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Molecular 
Biology 101





‘If I read to you the whole 
genome at the rate of one 

word per second, eight hours a 
day, it would take me a century’ 

– Matt Ridley

The Human Genome

= 3.2 billion bases (letter); ~240GB Hard Drive



DNA sequence data 

NCBI, 2018
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A living organism is now  a txt file!



Literally!



But we know this?



3 trends



Trend 1: DNA vs Transistors

!"!#

!"#

#

#!

#!!

#!!!

#!!!!

#!!!!!

#!!!!!!

#!!!!!!!

#!!!!!!!!

#$%!&

#&'( #&)* #&)( #&(* #&(( #&&* #&&( +!!* +!!( +!#*

,-. /0123435603



Trend 1: DNA vs Transistors

!"!#

!"#

#

#!

#!!

#!!!

#!!!!

#!!!!!

#!!!!!!

#!!!!!!!

#!!!!!!!!

#$%!&

#&'( #&)* #&)( #&(* #&(( #&&* #&&( +!!* +!!( +!#*

,-. /0123435603



Trend 1: DNA vs Transistors
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Sequencing Costs
(HGP days; ~2000)

! First Draft in 2001
! 15 years
! 8 countries; 100s of scientists
! ~3 billion USD



Sequencing Costs
(2018)

! 48h max
! 1 scientist
! >1000 USD



Trend 1: DNA sequencing costs

Oxford Nanopore, 2016



Trend 1: DNA sequencing costs

Oxford Nanopore, 2020



Trend 2: DNA synthesis costs

$1/letter

Now,

$0.01/letter



Trend 3: DNA engineering costs

COPY PASTE EDIT



Trend 3: DNA engineering costs
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Trend 3: DNA engineering costs
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Trend 3: DNA engineering costs

US$
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Traditional 
Biotechnology and
Genetic Engineering

Synthetic 
Biology



Computer Science



Computer Science Engineering



Computer Science Synthetic BiologyEngineering



Engineering principles

Design

BuildTest



Artemisinin production
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Clinical 
Trials



AVEROS
We programme living cells.



Design

BuildTest

Our Value Prop
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Design

BuildTest

Our Value Prop

Software

WetwareHardware

High-throughput
Automation
IO(L)T

Design
Genomics

Transcriptomics
Proteomics

ML/AI

Gene Assembly
Transformation

CRISPR
Scaleup Fermentation



Fragrances



Living Sensors

Input = CO
Output = Red Color



Agriculture



Pigments
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Design Questions

1) Different enzymes for different steps of the pathway.
2) Different sources (fungal and bacterial sources) of these 

enzymes.
3) Each enzyme can be engineered, at the DNA level.
4) Can we have a single-step reaction: molasses to end product 

with no intermediate steps.



B2B
Enzymes

Fragrances
Pigments

Fibres
Flavours

APIs

B2C
Living Sensors
Agriprobiotics

Probiotics
Bioremediation



Key Points

1) Biology has transformed; its molecular, its data driven.
2) Costs are like software now: A big big opportunity to reset 

our R&D agenda
3) Can we manufacture the APIs we import? Can we have our 

own clinical trials?
4) Its all happening here in Pakistan, in Peshawar.
5) This century belongs to Biology. Is Pakistan ready?



We are looking for visionary 
partners in the pharma space!

faisal@averos.bio
@esepzai

Thank you!

mailto:faisal@averos.bio

