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TOM TAT

Ung thu nguyén bao vong mac (retinoblastoma, Rb) 1a bénh ung thu vong mac ac tinh ¢ tré em thuong
dugc phat hién & tré dudi 5 tudi. Dang di truyén xuét hién & khoang 40% bénh nhan UTNBVM cho thdy cic
phan tich di truyén gen RBI 1a mot phan quan trong trong cong tac quan 1y kiém soat bénh. Trong nghién ctru
trude day, ching t6i da sir dung thanh cong phuong phap sang loc dot bién gen RBI bang k¥ thuat giai trinh ty
gen tir ngudn DNA hé gen. Tuy nhién, vdi kich thudc gen 16n lai khong c6 cac diém nong vé dot bién gen dugc
xéc dinh nén viéc sang loc gen tré nén dét do va tén thoi gian. Nhim khéc phuc nhugc diém d6, nghién ctru
nay tién hanh xay dung phuong phap sang loc dot bién gen RBI thong qua mRNA. RNA téng s6 dugc tach tir
miu mau tuoi ciia mot ngudi khoe manh va cDNA dugc tong hop thong qua qua trinh phién ma ngugc. Toan
bd ving ma hoa ciia gen RBI dwoc khuéch dai bing sau cip mdi dic hiéu va giai trinh ty bing phuong phap
Sanger. O ngudi khoé manh, san phim PCR tir cDNA 1a sau bing dic hiéu trén ban dién di gel agarose va co
thé dwoc dimg nhu kiéu miu chuén ciia ban phién ma trai qua qua trinh cit ndi binh thuong cia mRNA. Céc
san phém PCR nay dugc giai trinh ty thanh cong va dir liéu nhan dugc cod thé so sanh vdi trinh tr mRNA cua
gen RBI trén ngan hang gen. Chung toi ciing da xac dinh dugc su phan cit bt thuong ciia ban sao gen RBI &
bénh nhan mang dot bién ¢.G1960>C tai nucleotide cudi cing trén exon 19 bing cach khuéch dai cic doan
cDNA. Nhu vay, phuong phap phan tich mRNA ciia gen RB/ c6 thé phat hién khong chi cac dot bién gdy bénh
hay d6t bién cdm trong ving ma hoa ma con phat hién duoc ci cic dot bién gay anh huong t6i qua trinh cét ndi
clia phan tir mMRNA. Phuong phép nay gitip giam gia thanh, thoi gian xét nghiém va c6 thé dugc st dung nhu 1a
budc sang loc ddu tién khi xét nghiém gen cho bénh nhén.

Tir khéa: Pét bién té bao dong, gen RBI, ung thu nguyén bao véng mac, RT-PCR, gidi trinh tir gen

DAT VAN BE

Ung thu nguyén bao vOng mac (retinoblastoma,
Rb) 1a bénh u 4c tinh mét thuong gap o tré em dudi 5
tudi. Rb xudt hién vdi ty 18 khoang 1/200000 ¢ My
(Young et al., 1999) va & nhiéu khu vyc trén thé giéi.
Bénh xay ra cin bang & ca hai gidi tinh nam va nit,
khéng phu thude ngudn gbe ching toc. Rb c¢6 thé xuat
hién & dang di truyén (~40%) hodc khong di truyén (~
60%) (Balmer et al., 2006). Dang di truyén thuong
Xdy ra O hai mat va nhiéu 6, trong khi dang khong di
truyén chi xay ra & mot mét va mot khdi u. Ca hai
dang nay ciia Rb déu lién quan dén sy mét chirc ning
clia ca hai alen cua gen 4p ché khéi u RBI
(retinoblastoma 1) nam trén nhidm sic thé 13q14.
Dang di truyen do bat hoat mot alen RB1 c6 ngudn
gbe tir dong mam (germline) (Cavenee ef al., 1983;
Friend et al., 1986; Knudson 1971). Protein RB1 c6
vai trd quan trong ddi véi su diéu khién chu ky té bao

va qua trinh biét hoa té bao, tham gia vao su chuyén
pha G1/S bang cach tic ché yéu t6 phién ma E2F can
thiét cho sy khoi dau cua pha S. Su bét hoat cua RB1
¢6 tac dong 16n nhat dén mot quan thé nho cac té bao
tién than cta té bao noén trong quéa trinh phat trién
vong mac. Su biéu hién cao ciia RBI trong nhom té
bao nay ching to nd c6 vai tro rat 16n trong viée han
ché phan chia va ting sinh té bao (Xu et al., 2009).

