40.62 %) 88 (44.00 %) 0.499 0.871 (-)
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Figure 3. RNA secondary structure changes caused by ERCC5 gene (SNP: rs2296147 C>T) polymorphism (A.

Wild allele, B. Mutant allele)

T 51 ol i o980 Jaie S5 5,90 RNA & )
Nl e lawgs ERCCS 5 (55, » 152296147 JSLo wi
CaToselSy wa 3,0 a5 ol o Las HaploReg v4.1
Jlasl sl BDP1_disCl _wugis, 5556 bles o> b

lse GRSIDNA Sl asb cnl o

17/\VY

bl iomagisy g Jlail p (JShais 3G

05 8oy 2 adlas oy (ASaaiz I Jel b
J g 5l Sz ALlbaba2.l |l58ls 5 lawys ERCCS
2> omgis) s8SL 4 (bl Bl e g s
ey 5l eolannl b ISsais ol 5 JUT 51 ol guls .axislas
oy H ogzg yge po as ol las Splice Aid2 5l
et b Lol gl god e a3 o550 RNA 0 (0255 e


http://dx.doi.org/10.22034/11.4.12
https://system.khu.ac.ir/nbr/article-1-3660-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.22034/11.4.12 ]

Ghaffarian. Association between ERCC5 Polymorphism and the Breast Cancer

ol £55 18 (oo, » bulyd azly alis V8o 5 ERCCA
Sy GBI L 05 98 ol GlSNP s 3 18 )0 090
SNP s ols olis zls aisls lis ol en s s 4y Sl
1s873601 s51047768 152094258 Ly ERCC5 5 5|
L azs L6 sk 52296147 452228959 rs51402
ol Gl g izmen )ls alen gl 4 Sl
Ol s gl Jow 40 1IS1047768  ISiais b polee
Sy Jelis o oo GalEl b bl o 1y JES 55055 o s
M oo )3 lags3lass o JUS)olsS by I (Hhiadlone Jalo
pdygo l a5 al ool las dsllas cpl o ol
L bobwl 0 g oo Jhs  zals L 152296147
poe by oalien ,o Sglis sains Glis heedy ol gl el
2 ol Ml Sy b 05 99 ol slaJSdain ol en
polr walel wll b oladss cpl op alise ble sy
slop; LSNPzl gl o ol ol Sujglsmens]
wilte glaplb s 4 Sl sl L ERCC4 4 ERCC5
Zou et al, ) as)ls bls,l o>, 5 0dme 0> o liws o5y
FAIY 5 L VY s, 0,500 5llTle dalllas 5 Lol (2022
a Sk S, L 152296147 ISsais Ll @l Jpus
Huang et al., ) 5,5 (5,155 Jlogrepe 1) oame b o
Uial3él Lsle ERCCB 5 1s1047768 ISt wiz (2018
JUo Fe 5 0loye 50 oag any by 4 Ml S lo ne
(Lanetal., 2022) ool ooias,l;¥

0 182296147 ASiwiz LUyl (qw)p pol> Gighy 5o
@Bl o ol (liler (b gl S5y b ERCCS
Sl bl og (ASbaiz Gl b 12550 Ceon jlocine
Ot 20 Ml (Solgils ablo 5 (Sl b ISz ool G
Conl 008 )5S Faelh o b ol o sirené bl
3l O G sae plea izes (Malik et al., 2018)
5 083) Olealy gl (rw g (il K Bran b IS0
G U Grae 5 (Sasl sl o b O (e pue
o3l w5« sléla> o, (Na et al., 2015) el oo
e Silgi o0 oS it ol yolie olde @) €55 9 Conex
Aol @iz slocoses o bl glay a4

Mosme (plyen g asdllas cpl I Jol> mli 4 azg L

Jsaz Rl 5 TC 5 CC lacaiss b gy ooy
3 SNP ol el S ERCCB 5 152296147 T>C
Crdled () Carez jo iy plbojes sly 55 S

