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i E: B MRAELERBFOXTHRZRRF T L% (immunoglobulin superfamily containing leucine-rich repeat
protein, ISLR) A5 F WG B it BN AL BLEBATIE, ik @BEENTEREEMHER S (qQRT-PCR)
Ho i B P 4 4R Fe 4w B ISLR mRNA K-, i@ id 4% 4 ISLR 424 & RNA (short hairpin RNA, shRNA ) &%) 2 B &
%+ B shRNA ( negative-control S(RNA, NC shRNA ) /%] £ U20S @ fé., J& A 55 Mg BE VLB 3 % & ( phosphatidylinositol
3 kinase, PI3K ) it /| 740 Y-P 4 22 4n e, @it CCK-8 #%. Transwell 52 Iafe il X 2ol R o5 R A 20 o iE h . 12 48
A Fetm o B =&, &G ¥PiE %% (Western blot ) 4 ISLR & & . L& - 18] /i # 4L ( epithelial-mesenchymal transition,
EMT) #8%%& & [ L& 4545% & (epitheia-cadherin, E-cadherin) . #V24%5%45% & (nerve-cadherin, N-cadherin) . JE %
% & (Vimentin) , Snail]. PI3K/ % & # 8 B (protein kinase B, AKT ) @R A x &8 . A THELES [ FHRR L
R R % & B 3 ( cysteinyl aspartate-specific proteinase -3, Caspase-3) , B #k & a5 -2 (B cell lymphoma/leukemia-2,
Bel-2) , Bel-2 485€ X %& & ( Bcl-2 associated X , Bax ) ] Aol /5 38 7h 47 & 40 Ki67 & & &k, RN Rum A4 409 U208
R ER M AR, BB AR L, R 5B FAR(1.01£0.02) 4k, BFABALR(5.14+1.63)
+ ISLR mRNA K-F 2 F L, £ BA %t F &L (=-14.332, P<0.001) . 5 E% AmHE %88 hFOBI1.19 (1.01 £0.01)
A6, B A B 41 K MG63 (3.05+0.57) , U20S (4.55+0.79) , HOS (2.46+0.41) , Saos-2 (2.62+0.44) #= 143B
(3.62+0.51) ¥ ISLR mRNA Aaaf £ A ¥ £ 5903, ZFAA LT FENL (=4.883, 8473, 3.471, 3.854, 6.247, ¥
P<0.05) . L5 atm8 4= NC shRNA 1 +b45 0% ISLR B 2374 7 U20S 0 i 7 (1=6.593, 6.835) %42% (r=8.621,
8.448) , fRutmpa A (1=25.505, 25.574) , 2FEA %3 EL (3 P<0.05) . I ISLR 8 42 3 U20S @it
Caspase-3 71 (1=13.489, 13.366) % Bax & & (1=8.628, 8.524) %ik, 74| Bcl-2 & @& (1=10.948, 10.775) % ik,
E A% FE L (3 P<0.05 ), E ISLR B #4123 EMT A48 % % & E-cadherin( =15.168, 15.087 ) & i% , 47 N-cadherin
(#=10.220, 10.058) , Vimentin (/=8.303, 8.164) #= Snail (#=9.211, 9.384 ) & & &k, KK PI3BK/AKT % X4t & &
PI3K #= AKT BB AK T (1=17.441, 14.452) , ZFBEA G FEL (35 P<0.05) . 740 Y-P 432 7T i 4% ISLR B AT
U208 @i vh . AR R AR 30 R SK ISLR 25474 TP A K, 458 ISLR 7T ALi@ 3% PIBK/AKT i@ 5442 i
B EMT Zampasgsi. 24, phlmien s, Amitit g gk,
KR E I ANMORGE; b - AL SR B R e AR E A R, PIBK/AKT E %
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ISLR Promotes Epithelial-mesenchymal Transition Through Activating PI3K-
AKT Pathway and Influences the Malignant Progression of Osteosarcoma Cells

LI Qingshan, GUO Hongsheng, JIA Tianyang ( Department of Orthopedics, Handan Central Hospital, Hebei
Handan 056001, China )

