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TOM TAT

Hoi chimg Wiskott-Aldrich (WAS) 1a mét bénh hlem _gdp gay suy giam mién dich nguyén phat

lién két voi nhidm sic thé X, dic trung boi su giam tiéu cau va tiéu cau kich thude nho, bénh cham,
tdng cac nguy co 4c tinh,nhiém tring tai phat va nhiém virus. Bénh nhan c6 nhiing triéu ching 1am
sang nghi€ém trong cé thé dan dén tr vong néu khong duoc chan doan va diéu tri sém. Hoi chung
WAS xay ra do c6 sy dot bién hodc bi mét gen trén nhiém sic thé X 1a Wiskott-Aldrich Syndrome
Protein (WASP), nam trén nhanh ngin ctia NST X tai vi tri Xp11.22—p11.23. Muyc tiéu ctia nghién
cliru nay nham x4c dinh cac dot bién co trén gen WASP & mot $6 gia dinh ¢6 con méc WAS. Toan bd
ving gen ma hoa WASP va cic ving bién intron-exon ctia gen dugc giai trinh tw bang phuong phap
Sanger. Hai dot bién trén gen WASP da dugc phat hién ¢ hai tré bi WAS gdm mot dot bién ¢.702insAC
gay léch khung doc tir amino acid 236 va tao ma két thuc tai vi tri codon 262 duge xac dinh & bénh
nhan WA007 va mot dot bién ¢.91G>A gay bién ddi acid glutamic thanh lysine tai vi tri codon 31
duge xac dinh ¢ bénh nhan WA010. Nghién ciru nay cung cap dir liéu cua cac dot bién trong gen
WASP & bénh nhan WAS Viét Nam. Sang loc dot bién trén gen WASP c6 thé gitp xéac dinh nguyén
nhan di truyén va gop phan quan trong trong chan doan som, quan Iy 14m sang va tu van di truyén

cho bénh nhén va céc gia dinh bi anh hudng.

Tir khéa: Wiskcott-Aldrich, WASP, giai trinh tu, tu van di truyén.

PAT VAN DE

Hoi chlmg Wiskott-Aldrich (WAS) gy r01
loan suy giam mién dich din dén giam tiéu cau
va tiéu cau kich thudc nho, bénh cham, nhidm
trung tai phat va nhiém virus, cing nhu tang cac
nguy co mac cac bénh ty mi€n va ac tinh
(Sullivan ef al., 1994). Cac dic diém bt thuong
vé mién dich d6i v6i bénh nhan mic WAS bao
gdm suy giam chirc nang cac t& bao B va té bao
T, bach cau khiém khuyét bi héa huéng dong
(defective monocyte chemotaxis) dan dén ting
nguy co nhiém tring va hinh thai bt thudng cia
cac té bao dudi gai (Badolato et al., 1998; Binks

et al., 1998; Ochs et al., 1980). Tré bi WAS ¢o
sd luong té bao lympho binh thuong khi sinh
nhung bi giam tir 6 dén 8 tudi (Rawlings et al.,
1999; Rengan, Ochs, 2000). Pac diém cua bénh
nhan WAS 1a khong phan Ung lai voi
polysaccharide va khang nguyén protein (Ochs et
al., 1980). Uéc tinh ty 16 mac hoi chung WAS 1a
khoang1/1,000,000 bé trai, véi d0 tudi trung binh
dugc chan doan 1a 24 thang tudi trong cac gia
dinh d3 ting c6 tién sir bénh (Sullivan er al.,
1994).

Hoi chimg WAS 1a mot bénh hiém gap, di
truyén ldn va xay ra do cé su dot bién gen
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Wiskott-Aldrich Syndrome Protein (WASP), nam
trén nhanh ngan cua nhidm sic thé (NST) X tai
vi tri Xpl11.22—p11.23. Gen WASP c6 12 exon
dai 1823 bp, md hoa cho polypeptide c6 kich
thude 502 amino acid, duoc biéu hién trong te
bao chat ciia cac té bao tao mau khong hong cau
(Massaad et al., 2013) (Hinh 2). Protein WASP
c6 vai trd quan trong trong viéc ciu truc khung
actin va tin hiéu té bao.

