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Abstract

Tunneling nanotubes (TNT) is a new type of intercellular communication connection. More and
more evidence shows that TNT is involved in the intercellular transmission of small molecules,
pathogens, and some organelles, and plays an important role in cell physiological and pathological
processes. In this study, we observed and analyzed the production and characteristics of TNT be-
tween human and mouse cells in co-cultured by laser microscopic imaging technique. The results
showed that the TNT structure could be formed in the same type cells, but not in the different type
cells in the co-culture system of human and mouse tumor cells. In addition, it was found that the
establishment of TNT between cancer cells tended to be formed after the directional contact be-
tween cells in the process of time series shooting, and the phenomenon of convergence of the
same type cells were also found in the co-culture system of human and mouse living cells. There-
fore, the formation of TNT between cells maybe induced based on specific intercellular signal and
TNT can only build between specific cells.
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1. 5|8

Y0 A R @ TR A I BR R . ANIMA DL R Rl R BB TE 9K [ 1] BRIE 9K 2 5 T 4l e 2 1H)
(BB E TS R, LU IR) B R I T AR R 8 I R BT, (RTINS DR Ay 4 ) B B (S PR A 1, BT AR
TR IS AR 5y 52 B A0S IR B DR 7 (52, — o B o P P A (Dl vR 7 2 Bl ) 2 S
HRR T AUKBEEE T 2 WA/, a8 LTERTA 40 b & T DUB R 1]-[12], A A 4RiE
B AEAS [F) SR AL G M 18] 2 F 57 TNT BEAR[13] [14] [15]. EXH, FRATE 2 55T AT/ R0 S 40
Mk AT s 2%, HAEZAE Rt TNT BEAT ISR 7347 o

TNT 72 Rustom 25 A\ 14 57 K R 4IIB(PC12 400 A A R HEATHER 1], J5 RGBT &A1 R IAE
KL HHIANHL P &S AT LLEE S, TNT . BRIk 4h, 76 3D Bi et LA R 4R 16] [17118 A KB, UiBH TNT
AMAATAE T SE90 5551 R, TEAE VR I 4 BV SRAFTE S TNT HISPIKBE RME  JLHOK 21 B B ROR AN S,
TERG FRAM MRS R A2 DA IR S e A, 7R 4Urh el T AR S b IR i RIS . 7E8S
FRILA, SEEEP AR TNT 3805 L 4 i A ot o0 - 40 R0, 1m0 Hh a03R o By T g S8 v, i
JEMGEE . A MR IL TNT X R AIBG-EDTA AR I B A BUR, HESFRAEMhE D 1kt
FEIMGHBRI18] [19], BLBH TNT 1] RE 2 4H A A P 58 22 10 B 2.

CAHMIRIEER, TNT GBT/Nr7. RNA. EREAR, SRR 2Rk, 7 82 5 4 s 8] [13]
[14][15][20] [21] [22] [23]. BgibzAh, theS5REAA N RAMEE R, Blanfe iR, Bl
JH I BEARZE TNT 88 2 RRAT AN s Sk P IR 5 R HH 2R AR 25 v ) 76 53 26 0 4 P 6 381 5 s 2
H[15] [21]. {HRAEA MR AL MR IR BT AL 1B 548, LT SO ARAE LU/ o BRARTE 73 7 7K~F B TNT
CARIR[24] [25] [26], (HRFLAFTIREALH] . JHEHLHI LR T ebr EYATTT 5 H TR if y7 5548
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ELEHTFE BRI B AU ARSI IR0k 2 O0 R0, 8L SEI WA 73 M A L TNT A7) e 7 2 4F
RFAE N AT LABEAT, JFHX TNT JE G R 1 — & S g g M o #r .

2. ER
2.1. {FIMEFFEIELRBEE TNT FRAY T ER

TNT A9 P S S A0 L (IR TR 2, EIE+ 2R Z MW 7T,  BSeHIhRe i BB By 101
IR FIZ P 2 o A2 70 5/ B 4T T AR AR MCF-7 408 R AT R IR I A, A BUAE PRI 20 i
WAL LB TNT 25k (15 1 FHEE L TR).

