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TOM TAT

Hoi chimg than hu bdm sinh (Congenital nephrotic syndrome - CNS) 1 bénh di truyén do cac gen trén

nhiém séc thé thuong giy ra, thudng xay ra trong ba thang dau sau khi sinh. Nguyén nhén gy hoi chung 1a do
su khiém khuyét cua cac gen ma hoa cho cac protein cAu tao nén cu loc than dan dén mit chuc nang loc cua
ciu than. Cho dén nay, dd xac dinh dugc mot sb gen lién quan dén hoi chung nhu NPHSI, NPHS2,
PLCEI(NPHS3), ACTN4, CD2AP, INF2 va WTI. Trong bai bao niy, ching t6i tién hanh khuéch dai cac doan
exon trén gen NPHSI va PLCEI & hai bénh nhén va cac thanh vién trong gia dinh bénh nhin méic hoi chimng
than hu bdm sinh nguoi Viét Nam. San phém PCR khuéch dai céc doan exon dugc tinh sach va giai trinh ty
tryc tip trén may giai trinh ty tyr dong ABI 3500 Bio System (MJ). Két qua giai trinh ty dugc so sanh voi trinh
ty gen NPHSI va PLCE!] (méd s6 ENSG00000161270 va ENSG00000138193 trén ENSEMBL) bing phan
mém BioEdit dé xac dinh cac bién ddi trén gen NPHSI va PLCEI. Chung t6i di xac dinh dugc hai dot bién:
¢.2398C>T (p.Arg800Cys, exon 18), ¢.3315G>A (p.Ser1105Ser, exon 26) trén gen NPHSI va hai dot bién:
¢.5330 C>T (p.Thr17771le, exon 23), c.5780A>G (p.His1927Pro, exon 25) trén gen PLCE! & cac bénh nhan
nghién ciru. Céc két qud trong nghién ctru ctia ching t6i ¢6 thé 1a cic bang chimg khing dinh thém vé vai tro
ctia cac dot bién trén gen NPHS1 va PLCE] trong viéc hinh thanh hdi ching than hu bam sinh ¢ bénh nhan.
Day la cic théng tin hitu ich trong vide xac dinh nguyén nhan gy bénh tir do dua ra cac tu van di truyén cho
gia dinh bénh nhan.

Tir khéa: Bénh nhin Viét Nam, bénh di truyén, dgt bién trén gen NPHS1, djt bién trén gen PLCEI, hgi chitng

thdn huw bam sinh (CNS)
MO BAU

Ho6i ching thdn hu bam sinh (Congenital
nephrotic syndrome - CNS) 1a bénh di truyén do cac
gen mé hoa cho céc protein cdu tric va chirc ning
clia than ndm trén nhiém sic thé thuong gy ra. Mot
loat cac gen lién quan dén qua trinh hinh thanh, phat
trién cua than da duoc xéc dinh, ddng thoi véi no 1a
cac nghién ciru vé vai trd cuia cic gen nay trong su
hinh thanh hoi ching than hu bim sinh. Cac gen nay
bao gdm: NPHSI (md hoéa cho protein nephrin)
(McCarthy, Saleem, 2011), NPHS2 (ma hoéa cho
protein podocin) (Schwarz et al., 2001), PLCE]
(NPHS3, ma hoa cho phospholipase C epsilon 1)
(Wing et al., 2003), ACTN4 (ma hda cho protein a-

actinin-4) (Smoyer et al., 1997; Kaplan et al., 2000),
CD2AP (ma hoéa cho protein CD2) (Kim et al.,
2003), INF2 (ma hoa cho protein formin) (Brown et
al., 2010), TRPC6 (ma hoéa cho thu thé kénh dan
truyén 6) (Reiser et al., 2005; Winn et al., 2005),
WTI (mi hoa cho mot yéu t6 phién ma Zn-finger)
(Pritchard-Jones ef al., 1990).

