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Research Interest: Raimund Fromme

Areas of Study

X-ray Crystallography+++ Light Harvesting +++ Electron transfer+++
F-Type ATPase+++Sugar binding proteins+++ Photosynthesis +++
Free Electron Laserin Biology

Background The inner sanctum of Photosynthesis the structure and function of
Photosystem I and Il is since my master thesis and Ph.D. the focus of my research
interest. Since fifteen years | have the opportunity to work on crystal structures of various
proteinsin the broad field of photosynthesis. The membrane proteins are the most
interesting and challenging proteinsat all. Currently the Protein Data Bank(PDB) has
above 150,000 structures, in contrast the number of known membrane protein structures
is stillaround 850 unique. Therefore the most important proteins are in their majority still
unknown by their structure, beside the fact that the numeric share is at least one third of
all proteins. The field of membrane protein structure determinationisstill in the
beginning with a clear growing impact to many research topics in chemistry,
biochemistry, biology and medicine.

As protein crystallographer I have contributed to 79 structures in the Protein Data Bank
many of them are membrane protein structures. In 2017 | was the corresponding author
for the first structure of a heliobacterial photosystem(Science).

Diffraction with the X-ray femtosecond Free Electron Laser(FEL) is the newest tool in
structural biology to provide information about the dynamic change of structures like
photosystem Il or the photoactive yellow protein(PYP).

In this new emerging research field | have co-authored to the following top tier papers
5 in Science, 4 in Nature, 3 Nature Communications, 1 Nature Methods, 3 in PNAS, 2
Structure, 1 Acta Crystallographica A and second tier papers in Optics Express(1) and
IUCrJ(3) and Phil Trans R Soc Lond B inthe last 7 years.

| have co-authored 5 book chapters about photosynthesis and Free electron laser as for
one | was the only author.

Reviewing activities

For scientific journals: FEBS Letters, Science Advances, PNAS, Photosynthesis
Research, Journal of Physical Chemistry

My home page can be found here https://raimundfromme.com
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11/2017
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10/2014
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Gordon Research Conference on Bioenergetics, Andover, NH, USA, invited talk
PP Savani University, Surat, Gujarat, India, invited keynote lecture

Gordon Research Conference on Photosynthesis,Newy, USA invited talk

Structural Biology symposium University of Alabama Birmingham,

USA, keynote lecture

International crystallographic conference. CTSB Heraklion, Greece.

Opening keynote lecture

International Visiting Fellowship University of Sydney,

Australia (20,000$)

Two Year Graduate Fellowship, Berlin Government(NafoG)



Recent Presentations 2004-2019

Fromme,R. (2020) Time resolved Crystallography of Photosynthetic reactions by use of
XFEL at SACLA, 29" Western Photosynthesis Conference, January 2-5, Bodega Bay,
Ca,USA, invited talk

Fromme, R. (2019) Structure and Function of Protein Complexes in Photosynthesis,
Gordon Research Conference on Photosynthesis, July 21 - 26, Newry, ME, USA
Discussion Leader,

Fromme, R.(2019) "Time Resolved Structures of Key Enzymes in Life Processes”,
Andover, NH, USA, Gordon Research Conference, Bioenergetics, June2-7, invited talk

Fromme, R. (2019) Photosystem I science with XFEL’s, 6! Ringberg Meeting, Castle
Ringberg from Max-Planck-Society, February 27 — March 2", near Tegernsee, Germany,
invited talk

Fromme, R. (2019) Photosystem I science with XFEL’s, European XFEL Users’
Meeting 22 January 2019 / XTOB Headquarters, European XFEL,Schenefeld,Germany
invited plenary lecture

Fromme, R. (2018) What can we learn from the high resolution structures of the
heliobacterial photosystem and photosystem | of cyanobacteriain respect of evolution of
photosynthesis? CMBC 8 th BIT conference, Fukuoka, Japan, October 14-16, invited
talk and discussion leader

Fromme,R.(2018) The trimeric photosystem | at 2.3 A resolution, ISPR Vancouver,
Canada, August 9-12, Poster Presentation

