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Bob is usually pretty relaxed about things and people 

 “Vittal ,  Don’t you know  
where  oxygen comes  from  in  
cyanobacteria?  I will tell you, just 
read my book, says  Bob, and 
then adds “It is only $65”  

 And, don’t  forget to tell 
Ken Sauer  that his “student” Bob 
B. is being honored on Sep. 20 in 
Urbana by the Rebeiz Foundation. 

 And seriously, do note that 
I dedicated this book to my Mom 
who whose encouragement took 
me to life in science”…..Bob   

 



Liz is always cool…. She says: OK….you fight it out 
with Anna Moore; I am staying out of it, 2013 



Bob and Liz : well what a lovely couple: it was 1971: 43 
years ago (June 26, Golden Gate Park, San Francisco) 

Now, he 
uses  

a darker 
shade of  

Sunglasses! 



Is this you  
Bob in 

Grateful 
Dead 

Movie? 
 



Bob’s mentor was Ken Sauer, ~ 40 years ago ; and, on the right, 
you see Bob 2 years after his PhD; with some of the British mafia 

(including Colin).  
Today, we miss Colin Wraight (1946– 2013)  sadly at this gathering; 
he was here just last year.. we pause for this great friend just for a 

second  

1977 
2013 



Look  at the  baby, then look at the handsome young boy: 
 Who is he ? 1948-1960 



High school--1964-1966:  Well ? Well; 
Wow? Whoa?  

Bill 

BJ 



What a hairdo  and the  look in his eyes?  



 
 

I know that your papers are like your 
children (350+) , as you once said to 
me, but sometimes, one needs to be 

ruthless, and, choose just a few.. 
 
 
 
 
 
 
 
 
 
 

Have you heard of Nizam (Nawab)  of 
Hyderabad?  



Jerry  Babcock (1946-2000) was a  
fellow student, best friend, mentor,  

and collaborator of Bob; many of us  
(including myself; and Tony Crofts) 

remember him 



Bob worked , as a 
postdoc, with Bill 

Parson, a wonderful 
person... Bill is the 

same person Don Ort  
also worked with. 



I had nothing to do with this 
work—just getting a photo with 
our common friend Clint Fuller 

(1925—2010)   

Howard  Gest (1922—2012),also  
our common friend 



The antenna and the reaction center: 
 Bob is a leading authority  on how different anoxygenic and 
oxygenic photosynthesizers transfer energy and electrons  



2005 (ASU: Tempe, Az) 



Extreme diversity of antenna systems has 
suggested to him  multiple independent evolutionary 
origins. He also looks at Reaction Centers (see right 

for his concepts of evolution). 

Bob looks at Evolution of Photosynthetic Systems : He is an expert on it; 
he will be talked into  editing a book for me on  

It in the Springer  Series! 



2007 ( St. Louis, Mo.) 

Matt Sattley, Aaron Collins, Bob Blankenship,  
Heather Matthies, Yueyong Xin, Jianzhong Wen 

Xinliu Gao Surobhi  
Lahiri 

Soo-Goo Lee Fernanda  
Reinert 

Patrick Bell Barb Honchak 



 
 
 
 
 
 
 
 
 
 
 

 Let us just mention  your 
wonderful molecular evolution 
analysis of complete genomes 
f rom a l l known phy la o f 
photosynthetic prokaryotes that 
f i r m l y e s t a b l i s h e d t h e 
importance of horizontal gene 
transfer in the evolutionary 
development of photosynthesis. 
  
 J. Raymond, O. Zhaxybayeva, S. 
Gerdes, J.P. Gogarten and R.E. 

Blankenship (2002) Whole 
genome analysis of photosynthetic 

prokaryotes, Science 298: 
1616-1620.  

 
  

ison between organisms that share a pathway
and those that are missing it. Although there
are obvious cases where this method will
result in false negatives due to organism-
specific photosynthetic proteins, even this
first-order approach gives some interesting
insights.

