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ABSTRACT Objective: To investigate the protective effect and mechanism of KGF combined with HIF-1« on TEC-6 cells knocked
out by BECNI1 under hypoxia stress. Methods: The stable BECN1 knockout cell line IEC-6B-cells were constructed and divided into
blank control group (BC), negative control group (NC) and HIF-1 o Group, KGF joint HIF-1 o Group (KH). Observed the changes of
cell morphology in each group. Cell survival rate, ATP content, cell cycle and apoptosis rate, autophagy related gene expression, apopto-
sis and autophagy related protein expression were detected in each group. Results: After 24 hours of hypoxia treatment, spindle, star and
other abnormal morphological changes were observed in cells of each group. Electron microscopy showed that a large number of lysoso-
mal vesicles with different sizes were found in the cytoplasm of NC cells. Other groups of cells showed morphological changes of early
apoptosis, and autophagic vesicles were found in the cytoplasm of cells in BC group and KH group. Compared with BC group, the cell
survival rate of each knockout group was significantly lower (P<0.01), and the cell survival rate of KH group was higher than NC group,
KGF group and HIF-1a group (P<0.05). The content of ATP in BC group was significantly higher than that in other groups (P<0.05).
Compared with BC group and KH group, the percentage of GO/G1 phase and apoptosis rate of other three groups were significantly in-
creased (P<0.05). There was no significant difference between KH group and BC group (P>0.05). Compared with BC group, the expres-
sion of BECN1, SQSTMI and LC3 genes in NC group, KGF group, HIF-1a group and KH group decreased significantly (P<0.05). Com-
pared with BC group, the expression of Beclinl protein and LC3 II/LC3 I in NC group, KGF group, HIF-1 o group and KH group de-
creased significantly(P<0.05), and the expression of p62 protein increased significantly(P<0.05). The ratio of Bax/Bcl-2 and the expres-
sion of Caspase3 protein in KH group were lower than those in NC group (P<0.05). Conclusion: KGF combined with HIF-1« can protect
IEC-6B- cells from hypoxia stress by promoting cell proliferation, enhancing cell energy metabolism, reducing cell arrest rate in Gy/G,

phase and inhibiting apoptosis.
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PRIFS R R e, AL I e A 2 B T e ) R PR AR
2H AT EN BT R T4 e A K KT (Keratinocyte Growth Factor,
KGF) #1475 5 H F 1o (Hypoxia Inducible Factor 1o, HIF-1
o) BUHE R B0 i A D8R VD T Ty21a Ji il i 5 181 4 511
Ty21a-pIRES-HIF-KGF (TPKH), nJ fi¢ iz i TEC-6 4 it {i% 48
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KGF Fll HIF-1a X} 5 i 1B AR AN PR OV T AT R4, )
BT RIFHRTTRCRE,

F I (autophagy )VE A 4 Ak i) —F O SF AL , 22858
SREE PR 9 XU RS54 - e/ VAT I T R DT e 52 A
KA AMET , B ATP ZEERR /N1 N T 44 ROCIR S
TR AR, IEEREETT 4 A MR 1 Beclinl S
T Bel-2/Bel-XL AHE.Z5GTEMUR 5 1), AE B4 RS
T mKCERY AW AT R A R R R, R e
Bel-2/Bel-XL i — 20 R A5 AT I T-/E D, B 405 5 09 B A
{E AR RHECRES T 1 —Fh B F AR BOALT 2o B2 (% 2 B 15 e
] 5| I 40 AR A

(Kt , A WF59¢ R CRISPR/Cas9 43 AR @Bk A W2 1 Be-
clinl (IR BECNI, 18 54 4 IEC-6 44l 400 A vk, 44
# BECNI b IEC-6 4Hjfl (IEC-6B- 4ifif), #Ri+ KGF B4
HIF- 1o Xof 20 M SRS A P B FH A SCAILR]

L ORI i3

1.1 #patk R i8R HRIR

F BN FEEs b Rz 4R (TEC-6 )W [ v FE b2 b gl A 17 55
PR 2 A 4 WD 40 M (KCB200720Y)). 18 %% %5
Lv-Cas9-Puro .Lv-EGFP % Lv-BECN1-EGFP Ity [ |- i 7 4 3%
AR
1.2 FERFIRLE

Jif4- 1M3E (FBS)h H A< PAN 24 H] 7™ i, DMEM #5375 (15
BE) . 100x AR 1} 32 E Gibeo 2w i, BRI Z MR
FATEE, B4 KGF & & M £ E PEPROTECH A /)™
dir, B2 HIF-lo 35 PR FH O3 [E Millpore 2377 i, Annexin
V-FITC 7-AAD ,Annexin V-FITC PI # il if 7 & b 25 [E BD
Pharmingen 2\ & 7= i, Beclinl £ FaEHi& \LC3B £ TakEHL
& SQSTMI £ sl hifk Bax Hise fE4ifAk Bel-2 £ vl b ik
Ky E Abcam 4\ ] 77 5, Cleaved Caspase-3 22 vi i 4 k26

