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TOM TAT

_ Bénh thiéu méu p-thalassemia 12 bénh di truyén do dot bién trén gen B-globin. G khu vyc Déng Nam
A, hai trong s6 céc ddt bién thudng glip 14 45t bién mét doan 4 ciip base CCCT tai m3 b ba (codon-CD)
41742 va dot bién thay thé Adenine (A) thanh Thymine (T) tai codon 17. P& phét hién nhanh 2 d6t bién
ndy trong cdc bénh nhén Viét Nam, chiing tdi 84 ing dung k§ thufit Real-time PCR sir dung hé théng
Light Cycler 2.0 va hai cjip mau dd (hybridization probes) dic hiéu. DNA khuén cho phén {ing Real-time
PCR 13 16 mAu DNA tdng s& dugc tAch chiét tir 16 bénh nhén ¢6 triéu ching thiéu mau pB-thalassemia va
3 mdu dbi ching. Ngoai trir 1 miu bj hong do DNA khuén khéng dat yéu clu, két qua phén tich bing
duong cong nhiét d6 néng chay (melting curves analysis) cho thdy c6 4/15 mau mang ddt bién di hop ti
CD17, 5/15 mAu mang 46t bién dong hop tir CD41/42, 1/15 miu mang ca hai dot bién va 5 mAu con lai
khang mang 46t bién tai 2 vi trf ndy. Tir két qua nay, chiing toi két luan d6t bién tai codon 17 va 41/42
cling co tAn sé cao & bénh nhin Viét Nam c6 triéu chimg thiéu mau Thalassemia.

Tir khéa: Bénh di truyén, bénh nhén Vigt Nam, dot bién gen fB-globin, Real-time PCR, p-thalassemia

MG PAU

Thalassemia 13 mot nhém cac rdi loan di truyén
trong viéc tdng hop hemoglobin ma nguyén nhén 13
do c4c d6t bién gen. Cac dot bién ndy 1am gidm hojc
ngin cin hoan toan qua trinh tdng hop cac chudi o
hay B-globin 14 céc thanh phdn cdu tao nén phén ti
hemoglobin. Cé4c dang B-thalassemia chu yéu bj gay
ra bai céc dot bién diém va cac dot bién mét hay
thém doan nhod xay ra trén gen B-globin (Ho, Thein,
2000). Dya trén mirc 44 anh hudng coa dt bién ma
B-thalassemia dwgc phdn chia thanh cac dang p°-
thalassemia va PB'-thalassemia. Déi véi dang B
thalassemia thi bénh nhén khéng cdn kha ning tbng
hop chudi p-globin, con d4i voi dang p*-thalassemia
thi kha niang nay vin cdn nhung d3 bj giam sit &
nhiéu mirc 46 (Weatherall, 2001).

Cho dén nay, d3 c6 hon 200 dét bién gay ra cic
dang B-thalassemia dugc ghi nhin. Théng thudmg, &
m&i quan thé ngudi chi mang phd bién khoang 4 dén
5 dot bién chinh (Weatherall, 2001). & khu vuc
Péng Nam A, céc dot bién nay 14 -28 A = G, codon
(CDY17TAD>T,CD 26 G~> A, CD 41/42 -CTTT,
CD71/72 + A, IVS2 + 654 C - T, ngoai ra cdon m{t
s& ddt bién khac.

Nhidu phuong phip d& xic dinh cac dot bién
trén gen B-globin d4 dugc phat trién bao gdm: lai
oligonucleotide, phin tich so d6 cit giéi han
endonuclease trén san phdm PCR, phuong phap
Amplification Refractory Mutation System {(ARMS),
va phuang phap dién di bién tinh gradient trén gel va
gidi trinh ty tryc tiép. Tuy nhién, cic phuong phap
nay déu cin c6 thdi gian tir vai gio dén vai ngay.
Viéc chin doan nhanh cac dot bign ndy c6 nhiéu y
nghia thyc tién ma dién hinh 14 trong trudmg hop tu
vén bénh di truyén trudce sinh cho céc cip vo chéng
(Weatherall, Clegg, 2001). Xudt phat tir nhitng ly do
trén, trong nghién ciru nay, chang t6i nghién ciru sir
dyng phuong phép Real-time PCR dé x4c dinh ddng
thari hai 44t bién CD17 A > T va CD 41/42 -CTTT.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

