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CXCL13 Activates Akt to Promote Radioresistance of Lung Cancer
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Abstract: Objective To investigate the role and molecular mechanism of CXCL13 on the radioresistance of
lung cancer. Methods Public database was used to analyze the expression levels of CXCL13 and CXCRS in
lung cancer patients, and the relation between the expression levels of CXCL13/CXCRS and the prognosis of
lung cancer patients who received radiotherapy only. Western blot was used to detect the effects of different
concentrations of CXCL13 and Akt inhibitor LY294002 on Akt expression and activation in human lung
cancer H1975 cells. CCK-8 method, flow cytometry and clone formation assay were used to analyze the effect
of CXCL13 and LY294002 on the proliferation, apoptosis and cell clone formation ability after X ray radiation
treatment, respectively. Results The expression levels of CXCL13 and its receptor CXCRS in lung cancer
patients were significantly higher than those in the normal group (P<0.003). The high expression level of
CXCL13 is closely related to the progression of postnatal survival (PPS) of lung cancer patients. H1975 cells
treated with 100ng/ml CXCL13 showed significantly higher proliferation level (P=0.015) and clone formation
ability (P=0.014), but lower apoptosis level (P=0.001) than the control group. 100ng/ml CXCL13 significantly
activated Akt. After 8Gy X-ray radiation treatment, the cell proliferation level (P=0.019) and clone formation
ability (P=0.001) in the 20pg/ml LY294002 combined with CXCL13 group were significantly lower than
those in the CXCL13 group alone, while the apoptosis level in the combination group was significantly higher
than that in the CXCL13 group alone (P=0.003). Conclusion CXCL13 promotes the radioresistance of lung
cancer by activating Akt.

Key words: CXCL13; Akt; Radioresistance; Lung cancer

W E: B HITCXCLI3EMEAT KA P RE R BE S F b, ik AR LREESHT
CXCL1342CXCRS A JH L L0 7 0 £ A KT, BHEFKKTF L7 EHEFSH %X Z, Western blot#in
7R R B CXCL13 e Akt 4] 7] LY 2940023+ At 5 H1975 48 i Aktf ik &1L e #vm ; CCK-83% . X 4m it
Ao LT & 5 3ot M CXCL1342LY 294002 %) 45 41 AL BRG HI97Stm i3 56 . A= LT Ak 1 893
vy, ER IFEA L PCXCLI3 A 2 RCXCRS £ A KT 2 & T E% 40 (P<0.003) , CXCL13Z &
BhEEETRRIEREEAH (PPS)
FyAa %, 100 ng/ml CXCL134: 22 43

IgiSEER: 2019-04-17; {&EHEF: 2019-08-12

EETH: BRARAFILAAE (81802997, 81602391) ; #1
b4 AR & A (2017CFB167, 2018CFB405, 2017CFB456 ) 5
WA B HF TR A4 (D20172102, Q20162109) 5 #14L 5 +3E
WAL B R4 (16Y19, 17Y10, 17Y12)

YEF G, 1. 442000 13E, S8 M EAKZTIET K=
EeA R ARk, TBFTAPER (HESF R
JBEIL) MBI E G 2. 442200 ALy, #db B AL B A
R E B2 40 A+

BEEE. ni&E (1973-) , ¥, #+, THE
I, BN FE R IE AL ST I8 5 F AR AT A, E-mail:
camelwhite@163.com

EEEA: BIRR (1992-) , &, M feik, BN EM
FEAACTT I TR R; 4T3 (1993-) , K, AL fEdk,
E BT IBAACTT I - FARBE R (2 R F— 1)

HEHI97508 0, faindg s K 2
E5Fma (P=0.015) , tfAc
KT B EAK T 2 (P=0.001) ,

WAL IET RN BEH T RA
(P=0.014) ; 100 ng/ml CXCL13 2 %
BEAKL; 8 Gyfa a2 )5, 20 ug/ml
#9LY 2940028 A CXCL13 4k 32 20 69
o 3 58 K F B 4K FCLCX13 %
WA (P=0.019) , R
KFREFHFCLCXI3 R ka2
(P=0.003) , 20 ug/ml#gLY2940025%



