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Xay dung quy trinh phén tich gen NPHS?2
¢ bénh nhan mac hoi chirng than hu tién phat

Pham Thi Hong Nhung, Vii Van Nga, Nguyén Thi Thuy Linh,
X A \ - A . \ ~ . *
D06 The Hoanh, Pham Van Bém, DPinh Poan Long, Vi Thi Thom
Khoa Y Dugc, Pai hoc Quoc gia Ha Noi, 144 Xudn Thity, Cau Gidy, Ha Néi, Viét Nam

Nhén ngay 03 thang 8 nam 2017
Chinh stra ngay 24 thang 10 ndm 2017; Chap nhén dang ngay 01 thang 12 ndm 2017

Tém tit: Protein podocin dugec mi hoa boi gen NPHS2 c6 vai trd quan trong trong hién tuong
khang corticoid trong diéu tri hoi ching than hu. Chinh vi vy, chung t6i tién hanh nghién ctru quy
trinh phan tich cac da hinh di truyén thudc gen NPHS?2 trén 149 bénh nhi mic hoi ching than hu
tién phat. Phuong phap nghién ctru chinh dugc sir dung bao gdm tach DNA tong sd tir mau ngoai
vi, khuéch dai béng PCR, xéc dinh kiéu gen bang phwong phap giai trinh tu Sanger. Két qua
nghién ctru cho thdy ching t6i di xay dung dugc quy trinh xac dinh dugc 251 SNP nim trong 6
exon dau cua ‘gen NPHS?2, trong d6 ¢6 2 dot bién méi dugc phat hién. Cac két qua nay sé cung cap
cong cu va sd liéu cho cac nghién ctru tiép theo nham xac dinh vai tro ciia cac da hinh di truyén
NPHS2 d6i véi dap tmg thude corticoid trong diéu tri hoi chig than hu.

Tuwr khoa: NPHS2, podocin, hdi chitng than hu tién phat.

1. Dit van dé

Hoi ching than hu tién phat (HCTHTP) la
nguyén nhan thuong gap nhat gay protein ni¢u
& tré em, yéu té nguy co chinh din dén suy
giam chic nang than [1, 2]. HCTHTP thuong
rat cam thy véi lidu phap steroid, tuy nhién viéc
diéu tri kéo dai bang corticoid gy ra nhiéu tac
dung phu. Bén canh d6, mdt ti 1&¢ khong nhd
(10-20% trudng hop) bénh nhan mic HCTHTP
khang corticoid ¢6 nguy co cao tién trién thanh
suy than giai doan cudi [3].

Trong vai nim gan ddy, nhiéu gen di dugc
ching minh c6 lién quan dén HCTHTP khang
corticoid, dic biét 13 cac dot bién thude gen
NPHS2 ma hoa cho protein podocin [4, 5].
Trong 89 dot bién diém phat hién trén 8 exon
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ctia gen NPHS?2, 56 dot bién tap trung tir exon 1
dén exon 6 dugc chimg minh cé lién quan chit
ché t6i HCTHTP [6]. Xé4c dinh cac dot bién
trong gen NPHS2 c6 thé cho phép cac bac si
1am sang tranh cac diéu tri khong can thiét bang
corticoid, han ché nhiéu bién ching do thude va
giam chi phi diéu tri cho bénh nhan [7].

Hién nay, & Viét Nam chua c6 nghién ctu
nao vé da hinh gen NPHS? ciing nhu quy trinh
phan tich gen nay. Tir nhu ciu lam sang, ching
t6i tién hanh dé tai nghién ciru nhém xay dung
quy trinh phan tich cac dot bién nam trong 6
exon dau ctia gen NPHS2 trén mau mau bénh
nhan mic HCTHTP.

2. Vit liéu va phwong phap nghién ciu

Thu thdp va bdo qudn mdu sinh phim:
149 mau mau toan phan lay tir tinh mach cua
bénh nhén nhi mac hoi ching than hu thu tai
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Bénh vién Nhi trung wong. Cac miu mau chdng
déng bang EDTA, bao quan ¢ -20°C dén khi
phén tich gen.

