Vietnam Journal of Physiology 19(3

), 9/2015 ISSN: 1859 - 2376

XAC DINH NHANH DOT BIEN DIEM HAY GAP & BENH NHAN THIEU HUT G6PD BANG
PHUONG PHAP ARMS (AMPLIFICATION REFRACTORY MUTATION SYSTEM)

Pham Thi Hwong Trang'”’, Nguyén Thj Thanh Hai', Pham Thi Anh Tuyét?,

Pang Thi Ngoc Dung’

TOM TAT: Thiéu hut G6PD Ia mét bénh Iy enzyme hdng cau hay gap nhat & nguoi.
Ngay nay da c6 hon 140 loai dot bién duoc cong bé trén thé gici ma chd yéu 1a dét bién
diérm. Canton va Kaiping 1a hai loai dét bién hay gap nhat da duoc xac dinh & Viét Nam.
Muc tiéu: xac dinh nhanh hai dét bién Canton va Kaipingnay bang phuong phap ARMS
(Amplification Refractory Mutation System) Déi twong va phwong phap nghién ciru:
nghién cru mé ta cat ngang trén 31 mdu mau duoc thu thap tir 31 tré nam, so sinh duoc
chan doan thiéu hut G6PD bang phuong phép dinh luong G6PD. Két qua: 3 tré c6 dot
bién Kaiping (G1388A) va 4 tré c6 dot bién Canton (G1376T). 7 truong hop nay dugc
kiém tra lai bang giai trinh tw exon 12 gen G6PD. Két qué gidi trinh tw gen hoan toan phu
hop véi két qué ARMS. Két luin: ARMS I3 phuong phap don gian, nhanh, tin cdy va
chinh xac trong viéc xac djnh dét bién Canton va Kaiping.

T khéa: ARMS, bénh thiéu hut G6PD

1. DAT VAN PE

Thiéu hyt G6PD la bénh ly enzym
hong ciu hay gap nhat & ngudi [1]. Co s&
di truyén hoc cua bénh thiéu hut G6PD la
do dot bién xay ra trén gen ma héa G6PD.
Gen nay ndm trén nhanh dai, ving 2,
bang 8 ctia nhiém sac thé gidi tinh X
(Xq28), khong cod alen tuong (rng trén
nhiém sic thé Y nén gap nhiéu & nam
hon & nir. Ngay nay da c6 hon 140 loai
dot bién dwoc cdng bd trén toan thé gidi
véi nhidu bién thé khac nhau, hau hét la
dot bién diém [1]. Phwong phap hay dugc
str dung nhét tai Viét Nam dé xac dinh dét
bién diém gay bénh la giai trinh ty gen.
Phuong phap nay doi hoi thoi gian va gia
thanh cao, do d6 khong thé ap dung rong
rai. Amplification refractory mutation
system - ARMS la mégt trong nhirng
phuwong phap dap (rng duoc tiéu chi trén
v&i @6 tin cay, chinh xac, da dugc cac
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nha khoa hoc trén thé gi¢i chirng minh va
ng dung trong nhiéu nghién ciu xac
dinh @6t bién diém [2,3,4,5,6,7). Trong sb
8 loai dot bién da duoc xac dinh tai Viét
Nam, hai trong ba loai dot bién hay gap
nhat la Canton (G1376T) va Kaiping
(G1388A) [8]. Do do, chiing toi tién hanh
nghién clru dé tai véi myc dich xach djnh
hai dot bien Canton va Kaiping bing
phuong phap ARMS.

2. b0l TUONG VA PHUONG PHAP
NGHIEN c(ru

2.1. Boi twong nghién civu ;
Nhém bénh: 31 tré so sinh nam du
thang (14-28 ngay tudi) dwoc chan doan
thiéu hut G6PD béng phuwong phap dinh
lwong G6PD trén may héa sinh tw dong.
Nhém chirng: 01 mau mau ngudi binh
thwong khéng thiéu hut GEPD

