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RAB26 Promotes Nasopharyngeal Carcinoma Cell

Proliferation through Activation of p-catenin Signaling
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Abstract This study explored the effect of RAB26 on nasopharyngeal carcinoma cell proliferation and
its underlying mechanism. The RAB26 mRNA and protein expression levels in nasopharyngeal cancer tissues and
normal nasopharyngeal epithelial tissues were detected by real-time fluorescence quantitative PCR and immuno-
histochemistry experiments, and statistical analyses of RAB26 expression levels evaluated by immunohistochem-

istry with the clinicopathological characteristics of patients. RAB26 was overexpressed in nasopharyngeal carci-
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noma CNE-2 cells and knocked down in HNEI cells, and overexpressed and knocked down cell lines were established
respectively. The impact of RAB26 on the proliferation of the NPC cells was detected by CCK-8 proliferation assay, cell
clone formation assay and EdU proliferation assay. Western blot assay was used to detect the protein expression levels of
RAB26, B-catenin, cyclinD1, c-Myc and survivin in Wnt/B-catenin signaling and p-p38 MAPK/p38 MAPK, p-ERK/ERK
in MAPK/ERK signaling in nasopharyngeal carcinoma cells with overexpression and knockdown of RAB26. The CNE-
2 overexpressed RAB26 cell viability after X-ray irradiation with different irradiation doses (0 Gy, 2 Gy, 4 Gy, 6 Gy and
8 Gy) was detected in the cell clone formation assay. The results showed that RAB26 was highly expressed in naso-
pharyngeal carcinoma. The expression level of RAB26 in nasopharyngeal carcinoma was positively correlated with
the tumor type (r=0.294, P<0.05) and metastasis/recurrence (#r=0.290, P<0.05). After overexpression of RAB26,
CNE-2 nasopharyngeal carcinoma cells showed accelerated proliferation, increased expression of B-catenin, cyclin
D1, c-Myec, and survivin proteins, and increased expression of p-p38 MAPK, p-ERK proteins, while the opposite was
observed after knockdown of RAB26. Reduced radiosensitivity of nasopharyngeal carcinoma cells by overexpres-
sion of RAB26. In conclusion, RAB26 showed high expression in nasopharyngeal carcinoma and promoted the pro-

liferation of nasopharyngeal carcinoma cells by activating the Wnt/B-catenin signaling pathway and the MAPK/ERK

signaling pathway.
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**P<0.01, ***P<0.001.

A: Real-time quantitative PCR to test the relatively expression of R4AB26 mRNA in nasopharyngeal carcinoma (7=20) and normal nasopharyngeal
epithelial (n=06) tissues; B: Western blot to test the protein level of RAB26 in nasopharyngeal carcinoma cells and normal nasopharyngeal cells; C: rep-

resentative images of immunohistochemistry experiments (negative on the left, positive in the middle and strongly positive on the right); D: statistical

quantitative analysis of immunohistochemistry scores for the expression level of RAB26. **P<0.01, ***P<0.001.
El1 RAB267ZEEMREHERIE
Fig.1 High expression of RAB26 in nasopharyngeal carcinoma
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Table 1 Expression of RAB26 in normal nasopharyngeal epithelium and nasopharyngeal carcinoma tissues

RAB26% 157K
21 5] RAB26 expression level A1t E P
Group UEEES A Total
Positive Negative
Normal nasopharyngeal epithelial tissue 4 (26.67%) 11 (73.33%) 15
Nasopharyngeal carcinoma tissue 69 (98.57%) 1(1.43%) 70 46.913 <0.001
Sub-total 73 12 85

R2 RAB26RIANKT SR EH G R HRIEFHENHEX T

Table 2 Correlation between RAB26 expression level and clinicopathological characteristics of nasopharyngeal carcinoma patients

RAB2634157KF Fisherff T % i MR Hr
Il PRAFAE RAB26 expression level &t Fisher’s exact tests Correlation analysis
Clinical features i S 4 P 1 [SEKES Total
Strong positive Positive Negative r P : P
Agelyear
>45 33 17 1 51 0.881 0.695 0.055 0.652
<45 11 8 0 19
Gender
Male 35 17 1 53 1.616 0.534 0.108 0.374
Female 9 8 0 17
Tumor type
Undifferentiation 9 0 0 9 6.985 0.035 0.294 0.013
Differentiation 35 25 1 61
Metastasis/recurrence
Yes 23 6 0 29 5.868 0.024 0.290 0.015
No 21 19 1 41
Sub-total 44 25 1 70




