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WE: BH  FHUNRNA-146a(miR-146a) & 7538 280 1 835 Kriippel BE5% 56 R 7 (KLF7) (1928 3510 52 M5 15 B A R
NTHMAAE S N AlE . Tk SRS 90 i 5 A WEE S (qRT-PCR) RS 5 PR HE 28995 A T 241 i 5 il e T 4 it
' miR-146a i 335 ; 23 3184 anti-miR-NC . anti-miR-146a . pcDNA3.1 . pcDNA3.1-KLF7 % 4t 7 35 17 PR FE 2895 AT 40 5 5% )
i £ G 328 W B (CELISA) 62 I 1 20 A -6 (IL-6) | (AR ME A 32 -17 (IL-17) L FIAR LA 32 -23 (11-23) i 7K 5 X FE T A 512
I IIE miR-146a 5 KLF7 80 [6) 454 ¢ 2 ; 2 115 N3 ¥ (Western blotting) 8  KLE7 . [ WEAH X 5L K 5(ATGS) Beclin-1 93¢
K. R O SHEBECT AN A, B EE A A T A P miR-146a 9235 5 FH = [ (1.00+0.08 ) Hu( 2.74+0.13) ,1=53.54,
P<0.05]; 5 anti-miR-NC 41 I #5 , anti-miR-146a ZH 11-6[ (823.17+14.10) ng/L [ (372.31£11.03)ng/L.] . 1L-17[ (901.00+16.29 ) ng/L
1 (428.39+12.34) ng/L 1L-23[ (886.38+15.11) ng/L. It (401.61+11.75) ng/L ] 4 7K - [ A (1=43.62, 40.06, 43.87, P<0.05) , ATG5
[(0.33+0.03) [t (0.79+0.07) ] .Beclin-1[ (0.42+0.04) [£.(0.91+0.08) | 7K 1 /K F- T 75 (1=10.46,9.49 , P<0.05 ) ; XL 5¢ ' & iR 45 52
U5 I 52 miR-146a AT L [0] 25 45 KLF7; 7% 4% pcDNA3.1-KLF7 7] B i B AR 1L-6[ (823.17+14.10) ng/L Lt (477.37£12.01 )ng/L] | 1L-17
[(901.00+16.29)ng/L H:(558.67+13.16 )ng/L] . IL-23[ (886.38+15.11 )ng/L H.(531.69+12.75 ) ng/L ] (17K - (1=32.34,28.31,31.07,, P
<0.05) , #55 ATG5[ (0.32+0.03) 1t (0.60+0.06) 1. Beclin-1[ (0.44+0.04) Lt (0.78+0.07) 193¢ ik /K ¥ (1=7.23,7.30, P=0.002) . &
W M miR-146a 7835 A58 A3 80 1) KLEF7 10 5000580 54 205 A T 40 B A RE B IoE B A1 32 440 i 1 Wt
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Effect of miR-146a on T cell inflammatory response and autophagy in patients with ankylos-
ing spondylitis by targeting KLF7 expression
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Abstract: Objective To investigate whether miR-146a affects T cell inflammation and autophagy in patients with ankylosing spon-
dylitis by regulating the expression of KLF7.Methods qRT-PCR was used to detect the expression of miR-146a in T cells from pa-
tients with ankylosing spondylitis and healthy human T cells. anti-miR-NC, anti-miR-146a, pcDNA3.1, and pcDNA3.1-KLF7 were
transfected into T cells of patients with ankylosing spondylitis, respectively. ELISA was used to detect the levels of 1L-6, IL-17 and 1L-
23. The dual luciferase reporting experiment verified the targeted binding relationship between miR-146a and KLF7. The expression
levels of KLF7, ATGS5 and Beclin-1 were detected by Western blotting. Results Compared with healthy human T cells, the expression
of miR-146a in T cells of patients with ankylosing spondylitis increased significantly [(1.00+0.08 ) vs. (2.74+0.13) ,t=53.54, P <0.05].
Compared with the anti-miR-NC group, the levels of 11.-6 [(823.17+14.10)ng/L vs. (372.31£11.03)ng/L], IL.-17 [(901.00+16.29)ng/L vs.
(428.39+12.34)ng/L], and 11.-23 [(886.38+15.11)ng/L vs. (401.61+11.75)ng/L] in the anti-miR-146a group were significantly reduced (¢
=43.62, 40.06, 43.87, P<0.05), and the levels of ATG5 [(0.33+0.03) vs. (0.79+0.07) Jand Beclin-1 [(0.42+0.04) vs. (0.91+0.08)] proteins
were significantly increased (t1=10.46, 9.49, P<0.05). Double luciferase reporting experiments confirmed that miR-146a could target
KLF7. Transfection of pcDNA3.1-KLF7 could significantly reduce the levels of I1-6 [(823.17+14.10) vs. (477.37+12.01)ng/L, 1L-17
[(901.00£16.29)ng/L. vs. (558.67+13.16)ng/L, 11.-23 [(886.38+15.11) vs. (531.69+12.75)ng/L.,1=32.34, 28.31, 31.07, P<0.05], and in-
crease the expression levels of ATG5 [(0.32+0.03) vs. (0.60+0.06)] and Beclin-1[(0.44+0.04) vs. (0.78+0.07),1=7.23, 7.30, P=0.002].
Conclusion Inhibition of miR-146a expression can inhibit T cell inflammatory response in patients with ankylosing spondylitis and
promote cell autophagy by targeting KLF7.
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SR LT A AR R I PR L T — S P R
TRERIE A AWESF R AT RS iR HE R R &
A ROk et R P R A R AER T 2 5 A &
g2 PPN 45 2 IR 1 kA I R e R
/I RNA (microRNA, miRNA) J2& — Ff 4F 4 5 P 5
RNA 43, I ] 3 o ik 1 4h -5 5 6 PR 25 45 AT 311
il L% 5 RH IR AR BIFSY SR W] miRNA 78 58 5P
A N T4 223K 7 I T RE 2 5ol B H AT
R R AR, P SE miRNA 7658 B
HHE AR N T 4l S AE 50y e [ Wt i/ P LA
B Y WFAE 3 W5 B R R A A P
/INRNA-146a(microRNA-146a, miR-146a) F ik i,
B G F AR 58 B A A 9 R A el R b i A AL
AR A Y E B 2T B R Kriippel £
% 5% [ F 7 (Kriippel-like factor, KLF7) 7] A€ J& miR-
146a A HEIE A, BF 98 26 W1 KLF7 A 42 2 R R A 45w
LI B VIREIK ., T AT FE M 08 B B b R
FEPAEME . HIL, AR5 E 2T miR-146a
Xof it VAR R N T 4B A RE S I B I 1 5
Wi, 3 X KLF7 0 [ 43R F
1 #BEFE
1.1 ESRF oA Mk 4 O R Bk
6 TR MR 450 N 18 B R BIFFE N 42 (2016 4F 2
HZE 2017410 7)) A\ A 55 G o B R
ZWbRHE", For 55 1041, 2 8 ], 4F- 1% (28.67+6.32)
%o IR T A Ml A AT B e A R e
SRR 24 61 0 % R4, o 53 14 461, 20 10 491, 4F
1% (30.25+4.12) % . W4 14001 (x*=0.03, P=0.857) .
A (1=0.98, P=0.333) L, Z R G228 L.
IO LB 5 % G2 B A JE R K UL 10 mL, BT & A
EDTA- BT s b, b B 200 6 43 25 W 3
B9 WA A A PR 20 M, R T 40 B R BR A B T
2 il .

