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The effect of Tregs —infusion under different miR —146a expression on the immune rejection of cardiac
allograft in mice
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300170, China)

Abstract Objective: To investigate the effect of regulated Tregs—infusion on cardiac allograft rejection in mice. Methods: Tregs in the
spleen of mice in vitro by flow cytometry were separated and proliferated. The cardiac allograft mice model were built and four groups were
established: NS control group, empty group, miR —146a—up -regulated group and miR —146a—-down-regulated group. We regulated the
expression of miR—146a in Tregs, and transfused the Tregs to the cardiac allograft mice model. The survival curve, pathological grade and
the T cell subsets in the recipient spleens in different groups were compared. We also detected the expression of IFN—y, IL—4, IL-17 in
donor heart. Results: The proliferation reagent effectively proliferated 10 times the number of Tregs, and there was no significant difference
between the expressions of miR-146a before and after the proliferation (P>0.05). Survival time of mice in control group (median survival
time: 11 days) and miR-146a—up-regulated group(median survival time: 13 days) was longer than that of miR—146a—down-regulated group
(median survival time: 7 days), and the pathological grade was lower (P<0.05); survival time of mice in miR-146a—down-regulated group
was shorter than control group and miR-146a-up-regulated group, and the pathological grade was higher (P<0.05). The number of Th1
(28.6%+2.7% ) and the expression of IFN—y (1.12+0.11) in donor heart in miR~146a-down-regulated group were higher (P<0.05).
Conclusion: Tregs can be successfully separated and proliferated without affecting the expression level of miR-146a in vitro. Infusion of
Tregs can significantly suppress the acute rejection of cardiac allograft in mice, while the suppression function in up-regulated group is
stronger than that of down—regulation group.

Key words miR-146a;regulatory T cells; cardiac allograft; T cell subset; acute rejection

SR I, P T A ST AERAAR N RS RAHICHISE R miRNA 8 2 R 2 S e A DG SE A 1Y
FRPET 321, B X I BERF ST FRWIR A MG B sE RGN & & LIHED, Hip miR-146a
NG K I H FIHas B AR g 22 . EAE SR HRIFRECHTIZ ) miRNA 2 —, BAEARFEY)
HE&TH ERAARFELAHTE(8157020853) ﬁq'ﬂﬂ?? IR EERST I Hﬁggﬁﬁzﬁ%ﬁﬂm i1
B TH(1963-), B, EREN Wbk, B im0 oo L MR R R HmiR-146a
B BIEEE : L&, E-mail:qf @medmail.com.cn, 1 Treg 21 B A P DD RE 1Y & HEE L A R




386 FHEHKRESK

524 %

YEHIES, FEsL AL - ABF9E B9 £ 2 H R BT
Treg 240 A4 P T 6 65 /)N B Co I B AT B 92 HE I B
A2 DL R it — 20 JH 45 miR—-146a [ FRIAXT Treg 4
JRLAD T AR )

1 ##EEE

1.1 A SR 6~8 Al HEN: C57,Balble
ZINER O T r 6] B 2R g TS 5 2 0T 5 o S 36 30
Pyrbots BT 20~25 ), M FR T RHE R M
BE IR s L

1.2 S£3Tik

1.2.1  Treg 205k K ARSI 38 TCR 4540 T 3K
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122 Treg 4HMEAE YL X34 Z J5 (1 Treg 20 il %
F T I 52\ 5] A9 miR—146a agomir A1 miR—146a
antagomir RN T AT G, 5331 LB Treg gii)ial
miR—146a FER /K11 IR AT 3 HARSZ I T n
TSt 4A 1640 KR E 2 AN M5 , EAT A T4k
FERM ARG J7 . AR5 FH 58 A8 35 34 3x107mL 1)
EEATE 24 FLAR D FHEFARE T 37 °C.5% CO, 35
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Fig 1 The purity of Treg cells before and after cell amplification
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Tab 1 Expression of miR-146a before and after cell amplification

