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TEN YEAR MISSION: Deploy the next frontier of computing technologies including AI, hybrid 
cloud and quantum computing to revolutionize the practice of healthcare and discovery in life 
sciences and foster the development of the next generation workforce.

Cleveland Clinic – IBM Research Discovery Accelerator

Clinical and biomedical research 
resources and expertise. 

Next frontier of computing 
technologies and expertise
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IBM Quantum System one at Cleveland Clinic

First on-premises IBM Quantum 
System One (127 qubits) unveiled in 
March 2023

First Quantum System dedicated 
to healthcare and life sciences 
with the mission to create a HCLS 
innovation ecosystem in America’s 
heartland with outreach and impact 
around the world
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Test case: The Zika, 
Dengue, and West 
Nile Virus Helicase 
“P-loop”

• Experimental 
structure

• IBM_Cleveland 
(RMSD=1.781)

• Classical solver 
(RMSD= 1.879)

• AlphaFold2
   (RMSD = 3.53)

A Perspective on Protein Structure Prediction Using Quantum Computers 
Hakan Doga,* Bryan Raubenolt,* Fabio Cumbo, Jayadev Joshi, Frank P. DiFilippo, Jun Qin, 

Daniel Blankenberg, and Omar Shehab 

      J. Chem. Theory Comput. 2024, 20, 3359−3378

4Courtesy of Dr. Daniel Blankenberg and Dr. Hakan Doga 



Optimization

Quantum Optimization: 
Potential, Challenges, and 
the Path Forward

arXiv:2312.02279

Materials & HPC

Quantum-centric 
Supercomputing for Materials 
Science: A Perspective on 
Challenges and Future 
Directions

arXiv:2312.09733

High-Energy 
Physics
Quantum Computing for High-
Energy Physics: State of the 
Art and Challenges. Summary 
of the QC4HEP Working Group

arXiv:2307.03236

Healthcare & 
Life Sciences
Towards quantum-enabled 
cell-centric therapeutics

arXiv:2307.05734

IBM Quantum working groups bring together the best scientists in our field to 
accelerate our path to achieving Quantum Advantage by 2025, across domain areas:

Quantum Working Groups

Sustainability

Collaborative projects in the 
fields of Materials and 
Energy leveraging quantum 
computers.

-
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HCLS Working Group: Purpose and Mission
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Purpose: To bring useful quantum computing to the world for the 
healthcare and life sciences industry

  Our working group will pave the way towards useful quantum computing by 
  empowering research on quantum computers and on our platform, and by 
  promoting the growth of the quantum industry.

Workomg Group Mission:

Find the way, Go the way, Show the way to useful quantum computing for healthcare and life 
sciences through collaboration
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Algorithmiq MIT
Amgen Moderna
Athos My Next Health
Broad Institute NTU
Capgemini Oak Ridge National Lab (ORNL)
Carelon Poznan Supercomputing and Network Center (PSNC)
Cleveland Clinic QC Ware Corp
Deloitte STFC
DESY University of Chicago
Harvard Medical School University of Melbourne
IBM University of Queensland
Capgemini University of Toronto
Keio University UptownBasel
Leiden University Virginia Tech
LLNL Washington University in St. Louis
Purdue University Yonsei University

• ~70 members from ~30 institutions (increased from ~45 members at kickoff meeting)

• Academia, industry, national labs, government, startups represented

HCLS Working Group Institutions
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Perspective article: 
Towards quantum-enabled cell-centric therapeutics
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Abstract

In recent years, there has been tremendous progress in the development of quantum computing hard-
ware, algorithms and services leading to the expectation that in the near future quantum computers will
be capable of performing simulations for natural science applications, operations research, and machine
learning at scales mostly inaccessible to classical computers. Whereas the impact of quantum computing
has already started to be recognized in fields such as cryptanalysis, natural science simulations, and
optimization among others, very little is known about the full potential of quantum computing sim-
ulations and machine learning in the realm of healthcare and life science (HCLS). Herein, we discuss
the transformational changes we expect from the use of quantum computation for HCLS research, more
specifically in the field of cell-centric therapeutics. Moreover, we identify and elaborate open problems
in cell engineering, tissue modeling, perturbation modeling, and bio-topology while discussing candidate
quantum algorithms for research on these topics and their potential advantages over classical computa-
tional approaches.

†Corresponding author. {jmgarcia, parida}@us.ibm.com
‡Authors listed in alphabetical order with exception of corresponding authors.
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https://arxiv.org/abs/2307.05734

Quantum Enabled Cell-Centric Therapeutics 
covers four key areas:

• First is the use of quantum neural networks 
(QNNs) to learn about how immune cells 
send and receive signals from limited data.
• The second is using hybrid classical-

quantum generative neural networks to 
model the environment around tumors.
• The third is using a novel hybrid quantum 

optimization algorithm to model an 
individual cells’ response to a therapeutic 
intervention.
• And the fourth is using quantum to perform 

topological data analysis to better capture 
the interactions between cells.

https://arxiv.org/abs/2307.05734
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Quantum Computing for Healthcare and Life Sciences: Working Group Themes and Subgroups

Topic Area Subgroup

Biomarkers

Clinical trial optimization and design 
Clinical Trial simulation

Clinical Trial Design (including site selection and cohort selection)

QML for Omics

Bayesian classification (model averaging)

Topological analysis on omics data

Q-Cell Engineering

Perturbation modeling with Optimal Transport

Network medicine with quantum walks

Quantum Simulation for Drug and Molecule Discovery

Protein/mRNA folding

Drug discovery: Alchemical Hamiltonians

Drug discovery: Electronic Structure
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