Cell Signaling Technology 7 F] = i , CCKS8 {7 &4 H A<
DOJINDO /A w7 i, ATP & e 0 e s B A A 9 TR F
FERTTE R, BIYA Lt E i PCR AH G T by v K i
Takara /A /). CO, 41353746 M 15 E menmert 23 7] 7= 5,
=S EEFEA 3 E Thermo SCIENTIFIC 24 &)™ 5, %0
PCR {SCh 22 E ABLAE]™ &, M4BT 26 F BD A H]
P, AWK Z T RR IR R H t Tecan KA R =&, & H
2= RIS HT A 22 UVP 5] 77 o

1.3 BECNI #fB& IEC-6 4Hff REUMIE R SRIE 454

IEC-6 41 LA 2% 104> / FLEEFI T 6 FLAk b, KE3% 24 h
i, AEIIEUR IR MOI=10 fin A LV-Cas9-Puro 185 5,24 h
J& B 4 DMEM @& 4 58 4 35 95 55,48 h 5 I A LWk R 2
pe/mL (1 I 08 B 2 0k 1 Of . TR MR Lk Oy ik e
LV-Becnl-EGFP 185 7%, | wg/mL EEIS %5 2% +DMEM S ii5E 4
B ARG 9 . LAIER IEC-6 41 i 25 11 %t 18,
Lv-EGFP 5% e Jy B %t B8, Western Blot #6144 fd BECN1
HERBRACR . 4R BECNI 2 1114 IEC-6 4Hiufa e 4 i 5
fir % TEC-6B- 4fi.,

SEEG A - 23 N IR 2H (Blank control group, BC 4H ), M
¢ Lv-EGFP J% 8% i) TEC-6 41 Jifd ; B4 X iR 41 (Negative control
group,NC 4 ), >iy IEC-6B- 4 fifl ; KGF £, 7% 0.5 ng/mLKGF
DMEM 1555 5 1% 55 1) TEC-6B- 4l fifd ; HIF-1o 2H, % 30 ng/mL
HIF-1o ff) DMEM #5 33 % 3% 3% 1) IEC-6B- 4l fifi ; KGF 1% &
HIF-1a 41 (KH41), %4 0.5 ng/mLKGF F1 30 ng/mL HIF-1q [
DMEM #5536 55 55 1) TEC-6B- il 4-4H 40 dRh T 75 em?
R P, 55 E AR K HFRYY 60% & T =B FR4 5 %%
WeEERSR 24 h RIS TR 82500 .

1.4 MRS FNEE

HHAMEAE A 24 h 5, SheE WA R WA A 4Nl
LA JREREAL, B0 . T4 PBS 28 il ki 2
W, e 1 mL T EERD ) 3% % TSR AT 4 FR, EAT 4
FE L JEIEE M KRBT, BT T ISR AN M AE T 544 o
1.5 CCK-8 Ll 4H pafrid 2

B ANMILL 4% 10° A /FLEFP T 96 FLAR ks, s
B4R, IFUTCHMA IR BN IRE . SR SE 24 h 5 %R
FFLIA 10 L CCK-8 171 VR A1 G #6HE 3% 3 h, &K 210
REBRAR UGN 45 FL 450 nm ) OD {f, IR FHIA I 8B 4
HANBAFIE R, TSR =(OD {HL504H - OD fEHiH% )/(0D
EXFHRZE - OD {HiHZ)x 100%,

1.6 S XEERNMEE ATP £

JRBEE AL A AN E S mL EP 45, 447N 2 mL Hi
& PBS SR R FTIRS) , 8 75 AN A WU 72 4 R, 4°C
12000 rpm #5.0> 10 min, B 3, B 10 uL #4780 A E &=, #10R
ATP £ 56 e B A5 07 V0 e 25 L AT il ATP & i
1.7 7340 RE 53 #7846 20 R FE) R FR 4 P o 1=

TSRV ARG« 452 4T 0 JER il 1 fh o P Fv8 PBS 28 i
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VRN R , 20 CHIE 75 %To/K 1 2 mL f A 4, 5
ERERS),-20 CRl e 4. 552 5 i 40 Es O, 7178 PBS
SETRPER IR , 50 wL Ti¥e PBS B & 50 A 300 L /) PI 44
W, 4 CHEIFE 30 min, 200 H i 5 18 5 =X An AL LML
W 2 AR TGN - BR T AL ISR AT, T4 PBS 28 M vk
YK ,200 wL #) 1x Budding Buffer &, 1A 5 uL Y
FITC-Annexin V Z R #OLIEE 15 min, FJ5MA 5 ul #)
7-AAD #EHFE 5 min f5 LML, [ B3 BH 1 X B 4L 0
FITC-Annexin V ,7-AAD {42 fHXT &
1.8 LEFZEHEE PCR ER& I B X EE mRNA FiLKF
AT PBS S MR VRV, A RNAiso Plus 1
mL, K SR 5 43, ST /5 B D4 i A% R U UE , DE-
PC /KL B 75 % B R 1 3, T4 1-2 min J5 , B
25 L DEPC /K MEUITE T, DI 2 HEATE 260 nm 280 nm Fl

