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Association study of the C2 and C3 and age-related macular degeneration
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Abstract; Objective  To investigate the association between complement pathway related genes,including CFH and CFB, and
age related macular degeneration (AMD) in a Han Chinese population. Methods Two hundred patients with wet AMD, 120 pa-
tients with soft drusen and 500 matched controls were recruited among Han Chinese in mainland China. Seven single nucleotide pol-
ymorphisms (SNPs) in CFH and two SNPs CFB were genotyped using the SNaPshot method. Results Four SNPs including
rs547154 (P=0.088),rs9332739 (P=0. 434 3),rs2230199 (P=0. 549 2) and rs1047286 (P=0. 288 4) in CFH showed no signifi-
cant association with wet AMD and dry AMD in our cohort. Conclusion We demonstrated that rs547154,rs9332739 in C2 and

rs2230199,rs1047286 in C3 were not significantly associated with wet and dry AMD in a mainland Han Chinese population as Cau-

casian population.

Key words: AMD; C2; C3; SNP

XA BT 1 (age related macular degeneration, AMD) /&
FECEAE KW BB TR I R R R A
Bruch [ 52 8 B X [Tk 45 B5 6 40 1 A& 55 ' 8% 527 4% 19 02 PE it
PR AT G PR IR AT O Bruch BEAE W | 3 38 48 10 B
B TR L R 20 B B A A7 e S A L IR A LA TR
DA B o B A 40T A A 2 33k g A S B0 0 R ) I B AR
AR I R 2R B AN TR] » AMD 232 - P FE M (808 R PR
AL, Hoop Tk A7 8006, B WL (4 K 1 B¢ (retinal pig-
ment epithelium, RPE) N 2~ JZ th BLPE . RPE A8 5% 2 17 78
Mo I RE SR 4 W 5 2000, SR B RPE J™ 5 B A (50 ik
28 I A A8 AR . AMD W ) 2 B4 M 11 AR 28 A S
145 5% B A AR5 A A S R T SR 7 HR DU N 1 HR S T
BIFEZE g 5 0. 80w AMD By S BRI TR, 5
SR P AT BOA R R AMD 18 & B B 88 L A D AT R
PALRER .40 Z U E AR B T AMD 2T
e FIECE Ee B3 B o 2% 7. 7%, AMD B K EBLE N
SHEEML AT AMMENELERN R, A EETL
Jeg L 3X — 0] LK 5 A0 7 E B

JLE AMD 1y & 95 AL TS R 5 42 T RE  {E AT B I
AMD S — 52 22 i 3 DR 8] 95 2R 58 5 ) 1 22 IR 3 B R

*  FEEWE UG DA TR 4 B E (120121,

SoMAR 2z B A O 1Y 5 B a0 4 A& 7 H (complement factor H,
CFH)U 20 A B4y 2(complement component 2,C2)512 %k
PR F BCCFB) "% F1 #MA 5 43 3 (complement component 3,
CHP FE e A RH AR TIES S AMD A X%. 5
LOC387715/HTRAL X —7 /[ A M B A4 A S5 W %6 A A H ik
TR AMD KA T OG0 3L A SR [P, C2 A
C3 5W.% AR AMD )56 RIBFEE G0

{1 B 35 7 Ui 4 {1 (SNaPshot) B AR 32 % F F Hh 45 3 2 (1 B
B RZ M SNP 43 8, 72— A8 A WP .4 B 92 6AR0
1 dANTP 4% 2 8 04 5" 19 R [6] 4 BE 4T {0 5] 4 fn PCR
YRR 1 S AR R, 51 A e — A B2 0 AR 0 Y 2
ORI R A B BBURE b 288 5 AT ) 7 32 K A 119 ik DA 280, A 4 e %
) 14 JE A B 0 R I SE AR 7 )X L ) SNP A7 A

