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Galectin-9 EZ A M EHEREEE Thl7/Treg REHHENX

FTEARMKEGHE S L+ — 5 A F ERMNBRF, T H 5N 221000

 E:Be RAFABEREEFE 9(GalectinD £ A HEEHB (MM EH AT T mfe/senke T @ie
17(Thl7/Treg) £ # o &L, Ak #®I 2020 F 1 A £ 2021 5 6 A& 105 #l#4 MM & % (MM
) Fe 61 Bl KA AR (ST A AT 3T %, &K A RT-PCR %0l 91 & £ Galectin-9.T @/t % & K& G 25
& 4 F 3(Tim-3) mRNA A & & KT, R AR K 4050 K4 m 58 B & Th17, Treg /K -F, K A ELISA &4 0 f
FampenF AL)-17 1L-10 K -F L F At 547, SR MM 4% 4 5h A £ Galectin-9 mRNA, Tim-3 mR-
NA.Th17.Th17/Treg & F 8828 ,CD4 " T 4& F 2 BB 48 (P <0. 05) ; Pearson 48 % # 5 #7 £ 7 , Galectin-9 mR-
NA 5 Tim-3 mRNA,Th17,Th17/Treg % i 2 EA % (r=0. 376,0. 491.,0. 389, P<C0.05),5 CD4" T, Treg
kX ERAMEMG=—0.408,—0.477,P<C0.05); MM Z8 fn & 1L-17 . IL-10 K -F & 1L-17/1L-10 A3 & F 2+
FBZA(P<C0.05); MM % # Galectin-9 mRNA M ISS 5 #1.DS 5 g e B ¥ &, 2 EKFF o5 K& 2
4% W fH (sSFLCR) % % % Galectin-9 2 # & T 4 &K EF .sFLCR E% & % (P<0.05) ;48 % & 5 2 7,Ga-
lectin-9 5 Tim-3.ISS 4 #1.DS 4 #1. 4 & 4 .sFLCR £ £ 48 % (» =0. 604.0. 605.0. 630.,0. 662, P<C0. 001),
it MM & A AW 2695 A o Galectin-9 K -F 18 & & Thl7/Treg %k #7, Galectin-9 T #& i@ 12 8 4% Tim-3
kik A5 T Thl7/Treg 24 A MM 9%t # R it 42,
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Significance of Galectin-9 in Th17/Treg imbalance in patients with multiple myeloma
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Abstract:Objective To explore the significance of Galectin-9 in Th17/Treg imbalance in patients with
multiple myeloma(MM). Methods From January 2020 to June 2021,105 newly diagnosed MM patients (MM
group)and 61 healthy persons(control group) undergoing physical examination as the subject of study were
selected from a hospital. The relative expression levels of Galectin-9 and TIM-3 mRNA in peripheral blood
were detected by RT-PCR. Flow cytometry was used to detect the Th17, Treg, Th17/Treg in the peripheral
blood. ELISA method was used to detect the levels of serum interleukin-17(IL-17) and interleukin-10(IL.-10) ,
and comparative analysis was performed. Results Galectin-9 mRNA, Tim-3 mRNA, Th17,Thl17/Treg in the
MM group were higher than those in the control group,while CD4" T was lower than the control group(P <<
0. 05). Pearson correlation analysis showed that Galectin-9 mRNA was positively correlated with Tim-3 mR-
NA,Thl17,Thl17/Treg expression(r =0. 376,0. 491,0. 389, P <T0. 05). There was negative correlation with
CD4" T and Treg expression(r = —0. 408, —0. 477, P <0. 05). The serum levels of 1L.-17,1L-10 and the IL-
17/11.-10 ratio in the MM group were higher than those in the control group(P<C0. 05). The level of Galectin-
9 mRNA gradually increased with the increase of ISS and DS stages. The level of Galectin-9 mRNA in patients
with chromosomal abnormalities and abnormal serum free light chain ratio(sFLCR) was higher than that of
patients with normal chromosomes and normal sFLCR(P <C0. 05). Correlation analysis showed that the serum
levels of Galectin-9 mRNA was positively correlated with ISS staging, DS staging, chromosome,and sFLCR
(r=0.604,0.605,0.630,0.662,P<0.001). Conclusion MM patients had high galectin-9 level and imbalance
of Th17/Treg,Galectin-9 may be involved in Th17/Treg imbalance and MM progression by regulating the ex-
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pression of Tim-3.