2.2. Phwong phap nghién ciru:

2.2.1. Phuong phép: mé ta cét ngang
2.2.2. Quy trinh nghién clru

2.2.2.1. Thu thdp mau: bénh nhan du tiay
chuan lya chon dwgc lay mau chong
déng EDTA

2.2.2.2. Tach chiét DNA: Mau toan phan
chdng doéng bdng EDTA duwgc tach chiét

theo phu'omg phap phenol/chloroform.
DNA tong s6 duoc hoa tan trong TE, bao
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quan & - 20°C. Kiém tra chat lwgng DNA
bang phuwong phap do phd hap thu cuc
dai & budc song tir ngoai 260nm va 280
nm, xac dinh ty 1& OD,s/OD2so , NéU dat ty
I& trong gi¢i han 1,8 - 2,0 thi du'a vao st

dung.
2.2.2.3. Thuc hién ARMS dé xac dinh dgt

bién

Nguyén tac cua ARMS dua trén sy
khac biét vé cac nucleotid clia primer &
dau 3’ thiét ké cho cac alen khac nhau.
Chinh vi vay ARMS con cé mdt so tén

goi khac nira can clr vao ban chat cia

ky thuat: PCR dac hiéu alen (allele
specific PCR - ASP), khuéch dai PCR
cac alen dic hiéu (PCR amplification of
specification of specific alleles - PASA)
hay khuéch dai allele dac higu (allele
- specific amplification - ASA). ‘Trong k¥
thuat ARMS, hai quy trinh PCR duworc
tién hanh v&i ciing mdt khudn DNA, mot
méi giéng nhau song khac nhau vé moi
dac hiéu alen. Nhw vay, trong cung mot
phan (rng, mot mbi sé khuéch dai mot
alen trong khi mdi kia sé khuéch dai alen
khac. Cac moi nay chi dac hiéu cho mét
alen chinh b&i sy khac biét trinh ty
nucleotid & dau 3', twong rng v&i vi tri
ma co su khac biét vé trinh ty nucleotid
gitra cac alen.

Didu dic biét quan trong & day la Taq
hodc cac DNA polymerase trong phan
¢rng PCR nay phai khong co chirc nang
s(ra chira 3’ — 5'. Thém vao dd, enzyme
nay phai khong-cé kha nang kh&i dau sw
tdng hop DNA tai vi tri cap d6i nham dé
dam bao khong cé qua trinh khuéch dai
va két qua 1a khéng cé san pham. Diéu
nay hoan toan ddi lap véi trwdng hop Ia
khi ‘cac mdi lién két bd sung phu hop
100% v&i alen thi hiéu quéa khuéch dai
sé twong *ng la 100%. Cac san pham
tao thanh s& dwoc phan tich bang dién
di trén gel agarose.

Trong nghién clru nay chung t0| str dung
1 mdi xudi chung va 4 moéi nguoc.

- M&i xudi chung:

5 GACCTGACCTACGGCAACAGATAC 3
(1388L2) :

- Cac moi nguwoc:

5 GGTGCAGCAGTGGGGTGAAAATAC 3l

' (1388N2) -
5 GGTGCAGCAGTGGGGTGAAAHAT 3

(1388M2)

oy GGGTGAAAATACGCCAGGCCACAC 3

(1376N2)
5 GGGTGAAAATACGCCAGGCCACAA 3!

" (1376M2)

Trong do:

- -'Mbi 1367N2 khuéch dai doan DNA dich

khong cé dot bien G1376T
- Mdi 1376M2 khuéch dai doan DNA dich
c6 dot bien' G1376T '
- Mdi 1388N2 khuéch dai doan DNA d‘lch
khdng co ddt bién G1388A
- Mbi 1388M2 khuéch dai doan DNA dich
co 4ot blen G1388A
- Thanh phan PCR: 5ul golden taq, '0 5 ul
mdi xudi; 0,5ul moéi ngwec; 1pl DNA dich;
3ul nudre cét (tdng thé tich 1a 10pl)..Chu
trinh nhiét cla phan &ng PCR: 940 x 3
phut; {940 x 30 giay; 620 x 45 gidy; 720 x
50 giay] x 35 chu ky; 720 x 10 phl’Jt; bao
quan ¢ 40C .
2.2.2.4. bién di san pham sau PCR tren
gel agarose 1,5% & 100 V trong 40 phut.
2.2.2.5. Gidi trinh tw gen tryc tiép: San
phadm PCR dwoc xac dinh c6 dot bién
Canton va Kaiping duwoc tinh sach theo
quy trinh cGa bg kit PCR purifi ication va
dwoc tién hanh doc trinh ty trirc tiép.
2.2.2.6. Pao dirc nghién ctu : Cac thong
tin dwoe thu thap trung thuyec, chinh xac,
dam bao bi mat. Dé tai chi duoc thyc hién
vi muc dich nghién clru chir khéng vi muc
dich gi khac.

