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Phwong phap nghié
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Muc tiéu: Xay dwng quy trinh phan tich kiéu gen clia da hinh don nucleotide NPC1L1
rs2072183 bang phwong phap da hinh chieu dai doan gi¢i han (RFLP-PCR).

Phwong phap: S& dung phan mém dé thiét ké va cac ky thuat sinh hoc phan tir dé tbi
wu hdéa cap moi, chu trinh nhiét thich hgp. Phwong phap giai trinh tw Sanger dwoc st
dung dé xac dinh kiéu gen chuén clia da hinh rs2072183. Cac thi nghiém duoc thuc
hién trén 16 mau ADN dworc tach tr mau toan phan clda ngwdi Viét Nam.

Két qua: Pa xay dwng va toi wu hda quy trinh phan tich kiéu gen clia da hinh NPC1L1
rs2072183 ¢6 lién quan dén rdi loan lipid mau bang phwong phap PCR-RFLP véi két
gué chinh xac.

Két luan: Quy trinh PCR-RFLP dé phan tich da hinh don rs2072183 trén gen NPC1L1
c6 do chinh xac cao, chg két qua nhanh, co thé thuc hién trén quan thé mau Ién hon,
cling nhv & cac quan thé khac nhau nham tién t&i thie hién nghién ctru mai lién quan
clia da hinh nay vé&i rdi loan lipid mau & nguwdi Viét Nam.

Twkhda: rs2072183, gen NPC1L1, réi loan lipid méu, RFLP-PCR

OPTIMAL PROTOCOL FOR GENOTYPING THE NPC1L1
RS2070895 POLYMORPHISM USING THE POLYMERASE
CHAIN REACTION - RESTRICTION FRAGMENT LENGTH

POLYMORPHISM METHOD

ABSTRACT
Aims: To develop and optimize a method for genotyping the SNP NPC1L1
rs2072183 in the Vietnamese population using polymerase chain reaction -
restriction fragment length polymorphism (PCR-RFLP).
Methods: Software was used to design primer pairs and molecular biology
techniques to optimize primer pairs and appropriate thermal cycling. Sanger
sequencing method was used to determine the standard genotype of rs2072183
polymorphism. Experiments were performed on 16 DNA samples extracted from
whole blood of Vietnamese people.
Results: A protocol for genotyping the rs2072183 has been developed and
optimized using the PCR-RFLP method with accurate results.
Conclusions: The PCR-RFLP protocol for analyzing NPC1L1rs2072183
polymorphism has high accuracy, fast results, low cost and it can be applied on
larger sample samples in different populations to conduct research on the
association of this polymorphism with dyslipidemia in Vietnamese people.
Keywords : rs2072183, dyslipidemia, gene NPC1L1, PCR-RFLP
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l. GIOI THIEU

Gen la mot don vi di truyén duoc tao
thanh tu doan trinh ty ADN mang thong
tin di truyén, xac dinh mot chire ning sinh
hoc. Céu trac héa hoc cua bo gen gom hai
mach kép, thong tin di truyén nho nhat la
cip bazo. Muyc tiéu cua di truyén y hoc la
xac dinh cac gen khi bi thay déi trinh tu
ADN s& dan dén tinh trang bénh & nguoi.
Mot s dot bién co thé thay dbi hoat dong
ctia gen va cudi cung tao ra protein bi roi
loan chic ning dan dén gay ra bénh [1].

Réi loan lipid mau (RLLPM) la tinh
trang bénh Iy khi co mot hoic nhiéu thong
s6 lipid bi rdi loan nhu ting cholesterol,
hoac tang triglicerid, hoac tang LDL hoac
giam HDL [2]. RLLPM la moét trong cac
yéu t6 nguy co giy nén cac bénh tim
mach, noi tiét, chuyén héa,..Nguyén nhan
ciia RLLPM co thé 1a yéu t6 di truyen, 16i
sbng, hoat dong thé lyc va ché d6 an udng
khong hop Iy [3]. Tai Viét Nam, theo Két
qua diéu tra qudc gia cac yéu té nguy co
bénh khong lay nhiém tai Viét Nam
(STEP) nam 2021, ty 1€ nguoi co
cholesterol mau > 5.0 mmol/L hodc dang
dung thudc diéu tri ting cholesterol da
ting tr 30.2% vao nam 2015 1én dén
44.1% vao nam 2021 [4].

