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FARIATT#E B O-GleNAe 2 5 HE AR,

LR P ENIRAE B o BRI P 1 P R 2 R A
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Abstract

¢ AIM:To analyze the expression changes of O-linked N-
acetylglucosamine ( O-GIcNAc) glycoprotein in the lens
capsule of age-related cataract and diabetic cataract and
investigate the role of O-GIcNAc glycoprotein in diabetic
cataract.

¢ METHODS: The lens capsules of 54 patients (56 eyes)
with diabetic cataract and 115 patients ( 120 eyes ) with
age- related cataract were studied. Immunoblotting was
used to detect the expression level of O-GIcNAc protein in
the lens capsules of age-related and diabetic cataracts,
and mass spectrometry was used to identify the O -
GlcNAc glycoproteins in lens capsules.

e RESULTS: Immunoblotting results showed that the
expression level of O-GIcNAc protein in the lens capsule
of diabetic cataracts was significantly higher than in the
age - related cataracts ( P< 0.01). With the level of
glycosylated hemoglobin increasing, the expression level
of O-GIcNAc protein also increased ( P<0.01). Totally 5 O-
GIcNAc proteins with up -regulated expression ( FABP5,
KRT16, PGK1, CTSD and S100A7), and 18 O - GIcNAc
proteins with down-regulated expression (CRYBB1, etc.)
were identified in the lens capsule of patients with diabetic
cataract by mass spectrometry. Three new O - GIcNAc
glycosylation sites were identified in this study. They were
O-GIcNAcylation at T1730 position and S1738 position of
PTPRQ and O-GlIcNAcylation at T61 position of ATP5MC2.
¢ CONCLUSION ;O-GIcNAc glycosylation may be involved
in the formation and development of diabetic cataract. The
differential O - GIcNAc glycoprotein identified by mass
spectrometry provided the data for further study about
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pathogenesis of diabetic cataract.
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WEELAL R B (OGT) T TEEAL S I GleNAc T, ff H br &
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O-WHTFE /K % , 2218 GleNAc JEM]  fd O-GleNAc BE&E 11 A
A JOREREAL RN P 2R R 30 & 0-GleNAc
B, 0-GleNAc BEFEAL B 2 5 40 i {5 515 S 25 L Fp
FE/ A, H O-GleNAe A2, N 2%
) O—GleNAc #5310 181 23 52 i 22 Fhoge i 16 & 1k % e,
O-GleNACHHHEAL 54 T UE B S5 85 % bl 2238 1k
g R E | AR RO A OG . A AFAE S & BN
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B AR AR B IR ; (2) SR EAL KT 0.5 (3) WA
W12 A 2 ROBE R I HoBE L 2T 8K 11 =6.0% ; (4) 4Fi N
50-90 %,

AEWSAHOCTE N B2 . (1) JORE PR S, OF HoBE Ak i
LI 1<6.0% 5 (2) Z4BIT N ULEE 2 bR A B vy (3)

B AEH IEMRT 0.5; (4) 420 50-90 %

112 HEBRERAE (1) FOGHR WIS 8 4 IS 4% | HR
AM AR BRI AR S F A P IR FAR s (2) FER AR DI RE T
O ER AT e SR A BN, (3) HoA 2 AY A B
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1.2 2 FRAR9DH HHIRIEHEE NN DC(diabetic cataract,
DC) 4, [Al B AR Al B Ak I 218 11 K P42 DC1 41 17 ) 18
MR (6.0% < Kb M 2T & 11 <7.0%) .DC2 4 16 1] 17 R
(7.0% <ML I 2145 H < 8.0%) . DC3 4 21 f5] 21 R
(8.0% <BHLIM LT [1<10.0%) . 4EI8AH IEVE 11 7 B Hy
ARC ( age — related cataract, ARC ) 21, B 1k Il 42 & &
#1<6.0% .,

1.2.3 BB SRR RT R FE 2 4 2 i T 24t 5
PRI 1, 0 B PR S IR 4 100 g 2 FIAE
ARPEAT R PEENEAG I, LYK 1.5 h, B R RE A R R
BIER-FAHREE L =R T, 5% VR4 TE A 2 h 5
—¥3T(Anti— O -GleNAc ( RL2) antibody ) 4 °C [ =
TBST k3 ¥hn A — ¥ ( goat anti —mouse IgG(H+L) -
HRP) =R E 2 h, & LA ECL fb242 & 65 ( THEMO 2
F)EE 1 min, Stip 5 EEHFFNSEH (GAPDH)2 h
JE R REES B ER, RPEENIBEE AR A Image J FRAF
AT B K BEAE R B AT

