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Preface

This volume contains 17 extended abstracts and 23 short abstracts representing a total
of 40 proceedings papers presented at the 26th International Conference on Research
in Computational Molecular Biology (RECOMB 2022), hosted by the University of
California, San Diego. The conference took place at La Jolla, California, USA, during
May 22-25, 2022. These 40 contributions were selected by a rigorous peer-review
process from 188 submissions to the conference. Each of these 188 submissions received
reviews from at least three members of the Program Committee (PC) members or their
designated sub-reviewers. Following an initial process of independent reviewing, all
submissions were opened for discussion by their reviewers and the conference program
chair through the EasyChair Conference Management System. Final decisions were
made based on reviewer assessments with some adjustment to ensure the technical
diversity of the conference program.

RECOMB 2022 allowed authors an option to publish their full extended papers in
the conference proceedings or to provide short abstracts for the proceedings and pursue
alternative arrangements for publishing the full paper. In addition, the authors of a select
set of accepted papers were invited to submit revised manuscripts for consideration
for publication in the partner journals, Cell Systems and Genome Research. All papers
that appear as extended abstracts in the proceedings were invited for submission to the
RECOMB 2022 special issue of the Journal of Computational Biology.

RECOMB 2022 also featured highlight talks of computational biology papers that
were published in journals during the previous 18 months. Of the 38 submissions to the
highlights track, ten were selected for oral presentation at RECOMB.

In addition to presentations of these contributed papers, RECOMB 2022 featured
seven invited keynote talks given by leading scientists:

— Bing Ren (University of California, San Diego), “Single-cell analysis of epigenome
in health and disease”.

— Howard Chang (Stanford University), “Personal regulome navigation”.

— Lenore Cowen (Tufts University), “Pathways for Learning from Structure and
Organization of Protein Interaction Networks”.

— John Chodera (Sloan Kettering Institute), “The COVID Moonshot: Open science
discovery of a novel oral SARS-CoV-2 antiviral”.

— John Marioni (European Bioinformatics Institute), “Computational challenges in
single-cell genomics”.

— Wenyi Wang (MD Anderson Cancer Center), “Deciphering cancer cell evolution and
ecology”.

— Regina Barzilai (Massachusetts Institute of Technology), “Infusing Biology into
Molecular Models for Drug Discovery”.

RECOMB also featured a special invited workshop on genomic privacy, organized
by Gamze Giirsoy (Columbia University).



vi Preface

In addition, five topical RECOMB satellite meetings took place in parallel directly
preceding the main RECOMB meeting:

— The 19th RECOMB Satellite Conference on Comparative Genomics
(RECOMB-CG) co-chaired by Siavash Mirarab (University of California,
San Diego), Lingling Jin (University of Saskatchewan), and Dannie Durand
(Carnegie Mellon University).

— The 6th RECOMB Satellite Conference on Bioinformatics Education
(RECOMB-BE) chaired by Niema Moshiri (University of California, San Diego).

— The 10th RECOMB Satellite on Computational Methods in Genetics
(RECOMB-Genetics) co-chaired by Anna-Sapfo Malaspinas (Swiss Institute of
Bioinformatics), Sriram Sankararaman (University of California, Los Angeles), and
Gillian Belbin (Mount Sinai Institute for Genomics Health).

— The 12th RECOMB Satellite Workshop on Massively Parallel Sequencing
(RECOMB-Seq) co-chaired by Can Alkan (Bilkent University), Benjamin
Langmead (Johns Hopkins University), Paul Medvedev (Pennsylvania State
University), and Stefano Tonzani (Cell Press)

— The RECOMB Satellite Workshop on Computational Cancer Biology
(RECOMB-CCB) co-chaired by Hannah Carter (University of California,
San Diego) and Simone Zaccaria (University College London).

Two additional RECOMB satellite meetings were held in honor of members of
our community: Mike Waterman’s 80th birthday was celebrated in a satellite meeting
co-chaired by Remo Rohs and Fengzhu Sun (University of Southern California). Benny
Chor, who our community lost this year, was commemorated in a satellite meeting
co-chaired by Sagi Snir (University of Haifa) and Zohar Yakhini (Israel Institute of
Technology). We thank them for organizing these great companion meetings and they
and their Program Committees for their hard work in making them possible.

