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Abstract

¢ AIM:. To study a large glaucoma family by screening
the disease - causing genes in order to understand the
pathogenesis mechanism of glaucoma.

e METHODS:. The diagnosis of glaucoma family was
made by ophthalmological examination; peripheral
blood was collected and the pedigree map was drawn.
The genome DNA of the patients was extracted. The
exons of MYOC, CYPiB1, OPTN, and WDR36 were
amplified by PCR and sequenced. The data were
analyzed by comparing the corresponding reference
sequence in the database. Based on the target gene
region capture technology, ophthalmic chip was used for
further analysis. We were hoping to identify disease
gene of the family or discover the new pathogenic site.

e RESULTS: Among all exons of MYOC, CYPiBi,
OPTN, and WDR36, was no mutation gene identified as
the disease causing gene, excluded most known
candidate gene mutation of glaucoma and found 5
suspicious sites by the ophthalmic chip.

e CONCLUSION: Glaucoma is a polygenic disease, the
known glaucoma-causing genes may not be involved the
pathogenesis of the glaucoma in this family. Further
studies are needed to identify the molecular basis of this
family with glaucoma.
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ophthalmic chip; sequencing

Citation: Liu XH, Yang J, Liu L, et al. Study on disease —
causing genes screening of a pedigree with glaucoma. Guoji Yanke

Zazhi(Int Eye Sci) 2015;15(8) :1375-1377

WE

BE . hT T IR T REBOR SR, AT — 7GR
KRR ZRBURFEH AT T iAo,

Tk RAE S RN 2 R B B R E A S R
DNA,PCR 4" H i 2K MYOC, CYP1B1,OPTN, WDR36
AT IF 585 T 5 A T8 2, 5 R I T AR
S AN AT X, 38 5T H AR KR 3R AR 1 IR R
FER A S B X R R REATEAT T F 5007, A B RE 4
AR Z WU 36 PR 8 % BT (R B0 13 45

HR. N E K R I W E O R & % W MYoc,
CYP1B1,WDR36 ,OPTN il /3> 43 #7 K H b5 X 3804l 3K £ R
() IR PR s 40 BT, O 22 58 3 9 HAAh A8 3 JTE
B B UE , HERR T O A IR R N R AR AUk B
T SAZBHENLE,

F18 . OGIRE 2 A st L i , & R EUR 2RI A e
i A T OCHR  HEWN AT BE A AE B 2L IR AT H AT A HE Y
FOLMRBEOR I, AR IR K R BRI A Re gk — 20
o,

FEIE L EOLIR R R SR RAR IR 5 Ty
DOI:10.3980/j. issn. 1672-5123.2015.8. 17

SR XIRLT b0, XUBE, 4. — 3 IR R 5 2 10 30 58 [ 07
BAFSE. FEFRIRRL 4R 2015;15(8) :1375-1377

03lF

T G HR S — 2l 0 4 5 400 o 2 R H 3 %, DA 45
FGE T RE AR , 22 B0 A A0 25 1101 563 P 225 4 0 00 ST B3t
EHEMAT YA FESERK" , i WHO # A& fh
71,2010 4E 2R OEHR & I 2™ 1R, 21 2020 4F 4Bk
AHEIREE 8000 J1P, FHOCIR KR EA — st
WA N T EIRAE A AL S . B, 2 LA
TOGIREOR LA A 1R 2 75 6 IR R 20w TR R B
R, e B B SR T YEIR K R it A 2 ot , 43
B AR L — WARLRAEYEE IR K R W SN 4, %