DNA khudn

Mudi chin miu DNA téng sé do Bénh vién Nhi
Trung uong cung cép, trong d6 ¢6 mdt miu dbi
chimg am, m6t miu d8i chimg duong CD17, mot
miu dbi chimg duong CD41/42 va 16 miu cia bénh
nhin cé tridu chimg thiéu mau B-thalassemia. Phan
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img Real-time PCR s dung bd sinh phim
LightCycler Control Kit (Roche).

Mai (primer) vi miu dé (probe)

Cip mdi (primers) duge thiét ké nhe phin mém
PC GENE d¢& nhén doan DNA kich thuéc 587 bp cé
mang c4c vj trf dét bién CD17 va CD41/42.

Hai cip miu dd (Hybridization probes) dugc
thiét ké & bit cip bd sung hoan toan (100% match)
véi trinh ty nucleotide kiéu wild type tai hai viing
dot bién trén soi di nghia ciia gen.

Cap mau do thir nhit ding dé phat hién dt bién
CD17. M3u dd CI7 Fluorescein isothiocyanate
(FITC) déng vai trd 14 miu do cho (donor probe)
duge gin chat phit huynh quang (FITC) ¢ ddu 3°.
Miu dé C17 TIB-1 déng vai trd miu dé nhin
(acceptor probe) dugc gin chit cam (mg huynh

Duong Van Cudng ef al.

quang LC Red 640 & diu 5°. Khi cap miu do nay
dugc bit ciip bd sung dang vij tri trén gen B-globin
thi FITC s& kich thich LC Red 640 phat huynh quang
& buéc séng 640 nm. Khoang cach giita hai miu do
khi chimg bt cip trén gen 12 1 nucleotide.

Cjp mdu do thir hai diing dé phat hién dét bién
CD41/42. Tuong tw nhur cip thir nhit, miu do 41/42
FITC c6 ghn chat phat huynh quang & dAu 3° va miu
dd 41/42 705 c6 gin chit cam (mg huynh quang LC
Red 705. Khi cip miu do ndy hoat dong s& phat
huynh quang & budce séng 705 nm. Khodng céch
giita hai mAu do nay khi chiing bét cip trén gen ciing
14 1 nucleotide.

So b thiét ké thi nghiém dwgc mé ta trén hinh
1; trinh tyw c@ip moi va hai cip miu do & bang 1; trinh
tu gen B-globin binh thudmg va d6t bién theo ly
thuyét & bang 2.

Thal forw
—_—

CI17 FITC C17 TIg-1
'y & -

41£42 FITC 41/42 705
f ® ,

Sgi d8i nghia A

CCCT

S¢i nghia
® Fluorescein FITC
Y LCRed 640

D LCRed 705
B Biu ¥ dudc phosphoryl hoi

-——
Thal rev

Hinh 1. So @3 thiét ké thi nghiém.

Bang 1. Trinh ty c&p mbi va hai cip miu dé.

Mai xudi (thal forw)
M8di ngurere (thal rev)
C17 FITC

C17 TIB-1

41/42 FITC

41/42 705

5- GCTGTCATCACTTAGACCTCA -3'

5'- CACAGTGCAGCTCACTCAG -3’

5'- TGGGGCAAGGTGAACGTGG -3

8- TGAAGTTGGTGGTGAGGCCCTGGG -3
5- CCCTTAGGCTGCTGGTGGTC -3

5'- ACCCTTGGACCCAGAGGTTCTT -3'
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Bang 2. Trinh tw gen B-globin binh thudng va d6t bién theo ly thuyét.