Ot Ol yw b ERCCS (S8 iz (alpen )b a8

yoe Gl )0 Blge (05850 5 o et 5l (o 4 Gl
logles 4 ()5 Ol 2 Sse QLSNP sl o o Ll
e N S O N L A
@l o aiz anlp o Sl ele SO DNA oy lass
e 33 3lS lizl HERCCS (5 5 ol liplb o
2 sl DNA o s s gliz! 5 NER o
axwsi b ERCC5 (claSNP akiseo cliios gl ol
Ding ) wiis Lo pliny by abozr Sl by 5l (5
etal., 2011

1s2296147 (cuisilS 555 (clopmnd g0y bl | anllas
2 ol ol s Sl ks L ERCC5 5 51 151047768,
Shplbe 05 TAY 5l ol 0 S 03 FAY (o,
& b ol ARMS- PCR (g, b plewSly cvnor
s VUV i3 & CT odgis sl oo g jlone 3131 o353
Gy s TAFIA 5 IVOIO sy 4 TT cusgss oly JYIF
Jools ol bl 509 VA 5 1FIV s 5 4 CC 5953
Solgls able 5 (Sudl plasy; g9y Aegn (nl
3ls L Gl b s 4 Ml S, b (g lo gime ol o0
Ol Ol b (LS )l gen 152296147 51 TT 3535 o
Ss559,0 5 CC s jpe iy syl oldl Lol wis dly
Azl Gl ol 4 M Hlas b gbliae ol ,0aCT
om bli)l Ko iegn o (Malik et al, 2018)
Is751402  rs873601 oSSy SO sla IShais
s LERCC5 ;5 151047768 4 152094258 152296147
5 Ol Ol yw a Do Jlogy YV o pliwy ol s 4 Dl
3,90 PCR-RFLP s, & oz ob; 5l aals 0,8 YYO
6B 321 ys ol plas gl cnl @bl (285 )18 o) n
GG 5 GA Jlbosss on sl b3
ol ol 4 Sl s iliél L 152094258 SNP|
ol e 4 Sl Sy, b 152296147 (SNP Ll oo )5 5525
(Naetal., 2015) sl o)Lis 5,ls sxo bL3))

! 6T I 5 <ol ERCC5 (41, €QTL oS, 152296147
Sl sk 5l Ylas! ERCCS cuigis, Jlshé L SNP
Slpl ol el Lagye TPS3 iy, (956 4 caozuly
ey 98kes )3 edd a4 e il ERCCS sl
Gl sloassS BB musy Wlgh o laidly pl 545 0 DNA
Ol as b o5 00l 1S17655 4152296147 5455 bLs )|
(Zhang et al., 2016) ol lews oylb

o5 56T i, 4 glandliae o (Y- YY) o], 5an 5 ZUO
5 ERCCS ()5 90 uigili'sh O oundyso ly YO 1 0

18/\A


http://dx.doi.org/10.22034/11.4.12
https://system.khu.ac.ir/nbr/article-1-3660-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.22034/11.4.12 ]

Nova Biologica Reperta 11(4): 12-20 (2025)

&l Fewlpw

S L ady) eld)S Al bl ol ke ol @b
aib o IR AZARUNIV.REC.1401.017 Cgas @
Olul,dT S sl olfiily cwlid Cans) oBilesl jo a8
5 ohlen 5l auls oo p3Y 093 5 B ann g ol oal ploxl
b8 Pleasal ¢85l peclie aebl @il (e
5L 6l 095 o 5

REFERENCES

Braunwald, S.A., Fauci, L.D., Kasper, L.S.,
Hauser, L.D., Longo, L. & Jameson, J. 2001.
Harrison’s principles of internal medicine. 15th
edition, McGraw-Hill publications, New York,
United states, 1187. ISBN 13: 9780079136862

Cartharius, K., Frech, K., Grote, K., Klocke, B.,
Haltmeier, M., Klingenhoff, A., Frisch, M.,
Bayerlein, M. & Werner, T. 2005.
Matlnspector and beyond: promoter analysis
based on transcription factor binding sites.
Bioinformatics 21: 2933-2942, 2005. doi:
10.1093/bioinformatics/bti473

Ding, P.D., He, XF. & Zhang, Y. 2011.
Association between XPG Aspl104His and
XPF  Arg415GIn polymorphism and breast
cancer risk: a meta-analysis of case—control
studies. BreastCancer Research and Treatment
129: 203-209. doi: 10.1007/s10549-011-1447-9

