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Issue 7 Focus on Complement 

 

 
About Evolution of Societies  

C

<1> The 7th issue of “Focus on Complement” focuses on 
the roots of two evolutionary “trees”:  
A) Evolution of the International Complement Workshops, 
starting from the first workshop held in 1956 in Washington, DC. 
B)  Evolution of the complement research in Japan beginning in 
1938 with Masakichi Ueno at the University of Tokyo. 
 
<2> Articles and commentaries in this issue of “Focus 
on Complement” include: a historical perspective by Tibor 
Borsos on the first international complement workshops, a 
commentary by the late Kozo Inoue on the first complement 
workshop, a historical perspective by Kusuya Nishioka on the 
evolution of complement research in Japan, Flash news describing 
a proposed new receptor for C5a with an impact on C5a and C3a 
signaling and a second Flash news on activation of Toll-like 
receptors by complement C5a and C3a, and last but not least, 
Spotlights on two complement teams in Japan. 
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 This is the story of the evolution of the Complement Workshops 

during the early years of their existence.  What follows is entirely from 

my memory and therefore is subject to my perception of the events; 

my apologies to those who remember the events differently.  It should 

be noted that there are very few survivors of that era and since “de 

mortuis nil nisi bonum” I shall try to be fair and evenhanded.  I also 

would like to point out that we have no records of the number of 

participants at the workshops; my estimates may be incorrect. 

       Contrary to the Complement Workshop History published on the 

website of ICS the first C Workshop (CW) was held at the Walter 

Reed Army Medical Center in Washington DC in 1956.  The 

workshop was organized by Elmer Becker and had about 25 participants.  I was among them.  

Present were also Louis Pillemer, Manfred Mayer, Herb Rapp, Irving Lepow, Elmer Becker and 

others I don’t remember; unfortunately no records were kept of the proceedings.  Since the purpose 

of this discourse is the evolution of the CW I shall not go into the controversies that arose during 

that workshop.  A decision was made to have subsequent meetings on C matters.  However, 

nothing was done to accomplish this since there was no organization to run meetings.  In 1962, 

after corresponding with active C scientists, Herb Rapp and I decided to organize a CW at NIH, to 

be held in the spring of 1963.  NIH was an ideal place for there were no administrative costs for 

the meeting and we had all the necessary technical and secretarial support for it. (This point will be 

important as will be seen).  The meeting was attended by about 120 researchers and was very 

lively and in some cases, controversial. Abstracts were submitted without a selection process.  An 

important consequence of the workshop was the loose banding together of the more senior 

participants of the group composed of Mayer, Mueller-Eberhard, Rapp, Austen, Rosen, Lepow, 

Becker and myself.  (My memory here is a bit vague; there may have been others there).  In a 

private session we decided to hold the next workshop in La Jolla, CA to be organized by the 

Scripps Institute, led by Mueller-Eberhard.  The workshop took place in January of 1966 and was 

attended by over 100 participants.  That meeting was already dominated by abstracts from the 

Scripps and Hopkins groups.  The “loose band” of the above mentioned group again met in private 

and decided to have the next workshop to meet in Boston, MA in 1968, led by the Boston group 

(Rosen, Austen, Alper). It should be noted that by this time the “loose band” gelled into a formal 

committee, entirely on its own volition with no input by any of the other participants. There was 

also some discussion of how to handle abstracts but my memory is too vague to be certain of this.  

In the event the Boston workshop was held at Harvard Medical Complex in June of 1968 and was 

attended by about hundred participants.   

Evolution of the Complement Workshops 
 

   Written by Tibor Borsos*  
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 Again the “Committee” met and decided that the next workshop will be held in Baltimore 

MD at the Johns Hopkins School of Medicine under the leadership of Mayer and his group.  The 

meeting occurred in January 1971 and was from my point of view a crucial event.  When the 

“committee” met to decide when and where the next workshop was to be held, I spoke up and 

proposed that the committee should abolish itself and let the general participants at the workshop 

decide where, when and how the workshops should be 

organized. I said let the next generation of C researchers, 

such as Colten, Cooper, Gigli, Frank, etc, have a say in 

organizing the workshops. I did this because I felt that 

the committee members became too arrogant, too self 

promoting and to arbitrary in their decision making.  

