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HE: WP B R4+ Neuritin XTTIAYB-FE & (Type III B- Microtubule protein, TUBB3)
Akt/mTOR 15 5388 (E T, it — B ¥R FT Neuritin 76 B 98 & 2 % & b (7R FL R T RE 20 T WL (it
TCAREER, U B s W, TR F T HE 5T v AR AN
FiiE: (1) #5535 4 FAFE MR N B4 & (KATOIL. SNU-1. AGS. NCI-N87) FIAIE
AR _E R4 R (GES-1) , R & &1 5% PCR(quantitative reverse transcription PCR,qRT-PCR)
SIS e B 5 9% BN iZE 12 (Western Blot, WB)SZEG A5l Neuritin 75 5 6 40 M0 S B AL I _E 52 40 i rh () 3k
Hit. (2) H pcDNA3.1-Neuritin /i # % 4% Py Y5 14 AH X {3815 Neuritin [ KATOII. NCI-N87, H
siRNA-Neuritin %4 A ¥4 52834 Neuritin /) SNU-1. AGS, Fi#iL qRT-PCR Fl WB 246 Al 4 G
MR KA WB SZER A Neuritin 5 TUBB3. Akt/mTOR {55 i 4 e 8 (A R IA T I AR e M
(3) #—2P K H CCKS8 5256 . Transwell SZE A Neuritin m 4O PRIIETE . /2 IR ZERE T -
453 (1)gRT-PCR F1 WB 256 45 5 45 {2 7R Neuritin ) mRNA K 2§ [ 1) %14 7K F-#£ KATOIII.SNU-1.
AGS. NCI-N87 H5T GES-1.  (2) qRT-PCR fil WB SZ46IF SZri (i 2H 41 g #k 7 Neuritin ) mRNA
B A ZRIA AT B IR A RRBRAR s 1 RIA 4Nk Neuritin ) mRNA K& 8 [ R IA KP4
TR AR T = . WB SEER 45 R Neuritin i R IAZH A0 gtk + TUBB3. p-Akt. pmTOR [¥]5R 1A
AP 5 R AL 40 A bk s Neuritin @R ZLZ0 Ik -F TUBB3. p-Akt. p-mTOR [ A 7K FAE T4 i 41
PPk, (3) CCK-8 SLin4h R IR Neuritin mcfICZH 40 MK R 38 55 AE 77 500 A ZH 40 i ik F41K . Transwell
S50 45 2R Neuritin SR MUK KR8 1TF A8 /00 HEZH 4 Ptk B A1
4hig: (1) Neuritin /£ N B4 R m£IA.  (2) Neuritin 75 B 41+ Al ik TUBB3 & A £
%, {21 Akt/mTOR {5 5@ & 5CHE o T I B R b /K7, Neuritin 7] 5@ (22 TUBB3 ik, WUE
Akt/mTOR 15 5%, (2 BEENELERE. (3) Neuritin Fi& T JF AL T B8, i
# I 12780877 . Neuritin 7] RERCA B WT. TG I WOHT 9 2E 4T R

J48A: HI%; Neuriting TUBB3; Akt/mTOR 135381



Abstract

Objective: The role of Neuritin on Type III  -Microtubule protein (TUBB3) and Akt/mTOR signaling
pathway in gastric cancer cells was preliminarily explored, so as to provide a basis for further exploring the
role of Neuritin in the development and possible molecular mechanism of gastric cancer, so as to provide
new potential targets for the diagnosis and prognosis of gastric cancer. Methods:(1) Four human gastric
cancer cell lines (KATOIII, SNU-1, AGS, NCI-N87) and human normal gastric mucosal epithelial cell line
(GES-1) were cultured, and the expression of Neuritin in gastric cancer cells and gastric mucosal epithelial
cells was detected by quantitative reverse transcription PCR (quantitative reverse transcription PCR,
gRT-PCR) and protein immunoblotting (Western Blot, WB). (2) KATOIII and NCI-N87, which express
relatively low Neuritin, were transfected with SNU-1 and AGS with endogenous high Neuritin with
siRNA-Neuritin, and the transfection efficiency was determined by qRT-PCR and WB experiment, and the
correlation of key proteins in TUBB3 and Akt / mTOR signaling by WB experiment.

