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Abstract

Wiskott-Aldrich syndrome (WAS), also known as eczema-thrombocytopenia with immune defi-
ciency syndrome, is a rare X-linked recessive primary immune deficiency caused by WAS gene
mutation. The triad of thrombocytopenia with reduced platelet volume, eczema and immune defi-
ciency is the main clinical manifestation. There are several different clinical types including typi-
cal WAS, X-linked thrombocytopenia (XLT), intermittent X-linked thrombocytopenia (IXLT) and
X-linked neutropenia (XLN). Hematopoietic stem cell transplantation is currently the most effec-
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tive treatment for WAS. In recent years, with the development of gene therapy, it is expected to
become the first choice of treatment for WAS children who lack a suitable donor.

Keywords

Wiskott-Aldrich Syndrome, WASP, Hematopoietic Stem Cell Transplantation, Gene Therapy

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

Wiskott-Aldrich £ & 1iE(Wiskott-Aldrich syndrome, WAS) B - ML/ /D £F S g B 22 & 1E, 2
— o JER R G R G B T R B R S AR (IET), 2 — P LA B WAS R RAE 5 X ESFa
AT R R S B R B, DAL /NS sk A I NSO AR W95 | S il Bes = IBRAE N 3= m R R [ 1]
RIRFAE S Jisr 2 —3 25 Jisyz—2 I8l HR4EE RSB G2 IE ZRSilE, e REAtEs
T 4 A B ARG BREG LR EAEME TBL, — MR BMERMZ W, ZotkifEalr, B0 H X JeakIepayl kg
PR B Lt 4 2 ORI ROE o I R R I /IR SARRR G /N 1892 G, Ba I E St
P Ig SO R o 1994 A I A 8 B AR 2 B H WAS 1 EI007 J25 R 2 I /I k2 £ B 928 BB 25 B AE
FHA(WASP) 2167 F X Qa8 Xpl11.22~11.23, G5 12 MIMNE T, cDNA JF 51 B 1821 /ML 4 %,
FHZH DNA K208 9 kb, Jmhdd 502 MR, & — PO i NLzh & E g & 220 577, AL IS 4n
M FRIE, e RIS S FHOR NI AR 2 RE, IR BT At R MR RITE R, X4
BHEENEH . WASP B DI Ae B R Ok uE 2400 F 88 R A E R4 IR, pl = B d i)
RE BRGS0 AN /)N 305 T B 27 G 225 SR R0 JL R afiL /SRR R B89 0 i 8 e 1 R 00 P il o 2 IR
1. IR AT . B, BRI R, DLACRE I WA S AR RS, /MR SR B 1R R AL
B AN TE A 2, KR i /MR AR B SREE SO AT RS « B BRI (5 S S RS T RE(3 ]
IR, WAS B /MR IE D 0] Be 5 2R AR AH DG MR A6 G th T TR - ARFREL Jb DL R B
ML /INBR I R K E U2, WAS B3 T I /N AR % 384 im L SR AS 2R b Ak (1 FLIE $T 7 BeF i 55 5 &t b 758
JAIZY, B 2% BOX 6 /IR T 5 R A Tl A Tk 22 2 T 5 3 1T e 5 240 s 6 (4] WASP ZE R AFALE 300 AR F
RAS, I WAS IRRFRI ™ EFRRE 22 2 K, AHFIA WAS, X B /MR IR E(XLT). (8] &k
PR XA I /IR B (IXLT) A X BORE 40 i s/ (XN o I R DA AR WAS J XLT b £ L, IXLT
J XLN FEIL[5][6]. fEHAMTEAF, WAS fEA M R IR R Z G B2 M H WAS B ) g
RPN R M O I RAN SR e n

WAS RN Mgt 982 M e sk gy, AHElis. PHR. BER. RRARAZURG L,
TSR o AEL SRR 3 B T B[R] 945 fr 7 B R S R B, ) R 78 WASP 7KFI 5o B LRI PRI FE o] B4 AT i
WML, SCREY TR I SRR DU A R EE AT B B e Y R I A . AR MR T R
B /ARAARRR, AR R BREE 1 G 1M BLAR FETHE Y TgA Fl IgE $#87R JL B (L H 2 T #3115
PER DRI DL R RPN RS, Mz Wi WAS [7],

