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M3 5p 4k 3K EE miRNA-323a-3p (E A SR BESEY
T 1 B VEAS

WO, =R, B O, BAtEC, MERE", KEH® T
I bERE RS EMES AL SHMENER, L 200025, 2 LT (HEKEHE) A%TAERKSDL, LiF 201508, 3. HEAR
RIS 905 BRREIAY, bis 200235

[HZE] BB - Brociin EIMBAR IR microRNA (miRNA), &R NSEFRBEREY . Bk - RAFAN (Bacille Calmette-
Guérin, BCG, BIRR#HFEAHEZF ) BN RZABAMmmanE (THP-1) SRIFEMEEANNE (BCG 41), ¥ ARG 400 A X ]
YH, IR L AR IR 2 A A 3% RIS Wb R A Ak, I i B B R %8R (transmission electron microscope, TEM) ., #H i
ML R EAREM S €, JEAIMBRIEAT S Wy 5301, IO 725 R v i) 3 A28 53K 35 miRNAs, 3k 10 #1458 55
BE (Himdl) fn 8 Bl GEE (EREXTIRAL) B9 3% S AR EAT IR PR 98 0iF . i@t TargetScan, miRDB Fil PicTar £ 48 PR % 7 7E
T AE 25 S 2R 1) miRNA AT LA, 455 - Aiass 3% B sbn ke85 R Bon, SAIR4UME L, miRNA-323a-3p, miRNA-
29a-3p F1 miRNA-29b-3p £ BCG 4 i) Kk A BFZE S, MAEN RS IE A0 miRNA-323a-3p 78 2 4 KB M E R B A S E
X (P=0.004); H miRNA-323a-3p fE45#% % MBORIFEM NG ARP B2 TR, SHERASR %, e - 2K IMBAR T miRNA-
323a-3p RS H PR IBEE T, HHWERS g /e M & DMEIC, A B0 &% iALRIRE e R 4t b 8 5%

[ KR 1 SMbtk; #/h RNA; miRNA-323a-3p; 854%; #lE Ok
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Evaluation of exosome-derived miRNA-323a-3p from human plasma as a potential biomarker for
tuberculosis

LIN Li', LI Hai-bo’, XIA Fan®, ZHOU Ji-xue®, GUO Xiao-kui'"*, ZHANG Shu-lin"*
1. Department of Immunology and Microbiology, Shanghai Jiao Tong University College of Basic Medical Sciences, Shanghai 200025, China; 2. Shanghai Public Health
Clinical Center, Shanghai 201508, China; 3. Department of Pulmonology, the 905th Hospital of the Chinese People's Liberation Army, Shanghai 200235, China

