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[HZE] HW DB MK (lewis lung carcinoma, LLC) H1 4388 1 % 5 HA 2 76 # 08 BE 1 b 988 1 2 JH A 4
MOEHE, Jik 5T Scal \CXCRA X FH M 20 B Lb A5, 0 e SR A AGr T /) Bt i 2L 2 v XL BH 14 200 B 22 35 155 O 5 L CXCR4
VE R REBR 5318 40 M 04 22 TR AR 7, Rl 43 3B R J5 A0 M6 1, WREZ 40 M CXCR4A PR W 0B M AE 41T . &5k LLC 40
1 Sca-1, CXCR4 XUFHM:41 M L4528 0. 1% ,CXCR4 FHEZNALA 0. 18% , /)N Bl Jis 2 SUAF 7 ¢ S G 2,41 5 43 BE T 41 A
WEPEHR (95.58 £0.87) % , 433k J5 15 J1 0 (94.96 £0.76) % (P >0.05) ; CXCR4 FHHEREAETC I th 23R4 K, CXCR B
PEIFRE 1 x 10° B AT BJRF , CXCRA FHEERELE 7 x 10° 757 B8 5 CXCR4 BFE AN FHAE I AE 43 B LA 5 x 107 2 x 10* 45 JF 4% 2%
3 N HTE TR, e 2 RAEMER 1 REETEE ., 8518  Lewis @40 9 CXCR4 FHME W #E A —
FE W) BRI MR R ST , RAIE R T A0 M s i

[REEIM]  AuB R, iR ;98 3B /N0 At ity 5 Ao sid 20 Bt 5 /N B, 2 38 C578L; 9 , Lewis Jiili; 32 {45, CXCR4
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Highly tumorigenic and metastatic potential of CXCR4 positive cells from Lewis

lung carcinoma cell line
Nian Weiqil , Ao Xujun2 , Chen Fanglinl , Chen Zhengtangl ('Cancer Research Center, Xinqiao Hospital, Third Military Medical
University, Chongqing, 400037 ; *Department of General Surgery, No. 532 Hospital of PLA , Huangshan, Anhui Province, 245041, China)

[Abstract ] Objective To isolate and identify the subgroups of tumor stem-like cells with a highly me-
tastatic potential from Lewis lung cancer (LLC) cell line. Methods The ratio of Sca-1 and CXCR4 cells with
dual-color immunofluorescent staining in LLC was determined by flow cytometry, and their expression in lung
tissue of mice was detected by laser confocal microscopy. CXCR4 " cells were used as a magnetic head in isola-
tion of surface markers on the cells as well as in detection of cell activity before and after isolation. Biological
behaviors of subgroups of positive CXCR4 cells were observed and analyzed. Results The ratio of Sca-1 and
CXCR4 ¥ cells in LLC was 0. 1% , and the rate of positive CXCR4 " cells in LLC was 0. 18% . Dual-color im-
munofluorescence-stained cells were observed in mouse lung tissues. The cell activity was (95.58 £0.87) %
and (94.96 +0.76) % respectively, before and after isolation (P >0.05). Tumor formation was found in sub-
groups of positive CXCR4 cells (7 x 10°). Negative and positive CXCR cells were inoculated into 3 mice
respectively at the concentration of 5 x 10 and 2 x 10* cells. No metastasis occurred in the former group. How-
ever, lung metastasis was found in 2 mice and ear metastasis was observed in 1mouse of the latter group.
Conclusion  Subgroups of positive CXCR4 cells in LLC are characterized by certain properties of cancer
metastatic stem cells and have the ability to renew themselves and metabolize.
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Joi 1 40 ifd ( cancer stem cells, CSCs ) BH g i 8 57,
R LRI A T — A B i W57 1],
Sh 9T 200 M B2 1 A R SR 22 1] 0 A S AR el L
A7 ] REBI R N RS U ¥ se e . Hermann 451 76 B iR
T R BT B B R RE Y CXCR4 ™ LA, OF
IR HAFAE 2 R R AR R R ROARA IR 22— 1]
JeRil N REER 731 T7 15 7 B MR T Sca-1" Lewis fiif
AR 40 (lewis lung cancer cells, LLC) ,jF5E T H E&
R T AR A BE SR 2 AR ST A B A s —
TR I H S e RS R A A

