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[ Abstract] Background and purpose: Hypoxia and cytokines can mediate the malignant progression of esophageal squamous
cell carcinoma (ESCC). However, the related mechanism remains unclear. This study aimed to explore the mechanism of hypoxia
inducing progression of ESCC via promoting the secretion of interleukin-7 (IL-7). Methods: Three gas incubators were used to
establish the hypoxia model, and KYSE410 cells were used to observe the effect of hypoxia on the secretion of cytokines in ESCC.
The effect of hypoxia on IL-7 secretion from KYSE410 and KYSE30 cells were observed using enzyme-linked immunosorbent
assay (ELISA). Phosphate-buffered saline (PBS) treatment was used as the control group. IL-7 neutralizing antibody was used as the
treatment group. The effect of IL-7 on the proliferation of KYSE410 and KYSE30 cells under hypoxic condition was evaluated using
MTS assay. The effect of IL-7 on the invasion of indicated ESCC cells under hypoxia was measured using transwell assay. The effect
of hypoxia on the activity of protein kinase B (AKT) in indicated ESCC cells was detected by signal pathway quantitative ELISA.
Results: Hypoxia promoted the secretion of many cytokines, especially IL-7, in KYSE410 cells after 24 hours incubation. ELISA
further confirmed that hypoxia could significantly induce the increase of IL-7 secretion from KYSE410 and KYSE30 cells. MTS and
transwell assays showed that IL-7 neutralizing antibody significantly inhibited the proliferation, invasion and migration of KYSE410
and KYSE30 cells under hypoxia. The results of signal pathway ELISA showed that IL-7 regulated AKT activity in ESCC cells.
Conclusion: IL-7 is an important cytokine that mediates hypoxia to promote the malignant progression of ESCC, which provides
experimental basis for ESCC treatment.

[ Key words ] Esophageal squamous cell carcinoma; Hypoxia; Interleukin-7; Proliferation; Invasion
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AW BRI %2 ( enzyme-linked immunosorbent
assay, ELISA) i{il& (525 HS750) HH
EKER&DAF, AHFFEIE SR (525
AAH-CYT-6 ) Mt H##B ( protein kinase B,
AKT) % sELISATE R IAF & (125 PEL-
AKT-S473-T-1) W H J2[ERayBiotech/A #], MTS
kiR & (8% . G3580) g H 3£ [E Progema
vF], RPMI-1640355%5E (185 : A1049101)
KAy (585 10099 ) iy H 25 F Gibcos
A, transwellfRZ8/N% (535 . CLS3422) IAH
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fiafb#E 12 ( monocyte chemoattractant protein 2,
MCP2) . C-CHafLHFHidf& ( C-C motif chemokine
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IL-73 W48 (2 653.00 + 126.70 ) pg/mL, 57
FYiteFa X (P<0.001, F2) .
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Fig. 1 Hypoxia induced the expression profile of cytokines and
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Fig. 2 Hypoxia induced the IL-7 secretion from KYSE410 and
KYSE30 cells

ELISA assay was used to assess the IL-7 secretion from KYSE410
and KYSE30 cells under normoxic or hypoxic condition for 24 h.
**%: P<0.001, compared with normoxia
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15
Fig.3 IL-7 neutralizing antibody inhibited proliferation of
KYSE410 and KYSE30 cells under hypoxia

MTS assay was applied to evaluate the growth ability of KYSE410
and KYSE30 cells treated with PBS (control solvent), or IL-7 antibody
(5, 10 pg/mL), under hypoxia for 2 d. ***: P<0.001, compared with
control group
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(10 pg/mL ) ZEFEKY SE4 104 i 21 A %) = 78 5%
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(SRR ) H0.174+0.025, ZRAS
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IL-7 antibody IL-7 antibody

4 IL-7 R EIRZT TKYSE410 K KYSESO IR R 22 51
Fig. 4 1L-7 antibody inhibited invasion or migration of KYSE410 and KYSE30 cells under hypoxia

Invasion (A) or migration (B) assay was used to evaluate the invasive abilities of KYSE410 and KYSE30 cells treated with PBS (control solvent), or
IL-7 antibody (5, 10 pg/mL), under hypoxia for 24 h. ***: P<0.001, compared with control group
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REFEKY SE41040 i1 2H AK T 1 ~0.441 + 0.038,

EZRAGHFE X (P<0.001) , IL-7FR AL
(10 ug/mL ) ALFHKYSE4104 i1 2H AK T % M N
0.214£0.028, ZF A4t (P<0.001) .

AR KYSE304H i AKTHG 142 0.815 £ 0.082,

IL-7H FIHiik (5 pg/mL ) ZEFEKYSE304H il 26
AKTHEMEH0.472 £0.04, ZRAGIFE X
(P<0.001) o IL-79FIHLik (10 pg/mL ) Ab#
KYSE304ii4] AK T 14:°50.234 +0.029, 2534
giitera L (P<0.001, K5B) .

Ag B 3 )
210, = = S0, e *
K 038 K0. 7 7
= 0.6 = 0.
= =
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=02 02
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IL-7 antibody IL-7 antibody

B 5 IL-7HhinfiFimHlska RS TKYSE410KKYSE304
AKTiE 4
Fig.5 IL-7 antibody inhibited the AKT activity of KYSE410 and
KYSE30 cells under hypoxia

A: Quantitative ELISA assay was used to evaluate the D value of
pAKT Ser473/the D value of total AKT (AKT activity) in KYSE410
and KYSE30 cells under normoxic or hypoxic condition for 24 h. B:
Quantitative ELISA assay was applied to examine the AKT activity
in KYSE410 and KYSE30 cells treated with PBS (control solvent),
or IL-7 antibody (5, 10 pg/mL), under hypoxia for 24 h. **: P<0.001,
compared with normoxia; ***: P<0.001, compared with control group
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KA BN L 5, X BB R ) 2 AR S
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W, W S B E AR (matrix
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