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TOM TAT

Muc tiéu: Bién thé NUDT15 trén té bao mém la mot yéu té quyét dinh quan trong trong khd ndng dung
nap thiopurine (6-MP: 6-mercaptopurine). Thudc 6-MP dugc st dung trong diéu tri bénh bach cédu cdp dong
lympho (BCCDL), déc biét st dung kéo dai trong giai doan duy tri. Cac bién thé NUDT15 duoc khéo sat
gitp lwa chon liéu 6-MP thich hop cho ngudi bénh BCCDL.

Déi twong va phwong phap: Tt thang 6/2016 dén thang 6/2017, 30 nguoi bénh BCCDL [a tré em,
duoc xéc dinh bién thé NUDT15 bang ki thuét gidi trinh tw chudi DNA tai Bénh vién Truyén méu Huyét hoc.

Két qua: Két qua nghién ctu cho thdy 23,3% (7 nguoi bénh) mang bién thé NUDT15, trong dé c6 01
trvong hop mang bién thé p.R139C dang déng hop ttr, 04 tridng hop mang p.R139C dang dj hop t, 01
triong hop mang di hop ter p.V18_V19insGV va 01 truong hop mang di hop te kép p.V18_V19insGV va
p.R139C. Ngoai ra, con ghi nhan 01 ngudi bénh mang kiéu bién thé méi, p.R11Q dang di hop ti. Cac bién
thé nay co thé xudt hién dong thoi trén 1 nguoi bénh. Hai truong hop bao gdm bién thé dang ddng hop to
va dang di hop t&r kép thuéc nhém nhay 6-MP hon.

Két luan: Két qua nghién ctiu da gidp céc béc si lam sang lwa chon liéu thubc 6-MP phu hop cho timng
nguwoi bénh, 1a tién dé cho viéc trién khai ting dung xéc dinh bién thé NUDT15.

Tw khoéa: Bach cau cdp dong lympho (BCCDL), tré em, bién thé NUDT15, 6-mercaptopurine, gidi trinh
tw chudi DNA.

ABSTRACT
DETECTION OF NUDTI15 VARIANTS IN ACUTE LYMPHOBLASTIC LEUKEMIA
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Objective: Germline NUDT15 variants is critical determinant of thiopurine intolerance (6-MP:
6-mercaptopurine). 6-MP is used for treatment of acute lymphoblastic leukemia (ALL), especially during
maintenance therapy. NUDT15 variants were identified helping to select suitable 6-MP dose for ALL patients.

Subjects and Methods: From June 2016 to June 2017, 30 ALL patients were investigated for NUDT15

variants using direct sequencing method at the Blood Transfusion and Hematology Hospital.
Results: We found that 23.3% of the patients harbored NUDT15 variants, in which 1 patient was
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homozygous, 4 were heterozygous at p.R139C, and 1 patient was heterozygous at p.V18_V19insGV.
In addition, 1 patient was heterozygous for NUDT15 p.V18_V19insGV in combination with p.R139C. We
also detected a heterozygous for NUDT15 p.R11Q, which has not been reported before. These NUDT15
variants can occur in the same patients. The patients harboring homozygous and 2 heterozygous NUDT15

variants are more sensitive to 6-MP than other variants.
Conclusion: Results of this study help to select suitable 6-MP dose and to apply direct DNA sequencing

technique for detection of NUDT15 variants in ALL.

Key words: Acute lymphoblastic leukemia (ALL), children, NUDT15 variants, 6-Mercaptopurine, direct

DNA sequencing.

L. DAT VAN PE

Bach ciu cp dong lympho (BCCDL) dic trung
boi sy gia tang qua mirc clia cac té bao lympho chua
truong thanh, lan at céc té bao binh thudng trong
tay xuong gay nhiém tring, thiéu méau, xuét huyét.
BCCDL c6 nhiéu thé khac nhau va c6 thé dugc phén
loai dua vao hinh théi té bao, ddu 4n mién dich va
céc k¥ thuat di truyén phén tir [5], [8]. Bénh BCCDL
chiém 76% céc bénh bach cdu & tré em [13]. Tuy
nhién BCCDL ciing gidp ¢ ngudi trudng thanh va
chiém khoang 20% bénh bach céu cép O nguoi 1on
[13]. Ngoai nhiing nghién ctru vé [4m sang, nhiing
hiéu biét ngay cang siu sic vé bénh trong Iinh vuc
di truyén hoc phén tt, céc bét thuong nhiém séc thé
va gen cling dong mot vai trd quan trong trong viéc
chén doan, phan nhom tién lugng, giup lua chon
phac dd diéu trj thich hop va theo doi diéu trj ddi
voi nguoi bénh (NB) BCCDL [3], [6].

