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TOM TAT

Hoi chimg thén hu bAm sinh (Congenital nephrotic syndrome - CNS) la m6t bénh nguy hiém hiém gap, duoc di
truyén nhu mét tinh trang lén trén nhiém sic thé thuong. CNS thudng xay ra rit sém ngay sau khi sinh va cha yéu ¢
céc gia dinh nguoi Phin Lan. Tuy nhién, hién nay CNS da dugc bio cdo ¢ hau hét cac nude va ving lanh thd véi ty
16 méc u6c tinh khoang 1,2 ca trén 10.000 tré dé ra séng. Bénh nhan CNS c6 chirc ning than suy giam, tai phat
nhidu 1an va xuét hién suy than ting dén, tién trién nhanh thanh bénh than giai doan cudi. Cho dén nay, bénh khong
6 diéu trj dac hiéu, cha yéu 1a diéu tri béng corticosteroid va cho ghép than. Dot bién trén gen NPHSI, gen ma hoa
cho nephrin protein, dugc xac dinh 14 nguyén nhén chinh giy ra CNS & bénh nhan. Trong nghién ctru nay, lan diu
tién & Viét Nam chung t6i tién hanh phan tich dot bién trén gen NPHSI & bénh nhan méc hoi ching than hu bim
sinh. T4t ca 29 exon va cac ving ranh gioi tlep gidp gilia intron va exon cua gen NPHS!I dugc phan tich bing PCR
va giai trinh ty. Phan tich di truyén cho thdy bénh nhan mang ddng thoi mot diém da hinh p.E117K (exon 3), mot
diém @6t bién p-D310N (exon 8) va mot dot bién dich khung do sy thém moét nucleotide G & vi tri 3250 - 3251 trén
cDNA (p.V1084GfsX12) (exon 24), tit ca déu & dang di hop tir. Phan tich bién ddi trén gen NPHSI & bé va me bénh
nhan cho thdy da hinh p.E117K va d6t bién p.D310N dugc di truyén tir b6 va dot bién p.V1084GfsX12 dugc di
truyén tir me v6i kidu hinh binh thudng.

Tir khéa: Bénh nhdn Viét Nam, bénh di truyén, dot bién trén gen NPHSI, héi chitng than hw bam sinh (CNS),
nephrin protein

MG PAU

Hoi chimg than hu bdm sinh (CNS) 1a bénh di
truyén hiém gap, khoi phat trong 3 thang dau sau sinh.
Bénh dugc mo ta 1an dau tién vao ndm 1959 boi tac gia
Hallman va Hjelt, sau d6 da dugc phat hién thém nhiéu
truong hop méc khac ma chu yéu trén cong dong dan
cu nguoi Phén Lan nén duogc goi 1a hoi ching than hu
bam sinh tuyp Phan Lan véi tin xudt 1/200 tré tai Phan
Lan. Tuy nhién, sau d6 bénh ciing dugc phat hién va
béo c4o trén nhing cong ddng dan cu khac & Trung Au,
Chau My, Chau A (Lenkkeri ef al., 1999; Aya et al.,
2000; 2009; Shi et al., 2005; Hinkes et al., 2007,
Heeringa et al., 2008; Ismaili et al., 2009; Lee et al.,
2009; Schoeb et al., 2010; Wu et al., 2011; Yu et al.,

2012; Fuet al., 2015).

Nim 1966, Norio ¢ mé ta day 1a bénh di truyén
gen lan ndm trén nhidm sic thé thuong, ty 1€ méc
uée tinh khoang 1,2 ca trén 10.000 tré dé ra song.
Anh huéng cia hoi ching nay thuong giy ra tinh
trang tré dé non, thuong & tudn thir 35-38 cua thai
ky. Pac trung cua bénh la xuét hién protein ni¢u tur
rat som, ngay sau dé, thdm chi ¢ thé tir trong tir
cung me lam cho tré sau khi sinh dé ¢6 giam albumin
mau nang va tang lipid mau rét cao. Hon mot ntra sb
tré mac CNS c¢o tri€u chirng phu trong tudn dau tién
sau sinh, sau d6 tré thuong phai nhap vién do tinh
trang nhiém tring va giam albumin mau ning. Chirc
nang loc ciia ciu than van binh thuong trong 6 thang
dau sau khi sinh, nhung sau d6 chirc ning than suy
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giam dan va xuét hién suy than ting dan, tién trién
nhanh thanh bénh than giai doan cudi phai ghép
than. Bénh khong c¢6 diéu tri dic hiéu, chu yéu 1a hd
trg y té va cho ghép than.

