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b B Je i AMPK/mTOR f555- 1 45 4% 19 9% 40 i
ELEZIEL KT RS R YA SR <2 B

MAE, XF@ 7, MEE T (1 PSSl R — IR EE R 252538, PE9E 7100615
2. THETRI R X ANRER:, Fi4: 710089 )

W E. B i+ ¥ %R (Larotrectinib, Lar) X#&MmEmie A, G X B BmRA Lo FHH, Fixk A
R R # &4 Lar (0, 100, 200, 400, 800, 1 600 #= 3 200 nmol/L ) 4% JA F A £ % & %8} COLO 205, HCT 116 A A
25 B AL JE bk 4w g CP-HO040, K A CCK-8 b & 3% 45 M| Lar xF COLO 205, HCT 116 F= CP-HO040 %8 ft 7 & F 4 % v,
4% COLO 205 #= HCT 116 ZnfLa AL 4 3 B84 (Con 41 ) | Lar 41, &5 40 (hydroxychloroquine, CQ 1) #= Lar+CQ
20, KA Transwell SE3a4M 2042 2 48 15 RIJR L3 2o e it A5 4k 5 Ki67 R R &b w3 siat /1 Sad
KT TR A B XA Lar 425 W& 4 B L % - 18] LR 354048 K AR &4 mRNA £ R 6930 Mok 4 £k
FEH T RN da e B 0L B R P I R AR MR B E LR G/ TH LS F e E £ 3% 8 (adenosine
monophosphate-activated protein kinase/mammalian target of rapamycin, AMPK/mTOR ) #3540 & &6 ik, &R Lar
T 2474 COLO 205 #= HCT 116 @ fey &5 %, AARERY M (F=355.181, 403.758, # P<0.001) . %5 Con 4848
Yo, Lar 2825 W& 20 Jo 45 2 e e 3. Ki67 ROBIREFr XR A& 241K, E-4545M%& & (E-cadherin) mRNA £k
KFHG, EHEF4ESG (Vimentin) fe k2B E G 2 (MMP2 ) mRNA £k KAk, B85/ MRkA 8RR RE %,
MAE KX KRG 43 (LC3) I/ 42 p-AMPK/AMPK JLAi it &, p62 %& & £ ik f» p-mTOR/mTOR WAL, £FAH %
HFEEL (=4.399 ~ 54214, 3 P<0.05) , %5 Lar 248, Lar+CQ ZA4mfe A % MBI Y, po2 Fa ks, £
FREA R FEL (122755 ~ 24.784, ¥ P<0.05) . £ Lar B dl R m g sife 24, LB AR 5HE
AMPK/mTOR 12 5 i@ %M i & 20 e R 8 A %
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Experimental Study of Larotrectinib Regulating Autophagy and Inhibiting
Proliferation and Migration of Colon Cancer Cells Through AMPK/mTOR
Signaling Pathway

BAI Xihui', LIU Shiyu’, SUN Yuanyuan' ( 1.Department of Pharmacy, the First Affiliated Hospital of Xi’an
Jiaotong University, Xi’an 710061, China; 2. People’s Hospital of Yanliang District, Xi’an 710089, China )

Abstract: Objective To investigate the effects of Larotrectinib (Lar) on autophagy, proliferation and migration of colon cancer
cells and its molecular mechanism. Methods Human colon cancer cell lines COLO 205, HCT 116 and human colonic epithelial
cell line CP-H040 were treated with different concentrations of Lar (0, 100, 200, 400, 800, 1600 and 3 200 nmol/L). CCK-8 assay
was used to detect the cell viability of COLO 205, HCT 116 and CP-H040 cells. COLO 205 and HCT 116 cells were randomly
divided into control group (Con group), Lar group, Chloroquine group (CQ group) and Lar+CQ group. Cell invasion was
detected by Transwell assay. Scratch test was used to detect cell migration ability. Ki67 immunofluorescence staining was used to
detect cell proliferation. Real-time quantitative polymerase chain reaction was used to detect the mRNA expression of epithelial-
mesenchymal transition related markers in colon cancer cells. Autophagy was detected by adenovirus transfection experiment and
transmission electron microscopy. Western blot was used to detect the expression of adenosine monophosphate-activated protein
kinase/mammalian target of rapamycin (AMPK/mTOR) pathway related proteins. Results Lar significantly inhibited the
viability of COLO 205 and HCT 116 cells in a concentration-dependent manner (F=355.181, 403.758, all P<0.001). Compared
with the Con group, the number of invasive cells, Ki67 fluorescence intensity and scratch healing rate of colon cancer cells in the

Lar group were decreased, the expression of E-cadherin mRNA was increased, the expressions of Vimentin and MMP2 mRNA
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were decreased, the formation of autophagosomes and autophagic flow, the ratio of microtubule-associated protein light chain 3

(LC3) II/T and p-AMPK/AMPK were increased, and the expression of p62 protein and p-mtor /mTOR ratio were decreased, with

significant differences (= 4.399 ~ 54.214, all P<0.05). Compared with the Lar group, the formation of autophagosome was

decreased and the expression of p62 protein was increased in the Lar+CQ group, and the difference was statistically significant (=

