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75~™ in isolation and identification of cancer stem cells from human esophageal carcinoma
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[ABSTRACT] Objective: To isolate and identify cancer stem cells from esophageal cancer cells (ECCs) using cell surface
marker p75N"™®, Methods: ECCs were cultured from surgically resected ECC specimens; ECC cell lines TE-1 and Ecal09 were

NTR

also cultured. The expression of p75"™ in human ECCs was examined by flow cytometry. p75~"™® positive cells were isolated from

ECCs using magnetic activated cell sorting (MACS) method. The proliferation, differentiation,and the ability of colony-forming

NTR

in soft agar of the p75M™® positive cells were observed. The p75 positive cells were injected into BALB/c nude mice

subcutaneously to observe their tumorigenesis ability. The survival rates of p75~"™® positive and negative cells were assessed after

5NTR positive cells. Results; Six out of the eight cell lines,

treated with chemotherapy drugs to evaluate the resistance of p7
including SHEC-4,SHEC-6,SHEC-7 ,SHEC-8,Ecal09,and TE-1,were positive of p75~™ , with the positive rates being 2. 71% ,
0.32%,3.35%,1.13%,2.15% ,and 0. 45% , respectively. It was showed that p75™"™® positive cells possessed higher proliferation
ability compared with p75 ™ negative cells (P<C0.01). The p75 ™ positive cells had higher colony-forming ability in soft agar
compared with p75~"™® negative cells (P<C0. 01). The p75~""™® positive cells demonstrated stronger tumorigenesis ability in nude
mice. As few as 2 000 SHEC-7 cells could give rise to new tumors in xenotransplantation, with a tumorigenesis ability 50 times

as high as that of the p75 ™ negative cells. When treated with chemotherapy drugs for 48 h,p75™'™®

positive cells had significantly
higher survival rate than p75"™® negative cells (P <C 0. 05). Conclusion; The p75""™® positive ECCs possess self-renewal,
differentiation,and proliferation abilities; they are strongly resistant to chemotherapy drugs, which gives them strong tumorigenesis
ability and the characters of tumor stem cells.
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NED LIRS LVER T EOLEE 15 min; 800X g B 5
min.PBS P 2 K. HE T PBS H; ] FAC Scan i
ALY (Becton Dickinson 22 &)) Kl . Xt B 2H DA
PBS h—¥i,

1.3 Sekmizkoit  DU/BNRBLA p75N ™ BT R BT
oy —H0 5 Mg 40 Me 25 & LA £ ht /b R 1eG
(¥ W5 8 15 2R (Invitrogen 23 B)) 5 I I8 20 ig 3t

WEE . MR (Invitrogen 23 7)) X & Y B ogg
AT oy B . XIRALLL PBS A —i.

1.4 otk sh3gsase Adm Bk e prs™
PR p75™ ™ B4 B 55 B T & 10% FBS
DMEM 1 Fe v fii B hy 210" /ml, LABEAL 200 pl
AT 96 FLER IR L B — VR B R R A 3 AN AT
fLL S E 8 d, B — R B 2 A 8 d <3 fL, 4t
WE 1A E XA (A 17, T4 DMEM K 3%
HOR 7 ANMEH (B~H A7) o BRI 96 fL
M 5 TR E N 37°C (5 % CO, SRR FE A5 18 T 3
9%, BRI 24 h WE 3 41, B RAENERT 4 h,
FHEALMA 20 pl MTT,4kZ 1537 4 h J5 k837,
AL FERAR ST A DMSO 150 pl, K% 35 1R
¥ 10 min, {8 B 5 G0 T US40 P i 58 4h i o8
S A R R RN SRR S YRR E PO R
T, PR BB G0 B G IS C V6 = e M A B ) T 570
nm A0 58 4% FLOG S BE (D) AE , B Bl 40 I A R E 3
FL LB e i A K i 2k

1.5 @Ak sh st Ak ml ¥k s ) prs VR
BHCPE 20 Jf 42 3 24 fLAR L A& 10% FBS 1
DMEM i, % 37°C 5% CO, KA AR 1Y 55 3546 b
Bigt B 3 d ¥ 1 WGEERE SR 0.3.6.9.12 d Tt
AN A B S AG I H h p7 5N BH P 40 A B4 AR
b WS B ) ECCs R HT IR p75™ ™ Rk 0L
LT e 358 78 v 40 B4 A3 AR 1R O

1.6 #awfs L ® Xk B p7s VNS
P44 200 1 43 530 A% 10 % FBS 9 DMEM 1) 0. 3%
e R E T 6 fLART . Bl 2 ml. FHAE 200
A TS Dy S Bl Ry SR A A MY A g H,
37°C 5% CO, FHigE 2 i, 2 J8Ja ., T 6 fLik iy 54
FLAIIA 0.5 ml MTT,37°C F##E 30 min, fdi 1% 40
W&, THEUTTE U L EAE 50 AN DA B Y s B AR
B AR AL R