Hohl, M., Dunand_Sauthier, I.L., Staresincic, L.,
Jaquier-Gubler, P., Thorel, F., Mauro, M.,
Clarkson, S.G. & Scharer, 0O.0. 2007.
Domain swapping between FEN-1 and XPG
defines regions in XPG the mediate nucleotide
excision repair activity and substrate specificity.
Nucleic acids research 135: 3053-3063.
doi:10.1093/nar/gkm092

Huang, S., He, A., Xie, N., Xu, D., Chen, Q. & Qi,
S. 2018. Associations between  seven
polymorphisms in ERCC5 and gastric cancer
susceptibility: a systematic review and meta-
analysis. International Journal of Clinical and
Experimental  Medicine 11:  3043-3050.
ISSN:1940-5901/1JCEM0063709.

19114

OF P VY-Fe o o les DV als o s pole o o slaasily

e Wlgige @ONP iz gy 5 plolid il ol
Mol s Jbj)l cea g Sy )0 ate aje o5 15
Oy plan 395 Cupae  (acid 4 g 2Bl (69,8 ol
9 SR b (PSbaiz (nl (plres 4 g b S SWS
5 e s (sl g lpl S5 g ke slacaaes (o
ol Bl JSiaia alen 0 £05 5 il Slaglo w550
Sy b ol i)l el o3¥ Ghlen (b slo Shy b o
g bewr 031 51 (655555 (s)lal amsla 50 liay (o pe 4 DUt
3 05 ol F Gl adllas b ol e il slaolss 5 ol
g 485 13 aalllae 3)50 Jiiue Ojga plle g Loy ol 3
Wgd i S &g iliSe slasli sle )51 S

Lan, X., Li, Y., Wu, Y., Li, X. & Xu, L. 2022. The
Association of ERCC1 and ERCC5
Polymorphisms with Lung Cancer Risk in Han
Chinese. Journal of Cancer 13: 517-526. doi:
10.7150/jca.59277

Liu, Y., Hu, Y., Zhang, M., Jiang, R. & Liang, G.
2018. Polymorphism in ERCC2 and ERCC5 and
risk of prostate cancer, A meta- analysis and
systemic review. Journal of Cancer 9: 2786-
2794. 2018. doi:10.7150/jca.25356

Malik, S.S., Sumaira Mubarik, S. & Masood, N.
2018. Muhammad Tahir Khadim. An insight
into clinical outcome of XPG polymorphisms in
breast cancer. Molecular Biology Reports 45:
2369-2375. doi:10.1007/s11033-018-4401-7

Na, N., Dun, E.,, Ren, L., & Li, G. 2015.
Association between ERCC5 gene
polymorphisms and breast cancer risk.
International  Journal of  Clinical and
Experimental Pathology 8: 3192-3197. PMID:
26045839; PMCID: PM(C4440148.

Pittman A.M., Naranjo, S., Jalava, E., Twiss, P.,
Ma, Y., Olver, B. & Houlston, R.S. 2010.
Allelic variation at the 8g23. 3 colorectal cancer
risk locus functions as a cis-acting regulator of
EIF3H. PLoS Genetics 6: 8600-8606. doi:
10.1371/journal.pgen.1001126

Rudolph, A., Chang-Claude, J. & Schmidt, M.K.
2016. Gene-environment interaction and risk of
breast cancer. British journal of cancer 114:
125-133. doi: 10.1038/bjc.2015.439