Abstract: Objective To investigate the role of immunoglobulin superfamily containing leucine-rich repeat protein (ISLR) in
the malignant progression of osteosarcoma cells and its potential regulatory mechanism. Methods ISLR mRNA levels in
osteosarcoma tissues and cells were detected by quantitative real time polymerase chain reaction (QRT-PCR). U20S cells were
transfected with ISLR short hairpin RNA (shRNA) sequence or negative-control shRNA (NC shRNA) sequence, thus the cells
were treated with phosphatidylinositol 3 kinase (PI3K) activator 740 Y-P. The cell viability, invasion ability and apoptosis rate
were detected by CCK-8 assay, Transwell assay and flow cytometry, respectively. Western blot was used to detect the expressions
of ISLR protein, epithelial-mesenchymal transition (EMT)-related proteins [Epitheia-cadherin (E-cadherin), Nerve cadherin
(N-cadherin), Vimentin, Snail], PI3K/protein kinase B (AKT) pathline-related proteins, apoptotic proteins [Cysteinyl aspartate-
specific proteinase-3 (Caspase-3), B cell lymphoma/leukemia-2 (Bcl-2), Bcl-2 associated X protein (Bax)] and proliferation
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marker Ki67 protein. Lentivirus was used to transfect U20S cells, and the cells were injected into nude mice to construct a
xenograft tumor model, and tumor growth was monitored. Results ISLR mRNA level in osteosarcoma tissue (5.14 + 1.63) was
up-regulated compared with para-cancerous tissue (1.01 + 0.02), and the difference was significant (/=—14.332, P<0.001).
Compared with normal osteoblasts hFOB1.19 (1.01 + 0.01), osteosarcoma cells MG63 (3.05 + 0.57), U20S (4.55 +0.79), HOS
(2.46 £ 0.41), the relative expression of ISLR mRNA in Saos-2 (2.62 + 0.44) and 143B (3.62 +0.51) were increased, and
differences were significant (+=4.883, 8.473, 3.471, 3.854, 6.247, all P<0.05). Silencing ISLR inhibited the proliferation of U20S
cells (=6.593, 6.835) and invasion (=8.621, 8.448), but promoted cell apoptosis (#=25.505, 25.574), and the differences were
significant (all £<0.05). Silencing ISLR promoted Caspase-3 activity in U20S cells (=13.489, 13.366) and Bax protein (#=8.628,
8.524), but inhibited Bcl-2 protein expression (#=10.948, 10.775), with significant differences (all £<0.05). Silencing ISLR
promoted EMT-related protein E-cadherin (#=15.168, 15.087), inhibited N-cadherin (=10.220, 10.058), Vimentin (/=8.303, 8.164)
and Snail (/=9.211, 9.384), but reduced the phosphorylation levels of PI3K and AKT (#=17.441, 14.452), with significant
differences (all P<0.05). Additionally, 740 Y-P treatment reversed the effect of silencing ISLR on U20S cells. Experimental
results in vivo showed that knockdown of ISLR significantly inhibited tumor growth. Conclusion ISLR could promote EMT,
proliferation and invasion, but inhibit apoptosis of osteosarcoma cells by activating the PI3K/AKT pathway, there by promoting
osteosarcoma progression.
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( immunoglobulin superfamily containing leucine rich
repeart protein, ISLR ) J&—Ffr & MUK E] 72 5114
MbR Y, S50 BRE LT e Ak R RE A bt
% - ] 5544k ( epithelial-mesenchymal transition,
EMT) J& i35 I 222 RS 0 G 2R, 20 i
3 EMT Jie B HE B4 (0 34 B ) A5 22 %) 240 i )
RiBE, e FLARAT ) 70 BRI 42 AR I i) g 7,
WAWFERY, ISLR 25 250 AR i &
A, GNBESTARE, ISLR i 5 EMT, @
PSS B ik Je U0, TISLR i ke ik 1 B f 40 i
MR sE . T, 248 K& EMTM, YUER ISLR AT )
il A5 /) 20 J s 200 B P A2 1245 O B EMIT B I8
fife, FELERPIREIEIE U2, BeAh, AW BT R
ISLR 7E45 WA 2P 8 3 & 3Rk, 5IRRTUS %
YIAASE 1, BRI, ISLR 2 5 8 5 1 P e i JE A
HLI AR, ISLR 2] LU EMT 258
A R A IRAR AT A F 5 SR 53 BT T ISLR
XF B AR AR EMT {5538 4 1) 5% ) S HC T e i A
FAOLH, BB AR AT R A S
1 MR5FE
1.1 AFRAT % WedE 2021 4F 7 A ~ 2023 45 7 AHE

