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TOM TAT

Ung (hu nguyén bio vdng mac (UTNBVM) Ja b¢nh u vdng mac 4c tinh & tré em thu(m; dugc pbat i¢n
truée 5 tubi.Bgnb nay pbat trién khi ca hai alelle cia gen RBJ nim trén nhiém sic thé 5O 13q14 2 bj dot
bién.Myc tiéu cia nghién ciu ndy nhim xéc dinh c4c dét bién trén gen RBI cta hai tré em mic UTNBVM &
ViétNam. Mau mau ogoai vi cua cic bénh nhi da duac str dyng 1am nguyén li¢u nghién cini. Ving diéu khiép
v toan by ving ma hoéa gen RB/dugc giai trinh ty bAng phuong phép Sanger. Hai djt bién dj bop rr gay dich
kbung trén gen RB/ d3 dugc phit hién & hai tré UTNBVM. Mjt dot biéo1337-1338insTA dugc xdc dioh &
mau RB6 va 1 35t bién con lai 1450-1451delTA duge tim thiy & mau RB7. Dot bién 1337-1338insTA gy
dich kbung doc m ta1 amino acid sb 447 vA ma két thitc som sau amino acid sb 450 trong khi d3t bién 14350-
1451deiTA 1am dich khung doc md tat acid min 484 va ma ket thic sau amino acid 490. Pay 1 céc djt biéo
gdy bénh, c6 tinh di truyén v4 12 co s& quan trong cho cdng téc v van di truyén va quan 1y 1im sing.

Tir khéa: Dj1 bién 1€ béo dong, gen RBI, g1 trinh ty, tu vin di truyén, ung thie nguyén béo vong mac,

Gearmline
DAT VAN BE

Ung thunguyén biao véng mac (retinoblastoma,
UTNBVM) IA bénh u ac tinh mat thuomg giip & tré
em duéi § tudi. UTNBVM xuit hién vaéi ty 1¢ khoang
1/200000 & M§ (Young er al. 1999) va & nhidu khu
vyc trén thé gii. Bénh xay ra cin bang & ca hai gion
tinh nam va nt, khéng phu thue nguon gbe ching
toc. UTNBVM cé thé xudt hi¢n & dang di lmyén
(~40%) hotic khong di truyén (~ 60%) (Balmer etal.,
2006) Dang di truyén thudng xay ra & hai mit va
nhllcu & trong khi dang khéng di truyén chi xay ra 6l
mit va 1 khoi u. C4 hai dang nay cia UTNBVM déu
lién quan dén sy mét chirc ning cia c hai alen cia
gen ép che khdi u RB(retinoblastoma 1) nim trén
nhidm sic thé 13. Daog d| lmyén do mot alen cua
RBIbi bit hoat c6 nguén goc tr dong mam
(germline) v mdt mdt alen bj bt hoat sinh duéng
(Knudson, 1971; Cavenee ef al., 1983; Freod er al.,
1986) RBI protein ¢6 vai trd quan trong dbr voi sy
diéu khién chu ky té bdo va quéa mnh bi¢t hoa té bao_
Ihnm gla vao sy chuy:n pha G1/8 bang cich irc ché
ycu 16 phlen ma E2F cn thiét cho sy khoi dau cua
pha S. S\x bat hoat cua RBI ¢ tac déng lém nhat dén
mét quan thé nhé céc Ie bao tién than cia té bao non
trong qud trinh phét tén vong mac. Su bidu hién cao
ctia RB trong nhém té bao ndy chimg t6 nd 6 vai trd

rét 1én trong viéc han ché phan chia va ting sinh It
bao (Xu er al., 2009).

