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TOM TAT

La mét ky thuat mGi v6i kha nang nghién ciru, phat hién, gidm sét va phan tich sy bidu hi¢n ciia hang
ngﬁn thgm chi 14 ¢4 h¢ genome trong cing mot thi nghi¢m duy nhat, microarray 16 ra 14 mdt céng cy hin higu
gip ich cho cic nghién ciru vé ung thu hoc, dac bigt 1a vé mat co ché phén tir, Tuy nhién, microarray 14 rajt ky
lhugt phuc tap vA dbi hoi nhidu thiét bj hi¢n dai. Mdt trong nhimg khdu quan trong cia kP thuat nay 12 viée gén
két chat nhuém mau huynh quang cyanine véi phan i ¢cDNA dé phuc vy cho vige nhan bit sy sa1 khéc trong
mirc d biu hign gen cua cAc mau nghién ciru. Sir dyung hoat chit tiém ning chéng ung thu 1-(5.7-dimetoxy-
2,2-dimetyl-2H-cromen-8-yl)-but-: Z-en- -on (gm tit 1a 2B2D) va dong té bao ung thu phbl ng\m LU-1 lam déi
tuong nghién ctru, ching t8i da 16i wu héa didu ki¢n thu ohan va tinh sach RNA long sb dé lam khudn méu
tbng hop cDNA. Theo 6, diéu kién 16 uu 8¢ xir Iy chit 2B2D trén 1é bao LU-1 nhim thu va tish sach RNA
hi¢u qud 12 & ndng 44 0,5 pg/ml va | pg/ml trong khoang thar gian 24 va 48 h. Céc méu RNA thu dugc co 4
lmh sach cao véi miu sé 1 ¢6 ham lugng cao nhat (57,71 pg). Véi vige gﬂn két chét nhugm miu huymh quang,
méu s6 | vin 1a miu gm dugc nhitu phan tir Cy5 nhél. Tuy nhién, cic miu cdn g véi Pmol > 142 déu 14 cho
thiy kha nang ghn két bt véi che phén tir huynh quang Cyanine 3 va 5. N viy, ching 16i 42 ghn ké( thanh
cdng chc chét shugm mau huynh quang cyanme 3 va 5 véo céc miu cDNA trong chc diu kién cy thé dé phyc

vu cho céc bude uép theo cua ky thuft microasray.

Tir khéa: cDNA, cyanine. LU-1. Mallotus apelta, microarray. spectrophotometer
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Hoat chit  1-(5.7- -dimetoxy-2.2-dimetyl-2H-
cromen-8-yl)-but-2-en-1-on tim thay tir lodi thyc vit
Mallotus apel/a cua Vigt Nam da dugc dang ky bao
ho séng ché vé cdu tric hod hoc méi cing nhu vé
hoat tinh chéng ung thu boi Vién Héa hoc cac Hop
chét thién nhién, Vién Khoa hoc va Céng nghé Viét
Nam. Hoat chit nay 42 chimg minh kha ning phong
chira ung thu in virro hi¢u qué va dang trong qua
trinh kiém tra c4c hoat tinh duqc ly & mic in vivo
(Kiem et al.. 2004). Tuy nhién, dé hiéu rd hon vé co
ché tac dong cta hogt chit ndy & muc phan i thi
phiii nher dén ky thudt microarray.

Ky thujt microarray 1a mdt ky thuat phirc tap.
dyra trén co s¢ cia Sounthern Blo[ling. Trong dé. céc
doan cia phan tr DNA dugc gin vio mét gié 4@
nhat dinh (1im nhya, thuy tinh...) va dugc lai vai cac
gen ho#c céc doan DNA miu
(http://en.wi ikipedia org/wiki/DNA_microarray). Ky
thujt cDNA ‘microarray ¢ nhitu tién ich nhung wu
diém 16 nhét cda né 14 cho phép nghién ciru, phat
hién. giam sét sy bidu hign cia hang ngan cho 1Gi