320 nm 4t OD {&, 115544 RNA 4li fF Ik &, #4118 Takara 2%
i S B N A ] B G R ROV R, HIR 35 C b
15 min, 85 ‘C I 5 s,4°C 50T R ik 5t . L%t & PCR
K E s AH e B K BECNT (NC_051345.1) .LC3(NC_051345.
1).SQSTM1 (NC 051345.1) N £ 3 [K B-actin (NM_031144.
2),GeneBank 4% H AYFER cDNA 4¢3, 7EE5 I F 8 T
G, B 60-150bp .GC 1 H# <60% [ )7 51 /& hy #8751
BLAST T E. (http://www.ncbi.nlm.nih.gov/tools/primer-blast/ ) ¥
AL P A 2P L) cDNA ¥R 31 1R iF 18 51 24 M
BB 19 519 GC & i HiI7E 30-80%, s 1912
[A]fY) TM AHZE/NT 2°C FIH] oligo6 T HAGIIES |4 F AR,
W A ICEE R 5 1) A B R A RSN R SRR BT AL
HERGI YT IR 1, EAY TRCGE) A RA RS .

1 MR EE PCR N EHEE LTSI 4F5

Table 1 Primer sequence of target gene detected by real-time fluorescent quantitative PCR

Target gene Primers
F:5'-AGCTCTGAAGGCAACAACAGCAACA-3'
BECN1
R:5-GCTCCATGCAGGTAGCAGGAA-3'
F:5'-AGCTCTGAAGGCAACAGCAGCAACA-3'
LC3
R:5'-GCTCCATGCAGGTAGCAGGAA-3'
F:5'-TGTGGTGGGAACTCGCTATAAGT-3'
SQSTM1
R:5-AAAGGGGTTGGGAAAGAAAGATGAG-3'
F:5-GGAGATTACTGCCCTGGCTCCTA-3'
B-actin

R:5-ACTCATCGTACTCCTGCTTGCTG-3'

SET G E B PCR OWAR (20 wL):SYBR Premix Ex
Taqll (2% ),12.5 uL; [ FUFEI#% 1 uL;cDNA #if 2 uL;
dH,0,8.5 pL, SZAF9NGAE 1 PCR AL EALKIN 95 °C, FASPE
30's, PCR /23 95°C,5 5;60°C,30 s 3t 40 ANEFF. Ml B
95°C, 15s;60°C ,60 5;95°C , 155
1.9 Western blot ;£#MIAT- K HEHEXEBRRIE

Ak & A, T PBS EnhiR vE IR, SmA
100 wL [ RIPA 4 Zef# W, 7Ki& 30 min, BCA ILH @ i o
P HE AR 50 wg/ fL_LHE, SDS-PAGE BEASHLTK, P HH
¥ PVDF Jii I ¥ PVDF & F 5%MBAG I o 4°C 314
TR TBST S Ml ok I AR5 1 H Y EE 1 —BU s TR R
W% 2 h, TBST B pilieisc, AL —POR IR R AR B
T, EIEPRK L IEE 2 h, TBST ZEmnRiieisk , W Je i I 7k 5 28
IR S N ECL B Bk 2: Ol B, fh2# &% A g &R
GANIIEE BT
1.10 GitERH*

K SPSS 22.0 A TEER G2 # 0T, TR
FAHE s (v s) PR 4 IA] ELAESR B R 26 07 22430 #r
ZH (]9 19 LR B LSD-t 656 (5 2255 1 ) 3, Games-Howell £
By ()7 EAFF),P<0.05 hEFHL X,

2 R

2.1 IEC-6B- A ZHIHIE K Beclinl & AR RGN

BE T AT, IEC-6 4 52 2 W R B9 AR K T R 20
WERDE . [RE, MEBTHEm; 18 w5 4 )5 /Y IEC-6-EGFP i
IEC-6B- 2 MR AR UL At S (AL 40 MO, 96T AT Dl a4
O E A FIL, WA 1R, Western Blot ¥E— 5 K,
IEC-6B- 4 Jfi 1 ok W, Beclinl & [1 3 i5 ,IEC-6 4f il I
IEC-6-EGFP 4iiifl Beclinl 2 (AZik B, W& 2 . H LG
WL % T Beclinl 25 (4 mkRRAY IEC-6B- 4R .
22 HEABERAMBESEHT