Gen RBI nim i vj tri 13q14 2, gbm 27 exon va
26 intron. Cho dén nay, hon 900 dot bién da dugc
phét hién trén gen RB/ & cac bgnh nhin UTNBVM
(Valverde et al. 2005). Cac phuang phap tiép cin két
hop gira multiplex PCR dinh lugng va giai trinh ty,
sdc ky 1ong cao ap bién tinh (DHPLC) véi multiplex
PCR dinh lugng cho cic doan huynh quang ngin
(QMPSF) hay PCR-RFLP vii multiplex PCR dinh
lugng va giar trinh tyr gen cho phép phat hign dugc
cac dot bién ti phat, cic mat doan/thém doan Ién va
céc dot bién diém trén ving promoter, trén cic exon
va ca ving ndi intron-exon ctia gen RB/ (Fernandex
et al., 2007, Abouzeid et al., 2009; Parsam et al.,
2009; Abidi er al., 2011). Vigc x4c dinh dt bién gen
RBI trén cac bénh nhan UTNBVM va gia dinh mang
lai cac thong tin chn thiét dé thyc hién diéu i higu
qué va bao t6n thy luc cho bénh nhin. Ngom ra, day
ciing 1a cd s& dé thye hién tr vén di truyén cho than
nhan cic bénh nhan.

Hang nam & bénh vién Mit trung uong phat hign
khoang 40 ca ung thu vong mac méi. Phan lon céc
bénh nhan nhap VICn ] gm doan muon nén by 1& mat
ca hoi diéu tri bao ton mit. Trong $0 do, nhmu bénh
nhan dugc sinh trong cac gia dinh c6 tién st benh
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UTNBVM da cho thy vai trd cia yéu t8 di truyén
déi voi kha ping sinh bénh. Nim 2005, Nguyén
Coog Kiét va Nguyén Tri Diing da nghién ciru diic
diém di truyén trén 30 ca ung thu ving mac & Viét
Nam. Tuy nhién, do nhirng han ché vé phuong phip
nghién ciru, cic tic gid méi chi xc dinh duge |
trudng hop bénh ohin cb mit doan & vi i NST
1314 (Nguyén Cong Kiét va Nguyéo Tri Ding,
2005). Méc di rat nhiéu kinh phJ da duge diu tu cho
viéc phat men cac ky thudt didu tri lam sing nhung
phan phat trién cac ky thuft sinh hoc phén ar phuc
vu chan dodn som cia béah UTNBVM héu nhu cou
b6 ngo.

Muc tiéu cia nghién ciru nay nhdm xdc lap va
img dung quy trinh k¥ thuét gidi trich tu chudi DNA
ving diéu khién va toan bj ving mang ma cia RB/
dé phat hién cac dot bién & bénh nhan UTNBVM tai
Viét Nam. Céc két qua thu duge cd thé sir dung lam
co s& cho cbng tic chin doan, chira trj va tr vén di
truyén cho cic bénh nhan va gia dinh nguoi bénh
UTNBVM.

POl TUGNG PHUONG PHAP NGHIEN CUU

Dbi tugng nghién ciu

Péi tugng nghi¢o ciru id hai bénh nhi da dugc
chan dosn UTNBVM trén lam sang va cin ldm sang
tai Bénh vién Mﬁt Trung wong. Bénh Dhl nir, ky hleu
RB6, 3 théng tudl tai thoi diém thu miu, c6 u & mét
tréi, tién sir gia dinh khdng c6 UTNBVM (Bing 1).
Bénh nhi nam, ky hi¢u RB7, 2 tudi tai théi diém thu
mau, cé u & ca hai mél, anh trat clia bénh nhi da chét
vi UTNBVM (Bing 1). Cha me céc bénh nhi déng y
tham gia nghién ciru tr nguyén. Nghién ciu duge
tién hanh tai Vién Nghién ciru b gen thupc Vién
Han 1dm Khoa hoc Ty nhién va Céng nghé Quéc gia
trong nam 2013.