Scherly, D., Nouspikel, T., Corlet, J., Ucla, C. &
Bairoch A. 1993. Complementation of the DNA
repairdefect in xeroderma pigmentosum group
G cells by a human cDNA related to yeast


file:///C:/Users/Asus/Downloads/McGraw-Hill
https://en.wikipedia.org/wiki/New_York_City
https://www.ncbi.nlm.nih.gov/pubmed?cmd=search&term=19098003&dopt=b
https://www.ncbi.nlm.nih.gov/pubmed?cmd=search&term=19098003&dopt=b
https://doi.org/10.1093/bioinformatics/bti473
https://doi.org/10.1007/s10549-011-1447-9
https://doi.org/10.1093%2Fnar%2Fgkm092
https://e-century.us/web/journal.php?journal=ijcem
https://e-century.us/web/journal.php?journal=ijcem
https://e-century.us/web/journal.php?journal=ijcem
https://e-century.us/web/journal.php?journal=ijcem
https://pubmed.ncbi.nlm.nih.gov/?term=Lan+X&cauthor_id=35069899
https://pubmed.ncbi.nlm.nih.gov/?term=Li+Y&cauthor_id=35069899
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+Y&cauthor_id=35069899
https://pubmed.ncbi.nlm.nih.gov/?term=Li+X&cauthor_id=35069899
https://pubmed.ncbi.nlm.nih.gov/?term=Xu+L&cauthor_id=35069899
https://doi.org/10.7150%2Fjca.59277
https://doi.org/10.7150%2Fjca.25356
https://doi.org/10.1007/s11033-018-4401-7
https://www.ncbi.nlm.nih.gov/pubmed?cmd=search&term=19098003&dopt=b
https://www.ncbi.nlm.nih.gov/pubmed?cmd=search&term=19098003&dopt=b
https://www.ncbi.nlm.nih.gov/pubmed?cmd=search&term=19098003&dopt=b
https://www.ncbi.nlm.nih.gov/pubmed?cmd=search&term=19098003&dopt=b
https://doi.org/10.1038%2Fbjc.2015.439
http://dx.doi.org/10.22034/11.4.12
https://system.khu.ac.ir/nbr/article-1-3660-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.22034/11.4.12 ]

Ghaffarian. Association between ERCC5 Polymorphism and the Breast Cancer

RAD?2. Nature  363:
10.1038/363182a0

Suguna. S., Nandal, D.H. & Kamble, S. 2014.
Genomic DNA isolation from human whole
blood samples by non-enzymatic salting out
method. International Journal of Pharmacy and
Pharmaceutical Sciences 6: 198-199.
https://innovareacademics.in/journal/ijpps/V
ol6lssue6/9478.pdf

Sung, H., Ferlay, J., Siegel, R.L., Laversanne,
M., Soerjomataram, 1., Jemal, A. & Bray, F.
2021. Global Cancer Statistics 2020:
GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185
Countries. A Cancer Journal for Clinician 71:
209-249. doi:10.3322/caac.21660

Siegel, L.R., Miller D.K. & Jemal A. 2018. Cancer
statistics. Cancer Journal for clinicians 68: 7-
30. doi:10.3322/caac.21442

Takahashi, E.l., Shiomi, N. & Shiomi, T. 1992.
Precise localization of the excision repair gene,
ERCCS5, to human chromosome 13q32. 3-q33. 1
by direct R-banding fluorescence in situ
hybridization,"”  Japanese Journal of Cancer
Research, 83: 1117-1119. doi: 10.1111/j.1349-
7006.1992.tb02731.x

Tutt, A. & Ashworth A. 2002. The relationship
between the rols of BRCA genes in DNA repair
and cancer predisposition. Trends in molecular
medicine 8: 571-576. doi: 10.1016/s1471-
4914(02)02434-6

182-185. doi:

*kkkk

How to cite this article:

Ot Ol yw b ERCCS (S8 iz (alpen )b a8

Wakasugi M., Reardon T.J. & Sancar A. 1997.
The Non-catalytic function of XPG protein
during dual incision in human nucleotide
excision repair”, Journal of Biological
chemistry, vol. 272, pp. 16039- 16034, 1997.
doi:10.1074/jbc.272.25.16030

Wood, D.R. 1997. DNA damage recognition during
nucleotide excision repair in mammalian cells.
Biochimie 81: 39-44. do0i:10.1016/s0300-
9084(99)80036-4

Yuan, P., Liu, D. &Deng, N. 2014. Identification
of differently expressed genes with specific SNP
loci for breast cancer by the integration of SNP
and gene expression profiling analyses.
Pathology & Oncology Research 21: 469-475.
doi: 10.1007/s12253-014-9851-1

