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Aims and Scone
Photosynthesi's Research aims to provide a forum for original papers dealing with
photosÿnthesis without imposin§ an artificial division bëtweei lundamentil and
applied research. Our aim is to cover all aspects ofphotosynthesis research start-
ing from the primary reactions and going as far as the energy from biomass. To-
pics acceptable for publication could include primary reactions, electron trans-
port, photophosphorylation, carbon assimilation, regulatory phenomena. envi-
ronmental and ecological aspects of photosynthesis, photorespiration. COe
fixation in CAM plan-ts, and'bacterial ànd al[al photôsÿnthesis,'althoujh oné
should not feel restrictecijust to these topics. "
In the case of artificial sÿstems, the authors should be able to iudge for themsel-
ves whether to publish ià a photosvnthesis or photobioloev iôurial. In the case
of doubt, the Eilitorial Board can hélp the authôr in makin-e tÉis decision.
Papers will be considered for publicâtion at all levels of plànt organization: sub-
ceflular. cellular. whole plant and canopv levels.
Manuscripts submitted îor publication âre always reviewed by two referees, not
necessarily members of the Editorial Board, and chosen for their competence in
the field covered by the paper. The appeal to people who are not mèmbers of
the Editorial Board-is neiessary in ordei to coüer the whole field of photosyn-
thesis.
Call for papers
Authors who wish to contribute to Photosynthesis Research are invited to send
t!eir manuscripts or requests for "lnstruciions to Authors". Manuscripts from
North America should bè sent to Dr. Govindjee, from all other areas tobr. Mar-
celle.
Su bscription informatio n
Vol. 5, 1984(4 issues): For institutions, Dfl. 165.00 (US$66.00),plusDfl.25.00
(US$.10.00) for postâge and handling. For individuals, Dfl. 100:00 (US$ 40.00)
including postage and handling.

Available at the end of 1984

Photosynthesis During Leaf
Development âi$$lr.
This unique monograph was written by nine scientists from the Department of
Physiolo§y of Photoÿnthesis and Waier Relations of the Institutti of Experi-
mental Botany. Czechoslovak Academv of Sciences in Prasue. Thev based it 

-on 
a

choice of paférs from the vast literatïre, which was not-always êasy to assess,
and on the'2Ô years pioneering research eiperiences of their labôratories.
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1tt t'tttR SpECTRoSCoPY 0F PRoToCHLoRoPHYLLIDE Mg. PHoToREDUCTIoN 0F PRo-

TOCHL0ROPHYLLIDE Mg AND PROT0CHLOROPHYLLIDE Zn IN
** **

ETIOPLAST LAMELLAE.
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1. INTRODUCTION

The accurate chemical Structure of the precursor of ch1orophy11, pro-

iliir,îà""pr,ÿitiJà wrricn-r,ui o"un accumulàted in etiolated primarv bean

i;;;.; r,âr" not yet uààn completely assessed*,especia11y with respect to

the occurence of an uiiË.-àiârp (pÏrytol , methyl .. . ) at the ,propionic
;il*; àr or a ,u.onà vinÿt at car-bon. g+. ns absorption and fluorescen-

ce spectroscopy 1t ,nuËtà".to sotve thid question.yl luvg recorded the

;;r;";;;;i;ii5', (àoô tqHz) lHMR spectra-or the purir'ied pisment extrac-
iàà ti^ài-.iioiatèa u"un-i"rï.t. For valuable comparison, the esteri-
iiËa i,iô,ràii-i;;;;r;hiâroprrvl_=.pcht ) from the pumpkin .cuticle has

uàà, â*ËiÀ.teà'and ôr"iiiôâ. This pisment is esterified by a lons-
cha in al cohol.

Mgz* has been substituted by Zn?* in,purified protochlorophyllide in

view to compare .ln u-ii.it-âpproach tire physico-chemical properties_of
pèr,lïiàà ùô âna pchtide zn, ahh to_undersiana Û,e role of the central

ion. These pigments'rà.. ir.tÀ"r linked to the apoprotein.(protochlo-
,àijÀviïiàà Fr]Ëtà.eauliaie) present in the etioplast lamellae.

1

Figwe 1. -H NMR spectza of PChLide and PCTL shouing that in PCîL the
"v*^- _ o _ ciz-;nd the _ cH = of a Long-clnin alcohoL ts present.

* Protochlorophyllide (abbrev.: PChlide) has currently been considered

ut-ir,à i...' aôia or 2-vinylpheoporphyrin a5-Mg'
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2. MATERIAL AND METHODS

This will be published elsewhere (Bombart,Dujard.in, l9g4).

