WREAFILELC

wcjd@wijgnet.com

HRIEL N B ZYE 20145:1528H; 22(3): 415-422
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

s /& 2 3 CLINICAL PRACTICE

MEZAGYHRG SR GEENLTIMERMIRNA

SFHERIERIE

MRAR, APk, B 2 R R, BRI, W F, B I, IRUB, R E, XMIRH

AR, B, KEE, BT, B, &XIE, BB, 5585,
XA, Lis Sl K S W — AR E RN 5 18 & A+
L& 201600

AR, FBATH AR ERBCAF 09 8 F /84T
333000

MK, S XFZFE_WBEREREHN 1B EHIT
330000

AR, BRI, =2 MEBF=IBRTHRIDEVHAS.

RO RAFELKBA A, Nos. 81070357, 30660066

L TANTR B S A ASERAE TR A, No. 2011LX02
TEE RS AXBXNRES T, HRIREBER. B4
KFEE. BHET. B XIFERRIIBRIETTN,; XAS
NS KM ESEEES, NEXEEBIIZHESIHIR
ST

BiRAEE: XUSHE, 201600, LRSI XOWPE746S, L8
BRLINEE - AREFRIN T OB RR.
liuliangming@hotmail.com

E83%: 021-67720053

WFBEHA: 2013-08-26 BOHHEA: 2013-10-28

SHHEE: 2013-12-04 4R BHA: 2014-01-28

Differentially expressed
microRNAs in plasma of
pretreated patients with/
without anti-tuberculosis
drugs-induced hepatotoxicity

Chang-Gen Ye, Shui-Lin Sun, Ru Bai, Wei-Xing Zhu,
Cai-Ping Chen, Ping Xie, Hui Zhao, Wen-Juan Tu,
De-Yong Gao, Liang-Ming Liu

Chang-Gen Ye, Ru Bai, Wei-Xing Zhu, Cai-Ping Chen,
Ping Xie, Hui Zhao, Wen-Juan Tu, De-Yong Gao, Liang-
Ming Liu, Department of Infection Diseases, Songjiang
Hospital Affiliated to First People’s Hospital, Shanghai Ji-
aotong University, Shanghai 201600, China

Chang-Gen Ye, Third People’s Hospital of Jingdezhen,
Jingdezhen 333000, Jingxi Province, China

Shui-Lin Sun, Second Affiliated Hospital of Nanchang
University, Nanchang 330006, Jingxi Province, China
Supported by: National Natural Science Foundation of Chi-
na, Nos. 81070357 and 30660066; the Leading Medical Co-
operation Foundation of Shanghai Songjiang, No. 2011LX02
Correspondence to: Liang-Ming Liu, Department of In-
fection Diseases, Songjiang Hospital Affiliated to First Peo-
ple’s Hospital, Shanghai Jiaotong University, 746 Zhong-
shan Middle Road, Songjiang District, Shanghai 201600,
China. liuliangming@hotmail.com

Received: 2013-08-26 Revised: 2013-10-28

Accepted: 2013-12-04 Published online: 2014-01-28

Abstract

AIM: To investigate differential expression pro-
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file of microRNAs (miRNAs) in plasma of pre-
treated patients with/without anti-tuberculosis
drug-induced hepatotoxicity (ATDH).

METHODS: Plasma samples were collected
from patients with/without ATDH before anti-
tuberculosis treatment and subjected to miRNA
microarray analysis. Twenty-five miRNAs were
tested using high-flux real-time quantitative
PCR. The target genes of miRNAs were pre-
dicted using the Internet software, and the GO
functional classification of target proteins was
analyzed using the PANTHER tool.

RESULTS: Compared with patients without
ATDH, there were 7 miRNAs differentially ex-
pressed in patients with ATDH before anti-tubercu-
losis drug therapy, 4 of which were up-regulated,
including miR-4284, miR-3620, miR-652-5p and
miR-4800-5p, and 3 down-regulated, including miR-
338-3p, miR-424-5p and miR-194-5p.