Protein WASP chira mét sé ving déc trung,
bao gdm vung twong dong pleckstrin (PH), viing
lién két v&i guanosine triphosphatase (GTPase)
(GBD), viing giau proline v6i cac mé tip lién két
SH3, ving tuong dong verprolin va cofilin va
ving axit C-terminal c6 lién quan dén viéc ti to
chtrc cac té bao soi actin, khung xuong té bao
bang cach kich hoat tring hop actin qua trung
gian phiic hop Arp2/3 (Machesky, Insall, 1998;
Ochs et al., 2001). Protein WASP c¢6 cau tric
phire tap, da chirc ning va kiéu hinh lam sang gay
ra boi cac dot bién trén gen nay ciing rat da dang.
Béi vay, co rat nhiéu nghién ctru trén thé giéi da
quan tdm mdi twong quan giita kiéu hinh va kiéu
gen WASP (Jin et al., 2004).

Céac dot bién trén gen WASPlam thay dbi
chuc nang hodc biéu hién cua protein ndi bao,
phan bd rai rac trén toan bo gen. Anh huéng cua
mot dot bién nhit dinh c6 twong quan voi phd
phat hién 1am sang, cac tri€u chiing cling nhu
mirc d6 nghiém trong ciia bénh. Cac dot bién lam
giam mirc d6 biéu hién cua protein WASP gay
giam tiéu cau lién két X (XLT), trong khi cac dot
bién lam mat sy biéu hién cua WASP hoac lam
ngén trinh tu protein WASP s& lién quan dén
WAS (Massaad et al, 2013). Hién nay, co
khoang 300 dot bién trén toan bd gen WASP da
dugc mo ta (trich tir: Resource of Asian Primary
Immunodeficiency Diseases). Dot biénxay ra
nhiéu nhét 12 d6t bién sai nghia, sau d6 1a cac dot
bién tai vi tri cit ndi gen (splicing), dot bién
thém/mdt nucleotide, dot bién vé nghia va cac dot
bién phitc tap (Albert et al., 2011). Hau hét cac
dot bién sai nghia nam & exon 1 dén exon 4, cac
dot bién tai vi tri ct ndi gen chu yéu la & intron
6 dén10, trong khi cac dot bién dot bién vo nghia,
thém/mat va cac dot bién phirc tap duoc phan bd
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trén toan by genWASP (Albert et al., 2010; Jin et
al., 2004).

D6i voi nhitng truong hop chan doan WAS
van chua duogc két luan, gidi trinh tw gen WASP
dugc xem 1a can thiét, bao gdm giai trinh tu cac
vung ma hoa cling nhu vung bién intron va exon
ciia gen WASP. Cach tiép can nay sé xac dinh
phan 16n cac dot bién & nam gi61; tuy nhién, cac
dot bién anh huong dén cac yéu t6 diéu hoa
upstream, cac vung chura dugc dich ma hodc cac
dot bién thém/mat doan 16n c6 thé khong xéac
dinh duoc. Gan day, chiing ciing d duoc st dung
trong viéc thiét 1ap xét nghiém sang loc di truyén
trude sinh cho cac cip vo chong co nguy co dé
dam bao sinh ra mét dua tré khong mang bénh
(Siminovitch, 2003; Simpson et al., 2005).

O Viét Nam, chan doan phén tir hoi ching
WAS di bat dau phat trién va da dat dugc mot s6
thanh tyu. Nam 2013, D Hoang Cuc va dong tac
gia bio c4o 3 truong hop bénh nhi mic WAS tai
Bénh vién Nhi déng 1. Ca 3 truong hop déu la
nam, dugc xét nghiém chdn doan PCR va
xacdinh c6 dot bién gen WASP. Tuy nhién trong
béo céo nay, tac gia chi tap trung mo ta dac diém
dich t& 1am sang cua bénh nhan ma chua chi ro
phuong phéap sinh hoc phan tr dugc st dung
nham phat hién dot bién gen WASP (DS Hoang
Cuc et al., 2013). Nam 2015, Phan Thi Xinh va
ddng tac gia da tién hanh nghién ctru xac dinh dot
bién gen bang phuong phap giai trinh ty trén 7
bénh nhan mac WAS. Két qua giai trinh ty DNA
daphat hién duoc 5 dot bién khac nhau, bao gdm
ba dot bién trén exon 4, mot dot bién trén exon 7
va mot dot bién trén exon 10. Nghién ctru di phat
hién dugc cac kiéu dot bién da dang cua gen
WASP, qua d6 gbp phan hd tro cho chan doan xac
dinhhdi chimgWAS ¢ tré em Viét Nam (Phan
Thi Xinh, Vi, 2015).

