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TOM TAT

Muc tiéu: Bénh co tim phi dai (Hypertrophic cardiomyopathy - HCM) la mét trong nhiing bénh
tim mach di truyén phé bién. Cho dén nay, da co it nhat 1800 dét bién & hon 50 gen khac nhau
c6 lién quan dén bénh, trong dé dét bién gen TPM1 da dugc xac dinh gay ra bénh co tim phi dai.
Trudc d6, chiing ti da xac dinh bién thé trén gen TPM1 (c.576G>C) trong mét gia dinh cd ngudi
mac bénh cao tim phi dai. Vi vay, nghién ctiu nay budc dau xay dung va téi uu quy trinh Tetra-primer
ARMS PCR nham phat hién bién thé c576G>C trén gen TPM1 lién quan dén bénh ca tim phi dai.
Phuong phap: Cac cap méi dac hiéu dugc thiét ké dé phat hién vi tri dot bién G>C trén gen TPM1
théng qua téi uu hda nhiét dd bat cap, nbng dé maéi va s6 chu ky phan ting clia Tetra-primer ARMS
PCR. Quy trinh dugc kiém chiing trén mau DNA ctia 9 tinh nguyén vién trong ciing mot gia dinh,
bao gém 3 bénh nhan méc bénh co tim phi dai va 6 thanh vién khong mac bénh co tim phi dai da
dugc gidi trinh ty Sanger trudc do.

Két qua: Quy trinh Tetra-primer ARMS PCR cho thdy 3 bénh nhan trong gia dinh cé mang bién thé
trén gen TPM1, tuong déng vai két qua giai trinh tu Sanger trudc do.

Két luan: Nghién clu da xay dung va budc dau t6i uu hda quy trinh Tetra-primer ARMS PCR phét
hién bién thé ¢.576G>C trén gen TPM1. Két qué tuong déng vai phuong phap gidi trinh tu Sanger,
tuy nhién cdn m& réng nghién cdu trén cd mau I6n hon dé danh gia day da va khang dinh gia trj

Ung dung lam sang cla quy trinh.

Tu khoa: Co tim phi dai, TPM1, PCR, Tetra-primer ARMS PCR

GIGI THIEU

Bénh co tim phi dai (Hypertrophic cardiomyopathy,
HCM) 1a bénh co tim di truyén trdi trén nhiém sic
thé thuong dac trung bai phi dai thét trai. Ty 1é mac
bénh co tim phi dai 6 ngudi tré tudi dugc udc tinh
vao khoang 1:200 dén 1:500, tuy nhién khi tinh ca
cac truong hgp HCM khong triéu chiing trong cong
dong, ganh ning thuc sy ctia bénh c6 thé con cao hon
nhiéu'~3. Do dé, viéc phat hién sém HCM la rit quan
trong.

It nhat 1800 dot bién & hon 50 gen hién c6 lién quan
dén co ché bénh sinh HCM, trong d6 dot bién & gen

mi héa protein sarcomere chiém da s6*

. Trong s6
do, gen Tropomyosin 1 (TPMI) - ma hoéa cho pro-
tein a-tropomyosin, thanh phén thiét yéu ctia cdu
tric sarcomere - dugc ghi nhan mang gan 80 bién
thé gay bénh khac nhau lién quan dén HCM tinh dén
nim 2024°. Dédng chu y, hai bién thé méi nhét dugc
céng bd gin day gom c.203A>G, p.GIn68Arg (Pra-
bodh Kumar va cong sy nim 2024)° va c.761A>G,
p.Asp254Gly) (Amir Azimi va cOng sy nim 2024)°

Mic du cac dot bién trén gen TPMI chi chiém
khoang 2% t6ng s6 trudng hgp HCM c6 xic dinh
kiéu gen trén toan cdu’ , ty 1é nay & bénh nhan Viét
Nam dugc bdo cdo vugt qua 20%, véGi hai bién thé
c.842T>C, p.Met281Thr va c.422T>A, p.Met141Lys
da dugc cong bé, cho thiy su cin thiét phai tiép tuc
nghién ctiu sdu hon vé gen nay® .

