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[ Abstract] Objective To investigate the expression of latent transforming growth factor-B-binding protein
(LTBP) , transforming growth factor-B (TGF-B) , cyclin-dependent kinase 2 ( CDK2) and cyclin D2 (CCND2) in
fibrillin-2 ( FBN2) interfering induced mouse retinopathy. ~ Methods Twenty-seven 8-week-old C57BL/6]J mice
were randomly divided into normal control group, empty vector group and FBN2 interference group according to the
random number table method,with 9 mice in each group. The normal control group was not treated. The empty vector
group and FBN2 interference group were intravitreally injected with 3 pl empty vector and 3 pl adeno-associated virus

(AAV) carrying the sh-FBN2 interference plasmid in the right eye,respectively. The structural and functional changes
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of the retina were detected at 4 weeks after injection by optical coherence tomography ( OCT) and full-field
electroretinography ( ERG ). The expression and distribution of FBN2 protein in the retina were detected by
immunofluorescence staining. The mRNA and protein expression levels of FBN2, LTBP-1,TGF-2,CDK2 and CCND2
in mouse retina were detected by real-time fluorescence quantitative PCR and Western blot. All experiments complied
with the ARVO statement. The research scheme was approved by the Experimental Animal Ethics Committee of
Shandong University of Traditional Chinese Medicine ( No. 2019036).  Results Four weeks after injection, the
results of OCT examination showed that compared with normal control and empty vector groups, the retinal pigment
cortex of the FBN2 interference group was irregular with high density reflection areas. Full-field ERG results showed
that compared with normal control and empty vector groups, the amplitude of Rod-a, Rod-b, Max-a and Max-b
waveforms in FBN2 interference group decreased,and the differences were statistically significant (all at P<0.05).
The results of immunofluorescence staining showed that FBN2 was expressed in the whole retina,and the fluorescence
intensity of FBN2 was weaker in FBN2 interference group than that in normal control and empty vector groups. The
fluorescence intensity of FBN2 in normal control group,empty vector group and FBN2 interference group was 16.21+
2.21,15.57+3.63 and 5.32+1. 06, respectively, with a statistically significant overall difference ( F = 66.03, P<
0.05). The fluorescence intensity of FBN2 protein in FBN2 interference group was significantly lower than that in
empty carrier group and normal control group ( both at P<0.05). Compared with normal control and empty vector
groups , the relative expression levels of LTBP-1 and TGF-B2 mRNA and protein were significantly increased in FBN2
interference group, while the relative expression levels of FBN2, CDK2 and CCND2 mRNA and protein were
significantly decreased, and the differences were statistically significant (all at P<0.05). Conclusions The
increase of LTBP-1 and TGF-B2 and the decrease of G1/S phase related proteins CDK2 and CCND2 are involved in
the development of FBN2-deficient retinopathy.
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Fund program: National Key R&D Plan Project (2021YFC2702103); Key R&D Plan Project in Shandong
Province (2021LCZX09)

DOI:10. 3760/ cma. j. ¢cn115989-20231014-00130

+ 799 -

J5U 2T 4 4 -2 (fibrillin-2, FBN2 ) S 3 £ 4 1 & %
IRy, 554 5 8540 R ik R 4E T8 . B
G, FBN2 [R5 S5 m] 5 | S B8 A48 M0 , 0 465 4F
W4 R 5% 1 B A PE (age-related macular degeneration,
AMD ) FIEL K 1 o B 728 M, S SO ) R | B R
O3 R RIE A FBE " o Duvvari %7/ 4 AMD
BHE PRI FBN2 JEIN 5 WA SO 5 e 4141G>T (p.
His1381Asn) , Jf-fi N %28 55 HA BUw 1 . FBN2 B: A
] LR T B 4k A2 K R F-B (transforming growth factor-
B,TGF-B) ik o iR , 16 % 24 i 55 ¥ AMD
FBN2 fif 5 25 5% % G TGF-B, X K] TGF-B 7540
JRET 2 A e e SC B AR L OF B 25 5 LR I
i, 2% | 2 (retinal pigment epithelium, RPE ) 4 Jiig 1%
G I A LT A AN A R 2 B T
VEST FBN-2 HL{RJ5 BLI e TOF-B ek kP IHis
B TGF-B Ay [A] P58 — 5 A4 7T 5 8 AR AH ¢ 288 B AR 34
2EE T R TGF-B 454 % M (latent TGF-B binding
protein, LTBP-1) , fifi il %) TGF-B 2k 3G, FBN &
BOUESE R Ui i 5 LTBP 4545 0k 495 TGF-B % 4, it
T 3945 K U 40 A R 40 T L TGF-B A 3 1l 40

