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Detection of transcriptional activity of hTERT promoter with MR imaging

Yang Yan, Zhang Dong, Gong Mingfu, Yang Hua, Zhang Song, Zou Liguang (Department of Radiology, Xingiao Hospital
Third Military Medical University, Chongqing, 400037, China)

[ Abstract | Objective To explore the possibility of detecting the transcriptional activity of human
telomerase reverse transcriptase (hTERT) promoter with MR imaging (MRI). Methods The Lenti-hTERT-Fth-
flag-Puro vector was constructed and transfected into telomerase-positive human lung carcinoma A549 cells and
telomerase-negative primary human periodontal ligament fibroblasts ( HPDLFs) , with Lenti-CMV-Fth-flag-Puro
vector used as control. Immunofluorescent staining and Western blotting were used to detect Fth-flag protein
expression. Prussian blue iron staining was used for assaying iron accumulation. MRI was performed to deter-
mine the changes of T,” WI signal intensity and T, value of cells in vitro. Results After transfected with Lenti-
hTERT-Fth-flag-Puro vector, Fth-flag protein overexpression and iron accumulation increase were observed in
transfected A549 cells but not in untransfected cells. MRI showed that the T,” WI signal intensity and T, value
of transfected A549 cells (SI: 1 340.86 +49.21, T, value: 12.10 £0.92) were significantly decreased as
compared to untransfected A549 cells (SI; 2 049.08 +87.58, T, value: 21.44 +1.15) (P <0.05). Howev-
er, Fth-flag protein overexpression and iron accumulation increase were not observed in HPDLFs cells after
transfected with Lenti-hTERT-Fth-flag-Puro vector. Accordingly, no significant difference of the T,” WI signal
intensity and T, value were observed between transfected HPDLFs cells (SI: 2 225.42 +73.43, T, value:
24.01 £1.13) and untransfected HPDLFs cells (SI; 2 148.48 +54.74, T, value; 23.39 £1.72) (P >0.05).
While transfected with Lenti-CMV-Fth-flag-Puro vector, A549 and HPDLFs cells both showed Fth-flag protein
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overexpression and iron accumulation increase, and the T,” WI signal intensity and T, value of transfected cells

(A549.1137.38 £+60.59, 9.61 +1.17; HPDLFs: 1 299.16 +53.42, 11.54 £0.74) were both significantly

decreased as compared to untransfected ones (P <0.05). Conclusion

It is achievable to detect transcriptional

activity of hTERT promoter using MRI technology. The reporter gene imaging system used in this study may

become a new prognostic method for cancer.
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1.2 F
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hTERT-Fth-flag-Puro # /A& f¥) HPDLFs 40 if5:41) o

1.2.2 GyEsOegE A TIRARFRILA,2 45
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1.2.3  Western blot ;i R FH RAPL 24 /i Y ( Sigma ) 24 i
A, B O BIE R 1T, BCA Bl E R ke . )R
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DA N TR 500 WL 1% s, fr Ha@ 205 K 404 1 mL
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6.0.9.5.13.0.16.5.20.0.23.5.27.0) ms, T 15 1% 1 44 A
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25 ) WGt TS WIS REE (ST A TS,
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D E F
A.D: % 3 74 4 1% 5% # Lenti-hTERT-Fth-flag-Puro 2 1k 4 A549 #o
HPDLFs 20 fg,; B E: 4 %] 7 4% % 1% #% & Lenti-CMV-Fth-flag-Puro #,
4kt A549 Fo HPDLFs 2a f; CLF: 2 31 & K 4% 1% 7% & & 4k )
A549 #o HPDLFs 48 /8,; (A B.C x400;D.E.F x200)
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2.4 MR mi%

IO IR BE e ] 3 ( GRE) J7 91 XA S 41 I 4T MR $74
ZE R G OR L8 55 5 Lenti-hTERT-Fth-flag-Puro R4 J5 , 3 1
[ 40 AS49 T, W5 Sk i (SD) A T, (B AR T JL 40 i
EREAR(P <0.05) , T 1E % 4fi ifd HPDLFs T, WI {55 3% J& (SI)
T, (ARG R AN TC W] 25 5 (P > 0.05) 5 245 Qe 18 9
Lenti-CMV-Fth-flag-Puro #{4 )5 , A549 il HPDLFs Zfjitd T, WI {5
SHREE (SD) AT, (B X 8K B Yl 20 i B . AR (P < 0.05)
(F1,K6),
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A549 HPDLFs

2159
T3 ff St T i s

Lenti-hTERT-Fth-flag-Puro 41 12.10 £0.922 1 340.86 +49.212 24.01 £1.13  2225.42+73.43
ARHFYE
Lenti-CMV-Fth-flag-Puro £

21.44+1.51 2049.08 £87.58 23.38+1.71 2148.48 £54.74

9.61 £1.1728 1137.38 £60.592 11.54 +0.742 1 299.16 +53.422
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TEABEFE W] KTERT Ji5 3l el 42 i e i gk 2
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e e i O R IR S PN /R ed S DR i 379 8
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hTERT &3 BHPE 0 8 14 B e 4 1A 4 #0546
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