Results: (1) qRT-PCR and WB experiments showed that the expression levels of mRNA and protein of
Neuritin were higher in KATOIIL, SNU-1, AGS and NCI-N87 than GES-1. (2) qRT-PCR and WB
experiments confirmed that the mRNA and protein of Neuritin in the knockdown group were decreased
compared with the control cell lines; the mRNA and protein of Neuritin in the overexpressing group were
increased compared with the control cell lines. The results of WB experiment showed that the expression
levels of TUBB3, p-Akt, and p-mTOR were higher in Neuritin overexpression lines than in control lines;
the expression levels of TUBB3, p-Akt, and p-mTOR in Neuritin knockdown lines were lower than those
in control lines. (3) The results of CCK-8 showed that the proliferation of the Neuritin knockdown lines
was decreased compared with the control lines. Transwell The experimental results showed that the
invasion and migration capacity of the Neuritin knockdown cell lines was decreased compared with the
control cell lines.

Conclusion: (1) Neuritin is highly expressed in human gastric cancer cell lines. (2) Neuritin promotes
TUBB3 protein expression and the phosphorylation level of key molecules in Akt/mTOR signaling

pathway in gastric cancer cells, and Neuritin may act by promoting TUBB3 expression and activating

Key words: Gastric Cancer; Neuritin; TUBB3; Akt/mTOR signaling pathway
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5 A AR OB R, AR AR DG AE T B DU KW LR R, B e R 2R
R AE T2 B RE R U AR GLOBOCAN KA 1) B 44 , 2020 4F A 3K B J i 9] =ik 108.9
Ji, [FAEZ)76.9 FiIFET R, R JL AR A ERORER 0 o X HR o AL T R SR 2R
Bita sy, (R BRI R AT R KB A S AR, Tkt R Ror, BT
TEAE MR R IREUR I E K i 1 NR R Rt s i E KB NFER R 4840 I B XA
X R ZR A, RS N R R B 5K At AR LG, AT 3B, e AR
RIBTEHARH E K S X b, B S RE AR AR T F 2 R 2 — 10, — T & vt 5t
RIAEABRFTA B R R 2 60% K AEAERTE, oAb BRI 5 43.9%; 56.6%H)4
BRIET: BB R AR, AR EIET B 50 G 48.6%7. Rk, B T E N
Hh—AFEMAFE DA, 2 Y ET A L E R I AR 2 —

L R IO TEE R BN AR IR, v AN R, W A AT RE AR A fr 8
PERGIR . DR RE R AR B AR 2580 A T B B A8 AL I b e s B 119 T g Hh B S Bl
W PR St SR bR s 35 T AR Pl PR XL, e S AT S B0 M AT, R g R IR AR AE
W2 BAR, 4 B B I BAE R R B2, B S NI B, TEiE
MFARIGIT IR, X2 B TR 2 R B R 2 —001 3 5] 8 2 0 B e
7 20%, KZH0EmEE PRI TR, 5 FAFR<S0%12, FHS W
DARRAG B i 85 BIFE T2 2R, (H H B2 B e 1 077098 = B0 T B ik S FE A, 1%
TEBA RN H— @ R B T3 AF 3 00 REK R H Al B e 7o i) 225 R 2
FAI T 0 E bR BB AT I 2 A LS T, A Bk A T DL A U 1,

Neuritin X FR{FiE AT ¥ HEIE K (CPG)1S, /&FE RN T 6 S YRl 2 [X 577 1 A7
(6p25.1) HIFHIZE TR TSR — B 03151, Neuritin 2 54K G+ ik ] 98 11 K05 fist
FE S FERIT R I BR 0 (AD) A A R g AH S A D Re i R 3R R, I EREYTHE
SRR AR AT 506180, Neuritin 78 IR AR S FRH L2 040, RERZHLT
Neuritin FJBF 7 T BEP FHE RS H (F) MRy 5 AT ThEE L, 18 Neuritin
HBE AL IZHT R I A R W, Neuritin 25 Pl & AR, ERR FRE
R RIS EAFE, KR A R PR R B /E U, {H2CT Neuritin 4% 5
KA R A ML AT 2

TEVR B AT EARE AL, X B 2 R 5 A AT s AL e, S5 R R B A
A1 Neuritin H 5 RIEF N 89.7% (52/58) , BIEAHLIH Neuritin K FRIAZE N 10.3%
(6/58) ; ¥ 5% IEH B4 Neuritin [HRIEHR N 19.0% (11/58) , KKIEHE N 81.0%
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(47/58) , 27~ Neuritin 7£ B g 22 = R IA 8 0 25 w5 Tm 55 4H 4120, @it gRT-PCR

