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NGHIEN CU’'U XAY DUNG QUY TRINH PHAN TICH ]
PA HINH rs36211723 TREN GEN MA HOA PROTEIN C LIEN KET
MYOSIN O’ NGU’O'I BENH CO’ TIM PHI PAI

_Pham Thi Hong Nhung*, Nguyén Phwong Thao*,
Do Thi Lé Hang*, Vii Thi Thom*, Pinh Poan Long*

TOM TAT

Pat van dé: Bénh ca tim ph| dai (BCTPD) la bénh
di truyen phé bién, do gen troi tren nhiém sac thé
thudng quy dinh. Dot bién trén cac gen ma hda
protein dot co (sacromere) cua sgi cd tim dugc cho la
nguyen nhan di truyén chinh gdy ra BCTPD. Trong dg,
da hinh rs36211723 thudc gen ma hoéa protein C lién
ket myosin (MYBPC3) chiém ti |& 18n trong cac da h|nh
gay benh cd tim phi dai & ngerl Viét Nam. Vi vay viéc
tién hanh xay dung quy trlnh phan tich da hinh d|
truyén rs36211723 G ngudi mac BCTPD [a thuc sur cgn
thiet. Phudng phap Téch chiét DNA tdng s6 tLr mau
mau tinh mach, khuéch dai gen bang PCR, xac_dinh
ki€u gen bang gidi trinh tu Sanger. Két qua va két
ludn: Quy trinh phan tich da hinh rs36211723 da
dl.rdc hoan thién. Nghlen ciu dugc ap dung thanh
cong de phan tich kiéu gen ctla mot gia dmh bénh
nhan mac BCTPD. Ngoa| bénh nhan b6 cla bénh
nhan c6 mang da hinh nay nhu‘ng b|eu hlen bénh ly
khong rd rang, dugc bac si khuyen cdo nén theo ddi
t|en trlen bénh ly chdt ch& dé han ché bién chiing
nang xay ra.

T khoa: rs36211723, gen MYBPC3, bénh cg tim
phi dai, giai trinh tu Sanger.

SUMMARY

ESTABLISHING THE PROCOTOL FOR
DETECTING rs36211723 POLYMORPHISM OF
MYBPC3 GENE FROM BLOOD SAMPLE OF

HYPERTROPHIC CARDIOMYOPATHY PATIENTS

Objective: Hypertrophic cardiomyopathy is a
common inherited disease, regulated by autosomal
dominant genes. Mutations in the genes encoded for
sarcomere proteins of the myocardial fiber are
considered to be the primary genetic cause of
hypertrophic cardiomyopathy. In particular, the
rs36211723 polymorphism in the cardiac myosin-
binding protein C gene (MYBPC3) accounts for a large
proportion of the polymorphisms causing hypertrophic
cardiomyopathy in Vietnamese people. Therefore,
identification of rs36211723 polymorphism of
Vietnamese hypertrophic cardiomyopathy patients is
really necessary. Methods: total DNA extraction from
venous blood samples, gene amplification by PCR, and
genotype determination by Sanger sequencing were
applied. Results and conclusion: An optimized
protocol for detecting polymorphism rs36211723 has
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been established. To primary test the protocol,
genotypes of a family members of 19-year-old female
patient with hypertrophic cardiomyopathy were
tested. Rs36211723 polymorphism of MYBPC3 gene
was recorded in a female patient and her father that
shown the meaning of our method in detecting this
polymorphism for hypertrophic cardiomyopathy patients.

Keywords: rs36211723, MYBPC3 gene,
hypertrophic cardiomyopathy, Sanger sequencing
I. DAT VAN DE

