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Professor Sai Reddy leads the laboratory for Systems and Synthetic Immunology at D-BSSE in Basel (photo courtesy: D-BSSE / Pino Covino).

Highlight Misrock Foundation paves the way for A successful career
Sai Reddy’s professorship was only made possible through the generous funding by the Foundation of S. Leslie
Misrock, starting in 2010. Last year, Misrock Foundation increased its initial commitment for the second time.
Since he started at ETH Zurich, Professor Sai Reddy achieved a large number of outstanding and highly recognized
publications, presented his studies at more than 30 talks and applied for four patents. His contributions attracted
keen interest beyond the academic community, leading to cooperation with several companies, such as Roche,
Novartis, NBE Therapeutics, UCB-Celltech and Specifica. These collaborations with the industry indicate the
relevance of his work to biotechnological drug development. Moreover, he is also very active in the wider Swiss
and international scientific environment, serving on various committees and leading the organisation of the first
conference on “Systems Biology of Adaptive Immunity”, to be held this spring in Ascona. In view of this track
record, he was able to attract substantial third-party funding amounting to over 5 Mio. CHF since 2012.
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Highlight Track record 2016: Two awards for ground-breaking research
2016 has been a successful year for Professor Sai
Reddy. In recognition of his ground-breaking research
for the next generation of immunotherapy, Professor
Reddy was awarded with two prizes: the ERC Starting
Grant and shortly after the highly competitive Grand
Challenges Explorations (GCE) fund by the Bill & Melinda Gates Foundation. The GCE grant funds
individuals worldwide that can break the mold in how we solve persistent global health challenges.
In his GCE-funded project, Say Reddy in collaboration with Professor Bruno Correia of EPFL (École
Polytechnique Fédérale de Lausanne) will study, how low levels of the immune system-stimulating
molecule C3d attached to a protein from a pathogen (antigen) can lead to the production of large
numbers of pathogen-fighting antibodies and thereby boost the efficacy of vaccines. Professor Reddy
emphasises: “Prof. Correia will work closely with my group to produce and engineer our molecular
vaccine adjuvants so that they stimulate immune responses with greater efficiency.” Sai Reddy’s
research is one among the 40 final projects awarded by the Gates Foundation (out of more than 1’400
applications).

Staff members of Reddy’s research group during their annual lab retreat (photo courtesy: ETH Zurich).

Update Rapid reprogramming of antibody specificity
Prof. Reddy’s research
could eventually mitigate pandemics in the future
group (totally 19 staff
ETH-Professor Sai Reddy and his research team have engineered a
members)
new platform referred to as “plug-and-(dis)play hybridomas” for
reprogramming the antibody specificity of immune cells. Hybridoma
Postdocs
2
is a traditional technique for producing large numbers of identical
Doctoral students
10
antibodies (so-called hybridoma cells). However, previous methods
Master students
5
were only able to alter the constant region of the immunoglobulin
administrative &
locus and it required 6 months to one year for producing such stable
technical staff 		
2
antibody cell lines. By applying the brand new genetic engineering
method of CRISPR-Cas9 to the antibody producing hybridoma cells,
Professor Reddy exchanged the variable regions of the immunoglobulin
locus of the immune cells and thus was able to reprogram their
specificity. The new method is inexpensive and takes solely 1-2 weeks. Reddy’s new method opens
up a number of future opportunities. For example, during the 2014 Ebola virus outbreak, there was a
severe shortage of a highly-promising experimental antibody drug, due to the long time frame of one
year to generate stable cell lines. The plug-and-(dis)play hybridoma platform could be used to produce
such antibody drugs in pandemic and emergency situations in much shorter time. Professor Reddy
has filed a European patent application in April 2016, which has attracted the interest of several
biotech companies.
Key Figures

The Basel site gives ETH Zurich
access to one of Europe’s
largest research environments
in the life sciences - the inter
disciplinary environment that
is so essential for successful
research in synthetic and
systems biology, and persona
lised medicine.
Professor Timm Schroeder
Chair Department of Biosystems
Science and Engineering
Professor Timm Schroeder (photo courtesy: D-BSSE / Pino Covino).