1375



EfRIERIEE 205F88 FsE FsH

http://ies. ijo. cn

B35 :029-82245172 82210956 B8 3{=F5:1J0. 2000@ 163. com
£1 RRBHWEHRBE
M7 AR (mmHg) 5 IRJE(C/D)
JiH e A
= M AR (R = p= e = = = = =
I3 H 76 0.3 0.3 17 17 I H 1.0 1.0
7 H 47 0.6 0.6 17 15 Vit FF 1.0 1.0
1o @ 46 0.06 0.12 25 25 ix FF 0.5 0.4
11 5 45 0.8 0.6 34.4 31.6 JF JF 1.0 0.9
16 i 38 0.8 0.8 37.0 36.0 is r 0.8 0.7
m3 @ 21 0.1 0.2 27 28 ix JF 0.35 0.3
FEAAERM T HA T AT CIR A RAE, a0 IR 5 B .
FATFR T OCHR A S E I 2 . R R TCH TR I 0 0 079
JRRAE, AT HERR HAD N 2= B B OGIR , g eI 7E e R 1z 3]+ 2k
ST OGHR B9 A ML AR 91 R T 5E K12 W AR [N 1 23 45 6 708 910 11 12 1314 15|16 1718
BIT . I e e O o e f e A
1 W& fpE o 0o 0 o0 00 0O O
1130 ARTRENERE-NEFTOCRKKR,3 Poord e e e e
fRIE33 A, Hd i 6 0, B4 3 i, iZAFS Mg R B BRMRRAER, FAARARLEE, TORBIEE,

Be 2 o KR F AR P26 K =F 3L 5 5 (The Declaration of
Helsinki of the World Medical Association) . JF& BT F
XN R R B A B2 5y S e R A7 1A SR 4 K T i A%
T

1.2 7k

1.21 REMREMEE SFIEERBEMT IR R
LR A AR RBT A A T R, LT W s A R
OCT %, RAETHBEHRAGIRET & W TR 5
A5 H A2 R AR A I R R, IR R
SEBRIT B Fa R A SR AT RS AT, B A R R
THARE LR, R I5, RAESNE L, 5% 5 & F -80%C {4
fFo A BRI N DR #0285 28 A R A5, S R AR A A
NGBS ZE e WIEAT R DT, R BRI 2, B Hs e
AR O I Bk RS O, 9 IR 18] A IR T IR 4
R REIE (K1),

1.2.28 e MEREZA DNA % Qiagen 2wk Fl &
( Qiamp Blood DNA mini Kit) , #5 BR$E S 2 A6 D% 14 4 i
N4 DNA, CBE i B35 5 19 200l BLEEINL B T4
il FHA 500 & b B 2% b T 24 O TR RE AR, IR ad QTAamp
MinElute .04, DNA 254 %] QlAamp EEACHE I, FH¥E
Y% PR YE QlAamp MinElute 2500 | F2 444 5, 7K vk
MAS2] DNA, 38 1 5 5 43 %50 1% B0 16 0 458 M ri ok G
DNA ()58 84k

1.2.3EEERSI YT RBREHmERMENMN EEN
BEE SRR A AR 7 51 SCHk/PRIMERS #31, 7F
i E P MYOC, CYP1BI, WDR36, OPTN It 3 #h i 1~ X 3,
HIEJE BT AH L B 2R A Bl 5% N (PCR) 5149 (AR KA
AL . PCR VAR R FIARUNT . 78 0. 2mL #BE PCR 45
JA 2 xTaq Master Mix 15pL, 10pmol/L [ F i 51 ¥ %%
0. 8uL, # A2 DNA 1. 4pL, fil ddH,0 fifi & 2 W & & K
30pL, PCR B R AR E K :94°C TAE P 2min, SR 5 94°C 7%
£ 10s,55°C ~60°C 1B k 30s,72°C ZEAH 1min, #E4T 35 PF
5 72°C 1A Smin, PCR 371G 77 M) 28 58 i 48 A 46 i
1R ZGEMEE DNA HL KA, BEAH S o #7485 S (B 46 254 K
INEBH I E)

1.2.4 DNA F3I4#FMBE  PCR =W ai b i 3 E 17
FEorHT, T L R &R v BB ) R B h IEH AN DNA 7
G, FAREEARNL

1376

B3

M3 EmRIM A AR;B. LM,

1.2.5 EEKE S 75 AT B HR 5 5k 3% PRSI & &
MBRAL 5, AT NAHZ R ZR S UE = AR R FH B PR X
AR AR AR P IR BRI e it A A 70T i R T
£3 45 ADAMTSIO, BESTI, FBN1, FOXC1, LOXL1, OPA1,
PAX6,PITX2, VSX1 3t 9 A5 SRR A 56 1) 2o 3k A e H
il AR 3 A