hang chyuc ngin gen khac nhau, thim chi-la toan by
hé gen cua mt doi tugmg sioh vit trong ciing mét thi
nghi¢m duy nhét (Ross ef al., 2000 : Schert er al.,
2000; Weinstein ef al., 1997). Ben canh d6, cong
ngh¢ nay cung chp mjt md hinh rdt da dang trong
viéc khai thic thong tin tr Dy 4n Genome Ngudn
{Human Genome Project) ¢é dem lai Igi ich cho vige
bio vé sitc khoe coa con ngudi, dic bigt 1a déi vai
¢iin bénh ung thu, mot can bénh do dét bién cac gen
cia té bao (Cooper, 2001 Kim er al., 2004).

Nhu vdy. viée sir dung k9 thudt microarray dé
tim hiéu ca ché tic dong ¢ mirc phan nr cua hoat
chit 2B2D khi trc ché té bao ung thu phat trién, vd
tang sinh s& mang tinh kha thi cao. Tuy nhién, dé
thuc hlen dugc cic thi nghi¢m cDNA microarray thi
viéc ghn két thanh cdng cac chit nhugm mau huynh
quang cyanine vao phan nir cDNA [a hét sirc quan
trong \a khong dé dang.

Hi¢n nay, cyanine 3 (Cy3) va cyanine 5 (CyS) Ia
hai chdt nhum mau huynh quang phd bién nhat
dugce sir dung cho ky thudl microarray (Grissom er
al.. 2005; Randolph, Waggoner. 1997). Céc bé théng
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lai, quét hinh anh va doc tin higu cta cac hang thiét
bi microarray trén thé gigi déu duge thiét ké dya trén
cosdla hm chit nhugm huynh quang nay.

Vi thé, chung t6i da tién hanh thi nghiém dé

D3 Thij Thao et al.

nghién ciru kbé ning gin két Cy3 va Cy5 véi méu
cDNA thu dugc tir thi ngh::m xu ly té bio ung thw
phdi ngudi LU-1 biing hoat chit 2B2D. Béo céio dudi
day Ia cac két qua nghién ciru cua ching Bi.

1 3

Hinh 1. (A) Cdng thirc héa hoc cda hogt chit 2B2D; (B) Céng thirc cAu tgo chit nhudm mau huynh quang Cy3 va Cy5.

VAT LIEU VA PHUONG PHAP

Vit li¢u nghién ciru

Hoat chét 2B2D do PGS. TS. Phan Vin Ki¢m,
Vién Héa sinh bién, Vién Khoa hoc va Cong ngh¢
Viét Nam cung cip. Céc chét huynh quang Cy3-
dUTP vd Cy5-dUTP dugc mua tr hing
GEHealthcare. Ngodi ra, cdc kit, héa chit théng
thuéng khéc ding trong sinh hoc phan tr nhu
RNase-free water (DEPC treated), oligo dT primer
(16- 10 18-mer) at 1 pug/pl, 3 M Sodium Acetate, pH
5.2, 100% Ethanol, 70% Ethanol, Superscript 11
Reverse Transcriptase, SX first strand buffer RNase
A (4 mg/ml), RNase H (2 unit/ul), PCR CleanUp Kit
(Qiagen), RNeasy® RNA Isolation kit (Qiagen)...

Dong té bio ung the phdi ngudi LU-1 do GS. J
M Pezzuto, Trudng Dai hoc Hawaii & Hilo, Hoa Ky
cung chp.

Phuong phép

Xir ly ¢ bdo LU-1 bang hogt chdt 2B2D vi xdc
dinh diéu kign 10i seu dé thu nhin RNA