AT WB AL 5 95 2H 2 Neuritin ] mRNA FIEE [ R IA K3 5 T 52 41 220, 15k
UESE T Neuritin 75 B HZH m3RE . BTEAAG AR S e i HoAR K
pcDNA3.1-his-neuritin. pcDNA3.1-HA-TUBB3 $£4% 4% 293T 4, WB 25 1 7K Neuritin
ok BN TIR-MEEH (TUBB3) HHEAKREERA AN, Neuritin ik T i
TUBB3 & A RIE BB RARK (P<0.05) ; TUBB3 FKi& LN Neuritin 24 H fH3RE
IKFTCFEME . UESE T Neuritin (338 I & TUBB3 1 HRIEP!,

AW T AE BT BAFE A b, W12D R 7T Neuritin 78 15 J 40 A OGRS B-f34 5 25 A (Type 111
B- Microtubule protein, TUBB3) . Akt/mTOR 15 Sl MI{EH, K7L Neuritin X 5 #2411 i
Wang . . RZERESIRMEN . 383 WB A qRT-PCR S5, K6l 5 e 40 f 5 K IE % B
FETE AN i 22 Neuritin {2 H 7K A mRNA 7K. Nt — 4R 5T Neuritin £ B J& P 7EH
ML, FATH pcDNA3.1-Neuritin JJTRLEE G IR AR IE Neuritin 1) 5 f8 41 M 5
KATO3. NCI-N87, H siRNA-Neuritin % 4% Ji 14 571X Neuritin [ 5 =40 &2 SNU-1.
AGS, Jfiliid qRT-PCR M1 WB SEEGAG AL Ge i . 2 J5 AR A WB S B ar il i %54
Neuritin 51 Neuritin f5, TUBB3. Akt/mTOR {5 Sl h LB E A RIETH N . K
i1t —2 R A CCKS8 5238 A Transwell SZEGAT M Neuritin @A MR8 5E . 18 MR
R

AWFRAPEIRT T 1E B A+ Neuritin F TUBB3. Akt/mTOR 15 538 4 (1E A,
itk — AR IT Neuritin ££ 5 % K A K J& T IR F T REM 73 LS AR RRA, DA
X B B EIZW . TS FIT SR HEE 0 ERE A

il




B1EMRERE AAFARFMETFMIL

218 H5H%

1.1 SKRutsd

1.1.1 SCIGZmBatk

N B4R KATOIL. SNU-I. AGS. NCI-N87 I+ i 8 ik 28 4E Ay BH A IR A
al, N B KGR 40i GES-1 W T G ZE4E /R AR PR A 7 o ORI 25 9 5 [
LR FEY R 0> (American Type Culture Collection, ATCC)

R 1-1 SIS AR

Table 1-1 Experimental cell lines

N R B H LR J 55,
MR L Bk, B, IS WRESs, BRI IR, A
KATOIII INEEE
5 B 74 A0 AR 4T B 2R A o
WM RS L. BEK,  NTEGH B R 1 35 7 A 410 5
SNU-1 INEE X . .
A EETR ST, bR E,
AGS N B i 2 i M RE 1T IV BRI R e W o,
Wbt efedt: BEIE; MAE4ni s rEyS T Al o4 R I B e
NCI-Ng87 NEEE
rEfe s, LRI
GES-1 N B RGE_E R 41 g i =pIN= &0 0}

1.1.2 G5 siRNA

pcDNA3.1-neuritin. pcDNA3.1-Z5Jfifii. siRNA1-neuritin. siRNA2-neuritin /% siRNA-
IR A TR R 2 B A 308 SEIG = HRft, S KAEMERAFNT .
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1.1.3 FEE(U TSGR

1.13.1 EENEEE

F 12 FEMUBREER

Table 1-2 Main instrument and equipment information

e R S0
GV Kae ot iEl S ATBR A
TR SRR A i s R A %[ Thermo 2
R E Ty TS b AER AR AT IR A F
TR IR ML 46 b AER A ACERAT IR A F
e s 2K B 27U HA SANYO 7]
RS 15 [E Eppendorf /A ]
4 H B BRI IR Z[H BIO-RAD 7]
R %fi # Sartorius 2 7
WE T ImBASE R 2% VLI T &R T BT bk
B E RO VLI 1] T HAR DURAC % )i 2 )
ATEHR Y VLRI ] HMR DR ;)i A W]
IR JEHZR A S5 & B A
aiKeE S [H Millipore 2 7]
UKL %[ GRANT A
Uk he B AN —2
HiE R B A —Aaw
Wi e AX 2[# BIO-RAD A ]
PCR 1% P 2 REEFH A R A 7]
H 3hIEEAX TINON A ]

