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Separation of invasive subpopulation from primary human renal cell carcinoma via in vitro invasion assay

TAN Xiao-jie' , HOU Jian-guo®, HE Song-qin', CHEN Bei-chuan' , CAO Guang-wen'" (1. Department of Epidemiology, Fac-
ulty of Health Service, Second Military Medical University, Shanghai 200433, China; 2. Department of Urology, Changhai
Hospital, Second Military Medical University, Shanghai 200433)

[ABSTRACT] Objective: To isolate the invasive and non-invasive cells from primary human renal cell carcinoma (RCC) in
vitro. Methods: Fresh RCC surgical specimens from 32 primary RCC patients were primarily cultured following enzyme diges-
tion or mechanical minimization in vitro. In vitro invasion assay using the Transwell cultures coating Matrigel was performed
for separation and recovery of invasive and non-invasive cells from the primary culture of 3 RCC patients. The concentration of
Matrigel, recovery time and trypsinization were subsequently optimized. Results: The successful rate of primary culture was
90. 6% (29/32). Recovery of invasive cells was performed ideally when matrigel (diluted into 1. 0 mg/ml and 20 pul) was coated
onto the filter of the well;cell suspension was at a concentration of 5>X10° /ml and invasive cells were recovered on the 5th day of
culture. The growth of non-invasive cells was scattered, while that of the invasive cells was focal. The doubling time of invasive
cells was 36. 1 h and that of non-invasive was 50. 6 h. Conclusion: The in vitro invasion assay using the Transwell is able to sep-
arate and recover the highly invasive primary RCC cells. The primary cells represent intact subpopulation composition, but it
can hardly get through the life span of human primary tumor cells.
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1.3 RCC R maathsha sz 5 ik 3 BRI
JRAC R F A K E R RCC, R H Ik i Matrigel (10 mg/ml,
BD, 354234) ) Transwell(Corning, 3422) #k17 {K 4 2 78 52
0 0 HE AR 22 M AR 22 PR A A

1.3.1 #fAl  WedE NIH3T3 #5355 Fih . Peiksat T x5k
KHIAY NIH3T3 4 CR IR ATCC., K i & B 52 56012 Wi BL 5
W), JC I RPMI 1640 Y% 3 W5, LI 7 RPMI 1640
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F COBEFRHE (37°C 5% CO, 95 %M Ak S 1T 3% 24 h )R,
WegE L. 1800 r/min® Ly 10 min, LA B O L35 ,0. 22 um
CPL v B ot 8 L VR A7 . AL EC DL 300 mg/L A & BEAE , 50
pmol/L 2-%i £, 110 mg/L PIEARR M, 15% /N 1ML¥E .
1.3.2 @ EREE HTENIMEIMEZE SRR XS
R A R, ELS TR Rb 3 B 4 i R An i /NS R 2F IR
AR — 2, AL % T 10° ~10° /ml R0 M A HF
SR AR RCC 1E 2 52 50 0 42, 8% 41 i B % 8 38 R 5 %
10° /ml,

1.3.3 #BRKE AT HSE 86 % 2 JEAR B 3R Y RCC 410 i
RAME 22 S I (B e FEEATHER . S IRA QUL L W ok
2 50 pl/ em®, Transwell (Corning, 3422) 4% 4 0. 33
em? /FL L BT LA Matrigel Ul 16. 5 pl/FL ., 8 F 2 7E BUEZ
20 pl/HL, XARAL R B MR BE S 85 g/ em’, BT LA BRI B RS Ax
AR BRI N 1.7 mg/ml, #H 1.0.2.0.2.5 mg/ml i
FITEEE . # 1.0.2.0.2. 5 mg/ml, 20 pl/FLEHIE , 4 Fh ik B
B2 4L, 2L 5X10°/ml,0. 1 ml/FLATA RCC 4l B . #5F
EARANNAMEIE T, L WA RS, 5T BN PE 3
AP EUR R A

