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Introduction: 3: Cloning Kras ¢12P and p53R167H into PIRES vector

The common rodent-based models are limited in their capability to mimic human cancer development. Therefore, we aim
to generate a novel transgenic porcine oncogenesis model for the study of human cancer!. Our previous study has
shown that overexpression of several human oncogenes led to tumor development in pigs?. We thus chose to generate
transgenic pigs carrying two inducible mutant oncogenes, Kras and p53. We first cloned and sequenced porcine Kras
and p53 wild-type genes. Pig-specific mutation sites corresponding to those commonly found in human cancers were
identified. Porcine Kras mutation occurs at the 12t glycine (G) to aspartic acid (D), whereas p53 arginine (R) at 167t
position was mutated to histidine (H). Kras®1?P and p53R167H mutants were linked by internal ribosome entry sites (IRES)
for their simultaneous expression. The cassette was then inserted into a vector following the LoxP-polyA(STOP)-LoxP 1. Promoter: Ubiquitous gene expression: 2. LoxP-STOP-Loxp (LSL): ‘C AG-LSL-pKW13
sequence. We further tested this vector construct in pig fibroblasts by co-transfection with Cre plasmid, which deletes the CAG (From Kevin of Missouri, pkwl5) From Kevin of Missouri, pkwl3
polyA “STOP” sequence and allows transgene transcription. We found that expression of Kras®1?P and p53R167H mutants
was significantly induced upon Cre recombinase introduction. This construct is currently being used for nuclear transfer
cloning to generate an inducible Kras®?P and p53Ri67H transgenic pigs.
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ll. Construct inducible promoter vector: Cloning CAG promoter into a LoxP-STOP-loxP containing vector
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Materials and Methods:

I: A Porcine Cancer Model Inducible Kras and p53 Vector construction outline
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Transfection of porcine embryonic fibroblasts

I. Construct Kras and p53 mutants expression vector

CRASG12D RES 05 3RIETH lll. Construct Inducible Kras and p53 Vector
Nuclear transfer G12D R167H
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Production of transgenic pig
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Ill. ConstructiInducible Kras and p53 Vector
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IV. Proof-of-test of “CAG-LSL-Kras®?P-p53R167H yector construct in porcine fibroblast in vitro

Methods: 1) Transfection of pig fibroblast with LSL- Kras®!2P-p53R167H yector
2) G418 selection for successfully transfected (positive) fibroblasts
3) Co-transfection of Adenovirus-Cre or Adenovirus-GFP control to the positive cells
4) Validation of the deletion of LSL sequence and induction of Kras®1?P-p53R167H expression

Results:
.  Construct Kras and p53 mutants expression vector

1: Cloning and sequencing of pig (TJ) Kras and p53 genes in TOPO shuttle vector (Fig.1).

a. cDNA was made from bone marrow of pig TJ 2-14.17.7
b. Kras and p53 genes were amplified by PCR (Kras :567bps; p53: 1161bps)

Results: Cre-mediated induction of transgenic Kras®1?P and p53R167H expression

Figl. Porcine Kras and P53 PCR Conclusions and Implications:

2: Site-directed mutagenesis of Kras and p53 genes In this study ,we cloned and sequenced Kras and p53 genes from porcine strain TJ2-14.17.7. We identified and created
a. Sequence alignment of Kras and p53 proteins among pig b. Site-directed mutagenesis porcine-specific Kras and p53 mutants (Kras®'<® and p53Ri7H respectively) which have been shown oncogenic in human
human and mouse to determine mutationed sites. . .o o and mouse cancers. We produced a Cre-LoxP mediated inducible vector construct in which Kras®!?® and p53Ri6H

% Kras: 12" glycine (G) —> Aspartic acid (D) oncogenes are linked by IRES sequence. We further provided proof-of-test of the function of this vector construct by
Kras >2me among these species Kras 6120: corresponding nucleotide mutation is showing the significant induction of both oncogenes in fibroblasts upon Cre recombinase introduction. Transgenic pigs are
MTEYKLVWVGAGGVGksALTiaLl (12) GGT to GAT at cDNA position 35 now being produced from a minipig cell line carrying this inducible oncogene construct via nuclear transfer cloning. (Piglets
query 1  ATGACTGAATATARACTTGIGGTAGTTGGAGCTUEPGECETAGGCAAGAGTGCCTTGACA 60 Due May 28, 2012.) This animals will be treated with Cre recombinase and monitored for transgene expression and for
Human: MAIYKQSQHMTEVVRRCPHHERcsD-sDG (175) sbjct B4 ;LéCL;LC',-J:l&éﬁé&éééé%éléééééll;ééééllééjiéll;iéi\f;%éééﬁéiéi 143 tumor formation
p53 ‘ .
Mouse: MAIYk+ S++MTEVVRRCPHHER spspG (172) . o o References:
% p53: 167" arginine (R) = histidine(H)
Pig: MAIYK+SQHMTEVVRRCPHHERCSD DG (167) 1. Pigs as a modlel for biomedical sciences. KN Kuzmuk and LB Schook. CAB International 2011. The genetics of the pig. 2"d Edn,426-444
P53 F1671: corresponding nucleotide mutation is 2. Genetic induction of tumorigenesis in Swine. SJ Adam, LA Rund, KN Kuzmuk, JF Zachary, LB Schook and CM Counter. Oncogene (2007) 26,1038-
CGC to CAC at cDNA position 500 1045

% Kras mutation site is in the 12t glycine (G)
% P53 mutation site is in the 167t arginine (R) e TT?}?CT?T??T?TTTTGGT?TCTT?ACTTTG??CTT?GCTTTG??T?T?GC?TTGTT - Funded by NIH grant # 1R01CA153132-01.

Shjct 562 ATGACCGAGGTGGTGAGGJALTGTCCCCACCATGAGCGCAGCTCTGACTATAGCGATGGT 621
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