In performing this analysis on the above set
of five photosynthetic genomes and a group of
six taxonomically diverse, nonphotosynthetic
bacteria and archaea, we found only a small set
of PS-specific proteins (Fig. 2) (tables S1 to
S4). Relaxing our constraints to include puta-
tive “photosynthesis-related proteins” (PS-re-
lated) — defined as missing in no more than
one of the photosynthetic genomes or present in
no more than one of the nonphotosynthetic
genomes — notably increases the size of this
set with the caveat of potentially increasing the
number of false positives. Genes found in all 11
bacterial and archaeal genomes are predomi-
nantly housekeeping genes that function in nu-
cleic and amino acid transport and metabolism
as well as in translation and ribosomal structure
(but not in transcription or DNA replication).
PS-specific and PS-related genes function pri-
marily in energy production (12). However, no
single majority topology was observed in the
phylogenetic trees from either of these func-
tional subsets.

A second, more exhaustive method was
then undertaken in which we compared the five
photosynthetic organisms to an additional six
photosynthetic and 50 nonphotosynthetic or-
ganisms from publicly available genome
projects (Table 1). This comparison did not
require a single key organism (such as Synecho-
cystis) as with the above analysis, but rather it
found homologous genes and gene families
from the overlap and differences of a large set
of photosynthetic and nonphotosynthetic ge-
nomes (12). Homologs found in this extensive
analysis corroborate most of the findings from
the restricted data set, and add several signifi-

cant hits to the overall list and subtract some
false positives. The function and topology sup-
ported by several genes at the top of these lists
are congruent with recent phylogenetic analysis
of pigment biosynthesis genes (6), though they
differ from the ribosomal-based organismal
phylogenies and plurality topologies in Fig. 1.
These results bolster the idea that the evolution
of photosynthetic genes has been disconnected
from divergence and speciation in these organ-
isms, confirming the extensive role that hori-
zontal gene flow has played in prokaryote evo-
lution. An additional caveat is that many genes
from the PS-related set are either hypothetical
or completely unknown, complicating attempts
to understand the context under which many of
these genes have evolved and making them
candidates for further analysis. One possibility
is that some elements of the photosynthetic
apparatus, or factors involved in its assembly or
stability, remain unknown.

Previous phylogenetic analyses of photo-
synthetic bacteria have necessarily used a
limited subset of genes to infer relationships
among these organisms, often resulting in
incongruent results (6, 7, 10, 11). New
whole-genome data have allowed us to make
an extensive comparison of representatives of
each of the five known groups of photosyn-
thetic bacteria and may help to reconcile
multiple lines of disparate phylogenetic evi-
dence centered on them. In line with other
recent whole-genome analyses, horizontal
gene transfer (HGT) appears to be an integral
aspect of prokaryote evolution (20–23), and
genetic components of the photosynthetic ap-
paratus have crossed species lines nonverti-
cally. Rather than confounding the overall
picture, as is often the case in data-limited
studies where HGT is apparent, in the context
of whole genome comparisons HGT can fur-
ther refine and resolve the history of an or-
ganism. For example, multiple lines of phy-
logenetic evidence, supported in part by our