Muc tiéu cta nghién ctru nham xac lap va
ung dung quy trinh k¥ thuat giai trinh tu toan b
ving mang mi hoa ctua gen WASP dé phat hién
cac dot bién ¢ bénh nhan mic WAS tai Viét Nam.
Céc két qua thu dugc co thé sur dung lam co s&
cho chén doan chinh x4c va sém hon tranh nim
vién kéo dai; dong thoi hd tro cong tac didu trj va
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tu van di truyén cho cac bénh nhan va gia dinh
nguoi bénh WAS.

DQI TUONG VA PHUONG PHAP NGHIEN
CUU
Doi twong nghién ciru

Trong nghién ctru nay, chiing t6i da tién hanh
sang loc di truyén cho 4 gia dinh ¢6 con trai mac

WAS di dugc chan doan dya trén cac két qualam
sang va can lam sang dién hinh. Cac miu dugc
tién hanh thu thap tai Bénh vién Pai hoc Y Ha
Noi. Cac ddi tuong nghién ctru dong ¥ tham gia
tu nguyén. Nghién ctru nay da dugc thong qua
boi Hoi dong dao duc trong nghién ciru y sinh
hoc ctia Vién Nghién ctru Hé gen, Vién Han lam
Khoa hoc va Cong nghé Viét Nam, s6 2-
2019/NCHG-HDbbDD.

Bang 1. Tém t&t thong tin 1am sang cuia ddi twong nghién cu.

STT Ma bénh nhan Mé&i Quan hé

1 WA.001 Bénh nhan-Con

2 WA.002 B6 Gia dinh s6 1

3 WA.003 Me

4 WA.004 Bénh nhan-Con

5 WA.005 Bb Gia dinh s6 2

6 WA.006 Me

7 WA.007 Bénh nhan-Con

8 WA.008 B6 Gia dinh s6 3

9 WA.009 Me

10 WA.010 Bénh nhan-Con )
Giadinhs0 4

11 WA.011 Me

Tach chiét DNA tong s6

M3au mau ngoai vi clia cac bénh nhan va cac
thanh vién trong gia dinh dwoc luu trir trong 6ng
chira mau c6 EDTA va duoc bao quian & —20°C
cho dén khi st dung. Ching t6i dung kit
Exgene™ Blood SV(GeneAll) dé tach chiét
DNA tbng s tir mau ngoai vi theo huéng dan cua
nha san xuit. DNA sau khi tach chiét da duogc
dién di kiém tra trén gel agarose va do nong do
dé kiém tra chit lugng trude khi luu trit & —20°C.
Thiét ké mdi cho PCR va gidi trinh ty gen

Cap moi nhan vung ma hoéa dugc thiét ké dya
trén trinh ty chuin coa gen WASP mang ma

sONG 007877.1 trong Ngin hang gen
(GenBank). Cac cap moi duoc thiét ké d€ nhan

toan bo vung exon dich va 100-150 bp cua hai
intron lién ke.

Thue hién PCR

M&i phan tmg (20 uL) bao gébm cac thanh
phan: 10 pLTaq 2X master mix ciia New
England BioLabs; 0,5 pL mdi loai mdi (10pM);
1 uL DNA (20 ng/pL) va 8 puL nudc. Ky thuat
PCR duogc tién hanh trén may luan nhiét véi chu
trinh nhiét nhu sau: 95°C trong 2 phut; 38 chu ky
(95°C trong 30 giay, 58°C hodc 60°C trong 30
gidy, 68°C trong 30-45 gidy), 68°C trong 5 phut;
giit & 4°C. San pham PCR duoc phét hién bang
dién di trén thach agarose 1,2% c6 nhudm
ethidium bromide va quan sat dud¢i anh sang UV.
San phém PCR sau d6 dugc tinh sach bﬁng kit
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JET™ PCR purification (Thermo Scientific)
theo huéng dan ctia nha san xuat.