C6 nhiéu loai thudc khic nhau sir dung trong
cdc phéc d6 diéu tri BCCDL, trong dé thudc
6-Mercaptopurine (6-MP) dugc sit dung xuyén sudt
céc giai doan ciia phac dd. Cac nghién ctu gin day
d chi ra ring liéu lugng ctia 6-MP c6 lién quan véi
nucleoside diphosphate-linked moiety X-type motif
15 (NUDT15), mot loai enzyme chuyén hoa 6-MP
[7], [10], [12], [16]. Céc bién thé ctia NUDTI5 trén

& bao mAm I3 mdt yéu t5 quyét dinh quan trong— Au-va chau Phi. Cac bién-thé khic_nhu—p.- VI8,

trong kha nang dung nap thiopurine.

NUDTIS5 niam trén NST 13q14.2, la gen co
3 exon, v&i 164 amino acid va mi hda cho mot
nucleoside diphosphatase [15]. Vai trd cia NUDT15
duge biét dén nhu mot chat c¢d hoat tinh chéng
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dot bién (anti-mutagenic) [2], [11]. Trong té bao,
NUDTIS thuy giai 8-oxo-dGTP va 8-oxo-dGDP,
la cac nucleoside triphosphate purine gy ra sy bét
cép sai cla cac base nhu AT voi CG hodc GC vai
TA. Mit chiic ning ctia NUDTI5 ¢6 thé dén dén
8-0x0-dGTP va 8-0xo-dGDP giit & mirc cao trong
céc té bao. Két qua 1a sy bét cap sai clia cic base
xay ra thuong xuyén va gay ra su chét té bao theo
lap trinh (apoptosis). Nhu vdy, NB BCCDL mang
protein NUDT15 bién thé bi giam hodc bi mét chirc
nédng c6 st dung 6-MP trong phéc dd didu tri, diic
biét trong giai doan duy tri s& bj trc ché tay xuong
dan dén suy tuy [1], [9].

 Céc bién thd NUDT1S5 ¢6 thé ké dén nhu p.-V18I,
p.V18_V19insGV, p.R139C, p.R139H, ching nim
trén cdc exon 1 va 3 cia gen [7]. Trong do, p.R139C
(rs116855232) dugc khao sat nhidu nhit va cho thiy
kiéu gen quy dinh muc do nhay cam voi 6-MP, khi
ma p.R139C ddng hop tir nhay cam hon p.R139C
di hop tir. Tan suét cta bién thé nay thay ddi tuy
vao chiing tdc, tai Dai Loan la 11,6%, ¢ nguoi Han
Qudc 1a 10,4%, Nhat Ban 7%, Trung Quéc 13%, so
vGi My 14 2%, va ty 18 rit thap & chiing toc chau Au.
Trong mot nghién ctru theo khu vuc ving dia ly,
Yang JJ va cong su ghi nhén ty 1¢ bién thé NUDT15
p.R139C trén BCCDL tré em la 9,8% & khu vuc
Dong A, 3,9% 6 Tay Ban Nha, chi 0,2% trong chéu