G/ B 72 WAS FIXLT W Rl , @8 A a2 — 4, @ gl &R, B0,
H R MK . /SRR VR (R B A T AR (), AR /N T 0T 4 R BE(50~100 < 10°/L) HRE
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(20~50 x 10°/L)FNEL (<20 x 10°/L), [FIA & B F bb 3 J0 4 I M B 1 BB B8 il 5, 6% M4 i gm it
BSH0h, EE AT B A BRE I MRARUIER, KICARRHERR S W . 7R F%E S = f
FUEAE LA RS OU T s S 3R R AH D 0 Sk B2 ML FEAR ., W RAT A B UIA, T I R R
FERRI B 40 )L, G P RE R R IUARRIE, 25l B LA AM F 00k . )L E IR /R
AL B A R A e R L/ INAROE AR R R AL/ INBR D SE (TP, RG] 1 RS [ B R R 97 A [
fE XLT A (R e Mg iR, (B R — AN WERE . 5 i Mk e L, @2 ReE
RANEIR G T AR PRFAE, (R0 SRS iR AR DG, IR & WAS/XLT . [ 5 G I i 14 e R
IR/ B WAS FIRIURFAE, (A2 FE 5 410 [3].

WAL RS WA S hritE, AFZEAH WASP L[N 9835 G5 WASP ik %7, H E M mIGK
FEEFREERTG. BEE SR AN, HATHE R WAS ZF B CIAS] 300 &F, HiX—HFidfE
BN, FARFE A TS WASP LK, H 20T 1~4 A7 BRSO R R WA, kN
ZALT 6~10 W& TIIPHEA URAS . BARRAR . o LRAE . I lHARAL REERA . WE I 5 4> WASP
FER AT, B 2 ADNBEA SR X 3 AN AR 168>T (T45P). 290C>N/291G>N
(R86S/G/C/H/L). IVS6+5g>a fs stop aa 190/normal. 665C>T (R211X)F1 IVS8+1g>a/c/t, fs stop aa246, %)
AT 2R 20% LA B, BT 3 AN SR HGE B TR R AR A XLT, 15 2 AR 32 LT 8 WAS
[8]c WAS LA IRAL 52 WASP R H 5% BIPE, FEWASP LVEIER Rk, WASP £i& T FRA R4
3 M4RM, 67T N3 Pleckstrin Y5 X (PH), Ena/VASP [AJ§ 1 [X(EVHI), GTP 44 [X(GBD),
2R & 4 X (PPP) & verprolin [FRIYEH R [X(VCA) 5 MIHREX, S HAMESLER, G RAME RS
HREZ PSR . WAS JER AT 33 WASP B A MRIEFH, RILH IXLT. XLT. #5 WAS 1 XLN
G L FIIRIRRBL[6]o BP0 I R TSI T 18 3 A 2 LA TR I R R B ()™ AR L, (HRA RRABME B R
FXF WASP JKF 152 (1 2H & T DASERUE BRI B - SRAGHCE . HRTWE AR, WAS BB RAR 17 5 &
FAL, WASP MRIETENE BEGARRIE ARG, KAT WAS FEH 1~3 4MEF R SRR
%2 e A R A AR, ERKEFIER AT WASP, BEBIUNIGERTES/NT%T 2 201 XLT 5t
IXLT. MZRiAamrA WASP, BUFE WASP 6 I RAZ(AIT0 RAE . BIFEA fRAE . AR, #k
FRAF N N T 3 R RIUNIGIRIE S 3~4 4R WAS. 5 GBD X AHSCHI A NS MT1% X 5 VCA [X 45
3B WASP fibrH B HPRES, RO S WASP, 38 XLN [6].

