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[(HE] #FFE  Myocilin B MK IRITE R R MEIT M AT LI (POAG) M F 2R FHLH , GRPTS figd
BRI B 0 B BN R ST, LAGR R RO S T N R A A T RE Y IE WIS B (0 A R A LG
F N HAE POAG Zi H mAE RIOLHII R B . B8 RSN 5R 1 POAG & /NN N GRPT8 &5
Myolicin £ H I ILE MRk ik 7o T AR PRI POAC B 1 /N G2 R L 2L, R JH 4L AR5 57 0 20 o A B
Fr/NGEAN L, SR P G B A 2 e €00 325 A6 I 05 5% 116 A0 T v A A A TR 1 ) 3 T8, O HOOR 25 2 A 5 gt T A1 A R B
FRE/N TR0 AT LU K AR A1 B 57 A /N SR A0 N 23 D A R 2K (Tm ) 4 5 AU (STS) 2 IE X B4, 20 1)
TERFFW P A G A 1 wmol/L Tm 0. 1 wmol/L STS HI & 25 1) i) 15 57 W15 57 AN L 24 h, SR 4 58 9 1 A6
HAFROAMIEH GRPT8 5 Myocilin HH IR B HR  HIRM AN 2 2w 2 808 N
FE AT UL 240 AL 200 THO A S A B , 0 I A A 5 e, AT DL R PR B A W TR . POAG SR /N B2 46 i
B3 ~TNERRY, M EHIEEA (LN) 45 % EA (FN) 206 B L H (NSE) fik e & A
(Vimentin) ¥ 5 fPE 0K . B8 9€ 6 Y (0 45 5 W, Tm 41 STS 4 M1 1F & %t I8 41 40 i 19 40 i B b 34 ] AL
GRP78 Fl Myocilin FHYEZR I, 73 5l g £ (0 M 4 (5O, TE 5 X AL v Ak P/ 5 20 B 1) J] 30 %8 7] WL GRP78 Al
Myocilin [ 7858 4 3L 3235, POAG SR I/ 22 40 il JH] 11 % GRP78 Fll Myocilin 5% 58 4x 33235 ; Tm 411 STS 41+ R
) A PR /N0 B GRPT8 F1 Myocilin 2 52 5% 42 3 58 3k, Tm 20 vb AN [7) Ok 570N 52 200 g X2 o B 4 0 A% %) H
GRP78 HEHRAEMAR . Hit POAG RI/NRANM + GRPT8 H H 5 Myocilin # HIL3R K, 278 — 4 7E POAG
B R F9E S 2o B P n] REAFTEAH ELAE T . GRP78 Al R {471 /N R 20 8052 A BT I 17 0 A2 175 S O A ML 2
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[ Abstract] Background Misfolding of Myocilin protein plays an important role in the pathogenesis of
primary open angle glaucoma (POAG). GRP78 can transfer the misfolded proteins out endocytoplasmic reticulum and
keep the protein synthesis function of endoplasmic reticulum. However the relationship between GRP78 and Myocilin
in the pathogenesis of POAG has not been elucidated.  Objective This study was to investigate and analyze the co-
expressions of GRP78 and Myolicin in trabecular meshwork cells (TMCs) of POAG. Methods The trabecular
meshwork tissues were obtained during the surgery of POAG and healthy donor for the isolated and in vitro culture of
TMCs,and the morphology of the cells was compared between POAG-derived TMCs and donor-derived TMCs. The
expression of specific factors for TMCs were detected by immunochemistry. The cells were divided into normal control
group , tunicamycin ( Tm) -treated group and staurosporine ( STS) -treated group, and the cells were cultured by regular
medium,the 1 pmol/L Tm medium or 0.1 pmol/L STS medium for 24 hours respectively. The co-expression of
GRP78 and Myocilin in the cells were detected using immunofluorescence assay. This study was approved by Ethics
Committee of Xi‘an No. 4 Hospital, and written informed consent was obtained from each patient before surgery.

