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Abstract

e AIM: To observe the expression of Acinl ( apoptotic
chromatin condensation inducer 1) in congenital cataract
mouse retina during development and investigate the
differences of retinal apoptosis and the connection of lens
and retina development between congenital cataract
mouse and normal mouse.

e METHODS: There were congenital cataract mice (10
female and 5 male) and normal C57BL/6 mice (10 female
and 5 male). One male and two female mice were fed in
the same cage randomly. The young mice were divided
into two groups: congenital cataract group and normal
control group. Five young mice were treated each group
on1,5,9, 14,17, 21, 26, 60d. The left eyes were fixed
with 4% neutral formalin to detect ACIN1 protein by
immunohistochemistry and retinas from right eyes were
used to detect the mRNA expression of Acinl.

e RESULTS: Acinl had sustained expression in each
group. ACIN1 protein gradually expressed from the
ganglion cell layer, inner nuclear layer to the outer
nuclear layer following retinal development. It mainly
expressed on ganglion cell layer and inner nuclear layer,
but not neuroblastoma layer. ACIN1 protein positive cells
on P1 ~ P14d increased in normal control group, P17d
reduced, after P21d positive cells of each layers
decreased. The overall trend was similar in congenital
cataract group with normal control group, P1 ~ Pl14d
positive cells count was lower than normal control group,
P17 - P21d positive cells were flat and higher than the
normal control group. Compared with the same day of

the two groups, the differences except for P17, P26, P60d
were significant ( P<0. 05). The overall difference was
statistically significant in congenital cataract group ( F_,., act
=295.07, P<0.01); in addition to P1 and P5, P17 and P21,
the differences were statistically significant ( P< 0. 05)
compared with each other in congenital cataract group.
The overall difference was statistically significant in
control group (F,,.m,=214.21, P<0.01); in addition to P1
and P3d, the difference was statistically significant ( P<
0.05) compared with each other in control group. The
expression of P17d in congenital cataract group was lower
compared with that of P14d in control group, the
difference was statistically significant ( P<0. 05). Acinl
mRNA trends of two groups were similar with ACIN1
protein. Compared with the same day of the two groups,
the difference was significant except for P17, P21, P60d ( P<
0.05). The overall difference was statistically significant in
each other of the two groups ( F_,..c = 922.29, P<0.01;
Fooma =472.05, P<0.01). The difference was statistically
significant compared with each day in control group ( P<
0.05). Compared with all the rest of days except for P21
and P26d, the difference was statistically significant in
congenital cataract group ( P<0.05).
e CONCLUSION. Acinl exist differential expression of
time and space in mouse retina during development,
congenital cataract crystal developmental disorder may
affect the expression of Acinl and retinal cell apoptosis
and development.
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B8 WS RAE A BN Uk B o B TP LI BRE Acinl &
Al ( apoptotic chromatin condensation inducer 1, R /U RN
BERIGT 1) RN S 22 57 R R B/ R
5 IEH /N B D) 200 JH 0 T %) 25 5 B it DR AR 5 00 R B
HIER,
F5iE U KA N /N BRURLE 6 C57BL/6 /N 4% 15
HOH A2 10 H HEME S 5 L RN B BERLIZ 1
T 2 WA JEAE R AR SR M B A7 2R S R R 5 AR A W S
W X6 7 &0y B3 oA 2 R 11 PR R 2R E B X BRAL 45 41 T
1,5,9,14,17,21,26,60d 43 5l 4b ¥ 5 H 4 i, B2 R Bk
4% T Y [ AT SR 20 AL ACINT 5 1 ( ACINUS )
ik A IRBR M AEAT PCR K Acinl mRNA ik