JA R N HNE B2 B WE . ARAF A
B E USRS B AR OCEKR

N b EEL 200 6 B 1 R B A i R
+i A5 FR A 7] 5 Lipofectamine2000 | Trizol i 7] g B 3¢
Invitrogen 23 F] 5 PCR X & W A K& AW~
) ; anti-miR-146a. anti-miR-NC . miR-146a mimics .
miR-NC 4 A ] M B A YR AT FRA F] 4
F (IL)-6 TL-17 TL-23 e i X 7] &5 W [ b Vg il 196 2
YIRS A BR S 7] 5 St N KLF7 HidR g [ A6 50 i
HRHPBEARAF RN HWEAH RS
(ATG3) . Beclin-1 FL & 14 [ 3% [H Santa Cruz 2 &) ;
HRPARIC A I bt e — 9 A R SRR A
FR 2 H]

1.2 Ak

1.2 S¥a 5REMEERRMA TR T
96 FLH (5x10*4~/4L) , 435K anti-miR-NC . anti-miR-
146a.pcDNA3.1.pcDNA3.1-KLF7 #% Y& & T 41 iy, 43
SICAE anti-miR-NC 2 | anti-miR-146a 21 .pcDNA3.1
ZH .peDNA3.1-KLF7 4.,

1.2.2 AR AT F R S84 B (qRT-PCR) 4
M 20 B F miR-146a 69 £k K-F RH Trizol I 2L
S A A RNA |, 22 B8R S50 0K B0 RNA A B
¢DNA, UL cDNA A #H47 qRT-PCR K, 4 i 52
A ¢ ) a2 1 PCR A B B SV AR R . miR-146a
LLU6 i NS, R 274 31 55 miR-146a # Xf £
K,

1.2.3 B B% % 9% B M ik (ELISA) 42 ) 11-6, 11L-17 .
IL-23 697K -F WA a5 L A 5% B35, R ELL-
SA BRI 11-6 \ TL-17 . TL-23 A 7K - , 4% Fie B3t 57
SULH B TR