Giai trinh ty DNA

San phém PCR sau khi tinh sach duoc doc
trinh tu ca hai chiéu bang b sinh phdm Bigdye
Terminator V3.1 trén may ABI PRISM 3500
Genetics Analyzer (Applied Biosystems, Hoa

Ky).

Két qua duoc phén tich ‘b?mg‘ phan mém
BioEdit, SeqScape va cac phan mém du doan
chuc nang nhu SIFT/Provean, Polyphen-2,
Human Splicing Finder.

KET QUA VA THAO LUAN

Nhén cac doan exon ciia gen WASP

1-2 3-6 7 89 10
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Nong d6 DNA tong s thu dugc tir cac mau
bénh nhan va bd me nam trong khoang tir 29,5
dén 37,5 ng/uL. DNA tong sb sau d6 duoc dién
di trén gel agarose cho thiy cic dai 16 rang va
sang, chi ra rang san pham khong bi hong va dat
mirc do tinh khiét cho thi nghiém tiép theo.

DNA tdng sé dugc tach tir mau ngoai vi dugce
st dung lam khudn cho PCR. Piéu kién PCR di
duoc xac 1ap dé khuéch dai toan bo 12 exon cua
gen WASP voi cac cap mdi dic hiéu. Trong d6
exon 1 va 2; exon 3,4,5 va 6; exon 8 va 9 duoc
sir dung chung mét cap mdi. Cac phan tmg PCR
cho bang dic hiéu twong tng voi cac san pham
c6 kich thude tir 274 bp dén 746 bp (Hinh 1). Céc
san pham PCR nay s& dugc tinh sach dé lam
khuon cho cac phan tng giai trinh ty tiép theo.

11 12 M
Bp

<1500
<«—1000

<500
<300

Hinh 1. Két qua dién di cac san pham PCR. M: thang marker chuan (1kb plus ladder); E1-2: san phdm PCR cla
cac exon tr 1 den 2; E3-6: san phém PCR cua cac exon tr 3 den 6; E7: san phédm PCR cta exon7; E8-9: san
pham PCR cla céac exon tlr 8 dén 9; E10, E11, E12: sadn pham PCR cla cac exon tr 10 dén 12, twong (rng.

Xac dinh trinh ty cac exon ciia gen WASP

Toan by 12 exon ma hoda cua gen WASP va
cac vung bién intron-exon da dugc giai trinh tu
thanh cong trén cac mau bénh nhan. Tat ca cac
doan gen duoc gidi trinh ty trén cd hai chiéu
xudi va ngugc. Trinh ty DNA nhén dugc cia 4
mau bénh nhian mic WAS duogc so sanh véi
trinh tu chuan cia gen WASP luu trong Ngin
hang gen véi ma s6 NG_007877.1. Két qua xéc
dinh tai vung bién exon-intron khéng co bat
thuong vé trinh tu nucleotide trén gen WASP.
Khi phén tich trinh tu trén cac exon, chiing t6i
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phat hién théy c6 2 d6t bién trén 2 miu bénh
nhan khac nhau. Trong d6,trudng hop dau tién
la mot bé trai ki hiéu 1a WAOO07 phat hién co
mot dot bién tai exon 7. bay la dang dot bién
thém 2 nucleotide, trong d6 2 nucleotide AC
dugc thém vao vi tri gitra nucleotide702va 703,
ddt bién nay duoc ki hiéu lac.702insAC. Phan
tich dich ma cho thiy dot bién nay lam léch
khung doc tir codon s6 230 va sém tao ma két
thac tai codon sd 262 cua protein WASP.
Trong gia dinh tht hai phat hién c6 mdt dot
bién thay thé nucleotide G thanh Atrén exon
1tai vi tri nucleotide 91 & bénh nhan WAO10,
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dot bién nay dugc ki hiéu 1a ¢.91G>A. Phan
tich trinh ty dich ma cho thay dot bién nay lam

thay d6i amino acid Glutamic thanh amino acid
Lysine tai vi tri codon 31. (Hinh 2).

k! 149 225 291 2 417 430
WASp  —|  EVHIMWH 4@ 68D | PPP I@ﬂ
57 1 213 463 560 m 1338 1509 +264
WAS gene 56 7 9 10 11 12-
931 1454