Cho dén nay, hon 900 dot bién da duogc phat
hién trén gen RBI & cac bénh nhan Rb (Valverde et
al., 2005). Cac phuong phap tiép can nhu két hop
gitra multiplex PCR dinh lugng va xac dinh trinh tu,
sdc ky 16ng cao 4p bién tinh (DHPLC) véi multiplex
PCR dinh lugng cho cic doan huynh quang ngin
(QMPSF) hay PCR-RFLP v6i multiplex PCR dinh
lugng va giai trinh tu gen cho phép phat hién dugc
cac dot bién tai phat, cac mat doan/thém doan 16n va
cac dot bién diém trén ving promoter, trén cic exon
va ca vung bién intron-exon cua gen RBI (Abidi et
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al., 2011; Abouzeid et al., 2009; Ferndndez et al.,
2007; Parsam et al., 2009). Ngoai cach tiép can
phan tich DNA genome ké trén, mot s6 nhom nghién
ciru dd chon cach phan tich mRNA ctia gen RB/
nhiam xac dinh cac bién ddi nucleotide trén ving ma
hoa cua gen ciing nhu hé qua ciia cac dot bién trén
gen dbi v6i qua trinh hinh thanh ban phién ma
truéng thanh cia gen RBI (Parsam et al., 2011;
Zhang et al., 2008). Hang nam, ¢ Viét Nam khoang
40 ca ung thu vong mac méi duge phat hién. Phin
16n cac bénh nhan nhap vién & giai doan mudn nén
rét kho diéu tri bao ton mét bi bénh. Pic biét, nhidu
truong hop bénh nhan co bd hodc me di timg bi ung
thu vong mac. Diéu nay cho thiy vai trd cta tu vin
di truyén hoan toan chwa dugc phat huy. Nam 2005,
Nguyén Cong Kiét va Nguyén Tri Diing dd nghién
clru dac diém di truyén trén 30 ca ung thu vong mac.
Tuy nhién, do nhitng han ché vé& phuong phap
nghién clru, cac tac gia mdi chi xac dinh dugc mot
truong hop bénh nhan c6 mit doan ¢ vi tri NST
13q14 (Kiét, Diing 2005). Viéc xac dinh dot bién gen
RBI trén cac bénh nhan Rb va gia dinh mang lai cac
thong tin can thiét dé thuc hién diéu tri hidu qua va
bao ton thi lyc cho bénh nhan. Ngoai ra, day ciing 1a
co s& dé thyuce hién tu van di truyén cho thin nhén céc
bénh nhan. Trong nghién ctru trude day, ching toi da
sir dung phuong phap giai trinh ty truc tiép ving
promoter, cac vung bién intron-exon va toan bg cac
exon cua gen RBI cua bénh nhi ung thu vdng mac.
Mic du di xéac dinh duoc dot bién gen RBI & mot sb
bénh nhan nghién ctru, cach tiép can ndy van c6 mit
han ché nhu thoi gian phéan tich mau bj kéo dai va
gia thanh cao do kich thudc gen 16n (Ha et al,
2014). Do vay, trong nghién cru nay chung toi dat
muc tiéu thiét 1ap phuong phap phan tich cDNA cua
gen RBI trén d6i tugng nguoi Viét Nam, qua d6 co
thé xac dinh duoc dot bién cling nhu anh huong cua
cac dot bién thay d6i/méat doan 16n téi ban phién ma
cua RBI.