2.755 ~ 24.784, all P<0.05). Conclusion Lar can inhibit the proliferation and migration of colon cancer cells, and the

underlying mechanism is related to activation of the AMPK/mTOR signaling pathway and thus inducts autophagy.
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459 (colon cancer ) & 18 £ 4 fie i W
HGERRE , H IR A AR BT, ™
o p A A R . ARIT IR A A I HRIE AR SEIRTT
Sl EE T B, (AR S R AR AR AL
SIFARHRAR, WS A BTG 250 7 e B
Bifi 5 N2 3 DR A 30 A 5 AR DR 6 R 1Y) &
JE, EIERIT O AR HEERTT R, EALERE A
ZAK RS (tropomyosin receptor kinase, TRK ) i
TSR IR IT 2 I B 2 — PP R
7, TRK ZGR & AL 46 45 W I 8 N 1 22 Flvoiia i 1 32
FEURWK BN I, TRK @l &Rk G, Mg T iF
RONVBIRAR 5557, B aL 52 [ WA OG5 538
PE PR RE W 1, R R (Larotrectinib,
Lar) BN —FhE it BPEI5850 TRK & /N T30
i), T AE R F TRK flA BH A J8 5E A9 1 R
1HIT . (L ERTE PN TG T Lar X425 i 11
HsE . STk, ARUFRBLE S Lar T W45 79 40
MOMREEHXT FWERISER , B 1E A4 min T St
WA -

1 #R5AE

1.1 #AFs st % A% COLO 205 #il HCT 116
Yiif ( rp ERN A BE L AR M AE 2 T AL )
NG5 %k L Hz CP-HO40 4 i ( 510 3% 4 A
BHEABRAR) o FrA i3 F F5 10g/dl i
M. 100 wg/ml FERM 100 we/ml #E5E KA
RPMI 1640 $i 55, ® T 37°C, Sml/dl CO, AYNNE
B0 A TP R

12 BELHRA P (KHE Stelleck 22 7],
#t5: S5860 ); #25H W ( hydroxychloroquine, CQ ) ( 3%
Sigma A H], 5. C6628) 5 Jh4- I Al RPMI
1640 $557M ( 3EE Gibeo A7) ) 5 CCK-8 1A & (4t
IR ERHCAIRAT ) 5 NIRRT BRI b8 K
fit; ( adenosine monophosphate-activated protein
kinase, AMPK ) , B§l21t (phosphorylated, p) -
AMPK, THFA WS MAEEZEHE N ( mammalian target
of rapamycin, mTOR ) , p - mTOR, F# & AH & A
1A/1B- #24% 3-1 ( microtubule-associated protein 1A/1B
-light chain 3-I, LC3-I), LC3-II, ¥ K454 H p62
FH VM -3- BERAE 2 ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) . ¢ [ $it {& ( 3% [E CST

2cH ) s NI Kie7 ik (32 [E Abcam A ] )
GFP - mCherry - LC3 B GFP - LC3 i /5 # ( [
HHEYEARARRA T ) 5 Cytation3 £ I GERE b
% ( 3% BioTek 2y ] ) ; Chemi Doc XRS fk24 %
B G 5 it 72 46 ( 52 [E Bio-Rad 4 F] ) ; NIB
910 Y= e (BRI IR AWMU & A FRAH] ) 5
HBS-ScanX it ( Bt kA YRHE A RA R );
OLS5100 Ot AL W5 /1 ( HZ Olympus 22
Al ) 3 JEM-1400 % S 7 B 38 ( H A Tk
2:%t)
1.3 7k
1.3.1  CCK-8 11 % 40 Ml 47 7% % . ¥ COLO205,
HCT116, CP-HO040 ZHAELA 3 x 10° 4~ / FLAY 35 BEfE D
% 96 fLH. Zr915 0, 100, 200, 400, 800, 1600
13 200 nmol/L ¥ Lar 2£3%3% 24 h J5, BALIMAS
H CCK-8 %k 10 w1 CCK-8, 37°CHEHE 1 h f5isE
450 nm AR AE W GEEAE (A 18 ) o ZHHAFTE %
WEAXWT: FFEFE (%) = (A ypu /A jpmn )
x 100%,
1.3.2 #5320 R AR PR B EcA: K B3 B COLO
205 8¢ HCT 116 41 (1x10° 4>/ 4L) T 6 1L
B, 19240 Rl 4 BE 3k 60% AEAT I, BEAIL 43 %t BE
2 (Con 4 ) #1 Lar 4. Lar 21 &L A 300 nmol/
L 1) Lar, Con 41 % L i A 45 &= B 12 2% vh 3h V5 )
( phosphate buffer saline, PBS) , HieHi%&E 3 12
fL, AbBE 24 h JFHE TR SRR .
1.3.3  Transwell 52 56 K M 41 i 12 28 8 1. K%
COLO205 =% HCT116 4 Jiid (1.5 x 10" 4~ /200 w1 JG
ILYE 55 TR AN A ) W0 215 (=228 2 Matrigel
12 Transwell FHSEZES, K54 500 w1 & 10
g/dl I P3G FR A N2 T E=E A, 24 h 5 H 4
g/dl 22 5 W [ 2 A M, JFHH 0.1 g/dl 45 5%
et TERF B N IR A AL
1.3.4  RPEDICH I AN B IE FE PR Ki67 ik ¥
COLO205, HCT116 (1 x 10° 4~ /L) 42Fh T 6 FLHR -
I 132 riddb ¥ 24 h )5, ER FH 4 gd 28
FEE 2, 0.2 g/dl TritonX-100 T4L, 5 g/dl 4= 13
WHEAEM, HinA K67 Bk (1:50) , 4°CH
Fid . W H 7R IR T AP % 1gG/FITC — 4k
JEIFE 2 h, PBSIEVE, A 200 w14, 6- B -2-
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ARFE| e (DAPL) Mo K 3 i, LR
LIRS R WSS IR, Tmage T 8 0HT B 1Y
BRI, AT SEHEOERE (%)= (1%
X3k Ki67 2o ELi A /% XA ) x 100%.
1.3.5 KPR SCE keI 40 i 68 71 K COLO205
ot HCT116 (1x 10° 4~/ fL) #M T 6 fLik, 54
i FLARES B 95% Jii, FH 200 w1 EE B R
U E FRLZ AN R A R RIR . G PBS &
BRam e i A 2 ml S8 28 550, 78 S EUE
BEFHAREIFIC R 0 he AkEREE5E 24 h s, FlRI—{
BWETICTE, TN 24 h G558 RIEAASE (%)
= (0 h RIJE 9 B —24 h RIJE 58 B ) /0 h ¥ 58 7
x 100%,