Fromme,R.(2018) What can we learn from the high resolution structures of the
heliobacterial photosystem and photosystem I of cyanobacteria in respect of evolution of
photosynthesis? ISPP Vancouver, Canada, August5-9, Invited lecture

Fromme, R.(2018) The structure of an ancestral photosystem shines light on evolution in
photosynthesis, Advanced methods in macromolecular crystallization V1II,FEBS,
Academic and University Center, Nové Hrady, Czech Republic June 10-16

Invited plenary lecture



Fromme, R.(2018) What can we learn from high resolution Heliobacterial Photosystem
and Photosystem | structures in respect of Evolution and Nanotechnology? Nanoworld
conference, San Francisco, April 23-25, invited plenary lecture

Fromme, R, (2018) Challenges and limits of membrane protein structure biology in
times of X-ray Free Electron Lasers. Workshop:Dynamics,Structure and Function in
Biological Systems Scientific opportunities at ASU Compact X-ray Free Electron Laser
Biodesign Institute, Center for Applied Structural Discovery Arizona State University, Tempe,
AZ April6 -8, invited talk

Fromme R., Roy-Chowdhury, S., Whitelegge, J. and Fromme, P (2018) The trimeric
Photosystem | at 2.3 A resolution. Oracle AZ, January 4-7, Western Photosynthesis
Conference, poster presentation

Fromme, R.(2017) Structure of the symmetric photosystem from Heliobacterium
modesticaldum, 8™ International Conference “Photosynthesis and Hydrogen Energy
Research for Sustainability —2017”, Hyderabad, India, October 30-November 4, invited
talk

Fromme, R. (2017) First structure of an ancestral photosystem /towards time resolved
crystallography with X-ray Free electron lasers, PP Savani University, Surat, Gujarat,
India, invited keynote lecture, November 5

Fromme, R. (2017) The structure of an ancestral photosystem shines light on evolution
in photosynthesis, University of Hyderabad School of Life Sciences, invited seminar,
Nov 6 2017

Fromme, R., Gisriel, C., Sarrou, J., Golbeck, J. & Redding, K. (2017) "The High
Resolution Structure of the Heliobacteriummodesticaldum - A Different Reaction
Centre" Gordon Research Conference on Photosynthesis, invited talk, Newry, MA, USA
July 16-21

Fromme, R. (2017) Solar light harvesting, a new biological structure in between a
Reaction Center and a Photosystem, XLII EL.B.A. NW Nanoforum on Structural
NanoProteomics, Pradalunga (Bergamo, Italy) held on 21 June 2017, invited talk

Fromme, R. (2017) Structure of a homodimeric reaction center, invited talk Arizona
Biophest, Tempe, AZ, April 22" invited talk

Fromme, R., Gisriel, C., Sarrou, J., Golbeck, J. & Redding, K. (2017)Reaction Centers
in Photosynthesis: Heliobacterium modesticaldum has a unique structure compared to the
known structures of bacterial reaction centers as the photosystems | and Il, invited talk
26" Western Photosynthesis Conference, Marshall, Ca, January 6- 8

Fromme, R., (2016) With continuous diffraction towards high resolution time resolved
structures of photosystem |I, poster presentation, 17" International Photosynthesis
Conference, Maastricht, August 8-12, Netherlands



Fromme, R., (2016) Time-resolved Crystallography: Workshop at the 60™" Biophysical
Society meeting, Los Angeles, Ca , March 1%, invited talk

Fromme, R., (2016) TOWARDS HIGH RESOLUTION TIME RESOLVED STRUCTURES
OF PHYCOBILIPROTEINS FROM CYANOBACTERIA WITH HARD X-RAY
FREE-ELECTRON LASER (FEL), invited talk, 25" Western Photosynthesis Conference, Devils’
Thumb, CO, USA , January 3-6

Fromme, R. (2015) Investigation of coherence in light harvesting proteins from
cyanobacteriaand cryptophytes with Free electron laser, American Physical Society
(APS), Tempe Az, Invited talk, October 17

Fromme, R. (2015) Towards time resolved structures of proteins using a hard X-ray
Free Electron laser, invited talk, CFEL, Hamburg, Germany, June 11