Céc nghién ctu cho thay gen co lién
quan dén rdi loan lipid mau & nguoi bao
gdm cac gen ma hda apolipoprotein
(APOB, APOE, APOC1), gen mé héa thy
thé lipoprotein va céac protein lién quan
(LDLR, LPA, SCARBI...), gen mi hoa
cac enzyme tham gia vao qua trinh
chuyén hoa lipoprotein (LPL, LIPC,
LCAT,..), gen m h6a cac chat van chuyén
lipid (NPC1L1, CETP, ..). [5] [6]

Gen NPC1L1 nam trén nhidm sic thé
7p13, la gen ma hoa protein Niemann-
Pick C1-Like 1 (NPC1L1) la mot protein
Xuyén mang, cO0 chaa N-terminal
Niemann-Pick C1 (NPC1) hoat dong nhu

mot mang plasma dé truyén tin hiéu van
chuyén mang Golgi trong cac protein
khac. Protein nay dua cholesterol tu do
vao té bao thdng qua qué trinh ndi bao va
dong vai trd quan trong trong viéc hap thu
cholesterol & rudt. Su tc ché protein nay
lam giam su hap thu cholesterol trong té
bao rudt va do dé lam giam ndng do
cholesterol trong méau. [7] [8]

Céc bién thé di truyén & gen NPC1L1
da dugc nghién ctru rong réi trong nhirng
nam gan day va da dugc ching minh l1a
¢6 lién quan dén viéc mic d6 LDL-C va
CHO gdm rs2072183, rs217434,
rs217428, trong d6 rs2072183 duoc
chang minh 1a c6 su khac biét dang ké vé
s6 luong nguoi bi RLLPM ¢ quan thé
nguoi Nhat Ban [9]. Pa hinh don
rs2072183 nam & vi tri 7:44539581 trén
gen NPC1L1 c6 anh huong dén mic lipid
da duoc bao cao trong cac nghién ctu
trude day tai Nhat Ban va Trung Qudc da
cho thay nguoi mang kiéu gen c6 alen C
c6 lien quan dén muc giam TG va
cholesterol hon so v&i ngudi mang kiéu
gen co alen G [10] [11]. Do @6, viéc xac
dinh kiéu gen cua rs2072183 co vai tro
quan trong trong viéc phat hién sém, duy
phong, diéu tri va ngin ngira cac bién
chang cua bénh réi loan lipid mau cho ca
nhan, gop phan nang cao sic khoe cho
cong dong.

Hién nay, ¢ Viét Nam chua co nghién
ctru nao tim hiéu méi lién quan gitra da
hinh NPC1L1 rs2072183 ddi véi bénh réi
loan lipid mau st dung phuong phap da
hinh doan cat gisi han. Vi vay, nghién
ctru nay duoc thyc hién nham xay dung
va tbi wu quy trinh phan tich da hinh don
NPC1L1 rs2072183 bing phuong phap
da hinh chiéu dai doan cit gisi han (PCR-
RFLP).
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II. PHUONG PHAP
2.1. Poi twgng nghién ciru

Cac thong tin vé ddi twong nghién ctu
duoc thu thap tir hd so cua cude diéu tra
dich t& hoc theo dé tai “Nghién ctru thuan
tap 5 ndm vé bénh dai thao duong typ 2
va hoi chiing chuyén héa ¢ nguoi Viét
Nam: Vai trd yéu té di truyén va I6i
séng”” mi s6 106 — YS.01 — 2015.10.
Chon 16 mau ADN dugc tach chiét tur
5ml mau mau toan phan cua dbi tuong
nghién cuu tai tinh Ha Nam, Viét Nam.
Mau tinh mach duoc iy vao budi sang,
sau d6 duoc ly tam ngay, khdi té bao mau
duge luu vao cac 6ng ependoft va duoc

2.2. Phwong phap nghién ciu

- Xac dinh diém da hinh gen
NPC1L1rs2072183: Str dung thong tin tur
co s dir ligu tr Trung tam Thong tin
cong nghé Sinh hoc Québc gia — NCBI
cia My, Ilga chon GRCh38.p14
(NC_000015.10), tir d6 thiét ké cac doan
moi chia bién thé rs2072183 trén gen
NPC1L1.

- Thiét ké mdi cho phan tng PCR: Cac
doan moi duoc chon c6 d6 dai 1y tugng tir
18 dén 22 nucleotide va ham lugng G va
C tir 40% dén 60%. Piéu nay dam bao
nhiét d6 néng chay cua cac doan moi
khoang 50°C dén 65°C. Str dung cac cong
cu truc tuyén Primer3
(https://bioinfo.ut.ee/primer3-0.4.0/) va
trang web:
http://primerl.soton.ac.uk/primerl.html
dé thiét ké moi XUOi
NPC1L1 rs2072183F: 5'-
GGGATGACAGATAGCACCAA-3' va
moi nguoc NPCI1L1 rs2072183R: 5°'-
GACATCACCTTCCACCTCTTG-3'.