3. KET QUA NGHIEN CcUU

3.1. Két qua xdac djnh hai dot bién
Canton va Ka.'pmg bang phwong phap
ARMS x
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Hinh 3.1. Hinh anh dién di voi mdi 1376N2 va moi 1376M2
Bang 5: Marker 100bp;
Bang 1,3, 6, 8 10, 12 hmh anh d’:en dr san pha

mé&u bénh nhén;
Bang 2,4,7,9,11,13: hinh anh dién di san pham PCP. v&i moi 1376M2 trén mau cmmg va s

mau bénh nhan.

m PCR voi mc’n 1376N2 trén méu chirng va §

Nhan xet: : ; :
- M&u d6i chirng chi ¢é vach dién di kich  ‘PCR véi méi 1376M2. Nhw vay, mau bénh

thwée 345bp twong (ng voi doan gen can BN1, BN3, BN4 khong c6 doét bién loai
khuéch dai khi st dung v&i moi 1376N2  G1376T.

ma khong xuét hién vach dién di khi - Mau bénh BN2 chi xuat hién vach dién di
khuéch dai méi 1376M2. Diéu d6 chirng té  twong (ng voi san pham PCR dugc
mdi thidt k& du tiéu chuan, dam bao yéu  khuéch dai voi moi 1376M2 (bang kich
cau cla phwong phap ARMS thwdc 345bp) ma khong xudt higén vach
- Cac mAu bénh BN1, BN3, BN4 c6 hinh  dién di twong &ng v&i san pham PCR véi
anh tuong ty mau déi chirng d6 la xusdt  mdi 1376N2. Nhu vay, mau bénh sO BN2
hién vach dién di twong (rng v&i san pham  c6 dét bién loai G1376T. :

PCR duoc khuéch dai voi moi 1376N2 '

(bang kich thudc 345bp) ma khéng xuat

hién vach dién di tuong ng véi san pham

pdichtng BN1 M BN2 BN3 BN  BN5

SN il ST S i R R - e e L (IR b P 1o b

Hinh 3.2. Hinh anh dién di san pham PCR str dung m01 1388N2 va 1388M2
Bang 5: Marker 100bp
Bang 1, 3 6, 8 10, 12: hinh énh dién di sdn phdm PCR
ching va 5 méu bénh nhén - 3 voi moi 1388N2 trén mau
Bang 2 4 7,9,11,13: hinh anh dren di sén pham P
ching va 5 mau bénh nhén & R vor mg; 1388M2 trén méu
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Nhan xét:

- Mau ddi chirng chi ¢6 vach dién di kich
thudc 361bp twong rng v&i doan gen can
khuéch dai khi st dung véi mdi 1388N2
ma khong xuat hién vach dién di khi
khuéch dai mdi 1388M2. Diéu d6 chirng té
moi thiét k& du tiéu chuan, ddm bao yéu
cau cua phuwong phap ARMS

- M3u BN1 co hinh anh khac biét véi mau

déi chirng do la xuat hién vach dién dl)
twong ng Vvoi 'san pham PCR dugc
khuéch dai voi moi 1388M2 (béang kich

thwéc 361bp) ma khong xuat hién vach

dién di twong (rng véi san pham PCR voi

mdi 1388N2. Nhu vay, mau bénh s6 BN1
co dot bién loai G1388A.
- Cac mau BN2, BN3, BN4, BN5 c6 hinh anh

Nhan xét: Két qua trung khép vai két
qua clia phuwong phap ARMS (co dot
bién G1388A)

twong tv nhw mau ddi chirng, chi xuét h|en
vach dién di twong ung véi san phdm PCR
duoc khuéch dai voi moi 1388N2 (bang kich
thuwédc 361bp) ma khong xuét hién vach dlen

di twong (rng VOi san pham PCR véi moi
1388M2. Nhw vay, mau BN2, BN3, BN4

khong cé dot bién loai G1388A.

Két qua thu duoc: 4 tré c6 dot bién Canton_
(G1376T) va 3 tré cod dot bién Kalplng_

(G1388A).

’

3.2. K:em tra ket qua xac dinh dot bién
G1376T va G1388A béng ARMS voi
phu'o’ng phap giai trinh tw gen truc tlep

07 m3u c6 dot bién déu duoc kiém tra dot

blen ca 2 vij tri 1388 va 1376 l:_)ang ‘giai

trinh tw gen tryc tiép Voi méi xubi 1388L2

Hinh 3.4. Hinh anh giai trinh ty m3u bénh nhan cé dot bién G1376T

Nhan xét: Két qua triing khop voi két qua
ctia phwong phap ARMS (c6 dot blen

G1376T)

Két Iuan' Két qua giai trinh tw cac mau ?6
- @6t bién Canton va mau cé dot bién Kaiping

trung véi két qua xac dinh dot bién bang
ARMS.

