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BIEN THE C.2678 G>C (GLY893ALA) TRONG GEN COL4A5
TREN BENH NHAN NGHI NGO’ MAC HOI CHO’NG ALPORT

Puong Thi Hong Diép!, Vin Lgc Vii!, Tran Nguyén Nhu Uyén!

TOM TAT

Muc tiéu: Xay dung quy trinh giai trinh tu gene
thé hé mdi (Illumina) tam soat dot bién gene COL4AS5,
COL4A3, COL4A4 trén bénh nhi viém cau than nghi
ngd Alport va xac nhan lai bang perdng phap g|a|
trinh tu Sanger, DOI tuegng va phuang phap
nghlen cu‘u Mau mau benh nhi 7 tudi dugc chan
doan viém cau than va mau mau cta cha, me, anh.
Tién hanh tach chiét DNA bd gen trong m&u mau st
dung kit Qiagen (Hoa Ki/), lai-bat gitr cac phén doan
DNA cua cac gen muc tiéu va xay dung thu vién tr|nh
tu bang bo kit New England Biolabs (Hoa Ky), g|a|
trinh tu bang hé thong gidi trinh ty thé heé mdl
Illumina (Hoa Ky) va xac dinh lai bdng k¥ thuét gii
trinh tu Sanger. K&t qua: Tim thdy dot bién c.2678
G>C (Gly893Ala) gen COL4A5, dugc du doan la
nguyén nhan gay héi chéing Alport X-linked tir cac
cong cu insilico du doan chirc nang clia dot bién gene,
cho thdy phu hgp vdéi Idam sang clia bénh nhi. Két
luan: Qui trinh gidi trinh ty NGS tim dot bién gene
muc tiéu t& mau mau bénh nhan viém cau than da
dugc thiét lap thanh cong tai labo cua ching toi. Dot
bién phat hién dugc trén gene Col4a5 la dot bi€n mai
cla bénh nhan, di truyén tir me.

o khoa. gene Col4A5, hoi ching Alport, bién
thé& c.2678 G>C (Gly893Ala)

SUMMARY
C.2678 G>C (GLY893ALA) VARIANT IN
COL4A5 GENE IN A PATIENT SUSPECTED

TO HAVE ALPORT SYNDROME
Methods: Develop a next-generation sequencing
(Illumina) workflow to screen for mutations in the
COL4A5, COL4A3, and COL4A4 genes in pediatric
patients with suspected Alport nephritis and confirm
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the findings using Sanger sequencing. Protocol -
developing study. Including: DNA extraction from
blood samples using the Qiagen (USA) kit, capture
hybridized DNA fragments of target genes and
construct a sequencing library using the New England
Biolabs (USA) kit, sequence using the Illumina (USA)
next-generation sequencing system, and confirm the
results by Sanger sequencing. Result: A c.2678 G>C
(Gly893Ala) mutation in the COL4A5 gene was found,
which has not been previously reported in the
literature. This mutation is predicted to be the cause
of X-linked Alport syndrome based on in silico tools
that predict the functional impact of the gene
mutation, and it is consistent with the clinical
presentation of the patient. Conclusion: The NGS
sequencing workflow for detecting mutations in target
genes from blood samples of patients with
glomerulonephritis has been successfully established.
The mutation detected in the COL4A5 gene is a novel
mutation in the patient, inherited from the mother.

Keywords: gene Col4A5, Alport syndrome,
€.2678 G>C (Gly893Ala) mutation.

I. DAT VAN DE

Bé trai ba tudi dugc dua dén kham tai bénh
vién nhi dong 1 vi tiéu dé. Bé tiéu dé trudec do 3
thang, em tiéu do toan dong, khéng dau, khong
gat budt, khdng s6t, khong phu, dugc chan doan
nhiém trung dudng tiéu, uong nhiéu loai khang
sinh, nhung tinh trang tiéu mau khdng cai thién.
Xét nghiém lic nh3p vién: tdng phan tich nudc
ti€u (TPTNT) cho két quad Pro 3+, Blood 3+, soi
hinh dang hong cdu niéu: HC bién dang 80 %,
20% hong cau binh thudng, Chlfc ndng than
binh thudng, dam niéu 24 gid 45 mg/kg/24 gid,
dam mau binh thudng, em dudgc ti€n hanh sinh
thiét than véi chan doan: bénh cau than theo ddi
bénh than IgA.