I3 n 2-000 ¢ P
) 6 1 0.393 0.702
L 6 0.987+0.081
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Fig 2 The survival curves of mice after heart transplantation in
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Fig 3 HE-staining of donor hearts in each group
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Tab 2 The pathological grades of donor hearts in each group
L
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NS 41 6 0 0 1 5

251 Treg 41 6 0 2 3 1 3052 0.000
miR-146a L4 6 2 3 1

miR-146a T4 6 0 0 2 4
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Tab 3 Paired comparison of the pathological gradesin each group(P)

il 25 Treg 2 miR-146a 4] miR-146a 41
NS X HR 41 0.034 0.001 0.652
251 Treg 41 0.002 0.003

miR-146a [ JH4 0.001

24 BZADRKCESBHMAE S d ZARIET mie
LA R R, 525 Treg HAHEL , miR-
146a A4l CDA'T 40 a4k W E R AIL (P<0.05),
CDS8*T 21 i % 2 J6 B 18 IX 531 (P>0.05) , fif miR—146a
T CD4*.CD8'T 24l oW i X 51 (P>0.05),
Kl 4 f3% 4.5 Fis.
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Tab 4 Cells of spleen in recipients by flow cytometry on the 5th day

after transplantation

el n CD4* CD8§*
NS X HE 41 6 25.18+2.42 10.26+1.24
25 Treg 41 6 20.02+1.87 9.12+1.09
miR-146a |41 6 16.02+1.09 9.26+0.72
miR-146a F 4] 6 20.82+0.74 8.03+0.46
F 8.71 0.89

P 0.005 0.762
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Tab 5 Paired comparison of CD4* in each group(P)

T 251 Treg 20 miR-146a L4 miR-146a Fi#41
NS XFHEZH 0.004 0.001 0.008
%5 Treg 41 0.002 0.533
miR-146a |41 0.005

25 BAZHRDRCESMAE S5 d IAE Th 488
LA M 575 Treg 411t ,miR-146a [ JH 41
Th1.Th2 1 Th17 40 TCH 52251 (P>0.05) 5 T
miR-146a [ ¥4 Th1 4% B3 T+ 5 (P<0.05),
Th2 1 Th17 4 % JCH R X 5 (P>0.05) , 4n3k 6.,
7 BN
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Tab 6 Th cells of spleen in recipients by flow cytometry on the 5th

day after transplantation

e n Th1 40 Th2 40 Th17 41
NS X 2l 6 17.242.6 10.5¢1.8 12.2+0.7
251 Treg 41 6 16422 10.2+1.7 10.8+1.2
miR-146a FH41 6 16.9+1.8 10.9+1.4 11.1x1.4
miR-146a N4l 6 28.622.7 11.52.1 10.0+1.8
F 82.8 0.974 0.877

P 0.001 0.781 0.540

#7 %&4iE Thl BMERFALLE(P)
Tab 7 Paired comparison of Thl cells in each group(P)

4l 25 Treg 2 miR-146a | J84] miR-146a F A4
NS X 2 0.234 0.701 0.002
2514 Treg 41 0.267 0.003
miR-146a - J#4H 0.002
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Fig 4 T cells of spleen in recipients by flow cytometry on the 5th day after transplantation
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8 BAZMNEARG S d HOHEXMEEEFR
Tab 8 Expression of related cytokines of donor hearts in recipients

on the 5th day after transplantation

e n IFN-r IL-4 IL-17
NS X FEZH 6 1 1 1

25 4 Treg 21 6 0.62:£0.17 098+0.12  0.97+0.08
miR-146a FiAA 6 0.64+0.05  0.99+0.08  0.89:0.10
miR-146a T4 6 1.12+0.11  1.02+0.16  0.96+0.09
F 97.50 0.766 0.838
P 0.002 0.960 0.890

R9 KRAE IFN-y ERAHAELLE(P)

