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[ Abstract] Objective To screen the pathogenic locus and gene in a primary open angle glaucoma( POAG) ,
and to provide a basis for molecular genetic study of POAG. Methods A POAG pedigree with 35 members was
diagnosed in Sichuan peoples” Hospital from January to August 2005. The disease history and clinical data were
collected. Genome-wide scan was performed for the families. Specific software was used to calculate the LOD value,
which based on the allele (haploid) typing result with two-point method to definite the positive loci by the largest
LOD value. Results The POAG family had 35 members of 4 generations. 18 patients were diagnosed as juvenile
open angle glaucoma from visual disc shape abnormality and loss of typical visual field. All of the patients in this
family suffered various degrees of binocular vision loss and vision loss in childhood, with poorly visual function. The
LOD values of 3 short tandom repeat ( STR) markers on chromosome 2 were greater than 3. 0, they were D2S52369
(LOD value 4. 003 3),D2S2332 (LOD value 3.840 2) and D2S337 ( LOD value 4.752 0). There was a genetic
linkage near the three genetic markers in the family. The primary glaucoma positive locus was a in chromosome pl5 to
chromosome pl6. 2, and the genetic distance was about 9 Mb,locating in between the markers D252369 and D2S2397.
Conclusions GLCIH is a pathogenic locus for this POAG pedigree, which supplies an evidence for elucidating the
pathogenesis of POAG.

[Key words] Primary open angle glaucoma; Locus; Genome-wide scan

J5 &M T £ 255 JGHR (primary open angle glaucoma, MR P A Al 22 228 AR X 07 R 0 ) B0 R o AT
POAG) #5 JCHA S R R EL AT b5 FAOT TR R AR 00 B A R0 s BORER T, F 0L IR A 2 BROOR T 5 N By 5 2



£534 - 4 S0 ML A

2018 4F 7 HE5 36 %5 7 ]  Chin J Exp Ophthalmol, July 2018 ,Vol. 36 ,No.7

MITe R E BRI . POAG |y A& i LI 52 4%, He
BEHN R TR . B, B T
A5 B A AR IT A R, — 26 6 IR A B0 A7 11 A AH
KREENEWENL . ARWFFER — K [ DU POAG
KA R A ABI3100 388 15 73 A7 4 ik 47 42 2 D9 2 1 4
fiti A2 1% K 2R BUR R A

1 #ZREFE

L1 —oer

F 2005 4 1—8 AFEMIIE NIREBEHA—A 5
35 DMHEWEBL G B POAG X F o i T X 5 R #E A7 38
FESE BT , SO R B R 309 1) 4 e o I Ao ASIE 5

TG 28 3 5L Kb [ AR R ATUA 14 N2 g A A AR
ARERN, S5 E b A R BE B e it
S TR B
1.2 Uik
12,1 ImRAR A PRI RE K R KL, I 47

IR B & BhA A, A2 46 IR 00 22 | 55 A 4 A A 0 B A
MR A,

1.2.2 DNA fy42H % PCR P71y Hli RS2 A6 # bk im.
10 ml, 5 T8 — 5007 5 0 $2 JBOAh Jil i, DNA 8B K
Z 55U DNA R4S, L) 382 /4~ STR i B E bR &M M5l
P47 PCR 973, PCR AR R 5. 00 pl, £14% 25 ng/pul
DNA #5 4z 1.00 pl, 10 f% PCR 2% pp ¥ 0.50 ul.
25 mmol/L Mg 0. 40 pl. 2.5 mmol/L dNTPs 0. 40 pl,
5U/ul (F SR (K3%E TakaRa 24 7] ) Taqg DNA &
fiti 0.03 pl.STR 5[4 0.40 pl, K & 4fi kK 2.27 ul,
PCR J [ 2% {495 °C Wi A8 P 3 min, 94 °C A5 15 s,
55 CiB K 155,72 °C HEAH 30 s, 3L 10 PMFFF ;89 C Jz
M 155,55 °C i 15 s.72 °C ) I 30 s, 3£ 20 N,
72 C i 10 min, 4 °C 2514 F AR

