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Abstract: The Trp64Arg (rs4994) polymorphism in codon 64 of ADRB3 (beta3-adrenergic
receptor) gene is involved in the regulation of energy metabolism. This study optimizes the
genotyping method of ADRB3 rs4994 polymorphism and determines the allele and genotype
frequencies of this polymorphism in 3-5 years old children in Hanoi. A cross-sectional study was
conducted on 100 three-to-five-year-old Hanoi children, using DNA extraction method from cheek
mucosa cells. The genotyping of this polymorphism was performed by polymerase chain reaction
and restriction fragment length polymorphism (PCR-RFLP) method. The study optimized the
method of genotyping of ADRB3 rs4994 polymorphism with Mval enzyme. In 3-5 years old children
in Hanoi, T/T genotype accounted for the highest proportion (78%), C/C genotype accounted for the
lowest proportion (3%). T and C allele frequencies were 0.785 and 0.125, respectively. The
genotypes observed were in agreement with those expected under Hardy-Weinberg equilibrium. It
is necessary to apply the genotyping method and genetic distribution for genotyping the ADRB3
rs4994 polymorphism in large-scale studies in Vietnam.
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Tém tit: Pa hinh Trp64Arg (rs4994) & codon 64 trén gen ADRB3 (beta3-adrenergic receptor) cd
lién quan dén sy diéu hoa chuyén héa ning lugng. Muc dich ctia nghién ciru nay 1a téi uu hoa phuong
phap xac dinh kiéu gen cua da hinh ADRB3 rs4994 va xac dinh ti I¢ alen va ti 1¢ kiéu gen cua da
hinh ndy & tré em. Mot nghién ctru cit ngang dugc tién hanh trén 100 tré 3-5 tudi tai Ha Noi, sir
dung phuong phap tach chiét ADN tu té bao niém mac ma. Kiéu gen dugc xdc dinh bang phuong
phép da hinh chiéu dai doan cit gi6i han (RFLP). Nghién ctru da t6i wu hoa phuong phap phan tich
kiéu gen ctia da hinh ADRB3 rs4994 véi enzyme Mval. O quan thé nghién ciru, kiéu gen T/T chiém
ti 16 cao nhét (78%), kiéu gen C/C chlem ti 16 thap nhét (3%). Tan s6 alen T va C lan luot 13 0,785
va 0,125. Sy phan bd kiéu geno quan thé nghién ctru tuén theo quy ludt can bang Hardy - Welnberg
Phuong phap phén tich kiéu gen va tan sb gen cua nghién ciru nay c6 thé ap dung dé phan tich méi
lién quan véi cac bénh trén quy moé 1on ¢ nguoi Viét Nam.

Tir khéa: ADRB3, rs4994, phan tich kiéu gen, RFLP.

1. Mé dau

Hé thong adrenergic dong mot vai trd quan
trong trong viéc diéu chinh can bang nang lugng
thong qua viéc kich thich sinh nhiét va huy dong
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lipid trong m6é md. Céc da hinh trong cac gen thu
thé adrenergic (adrenergic receptor, ADR) di
dugc nghién ctru rong rdi dé xac dinh mbi lién
két vi cac kiéu hinh lién quan dén béo phi va rdi
loan chuyén hoa [1]. Trong sb cac gen thu thé
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adrenergic, gen ADRB3 (B-3 adrenergic
receptor), gom hai exon Va mot intron, ma hoa
cho thu the adrenergic -3 nam ovitri 11.23 trén
cénh ngin cua nhiém sic thé sé 8 & nguoi, duoc
nghién ctru nhiéu trong vai thip ky tro lai dy.
Gen ADRB3 biéu hién chi yéu & moé md, tham
gia vao diéu hoa qua trinh phan giai lipid, sinh
nhiét, van chuyén axit béo tu do va duogc coi la
mot trong nhitng yéu to chia khoa ctia hé thong
can bang nang lugng & nguoi [2, 3].

Da hinh rs4994 thuoc gen ADRB3 dan dén
su thay thé tryptophan bang arginine & codon 64
(Trp64Arg). Su thay thé nay lam anh huong dén
lién két giira thu thé voi noradrenalin va protein
G trong céc té bao md [4]. Do d6, da hinh nay s&
lam giam phan giai lipid trong mé mé tréng [5],
tir d6 c6 thé 1am ting nguy co mic cic bénh
chuyén hoa nhu: dai thao dudng [6], béo phi [7],
hoi chimg chuyén hoa [8].