R T E AR AMD 5 C2 f1 C3 B KR .
EHETERI TAE R ZE R B PRk T 4 4 SNP i a0k 36 H
ABI 24 A] ) SNaPshot J5 2 & ] AMD fi & A {g B A% 4 A4
SNP i i s T HEAT — R FIAA R PEBF 5T .
1 #ER5HFZE
L1 —f%R RO AROIARAKRE THIE ANRE
Bt KB R U R U 1A 3 2 T B i B X BR A Oy () — b X AE iR

PEFZ A XN U3 AR B L 32 B A B FE R T 5T



. 286 -

[RAb g E¥ 2ok 2013 4 2 Al % 34 %% 3 1Int ] Lab Med,February 2013, Vol. 34,No. 3

BB 2 e R REMAFHER THERZHE. AMD
A AR IR AT TIRBGE A i A AMD X4 % [E
W 4 B B PR AT 2 4 AR A 2R L BB S Y AR
AR S A RN AR R TG 2 SR R
AMD 7359 1~5 . X N RARIR R T 60 %, WA I
A RPE {4 2 5 B A5 L) AMD 028 . e %€ T 200 Bl
M AMD, 120 ] T4 AMDERIE) FI 500 4] T T 1) ekt Fe %o it
BRI LR . A TR REEARN I 1,

1 AMDHERMRERER

TGy n B0 & R ()
i AMD 200 86 114 6443.7
T AMD 120 58 62 67+5.5
it B X 1R 500 223 277 65+8.4

1.2 B ED 3 T A5 B BE 5T % R R #h R A 56 2k R/
SNP Flfk 2 3E 47 2L B 4 % . EDTA H 58 ¥ bk i » FH B 2805 3 48
LWL TE I HE HUEE [N 41 DNA, 2k A ABI 2 7] () SNaPshot

WKL SNP A g5 (1 2 K AL 51 31 primer3 58 B (ht-
tp://frodo. wi. mit. edu/) s PCR {7 3% | Takara 2% @] PCR &
F &L 5L 20 DNA 50 ng. 1 pl 10 X 2% i ( Takara Bio
Inc), 1E & 514 (10 pmol/pl) 45 1 uL,dNTP(2 mmol/L) 0.8
pL.MgClL (2. 5 mmol/1)0. 4 uL,ExTaq 48 (5 U/pl) 0.1
pLo ok 2 10 pl (K R B E 347 PCR . PCR ™ # 2 M
ABI 2 d) 1) SNaPshot J5 % #E17 40 # . 7 F | ABI 2% A] (19 ABI
3130 % 43 BT AR Genemapper 2% C2.C3 EH 14 2 4
SNP {3 s E AT EE 40 A0, C2 A1 C3 2K SNP 4024 vf iF 2311
PCR #1 SNaPshot 5| ¥ {3 2,

1.3 SEil2Abs® S TR BT AR AS 1Y SNP 25 R 6 4% &
MO A A AL R A AL 25 RO 5 IE L %8 5 X — SNP 45 R
#47 Hardy-Weinberg Vi # 3 (HWE) , £ X} & — SNP fi/
S IEAT TS5 10 AL R e R S R L 14 e R R R S 7 38 K] R 4 4 R
PR AR T K36 L I S0 HE COROME . S B B Ml X
i P<C0.05, i WG4 #7i2 F SPSS 13. 0 .

x2 PCR #0 SNaPshot 5|4

N ElR /B2 51791 (5" ~3")
C2 rs547154 1F ] AAT AGT GAC ATG CCA GGG TG

rsb47154 JZ [
rs547154 SNaPshot J3 1)
rs9332739 IF [
rs9332739 JZ i)
rs9332739 SNaPshot J¥: %]
C3 rs2230199 1F |i]
rs2230199 JZ [q]
rs2230199 SNaPshot J¥ %]
rs1047286 iF [
rs1047286 % [f]

