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3 [ Abstract] Objective To examine the diffidence expression of DNA repair genes
. between lens cortex of age-related cataract (ARC) and controls. Methods Thirty-
three ARC patients and thirty-three controls were included in this study. Human DNA
. Repair Mechanism TagMan ® arrays plates were used to examine the DNA repair genes

. 12(3)0331?588, E-mail; wanghoai2 @ + in lens cortex of ARC and controls (three ARC patients and three controls). Then the
0 o ‘ real-time PCR was used to confirm the diffidence expression of genes identified by the
‘ 1A H A :2015-11-10 ’ arrays plates (thirty ARC patients and thirty controls). Results In lens cortex of

’ ARC,7 genes (ATM, ERCC6, POLA1, POLD1, POLQ, PSMB8, CCNO) had significantly
1.5 folds lower expression levels (0.35 +0.07,0.26 +0.09,0.41 £0.07,0.37 +0. 14,

: CEETE: EEK A ARSI : 0.37 £0.07,0. 15 £0. 05,0.57 £0. 13) in the ARC group compared with the control
Eﬁg@%f_‘;%g&lmﬂﬁwﬂﬁm . group (1=8.98,P=0.01;1=4.71 ,P=0.04;1=10.42,P=0.01;¢=4.65 P =0.04;1 =
o P R AL 5 ©08.92,P=0.01;t=4.94,P=0.04;t=7.63,P=0.02) and 4 genes ( CHEK2, ERCCI,
o EIAEE AF PR30k, E-mail; guanhjeye s FANCE,GADD45G) had significantly 1.5 folds higher expression levels (2.58 +0. 25,
+ @126. com 3 1.95+0.09,8.82+0.78,3.18 £0.89) (¢t =18.18,P=0.00;¢£=20.92,P=0.01;¢=19.55,
+ Received date:Nov 10,2015 ¢« P=0.01;¢£=6.20,P =0.02). The results of real-time PCR were consistent with data of

’ arrays plates. Coneclusion There are different expressions of some DNA repair genes
¢ between lens cortex of ARC and normal controls. The data may provide evidence that
¢ altered expression of DNA repair genes is associated with pathogenesis of ARC.
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H&) #Fi DNA 168 3K B 2 #4648 % P & N & (age-related cataract, ARC)
o AR B A B R PR R AR B XA 0 A £

B
Fik A& A TagMan ® A% DNA 15

R e o BRI RGA G B AW S A b ) T B kd 3 ) ARC & B Fe 3 4] B xE PR Jh KR B 4R 4R
‘#’ DNA & %Elé’aﬁ:w fx:\éﬂ-ﬁl 541va:%%1£14@¥1 5B 5 R A B4 X BB (real-time PCR) #4784 (30 #] ARC
B Ao 30 ) B F AT B ) o A 3BAE A SPSS 17.0 B4 #4747, ARC B2 5 EF 3T BRI HIEG IR R AMIERA L £, R

TaqMan ® A £ DNA 1%

B NAE B I B o U *Eﬁ”ﬁ—’ﬂi

3t B R AR R, A2 ARC B % SRR R TP A 7 A~ DNA 15 2 %

A (ATM .ERCC6 .POLA1 .POLDI POLQ . PSMB8 CCNO) #.i& Fifl 1.5 4534 £(0.35 £0.07.0.26 +0.09.0.41 +0.07.0.37 +0. 14,
0.37 £0.07.0.15 £0.05.0.57 £0.13) , £ F- ¥ A% it ¥ &L (1 =8.98,P=0.01;0=4.71,P =0.04;:=10.42,P =0.01 ;¢ =4.65,P =
0.04;:=8.92,P=0.01;t=4.94 P =0.04;: =7.63,P =0.02) ,4 4~ % B (CHEK2 .ERCC1 ,FANCE .GADD45G) %4 L il 1.5 44 £
(2.58£0.25.1.95+0.09.8.82 +0.78.3.18 £0.89) , £ % ¥ A % it ¥ & L (1 =18.18,P =0.00;: =20.92,P =0.01;:=19.55,P =

0.01;:6=6.20,P=0.02) , real-time PCR #93iE4 R 53 —3 ., &if ARC % %—ggz]kﬂi)i}ﬁﬁwi

SR IRR W RE B 2T, LKA £ 09 R TR ARC #9755,

Ao R e ALE]