R T R BE BESIR 1 32 BB R R, FARRE
SR TCS IR LL B AR AR SR IE 7 28 WbR A . A
Pt OZIRBEIZWON B IR, QAR Z 1 o7 Al
375 OAIF R ILAMUEE MR ™ 5T Dy e A
ML RGP o AT L R Bife PR D3 24t (it
4520210013 ) , JFHAFETA B L E R E 1S
TG RS o DA vl 200 i P AR A L N e &t
hFOB1.19 I B A& 40 il MG63, U20S, HOS,
Saos-2 I 143B, [T A7 414 28 i eR I 52 FP 41 (short
tandem repeat, STR) %5,
1.2 EZLEAXA DMEM Bi3E . Jii4 M i
M Trizol i ] ( 32 [# Life Technologies /A #] ) ;
Lipofectamine 3000™ ( 3% [ Invitrogen 2% & ) ;
PrimeScript S %5457 & ( TaKaRa A#) ) ; SYBR
Green %¢ € 7 PCR {7 & ( 75[E QIAGEN A H] );
RIPA 24 fift 2% vh R, BCA & Al i & ( L
HEAREY) 5 HPEEE R 1 —4T ( Abcam 23
F]) ;3 CCK-8 il & M FITC-Annexin V ik & ( H
/K Dojindo /A ] ) ; Caspase-3 il 57 & [ (P )
B AW 15 sh-ISLR J¥ 41 S % sh-ISLR 129 5 4k ik
(LV-sh-ISLR ) 1 GenePharma ( ¥ ) AFIHI6;
BEIE A% 53 24 ( Bio-Imaging Systems 23 ) ) 5
SEFEOEE 1 PCR AY (72 Eppendorf AF] ) o
1.3 Fik
1.3.1 4RI R A al . A A % 10g/dl
Jifi A= I AT 100 U/ml 75 %2 3 / 55 %2 3 7Y DMEM 1
FRUWL, £ 37°C, Sml/dl B CO, FiFRFE TG TR, 195
JEIRF) 90% i, AL, 4AMf15 N sh-ISLR ZHF]
NC shRNA 41, ##18 Lipofectamine 3000"™ {7 & 1%
B 73 51K ISLR %6 % & RNA ( short hairpin RNA,
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shRNA ) J3 51 F1 B #4 % B sShRNA ( negative-control
shRNA, NC shRNA ) ¥ 4153 5l 4L 22 U208 4iftrh,
[ A B2 [0 IR ZH ( Control 2H , ANMMUTATTAb3E ) |
Kig% 48h Jr A A 75

1.3.2 gRT-PCR 44 ] ISLR #H %} ik {d ] Trizol
T2 70 B A 2 B 40 M B RNA, 200606 1 2
RNA ¥ J& K2l . i i PrimeScript 7] &K RNA
Wi SR cDNA,  LUHCH U EE PCR MR R 5
FIFHl SYBR Green ¥EfT PCR §7 4, S 2514 95°C
AR P Smin, 95°C7AEYE 30s, 60°CiE k 40s, 72°C
FEAH 60s, 40 MEFF. 5IHFH: ISLR 1E 15149
5’-TGGCATGAGAGAGAAGTGCC-3", If514:
5’-CTTACGAGAGCCACCTACAG-3’; [k GAPDH
YENZ, ERGIY: 5°-GCCGAGCTCCACAGCT
T-3°, A 514): 5-CGCAAACGTAATTTGCGCTT-
30 KA 274 A BRI R IR K

1.3.3  Western blot #; ] Bax, Bcl-2, Ki67 } EMT
AH & M PIBK-AKT 3 A S8 (H £kl
RIPA 28 th il $2 B 26 11, BCA 357 & & I 2 (1
We . ik SDS-PAGE 73 5 &5 A RE N, JTF5E 23
PVDF [ I, H Sg/dl AR 4= Wy 3 i B 1h, JnA
FFNEE 1 —3T, 4CFE R H TBST iHUE =K,
FRRINA 1gG Pk, =i FH 1h, TBST it~
K, K ECL AR SR B USR5 LA T nT ¥4k,
It H Image J A T8 1 45 IR BEARL 3T o