rs1047286 SNaPshot 54|

ATG AGC TAG GGT CCA AGA AG

AAG TGA GGG GCA CTG TGT CCA GGT TCC CAA

GCG TTG CCA TTA TCA CCT TT

CCT GCA GCA TCT CAG AAT GA

CAA AGT CCT CAT GTC TGT CCT GAA CGA CAA CTC CCG GGA TAT GAC TGA

CCT CGC ACC TCC TTC ACA

TCT GGC TGG CAC CTC AAT

AGC CAA CAG GGA GTT CAA GTC AGA AAA GGG G

GGA GGG ATG GAC CTG AAG C

GGT GGC AGA CAC GTA CAA AGA

GTG CTG AGC CGG AAG GTA CTG CTG GAC GGG GTG CAG AACC

2 & ES

2.1 TR EEMSN 3K 2 FiR. A B SNP 1%
FH S5 A Hardy-Weinberg - 46 55 » 3 130 B s ] 43 B
SEIR TG AR, X 28 SNP [ 3 R BIAT A A HE A1 B 8 4
ASEBEALAY T X 25 5 . BFSCEE A R - C2 BE K iy SNP 37
RErs547154 57 B AMD %A B A 56 M (P E 43 31
70.088 0 1 0.410 3),rs9332739 1,5 T £ i@ AMD %A
W 58 B AH DG (P {430 0. 434 3 1 0. 356 0), C3 KK 111y
SNP {37 &5 rs2230199 5+ ¥ @M AMD %45 B B 54 56 1 (P
43 50k 0. 549 2 F1 0. 210 8),rs1047286 43 5 T . i ¥
AMD ¥4 BH & /9 A0 & M (P {543 ) 0. 288 4 il 0. 190 2),
T PHBKT 0.05. 8 R #4T OR HWHHE . BikRLE 3,
2.2 BV AT RAROCHE 0T 7% SR ST A RS AE A
AR KNSR ] Haploview 8/F #4743 8T, SNP Z [H] B P e X i
B P @7k C2 B& K v rs547154 Fll rs9332739 i T AN [A] [F] —
AN HUR F X (D' = 0. 64), C3 K K rs2230199 F
rs1047286 L7 T A [ [ — 4> 3% 1A P-4 X (D' =0. 32) ,

*®3 hEREAE AMD 5 C2.C3 ERMEXME

FEH SNP FHI4A Allele Si% HWE  Allelic P {f
2 rs547154 i AMD 0.062  0.632  0.0880
[N T AMD 0.071  0.536  0.4103
fie X 0.078  0.376
159332739 B AMD 0.017  0.892  0.4343
© F: AMD 0.031  0.94  0.3560
fa et B 0.023  0.920
C3 rs2230199 1Bt AMD 0.02 0. 744 0.549 2
) F: AMD 0.01 0.932  0.2108
faExT e 0.010  0.552
rs1047286 B AMD 0.006  0.828  0.2884
(D F: AMD 0.003  0.880  0.190 2
{a T IR 0.005  0.762 0
3 i it

AMD &t — R 5 % B » S ke TR L il R R 45 il O 2 A X
AMD F) 2 I HEAS &+ T A - R AMD 947 4326 f 3d #2



EFMhESLE 2013462 A% 34 %% 3 M

Int J Lab Med,February 2013, Vol. 34,No. 3

o 287 -

AR 220 T HRAE 1 9 BRI R R R, B B A AR &
JETH . XM TS HBESBE RN ME. AUFRETR S
K22 T AMD AT 2 0F 58 41 B 445 10 O 2%, H R RS
JE AR B X B B 0 KON R B R R 2
A T DAHE R R AR A S I DU B AMD(F 22 CNV)
A E % AT AMDCE S 2 3538990

A HIEINY C2 F1 C3 3 5 I AMD A S8 fHx
W E AR FIT & B C2.C3 Z X 4 4~ SNP i i 53
AMD [ RO R Z MW WE 2 5 o T E T E A
FEE AMD 5 C2 1 C3 B IREE W 1 56 & AR D5 % C2 JE I 1Y
2 4~ SNP (rs547154 Fl rs9332739), C3 H: H Ay 2 4 SNP
(rs2230199 1 rs1047286) % FH SNaPshot J7 % H 5 AMD [
RIRPESAT T 5.