Allele1:AGGACCACGAGAACCAGCG

Allele2:AGGACCACAAGAACCAGCG

Allele1: AAGATCAG CAAAGCTGAT

EEEEERNNNNSNNANNNN

Allele2: AAGATCAGAC CAAAGCTGAT

AGGACCACGAGAACCAGCG AAGATCAGCAAAGCTGAT

Binh thudng n H Binh thuong
AGGACCACAAGAACCAGCG AAGATCAGACCAAAGCTGAT
WAO10 lc,91G>A, homo, p.Glu31Lys WA007 l €.702insAC, p.Ser236Argfs*26

ot [

AGGACCACGAGAACCAGCG AAGATCA GMMMARMKS WK AT

€.702insAC, p.Ser236Argfs*26
WAOLL WAQ09 m ﬂ l

Hinh 2. So db biéu dién cac dot bién trén gen WASP dwoc phat hién & 2 bénh nhan. Mudi hai exon ctia gen
WASP duoc bidu didn trong cac 6 vudng twong wng. @ dot bién sai nghia, A dot bién Iéch khung Cac sb trén
va dwéi gen WASP biéu thi sb nucleotide bt ddu ctia mbi exon. Cac vung khéng dwoc dich mé clia exon du
tién va cubi cling dwoc hién thi mau den. Cac viing c4u tric cla protein WASP dwoc biéu thi bén dwdi cac exon
twong rng. S6 lwong cac amino aciddwoc hién thi trén cac ving protein (Massaad et al., 2013). Dot bién trén
genWAS & bénh nhan WAQ07. D6t bién thém 2 nucleotide AC tai vi tri nucleotide 702 (c.702insAC). Hau qua
cla dot bién ¢.702insACgay léch khung doc tir amino acid 236va tao ma két thuc tai vi tri codon 262. (*) ma két
thicdworc ki hiéu 1a p.Ser702Argfs*26. Dot bién trén gen WAS & bénh nhan WA009. D6t bién thay thé nucleotide
G thanh A tai vi tri nucleotide 91 (c.91G>A). Hau qua cta dot bién c.91G>A gay bién dbi tir acid glutamic thanh
acid lysine tai vi tri codon 31, ki hiéu la p.Glu31Lys.

Cic dot bién méi trén gen WASP

Trong nghién ctru nay, chung t6i da phat hién
duogc hai dot bién trén gen WASP gay bénh bang
cach str dung k¥ thuat giai trinh ty DNA. Trong
s6 2 dot bién da xac dinh, dot bién ¢.702insAC
trén bénh nhan WAO007 gay dich khung doc tu
amino acid 236 cua protein WASP 14 hoan toan
moi va chua timg dugc cong bd trén Ngan hang
co so dit litu vé dot bién gen WASP

(https://research.cchme.org/LOVD2/home.php?
select db=WAS). Dot bién niy nam trén ving
churc nang BR cua protein WASP (Hinh 2). Khi
tién hanh xac dinh nguyén nhan di truyén, ching
t6i phathién thiy & nguoi me (WA009) co dot
bién tai vi tri ndy & trang thai di hop tir. Do do,
chung t6i dy doan rang ngudi me mang dot bién
¢.702insAC va dot bién giy bénh nay duogc di
truyén hoan toan sang nguoi con. Dot bién thir hai
1a mot dot bién gy bénh thay thé nucleotide G
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thanh A tai vi tri nucleotide 91 clia gen
WASP(c.91G>A) ¢ bénh nhan WAO010 lam thay
d6i amino acid acid glutamic thanh amino acid
lysine di duoc cong bd trén Ngan hang co so dit
liéu SNP v6i ma s6 da hinh 1a rs1557006239. Dot
bién nay dugc phat sinh trong qua trinh hinh
thanh giao t cua bénh nhan. Nam 2004, nhom
nghién ctru cta truong Pai hoc Washington (M)
da tién hanh xac dinh dot bién gen WASP trén
262 bénh nhan méic hoi chimg WAS tir 227 gia
dinh c6 cac qudc tich khac nhau bao gdm My,
Canada, chau Au, New Zealand, bong Nam A.
Két qua xac dinh dugc 141 dot bién trong d6 co
5 bénh nhan mang dot bién tai vi tri c.91G>A (Jin
et al., 2004). Tuy nhién dot bién nay chua ting
dugc bao cao & bénh nhan Viét Nam mic WAS.