1.3.4 B H A E R B N SMESME 28 525 i W4 A
[F] G LS 4~72 W80 5 2o 191 5 46 sh 75 00 I 3 401 2% A0 i
BB L 4R K 3 i e (Y B ), O 25 4 AR RCC 48 H 3% 1
I ] 8 2 2% 40 JHE ol g ], e 99 52 36 6 A 9 S VR O, 20
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BE .20 pl/FLER S L4l 6 4L, LL 52X 107 /ml,0. 1 ml/4LiIMA RCC
IR E 1, N NIH3T3 ¥ 5% i 0.6 ml/fLE F 2, g
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B33 F R JE K b % T 09 Matrigel 2, Wk T % NIH3T3 4
F L I 0,25 % g 0. 6 ml/FL. 5 15 Bk 4 B0 4 1 X
WAL T EEPAIA 0. 25% BERE 0. 1 ml/AL, 4L T
PEME BT AR i (CO, #5987 ,37°C . 5% CO., 95 % iR,
T BT WL 8 A I 2 1 At AR [ (24 6~7 min) , JF AT LR &
B A U8 BT % 1 0 AL B I8 00 A0 B RS, 3 4 Transwell 4035, FH
F 850 Transwell 1%, LU 38 B 2% 1 1 4k 25 [ 49 40 o
HBATE, TEMA LS ml/FLEARFHFE, EEMA 0.1
ml/fLoE &R FRILLO Ak, TS e E/m R 2 LRI
B U, 3 — 25l R SR 2% TE W Ak 0 4 BB L AT R,
AT T E MR .1 800 r/min B0 5 min YR B
M, 3% 3 RPMI 1640 58415 95 3k (10 Y /NF M%) AT B
AR M B B & 24 FLER IR AR (Transwell 25 B 3 14 ) H 8%
I, FFETTEAL I FE MM, 24 LSRR E CO 5 A
(37°C.5% CO, .95 % M ) h 4k 8L 3 3. WAR QM 2B A,
N 7 A% 1 B[R]
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2.1 RCC &y RAmMER Wb AU Pk AR 3 37 1%
BLULFE 1, AE Pk IR A A (AL L B A G A R ) B
AR BAAN 8 2 . — OB U Y T i S B . 3% 5% 40 i kAT
Ye AR BT, B R B 48 4% 4R 7R BT B 3% B9 40 DA o
YA . LARE I A 5T b 3R AT R e 92 2 Ak 4 D7 5 E 52
TAZJFEARKE IR ARAT o A

®1 RCCHMERNREFBER
Tab 1 Culture of primary RCC cells

[%(/N)]
Successful rate of primary culture
Methods Subculture
Fo F1 F2 F5
Digestion 90.9(10/11) 81.8(9/1D) 63.6(7/11) 9.1(1/11) 1-6
Fragment 90.5(19/21) 76.2(16/21) 33.3(7/21) 23.8(5/21) 1-14
Total 90.6(29/32) 78.1(25/32) 43.8(14/32) 18.8(6/32) 1-14
2.2 AHRGKRJE WH GBS L= 41N RE L IR B A BERHA, SO AE R 1 W B T — AR, S 4 WRIH Ak Il

Matrigel EH, FE LM T. 56 6 R&SLIIE A
WF. Wk mE,1.0.2.0.2.5 mg/ml ¥k E T 22240
B4y g 48. 5045, 01,50, 6749, 65,51, 8347, 63, 22 B I
Gt L (P>0.05), HILAEL T8 h#E 1.0 mg/ml
2.3 RAEFACE MR (R 2 A AR 450 B TR A e TR Y R
AL AL E 1, % 1.2 fLii g HAFE . E 3 Wil
A pl 2 0k T A R A FT R AR R B T B

WHF i AR 22 A0 A W A I AR K (P>>0. 05) L BIER 4.5.6
YR Ak RS I 40 A B3t 22 0 E 4 i 2 3 S, Bt E &1 1 T il
S JERCEIATE A SRR D - R e r
ol U V14 TR AR A TT REAE T RS 4 T A [l e A o) B ST, B S
A5 K, MR WAESEIAR 5 RJg SEAT I AL i b BT
SCLRRCR B L DA R R B E R AR RCC 40 Y £ 14
B 1), = 28 2k BT B) AN B K LA A 5 ) 40 R A L R DO g
Kot A5 sl R0 &1k
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Fig 1 Changes of RCC cells invading

membrane with the change of time

2.4 WIMEEFEBRAEDK LI 2 R EEMIBNEEE, O
B A Matrigel 2. 6 REBILWHETHMMIFET . TH6 X
THALEN, 8 h A W48 . AR (7 22 PE AT 60 % ~ 70 %6 CL W B, {2
ZE VI 200 i 0 B A /D (30 % ~ 50 %) » 22 B 4l e T T L °F it
LM ARATE ., 7 R AR R A Ao R KR E N
20 M0 0 BE 3 22 S SR AR A K (B 2) . (R 2% P 40 A5 B e ]
36. 1 h, AR {2 22 PR A A9 A5 B B 18] K 50. 6 h,