1.2.4 X3 K F B R 5 K B 40 miR-146a 89 ¥e 3k
starBase Tl Il & 7~ KLF7 #9 3” UTR &% & miR-
146a 1Y HANT 51, 73 5ke) s A B4R WT-KLF7 5
2 A8 R 3% & MUT-KLF7, 43 %) % WT-KLF7, MUT-
KLF7 5 miR-NC .miR-146a mimics T35 4 55 T 40 i,
A 0] 240 BELAF XS 26 St 2% il I 42

1.2.5 & & JR¥P & % (Western blotting ) # ] KLF7
ATG5 . Beclin-1 & & & ik WHE 4 23k BLME B HE 46
Joa AT 2 6L, 4 BB PG 1, ARG T AR VR B, SDS-
PAGE 70 B8R 11, BE 5, 3P 2 b N A —Bi B 5
FE PR, IR E 1 h, N Image J 5443
B 4% 5ty IR FEAH -

1.3 FitZEFHE KA SPSS 21.0 G it #5440 b
B IR ER D 2+ s ROoR H¥RF G IER i,
2 [8) Ho 85 R T ST REAS o K 56, HHROFORER 2 6
5. LAP<0.05S HESAGIFEE X,

2 #£8

2.1 miR-146a FEREEHEEFXKRA THEPHF
ik SR T UM L E, B A R AN T 4l
Jfl H miR-146a 1) % ik & F+ & [ (1.00+0.08 ) L (
2.74+0.13) ,1=53.54,P<0.001 ],

2.2 P miR-146a X2 E B HERBEA T AKX
ERMNBZEM 5 anti-miR-NC 4 F % , anti-miR-
146a #H 11-6, 1L-17 , IL-23 (1) /K *F [ i (P<0.001) ,
W31,

2.3 ## miR-146a 3B EMEEHXFATHKRE
BRI 5 anti-miR-NC 2H L %8, anti-miR-146a 2H
ATGS5. Beclin-1 2 1 7K °F F+ & (P<0.001) , W, &
1,42,
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F1 AH] miR-146a % 5% EAEE AT 58 B T 4 JRE SR 52 M /% + s

20 5 AL miR-146a 1L-6/(ng/L.) 1L-17/(ng/L) 1L-23/(ng/L)
anti-miR-NC 3 0.99+0.07 823.17£14.10 901.00+16.29 886.38+15.11
anti-miR-146a 3 0.27+0.03 372.31%11.03 428.39+12.34 401.61%11.75
tfE 16.38 43.62 40.06 43.87
P 0.000 0.000 0.000 0.000

4 5 %3 miR-146a 3 FIAXNT WT-KLF7 & MUT-KLF7 9 ¢ 2 ity

3 | —

H — —

I — m—

e 1 H I -3- B R I U (GAPDH) 52— Beclin-1;3— [
FHIEFEH S(ATGS) ;4—anti-miR-NC; 5—anti-miR-146a.
Bl1 ATGS.Beclin-14F ik

22 W miR-146a X 55 PR A 4 BE T A0 A WERY

M/ £ 5

20 51 GiV=R/¢14 ATGS Beclin-1
anti-miR-NC 3 0.33+0.03 0.42+0.04
anti-miR-146a 3 0.79+0.07 0.91+0.08
2 10.46 9.49
Pl 0.000 0.001

24 miR-146a ¥8 [ KLF7 starBase T Jll & 7%
KLF7 %) 3’ UTR & & miR-146a [ L AMF51, ULIE 2,
miR-146a 1 3 1k 7] AR WT-KLF7 ()9 2 i 15
(P<0.001) , 11 % MUT-KLF7 )7 5 2 B 5 6
2 (P=0.775) , W32 3. 5 anti-miR-NC 4 [L#X , an-
ti-miR-146a 24 KLF7 2 17K ¥ 7+ & [ (0.89+0.07) L
(0.37+0.04) ,¢=11.17,P<0.001 |, WLIK 3,

WT-KLF7 5 GUGGUGCUUGCUUGCUUCAGAGU 37
miR-146a 3 GACUUCUUGACUUAAAGUCUCC  5°
MUT-KLF7 5 GUGGUGCUUGCUUGCAGGCACAU 3

B2 KLF7#)3’UTR &4 miR-146a {) HAMNF 51

25 FRFEKLFTHEEUHEFRFATHERE
FER KR BRI 5 peDNA3.L 4 AL, peD-
NA3.1-KLF7 40 IL-6. IL-17. IL-23 1% /K “F- [ A% (P<
0.001) , ATG5 . Beclin-1 2 [1 7K F-F+ 55 (P=0.002) , W,
Kl4,%4,