Gen B-globin binh thudng

Gen B-globin mang d6t bién CD17A> T

Gen B-globin mang @8t bién CD41/42 - CCCT
Gen B-globin mang c& hai ddt bién

311 GTGGGGCAAG .. ACCCTTAGGC 490
311 GTGGGGCTAG ... ACCCTTAGGC 490
311 GTGGGGCAAG .. A—TAGGC 486
311 GTGGGGCTAG ...A—TAGGC 486

Churong trinh phin frng

Phan tmg Real-time PCR dugc thuc hién 2 14n,
1&n d4u 7 mAu va 14n sau 9 miu. M3i phan (mg tién
hanh trong tdng thé tich 20 ul, bao gbm 1X LC
Faststart Master Mix, khoang 0,2 uM DNA khubn, 3
mM Mg?, 0,5 uM cho mét mdi va 0,15 pM mdi
miu do. Chuong trinh phén tmg Real-time PCR gbm
1 budc bién tinh & 95°C trong 5 phit, sau d6 13 45
chu k¥ (95°C trong 5 gidy, 58°C trong 10 gidy va
72°C trong 24 gidy) v&i téc 46 gia nhiét (temperature
ramp) 13 20°C/s. Trong qué trinh khuéch dai ndy,
cudng d¢ tin hiéu huynh quang phat ra duge do tai
diém cudi pha gin moi ctia mdi chu ky. Tiép theo la
giai doan phén tich dudng cong nhi§t d§ néng chay
(melting curves analysis) bao gbm hai buéc: Ha
nhiét 38 xuéng 45°C trong 2 phut d& dat diéu kién t6i
da cho viéc gin céc miu dd vao mach dich, sau d6
néng din nhiét d3 Ién dén 85°C véi téc do gia nhiét
13 0,4°C/s. Tin hiéu huynh quang phat ra dugc do
lién tuc & ca hai budce séng 640 nm va 705 nm. Cubi
cing 1a giai doan lam méat hé théng (cooling) tai
40°C trong 30 gidy.

KET QUA VA THAO LUAN

Xdc dinh nhigt 43 néng chiy ciia cdc miu do va
chufn héa phin img Real-time PCR

Plu tién, ching tdi diing phin mém TM Utility
dé uéc lugng nhiét d6 néng chay ciia cdc miu do. (o}
didu kién 3,0 mM Mg®* vi ndng 46 oligonucleotide
12 0,2 pM thi nhiét d$ néng chdy cia hai cip miu do
CD17 va CD41/42 dugc x4c dijnh lan lugt 12 66,66°C
va 67,22°C.

Phan img Real-time PCR dugc tiéu chuén héa
sau hai lugt chay kiém tra. Lugt chay kiém tra thir
nhit 4 thir nghiém thanh cbng su hoat dong cia cip
mdi va c6 thé d4nh gid so luge vé chét lugng DNA
khuon. MAu DNA s6 2 duge tya chon ngdu nhién
lam khudn cho phan ing nay. Lugt chay kiém tra thit
hai v6i mét miu déi chimg duong CD17 va mdt mdu
d8i chimg dwong CD41/42 da thir nghiém thanh

cong sir hoat ddng cia hai cip miu do. Tir hai luot
chay kiém tra chiing t6i x4c dinh dugc diy du cac
diu kién chun cho phan img nhw d trinh bay trong
phin vét liéu va phuong phdp nghién ciru, voi két
qua sy khéc biét cac dinh trong phén tich melting
curves la rd rang,.

Xdc dinh cdc @3t bién trén gen beta-globin bing
Real-time PCR

Mudri sdu miu DNA ciia bénh nhan nghi méc p-
thalassemia dugc phan tich bing 2 lin chay Real-
time PCR. Lugt chay chinh thirc thir nhét duge tién
hanh véi 7 miu va lugt chay thir hai 13 9 m#u con lai.

