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Budc dau nghién ctu da hinh nucleotide don
MC4R-1s17782313 ¢ tré 5-6 tudi Ha Noi
bang phuong phiap PCR-RFLP

L& Thi Tuyét', Tran Quang Binh**

1Tru’(‘mg Bai hoc Su pham Ha Ngi, 136 Xudan Thuy, Ha Ngi, Viét Nam
2Vién Vé sinh Dich té Trung wong, 1 Yéc Xanh, Ha N¢i, Viét Nam

Nhén ngay 22 thang 5 ndm 2015
Chinh stra ngay 29 thang 5 nim 2015; Chip nhan dang ngay 28 thang 8 nim 2015

Tém tit: Gen MC4R (melanocortin 4 receptor) ¢ vai trd quan trong trong diéu hoa an udng va
trao doi chat & nguoi. Pa hinh nucleotide don (SNP) rs17782313 nam phia sau gen MC4R 188 kp
c¢6 anh huong dén su biéu hién cta gen nay. Céc nghién ctru di truyén cho thay alen C cia SNP
rs17782313 lién quan dén nhidu bénh tit & ngudi nhu béo phi, ddi thdo dudng. Muc tiéu cia
nghién ciru 12 img dung phuong phdp PCR-RFLP dé xac dinh kiéu gen SNP rs17782313 ¢ 138 tré
5-6 tudi tai Ha Noi (69 tré c6 tinh trang dinh dudng binh thuong va 69 tré béo phi). Két qua thu
duoc 1a da thiét ké dwoc quy trinh PCR-RFLP dé xdc dinh kiéu gen cua SNP rs17781313 véi cap
mdi st dung cho phan tmg PCR gom: mdi xudi 5’-ctagtcttctctccacatge-3° va moi nguge 5’-
cttttcttgtcatttcecte-3’; enzyme cit gidi han Aval dugc lya chon dé phan biét alen C hay T. Ty 1¢
kiéu gen & nhém tré binh thuong 1a: CC (4,3%), CT (13,1%), TT (82,6%) (Puwg=0,023), & nhém
tré béo phi 1a: CC (1,4%), CT (13,1%), TT (85,5%) (Puwe=0,416).

Tiwr khéa: MC4R rs17782313, PCR-RFLP, tré em, xac dinh kiéu gen.

1. Mé dau

Thu thé melanocortin 4 (melanocortin 4
receptor, MC4R) 1a thu thé cua hormone a-
MSH (a-melanocyte stimulating hormone) trén
mang té bao, duoc ma héa boi gen MC4R [1].
Céc nghién ciru trén chudt cho thay MC4R c6
vai trd quan trong trong diéu hda an udng, trao
ddi chét va hanh vi sinh dyc [2, 3]. Nam 1998,
lan dau tién dot bién cua gen MC4R dugc bao
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céo co lién quan dén béo phi di truyén & nguoi
[4]. Thiéu hut protein MC4R do su mat mot
hodc ca hai alen MC4R 1 hinh thic phd bién
nhét trong cic dot bién giy bénh béo phi, anh
huéng dén 4% dan s béo phi ning & Phép va
Xap xi 6% & Anh. Tré em mang dot bién MC4R
biéu hién béo phi sém va nghiém trong, xuat
hién hanh vi tim thirc 4n tir 6 thang tudi, ting
khéi lwong md, ting insulin; so véi tré ciing
tudi, nhiing tré nay cé tAm véc cao hon, toc do
phat trién manh hon, va tudi xuwong gia hon
(vuot qud thoi gian tir 1-5 ndm) so vdi tré binh
thuong [5].
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Pa hinh nucleotide don (single nucleotide
pholymophism, SNP) rs17782313 nam & vi tri
phia sau gen MC4R 188 kb, c6 vai tro trong
diéu hoa biéu hién gen MC4R [1]. Céc nghién
ctu GWAS (genome wide association study)
cho thdy SNP rs17782313 gém hai alen C va T
- 1a nhitng bién thé phd bién va lién quan manh
dén BMI, bénh béo phi, dii thio dudng, rdi
loan lipid mdu & cd nguoi 16n, tré em. Nhitng
nguodi mang alen C cé nguy co bi béo phi, dai
thao duong cao hon nhitng nguoi mang alen T;
tuy nhién, mic do lién quan nay lai khong
gidng nhau ¢ cic quan thé khéc nhau c6 thé do
dic diém di truyén chung toc va dic diém moi
truong song khic nhau & mdi qudc gia [6-9].
Do d6, rat can nghién ctru vé anh huéng cua
SNP rs17782313 dbi véi nguy co miac mot s6
bénh nhu béo phi, rdi loan chuyén chuyén héa,
d4i thdo duong trén quan thé ngudi Viét Nam.

