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Phat hién dot bién gen UGTI1A1
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Tom tit:

Hdi chirng Gilbert (GS) 1a mt rbi loan chuyén héa bilirubin di truyén phé bién nhit, khong gay hai, dwgc tim thiy
trong khoang 3-12% dén s6. Cac bién thé di truyén ciia gen mi h6a UDP-glucuronosyltransferasel A1 (UGTIAI) ¢6
thé 1am giam hoat dong phién ma ciia gen va mirc df biéu hién cia enzyme nay, tir dé Anh huéng dén kha nang lién
hop glucuronide h6éa ¢ gan. Nghién ciru nay nham phat hién bién thé gen UGT1A1 & hai nam bénh nhan 1a anh em
rudt, nhip vién véi cic biéu hién vang da nghi do rdi loan chuyén héa bilirubin. MAu mau ngoai vi ciia bénh nhin
(GS1) va anh trai (GS2) dwgc sir dung dé tach chiét ADN tong so, giai trinh tw toan bd ving enhancer, promoter va
toan bg 5 exon cia gen UGTIAI. Hai bién thé ¢.-3279T>G trong mé dun ting cwong dap ung phenobarbital cia
enhancer va A(TA), TAA tai hgp TATA trong vang promoter cia gen da dugc phat hién. Dy la cac bién thé gen gay
bénh thuong gap trén dbi twong c6 ndng dd bilirubin mau cao da cong bd trude diy. Két qua thu dugc hd trg' cho
viéc chin doan chinh xac nguyén nhin giy bénh, dong thoi dua ra cidnh bdo cho bénh nhén can thin trong véi viée

sir dung dwoc phim trong twong lai.
Tir khoa: gen UGTI1AI, hoi ching Gilbert, vang da.
Chi s6 phén logi: 3.5

- £ N
Dat van de

Hoi ching Gilbert 1a mot rdi loan chuyén hoa bilirubin di
truyén phd bién nhit, khong gay hai, dugc dic trung boi ting
bilirubin mau khong lién hop nhe khoang 1-5 mg/dl, man tinh
trong truong hop khong c6 bét thuong vé chic ning gan hodc
tan huyét va dugc tim thay trong khoang 3-12% dan s6 [1, 2].
Cac bién thé di truyén cta gen UDP-glucuronosyltransferase
1A1 (UGTI1A1) ¢6 thé 1am giam hoat dong phién ma ctia gen
va nong d6 enzyme UGTIAI, anh huong dén kha ning lién
hop (glucuronide hoa gan), cudi cung dan dén hoi chimg
Gilbert [2]. Lién quan dén tinh trang bilirubin khong lién hop
trong mau cao do di truyén con c¢6 hoi ching Crigler-Najjar
type I (CN-2) véi ty 16 méc 1a khoang 0,6-1 phan triéu dan
s6 [3]. Thong thudng, dudng gidi han giira Gilbert va CN-2
14 6,0 mg/dl (102,6 uM), diéu nay co6 thé gay khé khin trong
chan doan phan biét Gilbert va CN-2 ngay c sau giai doan
so sinh, bdi vi mot sb lugng dang ké bénh nhan co néng do
bilirubin huyét thanh trung gian gitra hai hoi ching. Do do6,
cac tidu chudn chan dodn cho ching tang bilirubin khong lién
hop nén dugc xem xét lai dya trén cac biéu hién 1am sang va
phén tich kiéu gen ctia UGTIAI [4].