Nhom nghién ctiu cta ching to6i da phat hién bién
thé méi trén gen TPM1 - ¢.576G>C (p.Glu192Asp, di
hop) - & bénh nhi 3 tudi mac HCM va xdc nhin day
la bién thé di truyén, khi bénh nhi, cha va 6ng noi déu
mac HCM va mang cung bién thé nay. Trudc d6, bién
thé ¢.574G>A (p.Glul92Lys) ndm & exon 6 clia gen
TPM1 ciing da dugc bao cdo trong co s dii liéu Clin-
Var 13 dot bién gay bénh HCM® . Bing chiing trudc
d6 va nghién ctiu ctia chuing t6i cho théy bién déi tai
vi tri amino acid 192 ctia TPM1I la “diém noéng” gay
bénh HCM va viéc phét hién céc bién thé tai vi tri nay
¢6 y nghia khoa hoc va thuc tién. Cho dén nay, da
¢6 nhiéu phuong phap dugc stii dung dé€ xdc dinh da
hinh gen nhu gidi trinh tu gen, realtime-PCR, ARMS
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PCR, RFLP-PCR, ... Trong d6, phuong phap Tetra-
primer ARMS PCR (T-ARMS PCR) la ky thuét t6i uu
hon do tinh chinh xdc, d6 dic hiéu cao, it ton kém,
khoéng cin céc trang thiét bi dat tién va thiét k& quy
trinh cing khong qua phtic tap. Phuong phép nay st
dung bén moi trong mot 14n PCR duy nhat va sau d6
1a dién di gel '°.

Vi véy, ching t6i tién hanh nghién ctiu nay véi muc
tiéu xay dung quy trinh T-ARMS PCR dé phat hién
bién thé ¢.576G>C ctia gen TPMI lién quan dén
HCM.

DOl TUGNG - PHUONG PHAP
NGHIEN CUU

P6i tugng nghién ciu

Nghién ctiu bao gébm x4y dung va tdi uu quy trinh
trén mau DNA dugc tach chiét tii mau nudc bot cta
bénh nhan mic HCM. Sau d6 ép dung quy trinh da t&i
uu [én miu DNA ctia 9 tinh nguyén vién trong cling
mot gia dinh, bao gom 3 bénh nhian mic HCM va 6
thanh vién khéng mac HCM, da c6 két qua gidi trinh
ty Sanger trudc do.

bia diém nghién ciu: Trung tdm Nghién ctiu Di
truyén va Stic khoe Sinh san PHQG HCM, Trudng
Dai hoc Khoa hoc Stic khoe, Pai hoc Quéc gia Thanh
Phé H6 Chi Minh.

Phuong phap nghién ctu

Thu thdp mdu: Miu nudc bot cla ngudi tham gia
dugc thu vao budi sing, dam bdo ngudi dugc ldy
khong danh rang, an, udng, nhai keo cao su trudc khi
14y mau nudc bot it nhét 30 phut. T6i thiéu ImL nudc
bot ctia ngudi tham gia dugc thu vao 6ng dung mau.
Mau sau khi 14y dugc bao quan lanh va dua vé phong
thi nghiém dé tién hanh tach chiét DNA.

Téch chiét DNA: DNA hé gen dugc tach chiét tit mau
nudc bot bang phuong phap amoni sulfat, cu thé nhu
sau: Mau nudc bot duoc tron véi Proteinase K theo ti
1é 1:500, sau d6 0 & 50-56°C trong 30 phut d€ phan
gidi protein. Ti€p theo, dung dich amoni sulfat (50
mM) dugc b6 sung vao miu va tién hanh ly tam dé
tach pha. Phén dich ndi dugc thu lai, trdn véi iso-
propanol lanh va ly tim nham két tha DNA. Két taa
DNA thu dugc dugc rtta hai lan bang ethanol 70-80%,
sau d6 lam kho ty nhién va hoa tan lai trong nudc.
Céc mau DNA sau d6 dugc dinh lugng va danh gia do
tinh sach bang méy Nanodrop va bdo quan & -20°C
cho dén khi stt dung cho phan ting PCR.

Thiét ké moi: Xac dinh vi tri ¢.576G>C trén TPM1
thudc exon 6 trén nhiém sac thé€ s§ 15 ctia bo gen
Homo sapiens. Sau khi da c6 trinh tu gen tham chiéu
(Gen TPM1: NG_007557.1), chuong trinh thiét ké
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modi cho phuong phap T-ARMS PCR dugc x4y dung
b&i Ye (2001) ! (https://primerl.soton.ac.uk/primerl
.html) dugc st dung. Cac moi déc hiéu cho alen G va
alen C dugc thiét ké theo nguyén tic chi sai khac nhau
& nucleotide cudi cung dau 3’ D€ ting tinh ddc hiéu
ctiamdi, 1 trong 3 nucleotide & d4u 3’ da dugc thay d6i
dé khong bt cip v6i khudn (tao thém 1 mismatch).
Trinh ty cta 4 mdi va kich thudc san phdm khuéch
dai dugc trinh bay trong Bang 1. So do6 vi tri cac méi
trong T-ARMS PCR dé phat hién ¢.576G>C nhu Hinh
1. Céc cép moi dugce kiéu tra do didc hiéu bang Primer
Blast va kiém tra cdu tric tht cip va dimer béng IDT
OligoAnalyzer.

