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Projects and Benchmarks

Sf21 genome assembly P4EU crowd funded (GeneCore EMBL + VBCF)
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Benchmarking the PROSS algorithm-intelligent protein design for
improved stability/activity.

prossweizmann.aci/bin/steps +
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Nextstep | Examples and Frequently Asked Questions

Questions and support
Algorithm and processing: Adi Goldenawelg adi goldenzweig@weizmann ac il
Server Jaime Priusky jaime prilusky@weizmann ac i

Overview: Sarel Fleishman sarel fleishman@weizmann ac i

PROSS is free to academic users.
users, please email inf

Molecular Cell

Automated Structure- and Sequence-Based Design
of Proteins for High Bacterial Expression and

Stability

Graphical Abstract

Human

Please cite:

Goldenzweig, A et al. Automated Structure- and Sequence-Based Design of Proteins for High Bacterial Expression and Stability. Mol. Cell 2016, 63 (2), 337-346.
PMID: 27425410 PMCID: PMC4961223 DOI: 10.1016/}.molcel. 2016.06.012 PDF HTML

For more about the rationale behind PROSS, checkout our review in Ann Rev Biochem:

Goldenzweig, A.; Fleishman, S. Principles of Protein Stabiliy and Their Application in Computational Design. Annu. Rev. Biochem. 2016
PMID: 29401000

More studies using PROSS:

1. Campeotto, |- Goldenaweig, A ; Davey. J.; Barfod, L.; Marshall, J. M.; Sk, S. E; Wright, K. E.; Draper, S. J.; Higgins, M. K ; Fleishman, S. J. One-Step Design of a Stable Variant of the Malaria Invasion Protein RHS for Use as
2017, 114 (5). 998-1002.
PMID: 28096331 DOI: http://dx.doi.org/10.1073/pnas.1616903114

2 Brazolotto, X Igert, A; Guillon, V.; Santoni, G.; Nachon, F. Bacterial Expression of Human Butyrylcholinesterase as a Tool for Nerve Agent Bioscavengers Development. Molecules 2017, 22 (11).
PMID: 29077024

3. Despotovié, D Brandis, A ; Savidor, A Levin, Y; Fumagalli, L Tawfik, D. S. Diadenosine Tetraphosphate (Ap4A) - an E. Coli Alarmone or a Damage Metabolte? FEBS J. 2017, 284 (14), 2194-2215
PMID: 28516732

4. Bandyopadhyay. B.: Goldenawelg. A ; Unger. T Adato, O.; Fleishman, S. J.; Unger. R : Horovitz, A. Local Energetic Frustration Affects the Dependence of Green Fluorescent Protein Foiding on the Chaperonin GroEL. J. Bia
PMID: 29066625

5. Goldsmith, M; Aggarwal, N.; Ashani, Y; Jubran, H.; Greisen, P. J.: Ovchinnikov, S.; Leader, H.; Baker, D.; Sussman, J. L ; Goldenzweig, A et al. Overcoming an Optimization Plateau in the Directed Evolution of Highly Efficier
2017, 30 (4), 333-345
PMID: 28159998

6 Buldun, C. M.; Jean, J. X : Bedford, M. R ; Howarth, M. SnoopLigase Catalyzes Peptide-Peptide Locking and Enables Solid-Phase Conjugate Isolation. J. Am. Chem. Soc. 2018, 140 (8), 3008-3018.
PMID: 29402082
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Authors

Adi Goldenzweig, Moshe Goldsmith,
Shannon E. Hill, ..., Joel L. Sussman,
Dan S. Tawfik, Sarel J. Fleishman

Correspondence
dan.tawfik@weizmann.ac.il (D.S.T.
sarel@weizmann.ac.il (S.J.F.)

In Brief

Heterologous expression of proteins and
their mutants often results in misfolding
and aggregation. Goldenzweig et al.
(2016) ped an g

for protein stabilization requiring minimal
experimental testing; for instance, the
five tested variants of human
acetylcholinesterase showed =100-fold
higher soluble bacterial expression and
higher melting temperatures than wild-
type.
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BEVS protein expression benchmarking: Tn7 based BEVs vs. FlashBac vs.
‘custom’-based systems...

Journal of Structural Blology 203 (2018) 71-80

Contents lists available at ScienceDirect L dournai of
Structural
Biology

Journal of Structural Biology

journal homepage: www.elsevier.com/locate/yjsbi =

Baculovirus-driven protein expression in insect cells: A benchmarking study = )

Check for
updates

Peggy Stolt-Bergner”, Christian Benda®, Tim Bergbrede®, Hiiseyin Besir®, Patrick H.N. Celie®,
Cindy Chang', David Drechsel?, Ariane Fischer”, Arie Geerlof", Barbara Giabbai',

Joop van den Heuvel', Georg Huber", Wolfgang Knecht", Anita Lehner”, Regis Lemaitre?,
Kristina Nordén", Gwynn Pardee, Ines Racke, Kim Remans®, Astrid Sander™, Judith Scholz”,
Magda Stadnik®, Paola Storici', Daniel Weinbruch®, Isabel Zaror', Linda H.L. Lua™*,

Qahina Ciinnmann'™®
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Protein Quality Standard

Concerns about protein quality from academic sources and the need
for protein quality standards in academia raised by members as long
ago as 2009:

PepTalk 2009 ,Systems biology needs minimal standards for

evaluating Recombinant Protein Functionality” A de Marco.

