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24 {5 Wiskott-Aldrich ZZEMERJLEFE SIEAKRTNBENX R
ROE FEAE T OF HEIL AlA 400014 FPE 5 IR EERLRF MR JLEE BE B B 0E e it

WE HMY 47 24 #) Wiskott-Aldrich ZE&4F Wiskott-Aldrich syndrome WAS £ JLEE K B 51l PRFEIA S &
Jiik WA 24 ) WAS SBLIRIRBERE SEA7 I R B PE 2y Ui U0 M AR AL I B LA R i A 4 peripheral blood
mononuclear cells PBMCs WAS Z5 4 Wiskott-Aldrich syndrome protein  WASP [{3i5 %t WASP LR gkf7 B I
SIFTRER R G RIAIAC R R 24 IEBILER B 2 Bl KRR B2 2 43 O XOESUM/MR I IE  X-linked
thrombocytopenia  XLT A LI =3 43 Al WAS B4 1 1) WASP IE# ik 2 il WASP Fakii/bah Hav s L
WASP B[t &L WASP B (K 585 (4% 7 il Lo=AE 4 B0 LEE7E 6 kR 2eE Ko 7 I PF 0 MR AE Fhk I A
DIZEAE 21 Bl FT& 278 3l B 180 C>T A49V 342 -343del CA S103£:X121  IVS7 +2 T>C LB M A9 S R
6 F F1HE291 G>A R86H 291G >T R86L 1035del G G334fsX444 665 C>T R211X 1VS6 +5 G>A IVS8 +1 G >
A BERAERIL2 B0 XLT HARR Al WAS  J0 A Bk 5878 K DF e i 2878 (1 8L P43 3 ~ 5 3 ity L Y
WAS o EILRIMAH 458 WASP FHFXBUMIERZEAE T GhR PREEfL s 52 A8 A N T W] B ‘3 50 WASP &
IRERR AR SRR T WASP I R 22 J B WAS - 3R IH 3 0] @ BUR LR IR i

KA Wiskott-Aldrich ZEGF WASP Fik FLHA G RFE AL

hE%RSZES  R725.5 R725.96 XERERER A

Genotype and phenotype correlation of Wiskott-Aldrich syndrome a report based

on 24 Chinese patients
Zhao Qin Jiang Liping Yu Jie Xiao Jianwen Zhao Xiaodong Department of Immunology and Nephrology Children’ s Hospi-
tal Chongqing Medical University Chongging 400014 China

Abstract Objective  To study genotype-phenotype correlation preliminarily in 24 Chinese Wiskott-
Aldrich syndrome WAS patients. Methods Clinical data of 24 Chinese male WAS patients from 21 unrelat-
ed families were collected then patients’ phenotypes were scored according to international scoring standards.
Flow cytometry was used to analyze WAS protein  WASP  expression in peripheral blood mononuclear cells

PBMCs . WASP gene was directly sequenced then the genotype-phenotype correlation was analyzed.
Results  Among the 24 patients 2 of them were X-linked thrombocytopenia XLT with scores 2 and the
others were classic WAS with scores 3 to 5. WASP of 1 patient was of normal expression that of 2 was of
reduced expression and that of the others was of negative expression. We had found 7 missenses 4 nonsenses
6 deletions and 7 splice site mutations. Among 21 detected unique mutations there were 3 novel mutations
thatis 180 C >T A49V 342 —343del CA S103fsX121 and IVS7 +2 T > C. There were 6 hot spot
mutations were reported which were 291 G >A R86H 291G >T R86L 1035del G G334{sX444 665 C
>T R211X  IVS6+5 G > A and IVS8 +1 G > A. Two of all missense mutation patients were XLT the
others were classic WAS. All nonsense deletion and splice site mutations patients were classic WAS some of
whose phenotype were severe. Conclusion Mutations in downstream of WASP gene nonsense deletion and

splice site mutations probably lead to negative expression of WASP unstable or trancated WASP production
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with typical clinical manifestations of WAS. What’ s more