Results  Primarily cultured cells showed the flat star-like and irregular appearance with 3-5 processes,round nuclei,
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abundant cytoplasm and black engulf particles. The 3-7 generations of POAG-derived cells grew well, showing positive
expressions of laminin (LN) ,fibronectin ( FN) ,neuronal specific enolase (NSE) and Vimentin. Immunofluorescence
assay showed positive expressions of GRP78 and Myocilin in the cells of the Tm group,STS group and normal control
group , with the reddish and green fluorescence separately. Incomplete co-expression of GRP78 and Myocilin was seen
in donor-derived TMCs,and complete co-expression of GRP78 and Myocilin was found in the POAG-derived TMCs in
the normal control group. Complete co-expression of GRP78 and Myocilin was exhibited in both donor- and POAG-
derived TMCs in the Tm group and STS group. In addition, accumulation of GRP78 protein around nucleus was seen in
both donor- and POAG-derived TMCs in the Tm group. Conclusions GRP78 and Myocilin proteins are completely
co-expressed in POAG-derived TMCs, inferring that GRP78 and Myocilin play an interaction role in the pathogenesis
and development of POAG. GRP78 may play a cytoprotective role against the apoptosis of TMCs caused by
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endoplasmic reticulum stress.
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T OGHR g AN ] 39 BOE MR, v 5t P T A 2
FH JEHR (primary open angle glaucoma,POAG) J& ¥ L3S
MZ—. HAET,POAG By AR AL i A+ B, ¢
T POAG A L B BT 5 22 9 I ik DR 5 228 o7 i 9 A
I 2t 8 A A DRI B S EOR /D TR A T RE S R DL K
SRR T BEREAG A SR /N R YL TR
RAE Myocilin 8 1A REFE 7%, 16 N 5 ) b HERR B T
PERK( PKR-like ER kinase) M. GRP78 & & ¥y # Bt H
KW CHOP JH R0k, X FEUNEA M. [H
BT 5 A B, 98 48 L Myocilin 2 1 AR I TE 247 12
RN St B = O S I U ARRa o U G G T
GRP78 ik LM, S E/N R4 M D Be =, B B & E
P27 SEAERBEST A A0 2 A GRPT8 55
ARIBFFA L GRPT8 1Y 5N n] il Jet A i — of o 22 1 s
MEHL , S AL X 20 A PR L, DT 3 7 45 Fift A
PR 2R T 40 Mo 1 A2 7 8. GRP78 BEX 5 iR T &
R BT A% 20 P 5T R0 A1, DLDR R R ECIRAS T P J5
S R RE Y IE s B, (H T R O AR e
1E POAG 2 b B/ T AL TS oK Fel 1 o Ay it — 25 W g
GRP78 TE 40 g N 1Y 43 A1 2 He 5 Myocilin £ (93L& 7
0L, AHTFE 58 3 R b 8 37 1 3 AR I & POAG (4%
KR /N SR AR L, 23 5310 IO P9 J5 IR 7 S 5 R K R R
(tunicamycin, Tm ) M ¥ = ¥ 7 7 + 5° 1
(‘staurosporine , STS ) £ Sy A Jit 9 B 80400 98 PR 2, L ¢ 44
JfgH GRP78 # 5 Myocilin # H 1E /) 3240 i 4 /9 3%
K5I A

1 HESHE
L1 B

111 A/NEERAZ IEE /N3 2H 4L 75 <2 1
MR 3R A5, BUR F A6 TS 48 h DLpN TG AT ] AR BL 3
@R IR BR s POAG R H /N LM T2 %%
I R 24T 2 A UM R IR TR K POAG IR, A
WFFEE AR A5 7 22 17 55 DU I B 48 31 2% 03 25 Wt (AR
5.2016-182) ,

112 FE0 s B AgfEEEEN
(fibronectin, FN) — %1 . Bl ¥T A )2 &4 % & [ ( laminin,
LN) —$i AL A PIE & H (Vimentin) — 5T BT A
2 505 5 VE 4 B 4L B ( neuronal specific enolase , NSE )
— Pt (R IB 22\ ) 5 I E 4T A GRP78 — 41 A dit A
Myocilin {4 Cy3 pric i bt 1l 3 TgG — 4 \FITC #5
LAY I BT S 1eG — Bt (36 [ Santa Cruz 23 A ) 5
DMEM/F12 8555 4k (3E [ Gibeo 24 ] ) 5 JIf 4 ML (#T
MY ZEEF N A —F K ( dimethylsulfoxide,
DMSO) \Tm  STS ( 3¢ [ Sigma 2% A ) 5 36 % 5 1% &
(% K Fermentas 2y @) ) ;100 bp DNA ladder PCR ).
PR (R & F AW TARARA W) ; Western blot 46l
850 & (G [ Cell Signaling 22 ®]) o 4 i 55 7RI L 45 5%
M 35 FEIL(Z£ [F Corning Costar 23 ] ) ;5 7K S Bk B¢ H ¥k
AC AL PR (LN — 2] .

