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This isn’t HPC; a single SARS-CoV-2 sample 
requires about 0.3-0.5 CPUh

But there are >3 million SARS-CoV-2 raw 
genetic files deposited in the European 
Nucleotide Archive.



Free to low- and middle-income countries

Engaged in tenders with public health agencies in high-
income countries

Organisations own their data

Organisations can choose to share samples 
with the relatedness service 

Organisations can choose to grant access to 
samples so another organisation can view them.

At its core, GPAS just processes samples; it doesn’t replace GISAID 
or ENA or NextStrain, but hopefully makes it easier to use them

Use GPAS to (optionally with consent) collect additional data for 
research projects



Identical samples assumed to be part of the same outbreak

If enough countries share their samples, will be able to detect importation events 
(outbreaks across geographical borders)

Will also enable novel variant detection since will tell you that no-one has seen a 
related sample



BA.4, BA.5 on the rise in the UK + recombinants (“Deltacron”)



Mycobacterium tuberculosis

Grows slowly (≥24h doubling time)
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~10 million develop TB each year 
and around 1.5 million die

Before SARS-CoV-2, TB killed more 
people every year than any other 
infectious disease
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Tuberculosis 

Most resistance-causing mutations in TB
have now been identi�ed

That will permit personalised treatment of the disease

Oct 23rd 2021 editionScience & technology

Oct 19th 2021

Until sars-cov-2 emerged, the most destructive pathogen on the planet was
Mycobacterium tuberculosis, the bug that causes tb. In 2020, according to the

latest report from the World Health Organisation, published on October 14th, this
organism cut short 1.5m lives—a �gure 100,000 higher than the previous year (and
the �rst annual rise since 2005), mainly because of disruptions to health services
caused by covid-19. People whose immune systems have been wrecked by hiv are
particularly at risk. Some 200,000 of the 680,000 annual aids deaths are a result of
secondary tb infections.

Listen to this story

→ Enjoy more audio and podcasts on iOS or Android.

More than a dozen antibiotics and other drugs are used to treat tb. But strains of M.
tuberculosis that are not susceptible to one or more of these have emerged and are
spreading at an alarming rate. Nearly 500,000 of the 10m cases of tuberculosis in

Enjoy full digital access from £10/first 

Collected >20,000 TB 
samples from 11 countries 

on five continents. Each 
sequenced and tested with 
panel of 13 antituberculars.



75,000 TB genomes

Most with some drug 
susceptibility testing data



+ = cheap, rapid treatment 
plans to treat tuberculosis?
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Rifampicin

Lin W, Mandal S, Degen D, Liu Y, Ebright YW, Li S, Feng Y, Zhang Y, Mandal S, Jiang Y, Liu S, Gigliotti M, Talaue M, Connell N, Das K, Arnold E, Ebright RH. 2017. 
Structural Basis of Mycobacterium tuberculosis Transcription and Transcription Inhibition. Mol Cell 66:169–179.e8.

PDB: 5uh6M. tuberculosis RNA polymerase
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Rifampicin

Rifampicin 
Resistance  
Determining  
Region

Ser450LeuVal170Phe

Ile491PheLeu443Phe

Ser388Leu

Thr585Ala
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Rifampicin/RNA polymerase Fluroquinolones/DNA gyrase
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Wildtype Mutation

ΔG1 = ΔG11 + ΔG12 + ΔG13

ΔG2ΔG4

decharge decouple recharge

remove 
restraints

remove 
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ΔG13ΔG12ΔG11

decharge decouple recharge

N windows N windows

DHFR DHFR}
ΔG6 = ΔG61 + ΔG62 + ΔG63

}
N windowsN windows N windows

!
Optimise decharge, decouple, recharge 
separately: n(λ), duration, number of sims

Aim for similar magnitude of error in all 
alchemical free energy calculations
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