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AMIGO?2 promotes proliferation of nasopharyngeal carcinoma cells by activating
the PI3K/AKT/mTOR signaling pathway

YE Wangzhong®, XU Yuanji’, YE Yunbin®, HUANG Xinyi*, LIU Fang®, LI Jieyu®, LIN Zhizhong’, BAI Penggang’, CHEN Chuanben®
(a. Department of Radiation Oncology; b. Laboratory of Immuno-Oncology, Fujian Medical University Cancer Hospital & Fujian
Cancer Hospital, Fuzhou 350014, Fujian, China)

[Abstract] Objective: To explore the role of adhesion molecule with Ig like domain 2 (AMIGO2) in the proliferation of nasopharyn-
geal carcinoma (NPC) cells and its mechanisms. Methods: A total of 10 NPC tissue samples and 10 normal nasopharyngeal epithelial
tissue samples collected at Fujian Cancer Hospital during September 2017 and November 2017 were used for this study; in addition,
NPC cell lines (CNE-1, CNE-2, SUNE-1, 6-10B, C666-1) and human immobilized nasopharyngeal epithelial cell line NP69 were also
collected. The relative expression of AMIGO2 mRNA in above mentioned tissues and cell lines was detected by qPCR. Lentivirus vectors
were constructed to interfere AMIGO2 mRNA expression, and qPCR was used to verify its interference efficiency. CCK-8 method,
Clonal formation and Flow cytometry were performed to evaluate the effect of AMIGO?2 interference on proliferation, clone formation
and apoptosis of NPC cells. The influence of AMIGO2 interference on PI3K/AKT/mTOR signaling pathway and proliferation related
molecular markers in NPC cells was assessed by Western blotting. Results: The results of qPCR showed that AMIGO2 was highly
expressed in NPC tissues, CNE-2, and SUNE-1 cells (all P<0.01). The interference efficiency of AMIGO2 in CNE-2 and SUNE-1 cells
could reach over 50%. The interfering of AMIGO2 expression significantly inhibited the proliferation and clone formation of CNE-2
and SUNE-1 cells (all P<0.01), promoted cell apoptosis (all P<0.01), reduced the phosphorylated protein expression levels of PI3K,
AKT and mTOR in SUNE-1 cells (all P<0.01), as well as down-regulated the protein expressions of survivin and PCNA (all P<0.01).
Conclusion: AMIGO2 may promote the proliferation as well as inhibit apoptosis of NPC cells by activating the PI3K/AKT/mTOR
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signaling pathway, suggesting that AMIGO2 may be a potential target for NPC therapy.
[Key words] adhesion molecule with Ig like domain 2 (AMIGO?2); nasopharyngeal carcinoma (NPC); SUNE-1 cell; CNE-2 cell;

proliferation; apoptosis; signaling pathway
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Fig.1 Expression of AMIGO2 mRNA in NPC tissues (A) and cell lines (B)

2.5 AMIGO2 F #. 3+ PI3K/AKT/mTOR 1% 5 i % F=
ARG AN X B QR

WB il 45 5 &R , AMIGO2 T4 5 , SUNE-1 4H
JiHh PCNA 1 survivin 25 F & 15 7K1 B AKX T sh-Ctrl
41(+=9.589.9.844, 13 P<0.01; K| 3A) ; SUNE-1 4l Jfid
PI3K.AKT A mTOR FBERR AR F KPR AL (=7.213
9.136.7.721, %] P<0.01) , fj PI3K . AKT.mTOR #& [
76 I AR (.=0.292.2.669.0.830, £ P>0.05; & 3B) .
SEE6 4 RARIR , AMIGO2 A % PI3K/AKT/mTOR 15
S A3 PCNA & A £k .
3 1

AMIGO2 & i 4 R i 18 /b i B B L AR
— Tl 200 Pt 2 R B 0 15 1% R DR TR 2003 SR B B IR
TETE X PP 22 2R G0 3R, T RE AR R2E /) i SR o 22
TCAR A 22 WAk AR, A RS B R
LR 1) AMIGO2 33 _Eif , AMIGO2 i i 5
B A ES & RS 7 (protein tyrosine kinase 7, PTK7)
A AR 3 B R 2R R 40 A B L U ER AMIGO2 J5
MM GUS 153, B f5 K AETH T AHYkA
BRI IE , AMIGO2 7£ 15 %6 11 S s 1 e &
F%e A0 e (R R AR R SR R EE B , #8278 AMIGO2
AT R A PR B TR VR T #E S 2 — . {H A2, AMIGO2
2 15 BEAE NPC iR HEAE F MR FIDE o WA I ST R )
7 AMIGO2 % NPC At g 358 1 FH Je HAE R LA . B
FE 45 K B, AMIGO2 mRNA 7E NPC 2 41 34 i 3%
15 T AMIGO2 & » Re 4 NPC ZH i 14 58 I 2 12k H
P, AEFNHI NPC 410 PI3K/AK T/mTOR 15 538 %
(s . X $7R T AMIGO2 78 NPC H & 45 42 i 1F
A, IF3E 0% PIBK/AKT/mTOR 15 53 B4 {2 3 NPC

