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XAY DUNG QUY TRINH K¥ THUAT XAC BINH DOT BIEN GEN HNF1A VA GCK
TRONG CHAN BOAN BAI THAO DLYNG DI TRUYEN MODY

Mai Phirong Thao™, D& Biec Minh'

TOM TAT:

Muc tiéu: MODY (Maturity Onset Diabetes of the Young) 14 mét dang dai thao duiong
(DTD) di truyen ddc bist voi bidu fign Idm sdng 12 hoi chimg t3ng duwong huyét mang tinh
¢hdt gia dinh va thiimg dugre phat hign tnase 25 tudl. Dot bidn gen HNF1A 15 nguyén
nhén thudng gép nhét ciia BTO MODY & Chau Au, Ghau My ciing nhw Trung Quéc, Nhat
Bén (MODY3). Trong khi do, dot bién gene GCK cang chiém tén sudt khé lom trong nhom
bénh nhan MODY (MODY2). Nghién ciru ndy nhém thiét {8p va img dung quy trinh kv
thugt gidi trinh tir chubi DNA nhém xéc dinh cdc dot bién cia gen HNF1A va GCK trén
bénh nhén duge chdn dodn MODY trén 1ém sang. Déi twomg va phwong phidp: Ching
167 thiét ké cac cap méi dic hisu khudch dai 10 exon va ving tidp gigp excn-intron cda
gen HNF1A vé GCK. DNA dwoc tich chidt tir mau ngoai vi cia bénh nhan duge chgn
doén MODY trén 13m sang. Céc m3u DNA nay sau d6 duoc kiuéch Gai va gidi trinh e
bédng ky thudt Sanger. Két qué: Ching 0F d& khwch dai thanh céng dirgc 10 exon va
ving iép gidp exon-intron ciia gen HNF1A vé GCK. Két qua gidi trinh tir khong phét hisn
a6 tidn g8y bénh nao trén 2 gen GCK va HNE1A, oh phdt hign mot 56 diém da hinh trén
gen ANF1A,

Tir khéa: Déi thao duomg, di truyén MODY, gon HNF1A, gan GCK

1. DAT VAN PE: ©cdng cy chén doan di truyén [6). Cho dén
MODY {(Maturity Onget Diabetes of hién nay, MODY da duge xac dinh figén
the Young) i mét dang @ai thao duding quan dén dot bién It nhét 9 gene, trong 58
(BTD) di truydn diic bigt voi bidu hién lam d6, thn suit cao nhat Ia gene Hepatacyte
sang 1 hdi ching tang dudng huyét nuclear factor 1 alpha-HNE1A (52%) va
mang tinh chét gia dinh va thuéng dugc Glucokinase-GCK (32%) 7).
phat hign treéc 25 twél. Cor ché di truydn DOt bién gen HNF1A 18 nguyén nhan
phan tl céa MODY duec mé 13 tin diu thurdng g3p nhét clia DT MODY & Chau
véo thap nién 90 cla thé Ki trwde, trong Au, Chau My ciing nhee Trung Quéc, Nhat
d6 cac dot bién gene di truydn #di trén Ban (MODY 3). Benh nhan MODY2
nhidm sdc thé thueong din dén rsi loan thuring 6 dwerng huyét 2 gitr sau khi lam
chifc nang clia t& bao béta tuy [2, 9, 11]. nghiém phap dung nap glucese téng cao
MODY chiém khodng 1%-2% téng sé han 6mmoll so véi dudmg huyét dsi va
bénh nhan duwoc chdn doan BTH, tuy rét nhay voi nhom thude ha dwdng huyét
nhidn ty 1 nay dang co khuynh hudng sulphonylureas [1-5, 10].
ting 18n do c4c chwong trinh tAm soat Trong khi d6, ddt bién gene GCK
strg khde ngay cang 6 xu hwéng tré hoa cling chiém tn sult kha lon trong nhém
clng nhu sy tién bd vieet bac clia céc bénh nhén MODY (MODY2). Bidy hign
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Mac du cac ca bénh MODY chiém t
16 nho trong téng sb ca BTD, tuy nhién
viec chn doan MODY théng qua cac
cing oy di truyén Ia hét sirc can thiét vi:
- Gilip tién leong rat 5t didn tién t nhign
ciia bénh, tir d6 c6 cac bién phap didu tr
1&m séng pho hep cha bénh nhan.
- Khi xac dinh dwoc gene ot bién gay
bénh, viéc chdn doan cho cac thanh vién
bj bénh frong gia dinh s& dé dang hon.
- Gillp cé huedng t vin va xir Iy phu hop
cho cac thé hé sau clia bénh nhan.
- Xac dinh cac dt bién trén cc gene nay
s€ gilp xay dyng ngan hang dir ligu vé
dot bién trén quén thé bénh rhan MODY
& Vigt Nam