RAALTE 24 h 5, S HANMCRES 802 5 F T WRTE |
B RHESEAZN, Hih NC H4iE sy iE,
AN S , 2 RARIE , ARG 57, 48 2 A0 i 77 s BC Al
KH A0 IE SR BN, 56T MEREE R 5] Wot—2, nE
3. BHT B ES A L A A A 1, IR 24 0 )5
NC ZH 404 P G (005 1 45 SR AR, N RLIU) 2380, BB A AT AL R o
TN — T W WA 5 At -2 AT PR A iy , MR A8 4
AFR, % NP B ORI S R AR, RN RN M TR SR
b, Hor BC 41 R0 KH 2H 20 MR A5 AR X 3804, M o v vl L3 22
TN — MR o BT B2 BE25 A 1 B Wy, an & 4 sk
Fi7R
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2.3 ZAMARELE IR SHMEMRTEER

fRE AL 24 h J5 BC 44 NC 20 KGF 41 \HIF-1o 44}, KH
2H 20 A7 TR 4 B (105.54+ 4.96)% . (31.21% 3.62)% .
(39.54% 4.20)% .(43.89+ 3.45)%F1(53.67+ 5.99)% 4 Lt BC
U1, 45 SR A A AT 35 B R IR (4 P<0.01) . KH 414l i A7
R E T NC 41 . KGF 41 & HIF-1a ZH(#P<0.05), 41& 5 ffis .

Visible light

Fluorescence

IEC-6

IEC-6-EGFP

IEC-6B-

Fig.1 Morphology of IEC-6 cells transfected with lentivirus (100x )

IEC-6B- IEC-6 IEC-6-EGFP

BHHIRIE
Fig.2 Expression of Beclinl protein in IEC-6 cells transfected with

lentivirus

24 ZAMMREASERN ATP 85

R 4b 3 24 h J5 BC 41 NC 21 KGF 41 HIF-1q 20 J;KH
A ATP 35 H45 51k (477.99+ 48.9)mol/gprot . (310.51+
38.94 )mol/gprot, (320.77+ 53.84)umol/gprot, (356.20 58.03)
wmol/gprot F1(367.66+ 52.65)umol/gprot, 5 BC dHAH Huds, H
RN ATP i3 BFEAL (P<0.01 3 P<0.05) ,NC 41,
KGF 4 HIF-1a 41 J¢ KH 22 [6] 0 .35 25 5%, N 617K o
2.5 EAMMARELE AR R A4 B B R A R

Zead BAA R 3R 24h, 5 BC 41 KH 40A( Hu# ,NC 41 . KGF
21 M HIF-1o 41406 GO/G1 HAE 43 Lb B 2535, [FAS S B4 i
T B R, B G248 L (#P<0.05,#P<0.05) , G2 H#A4H
MUH A LS Z M JEge it 2E 22 5, & 7 iR . BC 41, ,NC 41,
KGF #1 } HIF-1o £ K KH 2040 fL 8 T2 F 43 5k (30.42+
1.52)% . (45.04+ 2.01)%.(39.73% 6.90)% . (37.81% 4.14)%FIl
(30.63% 2.14)%, #HHF BC 4171 KH 41 ,NC 41 KGF 4 }
HIF-1o 21 4H LA T2 1) 1 251 Jn (P<0.05) ,KH 415 BC 4~
(2 AR T3 0 1 3 22 R (P>0.05) , &l 8 7w

Visible light Fluorescence

BC Group
NC Group

o
KGF Group

&
HIF-1a Group o *°
b3

® .

KH Group

si0

- ()
E 3 &AM EALIE 24 h FAMBFASIMW(100x )
Fig.3 Morphological changes of cells in each group after hypoxia

treatment for 24 hours (100x )

2.6 EAMABEERXERFE mRNA Rix

SEH 9B B PCR #:il, 5 BC 441 He ,NC 41 . KGF
20 HIF-1o 21} KH ZH 41/ 3 WL BECN1,SQSTM1 ¢ LC3
) mRNA 54 BT (P<0.05), Hih KH 441+ LC3
KR K B B & F NC 41 KGF 41 HIF-1a 41, SQSTM1 3 [H
mTFNCAH, AASI25 (P<0.05), 1ii NC 44 KGF 4 |
HIF-1o 20 J KH 20411 g i) BECNI & K fil KGF 21 \HIF-1a 21
Je KH A SQSTMI JiE FIAZ iR e 15 /K - T i 3 25 57+ (P>
0.05), =z 2 FE 9 7w
27 SERAMATEQAMEEREANERE

