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THONG TIN TOM TAT
DOI:10.46223/HCMCOUJS. Bénh 1y r6i loan ting cholesterol mau ¢ dang co tinh chat gia
tech.vi.17.1.2053.2022 dinh (FH) v6i nguyén nhan la sy xuat hién dot bien tac dong dén

chtrc nang ctia gene APOB va LDLR. Nghién ctru phan tich dac

diém phén tir tip trung & viing trinh tu exon 26 gene APOB va exon

4 gene LDLR trén ngudi bénh tdng cholesterol mau ¢ Viét Nam,

bang phuong phap PCR két hop véi giai trinh ty. Trén bd mau bénh

Ngay nhan: 18/09/2021 pham mau (37 mau), nghién ctru ghi nhan ty 1 dot bién trén gene
Ngay nhan lai: 09/10/2021 APOB 14 32.42%, gene LDLR la 35.10%, dot bién xuat hién dong
NP thoi trén gene APOB va LDLR c¢6 ty 1€ 10.81% trong 37 mau tang
Duyét dang: 10/10/2021 cholesterol mau. Mot s dang bién thé méi, dic trung xuét hién
trén DNA b0 gen nguoi bénh tang cholesterol mau ¢ Vi¢t Nam, cu
thé 1a ¢.10550C>G (p.A3517G), ¢.10575C>A (p.S3525R) va
€.10560C> (p.Y3520*) & gene APOB; ¢.21038C>T (p.P171L),
€.21001A>T (p.T159S) va insC376 (c.ins20903C) & gene LDLR.

Tir khéa: Két qua nghién ctru 13 co s khoa hoc thyc tién, hd trg phat trién
APOB; FH; giai trinh tw; LDLR; cOng cu sang loc, chan doan som bénh ly tang choleslesterol mau -
PCR; ting cholesterol mau bénh FH ¢ Viét Nam.
ABSTRACT
Hypercholesterolemia is known as Familial

Hypercholesterolemia (FH) that is caused by the presence of
mutations in APOB and LDLR genes. Study was conducted to
analysis the genetic characteristics of exon 26 APOB gene and
exon 4 LDLR gene in Vietnamese patients with
hypercholesterolemia, by performing the combination of PCR and
Sanger sequencing. On total of 37 blood samples, the study found
out the mutation frequencies of APOB and LDLR genes were
32.42% and 35.10%, respectively. Rate of mutations which

Keywords: occurred on both of those target genes in one same sample was
R 10.81%. Some novel variants were characterized, namely
APOB; Familial c.10550C>G  (p.A3517G), ¢.10575C>A  (p.S3525R), and

Hypercholesterolemia (FH);
sequencing; LDLR; PCR,;
hypercholesterolemia

€.10560C> (p.Y3520*) in APOB gene; ¢.21038C>T (p.P171L),
€.21001A>T (p.T159S), and insC376 (c.ins20903C) in LDLR
gene. Results of this study are critical data onto supporting the
development of effective tools for diagnosis and early treatment of
hypercholesterolemia as FH in Vietnam.
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1. Giéi thi¢u

Tang cholesterol (trong) méu (Hyperlipidemia) 1a dang bénh 1y réi loan chuyén hoéa
cholesterol theo hudng ting bat thuong, con duoc goi 12 rdi loan m& mau hozc lipid mau (Cuc Y té
du phong Viét Nam, 2016; Hill & Bordoni, 2021; Ibrahim, Asuka, & Jialal, 2021; Ma & Shieh,
2006). Theo World Health Organization (WHO) (n.d.) hang ndm trén thé gi6i, bénh ting cholesterol
méu 1a bénh Iy dan dén khoang 2.6 triéu ca tir vong, chiém khoang 4.5% tng sé ca tir vong do méc
bénh trén toan thé giéi va khoang 29.7 triéu DAILYS (2% DALYS - chi s vé sé ndm song hiéu
chinh theo murc d6 bénh tat). Bénh 1y tang cholesterol mau ¢ hai dang: (1) dang bénh ly nguyén phét
la tang cholesterol co6 tlnh chit gia dinh (Hypercholesterolemia Familial); (2) dang bénh ly thi phat
la tang cholesterol co yeu tb “thu nhA ” boi su tac dong cua cac yéu té vé dinh dudng, thira can, ...
(Hill & Bordoni, 2021). Mot s6 yéu té nguy co dan dén réi loan chuyén hoa lipid, cholesterol trong
mau gém co tidu dudng, cao huyét 4p, sir dung bia ruou, thoi quen sinh hoat hang ngay it van dong,
thoi quen it hoac khong tap thé duc, ché do an udng khong can bang dinh dudng, thira can, st dung
mét sb thudc vé noi tiét té (estrogene), ... (Abdul-Razak & ctg., 2017; NCBI, n.d.; Verma, 2016).
Pang chu ¥, nguyén nhan chinh din dén ting cholesterol méau 1a su cac bién thé (dot bién) trén mot
s6 gene thuong truc nhu 1a APOB, LDLR ¢4 vai trd ma hoa cac protein hién dién trén bé mit té bao
va tham gia trong qua trinh chuyén héa cholesterol & gan va hé mau (P. K. Truong, Lao, & Le, 2018).
Dang bénh nay duoc goi 1a tang cholesterol mau co tinh gia dinh (Familial hypercholesterolemia,
FH: OMIM #143890), duoc phét hién dau tién vao cudi thap nién 1930 (Moyer & Baudhuin, 2015;
Najam & Ray, 2015). Dya vao co so khoa hoc néu trén, muc tiéu caa nghién ciru khao sat diac diém
phan tir tap trung & viing trinh tu gene APOB va gene LDLR trén mot s6 mau bénh pham (mau méu)
cta ngudi bénh ting cholesterol mau & Viét Nam, bang phuong phap PCR két hop vaéi giai trinh tu.