1.2 7

1.2.1 /NRAAMER 7B SRR R AR RS A
PRIR R T JC 1 BR 45 T F D-Hanks & ok 35, B £ L
NG5 4 ~5 mm Kb LA B 5T 3598 5 7 I, IR Ay B
HA, T HXTFA BT A 5T 25 B i 5 0B AR
TRZH 2L KR A5 9 A 2L T W1 T i T B SR I, A
DMEM/F12 58 & 8 3R IR I H A S, B T 37 “CE 40
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MO R4 R 2 ds IR AT 4 SUHCH S Ay PR
Schwalbe 2 5 |1 €8 I, JIE 58 22 [B) 522 VR A4 €8 P IR LB AL |
e B N RS, BT DMEM/F12 85 97 h I
BYA 3 ~5 mm K41 L e, G U SRR 1 81 A 24
LA, o 41 23 B BE B R B i AR WAL 4L
DMEM/F12 52 4 85 2 W #1785 5. AR KRB W
POAG B H /INE A LU # T I F 25 em® B 320K, 41
SUH LB 242 [ 5 i AR 4 41 B ) DMEM/F12 58 4>
B R, T 37 CE 20 i 85 IR AR h 85 RO e
3R/ B BT 25 em® B IR, AR B 4L 41
Py DMEM-F12 8535 W (& R FR 50 5 15% Jif 28 13
60 mg/L 7 % %K 100 mg/L §E 8 %) PR Ff o

1.2.2 SEm 4l DL POAG B8 35 JE A/ N R 4 i A Ry
WFFEXT G, 16 H N A /N 2 20 I A S %k BE ¥ 4 i 432
Pl 55 00, FE A 58 2 @l )5 38 Tm 41 STS 4]
FIEH 6 B, 20 5 A & 1 pmol/L Tm #5574
0.1 pmol/L STS FIA & b i AT a] 25 ¥ 14 15 37 &, 53 31
AL ERA M 6 h Fl 24 h

1.2.3 G5 4 804k 2 75 K I 15 5% 40 i FN LN
Vimentin 1 NSE K ¥y K5 HAHPEMS 48 h, &
H T80 B R 22 MR N S A o 2E K B o U 9%
B 4 /NGRS H AT B 2 1 T 1k
0,12 000xg 8500 S min, 3§75 [ W, 40 M 0% 37
OO AN, 40 B B A R 24 1% 107/ ml K 40 i
W T2 A 1,37 C B 30 min, RF 20 0 BE 22 [#]
JEIMAGE R, 37 CREFRAA P k2L 15 5% 24 b, 1E
J€ - 446 M TR 3 BT A o AR 4% 2 I [E e 42
15 min; PBS ¥V 3 UK, &K S5 ming i A& B4 %k 3%
AR AW, E IR TR 10 min, L H W P I 1 5 4R
Ak 1 A TG 1, PBS R PE 3 UK, BRIR S ming JiF 0 BT &= S
$0. 1% Triton X-100 50 pl,%iﬁ?ﬁp‘?ﬁﬁ 20 min, PBS &
Uk 3 U, BFK S ming 23 I INAH BT AA 50 pl,37 °C
A 1 h,PBS ¥ 3 R, &K 5 min; i i 50 pl 555 A
(REPHEA) , =il FIEE 20 min, PBS {3 3 K,
FEYR 5 min ji i 50 wl AR —Ht, =R T E 30 min,
PBS {53k 3 Uk, B UK 5 min, B A K 6 i ) DAB &
a0, e WA T I, 4 YL B ORoK v £
RIY ], HAREGY B CBEBK T, R
B R R R, ot B R U A PN
LN Vimentin F1 NSE [ 535 , 4i o )iz o 2 45 8 0 45 4L
S BEPE 2

