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(LB TR A A fi B2 22 R U e 2 5 A B R BEFE T, B 310018;
op B RE g LR A R AT A S S A AT ST, LI 200031)

WE A TIRRABE S BT L MR ASVAKE 3% T 2 L 45 FK-F 69 % 0h, L AF
B LM H AL S B B T A2 SVA0IE 5% T 49 A334% 8 B 3 T (eA33) 8 & K& B4R AL B ok
pGL3-A33F2pGL3-eA33, 5 M AR pRL-SVAO/T ki b 45 4 £ R #y 2 fis & F, )8 SR KA Baid )

R GAE MM T A33F2eA33 B3 T RE i & T 6945 KA.

UREBT ABES BT ELEW

Je i P B A FE AR, (2 MR AT AT O A R, MR A R A R i AREA E . R
iR I, eA33E S K miL T 094 FoK-F 5A3340k, ¥ 2 REERS, A 2F K EF(P<0.01), 12
SV403E % T4t R HI0IRA33 B 3) T RE MM R MR T LLMBERF ., XAhdRERR—
TG T R AELE I A 6 T LR FARE MR R B AT R T AR Ak,

KHEIA A33M%OHBN T SVAORY R T 4R e Ik SR EEiR T

&b s A 3 B 1) R0 A4 B A7 ETHES, H AT,
45 H e 2 52 T g 405 0 1) 38 36 L%
PERPIEN . H AL GG T A AN RET AR TIBR I
S T s R A, DAL, BRI 45 e v 9T 7
FEHRAHEBE .

eI PR [ i PR — B ¥R 97 SR B (cancer target-
ing gene-viral therapy) L&l A — ML # R H
T, S 9 5 DR — 5 5 1R L 1) PR VR S
iR 2 2R S M IR S Bl R R R R AU R T
PRI DT A 453 7 2H i DR — g 5 0 4 i ) o 5 LA
s e . H AT, 6] 6 s A 2 BE ) B R —
T BEVA T A B PR TR CEAJE 3l 71, 6
FGE RWoR, KRB BRSO, B85 e 2V
i AN FRART 3K Ok -4 5 o 5 AT & g R 5
PER RS T3 T2 MK

GPA33 (glycoprotein A33, A33), /& 43 kDa X
/RS BB £ 1, Heath %5 017E 19974 S L HAE95% LA
R SRR RN 7% 25 i vh ik %95, H Northern blot4y
BT 2 7°2.8 Kb K /M 19433 mRNA FL A 45 1 e 41 .
R RA33HTS B E, AR SN L5 R IL
FAT, A3390I5 oA IR IR SRR mva 7 s e
FURIFA R, T EE N ] T 5 p B A T 1) PR TR s 9
7897 (radioimmuno-therapy, RIT) 2RI 15 AR )

WA 2 g7 BR(PRIT) T 5. FoR 45 RFUR, 855
B AL ) J5 31 e I ] 48 1) 2k R —
BVRIT G, W RE EAT AT IR 4 e A VRS e

I A BROR B 22 (R RIF 9 A W, B i1 Rl DL I B
SR JE )1 (R A S 7Y R T v R DA R 2R Ak U
HIFFRARIE, N B0 M9 5 (cytomegalovirus, CMV)
B9 1 B8 i AU — S SR e R R S B 1 1
SR Mk, T 2 25 1 v X SO B DR R 3R AT,
HRIEFR, T ik 2= 9% 7 (simian vacuolating virus 40,
SVA0) 8 i~ 0 S5k R )V FH W &, 55 F T4
AN IEEE DR I 2B, Cao %5 MBI A R B 6 IR
# M (alpha-fetoglobulin, AFP)J #1118 &, K
I A JH 81 SVA0-AFP ] 31 L 1) & PR— #3967
SF&, X8 B FE R v T HA R A 2V e

XTI, FREE R BT h BOK R A 8 s R R
Wi, ASHIFIT 3 LLAS3BE DR (4% 0 13 B 1-(—100~+313)
TN G IF 2 GAZIX BR 31 7 H1D0 S DR ) e
S PR S HLAE S i A 23Ry e 1k, (R INE X %05 B
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T BT Wi FReA33), JFilLIL 7ERE BB Y vk,
HEAT A3 B 4 M S PR S 500
SRS VAR T A IR AT 30