Key words: Galectin-9; multiple myeloma;

22 0 VR BEIRE (MIMD) J2 — s 475 & 3 3% i 7
BRI R G Mk T B AE AN . MM DL
S H ) BT A AN B TE B RS PN K Y A O T BLRRAE
Hk 4K BESHAR GRS B VI R HE S T ik
CLZM S AT G, 8 T 40 M ( Treg) FAHBIE T
M 17CTh17) 4 FHE A T Ik B 40 M W8 L i & )
Fa 1 B G 28 952 9 R ) iR G 8 e I B T 4% A
FH 5 & F 2 a4 Wb 40 A 17 (TL-17) i i )
fE 9 M T . R & 16 40 B 40 1k B 2y B 1 T 1 A 4 i
LR e FEHLA R S S e . DA E R MM
BEIRNAELEY] B Thl17/Treg KM, 2 W K Thl7
20 EL B T = A Treg 400 A He ) R AIG . HLAA 22 Fp 1
Z 5N IR E 9 (Galectin-9) & —Fl &
PR 2R I O Tk 08 46 IV R G R o 3R Gk
WL E R, EES 5400 REF M Pk R
PER I EA R, MR BN, Galectin-9 7] 5 H g
BT A eEREAFFEADT 3(Tim-3) &4 . 7
BILAAR G 28 556 157 B B 3 W 480 Th17 4 3l T 4n i
AP G R AR A LT g ad 5 Tim-3 1E i
Z 57T Thl7/Treg J it #5). A U 58 8 1o 4
MM H % 4ME I Th17. Treg 40 i 7K F & Galectin-9
TR, It Galectin-9 78 MM H & Thl17/Treg
I A v AR B 5 R e B O &R L DL A I R )
MM ¥ 1 i J& B il 5 $2 it — e 5 %

1 AREHZE

1.1 %kl %2020 4F 1 A & 2021 4E 6 A A&
BEUIA B 105 fl49)i2 MM B # (MM 49) 15 K #F 58 %
%, WABRE (DS 3CH6 18112 MM 1#]1i2 &
o R AMHT A S AT 2 BT L S R T A (2 A
A 5 200 A O 05 5 (3) IR 5T R 42 11 O 2 2B ()
AT, HEBRARUE . (1) 2018 M B B s (2) R Y 1
PR 5 (3) F B e RE PR PR LM iy 2 s HL At ot 9 2
.k ) 300 E AR e AR A ft BRE N B2 61 91 A A X B
41, AR HERR S8 MR IR YL MR L F B G s A%
Pe VR W bR A B A R R . MM A5 67
i) Ax 38 i AEWE 35~75 % FH4 (54, 7648, 72) % ;
TR Y 40 B, 21 Bl AR Y 40 ~T72 B
(55.1248.30) % . M B FHMN FRHEZER T
Giit2E L (P>>0.05), ANHFIE LA B B 24 10 B2 B1

S AZE N,
1.2 ¥
1.2.1 Galectin-9, Tim-3 mRNA #H % 3 & 7K F ¥

W ORE MM B FH AR H X ALK H 25 18
FeEfkIm 6 mL, B 4 mL FHEE P RE, H T &3
AR (PBMO) < K 4 Il 5 % 0k BUBE IR 48 28 vh )
(PBS)VRAT A 48 B 43 2592, LA 2 000 r/min i