Tich chiét DNA tong so:sit dung EZN.A
blood DNA Mini Kit(Omega, My) theo quy trinh
khuyén céo ctia hing. DNA tong sdduoc kiém tra
va danh gia thong qua dién di trén gel agarose va
do OD tai budc séng 260 nm va 280 nm.

Thiét ké moi diic higu cho 6 exon ciia gen
NPHS2: st dung phan mém PerlPrimer version
1.1.1, ching t6i tu thiét k& cac moéi nhan dong
exon 2, 3 va 4 va dat tong hop tai hing IDT
(M¥). Céc cap moi ding cho nhan dong exon 1,
5 va 6 sur dung trinh ty cong bd boi Basiratnia
nim 2013 [8]. Trinh ty moi duoc trinh bay
trong bang 1.

Béng 1. Trinh ty mdi nhan dong gen NPHS2

. Do dai
Exon  Trinh ty moi san
pham
GCA GCG ACT CCA CAG GGA
1 CT 414 bp

TCC ACC TTA TCT GAC GCC CC

5 CTCTGACTACTCTGATTTGACTT 438h
CTCAAATGTGAACAGGAAGCC P

CTA GGA TCA TTC TTA TGC CA

3 GAGGTCCATATTACA AAT CTG ~ 238bp
C
TCC CTG TTT ATA CCTATT GTC

4 C 475 bp
CCC ATT CCC TAG ATT GCC

AAA GGA GCC CAA GAATCA
AG
> AAA TAT TTC AGC ATA TTG 292 bp

GCC
GTT TAG GCATGC TCT CCT C

6 GATATGGCTATAGTA CTC AGT ~ 228bp
G

Nhin dong 6 exon cia gen NPHS?2 bang
PCR: Dé c6 quy trinh nhan dong déc hiéu va on
dinh, chiing t6i xac dinh nhiét ¢ gan moi, nong
d6 DNA hoat dong tdi wu trong phan tmg PCR
su dung 0.2 mM dNTP Mix, 0,05 u/pul Pfu
DNA polymerase (Thermo  Scientific). Chu
trinh nhiét gdm 3 giai doan: bién tinh ban du
95°C trong 3 phuat; 35 chu ki: 95°C trong 30

gidy, gan moi trong 30 gidy, 72°C trong 1 phit;
thoi gian kéo dai cudi 72°C trong 5 phit. San
pham PCR dugc danh gia bang phuong phap
dién di trén gel agarose 1,5%.

Xdc dinh kiéu gen 6 exon ciia gen NPHS?2
bang gidi trinh tie: 20 pl san pham duoc gui
gial trinh ty tai hang IDT (Malaysia). Két qua
giai trinh tu duoc doc bing phan mém BioEdit
version 7.1.9 dé xac dinh kiéu gen cia mdi
bénh nhan.

Thi nghiém dugc thuc hién trén cac thiét bi
dat tiéu chuén tai Phong thi nghiém cua Khoa Y
Duoc, Dai hoc Qubc gia Ha Noi.

3. Két qua

Tdach chiét DNA tong so: Nong do DNA
thu tir 149 mau méu dao dong tir 31 - 350 ng/ul,
¢06 d0 tinh sach cao véi chi $6 OD14050thu duoc
tir 1,7 - 2,1. Két qua dién di trén gel agarose cho
thiy da thu duoc luong DNA tong sé dang ké,
it bi dut gy voi bang kha ro rang (Hinh 1).
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Hinh 1. Anh dién di DNA tong s trén gel
agarose 0,7%. Lan M: Lamda DNA/HindIII
marker. Lan 01-11: mau DNA tong s6 thu ciia
bénh nhan c6 mé sb twong Gmg.

Nhan dong 6 exon dau thuéc gen NPHS2
bang PCR

Chung t6i tién hanh PCR vo6i 10 nhiét do
dao dong quanh nhiét do gin moi dugc hang
khuyén céo. Két qua dién di ¢ hinh 2 cho thy
56°C 1a nhiét do cho phép nhan dong dic hiéu
v6i mot bang DNA hién hinh duy nhét cho ca 6
exon nghién ctru.