1.2.4 g s b7 2/ I & 41 48 g b GRP78 Al
Myocilin {35 J A HUH 40 A€ f, PBS ¥ 35 3
W FENC 7 240 L 16 i 0 4 % Z2 2% WA R ] 72 20 i 15 min,

PBS {9t 3 ¥k, YK S min, 2 MY I % 0 0. 1% Triton
X-100+J51 5 730 80 1% 4= 1 H & E S0 pl, =il TR E
30 min, 5K AR N 50wl AH R —BL,37 CHEH
1 h,PBS ¥yt 3 %, K 5 min, I A 50 pl FITC Fric
9t 90,37 CHAF T HER 50 min, PBS JEYE 3 Ik,
AR 5 min, i A1 Hotchest33342 (5 wg/ml) ¥ & 5 min,
PBS ¥k 3 ¥, 8K S ming FROCHAM L& B HUE T
U =<4 5 (£ 08

2 #R

2.1 URAEE IR CHR /NG 40 0 T 25 4 A

{5 M 22 BT N SR R, 4l 2B B R R /N R
20 it p 2 2R R S NE s 5 4 T M R PR A i 1
AMEZE . BFRMIERAMIEES R, 22T EE
SABLNIE A 3 ~5 AN 40 S8 ; 40 i i 2 A R | #%
FBETE BT, P D0 2 ~ 3 A BH S A A% A s Al AR R 4 i
F& B ALK R A E SR (B 1) . POAG &
HORIE/NEAAE 3 ~7 RAIEE K R4 4k
SR, RER AN FE GRS 0.5 ~2 h WG BE, 55372 3 ~5 d
R 1R CHFIREL 5, b2 B Tl WL POAG
N o NN U o8 A B ol o U B =
S5 F Tm (STS Kb 35 , /)N 55 40 i 28 e s 20, 40 i {4 F2
45/ PEREAR, STS 415 Tm 4148 16 W &, 1 % X fif
A1 /INGE 1 T 25 TG B B AR A

) ~\.“‘ .\.. : S ‘ !
Bl &HENRBAESMNET (200, FrR =30 wm) /DR AL AC
JEAS d A I OSBRI AS RN
G F ) AR TR HE B B S ) HE B 0 B U A )= A A el
WATRER R BORL AR A/NRAHE B POAG /N4

2.2 BEFEM) POAG B /N2 40 FN LN Vimentin
1 NSE H 131k

K97y POAG fB & /N4 fe LN R K B, AT
D240 5 b AR R AR A B 8 S (BT 2A) B R
NHR/INZE A v N R 35 BH M, AT DL 40 i 18] A9 R30I B
SRORAF B 0 25 (D5 AT 3 5 P22 AR 45 44 (BT 2B)
Ke g% /NG i g vp o] B NSE Al Vimentin 35 2 BH % 3
k(K 2C,D),
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B2 k55T POAG BENRAMBEE A 4P LN Rk
P, T U0 20 A R B 8 % 5 (DAB x 200, fr R =30 pm) B4l fifl
o FN A B, AT 00 20 i I bR sl A5 IR I 45 G AR 3 B B B e £
(DAB x10, 45 R =300 pm)  C:4fJfih NSE 33k FHPE, AT UL 46 Jifg it
BEARE A E (0 (DAB x200, 55 R =30 wm) D40 i 7 Vimentin ik
BRI, AT UL 40 A 5 o 22 R AR 6 % 8 (DAB %200, 3 R =30 pum)

[

TEH AU/ A I
MYOC

TEH X B

10 pm 10 pm 10 pm
— — .