3. RESULTS

3.1. Characteristical regions of the 1H 
ttMR spectra.

The high resolution_1H lluR spectra of protochlorophyrl ide are pre-sented in figs,1 and 2. Fig.t shàws the taàt or ihÀ -'ô"_ èr, _ àoluietresonance of a lono-chain alcohol, when compared to the same Feg.ion intl,. 1I ryl8 spectruü ot protocÀi;r;phÿii iRffi;;;r"Ët"i'i.',"'i'ht; Katz etal., 1963).
Fig.2 shows the resonance of a _ CH2 (4), _ CH1 (4') at the level of car_
?,i1.!t ili:l 'is characteristic or aÀ eÜrÿr suuitituôni-urà-not a vinyl(whrch ls present in divinylprotochlorophyll(ide).
3.2. The PChlide Zn in etio-

p1 ast 1ame1 1aer.
Protochl orophyl 1 ide Mg and
Zn have very similar àbsorp-
tion arrd fluorescence spec-
tra. The red absorption and
fluorescence maxima of pro-
tochl orophyl I 'ide Zn are
sh'ifted towards shorter wa-
velengths by only a few na-
nometers from those of
PChl ide Mg.
Is was therefore expected
that PChlide Zn should be-
have in a s im'i lar way as
PChlide Mg, when introducedjn the presence of NADpH,in-
to a suspension of et.ioplast
lamel lae, which have been
previously depleted from
photoreducible PChl ide Mg
by illuminatjon. Griffjths
(1980) has shown that the
exogenous PChl ide lvlg is able
to form a complex with the
apoprotein and the cofactor;
when j lluminated,this complex
is photoreduced to Chiide Mg.
We have established that when
exogenous PChl ide Mq and
PChl ide Zn are intrôduced
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w.ith NADPH in PChl'ide depl e- Figure z. 1p uMn spectra of PChLide and
ted etioplast lamellae bo th PC4L shouing that these pigments haue a
form two distinct photoredu-
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cible compiexes w.ith the aporeductase. Fi gure 3 A and figure 3 B presentthe co rresponding absorption and fluores cence spectra for the newl vformed PChlide Mg and Zn. The zjnc photoreducible complexes abso rb at637 and 645 nm and they emit a f luorescence at 640 and 652 nm.The Mg

- CflZ - CEg .in C4 posi

photoactive complexes absorb at I onger wavelengths than the zinc compl e-
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xes,namelyat640and650nm,theyemittheirfluorescenceat655nm.
tj;-;.;; à""*onit.ut.a that all-the Éhotoreducible PChl ide Mg and proto--

.[fô.àpf,ÿifiàe Zn.or[tÀ*.t are.cohverted into chlorophyllide Mg or chlo-

.rpf,Viiiâe Zn after iiaifr illumination. Further expe.iments have also

;;5;Ëà ttràt-ttre pigmeni-ôutained by photoconversion of the protochloro-
phvlide Zn-protein ;;;pi;;;t is suràty chlorophyll ide-zn. complete da-

il'-iii-uâ'p[uiitr,éa eliewhere (Bombart, Duiardin' 1984)'
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îigure 3 Difference absorpti,on (A) ov' fLuorescence (B) spectta- (77 K)

UL'ànn" an etïop'Last suspensï'on incubated aith PChLide Zn and

thn "o*n 
suspeision afte'r flash ilLuntna.tion (fuLL Line); da-

shed Line : same "pn.îno 
but uith PChLide Mg (+ PMg) '

B
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Griffiths tll.T.
tase in Barley
186,267-?78.
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Protochlorophyllide Reduction
and Greening
Proceedings of a ry9qtlng hel{ 4! thg Uniyerqity of Liège, 8-9 August 1983.
Edited bv C. SIROIIIVALand M. BROUERS
a,ovaNCBs IN AGRICULTURAL BIoTECHNoLoGY
1984.408 pp. Dfl. 145.00/US$ 55.00/f, 37.00 ISBN 90-247-2954-8
In this new book. the recènt advances in the field of protochlorophvllide reduc-
tion and greeningâre discussed. These advances deal with: l) The èhârcterization
of the baaic constituents of the protoenzymatic complex rêsponsible for protoch-
lorophyllide reduction. 2) The àiscoverÿ of short-liv'ed inteËmediates in ihe pho-
toreduction process and in particular. the recent findinss resultine from thebro-
gresses of thê picosecond anï nanosecond spectometry.3) fne ob-tention of hew
data on the components of the plastids. on the chanse thev underso durins the
first steps of ereênine and on thè distri6ution of the 6ismeit orotdin compfexes
betweeri the iarious-substructures of the etioplast. 4f The âetection of early
photoactivities apart from protochlorophyllide ieduction.
In particular, researchers in photosyhthesis, photobiology, biophysics, plant
phyiiology arid biochemistry, will derive much vàlue from t"tiii puUlicâtion.

Effects of Stress on Photosynthesis
edited by R MARCELLE, H. CLUSTERS and M. Van POUCKE
ADVANCES IN AGRICULTURAL BIOTECHNOLOGY
1983, x, 388 pp., Dfl. 120.00/t 30.50/US$ 52.00 ISBN 90-247-2799-5
The aim of the third photosynthesis meeting, which was organised jointly by the
research station of Gorsem -and the Limburgs Universitair Centrum, was to bring
together current research fïndings on the-effects of various stress factors oi
photosynthesis. The effects of low and high temperatures, water stress and water
logging, dull and bright light, root anoxi?,-salinity and heavy metals, on photo-
synthesis, are examined in the chapters of this bodk.
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