M3u sinh thiét gom 9 ciu than dudc thuc
hién véi cac phuang phap: HE, PAS, TRICHROME
BAC va nhudm héa mo6 mién dich. M6 ké va
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mach mau binh thudng. Nhuém mién dich huynh
quang: IgA (-), IgG (-), chi mdt it cau than lang
dong IgM & gian mach. Két qua Phu hgp sang
thuang cau than tdi thi€u kém viém mach mau
than mic do6 nhe. Nhudm mién dich huynh
quang am tinh.Tuy nhién do khéng quan sét ton
thuong mang day cau than bang kinh hién vi
dién t&r nén khdng loai trir kha ndng tiéu mau do:

1. Bénh mang day mong

2. Bénh théan trong hoi chirng Alport.

Sau sinh thiét thén, em dudc diéu tri
Enalapril 5 mg uong trong 3 nam. Trong qua
trinh bénh , em van ti€u do toan dong tung dot.
Sau 3 nam diéu tri em khéng phu, ti€u dam
ngudng than hu >50 mg/kg/ngay, em dugc
chdn dodn viém thdn man (sang thuong téi
thi€u), em dudc chi dinh udng corticoide
(prednisone) 2 mg/kg/ngay 1 thang sau dé
chuyén 1.5 mg/kg/cach ngay. Mot ndm sau e
dén kham tai bénh vién Nhi dong 2.

Tai nhi dong 2, bac si lam sang cho lam xét
nghiém ngudi nha bénh nhan va phat hién ra
bénh cho ngudi me. Lic d mdi biét me tiéu
mau, ti€u dam, anh trai cling tiéu mau.

Tién cdn: con 2/2, khéng ghi nhan tién can
phu, ti€u mau cda ba.

Em ba ngoai (cdu rubt cita me bé bi suy than
man), di ctia me bi bénh cau than da mat khi tré.

Lam sang cla bé: tinh tao, khong phu, huyét
ap binh thudng, khdm cach ccg quan binh
thuong. Kham mat va soi day mat: binh thudng.

Kham tai: day mang nhi nghi do viém tai
gitta cq, nhi lugng d6: mang nhi 2 bén dan hoi
kém. Po ABR (dién thinh giac than ndo):

Xét nghiém: TPTNT: pro 3+, Blood: large,
dam niéu 24 gid: 0,32 g (16.8mg/kg/24 giG)

Albumin mau: 46 g/dI, Protein toan phan: 71
g/dl, Creatinin mau 63 mmol/l, cholesterol/
triglyceride: binh thudng, C3, C4: binh thudng,
ANA test am tinh, HBsAg am tinh, antiHCV am
tinh. Me bé va anh trai déu kh6ng biét minh co
van deé vi khong ¢ triéu chu’ng g| Bac si diéu tri
nghi ngd nguyen nhan ti€u mau cua bé 1a do
ti€u mau c6 tinh gia dinh nén yéu cau ca nha thar
nudc tiéu.

Xét nghiém cac thanh vién gia dinh:

1. Ba bé: tdng phéan tich nudc ti€u (TPTNT)
binh thudng hoan toan

2. Me bé: TPTNT: Pro 3+, Blood:
albumin /creatinine niéu 132 mg/mmol

eCreatinin mau: 1,63 mg/dL, GFR: 36
ml/ph/1,73 m2 da.

Me bé dugc phat hién bénh than man giai
doan 3 du triu chiing lIam sang khong cé va
trudc dé khdng hé biét minh méc bénh than.

large,

3. Anh trai bé (khée manh, nhung ti€u mau):
TPTNT: Pro &m tinh, Blood++, soi nudc tiéu:
hong cau bién dang 80%, chirng nang than:
binh thudng.

B&, me bé, ba bé va anh trai dugc 18y mau
dé 1am xét nghiém gene.

Trudc day nhitng xét nghiém tim dot bién
gene trén toan b0 vung exon phai gui di nudc
ngoai. Tai Viét nam vd@i ky thuat giai trinh tu
Sanger, chi c6 thé giai dugc mdt doan DNA tdi
da 750 nucleotide, nghia 13 dé€ tdm soat toan bd
vling exon clia mot gene rat ton kém va mat thai
gian. Trong nghién cu nay ching toi mong
muon thiét 1ap quy trinh tdm soat dot bién gene
trén toan bd vung exon ctia mot nhdom gene muc
tiéu d3 dugc nhac dén trong y van la cd lién
quan dén hdi chiing Alport bang ky thuat giai
trinh tu’ thé hé mdi (whole exon sequencing) véi
muc tiéu giam gia thanh, thdi gian va ap dung
dudgc ki thudt mdi vao chan doan tai Viét nam.