1.2.4 O-GlcNAc EAHEERRIE N 41505
100 wg HHFEA JITA PBS & EAAFL 400 pL, T EAS
4., 0-GleNAc FE Y HE B R H 0-GleNAc & 11 & 5 12U
B (RESERE DRI A BRA T IR 4 e 152 ik, &
£ 5 I B 1 2R B 5 P Kk A S VRS 326 G 3t R 2 40 B K
Hu AT 8 1 & O - GleNAc & M £ 5 BT 3% % %, LU
Coverage 122 1.5 5 L AE 2R,

Geite it R A G SPSS28.0.1.1 kb BEEUHE
KB R Ty 2500 LU AL 1) 22 57, 4L 1) ik — 20 G 1L
R LSD— K. LA P<0.05 HESAGH¥E X,
2HR
21 O-GIcNAc EEERERFEANEH R KRE AT EE
FRERIAIE N SR FH G E B 1) v A I A 4 R DG T Y
P S AN [RDHE Ak I 2T 8 1 7K ST 008 PR 4 11 PN e A R 4R i
PR O-GleNAc 8 H R BT E , B 0-GleNAc #EH
Z IKEAH S GAPDH 257k K BE(H 2t , 45 5 o Bl IR
S I A P B i R R T 2 BSE O - GleNAce 2 A A 25 B i
ETERMEHEANERA, ZRA50T%E L (¥ P<
0.01,% 1, 1) ,#7~ 0-GleNAc & 7K F 7] fig 5 8% IR s
PEA N B R A R R K,

BRI PE 1 B DC3 41 0-GleNAce & K V& T
DC2 411 DC1 4, Z R A G i2F 5 X (3 P<0.01) , 1L 4%
IR 0-GleNAc & H/K 0] (8 5 A &4 %, DC2
2 0-GleNAc FHE F/KF#E T DC1 41, (HREZE R LI 24 &
X(P=0.182) (K 1),
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22 REANBEEERREWNERTEREASHT b
BOME PR 1 1 DA B 2 55 2 0 A DG AP 10 1A 2Lt R A T
JBEEE 10 B s 45 2R, ke 25 5 3R IK 1Y O-GleNAce 4 1 23
Fifr, o 5 R R FUZERE ROV I N B2 b gk A AR
BR4E A 5( fatty acid—binding protein 5, FABPS) | 17
H 16( keratin , type 1 cytoskeletal 16, KRT16) B2 H i
fif} 1 ( phosphoglycerate kinase 1, PGK1) . 41 21 & 1 fif D
(cathepsin D,CTSD) \£54%5 4 8 S1I00A7 (protein S100-A7,
S100A7) (£ 2),18 FiE KA TIH . CRYBBI (£ 3) .,

23 HERFEA N ERREEER I LIA O-GlcNAC
EARBEUBIHLS WA BHE T X 0-GleNAc

x1 &2 O-GIcNAc EE R EE
24 51 0-GleNAc 8 FH F 5 AH X 58 3
ARC 1.888+0.021
DC1 2.943+0.050
DC2 3.050+0.106
DC3 6.104+0.083
F 1245.141
P <0.01

TE:DC1 41N 6.0% <KBE{L I 2185 H <7.0% ; DC2 414 7.0% < ¥
A ML £T 45 19 <8.0% ; DC3 4HM 8.0% <ML I 2145 H<10.0%

SR TR RO TE N B AR AR AT S b A B T 3 A
Hr O-GleNAc BEFEAG B 51, — > J 2 F I R B TR
Ji3Z {A& Q %4 (protein tyrosine phosphatase receptor type Q,
PTPRQ) T1730 F1 S1738 fi ) O-GlecNAc BiFeAl ; — IR
Ht ATP & C W 347 55 2 (ATP synthase membrane
subunit ¢ locus 2, ATPSMC2) T61 37 i) O-GleNAc HH 34k
(%4).

