- 792 - I PR B8 2024 4F 11 A% 41 55 11 ] T Clin Intern Med, November 2024, Vol. 41 ,No. 11

[ DOI]10.3969/j. issn. 1001-9057.2024. 11. 020

WTl EEEEREERESSMERNTR#

IRt A%

[HE]

- WREE A [ -

http : //www. lenkzz. com/CN/10.3969/]. issn. 1001-9057.2024. 11. 020

&

W S — bR S B DY, A7 B 2 5 0 25 5 iE (MIDS) HP ks, ml T 2 591

MDS 5 Ho b i 4 s 955 , 4 B T RA B MDS 27, WTTmRNA f Wil AT 35 B i MDS £
IR BR R (MRD) FIE &, J& MDS T B9A AR Y, AR SCHEE JLAE W1 25 %000 MDS 5 HAh
I 20 sk 2 P B W BE PR N T MDS T A IT 8 T W ECHT o8 8 B T PAZER .

[REiR] wr BH; B ESEEA0E; M
[HESES] R733.73;0Q786 [ TEEARIRAG] A

W1 SE—Ff b2 00 1) 66 PN, 45 £ 7 DNA % SR R 928 1)
BEE T, B T 1990 4R 1 gl i, tR e 2 3k 1 15 IR A — 35
OrvEMANM . W BN R B AR R LR (MDS)
Frgas A L5 MDS 55 H Ak it 40 s A M, A B T
WA MDS 2 WP . Bt Ak, WIImRNA 725 23576 40 & 1 (PB) Al
BAE(BM) AT A WTTmRNA (5 Wi w] #5 B #0 MDS #Y
T/ INVEE T 5% B (MRD) R4 %, J& MIDS T 1A AR
T WT1 7 MDS H sk, — 21l PRI HRT T LA w1 2y
HE ST MDS BRI RBER YT AR S iR T R T AT
BRI,

— wrl EFEBAFLE5) MDS 5 H {t ifn 28 ReR 2 4 B iw

MDS & — 21 PR 33 1L D) 68 TC R0 % Ak SRy 2P B I 9 i i
fdgd . ¥E 35 B (FAB) 3 AUAI WHO 43 B4k )32 W J T MDS
HIZWIAI YR, BRI, ZE I PRS2 B b, A3 A AR M MDS 55 HoA
MNP EBR X /30 BAE 2012 4, B3 K& R &
I, JLZE MDS WTT B 3Rk K P3P AR iR A 10 (AA) &,
DA WT1 3 H 335 K -0l FF 4 50 L # AR 4= MDS 5 JLE
AA, Zuo 7 HAEE T L#E R MDS F1AA (9 WT1 KK,
S5 IRWI MDS T WT1 it Tk E A WT1 3 3RE KR B2
BT AA L TEAN M 38 A4 24 1E F L2 390 A0 XA 1 4 it ok 20 A L 2
JEFERE AA I WT A REIMR A B EXES ., JLE MDS WA
TR BN, HAS Wi AT S A BRE . {HJLEE MDS 5 A
MDS F 15 2 RFEZ AL, W 3 E s 259 2 0 8 3R AN R AR
A JL3E MDS 2 W, 85 BRI S B, WL 335 AT 4607
JLE MDS 1 AA A B T W% ) LE MDS #1217,

Z.WwT1 ERE R AF MDS /s

1. WT1 =ik K- 55t MDS 5
TR aE R WT1 FL R 3572 MDS A MR &Y,
FA B T 53 10U A1 B B e R Tamura 250 BF 5

Ve A7 : 473000 Y77 R 44 R FE T HHo0s B g i v N R

ZE R R, WTTmRNA 5 235 (FE4MNE b > 10 #5 01/10* ABL
L, Bt > 10* 42 01 /10° ABL #£ 11 ) J& MDS %G i} [a] 44k 2
P58 2R L5 (AML) f—~5% K15 7. Rautenberg A000 iy
WFFE R — B bR A A B I35 9 ( ELN ) SATIE 4G 00 5 32
X} PB WTTmRNA HFRR AT WM, 455 7R WTTmRNA 2 ik
( >50 ¥ 01/10* ABL ¥ D1 ) J 35 5 iF e 00 2R W 3 8 TR iR
F ; WTmRNA 1338 BEFEILH AML (% L2 0 5 T WTTmRNA
IEH# 23K ;PB WTImRNA i) ik 5 1 To it R A A7 1 (PFS) TG
FIE AR (LFS) B A7 (0S) #  3E M AlK, h F_L ik if
FEAE PB A BM Hf WT1 R3k/KF-Wai )y vk K WT1 Feik K1l 5
EFASARIR], 2T W 35 R 363 W o7 3k A 45— B e AR B 1
W —HHIT,

