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/I RNA-194-5p 55 cullind A TEMi&5 %555 A it eik B i S

= AB000 e, B 2 AR, AR i R R
Ve fs, P EPRALERARLBE SR, AFEZR HEET S, AR R,7Td P70 467099;
P EPREA L E T E AR ERSFRA, Td - TLb 467000;
‘P BT RA, TTé dE 473000

WE: BHM IR/ RNA-194-5p (miR-194-5p) 5127 3 3% 5[ cullind A (CUL4A) AENR 85 R A RS R R L. A&
FEHL 2016 4F 12 H %2 2018 4F 12 H v [ -5 bft T 42 1A WEOLL 9 Bl 16 e 25 A% 5 05 A BIFSE X6 52, B2 R I8 4% A 50 4 S fili 2%
T, PR IR EE LI N SO BRI v AR S5 A% IR 201, TRT IV e VARG B 5 50 A Dby ok HRZHL o SR )i et 0 e S SR 5 Ml S
B (qRT-PCR) A5 miR-194-5p . CUL4A mRNA | & 5 RZ5 4 45 11 5(GBP5) mRNA (Y38 3% ; BEH A0 2 W BRI 72 (ELISA ) A&l AT %%
P Tim-3 (sTim-3) \ 7 ¥ ¥ Gal-9 (sGal-9) /K T ; 5K FH Pearson #H I 4347 46 50 il 45 4% 95\ miR-194-5p . CUL4A ik it 55 GBPS
sTim-3 . sGal-9 MY AH OCPE o S5 4% 73 BT I (Mib) 8 4 A LI 41 Jifs & U937, ELISA K I 11 41 g £ -6 (1L-6) M IRFE N F o
(TNF-a) K- 25 1B ERE 7% (Western blotting ) K Wnt/B-3% 34 2 (Wnt/B-catenin ) 5 518 A S 26 (1 T 40AE 7 (TCF) i
A N FEG-3 (GSK-3B) \B-catenin Feih &, ZER 55X HRALAH LL , v IR 45 A% IR e 21 5 s 285 4% 4195 A\ I3 miR-194-5p .GBPS
mRNA 12235 KCF THE (P < 0.05) , Hi i miR-194-5p: (1.0120.23) [£(2.32+0.53) 14 (3.35+0.20) , sTim-3 . sGal-9 /K V- F} 75 (P <
0.05), CUL4A mRNA 216K i F AR [ (1.03+0.11) H(0.7320.12) H(0.41+0.15) , P < 0.05 ], WAR S5 4% Il e 41 5 il 45 4% 41 4%
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FEARIAIAA L 25 S AT BE T 75 L(P < 0.05) ;miR-194-5p 5 CUL4AA B AR 5 (7=-0.421, P < 0.001) , miR-194-5p 5 GBP5 ,sTim-3
sGal-9 5 IEAHIE (P < 0.05) ; Mth JBYL AN JG , 1L-6 . TNF-a [ 35 K- T 55 (P < 0.05) , TCF ,GSK-3B . B-catenin F i it Tt (P <
0.05), Z5it miR-194-5p TEMiZEAZ G A 3635 B, CULAA KT, “ 8 T e 5 & Lk Jeid e

IR AL AEROMEUTRE G UNRNA-194-5p; BB A ML cullindA; AT

Expression and significance of miR-194-5p and CULA4A in patients with tuberculosis
YAN Shuna',MA Teng2 ,LI Guofeng”’ ,LI Jinzhou',ZENG Junfeng3
Author Affiliations:"Five Districts of Internal Medicine, "Lung lavage center, "‘Department of Internal Medicine, Shen-
ma Group Occupational Disease Prevention and Control Hospital, Pingdingshan, Henan 467099,
China; *Department of Respiration, General Hospital of China Pingmei Shenma Medical Group,
Pingdingshan, Henan 467000, China; *Department of Liver Diseases, Central Hospital of Nanyang
City, Nanyang, Henan 473000, China

