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" December 1985

{YANONEWS s intended to'provide cyanobacterivlogists with a forum for rapid, informal communication, :
unavailable through journals. It relies entirely on news provided by its readers. . Please send news, requests,
publications, comsents, etc. to the address befms. DEADLINE for the next issue is MARCH I, 1984, 14 you wish
. to be included in the mailing Jist, send your name, address, telephone number, and a brief description of your
research interests tor o : :
R o Jefs Ethai S
:  MSW/DOE Flant Research. Laboratory
7S Michigan State Usiversity
© East Lamsing, MI 40824 i

The 74k INTERNATIMMAL CONGRESS ON PHOTOSYNTHESIS will be held at Brown University, Providence, Rhede 1siand
02912 USA (contact Dr, J. Biggins), August 10-15, 1984, The sympesia will focus on glectrochemistry,

i biochemistry, and deveiopment.

" Far those who did not attend the Sth INTERNATIONAL SYMPOSIUM ON PHOTOSYNTHETIC PROKARYOTES in Grindelwald this

symper, & limited number of copies of the collected absiracts are available, There may also be a second
srinting, 4 demand warrents. The comgress was dominated by reperts on cyancbacteria and purple sulfer

- hacteriay ecolugy,_ghys}clbgy_and,mgiabq}jsm;_ahniﬁsyntheiit structure, and genetics. The organizer, Prof.

" W, 7uber, has asked me ta collect requests for 2 second printing, of, I suppose you can wrile to him directly:

s Prod. K. Zuber, Institut éur Molekubarbiologie und Biophysik, Eidg. Technische Hochschule, ETH-Hanggerberg,

Ci-8093 Zurich, Switzerland. The cost will be about 520 U.S., but DO NOT SEND MINEY LNTIL ASKED!

© Proceedings of -the Sth INTERNATIONAL SYMPOSIUM OGN NITROBEN FIXATION {August 4-10, 1983, Corvallis, Oregon, USA)
" have heen published uhder the title Nitrogen Fixation Research Progress, edited by H.l, Evans,-P.J. Bottomley,
- and W.E. Newion, and sublished by Martinus Nijhof? Publishers; Dordrecht, Boston, and Lancaster. '

-+ Thank you to those who have helped defray the cost of publishing this newsietter. Tam trying to find 2

. sponser, either a scientific organization interested in cyanobacteria or seme benevolent corpuration. I$ you
~have any ideas, please send them along, but for the mement, it is not necessary for me to ask you tar persanal
“rontributions or subscription fees (Contributions already received will be refunded when & sponser is foumd).

A fow correspondents have comented that it would e infor- 7
mative o read about NEBATIVE EXPERIMENTAL RESULTS. For
example, 3. NierzwicKi-Bager was curious to hear what media
“have failsd to suppori growth of Anabaena azollae isolated
" from its symbiotic partner, If vou have expended a good
~ deal of energy on a project that did not turn out ss you
““hoped, despair not! Yosr efforts might still provide a
fzefyl starting point for your successor,

The name of the CORRESPONDENT for each item in this news-
Cletter is capifalized, so you fnow wha to write ta for
Feprints op whatever. The CORREZPONDENT'S ADDRESS appears
in the DIRECTORY of Cyanobacterinlogists (Cranonsws, July
1985 or owf the IND OF THIS HEWSLETTER. An epdated. -
Dirsptory 4ill apgear in the next sswsietfer.

Drawing by D. Reilly;(D) 1988 The MNew Yorier Magazine,liar,
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LQES hALLBEH is laoking fer tﬂx;c strains of Nodularia and. axenxc, tox:c Bﬁtti‘atsria agardhi.

REBZN@LD-&GU would llku to rece}ue frnm any cn??eaguea strasas o& {Vanebacterra that are resastan% ta heavy ’
metaj ; . . o0

The Gecmicrobioiagy Division o§ {1t denburg Harverszty is of%er:ng 1 six week graduate course ﬁext Oz t-Hov,
covering oxy~ and 3nnprhotabactersa The course i5 open to 2-3 English speaking partivipants without fee.
Cuntact W E. Krumbenn Seemicrobiolagy insstnn, Un:u “of ﬂldenhnrg, P, Box 25303, D»E?ﬂﬁ G!denharg, FRG

T CHEN wants o Yntw 14 ‘anyone can- supp}v i pure cn1tnre of Nosice commune and: Nostoc f]ageiltferme,. He 15
alsa interested in an7 recent ;suiattens o{ these two speries. . :

T4.E, KRIMBEIN anncdncss that begznntrg with spring 1984 the Geomicrobielogy Divxﬁian ot Gidenburg Uﬂfverstiy
wxl! have several openings for cyapchacteriologists or microbial ecologists in the frame of rock dweiling
shatotrophic microorganisms related to rock weathering and manumen t grotectsun Alsy, one post-doc position 1%

Cavailable in the same frame.

