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Két qua budc dau phan tich da hinh thai don gen NPHS2 ¢
bénh nhi mac hoi chiing than hu tién phat
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Tém tat: NPHS2 1a gen mad hoa cho protein podocin. Nhidu nghién ctru trén thé gidi chi ra dot
bién gen nay 1a nguyén nhan chinh gay nén hoi chimg than hu (HCTH) khéi phéat sém & tré nho va
HCTH khang corticosteroid. Chinh vi vay, chung t6i tién hanh nghién ciru phan tich kiéu gen 6
exon cua gen NPHS2 trén nhom 149 bénh nhi méac hoi ching thén hu tién phat ¢ Vién Nhi trung
vong. Phuong phap nghién ctru chinh duoc sir dung bao gom tach DNA tong s6 tir mdu mau ngoai
vi, khuéch dai gen bang PCR, xac dinh kiéu gen bang phuong phap giai trinh ty Sanger. Két qua
nghién ctru cho thiy ching t6i di xdy dung dugc quy trinh phan tich kiéu gen 6 exon ciia gen
NPHS2 véi cung mot didu kién phan ng PCR va buéc d4u co6 nhitng két qua véi 251 SNP duge
phat hién, trong d6 c6 2 vi tri xuét hién SNP mdi & exon 2 va exon 3. Day 1a két qua hét stc co v
nghia dé giup cho nhitng nghién ctru sau nay vé mbi lién quan gitra kiéu gen va nguy co mic
HCTH khéng corticosteroid & tré em méc HCTH tién phat ngudi Viét Nam.

Tur khoa: NPHS2, podocin, héi ching théan hu.

1. Pit van dé

Hbi ching than hu (HCTH) 1a bénh vé cau
than thudng gip nhat & tré em [1]. Khoang 20%
bénh nhan khong c6 dap tng sau didu tri v6i
corticosteroid (nhém HCTH khang steroid) va
cac thube e ché mién dich khac, trong d6 50%
bénh nhan s& trién thanh suy than hodc bénh
than giai doan cudi gay anh huong rat 1on dén
sitc khoe va cudc sdng cua tré ciing nhu gia
dinh [2]. Cac nghién ctru phan tu hi¢n nay da
x4c dinh dwoc mot sé gen ma hoa cho céac
protein ¢6 vai tro chinh dam bao tinh toan ven
ctia hang rao loc cau than, trong d6 phai ké dén
podocin [3]. Podocin dugc ma hoa bdi gen
NPHS?2 gdm 8 exon nam trén vai dai cua nhiém
sic thé s6 1 ¢ nguoi (1g25-g31) [4]. Bing
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nhitng be‘ing chung trén dong vat thyc nghiém
knock out gen NPHS2 va nhiing bang ching
phan tich méi lién quan gitta da hinh di truyén
gen nay voi HCTH khéng steroid & tré em, céac
nha khoa hoc dd ching minh duoc dot bién gen
NPHS?2 ¢6 lién quan chat ché t&i héi ching than
hu tién phat khang corticosteroid [5, 6]. Phan
tich dot bién gen NPHS2 co thé giup sang to
nguyén nhan khang thudc dé bénh nhan khong
phai chiu dung nhitng tac dung phu va cac bién
chimg nang né khi phai diéu tri bang cac thuoc
{rc ché mién dich. Tai Viét Nam du di mot sb
nghién ctu 14m sang vé HCTH khang
corticosteroid nhung chua c6 nghién ciru ndo vé
da hinh di truyén trén bénh nhan mic HCTH
thé khang costicosteroid duoc cong bd.Tir nhu
cau 1am sang, ching t6i tién hanh nghién ciru dé
thiét 1ap quy trinh phan tich kiéu gen 6 exon
cua gen NPHS?2.
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2. Nguyén liéu va phwong phap nghién ctru

Thu thdp va bdo quéin méu sinh phém:
149 miu mau toan phan (2ml) bao quan trong
EDTA luu & -20°C dén khi sir dung.