Iwu trit & tia -20°C hoac -80°C cho dén khi
tién hanh phan tich mau.

ADN sau khi duoc tach tir bach cau
mau ngoai vi biang bo kit Wizard®
Genomic  ADN  Purification  Kit
(Promega, Hoa Ky) theo huéng dan cua
nha san xuat dugc do nong do va kiém tra
do tinh sach bang phuong phap do d6 hap
thu quang (OD: Optical Density) trén
may Nanodrop 2000. Do tinh sach cua
ADN duogc do bang ty sé A260/A280 va
mau ADN tinh sach khi ty s6 nay tir 1,8
dén 2,0.

- T6i wu phan tng PCR: Phuong phap
Gradient-PCR dugc sir dung dé xac dinh
nhiét do gan mdi téi wu cho phan {ng
PCR vai ba giai nhiét do tir 56°C, 58°C,
60°C theo chu trinh nhiét; bién tinh ban
dau & 95°C trong 5 phut va 32 chu ky bién
tinh & 94°C trong 30 gidy, gan mdi ¢
56°C, 58°C, 60°C trong 30 giay, kéo dai
& 72°C trong 30 gidy va budc kéo dai cudi
cung ¢ 72°C trong 8 phat (Hinh 1). Phan
mg duoc thuc hién trong thé tich 20 pl
bao gém 8,5 pl nudc khdng co nuclease,
1,0 pl cho mdi mdi (mdi mdi 10 pmol),
2,0 pl ADN va 7,5 pl GoTag® Green
PCR Master Mix 2X (GoTag® DNA
Polymerase dwoC cung cap trong 2X
Green GoTag® Reaction Buffer (pH 8,5),
400 pM dATP, 400 M dGTP, 400 uM
dCTP, 400 puM dTTP). Léy 5.0 ul san
pham PCR thyc hién dién di trén gel
agarose nong do6 1,5% trong 30 phuat. Cac
dai bang ADN duoc quan sat bang
camera gel Geldoc-ItTM dé phan tich két
qua.
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95°C

/ 5 phut

94°C

30 giay

60°C

30 gidy

720C 72°C

30 gidy 8 phut

250C

32 Vong

Hinh 1. Chu trinh nhiét do cho phan #ng PCR

- Chon enzyme cit gigi han: Két hop
v6i xay dung ban d6 enzym, chon enzym
cit gidi han Taqgl dé phan biét alen G va

5. TCGA..3
Covitricit ¥ 2945 Ldy50nul
san pham PCR u véi 0.5 pul enzym Tagl,
7.0ul nudc tinh khiét, 3.5 pl CutSmart®

I11. KET QUA

3.1. Lya chon nhiét dd bat moi

Thir nghiém Gradient PCR tién hanh
& cac nhiét d6 gan moi 56°C, 58°C, 60°C.
Nhiét do ¢ 56°C va 58°C cho bang sang
déu, khdng co san pham phu; ¢ nhiét do
60°C cho bang m¢ hon va khong c6 bang
phu. Dé tiét kiém duogc thoi gian thuc hién
quy trinh PCR, lya chon muc nhiét do gan
mdi ¢ 56°C (Hinh 2). Qua trinh PCR duoc

NEBBuffer 10X ; u trong 20 phat ¢ 65°C
bang may u nhiét kho.

- Kiém tra két qua bang giai trinh ty:
Chon 3 mau ADN di xac dinh kiéu gen
GG, GC, CC dé giai trinh ty bang phuwong
phap Sanger nham xac dinh chinh xac caa
phuong phdp PCR-RFLP.

thuc hién trong 32 chu ky, bat dau bang
bién tinh ban dau ¢ 95°C trong 5 phdt,
mdi chu ky sau bao gém bién tinh ¢ 94°C
trong 30 gidy, tiép theo 1a gan moi & 56°C
trong 30 gidy va kéo dai ¢ 72°C trong 30
gidy. Cudi cung, budc kéo dai két thic &
72°C trong 8 phat. (Hinh 2)