JIf 184 5 0 434k v R G S VE R, RT LAE Y GL/S 1 4 g
JE T TR AR R U ¥R 2 (cyclin-dependent
kinases2,CDK2) | 4 fifd J& 1§ & D2 (cyclin D2, CCND2)
B GL/S W40 FUAR R o AS DR 4 R IIRE 58 R
B, /N BB 3 A s T S R A O 9% 7 ((adeno-associated
virus, AAV) A+ § FBN2 3L T35 4 J& , 9L M i FBN2
TR KT WA O I 55 235 g R o i e e ke s L AR
FELETT WIRE o2 1) S mly |, 3F— 25 B4y LTBP/TGF-B #l
G1/S 114 Jfa J&) 191 A4H )¢ 5 1 CDK2 ,CCND2 7£ FBN2 it
I T A0 0 55 7% & o Ao B b ) A R BIL AL, S FBIN2 it
Fea TR A0 I R 78 (4K HE I T B A o

1 RS 7%

L1 bk

L1.1 segmah¥s5rd 27 2 8 Ji ik SPF ZuE i
C57BL/6J /MR, M it ik 21 ~ 23 o, Ml [ b 50 4 3 1] 4
EE BB A PR W] [ Al IE 5 SCXK (5T) 2012-
0001 ] o AZH B X /)y BUHE AT HR 3R 0 25, HEBR f 0 . 5
PR LA IR S B o B A S B P A5 5 ARVO X T 3l
Py BRI AL 5 75 T ) 7 PRI o A58 07 S 2 1 2R
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W 2 KA S I S Y 10 PR 2R L 4l R (HE S0
2019036) ,

1.1.2 F2alR R AE Ay BRI [ bR R
JREBAR 250 (B b)) AR ] ] FBN2 T4 ik AAV
(5'-GCACATACAATGTCGGCAAAG-3") (108093, I ¥
O A Y BB R A A ) 5/ BUFBN2 BT AR (se-
393968, 5% [H Santa A ] ) ; L LTBP-1 £ 5 B 4 14
(ab78294, Abcam 7y A ); R ¥ TGF-B2 ( bs-
20412R) 4 Hi CDK2 ( bs-0757R) . 4 Hii CCND2 ( bs-
1148R) 4T B-actin (bs-8783R) HL A& (b 5T 1# B 2k /i
WHEARA A A 5 Bt 1gG (bs-80295G-HRP) |
Alexa Fluor 594 Fric 1 2F 9170 B 1gG (zb2305, It 5t 7
e E Y H R A R A A ) Trizol 2 (5% H
Invitrogen 23 W) ) 5 30 5% 5350 & (P ot v MEE R 2E 0 R 4
i ABRA TR ) ;BCA S E RN &( LERA KL
P ARATBR A 7)) s RIPA &6 22 w il (X I ZE 4E /K 2E
YR BR A W) ) 5 24 25 P 56 b ok opC (b v R 7 A ) IR
R A BRAH] ) 5 12% + = 8 KL 1R B4 2R 79 475 Tk i ek
JBe (i AE B AR ) B G RO BRA 7)) VR AW I S
JELAETAY TR EE) R ARAE]; DAB &6
(2 E Sigma 24 F]) 3 A0 S Bk (336, & LI
IRUR A A ) o 62 A0 T Wi J2 49 4l (optical coherence
tomography , OCT ) A% ( 7 [&] i £ £& /A 7] ) 5 AL 9¢ H 25 3
X (& OPTOROBE /A ) ; LightCycler® 480 1[I 52 i
7t PCR X (3 E Roche 22 d]) ; FUSION FX7 £
I HE R 224 \Fusion CAPT % (£ E Vilber Lourmat
NI