GEOFFREY CODD serves aotics that antiserum against cranchacterial phosphoribulokinase has been produced and ig
availabie.

Having magnanimously offered his antiserum, BEGFFREY CODD wonders if amycne could send him Microoystis
cultures, for comparative purposes in current studies on the properties of Microcystis toxins,

PETER WOLK has an opening in his lab for a post-doc to uark on genet;c maﬁfpu atran of {ilamentous
nitregen-fizing cyanobacteria :

WWWWMMWW

' *NEJJS*NEHS*NE{JSﬂEéSHéEASWEWS*NE‘JS*HEH&WEHS*NEL&S*NE{JSiNEMS*NEJSiNEHS*NEHS*NEHS*HEHSWE&E*NEHS*HEAS*HE&S &%

 The 4.5, National Institute of Health will be swarding a large sum of money to some laboratory agreeing to grow

‘huge amounts of cyanchacteriz (30-30 Titers, hundreds of strains) as part of an effort to isolate nes
anti-cancer agents, Within the next few vears, then, comparative ryanchacterial biochemisiry requiring Earge
cultures may be feasibie -- by the Iaberaturz rece1uxng this grant, at least, and conceivably by the °
“evanshacterial world at large. L

GANDA JEURNBOOHM regorts that in 1984, large canc&ntraifans of mmalt coccaid red-pigeented cyanshacisria were
sound at several lscations in the Banda Sea {Indonesia). They showed a preference for deeper lavers in the
water cotumn. -

H.E, KRIMBEIH reports that fwo syaﬂehacter;a f0sciilatoria =t;ain 73 Uldenburg and Microroleus chihcnoplastes)
proguce Tactate, recuce elemental sulfur and. produce ethanol dﬁdEF amaershic conditions using endogenous
gloyeagen reserves,

SEORGE 5. BULLERSAMN reporis on word that is in press CBiochim. Biophys, Acta). The paper describes tae

20 fpept de composition of thylakeid membrane fractions, phvcah'=iscmé% and actiue core presarations of PE 1
and PS 11, aii from Aphanocapsa 4714, Une of three chioraphyll- nﬁznﬁ pomplexes azsociafed w:th 75 I* ig
comprised soleiy of a novel 34 KDa protein.
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Tﬁfﬂ@ KALLAS reports on wopk that will appear in’ Pian% Molecutar Biplodgy. .The work sxamined. the nié gene
organization from uniceilular strains {Synechortus 7333 and 74235 Cyanothece 74243, filamentous ‘ -
neR- hgteracystaus_s{ra:as {*LPP* 72110 and Pseudanabaena 7409, and:helerocystous ﬁvancbagtersa ant Het~ . *
derivitives (ostor 7121 and 7904; Calothrix 7401-D and 7601~ Het Yoo AV nonheterncystous cyanohacteria
examined (unicellular and'fiiaentous) had a contlgunus ai KD gene cluster whereas a?i gf the heteracystens
-Etrazns showed: separatzon n§ nifk from- cant:gunus nifDH geness

BORIS GROMIV has sent a voluse that"itmizes the algal cu]ture ‘gollections at several biclogical institutes in
the Soviet Union. The book (Kul’/tivirovanie Kplieltsionnikh Shtammov Vadoraslei [Russian), B.Y. Growov, ed.,
1983 not only describes these follections but alse provides methods for maintaining, purifring, and storing .
microalgae, Over 200 cyancbacterial strains are described {and many more grees aigael. I don’t ¥now 1§ Dr,
Gromov is able to provide for all who might find this book useful. I4 nbt, I can supply photocopies,
(preferably of small partions; eg. strain lists). Anvone whose Russian exceed5 By Owh meager skms is urgea
send %cr 3 copy and provide us 21l with a mere adequate gloss of its contents. :

