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The clinical significance of Tim3 in differential diagnosis of aplastic anemia and

myelodysplastic syndrome

WANG Fangfang'?, HANG Xiao’, SHI Qingqing', SUN Xing', YU Duonan™

'Clinical Medical College, Yangzhou University, Yangzhou 225001 ; *Jiangsu Key Laboratory of Experimental &
Translational Non-coding RNA Research , College of Medicine , Yangzhou University , Yangzhou 225009, China

[Abstract] Objective: This study aims to investigate the clinical significance of Tim3 in differential diagnosis of aplastic anemia
(AA) and myelodysplastic syndrome (MDS). Methods: The proportion of CD4*Timl* and CD4~Tim3 " cells in peripheral blood
mononuclear cells (PBMC) from 24 AA patients,20 MDS patients, and 17 normal controls were detected by flow cytometry. Real time
qPCR was performed to examine Tim3 mRNA and Gal-9 mRNA levels in PBMC. Results: There was no difference of the proportion of
CD4"Timl1 " cells in PBSC among normal control, AA, and MDS groups; The proportion of CD4*Tim3" cells in MDS patients was
significantly higher than that in patients from AA and control groups (P < 0.05) ; The percentage of CD4"Tim3" cells was significantly
increased in high-risk MDS patients compared with that in low-or medium-risk MDS patients (P < 0.01) and healthy controls (P <
0.05). There was no difference of Tim3 mRNA and Gal-9 mRNA levels in PBSC among normal control group, AA group, and MDS
group. Conclusion: Tim3 in MDS patients is significantly higher than that in AA patients and is related to the risk of disease. These
findings suggest that Tim3 might be involved in the pathogenesis of MDS and might be utilized as a marker to distinguish AA and MDS.
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A B A5 B 1ML (aplastic anemia, AA) J&—Ff
D UL | K 2 i B v T 5 L L4 i 4
D B AR R IE . BB AR R LS
fiE (myelodysplastic syndrome , MDS ) J&—25H& 2 7o f%
PES G, LA 8 0 285 38 100 R [ S0Pk S R I e
(acute myeloid leukemia, AML)#fb 4FAE . F#5
MDS Il RIS AA AR, $ B8 il 4i fg s b &
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IEH, MDS 3 CD4 A i1, 51w ANA
WEZST . Thl JHMUR SR FIA T 40 S e BR R
F B85 % (T cell immunoglobulin and mucin, Tim) 3,
Tim3 5 HPC A S 78 BEAE 221 FUIEEESE K 9 (galectin-
9,Gal-9) %454, 155 Thl 4HMIFET, 51 I8 4% Th1 FuyE
SR o PR AR 5 4008 Ao 6 I AA R MDS 8 Ak
JE1fil CDA™T 41 i) Tim1 \ Tim3 & AL, #E2K Tim3
FE AA 55 MDS PR EI 2 512 Wb B AR L R R
TR AR

1 X&MFE

1.1 %

PEFEARE 2015 4F 2 H—20194F 12 A #1i2 0 AA
FIMDS B £ 5 S A FREAARRE B, SR AESME I 4 mlL
A BE S B FE S BRI WRE" ", AA R
H(AALD) L2441, 55 1041, L 14461 i AR5 45.5 %

(10~75 % ) ; Hodp B R A P 710 (severe aplas-
tic anemia, SAA) T 71 14 4], SAA- I1 #Y 7 5], 4l 217 F A4
i i P 27 1ML (pure red aplastic anemia, PRAA) 3 il
MDS 35 (MDS 41) 420 41, 55 13 4], % 7 4515 oz 4
1% 72.5 % (30~88 % ) s MLAEAE TT 14 [ B 101 f5 PF- 03 &
4t (Revised International Prognostic Scoring System,
IPSS-R) , # MDS &8 7 AK h fE 2 (<4.5 53, n=8)
M fEdl (>4.5 58 ,n=12)"" IEH X RRLL 17 6],
1041, Zc 7 091 ; WP ALAE S 44 %7 (22~63 %) o RIS
PAFVLIAE T N R EE BRI ZE 53 I HfE , T A iR
HHN R R

2T A 2% (Cat: KGP11100, YT 5 A Mt
R ABRLF]) s 5T CD4-FITC(REF: 11004842)
HIFE A Tim3-PE (REF: 12310942) 3 {4 (eBioscience
23], 35, B Tim1-PE (Cat: 353904) (BioLegend
], L) e DNA #9538 65 (Cat: KR10602) F1
SYBR Green PCR X7 & (Cat: FP20502) (Jb 5 KARA:
ERHE A RRA D s 519k i TAY TR A
BRI, 71T 50 2R 1,

1.2 Fik
1.2.1 b & fo A4 4m 2 (peripheral blood mononu-
clear cell, PBMC ) %) &-

IARE M 4 mL, 5356 2 % EDTA Biské . B
LT SZEF 2 mL, BN 5 min, PBSTER 1K,
BLDFE L, PBS EHES .