3+ B8 & Jkﬂ‘&l/}ﬁ ¥ 23k %~ DNA
— =R,

(17] R3O, RO T e JF R B i oe e e [ J ). EbrA:Hr e and collagen content of amniotic membrane do not change

T RA R ,2004,27(2) :127-128.

after the second trimester or during delivery[ J ]. Obstet Gy-

[18] BADER A,SCHILLING T,TEEBKEN OE,BRANDES G,HERD- necol , 1991 ,78 (1) ;24-27.
EN T, STEINHOFF G, et al. Tissue engineering of heart [21] KOIZUMI NJ, INATOMI TJ, SOTOZONO CJ, FULLWOOD
valves--human endothelial cell seeding of detergent acellu- NJ, QUANTOCK AJ, KINOSHITA S. Growth factor mRNA
larized porcine valves[ J |. Eur J Cardiothorac Surg,1998, and protein in preserved human amniotic membrane [ J ].
14(3) :279-284. Curr Eye Res,2000,20(3) :173-177.

[19]  SR4BH, 8K, R4, BLTZE A . I F S 44 A 400 it I 3 [22] PITZ S,MOLL R. Intermediate-filament expression in ocular
BB RIE SR T]. EP%%MW%@% 2005,22(3) :364- tissue[ J]. Prog Retin Eye Res,2002,21(2) :241-262.
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AW FH e B N [ (age-related cataract, ARC)
S [ N AN R DL ) B5CE RN 0 R B, B
BES R T 5 BRSO 47. 8% DL LY B
EEMMESANT R Z A, ARC 51 1) 5 R Ok B
% HHT, R FLAG SR & i L C R A A A
ARIEIRTT ARC ME—A R T B, XTI 1 ik =
ARBIAZY Y . LA A T ARC B &AL
AT A8 (R SR BT ST s ke ) R g . A
ARC # IR SR LIS R A AR A, (5 DNA A48
i — AN KA L7 o 1 22 F 58
DNA & 52 SL R Al ARC 1 & 9 AL A & 5 % 0 Bk
Z %0 (H DNA 552 5 [ 7E IR UK B2 5 b i F 5 20
fif A I . AWFSE ] TagMan ® A S DNA 252
PRI 08 il e S 951 1 B Tl e X S b (e
al-time PCR) Kl ARC F11E % % H& f bR 1k fz o
DNA 52 BRI R IA 1Y 22 57, #R850F DNA B 52 JEFI =58
AR5 ARC BTE LR A 5%,

1 #MR57FE

1.1 FRBRIE L2013 43 A2 9 JERHE KR
=2 @ BE B IR RHZ W R ARC AT AR08 33
(33 HR) ,Hor 53 14 (14 BR) , % 19 H (19 HR) , 4F
W (65.0 £7.7) %, AdbriE: (1) &R AR IR i
LOCS II 4340 iz ik it C3 LA b5 (2) S iE ML )
T 0.5, HEBRFRME: T GHR | 5 B o0 2 26 A5 42
AR A Ml HAth SR 5 S 1 P e R B R s
E L E B e e A 2 AR PR PR R O 15
P I S5 A A A S 1 A B PR R B . IE R X
HER R T [ 3132 W > 8 B0 1 S TR 5 R 7 245358 I o

PR A B (33 Il 33 HR) , Horh BB 16 4] (16
M), Zc 17 (17 BR) 4E S (64.0 £6.5) & HEBR &
I HEDR G 55 4 B A8 . ASWE I /K B E
T, 2 KA I B B A LA AR 5L S T A
Z 5 B E A B G FE 1.
1.2 Ak
1.2.1 BREEKRALRNESE ARC FARIAK KL R
S XoF B AR A R B 1 PN e 7 L AR TR R
L, SL AT - 80 °C
1.2.2 @RS RNA BU32EUE cDNA 5 %
{#i F Trizol ® X537 ( Invitrogen , Carlsbad , 32 [# ) $2 B
et B A 2 5 RNA SR 5 {8 PrimeSeript ® i
s & (Takara, K%, B ) Ff 2 RNA 3 5% 5
B cDNA i A AR BRI 4% ) a0 & vl B
#H17,
1.2.3 BREEFRF DNA EEEREN EiE
PEG AR UEECHY) 3 4] ARC f835 S 3 491 1E % B
AR K BT ZH 2] TagMan © A28 DNA &5 L K]
ZEikith B ( Applied Biosystems , Foster City, 38 [F ) &
I DNA &5 FE R (1 2258, Fekar il LR L 2% 1, [m) 4%
Y B B RNA 8% SR cDNA (2 wlL) 9l B 2]
WZEIK (T W) B ARET ¥ R 2 R 4 IR & Wk ( Ap-
plied Biosystems, Foster City, 32[E ) # (10 pL) ,{B%]
IAZE R, {81 ABI 7500 Z& 45 (Applied Bio-
cystems, Foster City , S [8)) #1747 I, J2 1 46
50 °C 2 min,95 °C 10 min (1 PME*/) ;95 C15 s,
60 °C 1 min(40 PMEH) o 45514 A DataAssist v3.0
B4 ( Applied Biosystems , Foster City, 35 [ ) #E47503E
G387 o