p.V18 V19insGV, p.R139H, it dugc khao sat hon
do chiing maéi duge phat hién. Tuy nhién, chung da
duoc chimg minh 1 ¢6 anh hudng dén kha ning
chuyén hoa va dung nap thiopurine bing cac thir
nghiém lam sang [7].
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Tai Bénh vién Truyén Mau Huyét Hoc TP.HCM,
nguoi bénh BCCDL sdu khi dugc phan nhém tién
lugng va lua chon phac dd didu tri, ching t6i ghi
nhén dugc cac truong hop nhay cam voi 6-MP. péi
véi nhiing trudng hop nay, can cé nhiing bang chimng
v& tinh trang di truyén phén tir, dic biét Ia kiéu gen
clia NUDT1S5 nhim gitip cac bac si diéu chinh liéu
thudc 6-MP thich hop, tranh céc bién chimg do nhay
thude gdy ton kém va kéo dai thoi gian diéu tri cua
nguoi bénh. Viée xac dinh kiéu gen (cic bién thé)
ctia NUDTIS5 bao gdm cé tinh trang ddng hop tir hay
di hop tir ciia gen va céc bién thé nay nim trén cac vi
tri khac nhau ciia gen. Cac nghién ctu trén thé gidi
khao sat bién thé cia NUDT15 chi yéu dya trén 2
phuong phéap Real-time PCR va giai trinh tu chudi
DNA [4], [9], [12], [14]. V&i kha nang phat hién
chinh xéc cac dot bién didm, mét doan, thém doan,
ky thuét giai trinh tu chudi DNA thuong dugc lya
chon dé phat hién cac dot bién trén gen, ddc biét la
trong nghién ctu trén dan sb mai. Hon nita, di voi
céc bién ddi di truyén té bao mdm nhu NUDTIS, k§y
thudt gidi trinh tu chudi DNA gitp dé dang x4c dinh
duogc tinh ddng hop tir ctia cac bién thé.

I. POI TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

Nghién ctu khao sat trén 30 NB la tré em méc
bénh BCCDL duoc diéu tri dic hiéu b?mg phéac dd
Fralle 2000, trudc khi vao giai doan duy tri.

2.2. Phwong phap nghién ciru

2.2.1. Thiét ké nghién citu

Nghién ctru mo ta loat ca.

2.2.2. Phuwong phdp tién hanh

Tich chiét genomic DNA: Tién hanh ldy 2 ml
mau tinh mach, cho vao éng chéng dong c6 EDTA,

accession number NP_060753.1 trong GenBank va
duoc téng hop bai Integrated DNA Technologies
(M¥), dé khuéch dai exon 1 va 3.

UD-1
Nl FNL NUDJ%
R Exon2 B m
- up
NUD-1F2 RUor NUD-9F1 NDSRY

Hinh 1: Cdc dogn méi dimg trong nghién citu

Phin img PCR gen NUDTIS: Mbi tube
PCR c6 thé tich 25 ml chita cac thanh phan: PCR
buffer, dNTP (250 mM cho mdi loai), 2 mdi xudi
va nguoc (0,5 mM cho mdi loai), 1,25U TaKaRa
Taq™ HotStart Polymerase (Takara, Nhdt Ban) va
50-100 ng genomic DNA. Tién hanh thir diéu kién
ctia phan tng PCR vé6i nhiét do bit cip mdi 58°C,
60°C, 62°C va 65°C. Chu ky ludn nhiét trén may
Applied Biosystems 2720 Thermal Cycler (Life
Technologies, Hoa Ky) bao gdm 98°C trong 3 phat;
theo sau la 40 chu ky cta 98°C trong 10 giay, hoac
58°C, 60°C, 62°C, 65°C trong 20 gidy va 72°C trong
30 gidy va két thiic bang giai doan kéo dai san pham
& 72°C trong 2 phat. San phiam PCR sau dé dugc
phat hién bing dién di trén thach agarose.

Thuee hign quy trinh gidi trinh tw chudi DNA:
Thyc hién phan tng PCR v6i miu DNA ctia bénh
nhan theo diéu kién duoc chon tir phan Gng thir diéu
kién PCR & trén. San phdm PCR sau dé dugc phat
hién béng dién di trén thach agarose 1,5% ¢4 nhudm
ethidium bromide va quan sat du6i hé théng chup
anh Geldoc-1t™ (UVP, My). Kich thude khuéch dai
cac exon gen NUDTI5 tuong ting theo ting ciip mi
nhu ¢ bang 1. San phdm PCR sau d6 dugc tinh sach
bang illustra™ GFX™ PCR DNA and Gel Band
Purification Kit (GE Healthcare) theo hudng dan st
dung clia nha san xuét. San phim PCR da dugc tinh

sach s& dugc thuc hién phan Gng cycle sequencing

—licddunhe n nhang. Genomic DNA duoc tach chiét

trong vong 24 giv bing b kit ReliaPrep TM Blood
gDNA Miniprep System (Promega, My) theo hudng
dan st dung ctia nha san xuét.