Fromme, R. (2015) Towards time resolved structures of proteinsusing a hard X-ray Free
Electron laser, invited talk, SACLA 1% international meeting, Japan March 26-27

Fromme, R. (2015) Phycobilisome proteins from T. elongatus as model for crystal
transfer into Lipidic cubic phase for X-ray Free electron laser (FEL) experiments, invited
talk at West Coast Protein Crystallography Workshop, Monterray, Ca, March 15-18

Fromme, R., Roy-Chowdhury, S., Basu, S. and Fromme, P. (2015) Towards time
resolved structures of Phycobilisome proteins with a hard X-ray Free electron laser,
poster presentation at 2" BioXFEL conference Ponce, Puerto Rico, January 13-17

Fromme, R (2014) Towards time resolved structures of membrane proteins using a hard
X-ray Free electron laser, Invited seminar Wageningen University, Netherlands, October
29

Fromme, R (2014) Towards time resolved structures of membrane proteins using a hard
X-ray Free electron laser. Structural Biology symposium University of Alabama
Birmingham, USA, Keynote lecture, October 8

Raimund Fromme, Ingo Grotjohann, Christopher Kupitz, Shibom Basu, Shatabdi Roy-
Chowdhury and Petra Fromme(2014) Towards the time resolved X-ray structure
determination of proteins in photosynthesis. International crystallographic conference.
CTSB Heraklion, Greece. Opening keynote lecture, September 19

Fromme, R., S. Roy-Chowdhury, S.Basu and P. Fromme (2014) Towards time resolved
structures of Phycobilisome proteins with a X-ray Free electron laser” Gordon Research
Conference on Photosynthesis Mount Snow Resort, Vt,USA August 10-15 (Poster
Presentation)



Fromme, R. etal. (2014) Towards the time resolved Structuresusing a Hard X-ray Free
Electron Laser. BIT’s AnalytiX 2014 in Dalian, China(invited oral presentation)

Fromme, R. (2014) The First Trimeric Structure of the Membrane Protein Menaquinol
Fumarate Reductase at 3.0A Resolution. BIT’s 4" Annual World Congress of
Molecular& Cell Biology, April 26 in Dalian, China (invited oral presentation).

Fromme, R. et al. (2013) Femtosecond nanocrystallography of membrane proteins
opens a new era in Structural Biology, 6 th Asia & Oceanic Conference on
Photobiology(AOCP), November 11-16 , Sydney, Australia(oral presentation)

Fromme, R. etal. (2013) Towards the time resolved X-ray structure determination of
Photosystem 11", Royal Society Meeting X-ray lasers in biology, London UK, October
14-18(with satellite meeting)

Fromme, R., Basu, S., Kupitz, C., Grotjohann, I. , Fromme, P. (2013) Towards the time
resolved X-ray structure determination of Photosystem II", 16" International
Photosynthesis Congress St. Louis, USA, August 10-16, (Poster presentation)

Fromme,R., Xin,Y. Fromme, P. and Blankenship, R. (2013) Why is QFR a trimerin
Chloroflexus aurantiacus ? 10" European Biophysics Congress Lisbon, Portugal, July10-
16, (Poster presentation)

Fromme,R., Xin, Y. Fromme, P. and Blankenship, R. (2013) Why is QFR a trimerin
Chloroflexus aurantiacus ? 50" Gordon Research Conference on Bioenergetics, Procter
Academy, Andover NH, June 23-28, (Poster presentation)

Fromme, R. (2013) Progress in Photosystem Il structure determination in different S-
states, 4™ Imager workshop, Koenigstein(Taunus), Germany, April 23-24, Invited talk.

Fromme, R. (2013) Towards the time resolved X-ray structure determination of
Photosystem II"EFRC seminar Department of Chemistry and Biochemistry, Arizona
State University, April 4. Invited talk.

Fromme, R., Xin, Y., Fromme, P. Blankenship, R. (2013) The first Trimeric Structure of
the Membrane Protein Menaquinol Fumerate Reductase at 3.0 A Resolution from
Chloroflexus aurantiacus. 22nd Western Photosynthesis conference Asilomar, Ca. January
3-6 . Invited talk.