Gen NPHSI nam trén nhidm séc thé 19 tai vi tri
19q13.1 bao gdm 29 exon mi hoéa cho nephrin
protein gdm 1241 amino acid (Kestila et al., 1998).
Vai trd cua gen NPHSI & bénh nhan mic CNS di
duoc khéng dinh trén nhiéu nghién ctru khac nhau va
phan tich dot bién gen nay tré thanh tiéu chun vang
dé chan doan xac dinh. Cho dén nay, dd c6 nhiéu
nghién ciru phén tich cac dot bién gen NPHSI qua d6
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da tim ra dwoc 220 vi tri dot bién trén gen NPHSI
(http://www.hgmd.cf.ac.uk/ac/index.php). Trén 90%
bénh nhin mic CNS c6 dot bién gen NPHSI
(Sonmez et al., 2008). Tuy nhién, cdc nghién clru
gﬁn day bén canh viéc xac dinh dot bién trén gen
NPHSI con xéac dinh dot bién trén mot sb gen khac
nhim x4c dinh mot cach ddy du nhit cic nguyén
nhan cua CNS (Sako et al., 2005; Ismaili et al.,
2009; Santin et al., 2011).

Gen PLCEI nam trén nhiém sic thé sé 10
(10g23), ma hoéa cho protein phospholipase C
epsilon 1 gdm 31 exon. Pay la mot thanh vién trong
ho enzym phospholipase xtic tac phan ung thuy phan
polyphosphoinositides dé tao ra cac chit dan truyén
thir cap inositol-1,4,5 trisphosphate va diacylglycerol
(Wing et al., 2003). Nhiing chat dan truyén thir cap
nay tham gia vao su phat trién va phan héa té bao
trong qua trinh hinh thanh va phat trién than (Wing
et al., 2003). Dot bién trén ~gen PLCEI (NPHS3) dan
dén sy sai hong trong ciu tric cua cau loc than
podocyte, gdy ra sw xo clng cua cau loc than
(Gbadegesin et al., 2008; 2009). Vi vay, dot bién
trén gen PLCE] 1a mdt dang nghiém trong ciia CNS
voi tién trién nhanh dén suy than giai doan cudi.
Nhiéu nghién ctru ciing cho thdy cac dot bién trén
gen PLCEI con lién quan dén hién twong khang
thudc diéu tri & cac bénh nhéan than hu (Boyer et al.,
2010; Sadowski et al., 2015; Lovric et al., 2016).

Nghién ctru dot bién trén gen PLCEI gin day
dang dugc chu y nhidu, dugc xem nhu mot trong
cac nguyén nhan gay CNS (Gilbert et al., 2009;
Boyer et al., 2010; Al-Hamed et al., 2013;
McCarthy et al., 2013; Kari et al., 2014; Trautmann
et al., 2015). Dot bién trén gen PLCEI da dugc
phat hién dén 50% bénh nhan mic CNS (Hinkes et
al., 2006; Lowik et al., 2008; Boyer et al., 2010).
Nghién ctru ctia Hinkes et al., (2006) cho thiy dot
bién trén gen PLCEI la nguyén nhan gy khoi phat
som cia CNS. Cho dén nay di c6 38 dot bién trén
gen PLCEI dugc xac dinh cd lién quan dén CNS
(http://www.hgmd.cf.ac.uk/ac/index.php). Cac
nghién ctru mé&i nhim xac dinh cic dot bién lién
quan dén bénh van tiép tuc dugc thyc hién, nghién
cuu cua Sethi ef al.,, (2017) da xac dinh dugc mot
dot bién ddng hop tir méi (¢.2290G>T, p.Glu764%)
trén exon 7 cua gen PLCE! & bénh nhan CNS.

Trong nghién ciru nay, ching toi tién hanh giai
trinh ty toan bd 29 exon trén gen NPHSI va 31 exon
trén gen PLCE! & hai bénh nhan va cac thanh vién
trong gia dinh bénh nhan mic CNS nguoi Viét Nam
nham x4c dinh cac dot bién gen lién quan dén bénh.
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Céc két qua ctia nghién ctru s& cung cap cac thong tin
hitu ich trong viéc lam sang t6 nguyén nhan gay bénh
va gitip tu van di truyén cho gia dinh bénh nhan.
VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Mau mau ctia bénh nhan va cac thanh vién trong
gia dinh bénh nhan dugc chén doan mic CNS, nhép
vién va diéu tri tai Khoa Than va Loc mau, Bénh
vién Nhi trung wong. Cac bénh nhan c6 triéu ching
lam sang va cén lam sang dic trung ciia CNS xuét
hién trudc ba thang tudi. Cac xét nghiém sinh hoa
méu va nudce tidu cho thdy protein va creatin mau
tang (¢ ngudi binh thudng chi s6 nay 1 6 - 24 mg/dL
va 0.5 - 1.2 mg/dL), albumin méau giam (6 nguoi
binh thuong 1a 35 - 50 g/L), dién giai dd cho thay
natri va canci mau giam trong khi kali mau tang (o
nguoi binh thuong cac chi sé nay twong tmg 1a 135 -
145 mmol/L, 2,2 - 2,6 mmol/L, 3,5 - 4,5 mmol/L),
protein ni¢u 24 gio tang (6 nguoi binh thuong 1a 0 -
0,2 g/24 gid) va co phu.