Ffis MDS S 330132k 8 | PB 1 BM Hh WTTmRNA 335
IR 55 E BRI 5> R S8 (1IPSS) (IPSS #&1T i (IPSS-R) Fi1 WHO
TR TGS RS (WPSS) FE AR5, TS PEA2 4
PR A XS PEAL , BB MDS [ AML %% 46 XU d1 i 2 &5, PB Al
BM H WTImRNA Fik/K 3594 180, B WTImRNA F kK-
FITIE P52 MDS itk e 19 W bR s ™ o Bedh, WT1 ik
AKEFHES BM AU E 4 R A A BTG Y O R EHEA o
BIAHSEE, I — TR ST BoR, WT1 FikACOP454 40 R
JE AN BT MDS B9 RS 32 L W 5k KA
MDS U5 FEBRAT Bh T 2 4538 AUTA T S , Forh A4 W) Fh 5
PR T 4R MRS 48 (HSCT) \WT1 43 THERIEY 745

2. WT1 RikKF-5 5 259 (HMA ) 52 MDS By

EIAl, HMA 32 JHF MDS #3697 IR ERAEIT
PRTAELL (IWG ) BUBRAERERL 16T 45 R M58 3% HMA J5§ MDS B3
HIEYT o B IWG PR ERARE (SD) B B e AW,
— IR E B, T — N I R B R R T
AML'B) | 5K5L 3723 fE 58 & BRAE PB A1 BM Hh, WTT 7E3G )T R
i FIAM MDS [BE S 3 ~ 5 A JEIAYT 5 R E KB ELT
TRTTHT B R R IS 2 R 5 O AML J5 WTImRNA 3Rik
AROFEEIATT RIS FH 5, SD #10] WT1 FikFH = 1) MDS 3 0S
H1PFS BHEART WT1 BEARM &, WITmRNA FRik/KF7E SD
B PR MDS B3 HMA 1897 BT 8UE ML A LR =



IR AR 2024 411 A4 41 5511 3 ] Clin Intem Med, November 2024, Vol. 41 ,No. 11

- 793 -

FEAR, SIS W WTTmRNA 28 3K 7K 3 0] 0095 15 7 2% , DA T 48
SIGRRIATT . B2 A, Maeda 25 BF5E 04 T AR IBITIR
KM MDS B35 PB H WTTmRNA 7K 20, 45 51 R fIK wTl
( <2600 ¥ 01/10* ABL 45 01 ) (¥ J8 205047 B 2 0% , {0 0S 111k
HETF s WIL( >2600 #D1/10* ABL ¥ U1) (9 5%,y e I 1)
A PB Ht WTImRNA Rk HTRYT R M T RERE MDS BoE 1
s .

3. WT1 kK F-15 HSCT J& MDS BT

HSCT J& H #i 2. FIG 7 MDS AyME—J5 ik HSCT JG ¥R ¥7 2%
W FEERETE &, BREN W 8 )& MDS B
HSCT ZZf# i MRD BB RhRieY , Hk , WT1 AE> MRD #3ic4)
AH MDS g BIE &P Yoon S5 R B R, WTT B
Fik(>154 5 01/10° ABL ¥4 01) HSCTJ5 | M HE R RE R,
DFS #1 0S B 2%, M/, 76 HSCT J5 1 M Wrl Rx&mEa T,
M MERAEYI PTG £ (GVHD) B H & AR, 7 WG B,
Rautenberg 45" L BIAE PB Hhill i W1 HA KM EH A
RO RN R R T DASEA T B W [ B R 3 T A A
Madanat 25 XFESEWTIR W R IEHY MDS SIS &8, H
HSCT J& 77.8% M #HE K, UL, WTT k5w i 5 vl H
F MDS B AR I R IR0 A A A