Tm 2H

10 pm 10 wm 10 pm
[ [ —

STS#H

10 pm 10 pm 10 pm
— — —

B3 FBHPAREREFENRAEM GRPT8 5 Myocilin & B RIEHLEM (/R =10 wm)

2.3 AEEPE/NZEA M GRPT8 1 Myocilin [ 3R ik
Loy Ai

a3 9% 6 K 45 R R, IE R ON N R4 K
POAG iF/NEE4H it H GRP78 Fll Myocilin 38 ik BH 4,
I 240 M S5 PN X S5 0 SR IR 21 68 5 ), Myocilin 3R
ISR Y DT R S P o S O N S NS 8¢
NG A DL GRP78 1 Myocilin 124 58 2 3L 33k
e St R VAR AN SN N VA R L v I 3 DN i A
POAG B35 /DGR M vp Ji 31 %8 AT WL GRP78 1 Myocilin
Bt E, B G Y., Tm 4181 STS 41 1E 4
KR 1 /N G2 48 JifL i GRP78 il Myocilin ¥ 52 A8 5% 42
B T R VAL (- EAN I ) o WA w1 B A R 4 ) D5
WL E POAG SRR /NE A ¥ R g iRk 2
WEL A5, [ B T 21 v AS ] f Y 1) /0N 2 ) 240 Jif 34 )
W, GRP78 25 [ 7r 241 A% J] Rl SR A (181 3)

POAG H A AR/ N4
MYOC

GRP78

10 pm 10 pm 10 pm
— — i

10 pm 10 pm o 10 pm
[ — [

10 pm
—

NHR/NGEZH M GRPT8 Al Myocilin £ BRIk , 73531 41

756 (Cy3) Fig 45 6 (FITC) ,GRP78 Hil Myocilin 34 7€ 41 il 5 N 2 35 J0 . OREIR 23 A o 1E 5 4 BE 4 v 1E % Ak V8 /N 32 400 i )& 301 %8 GRP78 Fil
Myocilin 2% 4 8 & (%7 k78 GRP78 E A% JH B34 ) ,POAG &35 K U5 /N2 41 i J& 31 %5 GRP78 il Myocilin 252 £ & S, Tm 41 Hl STS 4 th R 7] 3£
TE/NGEAN R GRP78 Fll Myocilin 52 358 4 T35 , Tm 4 /AN [ SR U5 /N2 41 L 34 B0 GRP78 R (I 7E AN M AX JH BBl AL (W LS POAG . J5 Kk 14 T ffy 7 75

JEHR s Tm : &K HE K 5 STS - 5 8

3 itig

POAG 275 JGHR F 7 WIS TY , POAG 3 AR s Tt
1o T KHE B BT B /NG R B K
T % HRF 9 1 AL, /N S R A B A S it R

7 8 R i e s B AR T T i g R OB IR LA £
PUH A E BN o /NGRS AT T R N R R
G T B2 N G A0 L, /N R A Y 45 T A
S /NG I (19 45 4 A0 D) RE , BT M s 7K PR 280
KT /NN I T B 5T B SO R POAG A bL
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FAIT FBEA ik z—"" . AWFFE PR AR
P FRiE X POAG J8 & /N B4 i A7 73 & RS 57, OF
5T B A HR 5 7 14 /0 DR 20 M A AT L AL, 85 5% 1Y 2
LA A A, IR P f 928 A 4 Ak 2 0 6] 15 3% Al i aE AT
YoE  NSE Gy BHAE UE 52 T /0N B2 4 0 2 0 ok U,
Vimentin 4% €& B PEUESE T /)N 52 48 A 0 6] 58 PR I8 . DA
AR R IR AT T IEE AR POAG (835 /N SR 4 i
PRA 35, R TG 18 TR 2485 2 340 2 8 4 234k 2 A6
5 T P4 UE S AS W 5 55 5 1) Al Dy /N B A

DAL BT O )7 T8 S 7 A 4 L 1A ) R S R A A BTN
A & A= 25 6L 41 M Ay 24 45 400 it 1 2 85 S TR Bh i B
FRAI R B ALA 0 P T R B T A N TR
0 %of R T 8 B R AT S AR 1 o R A S —
R YV AE 5 e 3 AR G 3 [, O 0k B R A
LR S P R Rk SV ey N 3 =¥ A S PN
A5 20 0 PN S 1 A AR HE 20 B Y SRR AR A R R, A
T 24545 240 JEL %) TE 5 I RE o > P JBE O o 38 R g ot R Bk
A IR RS S0 M A T 5 > P B R I 0 B A B
2 %o 50 0 e R 9 DR 2R R e 1 I e ¢ A ] S B
I