SNaPshot £ A H1 38 B jf i 4 ¥ A 7 (ABD JF k&, 3 B4
Xif A 1 SNP 43 B H i E AR B fih SNP 4 H B R
(RFLP, Tagman,SNPstream ) A b i £ #8478 T« (1) 43 54 e
B (2 Z 5 BRI 5 (3) R 32 SNP 7 5 22 25 5 BRI s (4)
AT LAREI 3205 e i R AS . BT RAAR 8286 R A T I S kY vk
Kl C2 A1 C3 1y 4 4~ SNP S A,

C2 P 2 4~ SNP 1 25 (rs547154 . rs9332739) 1 C3 3
B 2 A~ SNP fi7 5 (rs2230199 . rs1047286) TG 6 2 H 8 W% A
T AMD 3£ & v J BUIE AR AMD ) P {H 3K F 0. 05,
38 2 6N A SNP i b AT 0T B RS il 2 22 7, 1 C2
EHEEHEDEN AMD RNAEFEA M, @ AR Pz 4 4
SNP 45 5 il NCBI Ht HapMap-HCBCH [ B0 3k 5T A fekt B %
M8, http://www. ncbi. nlm. nih. gov/projects/SNP) % 4§ # hy
P, AT RIS 598 . C2 3 [ 3L BB OR O o [ U A 1 3 RS
FREEN . XAl fE X gk SNP A& i [ A A AR AR A (<590
AKX, R C2.CFB.C3 W fig 5 [ A#E AMD &%, {H 24
N i HE B i £ 3k R b H il R RE 7 A SNP 5 AMD 7 26, 306
EARBA T — 5K N4 . AT 580 AL WF 55 BT A7 #E 1Y
WA 22 5 BR T 32 AR s 1% o VIR BE IR R M2 e 22 A, X b
FEMEFURE TR EENZMEE.

M2 ARBESEE S C2 Al C3 () rs547154 . rs9332739
rs2230199,rs1047286 3X 4 4~ CFH ) SNP {7 j5 45 5 5 op @
BANE T AMD A F B FMXEK, K5
LOC387715/HTRA1 2875 S 80 AMD A [ . M A 35 1% i 12 P i)
SR A 5 AMD f) & A G M A b BN DL B H i N T
CIENISESPNEIP QS i N,

&k

[1] de Jong PT. Age-related macular degeneration[J]. N Engl J] Med,
2006,355(14) . 1474-1485.

[2] Klein RJ,Zeiss C,Chew EY,et al. Complement factor H polymor-
phism in age-related macular degeneration[ ]J]. Science, 2005, 308
(5720) :385-389.

[3] Allikmets R, Shroyer NF,Singh N, et al. Mutation of the stargardt
disease gene (ABCR) in age-related macular degeneration[ J . Sci-
ence,1997,277(5333) :1805-1807.

[4] XuL,Wang Y,Li Y,et al. Causes of blindness and visual impair-
ment in urban and rural areas in Beijing: the Beijing Eye Study
[J]. Ophthalmology,2006,113(7) ;el-11.

[5] Swaroop A,Branham KE,Chen W,et al. Genetic susceptibility to

age-related macular degeneration: a paradigm for dissecting com-

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

plex disease traits[J]. Hum Mol Genet,2007,16(2) :R174-182,
Haddad S,Chen CA,Santangelo SL,et al. The genetics of age-re-
lated macular degeneration: a review of progress to date[]J]. Surv
Ophthalmol,2006,51(4) :316-363.

Seddon JM, George S,Rosner B,et al. CFH gene variant, Y402H,
and smoking, body mass index, environmental associations with
advanced age-related macular degeneration[J]. Hum Hered.2006,
61(3):157-165.