The organization of this conference was the work of many colleagues contributing
their time, effort, and expertise. I am especially grateful to the local organizing
committee, particularly Conference Chair Vineet Bafna (University of California,
San Diego) and co-organizers Vikas Bansal (University of California, San Diego),
Jocelyn Bernardo (University of California, San Diego), Melissa Gymrek (University
of California, San Diego), Siavash Mirarab (University of California, San Diego),
Glenn Tesler (University of California, San Diego), and Kaiyuan Zhu (University of
California, San Diego). I am grateful to the many others who volunteered their time
and work, including those whose names were not yet known to us at the time of this
writing. I also want to thank the Poster Chair, Yaron Orenstein (Ben-Gurion University,
Israel), Keynotes Chair, Ewa Szczurek (University of Warsaw), Satellites Chair, Sriram
Sankararaman (University of California, Los Angeles), and Highlights Chair, Sushmita
Roy (University of Wisconsin, Madison) for their efforts in ensuring a high-quality
technical program. I am further grateful to all of those PC members and sub-reviewers
who took time out of their busy schedules to review and discuss submissions on a very
tight schedule. I also thank the authors of the proceedings papers, the highlights, and
the posters for contributing their work to the meeting and for their attendance at the
conference.



Preface vii

Final thanks go to all our conference sponsors for their support, who at press time
for this volume included Akamai Technologies, Illumina, the University of California,
San Diego, and the Department of Computer Science and Engineering (University of
California, San Diego), and especially to the sponsors of our student travel awards, the
National Science Foundation (NSF) and the International Society for Computational
Biology (ISCB).

Beyond the formal details about the conference, and thanking all the direct
contributors, RECOMB 2022 represents a pivotal moment for our community, coming
together in person for the first time in three years. RECOMB 2020 was canceled in
physical form with only a few weeks’ notice - the 2020 template I was using for this
preface document had no idea a pandemic was coming, squeezing the conference into a
Zoom window. We have since all learned the extent to which in-person meetings provide
deeper engagement, greater value, and a more immersive sense of community. One of
the highlighted talks in RECOMB 2022 even made this point quantitatively. I would
thus like to express how honored I am to be ushering back participation in RECOMB in
person.

May 2022 Itsik Pe’er



To Benny, to the RECOMB Community in Memory
of Benny

This past year, 2021, sadly marked the passing away of Prof. Benny Chor, a scientist,
a pillar in the bioinformatics community and in RECOMB, a colleague and a friend.
Benny made significant contributions in cryptography, in computational biology, and to
the teaching of computer science at all levels.

Benny introduced all his students and many of his colleagues to seeing science in
the context of culture, of friendship and human interactions, as a lifestyle more than
as a vocation. For Benny, a student or a colleague was first a friend, a person with
a full life, maybe with a family, maybe with habits and ideas to explore and to learn
from. He was proud, for example, of a PhD student from the Technion who took his
complexity course and upon graduation opened a falafel shop. Benny was an avid traveler
and sailor, taking his students on challenging adventures. He was an evangelist of high
standards and zero compromise morality in science. An outstanding characteristic of
Benny was his modesty. Few people know that he won the ACM award for his PhD,
due to its seminal founding contributions in cryptography. Only some colleagues in
the RECOMB community know of his theoretical computer science career, and his
remarkable achievements. To the privileged people who worked with him he conveyed
a culture of rigorous science in a pleasant atmosphere. Science with a smile.

In 1985 Benny and colleagues established the concept of verifiable secret sharing
and developed related methods and definitions that are still used in the field. In
1998 he started his work on private information retrieval (PIR), a fundamental topic
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of high importance in cryptography. His contribution to cryptography continued in
further developing techniques and theories related to PIR and other privacy primitives.
Among Benny’s most prominent contributions to computational biology is the
introduction of highly rigorous approaches from computer science and math to the study
of evolution, specifically to phylogenetics. This includes his dynamic programming
algorithm for quartet-based phylogenetics, the introduction of analytical, symbolic
algebra-based approaches to maximum likelihood phylogenetics, and his proof of
the NP-hardness of maximum likelihood phylogenetics. In recent years Benny also
worked on analyzing gene expression and genomics data, including studying techniques
and complexity results related to order-preserving submatrices, as well as developing
methods for analyzing HiC data and producing biologically interesting results. Benny
greatly contributed to computer science education. Benny once likened the use of Python
in teaching CS to the use of Toyota in driving lessons. One doesn’t learn how to drive a
Toyota — one learns the art and skills of driving.

We are grateful to have had the privilege to work with Prof. Benny Chor and to have
learned so much from him. We are grateful for having spent many fun science hours
with Benny on trails, in pubs and cafes, and on sailboats. He will always be remembered
for his great science and personality. He will always be remembered with a smile.

Sagi Snir
Zohar Yakhini
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