[Abstract] Objective - To study the microRNA (miRNA) derived from plasma exosomes, and to find the potential biomarker for the diagnosis of
tuberculosis. Methods - Macrophages [Bacille Calmette-Guérin (BCG) group] from human monocytic leukemia cells (THP-1) were infected with BCG,
and uninfected macrophages were set as control group. Exosomes from the cell culture supernatant of the two groups were obtained by ultracentrifugation.
The morphology and protein markers of exosomes were identified by transmission electron microscopy (TEM) and Western blotting. Total RNA of
exosomes was analyzed by transcriptome sequencing. Three miRNAs with different expression were selected from the sequencing results, and the plasma
exosomes of 10 patients with tuberculosis (tuberculosis group) and 8 healthy volunteers (healthy control group) were clinically verified. The target genes of
miRNAs with potential differential expression were predicted by TargetScan, miRDB and PicTar databases. Results - The sequencing results of exosomes
from the cell culture supernatant showed that compared with the control group, the expression of miRNA-323a-3p, miRNA-29a-3p and miRNA-29b-3p in
BCG group were significantly different. In clinical verification, only miRNA-323a-3p expression between the tuberculosis group and the healthy control
group was statistically significant (P=0.004). miRNA-323a-3p was significantly down-regulated in the plasma-derived exosomes of tuberculosis patients,
which was consistent with the results of sequencing results. Conclusion - The expression of miRNA-323a-3p from plasma exosomes in patients with
tuberculosis is significantly down-regulated, and its target gene is-closely related to autophagy, which is expected to provide new ideas for the mechanism of
tuberculosis.
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&5 199 (tuberculosis) & Hi &5 1% 7 B #F B & A& B
(Mycobacterium tuberculosis complex, Mtc) BEYL5|#2H)—
FUAVE I R Gt e e b E IR M e, PR Tag%&
AEOL, A, WA, dE kR DA AL, 2018
AEATRPTIEZ) 1000 5 NIRGuEEZRE, LT A2 120 77,
Horr 29 25 5 NBE T S5 0F0 N 26 G P Gk P4 % 3 (human
immunodeficiency virus, HIV) B &Y P, MicroRNAs
(miRNAs) & —2 T2 AL T FE A /Y S EE E
i RNA, KA 20 ~ 22 KRR, HERKX YA
A HRE A RE A R mRNA IIHE R R R, Nz 5
JER R Y, 2RI Y R B miRNAs fE5R 0 K A
K R T EEEM, AT &4 5 K Rt
EWE R E ARG, R R AT A ST 3R
TR, SMbtRE—RKERA 30 ~ 150 nm Ay H
AR LR, & Fhaisy a LAy, T
SN IR I R R, NS A 2 e+, 1
s EE A (40 CD63, CD81, CD82, CD53), &z
. %A (multivesicular bodies, MVB) A% H:AH
SR (b 5 Bk R 101 & A) . gilfsk IR r R e &
ARG, BEBT. ARFZE RNA (40 mRNA, miRNA)
LA K DNA™ SNl e A I = 5 1 e oy T A DU %
SESRHE TE, A R ROh TR A hrEY, Il A%

A1 AR R HEXT IR IR FE AR Bk

Tab 1 General information of the tuberculosis group and the healthy control group

Male/ Median age (range) /
Group
Female/n year
Tuberculosis group (N=10) 7/3 37.5 (21-60)
Healthy control group (N=8) 4/4 28.6 (23—41)
Note: “—” — no detected.

112 WHS54IEAR R (Bacille Calmette-Guérin,
BCG, HMEE O REEATR) BEMRIE T35 EIZH 2 55 4
(American Tissue Culture Collection, ATCC), A BAZ4HMe A M
il (THP-1) Wt kil 7ot AR A R 2 =]

1.1.3 FERFIALE B4 Mm{E (fetal bovine serum,
FBS), RPMI-1640 £33 (ScienCell, [H), B-#ik i
(Amresco, F[E), 7HO ¥55:4 (BD, %), #HiR. A
B, ABERERL E I S EE R SR (oleic acid, albumin,
dextrose and catalase medium, OADC) ¥ ik (Solarbio,
X 1[H), #BykEL (phorbol myristate acetate, PMA) (Sigma,
), TSG-101, CD9, B-Lah4E (B-actin) Hfy (Abcam,
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Positive ratio of
bacterial culture/n
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RITISWT Rt — BRI Bt T vl RE . AR SEFI R 8.0
(75 IEREIN b, T AN 2R 2 e 2HL N e Y 245 2R e 22
ik ) miRNAs AT IR IRAEAGSIE, &R AIIE IR 12
Wi 3 BLiE AE A bR S A, TR 0 S5 %90 O HIL ARl RFF 2 72
2%,

1 HREHE

L1 WFgeRf 4, %l B 2%
111 AR 10 filghganEs (S5Ehd) kA h
Bl N RARIBEESE 905 BePefiift, 8 (ilEIEE (fEHext M)
B RS . ZEBONALIIZM AR . OIRIRIZIE A1)
B, QFIEA 18 ~ 65 A%, O F Bk i3 IR 45
KA, @TCTFRpEIIN . SR FEBIRLA I B B G
PEBSN. HEERPRME: O CHIZRIT RIIGERER. @
A 8 e PN SRR R IR L B i S Bl S A S 2

fide e xof MR ZHL A 4 A Bt O AR R 18 ~ 65 i %
@ HAEGIER, TN IhEE. B hRE T LA RO i B o
® Ay Tosed . @TCHe e, At ORI
BB S RN . O 3 4~ HIEHZ 8.