Zhang, X., Crawford, E.L., Blomquist, T.M.,
Khuder, S.A., Yeo, J., Levin, A.M. &
Willey J.C. 2016. Haplotype and diplotype
analyses of variation in ERCC5 transcription
cis-regulation in normal bronchial epithelial
cells. Physiological genomics 48: 537- 543. doi:
10.1152/physiolgenomics.00021

Zuo, C., Lv, X,, Liu, T., Yang, L., Yang, Z., Yu,
C. & Chen H. 2022. Polymorphism in ERCC4
and ERCC5 and risk of cancer: systematic
research  synopsis,  meta-analysis,  and
epidemiological evidence. Frontiers in oncology
12: 951193. doi: 10.3389/fonc.2022.951193

Abbasabad, R,S. Ghaffarian,S. 2025. Association between ERCC5 Gene (SNP: rs2296147 T>C) and the Risk of
Breast Cancer in Northwest of Iran. Nova Biologica Reperta 11: 12-20. (In Persian).
sloail .ol oy Jleds 1o liny Gl s 4 Ml slaxssl L ERCCS (SNP: 152296147 T>C) 3 2l NFY L ol ylad (g LT obe

AY-Ye Y s e jo ngs

20/Y -


https://innovareacademics.in/journal/ijpps/Vol6Issue6/9478.pdf
https://innovareacademics.in/journal/ijpps/Vol6Issue6/9478.pdf
https://pubmed.ncbi.nlm.nih.gov/?term=Sung+H&cauthor_id=33538338
https://pubmed.ncbi.nlm.nih.gov/?term=Ferlay+J&cauthor_id=33538338
https://pubmed.ncbi.nlm.nih.gov/?term=Siegel+RL&cauthor_id=33538338
https://pubmed.ncbi.nlm.nih.gov/?term=Laversanne+M&cauthor_id=33538338
https://pubmed.ncbi.nlm.nih.gov/?term=Soerjomataram+I&cauthor_id=33538338
https://pubmed.ncbi.nlm.nih.gov/33538338/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Jemal+A&cauthor_id=33538338
https://pubmed.ncbi.nlm.nih.gov/33538338/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Bray+F&cauthor_id=33538338
https://pubmed.ncbi.nlm.nih.gov/33538338/#full-view-affiliation-2
https://doi.org/10.3322/caac.21442
https://doi.org/10.3322/caac.21442
https://www.ncbi.nlm.nih.gov/pubmed?cmd=search&term=19098003&dopt=b
https://www.ncbi.nlm.nih.gov/pubmed?cmd=search&term=19098003&dopt=b
https://doi.org/10.1111/j.1349-7006.1992.tb02731.x
https://doi.org/10.1111/j.1349-7006.1992.tb02731.x
https://doi.org/10.1016/s1471-4914\(02\)02434-6
https://doi.org/10.1016/s1471-4914\(02\)02434-6
https://doi.org/10.1074/jbc.272.25.16030
https://doi.org/10.1016/s0300-9084\(99\)80036-4
https://doi.org/10.1016/s0300-9084\(99\)80036-4
https://pubmed.ncbi.nlm.nih.gov/?term=Crawford+EL&cauthor_id=27235448
https://pubmed.ncbi.nlm.nih.gov/27235448/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Blomquist+TM&cauthor_id=27235448
https://pubmed.ncbi.nlm.nih.gov/27235448/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Khuder+SA&cauthor_id=27235448
https://pubmed.ncbi.nlm.nih.gov/?term=Khuder+SA&cauthor_id=27235448
https://pubmed.ncbi.nlm.nih.gov/27235448/#full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Yeo+J&cauthor_id=27235448
https://pubmed.ncbi.nlm.nih.gov/27235448/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Levin+AM&cauthor_id=27235448
https://pubmed.ncbi.nlm.nih.gov/27235448/#full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Willey+JC&cauthor_id=27235448
https://pubmed.ncbi.nlm.nih.gov/27235448/#full-view-affiliation-5
https://doi.org/10.3389/fonc.2022.951193
http://dx.doi.org/10.22034/11.4.12
https://system.khu.ac.ir/nbr/article-1-3660-fa.html
http://www.tcpdf.org

