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Highlights
o 8+ years experience in software engineering and machine learning in bioinformatics research
e 6 years project and team management, remote and on-site
e (Co-)main author of 9 publications which attracted 4k+ citations since 2019
e 6 years research record at the intersection of Biology and Machine Learning with 40 publications (6.3k+
citations), one scholarship ($6k), three awarded (compute) grants (9M$), and invited talks (>7).

Experience

PI, Institute of Computational Biology (ICB) @ Helmholtz Munich |Munics, DE Mar 25 — Present
I started my group at Helmholtz Munich for building (foundation) models for evolution-guided protein
design and to shed light on the ‘dark matter’ of the protein universe.

Machine Learning Researcher, Sanofi [Frankrurt, DE Jan 24 — Mar 25
I trained protein language models on Nanobody sequences, helped training and benchmarking protein
property predictors and make them available to wet-lab scientists.

Scientific Researcher, Rostlab @ Technical University of Munich [Munics, DE Jan 18 — Jan 24
I contributed over 17 peer-reviewed articles in two years at the intersection of biology and artificial intelli-
gence to provide biologists with the tools necessary for uncovering fundamental biological mechanisms
including applications to improve understanding of disease mechanisms.

Research assistant, Khaled Barakat’s Lab @ University of Alberta |Ebmonton, Canaba Dec 15 — Apr 16
I conducted coarse-grained molecular dynamics studies for molecular docking with focus on transmem-
brane proteins in GROMACS.

Software Engineering Researcher, Dr. von Haunerschen Kinderspital |Munics, DE Nov 13 — Apr 14

I developed back- (SQL database) and frontend (web-interface) solutions for the automated analysis of
experimentally derived, high-throughput protein-protein interaction (PPI) data.

Laboratory Assistant - R&D, Eurofins Genomics |Eserssere, DE Sep 12 — Mar 13
I carried out PCRs, gel electrophoresis, transformation of cells, measured nuclease & DNAse activity, and,
evaluated sequencing results.

Education

PhD in Informatics (Dr. rer. Nat.), TUM |Munics, DE Jan 18 — Dec 22
How to Speak Protein? - Representation Learning for Protein Prediction.
Defended with summa cum laude on 22.12.2022, Major: BIOINFORMATICS

MSc in Bioinformatics, TUM |Municn, DE Oct 14 — Dec 17
GPA: 3.3/4 (Grade: 1.7), Major: MacHINE LEARNING, Minor: STRUCTURAL BroLogy

BSc in Bioprocess Informatics, HSWT |Wemensterran, DE Oct 10 — Oct 14
GPA: 2.9/4 (Grade: 2.1), Major: MOLECULAR BIOINFORMATICS

Selected Academic Work

Modeling aspects of the language of life through transfer-learning protein sequences. The first compre-
hensive attempt at learning protein sequence representations using contextually aware NLP techniques.
This transformative piece lay the foundation for so-called protein language models (pLMs) and led to
companies like Facebook, Google and Salesforce following in the steps of our initial findings.

Role: Co-main-author & Concept & Analysis & Developer
Find it online: embed.protein.properties & github.seqvec
Article/Proceeding: BMC Bioinformatics, 10.1186/s12859-019-3220-8


https://scholar.google.com/citations?hl=en&user=yXtPl58AAAAJ
https://github.com/mheinzinger
https://rostlab.org
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https://www.lmu-klinikum.de/hauner/kinder-und-kinderpoliklinik
https://www.eurofins.de/
https://www.cit.tum.de/en/cit/home/
https://mediatum.ub.tum.de/1691132?show_id=1660317
https://www.tum.de/en/studies/degree-programs/detail/bioinformatics-master-of-science-msc
https://www.hswt.de/en/studies/degree-programmes/bioprocess-informatics.html
https://embed.protein.properties/
https://github.com/Rostlab/SeqVec
https://doi.org/10.1186/s12859-019-3220-8

ProtTrans: Toward Understanding the Language of Life Through Self-Supervised Learning. One of the
first approaches to improve protein sequence representations by scaling up a) model size (Transformers
with up to 11B parameters), b) dataset size (up to 2.1B protein sequences; 0.5TB), and c) compute (5616
GPUs and TPU Pod v3 with up to 1024 cores). Scaling up translated to improved performance as shown by
a variety of protein predictors powered by ProtTrans embeddings. This work was backed by our Covid-19
HPC grant amounting to $4.5 Million in compute.