14 - ADEERHa IR 2020F 55474555187 Cancer Res Prev Treat,2020,Vol.47,No.1

A-CXCL134k 22 28 64 2w I 3%, 15 T% s A /1 B 21K T CLCX13 3%
4324 (P=0.001) , £5i8 CXCLI13:8 i3 #& AktA-FAf
JEAST IERIT

X§#3A: CXCL13; Akt; 2075 4&30; MR i
RES%S, R7342 SN
FFRUR 2 (R TR AR 5)FRiRAS(0SID): iR

0 5%

g DL R R 2 —, R R AT R
T SR E IR A, SRS E20% 2, ik
J7 RN AIT ) E BT B P, SR O I
SEQATT LM FEFE NN R I SR RO TR
PUAHTHAR B HVEAE LA B

A PR 2 — 285 F 48 M 40 Y RN 2 L4 i ™ A
FFo3 W i 4 L 10 B8 Bl /N G WA B T .
CXCLI3 X FRBAAEE LA 71 (B cell lymphocyte
chemoattractant, BLC1) , 2#4{kNFCXCHE
M — B, FEAAAEE IR g B,
CXCRS X FRAFEFFMR B 32441 ( Burkitt’s lympho-
ma receptor 1, BLR-1) , JECXCLI3ZIk, 25
PEFR LI HEB I T 20 A 5 S bk T 285k B A i A i
R JEARESY R, CXCL13/CXCRSTE e i)
KA R e k5 AR BE9E K LCXCL13/
CXCRS #4075 A A1 5 A0 st e, k]
DAE 3 G INK 5 5 38 A SR8 e A i g 5™
WS B, Ak R AT 52 i 200 LR T 1) AR
B HAT, E RS A ILCXCL13/CXCRS i
ST VR R OC RS I 4GE

AW 5 38 18 A WA B T B R A i 2 S 5
PRITCXCL13 5 i i F0CT7 BU B 1) 5 3R M AKtAE
CXCLI134- Sl o7 e A E AT, LU R i
AR fiff TR it 96 50 S HECC ) A A4 1) A i S s A 52
B

1 #MR5HEE
L1 F25H

DMEMK: 53k | B4R I 7E M4 H 3£ [ Gibeo
ovwl; B4 ACXCLI3 ($25250-24) [ %
[E|PeproTech/y F]; Akt |5 LY294002 (185
154447-36-6 ) 1 [ 35 [FSelleck /Nl . 2 11 24K
FEORIBUAH & . BCATE e R & . diffiT
RO G R 2 s KA AR s BT
ANGAPDH#i{A ($55ab8245) . Fldi AAkt (175
ab8805) . [PT Ap-Akt (serd73) ($5ab32370)
Prik K APt HRP-FRicd —Ht (155-ab6721 ) W
Abcam/A F] ;3 ECLAL S & 1A% £ A 5 [E Thermo

2wl CCK-8IRAA &M H HA = A,

12 LTk

1.2.1  ZHffssse  ABIREH197S 40 ikt [ H =
FlEpe A, B 10%8R 24 1 F DMEM
REFREE . B T37°C 5 5% COMN AR S v R 55
1.2.2 GEOAFLEE /3 #rCXCL13 fICXCRS
TENT I B FRIE K fEPubMed 51 (https:
//www.ncbi.nlm.nih.gov/pubmed/ ) #8242 rh#k 3|
GEO datasetsi® i, #F AGEO¥HEE, 7EHRHE
g AR OCHE]“ lung cancer”, L SR
J1“Homo sapiens”, FRFNGIGHIKIGE . 1IEH 4 .
JiE 20 K e KA A T 9 B 82 GSE30219, T4k
series_matrix {4 KO- 6 SCFGPLS70, fitr i &
SRURET RN BE IR 44 o REA IO M IE R A . il
1 R ey = = N R A N
JLA 28 N G W g L RN/ N g 2, FH GraphPad
Prism 6.0 # 17481104 o