A ARC DCA1 DC2 DC3
- e — 180 kD

O-GIcNAC ”.- 140kD
60 kD

GAPDH ‘o ™ mm—— == 35kD

B

O-GIcNAc/GAPDH

1 EREXHEANEMERFER NESIREITER G
O-GIcNACEBHRIRIE A £41 A P BE e 4R 26 5 o
0-GleNAc 2 H Western Blot #2535, B . 4541 0-GleNAc

HEAMRRIBKF,

2 WEAEEABEASRE A O-GloNAc B E RS

JIRBRL 5% (%)
IR HRT ARC 41 DC1 41+DC2 4] DC3 MW (Da)
FABPS Fatty acid—binding protein 5 0 14 23 15.2
KRT16 Keratin, type Icytoskeletal 16 13 37 28 51.2
PGK1 Phosphoglycerate kinase 1 4 4 10 44.6
S100A7 Protein S100-A7 11 24 0 11.5
CTSD Cathepsin D 2 2 4 44.5
®3 MERFBEBENEAPRIEZTEL O-GlcNAc EHRTI*
KB 2258 (% )

I HRE ARC DCI+DC2 DC3 MW (kD)
CRYBBI1 Beta—crystallin B1 26 14 0 28
HBB Hemoglobin subunit beta 96 85 34 16
HBA1 Hemoglobin subunit alpha 70 76 22 15.2
VIM Vimentin 61 42 18 53.6
KRT9 Keratin , type Icytoskeletal 9 56 44 33 62
H4C1 Histone H4 43 34 19 11.4
ANXA2 Annexin A2 31 19 0 38.6
ACTB Actin, cytoplasmic 1 31 25 14 41.7
TUBA1A Tubulinalpha—1A chain 16 10 0 50.1
LDHA L-lactate dehydrogenase A chain 25 13 2 36.7
H2BC21 Histone H2B type 2-E 21 14 0 13.9
CLU Clusterin 20 14 3 52.5
TP53 Cellular tumor antigen p53 15 8 3 43.6
SERPINB3 Serpin B3 8 4 0 44.5
AZGP1 Zinc—alpha—2-glycoprotein 8 0 4 34.2
COLA4A2 Collagen alpha-2(1V) 7 6 1 167.4
LAMAS Laminin subunit alpha-5 4 2 0 399.5
PHGDH D-3-phosphoglycerate dehydrogenase 4 2 2 56.6
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x4 WERBEBNEAPLZIN 3 H O-GIcNAc HEEL LA

Feols A JIKBE HAA B KT B AR P 7
Q9UMZ3 PTPRQ  EDDPTAVQIHNLSIIQK Phosphatidylinositol 2xHexNAc[ T5;S13] Q9UMZ3[ 1726-1742 ]
phosphatase PTPRQ
Q06055  ATP5MC2 SFQTSAISRDIDTAAK  ATP synthase F(0) complex IxHexNAc[ T4] Q06055[ 58-73]
subunit C2, mitochondrial
3 i o 20 LR R 200 L 45 ) A, B 2O IUC A 21X, a4

H R R M P B 2 9 B 43 F A2 A LT 2= AT
ANEAH, DRI R B L S N R A R A O, M
FEAb AR SL A 5 0 J A7 (R 1 F2 i sl L B BB AT AHGE |, DA
T OBE LI (04 S 0T, AR S5 17 F 2 A8 ] 43 SRy AT AR i Ak
FAERRE AL . BT R K2 E h TR LR = W e
W PRI 11PN B K v R VE I BB PR s 11 A e £
AR AR OB 3 b 2R W KO I v T IR B PR O AR
H BRI oB SRR SRR BE RS L 4 TR
RGNS , 2 S o R T 2ORR AR 5 iR
AR I B 200 i o R A B 1 e S A T Y 3 i
PRSI, AR HE P B A AR SR SR T X T R B 3 A
BB DRI N s R 0 B E A N AMRGE > ARG
B TR IERE AL T Y O—GleNAc W5 5L 10 16 16 76 15 IR i
P FIVAR P G 11 A I R A S B ) R 3R AR 1k 3
O - GleNAc & i 76 B R 5 ¥ B0 9 B 19 4E . 75
International Journal of Ophthalmology %% i B 1 K& 5% 1) bfF
S R IR /N AR N NF-kB 9 O-GleNAc B4k 16 1
AT LAB 1E B PRI 175 S B R0 2T AN R T % S 6 A /N B
N BFSE NF-kB 4 O—GleNAc B3 Ab 18 45 %4 bR s 90 1
JEESPG AR /N B 28 1 A A VR T . AS IR 5 3 1 H 00 R
9o PR AT I R DG 1 P e R A IR AR T ZE R O—GleNAc
W A F R KO R 1 0-GleNAc 25 11 2638781k 5 8 IR
S P 1PN B P AR G

