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Abstract

Mucosa-Associated Invariant T (MAIT) cells, as a type of innate T cells, play a key role in maintaining
mucosal immune homeostasis. However, their dynamic changes after allo-HCT and their association
with viral infections after transplantation remain to be further explored. This study included 42
patients who received allo-HCT for the first time. Before pretreatment and on the 30th (£3) day
after transplantation, the frequency of MAIT cells (CD3 + TCRVa7.2 + CD161+) in peripheral blood
was detected by flow cytometry. The critical value of MAIT cell count was determined by the Receiver
Operating Characteristic (ROC) curve, and the patients were divided into high and low groups. Sta-
tistically analyze the correlation between MAIT cell levels and common viral (CMV, EBV and BKV)
infections and clinical factors after transplantation. This study indicates that the number of MAIT
cells in the peripheral blood in the early stage (day 30) after allo-HCT is a potentially important
biomarker for predicting the risk of BKKV syndrome. Cyclophosphamide (PTCy) in the GVHD pre-
vention protocol may inhibit the early reconstitution of MAIT cells, thereby potentially increasing
the risk of related complications such as infection after transplantation. Monitoring the dynamic
changes of MAIT cells is helpful for the early identification of high-risk patients and intervention.
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1. 5|15

S i DAL 3 1T T 20 B RS A (allo-HC T) 2 VF 25 M LV 2R G850 LA B HE VA P B 58 1 0 B A R, R P —
— PR LASE AR B VR YT T 1] SR, FEAEL IS S A IR A g S 5 R 1L 240 B % A (allo-HC T) e i I
(1 FFRAE, FMEHERE] T allo-HCT FI97 A BIm N MAEAFERE (2] [3]. BEEPIA T RPUR SN 2 #
F,  H TR R G 9 B B AL DL AR 9 N B 4B 8 (CMV). EB W E(EBV)LL K BK i #(BKV), ™
H RS T allo-HCT AJG B 15 BIEE[4] [5]. REIEAHOGTEE T (MAIT)ZH LR ) — e RS
MEEfE S T AR e, HAREARA SR T 2 R(TCR) [6], LR =4 i) i FE A
TR SE T 40AR[7], MAIT 48 T 10 IR o ) CD4-CD8- 5 AL BT A F 76 418 2% B b s g 19181
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2. ARTRRETT*
2.1. HARIMNHR

AWFFNEE T 2024 4 10 H & 2025 47 12 7 T2 BB 52 55— P 2= B 140 MR A Hh 0 15 Ik
17 allo-HCT g Bekl, JLit 42 . AWFFIRBEACHEZ Raitdt, ZiRESFmERET. mh
PUR IS — M FEshHERR: 1) BRI, HHT kB 2) BTSSR, 3) Ao
[l FEAE T R, ASHE Tl U H #OE 2025 45 12 A .

2.2. ARFZE

TEFSHE B8 H23Z allo-HCT J& 56 30 (43) R RIS & HNE MR AL, FHAE FIARHESROGHUA G (AT I At
AREIFEA T MAIT AR & &, bRAEsOtHt Ay (077 RIATEI 7 LU Hif4k: anti-human CD3 (FLTC,
BioLegend); anti-human CD161 (PE, BioLegend)PA & anti-human TCR Va7.2 (APC, BioLegend), MAIT 4l
MAERT S Bl sE ON: CD3+ TCRVa7.2+CDI161+, WK 1, HR¥E MAIT 40025 LbdtAT 2020, 235l gt
2H 2 TR 2% T PR B ) 22 7
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Figure 1. The clustering of MAIT cells in peripheral blood. The cells within the red circle in (b) are MAIT cells
1. SMEMMH MAIT RSB ER . (b)) EEBEREHN MAIT 4158

2.3. TR TR GVHD FR

P BB AT AT EBV. BKV K CMV ZIEEIN, #FEx EBV. BKV K CMV ILSE, I HA%3%
T VLR N SR 25 IS R T R [12], A JE T LA CSA + PTCY + MMF NEAETIBT GVHD 77 %
[13], Hrp3f 32 8% 7 LU 72l 8 R il GVHD K42 14]. EMAEJE 155 30 (£3) R 5E B A B i
KMERk A 2, B4 ERE4IM . A, E L BF. 'BIhAE. LDH SR,

2.4. IRBZERAN

PRI S CMV. EBV. BKV WEZRESIEH, RN KM ELISA R0 E s CMV,
EBV. BKVIgG /K IgM $itf/KF, FEBRERA RGBT Retth: BE B E RN 1 X EBV-DNA.
CMV-DNA, ZhpA AN, fERZscds moettfa, W AR WM 2 vk, IF HARYEA 2 SCHR, K EBV-
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DNA. CMV-DNA UL} BKV-DNA #& KT 500 # Dl/ZF453 2 XN EBV-DNA+. CMV-DNA+. BKV-
DNA-+, 3 2L 5 IR M ORS I95 35 A% B Asr il FE 7 A s O EBV IIUAE . CMV IUAE BA & BKV IfLE[15].