1.3.4  CCK-8 ILAaiM4n ey 77 . WAFMANIELL 5 x
10° 4~ / FLEY 2 B e Rh 2] 96 FLARH, 48 hm, #4510
pl () CCK-8 M A BEFL, 37°C4kLERT3% 2 h,
fiff FHBRRASCZE 450 nm A0 A3 L A0 6238 A

1.3.5 S oA ARG I A0 p 98 T2 R R A
V+ WAL N BE ( Annexin V/PT) - 3 30 40 AR 46 1)
M T-. BB YR HEE RN S x 107 40, i iE
FITC-Annexin V i3] & 15 B 45 FH Annexin V/P 4&{f
YA 15 min, SRJ5 R IR AN A G BRic i 40 A itk
17531 -

1.3.6  Transwell K ANAEIRZERE ST . FriL gL )m i gn
MOEERP T 200 pl JC I35 35 2 1Y Transwell 1%
H, ZEFE A 10 g/dl Ja4- M350,
B 24h. X NE P AMEIETT 4ml/dl 225 P
JEH 0.1g/dl 25 b 2e e o, REAILIEIR 5 M LEFFARE,
R T TR

1.3.7 Caspase-3 {ifi PRl 52 : K540 LA 5 x 10° 441
JiL / FLEERNTE 96 LAk, #E 37°C, Sml/dl (1) CO, ¥
FEF PR, SRS AR i R U AE ] Caspase-3
TE PN 2 ) & % Caspase-3 {4

1.3.8  BREARMNSZEE: M VE %28l R 2= 505 3h )
A 20 H8 JEIS MEMERR B (BALB/c) , AL

/34 NC shRNA 4 Hl sh-ISLR 41, 441 10 2, ¥
£ NC shRNA 5 sh-ISLR )18 5 75 4 A 54 s 5L YL 1y
U20S i (2x10°) &K 0.2 ml 15 T #F B H6
BB MR, T HUS 3 KT SR AR A KA
B, RS RO B R AR R, AR
WCRE—W, PRSI SS 28 RAME/INEL, Wik /b
FoE MR, MR ., SR E K P A
WIS CSLBesh Wy BRANGE FHEE RS ) R AT,
W5 T R ARG SO AR B S 1 S
1.4 %3 % o4 ffi H GraphPad Prism 7.0 #F 17
i al P4k, i SPSS.22.0 #4748 it 24 4y Br o
B R L 2R A FIAR AR IE B 4 8UhR AR ISLR 34
25 R FHEC X ¢ £ 3 # BUSE 56 NC shRNA
21 F1 sh-ISLR 21 53 Fh #% #E i g AR AR % o i L 0K
H Student-# #5555 4 JifL 52 55 2 4 0] 22 5 L BCR
R 22408, 4LIA T AR LSD KR
P<0.05 NESHAGI2HE L,
2 #£R
2.1 ISLR EFWBARFemip F 2% Ll qRT-
PCR ¥l or, His54H40 (1.01+0.02) AL,
B RREAL (5.14+1.63) 1 ISLR mRNA X} %
KEE LM, 2R EASIFFE L (=-14332,
P<0.001); [IARE, 5I1EH ASCE 405 hFOB1.19
(1.01 £0.01 )FHEL, B PR 4HHE MG63(3.05 £ 0.57 ),
U20S(4.55+0.79 ), HOS( 2.46 + 0.41 ), Saos-2( 2.62 +
0.44) #1143B (3.62£0.51) ' ISLR mRNA # %}
KLV RERG, EFEAGRI#E L (=4.883,
8.473, 3.471, 3.854, 6247, ¥ P<0.05), I
KT E B B U208 4006 TR 2ot
2.2 LB ISLR 49| F W8 g iAoz 2 WK
1. 5 Control £H F1l NC shRNA ZH#H I, sh-ISLR 4
U20S 4l 7 ISLR mRNA 2235 B A%, 25 A
B Gt L (=28.238, 28.238, ¥ P<0.05) ,
$& 75 U #K ISLR /4 40 i & #4 43 1% o). CCK-8 ¥
K Transwell & 9] 45 3 5 75, 5 Control 41 1 NC
shRNA #H A [, sh-ISLR 41 U20S 41 it 3% 5 3% )
(1=6.593, 6.835) MAMfI{RFER (=8.621, 8.448)
WEREAL, 2R EA%EE X (¥ P<0.05) .
23 REKISLR 4B AZmeA— UWiR2, &
M&E R B 7R, 5 Control 401 NC shRNA A H:,
sh-ISLR 41 U20S 4 fa i -6 B W7t i, 25 5% BHA
it L (=25.505, 25.574, ¥ P<0.05) ; A
I % 1, 5 Control ZH 1 NC shRNA #H #H L., sh-
ISLR 2H U20S 48 it H ] 745 75 ¥ Caspase-3 1 7
(1=13.489, 13.366) M A T- & 1 Bax ik ] i
ThEr (=8.628, 8.524) , HLIHT-H M Bel-2 #ikH]
TFEME(£=10.948, 10.775 ), 53 HA Gt #m L (1
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P<0.05) .
*1 JLEK ISLR X8 B S ISLR RiX K MMIETE, FEMNEM (xts)
uH Control 41 NC shRNA £ sh-ISLR 4 F P
ISLR mRNA 1.01£0.02 1.00£0.01 0.39 £ 0.04 540.429 <0.001
gl TR 2.11+025 2154022 1.02£0.11 30.080 <0.001
HIIRAEEE (%) 4132327 40.89£3.16 19.95 +2.64 48.575 <0.001
*2 2K ISLR XT4AAAT . Caspase-3 iEMERATHAFEARIENIM (xts)