Téch chiét genomic DNA

Mau méu ngoai vi ciia hai bénh nhi sau khi lay vo
ting duoc dua vio éng chira mAu tiéu chudn cé
EDTA va bio quan & -20°C cho dén khi sir dung.
Ching 6i diog kit EZNA blood DNA mini

Bang 1. Tom tit tinh trang bénh cia d8i tcrng nghien ctu

Nguyén Hai Ha et al,

(Promega) dé tach chiét genomic DNA nr méu ngoai
vi theo hudng din cuia pha san xuit. DNA sau khi tich
chiét da dugc di¢n di luérn tra trén gel agarose va do
ndng dd dé kiém tra chit lugng trrée kbi gitr & -20°C.
Thiét ké mdi cho PCR va sequencing

Cp méi nhin ving diéu khién gen duge thiét ké
dya trén trinh ty chudn cia RB/ mang accession
pumber  NM_000321.2  trong ngan hing
GenBank.Céc cip méi nay déu dugc thiét ké dé nhin
duge loin bo exon dich va 50-100 bp thugc hai
intron lién :. Théog tin vé cac doan mdi sé dugc
cung cdp néu ddc gia cé yéu cau.

Thure hién PCR

M&i phan tmg (25 pl) bao g c4c thinh phin:
0,125 p) Tag DNA polymerase (5U) cia Fermentas;
2,5 ul dém 10X; 0,5 ul dNTPs (100 mM); 1 pl mdi
loai méi (10 pM); 1,5 pl DNA tdng sé (100 ng/ ut)
va 18,375 pl H,O. K§ thujit PCR dugc tién hanh trén
méy luin nhiét (MJ Research) v&i chu trinh nhiét
nhu sau’ 95°C 2 pht, 35 chu ky (95°C 30s, 55 hoic
60°C 30 gidy, 72°C 30-60 gidy), 72°C 10 phut; gitt &
4°C. San pham PCR dugc phat hién bﬁng dién di trén
thach agarose 1,2% c6 nhudém ethidium bromide va
quan sat dudi nh séng UV. San phm PCR sau dé
duge tinh sach b?xng kit Gene JETTM PCR
purification (Thermo Scientific) theo phuong phip
cia nha sén xudt,

Thuyec hin gidi trinh tr chudi DNA

San phdm PCR dé dugc tinh sach s& dugc thye
hién phan Umg cycle sequencing véi BigDye
Terrru.nalor V3.1 tir Applied_Biosystems, theo 2
chiéu xuéi va nguoc cho mdi doan cn dec. Sin
phim sau dé duge két tua ban ethanol, hda tan
trong Hi-Di formamide, bién tinh & 95°C trong 2
phat truée khi 1am lanh dét ngdt. Trinh ty DNA
dugc doc bing miy ABl PRISM 3100 Genetic
Analyzer (Applied Biosystems, HoaKy). Két qua
dugc phin tich bing phin mém sinh hoc BioEdit. S6
thit ty cua cac oucleotide dugc tinh theo chudl
cDNA binh thuémg cia RB/ véi accession pumber
NM_000231.2 trong GenBank,

Ky higu 6 Vi tri knél u
H Tuoi Gl tinh én su
bgnh nhan mat tral mat phai Tién sir gia ginh
RB6 3 thang NG cb khéng
RB7 2 b Nam o 29 Anh trai by u m3t da chét
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KET QUA VA THAO LUAN

Két qua xéc I3p quy trioh giai trinb ty gen RB1

Ching tdi ding ky thuit gidi trinh ty gen Sanger
dé xic dinh dét bién gen RB/ cho hai bénh nhi
UTNBVM.

DNA tdng s6 tinh sach tir mau cua hai bénh nhi
UTNBVM duge sir dung lam khuén cho PCR. Dléu
ki¢n PCR d2 dugc xdc lap dé khuéch dai ving diéu
khién va 27 exon ciia gen RB/ bing 27 phan {mg véi
céc c3p mbi dic hiéu trong d6 exon 15 va 16 duoc sir
dyng chung mét cip mbi. Céc exon 2, 6 va 24 duoc
khuéch dai riéng véi cic exon cdn lai do cin diéu

AhMPl‘lz 3 4 &
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chinh nhiét d bam méi cao hon. Céc phin img PCR
cho bang diic hi¢u twong img véi cac san pham ¢6
kich thuoc tr 194 bp dén 694 bp (Hinhl). Céc sin
phim PCR ndy se dugc tinh sach cho céc phan img
gii trinh ty gen tiép theo.