Hién c6 nhiéu nghién ciru vé mbi lién quan
ctia da hinh rs4994 dén nguy co mic cic bénh
chuyén hoa ¢ nhiéu quan thé nguoi khac nhau
nhu An D6 [9], Phap [10], Nhat Ban [11],
Indonesia [12] va Phan Lan [13]. Tuy nhién, két
qua vé mdi lien quan nay ¢ nhiing nghién clu
nay khong gidng nhau, ¢ thé do su khac biét vé
quan thé nghién ctru (gidi tinh, tudi, chung toc)
va cac yéu t6 moi trudong hoic 16i séng (e
nang lugng an vao va muc do hoat dong thé
chat). Dong thoi, ty 18 alen C va T 1a khac nhau
& nhirg quan thé khac nhau [9, 14-16].

Do d6, viéc xac dinh kiéu gen cua da hinh
nay trén quin thé ngudi Viét Nam s& ¢ y nghia
rat 16n dbi vé6i strc khoe cong dong vi sy thay ddi
16i song va khéu phén an tai Viét Nam trong
nhitng ndm gan day dan dén ti 18 ngudi mic béo
phi va céc r6i loan chuyén hoa tang nhanh. Viéc
xac dinh kiéu gen, phan tich mbi quan hé giira da
hinh Trp64Arg va céc rbi loan ké trén s& gitip
cung cap nhu:ng du 11eu quan trong cho phép cac
chuyén gia y té dé xuat mirc ning luong thich
hop cho nhing nguoi c¢6 kiéu gen cu thé. Tuy
nhién, cho t&i nay chua c6 nghién ciru nao vé xac
dinh kiéu gen cia da hinh Trp64Arg tai cac
phong thi nghiém tai Viét Nam. Do vay, nghién

ctru nay dugc tién hanh nhim ap dung phuong
phap PCR-RFLP dé xac dinh kiéu gen ADRB3
154994 trong diéu kién phong thi nghiém & Viét
Nam va xac dinh ti 18 kiéu gen va ti I¢ alen cua
SNP nay ¢ tré em lira tudi mam non tai Ha Noi.

2. Phwong phap nghién ciru
2.1. DBéi twong nghién ciru

Dbi twong nghién ctiru gom 100 tré (36-60
thang tudi, 50 nam, 50 nir) dugc lya chon ngiu
nhién tir nhiing tré c6 tinh trang dinh dudng binh
thuong thudce dé tai B2018-SPH50 - 1a dé tai thuc
hién nghién ctru cit ngang xac dinh tinh trang
dinh dudng cua tré mam non trén 38 truong mam
non tai Ha Noi.

Tiéu chan phan loai tinh trang dinh dudng tré
1a tiéu chan WHO 2006, nhiing tré binh thuong
1a nhiing tré c6 Z-score BMI theo tudi va gidi
nam trong khoang tir -2 dén 2.

Tiéu chan loai trir d6i twong nghién ctru 1a
nhitng tré mic cac bénh cép tinh hoac cac bénh
man tinh nhu lao, HIV/AIDS.

Céc ddi tuong chi dugc 1dy mau té bao niém
mac ma khi co su déng y cua cha me hoac nguoi
giam ho. D& tai da duoc Hoi dong Y duc cua
Vién dinh dudng thong qua voi quyét dinh sb
343/VDD-QLKH ngay 27/7/2018.

2.2. Phuong phap tach ADN

ADN duoc tach tir mau té bao niém mac ma
bing bd kit GeneJET Genomic DNA
Purification (Thermo, USA) theo huéng dan ciia
nha san xuat.