1.2.3 y gt e miontr Ws8.0pl HD(E
ABI A #]) #1 0.2 pl S00LIZ ™Size Standard ( 3 [5
ABI 3 w]) Je PCR B4 35747 1. 0 wl IR 2, )74k

| (o) 0

H,95C /N 5 min, REEFIK EARH, ZFET
ABI3100 j5t 1% 73 #r A% 2R F & AR 5 R4 20 T o

1.2.4 B80T B TR R 22 K AR
382 AR R AR 2 AR L R
BRI A LR DY B 25 R SR Y s (FASTLINK
version 4. 1P P4 1) MLINK A1 ILINK F2J%) L 43 33
382 4~ STR Markers [ LOD {H, 3 #% 7] G 19 FH #
B o

1.2.5 &SR HEA SHIA 2E$E LOD EH>0 [
STR i 1L bR E Y, W B 22 78 H g (0 14 | B 3 o
[ STR 3 T2 bp 5 W) % X 26437 s AT Ik . LOD {E >
3.0 N EEEY;3.0=L0D {H>2.0 HAFEZEH;2.0=
LOD {8 >1. 0 S AN i I 15 3% Bl , 75 I8 I 58 & R i 47
i€ s LOD {E7E 0 ~ 1 o ik il i€ s LOD fH<-2 M HEBR
P

1.2.6 ik HEP 0 A W R0k 0 JE AL
C A A5, DX 32 07 st 1) B0 Ak R R AT 00 R, A T K
A A B0 AE B 5 0 B G 2 B Y 20 58 P A T %
7 B S ) i R A g i G DR 114 9 A

2 R

2.1 ZEREANUL

% POAG R A I 4 AU 35 i i, JbA 18 il [ i
P SRR RR A B A IL 1L B SRR R E 1T
Ao (E1).
2.2 IR R EHEIRAMG R E B A

BB SR/ NT 35 4 B T DR M AL
eI BH IR = T 22 mmHg (1 mmHg=0. 133 kPa),
b #008 W 2% 5 IV G, W A A5 A S 50 400 7 e 5 AR P A
A Al DUAS [R] R B2 A A A8 T B, AR ol 0.7 ~ 0.9,

SBAEAE LT (5 ~ 10 %) ¥4 AN ) A2 J5E 9 BUIR
LT W R S AL At , ELAT L 55 IR | HR S A LSk
T AFAEIR 2 B A OB . 6 Bl 8 BUIR AL )

uﬁé )r—l-n

o
i.roé sennno

B ppe

55488 53

% POAG RZRE tEIEE O IEW B O IEH ik

T

WD 0 T eENC D

i Ak @ B Lotk s/ B BUR R



SO IR B 2L A 2018 4E 7 HEE 36 4555 7 ) Chin J Exp Ophthalmol, July 2018 ,Vol.36,No.7

+ 535 -

2.3 ZRFW L BEEM R
20=0.0 B ,2 SR AR EA 3 4 STR fnEY)
LOD {f #4 K F 3.0: D2S2369 ( LOD f{H 4.0033) .
D2S2332 ( LOD {f 3.8402) F1 D2S337 ( LOD {4
4.7520) LK RIEIX 3 it f&bn B W i A it 1% %
81,78 D28378 fii s b LOD {H H2.362 9, 4 /R % i s
B3 A B P RE IR o 2 5 Y R BHAME 1 5 1 STR F
HEY I LOD HILE 1,
2.4 ZFEFR AL E AN

2 PHME AL AL AE 15 5 Y R 50 5] 16 5 L
PR 2 X, G BE B 2 9 Mb, FE 45 & 4 D2S2369
M D282397 Z ] (Kl 2)

3 itig

POAG J2 % UL iy 75 IR KA, &5 T ORI
60% ~T0% , I v 3t 4t PR 28 78 L & g vh ke T AR K1 1
H BT LL POAG 4y 388 % 2 1) WF 53 % ) BH L 2% 9 1L il
T, B POAG [ L B 54 GLCIAY |
GLCIE"™ GLC3A"™ GLCIG"” .GLCIB™ .GLC1C'
GLCID"™ GLCIF”' . GLC3B" f1 GLCIH'"', B & %
Y POAG s SL A TIGR(MYOC) 3L/ OPTN
FE cyPiBl 3R WDR36 3£ [H" il EFEMPI