1.2 FHE

1.2.1  SEEG 43 20 J FBN2 f [ 7 AR ) J o 25 452 731 1)
Hilg K 27 HUNEU e B BE AL Rl e 3 4 O IE W N R
41 23 FARLL RN FBN2 THR4], 41 9 H, e 5 X
R AN Ak B0 2 8 1A 41 A FBN2 F 4 41/ BRI i 1
5510 g/L R L Z B I (50 mg/kg) BEAT IR, T &
T3 FE 0 e MRV IR i o TR AL RS A7 B3 Ak
Jis 5, T A0 DL M 1 R R A R RS
B3k 1] IR BR S AR AR R, 7R TR BB T % i/ B
PR 5 O 7 3% 36 A P 1 A5 5, 3k 4 o) o R AR A
RYRRE, 43 35 3wl AAV 28 K (1 ng/pl) 3 3 pl #5
H7 sh-FBN2 T ki) AAV (1 ng/pl)

1.2.2 OCT W20/ L M IR 25 T 2 B 1A
JETE S S 4 A, I8 R S 10 o/L R L % B8
(50 mg/kg) JbR /N B, 52 07 46 M R i T HIR B R TR 3
M, /1N B 32 Ao R TG 30 6 B2 o - 25 DUE AR 3 mm ()
£ I A B, 4 52 R TR X o 4 il 4 S A R B Sk PR R

DAL oo 3 T . B RN E AR 3 5k A
F, UL ZE AR 28 S L A00 o B 45 ) B 385

1.2.3 4400 7 A0 9 B e ] 0 T 4% 21 /0 B I s )
AE BRSNS 4 K EUE TR 8 h
DA B AT IS 0 5 A 0 o R R 4 25 N R G AR .
TEA 10 /L B B Z AR W (50 mg/kg) RS/ B, 52
J5 FE Nk e RV s IR Y S B T HME S B R
JH RETT port R G¢ , ¥ PR A R A AR 1] 2 78 /) BROSUIR £
FRE, B EIR 2 25 R A3 A AN BRZE A A LI R &
A, IR b F AR 2 18 FLA/IN BRA BB R LA, A
WG FRREBH/NT 5 KQ B i@ )n, P ihic &
A0 R S, ] (electroretinography, ERG ) , 7F #i| i ok &
4 0.03 log cd - s/m” 0 5% Rod DLz B I 38 o7 1 PR
FF 40 M SR, 76 A 338 B R 3 log ed - s/m” B iE SR
Max D) Jz B 53 6 Pk VR A 40 M s g, 00 B
30 s, ic 3% Rod-a Rod-b Max-a, Max-b ¥R & , & > Ik
TEHC3 ADEE, B Y (. a B PR IR 2 X oy 4 3
a P BEE, b  HIR WRE E SO A R U 2 (] Y
iR

