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Establishment of Pancreatic Cancer Cell Line Stably Expressing
Luciferase Mediated by Nucleofector System and Detection with

Bioluminescence Imaging System

Tu Jue, Huang Yu, Ling Yun, Qi Yuehan, Chen Minli*
(Laboratory Animal Research Center/Comparative Medical Research Center;, Zhejiang Chinese Medical University, Hangzhou 310053, China)

Abstract The paper aimed to establish a pancreatic cancer cell line which could stably produce luciferase
and suit for constructing xenotransplanted tumor model in nude mice. PANC-1 cells were transfected with plasmid
(GV258) with luc gene mediated by Lonza Nucleofector™ System and monoclonal cell line PANC-1-LUC was
screened with puromycin. The luciferase expression of PANC-1-LUC cells was detected by bioluminescence
imaging system in vitro and in vivo. The results showed that the bioluminescence density of PANC-1-LUC cells
correlated significantly to the cell numbers in vitro and in vivo (P<0.01). Furthermore, the PANC-1-LUC cells
were inoculated subcutaneously into back of nude mice. A week later, the tumor growth and bioluminescence of
xenotransplanted tumor were investigated. The high tumorigenecity above 80% was observed and the curve of

tumor growth was accorded with Gompertzian curve. The results of weekly bioluminescence detection inferred a
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significant correlation between total flux value of bioluminescence and volume of xenotransplanted tumor (£<0.05).

Overall, we have successfully established a pancreatic cancer cell line, PANC-1-LUC, which could produce

luciferase stably and persistently.

Keywords

R M i A — b A KRS L 9 A T R R, R
R ML T RIT R L BT, L AEfFREAL
1%, & 105 5 22 PR e 2 —, T3 i AR
iR, FURRS SRR 5 e 78 A2 e s AE 1T
fen 1) R R AP e R AR AT B ) AN R I
()R RS B AL bR AR, 2 T 0 TR A 2 R
RISk, NBIYIE AR A ROGEOR Y,
I N T IR e, o] U A E A WS, E R
/NS P e 4 B AR Ak R AR RS
L DR, A AR ) R bR 1) s 40 1,
WA g ST R SIS B AR, KRR i
Jige B RIR ML SRR RGBT FRAEEIEE
R o AWEFTIE IS LR T R A
6 2 I AL M (firefly luciferase, fuc) ) UM AR & 86 G N
JBE R PANC- 140 ffa, ) HIUEEe 57 22 i ik Hh R Ae e
B9 GBI A1 AKPANC-1-LUC, J#K F TG R %
A H () 40 MU AR BEAT AR N AN RO IR RS o

1 MR57%E
1.1 ¢AREFNSCIE 54

N IR FiE PANC- 1 40 i Iy - 56 1A 2 Ao £ 5
H1.Ly(American Type Culture Collection, ATCC), HiA
S EARAT . MR AR B SRR T R
()N B M3 PANC- 1 -luc i Jfd i — s B AR 2 8
B I TR T S =

BALB/c-nu/nu#t i (SPFZR, SJEEE, HEPE)IET- I
VTS TS S AT PR A T o AR BT B S A
BIFEW L B2 25 K B ) S b0 bR R R A
AT
1.2 R 5E

DMEME; 7856, IR A-IiE . 0.25%08 2% 1 i
T R-BEE Z WP A Gibeo s 7l AT 96
SR R ARG V258, MRS 2 0 [ L 7 L%
2% 4 R AT R 2 7] BioTeke™ 4 i/ 2H 200 55 A 20
DNA$ B G (RO 2D 1 b5 | R e AR
A2 F; SYBR™ Premix EX Taq IHA 71 &1 H
TaKaRaZ w]; D-5¢ 0 25 8 £ J#) [ Goldbio A wl; Cell

Nucleofector System; luciferase; PANC-1 cell; bioluminescence

Line Optimization Nucleofector™ Solution SE Kit Jlf
HLonzaZs #. Forma 31117%CO, 55 7 #i. 13007
W) A M E Thermo 2 73 Axiovert 2007 )6 {51
B 095 H ZEISS A Hl; Bio-Rad 1Q5 PCRAIH A
Bio-Rad A #l; /NEW) RRIEHLIE H Summit 2y 7l ; TVIS
Lumia LT/ 8l ) 3% 1 1% 4% % 42 %) 3 PerkinElmer /A
F]; 4D-Nucleofector™ System/!d | Lonza /s 7] .