ZHER SRR, 5 BC 4l b3 ,NC 41 KGF 41 HIF-1a
2 &% KH 41401 Bax/Bel-2 [ FLE 4 8 2381 (P<0.05), H NC
20 KGF 41 J¢ KH 4 4 ffi#E Caspase3 & [H £ i5AH L BC 41 &
FEHAN(P<0.05), H: KH 45 NC HAH L& Bax/Bel-2 4 L E
Caspase3 £ R IAH L NC HIRA%, HA G225 (P<0.
05), &l 10 ffr7n . 5 BC AL, NC 41 . KGF 41 HIF-1a 41
K KH 2041 g Beclin 1 2 [ } LC3 T/LC3 T 1§ e A 34 B R4
(P<0.05), H. p62 335 WM (P<0.05) ,NC 41 KGF 41
HIF-1a 41 J KH 412 [i] Beclin 1 # 4 \LC3 I/LC3 1 fy L
p62 FEHFRIA TR EZEF(P>0.05), WE 11 FiR,

3 ¥

B B AT M AL R 55, AT 7K b e
ST , SR TS A, TR, B S 2 A B A
COEBE R T 5 TR 400 m?, Horp Ak e e iR 4
i 30K S T RE A IR G0 R R THAE  RE IR AR I B 2 R % &
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~ HIF-la Group '
B 4 ZEMAEREALIE 24 h [RAAEEBRILSE IS, (8000% )

Fig. 4 Ultrastructural observation of cells in each group after hypoxia treatment for 24 hours. (8000% )
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Fig. 5 Cell survival rate in each group after hypoxia treatment.

Cell Survival Rate %
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S
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Note: compared with BC group, **P<0.01. Compared with KH group,
P<0.05, #P<0.01.

B YA, R, 4E 35 B IR IR S5 48 Ke DR i 56 BP0t
HUARARE R BOAEE T A9 IE # AR BT RE R L E R, 40 A g T
YRR LT 0 —Fh, S 5 SR A I R B e, 4k A
XPORAY, AN b e T —Fh B R AR S . IR R R
T A WEAL T E AR KT, (ER X 4 Lk A5 22 38R
e R TR S T LJOGT R PN S ) B T L A L A B o
0L XS A1 IO A 3 17 3 7, SR AL OIRAS i —Fh £
PPERLEIM, Unc-51 £ 1(Unc-51-like kinase 1, ULK1 )2
H WS S F O, AR R B, Toie 2 A S 28 ks
YA AT B ULKL (%6 5%, UESE T 80T iE S AR
AU ] SE I DA AR XA LA SRR S e B AR A
VERT 1 3 s i A2 B R (R 422 775 [ RO, ik S 4 i 1) 4L
AR 2 37 B3 Il A 32 450 7 240 B 1l 2 1 S i A 40 A 1

el
KH Group

120

sk
*Efy i
40 ) I I
| '

BC Group NC Group KGF Group  HIF-1a Group KH Group

Groups
6 FAMMRELIREE ATP 28
Fig. 6 ATP content in each group after hypoxia treatment

Cell Survival Rate %
g
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)

Note: compared with BC group, *P<0.05, **P<0.01.

£ 3. A MR AT DhsE o A AR A M BRI ATP, 45 E0IR S
TR RE R T RIS, AN IE R A B4 T A R Beclin
1 AT 2 Bel-2 SL R R A S TR B, B
A Beclin 1 25 FIFE S5 F W/ MARITE G /2 , TR B 5 104
Beclin | #5 HIA AT S T-FE H Bel-2/Bel-XL, JE IR BEAL
fisE 3y ( phosphatidylinositol3-kinase , PI3K ) &2 &A%, A i1 il
HRLAS AT K, Beclin 1 2 AW EEE M TZ—,
A5 38 3 4 AR RFR Beclin 1 4 1 R ik HE K] BECNI 1)
IEC-6 21, $90 il IR AEUR BCR S T ALY F KO, iF— 25 g%
KGF 45 HIF-1o X345 BB BEACHT A 8 155 4 273000
AU

LC3 WLC3 T Hff S p62 & FH A A WY 2 ARG
A W AT, B3R 8 LC3, (B LC3 D C' s R —/NBx
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Fig. 7 Cell cycle after hypoxia treatment in each group

Note: compared with BC group, *P<0.05.
Compared with KH group, “P<0.05.
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Fig. 8 Apoptosis rate of cells in each group after hypoxia treatment
Note: compared with BC group, *P<0.05, **P<0.01.
Compared with KH group, “P<0.05, #P<0.01.
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Table 2 Relative expression of autophagy gene mRNA in each group after hypoxia treatment (2* * <)

BC Group NC Group KGF Group HIF-1a Group KH Group
BENCI1 1.04+ 0.35 0.28+ 0.03** 0.27+ 0.01** 0.30+ 0.01** 0.27+ 0.03**
LC3 1.02+ 0.23 0.55+ 0.06** 0.52+ 0.02** 0.52+ 0.07* 0.73+ 0.03*
SQSTM1 1.01+ 0.13 0.45+ 0.01** 0.48+ 0.03* 0.51+ 0.03* 0.59+ 0.01*

Note: compared with BC group, *P<0.05, **P<0.01. Compared with KH group, “P<0.05.