Trong cac té bao khong hoat dong, WASP/N-
WASp ton tai trong t& bao chat & trang thai bi bat
hoat, dugc duy tri bdi sy twong tdc ndi phan tur
gitta cac vung BR, GBD va VCA, va dugc on
dinh béi protein tuong taic WASP(WIP) (Kim et
al., 2000; Martinez-Quiles et al, 2001). Kich
thich té bao dan dén su lién két manh mé cia
phophatidyl inositol (4,5)-biphosphate (PIP2)
voi viung BR, va kich hoat trang thai hoat dong
cua Cdc42 (Cdc42-GTP) véi vung GBD. Do do
giai phong ving VCA dé kich hoat phtc hop
Arp2/3(Hemsath et al., 2005;Rohatgi et al,
2000). Viéc kich hoat WASP/N-WASp boi
Cdc42-GTP va PIP2 dugc duy tri nho qua trinh
phosphoryl cua vung giau tyrosine ¢ codon 291
(Y291) trong GBD cua WASP (Y253 hodc Y256
trén N-WASp) boi protein tyrosine kinase Lyn,
Btk, Hck hoac Fyn (Cai et al., 2012; Cory et al.,
2002). Do d6 cac dot bién trén ving BR dan dén
lam anh hudng chirc nang cta protein WASP.

Sy bét thuong chirc ning cua protein WASP
gy nén mot kiéu hinh 1dm sang nghiém trong co
thé dan dén tir vong néu khong duge chan doan
va diéu tri sém. Hoi chitng WAS tir 1au da duoc
coi 1a mot trong nhitng tu van di truyén can thiét,
xét nghiém di truyén WASPIa co sé cho xac nhan
chan doan, dic biét ¢ nhitng bénh nhan co bién
thé gy bénh hodc cochan doan 14m sang chua rd
rang. Do do, sang loc cac dot bién gen WASP &
cac bénh nhan mac WAS co the giiip xdc dinh
céc dot bién co tinh chit di truyén va cung cip co
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s& quan trong cho chan doan sém va tu van di
truyén(Siminovitch, 2003).

KET LUAN

Trong nghién ciru nay, chiing t6i da xac dinh
dugc 2 trén 4 mau bénh nhi mic hoi chung
Wiskott-Aldrich co dot bién trén gen WASP. Vi
nhimg két qua dat duoc, nghién ctru nay da gop
phan cung cap dit liéu ciia cac dot bién dong mam
trong gen WASP ¢ bénh nhan WAS Viét Nam.
Sang loc dot bién ¢ gen WASPc6 vai trd quan
trong trong viéc xac dinh nguyén nhan di truyén
ctia hoi chimg WAS, 1am co s& cho cong tac chan
doén, chita tri va tu van di truyén cho cac bénh
nhan va gia dinh nguoi bénh WAS.

Loi cdm on: Nghién ciru nay dwoc thuc hién tai
Vién Nghién cuu hé gen, Vien Han ldm Khoa hoc
va Cong nghé Viét Nam. Chung toi xin chdn
thanh cam on cdc bénh nhan da dong > tham gia.
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SUMMARY

The Wiskott-Aldrich syndrome (WAS) is a rare X-linked recessive immunodeficiency disorder
characterized by thrombocytopenia and small-sized platelets, eczema, recurrent bacterial and viral
infections, higher incidence of autoimmunity and an increased risk of malignancies. WAS occurs due
to the mutation or loss of Wiskott-Aldrich Syndrome Protein (WASP) gene located on Xp11.22 —
p11.23 of the short arm of the X chromosome. The absence of functional WASP leads to severe
clinical symptoms that results in the deaths of patients if they are not diagnosed and treated early. The
objective of the study was to identify mutations in the WASP gene of families with children diagnosed
with WAS.The whole coding sequence and the intron-exon flanking regions of the WASP were
sequenced by Sanger method. Two cases of children who has WAS were found tocarrymutations in
the WASP gene. A c.702insAC mutation leadeda frameshift at position of codon 236 and terminated
the protein at the position of codon 262 was identified in patient WA007 and a ¢.91G>A mutation
that transformed glutamic acid to lysineat codon 31 was determined in patient WA010.This study
provides a data set and screening of mutations in the WASP gene inVietnamese patientsto further
identify the genetic causes and contribute to the clinical management and genetic counseling for the
affected families.
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