ZR Acinl TEMAH L) BRI A H W5 A Rpae Rk b G
W o 5545 J22 40 B 174 -k, ACINT 2 1 A 26705 4l )2 L 7Y
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B2 BAMEIZ B E RIS, UM MM N2 N, #
ZeRE )2 R WL BHME e 3k | IE % X BEZH P1 ~ P14d ACINI
FHPE 40 J 32 T 16 &2 | P17d FF IR I8 /D, P21d 2 5 4% )2 FE
21 6 B S a2 5 e R P A B 2 AR A A e A [R) R X R
AL, PL ~ P14d PH M 40 B B0(% T 1E % X BEZH, P17 ~
P21d FHAE 20 M85 - H 1 1E % X B4l W] B P 4 L
L8R P17,P26,P60d A, Ak 22 RSB ST XL (P<
0.05) ;XM H R R TR B % Bkt iR 22 78 Ge it
SR (Fyy =295.07,P<0.01) , I HLACER P15 PSd,
P17 5 P21d #MNHASS HIB R A G it24 78 L (P<0.05) 5
IEFANANF A SR EF AR E L (F oy =
214.21,P<0.01) & P1 5 P5d #MHAY K B8 6] 99 795 L 8¢
BIR G5 L (P<0.05) s S RMEF N BELL P17d ikt
R TIER 4 Pl4d 2R A5 E XL (P<0.05), W4
Acinl mRNA Z8fb #4353 AL, P4 TR B 8% HL 4, BR
P17,P21,P60d 422 5 ¥ A Geit 24 L (P<0.05) ; 44l
WAFHBSEEREFYAESEIT¥E L (F,, =
522.29,P<0.01;F ., =472.05,P<0.01) ; i FLE B K
P N BEZHBR P21 5 P26d AR HAY#S H S 1387 Se it 22
5 (P<0.05) , IEH 45 B W HL B S it 2k 25 57
(P<0.05) .

L8 /N & B R AR Acinl B[] 125 [] 1 22
SEPEFRIR  SE M PN B IR R R T B AS TT A 2 i 4 1)
JESH I Acinl B8 S AL B i R T e R F

KR JERYEA B I & & AT 5 Acind
DOI:10.3980/j. issn. 1672-5123.2015.5. 06

Bl e RN o R o PR c Sl ] N R ) Y=
AR Acinl FIEHE L. FPRIRPFE 2015515(5) :767-771

0318
AL A T AR B R AR SRR PSR T AR AR iR
B P R G A DL S A IE R LSRN # R 4
Jte i A A T E LA TE S T TR % AR
FH T MR B B A I A8 |t R ot 5 B A R A, R AR R Y
434k % &', Acinl (apoptotic chromatin condensation
inducer 1, I8 -y A REERE SRR T 1) A—FhH A5
A, % % ACINI & M Bl ACINUS ( Apoptotic chromatin
condensation inducer in the nucleus) 2K H—/3r F L,S,8 =
SR (CANTF] B RNA 85 3%) , ACINUS #% CASP3 55 43
T o A S e R SR TR [ DNA [, RIF]
ACINUS A1k 2 518 it ASAP-JAT- BT M H A &
B A ASAP T LU 40 RNA i, £ 22E 40 i 0 1
JEAEJR T8 B )5 RE BD gk 4 fg'S 5 W) B, ACINUS 2 5
BCI2L/BCL-X %75 Ay 8y 4, JE HIZ 4] BCL-X(S) %5
PT AR KT, Singh " XF b ACINUS, caspase -3
55 TUNEL, #§ i ACINUS 1] LUSE 47 47 FEMG Sbr A4k
AP, SERAIE A R LB R WA R TEIR AR,
RIGRLIHF0.01% ~0.06% ', ALK & i 7 v ik
Tk AR EE R AT 1/3 M5 N el B R 3t 4%
W AR AR L LN AR A TR s A =
WA LSS IR A A 20 28 KT, KT Acinl
T 6 TRAE PN I B T i A0 T S e v 1) 2 A F 5 Bt
AHGE , R AR A 2 HE U2l RT-PCR J5 ¥4I
FE RN PN B /DN BRURITIE /I B 19X B & 75 40 2 i Acin
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eIk K 25 5 LA T % Acind 750 190 JIEE 200 Ja 08 T~ v £
YERH , VLB 2 T 1 D B/ IS BRI /N BRI IS8 24 e 08 1
EBEMNZES,