x1 2SEBERKAEN LOD &

JEPY A 2017 4F Micheal 25T i W Y X & BT
— AT B R TPS3BP2, Liao 257 A5 f [ — 4>
POAG R Z LI T MYOC LB i 575
AT R F A L R i 1 AR %) b [ BUK 9 POAG
R R IAT AL HEBUMT, BTG 382 4 STR 4R W 7e
Yo fA BB 1] B K 242 10 oM, JE A RE T 55 4 38 e (8
A S5 07 ) [ B 38 i B9 Linkage #4 (VS. 1) JEAT 95
BEU T, X R E 1A T B S R . FR4
K E IR /N, 1T B AE AE B T B0 3 PH I R
KA BB, R I AS BT 2 ) I SR 43 7 58 35 9 LOD {f
FRAAE PR 43 7 77 9 306 AT e DRI TR 08 430 A7 , LA e U s T
B 19 BF P 3z 25
AR & OB X A B OR A S
Suriyapperuma 45" & B (7 5 — B, H i T POAG H
A O S T AR XA o FE U R 2R ok BRI B0
{37 S5 A7 %5 B B0 75 X, Suriyapperuma 25 BT 5Y £
T —NAEME RN CFELMA) ZRM 6 [ F
NZRZ BE TS BAGER N 58 % o ATFFEH mH E
DR Z R AR /N T 35 %, J8 T 75 2 4F 1
JF #1875 6, 5 Suriyapperuma 2 [ BF 5T A —
DX, fHLI R # B — . Suriyapperuma 25" §F 5% i JL
NF ZEERLTE 2P15 ~2P16 (H LA K & A it 14 1 91
ff) STR {3 TR 47 & W W A5 K [, fE

B FE N TE Y 3 Mb [ 4 LB 5

LOD {f
Bkl R wEeR i s
9=0.0 6=0.1 0=0.2 9=0.3 6=0.4 AHIF ST B 3 B A 29 58 o {2 D2S337
D28391 70.31 cM 46164872 -5.2836 1.0856  1.0336  0.7164  0.2812 ,
) Yu Siva
D2S123 73.61 cM 51041882 -12.3702 0.0761  0.3919  0.3220  0.1453 I D282332 Z i), A B 4 0k A
D2S2369  73.61 cM 52977802  4.0033 3.2614  2.4490  1.5664  0.6664 B 2P16. 1, Be ¥ 31 N E i fE
D2S2352  76.34 ¢cM 53629382 -0.9734 1.4739  1.1824  0.7357  0.2551 . AT e 4 ] T 2
D2S2153  76.88 ¢cM 54461970  0.3352  2.4866  1.8824  1.1297  0.4139 UMBLAPY . 3k 2 A4~ BF 5 3 [l A i 19
D2S378 77.43¢M 57057077 2.3629  1.8623  1.3396  0.8068  0.3151 STR % T A s & ¥ 4F D2S123 .
D2S2388  77.97c¢M 57971417 -5.0368 0.4956  0.5576  0.3466  0.068 3 .
A
D25406 80.16 ¢cM 59122543 -3.3001 1.7885  1.5411  0.9645  0.2945 D252352 fI D252332, i o AT LL A& i
D252332  80.69 cM 61045808  3.8402 3.0539  2.2158  1.3592  0.5765 U E P B R R b R AR
D2S337 80.69 cM 61423360  4.7520 3.8767  2.9245  1.9052  0.8799 ul .
H I HR 4 5
D2S2397  82.82¢M 64390296 —10.5259 -0.6890 -0.2169 -0.0376 —0.0126 FLARTE] AH i 37 DR O3 B SR AN
D25380 83.88 cM 65402489 -4.8126 1.0911  0.9835  0.6095  0.2097 Bl Js B, A 25,
D2S2368  85.48 ¢cM 66967 109 -2.8240 0.0883  0.1766  0.1237  0.0366 Suriyapperuma %51 S RE4 1 i 3L
N N 2 2 wn wn W wn wn wn L: B Ve, N 5 . :'i: /\ N
= g = = oz = = s = 2 I8 o, i X B AR 61 A i 1B L I
i | | L ] | T g Xt 35 AR AT T,
; S 2 Bl g% AR 2%
pl4 pl5 pl5-p16.1| pl6.1 pl6.2 . p21 WIREA B LR RAF5E
oy [ . IS X 1 2 3L F EFEMPI 47 T ¥,
o o o o S 9 9 9 9 o o o REIA SR RAE A B BT
@ B § E E é’ E § g § § § 15 3% 57 B 19 AHSA2 . OTX1 . GPR75 .
o [ 5] (98] oo 38 ~
KIAAI212 KIAAI841 %55 AL, 1y
. KR BLAEEH 57, i HHEI i K & Al
BB \ \ N
. BEAFTE BT I BOW FE IR 68 & B %