Tdach chiét DNA tong so: DNA tong s
dugc tach tir mau mau toan phan, ching toi sir
dung E.Z.N.A blood DNA Mini kit (Omega-
Biotek) theo quy trinh khuyén céo cta hing

Thiét ké méi dac hiéu cho 6 exon cua gen
NPHS?2: Cip moi dugce thiét ké va danh gia cac
thong s6 v6i phidn mém PerlPrimer version
1.1.14. Cap mdi tu thiét ké dugc dat tong hop
tai hang IDT (M) v6i trinh tu dugc trinh bay
trong bang 1.

Bang 1. Trinh ty mdi nhan dong gen NPHS2

Exon Trinh ty mdi Do dai
san
phim

1 GCA GCG ACT CCA CAG GGACT 414 bp
TCC ACC TTA TCT GAC GCC CC

2 CTCTGACTACTCTGATTTGACTT 203 b
GGCTTCCTGTTCACATTTGAG P

3 CTA GGA TCA TTC TTA TGC CA 238 b
GAGGTCCATATTACA AAT CTG C P

TCC CTG TTT ATA CCTATT GTC C

4 475 bp
CCC ATT CCC TAG ATT GCC
AAA GGA GCC CAA GAATCA AG

5 292 bp
AAA TAT TTC AGC ATA TTG GCC
GTT TAG GCA TGC TCT CCT C

6 228 bp

GATATGGCTATAGTA CTC AGT G

Nhén dong 6 exon ciia gen NPHS?2 bang
PCR: Dé c6 quy trinh nhan dong dic hiéu va én
dinh, nhiét do ge"m moi, n6ng do6 hoat dong tdi
wu cla cac thanh phan trong phan tng PCR sir
dung Pfu DNA polymerase dugc xac dinh. San
pham PCR duoc dién di trén gel agarose 1.5%,
dung thang chuan Ruler 100 bp Plus DNA
Ladder (SM0321, Thermo Scientific) va hinh
anh duoc ghi lai bang h¢ thong chup anh dién di
Gel-Doc It.

Xdc dinh kiéu gen 6 exon gen NPHS2
biang phwong phdp gidi trinh tw: 20 pl san
pham PCR dugc tinh sach bang kit E.ZN.A.®
Cycle-Pure Kit (Omega-biotek) va giai trinh tu
str dung may phan tich phan doan DNA tu dong

3500 (Applied Biosystems) va kit BigDye®
Terminator v3.1 cycle sequencing (Applied
Biosystems). Két qua giai trinh ty dwgc mo
bang phan mém BioEdit version 7.1.9, qua d6
xéc dinh kiéu gen cua bénh nhan.

3. Két qua va thio luin

Tdch chiét DNA tong sé: 149 miu méau toan
phin déu tach duoc DNA tdng sé nho sir dung
kit E.ZN.A blood DNA Mini kit (Omega-
Biotek). Nong do DNA dao dong tir 31.7 -
353.65 ng/ul. Mau c6 do tinh sach cao, 131/150
(87.33%) mau co chi sb A260/280 trong
khoang 1.7-2.0. Ngoai ra, chét lugng ciia mau
ADN tong sé dugc kiém chimg bang phuong
phap dién di cho két qua nhu & hinh 1. Két qua
dién di cho thay hinh anh mot biang sang rd,
ADN khoéng bi dut giy du diéu kién dé tién
hanh phan Gng nhan dong tiép theo béng
phuong phap PCR.

Hinh 1. Anh dién di trén gel agarose 0,7% ctia ADN
tong sb tach tir mdu mau toan phan cua bénh nhan.
M la marker; 1-11 la s6 thir tu cia mau ADN téng $6
cua 11 bénh nhan.