Céac phuong phdp phan to hién dai nhu
real-time PCR, giai trinh ty gen, ADN chip da
dugc Gng dung thanh cong trong viéc xac dinh
cic kiéu gen gdy bénh ¢ nguoi [6, 9]. Tuy
nhién, trong diéu kién Viét Nam viéc ung dung
céc phuong phap trén gap nhiéu khé khan do sy
han ché vé trang thiét bi va gid thanh cao cua
héa chat, sinh pham. Phuong phip PCR-RFLP
(polymerase chain reaction-restriction fragment
length polymorphism) dua trén nguyén 1y la san
pham ADN mang SNP dugc tao ra tir phan tmg
PCR sé& duoc cit thanh cdc doan ngén bdi
enzyme cat giéi han, va do dai ciia cic doan nay
s& dugc nhan biét qua hinh anh dién di. Hai alen
cta SNP sé duoc nhan biét bsi su ¢6 mat hoac
khong c6 mit ctia vi tri cat giéi han. Phuong
phadp RFLP chi can nhiing trang thiét bi co ban
nhu mdy PCR, mdy dién di va may chup gel, va
da dwoc dp dung dé xdc dinh céc kiéu gen &
quan thé ngudi Viét Nam [10]. Tuy nhién, hién
nay chwa c6 cong bd trong nudc nao bio cdo vé
viéc dp dung phuong phdp nay dé x4c dinh kiéu

gen ciia SNP rs17782313 trén d6i tuong nguoi
Viét Nam. Vi vay, muc tiéu cia nghién clru nay
la 4p dung phuwong phip PCR-RFLP dé¢ xic
dinh da hinh nucleotide don MC4R-rs17782313
& tré 5-6 tudi Ha Noi.

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

Déi tuong nghién ciru 1a 138 tré 5-6 tudi c6
tinh trang dinh dudng binh thudng va bi béo phi
dugc ldy ngdu nhién tir dé tai ma sb: 01C—
08/05-2011-2. Tiéu chuin xé4c dinh tinh trang
dinh dudng tré 1a tré phai c6 tinh trang dinh
dudng binh thudng hodc béo phi thoa man ca
hai tiéu chuén ciia T chirc Y té thé gidi (World
Health Organization) ndm 2007 (WHO 2007)
va T6 chiic hanh dong vi béo phi qubc té (The
Internatinal Obesity Task Force) nam 2000
(IOTF 2000).

2.2. Vat liéu

Mau ADN: ADN duoc tach tir té bao bach
cdu s dung kit Wizard genomic DNA
purification (Promega Cat. #A1125, USA). Tat
ca cdc madu ADN déu c6 ti s A260/A280 tir
1,8 dén 2, dam bao d¢ tinh sach cho nghién
cuu.