Trén 90% bénh nhan mic CNS c6 dot bién gen
NPHSI, dot bién trén gen NPHS2 rit hiém gip
(Sonmez et al., 2008). Gen NPHSI ma hoéa cho mot
protein c6 tén la nephrin ¢ vai tro quan trong trong
viéc dam bao cac hoat dong loc cua ciu than
(McCarthy and Saleem, 2011). Khi xdy ra dot bién
gen NPHS! giy ra su thiéu hut hodc suy giam chirc
nang cua nephrin va gay nén bénh canh trén lam sang
ctia hoi chimg than hu rat sém (trudc 3 thang tudi).
Gen NPHS!I nim trén nhiém sic thé 19 tai vi tri
19q13.1 bao gdm 29 exon ma héa cho nephrin protein
g(“)m 1241 amino acid (Kestila et al., 1998). Nephrin
1a glycoprotein van chuyén mang thugc ho globumin
mién dich (Kestila et al., 1998; Tryggvason et al.,
2006; Patrakka and Tryggvason, 2007). Nephrin tham
gia vao cu tric co ban ciia khe co hoanh bao gdm
tam vung chirc nang Ig ngoai bao, mot vung vén
chuyen mang ngan va mot vung chirc nang co chét té
bao (Tryggvason et al., 2006). Nephrin dong vai tro
quan trong trong chirc nang loc chon loc ctia co hoanh
khe (Patrakka ef al., 2000). Vai tro ctia gen NPHSI &
bénh nhan mic CNS di duoc khéng dinh trén nhiéu
nghién ciru khac nhau va phan tich dot bién gen nay
tro thanh tiéu chudn vang dé chan doan xac dinh. Cho
dén nay, da c6 nhiéu nghién ctru phén tich cac dot
bién gen NPHSI qua do6 da tim ra dugc 220 vi tri dot
bién trén gen NPHSI. Hau hét cic dot bién nay 14 cac
dot bién nham nghia xay ra ¢ phan chuc nang Ig ngoai
bao, cac dot bién nay dan dén sy gip bat thuong cua
ong sinh niéu cua ludi ndi chit, do do dan dén viéc
van chuyén sai 1éch dén bé mit té bao (Liu er al.,
2001). Tai Viét Nam chua co bao cdo nao vé CNS
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cling nhu phan tich nhing thay d6i vé mit di truyén
cua gen NPHSI dugc thyc hién.

Trong nghién ciru nay, lan diu tién ching t6i
tién hanh phan tich toan by gen NPHSI & bénh nhén
méc CNS va gia dinh bénh nhan dé x4c dinh cac dot
bién trén gen NPHSI nhim tim hiéu mdi lién hé gitra
lam sang va thay ddi trong gen NPHSI tir d6 dua ra
céc tu van di truyén cho gia dinh bénh nhan.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Mau mau clia bénh nhéan va gia dinh bénh nhan
dugc chan doan miac CNS nhép vién va diéu tri tai
Khoa Thén va Loc mau, Bénh vién Nhi Trung wong
trong nam 2015. Chén doan CNS dugc thyc hién
theo tidu chuén cia KDIGO (2012). CNS: Albumin
mau < 25gam/lit; protein mau <S6gam/lit;
protein/creatinin niéu > 200mg/mmol. Cac tri¢u
ching l4m sang, can lam sang xudt hién truée 3
thang tudi.

Phuong phap nghién ciu

Toan bd 29 exon va cac phan ranh gidi intron —
exon trén gen NPHSI duogc khuéch dai bang phan
tng PCR v6i céc cip mdi dic hiéu duge tong hop
theo bao céo cua Lenkkeri et al, (1999). Giai trinh
tu cac doan duogc khuéch dai trén gen NPHSI bﬁng
phuong phap giai trinh ty tryc tiép tir san pham PCR
trén may giai trinh tu tuw dong ABI 3100 Bio System
(M§) theo phuong phap ctua Sanger et al, (1977).
Phan tich két qua gii trinh tw va so sanh vdi trinh ty
gen NPHSI di dugc cong bd trén Ensembl véi mé sb
ENST00000378910 bang phan mém BioEdit.
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Hinh 1. M6 hinh cAu tric ctia phan t& protein NPHS1. A: Ving chirc nang Ig ngoai bao; B: Viing van chuyén mang; C: Viing

chtrc nang co chét t& bao.
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Hinh 2. Cac dét bién trén gen NPHS1 & bénh nhan. A: Bién di di hop t&r p.E117K; B: Dét bién dj hop p.D310N; C: Dét bién

di hop t&r p.V1084GfsX12.