Tab 9 Paired comparison of the expression of IFN—y in each group(P)

Wil % 8 Treg 41 miR-146a + 3 4 miR-146a T4 41
NS X iR 41 0.004 0.008 0.002

%5 Treg 41 0.667 0.002
miR-146a Fi#41 0.002

3 it

o E R R A H RS2 A B A A 2
LT A i sz AR o AR 1995 A-EA A SCHGE
Treg N FA HERF S 52 VR . AHOGER B RS AE
A58 70 7t 7t e WY LA 4 45 S T A2 ) B AR
Treg 2N —FA T T-BAEILHAFATIH Y, Lee

A5 /N RS BERS R RGIE I 1 [E14 Treg 40 AT
DA R0 B 1 RS R BT A 0 0 e A SHE %
EE . Treg J&: HATH T 1 WG RIS E Z 691 T
20, LA e 2 i e A 4 e ko o o
SEERGAEIN ] o P B — A e 20 PR IR T A
ANBEIR I B R YT S AW ISR o 1 B WA AT RE
23 IR AR MG R A it 32 I 58 BT iR 422, miRNA
T AP S0 B Ry Fo 2 27 U A, FLRE I s A DG 3
PR s e e g, E S S 2 [ B ik &
. BFSE R, miR-146a 7R85 B A ML S HE R 1o
PR IR A, T B BUESE , miR-
146a X T Treg AN DIRE & #5 e 5 FHZAE I,
FETFAMCHR, FATEAF miR-146a £IEEKMFT
Treg 20 MI7E/N B HERAR S R AR P (RS9 B
ORS00 T 20, FT 98 Treg 4HARSIM A
B NPE T 40AE, NI g A il , Fh e 32 AR P9 K 4
TEAERY B RAR DU CAZ I Treg 400, TE A A &
i 52 A i 2 A X st AR R A 7 S8 B o Treg
290 Y 2 30 3 200 ) ) LB PR SE B, 5 G A
AN SE 6 A5 HY EAR SR S I DI RE , 2
TR R AN R . R S SR R EARA
S| T A 5 A M 22k 51 100 AL 18
FRARSN > BEFTFAS 1 Treg A0 MR Jy G BRI, Rt
FRAT RS A A I, — T PRI DA 5 200 A [l i 1) BF
A BL,2009 AEBFFEN B8 U L RSN Treg
YRR T AN AES AN A R R A S G R Y 1
G A RORTH I S AR, TR AERE T Treg 4l
(AN AL e 18 R G e TR o FRATTAY S a0 28 3B, (AR



5551

T, S AR miR-146a RIKFAF T Treg AHMUAA [ %5 /1N O IE RS AL G P2 H1E e SO, A5 R)

389

[al4 4% 1 Treg & 15 miR—146a 2355 (1 Treg 1l
W AR SR HE R RN, SRR AR IEAE T 2, 0
R ML BRI RE SN, IR ZEAE FH S R W] 4
ST miR-146a X} Treg 4l % & EHY
WEVEA, LV Treg 405 miR-146a HFRILRENS
it P3G s AR D g , H BRI T Tk —

WHRAWIIE o RIS, FRATH 2560t % B ] iy T 4

miR-146a (1) Treg A5 , A= AF I 1425 11 Treg 4H

KL R PRI R B TR o TEXSREARY) Th 40 AY I

A PR AT & BT P Thl %8 Treg X B2 K I+

PHZH Y S, R Y 20 B PR IFN—y ] S T

5o MR miR-146a fY Treg 4N HI 2 6HE

Z RN, HEARHLE T RE 2 T I Treg 40 IRy

miR-146a FKIL7KF-HILHNH] Th 730 IFN—y 1)

REAZ AL 25 LR RSN U 43 I 3 Treg

AN, HASEM miR—146a BFRIL . P14 Treg M &

P /I B O RS R S R HE e SOy, b R ZH R 2 RE

HE5R, T AN D RES o EJE RS B Treg 40

i R % N BT e v 21 O N T I

AP B B SN A 5 2B ST . 5T miR-146a

1 Treg 4 72O IERS FE S B2 T 52 A4 ] B2 ALl i

o 2 IR ABIBIESE .