Té bao LU-1 duge nudi cdy duéi dang hdn dich
trong méi trudmg nubi cdy DMEM c6 bd sung 10%
FBS, 1% PSF, 10% Sodium pyruvat (GIBCO). Té
bao duge chy chuyen sau 3 - S ngay véity 1@ (1:3) va
nudi trong mi 4m CO; & diéu ku;n 37°C, 5% CO,.
Lugng chat 2B2D dua vﬁo xir Iy té bao LU-1 dugc
thir nghiém & 3 nong d¢ gom: 0,5 ug/ml; | ug/ml va
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1,5 vg/ml. Mét 'h( nghiéra d6i chimg béng DMSO
10% cﬁng duge tién hanh song song dé kiem chimg
do sbng sot ciia té bao. Sau cic lhén diém 6, 12, 24,
48 va 72 h, tién hanh thu hoach 1é bao. Té bdo sau 46
dugc nra sach bing d¢m PBS pH = 7,0 va laim i
bang Trypsin EDTA 0,01% trong S phtt. D\}ng phén
img trypsin bing | ml méi trudmg nudi cdy va dem
ly tim trong vong 1 phit & 1000 v/phit. Tién hanh
nhuOm 1 bao béng trypan blue dé phat hién 1y 1€ té
bao song/chet vé so sanh vfn déi chimg DMSO 10%
dé tim didu kign xir ly chat 2B2D tbi wu cho viéc
tich chiét RNA.

Tdch chrél, tinh sach va xdc dinh ndng df RNA
long s

Mau pham té bao LU-1 xit ly bing chét 2B2D
dugc sir dung dé tach chiét RNA tdng sb. Viéc tich
chiét vi tinh sach RNA sir dung RNeasy® RNA
Isolation kit (Qiagen) theo huéng dén cia nha sin
xudt. Txep theo, miu RNA dugc xac dinh dd tinh
sach va néng 4§ biing bé théng Nanodrop ND-1000
version 3.3.0 S (Thermo Sci
ciing nhu bing phuang phép dién di tréo gel agarose.

Téong hyp cDNA tir RNA tdng 8 dng thai gdn két
Cyanine

Do qua trinh nay lién quan dén céc chat hién
mau huynh quang rit nhay cim véi dnh sang nén céc
budc thye hién ciing nhu cac phan (mg, dung dich
v.v. phii dugc 1am trong 16i. Doi v6i mdi 10 - 20 g
RNA téng sé hosc 0.1 - 0,5 pg tRNA, thanh pl
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cua mdi phan img s& gdm: (thyc hién & 4°C hojc
trong dd) 8 ul SX First Strand reaction buffer
(Superscript IE, Invitrogen): 1,5 pL AncT primer (5'-
T20VN, 100 pmol/uL); 3 pL INTP-dCTP (6.67 mM
dATP, dGTP, dTTP. GE Healthcare); 1 pL 2 mM
dCTP (GE Healthcare); | pL. 1 mM Cyanine 3-dUTP
hogc Cyanine 5-dUTP (GE Healthcare); 4 uL 0.1 M
DTT (Invitrogen); 20 pg RNA tdng sé: Nuclease-
free water t6i 40 pL Sau khi chun bj hdn hep phan
ing, uén hanh & mdu tén & 65" C lrong 5 minutes
trong 16i dé lam bién tinh RNA téng sb. Truée khi
bd sung enzyme, lam ngugi miu & 42°C trong 5
minutes trong t6i. Thém 2 uL reverse tmnscnplasc
(Supchcnpl 11, Invitrogen) va tiép fuc u miu trong
16i & 42°C trong 2 h. Dimg phan img biing cach thém
4 pL 50mM EDTA (pH 8.0) vi 2 uL 10 N NaOH:
Tiép tuc & mBu & 65°C trong 20 phit. Trung héa mau
& trén biing cich thém 4 pL SM acetic acid. Cac miu
cDNA sau gin két dugc tinh sach lai bing Olagen
PCR CleanUp Kit theo huéng dan cua nha san xuat.