Nghién ctru di dugc thong qua “Hoi dong dao
dtre trong nghién ciru Y hoc” cua Vién Nghién ctru
hé gen theo quyét dinh s 15QD-NCHG ngay 22
thang 3 nam 2018. Dong thoi khi thyc hién nghién
ctru chiung t61 da giai thich va nhan dugc sy chép
thuén cua gia dinh bénh nhan trong viéc cung céap
mau mau cho cac nghién ctru di truyén va cong bd.
Céc thong tin ca nhan cia bénh nhan va gia dinh
duogc bao mat theo qui dinh vé dao duc.

Phuong phap nghién ciu

Toan bd 29 exon trén gen NPHSI va 31 exon
trén gen PLCEI dugc khuéch dai bang phan tmg
PCR véi cac cap mdi dic hiéu dugc tong hop theo
bao cdo cua Lenkkeri ef al., (1999) va Hinkes et al.,
(2006). Giai trinh ty cac doan duoc khuéch dai trén
gen NPHSI va PLCEI bang phuong phap giai trinh
tu tryc tiép tir san pham PCR trén may giai trinh tu
ty dong ABI 3500 Bio System (M§) theo phuong
phap cua Sanger et al., (1977). Phan tich két qua giai
trinh ty va so sadnh voi trinh ty gen NPHSI va
PLCE] da dugc cong bd trén Ensembl véi ma sb
ENSG00000161270 va ENSG00000138193 béng
phin mém BioEdit.

KET QUA VA THAO LUAN

Bénh nhén thir nhit

La bé gai 1,5 thang tudi, nhap vién trong tinh
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trang tiéu chay ning, viém phdi, bénh nhan dugc
chin doan mic CNS. Tién st bénh nhén 1a con dau
trong gia dinh, dugc sinh du thang, qué trinh mang
thai binh thuong nén khong rd trong lugng cua nhau
thai. Két qua xét nghiém cho thdy: cac chi sé sinh
héa mau nhu protein: 69 mg/dL, creatinine: 4,9
mg/dL, albumin: 9,6 g/, dién giai do:
natri/kali/canci: 122/5,5/1,9 mmol/L, chi s6 sinh hoa
nudc tiéu nhu protein niéu: 3,2 g/24 h.

Chiing t6i da thu thap mau méau cta bénh nhan
va me ciia bénh nhan cho cac nghién ctru di truyén
dé xac dinh cac dot bién gen lién quan dén bénh. Tuy
nhién, ching t6i khong liy dugc miu mau cta bd
bénh nhan dé nghién ctru.

Phan tich d6t bién trén gen NPHSI va PLCEI
cho thiy bénh nhin mang dong thoi hai dot bién
¢.2398C>T (p.Arg800Cys, exon 18) va ¢.3315G>A
(p-Ser1105Ser, exon 26) trén gen NPHSI va hai dot
bién ¢.5330 C>T (p.Thr1777Ile, exon 23) va

p.Arg800Cys
I 2
1 2
A
I 3 <
p.Arg800Cys
D6t bién trén gen NPHS1
p.Arg800Cys
€ G GG G € "Gt € TG
B =l - -
p.Ser1105Ser
A GG TCAG G AG
|'ﬁ'| f\ \ !
‘ ” j I\ lII II’ " / J
FoY TR jol \ |/ AN \
; “a'/ Y v ,“‘ ”,;/\J/ \\ = / \_"/ \\JJ