1.3.6 qRT-PCR ¥aill| I}z - [ sE %46 (EMT) #H
KR mRNA FXTERIE: % 8 TRIzol it 71] Ui IH
LIS s 40 COLO0205 &% HCT116 i RNA,
H PrimeScript RT i % 57 €08 1 g RNA %%
SEN cDNA, #65E40F: 65°C 5 min (RNA 75 )
25°C 5 min( 1Bk ), 42°C 30 min( S #5355 TAEIRE ),
85°C 5 min (HGSEMERG ) o BlE 20 w1l PCR
MAAZ, #4T RT-PCR §"##, PCR 4" H4FEF Jy 94°C
5min ( FAEPE ) , 94°C 40 s (7254 ) , 40°C 40 s (IR
), 72°C 1 min (FEff) | 4240 AMFEER, 519 L
W TAYRHE AR A BT, AT : E-
FEZES 8 (E-cadherin ) : F: 5-GGGGTTAAGC
ACAACAGCAA-3’, R: 5-CAAAATCCAAGCC
CGTGGTG-3’; WA 4E& 1 ( Vimentin ): F: 5°-GC
TTCAGAGAGAGGAAGCCG-3",R: 5~ AAGGTCAA
GACGTGCCAGAG-3’; 4R & Ml 2 ( matrix
metalloproteinase 2, MMP2 ) F: 5°-GGCGGT
CACAGCTACTTCTT-3’,R: 5’-GAGGGTTGGTGGG
ATTGGAG-3"; H i -3- Bl 28 glyceraldehyde-
3-phosphate dehydrogenase, GAPDH ) : F: 5°-GCGC
CGTCTAGAAAACCTGCC-3’, R: 5’-ACCACCTGG
TGCTCAGTGTA-3’, UL GAPDH &M, fH27°¢
A Hr A HI) mRNA BIAEXT K, A C=Ct gy —
Ctyzo

1.3.7 Moo B 4% Ye SC IR A [ WA K [ s T 14 «
L5 AN COLO205 FTHCT116 (1% 10° 4~ /4L)
M E] 6 fLak , HorbicE 3535 R, I EUR ik Al
1E 37°CH%H 24 h. FIJH Lipofectamine 2000 i) £
¥ GFP-mCherry-LC3 5 GFP-LC3 i Ji5 £ 25 4 7% Y
M 24 h, ZJGHIE 1.3.2 FiRALIE 24 h, 4 g/dl £
RHEEEE, IHEHBOCIERE BRI RId %,
Image J 5 {F0 #1115 GFP+/mCherry+( B (7, [
&) 8 GFP-/mCherry+( 1.0, HWEEBHA ) B9-F14
PRI, THEAUT: FIHNHE (% )=(1%

X IR Ki67 6o B LR A /i X B ) x 100%,
FELALT 5 G0 4 5 B 0 5O B I HU(E R A
I

1.3.8 &S 7 WU AR A [ W Ol K 4
Jig 98 4 S COLO205 1 HCT116 (1 x10° 4~/ fL)
B E] 6 FLA P, AN 80%~90% il T,
B L 43 & Con 4, Lar 21, CQ 4 Fll Lar+CQ 41,
Lar 21 4FLINMA 300 nmol/L /1 Lar, CQ Z4:FLINA
20 w mmol/L f) CQ, Lar+CQ #H%EfLAIA 300 nmol/
L Y Lar A1 20 w mmol/L /% CQ 4L ¥, 24 h )5, 3 g/
dl T EEREE 2 h, PBS WPEE A 1g/dl kR [H 2
Lhe WNERREEENLK, PRE AR CRAf, Hi1Ee
VIR I I BS RRACE ShAF P iR e 6, B 5T+
T WS 45 i dea AN LR T 254, B MLIZEER 5 AL
THE A Wi IMAKI

1.3.9  Western blot £ ] F I A1 AMPK/mTOR i j#%
MRE AR WESHRFAM, MAERSH
B BRI 0 0 2R 1 SR 2 vh B0 JE AR R A
WA . i BCA 8 1 i) & I 2 1 ik
B, A RER (50 pg/ JKiE ) #EFT 10g/dl SDS-
PAGE HLik . W5, B R 156 RS 21 R I — I O |
5g/dl RS H 25 IR EA 1 he il A AMPK/mTOR 3
PRAHCHE ] p-AMPK, AMPK, p-mTOR, mTOR;
H WA e 1 LC3IVL, p62; HZ GAPDH HIHUA,
ACHEE K. H, TBST W=, EE FH -
PUBEE 1 h, AR SR . H Image T 1R
IR, H BB K S WS40 IKEE
B LUIE AR AR ik i