1 #RF TR

1.1 &8 Hi4E lop 11 (lens opacity locus 11) Jo R4 N
B VB 10 ME S ([ b B R e RR 5 e B | 26 i 2k
3 REHAASHCAE P4l BRI & A AR ) fEERRE AR CSTBL/6 /s
BR10 ME S M S s W S 5L ge sh ) b fR k) |
/N PR BRI B I 7% | 8 ] = 0 20£2°C , HIXHEE 50% ~
60% , /)N FRAERFIRBIR SR | H LK OK ,20:00 2R H 6:00 #%
2:1 BERES T BB IR B A 2R 7 00 fE BP9l
SRR, AN IRIC 2 B 1 B (P1d) AR 4R B
FUBF 4 B2 oM 28 Rk N B 4 R0 TE B 6 BEZE L R4 4 R
ST P1,5,9,14,17,21,26,60d FEHLE 5 H K & S0 FE
P, Az PR KGO IERE 7, A 0 s T A R Bk, 2 R [
A AL A HR 43 B 0 R T PCR Kl mRNA

1.2 7%

1.2 1 YIRHIE S RARE A 4% ok H i i
24h, K vk 2h, K IR 2 55% ,65% ,75% ,85% ,95% ,
95% ,100% £, BE 45 1h 6 B 7K, — B 28 20min % B 1k,
60°C Ffi 12 0% Sh J5 0 | Lasic 3208 A MLEAT T 2R 4l
L) R AR TR 4um ,42°C KB B R B0 B85 TRk
Rtk BE A b ,60°C TAE 1% G

122 HE4BREBALKN SHAFHIRS HiRBk,
B HARERFEMLI = 8 AN ESEY) 747 HE Yo, A0 ) i
WEET ., AW HRATRZEA KN ACINT FEH, AL
R F 1L 26 BT B anti — Acinus — 3T ( Santa Cruz 23 ) sc —
5432) BT BT AR IR & PV -9003 (A2
AT . VIR UL B2 i i i S K A
PR = FEPLIRAE & 1,0, K6 P9 IR 2 S Ak P i i i — 4t
37°CHFE 2h N PV-9003 X7 . DAB &1 U 5K J5 A
REY P X R ] PBS AU —dt, LI A6 45 J2 4t A
% W B A B (0 0 0 o BH P 4 iR, Ak U0 B 400 < B8 R
BEALIEH 5 PR 10 BH PR 20 A

1.2.3 RT-PCR #& i M & Aciml BIFRIE  Acinl 5|4 . F
5" — GGATCGGGACAAAGTTCGAGA - 3, R 5 -
CAGTGGGAGCCAATAGATGCAG=3", N % B-actin 5|4 F
5" - GGATCGGGACAAAGTTCGAGA - 3, R 5 -
GGATCGGGACAAAGTT CGAGA-3", i AE¥) T/ (ki)
FRRA T, 137 sl ) G J SYBR 2 G gL bk F 4=
P LFE™ o Tri reagent (36 E MRC 24 ] ) £ HOHL 199 JRE G
mRNA, £ 41 43 9% 06 B 3 U E 260nm/280nm  4b W ) J&
(optical density, OD) {8 LA} OD,,/OD,,, t A&, 7158 & 1
i, P SERAH S ERE L TR BUS mRNA 2pe AR,
#%H Random 6mers Fl Oligo dT Rrimer RETI Y, &l
¢DNA, RT-PCR WK% ;10w LSYBR 0. 5uL 514 .
0.5pL FUE54) . 2uL ¢cDNA % .7l RNse Free dH, O,
F2R S 1 95°C TS TE 30s,95°C 19 55 .60°C 1B 4k 30s 4t
40 MEFF,959C 155 .60°C 305 .95°C 155 16 M55 e it 2k . 2%
JtEH PCR 1)\(( eppendorf Mastercycler ep realplex) 2 e
JEP I R AN e 2, A5 CufE, B 27 (AACE =
ACt FFIFEA-ACt XFHEFEAR  ACt= HRIFEA Gt H-NS
CtfA) sk,
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B1 EXEDRNMBELES S HEx00)

J2 5 A0 B BE B SR, 1 20 ~ 24 JZEHE 4 4 1A 81 1E2 4 0 L, 240 A R 4
RPE JZ N SMEZJZ , DR JZ F0 22715 )2 5 A M) 20 5 2 T g mT O A o g SO 240 L N

