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BH 5T miR-223-3p T Notch 5 518 % % H T Rbpj
FIR 0 PR HEAE F DL RO 526 M BB S R A A I R
(EAU) KB Th1 Th17 40534k K6 5400

ik W R Wl 8 i 5 R G T miR-223-3p X
Rbpj JE R IR IR . 4 24 HBEPE Lewis K BRBEAL
538 EAU BERIZH | IE 5 %5 B4L (NC 4H) s i xd R4l
(BC4l), M4 8 K, EAU BIRIZH 1 5 & e ak sz 4% ) 4 A
£ AZAEN(IRBP) S5A% T & 158 4 95 (A7) 1 L BE
WA A A AR, BC 411 ST SRR B AN % IRBP 2 Ik
HIFLEE VR, NC 21 3 59 S8 AR R T T A= B ER K, % )5
12d, TR 43 25 =40 R BB G | ok T 45 AR 4 21, S o
JE5E i PCR(Q-PCR) Kl miR-223-3p Fl Rbpj 3 i) 4%
IRIK Y5 il HK A 5 W B DU ( ELISA ) J7 5 4 I Rbp;j
IEN =y L1735 F YR IE 7K 5 It X 20 ARG = 2H K B
ANEHLTF Thl F1 Th17 40162835 7KF

R R TR I 45 FAIE S Rbpj J& miR-223-3p 14
BRI s 12d, M HTF NC 41, EAU #EA1ZH KR
JLE 7k L 435 FITHR 2H 24h miR—-223-3p AN 2 1k 7K 43 5]
}90.33+0.29 .0.11+0.12,0.18+0.11, ¥ 5 F§%3k (# P<
0.05) ;Rbpj mRNA 7K-F-¥ 5 iR, 405120 3.00£0.06
1.52+0.12.3.01+0.34 (¥ P<0.05) ; BC 4K BB #E
ZERIARZH 2L miR-223-3p il Rbpj mRNA /K- 5NC 4
M IE 2 (P>0.05) . ELISA #0255 % 9, %0 9% 5
12d 19 EAU A7 20 K [ 45 41 21 Rbpj  IFN-vy [ IL-17 &
2K FEH I B 5T NC 4 (3 P<0.05) ,BC 20 K 4%

2141 Rbpj IFN—vy IL-17 & #EKF-5 NC 44
TZE5 (P>0.05) i =X 40 M AR ) 45 2R R, S ss Je
12d, EAU B AV 2H &40 23 4%) Th1 1 Th17 408 b5 34 G 3%
BT NCH (¥ P<0.05), BC 45 NC HAHL Thl
Th17 4 At LB JEHA A48 4k (3 P>0.05)
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Abstract

¢ AIM: To investigate the regulatory effect of miR-223-3p
on the expression of transcription factor Rbpj and on the
differentiation of Th1 and Th17 cells in experimental
autoimmune uveitis (EAU) rats.

¢ METHODS: The regulatory role of miR-223-3p in Rbpj
gene expression was investigated by a dual luciferase
expression reporter system. In the present study, 24
female Lewis rats were randomly divided into EAU model
group, normal control ( NC) group and blank control
(BC) group, and each group included 8 rats. The EAU
model group was injected with interphotoreceptor
retinoid- binding protein ( IRBP ) emulsion containing
Mycobacterium tuberculin H37RA and complete Freund’s
adjuvant to induce uveitis, while the NC group was
injected with an equal volume of emulsion without IRBP
peptide. The rats in the BC group received the same
volume of sterile saline solution. At 12d after
immunization, the spleen, lymph node and eye tissues in
both groups were aseptically isolated, and the expression
levels of miR-223-3p and Rbpj RNAs were detected by
real- time quantitative PCR ( Q- PCR); Meanwhile, the
expression levels of Rbpj, IFN-y and IL-17 proteins were
detected by ELISA, and the levels of Th1 and Thi17 cell
lineages in each tissue from each groups were detected by
flow cytometry.