2.3. Phirong phdp phan tich kiéu gen

Phan tich kiéu gen SNP rs4994 bang phuong
phap RFLP-PCR véi cac budc sau:

- Phan ung PCR: st dung doan moi
oligonucleotide do nhém nghién ciru tu thiét ké
voi trinh ty moi xudi va moi ngugc lan luot la:
Moi xudi: 5'-cgcccaataccgecaacac-3' va moi
nguoc. 5'-ccaccaggagtcccatcacc-3'.
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Thanh phan ca phan tmg PCR gdm 3,5 pL
nuéce tinh sach; 7,5 pL master mix Dream Taq
Green (thanh phan chtra: 0,4 mM Dream Tagq
DNA polymerase; 0,4 mM 2X Dream Taqg Green
buffer; 0,4 mM dATP; 0,4 mM dCTP; 0,4 mM
dGTP; 0,4 MM dTTP va 4 mM MgClI2); 10 pmol
mdi mbi loai; 2 uL ADN mau trong tng thé tich
la 15 pL.

H&n hop phan tng duoc bién tinh & nhiét do
94°C trong 3 phut; tiép theo 35 chu ky & 94°C
trong 30 gidy; giai doan bat mdi trong 30 gidy
duoc thuc hién & 3 nhiét @0 khac nhau: 56°C,
60°C, 65°C; giai doan kéo dai & 72°C trong 30
gidy, giai doan u ¢ nhiét do 72°C trong 8 phdt.
Niam pL san phim PCR 210 bp duoc dién di trén
gel agarose 2,0% & 100 V trong 50 phtt, nhuém
v6i Redsafe dé kiém tra san pham.

- Cdt v6i enzyme giGi han: Enzyme gi6i han
Mval (BstNI) duoc sir dung dé phan biét cac kiéu
gen dugc xac dinh bang phan mém online tai
http://www.restrictionmapper.org. Nam uL san
pham PCR duoc sir dung dé 0 voi enzyme Mval
fast digest (Thermo Corporation, USA) & 2 ndng
d6 khac nhau: 0,3 uL va 0,5 uL enzyme ¢ 37°C
trong 15 phtt. Mdi phan mg cit enzyme chira
9,0 uL nudc tinh sach; 1,0 uL. 10X Buffer; 0,05
uL (hodc 0,04 puL) Mval va 5,0 uL san phém
PCR. San pham PCR sau i enzyme duoc dién di
trén gel agarose 2,0% & 100 V trong 35 phut,
nhuom v6i  RedSafe, marker ®X174
DNA/BsuRI (Haelll) va duoc chup hinh dé kiém
tra san pham.

- Nhén dinh két qua: Enzyme Mval nhéan biét
va cat tai vi tri saw: 5'..CC|WGG...3",
3..GGW1CC...5'

Sau khi U véi enzyme gioi han, dua vao kich
thudc cac doan ADN dé xac dinh kiéu gen cua
da hinh ADRB3 1s4994. Kiéu gen C/C chira doan
ADN c6 kich thudc 158 bp, 31 bp, 15 bp, 6 bp,
kiéu gen T/T chira cic doan ADN c6 kich thudc
97 bp, 61 bp, 31 bp, 15 bp, 6 bp, kiéu gen T/C
chtra cac doan ADN c6 kich thudce 158 bp, 97 bp,
61 bp, 31bp, 15bp, 6bp. Bang san pham 31bp,
15bp, 6bp khong xuét hién do kich thudc nho da
chay ra khoi ban thach trong qué trinh dién di.

3. Két qua va thao ludn

3.1. T6i wu quy trinh phdn tich kiéu gen ADRB3
rs4994

3.1.1. Lua chon nhiét o bat moi

Két qua dién di san pham PCR 210 bp cuia 4
mAau nghién ctru & 3 nhiét d6 bat mdi khac nhau
duoc thé hién & Hinh 1.

Két qua tir hinh anh dién di PCR cho thay c6
su khac nhau ¢ nhitng nhiét d6 bit mdi khac
nhau. O nhiét d¢ bat mdi 56°C, ¢6 sy xuét hién
ctia nhiéu san phdm phu, gy anh huéng dén viéc
nhan dinh két qua. O nhiét d6 bat moi 60°C, cac
bang dién di san phém PCR 1én dam, ro nét va
¢6 it san pham phy nhat. Nhiét do bat moi 64°C,
cac bang dién di san pham PCR 1én rd nét va
khong c¢6 pham phu. Do vdy, nhiét do bat mdi
64°C dugc chon dé sir dung dé xay dung quy
trinh phén tich gen.