1.2.4 S22 6@ & PCR K I & 41 /)y B I Jise
FBN2 LTBP-1 TGF-B2,CDK2 I CCND2 mRNA % ik
0L BEESARIETES IS 4 A, B A SR E I 6 Hh
B, M 3 5 TS b 22 M AT 22 AR B, IBCA T R AR ) B 2
2B A I T 5 7 28 5 R U0 T T AR A 22 a3 2 L TR
AWBAT (=80 C) o BRI 1 £ 00 M B 20 2L, i ]
Trizol LA RNA, fiff 300 % 5% 00 & i % s hy
¢DNA, FBN2 iF [i] 5| # 5'-GTGTAACTGCCCGCCTGA
CTTCC-3', JZ 7] 8] ¥ 5'-ACCTACGCCGACCTCTGTG
TTGC-3"; TGF-B2 iE [ 5] ¥ 5'-CTCCCGTGGCTTCTA
GTGC-3", 2 1] 5| 4 5'-GCCTTAGTTTGGACAGGATC
TG-3"; LTBP-1 iF [ 51 ¥ 5'-TGGCCCAGAAACAGACC
CTTACTT-3', %z [a] B] 4 5'-ACACAGCGGCCGTTTTCA
CAA-3"; CDK2 IE [ 5| ¥ 5'-CCGCCTGGACACTGAGA
CTGAAG-3", Z ] 5| 4 5'-GGACCCGATGAGAATGGC
AAAAT-3"; CCND2 iE [a] 5] %) 5'-TTTTGCAGGACCCG
GATGAAGAAG-3', JZ i 8] ¥ 5'-GTGGGCAACAAAGA
GGGGACTG-3'; B-actin IF [1] 5| ¥ 5'-GTGAGCCTTCTT
CCTGTTAG-3", J% [ B ¥ 5'-CATTCAGCTCCGCAAGA
CTT-3", 519751 N NCBI B3 SR, 519 B A T4
WA B Bt AR A\ G . PCR T
95 C WA Pk 15 5395 C 45 1k 30 s, 60 °C 3B & K 4 fif
60 s, flfFF 40 YKo Lk B-actin NS, R A 274 g
& 4> HF FBN2, LTBP-1, TGF-B2, CDK2 #I CCND2
mRNA [AHIXS Rk, L E R 3 0, B,
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1.2.5 et g (kA i 4 20 /) UL ) i FBN2
HEHRKDAAEN  BIEEEENE 4 8, SHE =
TEH 3 HUN B, I 5 8 L bE 2 R AT 2 SR AE IR
SERCARER, ZBRINLPY 9 B5E IS R AT LA S A4 P AT
M AT OO R, VI IR S o, FEALZEHL 10
SO0 R W AL Bt R B B S, B BT FBN2 BTk (1
1000) 4 CHFF IR, PBS BE 3 W, AR S min; i fil
Alexa Fluor 594 #ric th FPr/N iR 1eG (1:200),37 C
M E 30 min, DAPI EE#%F 10 min; PBS ¥E¥% 3 1K, &
S min, PTIOC K B R 50 & R, 206 AU T W
IR, R Al Image) #1473 #7 FBN2 8 H B 9t
SR .

1.2.6 Western blot £ Il 4% 2H /> f A0 ¥ i FBN2 |
LTBP-1,TGF-B2,CDK2 fil CCND2 FE HH £ & W
1.2, 4 3855 v 3 4 1) W0 0 R4 210, 1] RIP A 2240 2% o i
PP AR AL 12 10(mg: ) A T mmol/L ) AL
SERFTGE S0, AR BT , 8 000%g B0y S min, YT 4R |
o BCA A B, IS wl 64T BAE, R 12%
T B R B R N M T M R M H K O R AT
R =R Rt T

TR S K R A

TEH X B

FBN2 (1 :1000) ., LTBP-1 PP LT Y2
. . PR
(1:1000), TGF-B2 (1: s
1.000) .CDK2(1:1500) . SRR
. AR 2
CCND2 (1 :1500) #1 B- S
actin(1:10 000) Hi & F B oudzdsmiig
. N HRZ RN B
Wk, 4 CmE e, T
TBST Pk ¥% 5 in A AH B 1) — 1 SANRAME OCT @&

Pr (4 1:2 000 i Fe ) i e
WAEZE R T E 2 h, TBST
Uk % DAB W 5, Rk H
Fusion FX7 W14 R 4 1
Fusion CAPT #k {4 ¥t 47 &
o L B-actin Jy N2, 3
# FBN2 LTBP-1.TGF-B2,
CDK2 il CCND2 & (9 #f %t
V- 1H
1.3 itk

% Fl SPSS 21. 0 453t

TE % R 2H

L4l RPE JZ W DG A ML (&5 k)

Figure 1 OCT images of mouse retina in different groups The retinal tissue structure of normal control and

o M N
Max W \//\ NN oms

I FEST e IER IR AL 2 B  FBN2 4L 4l [A] 4
YL¥F ERG ¥ g, FBN2, LTBP-1, TGF-B2, CDK2 Al
CCND2 mRNA FIE A X 335 i B 1A 22 5 LU B 4 R
ISR R J7 2250 07, 2 I BCR ) LSD- K 3. R A
AR, P<0. 05 2 22 57 A Gt 4 5 o

