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Abstract

e Glaucoma, currently the world’ s first irreversible
blindness, is a complex multifactorial disease with a
genetic predisposition, and pathologically elevated

intraocular pressure is its risk factor. The pathogenesis of
glaucoma is not fully understood, and most existing
studies are based on animal models, with mice as the
main research object, and the pathological damage
process of reconstructed through
experimental induction means or transgenic manipulation
to further investigate the relevant pathogenesis and
pathological changes. The technique of experimentally
induced construction of glaucoma mouse models has
been studied by many scholars and is gradually becoming
mature. And as research in molecular biology and
genetics has advanced, more and more studies have
focused on the disease genes associated with glaucoma,
and transgenic mouse models have become a hot topic in
recent years. In contrast to experimental manipulation to
control a single factor, gene editing is better able to
simulate the complex process of disease pathogenesis.
This paper focuses on providing a more complete
direction and strategy for model selection in the future
research by describing the progress of research on
relevant transgenic mouse model of glaucoma.

o KEYWORDS.: transgenic;
pressure; animal models; retinal ganglion cell

glaucoma is

glaucoma; intraocular

Citation:; Liu KL, Xu WJ, Hu P, et al. Research progress on
genetic model of mouse with glaucoma. Guoji Yanke Zazhi( Int Eye

Sei) 2023;23(6) :933-937

03ls

FOCHRAE S — M R AT PR , WU I Aot 2275 24 i
(retinal ganglion cells, RGC) ROPET: SEGEATME AT P
M A0 R EEM R K (intraocular pressure , IOP) AR
HOCIR M EZ R R, C & kI 57 CHR & AH i
PRI 2R A 465 v FR H I 97 0l 2 | S B I8 o 22 1 % B S
F R0 Optineun’n\Myocilin:” & RRARIR IE & H AT iR
RITHE AL 29RO LR IR RS, T OCIR 3
AR fy N7 E A RIF 5 s A AL i R 24 4 i T 1) R R
T-Be, SR, FHOGIR By 52 A2 P15 50— B S R A fE
Ko BT OGRS BT A 7 T AR S 2 Rl IR
BEAYSE 3 1 s P 1Y AN 6] 5 T . A 1 sl A A ]
VIE R S5 57 A 0 n] DUl b e SR AR . SC iR
YR R 20 ) B R 22 ok i B BEL 2 | LA 1 55 T Bk
L, AT TR PR 0 55 T B Y i IR R Sh AL B
AR ARAT Bl Bl ) 5 AR B DG /) B AR B A
PRGH A AT H B Ry 2l 5 B B ARV S8 6 42, AR SCXT IR
WANE IR/ N B IR AL HEAT255R (R 1) |, N IRSEAE T ik
PEFE BRI AR M — ) BRI AR