analysis, have placed the Gram-positive fir-
micutes, which include H. mobilis, as a sister
phylum to the cyanobacteria (8, 15, 24).
However, the close relationship of either of
these groups with Chloroflexus has not pre-
viously been noted. The placement of Chlo-
roflexus at the base of the bacterial radiation
using 16S ribosomal RNA has been the basis
for its designation as the earliest phototroph
(7, 25). Taking into consideration our results
that indicate extensive lateral gene transfer
raises the possibility that Chloroflexus has
acquired phototrophy, perhaps largely
through lateral gene transfer. This idea is
bolstered by the close phylogenetic and, to a
lesser degree, phenotypic relatedness of
Chloroflexus and Chlorobium, evident in
their highly similar pigment biosynthesis
genes and light-harvesting chlorosome struc-
tures. In contrast, other components of these
two bacteria, including the photosynthetic re-
action centers, are markedly different; thus,
other components might have been inherited
vertically or through HGT from other pho-
totrophs. These ideas suggest further tests of
estimating times of divergence and lateral
gene transfer for these and the other photo-
synthetic bacteria compared here. For all the
demonstrated evolutionary complexity and
antiquity of these bacteria, mapping the early
events in the evolution and distribution of
photosynthesis stands as a formidable but
exciting challenge.
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Fig. 2. Distribution of
3169 genes from Syn-
echocystis by occurrence
in five photosynthetic
and six nonphotosyn-
thetic bacterial and ar-
chaeal genomes, ranging
from genes present in all
11 genomes to those
only found in Synecho-
cystis. Proposed catego-
ries are circled in red,
and number of genes in
each proposed category
is shown in parentheses.
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Robert E. Blankenship 
Lucille P. Markey Distinguished Professor of Arts and 

Sciences, Investiture ceremony, 2006  

I was there 



 
 
 
 
 
 
 
 
 
 
 

 
 And, more recently, your 

report on cross linking and mass 
spectrometry analysis of 

cyanobacteria, and demonstration 
of the existence of a megacomplex 
consisting of Photosystems I and II 

and the phycobilisome. 
   

 H. Liu, H. Zhang, D.M. Niedzwiedzki, 
M. Prado, G. He, M.L. Gross and R.E. 
Blankenship (2013) Phycobilisomes 

Supply Excitations to Both 
Photosystems in a Megacomplex in 

cyanobacteria. Science 342: 
1104-1107.  

 

 

Fig. 1. Schematic outline of the experimental work-
flow established for the genetic modification, isola-
tion, and preliminary characterization of the MCL.
(A) Genetic modification of PsbO protein at C terminus
[PsbOH strain (5)]. (B) Luminal side of the PSII monomer,
indicating the solvent-accessible PsbO C terminus with His6
tag (purple) introduction. PsbO is colored yellow; PsbU,
orange; PsbV, light blue; and loop E of CP43, lime. (C) In vivo
model of PBS and photosystems. NTA, nitrilotriacetic acid.
(D) BN-PAGE (blue native polyacrylamide gel electropho-
resis) analysis of isolated PSII (PsbOH), dimer (D), and
monomer (M). (E) Ultracentrifugation isolation of MCL
after affinity chromatography. (F and G) LC-MS/MS and
TRF spectroscopy of the MCL.

Fig. 2. Identification of interprotein cross-links be-
tween PBS and two photosystems. (A) ApcE-PSII
cross-links. The N-terminal domain of ApcE is the only
phycobilin-attached region in linker proteins (Cys190).
Five cross-links were found between ApcE and PSII. PsbB,
sky blue; PsbC, wheat; PsbD, light gray; PsbI, orange. All
lysines (227K:PsbB, 457K:PsbC, 35K:PsbI, and 23K:PsbD) are
represented as spheres. (B) Docking model of ApcD to
PSI trimmer (cytoplasmic view) based on the identified
cross-links presented in (C). PsaA, marine; PsaB, wheat;
PsaC, lime; PsaD, light pink; PsaE, yellow; PsaF, gray;
PsaL, cyan; ApcD, green; ApcA, light blue; ApcB, teal.
(D and E) Close-up views of the model shown in (C) and
PCB (red sticks). Cross-links were found between 48K:ApcD
(orange) and 11K:PsaA, 17K:ApcB and 30K:PsaA, 58K:ApcB
and 10K:PsaD, and 49K:ApcD and 76K:PsaD. Lysine residues
from PSI, ApcD, and ApcB are presented as red, orange,
and chocolate spheres, respectively.
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16th Photosynthesis Congress, St. Louis, Mo, 
2013 

Bob’s Group at the Congress dinner 



Before  I let you go free , I 
have a quiz for you. 

What is chlorophyll a doing 
in all your bacteria that 

really use 
bacteriochlorophyll, and are 

not doing oxygenic 
photosynthesis? 

 