u A Control 4 NC shRNA £ sh-ISLR 41 F P
HHAPHT -2 (%) 5.13£047 5.08+0.53 2346+ 135 434851 <0.001
Caspase-3 it 1.01£0.05 1.03 £ 0.04 3212034 120211 <0.001

Bax 1.00£0.02 102001 2.67+041 49.037 <0.001
Bel-2 & 1.01£0.01 1.00 £ 0.02 0.38£0.12 78.664 <0.001
2.4  JUEKISLR #p4)E P78 m ey EMT  UL3 3. 10.220, 10.058) , Vimentin Z5[1 (#=8.303, 8.164 )

Ko 25 5 5 7R, 55 Control ZH 1 NC shRNA HAH L,

sh-ISLR #H U20S 48 ¢ 7 E-cadherin ( =15.168,

F1 Snail &1 (1=9.211, 9.384 ) FZihH] B FEAL, 2%
SHAGFE Y (¥ P<0.05) .

15.087 ) A # A B F+ &, N-cadherin 25 (=
%3 LEK ISLR X8 AR EMT HHXE B RIEMZEM (xts)

i H Control NC shRNA 41 sh-ISLR £ F P
E-cadherin 5 H 1.00 £ 0.02 1.01+0.02 2.87+0.26 152.557 <0.001
N-cadherin & [ 1.01+0.01 1.00 £ 0.01 0.38+0.13 68.544 <0.001

Snail 1.01 £0.03 1.00 £0.01 0.41+£0.15 45.204 <0.001
Vimentin 2 F 1.00 +0.01 1.01+0.02 047+0.12 57.644 <0.001
2.5 L% ISLR MLEf PI3K-AKT 13 5@ 3% &4 I X (¥ P<0.05) . LA, CCK-8 32 Mz 4n i A 45

Fd, KISE R B8, 5 NC shRNA 4L, Sh-
ISLR 1 U208 4iifig p-PI3K Al p-AKT £ 1 #3151
5B AR (£=17.441, 14.452) , sh-ISLR+740 Y-P 4
20 p-PI3K I p-AKT 75 1 # 35 %¢ sh-ISLR 4 1]
BIE (=14311, 12492) , 2R HAS %2

W B, 5 Sh-ISLR 4HAH I, sh-ISLR+740 Y-P 24
AN TG ST BT (=6.145) , YR TR
B RRER (=14.197) , 2R HEASI#EX ()

P<0.05) . A A, ISLR i@ o 8 i PI3K-AKT
R il R K i = P Bz Vi e T A 1 K L 75

x4 LB ISLR X PI3K-AKT 15 518 B 1H X & B R HAIEEE NFATHRMm (xts)
| NC shRNA 41 sh-ISLR 4 sh-ISLR+740 Y-P 41 F P

1-PI3K 2 [ 1.00£0.01 104002 1.02+0.03 2751 0.156
p-PI3K &1 1.01£0.01 0.23£0.05 0.87£0.08 172.933 <0.001
1-AKT & 1.01+0.02 1.00+0.01 100 0.03 0.214 0.813
p-AKT &1 1.00£0.01 0412007 092005 122.920 <0.001

el 215+0.22 1.02£0.11 1.87£0.16 36.199 <0.001
IR (%) 5.08+0.53 2346 +1.35 10.69 + 1.24 219.323 <0.001