2HER

2.1 RiEE KR RIA NGRS H R RIEE, #EIZK R
R YR R OLIR R R

2.2 IGIRER HATIA 6 HlE LR EE  RIEMATH
I RAFAE YR A IR A M S IR I (6 1,81 2,3) , H:
W13 5 117 B PR R BT s IR AR S el , &4~
SR I AL XA AN () R st

23 MBEERABELER AR A MYOC, CYPIBI,
WDR36, OPTN & [A 1 47 58 A8 A6, 308 2 50905 J3E K SCik A
| K B AR, B AT S & 5 %5 A e i %
AF . ANAE CYPIB1 JEZEL S 4~ SNP(E 4)
2A4BERABRER b HES T4 ADAMTSI0,BESTI,



Int Eye Sci, Vol.15, No.8, Aug. 2015 http . //ies. ijo. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

A:%:_ﬂ 77777 s ":"] | B

j \l i f

NI oyl |

‘ H\ | ’ﬁ | 1|| "\ |

AU+ U

AT A i
U |“ ' I ‘\ ) ‘|H \\I‘ ‘l‘ |}

Lol ! - {k l ! Al ‘ ‘« ‘—llr Vi

D c ] G CCCAC G |

) (
it |\

\ll‘
i il

il

4{
-J || rl | f \ -J f-u l

l W

f

1
I(
1.1

E4 CYPIB1 KI5 4 SNP W U l§|( au:’-?‘a“T’Q‘éE{_L'E)

'\ ( fl ?' | 'r||

q"|
.\ "“'I ;|| f’\” (

i
(|

Al
i ldalel }\

A NS A

A lfWFﬁﬁLbTmu,B 2f%ﬁ?£ C>G 244 (R48G) ;C.2 &

INETF G>T 784 (A119S) 5D.3 BHMEF G>C 28 A (V432L) ;E.3 B4MEF T>C 244 (D449D)

FBN1,FOXC1,LOXL1,OPAl,PAX6,PITX2,VSX1 £ 9 4~ 53
;‘éﬁE?ﬁ %Eﬁi&fﬁ%l&ﬁ%ﬁﬁﬁ%l ,J_ZK?\ TN
ARG P S0 0E  HERR T EVHIARZ B T GRS R 28738 | Rk
KB R ZALN e, BRI R ﬁﬁ*ﬂ?ﬁﬁﬂi o
31tit

J & T A 25 5 G B 2 — L Wl AR 50 R e 2 T M
3 [ I A AL D BB A , R LA T 3 S0 R
HRIFHUE A58 T R SR IR T AR T, 5 A
tz“%z FERLH, 5 /K AN 32 B F /N2 —Schlemm 45 R4t
ARG AT FE TN /N TR I J S 2T A R S P 21 4 AR e D iz 4l
H@ﬂﬁ%@iiE,/J\‘%%%WE,Mﬁﬁﬁéﬁlﬂ%%ﬁﬁﬂ&%ﬁo
VW R, B LR & A — et ek, By 23 A
AL A B2 WA f”%ﬁﬂﬁ*&jﬁﬂﬁﬁ'ﬁﬁ@ Hur, &
38 1Y 7O IR B 5L I FE MYOoC, CYPIBL, OPTN,
WDR36 2577 | {HX 26 5L K I AN RE 58 28 35 0 A 1356
AR A A2 78 B R 5 3 S TR A 6 1 OB R | H B0
MUK i AN e T 2E . BT LA, 8 AR 7R A Hofth i R W &
B, 5 ECHR B AL PR R A S F A s A, T
IR B LT EIR R R AT AL Ao M b B
A FE VA — AR AL M A AL OBIR R R R4, K
ZEA I AR IR R ERAE , JCH B 5w AR, v] LLFHER:
oA PR 2R 3 S GRS B R R R T A R R
YERR K , 2500 B R, SEi2 i A IR W8 B F %31 0. 06, 42
MR 0. 12, AR s 25mmHg , 55 f FFl, AR L R (BT 2) , #41
Bt A7 BH 8 AR | 5% AR v Al 5 At R AT LY Y A TR
SEHRAARAE | A 75 BB BRI vh i 2 T X R R P r A i
%‘E’J MYOC,CYP1B1,0PTN, WDR36 & [ | Jf 7 % #0 B0
RAE iﬁ%ﬁ%%ﬂﬁkﬁ 'ﬁﬁ%%li‘ﬁé SRJG , AT
#%XTﬁ%‘{%E’H‘Eﬁ%KﬁH H A DX 3 R B A 1 IR B
RLE il 0 v R AT 40 B, 200 B 3 55 T 6436 ADAMTSI0,
BESTI, FBN1, FOXC1, LOXLI, OPA1, PAX6, PITX2, VSX1
3t 9 N5 EHIRA S B0 R K H AR SRR ok &
PRA S RAS AR B T —SE ] BE A7 5, XX BEm] BEA 3%
ITEAT T HBFE , 5 R & v o 2B 3 B E 7 B b,
KBV 2 AR FE IR IR 4% R A WA DI E0R IR % &