Standards in Genomic Sciences (2011) 5:195-197 DOI:10.4056/sigs. 1834511

Recombinant protein quality evaluation: proposal for a
minimal information standard

Ashley M. Buckle'®, Mark A. Bate', Steve Androulakis®, Mario Cinquanta®, Jerome Basquin®,
Fabien Bonneau®, Deb K. Chatterjee®, Davide Cittaro®, Susanne Grislund®, Alicja Gruszka’,
Rebecca Page®, Sabine Suppmann®, Jun X. Wheeler'’, Deborah Agostini®, Mike Taussig'’,
Chris F. Taylor'?, Stephen P. Bottomley', Antonio Villaverde'?, Ario de Marco'"
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Courses

December 2013 Practical Course on Mammalian Protein expression, Helmholtz Center,
Braunschweig

November 2017 Advanced Methods in Protein Purification, MPIB Martinsried

May/June 2018 Expert training in MultiBac expression,, Harwell Research Complex, Oxford

= ﬁ! 'm‘ 3 = I?’_——l &)

F

Small numbers of students, intensive hands-on practical experience
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* New homepage launched
August2017

Protein Production and Purification
Partnership in Europe

Us Protein Qu Contact

e >125 members from ca.90 labs
CFs/Pls/Pharmas/Biotech)

L Welcome to the P4EU Network
Login:

Username or Email The P4EU (Protein Production and Purification Partnership in Europe) is a professional
network, whose members engage in various aspects of protein expression, purification
and characterization in academic settings such as universities or research institutes,

Password Lost Password? typically core technology platforms.
The P4EU was conceived in 2010 with the initial kick-off meeting in Halle, Germany in
February 2011. Since then, two annual 2-day meetings have been hosted by member’s
institutes, which has led the P4EU across Europe and allowed visits to individual
platforms, thereby allowing exchange of ideas on set-ups. Currently, there are almaost
100 members of the P4EU with a meeting attendance of 30-40 P4EU protein experts
plus an equivalent number of local attendees. In addition to meetings, there is a very
active on-line discussion forum ensuring that trusted, expert advice is never further
away than the fingertips.

The mission of P4EU is to create a forum for informal exchange of experiences and
solutions to common problems to avoid “re-invention of the wheel” in parallel. This
could relate to amongst other subject

* Tens of thousands of views

l Login ‘ O
— Remember me

Shorteuts

* Job advertisement, members
publications

> Public Forum

> Wiki

> Evaluation of and hands-on experience with new technologies

> Identification of sources of expertise

> G ing awareness of reagents available to the wider community

> Benchmarking and standard operation procedures - “How does my platform
perform relative to others — and how can this be optimised ?” — initiative here
include:

Establishing standards for protein quality control (joint effort with the ARBRE
biophysics network)

v

 Public and confidential
communication forum

Comparing baculovirus and p protocels
0On-going benchmarking of the PROSS algorithm for optimising protein stability

v

vV

Crowd-funding initiatives to pool resources e.g. sequencing the Sf21 genome

Talran har tha DAEI facili h liln mindad crinnticte in an

< Protein Calculator ) ERP LM ExPASy Proteomics Se.. «% Login - GATC Biotech (@) Dictionary, translation,... ) Latest Headlines

Archives v

Projects and Benchmarks

PROSS
Benchmarking

Insect and HEK
benchmarking

Sf21 genome
assembly

Courses

Hydrodynamic and
thermodynamic analysis of
biological macromolecules and
their interactions: muiti-method
approaches and global data
analyses, Prague, Czech Republic
September 23-28, 2018

4EU Meetings

Upcoming P:

13th PAEU Meeting,
Ghent, Belgium, July
4th-5th 2018

14th P4EU Meeting,
landan 1K ard.ath

-~
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Author Posts | Subscribe

August ll,
Dear Cnllaaciiac
welco
My fir: August 1

: can yc

Sabine -
Suppmann Thank HI Sabine,
Moderator Best
Sabin We I::-nught the following strain for a similar purpose (purification of

endotoxin) But the project ended up being

AndreaVala @ protein y
Participant

August

Hi Sabine,

We had to do some endotoxin-free purifications for an immunology
group last year. We “decontaminated” the Akta with NaOH and
Triton-X114 and used fresh columns. We measured the LPS content
after each step (Ni-NTA, tag removal, second Ni-NTA and ion

exrhaneel and after the HiTranO) virtniallv no | PS remained (0 R/

{im Remans
Farticipant

...all in the time you have got as far as ‘choose option 3 for...” on official tech support lines!!
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Minimal criteria for PAEU membership are:

In your function as head or staff member of a Core Facility /
Research group you provide expertise, services, training, or
access to equipment for recombinant protein production for
your local scientific community AND/OR have a strong interest
in methodological research in the subject of recombinant
protein production.
Active participation in network activities, including
attendance of, and presentations at P4EU meetings,
contributions to expert protocols on the P4EU Wiki page,
participation in projects or joint grant applications as well as
1 workshops and/or staff exchanges.

Please complete the following form as thoroughly as possible, ensuring that your
e-mail address is entered correctly. After submission your application will be
approved and you will shortly receive your P4EU login details, and temporary
password, by mail. Also remember to check your Spam/Junk box for this mail.

Please note: information about instrumentation and methodology will be password
protected. This information is fundamental to search for specific expertise and advice
within the network.

save

H Personal information h Institution I Equipment d

Your first and last name* | |

Your e-mail address* | |

I accept the terms and
conditions* (2