Tm N7 T IRYUAE R HAE RN TN
IR QIO R7oES S I o 5 A 187/ 5 W it 1 < 5 It K S
BAFEWITS R ER, STS J&—Fh 1215 5 40 i 5
T S R i 3 a4 1 T R Ca™ AR 8 1Y 2R
fitg, AR I C ORE S A A T AR SR R A
Tm [ STS #4 1 20 g P 57 09 L7 A Y K 200 e 9 o 4
= VRN A D E R W N O RS2 A
GRP78 #l Myocilin Z F1 /4 73 A 15 R K 16 0L o

Wang 2 BF 58 % B, 58 78 5 Myocilin 2 11 LA R
AT AL T/ 52 403 1) 200 M T DY, 9 77 A= 40 e 7
PE, BTG GRP78 Rk F i, 3B/ BE 240 Ml T e =,
FIRATRT, AT B P 5 I 07 38 2 5 0 P T AR 1Y
T OGHR ) A& b B2 5 100 AE UK PE POAG (835 Hh e 5 17
F£ Myocilin 2 [ 1) 55 2 HE FLLL S GRPT8 [y 3Rk 245167
BT FREE AU RIEE T LR POAG B35 /N
20 A OE R AN AN GRPT8 [ 323K 5 40 A 15 I
S5 R K] POAG B3 /NG Sz Tm (STS 4b 35 1) 1F
NN GRPT8 8 1 5 Myocilin 25 [ 3 5E 117,
I A A B T 5 /N R4 GRP78 25 5 Myocilin
EOSMAZES K8 POAG B E/NE 4L GRPT8 #]
fie 5 Myocilin 2 [ 77 76 AH BAE H, 2L RS B0 32 40 i
T,

GRP78 o7 T FLA% 20 Ml 1) 19 J5T I i I, 55 PR o 2
F1 70 5% ELAT B TR o AR R IR AIG Ca™ 45

P2 H R, 40 GRP78 3[R 1) %5 5% 1% Mk T 45 7
10 ~ 254, Ho A (1 3R 0k it i 35 7 w8, AT 2k < 40 i P9 3%
BEry e , Rt GRPT78 &5 3R 3k AT 5E J2 40 M A6 b R 2
T —FhE BB HLE T MO S & B, T
IR H 5 Myocilin 3£ P 28 28 45 ¢, 3 3 Myocilin 2 [
AREFE RS 7E N B W rh HE AR, 5] 2 PERK ML GRP78 &
BRI R BOE CHOP 2R 1 3RK e & S 8Uh 3
MM T T BRI, b TR POAG &Mk
Wil & GRP78 5 Myocilin 2 1 B AH BAE T, A B 5%
I G 9 DG AR I 7R B 1) POAG (R /N4
i N GRP78 [ Myocilin &5 [ 17 75 3 5 in, H AL E A7l
FI7E POAG (83 S OB & N Z IA1A7 78 22 51, 1 1 45 7%
K NHE POAG (1 93 B 0 95 B P9 Jo 19 7 984 o

T A Y AR T2 JE AR X GRPT8 (4 A1 FH HIL il
g8, B2 2 FUORE R MR AR R A ML Y GRPT8 Bk
ik, [R5 25 W] GRP78 Xof A0 4 22 76 | e 40 W 340 .0
JIE 4 40 5 A AR 0 4 L, AT o B A R P s A
4072 GRPTS T RERF S C o BRI H ) 2 &
R, T AR IR B 1) AH DG B 5% 0 oK 58 @ P g . AR5 h
R, POAG B H /N2 4 il N GRP78 }z Myocilin
FEIEH N I POAG B3 /)N 38 40 i py 359 18 B AL 7, HL
Tm F1 STS 753 POAG & 35 2k U5 14 /)N 32 240 i P9 J5it 19 i
W5 GRPT8 Jz Myocilin 2t 7 {35 Fl B W 14 K, $2 7%
POAG B Z /NE ML GRP78 5 Myocilin 78 F 7]
FETERE HAE R, L) 5 40 i g o, LR BL ] & A5 5
A R T — R .
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