Francis PJ, George S, Schultz DW, et al. The LOC387715 gene,
smoking, body mass index, environmental associations with ad-
vanced age-related macular degeneration[ J]. Hum Hered,2007,63
(3/4):212-218.

Seddon JM,George S, Rosner B. Cigarette smoking, fish consump-
tion,omega-3 fatty acid intake, and associations with age-related
macular degeneration: the US twin study of age-related macular
degeneration[ J]. Arch Ophthalmol,2006,124(7):995-1001.
Moshfeghi DM, Blumenkranz MS. Role of genetic factors and in-
flammation in age-related macular degeneration[ J ]. Retina, 2007,
27(3):269-275.

Zareparsi S, Branham KE, Li M, et al. Strong association of the
Y402H variant in complement factor H at 1q32 with susceptibili-
ty to age-related macular degeneration[J]. Am J Hum Genet,
2005,77(1):149-153.

Klein RJ,Zeiss C,Chew EY ,et al. Complement factor H polymor-
phism in age-related macular degeneration[ J]. Science,2005.
Haines JL, Hauser MA, Schmidt S, et al. Complement factor H
variant increases the risk of age-related macular degeneration[ J].
Science,2005.

Hageman GS, Anderson DH,Johnson LV, et al. A common haplo-
type in the complement regulatory gene factor H (HF1/CFH)
predisposes individuals to age-related macular degeneration[ ] ].
Proc Natl Acad Sci USA,2005,102(20) :7227-7232.

Edwards AO,Ritter R, Abel KJ,et al. Complement factor H poly-
morphism and age-related macular degeneration [ ] ]. Science,
2005,308(5720) :421-424.

Li M, Atmaca-Sonmez P,Othman M,et al. CFH haplotypes with-
out the Y402H coding variant show strong association with sus-
ceptibility to age-related macular degeneration[ J]. Nat Genet,
2006,38(9) :1049-1054.

Maller J, George S, Purcell S, et al. Common variation in three
genes, including a noncoding variant in CFH, strongly influences
risk of age-related macular degeneration[J]. Nat Genet, 2006, 38
(9):1055-1059.

Hu J,Yuan Y,Shen L,et al. Age-related macular degeneration-suscep-
tibility single nucleotide polymorphisms in a han chinese control popu-
lation[ J 7. Ophthalmic Epidemiol.2011.18(3) :137-142.

Yucel D, Yilmaz M, Durukan AH, et al. Association of CFH Y402H
polymorphism with both forms of advanced age-related macular degen-
eration in Turkish patients[]J]. Ophthalmic Genet,2012,33(3) ;144-
149.

Wright AF. A rare variant in CFH directly links age-related mac-
ular degeneration with rare glomerular nephropathies[ J]. Nat
Genet,2011,43(12):1176-1177.

Gold B, Merriam JE, Zernant J, et al. Variation in factor B (BF)
and complement component 2 (C2) genes is associated with age-
related macular degeneration[ J]. Nat Genet, 2006, 38 (4); 458-
162. CF#:58 290 1O



« 290 -

[RAb g E¥ 2ok 2013 4 2 Al % 34 %% 3 1Int ] Lab Med,February 2013, Vol. 34,No. 3

SR BT A BRI YHG B B A &R R R W) A A TR H 2
2Rk 1A KO 2 T U L IE B MexAB-OprM £ 3)j 4
HE 2 5055 B % A B0 i o 2 T T 24 1 B U0 O