AT CLAR AT i R A8 R (e R S e ] 8 o ot
T, FiA AN RAIEARTR L 1,

Positive bacterial culture
or positive sputum smear/n

Positive ratio of

Clinical diagnosis
sputum smear/n

7 10 New tuberculosis

Healthy

EE), EPRTPiicER it (iR AR
~vw]), BCA g &IKf& (Thermo, 3E[E), TRIzol iX
#il (Invitrogen, £[E), &l FABFILKCE (ERifFl
—MLFIRFERAF]), BEEER e aile (2%) (Solarbio,
% [ ), SuperScript™ I /% %%t % fff (Invitrogen, 2 [ ),
qPCR SYBR Green il it i% ( ki = 77 A4 9 Bt A R

25D,

1.2 WrsEdiik

121 IGIRAEANRERACH 4 BIRAEL R B
Ffe B B4 B R A B f 5 mL, s i 2 kel
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(% (ethylenediaminetetraacetic acid, EDTA) Hi#klf, T
FRACRAE 6 h itk T 4 'C. 2 000 x g B0 15 min 3575 1iE
WEN A2, FEHJC RNA EfY 1.5 mL #0588 #1740 %,
—80 CIRAFFEI,

1.2.2 BCG BT Kol THO IR RS SR, Ak
JE Oy 0.2% Hih, T K B S % 1:10 i A OADC 4 B
W, AT, ALk E A 0.05% 1 € 1 7 M i -80,
=20 CHIMERFI BCG BHEF R 571, I
B 37 CHEK RRFE N,

123 THP-1 4l ss i Forft IR THP-1 41,
FHEBRIMB AR FBS, RPMI-1640 5550k B- %k LB (kb
{44 100:900:1) EedlldsFRik, 137 C. MWfniE, 5% CO,
IR FRR TS I THP-1 20, 453 d (%10 1 ik, IR anlie s
JER 1% 10%mL, F 10 e’ FYZRIRES 55 ML b A7 bR, A3
FRMLPARIE 10 mL 20055 553, 0 200 nmol/L iy PMA AbFH 24
ffa24h, ff THP-1 s> {bRIERE VAR (mTHP-1) “*,
1.2.4 BCG H# &Y mTHP-1 g iS4 K5, M
BCG B # @ g mTHP-1 4l (Jgu & £ 1:10) id Ak
i, P AEAL PR AR B g mTHP-1 AR ic At i, &
Yu 4 h 5 I TC T R 28 o ik (phosphate buffered saline,
PBS) e AREANMIEAIAEE, A SE 2R 55 A4k S 5
¥, AHRRAAMIFEREALEE, 72 h G EAIIREE S Fisik v,
1.2.5 SMBRFREL 4% I8 Théry % “ (975 i %t 4n o 55
iR A R A IMB A TR, T4 T 2000x g T
B B0 10 min FERFRRE AN, #Hh, R EHRT 4 C
12 000 x g T 85,0 30 min FE—PFERPUIEPAIRE T, IR
BRI 4 C 110 000 x ¢ FEG.C 120 min {3 57 25 4Ms A
HIULTE s MJCE PBS A5 T 0.22 pm AIE RS ER AR K2
Jafk, T4 C 110 000 x g T &L 70 ming R & & SMb A&
MIPLIE s BFHCH PBS AT —80 CIR1T,