&1 AZK DNA EEEFERL TagMan ® BRI ESHEE

Gene 1 2 3 4 5 6 7 8 9 10 11 12

A 18S GAPDH HPRTI GUSB APEX1 ATM ATR BARDI BRCA1 BRCA2 CCNO  CHEKI
B CHEK2 DCLRE1IA  ERCCI1 ERCC2 ERCC3 ERCC4 ERCC5 ERCC6 ERCC8 FANCA FANCC FANCD2
C FANCE FANCF FANCG FEN1 GADD45A GADD45B GADD45G  GTF2H1I ~ GTF2H3 HUS1 IGF1 LIG1

D LIG3 LIG4 MAPK10  MAPKIl  MAPKI2 MAPKI4  MAPKS MAPK9 MBD4 MDM2 MGMT MREI1A
E MSH2 MSH3 MSH6 NBN NTHL1 0GGl1 PARP1 PCNA PNKP POLA1 POLB  POLDI1
F POLG POLH POLK POLQ POLR1B  POLR1C POLR2A  POLR2B POLR2C  PRKDC PSMA3  PSMBI10
G PSMB5 PSMB8 PSMB9 PSMC4 RAD1 RAD17 RAD23B RAD50 RAD51 RADS52 RADY9A  RPA2
H RPA3 SMUG1 TP53 TREX1 TREX2 XAB2 XPA XPC XRCC1 XRCC4 XRCC5 XRCC6
1.2.4 real-time PCR &M HyRifikih ik . BHLRER 3 K, PCFHHE.

Sk LS S LA B Ry SE R #E1T real-time PCR ZHiE (30
] ARC #1130 %5 #8) , # 4% GeneBank 482 {11 H 1y
FERF ], 0 primer 3. 0 25514, IF i B
Invitrogen 23 &) T A& i, PCR 2K % : SYBR ®

Premix Ex TaqTM 11 (2 x ) 4 pL. F i3 % (10
pmol + L") 1 uLF#5 4 (10 pmol + L™') 1 pL,
cDNA 2 L JG RNA B FEK 12 wlo SO 251
FiASPE 95 C 30 5,95 C 55,60 C 345,72 C 15 s
(45 DMER) i th 2. H IERAX TR S
B-actin ek A Ct (R L5, F AACE Tyt
SRR SN AR AR T i, A A B SE R R 3R A