ZIK, B H AR, BRI O B B, AR R A R
JEF (HP LC3 11), i LC3 1 [l f A8 4k, 7€ SDS-PAGE HiiF
PR, Frlg 507tk LC3 1/, it LC3 1/ LC3 1
FUABL A/ IN Rl B A S AL () Ik S0, p62 2R P2 I MR
TR Y, 40 B WY & AR AR PR p62 B 199
A RS A WA T R AR B R A, T RIS
H AN BECNT JE R A R BR AR 2 Lo J5 o 4T [ 1 7k -
B ), AR 5T 0 0 A 3 DR KSR P S, R T
. BECNI1 LC 3 1 SQSTMI & [ 1% 7% 4 Beclin-1 LC3 11/
LC3 1 Hefl % p62 MARNT IR, Mg RS BC 41, HAy
2240 1EC-6B- 40 i1 A W 3£ [K BECN1,LC3 f1 SQSTMI1 B iz $%
ik e 34 S5 AL, WB K45 5 5 RT-PCR f U 25 R —2, 7=
Ay ULBAAIIESE PR3 ) BECNT sA 3 Tkl At Wy 5 i

(A AR, A N 7= 2 R i A A S 2 45Tk

TR RE A A5 R 28 1 PR W e o o 9 A0 A R Rz T
F AMPK K HIF 55 [u]42 7 =05 S ai il A me & A, NI 4EdE4n
R BT SR AR IR R T R RS R AW AR U — 5T,
IV = T30 3o 7 I A 2 451 10 0 1 B AP, Ay KR 427 38 240 M
&G AL RE I, I A W B D T AN Y e IR 0 5 —
DT, T S A A A A A s 5 T i R Ak BRI
I R R AT ERE , R W R R T AN BE R,
AN, AL A WA T 3 R ORI R i bt Ak an ROS
GFER, NIk G T 2R A S5 RE I 11 20 M 28 A Stk 4, B
U A WA AR BOIRAS T eI A EEBEIATRY, A ST H I
AT IEC-6B- 41 Mu 41 A% T BC 21 ¥ & A= W 58 1 41 i 1
AL, AU TE S P ATP & f 35 8 3 B (P<0.05)
TZEE ST BE S0 AN F WSOV, AR BE S A OG,
17 R PR AR R AS A 2 5 RS T ) S BEL R R T AR5



DREYESS#E biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.10 MAY.2023

- 1855 -

16
W BC Group
B NC Group
M KGF Group
12 f B HIF-o Group

B KH Group

08

mRNA Relative Expression(z244«)

BENCI
B 9 &SAMARALESBEERE mRNA MK RIAE

Fig. 9 Relative expression of autophagy gene mRNA after hypoxia

LC3 SQSTM1

treatment in each group

e, ARG OIS TR 45 AR L AR GO/G S BEL i i B2 35 W] dal
K, HAE S WAE 43 L 1 E AR

KGF J2 £ 17 B RS B 2 T 2H 8L 4 A L 55 23 s 7 =
WTHENN—FZIEeEtE L, BARHE FE A
B TR T B Ik DNA &5 5 TRk Rl s 215 KGF m] B
WYKL 58 JF A2k 52 30 B il b B 20 i i
Az B TREIR I HIE-1ow SEALAARTE R AU I8 o Aot 2 v e
W REVE 0 —Fhd s IR, WA b e s IR 1 45
N IS N B2 4 K 7 (vascular endothelial growth factor,
VEGF) . Ifil % # (angiopoietin-1, Ang-1) 5544 K [K 7 B(trans-
forming growth factor-B, TGF-B) . fR£L 404k hY Z (Erythropoi-
etin,EPO) | [ W 35 [K] K fil i A il 45 IR i 3 3R 0 1, 3 oo I8
S AT O T B AR ) A AR T e S O AR A B
SLEFAE T NIHRBTHLAR AR SN A=, AT b B,
KGF k5 HIF-1o X AANICRA T 89 TEC-6B- 4 HAT— &
BIPRIERT, AT NC 41 5w ) KGF 41 HIF-1a 41,
FLEM AR | A B SRR 200 B 444 B I 8 (P<0.05 )