FRAGIYE 25 RABR6E 1 G B-catenindF 5 i 177 £ MK i 200 o 444 5

461

TORERH B0, 58] RAB26 A 3 5 & s CNE-241
i e B T B RE 7 (B 2C AT 2D) o [, 383 EdU
SEIG R B, 5ot HRZHAE HE, i e TAR AB26 £ MK i 41 i
W EQUBH PE4H MO 2508 22, 00 W 68 1 4 e 384 2 (P
2EFNE 2F). IXEL505 25 B35 150 B RAB26/ 5 KA 1]
AR 33 S TR CNE-2 200 it ) 186 4
2.4 RAB26RPEFHHI S22 HNE 14003558
N T iU LR P RAB2GZI B FR B 15 0,
FA 126 F v 1A RAB26FTHNE 1200, ) FH 1855 Bk e
Faygd 1 R RAB26 1) 5= 4 L % HNE1/ShRAB26 /1
SHHELH M HNE1/ShSCR(&I 3A).  #£ CCK-8 4 Jfi 184 4 52
B, b RAB26:4 | S M s HNE 1480 i i A2 (1]
3B), I8 40 A v B T B SEE R I, P RAB26 7T Hil1
1] £ e FINE 1200 L 1) o B T R (] 3C RN 3D [F
I, G EQUSRES A, % RAB26 5 1K Ji 241 Jfd v
EdUPH P4 A £ b, 280 H W 5 1) 20 g 4 (B 3E
A 3F). ix szt ok 55T 35 B RAB265 [ 7] 4111

) LA HINE 141 R A 189 5
2.5 RAB263T FRik i fES2 M0 & H 22 4 LA (5
=Pt

N T WEFE RAB2 6 i i Fofride 422 5 e Sk WA 8 20
OSEBE , FRATTAS I 1 SR 4 B 5 B A 5% () WLE 5 I8
%, K I B-catenin g (4 H BLE I B AL . Ha s ED
IESEuG e RLER I | SR L, i RIERAB26)S
CNE-241l il B-catenin £ [ 3818 7K B S 3G 0, 11 i
e 00 235 SR A S (1 4A) o 3X 275 RAB26 1] i i i
1% Wnt/B-cateninf 5 i 12 12F & M 5 241 (1) 389 5
B-cateninfE 40 Al i P B SR AH 2 Wtf5 5 8 i 1) SC i
Fffr e —, KR EFNZN A BRI s
I, FRATIX It 3 1K Tl e 5 TR A B R AT AR R
FVAH o £ SR, FFEATI T B-catenin ) & .
R HIR, fEidFRIARAB26J5 , 410t% A B-catenin
e Bl S 2 A0, mifd RAB26JE , 41t
M1 B-catenin & I (K4B). H &5 R — P uEsk

(A) (B) © D)
CNE-2
CNE-2 CNE-2 .
e 5. 3
Vector RAB26 S -+ CNE-2/Vector Vector
Z 44 = CNE-2/RAB26 ~ N
RAB2G [ =~ WWMI—28kDa 73 gE?
~ £7 251
P-aCN P W | —— 42 kDa 8
0 T T T
0 24 48 72
Time /h Vector RAB26
(E) EdU Hochest Merge ()
CNE-2
é 50_ kK
= 1
< 2}
v 100 um -100 pun {00 pm = 404
o
al = g 30+
m |2 =
z |8 2
O | > 5 204
100 jum =
= 104
a
: .
> ©
Q $
100 pm 5100 im 100 fint Qo*‘\* &9\0 @g;\w

A: Western blotiZ A i b WA i CNE-241 i i 2 IARAB26 /26 . Vectord] Ayt i B: CCK-872: A4 ik #¢ TAR AB26 0 S WA Ji 41 i 38 55 14 5 14T C:
T FTERAB264H I 5 e T ) S 3 A 2 8 D: Giit i B0 i #IARAB26 S I ) H » E: EAUSEZER HI4C R 18, CNE-241 g (Control). % &
4 (Vector). 1T FIARAB2641(RAB26); F: 4uil & it % 4L FEAUBH AU % . *P<0.05; **P<0.01.

A: Western blot assay to detect the efficiency of overexpression of RAB26 in nasopharyngeal carcinoma CNE-2 cells. the Vector group was the control; B:

CCK-8 assay detects the impact of overexpression of RAB26 on the proliferation of nasopharyngeal carcinoma cells; C: representative graphs of over-

expression of RAB26 cells for clone formation experiments; D: statistical quantification to analyze the number of clone formation in the overexpression
of RAB26. E: representative graphs of EAU experiments with CNE-2 cells (Control), empty vector group (Vector), and overexpression of RAB26 group
(RAB206); F: statistical quantification of EdU-positive cell rate in each group. *P<0.05; **P<0.01.
B2 RAB263FRIA{E i BIEFECNE-24AIE5E
Fig.2 Overexpression of RAB26 promotes the proliferation of nasopharyngeal carcinoma CNE-2 cells
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(shSCR). if#RAB2641(shRAB26); F: Gt € i & 2HHEAURHEA I %6 . *P<0.05, **P<0.01, ***P<0.001.