2 #R

2.1 B4/ B R 45 4 LA

TG 4 8, 1E X AL 7S k4] RPE JZ 4141
SEMIEH OGRS M FBN2 F4L4] RPE JZ 6 A M
D] e R oy R S S DX (BT 1) o
2.2 HH/DNRAEWE ERG Rod Max 4 i H 4L

F 5 G 4 B4 40 Rod-a,Rod-b ,Max-a Max-b I iz
W 4L 18] B A L B 22 S A Gt i S (F =78.99,
112.67.125.48 37.06,1 P<0.05) , H ¥ FBN2 T i
ZH 25 T i i 149 % 2 201 2 0 E R OGS R 2 AT 22
WA G (1 P<0.05) ;235 A2 15 1E %) I
HAAPOE IR 08 22 5+ B LG it 2 2 L (¥ P>0.05)
(E2,%1),

2R FBN2 T4t 40

IE 0T B L 2 AR A WL R B 2 2R 45 R TE B OB U R . FBN2 T
FBN2. JS2F 42 11-2; RPE B I (4 3% 1 ¢

empty vector groups was normal and the light reflection was regular. Light band irregularity (red arrow) appeared in

the retinal pigment epithelium layer in FBN2 interference group FBN2:fibrillin-2;RPE :retinal pigment epithelium

et AN FBN2 44

| 80 v

40 ms

_‘—--H.._______‘_'_"_,_-——‘_

L

80 pv

U S R B2 SENRERE ERG ARE A AR Rod 7 Mox VOB KRNI FON2 A4
FRARATRIDIL IR et e voNo . oA 112

%R B & Shapiro-Wilk
e g6 ik S22 IE & 4 A, DA
xxs TN, 4 Levene K 56 iE

Figure 2 Full-field ERG waveform of mice in different groups The waveforms and amplitudes of mice in
normal control and empty vector groups were normal, while the amplitudes of mice in FBN2 interference group were
reduced and extinguished FBN2.:fibrillin-2
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Table 1 Comparison of full-field ERG response amplitudes among three groups (x=s,pV) 0.05) (¥ 3),
2 5 FEAR R Rod a J Rod b % Max a )% Max b i 2.5 %Zﬂ /J\ ﬁ?ﬂ W Eﬁ FBN2 .
TE o 2 9 -40.33£9. 50 121.35:21.60  —-117.25=15. 88 31.46+8. 82 LTBP-1, TGF-p2, CDK2 #i
= HARA 9 -47.4628. 67 127.18+28.93  —128.92221.26 29.46+6. 59 N .
: » 1 1 J u CCND2 25 [ AH X R 3k 5 A
FBN2 T4t 4 9 -20.33+6. 38" 31.28+9. 32" -20. 44+5.35" 15.73+4.90"

. - N
P 78.99 112. 67 125.48 37.06 EM ) 4 4, FBN2 4
P4 0. 009 <0. 001 <0. 001 0. 020 40 FBN2 . CDK2 I CCDN2 %&

T 5 IE X IR ALAR EE,* P<0. 055 55 25 S AR 4L AR He, " P<0. 05 (50 PH 2 7 22 43 H7 , LSD-t K )

%) g ri, ] FBN2 ; 5L 2F 4 25 1 -2

Note ; Compared with normal control group,

ANOVA,LSD-¢ test)

2.3 A4/ UL M JE FBN2 |
LTBP-1, TGF-B2, CDK2 #I
CCND2 mRNA #f X} % ik &
b #52
oS I =R 1 I o
S AR YL FBN2 T34
FBN2  LTBP-1,TGF-B2,CDK2
F1 CCND2 mRNA #{ %} ik &
,JZIS R ER A5 2 E
X (F=177.32,62.85,80.53,