phenotypes.
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Wiskott-Aldrich ZE5-4F Wiskott-Aldrich syndrome
WAS BISZ if/Misid eskbaZe 518 X i
BifavEE S LR /MR RN LR 25
YL By B RGN R A 3 B S MR A
ARy J5E & P A 922 B B
diseases PIDs {20 0 2 [ 4 5 1) 3 11 50 WAS
FE I Wiskott-Aldrich protein  WASP & 502 4~ 4
FEMAL DR B S AR B T WASP RIA TR
ARLTZR I ML AH M A FH T 40 1 2% 1o L3 2 1 4
HOE RN E S A B T A i th 2/ MARITE B Xt
MR EEEAEN  WASP BT X Y A
B Xpl1.23-p11.22 KI & 12 ~4b i+ WASP
BEPA ARG SZ i /AR B SR Sk L il RS 4
ZHUFRI (555 sk EThee T R TSR
WAS X & ML/ Mg /> iE - X-linked thromboceytope-
nia XLT & WAS g—Fpa2 AR B A XLT X 2L/
BRI N LN I R AE S8 LT BE Y 042 B
2 JF A RERA IR W A IIRE XLT K& WAS ¥ %
WASP JEFH A S8 277 JF4E3R Wiskott-Aldrich 452
B AR LA PR B R il R e B AL Y ¢ 3R 8 e A
Ho O ARBETOR S 24 ] Wiskott-Aldrich £ 51k & L
) WASP IR 1E B0 FE R AR FF w120 PR H 5
I PR BRI 1) 56 2

1 #REHE

1.1

primary immunodeficiency

585 %

e 2009 4F 3 H % 2010 4F 12 7 PR E RN 23 s )L
BEREI 18 B AE Be5eis WAS SBULI I RZORE HEAT I PR 2 5 25
Srbr ERBL24 4] WAS BUL BN B E FH52.9 % RIRT
RATEGRRZNPEZRR  EL TP E L WAS FHSCER P
PR M PLA (1 WAS 28 RISE /bR o XA 1 I R
FIEGEATIESY 14y AUR BRI RN/ AR
e PRR B 2 2% /MRS RS RIS tElR
PERR R 3 4 /MR SR AT RS (R ] 4R VRIS A/ ok
SR R R BVATT I 4 0y /MR A R
TAHEIRIE RS S R A T RE S B A A R 5 4% /MR S #
BRIRIE M/ R Y A Kt B B e PR R R/ B M
Jihyed

environmental affections might worsen patients

Wiskott-Aldrich syndrome Wiskott-Aldrich syndrome protein expression genotype phe-
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1.2 7%

1.2.1 ZEK4H DNA 45 & ¢cDNA 194 % K H QlAamp®

DNA Mini Kit 32[E QIAGEN 2w 2R LK FKIE HM A 1 5
[KZH DNA % Total RNA Purification Kit Genemega /7] 2
BUBLE K EANE M E RNA DL 1 pg RNA MRtk RHA Pri-
meScript""RT reagent kit TaKaRa /A& #47 RT-PCR 2 54
Ji% cDNA

1.2.2 AR ZA PBMC 230 R CaniAR ik
ERILEHEFIEANE L FFZESEE IR & T Ficoll-Hypaque
WO B E) PBMC PBS WBEY 2 U5 AR AmA
Cytofix/Cytoperm & 3&[E BD. Pharmingen /2] 0. 5ml 2 i [#
EML 20 min - Perm/Wash {22 BD. Pharmingen /A ] ¥
B2 R A 0.25 mg/ml Hii A\ WASP 24[E BD. Pharmingen 2%
]SRN R IR AR 30 min ] Perm/Wash JRVE U5 A
1: 5Fa Ry FITC #nic EHL R, 1gG2a 35[E Southern Biotech /3y
A ZEHEZ N 30 min ) HF LMY FACS Calibur Becton
Dickinson 43#iR JL & H.5¢ )& PBMC ) WASP ik

1.2.3 PCR Wy i Mg SCik 3 &3t 2 X WASP ¢DNA
PHIGIY FFBT 10 X5 WASP 12 A0 5 4 it DX % 3
PHELFIIMGIY 2 PCR VAR 25 pl 2 x Tag PCR
MasterMix Tiangen /A & 12.5 pl IE M A 5[#4 1 wl

gDNA 2wl PCR 4" 34 [ i 40 94 C 7281 5 min 94 °C
I min 60 °C 1 min 72 °C 1 min fF¥ 35 K J5 72 C &4t fifi
10 min