Gen UGTIAI nam tai vi tri 2q37.1 cua nhiém sdc thé sb
2 véi chiéu dai 13052 bp gdbm 5 exon ma hoéa cho phan tu
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protein chira 533 acid amin. Cho dén nay, c¢6 hon 130 dot bién
da dugc xac dinh trén gen UGTIAI, trong d6 c6 khoang 8
dot bién (6,1%) nam trén ving khong ma hoa nhu promoter,
enhancer va céc intron [5]. Phd bién nhat 1a 2 dot bién chén
TA trong hop TATA [A(TA), TAA] (UGT1A41*28) va thay doi
nucleotide ¢.211G>A (p.G71R) trong exon 1 (UGT1A41%6)
[6]. Cac dot bién gay hoi chimg Gilbert 1am giam 30% hoat
dong cua enzyme UGTIAI so véi binh thuong. Muc do
chuyén hoéa bilirubin thap ctia enzym ciing ¢6 thé lam ting
tac dung phu cia mdt s6 loai thude vi no tham gia dao thai
cac loai thudc nay khoi co thé. Nhirng loai thudc nay gom
¢ irinotecan (Camptosar) dung pho bién trong liéu phap hoa
tri ung thu va mot s6 chat e ché protease dugc sir dung dé
didu tri HIV...[7]. Phan tich kiéu gen UGTIAI nham xac dinh
nguyén nhan gay vang da do hoi ching Gilbert, nh¢ d6 han
ché cac xét nghiém/thu tyc khong can thiét khac nhu sinh thiét
gan, dong thoi 14 yéu t6 quan trong cho du doan va phong
ngira tic dung phu bat lgi & nhiing nguoi nay [8]. Cac ky
thuat da dugc su dung dé x4c dinh dot blen gen gay hoi chung
Gilbert bao gom giai trinh ty gen tryc tiép, bién tinh sic ky
long hiéu sudt cao, phan tmg chudi polymerase (PCR) két
hop dién di gel polyacrylamide, phan tich duong cong nong
chay c6 do phan gidi cao (HRM) va Realtime PCR [2, 9-12].
Nghién ctru ndy st dung k¥ thudt giai trinh tu gen tryc tiép
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Abstract:

Gilbert’s syndrome (GS) is the most common inherited
disorder of bilirubin metabolism, non-lethal, affecting
3-12% of the population. The genetic variants of the
UDP- glucuronosyltransferase 1A1 (UGTIAI) gene
might reduce the gene transcription activity and its
enzyme expression, which affects the ability to conjugate
glucuronidation in the liver. This study aimed to identify
genetic variants of UGTIAI in two Vietnamese sibling
brothers with jaundice manifestations suspected GS. The
peripheral blood samples of patients were used to extract
genome DNA and sequence the enhancer, promoter, and
coding all five exons of UGT1A41. Two pathogenic variants
¢.-3279T>G located in the phenobarbital responsive
enhancer module (gtPBREM) and A(TA),TAA of the
TATA box in the promoter region were identified.
They are twice common pathogenic variants that were
reported in almost hyperbilirubinemia individuals from
different populations. The obtained results improved the
accuracy of medical diagnosis and warned the patients
to be cautious in case they have to use medical drugs in
the future.

Keywords: Gilbert syndrome, jaundice, UGT1A41 gene.
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dé xéac dinh dot bién tai gen UGTIAI trén hai nam thanh nién
Viét Nam c6 dac diém lam sang cua hoi chung Gilbert.

Déi tugng va phuong phap
Déi twong nghién ciru

Hai nam thanh nién 1a anh em rudt qué ¢ Thai Binh, kham
tai Khoa Noi téng hop, Bénh vién Pai hoc Y Ha Ngi, chan
doén trén 1am sang va can 1am sang hudng t6i méc hoi chimg
Gilbert. Bénh nhan dugc tw vén xét nghiém di truyén lién quan
dén rdi loan chuyén héa bilirubin bam sinh. Sau khi duoc giai
thich va tu vin, bénh nhan da dng ¥ cung cip mau mau dé
xét nghiém gen va tinh nguyén tham gia nghién ctru nay.

Phan tich gen dugc tién hanh tai Vién Nghién ctu h¢ gen,
thudc Vién Han 1am Khoa hoc va Cong nghé Viét Nam trong
nam 2018. Két qua xét nghiém gen va danh gia twong quan
v6i kiéu hinh duge thuc hién béi cac thanh vién tham gia
nghién clru nay.

