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Background

• Hepatocellular carcinoma (HCC) is the fifth
most common cancer globally and second
most common cause of cancer-related
deaths worldwide. (1)

• An ideal translational model to study HCC
would be the use of a genetic pig model due
to the many similarities between pigs and
humans which include anatomy, physiology,
metabolism, and genetics.

• The Oncopig Cancer Model (OCM) is a
transgenic swine model that develops site
and cell specific tumors through Cre
recombinase induced expression of
KRASG12D and TP53R167H transgenes. (2)
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• To develop an in vitro HCC model using 
primary hepatocytes isolated from Oncopig
liver tissue

• To induce subcutaneous HCC tumor 
growth in mice and autologously into 
oncopigs

Image 1 shows Genotype and PCR results for KRASG12D

and TP53R167H transgenes. Lanes 1-8 tested for KRAS. 
Lanes 12-19 tested for TP53. Lane 9 is a negative control. 
Lane 10 and 20 are positive controls. All 36 HCC cell lines 
showed expression of both transgenes.

Images 4, 5 and 6 show Cell migration results of one HCC cell line. Image 4 shows the gap open at 0 hours. Image 5 
shows the gap closing at 4 hours. Image 6 shows the gap completely closed at 8 hours. All cell lines had closed gaps by 
8 hours and had mean t1/2 gap = 4 hours. 

Image 2 is a brightfield view of a HCC cell line 4 hours 
post transfection with AdCre. Image 3 shows GFP 
expression of the same HCC cell line in image 1. All 
36 HCC cell lines were transfected successfully with 
an average rate of 87.9%. 

Figure 2. Graphs A, B and C show tumor volume growth in mice post injection (n= 34). Image D shows one 
collected tumor from a mouse. SCID or NSG mice received 2 subcutaneous injections in the abdominal 
region. Each injection contained 5 million porcine HCC cells per injection. Tumor growth was measured over 
the course of 21 days. Each mouse was euthanized on the 21st day and tumors were collected. A total of 59 
tumors were observed and collected from 33 mice (86.8% tumor growth success). Mean volume for the 
tumors was 285.3 mm3 ranging from 18.84 mm3 to 1766.3 mm3. 

Image 7. Oncopigs (n=29) received a total 
of 6 subcutaneous injections autologously
in the thoracic region. Each injection 
contained 10 million porcine HCC cells per 
injection. A total of 80 tumors were 
observed among 20 oncopigs (46% tumor 
growth success).

• A genetic swine model for HCC can be maintained by cell culturing 
and characterized by in vitro assays.

• Subcutaneous HCC tumor growth can be induced in mice and 
oncopigs .

• Future work involves developing intrahepatic tumors in oncopigs in 
order to further improve translational research in treatment 
techniques for HCC.
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n=36 Mean Min Max

Starting weight 
(grams)

13.37 5.2 22

Post-isolation 
weight (grams)

9.69 1.2 19

Cell yield (cells) 22.7 million 3.20 million 6.24 million

Cell yield per gram 
tissue (cells/gram)

1.83 million 2.20 million 6.50 million

Transfection rates 87.9 % 77 % 99%
0

50

100

150

200

250

300

350

400

450

0 5 10 15 20 25

Tu
m

or
 v

ol
um

e 
(m

m
3 )

Days Post Injection

Tumor Growth in Mice

Mouse 1

Mouse 2

Mouse 3

Mouse 4

Mouse 5

Mouse 6

Mouse 7

Mouse 9

Mouse 10

Mouse 11

Mouse 13

0

100

200

300

400

500

0 5 10 15 20 25

Tu
m

or
 v

ol
um

e 
(m

m
3 )

Days Post Injection

Tumor Growth in Mice

Mouse 25

Mouse 26

Mouse 27

Mouse 29

Mouse 30

Mouse 31

Mouse 32

Mosue 33

Mouse 34

Mouse 35

Mouse 36

0

100

200

300

400

500

0 5 10 15 20 25

Tu
m

or
 v

ol
um

e 
(m

m
3 )

Days Post Injection

Tumor Growth in Mice

Mouse 14

Mouse 15

Mouse 16

Mouse 17

Mouse 18

Mouse 19

Mouse 20

Mouse 21

Mouse 22

Mouse 23

Mouse 24

Figure 1. Liver lobe post-isolation data

2.

3.

4. 6.5.

A.

C.

B.

D.

References

1. Newson, J., Kinachtchouck, N., Schachtschneider, K., Schwind, R. M., Schook, L. B. Characteristics and Unmet 
Clinical Needs Related to Hepatocellular Carcinoma. Digestive Disease interventions (2017) 01(02),074-082 

2. Gaba, R. C., et al. Characterization of an Inducible Alcoholic Liver Fibrosis Model for Hepatocellular Carcinoma 
Investigation in a Transgenic Porcine Tumorigenic Platform. Journal of Vascular and Interventional Radiology 
(2018). 29(8), 1194-1202

1.

8.