Role: Co-main-author & Concept & Analysis & Developer
Find it online: embed.protein.properties & github.prottrans
Article/Proceeding: IEEE TPAMI, 10.1109/TPAMI.2021.3095381

Embeddings from protein language models predict conservation and variant effects. Variant Effect Score
Prediction without Alignments (VESPA) uses protein-embeddings from pLMs (see above) to predict the
effect of single amino acid variants (SAVs) in proteins. Independent evaluation (proteingym.org) showed
that VESPA and its successor VESPAG are the best pLM-based predictor currently available.

Role: Co-main-author, & Concept & Analysis & Developer.
Find it online: embed.protein.properties & github.vespa
Article/Proceeding: Human Genetics, 10.1007/s00439-021-02411-y

Bilingual language model for protein sequence and structure. A first-principles approach to making 3D
protein structures compatible with protein language models (pLM) (see above), effectively laying out a
blueprint for making pLMs multi-modal. Predictions from this model have been integrated into Foldseek,
the de-facto standard for large-scale protein structure comparison, enabling the search of large metagenomic
sequence databases at structural sensitivity while retaining sequence-comparison speed.

Role: Main-author & Concept & Analysis & Developer.
Find it online: github.prostt5
Article/Proceeding: NAR Genomics & Bioinformatics, 10.1093 /nargab/lqae150

Other contributions on SemanticScholar and GitHub

Grants

NVIDIA GPU Grant Donation of one NVIDIA Titan V worth 2.8k$, 2018;

Covid-19 HPC Consortium Google TPU Pod compute worth 4.5M$, 2020;

TPU Research Cloud Access to 5 on-demand Cloud TPU v3-8 device(s) worth 6k$, 2022;
Cerebras CS-2 Access to the LRZ Cerebras CS-2 chip, 2023;

NVIDIA Academic Grant 30k GPU hours (A100’s) on Saturn Cloud, worth 100k$ 2025;
Gauss AI Compute Competition 3M GPU hours (GH200’s) on JUPITER, worth 4.5M$ 2025;

Scholarships
UARE - University of Alberta Research experience Scholarship for research internship, 2016; C$ 6.000

Other academic contributions and achievements

Reviewer ERC Consolidator Grants 2022, Nature Methods/Machine Learning/Communications, Science
Advances, OUP Bioinformatics, Computational and Structural Biotechnology Journal, and more.
Deutscher Studienpreis Selected as one of the finalists in the Deutsche Studienpreis 2023.

Teaching

Supervision 10+ Bachelor’s and 20+ Master’s thesis between 2018-2023. Three thesis directly lead to peer-
reviewed publications that I co-main-authored together with the students.

Masterpraktikum TUM - Spring 2019-2023, 2025

Protein Prediction I & II for Computational Biologists TUM - Fall 2019-2020, Spring 2022-2023

Protein Prediction I & II for Computer Scientists TUM - Spring & Fall 2019/2021

Problem-based Learning TUM - Spring & Fall 2019-2020

Genome Oriented Bioinformatics (GOBI) Lab TUM - Fall 2021

Media

2020, High-Performance Computing and Artificial Intelligence Decode [...] gauss-centre.eu

2020, Google Grant for A. Elnaggar and M. Heinzinger TUM

2020, Accelerate SARS-CoV-2 research with transfer learning using [...] covid19-hpc-consortium.org
2022, Predicting protein structure Nature Methods - Podcast

2022, Method of the Year: protein structure prediction Nature Methods - News

2023, Peptidmechanik lernende Proteinsprachmodelle Laborjournal

2023, ChatGPT’s Einfluss auf Wissenschaft und Forschung Laborjournal
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