Bénh co tim phi dai (BCTPD) la bénh ly tim
mach di truyén teréfng gap, dac trung badi su
day Ién bat terdng cla thanh cd tim. Theo
hudng dan cua Hoi Tim mach chau Au vé chan
doan va diéu tri BCTPD (ESC) nam 2014, dau
hiéu clia bénh trén siéu am tim hodc chup cong
hudng tur la dé day thanh tam that trai = 15mm,
bénh nhan khéng cé nguyén nhan th& phat nhu
hep dong mach chq, tang huyét ap. Pay la can
bénh cd tinh chat toan cau vai s6 ngudi mac 1én
dén 20 triéu ngudi, phan bo tai 122 qudc gia, &
da dang cac chdng toc va trén ca hai gigi. Ty Ié
mac bénh co tim phi dai udc tinh la 1/500
(0,2%) cho dan s6 toan thé gigi[1]. Tuy nhién
theo nghién clru cla Christopher Semsarian va
cong su ndm 2015, ty 1€ nguGi mang gen gay
bénh ca tim phi dai c6 thé 16n gép 2,5 lan so V4i
con s6 udc tinh nay[2]. Tai Viét Nam, s6 lugng
ngudi mac BCTPD chua dugc thdng ké cu thé,
tuy nhién s8 ngudi bénh udc tinh cd thé 1én dén
180.000 ngudi, mét con s6 khéng hé nho vdi
mot bénh ly co thé gdy tr vong nhu BCTPD.
Biéu hién Idm sang cia BCTPP rat da dang, tUr
khong co tri€u chidng, khd tha, tic nguc cho tdi
suy tim, dot t&r, gay khd khan cho viéc phat hién
va diéu tri bénh sém. DPa s6 bénh nhan méc
BCTPD chi dugc phat hién khi da co bién chirng
nang[3]. Chinh vi vay, viéc phat hién sGm bénh
la rat quan trong trong chan doan, diéu tri va
quan ly BCTPD mot cach hiéu qua, dac biét véi
ngudi nha cta nhirng bénh nhan BCTPD.

BCTPD la bénh di truyén do gen trdi nam trén
nhiém sic thé terdng, trong dé mot alen dot
bién thudng du dé gdy bénh. Hon 2000 dot bién
@ it nhat 20 gen da dugc xac dinh & bénh nhan
méc BCTPD, phé bién nhét 1a cac dét bién thudc
gen ma hda tdng hgp protein cla cic dét co
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(sarcomere) trén sgi cg tim hodc dia Z[4].
rs36211723 la mot trong nhitng dét bién chinh &
gen ma hoa cho protein C lién két vGi myosin
(MYBPC3), thay thé nucleotide G thanh A
(c.2308G>A, pAsp770Asn) va tao ra dang
protein bi cat ngan, dan dén giam kha néng van
dong bem mau cua tim[5]. Chinh vi vay, ching
t6i thuc hién nghién cu nay nhdm muc dich
thiét 13p quy trinh nhan dong va phan tich da
hinh rs36211723 cla gen MYBPC3 bdng giai
trinh tu theo nguyén ly Sanger.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Boi tuong nghién ciu: 10 d6i tugng
nghién cttu dugdc lua chon bao gébm 06 ngudi
khoe manh, 04 ngugi trong gia dinh bénh nhan
mac BCTPD dugc chan doan tai Vién Tim Mach,
Bénh vién Bach Mai. ThGi gian ldy mau tUr
12/2018 dén 07/2019. Nghién clru tuan thu theo
quy dinh va dugc thong qua bdi HOi dong dao
duc cda Khoa Y Dugc, PHQG Ha NGi.

2.2, Thu thap va bao quan mau mau:
Mau mau toan phan ldy tir tinh mach cua doi
tuong nghién clru dugc chéng déng bang EDTA,
bao quan & -20°C cho dén khi sir dung.

Tach chiét DNA tong s6: S dung E.Z.N.A
blood DNA Mini Kit (Omega, My) theo quy trinh
khuyén cdo cua hdng. DNA téng s6 dudc ki€ém
tra va danh gia thong qua dién di trén gel
agarose va do hap thu quang tai budc séng
260nm va 280nm.

2.3. Nhdn dong doan gen mang da hinh
rs36211723: D& c6 quy trinh nhan dong dic
hiéu va 6n dinh, ching téi xac dinh nhiét do gan
moi, ndng d0 moi va nong do DNA hoat dong toi
uu trong phan ng PCR sir dung 0.2 mM dNTP
Mix, 0,03 u/pl Phusion DNA Polymerase (Thermo
Scientific, My). Khoang nhiét d6 gdn méi khao
sat tur 50-65°C, khoang nong dé moi tur 0,1-0,9
WM, khodang n6ng d6 DNA tur 10-100 ng/ul. San
phdm PCR dugc dién di trén gel agarose 1,5%,
cung thang chuén Ruler 100 bp Plus DNA Ladder
(Thermo Scientific, M¥y).