Literally, all hell broke loose.  I was roundly denounced 

(especially by Mayer and Mueller-Eberhard) that I did 

not know what I was talking about: the younger 

generation was inexperienced in running meetings, it 

did not have the administrative, technical, and 

supportive set-up, and anyway who would decide who 

should be in charge?  I answered their criticism by explaining that I envisaged a democratically 

elected committee by members of the workshop; that committee than would run the meetings (I 

will expand on this point a little later).  Ultimately I was voted down and that was that.  The 

committee decided to have the next workshop at Coronado, CA, February 1973.   

       That workshop decided the manner in which future CWs would be organized.  During the 

morning of the first day several colleagues came to me and asked me why I was not at the 

committee meeting.  It turned out that the committee met in secrecy to ensure that I was not aware 

that the committee met.  I was later told I was deliberately excluded from the proceedings because 

of my proposals at the last meeting.  To my embarrassment numerous younger colleagues came to 

me imploring me to do something about the self-appointed committee; to wit they asked me to 

speak up at one of the sessions to propose changes to the ways the CWs were organized and led. 

(Among specific complaints was the perception that the smaller laboratories were not well 

represented by abstracts, that only invited participants could ask questions and that younger 

scientists had not been allowed enough time for participation in the workshop). After numerous 

discussions I agreed to propose changes at an open session but only under the condition if someone 

would support me.  Abraham Osler agreed to do so. 

     At the evening session I asked the chair to recognize me.  I explained that there was 

dissatisfaction with the way the workshops were organized and the abstracts were allocated.  I 

proposed four things:  1. that the present committee should be abolished; 2, that the participants of 

the workshop should elect a committee composed of eight  persons, four of which would be 

elected for two terms and four for one; at the next workshop, the latter four would be replaced by 

four new members elected for two terms; 3, that there be no formal membership in a formal 

organization: i.e. any person present at a workshop is a voting member and is eligible to be elected  



Kozo Inoue 1928-2003 
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to the committee; 4, the committee then decides when and where the next workshop will be held 

and decides about  the program and the abstracts.  I added that under no conditions will I serve 

ever on the elected committee. 

         There is not much more to be said.  A lively discussion ensued.  As expected some of the 

members of the “old” committee voiced strong opposition to my proposals based on the same 

objections as listed previously.  In contrast after Osler supported my proposals, the overwhelming 

majority was for them and so a new order was instituted in organizing CWs which prevailed for 

many years to come.  A sad personal footnote: the relationship between Manfred Mayer and me 

soured after this event: he was my mentor and he felt I was disloyal to him by my “attack” on the 

committee.    
 

 

 

 

 

 

          The Complement Workshop, organized mainly by M. M. Mayer 

of the Johns Hopkins University, L. Pillemer of Case Western Reserve 

University, and E. L. Becker of the Walter Reed Army Medical Center, 

was held at the Walter Reed Army Medical Center, Washington, D.C. in 

1956.! ! Looking back at those years, new developments in 

complement research seem to have begun: in 1953 Mayer and others 

found the Ca- and Mg-dependent manner, in 1954 Pillemer and others 

discovered properdin and advanced a new theory, and in 1955 Levine 

and Becker independently found the control mechanism on complement 

hemolytic activity and subsequently found C1 esterase activity. 

 In February 1963, the International Complement Workshop, organized by H.J. Rapp and 

T. Borsos, was held at the National Institutes of Health in Bethesda, Maryland.  Most of the 

participants were American researchers.  The participants from Europe were the researchers of 

Mainz University in Germany.  The Japanese participant was Kozo Inoue, who was working at the 

Howard Hughes Medical Institute in Miami, Florida.  Just in those days, late reacting components 

were being discovered.  The workshops were held every two or three years ever since.  The 

workshop at the Walter Reed Army Medical Center in 1956 is considered the first meeting.  The 

first several workshops were held in the United States.   