Abstract: Objective To investigate the expression and significance of miR-194-5p and CUL4A in patients with tuberculosis.
Methods Patients with tuberculosis from the China Pingmei Shenma Group Occupational Disease Prevention and Treatment Hospital
from December 2016 to December 2018 were selected as the research object, and the control group (50 cases), latent combined infec-
tion group (50 cases), and pulmonary tuberculosis group (50 cases) were set in the experiment. qRT-PCR was used to detect the expres-
sion of miR-194-5p, CUL4A mRNA and GBP5 mRNA. The levels of sTim-3 and sGal-9 were detected by ELISA. Correlation of miR-
194-5p and CUL4A expression with GBPS, sTim-3, and sGal-9 in patients with tuberculosis was analyzed by Pearson method. Mtb in-
fected human macrophage cell line U937 and detected the levels of IL-6 and TNF-a by ELISA. Western blotting was used to detect the
expression of TCF, GSK-3B and B-catenin. Results Compared with the control group, the expression levels of serum miR-194-5p and
GBP5 mRNA in the latent tuberculosis infection group and the pulmonary tuberculosis group were increased (P<0.05), and miR-194-
Sp: (1.01+0.23) vs. (2.32+ 0.53) vs. (3.35+0.20), the levels of sTim-3 and sGal-9 were significantly increased (P < 0.05), and the expres-
sion level of CUL4A mRNA was decreased [(1.03£0.11) vs. (0.73+0.12) vs. (0.41+0.15) , P<0.05], there was a statistically significant
difference between the indicators of the latent tuberculosis infection group and the pulmonary tuberculosis group (P < 0.05). miR-194-
Sp was negatively correlated with CUL4A (r=-0.421, P < 0.001), miR-194-5p was positively correlated with GBPS, sTim-3, and sGal-9
(P < 0.05). After Mtb infected cells, the expression levels of IL-6 and TNF-a were increased (P < 0.05), and the expression levels of
TCF, GSK-3B and B -catenin were increased (P < 0.05). Conclusion miR-194-5p was up-regulated in tuberculosis patients and
CULA4A was down-regulated. Both may be involved in the occurrence and development of tuberculosis.

Key words: Tuberculosis, pulmonary; MiR-194-5p; CUL4A;

Mycobacterium tuberculosis; Ubiquitin-protein ligases;

Inflammation

iy 235 2 W DR 8 DL 2 — , L R B 45 4%
3BT B (Mth) 5 | 2 9 — B0 48 P A% Ge Pk 95 , DAL
R A 52 Wm 5 A EEE L, Rk
Y Mith JER Y N & 2 Ay B 5 4% 1 JAURS: B S T v, i
Mtb F2 B 76 F B VA0 P, IF nl 3 2 B AR AT
SR R RE 7 DN 1 B 285 A% e LA ks = Bk
TR E RS TTRESENS (Cuanylate binding
protein 5, GBPS) TE Il &5 429k vh 28 ik K FH 5, FF T
BEAE N R B W AT s bR o BB Z5 A% 312
BCRIT AR I 4 v, DR R A802 B il 46 A% 1 43
Thricy BA EEE L. /D RNA-194-5p (mi-
croRNA-194-5p, miR-194-5p) 7 If £ 5155 S (1 .0 AL
i f b e 3k VA, OF T AR RO LA I S B A
W 5¥ ¢ B miR-194-5p W] §E [i) 0 1] 12 K % H2 il cul-
lin4A (CUL4A) 3= 35 PUTTT A F 48 i 2 I 1) 2 A2
{H miR-194-5p 5 CULA4A 7 fili 45 4% i i 26 35 1 R 1T
1 ASHIE 538 e I il 285 4 s NI T Y miR-194-

5p 5 CUL4AA YRk A H 5 Il gl iz & 2 kS iy A
S, [ ) 3 2o 4 A Mith JER e A PR I I 200 i U937
R LEAR MK AR 58 miR-194-5p 5 CUL4A 7E Mib
SRR v (R VR FHAILTR , PR T FLAE il 45 4% & i i R v iy
AT REVE AL