1.2.3 Kaplan Meier-plotter’s %45 4 4 #r
CXCL13HICXCRS5 kK- 5 i 9 184 FUJ5 1)
K% it AKaplan Meier-plotter [Lung Cancer]
£ H ( Miikhttp://kmplot.com/analysis/index.php?
p=service&cancer=lung ) , i AJEHF A KIG,
TESurvival & F 43 L S AEfF 1 (0S) |
WA (FP) fiFRJE A8 (PPS) |,
fERadiotherapy i 1% £ yes, siiiDraw Kaplan
Meier-plotter, FREUA: fFHHZE .

1.2.4 Western blotfy Il (AKE  HIAFMEER
CXCLI138{LY294002/4h FLAH fifd #y556:41, ADMSO
ARFRAN AR BAPEXT B . AN (£91x10°9)
Fie BN & UL AR IR 1, BCATL I TR
FETE ., B0 pg i r1H10% SDS-PAGEIGHTK, #2
5 J5 S % B NE 0k = iR B 112 he —Pi4 CIFE
%, TBSTELVESYK>3 min, “Hi %M E2 h, TBST
PRUESTO3 min, SRIHECLALZ = 2Ot & e . U
ImagePro Plus 6.0&1G 3 BT+ K EEAR, #N
ZAENS HE L KR U EA Ry B E
IR

1.2.5 CCK-852 5 Ao W 240 Jfd 14 58 b 4 B
CXCL135{LY294002/4bFE 52502, LADMSOAL
FRAA M A BT RELL, FH8 Gy XZ& 4T, Wsean
H (291x10°4 ), LAFEFL3 00041 adii 2196 FLAR
W, H53R24 0 48 72, 96 hJE Bl A 4 i s
IIACCK-8, #96fLusF M & THHIRAMFAEL h,
ARG IN 450 nmAb I E(E

1.2.6 it 2 4 1 ARG 00 20 B o T R A i



AYBBRG 3832020 55474525 187 Cancer Res Prev Treat,2020,Vol.47,No.1

015-

CXCL1385LY2940024b 3, DMSO4b P2 /5 BH
PEXTREZH, FI8 Gy Xk MG, Wi (£y1x10°
A, TAPBSPE3 . Fic A oA TG 5 &
VB ERME, SR Annexin V/PIXUY:, 7204y
LiRUUEAFi 0855

1.2.7 HMIsE eI i s et 50s .
WA EE B 6 fLAR b, AFLS00N AN, HEA
3FLEATREAS . FAH R M A CXCL13 M (5% )
LY2940021iA4b ¥, Ff 0848 Gy XL MRS T, #
BF37TCERM PRI 14K . 14K G5 I H
PR v] DL sy, & ak3% 5%, HPBSHEFRvhvk
2~33, 1%%45 Y20 min, FREYLARK, 46
KRR e 2~330 , BT, MV, B
BRI RN E, = 50040 4 e LV Sl —

IERE.
Dby e 20 s IR,
1.3 GEiteeiik:

fdi il GraphPad Prism 6.0%K {4 Hr%dhs . $d
ZERDL (xks) Fon, il AU Student’s #4556 2 L
XHREAR G IR AT HT, I P A 36 A AL TR 36
T AT Al L8 . P<0.05 A 22 5345 BLit

R

CXCLI13FICXCRSTE R L H 13k
PLGE O H: 54 2 11t PR 5% bt 45 o 4 ThT A 4K
PEEGSE30219 M T Xf &, 43 B 1E & 4141 .
i U 87 2E 4L P Ol g 4 4 R TR R 4 S i 9 41