KET QUA VA THAO LUAN

Phan tich di truyén cac bién dbi trén gen NPHSI
cho thdy bénh nhan c6 ba diém thay ddi nucleotide
dan dén sy thay ddi amino acid tai cac vi tri p-E117K
(exon 3 — Igl), p.D3ION (exon 8 — Ig2) va
p.V1084GfsX12 (exon 24 — ving van chuyén mang),
tat ca déu & dang di hop tir (Hinh 1, 2). Két qua phan
tich di truyén trén bd me cua bénh nhan cho théy su
bién d6i p.E117K va dot bién p.D310N dugc di
truyén tir bd; trong khi d6 dot bién p.V1084GfsX12
dugc di truyén tir me (Hinh 3). Bénh nhan c6 mot
anh trai ciing méc hoi chimg than hu bdm sinh va da
chét Iic sau thang tudi, tuy nhién, ching t6i khong
liy dugc miu méau cia anh trai bénh nhan dé phan
tich. Sy thay ddi amino acid & vi tri p.E117K nam
trén Igl 1a mot diém da hinh da dugc Lenkkeri va
ddng tac gid cong bd nam 1999, cac tac gia da dé
nghi chip nhan day 1a mot diém da hinh.

p.D310N
pEI117K

Z1
=

p.D310N
p.-V1084£sX1095

p-V1084£sX1095

@

Hinh 3. So dd di truyén bénh cla gia dinh bénh nhan.

Dot bién p.D310N trén Ig2 ciing da dugc Shi
va ddng tac gia cong bd nam 2005. Fu va ddng tac
gia (2015) ciing bao cao vé mot truong hop bénh
nhan mang dot bién di hop tir p.D310N va dot bién
di hop tir IVS11+1G>A. Tuy nhién, bb va me cua
bénh nhan mang mt trong cac dot bién nay & dang
di hop tur lai ¢6 kiéu hinh binh thuong. Didu nay co
thé dugc giai thich 1a do dot bién thay thé amino
acid aspartic bing amino acid asparagine & vi tri
310 trén Ig2 da dan dén sy gap 16i va khiém khuyét

trong van chuyén noi bao (Liu et al., 2001) va dot
bién nay dugc chap nhan nhu mdt dot bién bénh ly
(Shi et al., 2005).

Dot bién thém mot nucleotide G vao vi tri 3250 -
3251 trén ¢cDNA dan dén su léch khung doc va dot
bién p.V1084fsX1095(exon 24) trén NPHSI, day
cling 1a mot dot bién bénh 1y di dwoc cong bd
(Lenkkeri et al., 1999; Lee et al., 2009; Santin et al.,
2009). Theo Santin er al, (2009), dot bién 1éch
khung va d6t bién v6 nghia dan dén su ngimng tong
hop protein tao nén nhiing protein khong day du
dugc xép vao nhom céac dot bién nguy hai. Mot bénh
nhan ngudi Trung Qubc mang dong thoi dot bién
ddng hop tir tai vi tri nay cung bién dbi di hop tir
p.E117K va ¢.3315G>A c6 kiéu hinh bénh rit ning
(Yuetal., 2012).

Nghién ctru ctia Liu ef al., (2001) ciing cho thiy
céc dot bién dan dén sy thay d6i amino acid ¢6 thé
da gy ra su gap 15i ctia phén tir protein bi dot bién
va anh hudng den sy van chuyén noi mang ciia phan
tir protein. Su gép 13i sai ctia phan tir protein do dot
bién nham nghia 1a co ché chung trong sy phat sinh
bénh cia mot s6 bénh ¢ ngudi nhu bénh xo nang hay
hoi ching nhip tim chim (long QT syndrome)
(Cheng et al., 1990; Zhou et al., 1998). Trong nghién
clru cua Liu et al, (2001), hau hét cac bénh nhan
mang dot bién di hop tir trén ving chirc ning Ig
ngoai bao cua phan tir protein, 10 bénh nhan mang
mot dot bién, 4 bénh nhan mang dong thoi hai dot
bién trén ving chirc ning Ig va 1 bénh nhan mang
ddng thoi ba dot bién trong d6 co mot dot bién &
ving chtic ning co chét t& bao. Két qua nghién ctru
nay chi ra ring cac dot bién trén ving chirc ning Ig
¢6 anh huéng quan trong dbi vai vai tro chirc ning
clia protein NPHS1. Tuy nhién, vi chua co ciu trac
khong gian cua phén tir protein nephrin nén chua thé
dy doan dugc tac dong cua ting dot bién 1én qua
trinh gép ctia protein.