1 &BERS5AHE

1.1 —HAR EE20164 12 H £20184E 12 H
H ] S-S i 5 4 A R 5 B IR BE I T N R ICTR )
SRR N BN 42 K012 R Bt 45 4% N 50 151]
VEN IG5 R 40, A BERRIE « 2R 1R 7 B0 E S 7 A7 7F
PR AT T T A 8 N B4 5 Il 45 %32 K 59 AH DG AR
HET Hod 53 25 3], £ 25 i), AR R (43.25+16.32) % ¢
TR G5 B I5 N 50 4 R i AR S i IR e A, A
PR : 28 y-T PR BHOREE (IGRAS) i€ , IGRAs &2
PHAEE A 25 R0 R IR IR AE A% 2 S A Al (4
N, 2661, Ze 24 191, AF 1% (44.16£15.21) % . HEHL
[ 132 e A A v o A R A4 R 3 50 1911/ S X HEA, A



“Z % B 25 Anhui Medical and Pharmaceutical Journal 2021 Mar,25(3) - 491 -

VEFRUE : IGRAs 2 B HICAE (T 25 I ARE AR, 2B
3049, 2 20 5], AR (45.18+13.24) % . =42k
AR MR 22 R R G E L (P>0.05) , 2
AL . AT A (R BE A P S bk R S R E
MR, TR R NS A S I R

1.2 Ak

1201 £ ZRXA5ME APZANER U937 A
h E R A BE AR BT ST T Mitb I [ 3E[E ATCC A
H) ; Trizol | ¥ % st ) i 5 28 b il & AR
B R A TREA RS R 5 S0 A il bk T 40 A 53 125 W
W bR TR A BR A A B R 2% vl (PBS)
W 7 56 EFE B KRB A | SR VR AT R
W [ 2 4 P AL 20 A PR ) 5 8 P 0 B vk
(Western blotting ) g i 1| I B IR AEY) T
FEA FR A ] 5 ] 31 Tim-3 (sTim-3) 5 A % ¥ Gal-9
(sGal-9) iff 1 fe 28 W BFH I 2 (ELISA ) Az il 38 751 6 1
H & [E RD 23 A 5 140 A 3 -6 (1L-6) | JiEd TR FE [
F o (TNF-o) ELISA #2857 & 14 92 [ eBiosci-
ence A 1) 5 £ FG PR R 55373 (DMEM ) 5 Opti-MEM Ji
M3 35 35 50 [ 235 [ Gibeo 23 1 5 St AT 41 i H 1
(TCF) B 54 i B4 -3 (GSK-3B) \B-1E R 2 (B-
catenin) BTV A [ 25 [E CST 23 1) 5 R 1 48 Ak 1) ity
(HRP) i i L E i S =50 [ 35 [E Abcam A H] .
SERF S E i PCRAYIA FI 35 [E ABI/A H] ;338 PCR
130 A 26 [ B RBHE A ] 5 K bR U
H 36 EFEBR K RBHE A AL

122 BFEEAGEIY UBTARERTSEHE
I3 B DMEM R 35356, PR3 41 i 2% B 1x10° 1~ /Z2 7T,
BT 12 FLAR (200 G THAL) , i A 2 g (PMA ) 5
H 48 h, 740 I RE A R FL SR AR AR B A1 21k A B
A -E WA, R AR U937 4 L A T 24
FLAR , SR FH Mitb 2% 5 52 8005 V5 B L A, 9 5 4 h,
PBS VLU, B T 37 CHHIRIEFRA G IR 12 h, 3 5ic Ak
NC 21 (K240 HE ) U93T 41 L)  Mitb ZH (Mth 4L )
U937 4 it ) , WA AU 3k A 7 ) St 5% o

123 Eab %ok T4 TR S B4 R B (qRT-
PCR)#: ] miR-194-5p.CUL4A mRNA .GBP5 mRNA
89 FaEKF SR Trizol LA HUIMIE 5 441 U937 4
JL e RN A, 37 FH Nanodrop2000c #8323 66
R RNA VR EE . 2 e Si ) G d A PVl 5
RNA 30 %% 5% 4 )8 5 4 DNA (cDNA) . miR-194-5p iF
5195 -ATGTGGACTGTGCTCGGATT-3" , JZ [l 5]
M5 -ACTCGATCAGCT AGCTTACGA-3" ; CUL4A 1F
15145 -CTACTGGCCAACATACACGC-3", 2 1] 5
#15” -AAG CCATCTCCCTCGTTGAA-3" ; GBP5 iF [f]
51¥15° -GATCCACATGTCAGACCCCA-3", i1 5| #)
5" -GCACCGTAGATGCAACAGAG-3’ ; U6 1E [1] 5| ¥