Il. DOI TUONG VA PHU'ONG PHAP NGHIEN CUU

Poi tugng nghlen cfu: mau mau clia mét
bénh nhi nam dugc chan doén 13 viém than va 3
mau mau cla gia dinh: bs, me va anh trai dugc
thu thap. Dong thdi thu thap mau mau cua 7
ngudi khoe manh, binh thudng chua phat hién
cd bénh ly than hodc lién quan than.

Phuong phap nghlen clru:

Ly trich DNA tir mdu mé&u: Mau méau thu
nhan (200uL) dugc tach chiét DNA bd gen bang
bd kit QiaAmp DNA mini blood (Qiagen, Hoa Ky).
DNA b6 gen dudc bao quan & -20°C cho dén khi
tién hanh lam thu vién gidi trinh tu.

Xa&y dung thur vién gidi trinh tu’: DNA bo
gen dugc sir dung dé xdy dung thu vién giai
trinh tu qua cac budc chinh: phan cat thanh
nhitng doan nhd, lai véi moi bat cdp vao vung
gen muc tiéu, sfa chita dau muat, gén Adenine
vao moi dau mut, nGi két trinh tu adapter va
nhan ban DNA cé adapter bdng phan (ng PCR
vGi cdp moi tuong thich véi adapter. Toan bo qui
trinh sf dung hod chat cia hang New England
BioLabs (Hoa Ky). Thu vién sau khi hoan tat
dugc kiém tra chat lugng bang bd kit BioAnalyzer
High Sensitivity DNA (Agilent, Hoa Ky).

Giai trinh tu trén may giai trinh tu’ thé
hé mdi NextSeq: Thu vién dat chudn nong do
trén 10nM dugc bién tinh va giai trinh tu trén
may giai trinh tu thé hé mai NextSeq (Tllumina,
Hoa Ky) véi d6 phu trung binh khoang 100X. Toi
thi€u 95% vlng gene muc tiéu c6 dd pha trén
10X. Két qua giai trinh tu sé€ so sanh vdi bé gene
tham chiéu dé xac dinh bién thé di truyén.

Phéan tich két qua trén may chu: Dt liéu
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gidi trinh tu dugc sao luu va gdi Ién may cha dé
phan tich két qua. Két qua giai trinh tu thé hé
mdi la hang triéu cdp trinh tu ADN c6 kich thudc
75 nucleotit. Ting trinh tw ADN dugc sdp x€p 1én
bd gen ngudi chudn cla Trung tdm Qudc gia vé
Thong tin Cong nghé Sinh hoc Hoa Ky (NCBI -
National Center of Biotechnology Information,
Hoa Ky) dé€ xac dinh vj tri clia trinh ty nay trén
b0 gen ngudi. Vi tri cia mai trinh tu trong cdp
trinh tu cho phép xac dinh bién ddi xay ra trén
vung gen muc tiéu. Phan mém phan tich dugc
xay dung dua trén trinh tu tai tung vi tri
nucleotit d€ xac dinh bién ddi xay ra. Toan bd
phan mém dudc viét dua trén phuong phap
phan tich da dugc t6i uu hoa bdi Vién nghién
ctu Broad thudc bai hoc Harvard - Hoa Ky
(Broad Institute, Harvard University, USA). Két
qua phéan tich xac dinh thay d6i nucleotit trong
vling gen muc tiéu. Sau dé két qua phan tich
NGS viing gene dot bién s& dudc kiém tra lai v4i
két qua giai trinh tu’ Sanger tai Trung tam Y sinh
hoc Phan t&r, Bai hoc Y Dugc Thanh Phd H6 Chi
Minh. Dua trén cg s& dir liéu di truyén hién cé
(bao gom dir liéu han 1000 bb gene), cac bién
thé& hiém vdi tn sut dudi 1% trong quéan thé s&
ti€p tuc dugc phan I3p. Cac bién thé dugc phan
loai dua trén cg sd dit liéu Clinvar cla vién suic
khdée qudc gia Hoa ky (US. National Institutes of
Health) dugc cdp nhat tdi thdi diém nhém
nghién cltu phan tich dir liéu.

Trong nghién clfu nay chdng t6i cé s dung
phan mém dy doan Polyphen va SIFT.