B2 BEEABMSEESEEARESERR
Fig 2 Comparison of morphology of invasive
and non-invasive cells( X 100)
A Invasive cells, focal growth; B:. Non-invasive cells, scattered

growth
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ARSI FEAR A RCC R K IR 1 3ot [ EF %t 3 Bl b AR ik
1T R84 AR 22 M 40 B 0y (R S 90 0 . i 8 i SR A Tr-
answell B LA N 32 B0 17 22 g g 05 0 i Jed 400 8 23 T2 400 i
HE 5 W s A2 {8 ) 6] 400 B 43 00 5 4 il IS [ i 200 M A % 5 A
J3——Matrigel . f£ He 45 5 45 B 8L 41 21 (NTH3 T3 G i 35 5% 77
FEORBT RAEREZEN DR, R 4 i 5 e
AR AT 38 3 Matrigel J2 , B 55 M b J8d 40 T L 0 27 4 40 i L 3%
A AN RE 0T, A el PN A ST AR £ A KR X
2 0 A I AR AR 2R AR ot JRUAR B 3 0 0 B Il 4 e R
BEAT A B I KD, BHEALM T EAE T 92 IR R 2
K,

7 Boyden /NE 1% 28 32 46 FE A 1 80 ) Transwell K5k

PR AZZR LI (LA T IR Transwell SE55) 78 £ T LA A 1R Sz
ZESTY AN L, LI BT R T Y IR SRR R IR AR R R M
BE AR B R M BRI 2 SR R T
B S B S I A R A 2, B A R IR A
1Y Matrigel A He 3 & B 4L BE, 4k T 32883 72 . Transwell
TG S ERCRZ R E F R WL, 640 Matrigel #k B
o e I B S 452 2 At AR M Ao 9 R AR AN A
B I B AR T L AR 2R Ml it W]l i, YT AE AT AREMY AR
PR AT S50, A5 28 2 S5FL B R 0 40 PR S T RE & 1 R 1R
2 1 b g2 A L 3 AR S 3 0 {18 PH A K A A v AR
YA RN S S i (22 WL (8] 55 S HGET R, X2 Tr-
answell S20 AT H2 , W2 MERTTE,

5 ORI e TR B R I R L A S SCHR R
BB, bR Ul A BT AL MU Matrigel (9 I 528,
Matrigel 75 7 & [& BB £2 T . A W R0 R B [ 40 00038 ) 742
ZESLI (50 pl/ em®) FVAR LAY = 4E 5T 3% (150 ~200 pl/ em?®),
RO e 2 AR IR 2 . BH R ATEIRE 50 pl/ em®, X
Transwell (Corning, 3422) ¥i#& 4 0. 33 cm® /4L, JIr A4l Ma-
trigel (AT 16.5 pl/fL B THAEBAE 20 pl/fL, BEECCHE
R R 3 AP 1.0 mg/ml.2. 0 mg/ml.2. 5 mg/ml, I}
RN 20 ug 40 pg 60 pg, HH 60 pg imimEid T
HEREMIARMETE [ 21, 45~41. 25 pg, A Rt m . B DL A B
WA RERE 2.5 mg/ml AT H, (H 5508 2 BT Bk 3
Pl e pEAT LS% . S5 R R 3 Fhvk B R RCC 48 it 257 58 45 ot
WA G2 220, BB MR BE B AE 1~ 2. 5 mg/ml X 5055 45
RWA Y RFw, HERERETLL 2.5 mg/ml KA, BT
Ji i 4 T8 5K T, AN By Jre I -, R RE 3 SR S 0 U
SR BT E . R 1.0 mg/ml. 2. 0 mg/ml i 5 Bf A
B E) bR ) AD SRR A AT, R IR AR SE RN AR T R
HEAT X B E R 0, A0 % B8l s 22 e a0 2B A S R
17 XL AR Z AL,