Hinh 2 12 két qua tin hiéu huynh quang do &
budc soéng 705 nm cGa phén tich dinh lugng tuyét
d6i (Absolute Quantification). Két qua nay cho thdy
céc mau 3 duge khuéch dai tdt va ddng déu trong ca
hai lugt chay, két qua ndy cling x4c dinh hoat déng
cia hai ciip miu do da duge bao dam. Didu nay duge
thé hién & cudng 9 tin hidu huynh quang tdi da kha
cao 1én t6i 1,9 & lugt chay thir nhat va 1,3 & lugt
chay thi hai. Piém vuot ngudng tin hiéu huynh
quang co ban {crossing point) tap trung §l6ng déu va
6n dinh trong khoang tir chu ky thar 28 dén 32. Riéng
mAu sb 3 trong lugt chay thir nhét (dudng bidu dién
miu d6) khong khuéch dai duge. Miu nay sau d6
duge xac dinh 13 do chét lvgng DNA khéng dat tiéu
chuén,

Hinh 3 13 44 thi bidu dién tin hiéu huynh quang
trinh bay dudi dang dinh néng chay cia phén tich
g0i ra diém nong chay (TM Calling) tai budc séng
640 nm. Pdy 13 budc séng do hoat dGng ciia ciip
miu do CD17 phét ra. Két qua tai budc séng nay
dung & két lun vé d6t bién CD17 nhung khéng ¢
v nghia voi dot bién CD41/42. Ca hai lugt chay déu
cho két qua t6t véi hai dinh khéc biét nhau 3 rang.
Pinh thir nhét tai nhiét 43 66,5°C 1A dinh ciia miu
¢6 allele kidu wild type. Nhiét 46 ndy ding véi gia
tr] d4 du dodn trén Iy thuyét. Miu ddi chimg am va
miu d8i chimg duong CD41/42 xuit hign 1 dinh
duy nhét tai day.
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Hinh 2. Két qua phén tich dinh lwgng tuyét dbi tai bwde séng 705 nm. Lot chay thir nhét véi 7 mau (A). Lugt

chay th( hai véi 9 méu (B).
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Hinh 3. Két qua phan tich dinh nong chay (Melting Peaks) tal budc séng 640 nm. Lwot chay the nhat véi 7

mau (A). Lwet chay thir hai véi 9 mau (B).
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Hinh 4. Phan tich Melting Peaks tai buéc séng 705 nm. Lot chay thir nhét véi 7 mau (A). Lwot chay thir hai

v6i 9 mau (B).
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Dinh thir hai tai nhiét d6 59,9°(; 14 dinh tuong
g cla céc allele dot bién. Mau ddi chimg duong
CD17 xuit hién ca hai dinh vi day 14 miu dj hgp tir.

Luot chay thir nhét x4c dinh dugc 3 miu dj hop
tir CD17. M3u sé 3 (mau d6) khong két ludn dugc vi
d4y 12 mAu héng. Lugt chay thir hai xdc dinh dugc
thém hai miu va ciing 12 dj hgp tir CD17. Nhu vy,
tng cfng 6 5 trudng hop bénh nhin mang djt bién
CD17.Hinh 4 1a 3 thj biéu didn tin hiéu hujynh
quang trinh bdy dudi dang Melting Peaks cila phan
tich TM Calling tai budc séng 705 nm. Vi budc séng
705 nm bao trim 1&n buéc song 640 nm nén két qua
thu duge & budce séng ndy cb ¥ nghia véi ca hai dijt
bién.

Trén 4 thi xut hién ba dinh tai céc nhiét d6
59,9°C, 66,1°C va 67,3°C. MAu d8i chimg duong dj
hop tir CD17 c6 hai dinh 59,9°C va 67,3°C. MAu 46i
chimg duong CD41/42 cé mét dinh 66,1°C, con miu
d6i chimg 4m c6 mot dinh 67,3°C. Trong phin img
niy, nhiét 6 cia miu ddi chimg 4m khéng gidng
v&i nhiét 46 nay (66,5°C) khi phan tich tai bude song
640 nm, 1y do vi ddy la két qua hoat dong ciia cip
miu do CD41/42 chir khéng phai 12 két qua hoat
déng cta cap miu do CD17. Nhiét d6 cua miu dbi
chitng 4m CD41/42 vao khoang 67°C 1a dung véi
tinh toén 1y thuyét,

Dinh the nhit tai nhiét d6 59,9°C 13 do hoat
dong cia cip miu dd CD17 trén céc allele mang ddt
bién. Két qua ndy, 3 miu di hop tir CD17 & luot chay
thir nhdt va 2 mau dj hop tir CD17 & luot chay thi
hai, 4% x4c nhén lai chinh x4c két qua ciia phén tich
46t bién CD17 & bude séng 640 nm.