2. Co s& 1y thuyét

Theo T chirc Y té Thé gidi va hé thdng tiéu chi, khuyén cdo ctia mot sb to chirc trén thé
gidi vé bénh ting cholesterol va cac bénh lién quan nhu 13 EAS va DLCNS (Dutch Lipid Clinic
Network Score), Simon Broome hoac MEDPED (Make Early Diagnosis to Prevent Early Deaths),
NLA (National Lipid Association), bénh tang cholesterol mau va dang FH dugc xac dinh dya vao
céac chi sd cholesterol trong mau (Ma & Shieh, 2006; Moyer & Baudhuin, 2015; Mytilinaiou,
Kyrou, Khan, Grammatopoulos, & Randeva, 2018; Najam & Ray, 2015; Nordestgaard & ctg.,
2013). Chi s6 cholesterol mau ¢ nguong binh thuong véi ndng do cholesterol toan phan thap hon
200 mg/dl (< 5.2 mmol/l), ndng d6 LDL-cholesterol (LDL-C) thip hon 100 mg/dl (< 2.6 mmoI/I)
Chi s cholesterol mau vuot kh01 ngudng biéu thi tinh trang tang cholesterol mau va nguy co mac
cac bénh 1y tim mach, khi d6 nong d6 cholesterol toan phan tang cao hon 200 mg/dl (> 5.2 mmol/l),
ndng d6 LDL-C ting cao hon 160 mg/dl (> 4.1 mmol/l) (Ma & Shieh, 2006; Moyer & Baudhuin,
2015; Mytilinaiou & ctg., 2018; Najam & Ray, 2015; Nordestgaard & ctg., 2013). Trong mét sd
truong hop mac bénh tim mach, chi s6 LDL-C cao hon 160 mg/dl (> 4.1 mmol/l) hoic 130 mg/dl
(> 3.4 mmol/l) biéu thi ting cholesterol méau 1a yéu t6 chinh hodc két hop thém cac yéu té khac
(tiéu dudng, tang cén, ...) la nguyén nhan din dén cac bénh 1y tim mach (Abdul-Razak & ctg.,
2017).

Gene Apolipoprotein B (APOB) dinh vi & vi tri 2p24.1 trén nhiém sic thé sb 2 (Genbank),
gdm 29 exon (Genbank, NCBI). Gene APOB mé héa protein APOB (APOB-100 va APOB-48),
cau tao boi 4536 amino acid (43 kD), ¢6 vai trd chuyén hoa cholesterol trong mau. Protein APOB
1a phdi tir hinh thanh phic hop gitta LDL thu thé (LDLR) twong tac dic hiéu véi LDL-C, phuc
hop nay dugc xdm nhap ndi bao bang cac thé endosome, lysomome (P. K. Truong, Lao, & ctg.,
2018). Gene Low Density Lipoprotein Receptor (LDLR) & vi vi tri 19p13.1- p13.3, trén nhiém sic
thé s6 19, gém 18 exon (Genbank, NCBI). Gene LDLR ma hda cho protein thu thé LDL, c4u tao
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b6i 860 amino acid (160 kD), tham gia vao qua trinh chuyén hoa cholesterol, acid béo trong méau va
té bao khéc (P. K. Truong, Lao, & ctg., 2018). Trong con dudng chuyén hoa cholesterol, mién ngoai
bao cua protein LDLR twong tac véi APOB va tao phtrc hop LDLR-LDL/LDL-C trén bé mit té bao
mau, sau do6 t& bao mau theo hé théng ngoai vi chuyén LDL-C vao lysosome ¢ gan. Sau d6, LDL-C
duoc chuyén hoa trong lysosome, LDLR-LDL/LDL-C bi thoai bién va LDLR dugc tai tao dé tiép
tuc thue hién chire ning trong co ché chuyén hoa cholesterol (P. K. Truong, Lao, & ctg., 2018).