e RESULTS: The results of dual fluorescein assay
indicated that Rbpj was the target gene which regulated
by miR - 223-3p. At 12d after immunization, compared
with NC group, the relative expression levels of miR-223-
3p in spleen, lymph node and eye tissues from EAU
model rats were 0.33+£0.29, 0.11+0.12 and 0.18+0.11,
respectively, accompanied by the down - regulated
expression, and the differences were statistically
significant (all P<0.05); Rbpj mRNA levels were 3.00
0.06, 1.52+0.12 and 3.01+0.34, respectively, and were all
up - regulated, while the differences were statistically
significant (all P<0.05). Moreover, the differences in
miR-223 - 3p and Rbpj mRNA levels in spleen, lymph
node and eye tissues of rats in the blank control group
were not statistically significant compared with those in
the NC group ( P>0.05); ELISA results revealed that the
expression levels of RBPJ, IFN-y and IL-17 proteins in all
tissues from EAU rats at 12d after immunization were
significantly higher than those in the NC group ( all P<
0.05), and there was no statistically significant difference
in the expression levels of Rbpj, IFN-y and IL-17 protein
in all tissues of rats in the blank control group compared
with the NC group ( P>0.05) ; Meanwhile, flow cytometry
results showed that the proportions of Th1 and Th17 cell
lineages in all tissues from EAU model group were
significantly higher than those from the NC group at 12d
after immunization, and the differences were statistically
significant (all P<0.05). Furthermore , there was no
significant change in the proportion of Th1 and Th17 cells
in each tissue in the BC and NC groups (all P >0.05).

¢ CONCLUSION: The miR-223-3p can negatively regulate
the expression of the transcription factor Rbpj of Notch

770

signaling pathway. The down - regulated miR - 223 - 3p
expression in EAU rats can increase the expression levels
of Rbpj gene and protein, and aggravate the
differentiation of Th1 and Th17 cells and the expression
levels of related molecules IFN-y and IL-17, which in turn
affect the development of uveitis.

e KEYWORDS: miR - 223 - 3p; Rbpj; experimental
autoimmune uveitis; Th1; Th17; IFN-y; IL-17
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R 53 I 9 e — o B R 0 e I B SBR: L ik 46 S 1 s PR
B ULHR P9 AR AE , 7 UM T, ik 35% B T RE S BB
WAz BRAIFTE R, [ B G A A 1S 2 11 2 32
SR AMFEA Thl F1 Th17 2400, 7535 0% 40 AR LL 451 5 7 4
A AR R R DI AH 26, TFN -y | IL-17 43512 Thi |
Th17 =51 40 i B 5, 76 S 56 M 1 B 5 1 i 240 1 4%
(experimental autoimmune uveitis, EAU) H & # T T 2 1Y
AR, Notch 55 vl 38 12 8 72 41 M 43k FN 45 S8
J IV R AEFERLAAR 1) G 328 -, I8 15 S 00 4G CD4T T 40
Ji 4346k Thl Th17, AT 5206 Th 28 fd 22 18] 5 L 451 - £
T I A 0 BB 4% A B aOR R P B FEE TS . MlicroRNA
(miRNA) J&—41°0 18 ~ 24 ML H R K B 1Y JE 4 i RNA
ST, FEE L SHIEE G 3 UTR 454, Lg 2 WA e 4
T %o P T K oA A 0 5 PR A mRINA |, 85355 3 3 4000 7 00 2 PR
D L (T E ot : O e ) o e YA oL BT R
5T & B, miR-223-3p REIE L 7 % 3¢ F FOXO3 1%
ISR HE EAU /NP SR 40 IR S 1 Th7 4R
BEAR  EAU K RUAT E | BEDR (4R A1 J&] ot bk 22 40 i v 2 % 3
5 NF - B 15 % i i #H X 1 miR - 223 -3p 2 T i %
KU HROR miR-223-3p SHA R A & A KR R
I, miR—223-3p A 0] & A A I6 7 4 40 B 98 B 0 4
M. Rbpj 1ER Notch 1553 f Hh —Fh B2 10 5% 56 1 78
Notch {55 B G L b R FEEZAER . AW {E B 2=
53722 B, Notch {5 % 38 [ % 5% [H ¥ Rbpj 7] A& & miR -
223-3pEE AHERL A SR 1T miR-223-3p 5 Rbpj AU %
TR A2 A S L TP 4 AN TE A L A HE 5T Bl
W ER MR B T R G0, K25 B Rk (1 AR
BB M, AR miR—223-3p %} Rbpj 54 A P8 54 52
% E & PCR(quantitative PCR, Q—PCR) £l EAU K &
JLRE 94k B 45 TR 2H 40 miR-223-3p F1 Rbpj K 3%
NG, ELISA #23 Rbpj IFN-v | 1L-17 & [ 1Y &k K-
s A, AR Th Th17 40 AKCSEAS b, LT A il
FE miR-223-3p XJ Notch {5 =il #% %% s H F Rbpj LMY
PRFEAE FH LA B %) 7 7% 88 48 R B Th  Th17 4 i 43 4k 19 5%
M), Ay -4 26 B9 B (TR 7 I S L 3 I PR Rl B 12
HEHBY
1 #EF A %
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A diEFAE A w] L AU AR BT R 160~ 180g, AHFF
FFE el FF e P2 L S A b ad