. - PUBLICATIONSZPUBL I CATIONS*PUBL I CATIONG*PUBL 1 CATTONS#PUBL | CATI ONG#PUBL ICATT ONG#PUBL 1 (ATIINS#PUBLICATHINS2PUBLICA

i3, FEUILLADE has edited a new book, Le Lar da Manina (Nantua Lake), a collection of essays [in French]
w.. describing the restoration of a degraded ecosystem. Published by Institut Mational de Ta Recherche R
* Agronomique, Service des Publications, L.NLR.A., route de Saint-Cyr, 78000 Versailles, FRAMCE, 148 pages, .
prics 95 Fr.francs, payable to Regissesr des Publications. B

| HALLEDM, L. & BERGMAN, 8. (1963). Effacts of inorganic mtrngen on € H -reduction and SB exchanga in the '

Beliiners grasfeydats - Mpsinr and Peliigers anhthaca - Doccomyys = Snsim; symbioses, ?_hniz 157:441-445,
.' BERGN, B., Codd, 6.A., & HALLBOM, L. (1984). Efdects of some phsie"r‘ﬁspmatary inhibitors on szf;xmg
¢ cyanobacteria. Z. Pflanzenphysiol. 113:451-440. -

ok HALLBOM, L, (19843, Sarcosine - a possible regulatery cmpnund in the Egi.m}zzz peapfeetata - Nosior

symbiosis. CEMB Miresh. Latii, 22:119-131,

;__:'Tibarg, E., BERB®N, 8., Willen, T.B., & Yictorin, B. (1984}, Occurrence of Microalgae in in~ and msfdsar
' environments in Sweden. ﬂnm.m Appnhiningy '34-29» [SEN 91~22-00744-4.

" -I%LLB@‘, Ly (2935}. Krebs cycie miemeé:ates reuez‘t ihe Nﬁé =znh1bitwn aué Eznzwreductmn in énahama
cylisdeira, J. B1. Bhysinl, 119:93-94, L .

.PE’TTERS::M ' rﬁ HALLBOM, L., & EERM, :N (1‘?8'5) Physwmg:cal ahd structural respenses of the =
:yaﬁabactemum dnabasna ceulinfrica to aluminivm, Physipl, Zlast, 63 153-158,

BERGN, 8; RENSTREH, E., 59&&; G4 & HALLE&%, Lo (19855,  Etfects of aminooxvacetate and mmacetam%mle
T oo givmllate metaﬁohsm ot énazmm cylindeicz. Zlant Bhysinl, 77:3336-337. - e

L.};%i)BLQE), ?,,'%LLBW,--.,,, 4 BERGMSN, 2. (199%) . The tyanohacteriva - lamia symbiosis: C,,Hz-»mduttiﬁn any
heterocyst frequency. Smmbinsis 1:1%-28, ' ‘ o

FETTERSSEN, i%;g Roomans; 4., Humst, L. & BERGVEN, 8' {4585). Accumulation of aluminium in poiyphosphate
granuies and celt walis of Anahaana Mmga an "»"~ra>* eﬁerg‘; dtspars;ue mfcroanalysis. . Gan,
Hireohini, {in press).

LE?%%?BL—-S P, BERBN, 8., U, Fofsten, A, BSLLEOY, L., & Nyfund, J.E. CHIREY. The cyanobacteriun - Zamia
cymbigeigs. Aﬁ =Hrastmcturai sfudys: B.am Bhyink, (aczeg‘tecf}.
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_BEREﬂﬁN, B., L’NQELHD F., PE?TEESBDN é., Renatrua, E., & leerg, E. (*985) Immunnga}d ¥Bcaizvaffan 0{
giutam:ne synthetase ina n:tregen*fix:ng cgaaabacterium._ Blania iacceptﬁd), i

BEREHAH g 51?85). F%fects n% g]yoxylaie on the rarbon and nairogen metaboiism of . énahgana culi ndr £i. P{aﬂ?
Ehxsiﬁl, xaczepted) '

LINDBLAD, P, & Russa, R, (1985). C H ~“educixon b? Enxihn;na poEnpigiang. sn a Ensta %lcan coties plantatxaw
agrofarpctey Svetens (accepted).

