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Abstract: [ Objective ] To explore the association between polymorphisms in nucleotide excision repair (NER) pathway
genes and vinyl chloride (VC)-induced chromosomal damage in peripheral blood lymphocytes. [ Methods ] Cytokinesis-block
micronucleus (CBMN) assay was used to detect chromosomal damage in peripheral lymphocytes of 317 VC-exposed workers and 166
controls. Polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) was used to detect 7 single nucleotide
polymorphisms (SNPs) of 5 critical genes in NER pathways. The associations of these polymorphisms with chromosomal damage as
well as the gene-exposure interaction were then analyzed. [ Results | The mean micronucleus frequency in the exposure group
was (3.47 = 2.65)%o , which was higher than that of the control workers [ (2.51 +1.96)%0 ] (P<0.01). The SNPs of XP4 Ala23Gly,
XPC Ala499Val, XPC Lys939GIn, and XPF 5'-UTR T2063A4 were associated with the micronucleus (MN) frequency as an indicator
of susceptibility (FR and 95%CI: 1.20, 1.05-1.39; 1.17, 1.04-1.32; 1.23, 1.09-1.38; 0.75, 0.64-0.91, all P<0.01, respectively),
and interacted with VC cumulated exposure doses. Moreover, the results of haplotype analysis showed higher MN frequencies in
the workers carrying the PAT-CG/PAT-TG, PAT+TG/PAT+TG, PAT+CA/PAT+CA or PAT+TG/PAT+TA diplotype than the
workers carrying the wild-type PAT-CA/PAT-CA (FR and 95%CI: 2.45, 2.01-3.75; 1.08, 1.02-1.32; 1.35, 1.13-1.57; 1.57, 1.02-1.96,
P<0.01 or P<0.05, respectively); while the workers with PAT-CA/PAT+CA had lowered risks of the studied damage (FR=0.25,
95%ClI: 0.12-0.57, P<0.01). [ Conclusion | VC can induce chromosomal damage even when the exposure level is lower than the
national occupational health standard of China. The polymorphism of DNA repair genes in NER pathway may be associated with
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chromosomal damage induced by VC.

Key Words: vinyl chloride; chromosomal damage; cytokinesis-block micronucleus assay; DNA repair genes;

genetic susceptibility
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Y (nucleotide excision repair, NER )
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( Pharmacia Biotech, EPS1000 ); Gel Doc 2000 #E Ji£ %
AL (Bio-RAD 4 1] ); RMPI1640 35 5 (v [=] P Al
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iR . BNER . B . Hl . 38 X-100( TritonX-100 )
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fiti . Buffer. ANTP ., MgCl,, MBI 2] )5 BRI PHI
BstB I . Mbo I .\ Rsa I (MBI~ A] ), Msp I (Bfa I,
Takara A7) ); BiJEHE( BBIZAH] ); 5 x TBE 2% Ml .
R BECAR, iR AR, 5193 Hh i
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1.5 %8 KR % &0

B I B AE I IR AR RS, AR A - SR
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Z o RIEERIEMFFT, PCR RN 2514 R . 156 95°CTHiAE
£ 5 min, SRJ5 94°CAETE40s, G H) Tm {E 5 5 H
AN TA) B iR EE (XPA A23G: 57 °C5 XPC Ala499Val .
XPC Lys939Gin: 60°C; XPF T20634: 63°C; ERCCI
Cys8092Ala: 63°C ), 72°C i 60s, F£35ME R 5
72°C 4E f#1 10 min, B PCR 7= %) 8.0~8.5 uL., fill A 5.0~
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Bro K FHHLIE 2 Poisson [T 4 #fr 2L R BU R VEM

F2 fb o O R 1 B2, 45 2R FR(frequency ratio )
Je I 95% FIAF DX [A] FAR . Y PAE 2R (0=0.1 )s SR H]
SHI' iy 7 Pk 56 Hardy-Winberg V-] 13 8 A -7
i JH PHASE 2.0.2 43 Bk 42 ( University of Washington,
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% o VA 35 % R FHE K LRI ok R AR 2 AR AR 5 A
WA SR =1 3, RIS E S = 1R . &
Fed, PRALAEAERS | PR SRR e B 22 S A et t
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Table 1 Characteristics of the participated workers
X B2 ( Control ) HfihH ( Exposure )

FEACTE I ( Characteristics )