122 #mXmns o

B 25 1-f) PBMC 23 100 wL, JIA CD4  Tim1 .
Tim3 PUIAK , FIREDEHFE 15 min, PBS YRR 11X, B0
F£ B3, A 200 L PBS H &L, T4 G
1.2.3  SERFRAEZZ PCR

FH TRIzol iR 77 $2 B PBMC L RNA , VA f#7E 20 wL
JC RNA Jiff 9 2818 K P o 1 g &L RNA J2 %% 5% B
¢DNA,-20 Cfififf. ZHESYBR Green PCRIAF &1
B, SOV 224 : 2xSuper Real Color Pre Mix 10.0 L,
IS4 0.6 pL, cDNA B4y 2.0 wL, 50XxROX

£1 ZHPEHEEPCRAEN Tim3. Gal-9 #1B-actin 15| 4#1 5 51
Table 1 Primer sequences of Tim3, Gal-9 and -actin for real-time qPCR

SN K NP5 —3") PR (bp)
Tim3 % : TCCAAGGATGCTTACCACCAG 119
N : AATCTAGAGTCCCGTAATCTCATTGGC
Gal-9 i : GATGAGAATGCTGTGGTCCG 259
Ni: GAAGCCGCCTATGTCTGCA
B-actin 0% : GATGAGATTGGCATGGCTTT 99

TFi%: CACCTTCACCGTTCCAGTTT
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Reference Dye 0.4 pl, JG RNA Jiff 7% 1 K E &5 &
20.0 wLo I F ABI7500 %¢ ) 52 B PCRAY %% , &7 14
Gal-9 1 Tim3, ¥ 34 244 : 95 °C 15 min, 95 C 10 s,
60 C 2 s, 40 PMEFR
13 “%it$Fix

K] Excel 2010 F1 SPSS 22.0 #4750 347 , ¢
Pt B AR e 22 (3 £ ) T, BRAREAS FLACR T o
K s ZAMEA BRI 22081, P<0.05H82%
SHEG2FE XL, Excel 2010 F1 Adobe Photoshop %X
I

2 % R

2.1 AA#F=MDS & & ls & F 4t
252 TR AA 41 F1 MDS 41 5B 3 i AR L T
2 B 246 X {E AN I /AR 22 R A Gt E (P <

0.05)., AAZHHFFERE MDS 4 /N AA 4H B E

AR A4 6 246 o) R I /DNl B DS 4 FR A A i
FEfie AA L0 AR AR T MDS 4 i, (1
ZR TG L (K2),
22 EH AR L AA 44 MDS 4 % & PBMC ¥
CD4Tim1*#= CD4"Tim3" 8 J }b. 45

H il £ 45 1 PBMC B b ic CD4 HLIA, 40 B
CD4'Tim1"FI CD4 Tim3 40 g A 4 LL (B 1) o e
i ARG ) 235 SR S S, AA ZH R MDS 41 HR 3 40 A I
CD4"Tim 140 f 4 1E 7 X IR &  (H 22 R TG
X5 AA FIMDS W2H CD4 " Tim 140 il 1 51125 S IR e 58
TR R (B 1CFIEI2A) 5 1 MDS £ 5 ) CD4 " Tim3*
YA LG G, AA ZLRINE 3 0 IR 245 D) 1, 22
SAGHFE X (P<0.05, 1D FIE2B) .,
23 B AT RS R R &4 MDS % % PBMC P
CD4'Tim3" %= fieL b4

HHIE TPSS-R BUE: MDS 4 WK H fE4H (<4.553)

F2 AATIMDS BEMIGERER
Table 2 Clinical characteristics of AA and MDS patients

) IR TP AR () VAR (}10°/L) AR 4RI 48 (B (X 10°7L) IfLZEEE 1 (/L) I/ (X107/L) PIZRELZHHL (x10"/L)

AAHL 24 455 2618 12+1.6 602+215  38.0x719 0.062 +0.112
MDSZ1 20 7.5 53+83 3.1+4.7 672+31.8 1004 +135.3 0.108 + 0.237
Py <0.001 0.07 <0.05 0.20 <0.05 0.21
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A B R TS PLREAN M A bR L 20 B 5 B2 SR 32T T 09 P2 B2 B S CDAT A Ibk B 21 B 5 C 2 1E 5 X IR 4H CD4 " Tim 1" 40 i 4 1.0% , AA 41
CD4'Tim 1" #Hiti°4 0.9% , MDS 2H CD4 " Tim 1" 41 A7 1.2% (5357 1 BIREAZEIL ) s D2 1 X B4 CD4' Tim3 4 il h 1.19% , AA ZH CD4" Tim3" 2 i Hy

