A Novel Technology for Single Molecule Protein Sequencing
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Background Methodology

Problem: Accurate representation of protein expression is crucial for understanding the molecular

mechanisms behind biological processes, and identification of novel biomarkers for diagnostics and
therapeutics. Next-Generation Sequencing (NGS) of DNA and RNA, has made large strides towards that goal, Based-called ‘ Demultiplex ‘ Block processing Adapter trimming Alignment Downstream
but fails to account for translational regulation, post translational modifications, and protein isoforms, that reads (Guppy) analysis
can amount to millions of protein variants.! Current NGS platforms are not readily transferrable to

direct protein sequencing. '
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Current landscape: Mass Spectrometry (MS) is the gold-standard for direct quantification of proteins. While 4 )
MS has improved rapidly in the recent years, unlike NGS, it is not single-molecule and often relies on existing None In-house Feature Selection
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Solution: This project aims to develop a de novo single molecule protein sequencing method by using a

combination of biochemical processes that allow for fingerprinting of amino acids on a DNA molecule, which ,
can then be sequenced on next-generation sequencing (NGS) platforms. Test 1: Experiment VEEE 25 @ palis dlffel.*e.nt adapter Test 3: Compare alternate Test 4: Experiment with
with the need for trimming tools for efficiency and alignment tools with SOP different features to see

block processing downstream processing with SOP (no for efficiency and accuracy which are most relevant
trimming)
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chains-is directly sequenced on an fingerprint of the amino acids are

Qford Nanopore Sequencer / &reated Alignment Output Comparison 16 UMI Tools Pipeline Output Comparison

-30 -20 -10

Neural Network with Additional Feature

4

SOP

P a
G‘ - L ]
58 p o
| 0 @ @?-_,;". 4
- ;" o
UMI tools : e s ®
600000 &% ‘
_ o8 e, va
1 0 a\®n 3 C @t
el ‘_T ' ) = - u‘_\,. n &
- Vi 2.8 wh ¢ 8 ore
! - 3 2 80,
. = e I
: e o
7] o

500000 -

400000 - UMI tools

TN\ e
A pipeline is used to filter out "Daughters" are sequenced on SBS :
incomplete sequences and extract based NGS technologies like lllumina

QMIS and fingerprints / \ /
¥ \

igned Sequences

Frequency

300000 -

200000 -

No. of Al

100000 -

D_

100000 500000 1000000 30  -20 _10

Raw No. of sequences Number of daughters

A neural network uses the fingerprints to
identify the amino acids
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We significantly improved the accuracy of the neural network by identifying and adding a key

- - feature to the datase
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