62.06,70.67, # P <0.05),
Horp 5 0E X B S 40k

40 B %, FBN2 4 41 FBN2 .,
CDK2 1 CCDN2 mRNA #f] %}
ik i W] B REAIK, LTBP-1 A1
TGF-BZ A 2 35 & 24 B 5 T
SWA g E (Y
P<0.05)(%§2)0
2.4 2 4H /B IR FBN2
oA S G BE LA
Tt e 4 JA, S o ot gy
25 L 7R FBN2 75 40 0 [l 4>
JE¥A A, FBN2 T4 41
FBN2 %5008 B 35 55 F 1F & X
REZH RN 28 IR 4, IE XTI
55 AR YL A FBN2 T34
/NEL FBN2 5251 5 B 43 ) Ry
16.21+2.21,15.57 3. 63 FI
5.32+1.06, Bk R EREA
Gt 2 & X (F=66.03,P<
0.05) ; H o 5 1E # X B 20 #
2B AR A L, FBN2 T4 41
Hr FBN2 5% ¥ 5 2 W] b B I,

*P<0.05;compared with empty vector group,
ERG : electroretinography ; FBN2 ; fibrillin-2

ERG:# oy H gk 4% 5 IK B 55 TF % % IR

= O N IR T A
LTBP-1 TGF-B2% [ Hi Ik &

"P<0.05 ( One-way

# 2 &4 FBN2 LTBP-1 TGF-p2 ,CDK2 CCND2 mRNA X KA B L (x+s)
Table 2 Comparison of relative expressions of FBN2, LTBP-1, TGF-p2,CDK2 and
CCND2 mRNA among three groups (x:s)

24 5] BEA FBN2 LTBP-1 TGF-p2 CDK2 CCND2
1E % IE 4 6 1. 00£0. 00 1.00+0. 00 1. 000. 00 1. 00+0. 00 1. 00+0. 00
= AARA 6 1.03+0. 05 0.93+0.07 1.07+0. 06 1.03+0. 06 0.96+0. 07
FBN2 341 6 0.53+0. 10" 1.53+0.21™  1.63£0.25"  0.560.05" 0.67+0.11"
F {8 77.32 62. 85 80.53 62. 06 70. 67
P14 0. 037 0.041 0. 025 0. 044 0. 038

TE 5 IE R X LA L , " P<0. 05 5 25 AR 414 1L, " P<0. 05 ( 3P 225 2% 437, LSD- A%y )  FBN2. J§i

LR 1 -2; LTBP R IR AL AR KR 7B 45 3 8 s TOF-B - e b A= I B 77 5 CDK2 . Jl 1 2 1 A0 1 8 il
2; CCND2 : 1 fa J& 3 3% D2

Note ; Compared with normal control group,“P<0. 05; compared with empty vector gr()up,hP< 0.05 ( One-way
ANOVA LSD-t test)  FBN2: fibrillin-2; LTBP: latent transforming growth factor-g binding protein; TGF-B:
transforming growth factor-f; CDK2:cyclin dependent kinase 2;CCND2: cyclin D2

DAPI(i) FBN2(41) &n
jus]
SNV
=
% 20 -
=l 50 um 50 wm 50 wm i
o8
R
P #
S o
S 50 wm 50 pm 50 wm =)
[ — —1 =
= EEXIRE SHAH FBN2 THH
}_
(o]
z
EE 50 pm 50 pm 50 pm @ @

B3 HHNMNRSSWRAME FBN2 ZEAREER A 441/ RS R M fE FBN2 4 1 £ k50
&l (Alexa Fluor 594 x400, 7R =50 pm)  FBN2 & [ 76 4 9 I 4 22 3% ik, FBN2 i 21 9 0% 3 Ji 4% 1

B R LN A AR L A TR ) A AT S B4 LWL FBN2 R [ O RE AL IR F=
66. 03, P<0. 05. 5 IF % %} BR LA b, P<0. 055 145 25 4% R 4 4F 1L, " P<0. 05 ( 8L R 2 77 22 43 B, LSD -t 4%
By ,n=3) DAPI: kI IE 0 ; FBN2 . JFL4F 4 7 14 -2

Figure 3 Expression of FBN2 protein in mouse retina in the experimental eyes in different groups

A : Immunofluorescence staining of retinal FBN2 protein expression in the mouse experimental eyes in different
groups (Alexa Fluor 594 x400,scale bar=50 pum)
its fluorescence intensity was weaker in FBN2 interference group than in normal control group and empty
F=66.03, P<