Trong d6, nucleotide ddc hiéu cho alen & tan cung dau
3’ clia moi dugc in ddm, gach chan; nucleotide s6 3 &
dau 3’ dugc thiét ké khong bét cap dugc in ddm va in
nghiéng.

Tetra-primer ARMS PCR: Hai cap moéi, gom mot cdp
modi bén ngoai (Outer primer) khuéch dai doan DNA
c6 chtta SNP can xdc dinh va dugc xem nhu tham
chiéu chudn trong PCR; m¢t cap moi bén trong (Inner
primer) ddc trung cho alen dét bién va alen thudng,
theo hudng ngugc nhau va két hgp véi moi bén ngoai,
dugc dung d€ khuéch dai ca alen dot bién va alen
thudng. Dua vao san phdm khuéch dai ctia hai cip
moi sé cho phép xdc dinh miu c¢é mang alen dot bién
hay khong.

Thanh phin phén ting gébm: 10uL 2X master mix;
1uL cdp mdi OF OR (10uM); 1uL cdp moi IF, IR
(10uM); 5uL HpO; 1uL mau DNA. Téng thé tich
phén tng la 20uL. Chu trinh nhiét cia PCR gom 3
giai doan: bién tinh ban dau 95°C trong 5 phut; 35 chu
ky: 957C trong 20 gidy, gradient (52-65°C) trong 20
gidy, 72°C 20 gidy; thoi gian kéo dai cudi 72°C trong
5 phut.

Dién di DNA trén gel agarose: Sin phim khuéch dai
bang PCR sé dugc dién di trén gel agarose 2%, sti dung
thudc nhuom GelRed va dit trong bé chita dung dich
dém TAE 1X. B€ chtia dugc dit vao dong dién mot
chiéu v6i hiéu dién thé lan lugt la 70V trong 15 phut,
90V trong 5 phit va 100V trong 20 phut.

KET QUA

Két qua tach chiét DNA

Céc mau DNA téch chiét déu c6 néng d6 >20ng/uL
va gid tri A260/A280 nam trong khoang tii 1,7 dén 2,0
va A260/A230 tii 2,0 dén 2,2.

Két qua t6i uu diéu kién nhiét d¢ bit cap PCR cho
ting cip moi

Trudc khi chudn héa quy trinh cho T-ARMS PCR, can
chufin héa diéu kién PCR gém n6ng d6 mdi, nhiét do
gdn moi cho tling cip mdi dong thoi kiém tra mdi cép
moi thiét ké c6 khuéch dai dac hiéu khong (biang san
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Bang 1: Cac cap méi phat hién SNP ¢.576G>C trong T-ARMS PCR

Primer Trinh ty Primer 5°-3’ Kich thudc
Outer primer Outer primer F (OF) CCTTCTGCTGTTGCGAGGTTG 353 bp
Outer primer R (OR) ACTGTAAGTGTTGCTTTCTGGCAG
Inner primer Inner primer_F (IF) AAAACATTAGCAAATGTGCCTAG 232 bp
Inner primer_R (IR) TCACAGTTTTCAATTCTTCTTCATGG 169 bp
G>C IR OR
NI_ 57 — 5’

DNA

5’ —— 3’

OF

& |
¥

5’ m— 3’

IF

|
169bp

)|
232bp

Hinh 1: So d6 vi tri cdc moi trong T-ARMS PCR

|

353bp

Dau “X” minh hoa vi tri xdy ra dét bién; dau”*” minh hoa mismatch & nucleotide s6 3 tinh tir dau 3’ cta primer.

[Nguoén: Nhom téc gial

phdm dién di c6 1én dung kich thudc nhu tinh todn
hay khong). Mau DNA ngudi c6 mang dot bién dugc
dung dé€ chay gradient nhiét d6 gan moi cho tling cip
modi v6i dai nhiét do tit 52-65°C. Thanh phan va diéu
kién phan ting dugc thé hién trong Bang 2. San phdm
PCR dugc dién di trén gel agarose 2%, nhuom GelRed,
quan sat va chup anh trén hé théng chup anh gel dé
phén tich két qua.