Kiém tra higu qua gén ké1 Cy3 va CyS voi phén nr
cDNA

Dign di trén TAE agarose gel : 5 pl miu CyS-
cDNA duqc tron véi 5 pl 30 % (v/v) glycerol duge
dua vao giéng dién di trén 1% (w/v) TAE agarose

gel. Chét nhugm Loading dye dugc dua vio mét
giéng dién di khac dé dé phong mau cia Loading
Dye s¢ anh huong dén vigc phat méu huynh quang
cua Cy5. Qua trinh dién di dugc thyc hién trong 45
phit véi dign thé 90 V. Mau hujmh quang do cia
Cy5 (6 budc séng 650 nm) dugc nhin thdy bing hé
théng quét Axon GenePix 4000b scanner trang bj
phan mem Gene Pix Pro 6.0.

. Do ham hegng ¢DNA duoc gin Cvd va Cy5
bang hé thong UV-visible spectrophotometer- dua
trén nguyén li cic chit mau Cyanine dugc thiét ké

dé phit ra 4nh sang huynh quang nhumg ciing ¢4 thé
dugc phat hién bang viéc hdp phu 4ab sing nhin
thdy. Theo dé. Cy3 c6 anh séng huynh quang xanh
(Green Fluorescence) va hap phu anh séng thuong
& budc song 550 nm. Cy5 c6 anh sing huynh
quang do (Red Fluorescence) va hdp phy anh sang
thuong & buée séng 650 nm. Do vdy, khi sir dung
h§ lhong may doc quang phé c6 thé xac dinh higu
qua gin két Cy3 va CyS theo cong thire [Pmol
Cy3(hogic 5)/pl = (A / E) x V x 10°]. Trong dé:
A la o bip phy ctia Cy3 & 550 nm hoic cia Cy5 &
650 nm: E la hi sé gt quang (extinction
coefficient) cia Cy3 1d 150,000 va cia Cy5 la
250,000; V 14 s pl mau do.

KET QUA VA THAO LUAN

Két qui xic dinh didu kign i wu 3 xir Iy chit
2B2D cho vic tich chiét RNA

Dé x4c djnh didu kién xir ly chat 18i wu cho vige
tach chiét RNA, ching 15i da tién hanh thi ng}ugm o
céc didu kién khac nhau, dbng thai dua vao gia trj
ICW cha thi nghiém tinh déc té bao dé tinh lugog
chit dua vao cho phit hgp. Theo dé, céc didu kjen
1,73 nghlem la: (i) Luqng chét 2B2D dua vao xir ly 1é
bao ¢ 3 nong d¢ gdm: 0,5 pg/ml; | pg/ml va 1,5
ng/ml. Mgt thi nghiém d6i chimg bﬁng DMSO 10%
cing duge uen hanh song song dé kiém chimg d¢
song st ctia té bao; (ii) Thei gian thu hoach té bao
gom: 6h, 12h,24 h, 48 hva 72 h,

Sau c4c thoi diém thu hoach & trén, té bao duge
rra sach bing dém PBS pH = 7,0, 1am rdi bing
Trypsin EDTA 0.01% trong S phat, ly tAm trong
vong | phit ¢ 1000 v/phit va nhuom 1€ bao bzng
trypan blue dé phat hién ty 18 (& bao séng/chét. Két
qua dugc trinh bay o bang 1.

Bang 1. Ty 18 t4 bao séng chét du6i cac ndng 84 thir chét 2B2D khac nhau.

Chét Thi Thi nghigém
nghi¢m &h 12n 24n h 72n
To % T % b % T % b %
sdng/  sdng séng/ sbng séng/ séng séng/  séng séng/ séng
chét St chét s6t chét  sét chét 86t chét s6t
2B2D0.5ug 78122 78 7234 72 69/31 89 85/35 85 62/38 62
2B2D 1ug 69/31 89 62/38 62 58/4 58 51/49 51 46/54 46
282D 1.5ug 58/42 58 51/49 51 47/53 47 34/66 k2] 2377 23
DMSO 0,5% 9713 97 94/6 94 95/5 ESY 96/4 9% 96/4 96
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Nhu viy, & nong d thir cht 1,5 ug/ml thi sau
48 h, ty 1¢ té bao song st ch 1a 34% va sau 72hla
23%. Chi sb nay qua lhap lugng 1é bio chét nhidu
nén kha nang tich chiét va phan lip du'(vc lugng 16m
RNA la kho khin. Trong khi do, & nong d6 0,5
ug/ml va | pg/ml, 2B2D da \rc ché duge phan nao su
phét trién va gay chét té bao ung thu nhung lugng @
bao séng 56t 1a twong ddi 16n nén s phi hop dé tich
chiét RNA.

