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XAY DUNG QUY TRINH KY THUAT XAC DINH DOT BIEN GEN HNF1A VA GCK
TRONG CHAN POAN PAI THAO PUONG DI TRUYEN MODY

Mai Phwong Thao™', Bé Birc Minh'

TOM TAT:

Muc tiéu: MODY (Maturity Onset Diabetes of the Young) la mdt dang dai thao duong
(OTD) di truyén dac biét voi biu hién 1am sang la hi ching tang duong huyét mang tinh
chat gia dinh va thuong duoc phat hién truée 25 tudi. Pét bién gen HNF1A la nguyén
nhén thuong gap nhét ctia DTH MODY & Chau Au, Chau My cing nhw Trung Quéc, Nhét
Ban (MODY3). Trong khi dé, dét bién gene GCK ciing chiém tan suét kha Ion trong nhém
bénh nhan MODY (MODY?2). Nghién ctru nay nhdm thiét lap va ng dung quy trinh ky
thuat gidi trinh tw chudi DNA nhdm xac dinh céc dot bién cua gen HNF1A va GCK trén
bénh nhén duoc chan doan MODY trén lam sang. Poi twong va phwong phap: Ching
toi thiét ké céc cap moi dic hiéu khuéch dai 10 exon va vung tiép gidp exon-intron cua
gen HNF1A va GCK. DNA duogc tach chiét tor mau ngoai vi cia bénh nhan dwoc chan
doan MODY trén 1am sang. Céc mau DNA nay sau dé dugc khuéch dai va gidi trinh tw
bdng ky thuat Sanger. Két qua: Chung t6i da khuéch dai thanh céng dugc 10 exon va
vung tiép giap exon-intron ctua gen HNF1A va GCK. Két qua giai trinh tw khéng phat hién
dot bién gay bénh nao trén 2 gen GCK va HNF1A, chi phat hién mét s6 diém da hinh trén
gen HNF1A.

Ttr khoa: Dai thao duong, di truyén MODY, gen HNF1A, gen GCK

1. DAT VAN DE: céng cu chan doan di truyén [6]. Cho dén
MODY (Maturity Onset Diabetes of hién nay, MODY da dwogc xac dinh lién
the Young) la mét dang dai thao duong quan dén dot bién it nhat 9 gene, trong s

(DTD) di truyén dac biét v&i biéu hién 1am do, tan suét cao nhét la gene Hepatocyte
sang la hoi ching tang duong huyét nuclear factor 1 alpha-HNF1A (52%) va
mang tinh chat gia dinh va thuwong duoc Glucokinase-GCK (32%) [7].

phat hién trwdc 25 tudi. Co ché di truyén Dot bién gen HNF1A la nguyén nhan
phan t& clia MODY dwoc md ta lan dau thworng gdp nhat ciia BTD MODY & Chau
vao thap nién 90 cua thé ki trudc, trong Au, Chau My ciing nhv Trung Quéc, Nhat
dé cac dot bién gene di truyén trdi trén Ban (MODY 3). Bénh nhan MODY3

nhi&m sic thé thwong dan dén rdi loan thudng c6 dudng huyét 2 gid' sau khi lam
chirc nang cua té bao béta tuy [2, 9, 11]. nghiém phap dung nap glucose tang cao
MODY chiém khoang 1%-2% tbéng sb hon 6mmolfl so v&i duwdng huyét doi va

bénh nhan dwgc chan doan DTD, tuy rat nhay véi nhdm thuéc ha dwdng huyét
nhién ty 1& nay dang c6 khuynh hudng sulphonylureas [1-5, 10].

ting 1&n do cac chuong trinh tam soat Trong khi d6, dét bién gene GCK
strc khde ngay cang co xu hwéng tré hoa cling chiém tan suat kha 1&n trong nhém
cling nhw sy tién bd vuot bac cla cac bénh nhan MODY (MODY2). Biéu hién
lam sang cda nhom bénh nhan nay (3
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Mac dU cac ca bénh MODY chiém ti
16 nho trong tdng sb ca DTD, tuy nhién
viéc chan doan MODY thdong qua cac
cong cuy di truyén 1a hét strc can thist vi:
- Gitp tién lugng rat tét dién tién ty nhién
ctia bénh, tir d6 c6 cac bién phap diéu tri
lam sang phu hop cho bénh nhan.
- Khi xac dinh dwoc gene dot bién gay
bénh, viéc chan doan cho cac thanh vién
bi bénh trong gia dinh sé& dé dang hon.
- Giup ¢c6 huwdng tu van va x& ly phu hop
cho céac thé hé sau cla bénh nhan.
- Xac dinh cac dot bién trén cac gene nay
sé gilp x3y dwng ngan hang di liéu vé
dot bién trén quan thé bénh nhan MODY
& Viét Nam