NE(n) % A% (n) %

P (Gender) B3 (Male) 98 72.1 257 81.1*
% (Female ) 38 27.9 60 189

AEHY (Age, years) <35 17 12.5 128 40.4*
>35 119 87.5 189 59.6

WA ( Smoking ) AW (No ) 74 54.4 158 49.8
W% ( Yes ) 62 45.6 159 50.2

K3 ( Drinking) A (No) 61 44.9 202 63.7*
K (Yes) 75 55.1 115 36.3

A3 (Total ) 136 100.0 317 100.0

[ ]*: A8, P<0.05,

22 ATWHBERESHMEENEZ

AZE BAERR SN E, %2 BRI ZE Poisson
[l 73 BT 285 5, B2 i 21 1 A2 % (3.47 £ 2.65 ) %o,
T RTHRZH (251 +1.96 )%o( P<0.01 ), H T-HiZH A
OIS #2257, /T2 R BoR, XA —1&
B, % R e S il ot R R) 22 A et
23 NER#@BRAR 55 mmENH X Z

B W) R A7 15,9576 Hardy-Winberg “F-ffif . 263
R, W% %5 XPA Ala23Gly, XPC Ala499Val, XPC
Lys939GIn, XPF 5-UTR T2063A4 MU/~ BR% 1R 2 2540
S RA 56, b XPA Ala23Gly, XPC Ala499Val,
XPC Lys939GIn AN 3k R RO 4 i 5 720 4 o7 S TR
A G A N T XPF 5-UTR Thr2063Ala
GRAS LN FE PR fi 2H P 2 A AR R R
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Table 2 Stratification analysis of associations between VC exposure and MN frequency

S Z Influencing factor ) : X ,Eﬁiﬂ(AComrol ) : FEefia ( ]?Xposure ) FR(95%CT)
B () R (MN frequency, %o ) B (n) %% (MN frequency , %o )
PE5( Gender ) 3 (Male ) 98 2.46 + 1.80 257 3.39+2.67 1.08(1.02~1.31)
%z ( Female ) 38 2.63+2.34 60 3.82 +2.52" 1.12( 1.07~1.30)
A (Age, years ) <35 17 147 £1.37 128 291 +2.44* 2.31(1.34~3.56)
>35 119 2.66 +1.99 189 3.85+2.72° 1.32( 1.17~1.50 )
W24 ( Smoking ) % (No) 74 2.49+2.02 158 3.44+2.56™ 1.97(1.29~2.37)
% ( Yes ) 62 2.53+1.90 159 3.50+2.74 1.13(0.98~2.21)
R ( Drinking ) AR (No ) 61 231+2.11 202 346277 2.21(1.79~3.07)
K(Yes) 75 2.67+1.83 115 3.48 +2.43* 1.11(1.01~2.14 )
A1 (Total ) 136 2.51+1.96 317 3.47 +£2.65" 2.31(1.81~3.01)

[ 1% 2t E—FEFo 204, B4 5 3t 8448 th (Streatification analysis for certain influencing factor, compared with the control group ), P<0.05;

**: P<0.01c,

®3 EMANER BREIERNEFESHSRIEE
Table 3 MN frequency and genotype distribution in NER pathway
among VC exposed workers

HE[ T NEC W% (%) 2 FRO95%CT)