Fromme,R. , Grotjohann, Kupitz, C. , Basu, S. , Fromme, P. (2012) Towards the time
resolved X-ray structure determination of proteins. EBEC conference in Freiburg
Germany, September 2012, (Poster presentation)

Fromme,R. ,Sarrou,l. Fromme,P. and Redding, K (2012) 3D DIFFRACTING
CRYSTALS OF THE REACTION CENTER FROM HELIOBACTERIUM
MODESTICALDUM, 21 th Western Photosynthesis Conference Asilomar, Ca , January
5-8.(invited lecture)

Fromme, R., Rendek K. N., Simmons, C, Lin, C, Flory, J., Ingo Grotjohann, Yan Liu,
Hao Yan, and Petra Fromme (2011) Crystallization of a 3-D DNA Nanostructure for
Development of an Artificial Oxygen-Evolving Complex. 20 th Western Photosynthesis
Conference Asilomar, Ca January 6-9 (invited lecture)

Fromme, R., Yu, H., Grotjohann, I., Jolley, C, Wang, M., Bottin,H., Setif, P.&
Fromme, P. (2010) Crystal structure of Photosystem | with Ferredoxin, Gordon Research
Conference. Diffraction Methods in Structural Biology. July 18-23, Lewis, ME (Poster
presentation)

Rendek K. N. Fromme, R, Simmons, C, Lin, C, Flory, J., Grotjohann, I., Liu, Y., Yan,
H., and Fromme, P. (2010) Crystallization of a 3-D DNA Nanostructure for Development of an
Artificial Oxygen-Evolving Complex. Gordon Research Conference. Diffraction Methods in
Structural Biology. July 18-23, Lewis, ME (Poster presentation)

Fromme, R., Chen, M., Larkum, A.& Fromme, P. (2010)LIGHT HARVESTING AND ITS
ADAPTATION OF MARINE CYANOBACTERIA AND GREEN ALGAE FROM SAMPLES
COLLECTED AT HERON ISLAND (GREAT BARRIER REEF, AUSTRALIA). 19th Western
Photosynthesis Conference Asilomar, Ca January 6-9 (Poster presentation)

Fromme, R.(2009) Blue proteins in Photosynthesis. Structure of different Phycocyanins
and Plastocyanins. University of Sydney, Seminar of the Biology DepartmentMay
15(invited lecture)

Fromme, R. (2009) Towards the atomic structure of C-Phycocyanin from Galdieria
sulphurariaand Phormidium laminosum. Australia National University, Canberra,
April 6 (invited seminar)

Fromme, R., Bukhman-DeRuyter Y.,Vanselow,C.,Brune,D., Lee, J. W., Zook, J. and
Fromme, P. (2009) HIGH RESOLUTION STRUCTURES OF C-
PHYCOCYANIN OF PHORMIDIUM LAMINOSUMREVEAL NEW INSIGHTS
TO THE ASSEMBLYPROCESS OF THE PHYCOBILISOME Western




Photosynthesis Conference, Asilomar, California, January 8-11(Poster
Presentation)

Fromme, R., Katiliene, Z., Fromme, P. and Ghirlanda, G. (2008) Three states of
Cyanovirin-N or why we need high resolution X-ray Crystallography. ACS regional
Conference LasVegas, Nevada, September 24(invited lecture)

Fromme, R,(2008)_Photosystem | and its natural electron acceptor ferredoxinin co-
crystalsat 3.8 A resolution. Washington University, St. Louis(Mo). August
22(invited seminar)

Fromme, R., Yu, H., Jolley, C., Grotjohann, I., Wang, M., Sétif, Pierre., Bottin, Hervé.
and Fromme, P. (2008) Structure of photosystem I and its natural electron acceptor
ferredoxin in co-crystalsat 3.8 A resolution. 2008 EBEC Conference, Dublin Ireland,
July 17-24, (invited lecture)

Fromme, R. (2008) Focus on Membrane Proteins-Photosystem | in a giant
supercomplex with ferredoxin —in 2008 National Laboratory Brookhaven(NY). June
18-22, (invited lecture) and The dialysis method applied to Phycocyanin —four days
each day 6 hours of instruction during the workshop