Do d6, chung toi thiét ké nghién ciru
nay nhdm xay dung quy trinh ky thuat xac
dinh cac doét bién trén 2 gene HNF1A va
GCK dé tir dé ¢ cai nhin sau hon vé
khia canh di truyén phan t& trong chin
doan dai thao dudong MODY.
2. POl TUONG VA PHUONG PHAP
NGHIEN CUU:
1. Dbi tweng nghién ciru:
Chung toi tién hanh khao sat dot bién gen
HNF1A va GCK trén bénh nhan duoc chin
doanMODY trén Iam sang. Bénh nhan ni
16 tudi, khéng hé co trigu chimg 1am séng;
ctia tang duwong huyét, dugc phat hign tinh
co khi lfhém stre khoe dinh ki, ¢6 cha va ba
noi ‘méc bénh dai thao duong. Buong
huyét d6i ciia bénh nhan la 134 mg/d,
HbA1C l1a 7.2%.
2. Phwong phap nghién ctru:
- Tach chiét Genomic DNA:
B&nh pham mau ngoai vi clia bénh nhan
duwoc tach chiét DNA bang b kit QlAamp
DNA Kit (Qiagen, My), theo hwong din Sty
dung clia nha san xuét.
- Thiét ké moi:
Cac doan mdi duoc thidt ké dwa trén
trinh t DNA cua gen HNF1A vaGCKlan
lvot mang ma s6 NG_0117312 ;4
NG_0088i7.1 trong kho di ligu ctia NCp;
va duec tong hop bdi cong ty Integrateq
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DNA Technologies, Hoa Ky. Théng
cac doan mdi duoc trinh bay nh 7 bang 1.
- Thwe hién PCR:
M5i tube PCR c6 thé tich 25 pl chira ci
thanh phan: PCR buffer, dNTP (250
cho mdi loai), 2 moi xudi va nguoc (0,5 M
cho médi loai), 1,25U TaKaRa Taq"
HotStart Polymerase (Takara, Nhit Ban) v
50-100 ng genomic DNA. Chu trinh lun
nhiét cho PCR duoc thiwe hién trén méy
Mastercycler@Pro S (Eppendorf, Burc) bao
gdm giai doan bién tinh ban dau & 98%
trong 3 phut, theo sau bing 40 chu ky gom
bién tinh & 98°C trong 10 gidy, gan mdid
54°C trong 15 giay, tdng hop chudi DNA ¢
72°C trong 1,5 phat va két thic bang gi
doan kéo dai san pham & 72°C trong 5
phit. San phdm PCR dugc phat hién bang
dién di trén thach agarose 0,7% c6 nhud™
ethidium bromide va quan sat dudi hé
thdng chyp anh dién di Geldoc-It™ (UVP,
MY). San pham PCR sau dé dugec tinh sadf
bang illustra™ GFX™ PCR DNA and G¢
Band Purification Kit (GE Healthcare, AN
theo huéng dan sir dung clia nha san xuel
va duoc kidm tra lai bing dién di trén tha
agarose 0,7%. Céac phan wng luon Kem
theo mot chirng am khang chiva DNA &
kiem soat ngoai nhidm.
- Thye hién giai trinh tw DNA:
San pham PCR g3 duwoc tinh sachsé d“ch
thwc hign phan Gng cycle sequen®™
VOiBigDye®  Terminator V3.1 cydf?
Sequencing kit (Applied Biosystems: My)
theo haj chiéu Xudi va ngugc voi cac m?;
rong Bang 1. San pham sau d6 duee '
Wa bang ethanol, hoa tan trond ','Dl
formanide, bin tinh & 95°C truec ki
'anh Gt ngot. Trinh ty DNA durgc 69° ba"?
may ABJ 3130 Geneti.c Analyzer, voi P ?’
plled

Polymer 3 '
: capillary 50 cm A
gl'fsysterps. M§). Két qua giai trinh I D:i"
€ Phén tich bang phan mém C
Workbench.
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Bang 1. Cac cap méi dung d& khuéch dai va gidi trinh tu 10 exon clia gen HNF1A va GCK

Tén moi Trinh tw chudi (5-3) Poan gen khuéch dai
HNF1A-1F AGTTTGGTTTGTGTCTGCCG Exon 1 va vung lan can
HNF1A-1R ACTAGGCTAAAGGCTGAAGG (544 bp)

HNF1A-2F GTCCCTGAGTCTATGTGTAG Exon 2 va vung [an can
HNF1A-2R CCTTTCCATCTACCTGTCTG (437 bp)

HNF1A-3F TGTAAGCTCCTCTGGTTCAG Exon 3, 4 va vung lan
HNF1A-4R AGAGGTTTAGGTGACTGCTG can (1092 bp)
HNF1A-5F TGGAGTTTGAAGTGCTGAGG Exon 5,6, 7 va vung lan
HNF1A-7R GAAACACACTTGTCCCAGAG can (1611 bp)
HNF1A-8F GTCTGTCCCTTTATCTGGAG Exon 8, 9 va vung lan
HNF1A-9R CAGTCCCTGAGATGTTCTTG can (763 bp)
HNF1A-10F GGTTCCTGTTATCTGCTGTG Exon 10 va vung lan can
HNF1A-10R CCTACATCTGCCATGAACAG (511 bp)

