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Disclaimer

These opinions are mine.

Therefore, they are biased towards my personal experience as a:

• bioinformatics scientist specializing in sequence analysis and NGS

• mainly in cancer genomics

• in the diagnostics industry

• who often collaborates with people in other disciplines



What is “bioinformatics”, 
anyway?



What is bioinformatics like?

• There are no good catch-all answers because there are many types of 
bioinformatics


• Inherently inter-disciplinary but also hacky


• Bioinformatics started in sequence analysis 

• evolution of the field is influenced by the how much sequencing data is 
produced and on computational power


• earlier work is foundational algorithms and small-dataset examples of utility





What are the different types of bioinformatics?
As with any scientific discipline, it depends on the methods you use

• quantitative transcriptomics (NGS or expression 
microarrays)


• algorithms


• network modeling (gene/regulatory networks, 
protein/protein interaction networks)


• protein or RNA structure (NMR/X-ray crystallography, 
computational structure modeling)


• Real World Data (RWD): ETL, NLP, EMR/EHR, LLM/
AI, sparse+messy+huge databases


• knowledge modeling (ontologies, knowledge graphs)

sequence analysis: 

• secondary analysis


• basically, from FASTQ to 
everything else


• alignment, QC, variant calling, 
complex genomic biomarkers 
(CNV, TMB, HRD, MSI, kataegis, 
mutational signatures), annotation


• genome assembly 


• molecular phylogeny



Trends over the past 2 decades

• Bioinformatics is increasingly a skillset combined with other specialties, not a career itself.  
Problem-solving is becoming more commoditized.  It pays to invest in combining with other 
fields.


• Tool standardization: R/Bioconductor, the Broad ecosystem, UCSC Genome Browser


• Emergence of viable commercial solutions shows the industry is reaching maturity: DNANexus, 
Velsera, Sophia Genetics, Sentieon, AWS HealthOmics, Dragen, Illumina’s crapware 
(BaseSpace, ICA, ICI), etc…


• NGS instrumentation as an industry: Illumina, Ion Torrent (Thermo Fisher), PacBio, Oxford 
Nanopore, Complete Genomics, and now in the 2020s… Ultima, Element, Singular, Roche SBX


• One thing held true through my entire career… most people do not understand what it is a 
“bioinformatician” actually does!



My career journey, step by step



Career Timeline

joined Veracyte 
(my current job)



Career Timeline

BS, Biochemistry

BA, Computer Science 

University of Rochester 
Mentor: David H. Mathews, MD, PhD
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Career Timeline
University of California — Berkeley 
Mentor: Ian Holmes, PhD

2.0

https://doi.org/10.1186/1471-2105-5-71

https://doi.org/10.1186/1471-2105-2-8annual salary: ~$30K



Career Timeline
University of California — Berkeley 
Mentor: Ian Holmes, PhD
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https://jbrowse.organnual salary: ~$30K



Career Timeline
University of California — Santa Cruz 
Mentor: Todd M. Lowe, PhD
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Lui, Uzilov, et al NAR 2018 https://doi.org/10.1126/science.1176099
circularized?!!

annual stipend: ~$30K under the NSF GRFP fellowship



Career Timeline
University of California — Santa Cruz 
Mentor: Todd M. Lowe, PhD
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networking pays off!

annual stipend: ~$30K under the NSF GRFP fellowship



Career Timeline
transition period: 
UCSC, Cancer Therapeutics Innovation Group (aka Driver), etc.

0.9

PhD, Bioinformatics and

Biomolecular Engineering

I forgot how much they paid me, but it was part-time, in addition to my graduate stipend



Career Timeline
Icahn School of Medicine at Mount Sinai 
Lab of Rong Chen, PhD

3.8

base salary at hiring: $135K/year, no annual bonus



Career Timeline
Sema4
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Mount Sinai

Sema4 spins out

of Mount Sinai

Sema4 becomes

a public company

(NASDAQ: SMFR)

Sema4

acquires

GeneDx

Somatic Genomics R&D (SGRD) group at its peak in 2021
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Career Timeline

Sema4
5.5

Mount Sinai

Sema4 spins out

of Mount Sinai

Sema4 becomes

a public company

(NASDAQ: SMFR)

Sema4

acquires

GeneDx

base annual salary (basically funded by Sema4):

~$170K as Director

~$200K as Senior Director

~$260K as VP (+ ~$40K annual bonus?)

plus ~$0.5M (at peak) in stock options that I couldn’t cash out, earning $0

plus some RSUs after we went public



Clinical tests
to which I majorly contributed at Sema4

• Normal DNA (for germline/
constitutional variants)