1.2.4 JFH15HT  PCR W2 Bl e i vk i 2 H i Fr
Be SR Axygen T e 1o iicialon) &gl A BV AR R
ABI-PRISM3730 #$£47 H 4220

2 HR

2.1 W ARENFAFS

24 8 JLrb 23 FlERE I AITEAE G S S A LAA Hor 18 43
TR LRI A 4 BIER T AR LA H LB T AR 3
A TEIXLT BILT 1% 4 AR RUAZ B I i
SR BEIA KRR RE R 4 B IL 10 5] 9 451 A i {58 S A 4 E AR
Horbr6 BIFEAIRTE S BlIRIIRAEIR IR i Brf LR
SRR AR EE R/ IR D BRI AR 22 18 R R
S 19 GRS RERE 15 BIARTEZR L 24 8L
oAy 2 433 2 ) g XET W43 3 4335 11 ] 143 4 4335 10
B 1 BN AR T Y R 5 gy 4 B RAERILT B 6
WV H 4 53
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Fz1 24 ) WAS 2 )L WASP ERE =T HER

Py AR % L&y SMEF/NETF RAFYTY gDNA 2878 cDNA Z7% T AR s WASP ik bt e
1 0.2 3 1 o LR 71 C>T 71C>T R13X B 53
2 0.3 3 1 Tt X geAs 134C>T 134C > T R34X [S51E3 +f
3 2.6 4 1 B 5 7E 141 - 142del TT — F36X [Keg 153
4 10.5 4 1 TC X 57R 155C>T 155C>T R41X W b
5 0.3 5 2 i TR 180 C>T — A49V 53 T
6 4.2 4 2 il L 57 252 C>A 252 C>A C73Y S50 /4
7 10.6 4 2 i RAR 291 G>A 291 G>A R86H R B
3 8.0 4 2 e 291 G>A 291 G>A R86H 5513 +
9 0.2 3 2 X GRAR 291G >T 291G >T R86L B &
10 0.9 4 3 R AR 342 —343del CA — S103fsX121 5583 153
11 3.1 2 3 i LR 354A>G 354A>G Y107C K585 i
12 0.4 3 7 b & 665 C>T 665 C>T R211X B +f
13 4.9 3 7 s 5e7E 619 —620del GG — G1965X205 5583 X
14 0.7 3 7 B 5EAR 619 —620del GG — G196fsX205 e I
15 4.3 4 8 Bk 5 797 del C — Q55£sX60 Bk J
16 1.8 4 10 T2 AR 1035del G — G334fsX444 [ 5
17 2.5 2 11 Y g8 AR 1412 C>T — P460S FH
18 2.9 3 HWET 1 PV 5 5878 IVS1 +1 G>A — — B +
19 1.0 4 NEF3 PHEAN H AR IVS3+1 G>A — — — —
20 0.3 3 HET 6 PHE T 2R IVS6 +5 G >A — — 5L )
21 4.9 4 WEF7 PHENT R A IVS7 -1 G>A —  80% exone8 del 20% IEH# WS B/
228 0.1 3 W&F7 PR 5 57 IVS7 +2 T>C — — B3k &
23 0.5 3 W&T7 PV 5 2878 IVS7+2 T>C — — R ¥
24 3.2 3 MW&F8 Pl S5 VS8 +1 G >A — — — —

a BILWL AT WASP R ik k% ¥4 )5 WASP 345 R ik

2.2 WASP &) %3k

LA PBMCs TRk Ul /b i WASP ik BIAH WASP
JBAPE BR 1 ) WASP 1EH ik 1 ] WASP #5r&ik 1 il
WASP ik bah A )L WASP ¥ M 1 HBJL22
WL WASP ikl 47 )54 A WASP 5 ko Rk M
JL21 FEE T W& F R AT AS SR 4 587 WASP ik />
KT XA R L 4 WASP 343 3k
2.3 ARREHH

A mRNA gDNA 7K 24 {5 g8 )L () WASP JE [K 2845 #E4T7
SR AL ZEAE 21 B AR AIEE G5 L RAE Bk
RAF TCNRAE PHEGI SR £ T HBRILE A LR
AT 2 3 11 AhE T 6 R AEBVREAE SR T
137 8 105 4 BIEATCSURAE RAFN w50 T
B TANET T BIURILRAEPHEN SR AT 3
67 8NET Hh3 BN F57NETF AR AR 3
Fl' BJ 180 C>T A49V 342 —343del CA S103fsX121 IVST +
2T>C RMCHEEMI IR 6 Fl 445291 G>A R86H
291G >T R86L 1035del G G334fsX444 665 C>T R211X
IVS6 +5G>A IVS8 +1 G>A 4 ET 1237810 11 A
F1367 8HRMENREL 15 17 FIEILKZRZ P RAHEW
& WE1
2.4 ARARETE WASP &4 R X 4