1.1.3.2 EESLGFEHM

*1-3 FESLIOFEME R

Table 1-3 The principal experimental consumables information

FEM A4 R

ESL

T25 AR F7 R
100cm 3% L

LANSELECT A ]
LANSELECT A )
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B 13 EESIHEMER

Continuing table 1-3 Information of main experimental consumables

FEM B AR

ESA

HAFE
100uL TGl EP %
1.5mL i EP &

15mL B5.00

6 fLk

24 FLR

96 LR

10uL TR Sk

200pL JEREI Sk
Iml Jo i Sk
R0 b B
20 T H bR

Transwell /N=E

8 B

i [E Biosharp A ]
LANSELECT A #]
LANSELECT A #]
LANSELECT A #]
LANSELECT A #]
LANSELECT A #]
LANSELECT A #]
LANSELECT A #]
LANSELECT A #]
LANSELECT A #]

YL 2R 5058 280 R A 7

VL5 TH 2R S50 23 A B A
% [E Corning A F]

o o A M B AR DR R A AT IR 7

1.1.3.3 FELIGIRF

® 1-4 A ss EERGIME Bk

Tablel-4 Information table of main reagents for cell experiments

B 44 B IREEA
RPMI1640 15575 F[H Gibco A

F12 Ki9ik: PP v 2L A R PR A

IMDM 15973 P v B AL A B PR A

o 1xPBS
JiG A i3
HHRETREAW
G ML 75 4H LR A7 T
[ AEE (0.25%EDTA) A&
Lipofectamine®2000 Regent
Cell Counting Kit-8

1 [E Biosharp A ]
LL¢%1 Biolnd 2 ]
1 [E Biosharp /A ]
o [ e AR B2 25 BH AT IR A
1 [E Biosharp A ]
[ Invitrogen /A 7]
S [H BD A 7]
P o o ME B AR YR B AT IR 7

|

.

0
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B3 1-4 Afseys EELGHE B R

Continuing table1-4 Information table of main reagents for cell experiments

R4 IR AH
1% 2 e £ oo S SR A A
4% % H T o 3 SR A )

1.1.3.4 WB =238 pfr i 571

2 1-5 WB 2560 FERANE B R

Table 1-5 Information table of the main reagents of WB experiments

W EZ S E
RIPA H [ RS E R A R A F
PMSF H [ RS E R AR A F
o 1 T Tt 1R il 411 1) 7 [ 2K FRHE AR A 7
BCA 5l & A U MERE AR MR A IR A 7
15% R i il 5 177 i U ME R AR MR A IR A 7

10% PR3k i Ji 1k 771
FAEZZ MR (5x loading buffer)
JId Jig Wik
BSA
PVDF Jii

=

YL [ marker (26616)
Z thm 5> &5 1 marker (26625)
Tween-20
TBS ¥ K
Tris-Glycine Transfer Buffer
HLIK SR R
g, EKOEE
22RO GG &

B R MERE AR VIR A A IR A 7
] BN T 22 ARG BR A F
H [ RS E R PR A F
Hh [ 2SR E R A BR A F
V2% R v P A T
2% [E Thermo A F]

2 [E Thermo A ]

] BN 22 ARG BR A F
Hh [ 2R 4L R AE R PR A 7
Hh [ ZELE R AE MR A TR
Hh [ 2R 4L R AE R PR A 7
SN i
i [E Biosharp /A ]
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1.1.3.5 WB SLig iR

% 1-6 WB SZIPiik(E B&

Table 1-6 Information table of WB experimental antibodies

ZHK ige) Tl i P LA A
Neuritin bs-2464R B 1:500 R AR A 7
TUBB3 5568 £ 1:1000 F[H CST AF]

Akt 4691 £ 1:1000 F[H CST AF]

p-Akt(Ser473) 4060 i 1:2000 %E CST AF
mTOR 2983 £ 1:1000 F[H CST AF]
p-mTOR(Ser2448) 2971 ) 1:1000 %E CST AH

B-actin TA-09 AR 1:1000 HAZ S AT

=P ab205718 IIE 7R 1:10000 B Rt /AN

=P ZB-2305 IEi N 1:10000 Bt /AN

1.1.3.6 PCR SEIGHEZIRF

% 1-7 PCR SE58 1 2L 7
Tablel-7 Main reagent for PCR experiments
A 44 PR S
& RNA FEEGAG & T 5 T ME R AR YRR A AT IR
HiFiScript cDNA Synthesis Kit rh [ BN 2 A R FRA A
oh [ FEy 2 ARG TR A 7]
B RAR A 7]