6] cdp mdi “Outer Primer F (OF) - Outer Primer R
(OR)”, két qua dién di trén gel cho théy gradient nhiét
do tu 52°C dén 65°C déu xudt hién mot bang sang
r6 duy nhdt, tuong ting kich thudc 353bp (Hinh 2.a).
Véi cép moéi “Outer Primer F (OF) - Inner Primer R
(IR)” két qua dién di trén gel cho thdy bang sdng tuong
ung kich thudc 232 bp m¢ dén tit 52°C dén 59,5°C
(Hinh 2.b). Tuy nhién khi nhiét d¢ ting dan dén
65°C, khong c6 xudt hién bang san phdm. Vé6i phan
ung “Outer Primer R (OR) - Inner Primer F (IF)”, két
qua dién di trén gel cho thdy cac biang cé kich thude

Bang 2: Thanh phan va diéu kién PCR don méi

Thanh Thé tich (uL) Nong do cudi (uM)
phéan

2X master 10 1X
mix

Moéi xudi 1 0,5
(10uM)

Moéinguge 1 0,5
(10uM)

H,O 7

DNA 1

(10ng/puL)

Téng 20

Chu trinh: 95°C trong 5 phut; 35 chu ky: 95°C trong
20 gidy, gradient (52-65°C) trong 20 gidy, 72°C 20 giy;
72°C trong 5 phut
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(c) OR-IF
Hinh 2: San pham t6i uu nhiét d6 gdn moéi cho tiing
cap primer
(@) OF-OR: PCR st dung cdp méi Outerprimer F va
Outer primer R;
(b) OF-IR: PCR st dung cdp méi Outer primer F va
Inner primer R;
(c) OR-IF: PCR st dung cap moi Outer primer R va
Inner primer F.
Trong d6: M: thang100bp (Servicebio), TU lane 1 -
10: day nhiét d6 gan méi giam dan 65°C; 64,5°C;
62,8°C; 61,1°C; 59,5°C; 58,3°C; 56,7°C; 55,3°C;
53,8°C; 52°C.
[Nguén: Nhom tac gial

169bp, sang ro & dai nhiét do tii 52°C dén 62,8°C, va
md dan & nhiét d6 64,5°C dén 65°C. Cudng dd cac
béng sang ciing dugc dinh lugng bang phin mém Im-
ageJ (Phu luc 1) d€ hé trg cho quyét dinh lya chon
diéu kién t6i uu. TU két qua nay, ching toi da xac
dinh dugc nhiét d6 gan mdi & 54°C 1a phu hgp dé ca
3 bing san phdm déu dugc khuéch dai dic hiéu trong
T-ARMS PCR.

Két qua t6i uu ndng d6 moi cho Tetra-primer ARMS
PCR

T-ARMS PCR sti dung ca 4 mdi chay trong cung mot
phan ting cho phép xdc dinh nhanh kiéu gen mot cach
thuan tién va chinh xdc. Tuy nhién, khi stt dung nhiéu
modi trong mdt phan ting, cac moi khac nhau c6 kha
ning bam vao DNA khdc nhau, dan dén tinh trang
canh tranh méi. Chinh vi véy, viéc xdc dinh ty 1é nong
d6 cac moi, di€u chinh cic thong s6 trong PCR 1a diéu
vO cling quan trong.

Chung t6i tién hanh t6i uu nong d6 méi trong T-
ARMS PCR v6i nhiét dd gan méi la 54°C trén mau c6
dot bién d€ danh gid két qua phén tich da hinh gen khi
chay 4 mdi trong cing mét phan tng. Véi thong s6
ban dau, 4 moéi déu dugc pha cting thé tich va néng do.
Két qua & Hinh 3 cho thdy cac cap mdi Outer primer
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F - Outer primer R (OF-OR), Outer F- Inner R (OF-
IR), Outer primer R - Inner F (IF-OR) xudt hién bang
sang, rd va dung véi kich thudc san phdm mong mudn
tuong ung la 353bp, 232bp va 169bp. Tuy nhién khi
cho hén hop méi dé€ chay T-ARMS PCR, d6 sang cta
bang dot bién gidm va ma so v6i 2 bang con lai. Diéu
nay c6 thé do néng d6 moéi IR khong du d€ phan ting
dan dén tinh trang bing dot bién ma di.

