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Abstract Objective: To investigate the effects of thermal induction on transcriptional activity and targeting specificity of
human telomerase reverse transcriptase promoter (hTERTp) modified with eight tandem repeats of consensus
heat shock element (8HSE).

Methods: The hTERTp was cloned from the genome of colon cancer cells by PCR amplification, and the hTERTp
or hTERTp modified with 8HSE fragments were recombined into the dual luciferase reporter vector pGL4.2,
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which were then co-transfected with the internal control plasmid pGL4.74 (containing TK promoter) into the
high hTERT expressing SW480 cells and low hTERT expressing MKIN28 cells, respectively. The transcriptional
activity of hTERTp in the two types of cells at the temperature of 37 °C and 43 °C were analyzed by dual-luciferase
reporter assay system.

Results: As identified by PCR, enzyme digestion and sequencing, the hTERTp cloning, 8HSE synthesis and
plasmid vector constructions were all successful. Under the condition of 37 °C, the transcriptional activity of
the unmodified hTERTp in SW480 cells was significantly higher than that in MKN28 cells (P<0.0S), while
8HSE modification exerted no enhancing effect on transcriptional activity of hTERTp, and it even inhibited the
transcriptional activity of hTERTp in SW480 cells; under the condition of 43 °C, the transcriptional activity
of unmodified hTERTp in either type of cells showed no significant change (P>0.05), while compared with
unmodified hTERTYp, the transcriptional activity of 8HSE modified hTERTp in SW480 cells was significantly
increased (P<0.0S), but showed no significant change in MKN28 cells (P>0.05).

Conclusion: Thermal induction has no obvious effect on transcriptional activity of hTERTp, but can significantly

enhance the transcriptional activity of 8HSE modified hTERTp, which also specifically targets tumor cells with

high hTERT expression.
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B AT BR 2 A, 3 5% ) & primescript RT
Master Mix 4 H HZ< TaKaRa WA BRAF, 514
i B A T AW TREA BRA WA .
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3'5 5" % 439l 51 A Nhel I Hind 111 B U] 057 25 (
Y7 s TR TR ) i DNA R 4 i 4 TaKaRa
Ex Taq RAWM, 25 pL R NK R, 98 CHiAEME
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REGRI . FA Y 3 EAL.
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Yo B AT, 43 Cb e b, 0T
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Substrate € & W, FEWWHEF 10 min, [{ Fr i -
R I 7 S B (g ok ) JF il sk, Kl s 4 BT
£ fL S A 100 uL Stop&Glo Buffer 1 Stop&Glo
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R D eam g (Mg E ) o DLk SR R0 /i
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KR SRR R
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BC 10 uL B RNA, 10 pL primescript RT Master
Mix f1 30 pL JC RNA fiff /K, 7£ 50 uL {& & v k47
cDNA G B . hTERT Ei#51#): 5'-ATC AGA
CAG CAC TTG AAG AG-3', Fi#5%. 5'-GTA
GTC CAT GTT CAC AAT CG-3', N Z M B -actin
FiEGIH: 5'-CTT AGC ACC CCT GGC CAA G-3',
FHE5I4¥: 5'-GAT GTT CTG GAG AGC CCC G-3',
PCR &M ¥ 0 : 94 CZAEM 3 min, RJ5 #4730 4
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K FISPSS 1905k 14 73 B B, 20 ) L Bk
PSS AR S B ehe g, FHBILL (F+s) R
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K FH 5 SEPCRAG I SW 480 1M KN 28 41 Jifd #k
AEMWMTERTRIE, JERM B -actinZKF 1 br fk i
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3 SWwW480 ZHA5 MKN28 £l hTERT mRNA 1 B -actin mRNA 7k 3

mRNA 7EPI ARk PRk C:

SW4804H ALk " hTERT/actin=4.13 £ 0.03, MKN28
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300 bp
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A: PCR %7E; B: XL
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A
pGL4.2-hTERTp H £ E
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Identification of pGL4.2-hTERTp vectors

[ 1

A: PCR
identification; B: Double enzyme digestion identification
M: DNA marker; 1: PCR products; 2: Double

enzyme digestion products

Figure 1

M 1 M 2

500 bp 500 bp
300 bp 300 bp 301 bp
100 bp 184bp 100 bp

A

B 2 pGL4.2-8HSE-hTERTp 2k % E  A: kpnIfil Nhe
W% E (8HSE ) 5 B: Nhe I I Hind I XA % 8

B

(HTERTp) ~ M: DNASFFRipRic; 1, 2: L™
Figure 2 Identification of pGL4.2-8HSE-hTERTYD vectors

A: kpn I/Nhe I double digestion (8HSE); B: Nhe I/Hind
I1I double digestion (hTERTp) M: DNA marker;
1 and 2: Enzyme-digested products

SW480 MKN28 57
4.13
o 47 -
|
® 3
2
*
< 27
.
e
g 1
0.06
0 T 1
B SW480 MKN28 c

A: hTERT mRNA 7EPI AR h 22355 B: B -actin

SW480 Il MKN28 #iffifk hTERT/ B -actin AHXI AR BE LU HL4
Figure 3 Expression levels of hTERT and B-actin mRNA in SW480 and MKN28 cells

A: Expressions of hTERT mRNA in the two types

of cells; B: Expressions of p-actin mRNA in the two types of cells; C: Gray-scale ratios of hTERT/B-actin in SW480 and MKN28 cells
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FISW48041 ML P hTERTp 4% 5% 3% 1 1 8 T %
IKhTERTHI M RMKN28 (28.44 vs. 7.80) , 2%
B4 2E X (P<0.05) , [6 B H IR N 8HSEXS

40
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¥o 30
&
RE| 20
ﬁ
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SW480 MKN28

SW480 MKN28 A
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hTERTp#; 16 T /EH (Bl4A) , HETE
SW4S0ZH gk tF S HSEXF hTERT#% 53% 1% & 21 41 61
fEH (hTERTp 428.44, 8HSE-hTERTp N6.44) .
UL T B A h TE R T p % S 16 VS W 88/ 5 7
EE SR T, SHSEW] W 158 5 £ IAhTERT
A RRSWABOFhTERTp % 547G M (327.34) , 5
HAThTERTpH RIEM ILE, ZRAZRIT¥EX
(P<0.05) , MZEMKFEIAhTERTAIMARMKN28 |,
AL HEE &N (P>0.05) ([E4B) .

400
—|_ pCL4.2—hTERTp
GL4.2-8HSE-hTERT
2 300 - P P
hact
5
5200+
ﬁ
o
2100
0 . — 1
SW480 MKN28 B

A: 37 CF SW480 Fl MKN28 4l

Jfikk T hTERTp 1 8HSE-hTERTp #5355 B: 43 “CF SW480 Fil MKN28 4iiJfikkH hTERTp I 8HSE-hTERTp
Figure 4 Transcriptional activities of hTERTp and 8HSE-hTERTp in SW480 and MKN28 cells under different temperature conditions

A: Transcriptional activities of hTERTp and 8HSE-hTERTp in SW480 and MKN?28 cells at 37
hTERTp and 8HSE-hTERTp in SW480 and MKN28 cells at 43
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FR IR B 4 B 41, hTERTAE 22 %507k 2E 1k 40 i A1 4% Fh
N2 g L 2 34 3k, T AE R 2 800E #4141
R, X — 4SS hTERTp AJ LLAE S 44
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