Fromme, R., Katiliene, Z., Fromme, P. and Ghirlanda, G. (2008) Three states of
Cyanovirin-N or why we need high resolution X-ray Crystallography. Seminar in
University of Arizona Biophest, Tucson, Arizona, April 19. (invited talk)

Fromme, R, Thangaraj, B, Vanselow, C. and Fromme, P. (2008) Structure of C-

phycocyanin at 1.85 A from Galdlieria sulphuraria. In 2008 Western
Photosynthesis Conference, Asilomar, California, January 3-6 (invited talk)

Yana S. Bukhman-DeRuyter, Ingo Grotjohann, Beatrix Schlarb-Ridley, Hualing Mi,
Raimund Fromme and Petra Fromme. INVESTIGATION OF COMPLEX
FORMATION AND CRYSTALLIZATION OF PHOTOSYSTEM | AND

PLASTOCYANIN IN CYANOBACTERIA In 2008 Western Photosynthesis
Conference, Asilomar, California, January 3-6 (invited talk)

Ghirlanda, G., Fromme, R., Fromme, P., Katiliene, Z., Bogani, F., Giomarelli, B. and
Mori, T. (2007) A monovalent mutant of cyanovirin-N provides insight into the role
of multiple interactions with gp 120 for antiviral activity. in 2007 Protein Society
Boston, MA. (July 21-25)(Poster Presentation)

Bukhman-DeRuyter, Y.S., Grotjohann, I., Schlarb-Ridley, B., Mi, H., Fromme, R. and
Fromme, P. (2007) Investigation of complex formationand crystallization of
photosystem | and plastocyaninin Cyanobacteria. In 2007 Western photosynthesis
conference, Asilomar, California. January 4-7(Poster Presentation)

Thangaraj, B., Grotjohann, I., Fromme, R., Talreja, S., Kim, D., Alexander Gunn, D.B.
and Fromme, P. (2007) Crystallization and spectroscopic studies of photosystem Il. In



2007 Western photosynthesis conference, Asilomar, California. January 4-7(Poster
presentation)

Fromme, R., Bukhman-DeRuyter, Y., Vanselow, C., Brune, Dan., Lee, J.W. and
Fromme, P. (2007) Structure of C-phycocyanin at 1.9 A from Phormidium
laminosum. In 2007 Western photosynthesis conference, Asilomar, California.
January 4-7(invited talk)

Fromme, R., Bukhman-DeRuyter, Y., Vanselow, C., Brune, Dan., Lee, J.W. and
Fromme, P. (2006) Structure of C-Phycocyaninat 1.96 A from Phormidium
laminosum. In 2006 ACS regional conference, Tucson, Arizona. October 14-18
(invited talk)

Varco-Merth, B., Jolley, C., Wang, M. and Fromme, R. (2006) The proton-drive turbine
of the chloroplast ATP-synthase. In 2006 Western photosynthesis conference,
Asilomar, California. January 6-8 (Poster presentation)

Yu, H., Fromme, R., Grotjohann, 1., Wang, M., Setif, P., Bottin, H. and Fromme, P.
(2006) Investigation of X-ray structure of PS I and its natural electron acceptor
ferredoxin. In 2006 Western photosynthesis conference, Asilomar, California.
January 6-8 (Poster presentation)

Fromme,R., Yu, H., Grotjohann, I., Wang, M., Setif, P., Bottin, H. and Fromme,
P.(2006) X-ray Structure Analysis from co-crystals of Photosystem I and Ferredoxin.
Asilomar, California. January 6-8 2006 (invited talk)

Fromme, R., Yu, H., Grotjohann, I. and Fromme, P. (2005) Cocrystals of photosystem |
with its soluble natural electron acceptor ferredoxinat 4 A resolution. In FEBS
Congress, Budapest, Hungary (July 2-5)(Poster Presentation)

He, L., Fromme, R., Benston, A. and Frasch, W. (2004) F1-ATPase Molecular Motor
Based Single -Molecule Biosensor. In Nanotechnology business opportunities forum,
Meritus Mandarin, Singapore(July 26-28)(invited talk)