UMD 5 C . PL4Ad, F RIS AT U, .
AT,
A B

acL .
NBL

RPE

2 EFMEEKEALHRMMEE ACINT 5% (IHCx400 , 5 Sk R PR 4880
rﬁ%@ B:Pl4d 4 A2 b 8 AMEZ B RIR Gy, 45 2 50 B &8, GCL INL JZ 7] WL FHPEAI L ; C. P17d & %%
, LR 4% 2 A A2 A, GCL 2 323 B 2 HE1 , INL ONL A8 | 20 e 2 /NG

Bl MG A INL FHMEAI s B3 £ ;D P26d B Y
W, 45 J2 /0 12 PR 0 R A

e
T
RSN .W-Evv '*M&WPJMWQ‘"’“W?""’ h - -;:'.OQ W

N C
1

"t

"‘y"' ww‘-ﬂ

A<PLd, UIIBEHT GCL .NBL il RPE = 2410k, GCL J2 47 2 24N , 91 4% A . NBL

;B.P5d,NBL J240 b i P9 SMZ 2, GCL 27353,

L GCL J52 AT WL BEHE 21, NBIL J52 ¢ LB

A;lgld KB Y
JONL EH

F1 EREBNFREMEZERALSRAMEHR ACINT H AT (X£s )
25 AR %4 P1d P5d Pod P14d P17d P21d P26d P60d
SERMEH PR 40  19.00+1.58 21.80+1.30 26.00+2.35 58.00+4.74 70.20+3.56 69.00+2.92 43.80+4.15 8.20+2.86

NaGoopiiE:) 40

24.20+2.86 27.80+2.78 33.20+2.77 77.20+5.50 69.20+4.49 59.80+4.32 48.60+3.21 7.40+2.61

Giitef o3 Mt SR SPSS 19. 0 G558, 4% 20 K il %

P B R i 22 (o s) SRR, [A) H ST 2H &)y B L Ak
FH ¢ k50 IR 2H AN [R] H 40 B L e FH B DR 3R O 25 43 B
1 LSD-t K501k, P<0.05 A2 T A GiiT2# 8 X,
24R
2.1 REUWE WAHLR Pld MM EHA HEGOR |-
JZ 4 jf )2 (retinal pigment epithelium, RPE) R EE
(neuroblast layer, NBL) & #1 2 75 40 il J2 ( ganglion cell
layer, GCL) , RPE J22 JHES % 55 (14 P22 4 M, 4 B0 A% TR 2 5
NBL J2 o 455 00 190 58 52 B8 119 AR 4, o 20 ~ 24 J2 R %5 4k
)RR B30 JE 400 L 2 1, A A% R G s B N 2l GCL )2, RS
BibA, KRB 2 ~4 28R 2 5ME B R R Wik
TER] B, P5d NBL 2404k i N, 7N ¥ )2 (inner nuclear
layer, INL , outer nuclear layer, ONL) , /24 A A8 2 ; GCL
BRSPS R LR R S R EBRIE K .
P9d 431k i A1 WK JZ (outer plexiform layer, OPL) , GCL JZ
R, Plad BB UL, RPE JZ2 N SMZ )2, A
RZAMAETTANNL)Z ;N SMEZJE - TR Rl m] WA
B 40 L Py L Ah S, P17d AT B A5 O I B Y 10

BEAE 2% JR S AL W U RO AL Y A AT BE
WL, P21d ZJ5 P I A 2 A5 A AR /DN BB AR —
O L,2,
2.2 ACIN1 R HAWFRE  ACINT FHIELNME7EPI A