TR X
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Bang 3.1. Bang tong hop mirc d6 thiéu hut GBPD clia 5 bénh nhan

Mirc dé thiéu hut

D6t bién Nang Vira Nhe Téng so6
(<20U/10°HC)  (20-120U/10"°HC)  (120-200U/10"*HC)
G1376T 4 0 4
G1388A 3 0 3
Khéng dot bién 6 6 24
Tong so 13 6 31

Nhidn xét: Tat ca 7 tré nam c6 dot bién
Canton va Kaiping déu co thiéu hut G6PD
mic do nang.

4. BAN LUAN

Véi két qua thu dwoc, chung toi nhan
thdy phuong phap ARMS cé nhirng wu
diém: Mot |3, véi phwong phap ARMS, chi
can mét phan ’ng PCR, sau dé dién di
san pham khuéch dai trén gel agarose la
da co thé két luan duoc [5). R6 rang
phwong phap nay don gian, nhanh gon
trong cach tién hanh [6], tir do tiét kiém
thei gian, cong slrc cho nguwdi nghién clu,
tiét kiém hoa chat, cé y nghia vé mat kinh
t&. Thi hai, tinh chinh xac, dd tin cay cla
phuong phap cao. Trong pham vi nghién
clru cla dé tai trén 31 tré nam, cé 4 tré co
dot bién Canton, 3 tré c6 dot bién Kaiping.
Khi kidm tra lai bang giai trinh tir gen truc
tiép thi két qua hoan toan trung khop. Vi
hai wu diém vwot trdi nay ma ARMS ngay
cang dugc ap dung réng rai trong nghién

clu cling nhw trén lam sang, khdng chi

trong bénh thiét hut G6PD ma con trong
cac bénh nhuv B - thalassemia, xac djnh
tinh da hinh cia HLA, apoprotein E trong
bénh Alzeimer

Tuy nhién, trong qué trinh tién hanh,
chuing t6i ciing nhan thay phwong phuong
phap ARMS - PCR ¢6 mdt sb nhugc diém.
Mac du don gian, dé tién hanh, nhung véi
m&i mdt miu bénh can phai tién hanh
song song hai phan rng, mdt véi moi binh
thudng, mot véi mdi dot bién. Néu cang
nhidu vi tri dot bién cang phai lam nhiéu
phan ¢ng di vi tri Gt bién gan nhau cling

khéng thé l1ong ghép nhw gidi trinh tuw.
Hon nira, khau thiét k& mdi cho phan (rng
ARMS — PCR kha kho khan d& dap (rng
tiéu chuan dac hidu véi sy khac biét chi 1
nucleotid. Néu moi thiét ké khong dac
higu thi mbi binh thwong khéng chi
khuéch dai doan DNA dich clia nguoi
binh thuéng ma con khuéch dai DNA dich
cla ngudi cd dét bién; va nguoc lai, mdi
d6t bién khéng chi khuéch dai DNA dich
cla ngudi co dot bién ma con khuéch dai
DNA dich clia nguoi binh thudng. Thuc
té, ching t6i da phai diéu chinh trinh ty
moi de dap wng tiéu chuan dac hleu nay.
Vé&i moi xac dinh dot bien @ vi tri 1376 thi

chi can sai khac 1 nucleotid tan clng &
‘dau 3' chung ti ¢6 thé khuéch dai doan

gen chira 4ot bién (C chuyén thanh A) va
chan duwoc sy nhan Ién & gen binh
thudng. Nhung véi moi xac dinh dot bién
o vi tri 1388 phal thay ddi 2 nucleotid &
dau tan 3’ cia mdi 1388N2 (...ATAC 3
chuyen thanh moi 1388M2 (...TTAT 3' ) thi
moi 1388M2 m&i cé kha nang chan sy
nhan |én clia mau binh thuwong. Dléu nay
cho thay dé thiét ké duoc cap mo6i ARMS
thanh cong can rat nhiéu cdng slrc. Va
mét diéu niva dac biét dwoc quan tam do
la ARMS c6 thé bo sot cac trvdng hop co
dot bién néu didu kién phan rng khong
du’qc téi wu hoa. D& khic phuc diéu nay
can tién hanh frén mau déi ching song
song gom ca chirng am va chu'ng duwong
voi tirng diéu kién cu thé tai méi phong
xet nghiém. Theo nghlen clru clia Chuan
S.D (1999) [3] trong s6 15 nguoi ¢ dot
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bién Kaiping va 11 nguoi co 4ot bién
Canton, bang phuong phap ARMS da xac
dinh dwoc 14 nguoi co dot bien Canton va
10 nguoi co6 dot bién Kaiping. Nhu vay,
ARMS da bo sét 1 treong hop cb dot bién
Canton va 1 trwong hop cod dot bién