AR5 235 S 32 B PR 14 11 PN e 2 it R A i 2 g o
0-GleNAc 85 1338 7K 1 B 58 5 4R 08 M1 DG 1 11 P B
EREGIHFE L (¥ P<0.01) 3775 T 0-GleNAc &/
AIRES 5 T HEIRIEPE N BT A

AR I 2T B 1 A I 42 KT R ZE S b
AT LA R T 8— 12 whe PR IR s i 195 0, B A i 21 2K
1 4.0% —6.0% 1 3% MW 2 i 1F 5 56.0% —7.0% 18 3% 14
5 FL B HRAR 5 7.0% - 8.0% I BE 42 il — % Wik i 2T 25 A
>8.0% , Frm MFEFE HI AR FRAR . FRATT A0 S 5645 5 A& BUHE PR
St N BE DC3 41 (8.0% < ik L 20 % H < 10.0%) 11
0-GleNActE /K- 8 5 F DC2 4H (7.0% < Mk 1 21 76
1<8.0% ) F1 DC1 2H (6.0% < ¥¥{k I 2176 11<7.0% ) , B IfiL
W AN AR OB PR PE 1 B AR R T 5 B
0-GleNAcH 7K Vi i, #8578 O—-GleNAc &1 7] fig 5 1
A AT RO R T R A G

0-GleNAc &t —Fh 8 11 o BRI 181 , 76 A% 41
Mz e, S S5 A R, SRR E A
B BHPR G E S e SR A D B R 1 R A R R 5 IR
PRER 5 A R R T BB P B Y B SR Rtk
A PN B 11 0 1 88 e 2 oh AR T AR 52 B, 1 R 1 T A
TRAE SR A I Bz 40 534k it R AR 27 24 40 i ) 3 e v 72

TE £ RS2 B 20 B g AR 1R 3T B 1 2 1 B A ok AR b & 00
TP LA AR A A R T S ) B T8 F AR TR, SR
JE B BRI SR B R AN i I AR T
b, W2 BN AL . AR 0-GleNAc & 1ifi
A R R A T BE X B 0-GleNAc &4 il fiE
T AT P o) A P A ) T i AT O AR DR P PN B Y
R, X GANIFR SR — 3, N — e R LR T b
DRI SR TN R A R SR i A

H G596 T iR i 2 5 b 0-GleNAce 2 1% %58
HIAIE 5T 520 T AT R CpOGA ¥ & 4 itk Ak 42 i rb i1
O-GleNAcH 15 8 8 Jit 15 %5 7 , 78 47 I8 R G 71 Py R 4
s th 105 S E AT (HH O-GleNAce 2 1 89 ),
RO T B P IL s e s 118 M P B (H
O-GleNAcH H 96 Flt) , coverage #12 1.5 5L LR £ H
AL IEEE 23 B 22 R R IR O-GleNAe Z [, Hof
50 - GleNAe # H % 35 [ ##. FABP5, KRT16, PGKI .
CTSD ,S100A7,

FABP5 & —FhfE R ZE0i #Lah ¥y b 3Rk ik 7 + 1
AN T, o T2 15 kDa, 52 5 4010 5t 4 1
PR A ERE B s AR, FABPS 78 SRR T HL B 0
JIE A 2 R AL GO B T A R R Z R R i % Ok
SEVEF, AOBE IR Sk AR AL E Y AR A
W55 22 FABPS T Geid i o/ 5 L I DG 2R 2 5 1 90 I i
M B9 K R WL . B RGXT FABPS 7E (4 P4 i
AR FH i 2R LR GE , AR 5286 & B FABPS 768 IR T 11
P R AR T R S P e 3k A AR R 1 11 PR R R ML
WFFRARAE T — N 0 S