B2 ZRAAMUCATEE

37 F5 T 1) SO 5 R X 2 e AT



- 536 - B S IR B AR

2018 4F 7 HE5 36 %5 7 ]  Chin J Exp Ophthalmol, July 2018 ,Vol. 36 ,No.7

WG , 6 7 20 45 TF #7076 IR 19 % 5 1L 86 F 52 7 A B
AEEL L.

&% ik

[1] Takamoto M, Araie M. Genetics of primary open angle glaucomalJ].
Japan J Ophthalmol ,2014 ,58 : 1-15.

[2] Sheffield VC,Stone EM, Alward WL, et al. Genetic linkage of familial
open angle glaucoma to chromosome 1q21-q31[ J]. Nat Genet, 1993,
4(1) :47-50.DOI:10.1038/ng0593-47.

[3] Stoilova D,Child A, Trifan OC, et al. Localization of a locus ( GLCIB)
for adult-onset primary open angle glaucoma to the 2cen-q13 region[ J].
Genomics,1996,36(1) :142-150. DOI;10. 1006/ geno. 1996. 0434.

[4] Wirtz MK, Samples JR, Kramer PL, et al. Mapping a gene for adult-
onset primary open-angle glaucoma to chromosome 3q[J]. Am J Hum
Genet,1997,60(2) :296-304.

[5] Trifan OC,Traboulsi EI, Stoilova D, et al. A third locus (GLC1D) for
adult-onset primary open-angle glaucoma maps to the 8q23 region[ J].
Am J Ophthalmol ,1998 ,126 (1) : 17-28.

[6] Sarfarazi M, Child A, Stoilova D, et al. Localization of the fourth locus
(GLC1E) for adult-onset primary open-angle glaucoma to the 10pl5-
pl4 region[ J]. Am J Hum Genet,1998,62(3) : 641-652. DOI: 10.
1086/301767.

[7] Wirtz MK, Samples JR,Rust K, et al. GLC1F,a new primary open-angle
glaucoma locus, maps to 7¢35-q36 [ J ]. Arch Ophthalmol, 1999,
117(2) :237-241.

[8] Monemi S,Spaeth G, Dasilva A, et al. Identification of a novel adult-
onset primary open-angle glaucoma (POAG) gene on 5¢22.1[J]. Hum
Mol Genet,2005,14(6) :725-733.

[9] Sarfarazi M, Akarsu AN, Hossain A, et al. Assignment of a locus
(GLC3A) for primary congenital glaucoma ( Buphthalmos) to 2p21
and evidence for genetic heterogeneity [ J ]. Genomics, 1995,30 (2) :
171-177.

[10] Akarsu AN, Turacli ME, Aktan SG et al. A second locus ( GLC3B) for

primary congenital glaucoma ( Buphthalmos) maps to the 1p36 region
[J]. Hum Mol Genet,1996,5(8) : 1199-1203.

[ 11]Suriyapperuma SP,Child A, Desai T,et al. A new locus ( GLC1H) for
adult-onset primary open-angle glaucoma maps to the 2pl15-pl6 region
[J]. Arch Ophthalmol, 2007, 125 (1) : 86 - 92. DOI. 10. 1001/
archopht. 125.1. 86.

[12]Stone EM, Fingert JH, Alward WL, et al. Identification of a gene that
causes primary open angle glaucomal J]. Science, 1997,275 (5300) :
668-670.

[ 13 ] Sarfarazi M, Child A, Stoilova D, et al. Localization of the fourth locus
(GLC1E) for adult-onset primary open-angle glaucoma to the 10pl5-
pl4 region[J]. Am J Hum Genet, 1998,62(3) : 641-652. DOI; 10.
1086/301767.

[ 14]Stoilov I, Akarsu AN, Sarfarazi M. Identification of three different
truncating mutations in cytochrome P4501B1 ( CYPIB1 ) as the
principal cause of primary congenital glaucoma ( Buphthalmos) in
families linked to the GLC3 A locus on chromosome 2p21[ J]. Hum Mol
Genet,1997,6(4) :641-647.