Ving didu khién gen, toan by 27 exon roa héa
cua gen RB/ va céc ving bién exon-intron da duge
giai trinh fy thanh cong trén ca hai miu bénh, Hiu
bét chc doan gen da dugc gidi trinh ty trén ca hai
chiéu xudi va ngugc. Riéng do(m chira 2 exon 15-16
ch1 tmnh tr duge doc theo chiéu nguge cho két qua
tbt pén da duge thue hién 13p la1 3 lin dé dam bio
tinh chinh xéc.

8 9 10 11 1213 141516

p M17 18 19 2021 22 23 24 25 26 27

Hinh 1. Anh minh hoa két qua dién di cac san phdm PCR. (A) M thang DNA chuén (marker 100 bp), Pr sin phm PCR
ving @idu khidn, 1-16. san phAm PCR cba cac exon 1 dén 16. (B) M.thang DNA chudan (marker 100 bp). 17-27; san phdm

PCR cla cac exon 17 dén 27.°+" Bdi chirng duong beta actin.

Két qud phén tich trinh ty trén miu RB6

Trinh ty ADN nhan dugc coa miu RB6 da duge
so sénh vé1 trinh ty cDNA chufm cua gen RB!uu
trong ngin hang gen voi ma 56 NM_000231.2 va
iinh (¢ gen ngudi chuin (GRCh37/th9) Két

quaxdc dnh tai vung diéu khién va chc viing bién
exon-intron cua gen RBI khong cb bit thuong vé
trinh nr nucleotide. Khi phan tich trinh ty trén cac
exon ching i da phat hién mot allele cua gen
RBIbi dot bién tai exon sb 14. Day la dang dot bién
thém 2 nucleotide trong do hai nucleotide TA di
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duge thém vio tai vi o gira nucleotide sb 1337 va
s6 1338, Pbt bién nay dugc ky hidu la /337-
1338insTA (Hinh 2A). Phin tich dich ma cho thiy
dot bién niy lam léch khung doc tir codon 56 447,
gy ra si tdng hop cia 10 amijno acid la va sém tao
ma két thiic tai codon sé 457 cta protein RB! (Hinh

A

»
A a AT

Binh thuémg

Nguyén Hai Hael al.

2B). Ngoai ra, két qua xac dinh trigh theo chiéu
xudi cho thiy tai vi tri 1340, nucleotide A bi thay thé
thanh C wén ci hai allele ciia RB1. Tuy nhién, két
qua giaj trinh nr theo chiéu nguqc dugce 13p lai 2 lin
lai cho |hﬂy khéng cé su thay déi ndo chimg to diém
thay thé trén xay ra do 15i ciia may doc trinh nr.

5
0
@ < a0 T T ac

J\[\A /\Z\ /\/\A/\/\ J\&MM

1e¥ o

AGCGATACAAACTTGGAGTTCGCTT

AGCGATACA CTTGGAGTT! CGCrT

GCGATATACACACIT GGAGT T CGCI'I'

B

Wild-type/Allel 1-RB6

421 D I
1261

G Y I F K E K

441 T G S Q R Y
1321
461 L K S
1381
Allel 2-RB6
421D I G Y I

trinh ty chuan
allele 1 - RB6

allele 2- RB6

A K AV G Q G C V E

gatataggatacatctttaaagagaaatttgctaaagctgtgggacagggttgtgtcgaa .

K L G V R L Y Y R V ME

attqqatcacachatacaaacttgqagttcgcttgtattaccgaqtaatgqaatccatq
Q N

F S K L L N D N

cttaaatcagaagaaqaacgattatccattcaaaattttagcaaacttctgaatgacaac

F XK E K FAKAUV G QG C V E

1261 gatataggatacatctttaaagagaaatttgctaaagctgtgggacagggttgtgtcgaa
441 1 G S R Y T HULE F A C I TE *» W
1321 attggatcacagcgatatjcacacttqgagttcgcttqtattaccqagtaatqgaatcca
461 C L N Q K K N D Y P F K I L A N F *# M T
1381 tgcttaaatcagaagaagaacgattatccattcaaaattttagcaaacttetgaatgaca