Hinh 1. Hinh anh di¢n di san pham PCR & cic mic
nhiét d6 bat moi khac nhau.

Giéng 1-4: nhiét d6 bat mdi 1a 56°C; giéng 6-9: nhiét
d6 bat mdi 1a 60°C; giéng 11-14: nhiét do bat moi la
64°C; giéng 5: mau ching 4m (nudc); giéng 10:
marker ®X174 DNA/BsuRI (Haelll)

3.1.2. Lira chon enzyme va nong dg enzyme

Két qua dién di san pham PCR sau khi cét
bang enzyme gi6i han Mval ¢ hai ndng do khac
nhau ctia mot sé mau nghién ctru duoc thé hién
¢ Hinh 2.

Do cac san pham cit enzyme c6 kich thudc
nhd nén voi thoi gian chay dién di 60 phat nén
cic bang san pham mo, tuy nhién cac bing
phan tach rd rang va dé dang phan biét dugc
cac kiéu gen.
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0,5 pL. enzyme

0,3 pnL enzyme
= M

Hinh 2. Hinh anh dién di sau khi ct voi enzyme gidi
han Mval & ndng d6 0,3 pL va 0,5 pL ctia mot s6
mau nghién curu.

Giéng 1-3: cac mau ADN dugc 0 v6i 0,3 pL
enzyme Mval; giéng 5-7: cac mau ADN dugc 0
v6i 0,5 uL enzyme Mval; giéng 4, 8: mau ching
am (nudc); giéng 9: marker ®X 174 DNA/BsuRI

(HaellI); giéng 10: mau ching dwong (ADN

khong 1 véi enzyme Mval.

Hinh anh dién di san phdm U enzyme cho
thy, & ca hai ndng d6 enzyme 0,3 pL va 0,5 pL,
déu khong con san pham PCR du & vi tri 210 bp
nén déu c6 thé nhan dinh dugc chinh xac kiéu
gen. Do do, ndng d6 enzyme 0,3 pL duoc chon
dé xay dung quy trinh 1 phan tich gen va nham tiét
kiém chi phi so voi ndng do khuyen cao cua nha
san xuét. Bén canh do, khi tién hanh phan tich,
dwra vao hinh anh dién di két qua PCR, ndng do
enzyme s& dugc diéu chinh phu thudc vao do
dam cua bang san pham Bén canh d6, dé quan
sat cac san pham cét enzyme ro net hon, thoi gian
dién di s€ dugc giam xuong 35 phit.

Pa hinh ADRB3 rs4994 da dugc nghién clru
rong rdi & nhiéu nudc trén thé gidi. Cac phuong
phap dugc str dung dé xac dinh kiéu gen ciia da
hinh nay phan 16n 1d PCR-RFLP nhu nghién ctru
6 Indonesia, Nhat Ban, An Do... [9, 11, 12]. Bén
canh d6, mot vai nghién ctru st dung phuong
phép Real-time PCR [17]. Tuy nhién, hi¢n nay
rat nhiéu phong thi nghiém tai Viét Nam chua
duogc trang bi may Real-time PCR. Nén phuong
phédp PCR-RFLP la phuong phap phu hgp véi
hau hét cac phong thi nghiém sinh hoc phan tir
trén ca nudc voi chi phi phai chang.

3.1.3. Két qua xdc dinh kiéu gen

Sau khi lya chon dugc nhiét do bdt moi va
nong d¢ enzyme thich hop, chiing toi tién hanh

x4c dinh kiéu gen ciia 100 mau ADN. Do di
nhan dinh duoc chinh x4c san pham PCR va cac
san phérn cit enzyme, nén thoi gian dién di dugc
giam xuéng con 35 phut. Két qua dién di san
pham PCR va sau khi cit bang enyme gi01 han
Mval ctia mot s6 mau nghién ctru dugc thé hién
trong Hinh 3.

Theo két qua dién di, ti 1& x4c dinh kiéu gen
cuia cac mau nghién ciru 1a 100%. Cén ctr vao cac
bang san pham sau khi 0 véi enzyme gidi han dé
xac dinh kiéu gen. Cac mau 2, 4-6 mang kiéu gen
T/T do c6 biang 97 bp va 61 bp. Cac mau 1, 3
mang kiéu gen T/C do ¢ cac bang 158 bp, 97 bp
va 61 bp. Mau 7 mang kiéu gen C/C do chi ¢o
bang 158 bp.