Tdch chiét ADN tong sé

Mau méu ngoai vi ctia cac bénh nhén sau khi 13y v tring
duoc dua vao dng chira miu tiéu chuan c6 EDTA va bao quan
& -20°C cho dén khi sir dung. Bo sinh pham EZNA blood
DNA mini (Promega, Hoa Ky) dugc sir dung dé tach chiét
ADN tong sb tir mau ngoai vi theo huéng dan cua nha san
xuét. ADN sau khi tach chiét da dugc dién di kiém tra trén
gel agarose va do nong do dé kiém tra chét lugng trude khi
gilr 6 -20°C.

Phin iing khuéch dgi gen (PCR)

Cac cap moi sir dung duoc thiét ké dya trén trinh tu chuan
cia gen UGTIAI mang accession number NG _033238.1
trong ngan hang GenBank. Moi dugc tong hop tai Cong ty
Sinh héa Phu Sa (Can Tho, Viét Nam). Trinh ty mdi va kich
thudc san pham PCR theo tinh toan twong (mg dwoc trinh bay
0 bang 1.

Bang 1. Théng tin vé cic cip mdi sir dung trong nghién ciru.

Tén mdi Trinh tw :;i:l;;%l::bp)
gtPBREM F  CTGGGGATAAACATGGGATG
gtPBREM_R CACCACCACTTCTGGAACCT 00
E1F TCCCTGCTACCTTTGTGGAC
EIR GCTTGCTCAGCATATATCTGGG 1096
E2F ACACGCATGCCTTTAATCA
E2R GCAGGGAAAAGCCAAATCTA 363
E3F CAAACAAGATGCCGGAAGT
E3R TTACTCACATGCCCTTGCAG 40
E4F TGGGGTATCTCAACCCACAT 469
E4R GAAACAACGCTATTAAATGCTACG
ESF TTCTTAAGCAGCCATGAGCA 643
E5R CTGTCTGCACGTCCTCTGAA
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Madi phan tmg khuyéch dai gen (20 ul) bao gdm céc thanh
phan: 10 pl taq 2X master Mix ctia New England Biology
(Anh); 0,5 ul mdi loai moi (10 pM/pl); 1 ul ADN (20 ng/ul)
va 8 ul nude. Ky thuat PCR duoc tién hanh trén may luan
nhi¢t v4i chu trinh nhié¢t nhu sau: 95°C 2 phut; 38 chu ky
(95°C 30 gidy, 58°C hodc 60°C 30 gidy, 68°C 30-60 gidy),
68°C 5 phut; giit & 4°C. San pham PCR duoc phat hién
béng dién di trén thach agarose 1,2% c6 nhudm ethidium
bromide va quan sat dudi anh sang UV. San pham PCR
sau do duoc tinh sach béng kit JETTM PCR purification
(Thermo Scientific) theo hudng dan ciia nha san xuét.

Thuc hién gidi trinh tw chui ADN

San phém PCR sau khi tinh sach s€ dugc thuc hién
phan ng cycle sequencing vdi Bigdye Terminator V3.1 tu
Applied Biosystems (Hoa Ky), theo chiéu xudi va ngugc
cho mdi doan can doc. San phém sau do duoc két tua bfing
ethanol, bién tinh trong Hi-Di formamide ¢ 95°C trong 2
phut trudce khi lam lanh dot ngot. Trinh ty ADN dugc doc
bang may ABI PRISM 3100 Genetics Analyzer (Applied
Biosystems, Hoa Ky). Két qua duoc phan tich bang phan
mém sinh hoc Bioedit.