933



EfRRRNZE 2023F 68 F£23% F6H
815 :029- 82245172 85205906

http://ies.ijo.cn
B85 {57%§.1J0.2000@ 163.com

x1 FARRDRERKE

By A TS TSR] S H AR Ak, RERIPEAfY
FHfEsiRE C57BL/6 MR H AT FEIA Y437H K500 T0P Jh % 2mmHg, RGC & {i i MR T 92 36 i) A 3h 4y 1) 35
2K 20% AR
TR BRAR AN 1 3
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1.1.1 MYOC /NERARE 5K 4 T 1 8 3 YR ( primary
open angle glaucoma,POAG) 2T EIRA# WL L2 — %
I B 2 & BM oG 3k N B ok B R 3 N R
Myocilin Z& K (MYOC) , MYOC # I AE/NGE W] ( trabecular
meshwork , TM ) HH R B2 | S CRF S 14 PN 5 I 07 984, Be X T g
S T™ 40 B -, 7 /K it H 3 % 245 4 ek A% N BR 1 T
Y BIE T IR, MYOC JEH P E 2RI T 70 Z RN
) (4 B IR AR 56 28 A48, F 300 3 ok 40 7 21 B ROK Y437H
BEARGIN MYOC JE R A4 2 T #0356 HR /N BRUSE A it
BRI SRIE 5 75 6 R B A R s B AR Ak IR R T = 2
2mmHg, RGC %5 20% ), 2011 4F, Zode %5 3o i ik
A Y437TH RASH) MYOC F R A i 5 5 /N e 3 A
WA R T TH 78 29 3mmHg, 3 ~5 A &0 RGC k4 18%,
12~14 J 4 RGC FRK ) 30% , ik J8 55 56 K/ U — &R
S F LA AR i T+ %5  RGC BET- Al 2 28 M 45 5 Y437H -
MYOC 7452 POAG B MR IAEF HMLL, a8l
BLU B M AR, #57 N A8 MYOC 56 4 #2756 IR
INBUBE R B T Joe ZEDT B MYOCT S I L /)N
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5 A AN A L IR T v o e, S LI B RGC 25
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N450Y 28748 Al DL 5 P9 0 I N 33, 380 I s AL il O 5 3
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N 5 H S HR R 6 T, 9 H #8 T i B 34 %) 6mmHg,
RGC HHRIE /> T 24.06% +6.02% , H.AF HL I 5 o 47 7 i Jie
AN MR Sh R 2 S E
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520 TM 40 it 7b 3£ 5T ( extracellular matrix, ECM ) f & A,
POAG J57K 1 T™M Hh TGFR2 3k 14 Jin 234 i ECM /93T
L TGRB2 5 M0 38 K JIL3h 2K 11 99 2 AT B>, 58005 K i
R AZ B T R IR R 3G n, deAh, TOFR2 — & & B 15
LTV DS A R - 1 3k, DT I 5 R 4 R R
FIE ( MMPs) 1% 4k, 5200 TM B2 25, S 200wl 2 48 137
TGFB2 755115 R JE ( ocular hypertension, OHT ) & il B 42
YT 2R BT AREREREN/NG R,
I3 B AR W T s A R v 2 S R d A S T
1 FEF IR OGIRAH SCIE A, JLANAS R A 2 2k A 2 4
el TM A AE BRI 7 RS0 B B | A D0 55 08 s
R Shepard %577 UARIE M AdS 5 SN T™M IF:
I FRIR AT A TGFR2, Z5 AIE B AdS A 3119 TGFB2
I FIRATIE T OHT, HFEALH K T aE, Bk AdS B
ARSI SRR, & —FE & T TM 5% 5 1906 2 40k,
HE T M s 75 09 g g B b R I & o s B R
JiE R T R — [ B, Peng A5 22l 12 9 7
ARk TGFR2 HE /N EL OHT KA (H AR 7] 518 05k 75175
T TGFR2 THE RIT-HELAT I AL OHT, i ¥ 5 (2.5 %) B
43/ OHT (5 F 3mmHg, X F1295 815 T OHT JEH A
AU FHAT R i — 2D ST

1.2 FIREE R R/NRER

1.2.1 Sh3pxd2b™° /INFRAER!  Sh3pxd2b™ /N FRAR B 2
Sh3pxd2b JEH 2355 [HL 4 , Sh3pxd2b Zmtt—Fh ik E 1,
ARSI TS G f B AR RN R . 2009 4F, Mao 451 i it
43 HT Sh3pxd2b (12wt 8 (% sh ¥ 1IE & & & I EZAEH,
HEM nee 2275 5 F IR 1Y & B A &, Sh3pxd2b™ €45 /)N
FREBLH IR AT &2 & A K, 3 5 ™ 5 A 0 A58 A AR 28 3
ARG AT e s B ZE By KUt 5 30IR e 2 7, Bl s
o3 R A R 2 2= 4, R IR R T R RGC
F IR 27 M S OGIR AR R B Hm AR LA
TF* Frank—Ter Haar %5 1E s —Fh T Sh3pxd2b AR5
) H G R R N DS80S B R gk R P e R M R
TENR B LA™ . Sh3pxd2b™ 5878 /N FL 5 ) 53 A=
F) AR SR BRZEL 1) 2l R DR/ IN BRUAH B, R T o B A 1
BB 0T RS D5 MK IEH, Sh3pxd2b™ 5848
INEUTE 3~4 F I i 90 S IR (30.8 £12.5mmHg ) £
JECTRE S RN TS 34 K, OF L BEA T RGC &% LSk 1M1
B RN 2 0 At 25, X R i 2 R A 7 e £ i A BB 45 % B
HRBOR A2 15% 7, BHIET Sh3pxd2b™ /)N BUR AL (1Y
WFFE AR R A0 AT B 55 46 - Sh3pxd2b™ /)N FRAE S 7
R AR Y (4 P 3 22— 2 BT S 30 s [ R Bl 4 i 5 AR (L
SEATRAFAE A — ST ZE AL ()&, (1) AR R A Sl T
AR AT RETC I 58 4 I M T G HR A4 B A s BEAR AL | IR hy— 2L 75
JEHR B LU 5 22 SR R RF 2 T A G5 (2) A/ B
G I AR RER RN A BN T RSP A HIR SRS A 2
A TEA I B IR A MERE ; (3) RBESE 2 TE A Sh3pxd2b™ /)y
L8 3L IR 2 P T SR DR AR 11T ) ™ A, MR 2 4k
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1.2.2 Prss56 /NRAER!  Prss56 S — Flt 2 i g 2 11 il Af
27 IR E I RE AR IR W IR ER AR KW B RS
Prss56 {14, 730 22 2 8 25 1 g, Prss56 7E HRF B9 /N1