A: Western blot assay to detect the efficiency of knockdown of RAB26 in nasopharyngeal carcinoma HNE1 cells, shSCR group as control; B: CCK-
8 assay detects the impact of knockdown of RAB26 on the proliferation of nasopharyngeal carcinoma cells; C: representative graph of knockdown of
RAB26 cell clone formation assay; D: statistical quantitative analysis of the number of clone formation in the knockdown of RAB26; E: representative
graph of EdU assay graphs, HNEI cells (Control), empty vector group (shSCR), knockdown RAB26 group (shRAB26); F: statistical quantification of
EdU-positive cell rate in each group. *P<0.05, **P<0.01, ***P<0.001.
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Fig.3 RAB26 knockdown inhibits the proliferation of nasopharyngeal carcinoma HNE1 cells
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A: Western blot to detect -catenin protein expression in cells; B: nuclear and plasma protein extraction kit to extract nuclear and plasma proteins from

CNE-2 and HNEI cells; Western blot to detect cytoplasmic and nuclear B-catenin protein expression in cells; C: Western blot assay for detection protein ex-

pression of c-Myec, cyclin D1 and survivin in CNE-2 and HNEI cells; D: Western blot assay for detection protein expression of p-p38 MAPK/p38 MAPK,

p-ERK/ERK in CNE-2 cells and HNE1 cells.
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Fig.4 Overexpression and knockdown of RAB26 affect the proliferation signaling pathway in nasopharyngeal carcinoma cells
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Table 3 Correlation between RAB26 expression level and patients with recurrence/metastasis after radiotherapy

RAB265% 157K Fisherff )R 235 HAFR M

I RAFEAE RAB26 expression level 41t Fisher’s exact tests Correlation analysis

Clinical features o5 [H PH 4 BF 44 Total
.. .. . Ve P r P
Strong positive Positive Negative

Metastasis/recurrence

Yes 19 4 0 23 8.508 0.006 0.486 0.002

No 5 8 1 14
Sub-total 24 12 1 37

CNE-2/RAB264 L& TE s Y = TR A (B 5A); MUK ORI 2. 8 W M7 697 FRE S

FR 22 S0 B AR T DL S R AT Hh 28, 7E1EH 6 Gy,
8 GylIE 5 715 1) XEF R AL B 5 , CNE-2/RAB264H (1 1%

AR S TR AL (K 5B). A SRR, iR
AR AB26 ALK £ R 8 £ it 140 Js S e

3 g

S WA TRE A DR s LB ks SSURI PR 7R 7 T

il S P AR T AR, AT B S ANEE, T S MR g

FLAR R IR LA 40,
%E‘Jﬁj‘?ﬂ%ﬂ,
HHRER X

PRI, R S e A K

I3 HRA R R S AR SR

RAB26}§‘H: RastB X%, BEFWF 7T 578, RAB26
TEMRE AR B IR T AR ZB R I Rl — e 1A
FAEH . EFLIE IR BN, RAB261] LB 5



464 TS
(A)_ (B)
§ 1.04
=
% ,§ 0.8
g £ 0.6
E: E
=~ = 0.4 -e- CNE-2/Vector .
I~ m‘s —— CNE-2/RAB26
m
6 0.2+
0 2 4 6
0 T T L] 1
Dose /Gy 0 2 4 6 8

Dose /Gy

A U T RS S0 A I CNE-2/RAB26 HICNE-2/VectorfE0 Gy 2 Gy 4 Gy. 6 Gy &8 Gy a4t 75 T MAIMIE J1; B: 2 88 s BRI & 77
A745 1 2873 HTCNE-2/RAB26 HICNE-2/Vector [F7- 543 4. *P<0.05, **P<0.01.

A: cell clone formation assay to detect the cell viability of CNE-2/RAB26 and CNE-2/Vector at 0 Gy, 2 Gy, 4 Gy, 6 Gy and 8 Gy irradiation doses;
B: multi-targeted single-click model fitted with dose-survival curves to analyze the survival fraction of CNE-2/RAB26 and CNE-2/Vector. *P<0.05,

**P<0.01.
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Fig.5 Overexpression of RAB26 can decrease the radiosensitivity of nasopharyngeal carcinoma cells
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