Comment; “First International Complement Workshop”  

Written by the late Kozo Inoue in 1991 
Translated from Japanese by Teizo Fujita  

*  Tibor Borsos, Sc.D. is a Scientist Emeritus from the NCI, NIH since 1988; served 

until then as Chief of Laboratory of Immunobiology at the NCI; later retired also 

from the Department of Pathology, Uniformed Services University of the Health 

Sciences, Bethesda, MD, USA. E-mail: tborsos2@juno.com. 
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1. The Japanese Researchers’ Contribution to Complement Research 

 In 1903 Hideyo Noguchi, who was doing research under Professor Flexner at the 

University of Pennsylvania, discovered that the hemolytic activity of complement was inactivated by 

cobra venom.  This led to the finding of the third component by Ritz and others.  In 1938, Masakichi 

Ueno (University of Tokyo) made complement-coated cells in the process of hemolysis and 

classified them as Presensitized Erythrocytes (now known as EAC1), Supersensitized Erythrocyte 

(EAC14) and Hypersensitized Erythrocytes (EAC142).  His work, which was published in a 

domestic journal, was largely unnoticed outside Japan.  That was, however, 20 years before Manfred 

Mayer started analyzing intermediate cells in the complement cascade, which followed his work on 

Ca- and Mg-dependent steps in complement activation.  At the academic conference in 1964, which 

was sponsored by the Ciba Foundation, Mayer introduced Ueno’s work, which then attracted 

considerable attention. 

 In the early 1960's, Kusuya Nishioka (University of Tokyo), who was doing research 

under R.A. Nelson Jr. at the Howard Hughes Medical Institute in Miami, Florida, discovered a new 

component, C5, and played an important role in explaining the phenomenon of immune adherence.  

Subsequently, Kozo Inoue (Osaka University), working at the same institute, discovered and isolated 

two new complement components, C6 and C7.  Noboru Tamura (University of Tsukuba) also found 

Factor I (C3b Inactivator).  A lot of researchers have been to the United States to do research on the 

complement system and have achieved a lot of remarkable results ever since. 

 

2. The First Complement Symposium in Japan 

     The First Complement Symposium, chaired by Professor Chuji Shindo, was held in Hakone on 

August 30 and 31 in 1964.  Professor Shindo devoted himself to research on humoral immunity, 

especially complement, without being influenced by the trend of cellular immunity.  He always 

supported our research on complement.  Professor Shindo, who was the director of research division 

III at the Institute of Infectious Disease, 

University of Tokyo (now called the Institute 

of Medical Science, University of Tokyo), 

served as the president of the International 

Association of Allergy and chaired the 9th 

International Congress of Allergology at 

Buenos Aires in 1976. At the First 

Complement Symposium the forty-three 

participants eagerly discussed complement 

late into the night at Kowakien in Hakone (see 

photograph; arrow shows Kusuya Nishioka).   

Evolution of Japanese complement research 
Written by Kusuya Nishioka 

Translated from Japanese by Teizo Fujita  
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This symposium preceded the First Complement Workshop held at La Jolla in January 1966.  The 

development of complement research in Japan was greatly stimulated by the first and all the 

subsequent Complement Symposia. Research in complement was further stimulated when in 

November 1968 the Japan-US Complement Seminar was held at Keidanren Kaikan, where the 

leading researchers from both countries presented and discussed their new findings. 

 

3. The Second to 44th Japanese Complement Symposium 

 The second Complement Symposium was held in Rokouzan, Kobe in 1965, and these 

Symposia have been held every year until now.  This year the 44
th

 Complement Symposium will be 

held in Kanagawa.  The reports of every Complement Symposium have been published.  The reports 

of the first to tenth symposiums, which Professor Kusuya Nishioka edited, were published in 

Allergy, the journal of the Japanese Society of Allergy.  Since the eleventh symposium, the Japanese 

Association for Complement Research has published the reports as Proceeding of the Complement 

Symposium.  These symposia are the fruitful results of the selfless contributions made by the 

chairman of every symposium, the association presidents, members of the steering committee, 

auditors and secretary-generals of the Japanese Association for Complement Research.  The active 

participation and enthusiastic discussions by every member in the symposiums have led complement 

scientists to new and insightful research. 