1 #REFE

1.1 ##

DMEM #5755 56 L 55 116 4F 13 ( 36 B Hyclone A ] ) 5 /MR
Easy Sep Wi/ RGE (JNEK Stem Cell 24H]) ; PE F7ic K B
P/ B CXCR4 Hvg i, FITC #Ric fedi/INR Sca-1 BLTERE,
PE \FITC $Ric#Y IgG [F] Y%t I8 ( 35 [H eBioscience 23 ) ; Syt
/N CXCR4 Z3aEhiiA, KT/ Sca-1 BLIERESTIR (£
Santa Cruz 24 #]) ;FITC AR 19 L 2E4HT K B IgG Fii4, TRITC 43
e S IeG Bk (R A8 F]) 5 /N Lewis filif 41
JRLRR i DT R 2= 2 M rhc R 2L s B C57BL/6J /NER 45 H 4 ~
6 JE HEPE , B AR RS IR S rh O SR AL OB I R AR IR
£5 5 fUUBE (Leica TCS SP5) fy 55 = 42 B K27 FE Al B 24 3 rp0s 52
gy E PRt WA M (32 E BD A W), AR =4 R R iR
P 58 2 AP N RIS T At
1.2 Lewis A 2m Jo 3 7%

LI LLC RBFSERT 4, 4 10% Ja 4 I35 i) DMEM ¥ 37 it
1 37 C 5% CO, %A N5 7%

1.3 AR AN Sca-1 . CXCR4 ¥ B £k

BOSBUA R0 LLC 200, K41 e B2 IR 3L R 1 x 10°4/ml,
SYHIMA FITC #7089 Sca-1 1wl I PE 471 B9 CXCR4 i Ik
5 wl, HRE DG Y4 (5 20 min, PBS PEik 2 1K, 1% 2 5 H I R &1
B, T A BRASCR , B 5 25438 30 000 AL 21,

1.4 B ERE 2T KO R 40 22 F X8 Mm

BB I LLC 20 0, 6 S 40 Y BV, 45 At e 2
P H 5 x 10°4/ml, 4R L 0. 2 ml/ H3%FhF C57BL/6 /)
AWML T 3 G K B T M a2 sk dm ) s YR
FHVKPIER E 2 10 min, PBS ¥, 5 min x 3 K JllA Sca-1 $iik
(1:100) CXCR4 (1:100) , %} fHHHn A PBS,37 CiEHF 1 h, 4 C
SR 5B 2 R, AR 958 Z 41 IgG (1:100) , 37 CHEH
1 h,PBS ¥k, I3 M E ] S min x 3 ¥¢;1 pg/ml DAPI & 3¢,
ZHIF A 10 min,5 min x 3 ¥ B HZEEKPE 1 min, B 23R 45
i3 50% ZEvhH il i, IR AR WS TR,

1.5 #izko ik CXCR4 " g fo B o ik 7] 5 & PEAE M)

He LLC 20 i i) A5 20 40 M B, I A% 1 x 10° A4/ ml, & T
100 pl A9 DMEM K732 5 A PE #Ric iy CXCR4 Hik 20 pl,

HEE, EIRIEE 15 min; il A EasySep PE selection cocktail J& &
W7 pl, RS, EE, FIEREE 15 ming I AREERYK SR
5 wl, FE5MRA), B IEEE 10 min; il A& 2% FBS Fl 1 mmol/L
EDTA ) PBS % 2.5 ml, IRAJ4Nf 5 K i 0 ARG, 08
5 min; B F3ER, (RIERE S EIERAS 2 ~ 3 s SRR
WA WA ) A ALE; BRI 4 K, AJC g 1 DMEM =&
B, siAbETE IS wl AR S 5 pl 0. 4% B
WIRATE AR R E T BB TR, ANE6 .k
S RTE NN, 2 6 SEPREE R E S FE A A, T A SRR T
AN AL o
1.6 CXCR4*'LLC #h 4435+

¥ 4r ) CXCR4 ™ LLC 41l B 72 45 9% T & A 20 ng/ml
EGF .10 ng/ml bFGF .5 mmol/L HEPES .0. 5% BSA i) 50 ml £
Frh B IR AR 37 °C 5% CO, 5 2 ~ 3 KBS f 1) 55 7%
B DA T AR AN A KRS
1.7 ARARTE L

P43 1 CXCR4 ™ 4 it . CXCR4 ™ 4t fu4ic AR 22 1 %55 5 4% Bir
S3 R T CSTBL/6T /INRAT WSS B2 R, 2Rl 5 A5 2 RIEE 1
U, BRI AS TR AR AR S 1) IR B 1)
1.8 R4S 6 A

2 W8 R S 45 B, CXCR4A ™ WE BE L 2 x 10*/ H 4 Fl,
CXCR4 ™ WAELLS x 10°/ H 455l AR 2 45 80 3 K58 R 4b st
MEEH A T RS O W R L U 2 s, UL, IR R -
PPLT (HE) et BB MERIE A 22 AR
1.9 “it¥F ik