26WMM$RE¢WM%% AR WEFEKS. H
T2 TR L) U20S 20 5 4 Bk 8 S Fh A A
A /INEUSERY R R 100%. #R BUAR P S2 5645 1
N, YRS 2 ~ 48, sh-ISLR 2H K B 9 i g 1
BUR F R /N T NC shRNA 41, ZREAS ¥
B (¥ P<0.001) o BEAh, KN R RE 41 41
ISLR & [ A AR G ) Ki67 2R R IA K, 45

7R~ sh-ISLR 41/ 21 21 ISLR F1 Ki67 8 H
K% NC shRNA 4 5K, 25 A%
=Y (=31.709, 41.012, ¥ P<0.001) , FEOHEUK
ISLR %35 ] il R B4 P g A K
3 iFig

B RVRE SR g DL S P R R e, E R
HBhALYY . FARUIBR A B AL R B R YT
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Jride, SR TE RS Wi . FA R A
2, HAAR AR RARARE Y L, BRE
TRVIRE 593 B4 53— F- MLl 6 -9 s 128 Je -8 B 327
MG L

e 30 ) P BRER A PR R AR i T X AE AH
S FHLRIIGR, ZUO % " ABFFY S TCGA
R 2 I B ISLR S8 58 B TR (Y T )5 A
Yibrii¥. ZHANG %5 ™ A #5383 % GEO Al
TCGA %4 22 I & 1 TR IR AN e B 14 B PRI 19
ZRFRIRFLH AT, K ISLR 78 iR 2 T E
WA Th I8 LR R B R B R, R ISLR 5

BRI EEREEREY], HEISLR & 518#
B AR UE S ML i ASTE 2 . AHIFST 450 B TSLR
SERREMER, WIS AR AL g
ISLR 3k 3% [-#, 5 SIDDESH % " A A9
—5, TSR, Ea Y ISLR Bk
3¢ RNA (shRNA ) JF5IA 1B ISLR FikHH A
IR 40 D 2 U20S, WF9E & PRI ER ISLR 63k n] i 3
FAAR U20S Al st G 1, Wil pp iz, %
SN TS, ST ISLR AT 5 - P98 4
HEWERT R

x5 AEEREWAMBER / RER ISLR, Ki6e7 EAFKIE
| NC shRNA 4 sh-ISLR 4 t P
TR AR (mm) % 1N 152.04 £21.03 150.89 £ 20.76 0.123 0.903
%208 198.79 +20.15 159.63 +19.97 4365 0.000
3 259.57 +23.69 170.44 £ 2048 9.001 <0.001
%4 37635 +21.14 182.02 £ 20.03 20878 <0.001
IR (g) 347+0.56 2.07+0.23 7313 <0.001
ISLR &1 101002 047£0.05 31.709 <0.001
Ki67 &1 1.000.02 0.42£0.04 41012 <0.001

B PR DR i B RS e, BB AR TR 3 2%
EMT S s 65 i SBpILa] , A i mT BEWR g
M EER . KEMFRMIE, 25079 it 31k ISLR
i 1 PG EMT {5 538 i 02 o o ok Je ™5 B ok
ISLR il i 5 MGATS #EAER, 2 B % 40 fa 4
B, fR78. TR M EMT, b B i 20 6 o v ik
Jeg U /N As A e, DCER TSLR AT 30 il b
ARG . TR, (278 ) EMT, R F 40 g 4
TP ARBFSE &P, DUER ISLR J5 4 iz 286 1
SRR, R R PETTER ISLR B #F EMT A6 5L
E-cadherin % i%, Il ] N-cadherin, Vimentin £/l
Snail £ik, FiRZEHRKY], ISLR 768 W EMT
20 AR 28 AR v R 4% T A . AAIR ISLR 1]
REAE 0B PR B A %07, 5 ISLR 7F HiAth
Jebga o B 2T 4 SR A — 3. A, ABFSR IS
W REFE YL U20S 20 g 7 59 4R SR 52 A RS AT /N
SR R T I, & BLRMIK ISLR 263k &40
il T RR R AR Y R AR K, RRAIR T B S AR S W K67
FEHRIBKFE, SRS S 45 R —E