Nhén dong 6 exon ciia gen NPHS2 bang
PCR: ca 6 exon déu nhan dong thanh cong véi
cung mot diéu kién PCR duoc trinh bay trong
bang 2:

Hoba chat Nong d6
dNTP Mix 0.2 mM

Pfu DNA polymerase 0,05 u/pl

Mbi (mdi loai) 0.3 uM

DNA 50 - 100 ng/ul

Chu trinh nhiét cho phan tmg PCR gdm 3 giai
doan: bién tinh ban déu 95°C trong 3 phut; 35 chu
ki: 95°C trong 30 gidy, gan mdi & 56°C trong 30
gidy, 72°C trong 1 phut; thoi gian kéo dai cudi
72°C trong 5 phut. Chit luong PCR dugc minh
hoa be"mg anh dién di cho exon 2 ¢ hinh 1.
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Hinh 2. Anh dién di trén gel agarose 1.5% ctia thi
nghiém PCR exon 1-6 cua gen NPHS2. M: marker;
(-): i ching am; (+): Pbi chimg dwong; 1-6 1a ky

hiéu twong tmng tir exon 1 dén exon 6.

Trong tdi wu quy trinh dé xac dinh trinh ty
ciia mot gen kich thude 16n voi nhiéu exon,
vi¢e dua duoc phan ung PCR dé nhan dong tat
ca cac exon vé cing mot diéu kién ¢ y nghia
rit quan trong trong Ung dung thuc té dé chan
doan bénh. O nghién ctru ndy, ching toi di thuc
hién dugc viéc nhan dong thanh cong 6 exon
cia gen NPHS2 trong cung mét diéu kién nhu
trinh bay & trén, qua do tiét kiém thoi gian va
cong stre cua ngudi thuc hién mot cach dang ké.
Xac dinh kiéu gen NPHS2 bing phwong
phap giai trinh tw: Dua vao két qua gidi trinh
twr, két hop véi co sé dir liéu trén NCBI chiing
16i xac dinh dwoc cdc SNP xudt hién & 6 exon
nhuw trinh bay o Bdang 2.

Béng 2. Cac SNP xuét hién trén 6 exon clia gen

NPHS?2
Exon Cac SNP
1 72 SNP; rs1079292; rs7585644 xuat hién
da hinh )
2 44 SNP; rs3738423 xuat hién da hinh;

xuét hién da hinh méi (A/T) & vi tri 161
v6i kiéu gen di hop tir

3 32 SNP; rs200437667 xuit hién da hinh;
xuét hién da hinh méi (T/A) & vi tri 130
v6i kiéu gen ddng hop tir kiéu dot bién

4 37 SNP; 1s12401711; rs12401708;

15528833893 xuét hién da hinh

49 SNP; khong xuét hién da hinh

6 17 SNP; khong xuét hién da hinh

(9]

Trén thé gidi, da co nhiéu cong bd vé da
hinh gen NPHS2 & cac qudc gia khac nhau.