1.4 %it% 54 {84 GraphPad Prism 9.0 #{F4)
BrEdE . AW ETA SR EE SRR, RIE
BRI RETORIIIE £ brmfE2E (X xs) TR,
ZH 6] Fe AR P A ST AREAS ¢ KK, 224 Ja] HE AR FH PR
RZE 22501 (one-way ANOVA ) , MINZH R ZHE
FLACR ] LSD-t #536, P<0.05 A% BAS =
e

2 H#ER

2.1 Lar %45 W J% s R B 45 Wh 508 b % e B A5
ERGHwm ILFE 1, CCK-8 45 B, AN[FE W
J& Lar 4bPEAY CP-HO40 4UAFIE R LiE, 2R IS
TR L (P>0.05) o ANFEHRE Lar 40 # () COLO
205 A1 HCT 116 4iMeAAG Rz 24, HE A WRE
WHirE, ZRBEASIFE L (¥ P<0.001) . A&
5% Lar % COLO 205 F1 HCT 116 4 it = 5
F1C50 {14354 356 nmol/L F1 305 nmol/L, KM,
S S S I T IE 20 it TG ) FLASOGHE A B 2L
EEMEAE A 300 nmol/L HY Lar,
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x1 AEKE Lar {IBREMFEMAER EHEHIEE ERABEFEERLER =3, (xzxs) %]
Lar ¥ (nmol/L)
il Fif P1A
0 100 200 400 800 1600 3200
COLO 205 100£123  9132£321 7023:456 3687+123 1989+1.12 1534134 787£098  355.181 <0.001
HCT 116 100£576 7834198 5834:898 2834+578 2431x121 11.65:1.56 587+145  403.758 <0.001
CP-H040 100£0.09  99.67+143 9834187 9876+121 99.56+145 9846+1.02 97454187 1.956 0.127
22 Lar x40 oAz & . ¥ Ae i A5 AL A 89 RAGRYBERIN, ZRBEASTFEL (8
#oewm WK 2, 5 Con AL, Lar 41 COLO 205 P<0.001) .
FUHCT 116 4 ff f=Z 22 4 i %k, Ki67 255 B A1k
*r2 Lar &5 R7 MRS, EEFTEBEE BN (n=3, x+s5)
uoH Con 4 Lar 4 t{H P{H
COLO 205 4ffl RIS (1) 37823231 86.34 897 31.591 <0.001
67 SRR E (AU) 100.23 +3.89 40.65 +0.65 30.619 <0.001
EAEE (%) 41341556 11.65+0.79 37513 <0.001
HCT116 4 {ZZAE (1) 446.76 + 34.76 135.65 + 23.12 32.957 <0.001
Ki67 5 (AU) 10041 +2.87 56.34 £ 831 54214 <0.001
WRAAEH (%) 3878 +5.21 9.86+0.32 46.341 <0.001
2.3 Lar % %4 W J% 22 fe. 'F EMT 48 X 47 & 49 mRNA mRNA /KT 5, Vimentin /1 MMP2 A mRNA 7K

Rk % UL 3. gRT-PCR 45 75, 5 Con
I b#E, Lar 41 COLO 205 1 HCT116 4ifig E-cad
x3

Lar 3 &5 R AR H E-cad, Vimentin 1 MMP2 mRNA Rix

R, ZRHASI#E L (¥ P<0.001) .

Y52 (n=3, x+s)

E| Con 41 Lar 1 HE PfE
COLO 205 4iffd E-cad 1.02+0.47 1.87+0.41 14.783 <0.001
Vimentin 1.05+0.68 0.17£0.02 12.024 <0.001

MMP2 1.01+£0.26 0.23+0.05 28.653 <0.001
HCT116 41 E-cad 1.03+0.31 1.72+0.51 11.352 <0.001
Vimentin 1.07 +0.61 0.33+0.17 6.876 <0.001
MMP2 1.10 £ 0.67 0.36 + 0.06 7.853 <0.001

24 Lar st & MBEmle asia®m WHE 1,

GFP - mCherry - LC3 2% GR35 45 78, Con
2 COLO 205 1 HCT 116 4l rp 21 858 Y60 F Wiz
fiti 1A 5 B 90 HY F W/ IMA B E i R 1.03 £ 0.43
M1 1.16 £0.64, Lar At B J§ COLO 205 fil HCT 116

COLO 205

Con

Lar

GFP mCherry

Merge

ANAE T B R 3.14 + 0.62 f15.17 £ 0.75,
5 Con 1ML, Lar 4145 B9 40 it A MR B %
Wz, 2RHAASIFE L (224763, 32.631,
¥ P<0.001) .

HCT 116

GFP

mCherry

Merge

LA R R GFP /mCherry -LC3 B35 EHRC IR A, 2T (056 # /R GFP /mCherry -LC3 B FH M [ WA 1A, 8 (5% 6 3R GFPY/

mCherry"-LC3 XUPHME FAWG/IMA,  DIET G50 A 15 2 OG0 L E T &
PRBI B L8 AR
E1

GFP - mCherry - LC3 & LIl Lar X 45 B8 240 i B Ik

FWERDE S L EIOURE, HETOUED, WA BARE] |

9220 (1000 x )
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2.5 Lar AT % 8% 40 e B v R s a5 vh LA
2, ST BT B M/ IMATE S A I BT IR AR
B AT ARV AL AR A OBUZ AR S5 #4 . Con 41, CQ
2. Lar 4181 Lar+CQ 4145 5 S FLEF ) COLO 205 4l
i 8 e NS R840 R 4.00 + 0.82, 4.26 +0.91,