112 EERKFIRAMNEE &l Foki 3l & (L R
HRAE AR A BR S A ) 5 i 4t 28 PR %) 5 miRNA #%
Pelf & ( RS AE R R A R A F) B H B
DMEM #5353 (24 [H GIBCO /A7) ; FITC-CD4 (b 5t i B
HEWHEAREGRA ) ; PE-IFN -y, PE-1L-17 ( 3£
eBioscience AT ) ;Ficoll kL4 70 B (L R R E LN
A]) s RNA 420/ 40 bk 2 O & (e MRHEA /D) ;
cDNA ¥ 5587 £ 2XSYBR Green | i 5] & ( 75 5734 4t
BeovE]) s BCA M HIAA & ( LIEE = KA H) ; KR
EILSA ( Rbpj IFN—y fl IL-4) 5] & ( LI 3EAE YA
HBRAT]) ;CO, 15374 ( 9218 Thermo 23 7 ) ; LightCycler®
480Q-PCR {% ( 3& [# Roche 2% #]) ; 2 M BEBE AR AL (35
Perkin — Elmer 72~ #] ); i U 40 B X ( 3¢ E BD
FACSVerseTM) ,

1.2 ik

1.21 LG D ARAAIE  FEKEBBEL 4R IE 5 X R4
(NC 4 ) | 5 4 B R AR 4] (EAU 4) fnas (A X B8 4l
(BCHl) , 4145 8 K, Hlseiil & &bzt E R A
A EH( interphotoreceptor retinoid — binding protein,
IRBP) . 5¢ 4 #5 K £ # ( complete Freund’ s adjuvant,
CFA) Z54% 3BT % H37RA (tuberculin, TB) i) JC1# PBS
FLEEW ,EAU BV KRR T LR T S o R K B
B 0 4% 43 500 40 20 14 B 200l DL S A5 4 I 4%, BC 4
KT AR BB AL 530 5 SR B R % IRBP 9 TB+CFA
FLEEWE ,NC 21 [R]85 A5 AR R JE A AR R K, £ 4K
AR RIAL B ST 15 565 12d, 3 18 5% 4 00 L 2 1A W (1%
50mg/ kg 145 (1) EU A1) ) I s T 59 PR I Ak 6 G B, L 38
BRI 7k B 25 R 2H U T LR SERAESY

1.2.2 WK EFR N miR-223-3p V4= Ropj £E
FHAEWE B AT miR-223-3p 5 Rbpj & (045 &1
J% Rbpj 2K AY 37 UTR 81 S H: 58 A8 74 5 ot B XUl
R FE R AR A B A R % e AR R E A A G R
it 0 R 2 A, SR PCR R 36 PR 7 7 12 268 8 3 1A 2
TR HE R A8 e ) B A R 2% 7 R0 X ' K AR
s N b ul mimic + Rbpj %f 4 !  mimics NC+Rbpj ¥} 4=
% mimic+Rbpj 9€75 %! mimics NC+Rbpj 5878 % 147 Hf
Yo BEYLS A8h LAZS [ A0 M B AR AT R S L, I E A RS
HiAv (relative light unit, RLU){H,

