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PREFACE 

The S ix th I n t e r n a t i o n a l Congress on Photosynthes i s took place 
from 1 to 6 August 1983, on the Campus of the " V r i j e U n i v e r s i t e i t B r ü s s e l " , 
i n Brus se l s , Belgium. These Proceedings c o n t a i n most of the s c i e n t i f i c 
c o n t r i b u t i o n s o f fered dur ing the Congress . 

The Brusse ls Congress was the l a rge s t thus far he ld i n the 
s e r i e s of I n t e r n a t i o n a l Congresses on Photosynthes i s . I t counted 
over 1100 a c t i v e p a r t i c i p a n t s . The organizers t r i e d to minimize the 
disadvantages of such a large s i ze by making maximum use of the f a c i l i ­
t i e s a v a i l a b l e on a u n i v e r s i t y campus. Most c o n t r i b u t i o n s were o f fered 
i n the form of posters which were d i s p l a y e d i n a s u b s t a n t i a l number 
of c lassrooms. The d i s c u s s i o n se s s ions , twice a day, four or f i v e i n 
p a r a l l e l , took place i n l ec ture rooms i n the very v i c i n i t y of these 
c lassrooms. In th i s way i t was attempted to generate the atmosphere 
of a small meeting. The uni ty of the subject Photosynthes i s was 
preserved i n the ten plenary l e c t u r e s , organised i n such a way that a 
general overview of two d iverse topics was g iven every day. In a d d i t i o n , 
there were the f i ve times four p a r a l l e l symposia d e a l i n g with some s i x ­
teen general top ics . 

Every e d i t o r of proceedings of a congress i s faced with the 
problem of e d i t i n g and arranging the c o n t r i b u t i o n s , a problem compounded 
by the wide d i v e r s i t y and the large number of the 753 manuscr ipt s . 
Thi s e d i t o r d id very l i t t l e i n the way of e d i t i n g the papers: a l l papers 
were prepared, camera-ready, by the authors themselves and there was 
no p roo f - read ing . The main reason for t h i s was the need to ensure 
speedy p u b l i c a t i o n . The c o n t r i b u t i o n s are arranged i n four volumes 
but the Proceedings form one se t . Although some attempts were made to 
b r i n g r e l a t e d topics together i n one volume, the volumes I to IV should 
be seen as a success ion of chapters , r a ther than as volumes i n t h e i r 
own r i g h t . Thus, a r t i f i c i a l and a r b i t r a r y s u b d i v i s i o n s were avoided . 
A page l i m i t was imposed in order to prevent over s i zed volumes. 

The c o n t r i b u t i o n s are arranged i n chapters which have no 
d i r e c t r e l a t i o n to the sess ions or symposia i n which they were presented. 
The sole c r i t e r i u m for pu t t ing a c o n t r i b u t i o n i n t o a c e r t a i n chapter 
was i t s contents . The c o n t r i b u t i o n s o f fered dur ing the Round Table 
D i s cus s ion on L i g h t - C o n t r o l l e d Development of the Photosynthet ic 
Apparatus, Ju ly 29 to 30, 1983 i n Antwerp, are a l so inc luded i n these 
Proceedings . They comprise most of the contents of Chapter 7 of 
Volume IV. 
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The e a r l y p u b l i c a t i o n date of these Proceedings could not 
have been r e a l i s e d without the e f f o r t s o f , and the pleasant cooperat ion 
w i t h , Mr. Ad P l a i z i e r of Martinus N i j h o f f P u b l i s h i n g House. Thanks are 
due to a l l Congress members, whose a c t i v e p a r t i c i p a t i o n made the Congress 
a success and these volumes an important document on the s tate of 
photosynthes is r e search . The very much needed a s s i s tance of the Loca l 
Organ iz ing Committee i s g r a t e f u l l y acknowledged. The Photosynthet ic 
Community i s indebted to the " V r i j e U n i v e r s i t e i t B r ü s s e l " for making 
a v a i l a b l e i t s premises , f a c i l i t i e s and s t a f f . Thanks are a l so due to 
the a d m i n i s t r a t i v e s t a f f of the Congress: s e c r e t a r i e s , hostesses , 
t echn ic i ans and the two d i l i g e n t computer programmers, Mr. W. D i e r i c k x 
and Mr. B. P h i l i p s . S p e c i a l a p p r e c i a t i o n goes to Ms Blanche van den Haute 
for her dedicated work i n the prepara t ion and the management of the 
Congress and her help i n e d i t i n g these volumes. 