Dinh thtr hai tai nhiét 44 66,1°C c6 tit ca 6 miu,
3 mAu & lugt chay thir nhit va 3 miu & lwet chay thi
hai. Nim méu trong sé niy 1a d6t bién dong hop tir
vl chi ¢é 1 dinh tai 66,1°C. Djc biét, ching tdi thu
duge mot mu voi 2 dinh tai $9,9°C va 66,1°C, Miu
ndy cd thé 1 di hop tir v6i mdi allele mang 1 dot
bign tuong tng, hodc ddng hop tir mang ca 2 dot
bién, hogc di hop tir trong 46 1 allele mang ca 2 ddt
bién va allele con lai khong mang dét bién nao.

_ Dinh thir ba tai nhiét 4§ 67,3°C c6 tong cong 5
mau sau ca hai lugt chay. Piy 13 nhitng mau khéng
mang hai d4t bién CD17 va CD41/42.

Thai gian d& hoan tit mdt phan ving Real-time
PCR 45 chu ky ciing mdt phén tich melting curves
mét 53 phit. Néu so v&i phan img PCR binh thudng

kém theo mdt ¢ong doan dién di san phim trén gel
bt budc phai c6 (réc chimg 4 h) thi Real-time PCR
nhanh hon rét nhiéu. Diéu nay rit ¢é ¥ nghia mét khi
k¥ thuat ndy duge dp dung vao thye tién.

KET LUAN

Phan tmg Real-time PCR d3 dugc ép dyung thanh
cong d& sang loc nhanh 2 46t bién CD17 va
CD41/42 trén gen B-globin & ngudi Viét Nam. Trong
s6 16 miu duge phan tich, trir 1 miu hong, c6 4
trudmg hop mang dét bién di hep tr CD17, 5 trudng
hop mang d6t bién ddng hop. tir CD41/42, 1 trudng
hop mang ca hai d6t bién va 5 truéng hgp con lai
khéng mang hai d6t bién nay. Nhur vy, hai d6t bién
CD17 va CD41/42 ciing c6 tan sé cao trong quén thé
ngudi Vigt Nam. Tir ket qua ndy, hudng nghién ciru
tiep theo ca ching t6i 14 mé& ring pham vi sang loc
c4c @5t bién bing cach tai thiét ké cée clip mAu do.

Loi cam on: Cdc tdc gid xin bay 6 long biét on t6i
Bap Gidgm qéc Bénh vién Nhi Trung wong da tgo moi
diéu kién dé céng trinh nay dwgce hoan thanh.
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APPLICATION OF REAL-TIME PCR FOR RAPID DETECTION OF TWO B-GLOBIN
GENE MUTATIONS FROM THE PATIENTS WITH THALASSEMIA SYNDROMES
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SUMMARY

Two mutations that have been found very frequently in Asian B-thalassemia patients were 4 base
pair-TCTT deletion in codon 41 - 42 and A to T substitution in codon 17. In order to quickly detect these
mutations in Vietnamese patients, we applied a Real-time PCR on the LightCycler 2.0 system with two
sets of hybridization probe, which are specific for these mutations. Sixteen DNA samples extracted from
blood of the children with B-thalassemia syndromes were used as templates for mutation detection by
using LightCycler Kit. The results obtained by Melting Curve Analysis showed that of these DNA
samples, except one damaged during DNA extraction, four samples carried CD17 heterozygous
mutation, five samples carried CD41/42 homozygous mutation, one sample carried both of the mutations
and the last five samples did not carry any mutations. From these results, we concluded that frequency of
two mutations at 17 and 41/42 codons is also high in the Vietnamese B-thalassemia patients.

Keywords: f-thalassemia, f-globin, genetic disease, Real-time PCR, hybridization probes, Vietnamese
patients .
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