POI TUGNG VA PHUONG PHAP NGHIEN CUU
Doi twrgng nghién ciru

Chuang t6i tién hanh nghién ciru trén mot nit
khoe manh (ki hi¢u H), khong cé tién su gia dinh bi
mic Rb va mot bénh nhi bi ung thu vong mac (ki
hiéu K24). Céc c4 nhan ddng ¥ tham gia nghién ctru
ty nguyén. Nghién ctru duoc tién hanh tai Vién
Nghién ctru hé gen thudc Vién Han 1am Khoa hoc va
Cong nghé Viét Nam, nam 2015.
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Phuong phap nghién ciu
Téch chiét RNA tong s6 tir méu

MAu méu ngoai vi ctia ngudi khée manh va bénh
nhén bao quan trén da duogc tach RNA téng s6 trong
vong 6 gio sau khi liy méu. M&u mau (1 ml) dugc
chuyén vao éng falcon loai 15 ml va bd sung dém
RBC (NH,Cl, KHCO; va EDTA 0.5M, pH 7.3). Hon
hop dwoc tron déu va u & nhiét d6 phong trong 15
phiit dé pha v& cac té bao hong cau. Sau khi ly tam
loai bo dich, cin té bao duoc rua voi 1 ml PBS v
tring. Tiép theo, RNA tng s6 dugc tach chiét sir
dung trizol (15596-026, Life Technologies) theo
phuong phap ciia nha san xuat. Sau khi tich chiét,
500 ng RNA téng sé dugc dién di kiém tra trén gel
agarose 1%, néng d6 va d6 tinh sach cia RNA téng
s6 duoc x4c dinh biang may quang phd ké
(Eppendorf) trude khi luu giit & -80°C.

Téng hop ¢cDNA

¢cDNA dugc tong hop sir dung bo kit First-
Strand cDNA Synthesis Kit for Real-time PCR
(Affymetrix-My). Phan ung phién md nguoc bao
gom céc thanh phan sau v6i tong thé tich 20 ul: 500
ng RNA tbng s0, 2 ul primer oligodT, 2 ul RT buffer
10X, 1 pul 10 mM dNTPs, 1 pl RNase-inhibitor, 1 pl
MLV-RT. Chu trinh nhiét dugc thyc hién trén may
ludn nhiét Vapo-protect (Eppendorf): 44°C - 60 phut,
92°C - 10 phut, gitr & 4°C.

PCR khuéch dai viing gen md hoa ciia RB1

Céc cap mdi dic hiéu khuéch dai toan bd cDNA
clia gen RBI dugc tham khao tir Parsam va dong tac
gid (Parsam et al, 2011). Cac exon tur 7-27 duoc
khuéch dai theo chu trinh nhiét duoc thuc hién trén
may ludn nhiét Vapo-Protect (Eppendorf) 95°C-5
phut, 40 chu ky (95°C-15 glay, 56°C-30 gidy; 72°C-
Iphut), 72°C-5 phut, gitr ¢ 4°C. Riéng dbi véi cap
moi st dung dé khuéch dai exon tir 1 dén 6, nhiét do
gén mdi dugc nang 1én 60°C. PCR duogc thuc hién
v6i tong thé tich 25 ul bao gdm cac thanh phan sau:
1 pl cDNA, 2.5 pl Dream Taq Buffer 10X, 1.5 pl
dNTPs (2.5 mM mbi loai) (Bioword-My), 1 ul mdi
dac hiéu (10 pmole/ul), 1 ul DMSO va 0.125 pl
Dream Taq Polymerase (Sunit/ 1pl, Thermo
Scientific). San pham PCR dwgc phat hién bang dién
di trén gel agarose 0,8%, nhuom ethidium bromide
va dugc quan sat dudi anh sang UV. Sau d6, san
phérn PCR duogc tinh sach qua cdt st dung b kit
Gene Jet PCR purification Kit (Thermo Scientific)
theo phuong phap ciia nha san xuét.
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Gidi trinh tw chudi DNA

PCR giai trinh ty chudi dugc thyc hién sir dung
bo kit BigDye Terminator v3.1 (Applied Biosystem).
Cac mau dugc chay trén may xac dinh trinh tu tw
dong ABI 3500 Genetic Analyzer (Applied
Blosystem) Ket qua giai trinh ty dugc phan tich
bang phin mém sinh hoc BioEdit.