CONCLUSION: There are differentially ex-
pressed miRNAs in the circulation of patients
with ATDH before anti-tuberculosis drug
therapy, and the up-regulated miRNAs (esp.
miR-4284) may be new biological markers for
screening ATDH susceptible population.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.

Key Words: Anti-tuberculosis drug; Hepatotoxicity;
MicroRNA; Plasma; Differentially expressed

Ye CG, Sun SL, Bai R, Zhu WX, Chen CP, Xie P, Zhao
H, Tu WJ, Gao DY, Liu LM. Differentially expressed
microRNAs in plasma of pretreated patients with/
without anti-tuberculosis drugs-induced hepatotoxicity.
Shijie Huaren Xiaohua Zazhi 2014; 22(3): 415-422 URL:
http:/ /www.wjgnet.com/1009-3079/22/415.asp DOI:
http:/ /dx.doi.org/10.11569/ wcjd.v22.i3.415

T
B 0 BF %A 45 4 25 4 BT 21 (anti-tuberculosis
drug-induced hepatotoxicity, ATDH)X 3£ ATDH

¥4 k4
R G WITE
P (anti-tuberculo-
sis drug-induced
hepatotoxicity,
ATDH) % % # &
B R R R
HEEWHRRER
B, 3 RALEE A
R A N
ZFfiie, mA
S R8T P
1% 57 3 &k Ao i
FmA S, ~
TRk 5| ARAT
B R EE R
. ot A E
k, BRI RA
R—BAEXNT
ATDH 4 & A #
H R, B A
b F B AR
X T My R
MR T, A&
Z i % ATDH#
KA. AR
AEREAX K
B % SHOmR
R HFATDH S
Bk ihEey £ %
7 6. 2R R 69 A
RAEFET AR
LEARR L
B, B A58
ATDH % &t 8
FRM 4547, miRNA
o & 4m B He
SRR R
RS TF,
TP £ 57
DR 3
B F ATDH % &
FAFEN

W@ T E A
I, #ix, P
HEHKFE=
GARFRBETE
K2 )AF B sh A 7k
&, AR E I,
rHEFT(LEX
FYAET A F S
(FF R % 52, A% 4
)

2014-01-28 | Volume 22 | Issue 3 |



416 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THSRHEAMILZVE 2014F 16280 55224 5380
w4 iﬂz ﬁ s BHATT A f R £ FR AR mMIRNAS T, ZIHP. HUA 225 TR s P (anti-tuber-
ATDHX 79 5 - A P 3 » - . . ..

52 A 52 5 A i ) ATDH %) B % T A 3R AL 3T 69 £ 4 5 1847 culosis drug-induced hepatotoxicity, ATDH) i
3 B ABER A SERZIRIRTT W IE) J ™ T WA R SOR. ATDHI H