Hinh 3: San phdm PCR & mau bénh nhan c6 dét
bién [Nguon: Nhom tac gia] Trong do: Lane 1: mau
PCR clia cap moi OF- OR; Lane 2: mau PCR cuda cap
moi méi OR- IF; Lane 3:mau PCR clia cap moi OF- IR;
Lane 4: mau PCR cla 4 moi.

Néng d6 Inner primer R (IR) trong quy trinh PCR
ban ddula 0,5uM. Chung t6i tién hanh thyc hién PCR
tang dan nong d6 moi tit 0,5uM 1én 2uM (thuc hién
4 phan ting tuong ting v6i nong dé moi IR 1a 0,5uM;
1uM; 1,5uM; 2uM). Két qua thé hién trong Hinh 4
cho thdy & nong do IR 1,5uM, cc bang san phim
sang, ro nét va dong déu nhau, cho thiy nong d¢ moéi
nay 1a t6i uu cho T-ARMS PCR. Tuy nhién, & tét ca
cdc ndng do bat dau co6 xudt hién cac bang khong dic
hiéu (c6 kich thudc 16n hon 353bp), vi vay ching toi
tién hanh t6i uu s6 chu ky phan ting d€ giam nguy co
tao bang san phdm khong dic hiéu.

Két qua t6i wu s chu ky phan tng

Két qua thé hién & hinh 5 cho thdy, ¢ phan ting 30
chu ki, bang san ph&m xudt hién r6 rang, gidm san
phdm khong dic hiéu hon so v6i mau phan tng 35
chu ky. Vi véy, 30 chu ky la du dé khuéch dai DNA
muc tiéu ma khong tao ra nhiéu sin phdm phu. O
mau ddi chiing 4&m (miu khong mang dot bién), cac
bang san phdm sdng va ro, khong c6 dai dac hiéu cho
dot bién, cho thdy ring mau nay khong mang dot bién
G>C.

Qua nhijéu lan thi nghiém va t6i uu cac théng s6 vé
nhiét do bat cip, néng dd6 moi va s6 chu ky ctua T-
ARMS PCR, chiing t6i da budc dau xay dung dugc
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quy trinh phén tich bién th€ G>C nhu trinh bay &
Bang 3.

Két qua kiém ching trén mau DNA cta 9 tinh
nguyén vién trong ciing mét gia dinh

Sau khi da budc dau t6i uu thanh céng quy trinh T-
ARMS PCR xic dinh SNP G>C, chiing t6i tién hanh
kiém tra trén mau DNA cta 9 tinh nguyén vién trong
cung mot gia dinh da c6 két qua giai trinh ty Sanger
trude d6. Két qua cu thé dugc thé hién trong hinh 6,
cho théy 3 bénh nhén trong gia dinh c6 mang bién thé

Hinh 4: San phdm PCR khitang dan néng doé maiIn trén TPM1 (bao goém 6ng noi, ba va bénh nhan), cac
ner primer R [Nguén: Nhém téc gid] Trong &6: M: thanh vién con lai trong gia dinh khong mang bién thé

Thang 100bp (Servicebio); Lane 1: Néng d6 méi IR
0,5 WM; Lane 2: Nong d6 moi IR 1uM;

Lane 3: Nong do mo6i IR 1,5 LM; Lane 4: Nong do
moi IR 2uM; Mau (+): mau mang dot bién; Mau (-):
mau khéng mang dot bién.

nay.

Hinh 6: San phdm T-ARMS PCR cla 9 thanh vién
trong gia dinh [Nguén: Nhom tac gid] Trong d6: M:
Thang 100bp; (-): D8i chiing am khéng chdia mau;
(1): Ong noi; (2): Ba noi; (3): Bénh nhan ; (4): Ba; (5):
Me; (6): Chu; (7): Thim; (8): Em ho 1; (9): Em ho 2;

Két qua d46i chiéu véi gidi trinh tu Sanger
D€ ki€m tra két qua ctia T-ARMS PCR, chung tdi tién
Hinh 5: San phdm t6i uu chu ki T-ARMS PCR [Nguén: hanh déi chiéu két qua dién di véi két qua gidi trinh tu

Nhém tac gid] Trong d6: M: thang 100bp (Service- S . A A w . [
trude do. Két ho théy hai phuo h
bio), Lane 1: 35 chu ky; Lane 2: 30 Chu ky anger truoce do. et qua cho thay hat p ng phap

M3u (+): m&u mang dot bién; Mau (): m&u khong c6 do tuong doéng 100% khi két qua dién di cho thay
mang dot bién €6 3 miu c6 mang bién thé, tuong tu két qua gidi trinh
tu Sanger, tuong Ging v6i mau DNA ctia 6ng néi, ba va
bénh nhéan trong cing mét gia dinh. Trong d6, kiéu