KET QUA VA THAO LUAN

Két qua tach chiét RNA tdng sb

MAu méu ngay sau khi ldy duoc xur ly véi dém
RBC dé loai bo héng cAu, cac té bao bach ciu sau do
duoc thu lai phuc vu cho tich RNA tdng sb theo
phuong phap st dung trizol. Két qua dién di RNA
tong s6 cho thay c6 ba bing twong ng véi rRNA
28S, 18S va 5§, chung to RNA khong bi bién tinh
trong quéa trinh thao tic mau dong thoi khong bi
nhiém DNA tbng s6. Nong d6 RNA téng sb dat 350
ng/pl v6i do sach cao thé hién & gia tri A260/A280
1a 1,86. Nhu viy, quy trinh tach chiét RNA tong s6
tir mau mau tuoi di cho két qua dang tin cay va
RNA c6 thé dugc sir dung trong cac nghién ciru tiép
theo.

Két qua PCR va phin tich trinh ty viing gen mi
hoéa caa RB1

cDNA tong hop dwa trén mRNA duoc sir dung
lam khudén cho PCR. DPiéu kién PCR duoc thiét 1ap
v6i nhiét d6 gén mdi 56°C dé khuéch dai cac doan
exon tir 1 dén 27 ciia gen RBI. Riéng exon tir 1 dén 6
duoc diéu chinh nhiét do gén mdi cao hon do ving
gen cAn nhan 1én ¢6 nhiéu GC. Nam cap mdi dic
hi¢u tham khao tir nhém nghién ciru cia Parsam va
dong tac gia (2011) duoc thiét ké gbi 1én nhau, vé ly
thuyét s& khuéch dai dugc 6 doan gen bao gdm cac
exon tir 1 dén 27 cua gen RBI (trinh ty mdi va kich
thudc san pham PCR xem & bang 1). Két qua dién di
trén gel agarose 0,8% cho thiy san phdm PCR cac
doan gen RBI trén mau ngudi khée manh la mot
bang duy nhét véi kich thuée nhu dy doan (Hinh 1).
Nhu vay, ching t6i da thanh cong trong viéc sir dung
phuong phap khuéch dai toan b ving gen ma hoa
cua RBI thong qua mRNA. Cac doan exon cua RB/
duogc giai trinh ty theo ca hai chiéu xubi va nguoc,
sau d6 trinh tw ¢cDNA ctia mau H duoc so sanh véi
trinh ty ¢cDNA chuén cta gen RBI trong ngan hang
gen (md s6 NM_000231.2). Két qua phan tich cho
thiy miu H khong c6 bét thuong nao vé trinh ty
nucleotide tai 6 doan exon ctia gen RBI. Nhu vay két
qua nay da cho thiy kha ning c6 thé xac dinh trinh
tu ving ma hda cta gen RBI thong qua giai trinh tu
cDNA. Ngoai ra, dién di dd san phém PCR ¢ hinh 2
¢6 thé duge sir dung lam hinh anh tiéu chuén cua gen
RBI trén nguoi khoe manh.
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Hinh 2. Két qua PCR khuéch dai viing ma hoa clia gen RB1.M: Thang DNA chuén. E1-6 => E23-27: cac exon tir 1 dén 27
clia gen RB1. San phdm PCR dwoc dién di trén gel agarose 0.8%.

