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Characterization of cell-in-cell structure formed between lymphocyte and tumor
cell and its biological significance

YU Xiao-min', YANG Zhongl , WANG Ying“ , WANG Xiao-ningl( 1. School of life Sciences, Fudan University, Shang-
hai 200433, China; 2. Shanghai Institute of Immunology, School of Medicine, Shanghai Jiaotong University, Shanghai
200025, China )

[ Abstract ] Objective: To study the characterization of the cell-in-cell structure formed between heterotypic cells and
its biological significance. Methods: By establishing flow cytometry-based analysis and sorting methodology, the formation
of heterotypic cell-in-cell structures between human liver cancer PLC/PRF/5 cells and peripheral blood mononuclear cells
( PBMCs ) was characterized. Based on this step, a method of sorting the cell-in-cell structures and obtaining the cell-in-
cell structures formed between mouse splenocytes and PLC/PRF/5 cells was established. Further analysis of the biological
characteristic changes of the PLC/PRF/5 cells via plate colony formation assay showed the effect of the cell-in-cell struc-
ture formation on PLC/PRF/5 cells. Results: At 4 h and 8 h, the ratio of the cell-in-cell structures formed by activated
PBMCs to PLC/PRF/5 tumor cells were apparently higher than that in the inactivated PBMC group (4 h:[ 15.75 =
1.28 1% vs[ 10.56 £0.57 1% , P <0.05; 8 h: [ 13.49 +1.23 1% wvs[ 11.38 £0.97 ]% , P <0.05 ). Besides, the ra-
tio of activated PBMC group at 4 h was still significantly higher than that in the inactivated PBMC group at 8 h ( P <
0.05 ). The colony formation ratio of the sorted cell-in-cell structures formed by mouse splenocytes into PLC/PRF/5 cells
was significantly higher than that of PLC/PRF/5 cells ( [32.25+2.32 1% vs[21.92+2.02 1%, P <0.05). Conclu-
sion: The ratio of cell-in-cell structures formed between activated PBMCs and PLC/PRF/5 cells is higher than that of the
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inactivated PBMCs, reaching the highest ratio in shorter time. Meanwhile, tumor cells in cell-in-cell structures show an

increased colony formation ability in vitro.
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coll-hypaque %% 6 2500 vE 73 B3RS o /) BRI IR
41 HI( splenocyte ) A FHH # Ficoll-hypaque % & 6
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b NS 3R 24 h S AR AN
1.3 CellTracker 7 2m ftL 4= &, 0% 4 %) 4718 3e. 20 fL &
2 28 e

N9 44 Bk PLC/PRF/5 FRic CellTracker™
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Activated PBMC

B1 HEFEREQNNEMRAE - fhEme
TR cell-in-cell BRAZ544( x 1 000 )
Fig. 1 The cell-in-cell structure of lymphocytes
and tumor cells stained by Giemsa ( x1 000 )
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PLCIPRFIS

R T a5 BRI € 200 AL S A6 T e A e
Jrf, %t PLC/PRE/S 4 i Fbk T4 240 b 53 53l 6 4 7 376 240
M7 egy o, PLC/PRE/S 40U bRiC L0058 6, ik
HRIPRICER AN, X PR EYLREAT L4545 41 i
UL ) R 1 0 4 o S A L B B, O
ZLHT, FEVEATA A% DAPT et 4550 B 2) WoR,
Ze AN e 7 3k BT R Sy 9k £ 40 e Aeb i 240 i i 5
Je BN RS R 2 0 Je B T D R L 400 A S
A5 T e 240 e v o

Activated
e PBMC

B2 LGN HEHAE - FEMBARK cell-in-cell #&45#4( bar: 50 pm )

Fig. 2 Fluorescent staining of the cell-in-cell structure between lymphocytes and tumor cells ( bar: 50 pm )
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4.8 F1 12 h B A LLBIC sk 1 s ), Al LA & 31
¥ PBMC 5 M 4 L2 F 8 h J5 , B AR ik
Flierml (12.19+1.15)% J(P<0.05, £ 1),
2.3 #4JE PBMC 5 PLC/PRF/5 %8 i35 & cell-in-
cell # A4 Mty 3h B4

¥ PBMC Z40 CD3 FIft CD28 Hrikifb )5 iy 4
Ji 55 20 A T 20 7, I A A ] s [ FIAS [ B 4] 0
iE cell-in-cell #x & 450 LLB, QniE 4 Frw , Bt 57

BRI IE K, S cell-in-cell %2 4574 14 L 15)
BRI ; [FIBEE PBMC 7620 3 b e 0 14 5
cell-in-cell {1%& 25 K4 ) HL 19 0 i 7 v . RS T 3k
WEE 2.4.8 F12 h IES A LB 3 2), i3k 2 Fis,
¥i% 4k PBMC 5@ 4 i Lz & 4 h 5, BhARE
EE R EL (15, 57 £1.28 )% , P <0.05 ], LUk
{51 U] 2 20 4 o o

%1 PBMC 5 PLC/PRF/5 fHRIF A
cell-in-cell Z5HHIELBI( x +5, % )
Tab. 1 Cell-in-cell structure ratio formed by
PBMC and PLC/PRF/5 cells( x =5, % )

Effect cell: Target cell

Time
(#/h) 11 2:1 5:1
2 4.81£1.27  7.86+1.42  9.780.70
4 6.04+0.80  9.75:0.90  10.56 +0.57
8 7.51£1.30° 11.51+1.08° 12.191.15"
12 7.13:0.73  10.390.92 11.03£1.75

*P<0.05 vs 2 h groups
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Fig. 3 Kinetic of cell-in-cell structure formed
between PBMC and PLC/PRF/5 cells
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Fig. 4 Kinetic of cell-in-cell index formed between
activated-PBMC and PLC/PRFE/S cells
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(10.56 £0.57 )%( P <0.05 );8 h I}, 1L %) PBMC
X} PLC/PRF/5 #iME i A% H(13.82 +1.71 )%,
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H4LJ5 PBMC {1 A PLC/PRF/5 2RI Y cell-in-cell
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Tab.2 Cell-in-cell structure ratio formed by
activated-PBMC and PLC/PRF/5 cells( x +5,% )

Effect cell : Target cell

Time
(i/h) 111 2:1 501
2 5.9£0.30  8.57:0.63 12.521.22

4 12.72 £0.4"" 14.46 +0.68" " 15.57 £1.98" "

8 12.67 £0.32  12.44 £0.51 13.82+1.71

12 9.31+1.32 10.68 £0.85 9.42 +0.67

"P<0.05, """ P<0.01 vs 2 h groups
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Fig. 5 Comparison of cell-in-cell index of activated-
PBMC or PBMC into PLC/PREF/S cells
* P<0.05 vs PBMC;“ P <0.05 activated PBMC at 8 h
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