1.2.3 Q-PCR &M X REEMMKEERRHAR
miR-223-3p5 Rbp] EERIFTIE HAE)5 12d, 44 KK
BEMLA L 3 H, 4 25 IELE bk L 45 AR 2H 20, F RNA 41
2 A0 P R G S PR B miRNA FLEL RNA, K5600 J6
SYFEVIAL I RNA A 20 FE AR BE (ALe/Asgy M 1.8~2.1)
FFHRBUY miRNA FILE RNA 396046 5% AL cDNA, R Al Q-PCR
FE AR miR-223-3p Rbpj FEH [ F ik K, Hd U6
miR-223-3p HIN S, GAPDH & Rbpj JEHF NS, U6 1Y
REFESIM N 57 -CGC TTC ACG AAT TTG CGT GTCAT-
3’ ,miR-223-3p %518 5° -GTC GTA TCC AGT
GCA GGG TCC GAG GTA TTC GCA CTG GAT ACG ACG
GGG TA-3’ , miR-223-3p Rbpj.U6 Fl GAPDH 1) PCR
SIFS I 1, Q-PCR N 454 :95C 5s, 31 1K ;

95°C 20s,57°C 25s,60°C 25s,fG¥F 45 ¥k, Q—-PCR A il 25
HG R 27 A TS miR-223-3p  Rbpj 2k ik 1
O IEHATST T, SR E R 3 IR,

1.2.4 ELISA il X 5B AR Fn itk B 45 R AR 4H 42 & Rbpj 5
IFN-y #0 IL-17 EEMRIEKE @5 12d, B4 KR
BEAILAS R 2 FL, 43 S 50 E A% 20 K BRI G | 9 £ &% TR
AL HATCH EP & SR 400l RIPA 247 8 Fl
4pL PMSF, ff 7840 1R 21 5 B 8l 219K Smin, fifi 20 21 24 i 5¢
G, BRE A SR A VK R R A0 A R AL 7S 20min,
B B0 LS 0> 8000r/min, 4°C 10min Ji , WHL &,
BCA 72 % 45 41 2 Mk, ELISA i3 57 & 4% U Rbpj .
IFN-y I IL-4 & H I FRAKF-, LI ER 3 K,

1.2.5 7040 B AUAR T K R AR AR AN bk 2 45 R BR 4B 42 7p Th
M Th17 @Ak E G5 12d, B 4K RBE LA % B
3 FU S AR RO | 9 £ 245 R HIR 2H 2 F B 5 ] 40 pm 441
JiL i P 3o 30, JE e T e T IR B AT, SR S R R BRI B A
A Bt — AL Al AL A3 2 T W AR, N A 4L 20 i )
BIR AT (AL cocktail HlF K AN Golgistop 2 FH F5 32 il i
F) 4G R IR E 10s TR, e FITC-CD4 #4174
Ji R E G €, SR 5 R 40 M AT [ R B 4R 5 43 B PE -
IFN—yF1 PE-1L-17 #E47 a3 gt 3R 35 25 i € 10s 7853
AT, e ta 25 oS FH AR MR RS T 2 IRAI M, 2500 &
. W BN 300l PBS HE 4N, 2 M uE , i = 4n
JHILASCRG 0 4% 2H K B, Th1 \Th17 40 363k 7K S IF 43 Hr 45 4R
SCYG TR 3K,

Giit2E oy B R G 2F 8 SPSS21.0 #4743 #T
TFERERI DL x5 IR, 2 Levene K56 5 2557 R A
R Em0r, #E— LW LR A LSD— K56, P<0.05 2
ERAGIERE L,
2R
2.1 miR-233-3p 4= Ropj EE  W¥¢ X it 15 3L K
Fk s R B, 51EH X B4 A HE, miR-233-3p Xf
Rbpj F& K7 A= Y (0 A5 0 3 10 T R 6 38, 2R T o L 7
DU L PR i AT AR 5, R A8 RV AR T i) RLU i %3k
TR DL B A8 (B 1) F Al W, miR-223-3p A]
TWIEAE Rbpj KK A Bt 3° UTR £ K #9235, Rbp) N
miR-223-3p PR A,