Th17/Treg;

immune balance

T8 BERRRE B0 b B] (1 B 2R AR 2, O PB-
MC, 7E# B A PBMC il A Trizol ia 71 #2 B &
RNA, I RNA # 2. RH SYBR@ Premix Ex
Taqg™ IiAF & (H AT HEAYHEARBGRA @D #E1T
RT-PCR J i » 9" 3 2 W 45 7F:95 °C 30 5,95 C 5 s,
40 ME ¥R, 60 C 30 s iRk, NS H Baction, LA
27 MR H SRR B A X R IE K, B Ga-
lectin-9: % 5'-CTTTCATCACCACCATTCTG-3',
T 5'-ATCTGGAACCTCTGAGCACTG-3"; Tim-
3: F 3 5'-CAGATACTGGCTAAATGGG-3', T i
5-CTTGGCTGGTTTGATGAC-3'; B-action: I i
5" TGACGTGGACATCCGCAAAG-3", T it 5'-CT-
GGAAGGTGGACAGCGAGG-3',

1.2.2 AMEIL CD4" T, Thl17, Treg K F4M % H
WA AL (BD 24w . FACSCalibur %) & 0 , 5% H 4>
I FE B4 AT, FACS Multi SET F2JF 4715 CDAT T
KL 2R F BD Cell Quest {443 #r il %2 CD4™ T
Th17.Treg 7K, 3315 Th17/Treg H ], 32 57 & %
HEEP RAH.,

1.2.3 I3 1L-17 . 1L-10 KRG SR FH il B 4 2
W2 B 56 (ELISA) (B 2 mL 21 Pk 3 500 r/min &0
10 min 5 E W %A T ELISA £, # ELISA
WA & F B E 30 min, 4% 18T 500 5 7 B AR E b,
TEAFL R AT 100wl FOAR E &, 36 °C AE I 90
min, 25 LA E HT 00 B B o b, YE AR S 7E 45
B FLANALE B Z ALK 100 L, 25 FLFL AN A S 14 i
BEW L AER 60 min, YEARS £ B FLIMA 100 L il f
oik, 2 LI AR5 & W B /EH 30 min, PEAR
JE&FLIMA 100 pL 3,3",5,5"- 0 F BEI5 5 it (CTMB)
AL VEH 15 min. BfiJE A 100 L £ 0E % 7E 3 min
VA SR FH A A3 1352 B4 B A T S B CA B 5 I AR 90 A 7
i TP e R I A (B2 S B o

1.3 St ab B SR SPSS22. 0 #1440 3 47 B i
SR ARG IER AR TR DL = s TR A
K F ¢ RS T BORORE L Y R R AL R FEBCR X R
B s FH 2 PE 43 M1 K A Spearman B Pearson #5565, P <<
0.05 RRERAGI¥E L.

2 % S

2.1 WAANE I Galectin 9. Tim-3 mRNA 3 ik [f
B MM 4 Galectin-9, Tim-3 mRNA Hf X} 2% 35 7K °F
XYL, 22 A G (P <C0.05), WL 1,
Pearson XM #1 78 , Galectin-9 mRNA 5 Tim-
3 mRNA EiKREIEMH K (r=0.376,P=0.005),

2.2 PHALAMREIN T bk 40 B A a8 MM 4
HF AN E M Th17. Th17/Treg & F 4 B4, Treg /K
AR F XTI, Z 5 A G248 L (P <<0.05), W%
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2. Pearson #8 & ¥ 2 ¥ B 78 » Galectinn9 mRNA 5
Th17.Th17/Treg #ik 5 1IE A & (r = 0. 491,0. 389,
P<C0.05), 5 CD4" T, Treg ik & A XM (r=
—0.408,—0.477,P<C0.05),
*£1 FASEM CD4 ™ T 48 Galectin-9 RiE
R (7 +s)