SE 3T Hk:

[1] XuL,XuW,Wen ZK, et al. In situ prior proliferation of CD4 (+)
CCR6(+) regulatory T cells facilitated by TGF-beta secreting DCs is
crucial for their enrichment and suppression in tumor immunity|J].
PLoS One,2011,6(5):20282

[2] LiuZ,WangD,Hu Y L, et al. MicroRNA-146a negatively regulates
PTGS2 expression induced by Helicobacter pylori in human gastric
epithelial cells|J]. J Gastroenterol ,2013,48(1):86

[3] Fujino M, Zhu P, Cai S, et al. MicroRNAs Involved in Acute Re—

jection and Tolerance in Murine Cardiac Allografts[J]. Exp Clin
Transplant, 2016, 14(4):424

SQUEL S

0 O DO DO DO D DO DO

[4]

[5]

6]

(7]

(8]

(9]

[10

[1

(12

[13

[14

[15

|

|

—

—

=

[t}

2k 30 1T ¥

R e N s R RS N S e N R S Rt TR PR S R S I S S I S S S IR SRS NI S S YRS SR I IR RS S s

Brunstein C G, Miller J S, Cao Q, et al. Infusion of ex vivo expanded
T regulatory cells in adults transplanted with umbilical cord blood:
safety profile and detection kinetics[J]. Blood,2011,117(3):1061
g, V5, BRI NS AL O ERS AR R A £ 57 ()], e
#E AL, 2002(6):20
Abbott CP, Lindsey ES, Creech O], et al. A techniqueforhearttrans—
plantationin therat[J]. Arch Surg, 1964,89:645
Ono K, Lindsey E S. Improved technique of heart transplantation in
rats[J]. J Thorac Cardiovasc Surg,1969,57(2):225
Laurence A, Tato C M, Davidson T S, et al. Interleukin—2 signaling
via STATS constrains T helper 17 cell Generation[J]. Immunity ,
2007,26(3):371
Miossec P, Korn T, Kuchroo V K. Interleukin—17 and type 17 helper
T cells[J]. N Engl ] Med,2009,361(9):888
Tang Y,Luo X,Cui H, et al. MicroRNA -146A contributes to ab—
normal activation of the type I interferon pathway in human lupus by
targeting the key signaling proteins|J]. Arthritis Rheum,2009, 60
(4):1065
Yan C,Zhang B B,Hua H, et al. The dynamics of Treg/Th17 and
the imbalance of Treg/Th17 in clonorchis sinensis—Infected mice[J].
PLoS One,2015,10(11):e0143217
Fujisawa Y , Nabekura T, Kawachi Y, et al. Enforced ROR (gamma )
t expression in haematopoietic stem cells increases regulatory T cell
number, which reduces immunoreactivity and attenuates hypersen—
sitivity in vivo[J]. Asian Pacific J Allergy Immunol,2011,29(1):86
Choi J,Ritchey J,Prior J L, et al. In vivo administration of hy—
pomethylating agents mitigate graft —versus —host disease without
sacrificing graft—versus—leukemia[J]. Blood,2010,116(1):129
Trzonkowski P, Bieniaszewska M, Juscinska J, et al. First—in—man
clinical results of the treatment of patients with graft versus host
disease with human ex vivo expanded CD4*CD25*CD127-T regula—
tory cells[J]. Clin Immunol,2009,133(1):22
Yuan J,Bagley J,lacomini J. Hyperlipidemia promotes Anti—Donor
Th17 responses that accelerate allograft rejection[J]. Am J Trans—
plant,2015,15(9):2336

(2018-03-08 i)

DD DOE DO DO DO )«)j

s