Héa chdt, sinh pham: mdi dic hiéu néng
dd 10 pmol/ul (Invitrogen, USA), PCR master
mix 2x (Fermentas) (0,05 u/ul tag DNA
polymerase, 4 mM MgCI2, dNTP 400 pM,
enzyme cat gi6i han FastDigest® Aval
(Eco88I) (Fermentas), gel agarose (Promega,
Spain), dém  UltrapureTM 10x TBE
(Invitrogen), chét nhuom mau RedSafe™
(Intron Biotechnology), va thang marker
®X174 DNA Haelll Digest (BioLabs).
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Trang thiét bi: miy PCR (Eppendorf), may
dién di Mupid Exu (Japan), may U nhiét, ta
lanh, mdy ly tdm, mdy chyp anh ban gel
Geldoc-It™.

2.3. Phuong phdp

- Phurong phdp xdc dinh enzyme cdt gidi
han va trinh tw moi cho phdan g PCR: Cin
chon mot enzyme cit gidi han dé nhén biét alen
C hodc T cua SNP rs17782313 va thiét ké cap
mdi cho phan tng PCR. Céc budc xic dinh
enzyme cat gidi han toi wu va thiét ké moi cho
rs17782313 st dung cho phuong phidp RFLP
nhu sau: dau tién 12 xdc dinh trinh ty nucleotide
trude va sau SNP rs17782313 trén co s dir liéu
NCBI [11]; tiép theo la xac dinh moi mismatch
va enzyme cét giéi han mismatch dya trén co s&
dir li€u helix [12] va thermoscientificbio [13];
trinh tw mdi tht hai dugc thiét ké bang céch sir
dung phan mém Using Oligo 7 Primer Analysis
[14] va UCSC In-Silico PCR online [15]; cudi
cling 1a kiém tra trinh ty ctia san pham PCR trén
co s¢ dir liéu genome [15] va chiéu dai cdc doan
ADN duoc cit boi enzyme gioi han duoc xac
dinh trén co s¢ dit li¢u restriction mapper [16].

- Phuong phdp xdc dinh nhiét d¢ gdn moi
16i wu cho phdn ung PCR: Nhiét d¢ tan
(melting temperature) ctia hai mdi cho phan
tmg PCR di dugc thiét ké theo phuong phép
trén la khoang 52°C - 54°C [14, 15]. Su dung
phuong phéap PCR gradient dé xac dinh nhiét do
gin moi (annealing temperature, Ta) véi day
nhiét d6 thtr nghiém la: 50 °C, 52 °C, 54 °C va
56°C. Thanh phan cho phan tmg PCR véi tong
thé tich 15 pl gom: 3,0 pl nudc tinh khiét
(khéng c6 ADN); 10,0 pul DreamTaq Green
PCR Master Mix; 1,5 ul moi xudi rs17782313;
1,5 ul moi ngugc rs17782313; 2,0 ul mau
ADN. Chu trinh nhiét cho phan ttng PCR nhu
sau: Khoi dau 94°C trong 3 phiit; tiép theo 35
chu ky: bién tinh 94°C trong 30 gidy, gin mdi &

50°C/52°C/54°C/56°C trong 30 gidy, kéo dai
72°C trong 30 gidy; két thic kéo dai 72°C trong
8 phuit; giit san pham ¢ 15°C. San pham PCR (5 pl)
duoc dién di trén thach agarose 3%, nhudm
Redsafe-stained trong 40 phuit ¢ 100 V, dém
0,5X TBE. Hinh anh dién di dugc chup nho
méy chup anh Geldoc-ItTM gel. Nhiét d6 gin
moi t6t nhat s& duge chon dya vao két qua thtr
nghiém nay.

- Xdc dinh do dac hiéu cua phwong phdp
RFLP thiét ké: Két qua phan tich kiéu gen ctia
phuong phiap RFLP dugc kiém tra lai bing
phuong phdp giai trinh ty gen. Ba mau vdi kiéu
gen dugc xdc dinh bang phuong phép RFLP Ia
CC (miu 192.105), CT (mau 101.126), TT
(mau 102.138) dugc gui di gidi trinh tu gen
theo chuong trinh SS1001, SS1002 cua hang
Base Asia [17].

