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Abstract: Many members of the Thanatos—associated proteins (THAP) family have been proved to be closely
related to cell proliferation, apoptosis and cancer, but the function of THAPS is still unclear. In order to in—
vestigate the expression of THAPS8 in cancer, the TCGA and Oncomine databases were analyzed and it was
found that the expression of THAP8 mRNA in lung cancer tissues was significantly higher than that in nor-
mal tissues adjacent to lung cancer. Real-time quantitative PCR was then performed to analyze differential
expressions of THAPS in 22 pairs of lung cancer and adjacent non—cancerous tissues, and the result was

consistent with that of database analysis. To explore the reason for THAP8 overexpression in cancer tissues,
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JASPAR software was used to predict the transcription factor binding sites within the THA P8 promoter, and
four hypoxia response elements (HREs) were identified. The luciferase reporter assay demonstrated that the
hypoxia—inducible factor—1a (HIF-1a) can bind to the HREs and promote the transcription of the THA P8
gene. In the CoCl,—induced hypoxia model, with increasing CoCl, concentration, expression levels of HIF-1a
and THAPS proteins increased. Overexpression of HIF-1o in Beas—2B cells promoted THAPS expression. In
order to study the role of THAP8 in lung cancer cells, lentivirus—mediated shRNA was used to inhibit the
expression THAP8 gene, and the effects of THAPS knockdown on the biological behavior of lung cancer
cells were analyzed. The results showed that knockdown of THA P8 gene in both H460 and H1437 cells sig—
nificantly decreased cell viability, colony formation and invasion. These results indicate that THA P8 can be
induced by hypoxia, promoting the viability, colony formation and invasion of lung cancer cells, and proves a
novel oncogene.
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Name Gene Location Target sequence
sh31 THAP8 1 649~1 669 gettgtitgggagaatcatac
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Fig.1 THAPS is overexpressed in the lung cancer tissues

, "k P<0.05, " &% P<0.01.

(A~C) Analysis of THAP8 mRNA levels in TCGA database (A), Oncomine database (B) and lung cancer and non—cancerous tis—
sues (C); (D~F) Three repeats of Western—blot experiments; (G) The relative band intensity (mean * standard deviation) of THAPS

protein normalized against that of ACTB. ns: Non-significance,
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H 3B 09 A8 2T 7 M (C) CoCly 272 Beas—2B a8 3% HIF-1a F= THAPS 49 %34 ; (D) & B %1% 5% & 4 (mock) . & HAKIZ R
A% 4 4 (vector)Fe HIF—1o 33 & 3512 9% A ZL(HIF-100) %9 Western—blot 247,

Fig.2 HIF-1a up-regulates the expression of THAPS8 gene

(A) The sequence of THAP8 promoter. The hypoxia response elements (HREs) are underlined; (B) HEK293 cells were co—trans—
fected with pCMV-lacZ (0.2 pg), THAP8—HRE-luc/THAP8-mHRE-luc (0.2 pg) and increasing amount of HA-HIF1A (0 pg,
0.1 pg, 0.2 pg and 0.4 wg). At 24 h post—transfection, the cells were lysed to measure the activities of luciferase and B-galac—
tosidase. The relative luciferase activities were normalized according to S-galactosidase activities; (C) Expression of HIF-1a and
THAPS in Beas—2B induced by CoCl, treatment; (D) Western—blot analysis of mock group (the uninfected Beas—-2B cells), vector
group (the Beas—2B cells infected with empty vector lentivirus) and HIF-1a group (the Beas—-2B cells infected with HIF-1a—over—

expressing lentivirus).
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BHAT 95 FP 35 (B~C) &3k NC.sh32 #= sh33 4902 5% 2 5 B 4 HA60 A= H1437 486 )& L2391 % 0 i 3R AF 694858 4m ok 49
SR P L R, Mock A R Fe 18R A4 dn L

Fig.3 Generation of cell lines stably expressing THAP8 shRNAs

(A) The 95-D cells were infected with lentiviral particles expressing scramble shRNA (NC) or THAP8 shRNA (sh31, sh32, sh33,
sh34), and were harvested for Western—blot at 72 h after transduction; (B~C) The sh32 and sh33 lentiviral particles were selected
to infect H460 and H1437 cells. After infection, the cells were selected for stable cells with hygromycin and subjected for

Western—blot. Mock: The cells without lentivirus infection.
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sh32 2842 NC 283648, " P<0.05, : P<0.01; sh33 414= NC 20145, % P<0.05, *: P<0.01,

Fig.4 The influence of THAP8 knockdown on viability of lung cancer cells H460 (A) and H1437 (B)
" P<0.05 and ™: P<<0.01, sh32 vs. NC; * P<<0.05 and *: P<<0.01, sh33 vs. NC.
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sh33 Mock NC sh32 sh33

200
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Fig.5 The influence of THAP8 knockdown on lung cancer cell colony formation

Representative images of colony (A~B) and the average colony numbers from three repeats of experiments (C~D). ™: P<0.01 vs. NC.
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Fig.6 The influence of THAPS8 knockdown on lung cancer cell invasion

Representative images (A~B) and statistical analysis (C~D) of invaded cells in the Transwell invasion assay. ™: P<0.01 vs. NC.
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KRS 3h 7 b, FE ik THA P8 LK 1 5% . vE—
R CoCl, 175 A0 3L, A A s TR AECIR A, &
PHHIF-1o ZEFRETETE THA P8 JEH B985 (&2C).
1M H., 7€ Beas—2B 4 il thid 35 HIF-1a 7] L4
it THAP8 £ i1k (/& 2D).

TR AU AR e vh B A A R RRAE, 5 R

PRSBSOS SIE HIF-1a (93RIX,
POE ) HIF-1a AE 05 5% I R FEAE R, R4 I
A B AL b 7 8] 5 %% 4k (epithelial ~mesenchymal
transition, EMT)ZEAHSCIE R A5, Mk irhie
1 EMT FIEER279, HIF-1a & 8IS AT LLURVETR
I7JEAE ) — P HE S AR SR B HTF -1 7] LA
YETHA P8 (%% 5%, T THAPS R DAL i s 40 iy
HIHR%, $m HIF-1a ATREE T THAPS RIEVER

25 FTR, AWFSE R THAPS & — T
Jei 3 [N, HL AT LIS R it e 40 %) e A T i
1228, I HHFAZH| HIF-1a & TR Xt
gE UL THA P8 &R AT LI N — ANV 7E A e
BT RIS AR, PIOAIEE 2 8T L 150
FITIR 25T R AR U

gt AT AR R AE R P B R
A = [ BT S AL AR RSB, fE bR T R
il
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