1 i 254 5 A o LR T

A W 78 2R B AMIGO2 AMYAE B 8 A 2 2
F1k, H AMIGO2 £ H & R 18 £ 38 ¥ 5 AMIGO2
HAMRRE BHE TG Z, o ERA—A0 7 B s
PrEYTN, FEF b, AT — 5@ it qPCR 4 L
B AMIGO2 2 [K 75 NPC ZH ZURN 1F 37 £ 0 20 21 A (1 A
X 257K, R I AMIGO2 mRNA H7ENPCHA
Tk, 43R, AMIGO2 =R IE A §E 5 NPC 1) &4
RIEEVIMHK AR BEH TG MHESEAFTE
SRR FLIE— 20 T LAIESE

HR, AW A FH RNAG AR T4 NPC 48 i &
CNE-2 A1SUNE-1 H1[{] AMIGO2 [ 355 , #6isF AMIGO2
o NPC 4 i 384 5 P 5200 o 208 L 0 R0 T 2 e g 28
LSRR A W) AT N I B AR AR AT A 3 I 40
T FETE A CCK -8 St atffiA K WB 1 56 1E AMIGO2
Xof M8 FE FHOAR S TR, S5 R A 4 AMIGO2 J5
AT NPC 40 f i 3 FEF SR T, 405 PCN A I
survivin % , #E77 AMIGO2 7£ NPC ) &£ K
Je R HE T o EEIER , T 12 NPC 48 ff
ST AT R, B BAIE T AMIGO2 7E NPC H1 4
N e TR PR 2 o

A » A 7t — B R T AMIGO2 {2 3 NPC 4]
o 186 4 ) RS BEAE FHALA . LIZERF 20 B, AMIGO2
TSRk T 293T 41 g NF-kB 1) 5% 3635 1% , Th 41
i AMIGO2 [P Sk A2 i3 1 AKT (1) 8% B2 AL, , {H 4715
TN R A R I -3B (glycogen-synthase kinase 3,
GSK-3p) [ AL , 2 2F 7 NF-xB FI3E 4 T 40 il i
T 1 (nuclear factor of activated T cells 1, NFAT1) [ #%
iz, SRMA IR B, AMIGO2 Sk A @ it 1 5
3-Tofk I I JUL T2 A4 3 1) 2 11 308 - 1 (3-phosphoinositide-



b

IHHHE A, 45 . AMIGO2 i i % PI3K/AKT/mTOR {5 5 3 B i i S WA 41 ) 14 7 . 1097 -

dependent kinase 1,PDK1)/PTEN/AKT i&42 5 #5001
YT BRI TG 2 BB PRI L M AR 2> . PARK 4%
i 7R B, AMIGO2 1R 4l s 4 s B 1, o] EL 42
5 PDKI1 & HAH BEAFH , AT #UE AKT 15 5 il %, {2
BN s Bl L B I IR R R i AR R R T
AMIGO? 75 88 A2 < J A (1 vl Be AR LRI . T
PI3K/AKT/mTOR i& #% 7£ 2 Fh e vh B B0E , %15
5 10 BR A A Dy S IR IR T I — AN R R EAE N
— NSRS, AT UR 2 A B B A D A AR A
Thiee2n, ¥ i 36 2 Mg Bh T oig & 28 R R 1 A4

A sh-Citrl

sh-AMIGO2

CNE-2

.

[ 2N <
¥ P N
B ! L

sh-Ctrl  sh-AMIGO2

S

SUNE-1

Q

o]
(=)

W shCtrl

N
(=]

CNE-2

N
(=)

Clonal formation rate (%)

SUNE-1

0

tr

%% [ sh-AMIGO2

CNE-2  SUNE-1

sh-Ctrl sh-AMIGO2
w]402% 7.66% w318% 11.8%
10*4 10*
g
%' g 10° 10
O | 3> 10 f
& T2s0% | 15.80% e 22.0%
0 10> 100 10° 10 0 10> 100 100 10
Annexin-V
10 ]6.23% 9.02% w0 6:6% 16.6%)
s
[Safa]
% <
= <F R s
™~ ® 1529% 24.3%

0107 100 10 10 0 100 100 10* 10

Annexin-V

IEFEE, At A S TR B 1A miR-141-3p i@
i #0 1A N PTEN I3 PI3K/AKT 15 5l B4 14t 59
B A2780 A M ¥ BV AE P 2EAT N . LI SEI0E T4l
F W, SPEN il i ##03% PI3K/AKT/c-JUN 3K i 15 miR-
4652-3P/HIPK2 i , 3F M B0 EMT A5 5 , {2 k5
. AW RMEH, TH AMIGO2 J& 1] FE 1K
PI3K.AKT H mTOR (BRI /K, #78 AMIGO2
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"P<0.05, " P<0.01 vs sh-Ctrl group

A:The cells infected by lentivirus were observed under fluorescence microscope (x100); B: Interference efficiency of AMIGO2 in NPC

cells was detected by qPCR; C: The clonogenesis ability of cells detected by clonal formation assay; D: CCK-8 assay was used to

detect the proliferation ability of cells; E: Flow cytometry was used to determine the apoptosis rate of cells
2 FH AMIGO2 K3k 3f CNE-2 #1 SUNE-1 4BIIETEFUE TR $/
Fig.2 Effect of interfering AMIGO?2 expression on proliferation and apoptosis of CNE-2 and SUNE-1 cells
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A: The protein expressions of survivin and PCNA in SUNE-1 cells were detected by WB;
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