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Hypoxia — inducible factor — 1 A up - regulates HVIGNS expression and promotes distant
metastasis of osteosarcoma

Zhang Ke Xu Enjie Yin Jia Ma Xiao Zhou Xuhui
The Fourth Depariment of Spine Shanghai Changzheng Hospital Shanghai 200003 China.

PN PN PN PN PN PN

[Abstract] Objective: To explore the molecular mechanism of the effect of hypoxia — inducible factor — 1A ( HIF -
1A) on promoting the expression of high — mobility group nucleosome — binding domain 5 ( HMGNS) and further af-
fecting the distant metastasis of osteosarcoma. Methods: Lentivirus infection was used to overexpress and knock down
the expression of target gene in osteosarcoma cell line U20S. We obtained a total of 3 groups of cells namely the virus
infection control group HIF — 1A overexpression group HIF — 1A overexpression and HMGNS5 knockdown group. We
examined the ability of osteosarcoma cells to migrate and invade by wound healing assay and Transwell invasion exper—
iment. To use PROMO software to predict the transcription factor of HMGNS and fluorescence quantitative PCR to i-
dentify it. Western — blot was used to detect the expression of HIF —1A HMGNS and tumor metastasis — related path—
way members. Results: Overexpression of HIF — 1A up - regulated the expression of transcription factor GATAI and
promoted the expression of HMGNS. The higher expression of HMGN5 upregulated the expression of MMP -2 and
MMP -9 through the ¢ — jun pathway and finally promoted the migration and invasion of osteosarcoma cells. Conclu—
sion: The up — regulation of HMGNS expression is an important downstream factor in the promotion of distant metasta—
sis of osteosarcoma by HIF — 1A and it has important clinical practical significance in the selection of therapeutic tar—
gets for osteosarcoma.
[Key wordsJHIF — 1A HMGNS5 osteosarcoma metastasis molecular mechanism

Modern Oncology 2019 27(04) : 0556 — 0560

[ 1 - 1A( hypoxia — inducible factor - 1A HIF - 1A)

5( high — mobility group nucleosome — binding domain 5 HMGN5) o

: U208 N 3
WHIF - 1A WHIF - 1A HMGNS o < Transwell
N o PROMO PCR HMGNS

1 2018 -05-30
1 2018-06-14
1 ( :16140901800)
1 200003
)| (1988 -) o E - mail: zhangke2003@ 126. com
1 (1969 -)

13916331933@ 163. com

o E — mail:



2019 02 27 04 MODERN ONCOLOGY Feb. 2019 VOL. 27 No. 04 * 557 -
Western — blot HIF - 1A HMGNS5 o CHIF - 1A
GATA1 HMGNS HMGNS ¢ —jun MMP -2,
MMP -9 o : HMGNS HIF - 1A
[ )] - 1A; HMGNS; ; ;
[ JR738.1 [ JA DOI: 10.3969/j. issn. 1672 —4992.2019. 04. 004
[ 11672 —4992 - (2019) 04 - 0556 — 05
CBh - gcGFP - IRES - puromycin) ~ Agel ~ EcoRI
2 o 293FT 75 cm’ 10 pg
15% ~25% HMGNS5 GATA1
> 48 h 0.45 pm
-t - HMGN5 VGATAL
’ HIF - 1A
5 0~29% " . 48 h
o HIF - 1A HMGNS
’ 3 ;
o — 1A( hypoxia — inducible factor — 1A HIF Cherry — GFP HIF - 1A HMGNS
—-1A) HIF - 1A - GFP HIF - 1A HMGNS
o HIF - 1A - HMGN5™ HIF - 1A GA-
5( high — mobility group nucleosome — binding domain 5 TA1 3 : Cherry - GFP HIF - 1A
HMGNS) ( high — mobility group nu- - GFP HIF - 1A GATA1 HIF - 1A
cleosome — binding domain HMGN) — GATA1™ ( 1) .
HMGNS
N N 1
" Tab.1 Cell virus infection
HIF - 1A HMGNS Group Overexpression Knockdown
° Cherry - GFP Cherry( control) GFP( control)
1 HIF - 1A - GFP HIF - T A overexpression GFP( control)
1.1 HIF - 1A - HMGN5*" HIF - 1A overexpression ~ HMGNS knockdown
U20S 293FT ( HIF - 1A - GATAL® HIF — 1A overexpression  GATAI knockdown
) o .
( ) o Abcam ( ) 1.5 PCR
CST ( ) o HIF -1A HMGNS
1.2 PCR HIF - 1A mRNA
TRIzol - Lipofactamine 2000, DMEM . HMGN5 mRNA SYBR - Premix Ex Taq
Gibco Invitrogen ( ) SYBR - Green ( Takara ) ABI 7900HT ( Applied Biosys—
Takara ( ) o tem ) o TRIzol
1.3 HIF-1A RNA. B —ac—
HIF - 1A ¢DNA PCR tino PCR HIF - 1A 5 -
GV326( : Ubi — MCS - SV40 — Cherry)  Agel GAACGTCGAAAAGAAAAGTCTCG -3~ 57— CCT-
Nhel o 293FT 75 cm’ TATCAAGATGCGAACTCACA - 3 ; HMGN5S 5°-
10 pg HIF - 1A CAGGTCAAGGTGATATGAGGCA -3~ 57— GCTT-
48 h 0.45 pm o GGGCACTTGTATCTATGT -3 GATALI 57— CTGTC-
U208 48 h CCCAATAGTGCTTATGG - 3~ 5= GAATAGGCT-
o HIF - 1A HIF - 1A GCTGAATTGAGGG - 3 5 B — actin 57— AC-
Cherry o CGAGCGCGGCTACAG -3~ 57— CTTAATGTCACG-
1.4 HMGNS.GATA1 CACGATTTCC -3% Ct (27280 o
HMGNS shRNA CCGGGATCAAAGAAGAT- 3 o
GATGGAAACTCGAGTTTCCATCATCTTCTTTGATCTTTTTG 1.6 Western - blot
GATA1 shRNA CCGGCCTCAATTCAGCAGC- ( thermo )
CTATTCCTCGAGGAATAGGCTGCTGAATTGAGGTTTTTG. BCA ( thermo )
shRNA GV493( - hU6 — MCS - o SDS - PAGE