2.2 EAU KFRBRRBEFH B 4 K IRA A dh miR-233-3p 5
Rbpj EE B RIEKTE  Q-PCR K &M, BC 41K B
JIE I EL 25 AR 2 21 b miR-233-3p  Rbpj 3 N By 2 1k 7K
5 NC 0K BAA LG B 224k (33 P>0.05) ; 5 NC K
UM LL , S 5 12d, miR—223-3p 7E EAU %1 20 o KLU
JUE 9k E 25 RN AR 4 2 v 9 3R 3K K S 4300 R 0.33£0.29
0.11£0.12,0.18+0.11 &2 i & T I8 3Rk (¥ P<0.05) ; Rbpj
mRNA K-35 iR E, 43008 3.00£0.06,1.52+0.12
3.01+0.34, 25 HA G5 L (3 P<0.05) , L3k 2,

2.3 Rbpj #1 IFN-y B IL-17 EEHHIRIEKFE ELISA k&
M5 7R, BC 2H K BRI | 9bk 12 45 AR 20 21 Rbpj
IFN—y F1 IL-17 F H £ R K5 NC 4K BUH H T
WA (¥ P>0.05) s #H L T NC H K, S fa 12d 19
EAU B2 A BRI | 9bk £ 25 A AR ZH 20 Rbpj . IFN -y
FIL-17 FHAKFEY 2R EIEEE, B2 A 501
X (¥ P<0.05), L33,
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%1 miR-223-3p,.Rbpj.U6 1 GAPDH 5|41 /5 5!

FHH 51751
miR-223-3p ALY 5’ ~GCG CGT GTC AGT TTG TCA AA-3’
TUES P 5’ ~AGT GCA GGG TCC GAG GTA TT-3’
Rbpj LEs Y 5’ =TGT CCT TGC CCC GGT CAC TCC T-3’
TUET W 5’ -TCG GCC TCT ACA TCC CCA AAC CAC-3’
U6 ES 14 5’ —GCT TCG GCA GCA CAT ATA CTA AAAT-3’
TG 5’ —CGC TTC ACG AAT TTG CGT GTCAT-3’
GAPDH US4 5’ —CAC GGC AAG TTC AAC GGC ACA GT-3’
TG 5> —=AGC GGA AGG GGC GGA GAT GAT-3’
k2 ®EF12d ZAKXREE #HEEFIARA LA th miR-223-3p,Rbpj EE HIFR LK xES
- miR-223-3p Rbpj mRNA
oG i i NEE R 2041 o i N R 427
NC 2H 1£0 1+0 1+0 1+0 1+0 1+0
EAU fRIZH 0.33+0.29° 0.11+0.12" 0.18+0.11" 3.00+0.06" 1.52+0.12" 3.01+0.34"
BC 4 1.1+0.01 1.01+0.02 0.99+0.01 1.03+0.02 0.98+0.01 0.98+0.03

L EAU PRI RS EORBRAZ 2R ) 44 2 A 856 1 (IRBP) | Z54% T8 2 A58 4 90 IR A A FLBE IR LU AT A B4  BC 41 . i S 454K
BURAS T IRBP £ KM FLEEVR ;NC 41 . 75 SRR JC B AR BER /K, *P<0.05," P<0.01 s NC 4.,

*3 &G 12d ZHEKXREK . HELEMRAL H Rbpj IFN-y # IL-17 EEMRIEKE (x+£S$ ,ng/L)
a1l Rbpj &M IFN—y & I-17 EH

I N R 221 I JFE NS R £ 21 I i N IR £ 21
NC 4 32.51+0.02 31.36+£0.04 44.50£0.04 27.9+0.02 31.2+0.04 28.56+1.47 9.37+0.01 9.61x0.04  9.24+0.44
EAUZ  49.69+0.02" 61.85+0.01" 65.77+0.01" 50.9+0.03" 52.19+0.01" 62.99+0.06" 12.24+0.01" 13.29+0.03" 11.99+0.01"
BC 41 30.46+0.02 29.98+0.03 43.45:0.04 26.87+0.01 32.13+0.03 29.79+0.58  8.97+0.04 9.47+0.03  9.18+0.14