D6t bién trén gen NPHST

¢.5780A>G (p.His1927Pro, exon 25) ¢ dang di hgp
tur trén gen PLCE! (Hinh 1). Chung t6i da khong thu
thap duoc mau méu cta bd bénh nhan, nhung phan
tich dot bién cho théy me cia bénh nhan mang dot
bién di hop tir p.Arg800Cys trén gen NPHSI va hai
dot bién di hop tir p.Thr1777Ile va p.His1927Arg
trén gen PLCE]. Mdc du me bénh nhan mang dot
bién p. Arg800Cys va p.Thr17771le ¢ dang di hop tur
nhung lai ¢6 kiéu hinh binh thuong. Trai lai, bénh
nhan lai ¢6 biéu hién bénh rat nang diéu nay co thé 1a
do bénh nhian mang dot bién ddng hop tir
p.Arg800Cys va con mang thém dot bién di hop tir
p.Ser1105Ser. Dot bién p.Ser1105Ser trén exon 26,
mic di khong lam thay d6i amino acid nhung dot
bién nay da duoc xac dinh trén cac bénh nhan nguoi
Phan Lan va Trung Qudc (Lahdenkari et al., 2004;
Shi et al., 2005) va mdt bénh nhan c6 kiéu hinh bénh
rit ning nguoi Trung Qudc (Yu er al., 2012). Dot
bién p.Arg800Cys dd dwoc phat hién trén hai bénh
nhan méc than hu nguoi Phan Lan (Lahdenkari er
al., 2004).
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Dot bién trén gen PLCE1

Hinh 1. So dd gia hé va cac dot bién dwoc xac dinh trén gen NPHS1 va PLCE1 & bénh nhan the nhét.
A: So db gia hé clia bénh nhan thir nhat, hinh vudng (nguwdi cha), hinh tron (ngwdi me va bénh nhan).
B: Biéu dd doc trinh ty tai cac diém dot bién trén gen NPHS1 va PLCE1 & bénh nhan.

421



Bénh nhan thw hai

La bé trai 3 thang tudi, nhap vién trong tinh
trang pht nang, viém phdi ning va suy than ning,
bénh nhan duoc chin doan mic CNS. Tién sir bénh
nhan 1a con tht tu trong gia dinh, dugc sinh du
thang, qua trinh mang thai binh thuong nén khong rd
trong lwong ciia nhau thai. Két qua xét nghiém cho
thdy: cac chi s§ sinh hoéa méau nhu protein: 159
mg/dL, creatinine: 3,5 mg/dL albumin: 8,2 g/L, dién
gidi dd: natri/kali/canci: 122/5,5/1,7 mmol/L, protein
ni€u 6,9 g/24 h. Bénh nhan c6 hai anh trai ciing mic
CNS va da tor vong luc 7 va 10 thang tudi. Tuy
nhién, chi gai ctia bénh nhan khong bi bénh.

Chiing t6i da thu thap mau mau ctia bénh nhéan, bd
me, mot anh trai va chi gdi cia bénh nhén cho cic
nghién ctru di truyén dé xac dinh cac dot bien gen lién
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quan dén bénh. Tuy nhién, chung toi khong liy dwoc
mau mau ciia mét anh trai bénh nhan dé nghién ctru.

Phan tich dot bién cho thiy bénh nhin mang
ddng thoi mot dot bién di hop tir p.Ser1105Ser trén
gen NPHSI va mot dot bién ddng hop tu
p.-Thr17771le trén gen PLCE! (Hinh 2), bénh nhan
cling c6 kiéu hinh rat ning. Phan tich dot bién voi
céc thanh vién trong gia dinh bénh nhan cho thay b6
va me bénh nhin déu mang dot bién di hop
p.Ser1105Ser trén gen NPHSI va dot bién di hop
p.Thr1777Ile trén gen PLCEI véi kiéu hinh binh
thuong. Anh trai bénh nhan mang dot bién di hop
p.Ser1105Ser trén gen NPHSI va dot bién dong hop
p.Thr17771le trén gen PLCE1, anh ctia bénh nhan da
tor vong khi 10 thang tudi do CNS. Chi gii bénh
nhan mang kiéu gen va kiéu hinh binh thuong.
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Hinh 3. So db gia hé va cac dot bién dwoc xac dinh trén gen NPHS1 va PLCE1 & bénh nhan th hai. A: So do gia hé cug
bénh nhan the hai, hinh vudng (ngudi cha, anh trai va bénh nhan), hinh tron (ngwéi me va chi gai bénh nhan). B: Biéu do
doc trinh tw tai cac diém ddt bién trén gen NPHS1 va PLCE1 & bénh nhan.