Genotype n  MN frequency
XPA 23
Ala/Ala 84 3.01x244 — 1.00
Ala/Gly 154 3.32+2.60 0.0969  1.59 1.10(0.95~1.28)
Gly/Gly 78  426+2.82" 0.3459 17.17 1.14(1.20~1.67)
Ala/Gly and Gly/Gly 232 395277 01877 6.85 1.20( 1.05-1.39)
XPC.PAT
PAT-/- 136 3.46 +2.69 — 1.00
PAT+/- 148  3.61 +2.67 0.0471 0.55 1.05(0.93~1.19)
PAT+/+ 33 294+237 -0.1597 2.05 0.85(0.68~1.06)
PAT+/- +PAT+/+ 181 3341241 0.0124  0.04 1.01(0.90~1.14)
XPC 499
Ala/Ala 158  320+2.64 — — 1.00
Ala/Val 126 3.69+2.56* 0.1438 5.01 1.15(1.02~1.31)
Val/Val 33 3.97+292° 0.2167 4.89 1.24( 1.02~1.50)
Ala/Val+Val/Val 159 3.71+2.63" 0.1594 694 1.17(1.04~1.32)
XPC 939
Lys/Lys 170  3.15+2.54 — — 1.00
Lys/Gin 121 384274 0.1979 975 1.22(1.08~1.38)
GIn/Glin 25 4.00+2.66" 02380 4.77 1.27(1.02~1.56)
Lys/GIn+GlIn/Gln 146 391+2.67" 02049 11.55 1.23(1.09~1.38)
XPF 2063
Thr/Thr 254 3.65+2.70 — 1.00
Thr/Ala 55 291+243" -02257 6.95 0.79(0.67~0.94)
Ala/Ala 7 1.57+0.79" -0.8461 7.70 0.43(0.22~0.74)
Thr/Ala+Ala/Ala 62 2.74+222" -02790 11.24 0.75(0.64~0.91)
XPG 15
Gly/Gly 65 3.72+293 — 1.00
Gly/Cys 159 3.44+273 -0.0790 1.05 0.92(0.80~1.08)
Cys/Cys 92 337+230 -0.0980 1.35 0.91(0.77~1.07)
Gly/Cys+Cys/Cys 241 340:254 -0.0866 1.41 0.91(0.79~1.06)
ERCCI 8092
Cys/Cys 159 335+255 — — 1.00
Cys/Ala 124 381+2.86" 0.1271 4.04 1.14(1.00~1.29)
Ala/Ala 29 283+224 -0.1702 2.06 0.84(0.66~1.06)
Cys/Ala+Ala/Ala 153 3.51+257 0.0771 1.62 1.08(0.95~1.21)
[vE 1% GHefb g 55 A4 AL ( Compared with the wild-type in the exposed

group ), P<0.05; **: P<0.01, FR( Frequency ratio ): & IE 7 41,

A RO | AR ( Adjusted for age, gender, smoking, and drinking ).

24 FRREEAERFLS ARG ZAER

HRH BN 40 HT, CED R 225407 5 S W%
ZAF, KA A% B CED ﬁ%lﬁ@%‘ﬁ%
2, AT i 2 R v 7 e B o 2 R R 5 ) R 2
Fe ) @, FR 9 1.94(95%CI: 1.50~2.54 ) %n FR
H2.68(95%CI: 1.23~3.56 ),

FA Lo, AL T AR S I PR AL BB 4 ek ) o
X% 2RI G RN 43 B 2 W, Xt XPA Ala23Gly . XPC
Ala499Val . XPC Lys939GIn P 5, 5470 4 42 finh
P A RUAH LY, $5alr 92728 S BRDR ARG . s 701 2 f
LA i A R R e o R A G € AR A 1) DR
PIHan, $EoR JE R - IABE 2 85 T Re A ARG VR
i %} XPF 5-UTRT2063A4 3£ A7 5., 5% & 4187 4
i FHE, IR AL R AR Al A P A Tl R %
%, FR=0.75(95%CI: 0.58~0.96, P<0.05); T f& 7
2] AR RS K B AR Al T O R TR, FR
R H 95% w45 X ] 43 5124 1.10, 0.82~1.41, P<0.01;
1.37, 1.10~1.71, P<0.01, $&/R XPF 5"-UTRT20634 %
Ui T A G FEA R R AR,

2.5 XPC A B SRR 3t Je EARBI 6975

P T XPC = AL Z 8 5 ( XPC PAT/+
Alad99Val M1 Lys939GIn ) (1) B ANl - 55 47 44 XL
R XPC = A~ FE A 519 D'{E 4351 4 0.871 ( XPC
499 vs PAT ). 0.803( XPC 939 vs PAT ) #10.849( XPC
499 vs 939 ), AFTESRIE BT

i 122 PHASE 2.0.2 i & A~ AR 1 SRR X H
HRTRTE 5 51 LA B RUA RIS & 9F R H gl . DLEFA:
WARTY PAT-CA/PAT-CAVE Rt S Wik it WL 8
Pl AR BRI ST 0 C R, 452 /R PAT-CG/PAT-
TG . PAT+TG/PAT+TG . PAT+CA/PAT+CA . PAT+TG/
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PAT+TA J FoA 2 A0 1 §40A% R 5 2 5 T PAT-CA/PAT-
CATI ) PAT-CA/PAT+CA W 19 4% 3K i Z K F PAT