AR R A HES Y L 0 Y A B, X 4
FE R A 254 s HE e B OC EEE ff ER O I  a
24 6 198 A0 L 1) 5 AR SR, — S 5 3R B AR B 1 g
KRR AT S0 5 A A B (M E, X KRT16 #Y
s B AR, MEA 16 i KRT16 LK Zifth | vl 1E
LR A IE R 0k, X YR R R R B Ry
T, TER B AR IR B, 3 F R ) £ BT 1A
WS T B D E AR FEYIRE, 1 KRT16 7T LI 54
JEHE BT R A0 b B AN g Y A g & BE R
J8 KRT16 A LA F FLRR P F R R A M B - s R, AR
SEOG AT & BURE R 1 11 PR B IO 4 ) R e 2L R B 4
AN B 2H ARPR AR i 2 I 20 g KRT16 ik #5 i, X 2
75 KRT16 A 25 f DR A 77 54 FEE 248 i 43 £ 185 B AF G, DT
SE N ERIERL

PGK1 JEWHEEAR 55— A=A ATP IR, 717 2 A2
FiE that K3k IR 2 ZFLHIE T, OGP B A TR Y e
JE AT, 24 T255 &A= O—GleNAc B 5L Ak BT H G 1%
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P, R S PGK1 B (37 B2 A4 b | Bl J5 5l 1R 1 A0 3 ik
0 ) P X 3 R AR R Wl R A, A 4T L 1 B R R
A BF9E & BB T PGK1T255 1) O-GleNAc #i 54k 7] DL
AEE R A MR A, A BB . PGKI B S BEL IS
PTG PG 8 e R PR 1 R L PGKL B B R AL )5 vT LA
A 1t A R B 1 I8 SR PR DI R R A A FRAT
FIBIF T S Y PGK A6 M PR 75 1 11 PR o ot A s il A R 4
rhak £ HR PGKL AT BES 588G I (1 N B i) % 4k
K,

ARG A 3 T T A A S PN R OB PR
F1 P9 B R iy 8 e 265 1 25 57 23K O-GleNAe A
23 FLBR T LA S FPA BRI, 04 18 A T
M, R BB AR E S B G, HAx 17 Fh
TR TR E 5 F1 B A A G M i R & A SE oY
HRH

BBI &R IATE 1 CRYBBI J[H 4t | & Stk 23
FY S5 R B 1, TEERE il R AR 45 48 AN BPE R oA EZEAE A,
AT T30 3ok R R YA AR B | SR RN S B AR AR O
WEREREARE AW, Hk Bl AvIRIAE A T4
e S EE N E A YATE 5 R N B KA, 3R
TR FT 4 SR R R 4L BB SRR N, X
5 DUAE BB 5T 485 SR ARAY

AT I AEE PRI 11 PN e A DR A4 AT 8 A b 3 1
3A4NBIHY O—GleNAc Wi AL A& 4 7 55 . 25 11 BT PTPRQ Y
T1730 {57 Fll S1738 37 # O — GleNAc H Ak LA K 2 14
ATP5MC2 1) T61 v 1Y) O-GleNAc AL, &%t 0-GleNAc
BTN TS (HA 75 1 — 25 R 8 11z R AR 5 ik it
THYE

PTPROQ 2 I 75 % 22 1 B4 i 6 32 14 5 % 104 B %, W] o)
ARG AT S AR FIAES o B 7E VT 22 28 AU 1Y i
HOUL 2% 3 PTPRQ FE R A9 28 48 Bl 20 RN 9 4, X % 1
PTPRQ I B8 78 VF 2 98 iE 1Y & e rp e 35 &8 ¢ 22 (1 1k
FAPY S AT T B AE PTPRQ B H X E M HH
O-GleNACHEIEALIE AL 25, A B T3k —25 T PTPRQ, A
TRIT ARG R AT A e

ATPSMC2 JZZ AR ATP A B — 3 & T 5 5
57 O EA R S A L 20 5k K3k, 5 5 ATP &,
PSR BETR 1L 3 B b R 5 2 3 P S 1 B A2 B
HHIXS ATPSMC2 75 5% HAE I 4 BIF 52 0 Bk =, A I 9E 7
ATPSMC2 #E 4 _E %52 1B 1 0-GleNAc BESEAL B {7 A5,
i ATPSMC2 7ERRBREI T A 8 B2 HE B 1/ FHAE A

25 LR AR 45 R B O-GleNAc £ FIAERH PRI
P 1 P B iR A 5 B R, $27R O—GleNAc &1
ZH5ANENIE M E R, Bk e Bm 3 M Er
O-GleNACHEFEAL BNV 5 F1 O—GleNAc 2 7 8H [ it —
A BIFFEE PRI P B 1) A AL S A B A, Sk 7 3 b
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