L-Py N R - L S - B- 2 e (MC-207, 1100 2 ) 15 A1 HE 52
AV A0 S Xof 0 23 fB B L A 5 1 N R TS 25 1 4 2K B AR R
(MexAB-OprM, MexCD-Opr], MexEF-OprN FlI MexXY-OprM)
P 4 A TS AL G T A A b S 41 TR B A Y A 2t A
PO . AR Y 13 b T 2 24 B AR P9 Bk S HE R AL
P i 69. 206, 15 5K M AN kR AR T Y 66. 796 (24/36) A IE
BT R RS RIE R 61%(50/82) i ESh AN HEFE £ 2
T 245 el £ A1 o B B v 5 5l A A, b 6 Bk mexB & [ mRNA
AR 2R 35 5 iR T P A R A 2 AR L T A O MexAB-OprM
2T 1 1 0 2 3k A T A T 24 1 o D TR R A A At 32 3l 4
HERGE . EERBIT LI, mexR & MexAB-OprM fy £t 7 45
BN Y HRAR N, W5 50 MexAB-OprM 25 410 il 1fij 3% ik 3%
i, TR AR AR LT 25 . 8 T 3#F — 2 WF 98 MexAB-OprM &
FIRMHLE ALY T 6 Bk MexAB-OprM & £ 35 1 # 119
mexR HEE L I P AT I Y R B H A 5 Bk mexR KRR
S B R A RO T R R R e B R Y R e R A AT
FIBE S 5% ) PHLiE 2R 11 MexR 2549 (R BE SR A T 455,
AT B FE G S HEDE MexAB-OprM 1 5 K 3k, S BN £ Fi it
2P 2504 . mexR e R AR S5 1Y 5 AR % 8 20 I 1A
H mexB AR FR IR H & T B AE R, B mexR HE P Y 528
FET X LEFE R MexAB-OprM Ik G588 . 5 oh 1 #RCH &
Az mexR 575 (14 ] 3 AR 50 T 5 2 B 30k S B ok b A A At WL
FEHT MexAB-OprM ¥ R Kk,

X 5 #k mexR G458 K AR 7] 7 8. S & A W PR A fy i —
ARG F AT A

&% ik
(1] g s, e o o i 20 M 1 10 20 A 5t 25 4 28 5 A L. h AR s

e S e R 75,2010, 20(4) : 573-575.

(2] BREB, B35 TRIINAS A8 3t DX I PR 099 JB 187 20 A B 4 2 {1 o
VAT 25 4 43 A L)), [ B s 36 5 2% 44 K, 2010, 31 (11) : 1276~
1277.

(3] W2 . dAE WS 379 o A 26 A1 SR M T 1) 20 A1 B i 245 0k 20 e LT 1. o
Ao I g Ji e 2% 2% 5. 2010,.20(1) : 107-108.

(4] BREE. TRE W 37905 Dy o 47 A8 2 IR 0% i 4 10 B0 VT 110 T 245 1k 43 AT
(I B PR K30 B 24 2 3K, 2011, 32(16) : 1826-1827.

[5] Jo JT,Brinkman FS, Hancock RE. Aminoglycoside efflux in pseudo-
monas aeruginosa: Involvement of novel outer membrane proteins
[J7]. Antimicrob Agents Chemother,2003,47(3):1101-1111.

(6] REY.FUH. S, 23 SYBR Green 52} RT-PCR &
97 K R 5 2 7 Mex AB-OprM mRNA K P[], A I
B J e 2 24 7, 2007, 17(11) 1 1349-1352.

L7 it 9L 5 - 9 ot B 2% {0 i o T 24 IR 9 3k R L0 . W VL B2 %%
2008,30(20) :199-202.

(8] %42, AR FHIR. 4 2 R PR i A % B 5 3 9 28 0 Ak 22 1Y 24 L (1Y o
FEHERELT ], o E e 5y7 24 75,2008, 8(1) . 76-79.

Lo BRMS ., ok 25 k. 0 2 {2 20 0 B 3= 2l S0 HE 2 B0 B2 OprM Bk [ 46 )
(7. [ bR 4 B 2 44 5, 2010, 31(6) . 538-539.

(100 B 5 7 ] X008 . R £l VL. 2 24 1 245 4 2 1% 5 0 1 19 MexAB-
OprM K KF- ST, e B2 e R e 2 2% kL 2011, 21(2) : 221~
223.