CA/PAT-CA T o 48 AR R AR 458 F 2 BRZH A 40 8% L
(FR) M H:95%CIHEWF 5,

R4 TEEMKFERBSRZE

Table 4 MN frequency and genotypes by cumulative exposure dose groups

{B&5 441 ( Low exposure group )
L ( Genotype )

B X

A4 2H ( High exposure group )

AE(n) R (MN frequency, %o ) FR(95%CI ) ANE(n) B (MN frequency, %o ) FR(95%CI )

XPA23

Ala/Ala 43 2.06 +2.26 1.00 2 3.86 +2.37" 1.61(1.16~2.24)

Ala/Gly+Gly/Gly 114 3.13 £2.45™ 1.34( 1.02~1.63) 118 4.12 +2.86™ 1.81(1.35~2.47)
XPC499

Ala/Ala 83 2.81 +2.57 1.00 75 3.63 +2.68" 1.31(1.01~1.71)

Ala/Val+Val/Val 74 3.03+2.15 1.12(0.92~1.36) 85 438 +2.85" 1.59(1.23~2.07)
XPC939

Lys/Lys 89 2.87 +2.63 1.00 81 3.38 +2.23 1.24(0.97~1.71)

Lys/GIn+GIn/Gln 68 3.03+2.16 1.14(0.92~1.36 ) 79 4.60 £2.95"" 1.65(1.29~2.15)
XPF2063

Thr/Thr 124 3.10 +2.37 1.00 130 4.17 £2.89"" 1.37(1.10~1.73)

Thr/Ala+Ala/Ala 33 221 +2.30" 0.75(0.58~0.96 ) 30 3.38+2.26 1.10(0.82~1.47)

[ V£ ]*: 51K & 412 £ A 4t ( Compared with the wild-type in the low cumulative group ), P<0.05; **: P<0.01. FR( Frequency ratio ): X iE 454 | HEA] |

WO | AR E fr B AR A A E ( Adjusted for age, gender, drinking, smoking, and cumulative exposure dose ).

RS XPCUBRERZREKR
Table 5 Associations between diplotypes of XPC and

MN frequency
1] 514 1Mk 2
'XMZISE: PR B (%o ) P FR(95%CT)
Diplotypes n MN frequency
PAT-CA/PAT-CA 114 293+228 — — 1.00
PAT-CG/PAT-TG 5  8.80x1.92* 3315 <0.0001 2.45(2.01~3.75)

PAT+TG/PAT+TG 97  3.56+2.55" 535  0.0330 1.08(1.02~1.32)

PAT+TA/PAT+TA 13 3.07+2.17 0.07  0.6345 1.01(0.64~1.63)

PAT+CA/PAT+CA 27  425+333™ 834  0.0043 1.35(1.13~1.57)

PAT-CA/PAT+TG 12 283220 0.02 07356 0.83(0.57~1.27)
PAT+TG/PAT+TA 5 460+1.67° 323 00246 1.57(1.02~1.96)
PAT-TG/PAT+TG 5 3.60+2.79 047 03778 1.19(0.73~1.91)
PAT-CA/PAT+CA 8  1.00£1.41™  7.58  0.0084 0.25(0.12~0.57)
HAth ( Other ) 31 445+2.86™ 1348 <0.0001 1.43(1.19~1.69)

[ 1*: 5 PAT-CA/PAT-CA % * KA b %2 ( Compared with wild diplotypes
PAT-CA/PAT-CA ), P<0.05; **: P<0.01, H . HIME/NFS5H
HARAL 3 % 4 (Other: the grouping of all diplotypes with frequency

less than 5 ),

3 iFig
ARG, VO AT EAE L TN 45 45 XU
Thsre fEHPE VO T A, NEREZ I B2
FEH 2B SR AAER M, I B RN 5 BRI
il 7] i Z [AAEAEAS BAE
Xof HEZH 55 4 M 4 A A 0% L )RR T 2 A
TEGTaE 255, P<0.05; TAEES . VR Ak Al g

MR 2, BIIAESS Rt b ilf AT 740250 #r, I
it FHRC IR A4 L R0 R | KBS ) FR A ARHFSE
B 2 Poisson [1H K43 2 Hra R R, H N
e fih AT S BOE P TN R 0 2 T, D] S AT A=
PRI SN L AR AP VE ML TN, 5 BE A Y
g —gls ],