- Phwong phdp xit Iy s6 liéu théng ké: So
sanh giita cac ty 1 bang kiém dinh ¥* test, st
dung phan mém SPSS 16.0, gia tri P<0,05 theo
2 phia duoc coi 12 ¢6 ¥ nghia thong ké.

3. Két qua va thao luan

3.1. Xay dung quy trinh PCR-RFLP dé xdc dinh
kiéu gen MC4R-rs17782313

3.1.1. Két qua lira chon enzyme cdt gidi han
va thiét ké moi cho phdn img PCR

Ciap mdi cho phan tmg PCR dugc chiing tbi
thiét ké dya trén phdn mém Oligo 7 Primer
Analysis [14] 1a: mdi xudi 5’-ctagtcttctctccacatge-
3’ va mdi nguge: 5 -cttttcttgteattteecte-3". San
phim PCR khi kiém tra trén co so dit liéu
genome [14] c6 194 bp vdi trinh ty: ctagtcttcte
tccacatgctattggtttaagacaagtcaagtgggttactgattttaa
gggcataagcaagttctacctaccatgttcttggaagcaggaaaa
ccagaatatatgtgagcatctttaatgactacaacattatagaagttt

aaagcaggagagattgtatccY gagggaaatgacaagaaaag
(Y la vi trf SNP rs17782313).
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3.1.2. Két qua lya chon nhiét do gén moi tdi
uu cho phan tng PCR

Pé chon duoc nhiét do gén mdi tdi wu cho
phan ung PCR, phuong phip PCR gradient
duogc thuc hién, két qua duoc thé hién ¢ hinh 1.
Dya vao két qua hinh anh dién di, ching toi

chon nhiét d bat moi 1a 52°C. Do d6, chu trinh
nhiét cho phan tmg PCR la: Khéi dau 94°C
trong 3 phit; tiép theo 35 chu ky (bién tinh
94°C trong 30 gidy, gin mdi & 52°C trong 30
gidy, kéo dai 72°C trong 30 gidy); tiép tuc kéo
dai 72°C trong 8 phiit; giit sin pham & 15°C.

®X174 ADN

Hinh 1. Hinh anh dién di san phdm PCR vd&i cdc thang nhiét d6 géin mdi khac nhau.
Ta: nhiét do gan moi, (-): mau H,O, M: marker @X174 DNA Haelll Digest.

3.1.3. Két qua kiém tra hiéu qud cat cia
enzyme cat giGi han Aval dé xdc dinh kiéu gen
rs17782313

Ba miu ADN duoc chon ngiu nhién dé
thuc hién PCR va 1 v6i enzyme fastdigest Aval
theo huéng dan ctia nha san xuat. Thanh phan
ctia 15 pl thé tich cho mdt phan tng U enzyme
gém: 8,5 pl nuéc tinh khiét (khong c6 ADN);
1,0 ul 10X dém sir dung cho enzyme cét nhanh;
0,5 ul enzyme fastdigest Aval va 5,0 ul san phim
PCR (194bp). Diéu kién u & 37°C trong 25 phit.

Cic kiéu gen khic nhau cua SNP
rs17782313 s& duoc nhén biét qua hinh anh
dién di san phdm 0 enzyme. Enzyme Aval cit

PCR

doan ADN mang alen C, ma khong cit ADN
mang alen T, do dé¢, kiéu gen TT s€ chi Xuét
hién mot biang duy nhat 1a 194 bp, kiéu gen CC
s& xuat hién 2 bing san pham 1a 172 bp va 22
bp, kiéu gen CT sé& cho san pham 3 bang 194
bp, 172 bp va 22 bp. Hinh 2 thé hién két qua
hinh anh dién di cia san phdm PCR va két qua
Ul enzyme tuong Ung ciia 3 mau voi 3 kiéu gen
khac nhau ¢ SNP rs17782313 (CC, CT, TT). Ba
mau véi 3 kiéu gen khic nhau di duoc xac dinh
bang phuong phap PCR-RFLP trén duogc gui di
xéc dinh lai bang phuong phdp gii trinh tu gen.
Két qua cho thiy kiéu gen ctia SNP 1517782313
duogc xdc dinh bang hai phuong phép nay hoan
toan trung khép (hinh 3).