PAERL, H.W. and K.K. Ballyci 11985), Chemotaxis: Iés‘reié in astahiishiﬁg'an;ﬁz tixing ;yanebacter?éi-"f' il
. 5ac+erfa} symbzasns Srisnpa 2271447449, o S

PAERL, H.M. 1*84). Transfer pf NE and €0, fixatien ﬁracucts from Anahaena ﬁELiﬁiAQiﬁiaiS i d‘EUC:Es?G
© bacteria during inorganic suffiliency and deficiency, . Ehyrnl. 20:600-4G3.

-Uf?ﬁERL, H.d., P.T. Bland, N.D. Bowles, and M.E. Haibach (1983). Adaptation to high intensity, lom wavelongth |

Tight among surface hi@sma ot the *ranebacterzua Hirenprysiis 3zsﬁg¢nnsa Appl. Zsule, Micrchinl,
475 1044~1032¢ _

o PAERL, HM., R.A. Lewin, and L. Cheng (1734). Variations in chiarcphyll and caroienoid pigentation among ©

Prochloran {Prochlorephytal symbionts in diverse marine ascidians, 3Sal. Mar. 27:257-244,

JACCD Co KROMKAMP and Luue R/ Mar (1234), Buovant density changes in the cyandbacterism Micooeystis zeruginesa
~ due to changes in the cellular carbohydrate content, ERMG Micnshinl, Leff, 25:1035-109.
*ﬁ? A.F., de Wit, R, and Hur, L. (19853, Interactions between temperature zad 1ight intensity on groth
and photasynih@sis of the cyanebacterium fzcillatania agardhii. J. Plaskton, Bes, 7:487-495.

- POST, A.F., Loogean, J. G*, and Mur, LR, (1985), Regulation of growth and photosynthesis by Dseillatoris
agacdhil grown with a. 14ght/dark tycie, EEMS Mireohioi. Eonl, 30:97-103.

e

Aapeninniz

tourse of water uptale and reappearance of resp;rattnﬂ, photosynthesis, and ni *regen figation,
4:418-423,

TH. CHEM, ¥.5, Shie, and W.H4. Cheﬂ <19B4} Studzes o taxnnom;c zdentn‘rcatlnn and pﬁstasyntbe*f nstpagen
frxat:aa by Nostar coemuns Vauch:in: Ehina. Chinzes Bgpicul. Sci.y No. 3 [fhi inese; Enghish abstracil.

.HILLEQ A5, and D.T, Canvin 71985), Distinction betueen HED,, - and C0,-dependent photoiynthesis i (e
»faghbac*arztm Synachocorons leopalisasis based on the seléctive resfopse of HOO, transport te pERN
. EEHS [eif, 187:29-32, B "

'ﬂILLER AG.y DB Turping and D.?,.tanvin 119841, Growth and photosynthesie of the oysnobacterium Symerhocnis
lgn&nl$£§a‘s in HGD <limited chemostats. Plant Physinl. 75:1864-1078. '

Bérﬁaa; 5. (1985). The stromatolitic facies of the peritidal - Geabielegical investigat
*m*rﬁiat an of benthic %auna and mwicrobial mate Ph.D. Thesis [Berpanl,  (Dpntact ﬁﬁ-.

”B,%k_mﬁ, £,-1198%), The microbial mats of the Gavieh Sabkha {(Sinail - Enuiconmental fagiors i
of the formation, structure, and cnmpasxt;en of %rpersailné cyanebacterial associations.
'Eun%ac* 3 £. k?u@QkTHJ B v
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i.,i,stas J. Stal (1985}, NI’{PQQEﬁ"‘fixmg cyanabactema ;n 3 maring mxcmbuai mat tﬁeﬁﬁm isiand) Phi};.fj’hggiﬁo
{Contact WE, KRE'!BEIN) : = RO : ST TREE

Heyer; H. (17830, Hydrophobicity with beathic cyanobactema of ihe Meﬂum mat:-;, H Sc Thes&s Eﬁemaﬂi
(ﬁmni’act W E }(R&‘%EE!H). : . . :

&Gns, ¥, (i985), The role of endahthtc cyanubaciema in rzangan&se enrs:hment and. r‘aﬁk u&mwh %t%rmatzen
?'f 8. ?’haa&s Iﬁerrmi. : {C@nfact Eﬂ E. KRUMBEINY. : s ;