Fo I & AT
A 97 i 9T BT S
EFHT S

(49

TEE
Jaishideng®

Fik: RAmMIRNAY: A A2 ATDHZ 3+ 8 % 4
AT AT e AT, ST B A £ SRR AL 0257
miRNA%F, KA il & £ K HEZPCR
AT AT IR E. A M EmiRNA¥ K
TR B A 2+ £ A R B miRNABEAT Yo 2k B TR
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1.2.2 & A2 mLEEDTAYUEE T,
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kit(Ambion, Austin, TX, US), #% MR 5 & i 04
BT SRNASAE. T ZE 0 R 625 pLifi
IEFE T 5 ZE R F2 X Denaturing Solutionig 2] J&,
AL 25K T0K Ll %0 T R0 R A KRG
BOMNE TSR A g D, 2030 s, FUE
L. JET 700 uL miRNA Wash Solution
L(TAR NI L), #015 s, Fugnd. i
500 pL Wash Solution 2/33E3EFI PG, B0
min DL FRUE ) A 2k B B0k, SE AR T
ATRH(95 C)TEHE K ZUERT hL, B030 s. 4L
VR (T RNA), 47120 'C. RH]Agilent
Bioanalyzer 2100(Agilent technologies, Santa
Clara, CA, US)XFERNATEAT HL bk 5t S A8 .
1.2.4 miRNAARIT: K Agilent miRNA
R £miRNA Complete Labeling and Hyb
Kit(Agilent technologies, Santa Clara, CA, US), #%
FEE B XA i P I miRNA 2> T3 T AR
RIS ERAE L IR R - 100 ng B RNAZ A 7 1 19 il
VEF B0 )5, INAN100%DM SOAEFF: i A8 1.
HMHIT4 RNAJERMHEATCy396hRid. RN 45
WG, FERE G BT AR A A P g sl T .
1.2.5 miRNAY H 45 3 miRNA F K] Agilent
iR wl$E AL Agilent human miRNA(8 X 60 k)
v18.0. iZuth i I i AR miRNA 18871,
XFEREF45304; BEANE T IR T 7R AN
#(HBV. HHV1. HHV4., HHV5. HHVS,
HIV XHSV-2)1140MmiRNA, X M54 417
AN B mMIRNAXS W PR B S EE AL EB 0. L
Pi K5 T Sanger miRBase release 18.0. Z%AT 54
KM Agilent miRNA A ACE A EmiRNA
Complete Labeling and Hyb Kitf\J 2448 #i57, 1%
YO HREAT. 2R B TRl i
miRNAFE G ] o M2 /K FHT v i, N5 1
WL SRJE, INAZEAL B S. 100 C4 s
WIS minfa, VKKH YR A15 min, 204
LR N K445 uL = N % T Agilent Sure-
Hyb chamberi&J4 [ 5 v b Kt v siFE IR Gy A7
“Agilent” AL AR AR L, 4
%:SureHyb chamber, 1175, ¥ SureHyb chamber
BT, WEESS C, HiH20 r/min, RENAAZ
20 h. 228 5¢ G FEYE T staining dishes(Thermo
Shandon, Waltham, MA, US)H 5 A, wEH BT K
ik #1I°h Gene Expression Wash Buffer Kit (Agilent
technologies, Santa Clara, CA, US).
1.2.6 &K 2R A HIBARE: T 4R K Agi-
lent Microarray Scanner(Agilent technologies,
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Santa Clara, CA, US)JE47414#, HFeature Extrac-
tion software 10.7(Agilent technologies, Santa
Clara, CA, US):EEL#, {15 & Scan resolu-
tion = 5 um, PMT 100%, 5%. fiJri KHGene
Spring Software 11.0(Agilent technologies, Santa
Clara, CA, US)HHTIH— A, Fr RSN
Quantile.
1.2.7 %85 2 FRT-PCR: X H Sharpvue™ miRNA
Assay(Biovue Technology Ltd, USA)iR (%
Al HLAT 28 525G 3G IR A L Al-in-One™ gqPCR
Primer, 0] F T AA—ANE B B [ e DN AHAS
%2 FmiRNAs), KA UL 53T, 0.05 pgit
RNA, ImiRNA RT kiti¥fi %% 4 5 —HEcDNA.
PLES —HEcDNA B, I AqPCR Master Mix
BEATPCRY™ Y. G B E A 95 CHiAL 2
min, (96 ‘C/5s, 58 ‘C/1 min) X3 cycles, (96 C/5 s,
60 ‘C/30 s) X 37 cycles.
1.2.8 A3 8504 NH KR EmiRNA
AL PRI R A 1E A mi RIN A DR F000 1 2y
REBTFUEH FEMiIRDBCR HI I 00 T2 H g Mir-
Target24 f) 3 U (http://mirdb.org/miRDB/). 7£
Target Mining UL, 2EHEZ £ A B K Tl A7
4 (target score) 604>, I AMEIE P 1
L (FENID), KA PANTHER tool(http:/www.
pantherdb.org/) & A4 AHE 5 1 GO E 32K,
Gt AT )b 5 B i A signifi-
cant analysis of microarray & -, ZE1TSAMZ#T.
P<0.05 L% 415 5 2 A5 B Lo g2 {H 4 XHE>1(HH
XTI IRE T HE>245 8i<0.51) o 22 S Rk
fF/miRNA.