• 113 HC genes on a proprietary 
“medical exome” hyb capture 
panel


• SNV and small ins/del

• CNV to exon resolution

• QC


• Tumor/normal DNA

• Tumor-only RNA

• Solid and heme tumors

• ~18.5K genes for WES

• RNA-Seq workflows: hyb   

capture of cDNA vs total RNA

• SNV, small ins/del (LOD AF 5%)

• Genome-wide CNV by 

segmentation

• MSI and TMB

• Fusions and certain splice 

variants from RNA (expression/
abundance RUO)


• QC

• Tumor-only

• Solid tumors (no heme)

• Ion AmpliSeq targeted panel 

(amplicons, multiplex PCR)

• 161 genes (141 DNA, 25 RNA, 

~0.3 Mb)

• SNV, small ins/del/MNV/delins

• CNV (amplifications only)

• Fusions and certain splice 

variants from RNA

• QC

• Annotation and variant 

prioritization (tertiary analysis)

All tests are NYSDOH approved and have been in clinical 

operation for 2-4 years, resulting >10K patients combined.


Also used to support major pharma projects.

My role: 
Ownership of all NGS secondary analysis

• assay development and optimization

• pipelines: R&D and CLIA



What we do at Veracyte



What does Veracyte do?

• We offer clinical diagnostic tests that use machine learning classifiers on patient RNA to 
give diagnosis and risk stratification to the physician


• RNA-seq, expression microarrays, NanoString nCounter, qPCR


• We save tens of thousands of patients from having their organs unnecessarily removed!  
(ex: ~35k thyroids per year)


• Launching a DNA test: an all-WGS MRD test (via acquiring C2i Genomics)


• We also do a great job of:


• demonstrating our products are useful via clinical studies


• collaborating with academics using our gigantic NGS datasets





What do I do?
title: Senior Director, Computational Biology, Discovery Research

• I make educated guesses about what we should develop next as a clinical 
diagnostics company and build up a case for it


• Basically, I “discover” new stuff and show that it is useful to the company


• We do exploratory, feasibility, proof-of-concept, and those types of studies


• internally by standing up new assays in our lab


• externally by doing pilots with stealth mode startups and academic parties


• also strictly dry lab studies re-analyzing our treasure troves of NGS data 
and RWD

base annual salary as Senior Director: $270-290K

+ ~$60K annual bonus (25% bonus target)

+ ~$160K in new RSUs per year (1-year vest, then disbursed over 4 years)

(bonus and RSUs vary by year depending on company performance



Advice to gradute students and 
postdocs



There will always be hype
Hype waves that I’ve been through

• “assembling the human genome 
will solve everything”


• “precision medicine will solve 
everything”


• “data science will solve everything”


• “generative AI will solve everything”


• “multimodal analysis”, a next phase 
beyond “multiomics”, will “unveil 
new insights” <— WE ARE HERE



Opportunities to test the waters in an industry career

• Internships (!!!)


• Mentorship


• Shadowing


• Random conversations you start with people on LinkedIn


• Industry postdocs



What you can do to develop bioinformatics skills

• The Holy Trinity: R (esp. the “tidyverse” library) // Python (v3.x) // SQL of any flavor


• AWS (core products: EC2, S3, IAM)


• get a Mac


• computing at scale (“batch computing”) — doing the same thing on a LOT of data in parallel


• generative AI (esp. Claude to write code) can help tremendously


• however, keep in mind it is essentially search engine (a “glorified parrot”)


• fast but bad is often better to get you started than slow but high quality as long as you’re a 
critical thinker


• don’t blindly trust authority (leadership is incentivized to control the narrative)



Connecting to the right job
things that might not be immediately obvious

• What I look for when interviewing as a hiring manager 

• are you a basically binf tool user or is there evidence that you designed and ran your 
own projects?


• “amphibious” (both wet and dry lab) background is a HUGE plus


• What you should look for when interviewing 

• Do the people interviewing you have a clue about what your job would entail, or the 
different types of bioinformatics?  And that bioinformatics overlaps with, but is different 
from, other “computational” functions like IT, software development, devops, data 
engineering?


• Are you going to be the only bioinformatician there?



Pivoting to science-adjacent careers
for a scientist who decides not to continue doing research

• Field Application Scientist


• Business Development (MBA/PhD)


• Sales/marketing (including Medical Science Liaison)


• IP lawyer (JD/PhD)



Thank You!