Chung t6i céac thuc hién PCR ¢ cac néng do
DNA lan luot 14 5,10,50,100 va 500 ng/pl. Két
qua dién di ¢ hinh 3 cho thiy véi ndng do DNA
tur 50-100 ng/pul phan Gng nhan dong dic hi¢u
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xay ra voi luong san phim 16n thé hién & cac
bang DNA sang ro.
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Hinh 2. Anh dién di san pham PCR t6i uu nhiét do
gan modi trén 6 exon NPHS2. Lan M: marker,
DC +: dbi chimg dwong, DC -: dbi chimg am,

ki higu trén cac giéng: nhiét do gan moi sir dung
cho cac mau (°C).

188

Xac dinh kiéu gen 6 exon dau thudc gen
NPHS?2 béng giai trinh tu

Duya vao két qua giai trinh ty két hop vdi co
so dir li€u trén NCBI, ching t6i xac dinh duogc
72 SNP trén exon 1 (cac SNP nim giira
rs144425595 va 1s568294841), 22 SNP trén
exon 2 (cac SNP nam giita rs574043805 va
rs370433996), 32 SNP trén exon 3 (cac SNP
ndm gitra rs778895897 va rs767605271), 37
SNP trén exon 4 (cac SNP nim giita
1541267604 va 1s577996273), 49 SNP trén exon

5 (cac SNP nam giita rs370260554 va
18766516719) va 17 SNP trén exon 6 (cac SNP
nam giita rs149786692 va rs773598807).
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Hinh 3. Anh dién di san phdm PCR véi ndng
d6 DNA khac nhau trén 6 exon NPHS2.

Lan M: marker, BC -: ddi chung am, ki hiéu trén
cac giéng: ndng d6 DNA céc mau (ng/ul)

n\r B9 100 $0 10 5 DC

Chung t6i ciing phat hién 2 da hinh mdi
chua duoc cong bd: 1 bénh nhan c6 kiéu gen di
hop AT & sau 4 Nu cta rs 772151217 trén exon
2 va 1 bénh nhén co kiéu gen TT & sau 2 Nu

clia 1786204708 trén exon 3. Mot s6 ket qua
doc kiéu gen tir giai trinh ty ctia mot sb mau
duoc thé hién trong Hinh 4.
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Hinh 4.‘,Mét s6 da hinh phat hién trén NPHS2.
A. Cac kiéu gen cua da hinh rs3738423;B. Dot
bién méi trén exon 2 va 3
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4. Thao luan

Hién nay c6 rat nhiéu cac phuong phap xac
dinh cic da hinh di truyén trénAND nhu ki
thuat da hinh d6 dai doan cédt giéi han
(Restriction fragment length polymorphism,
viét tit 1a RFLP), ki thuat sir dung dau do ADN
(DNA- probe), ky thuat da hinh cau tao soi don
(single strand conformational polymorphism,
viét tit 1a SSCP), giai trinh ty, sic ki long cao
ap bién tinh (Denaturing high performance
liquid chromatography, viét tit 13 DHPLC),
chip ADN (SNP microarray). Tuy nhién,giai
trinh tw van 1a phuong phap tot nhat dé xac dinh
chinh x4c cung Itc tat ca cac da hinh trén phan
doan can phan tich, pht hop cho cac nghién ctru
chua xac dinh dugc da hinh lién quan dén bénh
1y quan tdm. Bén canh do, giai trinh ty xac dinh
duge su xuat hién cua dot bién, cung cép dir
liéu kiéu gen day du cua d6i tuong tham gia
nghién cuu.

Ap dung phan tich trén 149 bénh nhan cho
thy quy trinh phan tich gen cua ching tdi c6
tinh 6n dinh, dé dang lip lai v6i do chinh xic
cao. Phan ung nhan dong gen xdy ra voi do
nhay cao chi v6i lugng DNA 16n hon 10 ng/ul
(hinh 3).