=LA WT1 A3 ERT MDS 4R R EIETr

MDS [ 4 AR 20 J2: S B8 A5 09 3 1M T RE A ) 5 | A2 A
FE 8- =& MDS B3, X S e Il vA I7 (IST) R WT1 1)
CD4 * 1 CD8 T 41 JfufiF & 25 se e 14, i EL, WT'1 4% 5P CD8 *
T ZUMIAFAE T4 RO T Q32 VB G, 4 FR-E HE 40
MudEFE R A LAz BN, Bk, W @A A& 5] & MDS
TT A SRR PR Z T WL AR PR AT
S WTLFERYE T AR Y S, Tawara 5% W5 T 5 /S MDS,
13 22 T [ 1 R Ik A R SRR SR WTL R SE T A2
RBEPR 0 T 400 (TCR-T) ZEAR NAETE AR 8 T X WTl /=4
GPERNIRES) . WT1 PURTEZ MBI A U 5 35k R i)
JEAE AML F1 MDS FB]- 20 j v & 323k $ A 2 — Fh B IR T
S HAETLL WTT OM¥E S0 WL IKE R E T MDS i,

2003 AR UARIE T W BERIAIT RIS 1 Pl TE
PB RIS WL RS M4 MO SR PE T 400 (CTL) A 238
£ 2009 “FHRIE T WTL BREETIAYT AML F1 MDS &35 19 13
PRI HFSY 25 5% Horf HLA-A = 0201 FE4: £ 2 w0, % w1
JRPET 5 LU 22 2 (KLH) SRS HE R, IR B4 v S 42 750
P F (GM-CSF) , WL 2 £ 41 ff 3 /b 5% WT1TmRNA 7K 7 Fi1 1L
BeEE" L JUAE, Ueda 25720 BF5E T W1 KPS E HLA-A
%2402 FAYE MDS s b T/ 10 W AR IR 6, 76 25 41 Al PEA,
Hh 11 BIERE] WT1 F5 540 CTL BT, w125 a3 wrl
JKPEWAE MDS SB35 Pt 32k R AF 18I A 8000

MRE

EVFZ MDS BT iRk R W ERGEEFEE, o7
PB FI BM i il . A5 ERBAAE PB il WT1 Rk, BE N
FFIE BE W, TN MDS A5 & A i SER v A A S Mt B

JUEA X (Hl T W Rk Wiy ke = 58— & &k
Il FAE A —F, BRI T WF5E Wl kK P fE BB TE MDS
WIRLF . WT1 2R3k i N A B 20002 W MDS, WT1 A
J& MDS WY TS H8 4%, 7 MDS R I IRIG YT A W WTTmRNA 7K
S AT H I AR, IR & P8 SR SR T . WL AR —Fp
B REIRYT LS 7E MDS TP BA T R R RS, AR T
T 90 T 300 IR 3G 3R 3 Wl KSR 7E MDS SR e,
WESE T WT1 RBEH7E MDS B3 R R r A Ta20m) , H wT1 ik
PE N HREA D AT b — 254 KR AR DA S A7 T I R 3
B UEATRAIE , BRUILZ AN, HETETF WL BREE B 6 R G A
HSCT J&5 5 & XU 5 JRY7T 3R B FilS 1Y MDS 8 & g i 1%
TR ARAT BIUE S, PEFRIE A58 v 11 T 1) i PR A 5 3 55 i — 20 B
58, WT1 KBE BVE AL T Al s CTL B2 N 25, R K T 20k
CTL T 75 i ORE 1 5 [ s 3% 588 4 B T 40 Jid ) B A9 360 07
AHEE A RIBIEST A7 B AR I T AU B 2 25 . M E A AR
oK, S VRO B M RTLK B

& £ x #t

[1] Madanat YF, Sekeres MA. Wilms tumor 1 expression; addressing the
“elephant’ in MDS[ J]. Leuk Lymphoma,2019,60(3) :566-567.

[2] Mashima K,Ikeda T,Toda Y,et al. Associations between the peripheral
blood Wilms tumor gene 1 level and both bone marrow blast cells and
the prognosis in patients with myelodysplastic syndrome[ J]. Leuk Lym-
phoma,2019,60(3) :703-710.

[3] Baba M,Hata T, Tsushima H et al. The level of bone marrow WT1 mes-
sage is a useful marker to differentiate myelodysplastic syndromes with
low blast percentage from cytopenia due to other reasons[J]. Intern
Med,2015,54(5) :445451.

[4] Ogata K. WT1 Expression in Patients with Myelodysplastic Syndromes:
A Variety of Possibilities in Future Clinical Practice[ J]. Acta Haema-
tol,2017,137(1) :30-31.

[5] Luo P,Jing W,Yi K,et al. Wilms’ tumor 1 gene in hematopoietic ma-
lignancies ; clinical implications and future directions[ J]. Leuk Lym-
phoma,2020,61(9) :2059-2067.

[6] MRILE,SRIRTE, XUHIZE, . WT1 SR 7E L35 B0 4 5 3 L8 A1
FERMIERTE SC[T]. R 2e i ,2012,4(7) :536-540.