2t WAS 80 XLT #8H 2 WAS —FhiIR 728, fEIRRSEE S, ATV ™ B (T H
B e Ve B YR R G R A 2 ML WAS BOAR, Bl I R AR R IG R RRIE A8 4k, XLT (1)
Wiz HEedE 2 B et o ARt 2 Sare) WAS EJL,  H iR I8 MMk o 9892 sk ™ 52 B LA
LG I B 5 Qg o S MR AT YR (AR 1) U NS A8 I MR AR BT 1 70 i
JEWRE . AEEAERRE R YE 2 4 FREIRIT IR A AR, REBRETIUERIBITIE 3 s R
S DA ] (IR S A0 T] e S S AR A AT 4 45 fF B B S e SOB IRV 5 4. PPAMIRT 1 4
B IXLT, 1~2 4% & XLT, KT%T 3 #2FEHA WAS. TIRIRREAER XLT/IXLT, E2I1EK
RO E A WAS #RATRERERE, P4 8 S R M SOoBER, EE A 5 4. (HIXRE DL ]
PO 3~4 3T WAS BN, i WASP RIAGKE B 5 K AEME. Wi LS, HHKRE
e SRR, TR 2. HLR, FEDRISRAR G A ER KSR DA B TR0 1 R T B e e e R 3R
RIS ) LIREE, TR B X s g T2 7. LR S8 WASP RIABK I B it & " &
R PR IR, 1T OR BE 7 WASP 0k Gl i A A 4 SUBCEY VI i S8 I B3 2 A TR I PR 2, (H
ANGE P R AL (T A BEAh, HAL) WAS BE B AATE CDS' T A RALEARA y BRE (A =% MUE,
H IgG. IgA. IgM 7K1 AT PRA R S e D RSO IR E iy, IgE /K-l 2 T i o
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Table 1. Scoring standard of WAS
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5 + + + (FREIR) + (FREIR) +
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30%0H WAS B3 &k A e m L, A 10%~20% i APy S IR, #78 WAS AN AT 2009697
KEBSEDFEIRYT, 2R ERGs M. FHEE R, ERBS G, H SRk
P R RE LI 28 G0 20 P e P IR 75 B3 0 3 1 40 MR8 A B (R VR 7 AT R A IE, BB X
BN IR RE(XLT), 5 /MR FRACL I XU, H 5 HoAth B 3 I PR AE T e, 38 R AR <
BT

TS WAS B, RGBT HPUERTBRIT &M A0 thal, B )T DAER Bk IRk
WA MMREERPRTIBRAR . F7E 20 20 80 AR, EAMHA I EMVIBRARIGST WAS /MR 1
HRIB[9] [10]oRivers [11]% AXFHFTAE A0 1992 442 2017 £ T2 Wikfii2 8 WAS JH82Z IR DIFR AR 11 102
51l £ LAT DB 23 B B, % XLT A7 BRUIBR AR AT 35 ot () L AR TR i ==, (H PR30 B2 D R 1 &
J WAS 8 UAR G iR Bk, 5] B R AE G2 S 2R e A AR A, K2 15%~30% R B AT 2H 23
B E ML, RIBRRE AN RT3 G 2 e 52 1K) S e B AR D RE o R ub B S0 473 4 A% A AT 4R 2
HET/EYT WAS BA T B, WRARIAN12], 2800 ) LB 52 ok AR 3 I o Sk bk 1 32 of 48
Fottm, AfFREEIRE . EHEREEE AT HSCT i, B BAI% B N &2 B ER @R o .
RN T R LA E 03T HSCT MK U145 1 A A AT BRI BR AR M T e . L 300R 5 32 5
We () SR, SRR MG RS M A, S ROIR YT SR RS AR OGO RORE . (H T RO N M . B S A
YidifE E0(GVHD) R AT RS 2 TR 3, A B 2 B A Re N 5218 T AR AE, WA TE
MFAFeHE, BHEAEFTEMIIET(13]. TFk, FEREEBT WAS HaZ3500E, SEFGIT WAS 1)
S CUEI T WAS W] Jd I 5 444 R P05 T 20 ik DR 1R v . A6 FH 1 44 CD34 4l i F) 22 RV 7 (GT)
E—MEN WAS BARITNE, W T Z VR R SRR SR, e PO AR v I [ o 4 I 40 A% A
GO, W UL SRR BUE . A — TG RAT T [14], R p-10 e 00 B A EAT 2 BNRIT V)28
LI IR, 9/10 FIUEF MK RFEEEREINIE, (HHEp 7 NHEAFERA RTINS, Eixikied, 5 4
WAS B d FHFik N WAS cDNA 1] H K% 189% 75 (SIN-LV) A E N WAS JE30T 1.6 kB Btz ~
%17 GT 1897 . (EHAIBETT 4.8 F(2.5~5.9 F)F, BT 5 A2 RF A HARRE, TG 2 i#FBEa
S EHIR, HIGH R ™RGS AR BT 3 T 4k WASP 1RIA Y e T 5Lk,
BT IEH K, 5 VON M2 M4 &G T APl od3 RSIEEE, 75 4/5 05 i
WIRGREE, 1E GT JE1F2I0GE . MR Rz ZRE WA R T s, Frf 2l SR FE L /MR e, .
FEE M PR, B2, ZEREFRES I R T GT R4 IE WAS 505 2 I 5 T 1) 2 VA 2L
PE, 2 GT Jo itk 40 M 8 A R B T RR AR RE S B 5 e I AR [ 15]0 JE4Ek, Seilid R iR RoAR
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