4 L B H S X A Rk A (I8 2) o TR W X IR
P1d GCL JZ/4 FH M 41 Mg 5AR , NBL J2 2R WL BH P4 40 B2 ; PSd
W IMZE AL, WA 2 B R PR A i, A% 2 b P9 ~
P14d GCL J2 . INL ONL 2 FHHE ANz #ids 2 , UL INL J2 58
SRR ;P17 ,21d P AMZ )2 B 20 it 2 0/, 1 4 i )2
WA V80 s P26 22 4% J2 PH A 400 i B ik /D {HL = F PLd,
SERME I P B 2 3 AR AR b e A [R) IE R X BRZE 2R 8L, PL ~
14d BEPELR ARG T 155 X B2, P17 ~21d BHPEZ0 A #ids
WHE FIEH XA, W H & MH b, B P17, P26,
P60d 4P 2% 5 Giit 2438 L (P<0.05) ;56 KA F P B4l
AT B S LB 22 A et 4 78 L (F oy, =295. 07, P<
0.01) , B LLE R P1 5 P5d,P17 5 P21d #M A4 H iR
A Giit 2422 5 (P<0.05) 5 IEH AR B # S4EK
iﬁ?%#ﬁfﬁﬁ%ﬁ%‘%wﬁ_zm 21,P<0.01),% Pl 5
PSd AhH 42 4% H i (8] PR thﬁﬂjﬁéﬁfri%x (P<
0.05) ;4 Ktkr V\]Fﬁéﬂ P17d FE AL T IEH 41 P14d 22
SAGIT L (P<0.05) L1,

2.3 Acim mRNA EM MR FRIE  IEFH A/ PL ~
Pl4d Acinl mRNA ik EZH LI, 78 Pl4d ik 5 & 15 %
WR R, P21d J5 s R L P60d ik &8 i /b; e Kk A
N BB ZH 63K B I TE P17d, P21d J5 il FRE(IKI 3) . M4
W) H % HUE Bk P17, P21, P60d 4P 3594 e it 248 L (P<
0.05); IEWHMN AN B BIKILEZERAGHFE X
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F2 SEXREANEAFMEEIREALDRMAMIER Acint mRNA HITRIEE x+ts
21531 HR %K P1d P5d Pod P14d P17d P21d P26d P60d
SR PR 40 0.59+0.10 1.38+0.25 2.58+0.13 4.91+0.28 5.98+0.33 5.09+0.28 1.35+0.13 0.38+0.05
1EH X a2 40 1.01+0.21 2.13+0.28 3.46+0.33 6.47+0.20 5.57+0.30 4.92+0.25 1.54+0.10 0.30+0.10
RNA, 2 590 i ASAP— T il 0 15 41 5 2 115 4 1K
T = b ASAP W LU RNA 26646, GEHE AR 13076 08 7 3
- il BV 0 A, Shu 2517 S i 4 400 L £ R 98 4 BRI ACINY
40 PR M, AN T b CASP R -l R e
= R 75 T AR I T T ACINUS (380 7T R
" ERFER AR ARSI TN B, Acin] 76 FIAL
z, - A LI 7 i, ELELAT IO 15 ) 0725 f P1
= Plad, UL ISt 25 R 240 L2 1 199 1 407 BRL e 349 4 s 0
) SR, PRI 3 7, 40281 022 P 2

Pl P5 P9

P14 P17 P21 P26 P60
NN GINCCD)

E3 S£XMEABEAMEEXRARBRGRAMIEE Acint
mRNA HEX} RixE (*P<0.05)

(F o =472.05,P<0.01) ,£5 H i [0 9 9 LU 3394 Se 12
25 (P<0.05) 3 e KRR N B2 9 AN [R) H s B4 b A 22
SAEGFE L (Fyy, =522.29,P<0.01) Bk P21 5 P26d
AR5 H A P LA AT S it 22 25 5 (P<0.05) , L
%2,
3 it

B /N BRI PR T2 AN A 1, R D 8 % 7 A
ST AT 5 2wk, &) B AR I R IS RS 40 2 R
AR 2 REAR A, 2200 o Ak 1 A R A, 29 15d B A
FHoea! MR Z R ) 6 Fh A i B R — AR
A S AR T SR, ELAT % %) B[] A s ) % & DU, A 1
FR AR 2715 A M5 — A Ak B SR KT A LA 4 A T
KA AR 40 BUR 40 i Miiller 403 ; 76 25 0] & &
SR, NN T AN RS AT, B o e R 2
5 AR A DR P S B AR, FRATTRT e R N
B /N BRI /N BRI B & A L e B, S P 1 P B
ZIN BRI TR 2 T A R ek 233 I ) T /s BB B AH [