UltraSYBR Mixture (Low ROX)
DNase/RNase Free Water

1.2 LG5

1.2.1 {RRERYIEFE

(1) AR E TS EW LA EINE N 30min, BT Tx R 40 e ks R 5 B T
TR 37°CTHAA 30min. FTHAEY) A E B 2w fTARHEEX. BET
-80°CHAIK IR VKA B U R A7 I A PR AT B, e B T 1B R /K I 0 /DN e 5 308 5
B, BERINFAE PG TIRRL 12 £4, SWHBHE 75%88 5 N E %
AP o FERTI) 15mL BS O N 4mL 0152 J5 40 Mot B 1) 56 A 55 37 55, K40 MR A7
IO o B5 AU AR AR B OB T & 0oFLH, 2P 5 1000rmp &40 Smin. 7E T25
1 3555 27730 o I N LT S ) 5 4 3R L SmL . 550 S5 A 4H BT 75% A TN A 4 22



51 BN EE BAFAEMERMRT
2AE, 7 I JEH Iml AR IR A E R, W R & e AR IR 5 T25 Al IR . <1
AR RS, TR TR A Bl AR IR Al 2 AR ARE. SR RS . W
T5%IERE BN 37°C AR 7740 . 24h Jo BAEE NS, AN AR DLt AT i AR AR
Ab

(2) B Wz eI A% 30min, ZHMISE 4R IR, LB 1xPBS 2%
MY 37°CIEIR T 30min. FTH AV 22 E 22w, T RHSER . s
FMIE TR, 75% MRS AR e Wi 5 2 AN R T G N 2 4. XTI
BERML, W REFRIR AN IR TR, B TE AR I PBS &0 lmL, %%
FAH Ve fE AR, EEERER IR X TR G REAA, WH B IR P AR A R 5%
WM 15mL 2504 1, 1000rmp B0 Smin J5 22BR IHE 55 5L, IR e R ik &
AR TR T 20 B 7 L2 P O e A e A s B AN M I R R R
TEURAT o K MBS SRR 75 % IR JE A NI A Th gk el R R

(3) AHMufEAR: BB MEE USRS B, I & 262 80-90% KT 34T 41 i
eI . A MR ANME T % 30min, NfI5E R 7R%E. T 1xPBS 22k 37°C
TEIR T 30mine FT A Z MW B 2w TR S@ER . 75%IPFE 5 77
AR, BANED RN W IHEE IR . PBS {HBERDPRIR UL . [m4h s
I ImL RS BT 37 CHER A M 24 . B R NI E S min, WS4
AR 5 J5 26 1R AL o B ZRKAT BEFR I, KRR AT TR IE A i 2R, #ZE 15mL
BT, BOEWE B, 3mL weiaRaE R, WME = ORI SmL Hr i
SEARTIRELN T25 R TR . P ke 8 kiR A, TEANRE TR AN B e b
A4 FR . AR AEARI TR 2. W5 75%IKS BN 37°C LB B FR AR 4k 8% 9% .

(4) HMIRAT: ATHRIVRAT 40 MO 7E BB R A B T WS FEIA 2 80-90% M, i
ITURAEAC TR . AR W2 A ME SR AMAE W 7% 30min, ZHfI5E 4955555 BB 1xPBS 200 37°C
TER T 30mine FT AW 2 e B2 m g TR S@ R, 75%IP9H5 57 sl
WG IRIMANES, BB A 4. Wl IREIREE. PBS IEMEE DM &L E. H40 i
RN 1mL JREG S B T 37 CHEIR — S A IR0 M s 7248 55 5240 iR 5 5 2 VR Ak
BRRWITE I, BRI AR ET TR R B, B2 15SmL B0 . BokE
We s b3, ImL 40 MR A7 B R NRAFE - B G, (R Ad sk 4h i
LR AR AR RS, BETRAET . B E-80°CUKFE .

(5) Fikidegy: a1 24h B anaioN 6 LA, s N LA % E K 2 50-60%.
TRFLEE N 2mL i ) BERERE IR . W) 2 NTEEE EP R 20 i 100uL FEfitis 77 4,
FA> BN 2.5ng HIFRE DNA & 5ul ¥ Lipofectamine2000 iRX77, BHRWFTIRS) . FHM
A A K & BURE DNA 1 100pL Al 75 5305 N 22 & Lipofectamine2000 57 ) 100uL
Feaitdg e, JRA, FE 10min. [7) 6 LR N3 N Lipofectamine2000 775 it ki