Bénh ting cholesterol & dang c6 tinh chat gia dinh (FH) khai phat trong tinh trang ting bat
thuong luong LDC-C trong huyét twong, nguyén nhan chinh 1a do sy xuét hién bién thé (dot bién)
x4y ra trén cac gene chtrc ning trong co ché chuyén héa cholesterol: APOB va LDLR (Henderson,
O’Kane, McGilligan, & Watterson, 2016; Ma & Shieh, 2006; Meshkov & ctg., 2021; Turgeon,
Barry, & Pearson, 2016; P. K. Truong, Lao, & ctg., 2018; Youngblom, Pariani, & Knowles, 2016).
Trén bénh nhan mic ting cholesterol mau (FH), c6 khoang 85% - 95% trudng hop 1a do dot bién
trai dai trén gene LDLR, chu yéu tap trung nhiéu ¢ exon 4 (P. K. Truong, Lao, & ctg., 2018); dong
thoi khoang 1% - 5% truong hop 1a do dot bién trén gene APOB va tép trung ¢ exon 26 (P. K.
Truong, Lao, & ctg., 2018). Cho dén nay, c6 it dir liéu nghién ciru vé ddc diém phan tir trén céc
gene APOB va LDLR trén nguoi bénh tang cholesterol mau ciing nhu bénh FH ¢ Viét Nam, tiéu
biéu 14 nghién ctru cong bd ctia nhom tac gia tha nhat: H. T. Truong va cong su (2020), nhom tac
gia tha hai: P. K. Truong, Bui, Lao, va Le (2017) va P. K. Truong, Nguyen, Lao, va Le (2018).
Nghién ctru ctia P. K. Truong, Nguyen, va cong su (2018) phan tich tong hop va ghi nhan ty 1& dot
bién trén gene APOB la dot bién 1a 31.7745 (95% CI = 8.288 - 61.912), dua trén dir liéu cta 22
cong bd khoa hoc phan tich dot bién trén cic nhém bénh nhan ting cholesterol c6 tinh chat gia
dinh. B¢ dat myc tiéu nghién ctru, nghién ciru dugc thuc hién véi phuong phap PCR két hop giai
trinh tir trén exon 26 gene APOB va exon 4 gene LDLR trén bd gene ngudi thudc cac mau mau
tang cholesterol, dong thoi tra ctru trén co s¢ dir liéu LOVD, Clinvar va cac cong trinh trén thé
gidi vé bénh tang cholesterol mau (FH), tir d6 so sanh va ghi nhan nhitng bién thé khac biét, n6i
troi ddc trung co thé xuét hién trén gene muc tiéu cua nhiing bénh nhan tang cholesterol mau &
Viét Nam.

3. Vit liéu va phwong phap nghién ciru
3.1. B¢ mdu bénh phim

Nghién ctru phan tich trén 37 mau bénh phérn mau dugc thu thap 6 mot sb bénh vién thudc
khu vyc Thanh phé HO Chi Minh, Viét Nam. B6 miu mau c6 thong tin chi sd sinh héa vé
cholesterol trong mau va van dé y dtrc dugc thuc hién theo quy dinh tai Trung tim Y khoa Medic
Thanh phd H Chi Minh (Bang 1). Tiéu chi lya chon mau méau dugc tham khao theo tiéu chuin
cia NLA, EAS, Simon Broome, DLCNS, MEDPED (Abdul-Razak & ctg., 2017; Hill & Bordoni,
2021; Ibrahim & ctg., 2021; Ma & Shieh, 2006).