Két qua phin tich mRNA trén miu bénh nhin
UTNBVM

Bénh nhi (ki hiéu K24) sinh ndm 2012, méc bénh
Rb véi khoi u mat phai va khong c¢6 tién sir bo hodc me
bi bénh nay. Keét qua phan tich DNA genome trudc day

da phat hién dot bién di hop tir ¢.G1960>C, day la mét
dot bién thay thé xay ra tai vi tri nucleotide cudi cling
ctia exon 19. Dot bién nay ciing d dwoc bao céo trong
co so dit lidu vé cac da hinh/dot bién ciia gen RBI trén
Leiden Open Variation Database, n6 1am thay dbi qua
trinh cét ndi cia mRNA. Do vy, su thay ddi vé kich
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thuée ban sao mRNA cua gen RBI duoc tip chung
kiém tra. Chung t6i da tach chiét RNA tong sO tir mau
mau cta bénh nhi nay. Sau phan tmg tong hop cDNA,
cac exon thudc gen RBI dugc khuéch dai st dung 6 cap
mdi dic hidu (Bang 1). Két qua PCR cho thy, chung
t6i da khuéch dai thanh cong 5 doan cDNA clia gen
RBI voi kich thuéc dung nhu du doan. Riéng doan
cDNA chira cac exon 19-22, két qua PCR cho thay xuét
hién 2 bang, mot bang co kich thude 1i thuyét 1a 728bp
va mot bang thap hon cé kich thuéc khoang 600bp
(Hinh 3). Ké qua nay di thé hién sy bién dbi bat
thuong trong qua trinh cit ndi-ché bién mRNA ciia gen
RBI & bénh nhi K24 dan t6i hinh thanh 2 ban phién ma
khac nhau. Nhu vy, ching t6i da bude dAu thanh cong
trong huéng tiép can phén tich mau bénh nhan ung thu
vong mac st dung nguon la mRNA. Phan tich cic ban
phién ma cua mRNA gen RB/ cé gid tri 16n trong viéc
phat hién cac dot bién gy bénh c6 anh huéng téi phan
cit mRNA nhu: cac dot bién xdy ra trong ving trinh tu
cit lién ung, dot bién trong intron va cac dot bién cAm
trong cac exon. Mit khac, phan tich mRNA con c6 thé
cho biét cac hau qua ngoai dy doan cua mot s0 dang dot
bién khac nhu dot bién vo nghia, nham nghia d6i véi
phan cat mRNA, tir d6 cung cap cac thong tin hitu ich
vé cac yéu td trinh ty ¢6 vai tro diéu hoa qué trinh cét
n6i mRNA. Cac anh huong ciia dot bién 1én qua trinh
phén cit mRNA da duoc nghién ctru trong mot sb bénh
di truyén. Nguoi ta da tim thdy mot s6 dot bién t& bao
mam dang nham nghia, v6 nghia va dich khung gay bt
thuong trong phan cit mRNA cta gen ATM gy hoi
chimg Louis-Bar va gen NFI gdy u soi than kinh (Ars
et al., 2000; Teraoka et al., 1999). Nam 2007, st dung
phuong phap phan tich ban phién ma cia RBI,

Bang 1. Trinh tw mdi s& dung cho phan trng PCR.

Vi Phuong Nhung et al.

Dehainault va df”)ng tac gia da xac dinh dugc mot dot
bién trong intron 23 & hai anh em méc bénh ung thu
vong mac ma sang loc DNA genome trudc do khong co
két qua. Dot bién nay giy hau qua mot doan intron 23
bi chén vao gilta exon 23 va 34 cua gen nay
(Dehainault er al, 2007). Ciing bang cach tiép can nay,
Parsam va dong tac gia di phat hién cac bat thuong
trong cit ni mRNA ¢ 1 bénh nhan ma trude d6 khong
tim thay dot bién nao khi sir dung DNA hé gen (Parsam
et al., 2011). Diéu nay cho thiy phwong phap tiép can
thong qua phéan tich mRNA cua gen RBIcon c6 thé xac
dinh dugc nhitng dot bién ma phan tich DNA hé gen
khong thé hién dwogc. Viéc xdy dyng thanh cong
phuong phap phan tich ban phién ma ctia gen RB1 gop
phéan quan trong trong viéc giam gia thanh va thoi gian
xét nghiém. Dong thoi, day cling la mét phuong phap
hiru dung c6 thé duoc sir dung két hop véi phéan tich
ngudn DNA trong sang loc dot bién & cac bénh nhan
ung thu vong mac.