£ 2 ~ ~ a
Ket qua va han luan
Ddc diém lam sang cua hai bénh nhdn

Bénh nhan thir nhét 1a nguoi em trai (GS1), sinh nam
1996, nhap vién voi dau hidu mét moi, biéu hién vang da
va mét nang hon thy rd. Nong do bibrullin toan phan trong
mau do dugc 13 91,8 umol/l, biliburin gian tiép 1a 54,7
pmol/l. Trude do, tai co sé y té tuyén tinh, bénh nhan da
dugc kham va xét nghiém loai trir cac viém gan virus bao
gdbm HBV, HCV, HAV, HEV va mét s6 loai virus gdy ton
thucmg gan hiém gap nhu HSV, EBV ciling nhu viém gan
tir mién, viém gan & mat tién phat. .., thim chi da dugc tién
hanh sinh thiét gan. Tiép can véi truong hop ting bilirubin,
bénh nhén dugc tién hanh lam xét nghiém men gan (GOT/
GPT) va photphatase kiém (ALP). Véi tru’orng hop men gan
va ALP binh thudng, cac nguyén nhan ton thuong gan va
duong méat duoc loai trir. Mat khac, bénh nhan ting chu
yéu bilirubin gian tiép, goi ¥ cic nguyén nhan bao gém: tan
mau, cac roi loan chuyén héa bilirubin bAm sinh, va truong
hop it gdp hon 1a bénh Wilson. Xét nghiém séu hon cho thay
bénh nhan khong co thiéu mau, tham chi xét nghiém Coomb
tryc tiép va gian tiép tim bang ching tan mau déu 4m tinh,
x¢ét nghiém tham do bénh ly Wilson hoan toan binh thuong.
Budc tiép can tiép theo ching t6i dt ra la tham do cac dot
bién gen hiém gip, gay ra cac ri loan chuyén hoa bilirubin
bam sinh.

Bénh nhan tht 2 (GS2) 1a anh trai cia bénh nhan GSI,
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dén kham véi biéu hién vang da nhe hon GS1. Chi sb
bilirubin toan phan va gian tiép ctia bénh nhan 1a 97,6 va
48,5 pmol/l. Chi sé nay ciing cao twong dwong chi sd cua
bénh nhan GS1. Ngoai ra, cac chi s6 sinh héa va huyét hoc
khéc ciia bénh nhan déu binh thuong. Bénh nhan 4m tinh
v6i virus viém gan B va C. Cac xét nghiém cho 2 bénh nhan
duoc trinh bay ¢ bang 2.

Bang 2. Két qué xét nghiém cén 1am sang ciia bénh nhan.

Xét nghiém GS1  GS2 Gi4 tri tham chiéu
GOT (UN) 17 17 <40
GPT (U/I) 20 19 <41
ALP (U/) 79 - 25-100
GGT (U/) 42 32 8-61
Bilirubin toan phéan (umol/I) 91,8 97,6 <24
Bilirubin gian tiép (umol/l) 54,7 48,5 <12,7
Hdng céu (T/I) 5,07 5,38 4-59
Hemoglobin (g/1) 157 159 125-175
Ceruloplasmin (pmol/I) 15 - 5-40
DPdng niéu (ug/l) 9,79 10-60

Sb in dam trong bang chi cac chi sé tang bt thudng.
Thiét ké cdc cdp moi va khuéch dai gen UGTIAL

Mot cap mdi dugce thiét ké dé khuéch dai dic hiéu ving
ADN chira yéu t6 ting cuong ctia gen UGTIAI nam cach
vi tri cta gen hon 3000 bp. Nam cip mdi khic cho phép
khuéch dai dac hiéu 5 exon cua gen, trong d6 doan chtra
exon 1 bao gdm ca vung diéu khién chinh cta gen.

ADN t6ng s duoc tach tir mau ngoai vi cua hai bénh
nhan GS1 va GS2 c6 nong do twong tng 1a 35 pg/ul va
37,5 ng/ul dugce sir dung 1am khudn dé nhan gen. Piéu kién
PCR da dugc xac lap dé khuéch dai dac hiéu vung enhancer,
promoter va toan by 5 exon cua gen UGTIAI voi cac cadp
mdi dic hiéu. Cac phan tng PCR cho bang dic hiéu tuong
mg v6i cac san pham co kich thude tir 363 dén 1096 bp
(hinh 1). Cac san pham PCR nay sé& dugc tinh sach cho cac
phan tng giai trinh tu tiép theo.