2 BR

2.1 ATDH#»3F ATDH % # 4L57 A] 2 2 miRNAY:
B A X ATDHE AT DH & ALy A1 ifn 2% 3k
ATmiRNAL R, b R S AMA#r, 453
AR R IL # Z [AAFAE B 35 Fe vt 2 22 R IR IA
R P miRNA S (= s ERIE K
1), FATIZE RS P R SR A ] P 45 R S A
A A S R 4 0 /D (I3 A7 5% A AEEE R
FEAR AT ATk, AT H T Kl B b
KK 2R Hain 2 el E5 R
miRNAZF 325N HAT N 28 o Ak .

2.2 ATDH#A=3EATDH & #4477 &7 fo R 254
miRNASF LB % K2 FPCRYM X A
W AEAE BB R & 025 miRN A% 11
— 35 K H e R SN SO E P CRAMT. R

mi:A2E

B R R T R
FATDH % & &
#* % & . ATDH
B AL RE A
22 2 AU 694K
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gziiﬁfﬁﬁﬁ No. miRNA name AACt 27429 Regulation i, B o b R RATDH KA. 254

1 hsa-miR-4284 -19  3.66 Up AR Tl DA B AT DGR DN 22 25 Pk IR 9 3T 4
; h::i‘nr:‘;::sfgp jg Z"gi SE ATDH %) B34 i 25 (1) 2 225 ). N- S Wi B 1
4 hes A5 _1:1 2:08 U (N-acetyl-transferase, NAT2)F141 ffu (%, 25 P4507
5 hsa-miR-1249 09  1.92 N (WCYP2ENIE K 2 35 IFE Z . WF9E o,
6  hsa-miR-3937 -09 185 N NAT2Z 3518 LB R ES) 5 AT DH &) 264 7]
7 hsa-miR-584-6p -08 177 N HHEYIIA I, XHTFNAT212 LW o,
zhiigxﬁ;pjg ]g E ST ZE 5 400, BICYP2E LB BT
0 e P \ R, PR RS, SIEATDH!Y, 1)
11 hsa-miR-1260a -06  1.50 N — IS A K IINAT21E AR5 ATDH
12 hsa-miR-1224-5p —-0.6  1.48 N S EYEZ AR & CYP2EI 2 41k, BP
13 hsa-miR-677  -04  1.29 N cl/c13E NI 5 ATDH 5 8tk 2 ) & 75 AH ¢, B
14 hsa—m-iR—378i -0.2 1.14 N ﬁﬁi%""/ﬁ“o]. HEIﬂ:fﬁﬂfﬁﬁﬂks-ﬁg%’@ﬁ(glutathione
12 :z::r::;‘:iizz 8? 2)32 E S-transferase, GST)ZEH BR4 F H JE A4 o fr
17 hsa-miR-7-5p 04 075 N PO EEAEH, XIGSTHFIEAGSTTI A
18 hsa-miR-34a-5p 0.6  0.66 N GSTMI1Z M R FT 0 — B Rl Ay D IR A A
g lmammii-aei—sp - 0G0 N SCHR S, GSTTMI *0/%0 (null)2{GSTT1 nulldt
20 hsa-miR-125b-5p 0.7 0.63 N IEEQE@,%%‘EEH—;ATDH[B’W, 1E%ﬁﬂ/‘] ‘Iﬁﬁﬁ
i; h“;a_‘r:}:‘_]‘”jfgp ey Gitfih, GSTMI *0/*0BGSTTI *0/*0 FEEpi
23 hsa-miR-338-3p 1.1 048  Down AT HE DR [R] N i R 1 57, FCATDHI R AR %Al
24 hsa-miR-424-5p 1.1 047  Down JEW BN Rk, BT S ATDH )
25 hsa-miR-194-5p 1.3 0.39 Down @z%—mﬁ{w?g,ﬁ‘
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R, HAEATDH & A E, ATDHE 3Rk 11
FImiRNAF 44, fUF5: miR-4284. miR-3620.
miR-652-5pF1miR-4800-5p; KA i [JmiRNA
34N, AHE: miR-338-3p. miR-424-5pAlmiR-
194-5p(FK1).