Kacpmanng B. (198‘3} The eHect m‘ sulﬂ&e oi the metabnlim of cyaﬁaba&:tema D-i me:rob:a! ma%s {iﬁcEa;ed x‘rﬂm
Heliu’m)o H St ?heszs Eﬁemen]a iCantaci W.E. RR&HBEIN). :

Sch oM i BOET ij 419851, L‘mparatwe ultf‘amnr;ahelngmal study of Sg.r,mlm;s sihsals and 8p. isnsveiwa, based: on
cultukes. amier di¢ferent conditions, M. Sc thesis [Germanl.  (Contact %al E. KRLHEEIN) S

_:_'-Siai, Loday 8emerden, H, as,, & KRIMBEIN, W. Ee (198433 The simgl taneous assay of chioruphyi! and
bac%ermcbicmphy!l in natural microbial crmumt‘ms, e Ba,:i,emg}. Mz thods, 2, pp.295-306.

G_e‘rties,_.E, & KRUMBEIN, W.E. (1783, Beabachtungen zur lebensweise von Sygospis elecans fS;xmntdae, Pazvchaeta
" Sedentaria am farbstreifensancwatt von Hellum. Ges. £, f¥ol. Uschandiungen {in pressl,

- fSthsé!cuskz, M., Matzigiteit, U., & KRIMBEIN, W.E. (1954). Guperheavy organic carbon from hypersaline mcrohsa’l "
©ofT mater Assimilatory pathway and genchemical mphcat;cra Haturwisespashafien 71, 5. 303-388.

4 Bianiy D, Giani, L., Cohen, ‘f.,, and KRWEEII‘% ﬁ E. (}954) Hethanogenesis in the.hwpersaline.saiar -?ai'(e.'_'_"‘
© EEME lsii, 25 21?‘"224 . _ : '

Lorenz, H.G. KRIMBEIN, W.E. (1984), Large-scale determination of cyannhaztmai sasceptrbmty to ant:bmtms
‘and inorganic ions. - Appl. Miceohiol, Rintackoal, 20:422-424. .

W0 stal, L.J., Brossherger, S., and KRUMBEIN, W.E. (19843, Nitrogen fixation sszociated with the cyannbactenai _
mi of 2 marine laminated microbial ecosystem. Manina Rinl. 82:217-724. o

Stal, L.J., KRUMBEIN, W.E., and v. Gemerden, H. {1984). Das Farbstreifen~sancwait - Ein laminiertes
: mikrobialles Gkssys’tnm im Hattenmeer.. Lfm;ﬁ Hajue. fSas E’mden 7ri-gf Eﬁemani

""'E"-’Gemes, B., RUMBEIN, W.E., and Reimeck, H.~E. (1983). Uerbre:'ismg und aﬁtuugeﬂiogrschn bedeuiung mar ingt
madrab;e??er mat’ten im gezeitenmesr der Nordsee, Eacies 12:75-94 [Bermanl, .

- “Berdes, §. ,_-KE&%BEIH, W.E., and Rem&ck H.-E. (WES) The éepaslt;anaf record of quarz»sandy, u&rszcalm‘ed,
' microliial tidal #lats. L S.e.d.Lma.uiau Beirol, 35: ‘265»2?3 :

Gerdes, Bi, Hol tmp, EM., and KRIMBEIN, W.E. (19851 Salinity and water activity related zonation of
microhial communities and potential stromatolites of the Bavish Sabiha. In: Friedman, G.M., KRUMBEIN, W.E.
feds,), Hypersaline Ecnsystens - The Gauish Sabkha. Springer, Heidelberg, pp.238-284.° '