2.5. A&

XA GETE BORE e S AT BRI AL, IR AT IESTE T, X ETEBORME A Fisher RiffAGS, X575
FIESAREBTORMEM T A%, XARF& IEZ 201 1K) € & BORME I HE S 80k 38 (Mann-Whitney U &
BNBEAT G 0T R Z RS WIR A5 MAIT 4005 L somi Rl &, R B e 2
A % Je B % (PTey) 7B GVHD. BK R EH&U4(BK V). A EAIHEE(CMV) K EB i S (EBV)/& 4
RLAR J M IMEAENI KAE R 2R . (RIS DU 15 R A0 BRI e db AT 70 AL, 73 )%k 2L 1] 10 25 I PR Bk R 4T 4
e M TR EER, BATAE P < 0.05 RASE8E L, I Prism_v9.6 #HATEIR K5
THA R 221 .

3. 58
3.1. IEPREHE

A TSNS T 42 ) HSCT B KR IRAAE, o B30k 22 B, Lotk 20 B, FdSTEH 15~59 &,
YIE R 38.42 % . (EFTA I 42 BIRSHE B, A 18 191(42.9%) A S Bl A F I 122 52 [A) b S Ao a1
MRS HE, 12 151(28.6%) N S PEMK AR M L5 s 4 191(9.6%) M E BEHE A 7 2R B AE(MDS); 7 $1(16.7%)
ARG I IAA); A 1 61(2.3%) KA A IMFH(AML/ALL). 42 FIRAEEE T, 555F 3761, 4
IR 1 BB T A A AR S T4 . R4 BUCEERT, oA 23 B85 B A 2
FEIRTERLMA(CR), 7 ) EBFE NI EMPR), FrA EEFIE CMV. BKV & EBV IMLiE =K 2 3 N
PE, EFRREAL R0 45 R G RAEAR, 43 50l 7 DAAMA A 0 Ak 38 5 %8 % 1l GVHD 75 %

3.2. KBS

TR E TG 30 (£3) RATRME G (940 A 1 MAIT 20 MR I F10 550, H4 R RS MAIT 44 )
KOl 43 AT ROC Mo MT, THE L8 IR%, U KA MAIT 4080 E 7 Lot 8 0 e . 25
Guit b, BATH 2.36%8 A G MAIT 47 FHUE, 550 NG /R R G RAL, I LAtbbritk
ST BE AT AN 4. R E S, KA EBV Y 3 AN(18.8%), K BKV &Y 2 A(12.6%);
MRS G, KA EBV IEH 6 N(23.1%), KA BKV &G 14 N(53.8%), BZHFHRMES] CMV
PR, LA 2.
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Figure 2. The infection status of EBV and BKYV in both groups
2.EBV K BKV EMAHHERIE N
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3.3. MAIT 4HfE%T HSCT Gk B Layssin

XF 42 I #:%2 HSCT B#FH AT G 30 RN TAMAE L EBV. BKV K& CMV &K, 4 Hl4eitic
SERHMESE SR, Ho MRS S ARSI S K414 7R EBV. BKV & CMV fHIEZESR . BT 7E 414
[, B OF LR TR CMV &, FRATARICEE] HSCT 5 H Il CMV FIMEEE, 24 )5 mdlmn
G R R 1E EBV FHIETHEUHAL, RRBUEM St 2 2P >0.05); Sk m4 B L, Bl
SR 38 kKA BKV IILSE (n = 14) KU T & (P < 0.05), $E~EHE MAIT 4ifi/K-FHE 2% 5 S 38 BKV MR
KA. 42 ZEEBEEIRIKIE B4 T4 1.