Bang 1
Tiéu chi vé néng do cholesteorl trong mau bénh pham
Cholesterol toan phin LDL-C HDL-C Triglyceride Chu thich
> 6.2 mmol/l > 4.1 mmol/l < 0.9 mmol/l 02 - 06 mmol/l | Tang cholesterol
> 5.2 mmol/ >4.1mmol/l | <0.9 mmol/l Bién dong Ting cholesterol
2.6 - 5.2 mmol/l <3.1mmol/l | >=0.9 mmol/l | 0.5-2.3 mmol/l Binh thuong

Ngudn: Abdul-Razak va cong sy (2017), Ma va Shieh (2006), Hill va Bordoni (2021), Ibrahim va cong sy (2021)



Truong Kim Phugng va cong su. HCMCOUJS-Ky thuat va Cong nghé, 17(1), 52-63 55

3.2. Phan tich trén may tinh (In silico analysis)

Tham khao ngudn dit liéu gene APOB va LDLR trén Genebank (NCBI) két hop vé6i cong
cu Annhyb, BLAST (NCBI), Oligo analyzer, céac trinh tu oligonucleotide dac hi¢u véi trinh tu
exon 26 gene APOB, exon 4 gene LDLR dugc thiét ké véi trinh tu tham khao NG _011793.1 (exon
26 gene APOB: vi tri 36.423 - 43.994), NG_009060.1 (exon 4 gene LDLR: vi tri 20.840 - 21.220).

3.3. Khdo sdt tinh chdt dét bién diém gene APOB va LDLR

Nghién ctru thu nhan bd gene nguoi tir cic mau mau ting cholesterol theo quy trinh tach
chiét bang bo kit tach chiét TopPURE® Blood DNA Extraction Kit (Bioline, ABT). Nong d6 DNA
va d6 sach ctia DNA bo gene sau tach chiét dugc x4c dinh bang phuong phap do mat 6 quang
260 va 280 nm. Trinh ty gene muc tiéu dugc khuéch dai bﬁ“mg chuong trinh luan nhiét nhu sau:
95°C - 5 phut; 35 chu ky gdm 95°C - 30 gidy, 54°C - 30 gidy voi cap moi APOB-F1& APOB-R1,
56°C - 30 gidy d6i v6i cap moi LDLR-F1&LDLR-R1, 72°C - 30 gidy; 72°C - 10 phut. Céc san
pham PCR duoc kiém tra bang phuwong phap dién di trén gel agarose 1.5% véi thang phan tir 100
bp (Bioline). Viéc tinh sach va giai trinh tu hai chiéu dugc tién hanh vdi cac san pham PCR c6
bang sang rd, dang chiéu dai san pham lan luot 1a 314 bp ddi véi gene APOB va 527 bp ddi véi
gene LDLR. Nghién ctru sir dung cac phan mém Chromas Lite phién ban 2.1.1, Mutation Surveyor
phién ban 5.1.1, CodonCode Aligner phién ban 9.0.1 va két hop so sanh véi dir liéu cua gene
APOB va LDLR trén bénh ting cholesterol mau (FH) trong hé thong LOVD (n.d.) va Clinvar (n.d.)
dé tim thay cac dang dot bién trén exon 26 gene APOB va exon 4 gene LDLR thudc bd gene nguoi
bénh tang cholesterol & Viét Nam. Ty 1€ dot bién duoc x4c dinh theo thuét toan Chi binh phuong,
p <0.05.

4. Két qua nghién ciru

4.1. Két qud khdo sdt trén mdy tinh

Céc trinh tu oligo DNA phui hop duogc thiét ké va sir dung trong phan ing PCR khuéch dai
ving trinh ty gene myc tiéu thudc exon 26 gene APOB, exon 4 gene LDLR (Béng 2). Cip mdi
APOB-F1&APOB-R1 khuéch dai vung trinh tu 334 bp, thudc vi tri 42,638 - 42,971 trén trinh tu

NG_011793.1; cap moi LDLR-F1&LDLR-R1 khuéch dai vung trinh tu 527 bp, thudc vi tri 20,753
— 21,279 trén trinh tu NG_009060.1.

Bang 2
Thoéng tin cip moi khuéch dai gene muc tiéu
Mai Trinh ty moi Chiéu daisan | Chiéu dai
5 -3) pham PCR (bp) moi (bp)
APOB-F1 GACCACAAGCTTAGCTTGG 19
334
APOB-R1 GGGTGGCTTTGCTTGTATG 19
LDLR-F1 ACTGCGGCAGCGTCCCCGGC 20
527
LDLR-R1 TGGGGGAGCCCAGGGACAGG 20

Ngudn: Két qua xir Iy tir dit lidu diéu tra
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4.2. Khdo sdt tinh chit dét bién diém gene APOB via LDLR