Thiét ké moéi: Cac doan mdi dugc thiét ké dua
trén trinh tw chudi DNA ctia gen NUDTI5 mang
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voi BigDye® Terminator v3.1 Cycle Sequencing kit

(Applied Biosystems, M) theo hai chiu xudi va
nguoc (st dung mdi PCR). San phim sau d6 duoc
két tiia bing ethanol, hoa tan trong Hi-Di formanide,
bién tinh & 95°C trude khi lam lanh dot ngot. Trinh
tur DNA duoc doc béng may ABI 3130 Genetic
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Analyzer, vdi POP-7 polymer va capillary 50 cm
(Applied Biosystems, M¥). Két qua giai trinh tu s&
duge phan tich bing phdn mém SeqScape, so sanh
vGi trinh tu chudn ctia gen NUDT15 (NP_060753.1)
trong GenBank dé xac dinh céc bién thé gen.

L KET QUA NGHIEN CUU
Xay dwng quy trinh gidi trinh tw DNA ciia gen

198 bp

NUDTIS: Trong nghién ctu nay, trudc tién chiing
t6i thiét 1ap quy trinh giai trinh tu cho exon 1 va exon
3 ctia gen NUDT15. Sau khi thay ddi cac nhiét do
bét caip mdi 58°C, 60°C, 62°C va 65°C cho ting cép
mdi, chiing t6i chon dugc nhi¢t do thich hop nhét
la 60°C dé khuéch dai exon | véi cip moi NUD-
IFI/IR va exon 3 vai cap moi NUD-3F2/3R1, ¢6
kich thudce twong ung 198 bp va 158 bp.

Hinh 2: Két qua dién di sén phédm PCR gen NUDTI5
Cdc giéng tir 1 — 6: PCR exon I gen NUDT15 bing cdp mdi NUD-1F1/IR. Céc giéng 7~ 12: PCR exon
3 gen NUDTIS béng cdp moi NUD-3F2/3R1. Trong do, L: 100 bp ladder; 1-4 vér 7-10: mdu nguoi bénh;
Sva ll: ching duong; 6 va 12: chimg dm.

Xdc dinh bién thé gen NUDTIS trén miu NB:

thanh cong trong viée gidi trinh tw gen NUDT15 dé

Firthang 672016 dén thing 6/2017; 30 NB1a tré em
mic bénh BCCDL dugc xéac dinh bién thé NUDT15
bing k¥ thuat giai trinh tw chudi DNA. Phén tich di
liéu gidi trinh tu tho cho thdy, ¢ tit ca cdc mau cho
trinh tu phu hop véi trinh ty chudi cta céc exon |
va 3 gen muc tiéu NUDTI15. Nhu viy, chang t6i da
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xac dinh bién thé. Tién hanh phan tich cu thé trén
tirng exon ctia mdi NB va tong hop két qua chang
t6i ghi nhén, ¢c6 7 NB mang cac bién thé da duoc
chtirng minh trén lam sang 1a nhay cam voi 6-MP,
chiém 23,3%. Cac dic diém 1am sang theo kiéu bién
thé ciing duge mo ta trong bang 1.
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Bang 1: e diém ldm sang cua NB theo bién thé NUDTI15

Bién thé NUDTIS

Pic diém c415C>T (p.R139C) va WT

¢.54 55ins6bp (p.VI18_ ¢.32G>A (p.R11Q)
V19insGV)

S ca _ 07 1 22
Tubi (trung  binh, 8,3 (4-15) 5 6,7 (2-13)
khoang tudi)

Gigi (nam/nir) 3/4 0/1 14/8
(%) ©23,3% 3,3% 73,4 %

Khi tién hanh dién di cac san phdm khuéch dai exon | chiing tdi ghi nhan c¢6 02 trudong hop xuit hién
hai bang trén hinh anh dién di. Két qua giai trinh tu cdc sdn phim nay cho thiy, day 1a nhitng NB mang gen
NUDTI5 bi chén thém 6 bp tai vi tri ¢.54_55 (p.V18_V19) ctia exon 1 (hinh 3).