A

Figure 1. Observation of TNT formation in breast cancer cells cultured in vitro.
A. Microscopic observation of TNT in 4T1 cells; B. Microscopic observation of
TNT in MCF-7 cells. The structure of TNT is shown by the white arrow and the
scale is 50 pm

B 1. SMEFRRIFLEREEZHRRIE) TNT FERAIMER . A, 4T1 ZHBR TNT A9
EMAME; B. MCF-7 4fEH TNT HERHMNE . BEELIRHAA TNT
54, ¥R =50 um

2.2. HEFERP AN RELRREFHRFE TNT

TE A — 40 &R P A A () mT DA R T A TNT ARl , X4 R T 40 6 & R B YRS 5. TNT
VBN — e Ve A B IR A d e, B0 b I TE ROk R AR 72, TS A FEAS R P2 20 i A 75t
ATCATE A2 O T SRR CARE AR SO AR/ SRRV I L e 40 B b A7 R 35 9%, TR 0 S S b 2 4
FARBATWEL M. 286 73 B 4T1 40P AT MCE-7 480 3£4T mChery £1 GFP iE 4l bRiC, SR)5 K B4
Pt 2 5 O AP A EAT 3R 3R . W& 2 FioR, {E 4T1-GFP 415 MCF-7-mChery 4l 3 5% %4k &,
bR i S 20 bR iC i B TNT (G-R-TNT)THECNE, 4kt 4l 2 (8] TNT (G-G-TNT) A K 41t
YAl 2 18] TNT (R-R-TNT) T EHR BT 50% (1 2(A)) o FATIA N L G-R-TNT HH#0y %4 W5 Fh ] e J5
B 1) AFUNBRA IR I AT TNT 4544; 2) G-R (I4BMIbRIC i il 7 RMITE. A 7 HERR a6 iR 2
(T3, FoA 1K R R4 22 B 20 B ARIC mChery A1 GFP, FR¥ A R ARI0 1 R 8 4R 30 9% . Seih 4
RIR, 4T1 FIMCF-7 4 il R AR TE K R-G-TNT 2544, FUZX A TNT I3 LLAUE 10%4 45 (B 2(B))-
Ui ESR G-R BIbRiC 7 i 4 Al g 57 TNT & flsgmi, (2@ AR IE R-G-TNT MBI
FEWT, E NI/ RPL R e 40 (] v RE AT B TNT

23. HEFERPARNEDIBIARS TNT 2%

FE 4T1 A MCF-7 40055 75 MLy, 37 HHO I 3R B OB I 1R) PP 210459 48 D) e E ATV A I R 2 .
SR R DL 7R R T AR L 1) TN F) S S S0 v T 4 B ) e A J T2 J (141 3(A), TR 4 AR 5 A S B i 2
R HIZZh RS B A R AL 5 S ATE R A AN R LB 401 )R i TNT ARG aRik, fEMiSE

A=y
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O IR B 3 2 T T AT R LS R % 4T 1 R MCF-7 20 i 5 32, FF RS Y S T 22 L W TV 5
TENL S W AT LA H T R A0 35 S0 AR IR A0 A 8 22 Ik, B HE 22 i T n,  25 40 B 3 59 2 H AR
FFLEE ) “ICHR” MR 3(B)). HMATUEH, RN RIS 3, Bi2Rg i a ATl H & | A
(@M, I B FIRAI SR, SR ME & ) TNT SE8E B R RS
3. Wig

TNT &bl B 57 40 2 18] (0 PR 403, T DAE R [ A S 2 40 T S0 d S (8] [13] [14]
[15] [20] [21] [22] [23]. I TNT B RIILAK, ABCHBFREBIEARWIEE, (HEF IR LR RIR.
AT — R B, B ARUN R AIMHEAT S35, SRR TNT KA R RIS AE HEAT MBI, 55—

SEAT R AR R I o
A
.m
%
l \| G-R-TNT

11%

AT1-mChery
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Figure 2. Observation and counting of TNT in the co-culture system of human and mouse cancer
cells. A. TNT counting and analysis were performed in the co-culture system of 4T1 cells and
MCEF-7 cells; B. TNT counting and analysis were performed in the mixed 4T1 cells with green or
red fluorescent labels respectively. The scale is 50 um