Dic diém phan tir exon 26 gene APOB va exon 4 gene LDLR duoc khao sat trong 37 mau
tang cholesterol mau & ngudi Viét Nam. San phdm phan tng PCR duoc khuéch dai boi cap mdi
APOB-F1&APOB-R1 va cip mdéi LDLR-F1&LDLR-R1 lan luot ¢ chiéu dai du kién 1a 334 bp
va 527 bp. Céac san pham khuéch dai gene muc tiéu dugc kiém tra biang phuong phap dién di trén
gel agarose 1.5% va sir dung thang phan tir 100 bp (Hinh 1). Cac san pham c6 bang sang 1d duoc
giai trinh ty va phén tich ddc diém phan tir trén ving trinh ty exon 26 gene APOB va exon 4 gene
LDLR (Hinh 2, Hinh 3). Hinh 2 biéu thi mét dang bién thé & ving trinh tur exon 26 gene APOB
trén mau 10, 12 dot bién ¢.10481C>A & thé di hop, v6i dinh d6i CA (C > A) va 1a d6t bién sai nghia
p.S3494Y. Hinh 3 biéu thi mot dang bién thé & ving trinh tu exon 4 gene LDLR trén mau 37, 1a
dang @6t bién ¢.21193A>T & thé di hop, véi dinh d6i AT (A > T) va la dang dot bién sai nghia
p.K223X. Hai dang bién thé nay 1a dang méi, chua cong bd (novel mutation), khi tham khao hé
thong dir liéu vé SNP, bién thé lién quan dén bénh ting cholesterol mau (FH) cia LOVD, Clinvar.
Téng hop dic diém phan tir trén exon 26 gene APOB va gen LDLR cuia ngudi bénh ting cholesterol
mau ¢ Viét Nam, nghién ctru ghi nhan nhiéu dang bién thé xuat hién trén exon 26 gene APOB la
€.10550C>G (p.A3517G), c.10556C>A (p.T3519N), c.10575C>A (p.S3525R), ¢.10583C>G
(p.S3528C), ¢.10610delA, ¢.10722C>A (p.L3532M), ...; trén exon 4 gene LDLR la insC376
(c.ins20903C), ¢.20842C>A (p.P106T), €.20995A>C (p.S157R), c.21001A>T (p.T159S),
€.21046G>T (p.E174X), ¢.21193A>T (p.K223X), ...

Gen APOB Gen LDLR
1 2345678910 MW 12345 6789I10MV

334 bpe

Ch thich: 1 dén 10 la san phdm PCR lan lugt khuéch dai véi cip moi APOB-F1 va APBO-R1, ciip moi LDLR-F1
va LDLDR-R1 cua 10 mau san pham dai dién; MW (Molecular weight): Thang phén ti (100 bp).

Hinh 1. Két qua dién di san pham PCR trén exon 26 gene APOB va exon 4 gene LDLR

Trinh tw tham khao exon 26 gen APOB

NG_011793.1 4 G T C A T c
San phém giai trinh tw véi APOB-F1 __.
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Hinh 2. Bién thé ¢.10481C>A trén exon 26 gene APOB
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Trinh tw tham kh:o exon 4 gen LDLR
NG_009061.1. G A C T G C A A G G A

