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Global distribution of locally adaptive traits

Tishkoff, Science, (2015)
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*72% of genetic discoveries have taken places in three countries

https://gwasdiversitymonitor.com/



There were 
approximately 
45,000 
patents filed 
worldwide 
that mention 
DNA 
sequencing 
or analysis as a 
significant 
application or 
method

Illumina HQ, La Jolla, CA 2023 
Liddicoat & Leachman 
Nature (2018)
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Four of Hawaii’s 
counties ranked among 
the top 15 most diverse 
counties in the Nation

Hawaii County, Hawaii 
(#1)

Maui County, Hawaii 
(#2)

Kauai County, Hawaii 
(#4)

Honolulu County, Hawaii 
(#11)

https://www.census.gov/library/visualizations/interactive/racial-and-ethnic-diversity-
in-the-united-states-2010-and-2020-census.html

https://www.census.gov/library/visualizations/interactive/racial-and-ethnic-diversity-in-the-united-states-2010-and-2020-census.html
https://www.census.gov/library/visualizations/interactive/racial-and-ethnic-diversity-in-the-united-states-2010-and-2020-census.html


From
Cook 
à 
Cortes



“It will never be definitively determined how many Aztecs were killed by Cortes, but it is estimated that Cortes 
and his army killed as many 200,000 people during the Battle of Tenochtitlan alone. If European borne diseases 
are included, the death count could go as high as 20 million people.”

💀 = 200,000 💀 = 20,000,000
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Where did 
these 
time 
estimates 
come 
from?



Applied Mathematics

Archeology

Genetics

Linguistics



How it started…



How it ended…



Transit of Venus



James Cook Tupaia







1. Who’s in 
control of the 
narrative? 

2. Who’s biasing 
the data?

3. Who’s 
hypothesis are 
we testing?

4. Is it even your 
question to ask?



1947



1976



Ka Wā Ma Mua, Ka 
Wā Ma Hope – 
“Walking backwards 
into the future.”
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UH Archives
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UH Archives



Holly Johnson/Hawaii Tribune-Herald



Leprosy: A Neglected Tropical Disease

Image Source: World Health Organization, 2016

215,000 new leprosy cases each year



• No vaccine
• Multi-drug therapy - rifampicin, clofazimine, and 

dapsone
• Completely curable with timely MDT
• Since 1980s, 16 million leprosy patients have  been 

cured
• Prevalence and incidence < 1 in 10,000 individuals

*So, why are there nearly 215,000 new cases each year?
Why have we not been able to eradicate leprosy?

Hansen’s Disease or Leprosy



Mycobacterium leprae Mycobacterium lepromatosis 

Majority of leprosy cases Diffuse lepromatous leprosy

Causative Agent

~13.9 MYA



Fedrizzi et al. (2017)

Phylogeny of 
Mycobacteria

Singh et al. (2015)



Confirmed natural animal reservoir of
M. leprae: the nine-banded armadillo

Image Source: h.p://animal-dream.com/data_images/armadillo/armadillo2.html

Both M. lepromatosis and 
M. leprae isolated from red 
squirrel populations in UK

M. leprae has been isolated 
from several species of 
primates



Centers for Disease 
Control



Mycobacterium leprae M. leprae genome

3.3
MB

Centers for Disease Control



Masaki T. et al., Cell (2022)

Could Hansen's disease be the cure to cancer?



The Queens Hospital, Honolulu, HI (1859) The Queens Medical Center, Honolulu, HI (2017)

Sequencing Ma’i Pa’ke: Kanaka ‘Oiwi 
serving institutions



Dermatopathology & Molecular Diagnostics, The Queens Medical Center, Honolulu HI



A. B.

C. D.

Biopsy wax block Create pathology slide

Create pathology slide Confirming the presence of Leprosy



Fox et al., in prep (2019)

Processing ancient leprosy samples 
(Stone aDNA Lab, Arizona State University)

Sequencing ancient ma’i pa’ke bacteria from Polynesia



Sequencing ancient ma’i pa’ke bacteria from Polynesia

Fox et al., in prep (2019)

Processing ancient leprosy samples 
(Stone aDNA Lab, Arizona State University)

Recovered M. Leprae 
Genome

3,268,203 bp





Population Collapse: Identifying bottlenecks 
after European contact

Population branch statistic (PBS) of the HLA-DQA1 geneLindo et al., (2016) 



The population history of Europe is associated with the 
modern-day distribution of MS

Barrie W. et al., Nature (2024).
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Tahiti





Pascart et al., Lancet Global Health (2024)







Fox K, NEJM. (2020)

Approaches to Equitable Benefit Sharing



Announcing Variant Bio’s 
Affordable Medicines Pledge



Mid-pass whole genome sequencing 
enables biomedical genetic studies of 

diverse populations

Emde A. et al., BMC Genomics. 2021 



Democratizing 
Technology

Grassroots
Research







*Gout is estimated to affect 
one in seven individuals in 

French Polynesia*

Pascart et al., Lancet Global Health (2024)



The gout epidemic in French Polynesia: 
Results from the Ma’i u’u Territorial Survey

Pascart et al., Lancet Global Health (2024)



Population Collapse: Identifying bottlenecks 
after European contact

Population branch statistic (PBS) of the HLA-DQA1 geneLindo et al., (2016) 



• In 2020, the world generated approximately 59 zettabytes (ZB) of data 

• This is expected to grow to 175 ZB by 2025 driven by the increasing use of IoT 
devices, social media, and other digital technologies 

• To put this into perspective, one zettabyte = one billion terabytes



The second law of 
thermodynamics is a 
physical law based on 
universal experience 
concerning heat and 
energy interconversions. 

One simple statement of 
the law is that heat 
always moves from hotter 
objects to colder objects 
(or "downhill"), unless 
energy in some form is 
supplied to reverse the 
direction of heat flow.

Adapted from: https://www.grc.nasa.gov/



How it started How it’s going

That power consumption though 🔥🥵





https://psb.stanford.edu/



Mahalo nui J  –  Questions?


