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UNG THU DPAI TRUC TRANG BANG CONG NGHE MICROARRAY

Hoang Van Luong*; Triéu Tién Sang; Tran Van Khoa*
Nguyén Duy Bdc*; Lé Quang Minh**
TOM TAT
Nghién cu tién hanh danh gia va so sanh biéu hién gen trén 62 mau mé tif bénh nhan (BN) ung
thu dai truc trang (UTDTT) dudc xac chan qua sinh thiét sau phau thuat, trong d6 c6 39 mau mé ung
thu va 23 mau moé t6 chic xa khéi u. Tach chiét ARN t6ng s& tir mé ung thu va mé lanh. cADN, ARN,
dugc téng hdp, tinh sach RNA st dung bé kit Ambion lllumina TotalPrep ARN Amplification Kit theo
quy trinh clia nha san suét. Lai cARN Ién chip s dung Sentrix®BeadChip HumanRef-8_V2, lllumina,
My, 22185 gen. Rlra va phat hién tin hiéu bang Stepavidin-Cy3. Scan hinh anh lai cARN trén chip
cla hé théng trén hé théng lllumina Bead array reader, Bead Station 500X. Phan tich két qua bang
phan mém Beadstudio V1.5.1.3 va phan mém truc tuyén DAVID. So sanh biéu hién gen dudc giita
cac mau mé ung thu va mau mé xa té chic ung thu - mé lanh. Két qué phat hién 43 gen gidm biéu
hién & mé ung thu so véi mé lanh (p < 0,01).
* Tu khda:Ung thu dai truc trang; Coéng nghé microarray.

STUDY ON DOWN-REGULATED GENES IN COLORECTAL
CANCER TISSUE USING MICROARRAY TECHNOLOGY

SUMMARY

The study was carried out on 62 tissue samples, including 39 tumor tissue and 23 normal tissue
samples from colorectal cancer patients, confirmed by biopsy analysis after operation. Total RNA
were extracted from the 62 samples. cDNA, RNA, were syntherized and purified using Ambion
lllumina TotalPrep RNA Amplification Kit, according to manufactures procedure. cRNA were
hybridized with oligonucleotide probes on Sentrix®BeadChip HumanRef-8_V2, lllumina, USA, 22185
genes. After washing, signal was detected with Stepavidin-Cy3. Scanning and getting image carried
out on lllumina Bead array reader, Bead Station 500X. Analysis of the obtained data with Beadstudio
V1.5.1.3 and online DAVID sofware. The rerults showed 43 down-regulated genes in tumor tissues
in comparision with the normal ones of same type (p < 0,01).

* Key words: Colorectal cancer; Microarray technology.

dén 2002. Nam 2002 ca nudc c6 6.029 BN
m&i mac UTDTT.

PAT VAN DE
Trong nhimng nam gan day ty I&é méi mac

ung thu dai -truc trang (UTDTT) tang nhanh
& nuGc ta tir 9,2 1én 11, 8/100.000 & nam giGi
va tur 6, 4 1én 8,3/100.000 & nir giGi tir 1990
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La mot bénh dién bién tham lang, triéu
triing ngh&o nan va thudng 1an véi céac triéu
tréng r6i loan co nang va thuc thé cla cac

bénh ly dudng tiéu hoa khac nén it dudc chu
y, d& bd qua, biéu hién ré hon khi bénh da
nang. Mac du hién nay cé nhiéu phuong



phap chan doan hién dai, nhung ty 1& phat
hién UTDTT s6m van rat thap.

3 nudc ta, cho dén nay mdi chi dé cap
dén bién déi mot vai gen riéng 18, chua co
moét cong trinh nao nghién clu cach cé hé
théng va day du vé bién déi gen trong
UTDTT ciing nhu méi lién quan cta bién ddi
nay v6i dic diém lam sang, noéi soi, mod
bénh hoc. Xuét phat tir thuc té€ dé chung téi
ti€n hanh dé tai nay nham muc tiéu:

Khdo sat su biéu hién cla cac gen trong
genome ngudi trong t6 & UTDTT bang ky
thuat microarray.