1.2.6 SMNBARTEERYE eI SN A i F]
i 78 MBI I e, R ot R PR i DR AR IR 25 2 R 1A I
BTLAMT T, H 2% 2 WP EEE E M, Hl 2%

%2 REFSIMPSI

Tab 2 Primer sequences for reverse transcription

Primer
hsa-miR-29b-3p
hsa-miR-323a-3p

hsa-miR-29a-3p

U6 AACGCTTCACGAATTTGCGT

http://xuebao.shsmu.edu.cn
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WS R Yy, T 155 W 1 % f# s (transmission electron
microscope, TEM) (80kV) FwigeIfdalg ™,

1.2.7  HMBARBRER AT T i B i & A 2 Ok
Tk |t 78, (phenylmethylsulfonyl fluoride, PMSF) [ RIPA
SURWO I AT 2R, SRS E A, B0 BCA KRN
ERIAFIEAMECRE GRBUHBERE) &, #7E
FIBTENED; (Western blotting) #5:l, TH be AR Hela B -
RIRBE BRI TR A5y 8, e B WG LAY R R
THROCHE E, T4 CTIRBIET B Lh, InA—$L
(CD9, TSG101, T AEikBEs B4 1:1 000, 1:500), =i
THEE 2h, TBST Jelii 3 IRfGIMA ZHL, Fi IR 1h,
FEJH TBST #elid 3 vk, @asdtdam ™,

1.2.8 G RNA$ZER % —80 CIRAFAVIMLAIRIRIK FiF
figt, fmA TRIzol i F] 1 mL, ki E 5 min 7857 2R
JfLs A 200 uL &0, Ri%{E4) 15 s, FEBCE S min,
D EEHEFMRNA; T4 °CT 12000 xg 5.0 15 min, /)
D4y B & RNA U TC (4 A 0.5 mL 5 R BEITIE RNA,
FIREE 10min; T 4C T 12 000X g B.0» 10 min FJ% |
i, M 75% CREFHDE RNA JUIE; T4 °CF 7500 x g Bl»
5min FEREE, EIE T 5 ~ 10 min; RNase-free 7k % fif
RNA, {7 RNA iR EEFI4EE, —80 CORAFE&H .

1.2.9 miRNA IMF 81 % —80 CIRAFHIKIR T 41l
B3R LB MBI E RNA % 2 B AR AR A
A AT miRNA 905547

1.2.10 I R AR A miRNA W 08 £ 0 77 45 28 v LA
75 SR I miRNA A7 SR AR A B UE, % —80 C LR AF
FY I R A A5 RNA 58 b R 54 514 ) % B cDNA, - #%
kR A 20 0L, S ALE 2, FIJH SYBR Green 1)
5 1 1347 5 o6 6 8 i PCR (quantitative real-time PCR,
qPCR), PCR f . A% . 95 C 10 min; 95 'C 10s, 60 C
60s, 40 NUEIR, SIHFFI LK 3, H Y miRNA fYRA
B Us #EAbrifkfl, X ZEACER 2700 ik dE T
R,

Sequence (5'— 3')

GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTGCACTGGATACGACAACACT

GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTGCACTGGATACGACAGAGGT

GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTGCACTGGATACGACTAACCG

EHSGIAEE (BN L 2020, 40) (@)
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43 qPCR 5[1)751
Tab 3 Primer sequences for gPCR

Primer Sequence (5'— 3")

Forward: GGGTAGCACCATTTGAAATC

hsa-miR-29b-3p Reverse: CAGTGCGTGTCGTGGAGT

Forward: GGGCACATTACACGGTCG

hsa-miR-323a-3p Reverse: CAGTGCGTGTCGTGGAGT

Forward: GGGTAGCACCATCTGAAAT

hsa-miR-29a-3
sa-mif-cra->p Reverse: CAGTGCGTGTCGTGGAGT

Forward: CTCGCTTCGGCAGCACA

ue Reverse: AACGCTTCACGAATTTGCGT

1.2.11 miRNA-323a-3p (UL K FiMl 1| F TargetScan,
miRDB F1 PicTar 3 J& %} miRNA-323a-3p 47 # J [K] i
M, F2xHl Venn [,