San phim giai trinh tr véi LDLR-F1 ->

4157

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Pinh doi: AT

Hinh 3. Bién thé ¢.21193A>T (p.K223X) trén exon 4 gene LDLR

Trong 37 mau méu c6 chi sb ting cholesterol mau ¢ Viét Nam, tinh chat dot bién don gene
(monogenic) xuat hién vai ty 1& 1an luot trén exon 26 gene APOB va exon 4 gene LDLR 12 32.42%
(12/37 mau, p = 0.03) va 35.10% (13/37 mau; p = 0.07) déu & thé di hop, dir lidu dot bién trinh
bay ¢ Bang 3; tinh chat dot bién da gene (polygenic) xuét hién dong thoi trén exon 26 gene APOB
va exon 4 gene LDLR c6 ty 1& 10.81% (4/37 mau). Ty 1¢ dot bién & gene APOB & trong nhém bénh
nhan nam 1a 41.18% va nhém bénh nhén nit 12 40%; ty 1& dot bién LDLR & hai nhom bénh nhan
néu trén lan luot 1a 35.30% va 35.00%. Két qua nghién ctru ghi nhan dau hiéu dot bién trén gene
APOB va c6 biéu hién kiéu hinh ting cholesterol c¢6 khuynh huéng xuat hién & do tudi thip hon
50 tudi, v6i ty 1 12 40.00% cao hon so v6i d6 tudi > 50 1a 23.53%. Nguoc lai, ty 1 dot bién trén
gene LDLR & d6 tudi < 50 twong duong voi do tudi > 50 13 35.30% va 35.00%. Ty 18 dot bién tong
thé gene APOB trén ngudi bénh ting cholesterol mau & Viét Nam (32.42%) c6 su khéac biét so v6i
ngudi bénh FH ¢ Phan Lan trong nghién ctru ctia Sharifi (2016) 1a 43.48%, & Han qudc trong
nghién ctru ctia Han (2015) 14 66.67%, nhung ¢ sy xap xi véi ty 18 dot bién trén nguoi trudng
thanh mac FH & Anh trong nghién ciru cia Heath (2001) 14 31.718%. Ty 1& dot bién trén gene
LDLR thudc nguoi bénh tang cholesterol ¢ Viét Nam 1a 35.10%, c6 su khac biét vai ty 1€ dot bién
trén gene LDLR trén nguoi bénh FH ¢ Nhat trong nghién ctru cia Ohta, Kuwayama, Hirose,
Shimizu, va Ohishi (2016) 1a 62.05%, & Han quc trong nghién ctru ciia Han va cong sy (2015) 1a
27.54%, mat khac co su xép xi véi ty 1€ dot bién trén nguoi bénh FH ¢ Hy Lap trong nghién ctru
cua Dedoussis, Schmidt, va Geneschel (2004) 1a 34.50% va ¢ Irasel trong nghién ctru cia Ronen
va cong su (2019) la 34.28%.

Bang 3

Ty 1€ dot bién trén bo mau tang cholesterol

] Gene dot bién (n, ty 18)
Phan hang

APOB LDLR APOB va LDLR
Nam (n = 17) 7 (41.18%) 6 (35.30%) 3 (17.65%)
Nit (n = 20) 5 (25.00%) 7 (35.00%) 1 (5.00%)
Tudi <50 (n = 20) 8 (40.00%) 7 (35.00%) 3 (15.00%)
Tudi > 50 (n=17) 4 (23.53%) 6 (35.30%) 1 (5.88%)
Téng miu (n = 37) 12 (32.42%) 13 (35.10%) 4 (10.81%)

Chu thich: Ty 18 (%) dwoc x4c dinh trén tong sé mau cua timg phan hang; n: sé mau
Nguon: Két qua xur 1y tir dir liéu diéu tra



58 Truong Kim Phugng va cong su. HCMCOUJS-Ky thuat va Cong nghé, 17(1), 52-63

Bang 4

Mitic @6 xuét hién dot bién trén bo mau tang cholesterol

Chi s6 s6 gene dot bién Chi s6 MI S6 miu (ty 18)
0 0 16 (43.2%)
1 0.5 17 (45.95%)
2 1 4 (10.80%)
S o1 21  (56.76%)
It nhat 1 gene bat ky >0.5 0 = 00144

Ngudn: Két qua xir Iy tir dit lidu diéu tra

Téng thé vé muc d6 dot bién trén exon 26 gene APOB va exon 4 gene LDLR & nguoi bénh
tang cholesterol mau ¢ Viét Nam dugc bicu thi bang ty 1¢ chi s6 MI (Mutation index), so li¢u &
Bang 4. Ty 1€ chi s0 MI = 1 tuong ung vdi dot bién xay ra dong thoi ¢ exon 26 gene APOB va
exon 4 gene LDLR véi ty 1& 10.81% (04/37 mau), ty 1& chi s6 MI > 0.5 twong tng v6i dot bién trén

it nhat mot trinh tu gene muc tiéu véi ty 18 57.76% (24/27 mau).