Kaiping. Tuy nhién, voi ti 1& sai sot nay van

co thé chap nhan dugc déi véi mot
phuong phap khi dwgc sir dung trong
sang loc bénh. R rang, so sanh voi giai
trinh tw gen tryc tiép - mdt phuwong phap
dwoc coi la tiéu chuan vang trong xac dinh
cac dang dot bién néi chung, phuong phap
ARMS - PCR da khéc phuc dugc cac
nhwoc diém cla phuong phap nay ARMS
thyc sy la phuong phap wu thé trong xac
dinh sang loc doat bién. dlem tal vung d|ch
té co. ty 1é dot bién chi diém cao

Trong nghién clru nay, 7 tré nam co djt
bién Canton va Kaiping déu co thiéu hut
G6PD murc do nang (hoat do GGPD < 20
UIM0'? HC. Két qua nay hoan toan phu
hop voi cac nghién clu xua nay trén thé
gigi cing nhu tai Viét Nam va tring voi sy

phan loai cua t& chirc y té thé gidi (WHO).

rang hai doét bién Canton va Kaiping déu
thugc 1&p 1l trong bang phan loai thiéu hut
G6PD (hoat do enzyme chi con < 10% so
véi binh thuwong). Nghién ctru cha Chiu
D.T.Y va cong sy trén ngudi Trung Quéc
cung cho két qua tuwong ty khi chi ra
réng dot bién Canton cd hoat d¢ enzyme
4,9% va dot bién Kaiping c6é hoat d9
enzyme 8% so v&i nguwdi binh thudng
[4]. Nghién clru clia Ainoon O va cgng
sv tai Malaysia, hoat d enzyme G6PD o
nhitng ngudi cé dot bién Canton va
Kaiping chi bang < 10% hoat d6 enzyme
& ngudi khéng cé thiéu hut G6PD [2].
Nhw vay, dot bién Canton va Kaiping la 2
loai dét bién hay gap gay thiéu hut G6PD
mirc dd nang. Phan tich 2 dang dét bién
nay trén bénh nhan thiéu hut G6PD sé
gilp bac sy lam sang tién lvgng duwoc
mirc dd nguy hiém va dwa ra diéu trj h
tro phi hop. Két qua nghién ctru cltia dé

tai nay co thé trng dung réng rai tai Viét
Nam glup phan tich sang loc doét bién
nguy hiém trén bénh nhan thiéu hyt
G6PD v&i cac cap moi thiét ké da duqc
ching minh tinh dac hiéu.

5. KET LUAN

1. Xac dinh dét bién Canton va Kaiping &
bénh nhan thiéu hut G6PD bang phuong
phap ARMS — PCR: 4 tré cé ddt bién

Canton va 3 tré c6-ddt bién Kaiping trong

31 tré dugc phan tich -

2. Phuwong phap ARMS — PCR la phuo’ng
phap ¢é @) tin cdy, chinh xac cao, ‘nhanh
chong, tiét kiém chi ph| co thé ung dung
rong rai tai Viét Nam giup phan tich sang
loc dot bién nguy hiém trén benh nhan
thiéu hut G6PD voi cac cap mdi thiét ke dé
duoc chung minh tinh dac hleu
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SUMMARY

RAPID DETECTION OF COMMON POINT MUTATIONS IN G6PD DEFICIENCY PATIENTS
USING ARMS METHOD (AMPLIFICATION REFRACTORY MUTATION SYSTEM)

Pham Thi Huong Trang’, Nguyen Thi Thanh Hai', Pham Thi Anh Tuyet

‘Dang Thi Ngoc Dung’
"Hanoi Medical Umvers;ty, *General Hospital of Tuyen Quang Province

G6PD deficiency is the most common human enzymopathy. Nowadays more than
140 mutations have been discoveried all over the world, most of which are pomt
mutations. The two most common mutations, Canton and Kaiping are detected in
Vietnam. To detect these mutations not only rapidly but also accurately, reliablely,
inexpensive, we applied ARMS method in this study. Samples from 31 boy newborns
diagnosed G6PD deficiency by G6PD quatitative method were collected. The results
show that: 3 cases were found carrying Kaiping (G1388A) mutation and 4 cases were
found carrying Canton (G1376T) mutation. These 7 cases then were judged by direct
PCR sequencing at exon 12. The sequencing data supported the results obtained by
ARMS. Thus we concluded that ARMS is a simple, rapid, inexpensive, accurate and
reliable method for detecting Canton and Kaiping mutation.

Key words: ARMS, Amplification refractory mutation system, G6PD deficiency.