10.73 £2.16 1 6.76 £ 0.63 i~, HCT 116 4 i H Mk
IR S B 85 ) K 3.82+£0.69, 4.18£0.73,

COLO 205

HCT 116

26 Lar A& mEmie 448X & E KX
vy WIE3, F£4, 5 Con4HAH L, Lar 2 COLO
205 F1 HCT116 ZH b LC3IVI A THE, p62 /& 1
AR L (=46.629, 55320, 9.492, 55.320,
P<0.001) ; T CQ £l COLO 205 F1 HCT116 4 it
LC3IVI HLfE AN p62 #5 (#3515 T Con 41 (£=73.040,
49.806, 17.816, 79.755, ¥J P<0.001) , %R HA
GiiteFia o 5 Lar 411048, Lar+CQ 41 COLO 205

11.36 +2.93 1 6.34 £ 0.67 . 5 Con 2 F1 CQ 41 #H
b, Lar ZHA0MARSE N A IMATE LB B 2, 225
BAG 8L (24610, 4399, 5.601, 5.571, ¥
P<0.05) . 5 Lar 41042, Lar+CQ 14NN H M/ M
TEECGEI BREIL, 2ZRBA%IT¥E L (122755,
3.735, ] P<0.05) .

Lar+CQ
2 BT TF RGN Lar 334575 4088 B /MR BI040 000 x )

FTHCT116 41 fifd v p62 & 1R iATH & (6=15.982,
47.338, ¥ P<0.001) , TFZHIE] LC3IVT HOfE Heds,
2R TG L (=0.346,0.775, P=0.746,0.482 ),

+ + - -+ o+

cQ

Lar -+ -+ - o+ -+
LC3ll -
PE2 A -

GAPDH e we i e e > ww wn
B3 WB&RNZALEFEHMME LC3I/ A p62 EAFKIE

=4 BALHEMESR LC3I/ 1 p62 EARIELLE (n=3, x+s)
COLO 205 HCT116
| F P F P
Con Lar COQ Lar+CQ Con Lar (00 Lar+CQ
LC3IT  1.01£032 323+028 408197 3.65+086 213718 <0.001 1.06+03 207+0.18 228+034 237£052 298279 <0.001
p62 & 1.05£003 051£0.09 174006 146+0.56 259758  <0.001 1.03£0.04 072£0.04 2.13£0.65 247£075 216860 <0.001

2.7 Lar % %87 9% 48 i ' AMPK/mTOR 43 5 i@ #4548
REGREGH e LK 4, 5, Western blot 255
YR, 5 Con ZHAHI, Lar 41 COLO 205 #1 HCT116
il p-AMPK/AMPK T}, p-mTOR/mTOR HH
WAL, ZRHAGHE L (3 P<0.001)
3 itig

Lar /£ HATE 7T 69—F F AR/ N TRK #
i, XF TRK At R oAt Jm Y 100 4%, w1
DLBEREMEINH] TRK B4 FHAR AN R A sl 7.
B PRAFSE ©IFSE, Lar 78 )L FB N W 30 25 4
R S AR F A TP s A TR BB TRK 1
AR A B AR e Ak 0 (E B i I P A i TGS
T Lar X} 45 179 i VE T ST, XSt 75 Lar jAY7 45
Jig 3 Pl R 7% k= BRIE LAt L, AT il

PEVT Lar TE45 I A0 VR FH AN 20 AL . 2551
IR, Lar b 3R 52 551 B4R OC 8 90 1)\ 245 g 93 4
Jfi COLO 205 Fl HCT116 (3K, Ti%h iE 3 A4
I |- Kz 40 CP-HO40 JCR20 .

COLO 205 HCT116

Con Lar Con Lar

PANPK s ——
AP
P-MTOR s s A S
MTOR . ———
GAPDH s ——
4 WB il &A% EMME AMPK/mTOR 5 Sl B
HEEZEARIE
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x5 Lar 3} AMPK/mTOR {5 SiBEEIEXEBREMFM (n=3, xx5)
COLO 205 HCT 116
Ul t{H PME tf P1H
Con Lar Con Lar
p-AMPK/AMPK 1.01+0.21 1.94+0.47 30.578  <0.001 1.06 +0.26 1.75+0.12 28.665 <0.001
p-mTOR/mTOR 1.02+0.26 0.63+0.15 26753 <0.001 1.10+0.07 0.36 + 0.06 27.957 <0.001

S kAR et . IR R
A s T ARV E IR AS R, (A BRI AN
. —FEC 4R, TRK fEMIG L & FUEAE K&
JE R R ECHEVE R, R SRR s R I RO A
G5 kA TR B BRI A TR,
PSSRSO SRR A s . b
FUFE TSR E R, J& 2 FEAE 1Y 32 B0 IK 51
(00 TRK 1 il 790 4 158 Ay i o A 1A 33 7 25 90 19 B
2. CHEN %5 " Fge &8, ¥Lm | TRK #]
00 9 A0 B R AE AT RS, 15 S GO/GL I BHL I
AT, TR AR S " & B, siRNA $E [ Ul 2k
TRK B K a] 38 L1 7101 155 e s 20 ML EMT %4k, M
T B2 AV 9 A M 14 5 S e i A28 e 01 k4h, TRK
B 1] 0] o] 40 ] i Y e 22 A2 R P ( brain-derived
neurotrophic factor, BDNF ) 5 fit) # 22 ) 41 it Jg
HFE AR 1 ZHANG 48 MR IR B, Lar 724K
PN A AT 38 0 2 R R AR B X R T B AR, A
T 7 910 g A A B FIMR 28 56 RS . X ST 5T 5 )
T TRK B 180 E 88 5E 6 PRIA YT b 9 A
SRV o BRI 1 ARFST Lar X435 B8 40 o (1 o] BEAE
o A 1 B 43 5 PR R LSS i
BE, % Lar 10)7 5 BN s s 222 1 R
T Lar 7E45 9 J 38 AT v B N I T o At
FREERE FRFRAE R, kML TRK 2K
PEBEPEAN IR Lar A 3RS, S5l ryssE . i
BRI W% N, /R Lar X450 &
Ak SR BAT BEHIE