21 51 n Galectin-9 mRNA Tim-3 mRNA
MM 41 105 1.2440.17 5.24+0.76
X H 4R 61 0.31+0.04 1.6340.25
t 2.024 6. 254

P 0. 009 <20. 001

x2 FAENMEM T HE AT REREER (> L)

4T Th17 Treg

24 51 n (><103/p[4) % % Th17/ Treg
MM# 105 0.4240.07  5.84+1.53  1.92+0.83  3.62+1.94
XFHRZH 61 1.31£0.28  4.32+1.02  2.1440.57  2.13+0.72
t 6.725 1.247 0. 764 0. 256
P <20. 001 0. 026 0.042 0.034

2.3 PRI 1L-17 1L-10 K K& 1L-17/11-10 HfE
b MM 21 1% 1L-17 . 10L-10 /K K& 1L-17/1L-10
FEE M TR, 2R A50T%E X (P<<0.05), L

% 3,
*3 WA M E 1L-17,10L-10 K F K 11-17/1L-10
PEEE B (2 £5)
a5 i 1L.-17 1L-10 1.-17/
(pg/mL) (pg/mL) 1L-10 1
MM# 105  25.74+5.56 23.82+5.17 1.02+0. 42
XA 61 20.61+4.32 19.1444.72 1.4440.63
! 6.254 5.254 4.025
P <20. 001 <<0. 001 <<0. 001

2.4 MM #E# Galectin-9 mRNA 3k 51 JR e H 6
% MM ## Galectin-9 mRNA B ISS 43 #].DS 4+
A HE I W =, W 4, Spearman AH &M 4T
7~ Galectin-9 mRNA 5 1SS 23 # . DS 4 81 2 1F 4 56
(r=0.604.0.605,P<C0.001) ; Y& {0\ T4 | L1757 5
B4 I H (sFLCR) 57 % B & Galectin-9 mRNA 43 il
BT K TE % sFLCR IE % B 3%, Pearson #H 6 M
ST EIR, Galectint9 mRNA 5 3¢ 44, sFLCR £ IF
A (r=0.630.0.662,P<C0.001),
x4 MM 2B # Galectin-9 mRNA SI&K

FREXER(x+s)
I PR 95 2 n Galectin-9 mRNA F/t P
1SS 43
1 17 1.0340. 32 5.152  0.017
1141 40 1.23+0.41

gxR4 MM £ # Galectin-9 mRNA 5K
REXER(xEs5)
I R 95 Bt n Galectin-9 mRNA F/t P
1l #A 48 1.45+0. 36
DS 431
1 23 1.04=+0. 37 6.205 0.012
I 35 1.19+0. 46
1121 47 1.4340.32
AREREN
E# 64 1.07+0. 34 1.025  0.013
i 41 1.3840.32
sFLCR
EH 33 1.03+0. 28 1.306  0.009
kit 72 1.3940. 37
3 i T