POl TUGNG VA PHUONG PHAP

NGHIEN cUuU

1. Ddi tugng nghién ciru.

T 1 - 2008 dén 12 - 2009 nghién ciiu
trén 62 mau moé gém 39 mau té chiic ung
thu va 23 mau t8 chic xa khéi u (md lanh).
BN déu dugc dugc kham, ndi soi, sinh thiét,
phdu thuat, xét nghiém mé bénh hoc tai
Bénh vién K TW va chan doan xac dinh la
UTDTT. LAy mo 4y tur trung tdm khoi u va
t6 chiic mé cung loai xa khéi u trong phau
thuat. Khéi lugng: 5-10g/mau. Mé sau khi
ldy, dudc bao quan ngay trong binh nitg
Idng va luu trong td lanh -80°C cho tdi khi
tach chiét ARN.

Loai trir cac trudng hop: BN c6 két qua
giai phau bénh khéng xac dinh ung thu, BN
u lanh, viém man tinh, lao ruét, UTDTT da
diéu tri bang tia xa, hoa chét truéc phau
thuat.

2. Hoa chat va thiét bi.

Céac hoa chat bao gom: hoa chat tach
chiét ARN, hoa chat cho PCR va RT-PCR,
hoa chat dung cho tinh sach cADN va cARN,
hoa chat dung cho dién di, hoa chat ding
cho lai cARN I&én Chip (h6a chat huynh quang
Cy3, nuGc cét tinh sach deion, Sentrix®

BeadChip HumanRef-8_V2, lllumina, My.).
Thiét bi may moc: may nhan gen ABI, 9700,
Bead array 500X, lllumina.

3. Phuong phap nghién ciu.

Phuong phap tach chiét ARN téng s6 tir
mo st dung bo kit tach chiét ARN clia hang
Ambion, theo quy trinh cGa nha san suét.
Qua trinh nghién mau dugc tién hanh bang
may nghién déng thé trong nita 16ng. Dung
cu trude khi dung dudc trang cac dung dich
nuéc khong c6 ADNase, ARNase, dung dich
chong ARNase DETC, NaOH 0,1M va EDTA
1M. Téng hop, tinh sach cADN, phién ma
sang ARN, tinh sach ARN st dung bo kit
Ambion lllumina TotalPrep ARN Amplification
Kit theo quy trinh cla nha san suat. Qua
trinh t6ng hop noi trén thuc hién trén hé
théng may nhan gen ABI 9700. Bao gom
téng hop soi th(r nhat st dung luong RNA
mau 50 - 500ng & diéu kién 42°C trong 2
gid. Téng hop soi th( hai trong diéu kién
16C trong 2 gi®. Téng hop cARN trong diéu
kien 37°C. Ngay sau khi két thiic mdi budc,
cho mau ngay vao trong da va chuyén vao
t lanh -20C.

Binh lugng néng dd ARN trén hé théng
Nano-Drop trudc khi thuc hién phan (ng lai.

Lai cARN Ién chip s dung Sentrix®
BeadChip HumanRef-8_V2, lllumina, My, cho
biéu hién cla 22.185 gen trong bd gen
ngudi. Dung déng nhét lugng 1a 1,5g ANA
cho méi mau cung GEX-HYB, nudc cét
khong c6 ARNase, GEX-HCB tai didu kién
58C trong 10 lai 16 - 20 gid. Rda chip sau
khi lai qua cac budc: U & nhiét dd phong, riia
4 nhiét do cao, rira & nhiét do6 phong lan 1,
rira vGi con ethanol, rfa & nhiét dé phong
lan 2, ding phan (ing. Phat hién tin hiéu
bang Stepavidin-Cy3, rlta & nhiét dé phong
lan 3, ly tam va lam kho & nhiét do6 phong.
Quy trinh dugc thuc hién theo hudng dan