Table 1. Comparison of clinical features between the high and low MAIT groups
F 1. MAIT A S5 REZ B & IGREFERT L

=t A7 MAIT &4 MAIT &4 P
A 13 (6.4) 19 (21.6) 0.613
P e
A 3(3.6) 7(10.4)
1% 6(9) 23 (17) 0.022
PTcy
A H 10 (5) 3(11)
R 3(2.8) 6(5.2) 0.639
EBV JE&Jx
To kG 13(11.2) 20 (20.8)
&Y 2 (4.8) 14 (9.2) 0.044
BKV By
TG 14 (9.2) 12 (17)
EYEPNITRS 11.00 10.92 0.757
NN RS 13.00 13.62 0.699
IL-2R 508.99 671.60 0.270
LDH 295.14 320.38 0.588
KA 2(8.4) 20 (13.6) 0.017
aGVHD
TRAE 14 (7.6) 6 (12.4)

3.4.BKV X EBV BB RERS T

AV MG T BKV & EBV @SB S M FaE e (BN 2% GVHD MRAE . LR
RN MNBOREN B AERS . PR DL A G MAIT 4505 EE A5 R 2 (A AR DG . MR YR 48t 45
FHEIR, BKV Y5 BKV BEYLER I G MAIT 40 H 5 5 it 22 5 B Sii 225 (P < 0.05), WL
2; 1 BBV &4 570 BBV BYE B HER . WA FRBAR KL 2 GVHD R A% T51H % 57+ A
B2 (P <0.05), WE 3.

Table 2. Comparison of statistical results between the BKV infection group and the non-infection group
= 2. BKV RRR4A 5 TR LA 2 B TR ATEE

fabr YL (BKV) Te RG] x2 P
>30 12 (10.0) 18 (20.0)
B ER 1.050 0.306
<30 2 (4.0) 10 (8.0)
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B 4(7.4) 18 (14.6) 2.386 0.122
1)
Z 10 (6.6) 10 (13.4)
5 H 12 (10.6) 20 (21.4) 0.525 0.469
A e
AL 2(3.4) 8 (6.6)
1 H 12 (9.4) 16 (18.6) 1.714 0.190
ANt
HRAEH 2 (4.6) 12 (9.4)
NGRS 13.86 12.87 0.172
PEY WIS 11.29 10.80 0.585
H 10 (7.4) 12 (14.6)
aGVHD 1.527 0.217
7 4 (6.6) 16 (13.4)
>2.36 2 (4.8) 14 (9.2) 5.799 0.016
B MAIT 40081 5%
<2.36 14 (9.2) 12 (17)

Table 3. Comparison of statistical results between the EBV infection group and the non-infection group
F 3. EBV RRBLA S T BRLA 2 BRI ERITEE

fabr XYL (EBV) TG x2 P
>30 2(5.8) 28 (24.2)
B 5.219 0.022
<30 6(2.2) 6(9.8)
S 0(4.2) 22 (17.8) 5.435 0.020
1 51
ik 8 (3.8) 12 (16.2)
14 6 (6.0) 26 (26.0) 0.004 0.950
PRI e
HAFEH 2(2.0) 8 (8.0)
i 4(5.4) 24 (22.6) 0.618 0.574
AN TR
RAEH 4(2.6) 10 (11.4)

IR B 14.00 13.00 1.000
WESPNIRS 9.75 11.22 0.031
H 6 (4.2) 16 (17.8)

aGVHD 4.492 0.034
G 2(3.8) 18 (16.2)
>2.36 3(2.8) 13(11.2) 0.220 0.639
M F MAIT 4/ 5%
<2.36 6(5.2) 20 (20.8)

3.5. ZEFE_IT Logistic BT

¥ EIR R R G M A SR (P < 0.05) i E N A& E, BB KA EBV B E R
i, AT 2 RE 200 Logistic 7007, 45 HRIER, RLRBARKERHIEE EBV B 1M — i H
R(P<0.05), W4,
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Table 4. Multivariate binary Logistic regression analysis of EBV infection

5% 4. EBV BRI % E & Jt Logistic YA 4

K& EVEES 4 FRifEiR % Wald 18 P OR 95% CI
ET-WNREN -1.530 0.759 4.068 0.044 0.217 0.049~0.958
BFERE -0.121 0.188 0.416 0.519 0.886 0.612~1.281
P 0.464 0.143 0.200 0.671 1.066 0.566~14.411
aGVHD 3.642 1.452 2.178 0.148 5.165 0.384~5.712
PTcy 5.216 2.283 3.144 0.369 0.918 0.528~9.211

= NRA S B G MAIT A 50E sk E R, RA T &M BEmt e 258
A& JRIX JIANE SR R 2 5 ZR I B A B e fE v B &, BHE)E 30 (#3)k MAIT B 7 it o2
HNF 2.36%1ENNA &, 472 K& JC Logistic 487, 45 RILRTANT GVHD H i F PR i R
HSCT J& MAIT 4 & et — el i 2=, WLk 5.