1 #RI57HE

L1 ##

1.1.1 E#HAf¥  E.coli DHSoBFE . pAT2344
pGL3-basic#k 1A P 2 ipRL-SV40% /A, pGL3-CMV
AN A SRy ZRAT o

1.1.2 @itk N4 li7p3 LS174T, HCT116,
HT29. SW480. SW620; filifiA549; & #itfigHela; 1
0 ZR7404; 1l B 41 IBEAS-2B; A IR fili e £
YEANHIMRC-5; LA 4 ORI ) b R = B Eifg A
iz s 20 SAL AR /i e ] URE B 2 i N
1.13 ¥EHRECGR)  LBEFRIEFIRPMII6403: 75
Ve g AR, FBSIE A BN DUZ= 5B TR A .
1.14 EZXA
mega’y 1)); Lipofectamine™ 2000 Transfection Reagent
(Invitrogen’y 7] ); KOD-plus-NeoAlILigation highiZ: i
(TOYOBO* 7)); DNA marker: Trans2K DNA Marker
F11 Kb DNA Ladder (TransGen’A #]); PRl P U]
Xho 1. Hind III CKIEFEAEY) TREAF); B RNARE
A& 7 Trizol (Invitrogen’y 7] ), ReverTra Ace® gPCR
RT Kit, SYBR® Green Realtime PCR Master Mix-Plus-
(TOYOBOZ ), HoAR il 1320 oA [ 7 43 4l

Dual-luciferase reporter Kit (Pro-

1.1.5 & NanoDrop 20001 =58 73 Y66 &
11, Gel imaging system tanon 25004 i J5 1% 1%, Ap-
plied biosystems 7500%¢ Y & EPCRAL .
1.2 /%
121 ABEEmRALEL Gene Bank ] A2K433
LK ZH 7 %1), 18I NCBI (national center for biotechnol-
ogy information) I CLI SR A A33 ¢cDNA (Accession NM
005814.1)F1 & [A 41DNA (Accession AL158837.14)/3
H1l, TR E A33K% L JH BT IF 51 RIS & i)
J7 1k, SVAOH 1 1l 1 ACTGCHE £ 1 3% #: FA334%
LA BT I55, 19255 53 1eA33, [AlI {EeA33
JA 8157 1375 43 ) N _E T Xho TR1SnaB 19 Y A7
Ko BINeA33E & R8N v BOEEAEpUC-5730 44
I, K ilipUCS7-eA33 kL o
FIFHPCRYE N\ pUC57-eA33 14 14 HE A33 FlleA33
JE B 7P AI(RTRIER2), PCRY™ 48 J Be 22 B lg il v vk
Ja e atifh, ISR RIpAT23 A |, SR )G T 4
JE o
122 A33@3)TiRERR Bkag L Kot
7 WA 5 ik IR pGL3-basicy /4 F Xho TFIHind TIXL i
Y, [FIBC 255 000 bp4sitr. [F] K 2 B i) 4 1) pAT2-
A33FIpAT2-eA3343 5| #5 H Xho UHIHind TIHE 4T XU
VI, &S NRRERER FK, 73 0l [0 2400 bpA1650 bp
fl4&atio A2 73l {ELigation highdEFZMEKI/E ] T 5
pGL3-basicZ A& LL10: 1A B EL, 116 °Ci41 ho A

®1 BITRERYESY

Table 1 Primers for amplifying two promoter fragments

DNA 1 B 314 (¥%IEPCR, 5°-37) IEECC)
Fragments Primers (regular PCR, 5°-3”) Tm (°C)
A33 Xho 1-F: CTC GAG CAG CAAATATGG GCAAC 59.6
Hind 1II-R: AAG CTT CTG TCA CTG GCA GCC TCC 61.8
eA33 Xho I-F: CTC GAG GGC CTG AAATAA CC 529
Hind III-R: AAG CTT CTG TCA CTG GCA GCC TCC 61.8
IR R AL R

The underscores were the sites for restriction digest.