(AR T 2 B 2 AR U 5 o) B ZH A A% R A
TR AL A At b DX JR A AR 5 e, TR AT RE SR S
BRLS JITRFE 0 T % 23 S H VO 4 Wl s il 15 it
BONSERE, AT LT R SHRA S AL,
Z AT BR YT VO s w A X 4 22, RECT A A D
TRl s, Xt AR B S X B2 COR s B DA AL
SR INVAE NG BN, BUZ Ik EL 41 i A%
I E AR Z N ZE 52, sl Ve Al (U —Fh T g
MR, B AT BE S b IX 25 5 A NG 2 15 ANk
fRE | AR MR A5 K

PLIR A & DNA B ASERE P AN & P 3 vl 3
B DNA 451495, 3k 26 Py | Al D8] 38 38 B ) 90 4
HLAT 09 A8 8500 R A0 I B 300, DNA B &2 R G vl i
B AE  NER J& AN I 5 221 DNA B4 18 54 i
e, ARUER X} [ G 205 TN NER Gl % 36 K 22 251
W KB, XPA 23 Gly/Gly . XPC499 Ala/Val F Val/Val ,
XPCY939 Lys/Gln BRI K Az Ge R4 47 14 XU 34
i, 1 XPF 5-UTR 2063T 578 %3 FE R Aol B A4
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Yy —F DNA 16 52 il , XP4 W] 51324514 DNA,
CLUESE XPA FE R 5" B mAs X ATG i3 8 7 L3 4 %
FEER L B 1Y A23G 2225407 5, AT 38 2o 7 5) J Bt st I P R
PRI R AT I DR A Feak 1O R T i s A~ 1A DNA #5453
BEIRES o AR KB, XPA A23G F [H 578 ] £
VC B AR5 N . — T 1] - X BRAIFST & 30 XPA
A23G 37 A5 G557 5 DR 2 i G 200 R s 0 bR 40 g
IFE B 2 PAN S5 23 4 2 R XPA 2828 7 s, Al
BT Y I KU

XPC 25 A 35 7K - 1T 5% 1 41 i 123 463495 1) A
W L A S2B6 S5 52, XPC 7E DNA 45 45 R 51 Fi & 2
ok E 24 ], KHAN 2808 3, XPCBEE R 45 9 1Y
W) PAT+ 8 PAT- Z2 25 V] B 5 M8 &5 J8 e ¢
QIU 251141533 2004 2 2008 4F i) 47 1 1% 037 4 5 £ Fif
JERE S S O R IR 25 SR AT meta 23 AT R, XPC
PAT+/+ JE R BT fig 15 1 A 98 1) IRURS: T B A G o {HR
FER SR TINNR e IS E AN PNE | S S g TR N 1
K AW ZE R R, XPC PATZ75 5 VOB (4,
TRB G 10 2 I8 2 [ AR R 3L EAA—
FFEERIGIREE , 0] BEEA RN KA [R5 4 4 fih
EARFMB R d AL, TR A A5 2 35 R 558 AT
A K, XPCH 8 4N 155 499 1o S5 1~ F1%5 15 4 i 1
5 939 o B AL T Y LA AE SNP A . — TR AE 320 4 i
Jog N1 322 44 %6} BE I S ) R A SR, 4545 499 Val 7%
A S8 35 DR ) R T A XU B e ALK 2538
FE B e T T A5 R 7L B AT ST IR XPC 939Gin
S FE R AT RE 5 K Mg 98 0 AU A o 18 AR IR 5T
78 XPC 499 55939 {3 5 () 28 S Y3 N T VC By fo Ak
453 19 XU

AWFSE KR I, XPF 5-UTR T2063A R 52555 3 [H
o Yt ARG LA R RN, o — S R A Y AIF A
INHIZAZTT IR 22 A AR5 BRI AR XU . — SRR
W BTSSR W XPF 5"-UTR T2063A IR B4 3
DR P 255 118 R XU 38 o, 5 L PT R R 7 - #
AR SR VER ",

LI %1200 35 38, XPA Ala23Gly . XPF Thr2063Ala
1 ERCCI 3"-UTR C80924 =[N £ 75 5 Y o (R 155 1E
X BEAL TG T2 A, SR HEBE I R (v o Z A TR 42
ik 2 fo ol 3 S S5 A T, T RE A S R R R 5 3
FRBRAFEL HAE L, AN A 22 B8 /K7 ik AR — i o R
PIBFFEIESE T X — i . FE REUE Al T2 5,