BIELL % £ 5 Fon A TERT IS QMG P LA & CXCR4 ™ W BE
CXCR4 * 7 1 88 o 18] 14 LA 2SR o A 36, T A 5 36 B R
HGE 4144 SPSS 13.0 4b3,

2 #R

2.1 3UTE 28 Ao A5 ) T

T A & B LLC 41 i Bk v X0 BH 1 20 i (B2) bk i Ky
0.1% ,CXCR4 FHE4NME (B1 + B2) 34 0. 18% , Sca-1 [H 4 41 g
(B4 +B2)#23.1% , iK1,

10%% 10°

BT [B2 BT [B2
10°+ 107
104 10!
100":133 B4 1003133 Bdiz,
L -h ) e TR
100 100 10° 100 10" 10° 10°

BI:PE 3 &, % % X 3; B2. PE FITC & &, 3 # X #%; B3 . A K
;B4 FITC 3 & 5% H K 3%
AR AR B ok R A pu ) ) 52
1 74N Lewis A& 404K Sca-1 CXCR4 HFERIEER

2.2 RS AL LR T ST dm B A )

1 Lewis fiiJi il 2041 rh , nl DL 230 4 2 Sca-1,CX-
CR4 Zet SR , OUBH R 40 73 B A T iR 243, DLIAT 2.
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A: CXCR4 &A% &; B: Sca-l &4 & ; C: DAPI L £ mMpti; D: Kb &
B2 /INEAEASTFRREAETCE ML

2.3 HidkETJE A E LA

A3 T 40 MG 718 (95,58 £ 0. 87)% , 43 5 il J1 A
(94.96 £0.76) % ( P >0.05) , 7~ W FH R Bk 43 10k KA AR 5 iy
AR T .
2.4 CXCR4'LLC #9 &35

S35 I CXCR4 " LLC 21 fu 3 3% 1 45 1 K 372 36 8 2 Bk A
BEEAER BT R FIE ek, 1 ~2djE, Tk
T AL AL /N R B VR AR SR AN L3 d R AU T R R,
YA AE P51 I B ] L /D8R4 At S W B AR L6 d B R A
xR, WL 3,

ral

F‘r '*1.-"|

_I:IF,.

‘i‘
-
L ﬁ‘
A A¥F3R; B AKF 6 X

E3 FEIEBMENE CXCR4" TELMFREFEKERL (x400)

2.5 BRI

2 526 B B8 BE R R, CXCR4 ™ 0 B R i [] g (11. 8
1.75) d, CXCR4 " W ¥ il Jgd isf [6] Oy (12.26 + 1. 98) d(P >
0.05) , 2 WA 7 7 BEAAEL IS B st 1) 9916 . 35 2% 3 ; CXCR4 ~
BELEL x 107/ HORE IR, 1 CXCR4 ™ W BEAE 7 x 10°/ B Ay ]
BUE L WL L,

®1 TEEABEEEALE (AUF R/ AP RE0)
R A0 % F

2x100 1x10° 5x10° 2x10° 1x10° 5x10* 2x10* 1x10* 7x103
CXCR4- 373 3/3 3/3 1/3 0/3 0/3 00 00 0/0
CXCR4* 00 0/0 0/0 3/3 3/3 3/3 3/3 23 1/3

CXCR4

2.6 REF AR A IR

CXCR4 ™ 4K & B #% , CXCRA " 4 R AR ok 2 ]
REMER, 1 R RAFER, CXCR4" HEEBERE ST
CXCR4 " 41; HE Jet6 R 5B s g =i AL+, WLk 4,

b R e
A2 KAAAR AR, Bi &4 Kikirhk; C: 4444

(HE x400); D: i34 25 % (HE x400)
B4 EBFERERARBEZETL

3 it

it g 2 R [ 2 R AE T 2% d vy 18 S 1k b g, G
A AR /N il 982 ( non-small cell lung cancer, NSCLC)
e W, 2905 B 80% ,50% LA L) NSCLC % B
C R AR Bl b 5 B . BOR B Z R BF ST A,
NSCLC K AEFR & AR AHARTE T ~ [T Rk
ELh R AN I e BT e A% b R 49 1% s
Jitg ( disseminated tumor cell, DTC) P 5 3 — W57
UE S 9 20 M2 7 18 ) W) g 2 #E NSCLC & A= A 4 B B
3 1 PR T AR SR AR Y

NSCLC T2t ( 5 T 40 ke 4a i) e DA [R5
41 BT EARSP SEIUE S RAT H 3 SR RE ) Al o
P07 O ABEST NSCLC B8 LHRIH A T8y
] JfvE T 200 B AR T IR 2H A o b i b L R
TERE S K e R R HEE T B . Hermann 251 %
P CD133* CXCR4" Ji B /% 40 i I #F 5 CD133°
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