B r u s s e l s , March 1984 

C. Sybesma, E d i t o r 
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REVERSIBLE PH INDUCED ABSORPTION CHANGE IN THE BCHL B-LH-PROTEIN 

OF THE ALKALOPHILE ECTOTHIORHODOSPIRA HALOCHLORIS. 

R~. S t e i n e r , W. Scheer 

B o t a n i s c h e s I n s t i t u t der U n i v e r s i t ä t , M ü n c h e n , FRG. 

I n t r o d u c t i o n ; E c t o t h i o r h o d o s p i r a h a l o c h l o r i s and a b d e l m a l e k i i 

are e x t r e m e l y h a l o p h i l i c and a l c a l o p h i l i c p h o t o s y n t h e t i c b a c t e r i a 

( l ) . They b e l o n g to the few s p e c i e s c o n t a i n i n g b a c t e r i o c h l o r o ­

p h y l l Id ( b e n i b j . In b o t h E c t o t h i o r h o d o s p i r a s p e c i e s , i t i s 

e s t e r i f i e d w i t h the u n u s u a l a l c o h o l 2 , 1 0 - p h y t a d i e n o l ( 2 ) . L i k e 

o t h e r b c h l b - c o n t a i n i n g s p e c i e s , e.g. Rhodopseudomonas v i r i d i s , 

i t has an i n f r a r e d a b s o r p t i o n maximum around 1020 nra. U n l i k e 

Rp. v i r i d i s , however, the E c t o t h i o r h o d o s p i r a s p e c i e s c o n t a i n a 

s econd, s t r u c t u r e d i n f r a r e d band p e a k i n g a t 800 and 830 nm. I t 

had o r i g i n a l l y been s u s p e c t e d ( l ) to o r i g i n a t e from the presence 

of b c h l ji b e s i d e s b c h l ]), which i s , however, d i s p r o v e d by i t s 

pigment a n a l y s i s ( 2 ) . The 8OO/83O nm bands must then o r i g i n a t e as 

w e l l from b c h l I). H e r e , we w i s h to r e p o r t the i s o l a t i o n of a 

b c h l b - c o n t a i n i n g antenna complex (BIO2O/8OO) from E . h a l o c h l t r i s , 

and a r e v e r s i b l e , pH-induced a b s o r p t i o n change of the 1020 nm 

component. 

I s o l a t i o n o f B 1 0 2 0 / 8 0 0 ; E . h a l o c h l o r i s was grown a n a e r o b i c a l l y 

a t 35°C i n a medium m o d i f i e d from IMHOFF and T R Ü P E R ( l ) . 

Rhodopseudomonas v i r i d i s was grown a n a e r o b i c a l l y a t 28<>C i n 

HUNTERS medium ( 3 ) » A f t e r d i s r u p t i o n by f r e n c h p r e s s t r e a t m e n t 

of the c e l l s chromatophores were i s o l a t e d by the method of 

0KAMURA and FEHER ( 4 ) , F o r the f r a c t i o n a t i o n of the antenna p i g ­

ments, chromatophores (A^QgQ = 50) were t r e a t e d w i t h 1 % T r i t o n 

X-100, d i a l y s e d o v e r n i g h t a g a i n s t 0.1 % T r i t o n and f r a c t i o n a t e d 

on DEAE c e l l u l o s e . 

A c c o r d i n g to SDS g e l e l e c t r o p h o r e s i s , the B 1 0 2 0 / 8 0 0 antenna p i g ­

ment c o n t a i n s two major bands c o r r e s p o n d i n g to a MW o f 1 3 5 0 0 and 

13OOO D a l t o n , i f c a l i b r a t e d w i t h a s t a n d a r d s e t of g l o b u l a r , 

h y d r o p h i l i c p r o t e i n s . When compared w i t h the two antenna com­

p l e x e s o f Rp. s p h e r o i d e s 2.4.1, the two bands move between the 

6800 D o f B 8 7 5 and the 5400 D band o f B 8 O O / 8 5 O . The e l e c t r o ­

p h o r e s i s a l s o shows a weakly s t a i n e d v e r y low m o l e c u l a r weight 

band a t 4 5 0 0 D, as w e l l as two h i g h e r MW bands a t 1 5 5 0 0 and 

275OO D, w h ich may be due to i m p u r i t i e s . 