cla nha san suét. Bao quan chip cho t6i khi
scan. Scan hinh anh lai cARN trén chip trén
hé théng lllumina Bead array reader, Bead
Station 500X. Hinh anh két qua thu dudc la
tin hiéu huynh quang cla cac gen trén chip.
Phan tich két qua thu dugc bang phan mém
Beadstudio V1.5.1.3 va phan mém truc
tuyén DAVID. Hinh anh két qua thu dugdc sé

dugc ma héba trén cac file c6 duoi .idat;
.dmap; .locs. Két qua file nay sé dudc dua
vao phan mém Beadstudio V1.5.1.3 va
phan mém truc tuyén DAVID dé phan tich.
So sanh Biéu hién gen dudc so sanh gitia
cac mau mé ung thu va mau mé xa té chiic
ung thu - mé lanh.

KET QUA NGHIEN cUU VA BAN LUAN

Sau khi phan tich toan bd bd gen ngudi
ching téi nhan thdy cac gen gilra cac mau
ung thu va mau lanh khac nhau c6 y nghia
théng ké véi p < 0, 05: 3727 gen biéu hién
cao va 285 gen biéu hién thap. Véi mic y
nghia p < 0, 01, s6 luong gen biéu hién cao

khi so sanh gen cla mé bénh va mé lanh la
539 gen biéu hién cao va 113 gen biéu hién
thap. Du6i day la 43 gen c6 su gidm biéu
hién véi mirc khac biét gita mé lanh va mé
bénh c6 y nghia théng ké véi p < 0,01.

Bang 1: Cac gen gidm biéu hién véi miic y nghia théng ké 1a p < 0,01

Ma s6 Ky hiéu Ky hiéu khac Mdctin | Méctin | Ty 1é tin p
gen hiéu MB | hiéu ML hiéu
MB/ML
AAT4; FAA4; SMHC; SMMHC;
ILMN_5070 | MYH11 | MGC32963; MGC126726; 3250.87 | 6052.27 | 1.86 0,0011
DKFZp686D10126
ILMN_13364 | ACTG2 |ACT;ACTE;ACTA3;ACTL3;ACTSG | 4554.34 | 7097.34 | 1.56 0,0034
ILMN_22618 | TPM2 | DA1; TMSB; AMCD1 3017.64 | 4846.48 | 1.61 0,0033
ILMN_8970 | ALDOB 21452 | 1837.29 | 8.56 0,0039
ILMN_13726 | LTA4H 1007.24 | 2361.70 | 2.34 0,0006
ILMN_6391 FLNC |ABPA; ABPL; FLN2; ABP-280; ABP280A | 1455.47 | 2467.39 | 1.70 0,0087
ILMN_28166 | GUCA2A | GUCA2; STARA; GUANYLIN 72758 | 1683.42 | 2.31 0,0005
ILMN_23504 | APOA1 | MGC117399 66.32 | 978.34 | 14.75 | 0,0046
ILMN_20117 | TPM2 | DA1; TMSB; AMCD1 1471.07 | 2343.86 | 1.59 0,0037
ILMN_9286 APOB | FLDB 6159 | 91832 | 14.91 | 0,0023
ILMN_18109 | RBPMS2 544.01 | 1218.06 | 2.24 0.0030
ILMN_415 CALD1 ;2'\42 1 ;'S'SAD; L-CAD; NAG22 | 05123 | 1541.02| 1.67 0,0076
ILMN_11273 | MS4A10 | MS4A9; CD20L7; FLJ16054 5460 | 559.27 | 10.24 | 0,0033
M ) (3) (4) (5) (6) (7)
ILMN_11785 | AQP8 27734 | 78128 | 2.82 0,0060
ILMN_20358 | SLC7A9 | CSNU3 57.73 | 534.90 | 9.26 0,0027




ILMN_6712 | MEP1A | PPHA 402.64 | 87057 | 2.16 0,0042
ILMN_10700 | PGM5 | PGMRP 319.47 | 74533 | 2.33 0,0006
ILMN_16910 VIP PHM27; MGC13587 416,69 | 841.80 | 2.02 0,0039
ILMN_4236 | APOC3 | APOCIII 59.01 | 446.92 | 7.57 0,0043
CAP; FLAF2; R85FL; SH3D5;
ILMN_136952 | SORBS1 | SORB1; SH3P12; FLJ12406; | 550.85 | 921.09 | 1.67 0,0079
KIAA1296; DKFZp586P1422