Bang 3: Thanh phan va diéu kién T-ARMS PCR gen dong hop ti GG c6 mot dinh G duy nhiét (& cac
Thinh phin Thé tich Néng do mau khong mang dot bién), trong khi kiéu gen di hop
(L) cudi (M) tt GC ¢6 hai dinh nucleotide G va nucleotide C l6ng
) vao nhau (¢ cdc mau c6 mang dot bién) (Hinh 7).
2X master mix 10 1X . oan .
Nhu véy, chung t6i da x4y dung va t6i uu dugc quy
Outer Primer F (10uM) 1 0,5 trinh phat hién bién thé G>C trén gen TPM1; két qua
Outer Primer R (104M) 1 0,5 cho théy tinh kha thi va d6 chinh xac budc dau ctia
quy trinh.
Inner Primer F (10uM) 1 0,5 ’ .
Inner Primer R (104 M) 3 1,5 THAO LUAN
H20 : Bénh co tim phi dai 1a mét bénh tim di truyén, va viéc
tdm soat cac dot bién di truyén lién quan dén bénh
DNA (10ng/uL) L 6 vai tro trong viéc theo doi 14m sang, tu vin cho gia
Téng 20 dinh va diéu tri phong ngira nhim gidm thiéu ty 1é tt

vong do bénh. Tai Viét Nam, nghién ctiu cia Tran Vu
MT va cac cong sy (2019) trén 104 bénh nhan da phan
tich 23 gen lién quan dén bénh HCM cho théy ti 1¢

Chu trinh: 95°C trong 5 phiit; 30 chu ky: 95°C trong 20
gidy, 54°C trong 20 gidy, 72°C 20 giay; 72°C trong 5 phut
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¢.576G>C

Kiéu gen GG /V\AM |

I

Hinh 7: K&t qua gidi trinh ty Sanger khang dinh tinh chinh xac ctia T-ARMS PCR [CLC Main Workbench 5]