Binh thuong GTC GGA GTC |BIG GTG ACC AGC TGC AAG
16 17 18 1 20 21 22 23 24
Val  Gly Val | Val al  Thr 8er Cys Lys

Bién thé GTC GCA GTCICGCA CTCiGTC GTEG ACC AGC
16 17 18 | 2?2 ???] 19 20 21 22
Val  Gly Val | Gly Val | val  Val Thr Ser

¢.54_55ins6bp (p.V18_V19insGV)

I F— Hinh 3: Dién di san phdm PCR va gidi trinh tw gen NUDTLS cuia nguoi bénh NUD-06

L: 100 bp ladder; 1: mdu nguoi bénh NUD-06; 2: chimg duong; 3: chimg dm.

Trong s6 7 NB mang bién thé dugc thong ké & trén, cd 01 NB mang bién thé p.R139C dang ddng hop
tt, 04 truong hop mang p.R139C dang di hop t, 01 truong hop mang di hop tir p.VI18_V19insGV va 01
truong hop mang di hop tor kép p. V18 V19insGV va p.R139C. Ngoai ra, con ghi nhan 01 NB mang kiéu
bién thé moi, p.R11Q dang di hop tir (bang 2).
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Bang 2: Két qua nhitng nguoi bénh mang bién thé gen NUDT1S

STT Mai nghién ciu Ving bi thay ddi Kiéu bién thé NUDTIS
1 NUD-01 Exon 3 c.415C>T (p.R139C_dj hop tir)
2 NUD-05 Exon 3 ¢415C>T (p.R139C_ddng hop tir)
3 NUD-06 Exon 1 ¢.54_55ins6bp (p.V18_V19insGV, di hop tir)
4 NUD-08 Exon 1 ¢.32G>A (p.R11Q_dij hop tiv)
5 NUD-11 Exon 3 c415C>T (p.R139C_di hop twr)
6 NUD-14 Exon 3 c415C>T (p.R139C_di hop tu)
7 NUD-22 Exon 1 c.54_55ins6bp (p.V18_V19insG\", di hop tir)
va exon 3 va ¢.415C>T (p.R139C, di hop tiv)
8 NUD-28 Exon 3 c415C>T (p.R139C_di hop tir)

Mot s6 hinh anh minh hoa chi tiét cac kiéu bién thé va vi tri thay ddi trén gen NUDT15 cua NB BCCDL

(hinh 4).

Binh thudéng GGG CGG|CGG| CCA GGA GTC
9 10 11 12 13 14
Gly Arg Arg Pro Gly Val

Bién the GGG CGG|CAG| CCA GGA GTC Bién thé aoa o1 [T6T] TaT TTA  AAA

g F0 M| 12 18 %4 137 138 | 139 | 140 141 142

A Gly Arg Gin Pro Gly Val C Gly Leu | Cys | Cys Leu Lys
¢.32G/A (p.R11Q) ¢.415C/T (p.R139C_di hop tiv)

GGAC_TG%G?TGTTTAAAA

T\ 2O\

Binh thudng GGA CTG [ CGT | TGT
137 138 | 139 | 140 141
Gly Leu | Arg

142
Cys Leu Lys

PolyPhen-2

prediction of (unctianal sfferts ol Rumen neBRea

Phen-2 raport for GENVISR11

Qucry

Protein Ace  Position  AAy  AA;
AL 1 R Q

Description
Canonital, Recame

NUDTS, EC=%1 5 -,
AN FidleGOx0-aG Y P ase MDY 15 AN FUlfs otT neanaiog 2 Shom=ht T2 AName
Fullc HUCIROSICE AiBhospRaleHaked 1kiety X ot 13 Sharteluda motif 16, Lengin: 1154