FBN2 protein was expressed throughout the retina and

vector group B:Comparison of fluorescence intensity of FBN2 protein among three groups
0. 05. Compared with normal control group,*P<0. 05 ; compared with empty vector group,"P<0. 05 (One-way

ANOVA ,LSD-¢ test,n=3) DAPI:diaminidine phenyl indole; FBN2:fibrinin-2
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WK BB 3G, IE R X R4 S A4l  FBN2 T4k
41 FBN2 LTBP-1 TGF-B2,CDK2 1 CCND2 & [ 4 %
Tirkm AR E, ZRYAHEIT¥E X (F=79.57,
50.66.63. 88 .89. 67 .43. 18,1 P<0.05) , H f 5 1E%
Xof BEZH FN 25 4R 4 e %5, FBN2 T4 4 FBN2 ,CDK2 F
CCDN2 £ 1A X 3% 35 & ¥ W] B R {IK, LTBP-1  TGF-B2
HEOMMRRIRYU R, ZRHARITFEX
(¥ P<0.05) (Kl 4,%3),

EHAIRAL 25 afkal FBN2 TARAL HIXPA-F R

pacin <D G 200
FBN2 ' - . 290 000
CDK2 . - - 33 000
- S

4 #£ FBN2 LTBP-1 TGF-p2,CDK2 CCND2 & [ 5% 3% 2 ik
B 50 X 2 R S # PRk 4AH L L FBN2 T4 LTBP-1,TGF-B2
TR AR K B 8 38, FBN2, CDK2, CCND2 & [ 2% 47 K J& Il 55
FBN2: JHLF 48 H -2 LTBP 3R A2 KR 7-B 453 5 H 5 TGF-B:
BB K 7-B s CDK2: A0 28 MOk 8l 25 COND2: 4 Jid J& 33
# D2
Figure 4  Electrophoretogram of FBN2, LTBP-1, TGF-p2, CDK2
and CCND2 proteins expression in different groups Compared with
normal control and empty vector groups, the gray levels of LTBP-1 and
TGF-B2 protein bands in the FBN2 interference group were stronger, and
the gray levels of FBN2,CDK2 and CCND2 protein bands were weaker
FBN2: fibrillin-2; LTBP: latent transforming growth factor-B binding
protein; TGF-B;: transforming growth factor-B; CDK2: cyclin dependent
kinase 2; CCND2:cyclin D2

3 itig

AMD 24 BRE AR A W] 0 B 2R, A
SR AL R , AR s AR R P R
MEAEM SR . Bt 2050 4, A AMD 37 A K
T 3oL b SR A i X SR B da A B R R
W] FBN2 LN 78 55 5 % VE B BEASPE R AMD A5 560
1M FBN2 Kk PS8 S5 5 SO 99 5 g 1) 22 9 AL 1 9 A B
o AAV BIKBA 1 FET AR R R
PR | D 28 IO 225 535 S5 D10 R, S R O JIEE 5 ) 0 75 e e 2k
PR AR AL B S AR R L, DL AAV R
PR EAT FBN2 0085 T LA FBN2 il g 28 HR 199 JIE
ARRER Y FEASBIESE R RO FBN2 J5 B D) B
NREA RPE 45 #  BL ) 2k A2 5 A AF 5 4 2R —
S AW — A & B FBN2 B b 0L 0 O A
/NER AL R B H LTBP-1, TGF-B2 3% ik Ft &, CDK2,
CCDN2 RIKFEAR , 3X A R ZR FBN2 JE A ol g 734 H0 g
i 728 R AL B 4 T HE A

LTBP-1 #1 TGF-B2 J& £F 4Efb bn i ¥, 16 1L 1Y TGF
A UL R T 4E AN AR SR K AL RN 40 M A Ak S
(extracellular matrix, ECM ) {8 fifi , S 8 &F 4k ',
LTBP-1 & TGF-B2 [ I ¢ [ F, #5 TGF-B 7E ECM
PO 43 W RAE 2T AR, T ECM P iR 5 5 R £F
Yedl, B2 2 AMD ' o A5 B8 % B, TGF-B2 7 4
A P B R I JBE o 7 e 3k B 5 5 e 4 AL
A Y B B8 i 1Y) = AN Ve S RPE 28 A 9 43 AR 25 42
PEAE R T o AN A IR A ST B, B A
W FBN2 $iiiR )5 TGF-R2 HK ik K-F- Tk, N &7
B FBN2 fie [ TR 00 I RE5 78 1) T BE R LAk e AR
WFFEH, BEHS R N ¥ 5 AAV #E4T FBN2 45, #1 I