AT RAHLUEE A KK T R ZEEE 0 B A0 i 1)
PR 0110 0 S 1) 1E 3 oAb & B W L E 8] G R e 2
7 B A U T A I e 2 R ) R A AR T 4l
PR AT LA B A it 275 2 Bt 2 1) L S VD R R i s
[T B EZ s e = D1 5 b e S E e O el o
B TR, SRR A7 T % 3 M R A R 4 A%
FRAZA R DNA R A SRR | S 2235 IR s 4 o ) it
2, B0 Bel-2 K%  caspase K% JaIEHE W C—myc I
K p53 %, Acinl FE[H 4% ACINUS 25 M, & A T4/
BBk SRPK2 BERAK IS M6 B A% /D S B0 A, O HL7E A1 1
RARINAE™ ; Sahara 25 FEAKHP S8 vp % B, ACINUS #
CASP3 By YIS J5 vl LA 5 S e o (R BE 2R, i A 5 1 i
DNA [%f# ., ACINUS #% CASP3 59 4] J5 H p17 H B AL vk
PKC-8 iz fb H2B, ik 1 {2 1k e R % R Schwerk
SR IFAE W] ACINUS 778 SR 45 4 3 nT LRSI 45

770

FZE MR 53 A I B 4 73 A1 DA o 28505 4 )22 38 A
JE 32 B H 3 AR v 7R B2 Y A )2 RN N X )2 | Acind
BHE A AE PLA BPAE #2575 20 1 BT Bl 2 400 1990 i 431k
B2, Young' ™' X /1N B4 BRI 5 4sh 28 50 i O T 1F
FEAE /N PA B b R v A A T Y A B T
KT PLL, FFEE 2 ~ 5d, RU 41 AL A Miiller 20 i ( P 4%
) TR AT P8 ~ PL1d,PSd 4MZ )2 404k H AL AT 40 M I
BT IS 845 2wk, AT L4525 Fk
Young RO g A AR PR I AT 3 ) , A0 R Ak 1o A
) JELGR 1 i 26 B 4 LR 3R 3K Acind |, B 25 45 40 )2 19 43
16, NP T} AZ 7 36 35 Acind |, 3155 100 00 5 40 it B 9 7,
TCHR 7S PR O A 2 B A0 i 7 0 T 0T RS b R T L
B ZEARIRE, R Acinl 7680 28757 40 M Y 7 30 2635 2 W
Acinl fEAEFEREFR IR A7 T g (8 (A U T 88 3R (1) T B AR i
EREIEE S

IRER 2B 10 & & KL 5 e 000 & 8 Fl
g N B ) W ST VR N I R (BT
JZ RN B SMNIR)Z % B K IRARIG & B W R A e IR R
F (embryonic induction ) JE 6 &, IR iR 2H 41
38 A B DR A — el P A S R AR R A s, AT
Hee Hor b m LG, A A4 H iR IR & B 1k 2 R
BRAE Rk ) S e [ B 451 Gt R AA X A0 D) R e 2
AR AR S R AR A, TR S T LAE T AR A
AN = i N ARSI 5P N G = R 8 o R e d
14 i R AAR N AR J] (I L 0 R 8 S P 38, L R AR A7 AE 2 il
FENZE7E U Pax6 , Mip, Lim2 , Gja3 , Cat3 , Cryaa %5 JE K %8
Ap A S EARAARE SRR LT 4 SRR E A SN AT S
A AR PCR R 41 A e I T 48] PS ~
Plad, PH4L & BUA [R] B % 00 X I Acinl 36 I8 17 75 25 5%,
Pl4d 1E# 4 AL BEAS JZ A M Acinl FRIKIRF &g, SR
P P N R 5 I 43R L P17d U AE 2235 B AL F IE % /N
Pl4d Fik i, 2R A G5 L, P17d ZJa M4 R IKF
Wi X AT AE S 4 B P14d IR YGREcn 3 A 56 | R it
FRATHEN 2 A% 11 P B/ B R A4 K 8 I 2 52 T R D)
FEE Acinl WA, T BE23 5 A PR Do) B2 240 L g 9 T K o4k &
B0 Acinl X0 0 40 6 08 1 b T 0 4 S DA R bR A
S50 0 R A R TR R R T B IR AR
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