ABSORPTION SPECTRA; When whole c e l l s , s p h e r o p l a s t s or chromato­

phores of E . h a l o c h l o r i s or E . a b d e l m a l e k i i ( f i g . l a ) o r , i s o l a t e d 

antenna f r a c t i o n s o f E . h a l o c h l o r i s are t i t r a t e d w i t h a c i d i n the 

pH range between 7 . 5 and 5 - 7 » the 1 0 2 0 nm a b s o r p t i o n i s r e p l a c e d 

by a new a b s o r p t i o n p e a k i n g a t 9 6 O nm. The 8 3 O / 8 O O nm band i s 

e s s e n t i a l l y u n e f f e c t e d by t h i s t r e a t m e n t . The 9 6 0 nm band i s 

u n s t a b l e and d e c r e a s e s a g a i n w i t h time and e s p e c i a l l y upon 

a d d i t i o n o f more a c i d . I t i s then r e p l a c e d by r a t h e r b r o a d and 

u n s t r u c t u r e d a b s o r p t i o n s below 900 nm. A t pH 5 . 7 » the s p e c i e s 

a b s o r b i n g a t 9 6 O nm has a h a l f l i f e o f appx. 1 h r . I f the decay 

o f the "low pH" form i s a v o i d e d by an immediate back t i t r a t i o n 

w i t h b a s e , the 1 0 2 0 nm form i s a t l e a s t p a r t i a l l y r e s t o r e d , ( f i g . 

l b ) . The l o s s e s a r e p r o b a b l y due t o the i n s t a b i l i t y o f the 9 6 0 nm 

form d u r i n g the t i t r a t i o n . N e i t h e r o f the two forms, nor t h e i r 

Sybesma, C. (ed.), Advances in Photosynthesis Research, Vol. II. ISBN 90-247-2943-2. 
© 1984 Martinus Nijhoff/Dr W. Junk Publishers, The Hague/Boston/Lancaster. 
Printed in The Netherlands. 
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i n t e r c o n v e r s i o n i s e f f e c t e d by ^ -bromopropionate or i t s m e t h y l -

e s t e r , or by h i g h s a l t . 

FLUORESCENCE SPECTRA; The n a t u r a l " h i g h pH" form has a s i n g l e 

e m i s s i o n band p e a k i n g a t 1018 nm (ambient temperature) or 1000 nm 

( 1 . 7 K ) . The a c i d i n d u c e d "low pH" form has i t s e m i s s i o n maximum 

b l u e - s h i f t e d to 9 7 5 nm (992 nm a t 1 . 7 K ) , but a d d i t i o n a l e m i s s i o n 

bands are a l s o o b s e r v e d at 803 nm (298K) or 824 nm ( l . 7 K ) . The 

s h o r t wavelength e m i s s i o n of the "low pH" form i s much more 

pronounced a t low t e m p e r a t u r e . T h i s d a t a i n d i c a t e an energy 

t r a n s f e r from the chromophores a b s o r b i n g at 800 nm to the ones 

a b s o r b i n g a t 1020 nm i n the n a t i v e " h i g h pH" form, which i s 

uncoupled i n the "low pH" form. 

CIRCULAR DICHR0ISM SPECTRA; The CD spectrum of the n a t u r a l 

" h i g h pH" form shows a complex p a t t e r n a t the 1020 ( l i m i t e d i n 

our machine to 1010 nm ) and the 800/830 nm bands ( f i g . 2 ) , which 

i s i n d i c a t i v e of e x i t o n c o u p l i n g between more than two chromo­

p h o r e s . The spectrum of the "low pH" form i s l e s s complex, w i t h 

o n l y a d o u b l e t i n the r e g i o n of the 960 nm band, and a s t r o n g l y 

d e c r e a s e d o p t i c a l a c t i v i t y i n the 8OO/83O nm band r e g i o n . 