Cap moi dugc tu thiét ké sir dung phan mém
PerlPrimer version 1.1.14. C3p moi tu thi€t ké
dudc dat téng hop tai hdng PhuSa Biochem (Viét
Nam) vdéi  trinh  ty mo6i  xubi: 5
CTGACTTGGATCTCACCC-3' va mdi ngugc: 5-
ACCATCTTCTCAGCCTCC-3'. boan DNA nhan Ién
c6 d6 dai 497 bp. ‘

2.4. Xac dinh kiéu gen bang phuong
phap gidi trinh tu: 20 pl san phdm PCR dudgc
gui gidi trinh tu tai hang IDT (Malaysia). Két qua
giai trinh tu dugc doc bdng phan mém BioEdit
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version 7.2.6 dé xac dinh kiéu gen.

1. KET QUA NGHIEN cU'U

3.1. Tdch chiét DNA téng sé: Nong do
DNA tdng s thu hdi sau tach chiét dao dong tur
17,7 pg/ml dén 34,3 ug/ml. DNA téng s thu
dugc c6 do tinh sach cao vdi chi s6 OD260/280
tr 1,7 - 2,0 chirng td DNA dat yéu cau cho phan
('ng khuéch dai doan gen bang PCR. San pham
dién di cho 1 bang DNA duy nhat rd nét cho thay
DNA t6ng s6 thu dudc it bi dit gdy (Hinh 1).
M 01 02 03 04 05 06 07 08 09 10

Hinh 1. Anh dién di DNA tong sO trén gel
agarose 1%. Lan M: DNA/HIindIII marker. Lan
01-10: mau DNA téng s6 thu cta bénh nhan ¢
ma tuong Ung.

3.2. Nhdn dong doan gen mang da hinh
rs36211723: Két qua dién di san pham t&i uu
nhiét d& gdn mdi va ndng dd modi dugc thé hién
trong Hinh 2. Dua trén két qua hinh anh bang
dién di sang ro, khéng cé bang phu, ching toi
lua chon nhiét d& gan mdi t6i uu la 60,5°C. Nhu
vay, chu trinh nhiét cho phan (ng PCR gom 3
giai doan: bién tinh ban dau 95°C trong 3 phut;
35 chu ky: 95°C trong 30 gidy, gén mdi & 60,5°C
trong 45 gidy, 72°C trong 1 phdt; thdi gian kéo
dai cubi 72°C trong 5 phat. Nong d6 mdi hoat
dong t6i uu la 0,3 uM. Vé néng dé DNA, ching
t6i thdy rang tai ndong d6 moi 0,3 pM, cac vi tri
bang dién di tuong ’ng véi ndng d6 DNA tir 10-
100 ng/ul déu lén rd, khéng cé bang phu.

Nhiét d6 gén moi (°C)

M 51.1 52 533 55 56.8 58.7 60.5 62.263.6 64.6 (-)

497 bp
A
Nongdomdi  Nongdomdi  Nong do moi
0.9 uM 0.3 uM 0.1 uM
1 2 3 1 2 3 1 2 3 (9)
- - 497 bp
- _‘s-_‘_gu__ 9 -
——-t = TS e
S e ¥
B

Hinh 2. Anh dién di trén gel agarose 1,5%
san pham PCR t6i uu nhan dong doan DNA ch(ra
rs36211723. A: TGi uu nhiét d6 gan moi. B: TGi
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uu néng do moi va nong do DNA hoat dong. 1:
nong do0 DNA 100 ng/pl. 2: ndong do DNA
50ng/pl. 3: nong d6 DNA 10 ng/ul. M: marker
GeneRuler TM 100 bp DNA Ladder. (-): DGi
chirng am.

3.3. Gidi trinh tu’ xdc dinh kiéu gen: Dua
vao két qua gidi trinh tu, ching téi xac dinh

AAGGTCATCAIGTGAGG

Kiéu gen GA
Hinh 3. Két qua giai trinh tu doan DNA chua da hinh rs36211723. Phdn dong khung la vi tri da
hinh rs36211723