V& thén gian xir ly chét, ching té1 nhan thdy
khoang thét gian 24 - 48 h la phil hep. Néu thu
hoach 1é bao trudc khoang théi gian nay thi tac déng
cua hoat chit chira 13 rang, Con thu hoach sau d6 thi
s& 1é bao chét nhidu cing s& anh huémg dén lugng
RNA thu duge.

Nhu vy, diéu kign 18i wu dé xu y chdt 2B2D
trén té bao LU-1 nhim thu va tinh sach RNA higu
qui 1a & ndng 4% 0,5 pg/ml va 1 pg/ml trong khodng
théi gian 24 va 48 h.

Két qua téch chibt, tinh sach va xdic djnh ndng 4) RNA

Dé phuc vy cho thi nghigm microarray thi
phin 1 RNA duge sir dyog 13m khuén miu téng
hop cDNA phai dam bao d tinh sach, ndng dd
chuén va quan tron, nhit 1a khéng bj "bién tinh,
dint gdy. Vi thé, de dam bao thi nghi¢m thinh
cong, ching 15i tién hanh xir Iy chit 2B2D ¢ ca
hai ndng d 12 0,5 pg/ml va | pg/ml. Thoi gian thu
hoach li bao 12 24 h va 48 h. Hai méu déi ching
DMSO ciing dugc thu hoach & hai thai diém noi
trén. Sau qua trinh thu hoach té bao va tach chiét
RNA theo phuong phap da dé cip & phin phuong
phip véi by kit RNAeasy mim kit cia hing
Qiagen, chiing 16i da tach chiét duge RNA tdng s
va tién hanh xéc dinh ham lugng cing nhu 4 tioh
sach. Két qua nhu sau:

Xdc dinh ham lugng

Siu mau RNA (4 miu xir Iy chit 2B2D va 2
miu DMSO déi chimg) dugc kiém tra ham hrong
ciing nhur d¢ tinh sach bing may Nanodrop ND1000
cua Thermo Scientific va bing phuong phép chay
dién di trén gel agarose. Ké qua duge trinh bay &
hinh 2.

Két qué trén cho thdy. ca 6 miu thu dwge déu co
ham lugng RNA cao véi do tnh sach tt (hé sé
A260/A80 déu Ion hon 2). Trong 86, miu sb 1
(2B2D 0.5 pg /ml & 24 h) ¢6 ham luong cé ham
luong RNA cao nhit 12 57.71 1 (1923,57 ng/ul x 30
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n1). Mu s 3 (DMSO 0.1% & 24 h) c6 ham lugng
RNA thip nhét 1a 35,54 pg (1184,86 ng/pl x 30 pl).

Két qua dién di ciing cho thiy cdc miu RNA thu
dugc cé dé tinh sach cao, it bj phin hiy trong qui
trinh téch chlél Nhu 1dy. cac mAu RNA tich chid
duge du didu kién v& ham lugng vé 49 tinh sach dé
phuc vu cho céc nghién ciu nep theo,

Hinh 2. K&t qua dién di cac m3u RNA linh sach trén gel
agarose

Két qui téng hgp cDNA va glin chét hign miu
huynh quang

Chiing t6i da tién hanh bd tri gén chét hi¢n mau
huzmh quang vido cic miu thi nghiém nhu sau: (i)
Mdu té bao dér chimg xir ly bing DMSO 10% (sau
24h va sau 48 h) duge gan Cyanine 3-dCTP; (ii)
Miu té bao xir ly chdt 2B2D (2B2D 0.5 pg/ml;
2B2D | pg/ml sau 24 h va sau 48 h) dugc gin
Cyanine 5-dCTP.