ILMN_22078 | MYOM1 | SKELEMIN 301.70 | 653.18 | 2.17 0,0022
ILMN_29799 | HAND1 | Hxt; eHand; Thing1 20354 | 551.40 | 2.71 0,0007
ILMN_8647 | Ctorf24 | NIBAN 307.87 | 648.66 | 2.11 0,0024
ILMN_29524 | MYL9 kﬂcngés(')\f;"Cz MRLCT MYRLZ: | 31025 | 63063 | 2.03 0,0065
ILMN_22149 | FLJ21986 20828 | 606.08 | 2.03 0,0030
ILMN_14208 | MTTP | ABL; MTP 86.50 | 391.88 | 4.53 0,0020
ILMN_6255 SVIL | DKFZp686A17191 482.38 | 760.85 | 1.58 0,0064
ILMN_1597 PNCK | CaMK1b; MGC45419 226.82 | 488.28 | 2.15 0,0031
ILMN_14465 | EPB41L3 | 4.1B; DAL1; DAL-1; KIAA0987 399.79 | 658.06 | 1.65 0,0026
ILMN_29392 | CNN1 | SMCC; Sm-Calp 26344 | 51757 | 1.96 0,0044
ILMN_4152 | MAB21L2 | FLJ31103 198.27 | 440.03 | 2.22 0,0025
ILMN_16841 | TMIGD | UNQ9372 113.70 | 342.46 | 3.01 0,0001
ILMN_7975 FHL1 ;%Léi 1107 EK;‘;%M SLIMY | 53550 | 45452 | 1.93 0,0029
ILMN_13440 |MGC13057 20120 | 416.86 | 2.07 0,0013
ILMN_23162 | MATN2 311.32 | 524.93 | 1.69 0,0035
ILMN_25295 | JAM3 | JAMC; JAM-C; FLJ14529 286.41 | 49851 | 1.74 0,0035
ILMN_23211 | PDK4 201.39 | 405.01 | 2.01 0,0007
ILMN_15063 c7 121.99 | 32272 | 265 0,0005
ILMN_11285 | TP53 34321 | 876.56 | 2.55 0,0022
ILMN_13836

5 AHR 121.32 | 897.89 | 7.40 0,0007
ILMN_14614 | CYP1B1 354.27 | 456.67 | 1.29 0,0024
ILMN_4380 | CYP1A1 111.23 | 763.78 | 6.87 0,0065
ILMN_8603 BRF1 2119 | 798.09 | 3.77 0,003




Trong s6 nhiing gen gidm biéu hién vdi ty 1& gidm ti 1, 29 dén 14,91 1an 8 m6 ung thu so
véi mo lanh, mot s gen lién quan ung thu [1, 2, 4].