Nam 2002, nhom Frishberg di phan tich kiéu
gen cua 27 bénh nhan ngudi Israel-A Rép thiy
¢ dot bién trong gen NPHS?2 chiu trach nhiém
mi hoa 6ng than. Pay 1a thé hay gip cua hoi
chung than hu khang steroid & tré em Israel-A
Rap. Két qua cho thdy 15 bénh nhan (55%) la
ddng hop tir dot bién (R138X) va déu c6 cing
mot haplotype ddng hop tir da hinh A1023G
[7]. Nam 2007, Berdeli nghién ctru dot bién gen
NPHS?2 trén 295 tré em ¢ Thoé Nhi Ky mic
HCTH tién phat khang thudc thidy: Bén muoi
mdt bénh nhan (13,8%) co tién st gia dinh va
254 bénh nhan (86,2%) 1a ngau nhién. Phan tich
dot bién da duoc thuc hién trong tat ca tam
exon cua gen NPHS2 v&i phuong phap trinh tu
ADN truc tiép. C6 53 dot bién NPHS2 bénh
sinh khac nhau dwoc phat hién, trong d6 c6 37
d6t bién méi. Ty 18 phat hién dot bién 1a 24,7%
cho tit ca cac bénh nhan, 29,2% cho nhém cd
tién sur gia dinh, 24% cho nhém ngau nhién.
Trong ) nhitng bénh nhan c6 dot bién, ty 1€
suy than va / hodc giai doan cudi bénh than
(26%) cao hon so véi nhitng nguoi khong co
dot bién (12,6%) mot cach dang ké [8]. Nam
2013, Basiratnia va cong su da nghién ctru trén
99 tré em mic hoi chimg than thu & Tay Nam
Iran trong d6 c¢6 49 tré em mic HCTH khang
thudc va 50 tré em v6i HCTH nhay thudc va dé
xuét phac dd diéu tri méi cho tré mic HCTH
khang thudc dua trén xac dinh cac dot bién gen
nay [9]. Nam 2014, Tory va cdng su, nghién
clru trén 318 bénh nhan ngudi Phap mic HCTH
khang thudc, trong d6 c¢6 71 truong hop khoi
phat mudn va 247 truong hop khéi phat soém
cling ching minh méi lién hé chit ché giita
HCTH khang thubc v6i da hinh di truyén gen
NPHS?2 trén ca 8 exon [12]. Tai Viét Nam, day
1a cong bd dau tién vé két qua giai trinh tu toan
bd exon trén gen NPHS2 ¢ bénh nhan nhi ngudi
Viét Nam mdc hoi chung than hu tién phat.
Trong do, chiing t6i phat hién c6 152 SNP véi 7
SNP xuét hi¢n da hinh trén exon 1, 2, 3 va 4.
Tai exon 5 va 6, khong c6 SNP nao xuét hién
da hinh. Két qua nay phu hop véi mot sb nghién
ctru trén tré em Iran mac HCTH khang thubc giai
doan mudn (n=25) hodc trén bénh nhan HCTH
khang thudc giai doan sém (n=20) khong tim thay
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da hinh nao cia NPHS?2 trén exon 5 va 7 [10, 11].
Bén canh nhiing da hinh da dugc cong bo,
chung t6i 1an dau tién phat hién hai dot bién
méi ndm trén exon 2 va exon 3 clia gen NPHS2
0 bénh nhan nhi mic HCTHTP. Liéu hai dot
bién méi nay c6 y nghia gi trong hoi ching than
hu tién phat khang corticosteroid hay khong,
cdn c6 nhimg nghién ctu tiép theo dé kiém
chung gia thuyét nay.

4. Két luan

Chung t6i da xay dung dugc quy trinh xac
dinh da hinh thai don (SNP) trén 6 exon thude
gen NPHS2 va ap dung thanh cong quy trinh
nay phan tich gen trén nhém bénh nhan nhi méc
héi chirng than hur tién phat.

Loi cam on

Chuing t6i tran trong cam on sy tai trg cua
Pai hoc Quoc gia Ha Noi cho d¢ tai ma so
QG.16.23 d¢ thyc hién nghién ctru nay.
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Initial Results in Genotyping of 6 Exons of NPHS2 Gene in
Pediatric Patients with Nephrotic Syndrome
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Abstract: NPHS?2 is gene coding for podocin protein that plays an important role in nephrotic
syndrome. Many studies showed NPHS2 causing early onset and not responding to standard steroid
treatment in pediatric patients with nephrotic syndrome. In this study, we established the genotyping
method of 6 exons of NPHS2 in pediatric patient blood samples collecting in National Pediatric
Hospital. Blood samples was extracted DNA and amplified wanted gene by PCR. Different PCR
conditions was tested, then optimal PCR product was sequenced. From sequencing results, 251 SNPs
from 6 exons was detected including 7 SNPs with various polymorphism; 2 new SNPs in exon 2 and
exon 3. In conclusion, we were successfully establishing the genotyping method of all 6 exons of
NPHS2 in one PCR procedure and got some first results that would be useful for our next clinical
study on Vietnamese pediatric patients with nephrotic syndrome.

Keywords: NPHS2, podocin, nephrotic syndrome.



