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Introduction

Efficient Genetic Modification of Cells

In vitro analyses of pancreatic cancer cell lines

antibody, Novus Biologicals). Stained slides were scanned using
Pannoramic slide scanner (3D Histech).

Bioluminescent-labeling allows sensitive non- Capan-1 MiaPaca-2 N o
invasive sequential imaging of tumor development Y v o
and early metastasis. However, current methods for £ o8 £, . 2o
the genetic modification of cells typically use P p ) 4
Integrating genotoxic viruses that can potentially e . s S o o T
disru pt the molecular behavior of cancer cell lines FIGléRE (ZjL Generation olfI genetically modified cells. pSMSRt-UBC-Luc was ";’ o g 1 2 : - - - -
- : : int into BXPC3 ing PegFect t (PegLab/VWR). , Wit study day
due to their random nature of integration. Here, we inroduced into BxPC3 cells using PeqFect reagent (PeqLab/VWR) 02 T v 2 o
utilized a DNA vector that comprises a S/MAR This figure represents the results of a typical experiment where cells can be 00 i i : 00 | rme—m——_——
(Scaffold/Matrix Attachment Region) element to imaged gt e_ach stage of the procgdl_Jre. (A) Cells imaged 24 hours after 0 3 6 0 3 6 FIGURE 5. (A) B>.<PC3-Iuc tumor grovvth \./vas. monlto.red. once a week Wlth IVIS Lumina 2. Images
: . transfection in a 6-well plate. (B) Within weeks, colonies of cells expressin Da were taken 10 minutes after substrate injection (luciferin 3 mg/mouse ip). (B) Effect of reference
tably modify cells that can be sub t d : ’ "oy and ' tabi
stably modify C€ells that can be subsequently Usea in luciferase can be isolated and seeded into 10 cm petri dishes (C) and compound (gemcitabine) and study compound (VAL401, 1 and 2 mg/kg) on tumor growth.
xenograft studies providing robust and Iong term expanded ad infinitum. (D) lllustrates a confluent flask of BxPC3 cells Panc-1 BxPC-3 . -
- - - robustly expressing the transgene luciferase. The arrow represents the 16 1,0
expres_.smn Wlth_OUt adversely affeCtmg cellular increasing intensity of bioluminescence (from blue to red) of transgenic —BL
behavior or function. Luciferase expression. E E 08 A -
ferase o o . . 3z ~’- & ‘
] oot L L0 0,6 0.1 uM gemcitabine _ o b | ‘ e _ ) ' ‘
Aim of the StUdy Three months following the initial transfection 2 s E AL SRR SAPEeR " Gt SN
procedure, total DNA was isolated from the BXxPC3-Luc - ) - 04 —BL/ Luc 8 N\ -} g,,? M " L N #4
: : : .. SMAREUBCLue cell line by plasmid rescue, Southern Blot analysis and g T ";’ T —— e catie B ——
Our a'_m was to establish an |m_proved, CO.St efficient P PCR demonstrated that the DNA vector remained 04 R ! 0,2 ! o FIGURE 6. To demonstrate that the genetically modified cells generated representative xenografts
and S|mple method to gen etlcally modlfy human o episomal and the expression cassette remained intact. I . - 0.1 uM gemcitabine / Luc whilst still retaining robust transgene expression an histopathological assessment of parental BxPC3
- : : 0.0 0,0 and the genetically modified BxPC3-luc xenografts were performed. (A) BxPC3 xenografts,
cancer cells V\{I'Fh a bIOI_uml_nescent reporter gene 0 03 ° 0 3 6 (B) BxPC3-luc xenograft (H&E- staining) and (C) IHC staining of BXPC3-luc xenograft luciferase-
that can be utilized for in vivo drug development. ay Day staining.
Secondly, our aim was to study effects of VAL401 Comparison of Genetic Modification Protocols El?hURE Z-tF:roligelragfggr;vsaesIgﬁt:l;rgigglfsbcyomnggéi?r?enu%bt?;:eflyrizb;iri?gfk EgiLc;ntrol compound gemcitabine inhibits proliferation of C usi
) : : : : : . oth parental and luci - wi | .
(formulation of Risperidone in Rumenic Acid) in oncliusions
vitro and in vivo in pancreatic cancer models. Integrating Vector Isogenic S/MAR DNA _ _
M - d Method Xenografts Xenografts Lumlnescence and cell number In vitro VAL401 S/IMAR DNA vectors are able to generate genetically modified cells
aterials an ethods without the limitation of random genomic integration, whilst providing
. . Construction of gene transfer vectorsis = Construction of S/MAR DNA vectors is 20000 extra-chromosomal mitotic Stablllty and robust and sustained transgene
Human Capan-1, panc-1, MiaPaca-2 and BxPC-3 pancreatic cancer typically lengthy, intensive, costly and versatile and simple o expression. When utilized in orthotopic xenograft studies, these