Table 5. Multivariate binary Logistic regression analysis of MAIT cells
2 5. MAIT #Ra# % E R T Logistic I35 7

Sy EPEES btk iz 22 Wald 8 P OR 95% CI
PTcy 3.274 1.589 4.248 0.039 26.414 1.174~594.302
SRk -1.922 1.841 1.089 0.297 0.146 0.004~5.403
4. i

S BE PR 1 1M 40 B B A (allo-HCT) /2 H BT #E A A 2 Y 22 5 P IV 2R G0 0 LA B e v P 928 1 05 B
B WAREME——F AT LSS AR B IRTT R, AR, $E52 HSCT 138 B B i #5 B AR,
DI 2300 )5 442 CMV. EBV DL BKV, JEE M [ EE TS AR E. CMV &M E DNA
JREE[16], FERTETE RN K, 2 allo-HSCT AR5, BFHREIhREEIER, CMV nREHE ¥
PO SR Z R E R, TEMNEES A CMV [LE & aGVHD [17], TEEMEFHHS. 1 EBV &
—FPXUEE DNA i 8, o2 p-JE2 0 8 H ME— BB I NI 2, PRdRiE, At 54y 90% LA by e NBEAE
f EBV EYi s, DHEBRFHTEHZ allo-HSCT RI{F/EJLER EBV MUAE[18]. BKV Jf 28Il % 5 38 1 b
MR Z A%, W BE R, M™EYWEEEREESR. AR CaE
W, 76 RREIhRE AT, 5 d Y™ E L T HSCT B s . MAIT 4iffie —35e RAE T e
ffl, DAF MR1 PR 4 B AT A AR mlse 0T R 44 [19]. MAIT i 2 5L TREH R, wiyiE
I, MilZiE RS GVHD (=LA E[20]. MAIT 4isegekiiiniE bk se ittt gUs iR R
TR AR TP SR A 21

AW FEE BV 2 1~2 F AN T IR A 0T allo-HCT [ 42 1 g i & TG R ZORE, - 81 234
T M5 MAIT 40fd 5 BKV A& EBV G2 8] 1AH M, GEit 25 R E W], MAIT 40 &t 5 BKV &Gk
Y], MG MAIT 4080300 TR, &4 BKV BRGLH RS S8 0, 1M EBV L] 5 B34
WL PR, REKAE aGVHD LUK R KGR A L, £ F% 0 Logistic A HTHE7R, FLRIENK
KJg KA EBV YL ME— [ K 32 . G A1 4R SRR T2 MAIT 40T HECR Sa R R 2, 3418 23 1)
BN RFFEEAT 7 VEGRIX 2y, PAS RS S HSCT 5 MAIT it 30 2 R K. ERZH0H
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Rz, ATEI, 7ETBT GVHD 177 & b ff IR I e (PTey) 1) B 38 ik 82.1% MAIT i it £id
FARHAT, BHERATHAT T 2 HZR M JC Logistic [BIA504T, Giitas REREAE T, 1 PRl 2
Wi HSCT J& MAIT ZHfu it $ i — e i 2= . Sautsedath, B #ssE, MAIT Ak EaEiR, &
2 5 L MAIT R BOSAR A O, BT AR FENFE AR, R BX — G RAFFAE[22] 0 AS[E] (A
RO MG RATRAFIE LR, Gl RACIER RN, MREZ L. KEEARZER R .

H AT R ZH00T MAIT 40 548 J5 98 BRI AH G AT TSR /N, BOW A E )72 1) G is B 4
Pl I35 o ABE TR T I H ol MAIT 4i R E N 08 &, JFE ORI S B 5 5
TR R A 2 BATTI TAERE— P ULE T MAIT 40HEAE A BKV BRYELEAE VbR W HLAL . AR K MAIT
YA AL N R AR EMA G, B EZSEINIA R, DU SIS B AR G A A 0 2B e AR B
UL AR T

&E 3k
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