M 12 3 45 6 7891011 -
SINE10

<210 bp

T/IC T/T T/C T/T TIT T/TCIC
M+ - 1 23 4 5 6 7

Hinh 3. Hinh anh dién di san phdm PCR (A) va sau
khi cat véi enzyme gioi han (B)

A: Két qua dién di san phdm PCR 210 bp ciia mau
nghién ctru, giéng 1: marker ®X 174 DNA/BsuRI
(HaellI), Igiéng 2-10: cac mau nghién ciru, giéng
11: miu chimg am (nudc); B:Két qua dién di san
pham PCR sau khi 0 v6i enzyme Mval, giéng 1:

marker ®X174 DNA/BsuRI (Haelll); giéng 2:
mau chimg duong (ADN khong u véi enzyme

Mval); giéng 11: mau chirmg am (nudc); giéng 4-

10: cac mau nghién ctru.
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3.2. Ba hinh ADRB3 rs4994 ¢ tré em 3-5 tudi tai
Ha Néi

Su phén b ti 18 alen va kiéu gen cua da hinh
ADRB3 154994 & tré em 3-5 tudi ¢ tinh trang
dinh dudng binh thuong tai mot s6 truong mam
non Ha Noi thé hién qua Bang 1.

Trong toan mau, kiéu gen T/T chiém ti 1é cao
nhit (78%), kiéu gen C/C chiém ti 18 thip nhat
(3%). Ti 1¢ alen T va C lan luot 1 78,5% va
12,5%. Su phan bb kiéu gen trong mau nghién
chu tudn theo quy ludt cin bang Hardy -
Weinberg (P = 0,189).

Chung t6i tién hanh so sanh tan s alen ctia
SNP nay véi cac quan thé khac trén thé gidi theo
co sO dir liéu Hapmap
(http://hapmap.ncbi.nlm.nih.gov). Két qua so
sanh duge thé hién trong Hinh 4.

Bang 1. Phan b alen va kiéu gen cua da hinh
ADRB3 rs4994 ¢ tré em 3-5 tuoi tai Ha Noi

Can bang
n % Hardy-
Weinberg (P)
Kiéu T 78 78%
gen
T/IC 19 19%
ciIcC 3 3% 0,189

Alen T 175 78,5%
C 25 12,5%

Gi4 tri P thu duoc tir kiém dinh 2 test

Két qua tan s6 alen cua cac quin thé khac
trén thé gidi déu cho thiy tan sb alen C chiém ti
16 thap, dao dong tir 6,2% dén 19,4%. Cac quan
thé nguoi séng & bang Utah M c6 ngudn gc tir
Bic va Tay chau Au (CEU), ngudi Yoruban &
Inbada, Nigeria (YRI) va nguoi Chau Phi ¢ khu
vuc Tay Nam Hoa Ky (ASW) ¢6 tan sb alen C
thap hon so v&i nhitng quan thé khac. Quan thé
ngudi Nhat & Tokyo, Nhat Ban (JPT) c6 tan sb
alen C cao nhat (19,4%). Tan s6 alen C trong
nghién ctru cta ching 61 (12,5%) twong duong
v6i quan thé nguoi Han & Bac Kinh, Trung Qudc
(CHB); nguoi Trung Qudc & Metropolitan
Denver, bang Colorado, Hoa Ky (CHD) va
nguoi Gurarat An Pg séng & bang Texas, Hoa

Ky (GIH) (Hinh 4). Viéc khong dong nhat vé ti
1¢ alen & cac quan thé khac nhau la do anh huéng
clia dac diém di truyén chung toc. Theo Marth
(2004), qua trinh lich sir va dic diém hinh thanh
cua mdt dan tc co6 anh hudng 16n dén dic diém
sinh hoc, nhan tric va nén tang di truyén cua dan
toc do [18].