M Gt E1 _E2 E3 E4 ES

bp
1500

1000

500

200

Hinh 1. Hinh dnh khuéch dai cac doan gen UGTIAI biang PCR.

M: thang marker chuén (1 kb plus); Gt: ving enhancer chita mé dun ting
cuong dap ung phenobarbital; E1: vung promoter va exon 1; E2-ES: cac exon
tir2 dén 5.
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Xidc dinh djt bién gen UGTIAI bang gidi trinh tw truc
tiép

Toan by vung enhancer, promoter va 5 exon cua gen
UGTIAI da dugc giai trinh ty thanh cong. Trinh tu gen
thu duoc cia 2 bénh nhin nghi ngd méc GS duoc so sanh
véi trinh tu chuan cua gen UGTIAI luu trong ngan hang

gen voi ma s6 NG 033238.1 va trinh ty gen ngudi chuan
(GRCh37/hgl9).

Két qua phan tich cho thdy, ca 2 bénh nhan GS1 va
GS2 déu mang 1 bién thé gen ¢ dang dong hop tir, tai vi tri
¢.-3279A>G, nam trong yéu t6 ting cuong enhancer tham
gia diéu khién mirc d6 biéu hién gen. Bién thé nay duogc
dinh danh 1a UGT1A41%60. Ngoai ra, mau GS1 con mang ca
bién thé gen A(TA),TAA dang dong h0'p tur tai hop TATA
trong vung promoter ctia gen. Bién thé nay duogc dinh danh
1a UGT141%28. O ngudi mang gen kiéu dai, trinh tu hop
TATA thudng c6 6 cip nucleotide TA lap lai lién tiép, ky
hi¢u A(TA’)éTAA‘. Vi tri cac bién thé nay trén so dd gen va
hinh anh sac ky d6 giai trinh ty gen dugc the hién trén hinh 2.

UTG1A1 gene

PBREM 1 2 3 =4 5
D6i chirng ¢.-3279AA A(TA)ssTAA
GS1 €.-3279GG A(TA);7TAA
GS2 €.-3279GG A(TA)ssTAA
(A)
¢.-3279T>G c.-53TA

GTTCAGTTTGAACAAA

|

O O

GTTCAGTG TGAACAAA

l GS1
e

GTTC\GTGTGA\CAAA

CCATATATATATATATAAG
213 als]|e6]

Péichirng

CC\‘I \‘] \‘l AT \l \‘I \l/\‘l AAG
1]2]3

CC\I\[\I\[\I\]\I\\G
112134

MMMHMM&MMM

Hinh 2. Két qua giai trinh ty trén cac mAu nghién ciru. (A) Vi tri cic
bién thé gen phét hién & 2 bénh nhan; PBREM: yéu t6 phan tng thudc
phenobarbital ndm trong ving enhance; TATA box: ving diéu khién 15
cua gen (promoter); cac hop ky hiéu 1-5: cac exon; miii tén chi vi tri ciia
hai bién thé gen phat hién duoc. (B, C) Anh sic ky dd giai trinh ty gen vi
tri ¢.-3279 va ving promoter ciia gen UGTIA; d6i ching: miu cta nguoi
khée manh mang gen kiéu dai.