Do d0, ching t6i thiét ké nghien cteu
nay nham xay dieng quy trinh k§ thuat xac
dinh cac dbt bidn trén 2 gene HNFTA va
GCK dé tir d6 co cai nhin sau hon vé
khia canh di truydn phan t trong chén
dodn dai thao dwrng MODY.
2. DOl TUONG VA PHUONG PHAP
NGHIEN CLPU;
1. Dét twong nghlén cipu:
Chiing ti tién hanh khdo sat dot bién gen
HNF1A va GCK trén bénh nhan dugc chin
doanMODY trén 1am sang. Bénh nhan n,
16 tudi, khdng hé 6 trigu chimg lam sang
clia ting Guetyng huydt, dugre phit hisn tinh
& khi khém sirc khde dinh ki, o6 cha va ba
ngi mc bgnh &4 théo dwimg. Puidng
huydt d6i cia benh nhan 13 134 mgid),
HbAIC 18 7.2%.
2. Phwong phap nghién cims:
- Téch chiét Genomic DNA:
B&nh phdm mau ngoai vi clta bénh nhan
duge téch chiét DNA béng bd kit QlAamp
DNA Kit {Qiagen, My), theo hiremg d8n str
dyng ciia nha san xuét,
- Thiét ké mai:
Céc doan mdi dwgre thiét k& dira trén
trinh tyr DNA cla gen HNF1A vaGCKIAn
lrgt mang ma sd NG_011731.2 va
NG_008847.1 trong kho dir figu ctia NCBI
V& dwgc tng hap bdi obng ty Integrated
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DNA Technologies, Hoa Ky. Théng ftin
cac doan mdi dwoc trinh bay nhu bang 1.
- Thire hign PCR:

M&i tube PCR c6 thé tich 25 W chira cic
thanh phén: PCR buffer, dNTP (250 uM
cho méi loai), 2 méi xudi va ngurge {05 M
cho méi log)), 125U TaKaRa Taq™
HotStart Polymerase (Takara, Nhat Ban) va
50-100 ng genomic DNA. Chu tinh |uin
nhigt cho PCR duge thyc hién trén méy
Mastercycler@Pro S (Eppendorf, Bire) bao
gdm giai doan bién tinh ban diu & 98%C
trong 3 phit, theo sau bang 40 chu ky gém
bién tinh & 98°C trong 10 giay, gin mdi &
54°C trong 15 giay, tdng hop chudi DNA &
72°C trong 1,5 phit va két thic bing giai
doan kéo dai sén phdm & 72°C trong §
phut. S3n phim PCR dugc phat hign bing
dign di trén thach agarose 0,7% o6 nhudm
ethidium bromide va quan sit duwGi hg
théng chup anh dién di Geldoc-It™ (UVP,
My). San phém PCR sau 46 dwoc tinh sach
béng illustra™ GEX™ PCR DNA and Gel
Band Purification Kit (GE Healthcars, Anh)
theo hudng diin st dyng clia nha san xult
va duec kidm tra ai bang @in di trén thach
agarose 0,7%. Cac phan tng lubn km
theo mt chimg &m khéng chira DNA dé
kidm soat ngoi nhim.

- Thire hién gidi trinh ty DNA:

San phAm PCR da dwre tinh sachsé duge
thigc hign phan ng cycle sequencing
v&iBigDye® Temminator  v3.1 Cycls
Sequencing kit (Applied Biosystems, M)
theo hai chidu xu6i va nguoe voi cac mbi
trong Bang 1. San phdm sau do dwge k&t
tia bdng ethanol, hda tan trong HiDI
formanide, bién tinh & 95°C tedc khi lam
lanh @3t ngat. Trinh iy DNA dugc doc bing
may ABI 3130 Genetic Analyzer, v&i POP-T
polymer va capiltlary 50 cm (Applied
Biosystems, Mg). Két qua gidi trinh te DNA
duwe phan tich bing phdn mém CLC Main
Workbench,
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Bang 1. Cac cip mbi ding d& khuéch dai va gidt trinh tir 10 exon clia gen HNFTA va GCK

Tén mdi
HNF1A-1F
HNF1A-1R

HNF1A-2F

Trinh t chudi (5-3)

AGTTTGGTTTGTGTCTGCCG
ACTAGGCTAAAGGCTGAAGG
GTCCCTCAGTCTATGTGTAG

Exon 2 va ving 1an can

HNF1A-2R CCTTTCCATCTACCTGTCTG (437 bp)

“HNF1A3F TGTAAGCTCCTCTGGTTCAG Exon 3, 4 va ving lan
HNF1A-4R AGAGGTTTAGGTGACTGCTG cén (1092 bp)
HNF1A-5F TGGAGTTTGAAGTGCTGAGG Exon 5,8, 7 vé-
HNF1A-7R GAAACACACTTGTCCCAGAG cén (1611 bp)
HNF1A-8F GTCTGTCCCTITATCTGGAG Exon 8, 9 va ving ian