1.3 BRI &

JORLH 42 5 72 2 I TIANGEN G N 15 2% i ki /s
ferp &l & [DP118, R AR AL B A R 2
AU BB REAT . FEHR) FURL SR A 43 06 6 FE
SEMRE, PRAUEVR S /DX BT pg/uL. GV258844 ]
W E TR
14 EREZRHERFIERERNE

¥ A 5% 0 KT T PANC-141 il FH 0.25%
HABE AL, LL50% ) 40 i %5 B B TrefL A,
AN 10%1H 2 M35 FIDMEM s Bl 9756 737 °CL 5%
COBF IR IR . 202 ISR B RS 75
(. 2.5, 5. 7.5, 10 ug/mL), B2 dEHFSA
AN IRV FEE M 8 5 ) B TR 0k, B FE4 d T S04 i 4350
BET IR e /N B2 A DAy Wi 1 v 82
1.5 HpasER

2 M Lonza Cell Line Nucleofector® Kitiit B 5
PR BRIEAT . IR I3 5 S4AC 40 i, 4 T X0 £
AN, £L0.25%J8e 8 1 WiF+0.02% EDTAJH 14 41
fid, 1 000 r/minZ 05 min, Y& 41 i, BX5x10°441
M, A R SRR 40 BV &), PANucleofector® SE
Solution 5 &% 40 /il (36E 46 0 7 A2), IS gk 5%
DGR IIG V258 ITURE B A4, K 4l i B B4 I A FE,
B, 4D-Nucleofector™ System % 4% 4t 7 4t LADN-
10072 /7P AT A ML gL . LA3T7 °CHAII R 7R 0K i
FM P R A PR RS e fLA B SRR, 37 °CL 5%
COJE IR A HE 7748 he
1.6 FAEFRILW N REFHIPANC-140 AT IE

AR 6L AN M 15 37 H PANC-141 i, BA2x 1034
S0 4 B T-964L 40 M 15 IR A, A2 A 4 i G BE S,
TINT.5 ng/mLIES 55 25, F2~3 d 5 357 i 15 B2 27



788

- PCMV
o‘¢ kozak
%
N
Xho 1
GV258 ¢
MCS Spel
6.5 Kb Sac 1
Hind 111
P sV A0

Bl HFHARBERRGV258 BT 1K E %
Fig.1 Tllustration of GV258 vector with firefly luciferase report gene
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A: the morphology of PANC-1 cells transfected with Lonza Nucleofector™ after 24 h of being treated by puromycin; B: the morphology of the mono-

clonal cells after 14 days of being treated by puromycin; C: the proliferation of positive cell clones after 21 days of being treated by puromycin.
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Fig.2 Morphology of PANC-1 cells after being transfected with Lonza Nucleofector™ and treated by puromycin by microscopy (100x)
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Fig.3 Gene expression of firefly luciferase in PANC-1-LUC cells
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A: GFP expression of PANC-1 cells was investigated by fluorescence microscopy after transfectection with GV258 for 24 h. Above 90% cells ex-

pressed green fluorescence, 100 %; B: in vitro bioluminescence image of PANC-1-LUC cells; C: bioluminescence values of PANC-1-LUC cells in vitro.
El4 PANC-1-LUCHARfS S ZBEHYFRIE
Fig.4 Luciferase expression of PANC-1-LUC cells
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Az RGN IR EEPANC-1-LUCHH 1 WS #R BRI A RO Bt S 5 1~ 1245 AR T AN AN AL, 11 2: 1107, 3. 4: 5x10°, 5, 6:2x10°, 7.
8: 1x10°, 9, 10: 5%10°, 11, 12:2x10°, B: PANC-1-LUCHI I A4 L4 3 R AE 4 R e fi
A: bioluminescence image in nude mice 1 hour after subcutaneous injection of PANC-1-LUC cells. The number 1 to 12 represent different cell popula-
tion. Number 1 and 2 represent 1107 cells, 3 and 4 represent 5x10° cells, 5 and 6 represent 2x10° cells, 7 and 8 represent 1x10° cells, 9 and 10 represent
5x10° cells, 11 and 12 represent 2x10° cells. B: bioluminescence values of PANC-1-LUC cells in nude mice.
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Fig.5 Luciferase intensity of PANC-1-LUC cells in nude mice
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Table 1 Correlation between total flux value of bioluminescence and volume of xenotransplanted tumor

Lonza nucleofector-PANC-1-LUC Lentiviral vector-PANC-1-luc

::Jii(?;) Y63 (p/s, x107) FHRRHL 3 2 (p/s, x107) MR R
Total flux (p/s, x107) r Total flux (p/s, x107) r

10 1.61£1.25 0.757 4.31£1.28 0.095

19 4.07+1.96 0.912%* 5.58%1.51 0.386

27 3.40+1.28 0.973%* 11.37+4.77 0.203

34 4.08+1.41 0.923%* 12.35+10.35 0.985%*

40 8.36+2.92 0.822%* 102.41£73.41 0.982%*

#P<0.05, **P<0.01, =M R G50 -S98R RN OC R 1) W2 VAT SG

*P<0.05, **P<0.01, significance test in linear correlation between total flux value of bioluminescence and volume of xenotransplanted

tumor.
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