Hinh 3, A. MBu x7 ly 2828 sau 24 h dugc gan véi Cy5: B
MAu x7 ly 2B2B sau 48 h duoc gén vén Cy5; C. MAu 2B2B
sau 48 h khong gan véi Cyanine

Sau qua trinh gn chat mén mau hujmh quang
Cy3 vio miu déi chimg va CyS vao céc mau thi
nghiém theo ding quy trinh chuéin héa ciia nha sin
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xufit nhu da néu & phin phuong phép, chiing ti tién
hinb kiém tra cbét lugng cia qui trinh gfn két nay
b&ng phuong phdp dién di va do ham lugng mau
bing miy quang phé nhu di trinh bdy & phin
phuong phap.

Qua qui trinh dién di phét hién buynh quang
trén I% (w/v) TAE agarose gel, ching t6i nhén
thiy miu cDNA cua chtng t6i da dugc gén két

thénh céng v6i chét nhuém mau huymh quang.’

Méu khéng dugc gén véi cyanine da cho ket qua
4m tinh (Hinh 3). Tuy nhién, Cy5 dugc phét hién
16t biing bién phap ndy nhung Cy3 thi khéng cho
thdy hinh dnh 13 ring. Vi viy, ching t6i da sit

dung thém phuong phap dinh lugng mau bing hé
théng quang phd.

Mau sb 1 (2B2D 0,5 pg/ml & 24 bh) vin la mau
gin dugc nhiéu phén br Cy5 nhit. Tuy nhién, cic
mau con lai véi Pmol > 142 déu la cho thiy kha ning
ghn két t5t véi cac phan nr huynh quang Cyanine 3
vA 5 boi theo nhidu tic gia véi Pmol > 70 thi miu
¢DNA dugc xem la phd hgp dé phyc vy cho thi
nghi¢m Microarray sau ndy (Grissom et al., 2005;
Sterrenburg et al., 2002). Két qué trén cho lhﬂy qui
trinh tng hop cDNA gin huynh quang cta ching t5i
1a phit hop, cée miu cDNA di diéu kién ¢é thyc hién
qui trinh lai véi cac chip Microarray.

Bang 2. Két qua do ham lwgng huynh quang bng ha théng UV-visible spactrophotomater.

Cya (550 nm) Cy5 (850 nm)
DMSO (24 h) DMSO (48h) 2B2D 2B2D 2B2D 2B2D
(0.5 ug/mii24h) (0,5 ug/mld8 h) (1 pg/mli24 h) (1 pg/mii24 h)
HasbA 00852 0,0876 0,162 0,154 0,142 0,143
HOsE  150.000 150.000 250.000 250,000 250.000 250.000
v 50 50 50 50 50 50
P mol 142 146 162 154 142 143
KET LUAN Grissom SF, Lobenhofer EK, Tucker CJ (2005) A

Véi céic két qua thu duge ching t6i nhin dinh
riing diu kién t8i uu dé thu nhin RNA 14 xir Iy hoa(
chét 2B2D & ndng 6 tY 0,5 - 1 pg/ml tai thai diém
24h va 48h. Véi cée didu kién thi nghi¢m d3 néu ra,
chiing t5i da tdng hop va ghn két thanh cdng cic miu
cDNA véi chc chét mau huynh quang Cy3 va CyS
phuc vy cho thi nghiém microarray.

L&i cam om: Ching 16i xin giri léi cam om t6i GS.
John M Pezzuto, truomg dai hoc Hawaii, dd cung
cdp dong 1é bao LU-1, 16i PGS. TS. Phan Vin Ki¢m,
Vién Héa sinh bién, Vién Khoa hoc va Cdng nghé
Vi¢t Nam da cung cdp hoat chdt 2B2D dé sir dung
trong nghién ciu. Cong trinh nghién cim dupc hoan
thanh véi s hé trgr kinh phi ciia Dé tai nghién ciu
CS09_2 cdp Vign Cong nghé sinh hoc. Vién Khoa
hoc va Coéng ngh¢ Vigt Nam.
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