K2 BiIFHREPCRY EIiZF(A3370eA33)
Table 2 PCR procedure for amplifying two promoter fragments (A33 and eA33)

DNA T B¢ PCRY™ L
Fragments PCR procedures
A33 94 °C, 2 min; 98 °C, 10 s; 55 °C, 30 s; 68 °C, 15 s; 30 cycles; 68 °C, 10 min

eA33 94 °C, 2 min; 98 °C, 10 s; 50 °C, 30 s; 68 °C, 25 s; 30 cycles; 68 °C, 10 min
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A33F1eA33 )5 87 F Boid Bt pGL3-basicZ A,
D) 565 T A P B 2 IOk — 20 P 4

PR E A Ok 8 A pGL3-basicFl P 2
PRL-SVAOZ AR AL I BH P R Pk, 7ELBYE IR 5L 137 °C
PEIR B 80 o, #EAT Ok K $2E Y, I HINanoDrop
2000743 243 G FETE X HEE T DA IR BE I i o
124 @iz SR Ik SERZE i 40 i R
LS174T. HT29. HCT116. SW480. SW620, Jiiis 4
Jil 2R AS49, ‘1 20 41 It Z Hela, JITJE 40 i 227404, 1%
Jiti b K 40 fuBEAS-2B, N fiti s 4F 4E 40 MR C-5. £%
T 1L ATCCRRE I 1A T 6
1.2.5 RA&EEPCR (1) ERNAT 4. Wkl
Mo (1~5)x107, # A 1.5 mLE 0 & o, 43 510 in Al mL
Trizol, iR 7 U6 F b A E D RIFATRNASR L. £
Wi Bk 5, Al FINanoDrop 73 )it ' 5 -6 2 s
RNAP) i IR, 5K Dogo/ Daso LLAE#E1.8~2.0. JF
THERNA® 5,

(2) cDNA A o RN AR 520 pL, M HERTIN
el R B AR P BRI T I . Bl
cDNAH T-—20 °C{f-A7 8 H -

(3) WG . A Origene ¥ il 1 Homo sa-
piens gene GPA33FIGAPDH 1] %¢ )¢ & #PCR5|¥) )7
G H SRR A B B 2 5l 24 115 bpAT131 bp.

F3 ABEFARKEEPCRS|#I(qPCR)
Table 3 Primers for 433 gene fragments (qPCR)

DNAR B 514(5°-3) HEE(CC)
Fragments  Primers (57-3") Tm (°C)
A33 F: TGA CAACGG CACCTACGAGTGT 56.9

R: GAT GCC GCATTCTGGTITGGAG 60.3
GAPDH F: GTC TCC TCT GACTTCAACAGCG 532

R: ACCACC CTGTTG CTGTAG CCA A 58.2

(4) PCRI Vo FEINAE i ) #%SYBR® Green Re-
altime PCR Master Mix-Plusii B 45 1 HE 47, B AR
H20 pL, B SONAEB N AL SN Ay TR
95°C, 1 min; 95 °C, 10 s; 58 °C, 15 s; 72 °C, 15 s; 1£40
AR AU B 6 B CAS IS RS i) e
RGBRIG AT e . NS G, Bk B 3h 7 B¢
DR IR LRl 45 H AR D R 464 DUEORIC
fHo AT FEHIREAMRNA G (178 5, [F] I RSl 2K
FKNIGAPDHFRIX .

12.6 MR AZBEAN (1) B, WRINEE YR
J I K Lipofectamine™ 2000, H AR 3 )7L 2 [
FLUR IR HEAT o BECEE Y X FTIO6FLAR, BEANFE T 1K
3INE S, HYAR R Lipofectamine™ 20005 Jiit
140.2 pL, 5K B0k BRI 200 ng, pRL-SV40 kLA
X HE) 4.0 ng, DMEM#5 753550 pL . B4 S 56 #5537
(2) W6 2 B PRI B o3BT o 5 4448 hF,
1] 96 LA 1 ) BEAN RIS L I A20 L Passive Lysis
Buffer (PLB), ZZ 1825015 min Ji % 8 X586 2
TEPE TR SR E T A TR . S5 ALAf iz )
) 2 YL 20 223 3 pRL-SVAOIE PEFEAT AR IE . FE AR
I HE Y ROR S 3G, W 1k LR A S 54 3 454
it FEGE T BH M 6 S VA0 ) B 1 (K ARG . AR
e 635 YEAE=[FF 5 (pGL3-A33 or pGL3-eA33)7%
{E—BH P 5 F8 (pGL3-basic) %% 6 {1 1/ FH 11 X} i (pGL3-
control)% G AH
127 %itxam K HISPSSZE v 4R A4 X £
st RT3 M B AT R 5 . 7 22 4 BT P<0.05
HNEFRIFREEESR.