GCK-1F CGACTCGTTGGAGAACAATG Exon 1 va ving lan can
GCK-1R GAGGCTCAAACAAACCATGG (320 bp)

GCK-2F 'GATGGATAGATGGATGGATG Exon 2 va vung lan can
GCK-2R TTAGCCAGCACCTACAAGAG (528 bp)

GCK-3F TGCTGTTTTCAGGAACGGAG Exon 3 va ving lan can
GCK-3R TTAGCCAGCACCTACAAGAG (541 bp)

GCK-4F CATTCAGTGGCCAGGTGTTG Exon 4,5,6 va vung lan
GCK-6R TGAAGCCTGTTGTACACAGG can (1500 bp)

GCK-7F TCCAGACAAAGCAGAGACAG Exon 7 va vung lan can
GCK-7R GCTTACGAACGGATTGTCAG (441 bp)

GCK-8F GGCTCATTAACGAGGGAAAG Exon 8 va ving lan can
GCK-8R GCCCTAGTTTCCCATCCCTG (447 bp)

GCK-9F GCAGTACTAACCAGTCCCTG Exon 9,10 va ving lan
GCK-10R TGATTCCAGCGAGAAAGGTG cén (1080 bp)

3. KET QUA VA BAN LUAN:
Thiét 1ap ky thuat giai trinh tw DNA gen
HNF1A.

Theo thiét ké ban dau, tat ca cac cap

mdi déu khuéch dai thanh céng cac doan
DNA cla gen HNF1A va GCKva vung
intron lan can voi kich thuwéc nhuv mong
doi (hinh 1 va 2). Tat ca cac cap moi déu
hoat dong & nhiét do i wu a 54°C.
Cac san phdm PCR sau d6 duoc tién
hanh giai trinh ty va cho két qua hoan
toan phl hgp véi trinh ty cia gen HNF1A
va GCK mang ma so6 NG_011731.2 va
NG_008847.1 trong kho dir liéu cua
NCBI.
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Phat hién diém da hinh trén gen
HNF1A:

ng dung cac ky thuat giai trinh ty,
chung téi khong phat hién diém dot bién
nao trén gen GCK. Trén gen HNF1A,
chung t6i phat hién c6 sy thay déi 1
nucleotide tai wvi tri c¢.51C>G va
c.79A>C.Trong do, ¢51C>G khdng lam
thay doi acid amin dugc dich ma va da
dwoc mo ta trwdc day [3]). C.79A>C mac
du lam thay ddi acid amin t& Isoleucin
thanh Leucin tuy nhién day cidng chi la
diém da hinh ma khang phai la dot bién
gay bénh trén gen HNF1A [3].
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Hinh 1. Cac san pham PCR khuéch dai cac doan DNA cua gen HNF1A va GCK
TCGEAGCTECAGBGGGECTGAGBEAAAGCAGG CAGTGATE
Conflict
TCGAGTCAGGGCTGAGCAAAGAGGC CACTGCTS
: . |
5 e

TCGAGTCAGGGCTGAGCAAAGBGAGGCACTGETS
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Hinh 2. Cac diém da hinh trén gen HNF1Ac.51C>G va c.79A>C

4. KET LUAN

Chung toi da xay dwng thanh céng quy
trinh ky thuat giai trinh tw gen HNF1A va
GCK tir DNA tach chiét tir mau ngoaj vj
cha bénh nhan, lam co s& dé& phan tich
cac trwong hop nghi ngd chan doan daj
thao duwong di truyén MODY & Viét Nam
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SETTTING UP A DNA SEQUENCING PROCEDURE TO INVESTIGATE THE
MUTATION OF HNF1A AND GCK GENES IN DIAGNOSE OF MODY

Mai Phuong Thao', Po Buc Minh'

"Medical and Pharmaceutical University, TP. Ho Chi Minh

Objectives: MODY (Maturity Onset Diabetes of the Young) is hereditary monogenic
forms of diabetes with typical familial early onset hyperglycemia, usually before the age of
25. Mutations in HNF1A and GCK gene contributes up to 90% of the MODY cases. We
conduct this study to set up a DNA sequencing procedure to investigate the mutation of
HNF1A and GCK gene in MODY diagnosed patient. Methods: Primers for amplification
of 10 exons and the exon-intron boundaries of HNF1A and GCK gene were designed.
Genomic DNA was extracted from peripheral blood sample of MODY patient. These DNA
were respectively amplified and sequenced by Sanger technique. Results: The whole
coding site and the exon-intron boundaries of HNF1A and GCK gene were successfully
amplified. After sequencing, no pathogenic mutation was found in these 2 genes.

Keywords: Diabetes, MODY, HNF1A gene, GCK gene.
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