172bp 194bp
TT CT _CC
U enzyme

Hinh 2. Hinh anh di¢n di cua san phdm PCR va 1 enzyme ciia 3 kiéu gen khac nhau 0 SNP rs17782313.
Ki€u gen TT (1 béng 194 bp), CT (2 béng 194 bp va 172 bp), CC (1 bang 172 bp). S6 1, 2, 3 chi cdc mau,
M: marker ®X174 DNA Haelll Digest, (-): mau H,O.
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Kiéu gen dugc xdc dinh
bang phuong phdp RFLP

Két qua giai trinh tw gen

TT (ma mau: 102.138)

AAGCAGGAGAGATTGTATCCTGAG GGAAATG ACAAGAAAAG

fwmw\wm;mwwwN«

CT (mi mau: 101.126)

AAGCAGGAGAGATTGTATCCTGAGGGAAATGACAAGAAAAG.

LMM Il /\WW M T

CC (md mau: 192.105)

AAGCAGGAGAGATTGTATCCCGAGGG AAATGACAAGAAAAG

\f\ﬁﬂﬁmm‘mrhﬂf\ﬂ (*ﬂ@[\ﬂmm\ﬂﬂn (i

Hinh 3. Hinh anh trinh ty nucleotide ctia 3 kiéu gen dugc xdc dinh lai bing phuong phép giai trinh tu gen.
Miii tén chi vi tri SNP rs17782313.

3.2. Pa hinh nucleotide don MC4R-rs17782313
6 tré 5-6 tuoi Ha Ngi binh thuwong va béo phi

Cac mau ADN ciia 69 tré binh thuong va 69
tré béo phi 5-6 tudi (Iy ngiu nhién tir dé tai ma
$6: 01C—-08/05-201 1-2) dugc thuc hién phén
tich kiéu gen SNP rs17782313 theo quy trinh
trén, két qua cho ty 1& doc 1a 100%. Sy phan b
da hinh nucleotide don & cic tré nay dugc thé
hién ¢ bang 1.

Bang 1. Ty 1¢ kiéu gen, tin sb alen SNP rs17782313
O tré 5-6 tudi nhom binh thudng va nhém béo phi

Tré binh thuong (1) Tré béo phi (2) P,

Kiéu gen

CC 3 (4,3%) 1(1,4%)

CT 9 (13,1%) 9 (13,1%)

TT 57 (82,6%) 59 (85,5%)

Tén 6 alen

C 0,11 0,08 0,41
T 0,89 0,92 0
Pywe 0,023 0,416

HWE, Hardy-Weinberg equilibrium.
Gid tri P lay tir Chi-square test

Két qua cho thay ty 18 kiéu gen & nhém béo
phi tudn theo quy Iuat Hardy-Weinberg
(P=0,416), con & nhém binh thuong lai khong
tuan theo quy luat Hardy-Weinberg (P=0,023).
Tén s6 alen C ¢ nhém binh thudong 1a 0,11 &
nhém béo phi 1a 0,08; tuy nhién, khong c6 su
khac biét giia tan s alen va ty 1& kiéu gen giita
hai nhém nay véi P=0,410. Khi so sdnh véi tan
s6 alen C ciia cdc quan thé khéac trén thé giGi
trén co so dir liéu Hapmap, két qua cho thiy tan
s6 alen C & nhém ddi twong nghién ciu cia
chiing t6i nhé hon so v6i mot s6 quan thé khac
trén thé giéi nhu quan thé nguoi Hin ¢ Béc
Kinh (tin s6 alen C=0,193), quin thé ngudi
Nhat & Tokyo (tin s6 alen C=0,27) [18].