2 H#FR
2.1 BEEREENF

LA BGAE R BTRIpUCS7-eA33 4 BEAR, 43 5l e B
HA33HeA33NZAN R BT B, 435 413 bp#il653 bp
(B HLIN %52 Fe A 1E A

2Kb—
20 bp— —653 bp
b 413b
250 bp — d
100 bp —

M: Trans2K DNA marker; 1: A33 )7 B; 2: eA33 7 Bt 3: B R,
M: Trans2K DNA marker; 1: fragment A33; 2: fragment eA33; 3: nega-
tive control.
Ell PCRY #5A33FeA33 5 ERERAEHE SRR ALK E T
Fig.1 Electrophoretic analysis of fragment A33 and eA33
amplified by PCR
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22 BEIFIREEE A RNFEE

[ 2 Xho TR Hind TR EE145 31 (1 A33 Flle A33
Jv B ApGL3-basicg {4 (1) 4 . 4% 717, ¢ Ligation highi%
FERHE R IS 5. coli DHS o2 2541, 22 Xho TR
Hind TIEEYI% 2, WIRPEZL 50N 4 BRI HI413 bpAil
653 bp K/INME R BE(EI2). P 45 R IRIE SE i 214t
L DR A A A s ) o

—4818bp

— 750 bp
— 500 bp

— 250 bp

MI1: 1 Kb DNA ladder; M2: Trans2K DNA marker; 1: A33 fll pGL3-
basic i B; 2: eA33 Fll pGL3-basic Ji Bt .

M1: 1 Kb DNA ladder; M2: Trans2K DNA marker; 1: fragment A33 and
pGL3-basic; 2: fragment eA33 and pGL3-basic.

B2 A33. eA33FApGL3-basicEGIIRAEHE AL Ik EE
Fig.2 Electrophoretic analysis of fragment A33. eA33 and
pGL3-basic by restriction analysis

24 ABZLBH FEARHBLMIERPRIER
K FERSVA01E 58 1%+ H A9 2

WIRAPT7R: A33H%0 J5 8111 45 Wi 40 il 3% vh
HAFR ek ek, JUHEFELS174T 41 i rh %
A ey, T AR A A i ZR(H R 7404 F Bt Hela
it ASA9FN 1E 5 il | 52 41 R BEAS-2B) 1 A 5 i)
fik. 2R, RAEFA33M% 0 JE 8 7 {ELS174T4I it & (1)
FEOS 9 6 TG AR R 36.34, (H A I 4% DURK 45 3 4n e
RITE YN TS, T — MEF SRR I
SVA0 4 1~ 1 5T RipGL3-eA33 18] AH % 9% Y6 0 Pt
pGL3-A33% 17 {2 2 7K I 4 51 (P<0.05), JUIL & 7E
SW480 (P<0.00 )4t &=, eA33X— R8T ARG
B T A3 R B AR S R A i R
(1) 3 sk KT, ARAE A R 45 s 40 P &R P e W I
(RSN, HARME B T, 2l Wos e &5 e
HHA33F% 0 i Bl 1 Sk KT KR T 2.6~68.9145,
1M AE A 45 7 e 740440 M 28 rp 42 5 T 51.445% . Helafg