Hién tuong mot bénh nhan mang déng thoi nhidu
dot bién dd duoc bao cho trong cac nghién ciru trudc
day nhu bdo céo cua Lenkkeri et al., (1999) cho thay co
dén 15 truong hop trén téng sb 28 truong hop mic
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bénh mang tir hai dén ba dot bién. Nhiéu béo céo ciing
dua ra cac truong hop bénh nhan mang dong thoi hai
dén ba dot bién trén gen NPHSI (Aya et al., 2009; Lee
et al., 2009; Machuca et al., 2010; Schoeb et al., 2010;
Wu et al., 2011; Fylaktou et al., 2012; Yu et al., 2012;
Fuetal., 2015).

Nhu véy, ciing co thé giai thich cho trudng hop
bénh nhan trong nghién ctru ciia ching t6i c6 kiéu
hinh bénh rat nang trong khi bd va me cua bénh nhan
¢6 kiéu hinh binh thudng mic du b cta bénh nhan
mang bién ddi dong hop tir tai vi tri p.E117K va me
bénh nhin mang d6t bién di hop tu
p.V1084£sX1095. Sy biéu hién bénh rit ning & bénh
nhan c6 thé 1a do bénh nhin mang dong thoi ba dot
bién di hop tir nay din dén sy anh huong nghiém
trong dén cdu trac va chirc nang ctia protein.

KET LUAN

Trong nghién ctru nay, ching t6i da tién hanh
phan tich toan by 29 exon va cac vung ranh gigi
intron/exon ciia gen NPHS! ¢ bénh nhan mic CNS
va gia dinh. Két qua ching toi di xac dinh dwoc
bénh nhin mang dong thoi dot bién p.E117K,
p-D310N, p.V1084GfsX12 ¢ dang di hop tir. Trong
d6, da hinh p.E117K va dot bién p.D310N dugc di
truyén tir b va dot bién p.V1084GfsX12 dugc di
truyén tir me v&i kiéu hinh binh thuong.

Loi cdm on: Cong trinh dwoc hoan thanh voi sy
hé tro kinh phi cia dé tai cap co sé Vién Nghién
cuu hé gen, Vién Han ldm Khoa hoc va Cong nghé
Viéet Nam.
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SUMMARY

Congenital nephrotic syndrome (CNS) is a rare and severe disease, is inherited as an autosomally recessive
trait. CNS occurs predominantly in families of Finnish origin and manifests shortly after birth but now it has
been observed in all countries and races with an estimated incidence of 1.2 cases per 10,000 live births. CNS
patients have gradually impaired renal function, renal failure occurred ascending, and rapidly progressed to
end-stage renal disease. Untill now, the disease has had without specific treatment, medical mostly
corticosteroid therapy to anti-inflammatory and immuno suppressive and await a kidney transplant. Mutations
in NPHSI gene, which encodes nephrin protein, are known to be the main causes of congenital nephrotic
syndrome in the patients. The NPHS1 protein plays an important role in ensuring glomerular filtration
activities and mutation analysis in NPHS!I gene becomes the gold standard for diagnosis for CNS. In this study,
for the first time in Vietnam, we performed mutational analysis of NPHS! in a patient. The patient was
admitted in the Department of Pediatrics, Vietnam National Hospital of Pediatrics and was diagnosed with
congenital nephrotic syndrome. All 29 exons and exon/intron boundaries of NPHSI gene of patient and his
parents were analyzed using PCR and DNA sequencing. Genetic analysis of the NPHSI gene revealed
compound of one heterozygous variant p.E117K (exon 3), one heterozygous missense mutation p.D310N
(exon 8) and one heterozygous frame-shifting mutation (c.3250_3251insG causing p.V1084GfsX12 in exon
24) in patient. Mutation analysis in NPHS! gene in parents showed that polymorphism p.E117K and mutation
p.D310N were found in healthy father and mutation p.V1084GfsX12 was found in healthy mother.

Keywords: Vietnamese patients, genetic disease, mutations in NPHS1, congenital nephrotic syndrome (CNS),

nephrin protein
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