 



 Focus on Complement   page 7 
 

 

 

 

 

 

 

 

 

 

 

 
  

 
C5L2 is critical for the biological activities of the anaphylatoxins C5a and C3a. 
Nien-Jung Chen, Christine Mirtsos, Daniel Suh, Yong-Chen Lu, Wen-Jye Lin, Colin 
Mckerlie, Taeweon Lee, Helene Baribault, Hui Tian, and Wen-Chen Yeh. 
Nature. 446; 203-207 2007. 
 
 A technique of gene targeting provides us important insights in complement 
research field. Chen and colleagues generated C5L2-deficient mice. It has been well 
established C5a that exerts its biological effects through C5aR. C5L2 is a new C5a 
receptor which is similar to C5aR but not coupled with G-proteins. The physiological 
meanings of C5L2 were still arguable. They demonstrated that deficiency of C5L2 
reduced C5a signaling such as ERK1/2, JNK and p38. C5L2 was also involved in 
optimizing C3a-induced signals and F-actin formation. Interestingly, C5L2-deficient 
mice showed hypersensitiveness to LPS, like C3aR-deficient mice. Furthermore, they 
showed that C5L2 affected the pathogenesis of asthma-like inflammation. Their 
study tells us that C5L2 can be a potential target for treatment of diseases such 
as asthma, allergy and sepsis. 
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Flash News 

 
Regulation of Toll-like receptor-mediated inflammatory response by complement 
in vivo. Xinhua Zhang, Yuko Kimura, Chongyun Fang, Lin Zhou, Georgia Sfyroera, 
Jhon D. Lambris, Rick A. Wetsel, Takashi Miwa, and Wen-Chao Song. 
Blood. 2007;110:228-236 
The Toll-like receptors (TLRs) and complement are critical components of the innate 
immune system. However, it is not known whether these two systems interact with 
each other. This article demonstrates regulation of TLR signaling by complement. 
The TLR ligands, lipopolysaccharide (LPS) for TLR4, zymosan for TLR2/6, and CpG 
oligonucleotide for TLR9, increase plasma inflammatory cytokines (IL-6, TNF-a, and 
IL-1ß) levels in a complement-dependent manner in decay-accelerating factor (DAF)-
deficient mice. In the absence of DAF, complement activation and its effect on TLR 
signaling is amplified. The absence of DAF may be mimicked by strong complement 
activators such as cobra venom factor or pathological conditions such as sepsis. The 
regulatory effect of complement on TLR-induced cytokine production in vivo is 
mediated by the anaphylatoxin receptors C5aR and C3aR. Furthermore, LPS-induced 
cytokine production in DAF-deficient mice involves increased NF-!B and mitogen-
activated protein kinase signaling. This study reveals a strong interaction between 
complement and TLR signaling in vivo and suggests a novel mechanism by which 
complement promotes inflammation and modulates adaptive immunity. 
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       Our research team is located at the 

Research Institute for Microbial Diseases  

of Osaka University in Suita City, Osaka  

Prefecture, Japan. Our main interests are  

biological roles and medical importance  

of glycosylphosphatidylinositol (GPI)- 

anchors.    In particular, we have been  

studying  molecular  pathogenesis  of  

paroxysmal nocturnal hemoglobinuria  

(PNH), an acquired GPI-anchor deficiency characterized by complement-mediated 

hemolysis. In 1993, we reported that X-linked PIG-A gene is required for the 

synthesis of GPI-anchor and that somatic mutation in PIG-A in hematopoietic stem 

cell is responsible for acquired GPI-deficiency in PNH. Current focus is on benign 