5’ -GCTTCGGC AGCACATA TACT-3", R M54 5’ -
GTGCAGGGTCCGAGGTATTC-3" 5 H- i1 /i -3- 1 12 i
A (GAPDH) 1E [0 5[4 5” -AACG GATTTGGTCG-
TATTG-3" , JZ a1 5] ¥ 5> -GGAAGATGGTGAT-
GGGATT-3" , 59 g A T A9 TR AR A R
CiR- SR A qRT-PCR F WA 2 : SYBR Premix Ex
Taq I (2x)10 wL, cDNA 2 pL, iE & 17 5] %) %& 0.8
pL, ROX Reference Dye (50x ) 0.4 plL, X 7§ /K
(ddH,0) 6 wL; 2 B Z5 14 : 95 CHIAE P 2 min, 95 C
15 5,60 CiE k30 5,72 CHEMH 30 s, 40 R AE
¥ . miR-194-5p LA U6 i 4 2, CUL4A . GBPS L)
GAPDH & N £, 2k F 2 ¥ 31 & miR-194-5p .
CUL4A mRNA .GBP5 mRNA BYAHX =ik,

1.2.4 ELISA #l o i b 2m Jo B F- K+ %] ELL-
SA Kl 25 20 57 3 113G 1 sTim-3 \sGal-9 7K, ™
i e BRI & B B A T A

1.2.5 ELISA 5 5545 m| U937 48 fe. ¥ X 1 B F K
T R AL AN RS IR TR, R ELISA A2 4%
20 U937 41l i 98 M A 1 TL-6 . TNF-o 7K -, 46§
R G e B A A T

1.2.6 Western blotting # M TCF. GSK-3B. B -
catenin & & & ik UCHEK4H U937 4L, in A i
RIPA 240, vK EW%F 30 min, 550 )5 $2 B4 i 2
1, >R FH BCA VAN £ v B . U FURE L AT
T R PR M - R D A TR Y R S LK (SDS-PAGE)
BRI B 2 h, INA—$IR BRI (1:1 000) ,4 CHFEE
I, TBST YU, INA e B (1:2 000) , &= 3k
S FWEE 1 h, N ECL 5, I FH BRI 115 o0 Mr
Z45 M Image] A 53T 45 2571 IR EEAEL .

1.3 SHitZEAHE RHS M SPSS 21.0 #47
ST e PR IES AR TOR DL & £ s R, 4L
[] Eb 35 R Rl ST AR AR ¢ Kz 565, 22 2 [R) b3 R FH P
Rl Wr+ P2 E L HSD K ik o THE07E R
LB R R 3R, ERCR P K e o b4, R A
Pearson Al 5C Y 43 B K6 40 il 25 4% 5 A\ miR-194-5p
CUL4A ikt 5 GBP5. sTim-3 . sGal-9 f 4 & 1
PLP <0.05 H S A7 L.

2 H#R

21 K4ARF A ME B miR-194-5p, CUL4A mRNA
HIRIEKFLLE  SXFIRYIAH L, VIR 2h 2 e 4]
5 il 495 4% 4 IS miR-194-5p 1Y 33K 7K - TH &
(P < 0.05) , CUL4A mRNA 1Y % ik K FEREAL (P <
0.05) 5 5 VER AR 235 4% T G 4 A B, ot 485 42 4 N Il 3
miR-194-5p 1Y £ ik /K- F+ i (P < 0.05) , CUL4A
mRNA IR F-FEAR(P < 0.05) , 7R ILEK 1.