TEPE ISR/ + s
ZH 3] GICRI€ WT-KLF7 MUT-KLF7
miR-NC 3 0.98+0.07 0.97+0.08
miR-146a 3 0.29+0.03 0.99+0.08
tfE 15.69 0.31
PlE 0.000 0.775
3 4

D — —

| — —

T 1 H I -3- W AR B SR (GAPDH) 52— Kriippel #4545 K+
7(KLF7) ;3—anti-miR-NC ;4—anti-miR-146a.
B3  anti-miR-NC 415 anti-miR-146a 41 Kriippel #5555 R T 7 B H

ik

5 6
4 s l——
3 — —
2 — A
1 — —

1 — H B -3- Wi R i AU (GAPDH) 52— Beclin-1;3— [ I
A e KR S5 (ATGS) 5 4—Kriippel £ 7% 5% ] F 7 (KLF7) ; 5—pcD-
NA3.1;6—pcDNA3.1-KLF7,
B4 pcDNA3.1405 peDNA3.1-KLF7 41 KLF7 \ATG5 .Beclin-1 & [
ERESSN

3 itig
miRNA A 3 i 3 7§08 PR 3 308 AT 532 W) 56 L
PR AR A N T AR M R T Je B S AR el A, A

R4 GERIKKLET 00k B AL 58 0 T AR AAE SN K A W 2L =+ 5

2053 G2 KLF7 1L-6/(ng/1.) 1L.-17/(ng/L) 11.-23/(ng/L.) ATGS Beclin-1
pecDNA3.1 3 0.38+0.04 823.17+14.10 901.00+16.29 886.38+15.11 0.32+0.03 0.44+0.04
pecDNA3.1-KLF7 3 1.03+0.08 477.37£12.01 558.67+13.16 531.69+12.75 0.60+0.06 0.78+0.07
i 12.59 32.34 2831 31.07 7.23 7.30
PiH 0.000 0.000 0.000 0.000 0.002 0.002
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W5 | & 0 B B g i 52 o] R H B e B 1 &
A0 IR W AR miR-146a 1) 26 35 FE 0] 4iE 28 3
HEBHE RN ERBIER . M E TS H miR-
146a 7] 2 5155 0] 70 J5 1 40 M 8404k /R 5
PE JRAE SV A5 22 B JRE RN SRR AR SE 4
bR o LA A R RN T 41 miR-146a 1Y FE 1K
HTF R, $E 7R miR-146a 7650 B EAE R & A IR JR
i R ] R AP R AR A

2 R 7 5905 B B3] 2% Al 2 42 o i 1
B R A A E RN Z — B R 1L-6.1L-17
TL-23 7K V- i AT AR 2 28 AE S5 vy 119 & A5 DA T Jn 26 %
Jpa ik RS AR G 5 A R P ] miR-146a K
Jer i M AR A AT 40 I S8 E N T 1L-6  1L-17 .
11-23 7K R , 32 7 300 i) miR-146a &34 0] 1) i) 58
BB AR A TR IE R Y . A W7 55 Fh
PR KA B % e 5, ATGS 55 Beclin-1 J& T H 11
P&y, HZR IR B s8R ol 7 R PEAL B WK 7T = AR
W, AHETY 5 R D ] miR-146a 23K 5 i
B AE A A T 240 ATGS \ Beclin-1 & [ 7K - TF
1=, eI miR-146a AT 41 5 EL A A R A T 4 iy
H 17K F . 4275 miR-146a 76 538 B YE A 89 AT
IR [ e R R R AR

i 2 A A5 B B I KLE7 7] BB & miR-
146a L EL [N, A BIF 5T 3IE 52 miR-146a 7] 408 ] 45 &
KLF7., #F5% 3¢ W40 6] KLF7 26 305 Al 42 £ 40 0 st 3
A HPAX Rl D RE B A Y KA I8 T S 5 RE RV
1 & A AR ARHIF IR S5 R N KLF7 i £k )G,
5 LA AR 2 N T 40 1L-6 \ 1L-17 . 1L-23 Ay 7K F
%A, ATGS \Beclin-1 2 FI/KF-T1E , 560 KLF7 53 %
eI B I NER 6o < g 23 SN N 1 03 ) VAR L
HEYH AL A WY A o $2 78 miR-146a A] BE 38 i 51 [
KLF7 5& R 2 5 RAE RN B 1A W5 o i DA T 6 56 B
PEBAE R & A R T R R AR

ZE LT ad 5 PR A 2% AT 41 i P miR-
146a 35 FH, 10 miR-146a %35 7] GE i@ 33 F
KLF7 (4335 WA 00 1 58 1 A6 A R s A T 4 i 4%
JiE S VL, AR T A0 1 Y R RTOh sR E MEE AE
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