bién thé trén gen MYBPC3 chiém da s6 (38,6%), tiép
theo 1a TPM1 (20,5%) va MYH7 (18,2%), dic biét cac
dot bién gen trén MYH7, TPM1 va TNNT2 dugc ghi
nhan c6 lién quan dén tién lugng x4u. Nghién ctiu nay
cting cong bd hai bién thé1a ¢.842T>C (p.Met281Thr)
va c.422T>A (p.Met141Lys) trén gen TPM1 lién quan
dén bénh HCM & bénh nhan Viét Nam® . Trong
nghién ctiu ctia ching t6i, mot bién thé méi ¢.576G>C
(p.Glul92Asp) trén gen TPMI cing da dugc phat
hién & bénh nhan Viét Nam méc bénh HCM. Vi tri
codon 192 ctia TPM1 trudc day da dugc ghi nhén la
vi tri ¢6 ¥ nghia bénh Iy, véi dot bién p.Glul92Lys da
tling dugc bao cdo & bénh nhan HCM® . Viéc phat
hién thém bién thé p.Glul92Asp (c.576G>C) & mot
gia dinh c6 ngusi mic HCM goi ¥ ring cling mot vi
tri amino acid c6 thé€ xudt hién nhiéu dang bién déi
khéc nhau v6i y nghia bénh ly. Tuy nhién, sy thay d6i
tit glutamic acid (Glu) sang aspartic acid (Asp) van
thudc ciing nhém acid, mic d6 tac dong c6 thé yéu
hon so véi sy thay déi ti glutamic acid (Glu) sang ly-
sine (Lys). Do d6, d€ danh gia chinh xdc y nghia bénh
ly tiém ning ctia bién thé nay, can thuc hién thém
céc phén tich in silico (nhu SIFT, PolyPhen, REVEL)
cing nhu cdc tht nghiém chtic ning nham xdc dinh
tdc dong ctia bién d6i lén cdu truc va hoat dong cua
protein. Ngoai ra, nghién ctiu hién tai chi méi danh
gid bién thé trong pham vi mét gia dinh, cdn mé rong
khao sat trén ¢d mau l6n hon d€ ude tinh tan xudt xuét
hién ctia bién thé, va xem xét kha ning tich hgp vao
panel xét nghiém (cho cac gen thuong gép) phuc vu
cho viéc tdm soat bénh co tim phi dai trong tuong lai.
Phan tich cac da hinh don nucleotide (SNP) ngay
cang dugc tng dung rong rai trong nghién ctu di
truyén, dic biét trong cic bénh phiic tap, dugc thuc
hién boi cac ky thuat PCR nhanh chéng, don gian,
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chi phi thdp va thong lugng cao. Tuy nhién, nhiéu
phuong phép phan tich SNP truyén théng van doi hoi
budc hau PCR phic tap. Ching han, RFLP-PCR cén
cat san phdm PCR béng enzyme cit giéi han; ASO-
PCR phu thudc vao lai phan td dic hiéu alen va thim
man; ARMS-PCR tiéu chudn tuy khong yéu cdu xt
1y sau PCR nhung phai thuc hién hai phan Gng riéng
biét cho tiing alen. Phuong phap Tetra-primer ARMS
PCR dugc thyc hién trong nghién ctiu nay da khic
phuc dugc nhiing han ché trén. Nguyén ly cta ky
thuat nay dua trén viéc Taq DNA polymerase khong
¢6 hoat tinh exonuclease 3’-5’. Theo dé, khi mot bazo
don 1é ¢ dau 3’ khong khép, doan moi khong kéo dai,
trong khi néu né bé sung cho nhau, PCR sé tiép tuc 1>
. Do d6, c6 thé thiét ké hai doan méi bén trong cé
hudng kéo dai ngugc nhau va hai doan mai bén ngoai
d6i ching duong tinh cho bt ky vi tri SNP na'®!4,
Duia trén su ¢6 mit hodc khong c6 mit va kich thuée
san phdm khuéch dai ctia b6n doan méi, c6 thé phan
biét cic kiéu gen khic nhau. Tetra-primer ARMS PCR
phtt hgp d€ xdc dinh hau hét céc vi tri dot bién mot
bazo va da dugc khdng dinh tinh uu viét so véi cdc ki
thuat PCR truyén thong, v6i d6 tuong dong cao khi so
sanh vé6i két qua giai trinh tu gen. Trong nghién ctiu
ctia Honardoost MA va cdng su (2014), phuong phap
T-ARMS PCR dat d6 dic hiéu, d6 nhay va d¢ chinh
xéc déu 6 miic 100%, trong khi ky thuat ARMS-PCR
thong thudng chi dat 47,1% ° . Tuong ty, nghién ctiu
ctia Linjawi, Sabah (2019) ciing ghi nhén rang phuong
phap Tetra-primer ARMS-PCR c6 d6 nhay va d6 dac
hiéu cao hon rd rét so v6i cac phuong phép phan tich
SNP truyén théng nhi ARMS-PCR va RFLP-PCR '°.
Bén canh d6, udc tinh so bo vé hoa chat, vat tu va
chi phi vin hanh thiét bi cho T-ARSM PCR cho thdy
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ty Sanger hay giai trinh tu thé hé méi. Vi véy, T-
ARMS PCR la mét phuong phép sang loc muc tiéu,
nhanh chéng va chi phi-hiéu qué, phu hgp dé€ phét
hién céc bién thé & giai doan dau, dic biét trong bdi
canh ngudn luc han ché tai Viét Nam va tai cac co s6
khong c6 kha nang thuyc hién gidi trinh tu toan bo gen.
Trong giai doan budc ddu phat trién quy trinh, cac
yéu t6 da dugc xem xét bao gom: chit lugng DNA,
nhiét d6 gan moi, ndng do cac moi va chu ky phan
ung. Tuy nhién, nghién ctiu gdp phadi mot vai han
ché trong viéc khuéch dai sén phdm ctia cdp moi OF-
IR, két qua cho thdy bang sng ctia san phdm con kha
md. Chung toi dé xudt tiép tuc toi wu quy trinh, bao
gom (1) ting nong do moi IR; (2) diéu chinh nong do
thudc thti PCR (dac biét 1a MgCl,); (3) tinh chinh dai
nhiét d¢ bat cip; thiét k€ lai moi IR (d6i vi tri hodc
thay mismatch) hodc st dung mdi LNA/modified nu-
cleotides dé ting kha ning bit cip allele-specific trong
cdc nghién ctiu m& rong tiép theo v6i ¢ mau 16n hon.
Nhin chung, day chi 14 nghién ctu so bo ban dau
nhdm phat trién va t6i uu quy trinh T-ARMS PCR
cho viéc phat hién bién thé tai vi tr{ ¢.576G>C trén
gen TPM1 trong mét gia dinh gom 9 thanh vién. Két
qué thu dugc tuong dong 100% véi két qua giai trinh
tu Sanger trén cdc mau nay, cho thdy tinh kha thi va
d06 chinh xdc budc d4u ctia quy trinh. Tuy nhién, d€
danh gid tinh ng dung rong rai va d¢ tin cdy ctia quy
trinh, cin tién hanh nghién ctu trén c& mau 16n hon
trong cac nghién ctiu tiép theo.