[15]Mackay DS, Bennett TM, Shiels A. Exome sequencing identifies a
missense variant in EFEMP1 co-segregating in a family with autosomal
dominant primary open-angle glaucoma [ J/OL ]. PLoS One, 2015,
10(7) :e0132529[2017-03 -21 ]. https://www. ncbi. nlm. nih. gov/
pubmed/26162006. DOI:10. 1371/journal. pone. 0132529.

[16 ]Micheal S,NTM S, Hogewind BF et al. Identification of TP53BP2 as a
novel candidate gene for primary open angle glaucoma by whole exome
sequencing in a large multiplex family[ J]. Mol Neurobiol ,2018,55(2) :
1387-1395. DOI:10. 1007/512035-017-0403 -z.

[17]Liao RF,Zhong ZL,Ye MJ, et al. Identification of mutations in myocilin
and Beta-1, 4-galactosyltransferase 3 genes in a Chinese family with
primary open-angle glaucoma[J]. Chin Med J ( Engl) ,2016,129(23) :
2810-2815. DOI1:10.4103/0366-6999. 194641.

(ki B 181:2017-09-21 {6 [1] H 151 :2018-05-24)
(AR AL )

WA 2A B BAT M R

221002 f M T3 5 — A R PR B

AL 25 48 JE FF & A4 4

wE TR FE BA
RN T IR B 3R BT Gk M I B %

CRE ST
% %5 — P

g AEFE FRAE

WEVEE AN, Email : lisuyan1226@126. com
DOI:10.3760/c¢ma. j. issn. 2095-0160. 2018.07.011

BE,H,72,201546 H22 HINWHRW A THELTAHE
WINTHIRBIER L. WEAE AR 0.2, 7R 0. 15,5
IEBARESR &, B E AR 2014 XU J1 3429 0. 85 MR R A7 R
13 mmHg(1 mmHg=0. 133 kPa) , 2} 14 mmHg; % R IR 57 &
S 5ok A @ BRI IRA AL ( H A% Nidek 28 &) 3547 BR K 18
AH S 73 O A A% 3500 £, 2 Rk (IR 1) 5 R RIS 2 ' I 7 3

FAL(TEE Heidelberg 24w ) #E47 2¢ 56 R MK Il 8 1 5 (fundus
fluorescein angiography , FFA) , 75 5.1 | vy H K7 6 9 X0 TR A0 4 349
IR (B 2) 5 5% FH L4 A 2B PR X (48 [ Roland A F] ) 44 A%
[ I W0 5 5 % Ha {3 ( photo visual evoked potential, PVEP) , # /7%
WU 1075 A% A6 A5 P10O 38 4i 0 R I, Vs 6] (L ) B8 38 3R, XUHIR 157
5 HE KL AT P100 I 4% i 7™ T M AR, 18 i (8 R (1B 3) 5 ML ET 3
(#i+ Haag-Streit AG 23 H]) ) K 25 75 A7 BRI BT 75 i T A0 7 ke

W, 5 A BUE SR I TS P SORLET , ZE MR e O i 280 5%

By SR PUE RONGE R O B R LB s, 5 A LR SO (l’§]
4); 06 AT W )2 4 I 8 1R (angio-optical coherence
tomography ,0CTA) ( 3 [{] OPTOVUE 2 &l ) 715 #L ¥ Jj5& #ft 2 £F 4
JZ (retinal nerve fiber layer, RNFL) A5 3 | fif 22 15 41 it /2 A5 3, 1
LI TE(ES) o A B iG55 U /0N BB JA) R #2808
34 R WT B My, oIk s BT B s L TE g LR 4
it 2 S5 IR, XU B B S OHOIR T R S R, T I N
W JE | A7 A o 22 BRI 114 BB 2 SF i 2 R A E TR A B
AT ISR T BN 25 (I 6) o MR B L2 A 1 i WA ol
PRAG W7 0 RO JBUHE B L2 4 A, SURR LA 22 25 40 o 45 1 BUIR 3R
55 TE 5T TP R R A8 e (B T i 3 Y . R Y W) 20 mg, H IR A
Bl (AR RIE A F]) LS mg/d, 44 & Bl J 30 mg/d,