IV. BAN LUAN

Két qua nghién clu cho thay quy trlnh phan
tich da hinh rs36211723 ctia ching t6i on dinh
trén 10 mau nghién clu. Trong quy trinh nay,
ching tdi tach chiét DNA téng s tU' mau mau
tinh mach cla doi tugng nghién clu. bay la
dang mau bénh phdm théng dung va dé dang
thu thap tai cac cd s kham chita bénh. M6t s6
mau cho ndng dd DNA kha thdp (mau cd ndng
do DNA thap nhéat la 17,7ug/ml). Tuy nhién,
nong dé DNA trong khoang 10-100 pg/ml déu
cho bang dién di sang ro (Hinh 2), ching té
phan (ng nhan dong doan gen c6 d6 nhay cao
k€ ca véi ndng d6 DNA thdp. Nhu vdy, quy trinh
phan tich da hinh rs36211723 ctia gen MYBPC3
t6i uu bao gom: nhiét d6 gdn modi la 60,5°C,
nong d6 moi hoat dong la 0,3 uM, ndng do DNA
hoat déng trong khoang 10-100 pg/ml. Quy trinh
t6i vu hoa dugc thiét 1ap giup tiét kiém thdi gian,
chi phi va nang cao hiéu quéa cho cong tac phan
tich da hinh gen, phuc vu cho cac nghién clru
ti€p theo.

Trong 10 d6i tugng tham gia nghién ctu chi
c6 2 ngudi mang kiéu gen di hdp GA, bao gém
bénh nhan dugc chdn doan méc BCTPD bdi Vién
Tim Mach, Bénh vién Bach Mai va nguGi b6 cla
bénh nhan nay. Do BCTPD di truyén theo ki€u
gen troi trén nhiém sic thé thudng nén ngudi
mang gen bénh cd 50% nguy cd truyén lai dot

bién nay cho con. Nhu vay, dot bién thay thé

don nucleotide ¢.2308G>A tai vi tri da hinh
rs36211723 nay c6 thé 1a nguyén nhén di truyén
gdy BCTPD biéu hién tir s6m & bénh nhan va
BCTPPD biéu hién chua rd rang & ngudi b8.Trudc
do, dot bién nay da dugc ghi nhan trén nhiéu
bénh nhdn mac BCTPD ngudi Viét Nam [6].
Protein C lién két myosin bi€u hién trong cc tim,
tham gia vao qua trinh hinh thanh sgi day ctia co

dugc trong s6 10 d6i tugng tham gia nghién
clru, 8 ngudi c6 ki€u gen ddng hap kiéu dai GG,
2 ngudi c6 ki€u gen di hgp GA, khdng ngudi nao
co ki€u gen déng hgp dot bién AA. Trong dé, 2
ngudi mang ki€u gen di hgp GA 1a bénh nhan va
b6 cua bénh nhan. Két qua gidi trinh tu doan
DNA ch(ra rs36211723 dudc thé hién trong Hinh 3.

AAGGTCATCGIGTGAGG
AN/
B L_/\/)\‘x 9. Ul_l

Kiéu gen GG

tim bang cach lién két myosin va titin, gop phan
vao su' 6n dinh clia sacromere. K&t qua cua dot
bién c.2308G>A trén gen MYBPC3 la thay d6i
qua trinh cdt ndi intron, tao ra dang protein bi
cdt ngan, lam thiéu vi tri lién két gitra myosin va
titin, gdy giam kha nang van déng bom mau cla
tim[5]. Su hién dién cla doét bién tai vi tri da
hinh rs36211723 ggi y cho nguy cd mac BCTPD
va dua ra yéu cau theo ddi su phat trién cua
bénh dinh ky trén 2 d6i tugng nay.

Su6t thap ky qua, ngay cang nhiéu cac dot
bién dugc tim thdy cd lién quan hoac dugc
chifng minh la nguyén nhan cia BCTPD. Trong
dd, phan I6n nguyén nhan cla cac trudng hgp
BCTPD la nhitng dot bién trén gen ma hoda
protein sacromere. MOt s6 it khoang 5-10%
trudng hgp BCTPD la do cac dot bién trén gen
khong ma hoa protein sacromere lién quan dén
bénh ly than kinh - cg, réi loan chuyé&n hda hodc
hoi ching di truyén [7]. O bénh nhan ngudi Viét
Nam, dot bién 8 MYBPC3 dugc ghi nhan chiém
38,6%, c6 tan s6 dot bién cao nhat trong cac
dang dot bién gay BCTPD dugc xac dinh[8].
Ngay nay, nhitng kham pha vé gen da gilp
chiing ta ndng cao hiéu biét vé cd sd di truyén
cta BCTPD. Bén canh do, ti€n bo trong cong
nghé gidi trinh tu gen cho phép xac dinh kiéu
gen nhanh chéng véi gid thanh ngay cang hgp
ly, m& ra trién vong cho xét nghiém di truyén
phat hién sém BCTPD. Tuy véy, tinh chat da
dang trong biéu hién 1&m sang va su hiéu biét
chua day du vé bién thé di truyén trén gen gay
BCTPD van dang la thach thdtc cho viéc giai thich
cac phat hién vé mat di truyén, doi hoi ti€p tuc
nhitng nghién cu ti€p theo dé lam rd ching.
Nghién cltu xay dung quy trinh phan tich da hinh
rs36211723 trén gen MYBPC3 cla ching t6i sé
la co sG cho cac nghién clru chuyén sau vdi s6
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lugng mAu 16n hon vé da hinh rs36211723 va
mai lién quan cta da hinh nay véi BCTPD trong
tugng lai. Chang t6i khuyén nghi md& rong
nghién ctu, két hgp véi dit liéu 1dm sang dé
danh gia rd hon tac dong clia cta da hinh nay tdi
bi€u hién BCTPD trén quan thé ngudi Viét Nam.