Gen BRF1 con c¢6 tén goi khac la TFIIIBY0, hTFIIIBY0. N&m trén nhiém sic thé 14, 1a gen
ma héa cho ba tiéu phan clia phiic hdp yéu t6 phién ma ARN polymerase .
Phitc hop nay déng vai trd quan trong trong su khéi dau phién ma bdi ARN polymerase 1|
trén gen ma tARN, 5S rARN va cac sARN cau tric khac. Lién quan t6i sy nhan 1én cla té
bao trong chu trinh t€ bao. Gen AHR (aryl hydrocarbon receptor) la gen ma hoéa cho yéu t6
phién ma hoat hoa dich lién quan dén diéu hoa clia cac phan (ng sinh hda cla cac
hydrocacbon thom. B &y 1a mét receptor diéu hoa cac enzyme diéu hda cac chét sinh héa
nhu cytochome P450, dich clia né 1a mét loat cac hydrocacbon thom. Gen héa clia né nam
trén nhiém sic thé s6 7, dai 848bp. Gen nay lién quan t6i phién ma, diéu hoa qua trinh
phién ma tir polymerase Il promoter, chét theo chuong trinh cla té bao, diéu hoa qué trinh
t6ng hop cac chat sinh héa v.v. Gen CYP1A1 ndm trén nhiém sic thé 15 & vi tri 15q24.1, ma
héa mét s ho cytochrome P450 cla enzyme. Protein cytochrome P450 la mét enzyme oxy
héa xtc tac cho rat nhiéu phan Gng lién quan t6i su trao ddi chat gay nghién va téng hop
cholesterol, steroid lipid khac. Protein nay tap trung & Iu6i néi  chat. Gen CYP1A1 lién quan
t6i trao di hydrocacbon thom cé nhiéu vong (PAHs), mét hop chat trung gian gay ung thu.
Thanh
vién cla ho nay la gen CYP1A2, dai khoang 25 kb. K&t qua nay ciing phu hop véi mot s6
nghién cliu vé gen CYP1A1 vGi UTDTT nhu nghién ciu cla Lakshmi Sivaraman va CS
(1994). Gen TP53 1a gen Uc ché& khéi u. Protein p53 dudc san suat bdi mot gen nam trén vai
dai nhiém thé s6 17 (17 p13). Gen p53 ma hoa cho protein 53-kDa chira 393 axit amin.
Trong qua trinh phat trién UTDTT, dot bién gen p53 c6 thé xay ra do NST mat di clia hodc do
mat tinh di hop t&. Gen p53 cling bi mat chldc nang khi c6 alen bi @6t bién va dudng nhu ¢
chiic nang chd yéu dap (ng lai tén thuong ADN, trong pha (G1), kich thich sta chitra ADN
va thic ddy chét t& bao theo chuong trinh (apoptosis). Khi gen p53 bi dét bién, ca ché nay
mat di va cac dong t& bao cé thé c6 thém nhiing dot bién khac, tién trién ung thu. Gen p53
nhu 1& mot yéu t6 phién ma, gén vao trinh tu d3c hiéu trén ADN. D6t bién c6 thé xay ra tai
gen p53 G vi tri gdn ADN cla ADN polymerase, lam mat chic nang. Ngoai ra, gen P53 con
lién quan dén diéu hoa sinh trudng cla té bao, giai phéng Cytochrome ¢ & ty thé, hoat hoa
t& bao trong phan (ng mién dich nhu t€ bao T, t€ bao B, diéu hoa phién ma am cla
promoter ARN polymerase |l, diéu hda pH va van chuyén cac protein ndi bao v.v., lién quan
t6i mot s6 ung thu: ung thu biéu mé tuyén thuong than, ung thu vd, papilloma dam réi mang
mach, UTDTT, ung thu biéu mé gan, hdi chiing Li-Fraumeni, ung thu biéu mé thuc quan,
sarcoma xuong, ung thu tuy, ung thu biéu mé tuyén giap v.v.

Trong thuc t€, nhiéu tac gia st dung ky thuat nghién ctu biéu hién gen khac nhau nhu
RT-PCR, Western blot, h6a mdé mién dich, Affymetric, SAGE, Macrogen MAGIC cADNA
microarray, Agilen cADN microarray, Custom cADN microarray v.v. nén thu dugc cac két qua



rat khac nhau. Simon va CS, 2008 d4 tién hanh thong ké so sanh 25 nghién ciiu khac nhau
vé biéu hién gen trong UTDTT gilta md ung thu va mé lanh véi cé su khac biét véi p < 0, 05
cling cho thay c6 khac biét vé biéu hién gen. Nhiing nghién cliu nay ciing chua phat hién
thay biét dang ké gitta mé ung thu va mé u tuyén.

KET LUAN

B&ng cong nghé microarray danh gia biéu hién gen trén 62 mau mé ung thu va mé
lanh tir BN UTDTT ching t6i da phat hién 43 gen gidm biéu hién d mé ung thu so véi
mé lanh (p < 0,01) Nhiing gen nay dudc dung dé thiét k& chip phuc vu sang loc va phat
hién s6m UTDTT.
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