Bang 5
Tinh chat dot bién gene APOB va LDLR trong bd mau ting cholesterol mau
Gene APOB Gene LDLR
Mau Bién ddi nucleotide arl:iiilé (:2: d Bién d6i nucleotide arﬁli:(l) (:; d
€.10550C>G p.A3517G
L €.10556C>A p.T3519N insC376 (c.ins20903C)
€.10575C>A p.S3525R
€.10583C>G p.S3528C
€.10610delA
5 €.10722C>A p.L3532M Wit
€.10840delT
Wit insC376 (c.ins20903C)
€.10550C>G p.A3517G Wit
€.10575C>A p.S3525R c.2084C>A p.P106T
€.20911A>G p.D129G**
9 €.10435C>T p.H3479Y
€.21205C>G p.D227E**
10 €.10481C>A p.S3494Y insC376 (c.ins20903C)
€.10495G>A p.D3499N**
€.10550C>G p.A3517G
11 €.10556C>A p.T3519N wi wi
€.10560C>A p.Y3520*
€.10575C>A p.S3525R
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Gene APOB Gene LDLR
Ma o SR 27 . ién ddi
a Bién doi nucleotide Bl_en do! Bién doi nucleotide Bl_en do¥
amino acid amino acid
¢.10550C>G p.A3517G
15 Wit c.21034G>T p.D170Y
¢.10550C>G p.A3517G
¢.10556C>A p.T3519N
16 Wt
¢.10560C>A p.Y3520*
c.10575C>A p.S3525R
17 Wit insC376 (c.ins20903C)
18 Wt C.20911A>G p.D129G**
22 Wt €.21038C>T p.P171L
¢.10495G>A p.D3499N**
24 Wit
¢.10550C>G p.A3517G
insC376 (c.ins20903C)
25 Wt
€.21205C>G p.D227E**
¢.10724G>C p.G3575A
26 Wit
c.10684C>T p.L3562F
€.20995A>C p.S157R
c.21001A>T p.T159S
29 Wt Wit
c.21046G>T p.E174X
insC376 (c.ins20903C)
¢.10610delA
c.10652C>A p.A3351D
c.10722C>A p.L3532M
31 Wit
¢.10780C>A p.A3551D
c.10812C>T p.L3562F
¢.10840delT
35 Wt insC376 (c.ins20903C)
¢.10550C>G p.A3517G
¢.10556C>A p.T3519N
36 Wit
¢.10560C>A p.Y3520*
c.10575C>A p.S3525R
C.21193A>T p.K223X
37 Wt . .
insC376 (c.ins20903C)

Chu thich: *: dot bién vo nghia,; **: dot bién di cong bd
Nguon: Két qua xtr 1y tir dir liéu dicu tra
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Tham khao hé théng LOVD (n.d.), Clinvar (n.d.), Hobbs, Brown, va Goldstein (1992),
Leren va cong su (2004), Lombardi va cong su (2000), Leitersdorf, Van der Westhuyzen, Coetzee,
va Hobbs (1989), Callis va cong su (1998), Alves va cong su (2018), nghién clru xac dinh mot $6
dang dot bién da duoc cong b co lién quan dén bénh FH hodc ¢ dang méi (novel mutation) da
xuét hién trén exon 26 gene APOB va exon 4 gene LDLR trén b gene ngudi ctia ngudi bénh ting
cholesterol & Viét Nam. Pién hinh trén exon 26 gene APOB, mot dang dot bién d3 duoc cong bd
13 ¢.10495G>A (p.D3499N) xuat hién & mau 11 va 24 (5.40%, 02/37 mau). Hé thong LOVD ghi
nhan ¢.10495G>A (p.D3499N) 1a dang bién thé & trang thai 1a VUS - trang thai chwa c6 dir lidu
khing dinh c¢6 hay khéng c6 lién quan dén bénh FH, ting cholesterol mau (Bang 5). Mit khac, tit
ca bién thé khac trén exon 26 gene APOB xuét hién trong bd mau cholesterol ting mau & ngudi
Viét Nam 1a cac dang dot bién sai nghia, chua duoc cong b trén LOVD (n.d.), Clinvar (n.d.) va
cac cong bd khoa hoc trén thé gidi. Cac dot bién méi trén exon 26 gene APOB xuét hién trén nhiéu
mau, nhu 13 ¢.10550C>G (p.A3517G) & mau 01, 07, 11, 16, 24, 36 (06/37 mau, 16.21%),
¢.10556C>A (p.T3519N) & mau 01, 11, 16 va 36 (04/37 mau, 10.81%), ¢.10575C>A (p.S3525R)
& mau 01, 08, 11, 16 va 36 (05/37 mau, 13.51%), c.10560C>A (p.Y3520*) & mau 11, 16 va 36
(03/37 mau, 8.10%). Mot sé dot bién chua cong bd xuat hién véi ty 16 5.40% (02/37 mau) gom cd
c.10610delA, ¢.10722C>A (p.L3532M), ¢.10840delT; xuat hién véi ty 1& 2.70% (01/37 mau) la
€.10435C>T (p.H3479Y), ¢.10481C>A (p.S3494Y), ¢.10583C>G (p.S3528C), €.10652C>A
(p.A3351D), €.10684C>T (p.L3562F), ¢.10780C>A (p.A3551D), ¢.10812C>T (p.L3562F). Dang
chu y 1a mgt dang bién thé méi ¢.10560C> (p.Y3520%) xuat hién trén exon 26 gene APOB cua bg
gene ngudi bénh ting cholesterol mau voi ty 1€ 1a 8.10%, day 1a dang dot bién vo nghia gay anh
hudng dén sy biéu hién protein APOB.