EMT J& [ B2 4 el i vl 28 1 % A= olc A8, 4 i )
FEMHER e, AUMEANE AR A, RIS E 2
AR AR A IS U AN AE EMT b frp, L
AN bR &Y (E-cadherin ) 2k A [E] 78 57 21 ffd A s
Y (vimentin) L B, R WEB AR
Z2HET1 . MMP F 5 N 53 AE b B B A T o h R 1R
SCEEVER], Hir MMP2 A3 1 7K S 40 A ) 35 o il o0
FFEIRAE TV BURE AR 1, 7 235 1 5 240 JE v o ke e
e KO R 28 1, R R EMT
HRNERRNZE. s " A, i - 3R
fic i i [ 5 E-cadherin 3 4 vimentin F1 MMP2
MR, P EMT, AT ek 35 445 1 96 20 Jf i 7% i
1278, RWFFEEIAE A B, Lar GENEF{K Vimentin £
MMP2 3k /KF, MFFE E-cadherin 3615, #2278 Lar

T T 45 % G 40 6 EMT, 3 100 400 41 200 Bt 50 %
R2&.

H A 38 i TRK #0861 5 B /E AL 2 415
S R B A A T, {H LEE 4% U A IR S
T TRK #5007 25 g i B b B 5 S F R4
Mo BAWSE—F i EEASF ) A TR E R, Wil
— IR, AN P AS DAL ) TR B WA B v R i
s, NI AERRLIACE i B A R L
PSS, Hp L3 /Eh—Fh A R B &
H, AWML, LC3I &z ZLB IR LC3I,
25 SRR B, A WA R 4 5
bro FTAYBFZTERWT BY, [ IR EMT 7655 b g
() At e b s DA G . 7R I LR B B, H
W i B ME R R EMT o f2 P i A5 540 7ok
PR A AR R AL RS . M, TERMEFE RS A
BOS AR, AT EEROE A W LLR S RIS RE
AL HE EMT, $hiR4E PP B9 2B, A mER Ay
fil et T A 2 1755 R IR P €0 208 RN 25 T s A A )
EMT e dHE AR BRI RS . ABFIEs R A,
1€ Lar 4bBf5, LC3IWI HUfE B & THm, #2278 Lar fi2
HET A WENMARYIE B A WE G SR . LAk, Lar [
I T AWEIEY) p62 BYFIE, 1 p62 BIA K&t [
W T 8 AR, W TR 4R AR AR T T R T
SRR, CHEERD, BB A B TR
KA, FETREMEI R g s BY I, R
PO A MR AL AT BB B THUNIRIRY Y . AR
F5% %2 B Lar AT LABAIE A BEWL, 76 Lar ZbFRAYZE
FEAMM R, 206 RBE S A B0 = T FR A
MEZF, A WEIPEHR CQ AbFH[FIFERT LAME T F Wi
TRIIE I I0H] A WEAA - IR S, X5 Lar &
BEEROR—8 T ERas R, Aot
H Lar 5509 B WEPE40 I8 T- 1] BE S Lar XJ 45 149
4 i 2 A A R B LML

AWER A FALRAE S 4%, A A EY
W%, T AMPK 41 5% mTOR i % & %% B & 2
H5AMMEZNEH, S8WE, ZREEEEE. 5
S N 235 i 9o S 2 PR AN %) A /K DA OG .
N, AMPK E—FpEME A KRS R, Hs
38 3 T JE T mTOR 3 % rha] I 5 s 55 R 40 ps3,
ULKI1 %, &5 AKEW TGS Fissh, 50
60 JED 3O L I P 6 P A K B, HAN 45 B



PUACAE B =~ A i

$390% el 2024411 H

J Mod Lab Med, Vol. 39, No. 6, Nov. 2024 35

P AMPK/mTOR 15 538 [ ] 5 25 41 i 1 14 S A
B, BRSO, S AW, IS 45 g 4
MR ARSI ETE TR . ke e I —B, AWk
I Lar 7€ 25 7 96 240 f v A2 #F p-AMPK 343 1410 61
mTOR BEFR 1L, XL R, Lar X 25 i 41 i
I Y 42 2E 4 AT RE 2 o AMPK/mTOR 38 % i
PG AR

22 LR, Lar G 45

TR R IE S | T

BAZE, HEENLE 505 AMPK/mTOR {5 5
T TS A AN N AW 55, BT ARSI\ T
T Y2 IS, RAEShB R AR 1750

WE, 8 Lar ZEI RN H T 5

frit— 9T

S

(1]

(2]

FABREGAS J C, RAMNARAIGN B, GEORGE T
J. Clinical updates for colon cancer care in 2022[J].
Clinical Colorectal Cancer, 2022, 21(3): 198-203.
DEVENPORT S N, SHAH Y M. Functions and
implications of autophagy in colon cancer[J]. Cells,
2019, 8(11): 1349.