Nham dua quy trinh c6 thé sir dung tai céc
phong kham va co sé nghién ciru c6 thiét bi phu
hop, chung toi di c¢b ging don gian hoéa quy
trinh. DNA duogc tach tir miu mau toan phan, 13
dang mau dé thu thap tai cac co s& kham chita
bénh. Chung t6i ciing da tu thiét ké mot sb cap
mdi dé phan tng nhan dong gen c6 thé tién
hanh véi cac didu kién vé thanh phan, nhiét do
dung chung dugc cho viéc nhan dong ca 6
exon.Viéc tbi wu duoc cac diéu kién nhu vay co
¥ nghia quan trong trong mg dung thyc té vi
tiét kiém duoc thoi gian va cong strc thao tac.

Trong 149 bénh nhan nghién ctru, ngoai hai
dot bién m&i ndm trén exon 2 va exon 3,ching
t6i thay c6 7 SNP ¢6 tinh da hinh trén exon 1 - 4
la 11079292, rs758564490, rs3738423,
rs200437667, rs12401711, rs12401708
vars528833893; exon 5,6 c6 tinh déng hinh.
Két qua nay twong ddng v&i nghién ciu cua
Hasan Otukesh trén 20 bénh nhan nhi mic hoi

chtiing than hu khang corticoid tai Bénh vién
Ali Asghar (Iran) va nghién ctru cia Maruyama
trén ca 8 exon & 36 tré em Nhat Ban mic
HCTH khang corticosteroid [9, 10]. Nghién ctu
vé HCTH khang corticosteroid d6i v6i mot sb
nhém nguoi chau Au cho théy ti 16 xuat hién
dot bién gen NPHS2ciing khong cao, tir 12-19%
[11-13].

Quy trinh dugc xay dung trong nghién ciu
nay sé 1 cong cu hd tro cac nghién ciru vé mbi
lién quan giita kiéu gen NPHS2 va HCTH, mot
mang nghién ciru van can bd sung thém nhiéu
dan liéu va hoan toan chua duoc danh gia &
Viét Nam. Nghién ctru & tré em Ai Cap miéc
HCTH khéang corticosteroid khong cé tién sir
gia dinh cho thiy kha ning lién quan giita mot
sO dot bién gen NPHS2dén tién lugng kém
thuan loi ctia nhiitng bénh nhan nay [14].
Nghién ctru 484 bénh nhan mic hoi chirng than
hu & Nam An Do phat hién 4 dot bién NPHS2
la  1s74315345,rs869025495,rs74315342  va
1s74315346, chi xuit hién trong nhém khang
corticoid ma khong xuat hién trong nhom nhay
cam véi corticoid [15]. O Viét Nam, chung toi
khuyén nghi mé rong thyc hién cac nghién ciru
tiép theo két hop véi cac dit liéu can lam sang
va 1am sang vé HCTHTP dé danh gia mbi lién
quan giita cac da hinh di truyén NPHS2d6i véi
dép tmg thudc corticoid trong diéu trj HCTH.

5. Két luan

Chung t6i da xay dung duogc quy trinh phan
tich gen cho exon 1 dén 6 thudc gen NPHS2 sir
dung mau mau toan phan. Quy trinh da duogc ap
dung thanh cong trén 149 bénh nhan nhi méc
héi chitng than hu tién phat.

Loi cam on

Chung to6i1 tran trong cam on sy tai trg cua
Pai hoc Quoc gia Ha Noi cho d¢ tai ma so
QG.16.23 @€ thyc hién nghién ctru nay.
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Establishing the Genotyping of NPHS2 Polymorphisms
in Patients with Primary Nephrotic Syndrome
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Abstract: Podocin protein is encoded by the NPHS2 gene is largely responsible for resistance to
corticosteroid in pharmacological treatment of nephrotic syndrome. Therefore, we have constructed
the genotyping test of NPHS2 polymorphisms on 149 pediatric patients with primary nephrotic
syndrome. Main methods consisted of DNA extraction from peripheral blood samples, polymerase
chain reaction (PCR) and Sanger sequencing. In my study, 251 SNPs from 6 exons and 2 new
mutations have detected by genotyping test. These results will provide helpful tool and data for further
research to determine the role of NPHS2 polymorphisms with corticosteroid response in the treatment
of nephrotic syndrome.

Keywords: NPHS2, podocin, primary nephrotic syndrome.