2.2 &4ER% AIME D GBP5 5 B E F ok F LR
50 HRA A B, W OR 45 A Bk e 2 5 i 445 A2 21 95 A\ Il
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F1 R R Il Z54% 105 T miR-194-5p .CUL4A
mRNA FY 25K F L /x + s

F4  EURA MBI EEAL BT R (Mtb) J5 miR-194-5p
CUL4A ik 54 A F TL-6 \TNF-a /K L /x + s

21531 % miR-194-5p  CUL4A mRNA 1l EE miR- CULA4A 1L.-6/ TNF-o/
pOpiis::) 50 1.01+0.23 1.03+0.11 WHL  194-5p mRNA (ng/L) (ng/L)
RS R A 50 2.32+0.53%7 0.73%0.127 NCH 9  1.01x0.13 1.02+0.16 171.32+36.21 101.32+13.25
i i 50 3.35+0.20%%  0.41£0.157? Mtb4l 9 2.11+0.26 0.45+0.11 378.41+41.59 213.54+43.21
F{E 542746 278.047 8 11.352 8.807 11.266 7.449
P <0.001 <0.001 P1H <0.001 <0.001 <0.001 <0.001

1 : CULAA 17 Z 8 34 cullind A o
O5 X EAMIL,P<0.05. Q5K EIAMIL,P<
0.05,

5 H GBPS mRNA 1 33K K F-FHim (P < 0.05) , sTim-
3.5Gal-9 7K FTHE (P < 0.05) 3 5 W AR 45 4% SR s 20 A
L, fili 25 4% 4H 9 LT P GBPS mRNA i) 3 35 7K F
JHE (P <0.05) ,sTim-3 .sGal-9 7K F-TF& (P < 0.05)
LR 2,

R2 RN IR S IS5 AZ LT T GBPS S AN T /K

Fo#si/x + s

215 G GBPSmRNA S sGal=9/

(pg/L) (pg/L)
X R ZH 50 1.02+0.13  2.61£0.52  1.35+0.20
WHREEIRYL A 50 2.13+0.319  5.12+1.20Y  3.95+1.129
Jif 5% 50  2.94+0.23%2 935:1.7192 6.52+42.0302
FAiH 782.957 414.062 198.126
P <0.001 <0.001 <0.001

1 :GBP5 N S W 45 A 15, sTim=3 J A %1 Tim—3, sGal-9
Jral P Gal-9.

OE XA L, P <005, Q5HREEZEYHM L, P <
0.05,

23 M4 #%5% A miR-194-5p, CUL4A RiZE 5
GBP5, sTim-3.sGal-9 B HH X E 5347  miR-194-5p
5 GBP5 .sTim-3 .sGal-9 £ IEAH ¢, CUL4A 5 GBPS |
sTim-3 ,sGal-9 £ 141 5¢ , miR-194-5p 5 CUL4A £ 11
A, P <0.001, HIELERILES,

2.4 E I 28 B B 3 Mtb /5 miR-194-5p . CUL4A
RIEEBEEXRMEFIL-6.,TNF-a K FELLE 5 NC
ZH A L, Mtb ZH 41 i miR-194-5p A4 2% 15 /K ¥ Tt
& (P < 0.05), CULAA mRNA [ 35 ik 7K F B& 1%
(P < 0.05),IL-6. TNF-a i %35 KV Tk & (P <
0.05), W% 4.

2.5 EMEZHAE R Mtb [ Wnt/B-catenin {5 518 %
HXEAREEILE S5 NCAIAMHEL, Mib 4 gnfih
TCF ., GSK-3 . B-catenin £ 4 F X & ik 1 T (P <

1 : CULAA Wiz 2P cullind A, TL-6 9 F1A1 I/ % 6, TNF-a
g MR AE I -

0.05), WLIE 1.5,

s 1—H i B -3- 1 12 %0 (GAPDH) 5 2—B- 3% M % (B-
catenin ) ; 3—H I & Wl LB -3 (GSK-3B) ;4—T 40 i P+ (TCF) 5
5—NC#H ;6—Mib 41,

Bl 1  Wnt/B-catenin {5 5 i M HH G2 11 G E1305 ]

x5 EWRANNEEE Mtb J5 Wnt/B-catenin 5538 ARG 1
R /x + s

20 31 FHRE TCFEE  GSK-3BZE  P-catenin & [

NC4l 9 0.43+0.05  0.44+0.06 0.32+0.03
Mih £ 9 0.98+021  0.96+0.20 0.97+0.18
tE 7.643 7.471 10.686
PlE <0.001 <0.001 <0.001

T Mth FEEHZ ST BT IR, B—catenin 2 B—7E ¥ 3, TCF 1y T 4H il
R, GSK-3B i Jt A s it ik it -3 .