MM J&: D)3 4 i K i 486 g A 3 B R P A I
ARG R0 R AR A7 AR B R T bk B 40 i 5 A
eSS . MEHFIE B, 5 H AR . MM &
HARNAEAE CDAT T 4K . e 2% & B
TPk & MM B & R ¥ 77 78 B0 2 19 Th17/
Treg L@l ™ . Treg 4 & — 2 1 22 Fl o bk i g
A P58 P TP 28 38 S B 0 TR B 40 A L o ) i o)
SN T 4 M A ARy B B e i 22 /8 . B arHAE MM
R AAEAE S . Th17 40 R B A 42 48 48 T B
INHAE MM H 195 A2 v ke S0 42 150 R4 L i e
MM A1 Bt 9 A ik B AL IR . X T BE S MM
G INT S I S hii A S S N 1
FEEE R ER MM BESMNE M Th17 & B 8w & . i
Treg 5 LW K, 5] & Thl7/Treg 2% i, H F f v
Th17 783, $2 78 Th17 78 MM %k i ot 72 b e/
FH. TL-17 J& Th17 &5 1 55 06 i 20 i 5 . BEAIE i 47
i T Wk AU AR R Th17 40501k . 78 AR £ [ 5 g g
5 o R e R rh o Rk . RO AE R L Treg 4R TE
WL 4y W 1L-10, TGF-B 48 R F 3k & # 4 35 0 il 1
MY ARG B8 MM 3 1L-17,11-10 /K
K TL-17/1L-10 PefB ¥4 & TR AN BE, dF — 2 uE e T
MM HAEFE ] Thl17 fw# . H 2% #H AN Thl17.1L-17
F14) 23 35 38 I 2 B U8 40 M 5 L T Ak BB B A P
GRS A WFSEIN Th17 G i 4 W AH 5 40 g
DA -5 3 T e 4 6 45 o 7 A O e R L A R L B
R IR 45 3 B b B AR Y AR MM
BFEIL-10 Rk m . X T RES 1L-10 g 5] & %k
P AR 2E i JR A M G 8 ik AT OC . T 1L-17/11-10
FUAB R = 42 78 MM BB 1R N 77 78 1L-17/10-10 HefE
R Kk By R, H UL Th17 46 M ik i 1L-17
g B, 26 B A AR E B R AN i 49 A RN G i B A AR
. Galectin-9 =—Fh BB E Z LR MR R R, H
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FEHN T YR 17q11.1 1, 3 258 3 4 1 vg 2 v okn
S R L G E VR T A b R Al R 2B R RS SRR . M
F W5 R, Galectin-9 7] 5 Thl 40 il 210 #1128 43 T
Tim-3 454 520 T 40 ja % IFN-y #9458 W, FEAK T 46
it ket i g A K PR S L AR 5E L R MM 41
Galectin-9 ., Tim-3 mRNA X} 3 ik K & F X B 41,
EREGIT¥E L (P<0.05),#/~ Tim-3,Galectin-
925 T MM kA KRS, ARHER I Ga-
lectin-9 mRNA 5 Tim-3 mRNA Fix 2 FEAMAHRE, xR
WA 7E MM th el A1 B 52 e, 2 WU 9E 8 75, Tim-3.,
Galectin-9 H:[[ 25 T i = 11 56 55 L 145 T8 B | fe 5
PR EE L P4, T Tim-3/Galectin-9 3@ 1% fE @ 1
A5 T 4K A T T 2R kRN . Tim-3 H
Wi AWAESLRES S Th17 i % s I8 5 ok 72, HfE
MUK CD4 T 4i il Fn A7 2 il Treg 20 B 49 Bt Mo 97
TPEDIRET . AW Galectin9 mRNA ik 5
Th17.Th17/Treg £k R IEM K, 5 CD4™ T, Treg £
KRN IR R Galectin9 [FAES 5 T Thl7/Treg
AL A L T A R AT R 28 4t Galectin-9/Tim-3 i
BTN, dA%HE K, Tim-3.Galectin-9 5 3% 4
i g A8 3 I PR 9 3L 2 B0 TR A A A O T 3 e 3R G 3
AR iR #22 Y . ARRBFTEH MM ¥ Galectin-
9 EikH 1SS 438 . DS 43 Gt K | sSFLCR 745 —
FEAHOGHE . b g 0k S w e gy I BG n Z2 4R S
AR 5 sFLCR $27R8 5 [ M5 40 i ok - A8 4k, 48 br A8
PR T B B AN AR AR B R Galectin-9 kAl
TER 4 s MM ik 17 i & Sz Tl s, i e B2 v] RE S
Th17/Treg KRB HLEHE VI, &5 EFrik, MM B3
FETE B 2 (9 51 Il Galectin-9 7K 57 i &5 & Th17/
Treg %47 ,Galectin-9 A] fil I 12 Tim-3 ¥Ex &5
T Th17/Treg A o MM % 1& i e 1 72
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