&N TGF-B2 #1 LTBP-1 3 ik
B & F AAV %5 3 K 7 5

%3 £ FBN2 LTBP-1,TGF-g2 . CDK2 CCND2 EHHEX RIEE LK (xs)

Table 3 Comparison of relative expressions of FBN2, LTBP-1, TGF-p2,CDK2 and
CCND2 proteins among three groups (xs)

R, X — 25 R/ 5 LU0 98 45 2R
— 3, )i W] TGF-B2 #1 LTBP-1

5 REA R FBN2 LTBP-1 TGF-B2 CDK2 CCND2 257 FBN2 §it[E R0 W) I g
1E 3 X IR 4 6 1.00+0. 15 1. 08+0. 42 1.05+0. 12 1.01+0. 06 1. 110. 09 AR KRR

s Bkl 6 1.130. 01 1.01£0.04  1.07£0.06 1. 14+0. 09 1. 120. 08 e T M ZE 45 M Wk A 8
FBN2 F 441 6 0.60+0.07*  1.52+0.25*"  1.55£0.17"  0.55+0.09"  0.670. 12" KRN T FL 2 A fF K % W 8 A
F 79.57 50. 66 63. 88 89. 67 43.18

P;ﬁ <0.001 0. 006 0. 002 <0.001 0. 005 PEES 45 2L 105 , 22 i1 T FBN2

5 X IR H L P<0. 053 5 28 BRIKAUA H , * P<0. 05 (B[N 207 2243 H7 , LSD -+ 4638
FYEE A -2; LTBP R AL A R 7B B A 8 A1 TOF-B B AL AR K R 7--B 5 CDK2 « J& U 2 1 40081 11 Y ity

2;CCND2. 41 g 8 3 % D2

FHHEA RS FBN2 EHE K
W R A B 4E g 4 R AT 4
Y, BB R GL/S 4

FBN2. J&

Note : Compared with normal control group,*P<0. 05 ; compared with empty vector group,”P<0.05 ( One-way

ANOVA ,LSD-¢ test)

FBN2: fibrillin-2; LTBP; latent transforming growth factor-g binding protein; TGF-§:
transforming growth factor-g; CDK2: cyclin dependent kinase 2;CCND2;cyclin D2

Vi R 5 B 2T 4 Ak 1 T B 5%
Rz I Ah, TGF-B2 11 4



. 804 - SIS IR B 28 AR 2024 4F 9 HES 42 %5 9 Chin J Exp Ophthalmol , September 2024, Vol. 42, No. 9

A5 G1/S {54, CDK Al CCND2 2 3k [ & AIG mf
PABIE G1/S HE ity 32 ™ . CDK2 J& RNA #% 5% fi
Gl/s Ik B Z K H 25 - RINAEY LR,
7E DNA #3420 i 9 5538 2 TR (5 5 55 5
DNA F1 RNA G b ®HF45& 2 b 5 8 3 B 5AE
i AR AL . CCND2 J2 20 it JE 994 4 7
240 i A ) 8 11 D2-CDK4 (DC) & 4 ¥ 1 5% 4t i
Bl CCND2 i@ i 45 G1 2| S fy AR 4 ok 4 35 40 iy J4
WX A T EREE T WA PRI
216 0 S5 T R A ) 40 R S AL & AMID 7E A Y
SEIRARSE B A BB R 8 AMD rf 4 Ak 5 4 i
%7 RPE Z0MIAG GL/M {535, AT A T 40 e 3% 77,
BT AT . LR UA G1/S BT
FBN2 {5 I 000 190 [l 78 1) 2% 8 b B AR . 7
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