M E19-22

1000

700
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< 728
< 600

Hinh 3 Phan tich mRNA exon 19-22 miu K24. M: Thang
DNA chuan.

Séthirty  Tén médi Trinh tw mdi (5'-3’) Kich thwéc PCR (bp)
RB-E-1-6-FP GAGGGCGCGTCCGGTTTTTC

1 RB-E-1-6-RP CGTGCACTCCTGTTCTGACCTCGC 932
RB-E-7-12-FP CAGCAAATTGGAAAGGACATGTGA

2 RB-E-7-12-RP CGGGTAATACAAGCGAACTCCAAG 879
RB-E-13-18-FP AATTCCTCCACACACACTCCAGTTAG

s RB-E-13-18-RP CTGGGTCTGGAAGGCTGAGGT 814
RB-E-19-22-FP AAAGGACCGAGAAGGACCAAACTG

4 RB-E-19-22-RP GACCTTCTGAAATTTTATATGGACTCTT 728
RB-E-22-FP CGCCTTCTGTCTGAGCACCC

° RB-E-22-RP GTCGCTGTTACATACCATCTGATTTA %67
RB-E-23-27-FP ATGCAAAGTGAAGAATATAGACCTT

® RB-E-2327-RP  ATGGCAGGATTTACACAAGATTTTCA — °
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KET LUAN

Nghién ctru ndy di xay dung duoc cac didu kién
ki thuat cho phép xac dinh trinh tu cDNA cua gen
RBI. Cu thé, sir dung phuong phap tach chiét RNA
tong sb va ki thuat RT-PCR, chung t6i di khuéch dai
thanh cong 6 doan exon thudc gen RBI cua mot
nguoi khoe manh va két qua giai trinh tu cho thiy d6
la toan bd ving mi héa ctia gen nay. Két qua phan
tich kiém chimg trén mot mau bénh nhi ung thr vong
mac théng qua ngudn mRNA cho thiy phuong phap
nay da phat hién dugc sy bat thuong trong qua trinh
cit nbi mRNA cua gen RBI. Két qua thu dugc gop
phan hitu ich trong viéc hudng t6i ap dung nhu mot
phuong phép chan doan cho cic bénh nhan ung thu
vong mac véi chi phi tiét kiém hon, dong thoi gitp
phat hién cac dot bién ma khong xac dinh dugc
thong qua phan tich DNA h¢ gen.

Loi cam on: Cong trinh duoc thuc hién tir nguén
kinh phi cua Pé tai cap co so nam 2015 cua Vién
Nghién cuu hé gen.
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SUMMARY

Retinoblastoma (Rb) is a malignant tumor of the retina, occurring usually in children before age five. The
heritable form acounting for about 40% of Rb making genetic analysis of RBI gene is a important part of
disease management. In previous study, we have successfully employed a method of direct sequencing for RB/
mutation screening from genomic DNA. However, given the large size of this gene and no reported mutation
hotspots, the testing can be costly and time consuming method. To overcome this problem, we have developed
a method to detect mutation from RB/ mRNA. Total RNA was isolated from blood leukocytes of a healthy
individual and a Rb patient, cDNA was subsequently synthesized using reverse-transcriptase PCR. Whole
cDNA of RBI was amplified using six specific primer pairs and sequenced by Sanger method. The PCR
products from healthy individual were showed as six specific bands on the agarose gel and could be used as the
standard pattern of the normally spilced transcripts. Those of PCR products were sequenced successfuly and
data can be aligned with the reference sequence of RB1 ¢cDNA on the Genebanhk to identify nucleotide
variants. We also identified an upnormal splicing of RBI gene in the Rb patient haboring a c. G1960>C
mutation at the end of the exon 19 by amplification of the RB1 ¢cDNA fragments. Hence using RB/ mRNA
test can reveal not only the silent/pathogenic mutations in the coding region of RBI, but also mutations that
affect the normal spilcing of RBI mRNA. This method reduces cost and time, can be used as the first step of
RBI analysis in Rb patients.
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