PI3K/AKT i f# 2 i 8 A= o LY 1) 2 I i A%
Z—, RIS \EMT R 45 LA AL My o) fig
BT, iS5 A RnES
i ZH %, 1 H BT PIBK/AKT 3848 C 8 W IE 1Ry T
MR BN, A 9Tt EESE PIBK/AKT i
BT NI R R EEA/EH, 40 SIDDESH

2 U B gY o PIBK/AKT 15 515 S B R 8 114 43
FiEMh B EEE, ZRUPRIRIE PBK/AKT (55
B FAEE I TP RS, SECT BRI sk
Je U7 H B, AHEFT LR TT ISLR 2 7538 1 3 55
PI3K/AKT 15 S 1% 76 B W h ZHVE . WFoT 4l
R BN, UUERISLR 7 U20S 48 g PI3K i1 AKT
W AL KO B E FRAK, EIUTER ISLR FHWT T PI3K/
AKT {553l 16 5 . vE—4 it 564 PI3K/AKT 15
53 [ OCBE AR M PI3K (B0 7] 740 Y-P A BEVTER
ISLR ik 0B RIE AN, w0 S0 0n 3B 740Y-P T
FoUA] 3% ISLR TR PR R34 3G 4 . 0 1 g4
Wl /A HEVE R, 0% PI3K/AKT 15 S . AW
g5 LB, ISLR i i I 1 PBK/AKT 15 5 & 3 4E
BRI EEER, B RIE Y SR T iRt T
BRSO ) o AR SEAE SR RS AR R A R rh A T
THREE, (AR — R R RIS, %5
G K e R R ML 2%, BT LA ISLR 7E 8 R o 1
FAMLEE A T g — 2 RS

Zi L rig, ISLR 7e8 YR ik, JFnlid
i 45 ] PIBK/AKT {5 53 1% {2 8 EMT S 40 i
HOTHARZR, I gE T, Amife st Ak
SE -
[1] KATTEPUR A K, GULIA A, JONES R L, et al.

Extraskeletal osteosarcomas: current update[J]. Future

Oncology, 2021, 17(7): 825-835.
(TEEE 29T )



BACHKL I B2 27 24 35

$39% HS5W 20244E9 H

J Mod Lab Med, Vol. 39, No. 5, Sept. 2024 29

[22]

(23]

antiviral immunity by suppressing the mitochondrial
reactive oxygen species-NLRP3 axis and antiviral
inflammation[J]. iScience, 2019, 16: 468-484.

EAEA, RITL, £, 4F . Pinkl/Parkin % %5 i
PR LR F VR RIS HE R (1], HEDS 242 5 0 H)
Wt 2022, 41(4): 919-926.

WANG Xiangxiang, LING Jianghong, WANG Yujiao,
et al. Regulation of mitochondrial autophagy by
PINK1/parkin signaling pathway[J]. Genomics and
Applied Biology, 2022, 41(4): 919-926.

LIN Qisheng, LI Shu, JIANG Na, et al. Inhibiting
NLRP3 inflammasome attenuates apoptosis in contrast-

[24]

induced acute kidney injury through the upregulation of
HIF1A and BNIP3-mediated mitophagy[J]. Autophagy,
2021, 17(10): 2975-2990.
GAO Youguang, DAI Xingui, LI Yunfeng, et al. Role
of parkin-mediated mitophagy in the protective effect
of polydatin in sepsis-induced acute kidney injury[J].
Journal of Translational Medicine, 2020, 18(1): 114.
YimBEEA: 2023-10-23
fEEBHA: 2024-02-02

(E#EE21T)

(2]

NIRALA B K, YAMAMICHI T, YUSTEIN J T.
Deciphering the signaling mechanisms of osteosarcoma
tumorigenesis[J]. International Journal of Molecular
Sciences, 2023, 24(14): 11367.

LI Shizhe, ZHANG He, LIU Jinxin, et al. Targeted
therapy for osteosarcoma: a review[J]. Journal of
Cancer Research and Clinical Oncology, 2023, 149(9):
6785-6797.

SUN Yifeng, ZHANG Chunming, FANG Qiongxuan, et
al. Abnormal signal pathways and tumor heterogeneity
in osteosarcoma[J]. Journal of Translational Medicine,
2023, 21(1): 99.