A B 20 r uBC Group
= NC Group
» KGF Group
BC Group NC GroupKGF Group EIF-a Group KH Group 16 |
Bel-2 — e e e === 26 KD '§ " HIF-a Group
= < ¢ = KH Group
Bax —— S - s 21 KD 212 f
3
am— . 19KD %
Caspase3 == e == 7D éos _
Actin —— e S o= w13 KD §
&
04
0.0
Bax Bel-2 Caspase3
& 10 JAT-%FH Bax/Bcl-2 #1 Caspase3 ik
Fig. 10 Expression of Bax / Bcl-2 and caspase 3
| BC Group
& B 50 r ® NC Group
" KGF Group
a0 } ®  HIF-a Group
BC Group NC Group KGF Group HIF-a Group KH Group ® KH Group

p62 . TN GRS G S 75 KD

c

8

o

Z30
EZOTIRE S —— 65KD 2

K
LC31 -— 19KD &,, |
roon R W S e S KD S

o
Actin 43KD «

FENFL B o Bel-2 3 DR K FLAR 5 2 om0 i 45 2 1 1
R 2l el S E B 7 AR R T S A T B, A 40 B
Tod R EEVESE R . Bax SR Bel-2 Fik P LT
AR, 5 Bel-2 JE RS IR IR, BT AN T AR . R

10 |

0.0
LC3NLC31

Beclin 1 p62
B 11 B#EA Beclin 1 . LC3 I/LC3 1 K p62 RKix
Fig. 11 Expression of Beclin 1, LC3 II/ LC3 I and p62

T F AR v Bax/Bel-2 (1 b {H Y 3 2 41 M 98 T (0 58
Bax/Bel-2 HAH i, A2 SE AR T 5 5 2, T4+ 4 e g =2
ARAFFELE R K B, IR % IEC-6B- 4ilfifd o} Bax/Bcel-2 il
Casepase3 & H#EH 0 E 0N, $L- 0% 400 B W] LRy



- 1856 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.10 MAY.2023

T-4E ] Bax/Bel-2 L {E Al Casepase3 {84 42 15 i 24 M £ AR 4K

DLEIAEE T AR T 7K (H KH 21 40 i A SR D 4 A o - 2%

5 BC LI 25 48/ T KGF B4 HIF- 1o B 544U

I TEC-6B- 4 nT REAFTE Hflu A2 ro SRR
ABFFRACAEA R ZAL - 1 AR FE S & I, IEC-6 ZHfl

X SRR BEAR AR, S% Y R 24 h R AR R 252 ] Rk

A2, B ARSI IR 20 A 16 A8 S A, R AR AE T, ek ik

TR ISess . PRIHAETE HakdE T SRR EE 24 h X — M)

()77 A, A 7 R A 2R PR T AR, T o2 1 Bax (Bel-2

5 Casepase3 ] 7E i 1= 4 F HPp 22307, O HLW 125 1)

LIRFERT BERAIMIARERN . 2 AR REFRIS TR BECNI LA 5

X TEC-6 £ BR S S RN , N TTTAf 52 11 %) TEC-6 21 e

BRAEAEAE T AN ARG A0 R0 A 1A T ) AR B RE

L BRIk, 45 R 3R W] KGF B HIF-1o 7EfRSN 3 IEC-6B- 4

J b, EAT (R 200 M 1 A 5 0 B e AR > GO/G B

ELFF 240 L3 At A B T4 P DA 7 2 9 52 380400 il e

XHRAARECRA T 19 TEC-6 A A 4F -4 /E 1 . A —20 KGF

W& HIF-lo T I A5 | 5 0 B IE BRR BIRT7 , & A S

W TE B AR DGR FH LRI B RIS Oy 1) 5 S i ki

£ % 37 #k( References)

[1] Bretin A, Carriere J, Dalmasso G, et al. Activation of the EIF2AK4-
EIF2A/elF2a-ATF4 pathway triggers autophagy response to Crohn
disease-associated adherent-invasive Escherichia coli infection [J].
Autophagy, 2016, 12: 770-783

[2] Mosher CA, Brown GR, Weideman RA, et al. Incidence of colorectal
cancer and extracolonic cancers in veteran patients with inflammatory
bowel disease[J]. Inflamm Bowel Dis, 2018, 24(3): 617-623

[3] Cummins EP, Crean D. Hypoxia and inflammatory bowel disease[J].
Microbes Infect, 2017, 19(3): 210-221

[4] o Fis, REX, F KEFFHT -la oA RmILEKRE
T B T A A TV bk M R W b R gm o R
ik [J]. MARE B 2H % &, 2013, 25(11): 7-11

[5] & &F, hffh, Wb, & BT RAFIFHET -la A RmIEK
BT 898 2 11 TPHK #9 M3 AL AR AR 3 R S F W2 27
T Fk (1] F B A H S 4 &, 2017, 30(2): 137-140

[6] Shinojima N, Yokoyama T, Kondo Y, et al. Roles of the
Akt/mTOR/p70S6K  and ERKI1/2  signaling
curcumin-induced autophagy[J]. Autophagy, 2007, 3(6): 635-637

[7] Ciechomska IA, Goemans GC, Skepper JN, et al. Bcl-2 complexed
with Beclin-1 maintains full anti-apoptotic function [J]. Oncogene,
2009, 28(21): 2128