B Al T | RARAIA T RZE T 2 B AN ) Y
AR ACE o A0SR —ZEALEE N VC FIFEU DNA
PG TEAE 2 S, I8 B2 120 5507 ik RS0 1) 14
ST EE AT, A G AR 4 1) RS IR 22 3
B RZ MR, AN, XPF 5-UTRT2063A 35K - BR5%
L HAEHZE R IR, 2 #E KX DNA 5455 1452 1w 3
K, X— BRI - B A s BAE AL T —4
A UES

XPF M ERCCI S H 33k =W i) 22 7 —
& ERCCI-XPF W] 2 5 DNA #1455 I 44 57 3 049 18 51
KO} H b [ % R 0 3R IR A 5T 4 1B YPE 5L
5'UTR T20634 2 35 R HARY N &K, T4/44 5 TTH £
FIAH L, OR=0.6, 95%CI: 0.4~1.0"2"1, AR WF5E & B
XPF 5'UTR T2063A4 £ R 5872 7] BEAIR VC B Y K 4
GRS A AR I8 25 5 — B0 ARG e R
Poisson 23T & B ERCCI3'-UTR C8092A i 5 875 4%
AT VC B R ) A B, [H LS 20 %
7 55 R 2 R AE S 8P G R I 98 245 64T meta 43
B R AL AT SR RS TG e, S AR FE F 45 A
— 3, X AT RE A T AR RS R IR A E A
2

AR VRIS IR T T B R 7 5 R B8 2 % 1 58 AR
H, B%E SRR s, B ai G 1 skl
BT A TR 8RR A G R 5K sk
S — 2B FEXT VC TR DNA 451455 4 Ve B Stk
2 Bl 2 122 550 S DR S0 1 34 n e 2 & /K- T s
A e ARG 5 0 RS IR R 2 38 05, 2 IRER o AT,
XPF 5"-UTRT20634 & H - 3552 HAE ISR BN, 2
F& KOV DNA 5 R sE M BE R, 3k — IR R SE IR - 34
BRI 2E HAE SR T 25 i

S AN -1 ( linkage disequilibrium, LD )&= AN
[l EhRiC A FEAEREALALS , AR LD 43Tt 4
Al HE— 2 AT B AL S3AT o ERIE B E, 7F HpRTRK
- L AFSE I R T RE R X R L S AL By B S &R
AE BLSL S WLAS DI RE SNP (1] (158t A5 22 6 R 00 U
SNP W R % . XPCPAT . XPC499 Fl XPC939 %543 Jk
DR BALAE T A B 48 SR S /R 3K = AN 22 A5V T R 2 [ iR
P, 5 U2 R R AR X AT
o e e R4 XU 3R, Ly JIG T 4 2 B 3 o B A A
Fb BRI 55 T R 22 2550 XPC I P Bk 728 ) 2 i BE G, 2
SAFENESL, BRRALEE o] FF Iofvyg JRURS: T30 A 5D fgke
R



HEE SN BESE 2013 4F 10 H 55 30 %555 10 4] J Environ Occup Med, Oct. 2013 Vol.30 No.10 .

739 -

AFAFTER FE R IR A BN, Bt
WOy R IR T S BAE A AR BE 2 R S 1
A W NER 38 f 8 2285 VO B @R Z 1Y
KF, RATBETFEAE LU B h Y KA i T 5
RARIWFSE

g5 BRIk, VORI EUEL T Az 38, $2R
VCHA U] 1Y 40 f 35t 1% 55 ko 76 B 4 2 M 4 i
T. N o, XPA 23 Gly/Gly . XPC499 Ala/Val F Val/Val ,
XPC939 Lys/Gln Lh }z XPF 5"-UTR 2063T 3K 24534 5
PRI KT AAAE— B AHDCNE o IAh, A58 A B
XPA Ala23Gly, XPC Ala499Val, XPC Lys939Gin, XPF
5-UTR T20634 3R 235 5 SRl & Z (A A 1AL
AR o iX e ik — 20 B W R S BUm L &
GBS BT VAR TR R W4 i) B S A= s s
YRA EEAEH,
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