Hinh 2. Dot bidn c6 y ngha lam sang ctia RB1 phat hign & mAu RBE. (A) Dot bién them 2 nucleotide TA (ai vi tri 1337
1338(1337-1338insTA) trén 1 allele cva gen RB1 phat hién bang phuong phap gidi trinh ty Sanger chidu doc xusi (B) Haw
qua cla dat bién 1337-1338insTA gay léch khung dec tir amina acid 447 va tao ma két thiic 1ai v codon 457. (TA ta) vi trl
thém nucleotide (*) ma két thic
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Két qué phin tich trinh ty trén miu RB7

Trinh tv ADN nhin dugc cia miu RB7 d3 dugc
s0 s4nh v6i trinh tr cDNA chudn cia gen RBJ lwu
trong nghn hang gen véi ma sé NM_000231.2 va
winh tr gen ogubi chuin (GRCh37/hgl9). Két
quaphn tich cho thdy ving diéu khidn va céc ving
blcu exon-intron cia gen RB/ khong c6 bat thuong
vé trinh ty nucleotide. Tuy nhién, két qua phan tich

trinh ty cua cic exon da xsc dinh mét allele coa gen
RBI bi dét bién tai exon 6 16. Day 14 dang ¢t bién
it 2 nucleotide trong dé hai nucleotide TA tai vi tri
1450-1451 4 bj mét di.Dot bién ndy dugc ky hiéu 14
1450-1451delTA (Hinh 3A). Pbén tich dich md cho
tbdy dét bién nay lam léch khung dgc nir codon 56
484, gy ra sw tong hop ciia 7 amipo acid la va sém
tao m¥ két thic tai codon sb 491 cia protein RBI
(Hinh 3B).

BInh thudng ? P AAaaaar e T
A
10 140
POt bi€n RB7 T ©A AL oA G A AT 6T O
TAAAGACATATGAAAAATGTTY trinh twr chuan
TAAAGACATATGAAAAATGTT allele 1 - RB7
RN ol
TAAAGACATGAAAAATGTT allele 2- RB7
B

Wild-type/Allel 1-RB7

461 L K S E E E R L 8§ I Q

N F § K L L N D N

1381 cttaaatcagaagaagaacgattatccattcaaaattttagcaaacttctgaatgacaac
481 I F H L L ACALEV VMATY S R
1441 atttttcatatgtctttattggcgtgcgctcttgaqqttqtaatqqccacatatagcaga

5018 T § Q T DL S F P W I L
1501 agtacatctcagaatctLgattctqgaacagatttqLctttcccatqgatcctgaangtq

Allel 2-RB7
461 L K S E E E R L § I Q N F S K L L N D N
1381 cttaaatcagaagaagaacgattatccattcaaaattttagcaaacttctgaatgacaac
481 1 F H V F R § * G C N G H