Céc nghién ctru trude ddy da cho thiy dot bién
trén gen NPHS! 1a nguyén nhan chinh, mot so6 gen
khac nhu NPHS2, WTI1, LAMB2 va PLCE] ciing
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dugc xac dinh la nguyén nhan gdy CNS (Sako et
al., 2005; Hinkes et al., 2007; Ismaili et al., 2009;
Jalanko et al., 2009). Nghién ctru cia Hinkes ef al.,
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(2007) cho thiy dot bién trén gen NPHSI chiém
39,1%, NPHS?2 chiém 39,1%, WTI chiém 2,2% va
LAMB? chiém 4,4% nguyén nhan gy bénh. Nghién
clru cua Ismaili er al, (2009) ciing cho thiy dot
bién trén gen NPHSI, NPHS2, WTI chiém 20% va
PLCEI chiém 15% nguyén nhin giy bénh. Nhu
vay, cac két qua trong nghién ctru cua ching toi co
thé 1a cac bang chimg khing dinh thém vé vai tro
clia cac dot bién trén gen NPHSI va PLCEI trong
viéc hinh thanh CNS ¢ bénh nhan.

KET LUAN

Phan tich di truyén trén gen NPHSI va PLCEI &
hai bénh nhan mic CNS, chung t6i da xéac dinh dugc
hai dot bién: p-Arg800Cys (exon 18), p.Ser1105Ser
(exon 26) trén gen NPHSI va hai dot bién:
p.-Thr17771le (exon 23), p.His1927Arg (exon 25)
trén gen PLCEI. Két qua trong nghién ciru cta
chung t6i cho thay hai bénh nhin niay mang dong
thoi cac dot bién trén gen NPHSI va PLCE] véi kiéu
hinh rit ning, dy 1a nhiing bing ching khing dinh
thém vai tro dot bién trén cac gen nay trong viéc
hinh thanh CNS.

Loi cam on: Cong trinh dwoc hoan thanh voi sy
tai tro kinh phi cua Vién Han ldam Khoa hoc va
Cong nghé Viét Nam cho dé tai VAST02.04/18-19,
Vién Nghién ciru hé gen.
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SUMMARY

Congenital nephrotic syndrome (CNS), a genetic disease caused by the mutations in genes on autosomes,
is usually occurs in the first three months after birth. The mutations in genes that encode for the structural and
functional proteins of podocytes lead to loss of the function of glomerular filtration. So far, a number of genes
related to the disease have been identified such as: NPHSI, NPHS2, PLCE1 (NPHS3), ACTN4, CD2AP, INF2
and WTI. In this article, we amplified all of exons in NPHSI and PLCE] genes of two Vietnamese patients
with CNS and members of patients’ family. PCR products were purified and sequenced directly on automatic
sequencer ABI 3500 Bio System (USA). The sequencing results were compared with the sequences of NPHS!
and PLCEI genes published in the Ensembl database (ENSG00000161270 and ENSG00000138193,
respectively) by using BioEdit software to detect mutations. We identified two mutations: ¢.2398C>T
(p-Arg800Cys, exon 18), c.3315A>G (p.Ser1105Ser, exon 26) in NPHS! gene and two mutations: ¢.5330 C>T
(p-Thr17771le, exon 23), c.5780A>G (p.His1927Arg, exon 25) in PLCE] gene in study patients. These two
patients carried simultaneously the mutations in the NPHSI and PLCEI genes with serious phenotype. The
results of our study might be evidences for the role of mutations in NPHS! and PLCEI genes in the
development of disease in patients. These are useful information in identifying the cause of disease and provide
the genetic counseling to the patients’ family.

Keywords: Congenital nephrotic syndrome (CNS), genetic disease, mutations in NPHS1, mutations in PLCE]I,
Vietnamese patients
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