1.3 ikt itk

KM GraphPad Prism 5 #ff: % qPCR A&l 45 Rt 1758
W, EREBIRLL x+5 TR, RARRCK ¢ 896 x4k
IRl 5 (e Heo B E A7 AR, P<0.05 Fon 22 R H A S0
HEE L,

2020, 40 (2)

2.1 THP-1 s ae. RS RB it

WL LA B e L T Al A /e . DLAE RSN
BB ANNEY et B, B BT B G BV AR 5
DL PR SR S5 % ik e SR BT /D Bl oA D Y I g 24
i Z RAW264.7 [N A 5t A085 5F LA W A7 AR S5 i
B, WHOREIZE R AR (B TR ES, &
A RAW264.7 [R5 S5 18 I A BE L S e AT B0t 40 e )
oL, NSk aniem iR a0 & THP-1 /] ELZ {51
PMA 5 S 45 fL Bk B VAN, S RE o ff 5 Bl JEC S0 28 X 1T %
Qe NPREITEOL, e THP-1 84 7T SMIFST RAEAH R
EvEAN B shRE 2 SARRR R ", ARSI R B
Bk A RIFT By THP-1 4t sl g:, THP-1 40
ERE., 84, BfiFRE (B 1A); £ PMA FSH
IGEE EEARARS KB, XA AR AL T SR, IR EL0Y
& (18 1B); 2 BCG Fye)a, 4l B A & i i mi 3 5%,
HEA A B g 2 e R (| 10),

Note: A. Morphology of THP-1 cells before induction. B. Morphology of THP-1 cells induced by PMA for 24 h. Red arrow was shown as pseudopodia. C. Morphology of

THP-1 cells after BCG infection. Red arrow was cells with typical macrophage morphology.

1 AEERFFH THP-1 @IES (x40)
Fig 1 Morphology of THP-1 cell induced by different factors (x40)

2.2 0 R L B i SRR DRI b i R R B 2
SR JH TEM St 29,00 J5 HO AR 5% 5 b (5 TR A S Ifi 3¢
HKIRHISNIAFE (30 ~ 150nm) A%, SEREBREE T

100 nm

Note: A. Exosomes from cell culture supernatant. B. Exosomes from plasma.

2 HhiMEEy TEM ¥z

Fig 2 TEM image of exosomes

1) JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

ALK /INE) 100 nm, A7 B S AU R S5 4 L e 1B 23 T2 IR Y 22
i, HISHAMRESNBRE (18 2),

100 nm
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B, F

2.3 s i M SR AR AD s PRI 46 by sy A ib
SMILRNE B £ FFE R H, 4 CD81, CD63,
CD9, TSGI101 %, A5t Western blotting 444

Supernatant  Pellet A

S 0

TSG 101

Note: A. Exosomes from cell culture supernatant. B. Exosomes from plasma.

3 Western blotting #&ilshinf4s S 4FREFZ H CD #1 TSG101 HyFKIE
Fig 3 Expression of exosome-specific markers CD9 and TSG101 by Western blotting

2.4 YiNl3E EIEHE Ab s P EE S 4L 5P
PR T I TN A A R A B A TAR R AL
5, ARYE reads = 10, fold change [ > 2 &% < 0.5 % #5

i 3 S AR T miRNA-323a-3p A A 5 B3 18 A2 AR W bR s 1 O 1A | 175

PEE 1 CDY K TSGI01 ZEA7YaiE, LA B-actin EANZ
i B ORI CE A TR I A B 57I“(ﬂbﬁ$¢#ﬁ'fék%
FEdak, RS Ui B A INB A (18 3),

Pellet Supernatant B
- s .
S -
TRG 101
WAL S SR e — 4 Ab B, JE%F BCG 4155 % IR 41 513