1.3 Gtk fH SPSS 17. 0 Gt 15
S3AT, ARC S 5 15 ) BRTRDIN S H BR 1) H AR
SIREAS ¢ K5, P <0.05 HZERAGEE

2 #R

2.1 DNA &£ EF 7 ARC F1IE & X} BB Bk & Bz
FRPRIRIE A2 DNA B4 B 358 TagMan ® i3
FMIT 1) 92 > DNA & 52 3k R 4 R 8 76 R iR Bz
BRI R Pk, B 1 BoRSETE 3 #] ARC F13 4]
TE 0T HE PR A4 Bz 5T A R ES B AR DNA & &2
FERFIE M ACH E S K df Rt 3 4500 5 1, A8
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EE T 1E 0 BR SoR AR B2 I, 76 ARG iR Bz v 81
IR TR ZE T 1.5 5N T AS5E P (ATM (ER-
CC6 .POLAL , POLDI , POLQ . PSMB8 ,CCNO) ik F
P9 1.5 4% 1L [ (0.35 £0.07.0.26 +0.09.0. 41 =
0.07.0.37 £0. 14 0. 37 £0.07.0. 15 0. 05 0. 57 +
0.13) , L BW A G275 Y (1 =8.98,P=0.01 ;1 =
4.71,P =0.04;1=10.42,P=0.01;t=4.65,P =
0.04;0=8.92,P=0.01;:=4.94 P=0.04;¢=7.63,
P=0.02);4 /3K ( CHEK2 . ERCCI . FANCE .
GADD45G) F ik Fil 1.5 f5 1L 1 (2. 58 £0. 25,
1.95+0.09 .8.82 +0.78.3.18 0. 89) , = RIH 4
H2 Y (1 =18.18,P =0.00; =20.92,P =0.01;
1=19.55,P=0.01;:=6.20,P =0.02) , %2 5|1
ARIKZES 1.5 15 LL B/ DNA B IEH 1) real-time
PCR 5|9 S =K/, 32 3 B T e e ik e
B 2 500 2

B 1 A2 DNA B L H 35 TagMan ® 5 54 f 92 4~ DNA
BREINAE ARC(n =3) FIIEH X (n =3) fhRUR % B ik
1 ACt S

F2 RZERTEL.5ELL L DNA EEEEH re-
al-time PCR 5|4 B =41 K/

JERA RS (NCBI) 5141751 SRR/ bp
ATM NM_000051.3 5’ -GCGTTGCTTCTTCCTCCAGA-3’ (F) 79
5’ -GCGTTGCTTCTTCCTCCAGAS’ (R)
ERCC6  NM_OO0124.3  5°-AAGCAGCGGTTAAGGAGATGG3’ (F) 7%
5’ GAATCGTCCTCCAGCTTCAGA-3 (R)
POLAL  NM_OI6937.3 5’ -GCGACGACTCTCTGICAGATT3’ (F) 3
5’ -GCGACGACTCTCTGTCAGATT-3’ (R)
POLDI  NM_OIII3L.3 5 -AAGCTGITTGAGGCGATGGA-’ (F) 239
5’ -GGGTCAATGTCTGCAGIGGA3’ (R)
POLO  NM_I199420.3  5'-GAGTGGACACAGTAGGCGAG-3’ (F) 20
57 TGCAGCCAAAAATGTGCAGGS’ (R)
PSMBS  NM_OO4159.4  5°-ACGCGGCGGGTATATICIGT3 (F) 1)
5’ -GAAGAATTCTGTGGGCTCCAGGS (R)
CCNO NM_O21147.4 5’ -GCATTTGCGACCTGTTCGAGS’ (F) 230
5’ -GGATTCCGCCGTCACTICT S’ (R)
CHEK2  NM_OO7I94.3  5’-ATCCAGCTCCTCTACCAGCA3’ (F) 219
5’ TCATTCACACATTCAAGATTGGCA3’ (R)
ERCCI  NM202001.2  5’-GGGATGAGAACGTAGACGCC3’ (F) 180

5" -ATAAGGGCTTGGCCACTCCAG-3" (R)
5’ -TGTAGTCCCAGCCAGATGGA-3’
57 -AAGAGGCTTCTGGTCAGCAC-3’
57 -ACCCCGACAATGTGACCTTC-3’
57 -TCCTCGTTGGGGTTCGAAAT-3

FANCE NM_021922.2 149

(F)

(R)
GADD4SG NM_006705.3 (F) 226
(R)

R3 REERELSELULEDNA EERERANEE

FTEMRSENEER@E

LN Y RE N S5 FEE
ATM 11q22 - 23 201 ] 0
ERCC6 10q11.23 BIrmRYIRB R
POLAI1 Xp22.1 -p21.3 DNA % #lE14
POLD1 19¢13.3 IR IEE
POLQ 3ql3.33 AR IEE
PSMBS8 6p21.3 2 L 30 )
CCNO 5q11.2 gL LJJM“&'
CHEK2 22q12.1 2 L 3 W
ERCC1 9q13.32 Vtr@atﬂlﬁ’ﬂlé‘i
FANCE 6p22 — p21 B mse
GADD45G  9q22.1 - q22.2  ZmAJE, ¥t B UK EY R 5