PolyPhen (Polymorphism Phenotyping) la
mot phan mém du doan tac dong chirc nang cla
cac bién thé di truyén (dot bién) trong gen ddi
véi protein va su’ phat trién cta cac bénh ly.

SIFT (Sorting Intolerant From Tolerant) la
mot phan mém dugc st dung dé du doan tac
dong cla cac dot bién thay thé axit amin trong
protein, nham xac dinh liéu mot dot bién cé gay
anh hudng dén chic nang cla protein hay khong.

Ill. KET QUA NGHIEN cU'U

Sau khi gidi trinh tu toan b6 exon cla 28
gene muc tiéu lién quan héi chiring than thu (bao
gom cad 3 gene COL4A5, COL4A4 va COL4A3)
bang ky thuat Illumina, ching téi tim thdy dot
bién c.2678 G>C (Gly893Ala) trén gen COL4A5
clia bénh nhi va me bénh nhi. Ching téi khdng
phat hién dugc dot bién nay trén mau mau cla
b6 va anh trai bénh nhi. Ching t&i cé chay 7
mau chdng cla ngudi khde manh binh thudng,
chua ghi nhan bénh ly cdu than va cac bénh ly
lién quan than cling cho két qua am tinh vai dot
bién nay. Sau dé exon 32 clia gene COL4A5, co
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chlra dot bién ¢.2678 G>C (Gly893Ala), dugc xac
nhan lai trén hé thong ABI 3500 Genetic
Analyzer (phudng phap Sanger) véi tat ca cac
mau mau trong nghién ctru (Hinh 1.A).

/\[\/\&_ YAVIRY \__/\ A

Binh thuwong
Tic AAA GGT AcC AAA
891 892 893 894 895
Phe Lys Gly Thr Lys
A
n N N n
AN N
Binh thudng — /\ : /\
ccr ccr GGA CCA ATG
951 952 953 954 959
Pro Pro Gly Pro Met
PYRY n N N\
Dot bien WA /\#\. N A N
[\ [\ \ [\ [\
J \ / \/ \ \/
ccT cca GCA CCA ATG
951 952 953 954 959
Pro Pro Ala Pro Met
D6t bién thay thé nu -> thay thé amino acid
B
Hinh 1. Két qua gidi trinh tu’ Sanger
exon 32 cua gene COL4A5

(A) Két qua giai trinh tu Sanger cua ba, anh
trai bénh nhi va 7 mau chiing ngudi khdée manh
binh thudng, khéng phat hién dot bién c.2678
G>C (Gly893Ala); (B) Hinh anh dot bién c.2678
G>C (Gly893Ala) trén gen COL4A5 cla bénh nhi
va clia me bénh nhi.

IV. BAN LUAN

Bang cach xay dung quy trinh gidi trinh tu
toan bo exon véi ky thuat Illumina, chldng toi da
phat hién ra bién thé c.2678 G>C (Gly893Ala)
trén gen COL4A5 cla bénh nhi nghi ngd mac hoi
chirng Alport va cla me bénh nhi. Két qua bién
thé nay dudc ki€ém tra mdt [an nifa bang phudng
phap giai trinh tu Sanger. Tiép theo ching t6i c6
gang tim ki€ém trén y van va cac cd sg dir liéu
thong tin va mai lién quan néu co gilta dot bién
nay va hdi chirng Alport.

Pén nay, téng cdng 1140 bién thé gen
COL4A5 da dugc mo ta trong Co s& dir liéu DOt
bién Gen NguGi (HGMD Professional 2023.1).
Trong do, co6 539 dot bién sai nghia/vé nghia
(47,3%), 202 dot bién tai vi tri cat ndi (17,7%),
174 mat doan nho (15,3%), 64 chén doan nho
(5,6%), 11 dot bién thém bdt (indels) nhd (1%),
136 mat doan I6n (11,9%), 6 chén/nhan doan
I6n (0,5%) va 8 tai sap xEp phic tap (0,7%).
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Ngudi ta d3 bdo cdo rang cac bién thé nucleotide
daon trong exon (SNVs), thudng dugc coi la dot
bi€n sai nghia hodc v6 nghia, tham chi ca cac
bién thé déng nghia, c6 thé dan dén qua trinh
cat nGi RNA bat thudng (Aoto et al., 2022;
Horinouchi et al., 2020; Okada et al., 2023). Do
do, viéc xac dinh chinh xac liéu cac dot bién nay
c6 anh hudng dén qua trinh cdt nGi RNA hay
khong la rat quan trong.