2.3 EARIHLHMFRPRIAIZEE MRNARIA
y) & Oz L g ]

W E 3TN, 1545 i 40 2 LS174T. LOVO,
HT29, HCT116. SW480., SW6201 % IImRNA &
FIK, T AEHADE 4  R h RIE KRS, HALS
174T 20 MU 1 1/100~1/40, 2553t 23 BT, A335E [F 7F 45
W7 g AR At 41 B B L i 2 23 40 B b (R mRINA SR
KV 2 A G v 25 T L(P<0.05)

A33 mRNA expression (relative to GAPDH)

Cell lines

E3  A337E AN ELHLMPE R P BImRNAFRIA K A
Fig.3 Detection of 433 mRNA expression in different hu-
man cell lines

1 T416.865% . AS49E T 11 333.54%, FE a4 IEH 41
JIFKBEAS-2BAA il Z5 HH 4 51 141 64015 (Kl4). XK
W, SVAORY 5t 1~ AT W] W H 5mA33 )3 2y 1 e s G 1
(1 ) 50 S AT S 35 PR L &5 T e S PR TR R

150 =
3 A33 promoter
B cA33 promoter
&
Z 100 -
B
Q
£
,ﬂ_)
2 50+
o
(=2
0
PN & S PP &
S VS S &~

Cell lines

Ed4 ABZOCBHFEANTEERLMEER T RIGERKT
K SVA0IE5E T Xt H A F M0
Fig.4 Detection of A33 promoter’s specifically transcrip-
tional activity in different human cell lines and the influence
when combined with SV40 enhancer
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4 TORIREEREFRRAIHER R AT MHE(pPGL3-A33 and pGL3-eA33)
Table 4 Relative luciferase activity of two reporter gene vectors
(pGL3-A33 and pGL3-eA33)

pGL3-eA33
pGL3-eA33

EITES pGL3-A33

Cell lines pGL3-A33

LS174T 36.338 790+8.561 134
HCT116 3.933 521+0.415 538 3
LOVO 1.620 386+0.022 087 34
SW480 1.147 883+0.204 863 4
SW620 0.368 684 8+0.084 063 7
7404 0.725 556+0.093 729 38
Hela 0.094 036 65+0.033 375 77
A549 0.023 661 07+0.013 528 68
BEAS-2B 0.001 960 563+0.000 799 104
MRC-5 0.009 689 767+0.001 245 095

95.768 650+15.915 320
37.675 380+2.396 973
24.944 210+5.050 087
63.660 400+0.502 347 8
25.435 400+2.408 184
37.269 660+3.343 068
39.192 240+5.563 558
31.552 690+5.193 391
81.639 470+11.727 540
16.572 190+2.226 865

3 g

[ P A S T s DR B VR T T M — A
JCHE IR 2R, AR Sk A e 440 I ) [ B 1 7 4
MOA G i . HA, SEUEE o) ML R —R 7097
F BRI IR A SR SR B ok 5 S R YT
RERPRIE. P2 MBA AR R R 3T O AL
PR, G SRR s UR 220 T ) TR IR 2
HEs TP RS G MR E TP, BRER
Wi 11, R PR CCKAR A B)) 1R4%

AW FCAE ML IR FARPENCBI F sk A33 5
KL 877 51, FFRE T A334% 00 Ji 8)) 1-(—100~+313)
(1) e s i M B 45 T e R e PR R TS B . &5 R B,
A331%.00 3 3l F AELS17ATSS iy i 40 i 2 vp SR B0 HY
R e 1R s 7K P, RV A LA DU R 45 i o 40 i &R
(LOVO. HCT116. SW620. SW480)() iif 1 i 44 4b
T AMEH K, PR AR A0 M e i
Ji B S AR R A M LA E e R,
AT T A A 240 M 32 A3 355 [RImRN A 3k 7K P (1R 4G,
45 R B 7RA33 mRNATE 45 i 40 i b HA B s 3R
KK, 5 A A0 R AL A B e . XL
SRR, A33R%0 JE B 1ot — A I 45 W T
Sk A 81, W LAY F 30 45 i (1) B8 1) B X — i 55
TRIT AR, DUS AR RS2 5% .
[F] N, eA33 75 A 7] i 68 4 i v ) e S 1k S 3 45 1
W, L SVAORY 58 7 B B 1Y SR A33 Bl 1 1) e
TR R TR B S A8 35 WA T &85 P e o e P, IR (1)
B A A BT eA33ANE A N H B ) 5L N — i BE 0
T RG .