PR RIFRY miRNA e 2] il 85 R ik 7o, Bk ZER
2SR miRNA W& 4,

IIBDC
B0

1]
400

I 200

hsa-mik-150-5p
haa-mik-17-5
hu-d'nilt-l:‘.‘-gp
hsa-miR-197-3p
hsa-miR-2110

_hsa mifLe1- 3|1

BCG group
B 4 BCG A53HAERFKiE miRNA BIRIZIE DT

hsa-lei-Te-5
<

hsa'm.n'lo*'-:g
'hsa-'mlll - J'g

hsa-miR-182-5p

Control group

Fig 4 Expression profile analysis of differentially expressed miRNAs between BCG group and control group
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2.5 1A 3R FEA ) gPCR B5IE

BT iR 2.4 AP RATIY 22 SRR T B DA B AH 56 S
RkARE ", A AL R Y reads BEECK/D, BBk
W H 3 AN 2% 52535 19 miRNA Hll miRNA-29a-3p, miRNA-

2020, 40 (2)

55 (e et BR A AR B, (X miR-323a-3p 7F £5 8k 41 1 2 35
HEL TR (P=0.004), S5il)jF£5 48— (& 4) ;s miRNA-
29a-3p (P=0.505) F1 miRNA-29b-3p (P=0.644) [{J i 25
BT ENGE R,

29b-3p Fll miR-323a-3p J£47 qPCR I pRYGTE, &5 R WK S,
A B C
| g B ar 2 20r
7 i 5 ) #
2 i~ £ @ 5 L]
? L] E 1k . =15
o 10F £ 2 -
k= E o £ 1o} @ %
g z2 ] =
u . & o*!
& 5t = - o
5 e T 1t g :&r-%ﬂE— -
& ‘Q_‘I [] 4 ..
; ] HY e .
I~ — . : : : |
Tuberculosis Healthy control Tuberculosis — Healthy control = Tuberculosis ~ Healthy control
group group Zroup group group group

Note: A. Verification results of miRNA-29a-3p. B. Verification results of miRNA-29b-3p. C. Verification results of miR-323a-3p. “ P=0.505, ® P=0.644, © P=0.004, compared

with healthy control group.

5 ZinRARESREMBATEENMRER qPCR MIEER

Fig 5 qPCR verification results of plasma samples in the two groups

2.6 miRNA-323a-3p I F i % A 1ol

A T miRNA-323a-3p (£ 40 il 55 75 |- 15 ik o0 b 1 %
AL 5 R e R IfiL 2K A% A% qPCR B8 TIE 45 R rp B —
v, o HEAT T I S A K 4y M. B TargetScan,
miRDB F1 PicTar g9 J& %} miRNA-323a-3p 47 8% 3 [K] i
M2l Venn & (& 6), &5HBond A 8 A Ik [F 4K A
» B 22 5% | 75 B R BB SE UNC-51- B 2 (unc-51
like autophagy activating kinase 2, ULK2). SMG P21 #i
# GDP/GTP 7% # & 19 (Rapl GTPase-GDP dissociation
stimulator 1, RAPIGDSI). Nik #f 3% # E§ (Nik related
kinase, NRK). /MZZAHFEIHEE 1 (small ubiquitin like
modifier 1, SUMOI). POU &#ysdibL A %k 2 (POU
class 4 homeobox 2, POU4F2), 7& [ %E 540 R 2 1A &
P 5% B 77 1B (cyclin dependent kinase inhibitor 1B,
CDKNIB). GTP [l {% & 2 SH3 Bhiesi &4 &M 2 (G3BP
stress granule assembly factor 2, G3BP2) FI40NE IR £ M5t
it e 45 A4 & 9 4 (cytoplasmic polyadenylation element
binding protein 4, CPEB4); H:vp, ULK2 J& T ULK XK Ji%,
ifi ULK FEAE AWs e s A w2, RN A vEfE i
LB ) — AN E BRI, K EE G S SN
) miRNA-323a-3p FUMER o] el i iR B WEAR DG 57
1 ULK2 Z 5L Ja i B v i .
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PicTar database TargetScan database

miRDB database

6 miRNA-323a-3p $BERF Wi Venn &
Fig 6 Venn diagram of miRNA-323a-3p target gene prediction