Nhiéu nghién cllu da bao cdo vé anh hudng
cla su bién thé intron va cic bién thé ddng
nghia trong gen COL4A5 déi véi qua trinh cat ndi
RNA (Boisson et al., 2023; Horinouchi et al.,
2018, 2019, 2020). Vai tro tiém tang cla cac
SNVs exon nam gan ranh gigi exon-intron trong
viéc gay ra cdt nbi bat thudng ngay cang dugc
chi y. Cac bao cao lién quan trudc day da
nghién cltu anh hudng cua cdt néi RNA d6i véi
cac SNVs nam & nucleotide cubi cing va
nucleotide th(r 2 hodc thir 3 tir cudi clia cac exon
trong COL4A5, va da phat hién nhiéu bién thé
gay ra cadt ni bat thudng (Aoto et al., 2022;
Okada et al., 2023). Chdng t6i da tim thdy mot
nghién clfu ctia Zhang va cbng su, cong bo vao
thang 1 nam 2024. Cac tac giad da s dung cac
chuong trinh tin sinh hoc dé€ phéan tich 401 bién
thé nucleotide don (SNVs) va xac dinh cac bién
thé ¢ thé anh hudng dén qud trinh ghép ndi
RNA tién mRNA thong qua cac thi nghiém
minigene va dot bién dinh hudng vi tri (Site-
directed mutagenesis). Cac tac gia sir dung mot
hé th6ng minigene assay, noi mét doan ngdn
cla gen COL4A5 (bao gbm ca ba bién thé exon
dudc nghién clru) dugc chuyén vao trong té bao
dé kiém tra xem qua trinh cdt ndi RNA cd bj thay
d6i khéng. Ba trong s& tdm bién thé (ng vién
gay ra hién tugng bo qua exon hoan toan hoac
mot phan. Két qua cla nghlen cru nay cho thay
cac bién thé c.2678G>C va c. 2918G>A o thé
lam r6i loan cac vi tri ghép ndi o dién, dan dén
bo qua exon terng (’ng. Cac bién thé ' nay co thé
lam thay d6i qua trinh ct ndi RNA, dan dén viéc
tao ra cac isoform RNA khac nhau so vdi dang
chuan clia gen COL4A5. Nhiing thay ddi nay co
th€ anh hudng dén chldc ndng cua protein
COL4A5, c6 thé gép phan vao su phat trién cla
cac bénh ly nhu hdi chirng Alport.

V. KET LUAN
Nhan mét bénh nhi dugc phat hién mac
bénh viém cau than vdi biéu hién protein niéu va

ti€u mau vi thé dugc gli dén cho ching toi dé

lam xét nghiém gene, chung t6i da xay dung
thanh cong quy trinh giai trinh tu toan bd exon

dua trén ky thuat Illumina trong dé cd gene
COL4AS. Bién thé c.2678 G>C (Gly893Ala) trén
gen COL4A5 da dugc tim thdy trong mau mau
cla bénh nhi va me bénh nhi. Me bénh nhi da
tinh c§ dudc phat hién suy than gia doan 3. Bién
thé vd nghia ¢.2678G>C (p.Gly893Ala) da dugc
chirng minh lam x6a bd toan b6 exon 32, anh
hudng tGi ciu truc collagen cla mang day cau
than, phu hop véi biéu hién 1dm sang cia bénh
nhi. Chung t6i khuyén ngh| dua xét nghlem tim
bién thé gene COL4A5 vao hu’dng dan chan doan
phan biét bénh mang day méng va hoi chiing
Alport. Chung t6i cling nhan manh su can thiét
phai danh gid tic dong clia cac bién thé
nucleotide dan (SNVs) trong viéc du doan chinh
xac hiéu qua cua dot bién va gilp danh gia tién
lugng clia XLAS & mirc d0 mRNA.

V1. LO1 CAM ON

Nghién cltu nay dugc tai trd mot phan kinh
phi b&i Pai hoc Y Dugc Thanh phd HO6 Chi Minh
theo hgp doéng s6 110/2019/HD-BHYD, ngay
16/01/2020. Chung t6i xin chan thanh cam an
Pai hoc Y dugc thanh phd H6 Chi Minh va Trung
tam Y sinh hoc phan t&r Bai hoc Y Dugc thanh
ph6 H6 Chi Minh d& hd trg chling t6i hoan thanh
nghién clfu nay.
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