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Research Focus

Dr. VandeBerg has established the laboratory opossum as a unique research resource.
Laboratory opossums are small marsupials, which are born at the developmental stage of a 6-
week human embryo and weigh 60-150g as adults. The embryonic state at birth enables research
that is not possible with other laboratory animals. The resource, which has a steady state of 1,200
animals comprising 20 genetic stocks and inbred strains, is used to model human diseases in
many of the research initiatives in his laboratory and in collaboration with scientists from around
the world.

A new initiative in his laboratory is the application of CRISPR/Cas9 gene editing to create
knockout opossums for the purpose of investigating the function of genes that are of particular
interest in the opossum model. This technology was successfully performed with opossums for
the first time in 2021. Also in 2021, a collaboration with Dr. Satish Kumar has developed the first
induced pluripotent stem cell (iPSC) lines from this species, which will be used in stem cell therapy
experiments to treat or prevent hypercholesterolemia, non-alcoholic fatty liver disease, and
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steatohepatitis is a susceptible strain.

Prior research in his laboratory has identified a mutant gene (allele 1 of ABCB4), which, when
present in two copies (homozygous) in an individual, inhibits cholesterol secretion from the liver
into the bile, causing susceptibility to those diseases. We are now working toward identifying an
alternative pathway for eliminating cholesterol from the body of opossums, and variant genes that
enable some ABCB4 1/1 homozygotes to evade hypercholesterolemia.

A collaboration with Dr. Mario Gil is focused on assessing the impact of experimental interventions
applied to the exteriorized embryos and fetuses of opossums on brain development and on
behavior later in life, as a model for autism spectrum disorder and other neurodevelopmental
disorders.

Dr. VandeBerg and Dr. John Thomas are collaborating in research that uses the laboratory
opossum as a model for research on the pathological sequelae of Zika virus infection of juveniles
and adults, as well as of embryos and fetuses. Recent results indicate that some opossums that
are infected at the embryonic or fetal stages develop pathologies of brain, testis, or other organs.
Moreover, some female opossums infected as juveniles undergo massive cell death in the smooth
muscle organs of their reproductive systems, leading to sterility. It is planned to extend this work
to dengue virus.

Another focus of Dr. VandeBerg’s research is Chagas disease, a parasitic disease (caused by
Trypanosoma cruzi) that is endemic in Texas and other southern states. There is no vaccine for
Chagas disease, a cardiac disease that often leads to death. A current project involves testing a
novel vaccine in monkeys for efficacy in preventing infection by the parasites. Another project
involves testing drug regimens for treating infected monkeys and identifying biomarkers that
indicate whether any parasites remain in the body. This project will improve assessment of
efficacy of novel drugs in clinical trials.

A collaboration with Dr. Williams-Blangero is investigating in human subjects the relationship and
interactions between Chagas disease and type 2 diabetes. The investigators are determining
whether becoming infected early in life with T. cruzi leads to increased risk of diabetes later in life,
whether Chagas disease progression is accelerated in infected people who also have diabetes,
and whether diabetes progression is accelerated in people who are infected with T. cruzi.

Publications
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Special Reference to Marsupials, 57 pp. B.Sc. Hons. Thesis, La Trobe University,
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R.E., and VandeBerg, J.L. Correlation between presence of Trypanosoma cruzi DNA in
heart tissue of baboons and cynomolgus monkeys, and lymphocytic myocarditis. Am. J.
Trop. Med. Hyg. 90:627-633, 2014.

Nair, H.B., Ford, A., Dick, E.J., Jr., Hill, R.H., Jr., and VandeBerg, J.L. Modeling
sunscreen-mediated melanoma prevention in the laboratory opossum (Monodelphis
domestica). Pigment Cell Melanoma Res. 27:843-845, 2014.

Rupert, J.E., Schmidt, E.C., Moreira-Soto, A., Herrera, B.R., VandeBerg, J.L., and
Butcher, M.T. Myosin isoform expression in the prehensile tails of didelphid marsupials:
Functional differences between arboreal and terrestrial opossums. Anatom. Rec.
297:1364-1376, 2014.
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M.A., Rice, K.S., Cox, L.A., Comuzzie, A.G., VandeBerg, J.L. Diet-induced early-stage
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coordinately regulated microRNA-gene networks that differ in baboons discordant for
LDL-cholesterol. PL0oS One. 2019 Mar 15;14(3):€0213494. doi:
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5;14(4):e0214487. doi: 10.1371/journal.pone.0214487. eCollection 2019.

Karere GM, Dick EJ Jr, Galindo S Jr, Martinez JC, Martinez JE, Owston M, VandeBerg
JL, Cox LA. Histological variation of early stage atherosclerotic lesions in baboons after
prolonged challenge with high-cholesterol, high-fat diet. J Med Primatol. 2020
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