2.3 Z A EAmiRNA¥e K B Fn 4 R & ek
BGOF ey £ KL LIHKImiRNAS TS
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FImiR-4800-5p [F] N 4 AN FEFHEP, gk
£ “human” . g5 5 WK, BEIE DR T AR 4 ik
607> # A 264N EE K. o, BB 8043 11
RURE R334 (22). I FH AR FE AR DAL ) £ 40 1R
SIS GEID), FHIPANTHER tool k&M iE
HIMGOIRE /T K (3R2).

3 171E
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CLRN, 7540 B Ty 5e 5 AU Wl 25 R i 458 v,
microRNA(mMiRNA)Z> T2 T S gAE e,
I, AEATH , AT IS Ss 259 )5 K E
JH-A5 497 R AR S AR 453 0 11 i 45 A S 2 A 7 i .
FIAT T miRNA G =TRSO A
S5 IR TR AT PN (A AR 28 e I R T v/ %
I mIRNA. FRATD0 5256 45 kAT T A HAT 4
(R 73 B Ak ag, DS At IR T e
T B D (%341 | ), HELLIRTG AT GE vk A
A . AT — DXy s 45 R4 T
Lok, xof AR A7 B/ R I AI25 4 miRNA
3 AR R IR A T (52049 38 K H il &
S 96T P CRIFAT M ATIUE. AR, JiT
P05 5 B3 F8 3 2 T8 7 miRN A S A7
gk, Hrb, miR-4284. miR-3620.
miR-652-5pAImiR-4800-5pf/EATDH £ ik I
i, miR-338-3p. miR-424-5pfImiR-194-5p7E
ATDH I RIL T .

X AEATDH & & A 97 i &8 F il
miR-4284. miR-3620. miR-652-5pF1miR-4800-
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ER=R

GO IHEE

FFS miRNA Ry £ER
1 hsa-miR-4800-5p 100 /7GB1BP7
2 hsa-miR-4284 99 GNGT13

3 hsa-miR-4284 98 I/PSH3

4 hsa-miR-4284 98 MAVS

5 hsa-miR-4284 97 ORAIZ

6 hsa-miR-652-5p 94 SECT4L7
7 hsa-miR-4284 93 SPN

8 hsa-miR-4284 91 LOCT100653346
9 hsa-miR-4284 91 TMEM120B
10 hsa-miR-4284 90 CYP20A7
11 hsa-miR-4284 89 OPA3

12 hsa-miR-4284 89 CDK17
13 hsa-miR-4284 89 RAB3B
14 hsa-miR-652-5p 88 SLC25A24
15 hsa-miR-4284 88 PLAZRIT
16  hsa—-miR-3620 88 USP46
17  hsa-miR-3620 87 PUMT

18 hsa-miR-4800-5p 87 D7L

19 hsa-miR-4284 86 ZNF292
20 hsa-miR-4284 86 PLINS

21  hsa-miR-4284 86 ENAH

22  hsa-miR-4284 85 RAB3IP
23 hsa-miR-3620 85 ACPP

24  hsa-miR-652-5p 83 T7LR7

25 hsa-miR-652-bp 83 ARRAS2
26  hsa-miR-3620 83 GPBPILT
27 hsa-miR-4284 82 ARLIM

28 hsa-miR-3620 82 INSIG2
29 hsa-miR-4284 82 ZFR2

30 hsa-miR-652-5p 81 U7S2D
31 hsa-miR-652-5p 81 PRKCA
32 hsa-miR-3620 81 TSPAN9
33 hsa-miR-4284 80 AAKT7
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