2.2 FRIEZFEEFER real-time PCR il Z& R  7F
30 il ARC #0130 1] 1E & X B SRR Jz b, 5 IE
% B8 AH L, ARC #f ATM . ERCC6 . POLA1 , POLDI .
POLQ ,PSMB8 . CCNO 35 7K - 43 5l T B 2. 52 %,
3.63 £ 2.81 ££.2.40 £% 2.40 £%.6. 14 £% )7 1.95
f# ,CHEK2 .ERCC1 ,FANCE . GADD45G 3 ik 7K -4y
L 2. 28 £5 (1. 75 %5 .8. 41 5 J2 3. 58 1,

3 i

B IN N ARC B AR PLHI B 2%, B
BIR Fmﬁf L ANIRELAE Z R0 KA . (EREH X
ARC ZIRHILE TR AR T , A 2 (12 AT 2]
BT 7 F B ARC #9342 FIAL ) 2 A
AR ENTRZ W it — A 3E [ 5 e = ) —F
F A0 7 R A 200 F)TU%MHJ PRl e ARC
RAR R~
SEALASI X8 SR AR 13 ) A PR BIL 1) 32 02 X g
e A & DNA (PR, Feps DNA B 1E el
FEL, KL T 5 AR Y A% b A A T
AR, S B TN A AT 5 1R i IR AR AR R T, = B
ARC Kt BA R 2 058 3= WA AL B 305 1k (1Y
DNA #1455 7€ ARC (I B 2155 Mok
B ARC B bR 1A _E B i DNA 4505 AR T I
2 ARC B &
DNA 52 5L K DI BE 19 25 I 22 51 k2 DNA &8 52 it
5, AT Wi fd R A L Bz 1 B2 5t 40 Jfd DNA B9 3 &
P, 2 T 3 St PR P P R o TR 130 A e, e
S G RN N g = WD o G g N [T e
ARC,
JoRTE P F AT T4 T AR R b R A
(ELR b IR AA b R 0 i R R 5 1) B TR 3R 5K A7 AE 22
ST IR B ARC R AR D R gt g A e R
PRANTR] DX 3 114 Bz Jo i A St b Bz 4, I HL AR 1 B
T A A BT AR A S ItobR A L Bz 0 i SR I R
JIT LA AR B S5 PR R 3k K - ) ek 72 T BE 233 Wi i
BRep B A WITE A8 ARC ] 1 e 3] — 5 1
JAY S AT TagMan © A2 DNA & 52 55 4
IR P ARSI PR AAR B2 5 DNA 8 52 38 % 119
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LK 5k, 25 0 BR1E ARC FITE 3 % W 9 S fA
R A Ry FE R ) B AFE 22 5o

DNA {& 5 5 R AE T AS [) 0 38 %, A% R
VIR A& 52 10 [ U W 24 T 2H 06 42 3 8% s 3L VI Bk 1B
ST BSOS T RS L SE R IR SRR
S AfL R s R R A 10 > DNA B &R JE [ 3k
T LS AL, AR B LS LR &
A YRAE R AR B2 5 b I 45 RIS — B, X R
A ARCRAA B 5 A I K7 21 g o DNA & 42 JE R Y e ik
FEEAR B, X AP35k 22 5 AT BEYE ARC [T J
EEIRF BIVE - . FEASBEGE A, 5 38 X o) e 4
A She kA5 Ty 0 o 6 9 S5 A A R R S 8, 4 R R
FTEA 2 5 (1 BL R T A AL 3% 2 1) DNA (B4
T T A A T A W . X AP S R
i DNA & 5 55 2 A2 A i it 7 2 5
B DNA [958 5 | L7 bR A 10358 0 5 —
UL ARC 1R Z R R I4E R,

AT 08 P P 00 A L K S (B LS ) WS
RILARC F5 SR AR b Bz 20 M AR X T 1E 8 Xk IR G
DNA A W] 8 (9445 . 5 BERTHOUD 2" fiff 5¢
ZER B AT RER S TR SRR 4141 DNA
&5 KL ) 2238 B4 530 DNA $i 45 18 &= T BE s A%
PR,

25 TR TERRA TIPS h R B ARC B3 ik
AR Rz JOFI I 6 BE SRR AR B2 5 9 4 DNA 852
SR FIBAE LS, KRk 25 AT L B ATk
— 5T ARC 19 & HLHI 3 08T 0 R . e VLS
(RFFFE e, FATT 4 M5 4 DNA 653 L ik 5 5
(I ML B Ae ARC IF it A8 v B ROV F

S % 3k
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