[11] Poole K, Tetro K, Zhao O, et al. Expression of the multidrug re-
sistance operon mexA-mexB-oprM in pseudomonas aeruginosa:
mexR encodes a regulator of operon expression[ ]J]. Antimicrob
Agents Chemother,1996,40(9) :2021-2028.

[12] BEAE . L gk 3 R0 K. 2 25 25 4 2% 1 5 1 MexAB-OprM
F 3 A HE R e 250 0 LT ], b AR e R A JR L 2010, 20
(9):1205-1207.

(e fs H 3 :2012-09-01)

(4258 287 30

[22] Yates JR,Sepp T,Matharu BK,et al. Complement C3 variant and
the risk of age-related macular degeneration[ J]. N Engl ] Med,
2007,357(6) :553-561.

[23] Maller JB,Fagerness JA,Reynolds RC,et al. Variation in comple-
ment factor 3 is associated with risk of age-related macular degen-
eration[ ] ]. Nat Genet,2007,39(10):1200-1211.

[247] Thakkinstian A, McEvoy M, Chakravarthy U, et al. The associa-
tion between complement component 2/complement factor B pol-
ymorphisms and age-related macular degeneration: a HuGE re-
view and meta-analysis[ J]. Am ] Epidemiol, 2012,176 (5); 361-
372.

[25] Dewan A, Liu M, Hartman S, et al. HTRA1 promoter polymor-
phism in wet age-related macular degeneration[ ]J]. Science, 2006,
314(5801):989-992.

[26] Lu F.Hu J,Zhao P,et al. HTRA1 variant increases risk to neo-
vascular age-related macular degeneration in Chinese population
[J]. Vision Res,2007,47(24) :3120-3123.

[27] Lin JM,Wan L, Tsai YY,et al. HTRA1 polymorphism in dry and
wet age-related macular degeneration[]]. Retina, 2008, 28 (2):
309-313.

[28] Tam PO, Ng TK, Liu DT, et al. HTRA1 variants in exudative
age-related macular degeneration and interactions with smoking
and CFH[J]. Invest Ophthalmol Vis Sci,2008,49(6) :2357-2365.

[297] Yoshida T,DeWan A, Zhang H,et al. HTRA1 promoter polymor-

phism predisposes Japanese to age-related macular degeneration
[J]. Mol Vis.2007,13:545-548.

[30] Kondo N, Honda S, Ishibashi K,et al. LOC387715/HTRA1 vari-
ants in polypoidal choroidal vasculopathy and age-related macular
degeneration in a Japanese population[]J]. Am J Ophthalmol,
2007,144(4) :608-612.

[31] Chen Y,Zeng J.Zhao C,et al. Assessing susceptibility to age-re-
lated macular degeneration with genetic markers and environmen-
tal factors[J]. Arch Ophthalmol,2011,129(3) ;344-351.

[32] Liu X,Zhao P, Tang S,et al. Association study of complement fac-
tor H,C2,CFB,and C3 and age-related macular degeneration in a
Han Chinese population[]J]. Retina,2010,30(8):1177-1184.

[33] Yang Z.,Camp NJ,Sun H.,et al. A variant of the HTRA1 gene in-
creases susceptibility to age-related macular degeneration[ J]. Sci-
ence,2006,314(5801):992-993.

[34] Bird AC,Bressler NM, Bressler SB, et al. An international classifi-
cation and grading system for age-related maculopathy and age-re-
lated macular degeneration. The international ARM epidemiologi-
cal study group[ J]. Surv Ophthalmol,1995,39(5) :367-374.

[35] Kim SJ,Lee SJ,Kim NR, et al. Association of polymorphisms in
C2,CFB and C3 with exudative age-related macular degeneration

in a Korean population[J]. Exp Eye Res,2012,96(1) ;42-47.

(R H 1 :2012-08-09)