ZHANG Ziqing, LU Yan, ZHANG Hao, et al. Enriched
environment ameliorates fear memory impairments
induced by sleep deprivation via inhibiting PIEZO1/
calpain/autophagy signaling pathway in the basal
forebrain[J]. CNS Neuroscience & Therapeutics, 2024,
30(2): e14365.

TAVERNARAKIS N. Regulation and roles of
autophagy in the brain[J]. Advances in Experimental
Medicine and Biology, 2020, 1195: 33.

Fokss , Kby, EH . AMET BDNF/Trk B 5%
3 S X A O B ERAP A T [0). AR A4y L 2020,
40(2): 211-215.

SONG Yongjia, SONG Min, GONG Yanlong.
Protective effect of autophagy on spinal cord injury
through BDNF/Trk B signaling pathway[J]. Chemistry
of Life, 2020, 40(2): 211-215.

HONG D S, DUBOIS S G, KUMMAR 8, et al.
Larotrectinib in patients with TRK fusion-positive solid
tumours: a pooled analysis of three phase 1/2 clinical
trials[J]. Lancet Oncology, 2020, 21(4): 531-540.
RICCIUTI B, GENOVA C, CRINO L, et al. Antitumor
activity of larotrectinib in tumors harboring NTRK
gene fusions: a short review on the current evidence[J].
Onco Targets and Therapy, 2019, 12: 3171-3179.
Tl XU dh , i . B 2 IRYT NTRK 5
PRIl PR AT A IR e (0], vh I gl R
2019, 46(11): 575-580.

LUO Xiangchong, LIU Jingjing, LI Gaofeng. Research
progress in the treatment of cancer patients with
positive NTRK gene fusion with larotrectinib[J].
Chinese Journal of Clinical Oncology, 2019, 46(11):
575-580.

W, ARG, REJE, 5F . JFUNIKE A 52 A4
INISFIMEI B ST DR R (D). 252R 00 | 2023, 47(3):
194-206.

YANG Xueqing, DAI Jinlian, WU Chenglong, et al.

[12]

[14]

[15]

[16]

[17]

(20]

Advances in research on small molecule inhibitors
of tropomyosin receptor kinase[J]. Progress in
Pharmaceutical Sciences, 2023, 47(3): 194-206.

HAN S Y. TRK inhibitors: Tissue-agnostic anti-cancer
drugs[J]. Pharmaceuticals (Basel), 2021, 14(7): 632.
CHEN Yicheng, WANG Huan, CHEN Yuanlei, et al.
Trk inhibitor GNF-5837 suppresses the tumor growth,
survival and migration of renal cell carcinoma[J].
Oncology Reports, 2019, 42(5): 2039-2048.

JRHEA , sknd, XUFRIM, 45 . siRNA H2 16 AR TrkB
FEPRXF P e 4 ik T24 AR REERS i 52 i B H:
Sy FHLE (7], BRI 2018, 38(17): 4262-
4265.

XING Zengshu, ZHANG Chong, LIU Zhenxiang, et
al. Effects of siRNA targeting silencing TrkB gene on
growth and metastasis of human bladder cancer cell
line T24 and its molecular mechanism[J]. Chinese
Journal of Gerontology, 2018, 38(17): 4262-4265.

Z0U Jian, ZHANG Zhang, XU Fang, et al. GZD2202,
a novel TrkB inhibitor, suppresses BDNF-mediated
proliferation and metastasis in neuroblastoma
models[J]. Journal of Drug Targeting, 2019, 27(4): 442-
450.

ZHANG Yu, HUANG Zhenlin, LI Keqiang, et al. TrkA
promotes MDM2-mediated AGPS ubiquitination and
degradation to trigger prostate cancer progression[J].
Journal of Experimental & Clinical Cancer Research,
2024, 43(1): 16.

KASI P M, AFGHAN M K, BELLIZZI A M, et al.
Larotrectinib in mismatch-repair-deficient trk fusion-
positive metastatic colon cancer after progression on
immunotherapy[J]. Cureus, 2022, 14(7): e26648.
EATT, M, B4, % . ALKBHS JA#E GEFT /)
mOA & i %] IL4S i % 7% S EMT (19 S5 5% 1], 30
A S B4, 2023, 38(4): 1-7, 21.

WANG Xifang, ZHENG Wei, MA Dongrui, et al.
Experimental study of GEFT m6A modification
regulated by ALKBHS on cholangiocarcinoma
metastasis and EMT[J]. Journal of Modern Laboratory
Medicine, 2023, 38(4): 1-7, 21.

BUTTACAVOLI M, DI CARA G, ROZ E, et
al. Integrated multi-omics investigations of
metalloproteinases in colon cancer: focus on MMP2
and MMP9Y[J]. International Journal of Molecular
Sciences, 2021, 22(22): 12389.

BB, PME , RIRE, % - FORELEE EMT
XF 4k HT-29 M4 58 . ST RS AR ZRAE J1 Y
[0). EFZGAE | 2023, 48(3): 736-743.

YANG Qi, SUN Zheng, ZHU Yimiao, et al. Astragali
radix-curcumae rhizoma combination inhibits
proliferation, migration, and invasion of colon cancer
HT-29 cells by regulating EMT[J]. China Journal of
Chinese Materia Medica, 2023, 48(3): 736-743.

LEE H J, MOON Y, CHOI J, et al. Characterization of
KRC-108 as a TrkA kinase inhibitor with anti-tumor
effects[J]. Biomolecules & Therapeutics, 2022, 30(4):
360-367.