UpDate Kick-off for the construction of the BSSEbuilding in Basel
This year, the construction of the new ETH-building on the
Schällemätteli campus in Basel will start. In 2021, the Department of
Biosystems Science and Engineering (D-BSSE) will presumably move
from its current temporary accommodation on Rosental campus into
its new home. The BSSE building will be located in immediate vicinity
of the University of Basel’s life science buildings, such as the new
“Biozentrum” tower that will be officially opened in autumn 2018, and
the city’s hospital. With the concentration of the 40 sites, currently
scattered throughout the city, the Schällemätteli campus will become
a hub for life science in Basel with international reputation. Their close
proximity will allow the two universities to tap professional as well as
infrastructural synergies, thus securing the long-term future of ETH
Zurich on the site.

Key Figures

D-BSSE in numbers
Professors
19
Postdocs and senior
scientists
81
Doctoral students 146
Master students
108
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8
Grants
88
thereof ERC grants 11

View of the future BSSE-building at the Schällemätteli campus. With its six storeys, the building’s height is in line with the surroundings.
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The generous donation of the Misrock
Foundation has enabled me to build a
research group at the interface of
bioengineering and immunology. We have
rapidly expanded our group and developed
our goals towards applications in bio
technology, vaccines, and immunotherapy.
This has led to a number of publications
already accepted or currently in review.
Professor Sai Reddy,
Professor of Biomolecular Engineering

Recent key publications
• Greiff V, Menzel U, Miho E, Weber C, Riedel R,
Cook SC, Valai A, Lopes T, Radbruch A,
Winkler TH, Reddy ST, Systems analysis
reveals high genetic and antigen-driven
predetermination of antibody repertoires
throughout B-cell development, In Revision.
• Kelton W, Waindok A, Pogson M, Parola C,
Reddy ST, Reprogramming MHC specificity
by CRISPR-Cas9-assistted cassette exchange,
accepted – Scientific Reports.
• Yermanos A, Greiff V, N. Kräutler N, Menzel U,
Dounas A, Oxenius A, Stadler TJ, Reddy ST,
Comparison of methods for phylogenetic
B-cell lineage tracing using time-resolved
antibody repertoire simulations (tAb-sim), In
Revision - Bioinformatics.
• Greiff V, Weber C, Menzel U, Miho E, Reddy ST,
High-dimensional immunogenomic analysis
reveals that public and private antibody
repertoires are predetermined by CDR3
sequence composition, In Review – Genome
Research.
• Miho E, Greiff V, Roska R, Menzel U, Reddy ST,
The principles of antibody repertoire
architecture are revealed by large-scale
network analysis, submitted.

Acknowledging our partner
The Laboratory for Systems and Synthetic
Immunology and the professorship of Sai
Reddy are made possible by the generous
endowment of Misrock Foundation.

Upcoming Events
D-BSSE celebrates its 10 th anniversary
5th April 2017, 6 – 7:30 p.m. in Basel
outlook on future research directions and
anniversary reception
First conference on “Systems Biology of
Adaptive Immunity”
14th - 17th May 2017 in Ascona, Switzerland
(lead organizer: Prof. Dr. Sai Reddy)

• Friedensohn S, Khan TA, Reddy ST (2016),
Advanced Methodologies in High-Throughput
Sequencing of Immune Repertoires, Trends
in Biotechnology.
• Pogson M, Parola C, Kelton WJ, Heuberger P,
Reddy ST (2016), Immunogenomic engineering
of a plug-and-(dis)play hybridoma platform,
Nature Communications.
• Kelton WJ, Pesch T, Matile S, Reddy ST (2016),
Surveying the delivery methods of CRISPR/
Cas9 for ex vivo mammalian cell engineering,
Chimia.
• Waldmeier L, Hellmann I, Gutknecht CK,
Wolter FI, Cook SC, Reddy ST, Grawunder U,
Beerli R (2016), Transpo-mAb display:
Transposition-mediated B cell display and
functional screening of full-length IgG
antibody libraries, mAbs.
• Khan TA, Friedensohn S, Gorter de Vries AR,
Straszewski J, Ruscheweyh H-J, Reddy ST
(2016), Accurate and predictive antibody
repertoire profiling by molecular amplification
fingerprinting, Science Advances.
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