L, BAEMW , B, 45 HOXB3 fie #F 1 A& 41
JXEFE . SERETEI. TAS A 40 U T i L A
5% [7]. BRI R 223k | 2022, 37(1): 136-140, 181.
LUO Kai, DUAN Huabin, LUO Mingding, et al.
Mechanism of HOXB3 promoting proliferation,
cloning formation,migration and inhibiting apoptosis of
osteosarcoma cells [J]. Journal of Modern Laboratory
Medicine, 2022, 37(1): 136-140, 181.

FEINBERG A P, LEVCHENKO A. Epigenetics as
a mediator of plasticity in cancer[J]. Science, 2023,
379(6632): eaaw3835.

TAKAHASHI M, KOBAYASHI H, MIZUTANI Y, et
al. Roles of the mesenchymal stromal/stem cell marker
meflin/islr in cancer fibrosis [J]. Frontiers in Cell and
Developmental Biology, 2021, 9: 749924.

WRAE , 2=, 50 . miR-198 @t #L1n] ZEB2 J¥
EMT it R 410 il -8 200 O 48 58 RS B ML AIF 5 (0]
PRACKG G BE 2 2R | 2022, 37(4): 23-29.

CHEN Si, LI Zhonghui, WANG Ying. Study on the
mechanism of miR-198 inhibiting the proliferation and
migration of hepatoma cells by regulating EMT process
by targeting ZEB2 [J]. Journal of Modern Laboratory
Medicine, 2022, 37(4): 23-29.

HINTON K, KIRK A, PAUL P, et al. Regulation of the
epithelial to mesenchymal transition in osteosarcomalJ].
Biomolecules, 2023, 13(2): 398.

CHI Chunhua, LIU Tongming, YANG Shengnan, et al.
ISLR affects colon cancer progression by regulating the
epithelial-mesenchymal transition signaling pathway/[J].
Anti-Cancer Drugs, 2022, 33(1): ¢670-¢679.

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

ZUO Bin, HUANG Qiao, YU Wei, et al. ISLR interacts
with MGATS to promote the malignant progression of
human gastric cancer AGS cells[J]. Iranian Journal of
Basic Medical Sciences, 2023, 26(8): 960-965.
ZHANG Peng, LI Zhen, YANG Guangming. Silencing
of ISLR inhibits tumour progression and glycolysis by
inactivating the IL-6/JAK/STAT3 pathway in non-small
cell lung cancer[J]. International Journal of Molecular
Medicine, 2021, 48(6): 222.
SOUTHEKAL S, SHAKYAWAR S K, BAJPAI P,
et al. Molecular subtyping and survival analysis of
osteosarcoma reveals prognostic biomarkers and key
canonical pathways[J]. Cancers (Basel), 2023, 15(7):
2134.
MA Teng, PENG Changliang, WU Dongjin, et al.
Immune-based prognostic biomarkers associated with
metastasis of osteosarcoma[J]. General Physiology and
Biophysics, 2023, 42(1): 1-12.
VERMA K, JAISWAL R, PALIWAL S, et al. An insight
into PI3k/Akt pathway and associated protein-protein
interactions in metabolic syndrome: a recent update[J].
Journal of Cellular Biochemistry, 2023, 124(7): 923-
942.
GLAVIANO A, FOOAS C, LAM HY, et al. PI3K/
AKT/mTOR signaling transduction pathway and
targeted therapies in cancer[J]. Molecular Cancer, 2023,
22(1): 138.
XIANG Yubo, YANG Yingxin, LIU Jia, et al.
Functional role of microRNA/PI3K/AKT axis in
osteosarcoma[J]. Frontiers in Oncology, 2023, 13:
1219211.
WEI Zhun, XIA Kezhou, ZHENG Di, et al. RILP
inhibits tumor progression in osteosarcoma via
Grb10-mediated inhibition of the PI3K/AKT/mTOR
pathway[J]. Molecular Medicine, 2023, 29(1): 133.
ZHANG Zhenhao, JING Doudou, XUAN Baijun,
et al. Cellular senescence-driven transcriptional
reprogramming of the MAFB/NOTCH3 axis
activates the PI3K/AKT pathway and promotes
osteosarcoma progression[J]. Genes Diseases, 2024,
11(2): 952-963.

YR EHA: 2024-01-23

fEEIBHA: 2024-03-04