Hinh 2. Hinh dnh dién di cac san pham PCR theo c&c nhiét dé khac nhau.
Cac san pham sau PCR duoc dién di trén gel 2.5% trong 40°, 100V. C4c & Cac Vi tri sb
1,2, 3, 4 cung giai nhiét d6 56 d6 C, cac vi tri $65,6,7,8 cung giai nhiét d6 28 d6 C, cac vi
tri 9, 10, 11, 12 cung giai nhiét d6 60 d6 C, vi tri 13 la thang chi thi M 100bp (Invitrogen).
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3.2. Chon enzyme thich hop dé nhan biét da hinh rs2072183

Céc san pham PCR da duoc cat hoan
toan bang cach u voi enzym gidi han
Tagl. Su xuét hién cua ba kiéu gen GG,
GC, CC duogc xac dinh dya trén cac bang
riéng biét quan sat dugc sau dién di trén
gel agarose 2,5% nhuém bing Redsafe
trong dém TBE 0,5X. Nhitng mau c6 kiéu

gen dong hop tir CC khong bi cét boi
enzyme Véi bang 437 bp, nhitng mau co
kiéu gen di hop tir GC duoc cit thanh 3
bang: 437 bp, 268 bp va 169 bp va nhitng
mau mang kiéu gen dong hop tir GG duoc
cat thanh 2 bang 268 bp va 169 bp (Hinh
3).

9 10 11 12 13 14

15 16 17

Hinh 3. Két qua dién di 16 mdu ADN bang phirong phdp PCR-RFLP.
(A) Hinh anh dién di san pham PCR; (B) hinh anh dién di sau dwoc i san pham PCR véi
enzyme cat gisi han Tagl ¢ 65 do C trong 20 phut. Hinh anh tir gieng 1 den gieng 17 tuong
rng vé6i 16 mau. ADN, giéng 17 la thang chi thi M : 100bp (Invitrogen)

3.3. Giai trinh tw Sanger

Str dung 3 mau sd 1, 2 va miu sd 10
(Hinh 3) dé giri di giai trinh tu. Trinh tu
SNP rs2072183 dbi chiéu véi két qua
PCR-RFLP va phuong phap giai trinh tu
gen Sanger, két qua cho thay, hai phuong
phap c6 do twong déng khi phan tich kiéu

gen GG, GC va CC (Hinh 4). Nhu vay,
quy trinh PCR-RFLP phan tich da hinh
don NPC1L1 rs2072183 cho két qua d¢am
bao d6 tin cay véi muc tiéu phan tich cac
kiéu gen trén d6i tugng nghién cuu.
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G G 7 G G GT G G G c G GG GC C TG GG GGC GG G C
7e G GGTGGAGT AGGGCCTGGGGGC GJEG C T

G666 CCTGGGGGCG GG CC

Hinh 4. Két qua phan tich gidi trinh tuw kiéu gen ciia da hinh don nucleotide
bang phirong phap Sanger. (A) kiéu gen GG c6 cuong d6 sang mau den, (B) kiéu gen GC
¢6 cuong d¢ 2 mau xanh den va (C) kiéu gen CC c6 cuong d¢ 1 mau xanh lam tuong ung.

IV. BAN LUAN

Phan tich méi lién quan giita cac da
hinh don gen va bénh la mot budc tién
quan trong trong viéc xay dung cac chién
lugc phong, chong bénh tat. Nghién cau
vé gen lién quan dén bénh da duoc thuc
hién trong cac nhiéu nim gan day. Cac
nghién cau di truyen c6 thé giap dua ra ca
thé hoa cac phuong phap diéu tri véi su
hiéu biét chinh xac vé nhitng nguoi c6
nguy co d6i véi cac bénh nhat la cac bénh
dang c6 xu hudng gia ting va d¢é lai nhiing
hau qua niang né cho ca nhan va xa hoi
nhu bénh dai thao dwong, cao huyét ap,
ung thu,.... Diéu nay mang lai phuong
phap tiép can co hé thong dé chira bénh,

giup phat hién bénh nhanh chong ¢ giai
doan dau, xac dinh chinh xac dic diém
cua bénh va chi dinh cac bién phap phong
ngira can thiét. Ngoai ra, viéc phat hién
kip thoi va tim ra su lién két cua cac bién
thé di truyén vai cac bénh sé giup ca nhan
hoa diéu tri bénh [12].