[7] Zuo Y,Cheng Y,Zhang L, et al. Wilms’ tumor I mRNA expression: a
good tool for differentiating between myelodysplastic syndrome and
aplastic anemia in children? [J]. Hematology,2019,24 (1) :480-486.

[8] Cilloni D,Gottardi E,Messa F,et al. Significant correlation between the
degree of WT1 expression and the International Prognostic Scoring Sys-
tem Score in patients with myelodysplastic syndromes[ J]. J Clin Oncol ,
2003,21(10) :1988-1995.

[9] Tamura H,Dan K, Yokose N, et al. Prognostic significance of WT1 mR-
NA and anti-WT1 antibody levels in peripheral blood in patients with
myelodysplastic syndromes[ J]. Leuk Res,2010,34(8) :986-990.

[ 10 ] Rautenberg C,Germing U, Pechtel S, et al. Prognostic impact of periph-
eral blood WTI-mRNA expression in patients with MDS[ J]. Blood
Cancer J,2019,9(11) :86.

[11]Giudice V,Gorrese M, Vitolo R, et al. WT1 Expression Levels Combined
with Flow Cytometry Blast Counts for Risk Stratification of Acute Mye-
loid Leukemia and Myelodysplastic Syndromes [ J ]. Biomedicines,
2021,9(4) .387.

(12 ] PEHams SN eR , Bl , 45, Bl A S 0 S B IR SR (IR Y S AL 259
25 LA B HL XS 3 [0 ], o 5 i i 27 Zi 3, 2018, 26 (5)
1574-1578.

[13]3KoA1 IR BT, 2OV, 55 i BB A S 28 B IR AR 22 TP AR
JTJ5 WT1 mRNA KPR BOLHUS L)) PR a0,
2019,4(5) .417421.

[14 ]Maeda T,Matsuda A, Asou C,et al. Wilms’ tumour 1Prognostic impact
of peripheral blood mRNA expression levels in response to azacytidine
in MDS: A single-centre analysis[ J]. Leuk Res Rep,2021,15(1):
100231.

[15]Yoon JH,Jeon YW, Yahng SA et al. Wilms tumor gene 1 expression as
a predictive marker for relapse and survival after hematopoietic stem cell
transplantation for myelodysplastic syndromes[ J]. Biol Blood Marrow
Transplant,2015,21(3) :460467.



« 794 . IR AR 2024 4 11 A4 41 5511 8 ] Clin Intem Med, November 2024, Vol. 41 ,No. 11

[ DOI]10.3969/j. issn. 1001-9057.2024. 11. 021

B TR 5 R R BT ST R

T TE ERLRT BA

[HE]

- WREE A [ -

http : //www. lenkzz. com/CN/10.3969/]. issn. 1001-9057.2024. 11. 021

W TR FFER (Hp ) B2 2Bk N D 172, BEE T 25 8 bk H 25 840, 56 2R Bk Hp

MR XE, SRS Hp 5 5 18 (B —F AR B . B Hp SN 3R M e R alm K 4
THURGER LRI IR JEREAR Hp SR A ARG . A SCERRIT AR Hp Bk E M 5 145
S AL 250 R IR L B AR N AT BE B SR SR A DU SR I R X T Hp 5 i

F AR FE A9INR, b Hp B AR R 0 S
ES: 45
[FEZ%ES] R573 [ X#kRiREE] A
HRER AT TIRAT B (Hp) SE B 36 Hp AHSCHEB ) S A I

TESF R H #5 PR RS 2 T, AN IR HE R 87 19 4% Bl Hp AR BR D7

G A B ARG R MR AF AT 2 40% 1Y) AR

FU AR SCEERIT AR Hp 5y R IS , g o) Ik

HE, A Hp Jge R AR BEEIE SR

— Hp AEFTEAGAEFETNEDFHHE

Hp YL AR g A Y | wfe LLRE PR X oms A- A A%
AT REVERFSEAZAED . AR Hp AOSOW M, B S D
BRI AT AR R 10 A0 A T Xk 52 I P A B SRR 1 AT AR
FHATHBRIAIT A TR R R G R R 5 %

1. Hp — HUEM, g B 1 E ARG AR 9 4= 4745 a5

Hp Z—FRIRIEI s | BE T 1 b skt 18 IR A 4 1 Al 4=
i, FEEAT N A4 . Hp P14 50 K RLAZ fE 7, T
N SEGRRE A R e PR PR A B it RETE TR R by e
TR IR ERIE | T A A I I T AL [ e 55 k394 o, EL A P i
AR AR BT 24 18, Bl R UBEAR B35 97 1 T 8, 2 EE i 2
bR 20 2 Hp 0% 58 JC SR 1 = F L8 i
ERZS Y- IN idis) S