24 iR JLIEF €28 5 WASP FZIIREX M5 HR Wk 1 fi

N EE AR T B JLH 6 BN WHI TIgEIX ez
AR TF PH WHI GBD VD X BfA 5, 2828 43 5l T PH
WHI GBD [X

WH2
proline rich VD cp302

N T R
7 137 238 257 430 | 4 12
[T ] g oE & Fi e & 487 -, 446
- f: -
=

O HLEE @ AXLEE A BEAFE * PELEEE | A
5 %A1 4] &)L PH Pleckstrin B /& & WHI WAS Fl# 1 &
GBD GTP 844X VD verprolin Fl /& X CD #£4% & R K

B 1 24 %) WAS 2I)LEFERTS WASP T ZER X R

M Wiskott-Aldrich £5 & fiF £ JL AL P 41 DNA &
cDNA JK-43 A H WASP 35 [H] 28 745 L g 3 P 58 48 it
WASP Fikpysgm 254 LI RFI A T4 40 Hr
T WAS B LR R R R MAI AT BEAFAEI LR BT
RETERFFE & B WASP 3 [H] 58 75 1] {37 T WASP 3 [K (1Y
TEATA g BRI R A 21 M EFRGRRPER R
() 24 F B ILIEAT T &S P 5 0 455 % BE 21 Fif
FER AR 3 FhoBr R AE 6 Fhfb seAr Hirp 8 il 41
W7 AR A AR Bk A T RS
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KL TWE T AT R X B PHEL R A8

6 FhHATZEAE 2 o 86 5ok &R 43 il i 4H
MR Mt RS J) — I AR G334£sX444 KT
SR 10 XN IHEARR & E X BH kAR RER
HY Sy e % 58 8 B4 A S8 AT 5 e B IR B Ok 48 AR
1035del G S # s % WASP 2B {75 VCA X IhfE
Fek ™ E S WASP (I RE Bz R B LN
WAL WAS  SCHER 10 iz 38 FR X B8 A 2% AR 3 3K
WASP Z AR T 444 (i $ERTZOb LS B A S
PEBEEBOBE IR P A BB i % VI RV

AW 5T R IR L 5AR E B A T WASP 5 by
B2 5] 354A>G 1412 C>T Jy XLT 4} HA4H kit
I WAS  Zhu %8 " Ak WASP 539 & PH X 4
T 1 ~3 i TizIX KT SRR 534
il WASP (ZRE I ] GE 8 2k 40 i) il /Al DA - B B A
29 B8 TS YT 552 M I/ DN ) RS AR AR BRI A e 78
RAETZXWEILZ N XLT  [HAPFE b LR
LT bk Xy LAY 16y XLT o4y 1 ok iy
WAS 2t LI IR FRIMAVDI S T E Ab2 ik Bk
Jist B 1 ANV A

ARWFFEP I LA Bk 5748504 BAT BEPLYE &
JLBI R AL WAS PR SR8 2 534 T WASP |
FE SCAMGEMPHEM SR EZ M TR 6 ~ 11
IS AL 270 DR s 2878 ] A il 2 R P2
Y B /NI AR TE R WASP P24 g L 21 22
FH UL Bt 7 IsF T i A BR - PF 422 T 230 5 g PR 3R S
Xof I PR R I S i AT o i — 2D Y

Jo LHEAS BRI PRE AL S SRS ] F B
WASP kiR Bl n s B s AN FS € 1 WASP 8,
AR EFPHE Y it EUR LR KRR LA 2y
A WAS RS PR 28 0] B L3R 30 A 1 5% e 4 H AT g
AN ARG DL A DU R AR R REEAR IS
FIHZWOT MHFRIGITEE  Sbs b RATAR RS
RUA AN RIBFEAE R I E A S 12 2 LW
SBLA RBP4 5 AR TA% A7 s FE R R AR AT 53 (1)
T R 2 % LAY XLT 8 LRI AT BeF A D

WAS BLEMTE 1 Z LN HZ 80 T L
W1 XLT BJLEW AT WAS B JLERAERZ Uk
PR B S s R 32 Al 2 kAR FIRTERT R
JUTER R R S8 A AN [ A B A i/ sk 2D FLS R IR YT
MR ZHREILA M SR E L HI X
A VAEN FERDE B A LI B 52 H B i /s A ik
D HBRIRITRER 2 [FBA W92 S G IR 1
BAERR LI & B E A

AT IZH WAS L WASP Pz L2
Wi #EHH A S HTS W A WAS SRR R R
TR R M T — 5T FRATE K Y o 20
BILITEE A ROCR 0 585 1) R A R g
PRSI R IR0 i AT 58 22 ) £ LAS 31 B e
RN DS TN
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