* 558 ¢ -1A HMGNS
PVDF  ( Millipore ) - P<0.05
5% o PVDF HIF — TA\HMGN5.GA- o
TA1 4 C 3 2
2.1
2
3 ECL - Plus HIF -1A HMGNS 3
o 3 o Cherry — GFP HIF - 1A
1.7 HMGNS HIF - 1A - GFP HIF - 1A
6 90% HMGNS HIF - 1A - HMGN5™ .
200 pl 6 PBS 3 PCR  Western — blot
48 ho 0 h.24 h. o PCR HIF - 1A - GFP
48 h HIF - 1A - HMGN5™ HIF - 1A HIF - 1A
=(0h -24h 48 h ) /0 h — HMGN5™" HMGN5(  1A) . HIF - 1A
% 100% - GFP HIF - 1A HMGNS
o ( 1A), GATALl
1.8 Transwell HIF - 1A GATAL1 ( 1B) o
24 500 wl Western — blot (
Matrigel ( corning ) 3A)
100 pl 5 x 10" 37C. 2.2 Transwell
5% CO, . 48 h 4%
30 min 3 0.1% Transwell HIF -1A HMGNS
30 min 3 o Cherry — GFP
HIF - 1A - GFP
6 HIF - 1A - HMGN5™ HIF -
0 1A -GFP & HIF - 1A
1.9 HMGNS
3 + o (2 HIF - 1A
o HMGNS 0
1 PCR mRNA
A:HIF -1A HMGNS ; BrHIF - 1A GATA1 GATA1 HMGNS (* % *xP<0.001) .
Fig. 1 Real —time quantitative PCR detection of mRNA expression levels in various groups
A: The overexpressed HIF — 1A — GFP increased the expression of HMGNS. B: HIF — 1A updated the expression of GATA1. Knocking down GATAI in—
hibited the transcription of HMGN5( % * % P <0.001) .
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Fig.2 Wound healing and Transwell assay detected the difference of cell migration and invasion in each group
A: Wound healing assay( x 100) . B: Statistical analysis of cell migration rate at 24 h in each group. C: Statistical analysis of cell migration rate at 48 h

in each group. D: Transwell assay( crystal violet staining x200) . E: Statistical analysis of cell penetration number in each group.

3 Western — blot
A:HIF - 1A HMGNS ¢ — jun.MMP2 \MMP9 ; BrHIF - 1A GATA1 HMGNS o
Fig.3 Western — blot detected the expression of intracellular protein in each group
A: Overexpression of HIF — 1A can upregulate the expression of HMGNS and increase the expression of ¢ — jun MMP2 and MMP9. B: HIF — 1A in-
creased the expression of HMGN5 by up — regulating GATAL.
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