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Models for human health:
all are wrong, many are useful



Genotypic Similarity

Argument for human IPS, organoids, & cell chips

Cell type Twins Population Spemes

@
&

©
@




Sex

Body Parts
~100 million yrs divergence
Similar Expression

Body part

B Female <8N i B Abdomen carcass

B Gonad

" Head

™ Thorax
" Viscera

Species

B D. ananassae (Dana)
D. grimshawi (Dgri)

D. melanogaster (Dmel)
D. mojavensis (Dmoj)
D. persimilis (Dper)

D. pseudoobscura (Dpse
D. virilis (Dvir)

D. willistoni (Dwil)
D. yakuba (Dyak)

Single Cells
0 yrs divergence
Different Expression




Gene Expression Similarity

Argument for complex whole organisms
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Model Organism

Avatars for Patient-specific
il‘ldiVidUﬂ'S Variants
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Animal
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>60 cases

| v What is known about the human gene?

' isease links? Population genomics data?

hat are the orthologous genes in MOs?

at do they do and where are they expressed?
| v Are the variants of interest likely damaging?




Precision Medicine

QOvergrowth in patient
with mutation

Zebrafish with labeled lymphatic (developed at NIH!)

Healthy lymphatic system
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ARAF recurrent mutation causes central

conducting lymphatic anomaly treatable with a
MEK inhibitor

Dong Li", Michael E. March', Alvaro Gulierrez-Uzquiza'*?, Charlly Kac', Christoph Seiler?,
Erin Pinto? Leticia S, Matsuoka', Mark R. Battig', Elizabeth J. Bhoj', Tara L. Wenger*, Lifeng Tian',

Nora Robinson', Tiancheng Wang', Yichuan Liu’, Brant M. Weinstein?, Matthew Swift, ggglmvgyvmp, gl ven to patl e ntp L h O IS NOW e | | SN
Hyun Min Jung®, Courtney N. Kaminski', Rosetta Chiavacci’, Jonathan A. Perkins’, . AP
Michael A. Levine®*, Patrick M. A_ Sleiman'®, Patricia ). Hicks®, Janet T. Skraushaugh®, a he a |t hy, h a p py te e na ge l" ; = - < £ ;; X :f_" |
Jean B. Belasco®, Yoav Dori*® and Hakon Hakonarson 5791 9 B el ol 5 RS jz
From Jeffery Ferral



Nothing in biology makes sense
except in the light of evolution.

— Thesdesius Dobzhanshy —
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