KET LUAN

Nghién ctiu di x4y dyng va t6i uu héa budc dau quy
trinh Tetra-primer ARMS PCR phat hién bién thé
¢.576G>C trén gen TPM1 & mét gia dinh mdc HCM.
Két qua tuong déng véi phuong phép gidi trinh ty
Sanger, tuy nhién cdn m& réng nghién ctiu trén c&
mau 16n hon dé dénh gia ddy du va khing dinh gid
tri Ung dung 1am sang cta quy trinh.

DANH SACH CAC CHU VIET TAT
PUGCC SU DUNG

TPM1: Tropomyosin 1

T-ARMS PCR: Tetra-primer Amplification refrac-
tory mutation system polymerase chain reaction
SNP: Da hinh don nucleotide

RFLP: Restriction fragment length polymorphisms
HCM: Bénh co tim phi dai

SU CHAP THUAN VE MAT PAO DPUC

Su chép thuan vé mat dao diic da dugc Hoi dong dao
dtic trong nghién ctiu y sinh hoc cép co s6 Khoa Y -
Paihoc Quoc gia TPHCM (Trudng Pai hoc Khoa hoc
Stickhoe-DHQG HCM) phé duyét theo quyét dinh s6
11/Qb-IRB-VNO01.017.

XUNG POT LO1 iCH

Nhoém téc gia cam két rang khong c6 xung dot Igi ich
khi thuc hién nghién cttu nay.

PONG GOP CUA TACGIA

Nguyén Thi Minh Thu: thuc hién thi nghiém, phéin
tich di liéu, viét va chinh stia ban thao.

Nguyén Thi Kim Nhudng: thuchién thi nghiém, phan
tich di liéu.

DPing Hoai Thuong: thuc hién thi nghiém, phén tich
di liéu.

Nguyén Ngoc Thuy: thu mau, thuc hién thi nghiém,
phan tich di liéu.

Nguyén Thanh Liém: thu mau, thuc hién thi nghiém,
phén tich di liéu.

Lé Minh Thong: phan tich diiliéu, chinh stia ban thao.
Nguyén Thi Thu Suong: xay dung y tudng, thiét ké thi
nghiém, chinh stia ban théo.

Nguyén Minh Nam: xay dung y tudng, thiét ké thi
nghiém, chinh stia ban thao.

CAMON

Nghién ctiu dugc tai trg boi Dai hoc Qudc gia Thanh
phd H6 Chi Minh (VNU-HCM) trong khuon khé dé
tai ma s6 C2024-44-28.
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ABSTRACT

Objective: Hypertrophic cardiomyopathy (HCM) is one of the most common inherited cardiovas-
cular diseases. To date, at least 1,800 mutations in more than 50 different genes have been re-
ported to be associated with this condition, among which mutations in the TPMT gene have been
identified as causing hypertrophic cardiomyopathy. Previously, we identified a variant in the TPM1
gene (c.576G>C) in a family with individuals affected by hypertrophic cardiomyopathy. Therefore,
this study initially aimed to develop and optimize a Tetra-primer ARMS PCR protocol to detect the
¢.576G>C variant in the TPM1 gene associated with hypertrophic cardiomyopathy.

Methods: Specific primer pairs were designed to detect the G>C mutation site in the TPMT gene by
optimizing the annealing temperature, primer concentration, and the number of PCR cycles in the
Tetra-primer ARMS PCR. The protocol was validated using DNA samples from 9 volunteers in the
same family, including 3 patients with hypertrophic cardiomyopathy and 6 unaffected members
who had been previously analyzed by Sanger sequencing.

Results: The Tetra-primer ARMS PCR protocol showed that 3 patients in the family carried the
variant in the TPM1 gene, consistent with the results obtained from previous Sanger sequencing.
Conclusion: This study developed and initially optimized a Tetra-primer ARMS PCR protocol for
detecting the c.576G>C variant in the TPM1 gene. The results were consistent with the Sanger
sequencing method; however, further studies with larger sample sizes are needed to fully evaluate
and confirm the clinical applicability of this protocol.

Key words: Hypertrophic cardiomyopathy, TPM1, PCR, Tetra-primer ARMS PCR
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