BFOE IX A B S5 45 R, ATIEAT TP
SIS VAR, AR WA SR A 33 B 1 S0 T 1 R I
PRAEIL &5 s Sk, LAt 1 389 5 1~ 5N T B 7
SAEAFHE— PRI (1) FFSVAOHY 98 4 il 45 W i
FER RO T, B — SR S MA33E B T 45 W i
FES PR 15 R 8 00 1, REOE 1R Y IRA33HZ 0 A 3l
VAV (R I ORRF I 45 i R e 1k, AT RE W 7 &5
g v e 1 S B R 9 o i AT IR 30, )R AT &5
P B ) PR VR T (2) U B G 1 (R 47 B SVA0KY i
T ORI R R R T, e DR SR 2 4
41 10 1 35 TR 3R TA 1 ZKSPRT, o 5 4 B PO S 56
1, hTERT-SV40iX — J& 8] ¥ & 4t & JhTERT S 3))
- v, % 7EpGL3-enhancer Jii Fi(7EpGL3-basic#;, 14 1]
Ffilh BAE B polyA R 5| N T SVAOH i 1),
SIS 4 S 3R B, hTERT A 3l - 156 & SVA03 5% - B
hTERT-SV40J5 3) ¥ 2 4t 1t )i I8 40 Ji v (1) 3 s v P
FENTERTJS 3l 7 I02~3 %, 76 1% 4 b, w9 16 %
SEIGPEYARAR, 2 5 R gt 2= (P>0.05), Ui B 7E
1X—hTERT-SV40/3 31 &4, SVAOH i+ ANMHERE
5 S8 RhTERTAZ /0 J5 8)) 1 (135 1k, HLAN S e L i g
FESeE; (3) HiAh N TR 7 30 A AL 2E B R
O3 VAT B AR AV TERT R 00 I B 1 B3 3 42 N3
ME-box (CACGTG) ufl, M5 3 Mkl il 7~ 1% 7t
FEBERNS AE AT MThTERT & 2176 58 40 i b 7 4 53l
P (1) ] o A AT JFE A L 0 R ) B S v o A PR A
ARSI R BH, % TC A4 S 1R iR #:CNHK 300
AES AENTERTRH VE 40 i 5 b e B vE 40, 7 28 R4
(R AR,
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Investigation of A33 Promoter’s Specifically Transcriptional
Activity in Colorectal Cancer and the Influence When Combined
with SV40 Enhancer

Zhong Dan', Zheng Shuidi', Shenghe Kuanzi', Yuan Sujing', Zhang Kangjian**
(‘Xin Yuan Institute of Medicine and Biotechnology, College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China;
*Institute of Biochemistry and Cell Biology, Shanghai Institute of Biological Sciences, Chinese Academy of Sciences,
Shanghai 200031, China)

Abstract In order to investigate A33 core promoter’s specifically transcriptional activity in colorectal
cancer (CRC) and to identify its transcriptional activity combined with SV40 enhancer, the transcriptional regula-
tory elements were constructed by appending a SV40 enhancer 5’ to the A33 core promoter (eA33), and then we
constructed two luciferase reporter gene vectors which containing A33 promoter and eA33 promoter, pGL3-A33
and pGL3-eA33, and made them co-transfected with transfection-efficiency normalization vector pRL-SV40 into
different cell lines by liposome transfection. The transcriptional activity of A33 and eA33 promoter was analyzed
by Dual-Luciferase Assay system and relative luciferase unit (RLU) was used to evaluate the expression efficiency.
The results showed that A33 promoter performs high CRC specific expression but low transcriptional activity, and
showed barely any activity in other types of cancer cells. Meanwhile, the eA33 promoter’s transcriptional activity is
slightly stronger than the A33 promoter’s in all kinds of cell lines. Therefore, the SV40 enhancer is able to greatly
up-regulate A33 promoter transcriptional activity, and by the meantime, attenuate the CRC specific of A33 promot-
er. It will definitely provide useful information for targeted gene-viro-therapy of CRC.
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