DISCUSSION; A b c h l b - c o n t a i n i n g antenna complex (BIO2O/8OO) has 

been i s o l a t e d from E c t o t h i o r h o d o s p i r a h a l o c h l o r i s . These ab­

s o r p t i o n s c o r r e s p o n d to the ones seen i n whole c e l l s . T h i s n a t i v e 

form i s s t a b l e a t pH 8, but i s r e v e r s i b l y transformed to a form 

a b s o r b i n g a t 960 and 800 (B960/8OO) a t lower pH, w i t h an apparent 

pK o f 6.3» T h i s v a l u e i s c l o s e to the pK of h i s t i d i n e (6.8;, or 

p o s s i b l y c a r b o x y l i c a c i d s i d e c h a i n s (pK . ^ 4 . 7 ) • Attempts to 
modify h i s t i d i n e r e s i d u e ( s ) w i t h o<-bromoprepionate or i t s 

methyl e s t e r d i d n e i t h e r a f f e c t the 1020 nor the 96O nm form, 

which argues a g a i n s t the p a r t i c i p a t i o n of h i s t i d i n e . High s a l t 

i s a l s o i n e f f e c t i v e . S i n c e the changes are observed i n whole 

c e l l s , s p h e r o p l a s t s (= " o u t s i d e out" v e s i c l e s ) and chromatophores 

( = " i n s i d e o u t " v e s i c l e s ) , whichever group i s a f f e c t e d i s a c c e s s ­

i b l e from e i t h e r s i d e of the membrane, or the membrane i s r e a d i l y 

permeable to p r o t o n s . 

The f l u o r e s c e n c e d a t a i n d i c a t e f o r the n a t u r a l , "high pH" form a 

good energy t r a n s f e r from the chromophores ab s o r b i n g a t 8OO/83O 

nm to ones a b s o r b i n g a t 1020 nm. T h i s t r a n s f e r i s ( p a r t l y ) 

d i s r u p t e d i n the "low pH" form, as e v i d e n c e d by the second 

e m i s s i o n band i n the 800 nm r e g i o n . The CD s p e c t r a would a l s o 

s upport a t r a n s f o r m a t i o n from a t i g h t l y c oupled to a weakly 

coupled s t a t e . One p o s s i b l e e x p l a n a t i o n would be the assignment 

of the 1020 and the 8OO/83O nm band to two b c h l b - p o l y p e p t i d e s , 

which are i n c l o s e a s s o c i a t i o n i n the " h i g h pH" form. There are at 

two s t r o n g l y i n t e r a c t i n g chromophores a b s o r b i n g i n the 800 nm 

r e g i o n , and more t h a n two i n the 1020 nm r e g i o n , i f judged from 

the cd d a t a . 
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T i t r a t t i o n of the B800/1020 
antenna complex of E . h a l o c h l o r i s 
w i t h a c i d ( l e f t and base ( r i g h t 
A b s o r p t i o n spectra i n the near 
i n f r a r e d s p e c t r a l range. 

BOO 1000 1200 800 1000 1200 I 

T = 1.7K LOW Pt i H I G H F h 

Low-temperature f luorescence 
e m i s s i o n spectrum of the 
low pH and high pH forms of 
the B800/1020 antenna complex. 
E x c i t a t i o n at 599 nm. We thank 
K. Angerhofer i n the group of 
P r o f . H.Wolf (S tut tgar t ) for 
p r o v i d i n g these spectra to us . 

C i r c u l a r d i chro i sm of the 
low pH and high pH forms o f 
the antenna complex 

6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0 NM 
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B e h l ^ - c o n t a i n i n g b a c t e r i a c o n t a i n an antenna f r a c t i o n B800/850. 

I t has a l s o two a b s o r p t i o n maxima, which can be s h i f t e d by 

v a r i o u s t r e a t m e n t s . ( 5 ) . The B1020/800 antenna complex might then 

be the b c h l b - c o n t a i n i n g a n a l o g u e . However,the B800/850 c o n t a i n s 

c a r o t e n o i d s , and does not show such pronounced C D - c o u p l i n g s . We 

have a l s o shown, t h a t the a b s o r p t i o n maxima ( a l t h o u g h n o t the 

r e l a t i v e a b s o r p t i o n ) o f the two bands are a c i d - i n s e n s i t i v e down 

to pH 1.7* I t has a l s o a s i m i l a r p o l y p e p t i d e c o m p o s i t i o n , i f one 

d i s r e g a r d s the v e r y low m o l e c u l a r weight components p r e s e n t i n 

E. h a l o c h l o r i s . I t s h o u l d be n o t e d , however, t h a t a s i m i l a r 

p e p t i d e has been found i n another b c h l b - c o n t a i n i n g o r g a n i s m , e.g. 

Rp. v i r i d i s . 

The i n c r e a s e d s e n s i t i v i t y o f E . h a l o c h l o r i s to p o s i t i v e charges 

may r e f l e c t a s p e c i f i c a d a p t a t i o n to the h i g h pH (^11 ) p r e v a i l i n g 

i n i t s n a t u r a l environment. 
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