WL TR 22 | e (8] 2 i HE IR, AH DG SCIR R E 4~
72 h A%, B TARSE R R A RCC AR KT 37 10 40 0, 20 i ok
PR 2% A — 5 L B A i 40 B BT LA fR T 52 B 45
P RRME S IRATAE LA 1X10° /ml &0l EHSE 5X10° /ml.
WM 3 2o 2 2 U8 4% 4 Jif {2 2% A0 a1 o g A [l e Rl L B L
BR A% 4 WIEAROIT R e R R ARt ¥ B X B
BIAR AL, i LA SB35 5 R AT 25 i m i RCC 2284 AE (R 22 1
YL, AL, Transwell SE5G IR B L4, — 5 T, B ]
KL AR B M £ N Matrigel © 28 R 1 111 28 0% Bt B s A
TE L, IR IR R 3R I S N 3R, 40 Y 4 24
FEAS By WL, I TRL i A, — B4R i ey A% X001 3 A AR 401, il
TR T EZ R W, F 2 AU R 57
VAT 240 D TR AT A A2 2 S 30 R o) 2 5 B TSR IO o T AR B R
0N A A B R S T S B AR AR . SE g h Al —
Ht RCC 40 xR 4R (R ARAT I 2 2%, B3 O 6 K
[l S 20 L E A M KRS R A (R 2),
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MR AR IR . 1R 28 40 I I FE R Matrigel 28 i 38 i
B4~ H05 Al A2 3 OR U Matrigel) 2 1 38 B A9 A~ %0009 & 43
W, RERMBOE LA R X MAE R E N RREA
S3RNG OB . 76 20 0 Sk R HL R B — B U0 A0 D R A A L
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B RCC 4 BT 35 48 i 5 . 76 Ib I8 4 i %% % 19 2o 2 o, b o
A i 5 ) L RE BT AR AR 28 R E L XA B AL 2
F b 97 240 i o e S L U g EL R B B R AR e A% R BN
2 I TR 20 i 3 o T {5 i AR ) L TE R 4 M 03 I Y T
P FEE RS . BT LA 40 I 3R A il 0 4 AR 3R b e 4 it 1 4% 22
R B T TR B 35 00 Tl e 20 T A 7 A P9 #E 8, DTG 42
TSGR B TR, S T RN A B, A
Br 3% 00 20 B BOAR AR R M A L A0 43 SRS B SRR 8 L O R S A
MR A BRAFE T, X B R SR A Transwell #E47 RCC JE ALK
S 3 0 ST AE 0 0 45 JR) 2 4H LY 2 Ak, 481 40 T Ik T
SEUG HEAT R 0 T L A0 M 2 5 B o 2 R A R AR K A
Bk 1 A B T U B 04 AR e A5 S A 077 0t ik DL R AT L S 4R
SR 32 BRI
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Subcutaneous pedicle limberg flap for facial reconstruction

Li JH, Xing X, Ouyang TX, Ping L. Jie X, Guo ET(Department of Plastic Surgery, Changhai Hospital, Second Military Med-

ical University, Shanghai 200433, China)

[ABSTRACT] Background: A residual dog-car arising from the traditional Limberg flap transposition sometimes influences the

cosmetic outcomes, and the Limberg flap with a subcutaneous pedicle is an innovation applicable to a variety of facial defects and

free from the dog-ear. Objective: To investigate the outcome of the subcutaneous pedicle Limberg flap for the reconstruction of

medium-sized facial skin defects. Materials and methods: From August 2002 to June 2004, the subcutaneous pedicle Limberg

flap was designed to repair facial skin defects in 17 patients (19 flaps), and the size of the lesions ranged from 2. 0X 1.9 cm to

5.0X4,5 cm. Results: All flaps survived with primary healing postoperatively. The patients were followed up from 1 to 22

months, and functionally and cosmetically satisfactory outcomes were achieved. Conclusions: This subcutaneous pedicle Limberg

flap provides a competitive repair alternative for the treatment of medium-sized skin defects in the face.

[ Dermatol Surg, 2005,31(8 Pt 1): 949-952]]