JEICE T P RERZEMEMN . PrssS6 S5 UL I - £
RS K 1 B A R, AR Ak T BEAR 1 3 IR R R 7 G R 1) A
B R 2%, Prss56 THRE T 26 nT 2055 f1 2 48, 34 i s HR K 5
JBAE . Labelle—Dumais 2557 % 1t & B Prss56 2528 /8RR
SRVEA H B g R S 24 MR R 556 B 4T (Prss567 /N
B T+ (20.92mmHg vs 17.79mmHg) , Prss56 5 E /MR
BRA O, B /NIR BROE: — il kR A FLRRAE 2 AR B
AR /IMEEE R T, DL KR T R A K 2 S 2R B o ot
X B E AR R 2 5 & AR BOR S L, 45 4k & M A
R SGHR | [ % 2 k2 BECRLTR L 1 PR B AR A ) At
PrssS56 275 /N il 32 B2 3% W0 R Al 4 21 L s A 45 400 S 0,
I HR A T, HE B30 0 P 760 5 O R % 95 PR ARk, Nair
T IC A EE T — R B9/ B ACG 3[R h 4 R R
T Prss56 F /N I AF ST, 28 P FE IR BR &
B S H AR DI BRCAR 6 T4 & 1 T G HR A8 BT 5% AR
X
2 EERIEMSR/NREER
2.1 OPTN /NRAER! 2002 4k BT — A5t G M 1E W
IR % & IR (normal tension glaucoma, NTG ) 75 3 ) %k
,H-L) Optineurin( OPTN) 5 44, OPTN £ 5 ZFh 41 i i
T UME S5 S BE0IS AN WS SRR A JE B 2
A5 5 POAG A7 5%, E&4RE T 5 % JEIR A &/ JLF OPTN
FEPAE L ZAE N ESOK  H26D  H486R | E322K % | Al £
RGC FET-"*", ESOK 2875 5K itk NTG H5&, ESOK 2745
g S RGC AT M I FHOGIR™ . HRTE
ZRYHEH 38 ESOK-OPTN AYAL LR /N, 5 B A /N R
AL, ESOK 28 4% /N BRI 55 45 8 (203.0 = 5. 143um s
180.0+6.141wm ) , RGC 2 2K I K Jox 41 Jfd 3 A=, 3% 30 i
POAG (R BRAS AL ) | HHR T FIRT 3 45 48 7 1 Gt 3% 22
5,5 NTG Mif R E I —5 Xl i 2 W] ESOK-OPTN
IR /N BUAT LU NTG A% &L, Minegishi 25 ] F
CRISPR-Cas9 /1 3 [ 3 A 4 di i B AR &2 57 T ES0K-OPTN
BEELD/IN BB DR D BS0K 6 5L DX /s UK 2 R Sk BIF 5T
NTG FIFF K657 254 B R /N BB A
2.2 TBK1 /MNRAEAE  TBK1 R EZEW LM E NTG H
Jelemel AR TBK JE R 2828 S8 NTG (19 HARHLH] 4 A
HHE L H TBK1 i EMA S OPTN S EHS 5 TH
] B4 26 3 2, G 1 W, TBKCL 4 &% 390388 58 9 55 00 ) s 4
Ji A s S AL B0 AT TS, X R 4E T TBK1 5 RGC FE
T-Z A FECR Y . Fingert 206 A TBK1 Z£ K #5 11
A FNRIEF A, #7553 TBK /N R, # 2 A
NBYNTG #i EBP] TBK1 /NEZE 5 J8#8 3.7 .12 18 H
4 st S AT HIR TG e T e (AT T G HR A 3 B R ——
RGC #7224 F TBKI MR (AR A 14
TBK1 #3:K) 7E 18 A i H} RGC £2k 13% , 44 TBK1 /)
FUHY RGC LA F TBK1 /NP 7.6% , LT A= /N R
20% ,iESE TBK1 PR ik 3@ 38 A6 2875 16 R A i o 1
LA TBKI /D R AIF B A OPTN /N R R F LR
KAL) A RO RS, X 5% 3 B OPTN /)N FRLRN % 3% (A
TBK1 /N EUIBEFE 221, 35 R 2obi A i) | W vl B 7E 5 G HR
R EEMEH, gk 51 & T H ESL R S8 RGC fi 475 Fi
T OGHR A HLTR BT L
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