HNF1A-9R
HNF1A-10F
HNF1A-TOR
GCK-1F
GCK-1R
GCK-2F
GCK-2R
GCK-3F
GCK-3R

CAGTCCCTGAGATGTTICTTIG
GGTTCCTGTTATCIGGTGTG
CCTACATCTGCCATGAACAG (51 bp)
CGACTCGTTGGAGAACAATG
GAGGCTCAAACAAACCATGG
GATGGATAGATGGATGGATG
TTAGCCAGCACCTACAAGAG
TGCTGTTTTGAGGAACGGAG
TTAGCCAGCACCTACAAGAG

o4n (763 bp)
Exon 10 va ving Ian can

Exon 1 va vung lan can
(320 bp)
Exon 2 va vong [an ¢én
(528 bp)
Exon 3 va ving ian can
(541 bp)

GCK4F
GCK-6R
GCK-7F

CATTCAGTGGCCAGGTGTTG
TGAAGCCTGTTGTACACAGG
TCCAGACAAAGCAGAGACAG

Exon 4,56 v& ving ian
can (1500 bp)
Exon 7 va vung 1an cén

GCK-7TR GCTTACGAACGGATIGTCAG _ (441bp)
GCK-8F COCTCATTAACGAGGGAAAG  Exon B va ving lan can
GCKBR GCCCTAGTTTCCCATGCCTG (447 bp)
GCK-9F GCAGTACTAACCAGTCCCTG  Exon 9,10 va viing 1an

GCK-10R

3. KET QUA vA BAN LUAN:
Thidt 1ap k¥ thudt giai trinh tw DNA gen
HNF1A.

Theo thiét k& ban du, tht ca cdc cip

méi ddu khubch dai thanh cBng céc doan
DNA ciia gen HNF1A va GCKva viing
intron l&n can voi kich thuée nhy mong
doi (hinh 1 va 2), T4t 04 c4c cap mdi ddu
hogt ddng & nhigt do t6i wu 14 54°C,
Cac san phdm PCR sau g6 duege tién
hanh gidi trinh ty va cho két qua hoan
todn phd hep vai trinh tir cia gen HNF1A
vd GCK mang m3 s6 NG_D11731.2 va
NG_008847.1 trong kho di lidu caa
NCBI.
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TGATTCCAGCGAGAAAGGTG __6an (1080 bp)

Phat hién diém da hinh tren gen
HNF1A:

Ung dung céc kg thuat gidi trinh i,
chiing t6i khéng phat hign didm @6t bidn
nao trén gen GCK. Trén gen HNF1A,
chiing 61 phat hien c6 sy thay déi 1
nucleotide tai v trf c51C>G  va
C.79A>C.Trong d6, c51C>G khong fam
thay ddi acid amin dwgc dich ma va LE]
durgre mo ta tnrdre day [3]. C.79A>C méc
du lam thay d8i acid amin tir Isoleucin
thanh Leucin tuy nhién day ciing chi la
diém da hinh ma khéng phai 1a dot bién
gay bénh trén gen HNF1A {31
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Hinh 1, Céc san phém PCR khuéch dai cac doan DNA clia gen HNF1A va GCK

Fasd L .
GCTGAGCAAAGAGGC CACTGATEC

TCGAGTCAGG

ot

Col
TCGAGTCAGGGCTGAGCAAAGAGGCACTG&TC

COAETCAUOOCTGAGC-AAGAGUCACTOIYC

MMM A sl

Hinh 2. Cac diém da hinh trén gen HNF1Ac.51C>G va ¢.79A>C
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SUMMARY
SETTTING UP A DNA SEQUENCING PROCEDURE TO INVESTIGATE THE
MUTATION OF HNF1A AND GCK GENES IN DIAGNOSE OF MODY

Mai Phuong Thao', Bo Buc Minh'
"Medical and Phar ical Uni ity, TP. Ho Chi Minh

Objectives: MODY {Maturity Onset Diabetes of the Young) is hereditary monogenic
forms of diabetes with typical famiiiaf early onset h yperglycemia, usually before the age of
25. Mutations in HNF1A and GCK gene contributes up to 90% of the MODY cases. We
conduct this study fo sef up a DNA sequencing procedure to investigate the mutation of
HNF1A and GCK gene in MODY diagnosed patient, Methads: Primers for amplification
of 90 exons and the exon-intron boundaries of HNF1A and GCK gene were designed.
Geromic DNA was extracted from peripheral blood sample of MODY patient. These DNA
were resp fy i and by Sanger technique. Resufts: 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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