tumor mechanism of clonal expansion of GPI-anchor-deficient hematopoietic stem 

cells. We have also been studying biosynthesis and structural remodeling of GPI-

anchors. We recently found that GPI-anchor of CD59 (and perhaps all other GPI-

anchored proteins) has unsaturated fatty acid, such as arachidonic acid, at sn2 

position of PI when it is attached to nascent CD59 protein in the endoplasmic 

reticulum and that such unsaturated fatty acid is replaced by saturated fatty acid, 

stearic acid in the Golgi. CD59 bearing unsaturated fatty acid was not efficiently 

recovered in detergent resistant membrane fraction, indicating that the fatty acid 

remodeling of GPI-anchor is critical for association of CD59 (and other GPI-

anchored proteins) with lipid microdomains or “lipid rafts”. We plan to investigate 

biological roles of the fatty acid remodeling using mouse strains defective in 

PGAP3 gene that is involved in the removal of unsaturated fatty acid from GPI. 

Our research team is also interested in GPI-anchors of protozoan parasites and GPI-

like glycolipids of Mycobacteria. Taking advantage of our accumulated knowledge 

on genes for biosynthesis of mammalian GPI-anchors, we are clarifying biosynthetic 

genes for those microbial GPI, hoping to develop selective inhibitors of GPI of 

pathogens. 

Dr. Yusuke Maeda, Associate Professor, leads a group working on biosynthesis and 

remodeling of GPI. Dr. Yoshiko Murakami, Assistant Professor, heads a group 

working on PNH. Drs. Kisa Nagamune and Yasu Morita, Assistant Professors, are 

studying GPI of pathogens. 

 

Contact info: Department of Immunoregulation, Research Institute for Microbial 

Diseases, Osaka University. 3-1 Yamada-oka, Suita, Osaka 565-0871, Japan.  

Tel:  +81-6-6879-8328; Fax:  +81-6-6875-5233  

E-mail: tkinoshi@biken.osaka-u.ac.jp 

Web: http://www.biken.osaka-u.ac.jp/biken/men-eki-huzen/index_e.html 

Taroh Kinoshita 
Osaka University 

Osaka, Japan 

Spotlight on teams 
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 An advanced complement research has been pursued at Fukushima Medical 

University under Professor T. Fujita, a member of International Complement 

Society Committee.  In 1992, our laboratory discovered a novel serine protease in  

human serum, designated MASP (mannose- 

binding  lectin (MBL) - associated  serine 

protease), which can activate complement  

upon recognition of the pathogen by MBL.  

This discovery  consequently  led  to  the  

establishment of the lectin pathway, the third 

pathway of complement activation.  

 In 1996, our laboratory reported that  

a novel human serum lectin, termed P35 and  

renamed afterward L-ficolin, functions as an 

opsonin.  In 2000, ficolin was identified as a 

recognition molecule  in the lectin pathway.  

These findings triggered and accelerated the  

worldwide research on the lectin pathway in 

the animal world.   

 Accumulating results certify a crucial role of the lectin pathway in host 

defense of innate immunity and its relevance to diseases.  Research interests in our 

laboratory are focused on clarifying the molecular basis of the lectin pathway, 

including the structural diagram and activation mechanism.   

 We are in close collaborations with biochemists, structural biologists as well 

as with complemetologists in Japan, Europe and America.  Many important findings 

in our laboratory are contributed by Associate Professor Yuichi Endo and Assistant 

Professors Minoru Takahashi and Daisuke Iwaki, and especially are shared with 

Professor Misao Matsushita of Tokai University (Kanagawa, Japan).  We are now 

open for further collaborations with other groups. 

 

Contact info: Department of Immunology, Fukushima Medical University School 

of Medicine, 1-Hikarigaoka, Fukushima 960-1295, Japan. 

Phone: +81-24-547-1148; Fax: +81-24-548-6760 

E-mail: tfujita@fmu.ac.jp 

Web: http://www.fmu.ac.jp/ 

 

Teizo Fujita Fukushima Medical University School of 

Medicine, Fukushima, Japan 
Written by Yuichi Endo 

 

Spotlight on teams II 

Teizo Fujita and group members enjoy a Sushi meal 