cells (ATCC, DSMZ) were stably transfected with UBC-LUC-S/MAR cenerally requires P - | 1010p enogrart dles,
and cultured for 4 weeks under selection. Colonies were isolated, . —— . — m luciferase-expressing cells form a reliable non-invasive imaging platform
. i Generation of stable cell lines using viral Generation of stable cell lines using S 50000 : : ! i :
_e>§pan_§ied]c tz;llndDISI\'g\aluatted for luciferase expression and molecular vectors are lengthy and costly S/MAR DNA is cost-efficient and typically = e Panci-Luc % eonng that improves Subst?ntlallly efflca}cy testlrcllg of anticancer drudg
integrity ortne vector. takes only a month > 40000 2 candidates. VAL401, formulation of Risperidone in Rumenic Acid,
For in vitro pr_O“feratlon assay, parental and luciferase-labeled cells Integration of viral vectors/pDNA alter = S/MAR DNA Vectors remain episomal and 530000 —e—Capan-1-Luc g ] sk |nh|b|ted Capan_l pancreatic cancer Ce” pr0|ifera’[ion in Vitro_
were _CUIt-ured m_ 9§'We” plates. A known Chemotherapy drug, 0.1 U-M genetic background of tumor cells therefore do not affect genetic © § ]
gemcitabine (Eli Lilly), was used as reference compound. The cells information of the cells £ 20000 ——BxPC-3-Luc € 200000
Were_ PUltured for 6_ days and the effects of the gempltabme was Viral vectors have a small insert capacity S/MAR DNA has an unlimited insert - o o B ACknOWIGdgementS
identified by measuring the cells at days 0, 3 and 6 using a WST-1 capacity 10000 — "~ MiaPaca-2-Luc
proliferation kit (Roche Diagnostics). Effects of VAL401 on Capan-1 Potential interaction of oncolytic viral S/MAR DNA is non-immunogenic o o=t s Study was financially supported by the Eurostars Programme (E!8295 D-SIST).
proliferation was determined using CellTiter-Glo® Luminescent Cell vector with host’s immune system 0 20000 4020"” 6°°°§ F0000" 100000 0 12.5 25 50
. - ell numper
Vlab-l|l'[y.ASS€:1y (_Promega’ Wi, USA)' Integrating Vectors can influence the Non-integrating S/MAR DNA Vectors have VAL401 (uM) Referen ces
For in vivo studies, 3 x 10* parental BxPC3 and BxPC3-luc cells were expression of endogenous genes no influence on the expression levels of _ _
inoculated into the pancrgas of _athymic nude mice (-Envigo, _the endogenous genes FIGURE 3. _Ce” _nu_mber correlates with luminescence Valta M, Fagerlund K, Suominen M, Halleen J, Tuomela J. Importance of microenvironment in preclinical models of breast and prostate
Nethe_rlands). Tumor-bearing mlce were treated with V?hIC|e, Integrated vectors typically provide only S/MAR DNA Vectors provide robust, Ic\)/lul;[a.nggca-SZe-rLl?ch dl;.l;]tldonEXOF]:Cg—alﬁgn-ighgc’WFe)?enC-]r;;gg’ FIGURE 4. Effects of VAL401 on Capan-1 viability on day 3. The cancer. World J Pharmacol. 2015; 4(1): 47-57.
gemC|tab|ne (60 mg/kg, q3dX4 1.p, one week pause, q3dX4 |-p) or variable transgene expression which can consiStar.'It 2 per.tsistent transgene - - . results are shown as luminescence (CPS) measured in the Tuomela J, Forsback S, Haavisto L, Vahlberg T, Gronroos TJ, Solin O, et al. Enzyme inhibition of dopamine metabolism alters 6-
VAL401 (ri i i i i i skew measurements and affect expression following engraftment Luminescence was recorded 5 minutes after reagent - il : R - - - -
(rlsperldone In rumenic acid doses 1 and 2 mg/kg, P.O dally) tati P g eng addition. Values represent the mean of six replicates for CellTiter-Glo viability assay. Two asterisks (**) indicate a [18F]FDOPA uptake in orthotopic pancreatic adenocarcinoma. EJNMMI Res. 2013;3(1):18.
- : : : quantitation - . o - i -
Tumor growth V\{&S fOIIOW?d by -blolur-nlnescence |mag|r_]g_ (BLI) once _a Integrated Vectors are prone to The transgene expression driven by each cell number. There is a linear relationship between statistically _Slgmﬁcant effect with a p-value < 0.01 compared with Wong S-P, Harbottle RP. Genetic modification of dividing cells using episomally maintained S/MAR DNA vectors. Molecular Therapy—
week (IVIS Luml?la 2, Callpedr Lite SC|ehnces|). Afte(r sacrifice, Ol‘th)O'[Oplg epigenetic silencing S/MAR DNA Vectors is resistant to the luminescence signal and the number of cells from O the group with no added compound. Nucleic Acids. 2013;2:e115.
tumors were characterized using histology (H&E staining) an epigenetic silencing to 100.000 cells per well.
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