1441
501 Y I S E
1501

s * F W

atttttcatqtctttatcggcgtgcqctcttgagqttqtaatgqccacatataqcagaaq
R

F P M D S E C A

tacatctcaqaatcttqattctqgaacagatttgtctttcccatggattctgaatgtgct

Rinh 3. Bt bién c6 y nghial Am sang cla RB1 phéat hign & mAu RB7. (A) Dot bién mét 2 nucleotide TA tai v trl 1450-
1451(1450-1451delTA) trén 1 allele cua RB1 phat hién béng phuong phap giditrinh ty Sanger chidu doc nguoc (B) Hau
qua cua ddt bidn 1450-1451delTA gay Iéch khung doc tir amino acid 484 v tao ma két thac tai codon 491 (*) ma két thuc
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Sang loc cac dot bién gen RBI & cic bénh nhan
UTNBVM c6 thé gmp xdc dinh cic djt bién ¢4 tinh
di truyén va cung cap co sO quan wong cho chén
dodn sém va o van di truyén. Trong nghién ciru vé
dic diém di truyén cva UTNBVM & nuéc ta trude
diy, do sir dung phuong phip xét nghiém nhiém sic
thé b nén céc tic gia chi c6 thé phat hién duoc cic
46t bién thém/mét doan 16m trén viing DNA cbira gen
RBI! (Nguyén Céng Kiét va Nguyén Tri Dilng,
2005). Day la loai dot bién chiém ty I& lhﬁp trong so
céc logi dot bién di biét cia RB1 cdng bd trén ngan
hing dot bién gen cua ngudi. Trong cong trinh nay
chiing t6i d4 t5i wu hda thanh cong cic didu kién ky
thuit cho phuong phap giai trinh nr DNA, vén duge
coi la tiéu chudn ving trong chin doan chc d6t bién
gen, nhim phat hi¢n dot bién gen RB/. Trong 56 hai
dot bién da xac dinh, dot bién 1337-1338insTA cua
bénh nhidn RB6 gly dich khung doc tir amino acid
447 cta protein RB1 12 hoan (oAn moi, chua duge
cong bd trong o s dit hiéu vé dgt bién gen cua
ngucn (www.hgmd.. org) Hai dét bién ching (8t tim
thdy déu Ja dot bién té e bao dong (germline mutation),
6 kha nang di truyén, tdn tai & dang di hop tir frong
mdi bénh nhin.Theo gid thuyét hai ci hic ddt bién
gay bénh cua Knudson (Knudson, 1971), cic dét biét
nay chinh la ci bfc thit nhit troog tién trinh hinh
thanh nguyén nhan giy bénh. D6t bién thir hai cua
RBI c6 thé xut hién mugn hon trong qué trinh phat
trién phoi va biét héa cia cée té bao vong mac.

KET LUAN

Nghién ciru niy d3 xdy dyng duoc cic diéu kién
ky thuat cho phép cic dinh cc dot bién trén ving
diéu khién, vung mang m3 va cdc ving bién exon-
intron cua gen RBI. Di véi mbi bénh nhan nghién
clru, chiing 31 d3 x4c dinh dugc mét dt bién pay
bénh @én mét alen cua gen RB/ trong dé dét bién
xac dinh & bénh nhan ky hlcu RB6 14 hoan toan méi.
Ca hai dot bién 12 dot bién t& bao dbog, ¢d tinh chét
di truyén nén két qua thu dugc khéng chi cé y nghia
cho vige xac dinh nguyén nhin gy bénh cho cic
hc;nh nhi mé cbdn 12 thong tin hiru ich cho céng tac tu
van di truyén di v&i cde bénh nhi vi gla dinh coa
ho.

L&i cdm om: Céng trinh diegc thie hién ur nguén
kinlt phi cta dé tai cdp co s¢ nam 2013 cia Vién
Nghién ciru hé gen.

Nguyén Hai Ha er al.
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DETECTION OF RB1 MUTATIONS IN PEDIATRIC RETINOBLASTOMA

Nguyen Hai Ha'*, Do Manh Hung', Le Thuy Quynh’, NguyéoThiy Durong', Nguyen Dang Ton’

'Insttute of Genome Research, Vietnam Academy of Science and Technology
*Hospital of Ophthalmology, Ministry of Health

SUMMARY

Retinoblastoma is a mahignant tumor of the retina that occurs in children, usvally before age five years.
Loss or mutations of both alletes of the retinoblastoma gene RB, localized to chromosome 13q14.2, are

required to develop the disease This srudy was d dto RB! in twoVi

chlldrcn with retnoblastoma. The promoter and whole coding region of RBI of two children with

bl were d by Sanger Two germline bi i in RB! gene were
detected from two retinoblastoma children. One is 1337-1338insTA heterozygous mutation identified in RB6
sample and another is 1450-1451delTAheterozygous mutation found in RB7 sample. The 1337-1338insTA
mutation causes a frameshift at amino acid 447 and an early stop codon at amino acid 451 while the 1450-
1451deiTA results in aframeshifi at amino acid 484 and a stop codon at aminoacid 491. They are both
pathological, heritable mutations These finding provide important clues for genetic counseling and chnical

management.
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