VARGAS J N S, HAMASAKI M, KAWABATA T, et



36 BRI R 22 39 %

%6 2024411 7 J Mod Lab Med, Vol. 39, No. 6, Nov. 2024

al. The mechanisms and roles of selective autophagy in
mammals[J]. Nature Reviews Molecular Cell Biology,
2023, 24(3): 167-185.

[21] BABAEI G, AZIZ S G, JAGHI N Z Z. EMT, cancer
stem cells and autophagy; the three main axes of
metastasis[J]. Biomedecine & Pharmacotherapie, 2021,
133: 110909.

[22] whf, mEEe , G, 55 ISE I A X EIAER

5T W M2 20 i L 5 57 9 B2 TR PR 3R A3T5
A EMT B2 [1]. B IRVERG 27 2720, 2022,
29(4): 291-298.
HAN Zhao, GAO Yanling, LI Zhifeng, et al. The
mechanism of tanshinone II A on regulating EMT
in cutaneous melanoma A375 cells through TAMs
autophagy[J]. Journal of Diagnosis and Therapy on
Dermato-Venereology, 2022, 29(4): 291-298.

[23] WEI Ran, XIAO Yuhong, SONG Yi, et al. FAT4
regulates the EMT and autophagy in colorectal cancer
cells in part via the PI3K-AKT signaling axis[J].

[26]

Journal of Experimental & Clinical Cancer Research,
2019, 38(1): 112.
BENSALEM J, HATTERSLEY K J, HEIN L K, et
al. Measurement of autophagic flux in humans: an
optimized method for blood samples[J]. Autophagy,
2021, 17(10): 3238-3255.
e, W—&, T2, % . AMPK/mTOR {55l
FEAELOREA [ kP A AT (0], TR RS, 2023,
34(5): 736-740.
SHI Shuanxia, YAN Yixin, WANG lJitian, et al.
Research progress of AMPK/mTOR signaling pathway
in mitochondrial autophagy[J]. Hainan Medical Journal,
2023, 34(5): 736-740.
HAN Yohan, KEE J Y, HONG S H. Rosmarinic acid
activates AMPK to inhibit metastasis of colorectal
cancer[J]. Frontiers in Pharmacology, 2018, 9: 68.
WA EHA: 2023-09-21
fEEIEHA: 2024-03-18

(k&g 27)
al. Mortality, morbidity, and risk factors in China and
its provinces, 1990-2017: a systematic analysis for
the Global Burden of Disease Study 2017[J].Lancet
(London, England ) ,2019,394(10204):1145-1158.

[11] LUO Huiyan, WEI Wei, YE Ziyi, et al. Liquid biopsy
of methylation biomarkers in cell-free DNA[J]. Trends
in Molecular Medicine, 2021, 27(5): 482-500.

[12] YE Qianwei, LING Sunbin, ZHENG Shusen, et al.
Liquid biopsy in hepatocellular carcinoma: circulating
tumor cells and circulating tumor DNA[J]. Molecular
Cancer, 2019, 18(1): 114.

[13] JOHNSON P, ZHOU Qing, DAO DYY, et al. Circulating
biomarkers in the diagnosis and management
of hepatocellular carcinoma[J]. Nature Reviews
Gastroenterology & Hepatology, 2022, 19(10): 670-
681.

[14] MENG Zuowei, REN Qingqi, ZHONG Guolin, et al.
Noninvasive detection of hepatocellular carcinoma with
circulating tumor DNA features and « -fetoprotein[J].
Journal of Molecular Diagnostics, 2021, 23(9): 1174-
1184.

[15] HAN H S, LEE K W. Liquid biopsy: an emerging
diagnostic, prognostic, and predictive Tool in gastric
cancer[J]. Journal of Gastric Cancer, 2024, 24(1): 4-28.

[16] XU Ruihua, WEI Wei, KRAWCZYK M, et al.
Circulating tumour DNA methylation markers for

diagnosis and prognosis of hepatocellular carcinomal[J].
Nature Materials, 2017, 16(11): 1155-1161.

[17]

(18]

OLMEDILLAS-LOPEZ S, OLIVERA-SALAZAR R,
GARCIA-ARRANZ M, et al. Current and emerging
applications of droplet digital PCR in oncology: an
updated review[J]. Molecular Diagnosis & Therapy,
2022, 26(1): 61-87.
sihshs , whAE XA 0 R RN Tl A
IR RS rR O] (0], EIPRZG 20T 5E 200, 2018,
45(8): 569-574.
ZHANG Tingting, HAN Jiadi, LIU Yanfeng. Role of
voltage-gated sodium channel in tumor metastasis[J].
Journal of International Pharmaceutical Research, 2018,
45(8): 569-574.
RIRZE, BEET, MRRZE, %E SCNMI £ L PG
PRI P FRIK B R S [0, v g B A RO A
2019, 35(1): 188-192.
WU Juekun, XIONG Zhiyong, LIN Liangyi, et al.
Expression and clinical significance of SCNMI1 in
hepatitis B-related hepatocellular carcinoma[J]. Chinese
Journal of Pathophysiology, 2019, 35(1): 188-192.
FEIGEE, Beakinl, el N TEiE R Y ER 1S
JI R BB A 3 AR TS (AR DG BIF 5T (9] JFFIE L 2020,
25(6): 610-612.
TANG Qiaoping, DUAN Zhiqgiang, QIAO Kong.
Study on the correlation between SCNM1 and 3-year
prognosis in HCC patients[J]. Chinese Hepatology,
2020, 25(6): 610-612.
Yofs B H# - 2024-02-28
&1 B #: 2024-06-30