FEIH  SHTRHOTH I H (ARG RI[2018]1-85 +5)

Ve B 553000, StIH A8 7S K TIT N R EEBEH AL AR ESR) 5 5t
R R AR R B dH AL R (Tl (% B4R 2 )

WIRAER 7, E-mail ; yangjielaila98 @ vip. 163. com

WATTIRFPI ;. Hy ik etk AT

2. Hp WY 77 P 7 R 75 o i 10k 36 10 200 i 9 A7 106

Hp 51 %18 E R B P 43 5 (8 | e ik i R BOW 175 5
ity FEERH TN cagA BUR S (CAG-PAL) ZSEAMEER A
(VacA) K AMNZE 48 PE%E 1, I BabA | SabA | AlpA | AlpB , HopZ #ll
HopQ 281 55 CAG-PAI VacA R[al, 42 414K (1 K HAs 5+
REENT Hp 58 LA e FhIE, 4B Hp T B B,

CAG-PAI J& Hp % MR R 853G, B B A £ —1
A GRS . cagA A7 22 200 DA IE &5 20 a6 A8 o L« i
5 RAR AN, 6F Hp SE TR MEEh" . (HIRAERTA 1k
PeF BT cagA BRI, SARIEATFAH LL  HEHF cagA TV EMY
Wi R J SR AR DG, n T Ak 15 9 0 R R AR R TE cagA
PR IS AL Mk Bt Fe o TL-37 K 25 T cagA TR,
PR cagA BOWE 5 400 F 4 561, 1L4h, CAG-PAL I & /)
YR % % Hp Bt LA JF B Hp0231 (520 , il 1t 3 Hp 4h
3R 1 Q( HopQ ) A A8 A i JFUbR 25 M T B3 728 3 T A py i 11O
VacA 1£24 Hp 53— ANEHZENF N EF, & —F Z IR 51 5
2, AR VA AT I MCOLNI , 304 B AN [ W i Th g
P, B AE FE e R, 9 Hp B N R A AR TS A A
% VacA 1 Hp AT AETE FANML A A7 , 35 B) Hp ZEBARBRIGST
8 JEIPIE A M T R I A S R R S0 2 R
P I A W7 A AR YA TS, IR R T 3 0ot 8 4 4 vk G T
Hp, Hp 4HA P 7A3E 380 T G R b0 Hp 25 ELIE AR BR | 5L
FE RSB EAE, XF VacA FITERF , TREFELRE
A, ANRE— RIS 50 B Mt B A (S B RCARBR 112 7

[ 16 ] Rautenberg C, Pechtel S, Hildebrandt B, et al. Wilms’ Tumor 1 Gene
Expression Using a Standardized European Leukemia Net-Certified As-
say Compared to Other Methods for Detection of Minimal Residual Dis-
ease in Myelodysplastic Syndrome and Acute Myelogenous Leukemia af-
ter Allogeneic Blood Stem Cell Transplantation[ J]. Biol Blood Marrow
Transplant,2018,24 (11) :2337-2343.

[17]Sloand EM, Melenhorst JJ, Tucker ZC, et al. T-cell immune responses to
Wilms tumor 1 protein in myelodysplasia responsive to immunosuppres-
sive therapy[ J]. Blood,2011,117(9) :2691-2699.

[ 18 ] Tawara I, Kageyama S, Miyahara Y, et al. Safety and persistence of WT1-
specific T-cell receptor gene-transduced lymphocytes in patients with

AML and MDS[J]. Blood,2017,130(18) :1985-1994.

[19]0ka Y, Tsuboi A,Nakata J,et al. Wilms’ Tumor Gene 1 ( WT1) Peptide
Vaccine Therapy for Hematological Malignancies: From CTL Epitope I-
dentification to Recent Progress in Clinical Studies Including a Cure-O-
riented Strategy[ J |. Oncol Res Treat,2017 ,40(11) :682-690.

[20]Ueda Y,Ogura M, Miyakoshi S, et al. Phase 1/2 study of the WT1 pep-
tide cancer vaccine WT4869 in patients with myelodysplastic syndrome
[J]. CancerSci,2017,108 (12) :2445-2453.

(Yo H 11 .2021-08-09)
(ARGt Ache )