1.7 MR RBEAE B pr5 R HME S F M40 8 4
BT PBS, B [\ %% B2 40 Mg 4% #0 T BALB/c #1
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KRB R 4P ECCs R0 F 24 FLAR . B AL 1 X 10° 4
40, A 1 ml % 10% FBS i DMEM, & F 37°C .,
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SHEC-6 ,SHEC-7, SHEC-8), &4 ¥ & 1& 40 1t L4
B R AN i . ()R 25 B T LR . 4N
FHEESMAE ZMARRERIE ., KN E, BT E
=0 A I AN RPN AE: NN 3 N & PN § DN
A& (E D,

1 HEREBMETUE ECCs B
Fig 1 Morphology of ECCs under

inverted phase contrast microscope
ECCs were in polygon or short fusiform-shape with different sizes,a-
bundant cytoplasm, nuclei multiplication, and increased karyoplasmic

ratio or not. Original magnification: X 100(A) . X 400(B)
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Fig 2 Cells growth curve of separated p7
positive cells and negative cells
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(12.6+2.9) %, p75™"" PHE 41 Jifg 5 B T2 Al % B 8 &5
T A1 20 M S R 43 3 AR A (P<<0. 01)
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p75™" ™ BH P 4 Y SO M s L VR 10" A 41 L TR
B AR L AH 10° A2 MO 34 R W . 45T ok LA ik
2X10°,5X10° 4 SHEC-7 H p75""™ BH ¥ 41 Jfd 4% Fh
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{E SHEC-7 4liferh H55 2X10° 4> p75™"™ BH 44 40 fitg Bp
AT AE S AR F2 2 A A L L p75 ™ B Mk 40 A
A RE 1% 50 %, I TR KA BOR .

F1 p7s"AMEESHEAEEHRROBERR

Tab 1 Tumorigenesis of p75""® positive and negative cells in nude mice

SHEC4 SHEC-7 SHEC-8 Ecal09
Tumor cells -
105 10 105 105 10° 10° 10°
p75NTR(4) 3/4 0/4 4/4 4/4 3/4 1/4 4/4 0/4
p75NTR (—) 0/4 0/4 0/4 0/4 0/4 0/4 0/4 0/4
2.7.2 FREFWE K prTo™ A AN A BR B L A
TR B R 41 28, U0 F S AT HOE Y6, B iR ¥ O  Temce
o ~ Ecalti
TS AR (K DRV 5 AR EBEMEMHELI. 6 g
o 2
AN B MR A0 M R CBR) H p75 ™ BH A 4 L B A i B 30
WA LRV E2ES, e
s w0
= 8 '
1 2 3 4 5 6 7
Time after treatment ¢/d
= 60 B
j—é 40 ;
ES 30
2 g
s
s 10
=
0 I E 4 R

BHEARARARELZREME(B)M HE L&
Fig 3 H-E staining of representative sections of tumors in

BALB/C nude mice injected with p75 ™ positive cells (A)

and human primary esophageal carcinoma (B)

Original magnification: X 20

2.8  p75NTRIE M 4y Bl s AL 5T 25 4 8 %

2.8.1 prlV™RmMEaEmtk Bl EN  ITHY
5-Fu.DDPYEH 1~5 d J5 .40 5 p75~™ %F ECCs
HEATARIC » LA 2 20 AR ASCAS 0 G A p 75 B 1 48 i
B, 255 (K O RUIEAIT 5 WAE G p75N™
BRIV 20 Y LA AN 6] AR A 2 T, 28 4 d A F
R L5 d JE IR AR DB

Tune after treatment 1'd

4 ECCsERUTAMMBREF
B3R IE p75™™ BH M 4 Ba bk 1
Fig 4 Proportion of p75™™ positive cells in ECCs cultured

in FBS/DMEM medium with chemotherapy drugs
A: 5-Fu; B: DDP

2.8.2 WA EERHLE B prs VN HM A5
p75N"™ B M 4 A 43 S AE A [ i B 0 Ak T 25 W vh VR
48 h J& N MTT A 0 240 M A7 35 R ol . 45 3 (&
5) R B AT 25 WE RS A D i p75 N
PEANABE T, p75~"™ B 40 Mt B/ 1 0 7R =
1k T7 25 Wy vk BE AR FH R L p7.5 Y B 40 it 2% B0 Ao
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RO 25, R B B AN RE TS, W p75 Y B M 40 i
7305 B 2 (P<<0. 05)
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Fig 5§ Survival curve of p7 positive cells and

negative cells derived from ECCs after exposed to
chemotherapy agents
Both p75NTR positive and p75 TR negative tumor cells were collected
from ECCs by MACS sorting. 1 X 10* cells/well were plated in 96-
well plate and treated with various concentrations of 5-Fu or DDP for
48 h in FBS/DMEM medium. * P<0. 05 ws autologous p75NTR nega-
tive cells;n=18,7=+5s. A: 5-Fu; B: DDP
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BDNF NT-3 Fl NT-4 X3 G446 78 Trk £
TEAE T B0 b, $2 @ X b 48 3R T 0 RN
PEDT B BT Ok A B A i T AN % . Okumura
LU SEUE B IE W B L AN b g p75NTR BH
A B AT 5 A R R Z 1 kAR T L A R
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U@ RSN A - A T = N = N S S e L
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CSCs I EUR BE J) /2 %5 CSCs f B 2 317,
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T B AT e, O RE (5 A R 4 /) T AS BE AR B i 97
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