B 2. AFNRERAMEIIESF AR DR TNT RS A % 4T1 48870 MCF-7 fARatiEsF
FRRAPHT INT HHESH; B. SAEAREMLGILIFICH 4T1 BIERAIES, FHiHT
TNT #5595 #. FrR =50 pm
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Figure 3. Analysis of the cell directional migration and the formation of TNT in vitro cell culture. A.
Time series shooting and analysis of the formation process of TNT. The red cells were 4T1 with
mChery, the green cells were MCF-7 with GFP, and the TNT formation process was marked by the
white dotted line (scale = 20 um). B. The aggregation trend of cells in vitro cell culture by time series
shooting (scale = 50 um). C. A possible formation model of TNT

& 3. FMEAMME TABRERTIBRNRS INT £E 9. A. 408 TNT F2EOE 2R E]F 5
HESSh. EPLOEMEENA 4TI-mChery, FEYHMJA MCF-7-GFP, B ELZLEMRT T 4
TNT FRERZFRR = 20 pm). B. BEFFHRBIERIEFRZE TABMBEBE#FR = 50
pum). C. —FHATHEAY TNT E1EEY

S RRAT I AIAE AL TR AN/ B B TR LA 50 TNT B RG,  BEE—DARBLH TNT #57
Mz M AERAEIX PRGN 2 [R) 2 75 T AR S IR ELEVA B AR M AR I R - iR R AARTL, K
SCRE 4T1 A AEAT MCF-7 4003547 mChery A1 GFP 3G 4HIIARTC » 8 )5 K FL & 0 €0 22 S5 1 P b 240 AT 3L 5%
Fro £ TNT MR8 Gt i B0 RBUES. T ARV A2 A1) TNT. b EATTHE R TNT Bk 5 40
N JE A SR, A TR GRS RO IA], T2 S5 A7) e 20 B AR KR TR o

R 22 7 PR L RAT B S Jm AT 3 IR, A —BU e R e T “I0R” , JFHIBM
TNT A5 XMERRIRIAE T, SO “57” , JF SRR TNT &8, fix
TNT @LRAIRFEVER . FEBEME LI T, WA EA I C BRI, 2B DA 40 i 50 Jn i,
e LA TNT. Za A RER, BATHES I — M) BRI (5 B AR (] 3(0): EHFRIRET
Y240 03 1 Ak 7 9 B FL A iR AR, A o] R ST SR AL A T O B (R R £ 5 0 A O (5 5 T RE L4
A B RNEEE), WRAT AR ORI RIS T, sl 3 R PEE sl SOV, AR T e 2 A0 A i
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SLREHE TNT 15 B AT A ZE A
4. FRAR T
4.1. X5

DMEM #7525, fa4- s BElEe T 3£ Gibco A H]; 4%% % Open Access H %4 T Thermo Fisher
Scientific A .

4.2. YMpAIESE

4T1 A1 MCF-7 % Jehric gl i b3 7 B L (b L R ph Al 2 & B Be DU RD AR 1R 4L, K 4T1 41
AT MCF-7 28853 74 5 A, EILREMAR ARG, 4T1 400, MCF-7 401 DL P 2R 40 Bl & 14 &
BIEF 10%M5245 3% & DMEM Medium }53%, Bi9#8IRE N 37°C. COLIREERN 5%, At 1 x 10° 4~
PRI, 4HM % E 50%~70%% H .

4.3. FERIBS 1R

5 FH 06 3 58 A2 BB (LCSM. 800, Zeiss, Germany)id sk B4, 1Z B H Al & 7 P& iH @ %
x40/1.4 NA IRV, 9256 FSOG R8I K4 5108 488 nm A1 561 nm. K ALFRAS ] ZEN (blue edition)#X
G

4.4. TNT B93+¥53%

TEYHHAE BOR FELE 70% 3547 TNT %0, TNT KR BIFRAES 2 5 A SCRRIOARIE27], REE KT 10
K A B TR AR/ TNT +H5. 374080 TNT HHE8E A g — 1 3D Wi 2Rt 1r s, A
ZEN (blue edition) 3K {9 H] 1E A8 B AL 2L 5 73 B -4

E&WE

B AR 34 (81772821), |7 ARA AR 4:(2018A030310344).
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