Xac dinh kiéu gen UGTIA1 14 budc chan doén di truyén
hiéu qua, cho phép xac dinh chinh xac nguyén nhan gay
bénh cua cac ddi tuong nghi mic hoi chung Gilbert, nho
d6 han ché cac xét nghiém khong can thiét khac nhu sinh
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thiét gan, dong thoi 1a yéu t6 quan trong cho dy doan va
phong ngira tic dung phu bét lgi ¢ nhimng ngudi nay [13].
Cho dén nay, chua ¢ cong bd nao vé viéc danh gia kiéu gen
UGTIAI cho nhiing bénh nhan duoc chan doan trén lam
sang hudng téi GS ¢ Viét Nam. Hai bién thé gen phat hién
dugc trong nghién ctru nay da dugc phat hién phd bién & cac
dbi twong c6 ndng do bilirubin mau cao trén thé gisi [14,
15]. DBi v6i cac nghién ctru trén ngudi chau Au va chau Phi
[16], hau nhu tit ca cc bénh nhan GS déu mang kiéu gen
dong hop tir cia UGT1A41*28. Trong khi d6 khu vuc Dong
A, bao gém Nhat Béan, Trung Quédc va Han Qudc thi kiéu
gen UGTIAI*60 va UGTIAI*6 (p.G71R) ddng hop tir va
mot s dot bién sai nghia khéc it gap hon nhu UGTIAI*7,
UGTIAI*27 1a nguyén nhan chu yéu giy ra GS [17].

Db6i voi bénh nhan GS1 mang kiéu gen UGTIAI*28
cling can than trong hét ste khi su dung mét s6 loai thudc
diéu tri bénh trong tuong lai. Mgt vi du dién hinh 1a thudc
diéu tri ung thu phd bién irinotecan. Enzyme UGTIA1 tham
gia chuyén héa irinotecan thanh chat ky hiéu SN-38G tai
gan, va ca nhan mang kiéu gen UGTIAI*28 co nguy co
cao gip phan Gmg phu khi st dung thubc trén. Mot nghién
ctru da chi ra: khoang 10% dan s6 Bic My mang kiéu gen
UGTIAI*28 dong hop tir va co nguy co cao mic bénh tiéu
chay va giam bach cau sau khi tiém irinotecan [18]. Ty 1&
giam bach ciu ning & bénh nhan c6 kiéu gen UGTIA1*28
ddng hop tir cao tdi 36% va co lién quan chat ché véi ty 18
nhap vién cao hon [19]. Mat khac, bénh nhan cé kiéu gen
ddng hop tir UGTI1A1*28 c6 kha niang bi giam bach ciu
trung tinh nghiém trong gdp 3,5 lan so vdi cic ngudi co
kiéu gen kiéu dai [20]. Do d6, bénh nhan GS1 can thong
bao tinh trang di truyén cua minh véi bac sy trong truong
hop phai st dung thudc nay. Nghién ctru nay chua kiém tra
chinh xac kiéu gen UTGIAI cua bd me 2 bénh nhén do viéc
thu mau khong thé thyc hién duoc boi yéu td khach quan.
Tuy vay, ngudn gdc kiéu gen UGTIA1*28 va *60 xuit hién
& 2 bénh nhan c6 kha ning cao 1a do dwoc truyén lai tir cha
me cua ho.

Keét luan

Pay 1a bao cdo dau tién vé chan doan di truyén cho
bénh nhan nghi mic hoi chung Gilbert tai Viét Nam. Ca
hai bénh nhan déu mang cic bién thé gen gay hoi ching
16i loan chuyén hoa bilirubin thé di truyén. D6 1a cac bién
thé ¢.-3279T>G trong enhancer va A(TA), TAA trong ving
promoter cia gen UGT1A41. Két qua chan doan gen nay giup
bac sy khiang dinh chinh xac nguyén nhan giy hoi chimng
Gilbert von rit kho dé phan biét trén 1am sang, dong thoi
han ché cac xét nghiém/tham do khong can thiét khac.
Ngoai ra, dbi v6i bénh nhan GS1, chiing t6i ciing da dua ra
khuyén cao véi bénh nhan cin thong béo véi bac sy diéu tri
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vé tinh trang di truyén ctia minh khi can sir dung cac thudc
chuyén hoa qua gan trong tuong lai.

LO1 CAM ON

Chung t6i chan thanh cam on cac bénh nhan da tham gia
nghién ctru ndy. Chung ti ciing cam on sy hd trg cua Vién
Nghién ctru hé gen, VAST va Bénh vién Pai hoc Y Ha Nai.
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