NASA
3D Normal Human-hNe
A Model of Persister
Platform to Study \

/ as J Goodwin, PhD.
b

Manager, Diseaseé Modelling and Tissue Analogues Laboratory

Lead Sr. Scientist, Oxidative Stress and Damage

/' NASA Johnson Space Center

September 23, 2014

Ty,







Varicella-Zoster-Virus
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» Vaccine prevents chickenpox
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> Estabhshes persistent infection (latency)!
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CONSTRUCTION OF THREE - DIMENSIONAL TISSUE ASSEMBLY INTO
ROTATING WALL VESSEL (RWV)
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Charaéteristics of TLA

Similar expressio
Genetically stable
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1. neural progenitor 5. neuronal progenitor

2. primitive neural stem cell 6. early progenitor maturation
3. neuronal precursor 7. fully differentiated neuron
4. neural stem cell
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Varicella Zoster (Chicken Pox)
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Tissue-Like Assemblies: A Model of Persistent Varicella-Zoster
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A Model of Persistent VZV Infection and a Platform to

m 3D Normal Human Neural Progenitor Tissue-Like Assemblies:
NAS
Study Oxidative Stress and Damage in Multiple Hit Scenarios

VZV infection
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(2013), “Three-Dimensional Normal Human Neural Progenitor
Tissue-Like Assemblies: A Model of Persistent Varicella-Zoster
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» Rearrangement recombination is frequent in MeWo cell
» Rearrangement recombination is absent in NHNP-TLA
» Both ORF63 and ORF70 are expressed in NHNP-TLA

» VZV-infected NHNP-TLA are stable for months

Goodwin TJ, McCarthy M, Osterrieder N, Cohrs RJ, Kaufer BB
(2013), “Three-Dimensional Normal Human Neural Progenitor
Tissue-Like Assemblies: A Model of Persistent Varicella-Zoster
Virus Infection”. PloS Pathogens 9(8): €1003512.
doi:10.1371/journal.ppat.1003512
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3D Tissue models of the near peripheral nervous system (nPNS, TG/NHNP) may
serve as a viable platfﬁrm to study VZV and other latent viruses re-expressed in

the space environment. Relevant for Immune Risks (Application #3)

7
=
2
7

&

I

Provides a nervous gystem model that is closely related to the CNS (by way of the
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trigeminal and OptIC// erves, Relevant to VIIP) and therefore is relevant to studying
CNS damage and éegen Risks from OSabD in these tissues (Application #4)

Provides a platfor'fii to study multiple hit scenarios of OSaD simultaneously (viral
infection, radiatioh insult, and microgravity) on tissues relevant to HRP Risk and
Gaps (Nutrition)/and develop countermeasureas (Application #5).
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