2.1

2L R A B A PN G I g 2L R /0N A4 L
HL P CXCLI3FMCXCRSM %A (Logfl ) 2
o GEHE I CXCL 33k K5 il I AR 433
BYJFH (P=0.037) , CXCLI3FICXCR5F ik
IK 5 il g s BRI 25 P A O ( Pexer13=0.012,
Pexcrs=0.001 ) , - FFRIKKNE SR FIPER]IC .
FAHeE, WL, MRS MisEmast . S
JEC A 00 Bt 2L 28 it R 40 o 2 PN 3 DA 98 R 7 )N
11 B il 9 1Y C X CL 1 3 4 1k 7K - 8 35 i 1 1E #4140
(P<0.001) , DLEITA. MfiffRsmgn s Mgl gl
L RO M i 98 2 20 I CX CR S TR /K- 8 3
FIEHF AL (P<0.001) , TRl A #h 28 N 0 i
IE FI/INZHR LT 98 £ C X CR 532 36 7K - 5 1F 8 2H 24 AH
WZR LG E X (P>0.05) , WEIB., FiR
25 AR CXCL13FMICXCRS ] fE 5 i 1) & LE %
YIFHE
2.2 CXCLI13{E Rk ST BE A R EE
H A7 (post progression survival, PPS ) %5 JAHK
CXCLI3 KB AN 5 MM O0S ( HR=1.07,
P=0.80) . PFSTC i #FtH &M (HR=0.67,
P=0.15) ; CXCLI13 15355l A R PPS#
YItH% ( HR=1.87, P=0.04) , ZFRIWLE2A . 2C,
2E. CXCRSHFRILAKN-5HHEHOS ( HR=0.04,
P=0.89) . PFS (HR=1.43, P=0.19) . PPS¥ L3
MXE (HR=1.16, P=0.61) , 47 WEK2B. 2D,
2F, [iRgh B R CXCL13 38 15 K - 1] G5 i
I S AR TS SRR B A AR AR e
2.3 CXCLI13f gEH197 541 i fE Skt

R1 CXCI3FNCXCRSFEFIGRFEFZSHBIXFR (1)
Table 1 Relation between CXC13/CXCRS expression and clinicopathological characteristics of lung cancer patients (1)
Characteristics N CE;I;IB exp{e(:)s;lon be P Cﬁ;ﬁs exprel:dss::n Z P
Age(years) 0.576  0.448 0.576  0.448
=50 193 98 95 95 98
<50 17 7 10 10 7
Gender 0.702  0.402 0.000  1.000
Male 184 94 90 92 92
Female 26 11 15 13 13
Tumor stage 8.484 0.037 1.346  0.718
I 126 71 55 67 59
I 43 21 22 19 24
I 35 10 25 16 19
v 6 3 3 3 3
Pathological classification 12.779 0.012 18.162  0.001
Lung adenocarcinoma 83 50 33 52 31
Lung squamous cell carcinoma 58 27 31 29 29
Lung cancer basaloid 27 16 11 8 19
Lung cancer large cell Neuroendocrine 21 5 16 8 13
Small cell lung cancer 21 7 14 8 13

Notes: the top 50% of samples with the highest CXCL13/CXCRS5 expression was considered as the CXCL13/CXCRS high-expression group; the

remaining 50% of the samples was considered as the low-expression group (” text was used).
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Figure 1 Expression levels of CXCL13(A) and CXCR5(B)
in lung cancer tissues analyzed by GEO data set GSE30219
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A: after Akt inhibitor LY (LY294002) treatment at different concentrations, the expression and activation levels of Akt were detected by Western blot;

B, C, D: the effect of 100ng/ml CXCL13 and 20pug/ml LY294002 on the proliferation, apoptosis and clone formation abilities of H1975 cells were

detected by CCK-8, flow cytometry and clone formation assay after 8Gy X-ray irradiation, respectively.
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Figure 5 Effect of Akt on CXCL13-mediated radioresistance of lung cancer cells
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