1.3% ,MDS 41 CD4 Tim3 4 i1 4 2.6% (535 A 1 BIREARZE )
1

T4 AR N 42 PBMC H1 CD4'Tim1*F0 CD4 Tim3 48 A1

Figure 1 The percentages of CD4'Tim1" and CD4'Tim3" cells in PBMC of each group by flow cytometry
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A PBMC 1 Tim3 mRNA /K¥-o 455 7% AA 41HIMDS
§ 6 ZH H A AY Tim3 mRNA K 22 55 o427 2 S (E]
ﬁ 51 4A) . [RIE, FRATKEI T Tim3 B Gal-9 mRNA 93
24 K, 45 R B4 Gal-9 mRNA /K25 2R B 51T
N 3 7 ALY \)
=, PR (E4B)
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2 1 A
< 0 T T 1 2.0
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= 4 E
= 3 =
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& ’l‘ B
Sy , , 2.5-
IEH AR AAd MDS4H ﬂg
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A: AA FIMDS 41 4 PBMC 1 CD4"Tim 141 i HC 19122 5 55 E 5]
227 9B MDS 5% PBMC 1 CD4 Tim3 413 Ho 175 F AA 4L E 2% ZZ?
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Figure 2 The percentages of CD4"Tim1*and CD4*Tim3" © 0.0 :
cells in PBMC of each group IEWRARAL AA4 MDS 41
(n=17) (n=24) (n=20)

A fadl (>4.54)) , iE—2BWF58 T AL 1) CD4*
Tim3 4R EL B, 4550 B/R F S 4] MDS f CD4
Tim3 "4 g LA B o & TR iS4 (P < 0.01) FLE &
XHIRZL (P < 0.05,83),
2.4 AA %L MDS 48 % % Tim3 mRNA #= Gal-9 mRNA
9 FA

it — 25 T i AA 5 MDS 3 Tim3 1 2351
B, AT R 5L 2¢O % 7t PCR 1Y 7 ik il 1

_
?
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f

CD4 Tim3 4 43 e (% )
()}
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10 ] -
0 T T !
IEEXA Emfad hfedl
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P LL#E, P < 0.05,"P < 0.01,
B3 EEXRAMARERRKZEAMDS EEPBSC # CD4"
Tim3 20 AEHI EL Bl
Figure 3 The percentages of CD4"Tim3" cells in PBSC of
controls and patients with MDS in different risk

groups

B4 £ Tim3 mRNA(A)FGal-9 mRNA (B)HH3$RIEKF
Figure 4 The relative expression of Tim3 mRNA (A) and
Gal-9 mRNA (B) in each group
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MDS F9 20 LT 5T 3k B 48 B D) BE S A
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IPJE, SEH I CDAT A0 B 7 Tim1 78
Th2 4l b RE S PR ak , 5 LRSS & 5 il Th2 4
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S Tim1 A Tim3 AN B T 7 #2905 1) T 240
o e RO B 5 SE3R YT 1Y BB, T L T B8 — iR
fii PEERGSE S22

AMIFFE TR F 7K AT mRNA KRG T AA Fi
MDS B AN I CD4 Tim3 AU R TE I . =4
FOARAGI Tim3 [ 8 A 218K, 45 5 s 5 fl e Xt
WEEHAA B R L, MDS 8 CD4A™Tim3* 241 ifd L 451] B
TR, FRATHEDN Tim3 AT GES 5 4 MDS A9 T 41
MG BETRE . Fu % BT 44 1) MDS 34 1 G %8 )
8, A5 14 B AR fE 20 MDS R AH L, &
&4 MDS 3 Tim3 76 Th1 20 . Th7 40 F1 Treg 48
it 47 0 B4 T L Tim3 " Treg 41 L4 WA 09 B- 754k,
H: K A (transforming growth factor-B, TGF-B) IK
R, AW e T A AR AL e A Al
MDS 35 1) CD4 Tim3 4 i Lu491], 45 5 5 Fu 558 bF
FELE R, W G4 MDS £ (1 CD4 Tim3 " 41 fitg 1
W2 XU A RN Tim3 38 o P8 45 4H ¢
B B8 A0 HHE 1 MDS 3 A S s g . WFgE v & 31
MDS & 1) Tim3 mRNA 7KF- 5 g EET B R AA R
HAH LT TC W e 22 S (R A A D 45 R ks
Tim3 & (/K F-TH R, X Ui MDS 34 Tim3 235 1]
REAZ B sk e m s BAARDLIA Rrife— DA

Tim3 5 Gal-9 45 5175 % T4 -, IR T
Y S, BRI RESZ I IERE
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oo B R EE D, SR s 4 AL FE CDA'T 41
Hd . CD8™T 40 ftd | FFA2% 241 B 11 s 4 56 10 20 Y (-
mor-associated macrophage , TAM ) 2] 3& i 155 7K - 1)
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YHH ORISR . Tim3 FRAZ 40 5 CD4'T 40 i 23
7%,y T4 & (interferon gamma, IFNvy) 73 WA )i 20, it
A BELIT Tim3 J5 , 5 Tim3* SA% 40 i e 85 55 19 CD4' T
MM WA EE 2 1 IFNy " . Wang 55 2 Hg 38 587 1] B
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UG 2, Tim3 75 223k Gal-9 i 26 35 A £ % W IR 40
g S5 R A G A A I B A e AR AR
K T AA FTMDS % PBSC (1) Gal-9 mRNA 347K
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