4. Két luan

Quy trinh PCR-RFLP da dugc thiét ké dé
xédc dinh kiéu gen ctia SNP MC4R-rs17781313
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v6i cap mdi sir dung cho phan tmg PCR gdm:
mdi xudi 5’-ctagtcttctctccacatge-3" va mdi
nguoc 5°-cttttcttgteatttcecte-3’. Thanh phan cho
phan tmg PCR véi tong thé tich 15 ul gdm: 3,0
ul nudc tinh khiét (khong c6 ADN); 10,0 ul
DreamTaq Green PCR Master Mix; 1,5 ul moi
xudi  rs17782313; 1,5 ul moi ngugc
rs17782313; 2,0 ul mau ADN. Chu trinh nhiét
cho phan tng PCR 1a: Khoi dau 94°C trong 3
phiit; tiép theo 35 chu ky: bién tinh 94°C trong
30 gidy, gin mdi & 52°C trong 30 gidy, kéo dai
72°C trong 30 giy; két thiic kéo dai 72°C trong
8 phiit; giit san pham ¢ 15°C. Nam pl s& dugc @
voi enzyme cit gigi han fastdigest Aval, véi
thanh phin phan tng U enzyme gém: 8,5 ul
nuéc tinh khiét (khéng c6 ADN); 1,0 ul 10X
dém st dung cho enzyme cit nhanh; 0,5 pl
enzyme fastdigest Aval va 5,0 ul san pham PCR
(194 bp). Diéu kién  1a 37°C trong 25 phit.
Séan phém u enzyme s€ dugc di¢én di trén thach
agarose 3%, nhudm Redsafe-stained trong 40
phit & 100 V, dém 0.5X TBE. Kiéu gen s&
duoc nhan biét boi sur Xuét hién cic bang san
phim trén hinh anh dién di: TT (1 bang 194
bp), CT (2 bang 194 bp va 172 bp), CC (1 bang
172 bp).

Ty 1& kiéu gen & nhém tré 5-6 tudi c6 tinh
trang dinh dudng binh thudng tai Ha Noéi 1a: CC
(4,3%), CT (13,1%), TT (82,6%) (Pnwe=0,023),
6 nhém tré béo phi la: CC (1,4%), CT (13,1%),
TT (85,5%) (Prwe=0,416).

Loi cam on

Nghién ctru dugc su tai trg cua dé tai So
Khoa hoc cong nghé Ha N§i ma s6 01C-08/05-
2011-2 va dé tai Bo Gido duc dao tao mi sb
B2014-17-47.
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Preliminary Studies on Single Nucleotide Polymorphisms
MC4R rs17782313 in Hanoi Children Aged 5-6 Years
by PCR-RFLP Method
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Abstract: The melanocortin 4 receptor (MC4R) gene has an important role in foot intake and
metabolism regulation in human. Single nucleotide polymorphism (SNP) rs17782313, which locates
near MC4R gene, affects the expression of the gene. This polymorphism (allele C) has been widely
implicated in a host of several disorders like obesity and diabetes. The study aimed at applying the
PCR-RFLP method for identifying the MC4R rs17782313 polymorphism in 138 Hanoi children aged
50-6 years (69 normal children, 69 obese children). We have designed the PCR-RFLP protocol to
genotyping SNP rs17782313 with two PCR primers: forward 5’-ctagtcttctctccacatge-3 and reverse 5°-
cttttcttgtcatttcecte-3’. The Aval restriction enzyme was selected to distinguish the C or T allele. The
frequencies of the rs17782313 genotypes in normal group were: CC (4.3%), CT (13.1%), TT (82.6%)
(Pawg=0.023), and in obese group were: CC (1.4%), CT (13.1%), TT (85.5%) (iPywr=0.416).

Keywords: Children, genotyping, MC4R rs17782313, PCR-RFLP.