100° — — — — — — — —
80%

60% B0.4
i 6.9 g g
bl bad  b1g  Fod 7.9 B o

0% uC

20%
19. - 3 "
mElamBEEEE

CEU JPT YRI ASW CHB CHD GIH HVN

Hinh 4. Ti 1€ alen fia hiph ADRB?: 1s4994 cua mot sb
quan the trén thé gioi.
(Nguon: International Hapmap Project [19])

Cha thich: CEU: Utah residents with
Northern and Western European _ancestry
(Ngu’m song & bang Utah M§ ¢6 ngudn gdc tir
Bic va Tay chau Au); JPT: Japanese in Tokyo,
Japan (Nguodi Nhat ¢ Tokyo, Nhat ban); YRI:
Yoruban in Inbadan, Nigeria (Nguoi Yoruban &
Inbada, Nigeria); ASW: African Ancestry in
South-West USA (Nguoi Chau Phi & khu vuc
Tay Nam Hoa Ky); CHB: Han Chinese in
Beijing, China (Ngudi Han & Bic Kinh, Trung
Quéc); CHD: Chinese in Metropolitan Denver,
Colorado, USA (Ngudi Trung Qubc &
Metropolitan Denver, bang Colorado, Hoa Ky);
GIH: Gujarati Indians in Texas, USA (Nguoi
Gurarat An P9 sdng ¢ bang Texas Hoa Ky);
HVN: Kinh in Hanoi, Vietnam (Ngudi Kinh &
Ha Néi, Viét Nam thudc nghién ctru nay)

Ap dung phuong phap phén tich kiéu gen
PCR-RFLP, nhom nghién ctru chiing t6i da thanh
cong trong viéc xac dinh kiéu gen cta nhiéu da
hinh don nucleotide & nguoi Viét Nam nhu
rs6265 gen BDNF [20], rs 17782313 gen MC4R
[21-22]. DPay la nghién ctru dau tién xac dinh
phan b tan s alen va tan sb kiéu gen cua da
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hinh rs4994 trén gen ADRB3 ¢ tré em mam non
Viét Nam. Tuy nhién, nghién ctru nay méi tap
trung nghién ctru & mot nhom nho tré em nguoi
Kinh c6 tinh trang dinh dudng binh thuong tai
Ha Noi va chua phan tich dugc cac yéu td anh
huong dén sy phan bd tan s6 kiéu gen va tan s6
alen & quéan thé nay ciing nhu mdi lién quan cua
da hinh nay dén cac bénh chuyén hoa ¢ ngudi
Viét Nam. Do vy, can md rong nghién ciru phan
bd cac kiéu gen cia da hinh ABRB3 rs4994 &
nhiéu nhém tudi, gidi ctia nhidu dan toc tai cac
vung dia ly khac nhau cua Viét Nam.

4. Két luan

Nghién ctru ctia ching toi da t6i uu hoa duge
quy trinh xéc dinh kiéu gen ADRB3 rs4994 bang
phuong phap PCR-RFLP trén rnau ADN tach tur
té bao niém mac ma cua tre 3-5 tudi Ha Noi. Cu
thé, quy trinh gom 3 budc sau: (1) gen ADRB3
trong hé gen dugc khuéch dai trong phan ung
PCR bang cip mdi xac dinh véi nhiét 6 bat mdi
la 64°C; (2) san pham PCR dugc cit bang
enzyme gi6i han Fast digest Mval ¢ nong d6 0,3
uL; (3) dién di san pham sau khi @ enzyme trén
gel agarose 2,5% trong 35 phiut 6 100 V.

O tré em 3-5 tudi tai Ha Noi, kiéu gen T/T
chiém ti 18 cao nhit (78%), kiéu gen C/C chiém
ti 1& thap nhét (3%). Tan s6 alen T va C lan luot
1278,5% va 12,5%.

Phuong phap xac dinh kiéu gen & nghién ctru
nay da dugc thiét ké va tdi wu, dam bao dugc tinh
chinh xéc, c6 chi phi phut hop, ¢6 thé ap dung &
nhiéu phong thi nghiém sinh hoc phan tir tai Viét
Nam dé xac dinh kiéu gen ADRB3 rs4994 &
ngudi Viét Nam véi c¢& mau lén.

Loi cam on

Nghién ctru ¢ su hd trg kinh phi cua dé tai
cip BO6 Gido duc va Pao tao mi sb B2018-
SPH50 va su giup d6 hop tac cua Phong thi
nghiém Trung Tam, Pai hoc Y Ha Noi.
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