3 g

H H il 25 2 Wi e i R UL IR I R L, A
() AR 485 4% 245 ) i U PE A [m] IR in 546 T
g5 2 Wi i A= 2 b ic A B R X, s
2 W 48 A% s N A0 JE il b A 5 RNA 26358 58 1
AIRES 5 R A SR Rt . BRI AR iF 58 F1
PR 87 8 miRNA 53 IF 40 87 AR 45 4% & A &
R ER

F3 45 504 miR-194-5p ,CUL4A F 1k 5 GBPS sTim-3 ,sGal-9 [AH AL 285 5 (18, PAH)

B2 GBP5 sTim-3 sGal-9 CUL4A
miR-194-5p 0.527,<0.001 0.451,<0.001 0.589,<0.001 -0.421,<0.001
CUL4A -0.497,<0.001 -0.553,<0.001 -0.519,<0.001

1 : CULAA 127 2 cullind A, GBPS i ST RZE & 811 5, sTim=3 N i Tim=3, sGal—-9 Sy Al % 7% Gal-9.,
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BEFEAF 5% 2 7R miR-194-5p 7] 38 i3 P4 45 Wnt/B-
PR 2 (Wnt/B-catenin) 5538 % M T 2 5 FL IR IR 55
LR e e ROk R AR . CULAA 7648 14 B %€
PRl N 28 8 IF T 2 5imgim kB X
KRR AR ST 4 R R miR-194-5p 75 fili 45
s N2k b, SR Gk i T IR 45 A% e o
A LT CULAA 1 3R 35 1t W] 5 B A%, U W] miR-194-5p
TR BT R CULAA ik S RFAK 0T BB 0 U il 45 4%
) A e e J o GBPS TE 4 I i v 63k iR T Al
S 5% R R, R R sTim-3 . sGal-9 )& T
o TR SL N, OF ol i i R M43, 5
IRBEEARL, A RIS 2 SR s I A5 A LY
GBP5 mRNA (3R A7KF- T+ , sTim-3 .sGal-9 7K F-FF
15 PR I 25 A% 08 NAR N AEAE RAE RN o ASBF5E 43
M fili 45 4% % A miR-194-5p . CUL4A #3515 GBPS .
sTim-3  sGal-9 fJ A 5& Pk |, 45 J /R miR-194-5p 5
CUL4A i, miR-194-5p 5 GBP5 .sTim-3 ,sGal-
9 FIEAH%, CUL4A 5 GBPS  sTim-3 . sGal-9 & 71 A
%, UL miR-194-5p 55 CULA4A A] 5z e i 45 4% i 28 i
FEE R . 4278 miR-194-5p 2 3k B T Al A i
W CULAA Fe3k N2 2 it 45 4% e A= B e o

Wnt/B-catenin {55538 F I 5 AT A2 i W20 i
o GRE I TL-6 \ TNF-a () 35" o F 53 32 WA M 4
i N\ H Wnt/B -catenin 5 5 3 #% 41 5¢ 25 1 TCF .
GSK-3B . B-catenin F ik _F il , I 0] 42 2F 95 95 kS ik
T, Wnt/B-catenin {55538 J 6 5 2 e &4 &
YA AHFST 45 L s Mib B 40 i b
miR-194-5p (& IAKF-Th 5, CULAA BYRILKF-
FREAR, 1L-6 [ TNF-a [ Rk K- 35 Th i o ARHIESY
25 5L i 7R Mith SR L o TCF ,GSK-3B | B-catenin £
F AR XS 28 3k 1 T, 1B Wnt/B-catenin {5 538 i
% A0 WA I R E T o $E7R miR-194-5p %
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