V. KET LUAN

Chung t6i da xay dung dugdc quy trinh phan
tich da hinh rs36211723 trén mau mau toan
phan va ap dung thanh cong véi 10 mau nghién
cfu. Két qua nay s€ la cd sd cho cac nghién clu
ti€p theo vé da hinh rs36211723 va dot bién gen
MYBPC3, phuc vu cho chdn doan phat hién sém
bénh cg tim phi dai trén thuc tien.

Lai cam on. Chang t6i trén trong cdm on su
tai trg cta Pai hoc Quoc gia Ha NGi cho dé tai
ma s6 QG.18.60 dé thuc hién nghién cru nay.
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NGHIEN CU'U IN VITRO: SO SANH TINH KHANG MOI CHU KY
CUA CAC HE THONG TRAM QUAY WAVEONE GOLD VA RECIPROC

TOM TAT

Muc tiéu: Nghién cru so sanh dac tinh khang moi
chu ky cta hai hé théng tram NiTi m&i da c6 mat & thi
trudng Viét Nam: WaveOne Gold (WO Gold; Dentsply
Maillefer, Ballaigues, Switzerland) va Reciproc (VDW,
Munich, Germany) c6 cung ché do quay qua lai. Dol
tugng va phucng phap: Thi nghiém nghién cltu in
vitro trén 08 tram WO Gold Primary cdé kich thudc 25,
do thubn 7% (25/0.07); va 08 tram Reciproc R25
(25/0.08). Tram dugc cho quay trong Ong tdy nhan
tao cong 90° cho dén khi gdy. Ca hai nhém déu dugc
diéu khién bang cung moét may ndi nhavdi ché do
quay qua lai danh riéng cho moi nhém la WAVEONE
ALL (t6c d6 350 vong/phut) va RECIPROC ALL (tSc dd
300 vong/phut). Thai gian tir khi bat dau quay dén khi
gay dugc ghi nhan lai. Gia tri thé hién tinh khang moi
chu ky la s6 vong quay dugc cua tram cho dén khi
gady, dugc tinh bang cach nhan téc do quay vdi thai
gian quay. Két qua: S0 vong quay dugc cho dén khi
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gdy clia hé thong trdm WO Gold Primary (801,06 +
62,71), cao hon cé y nghia so vdi hé thong tram
Reciproc R25 (648,41 + 31,65). K&t luan: Hé thdng
tramWO Gold Primary cé tinh khang moéi chu ky cao
han véi hé thong tram Reciproc R25.

Tur khoa: Tinh khang moi chu ky, quay qua lai

SUMMARY

LABORATORY COMPARISON OF CYCLIC
FATIGUE RESISTANCE OF WAVEONE GOLD

AND RECIPROC FILE SYSTEMS

Objectives: To compare the fatigue resistance of
two new NiTi file systems in Vietham: WaveOne Gold
(WO Gold; Dentsply Maillefer, Ballaigues, Switzerland)
and Reciproc (VDW, Munich, Germany) which has the
same reciproccating motion mode. Materials and
methods: An in vitro comparision of cyclic fatigue
test of 08 WO Gold Primary (25/0.07) and 08 Reciproc
R25 (25/0.08) was performed in a 90-degree curved
artificial canal until failure. Both groups were
controlled by a motor with reciprocating motion mode
for each group: WAVEONE ALL (has a speed of 350
rpm) and RECIPROC ALL (has a speed of 300 rpm).
The time to failure was recorded. The number of
cycles to failure (NCF) for each file was calculated by
multiplying the time by the rotational speed. NCF
represented cycle fatigue resistance of files. Results:
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