Phan tich trén exon 4 gene LDLR, nghién ciru ghi nhan hai dang dot bién sai nghia da dugc
cong bd trén LOVD, Clinvar va 1a yéu t c¢6 lién quan dén tinh chat ting cholesterol mau (FH), 1a
¢.21205C>G (p.D227E) véi ty 1& 5.40% (02/37 mau) trén mau sé 08 va 09; c.20911A>G
(p.D129G) 1a dang d6t bién da dugc cong bd ¢ bénh nhan FH ¢ Trung Qudc (Chen & ctg., 2007)
véi ty 18 2.7% (01/37 mAu) trén mau 09. Hon nira, cac dang bién thé khac déu 13 dang sai nghia,
chua duge cong bd ¢ cac hé thong dit liéu vé dac diém phan tir gene LDLR trén bénh FH, trong d6
insC376 (c.ins20903C) 1a dang dot bién thém nucleotide - anh hudng sy biéu hién protein LDLR
voi ty 1€ 21.26%, trén cac mau 01, 06, 10, 17, 25, 29, 35 va 37. Bén canh d6, dot bién chua cong
bd xuat hién trén exon 4 gene LDLR véi ty 18 5.40% (02/37 mau) 1a ¢.21038C>T (p.P171L); véi
ty 1& 2.70% (01/37 mau) 1a ¢.21034G>T (p.D170Y), c.20995A>C (p.S157R), c.21001A>T
(p.T159S), ¢.21046G>T (p.E174X), c.21193A>T (p.K223X).

Dang bién thé trén exon 26 gene APOB la ¢.10550C>G (p.A3517G), ¢.10556C>A
(p.T3519N), ¢.10575C>A (p.S3525R) va ¢.10560C> (p.Y3520%) ¢ ty 1& xuét hién lan luot 1a
16.21%, 10.81%, 13.51% va 8.10%, trén exon 4 gene LDLR 1a insC376 (c.ins20903C) vai ty 1&
xudt hién 14 21.26% c6 thé 1a cac dang dot bién ndi troi, dic trung trén ngu’oi bénh ting cholesterol
mau ¢ Vigt Nam Vi Vay, nghién ctru can phat trién chuyén sau dé cung ¢ thém dir liéu vé tinh
chat dot bién ndi troi xuat hién trén gene APOB va LDLR véi sy mo rong Vung trinh ty muc tiéu
(exon va intron) ctia cac gene (g vién & ngudi Viét Nam, trén co sé d6 thiét 1ap cac cong cu chan
doan, huéng diéu tri pht hop cho nguoi méc bénh ting cholesterol trong méau - do mang nhiing
d6t bién ndi troi trén gene APOB va LDLR.

5. Két luan - Kién nghi

Nghién ciru ghi nhén tinh chat dot bién trén exon 26 gene APOB va exon 4 gene LDLR
trong 37 mau bénh pham mau cé chi so ting cholesterol mau, 1an luot véi ty 1& 32.42%, 35.10%
1an luot trén ting gene va 10.81% ddng thoi trén gene APOB va LDLR. Nghién ctru xac dinh duoc
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mot s6 dang dot bién ndi dic trung cia tinh chit dot bién trén gene APOB va LDLR & ngu:oi bénh
tang cholesterol mau ¢ Viét Nam, gop phan vao dir liéu phén tir cia cac gene ing vién dé phat
trién cong cu phan tir phtt hop trong sang loc, chan doan, tién doan va tri liéu réi loan m& mau,
tang cholesterol trong mau ¢ dang FH.

LOI CAM ON

Nghién ctru dugc thyuc hién voi ngudn kinh phi cta dé tai nghién ctru khoa hoc cong nghé
cap Bo nam 2018, mi s6 B2018 - MBS - 08. Nghién ctru dugc su hd tro ctia ngudn kinh phi d6i
mg cua Truong Pai hoc M& Thanh phé H6 Chi Minh. Nhom téc gia chan thanh cam on Nha
truong, Cong ty TNHH Y Té Hoa Hao, Phong kham da khoa Medic, giang vién va sinh vién da
hd tro, tao diéu kién cho nhom tac gid thyc hién nghién ctru.
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