7 B4y Gt s-&-Gxoiguaning g

Results
{31 Flwlcucnl‘cenndtnc'
Humbiv ¢ :
This mtation is pa\(ufla 410 be PRO BAﬂLY DAMAGINO

PolyPhen-2 v2.2.2r398

B.W VR0 V.40

{1 Humvar

CTGREGTTGTTTAAAAGAA

f\/\/\/\/\/\/\[\/\/\"\

Binh thwdng CTG | CGT| TGT TTA AAA GAA
138 | 139 | 140 141 142 143
Leu | Arg | Cys Leu Lys Glu
Bién thé CTG | TGT| TGT TTA AAA GAA
138 | 139 | 140 141 142 143
Leu | Cys | Cys Leu Lys Glu

D ¢.415C>T (p.R139C_ddng hop tir)

Hinh 4: Cdc bién thé gen NUDTI5
A: Bién thé R11Q cia nguoi bénh NUD-08; B: Piém dnh huéng cia RI11Q dén cdu tric, chitc ndng
protein NUDTIS5, C: ¢.415C>T (p.R139C) dang di hop ti; D: ¢.415C>T (p.R139C) dang dong hop tir:

IV. BAN LUAN

Trong nghién ciu nay, ching toi st dung ky
thuat PCR véi 2 cdp moi chuyén biét, cung hoat
dong t6i uu & 60°C, duogc thiét ké dé khubch dai
hai vang ma hoa exon 1 va 3 cua gen NUDTIS.
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Hién nay c6 nhidu loai polymerase cé dd trung thuc
cao dé ding cho giai trinh tw DNA. Tuy nhién, khi
sir dung cac polymerase khac nhau thi c6 thé can
diéu chinh lai didu kién PCR dé c6 duoc san phém
dic hiéu. Tét ca phan ung PCR dugc ching toi
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thuc hién v&i TaKaRa Taq™ HotStart Polymerase
(Takara, Nhéat Ban), la mét polymerase c6 dd trung
thuc cao. Trong 30 mau NB, két qua dién di san
phim PCR ctia céc exon cin nghién ciu cia gen
NUDTIS cho thiy hau hét cic miu trén hinh anh
dién di cho mot bang duy nhit va ¢6 cac kich thude
tuong ing v&i cac exon. TAt ca cac mau ching 4m
khong chira gDNA khong cho bang trén gel dién di,
khong ¢6 hinh anh cta bing dimer. San phdm PCR
dugc giai trinh tu theo k¥ thuat Sanger trén hé théng
ABI 3130 Genetic Analyzer déu cho két qua trinh tur
chudi phit hop véi timg exon 1 va 3 gen NUDT1S5 da
duge khuéch dai. Ngoai ra, trén hinh anh dién di c6
02 miu ching t6i quan st thiy c6 thém mot bing
phu xuét hién & exon 1, kich thude 16n hon kich
thudc chudn cén khuéeh dai ctia exon nay. Diéu nay
hoan toan phit hop véi két qua phén tich giai trinh tu
sau do, khi bang phu da xuét hién trong hai truong
hop 14 bién thé thém doan 6 bp (c.54_55ins6bp).
Day 1a mot bién thé thuong dugc tim thiy trén exon
1 cua gen NUDTI5 va da dugc chiing minh la ¢é
anh huéng dén kha ning chuyén hod va dung nap
thiopurine bang céc thir nghidém 1am sang [7].

Cac nghién ciru trén thé gisi phan tich véi sb
mau 16n da ching minh ring mot s6 kiéu bién thé
NUDTI5 (p.VI18I, p.V18_V19insGV, p.R139C,
p.R139H) quy dinh mic d6 nhay cam voi 6-MP,
trong d6 kiéu ddng hop tir nhay cam hon kiéu di hop
tir [1], [7], [9]. Tai Bénh vién Truyén méu Huyét
hoc TP.HCM, chiing tdi str dung k¥ thuét giai trinh
tw chudi DNA dé xac dinh cac bién thd NUDTIS,
gitip cac béac si diéu chinh liéu 6-MP phi hop véi
ting NB BCCDL. Két qua phan tich trén 30 NB
cho thdy, c6 7 NB mang bién thé NUDTIS5, chiém
23,3% cao hon cac bao cao khac ¢ ty 1€ dao dong
tir 7 -22,6% [4], [15]. Su khéc biét vé tin suét cac