Mic g — b i 7R F) it Ay e T L T DA 38 T i O 1 o
JigR v X B £ g, Mite S0 I BE A BV N R K 45 1
Fio THP-1 & — Ffr i FiT B4 1 A 55 42 T I e O 1 20 iR 1
T, AR — &R 5EE B R LR E SRR,
MEAEMIEN G, JESFBOURL, M e RES
PR R  E v Rl R A R R L R, R
Wi 2EE e % AT ML A 20 8 G ) S B R A 1 B SHIALA,
o Mtc™™, I, 6 T AR B e U B A N Y
VER A TR S SRR B 5 1
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o B, &

ORI 2 I UEE R I INB IR & T 2 R BA R
sy, ARG RGE IR 2R, Hlm R R IR
BRI THRM R R, T AR E RS EER, &
LT 22 LA R R /NG TR AN, AN RITR I £
FU5 %, ALAEABE 8O0k . REWE S BB B SO0 . RDTE
DDA B B I HE L2 AT 2355, AR A Fh 0 B8 JLOE AT
T BRI, B O I B R B O RE IR AR
A AN R, T SN R SR B A bR, H IR
2 B P AR P R AR 1),

BB B, 56 T OMb M 5 95 955 O A 5T 2 B v 12 IRg 1)
K5 % i, Allenson %5 ™ BF 57 & B, - 31 JBE A o8
SN AR DNA v B g sl AL ] (kirsten rat
sarcoma viral oncogene, KRAS) e 2375 3 5 E B i 2240
Ko RTHMBMAENIE . AirF s SR e A A
WFoE =, S FOMB A S AR R, SN
FE S5 A% T B e (1 T AR v 05 R EE VR Smith 25 ™ 5 it
ANELSRUE R, SN AR SE T B e I Al RE S (e E T 41
(e Ve, HR AR /P 1 3 32k IR, Diaz %5 ™ i}
RRM, G5 BRYIEGe o (B VR AN RBE B F b AR A R 2
MR A48 . Bhatnagar %5 ™ I 45 % 1 % e B v 4T L O
ARG SN (R FEA TR INFRAR AN R B, SRR 145
A% D I G 1Y LV A IR S s L2 s TN B R AN T A S 12 R
iE SN PRI ORI BIFFE R, SNIb AR AR 45 B i it
B RIE T EZIEN, AN LA, KR BALEI 75
BT 1AL

ZHIA 5% miRNA 50 0 CA o ias ™, B
YRTAH TR £ R EMSE . miE, 2&m. B
a5 A1 JE I PR A~ % 4R Bfg (peripheral blood mononuclear cell,
PBMCs) Hi, ARl IWFoE 35 Boe RN B 1 miRNA,
N Let-7 % J%. miR-146b, miR-29 5 j&. miR-27a L) K
miR-155 ZEHR/E 542 A0 R OB 28 p e i 1 ), ik 2
miRNA fEFATAIBFFE il K B, [l 6 MR BIE 52 1
ANWTERA,  — BB 58 FF 46 5 1 A A K 5 1) miRNA 5
LERZ A 2, SN KRBT AR RNA 4y 1, A
& mRNA | % B & RNA (rRNA) . miRNA F1 5% 4k 4%
i, RNA (Long non-coding RNA, IncRNA) ™, F =% %
SNBSS AR PR3, AR T RNA it RNA [ B i 1
F L Af 3 RNA 3 miRNA (77 £ nfacse, b
miRNA {2 85 BB (e AR S ISR 48 T R AP 4 1 ™7
Singh % " 3 2t 6 45 K% 23 AT B I e I Y W AR R 2 i
() S5 4 1 R AIE B /N B mRNA 1 miRNA (1) 235 7K °F-
SRTRE, SABEG BRI, B I B4R
JEL 5y 96 69 A1 W A v miRNA =E AR, HOHYEL T 100 £
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