Nhiéu phuong phép phén tich gen da
xuat hién trong nhitng thap ky qua dé
phan tich kiéu gen SNP, bao gém phan
g chudi polymerase moi dac hiéu alen
(AS-PCR), phan ng chudi polymerase
hai cip mdi (CTPP-PCR), phuong phéap
TagMan, cong nghé chip gen va giai trinh
tu. Piéu quan trong 1a phai lra chon mot
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phuong phap dam bao cho két qua chinh
xac, it ton kém thoi gian va tai chinh, phu
hop véi ting nghién cau cu thé. MOi
phuong phép phén tich gen déu c6 nhirng
vu diém va han Che riéng. Phuong phap
CTPP-PCR cung Cap mot giai phap don
gian va hiéu qua vé mat chi phi, chi can
mot phan tng PCR va mot budc dién di
duy nhat twong tu nhu cac phuong phép
PCR truyén thong, do d6 giam dang ké
thoi gian va ngudn luc can thlet dé trién
khai. Tuy nhién thiét ké moi trong
phuong phap CTPP-PCR la kha phc tap,
can nghién cau ki ludng dé cé két qua toi
uu. Trong khi giai trinh ty mang lai thong
tin di truyén toan dién nhét, nhung chi phi
dé thyc hién cao. Phuong phap AS-PCR
dugc thuc hién twong d6i chinh xac, don
gian, tuy nhién phuong phap nay yéu cau
thuc hién hai phan ung PCR dong thoi
dan dén ting chi phi, thoi gian. i voi
phuong phap RFLP-PCR Ia mét phuong
phap hiéu qua, chinh xac va la su lua chon
dugc nhiéu nha nghién ciru 4p dung. Céac
kiéu gen dong hop tir GG, CC hoic di hop
tir GC ¢6 thé dé dang phan biét véi nhau
thong qua di¢n di trén gel agarose mot
cach chinh xac vai quy trinh thyc hién
don gian va c6 thé thiét lap ti thiéu & cac
phong thi nghiém phan tich gen. Cac
nghién cau trén thé gisi da chang minh
phuong phap RFLP-PCR st dung
enzyme Taql d& phan tich da hinh
rs2072183 cho két qua chinh xac [11, 13,
14].

V. KET LUAN

Nghién cau nay da xay dung va ti vu
thanh céng quy trinh PCR-RFLP dé xéc
dinh da hinh NPC1L1 rs2072183. Day la
quy trinh c6 nhiéu vu diém véi thiét ké
don gian, it ton kém, khong can cac trang
thiét bi dat tién, cho két qua chinh xac va
c6 thé thiét l1ap ¢ cac phong thi nghiém.

Gen NPC1L1 da dugc xac dinh la mot
gen tiém ning lién quan dén rdi loan lipid
mau [6], Két qua nghién ciru cua Harry.R
va cong su (2007) da cho thdy khi
NPC1L1 bi trc ché ss& lam giam hap thu
cholesterol ¢ rudt va giap diéu tri tang
lipid mau [15] . Ngoai ra, bién thé di
truyén & NPC1L1 ciing dd dugc chimng
minh 1am giam nguy co mic bénh nhoi
mau co tim do 1am giam LDL [16] . Theo
Chen va cong su (2009) khi nghién ctru
trén quan thé ngudi Trung Qudc di cho
thdy nhirng ngudi ¢ kiéu gen CC c6 mic
cholesterol, LDL thap hon so véi nhiing
ngudi ¢6 kiéu gen GG. Nghién ctu cua
Kashiwabara tai Nhat Ban (2014) da chi
ra sy khac biét dang ké vé bién thé
rs2072183 gitta nhitng nguoi Nhat Ban
khoe manh va nhitng ngudi mac ching
r6i loan lipid mau [9]. Muc cholesterol,
TG, LDL ciing dugc chung minh giam
hon & nguoi mang kiéu gen CC so véi
ngudi mang kiéu gen GG & quan thé
ngudi Han va Mulao Trung Quéc [11].

Tom lai, phuong phap PCR-RFLP ¢6
nhiéu wu diém, d& thuc hién va chi yéu
cau lugng ADN tdi thiéu nhung lai cho
két qua chinh x4c, tin cay. Bén canh do,
tinh tuong dong cua két qua giira quy
trinh PCR-RFLP va giai trinh ty gen cta
NPC1L1 rs2072183 ciing da dugc Xac
dinh.

Quy trinh k¥ thuat nay nén duoc ap dung
dé xac dinh kiéu gen ctia da hinh NPC1L1
rs2072183 trong cac nghién ctu véi co
mau lén hon & cac quan thé khac nhau
nham xac dinh mdi lién quan gitra da hinh
nay va bénh réi loan lipid méu va cac
bénh khac ¢ nguoi Viét Nam.
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