nghién ctru khéc 1a do cac nghién ctu khac chi bao
céo trén 1 loai bién thé p.R139C, trong khi & nghién
cliu ndy ching toi tién hanh khao st trén ca cac
loai bién thé& ghi nhan duogc (p.V18_V19insGV,
p.R139C), va ciing ¢ thé do ching t6i chon cic
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trudng hgp c6 suy tay sdu sau hoa tri lidu trén 1am
sang. Tuy nhién, tan sudt cao ciing phil hop véi cic
nhan dinh cia nhiéu bao cdo khi cho ring cac bién
thé NUDTIS5 thuong gip hon & cac ching tdc ving
dong A, Chau A [4], [14]. Trong 7 NB mang cac bién
thé thudng gap thi co 1 NB mang bién thé p.R139C
dang ddng hop tir va 1 truong hop mang dong thoi
02 bién thé p.V18_V19insGV va p.R139C dang di
hop tir (di hop tir kép). Diéu nay cho thiy, céc bién
thé tn tai trén cung mot NB la khong loai trir nhau,
do d6 k¥ thuat giai trinh tu chudi DNA la mt tiéu
chudn vang dé xac dinh cac bién thé gen NUDTIS
tranh bo sot, ddc biét la cac bién thé méi. Nhiu thir
nghiém trudc ddy ghi nhdn, nhiing NB mang cac
bién thé di hop ti kép nhay cam vdi 6-MP tuong tu
nhu céc trudng hop mang 01 bién thé don 1é dang
ddng hop tir [7]. Vi thé, ddy la mot bing ching rat
quan trong, gitp cac béc si lya chon liéu 6-MP kip
thoi, pht hgp vdi NB. Ngoai ra, chiing toi con phat
hién | NB mang bién thé p.R11Q (c.32G/A) dang di
hop tir (hinh 4A), chua tung dugc bao cao trudce day.
Vi ddy 1a mot thay doi chua ting dugc ghi nhan,
nén chung toi lap lai toan by quy trinh chin doan
bién thé NUDTI5 véi NB nay tir viée ldy mau mau
lai, ly trich DNA, phan tng PCR va giai trinh tu
chudi DNA dé khéng dinh. Két qua thu dugc giéng
nhu lin khao sat truéc. Tién hanh phan tich sy thay
d6i nay bang thuat toan trén phin mém PolyPhen-2,
nhim danh gia mirc do anh hudng ctia n6 1én chic
ning cia protein NUDT15. Muc diém PolyPhen-2
chi ra sy anh hudng cta p.R11Q dén ciu tric va
chic ndng cta protein NUDTIS5 la 0,966 trén mirc
diém t5i da cho sw anh hudng 1a 1 (hinh 4B). Két
qué truy xuét cia phdm mém ciing nhan dinh su
thay ddi nay c6 1& din dén tdn thuong cdu tric va
chlre nang cua protein NUDT15. Tuy nhién, day chi

—bien the NUDTIS5 trong nghi€n ciru ndy so véi cac—la nhitng phan tich trén dién toan. Do -do, can c6

nhitng nghién ctru sau hon vé mat sinh hoc phan tir
ciing nhu trén 1am sang dbi véi NB mang bién thé
ndy noi riéng va nhiing trudong hop mang bién thé
m&i khac (nu c6) néi chung nhidm cung cip bang

ching rd rang cho cac bac s 1am sang.
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V. KET LUAN

Nghién cuu phat hién 23,3% NB mang bién thé
p.VI8 V19insGV va/ hodc p.R139C gen NUDTI5,
trong d6 1 NB mang bién thé p.R139C dang dong
hop tir va 1 truong hop mang di hop tir kép bién thé

p.VI8 V19insGV va p.R139C, chiém ti 1¢ 28,6%.
K§ thuat giai trinh tu chudi DNA gen NUDT15 phu
hop dé xac dinh cac bién thé nhay cim voi thude
6-MP, gilip cac bac si lam sang luya chon lidu thube
pht hop cho NB BCCDL.
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