W EAU BRI 7 3RSz A A A 2 A 25 A8 M (IRBP) (25 % B 2 M58 4 91 ERAA R A L BE W LA A A I 4 BC 4 T S 454k
TR S TRBP 22 JIKAYFLEE IR ; NC 41 . 3 S SRR Y 0 1 A B ER /K " P<0.05," P<0.01 ws NC 4,

= miR- xR

15 = miR-it % ik
£1.0 1
- b
0.5
Lo

0.0 - N -

& N N
S & N
\\{3 ‘OQ\ ‘()Q\
$ & &

1 miR-223-3p 5RAr AU/ Ropj BIFRiEKF
"P<0.01 vs miR—PFIPXF HRAH .

2.4 KRIRFFIMEERRAL S Th1 5 Th17 fEKF
B 5 12d, U 3K A A A3 T R D = 28 K BB | 9k 2
ZE AR ZIH Th Th17 407K, &8 BC K5 NC
ZHRBAR L, 42040 Thl F1 Th17 40 /K F 25 2 B 501
(4 P>0.05), 5 NC 4 E, EAU AR 20 K fL4%
L Thl F1 Th17 4B By, WLk 4,12 3,
3itit
2 RS A R — IR B UL DAIR N RIE M RHE Y A B
SRR RN , B A A IR L5 | D RR e R B R A T ekt
&, BT, 2 AR B AR L AN S8 T R I R IR T
F BRI R R BE R, B2 e KA 5 Ak
Y T B0 E I RE , 2T R i A

772

A, WEFE B, Thl Th17 20 2 375 5 8 46 15 9% 22 9 1 5%
HENZE  Thl Al Th17 408 N+ E AN FAERAEH, Thl 1
Th17 5 W AR S AN F IFN—-y \1L-17 H:[F =5
THIBM R R A KRR R B R £
S5l i, Horh Noteh {553 6 2 4E REALA S 58 F- 55 11
BT, 7E A0 M R T )R AT R AR R LG CD4T T
AHBEL 3 A6 >R Th [ Th17 S5 2% 240 i JE 1M 52 ) Th 41 i 2 1]
4 L BT | D55 W 280 5 4% 4 BRI AR SR A
F Rbpj & Notch {555 38 [ 1 fb 2 A& v iy b 250 1), 78 0 3L
Y RN 4 MSZAA Notchl ~4 4 7] 3 o ek PR %
A7 Rbpj W5 FUSE A 9255 , @kl Rbpj R AT BH W7 4256
Notch {5538 g L1e1" o

MicroRNAs( miRNAs) A& — 2 55 Fr Bt 19 PN U5 1 F 2 B
RNA 431, BE ELHEZE A 45 2 1) mRNA $E40F1% 3 sl B
TP DX AT R A 410 1) 28 11 S8 R G, AT LA 67 s A5t 0 1
Tk HE A s R s U R Ok M 2 R T R R W,
miRNAs AT 38 95 Th 40510 7E B B G e P 1) &
FEHLH] % 4% B ZAE ], Chen 25" BF 58 & B, miR -
223-3pfE L HE H B G RE MO L5 /N R AP G R 1k B S AR
TIEH# /MR, miR-223-3p A NLRP3 4 5E /MA 9 3
ik AR HER 98K 40 M ( dendritic cell, DC) [a] it 52 4 DC &
K143k, miR-223-3p 38 i< 4000 1 Bt S s 2 A 2 R 440 At 1)
Uite, AR5 F AT T 48 (Treg) 197742, #2278 miR -
223-3p Z 5% M 2 MR SR AN M 1 R AR A B
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F4 HBE12d ZAKREM HEEFIRALH Th1, Th17 Ak E (X£S,%)
g3 Ik e AR 4 40
Thl ZffI/KFE  Thl7 4K Thl 4UffI/KF  Thl7 ZHHEKF Thl Z0ffI/KF  Th17 40fEKF
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