AW (EAFFRATHE IR A BT, BATHED , Bop 3k I b
BE LA BT BEPE A (HFATHEBLA RBFFE b i R BRI &
BUBTEED , BT LA, AR LU BE— 20 BRI ST AT DR 2k 22 R
A F TR AT RES T OCHRAH AT B0 HE R 058 AL
il , EARD FE 77 G HR A B0 1k R

[, 42k 4% S 2 A OCIR B E B 2 OLIR K
T CHRARSC R I PR > Tt (L # B IR % . BB N
FHE N RIBISE R, 73T S BEROR H B A S5 A TS,
B T G HR B0 Rk PR ARG A5 21 5 AL SR S PR RE S N
Feor 8 H CHIRAEURALE] , I RE R A9 5L 2 1B FG
Jr e b
S 3k
1 Quigley HA. Number of people with glaucoma worldwide. Br J
Ophthalmol 1996 ;80(5) :389-393
2 Quigley HA, Broman AT. The number of people with glaucoma
worldwide in 2010 and 2020. Br J Ophihalmol 2006;90(3) :262-267
3 Liang YB, Friedman DS, Zhou Q,et al. Prevalence of primary open
angle glaucoma in a rural adult Chinese. Invest Ophthalmol Vis Sci 2011 ;
52(11) .8250-8257
4 SRR BRI FTILL, A LIRSy AL A . AR
PREEZR 5 (B T/ 2011;5(5) : 1-14
5 lefors B, Négrel AD. The global impact of glaucoma. Bull World
Health Organ 1994;72(3) :323-326
6 Allingham RR, Liu Y, Rhee DJ. The genetics of primary open—angle
glaucoma: a review. Exp Eye Res 2009 ;88 (4) .837-844
7 Audo 1, Bujakowska KM, Leveillard T, et al. Development and
application of a next—generation—sequencing ( NGS) approach to detect
known and novel gene defects underlying retinal diseases. Orphanet J
Rare Dis 2012;7(2) . 196-206
8 Schadt EE, Turner S, Kasarskis A. A window into third — generation
sequencing. Hum Mol Genet 2010;19(20) ;. R227-240
9 Rehm HL. Disease —targeted sequencing: a cornerstone in the clinic.
Nat Rev Genet 2013 ;14(4) :295-300
10 Chen X, Zhao K, Sheng X, et al. Targeted sequencing of 179 genes
associated with hereditary retinal dystrophies and 10 candidate genes
identifies novel and known mutations in patients with various retinal
diseases. Invest Ophithalmol Vis Sct 2013 ;54(3) :2186-2197
11 Daiger SP, Sullivan LS, Bowne SJ. Genes and mutations causing
retinitis pigmentosa. Clin Genet 2013;84(2) :132-141

1377