[8] Sharma PK, Suri TM, Venigalla PM, et al. Atrophic gastritis with high

pathways  in

prevalence of Helicobacter pylori is a predominant feature in patients
with dyspepsia in a high altitude area [J]. Tropical Gastroenterology,
2015, 35(4): 246-251

[9] Cox LM, Weiner HL. Microbiota signaling pathways that influence
neurologic disease[J]. Neurotherapeutics, 2018: 1-11

[10] Murphy M, Phelps A, Swede H, et al. Hypoxia-induced response of
cell cycle and apoptosis regulators in melanoma [J]. International
journal of dermatology, 2012, 51(10): 1263-1267

[11] Feng Y, He D, Yao Z, et al. The machinery of macroautophagy [J].
Cell Res, 2014, 24(1): 24-41

[12] Goldberg AA, Nkengfac B, Sanchez AM, et al. Regulation of ULK1

Expression and Autophagy by STAT1[J]. J Biol Chem, 2017, 292(5):
1899-1909

[14] Kroemer G, Marifio G, Levine B. Autophagy and the integrated stress
response[J]. Mol Cell, 2010, 40(2): 280-293

[15] Thomas M, Davis T, Loos B, et al. Autophagy is essential for the
maintenance of amino acids and ATP levels during acute amino acid
starvation in MDAMB231 cells[J]. Cell Biochem Funct, 2018, 36(2):
65-79

[16] Martinez J, Malireddi RK, Lu Q, et al. Molecular characterization of
LC3-associated phagocytosis reveals distinct roles for Rubicon,
NOX2 and autophagy proteins[J]. Nat Cell Biol, 2015, 17(7): 893-906

[17] Moscat J, Diaz-Meco MT. p62 at the crossroads of autophagy,
apoptosis, and cancer[J]. Cell, 2009, 137(6): 1001-1004

[18] LingJ, Kang Y, Zhao R, et al. Kras G12D-induced IKK2/B/NF-«kB
activation by IL-la and p62 feedforward loops is required for
development of pancreatic ductal adenocarcinoma [J]. Cancer cell,
2012, 21: 105-120

[19] Li R, Du J, Chang Y. Role of autophagy in hypoxia-induced
angiogenesis of RF/6A Cells in vitro [J]. Current eye research, 2016,
41(12): 1566-1570

[20] Wang L, Shang Z, Zhou Y, et al. Autophagy mediates glucose
starvation-induced glioblastoma cell quiescence and chemoresistance
through coordinating cell metabolism, cell cycle, and survival[J]. Cell
death & disease, 2018, 9(2): 213-220

[21] Manent J, Banerjee S, de Matos Simoes R, et al. Autophagy suppresses
Ras-driven epithelial tumourigenesis by limiting the accumulation of
reactive oxygen species[J]. Oncogene, 2017, 36(40): 5658-5660

[22] Yang K, Yin J, Sheng B, et al. AhR-E2F1-KGFR signaling is
involved in KGF-induced intestinal epithelial cell proliferation [J].
Mol Med Rep, 2017, 15(5): 3019-3026

[23] Zhang W, Chen C, Zhou Z, et al. Hypoxia-inducible factor-1 alpha
correlates with tumor-associated macrophages infiltration, influences
survival of gastric cancer patients [J]. Journal of Cancer, 2017, 8(10):
1818-1825

[24] Chen Y, Zhao B, Zhu Y, et al. HIF-1-VEGF-Notch mediates
angiogenesis in temporomandibular joint osteoarthritis [J]. Am J
Transl Res, 2019, 11(5): 2969-2982

[25] Lai K, Luo C, Zhang X, et al. Regulation of angiogenin expression
and epithelial-mesenchymal transition by HIF-la signaling in
hypoxic retinal pigment epithelial cells [J]. Biochim Biophys Acta,
2016, 1862(9): 1594-1607

[26] Hou Y, Wang J, Feng J. The neuroprotective effects of curcumin are
associated with the regulation of the reciprocal function between
autophagy and HIF-la in cerebral ischemia-reperfusion injury [J].
Drug Des Devel Ther, 2019, 13:1135-1144

[27] Courtnay R, Ngo DC, Malik N, et al. Cancer metabolism and the
Warburg effect: the role of HIF-1 and PI3K [J]. Mol Biol Rep, 2015,
42(4): 841-851

[28] Dehne N, Kerkweg U, Flohé SB, et al
hypoxia-inducible factor 1 in skeletal muscle cells after exposure to
damaged muscle cell debris[J]. Shock, 2011, 35(6): 632-638

[29] Song Y, Zhong M, Cai FC. Oxcarbazepine causes neurocyte

Activation of

apoptosis and developing brain damage by triggering Bax/Bcl-2
signaling pathway mediated caspase 3 activation in neonatal rats[J].

Eur Rev Med Pharmacol Sci, 2018, 22(1): 250-261