‘Boom, J.d., Leews, LM, de, and KRUMBEIN, W.E, ¢1989). Biogeochesistry of Savish Sabkha sediments. II. -
‘Pyroivsis nass spectrometry of the laminated microbial mat fn the gemanenﬂ? water covered zome bedore and
after the desert sheetfTood of 1979. in Friedman, By Pé., KRJ"%BExN B.E. {eﬁs,b Hypsrzaline Frosysten = Tha
fasich Sahitha. ngringsr; Heidelberg,  pp.568-380. : i
:chls:!?msxf, My sa%ugi{en% .y ool WG a,, and KRIMBEIN, d E. "*-?‘35‘, Sa?hun-iwtwpe gepthenistry ang NE’
ages of micrchial mats ‘r*’a the Gavish Gabkha und the Salar Lake, It Friecman, §.4., XRUMEEIN, 5. leds,),
Hynsnsaline Ernaveism - The Bauish Zabliha. Springes, :{e;de}berg,_ pp. 381401,
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KRWMBEIN, W.E. (15857, Aiplied and econcmic aspecty of Sabltha: systems --Genesis of £alt, ore and hydrocarbon
deposiis and biotechnoiogy. In: Friedmsn, 5.M., KRUMBEIN, W.E, {eds.), Hgpepsaling: Ecosysten - The Bauish
Sabiha. - Springer, Heidelberg. pp.326-436.

Stal, L.d. and URIMBEIN, W.E. (1985). Metabolism of cyanchacteria in anabrchic marine sedinents, Pood, Eucsp,
Maride: B;;nnh;al Sxmpnsn, Brest (zn press).
KRUHBEIH W E and Lorenz, H. g, 419353. Mcphillsierung ‘Und anresgherung Jan ufdg; s uranha}t:ger kﬁhie du?th

cxanubakterean taxy;hotabactersa). I,‘Eunﬂgaspnsrh i ai, Hrsg EHFT-PreJeRtEE|tung Julich,
ppe 8? 194 [Germanl. L - R S

Lotenz, H 5. and KRUMBEIN, W.E. (19&5} ﬁranjgm ieaﬁhing“%psﬁicbai;aﬁdfsaéﬁstenes_ﬁy C¥anobécteria;' égpi;
Miceohinl, Bistechnni, 211 374*377 e S U S R OO T g
Bahﬁnayaké,:x, and KRIMBEIN, W.E. (1985). Ultrastructure of a mirrobial mat generated ahasphnr&te;.rﬁiﬂﬁn,~
* Depasita {in press). : T : _ :

:“_ﬁgai, L.J., Gemerden, H. van, and KRUMEEIN, [1iE. (1985Y, Stractupe ind development of a benthic marine S
- microbial mat. ERMS Hirnshinl, Eral, 31:111-123,

“Dahanayake, K., Gerdes, b., and KRUMEEIN, W.E. (1985, Stromatolifes, oncolites and oolites biagénicaliy.
- formed in situ. Naturuissenschafen (in press).

_Gé%ﬁeég B. and KRUMBEIN, W.E, Potentielie s?!ikaﬁ}ésfiéché stromatal ithe dES'uhﬁareﬁ.eupra1itura15 {Sudliche
Nerdsee) als begrenzende faktoren gang- und rohrenbaysnder Evertebraten; M. Jb, Bacl, Balaoptsl. {in press).

-+ 5tal, L.J. and KRUMBEIN, W.E. (1985). Iselation and characterization of cvanobacteria from & marine microbial
mat, PBptonica ﬁanina tin pressh, ' : '

‘~ﬁ523 L. J and KRUMBEIN, W.E. Hltragenase activity in the non-geterecystous cyancbacterium Qurillataria sp.
O prown under a?tarnat;ng light-dar¥ ¢ycles, drch, Miceabiol. {in press),

..1,5331; L.d. and YRUMBEIN, W.E. Oxygen protection of nitrogenase in the aerobically mitrogen fixing

:Eyapsbactgrium flecillatoris sp. Arch, Migpohinl, {in press).

- Gerres, 5. and KRUHBEIN W.E. Potentielle E;Eikaﬂ?aaissche strcma*aiftﬁe des upteres sgpralitorais fSJd?:{ha
MNordsee) als begrenzende faKtoren gang- und rahrenﬁauendsr mar;ner euertebraten M b, Genl, Eal, (ip press)
[Germanls : : . e -

N;:Tanraﬁa, K. Shinozaki; and M. Sﬁﬁlﬂﬁé fi?Bl} slecuiar cloning and characterization of rlhnaﬂma RH@ QenES
fremoa blue-oréen alga, Asacvsiis aidelans, ﬂ“; fea. fensd, 184: ?5? 343, R

c N;”?Gﬁtﬂkd and M. SUGIURA (198D, The compiete nucieotide sequence of a 165 ribosémal: BNA geae from e
ua“gréen alga. ﬁﬁaﬂ&ﬁi&& aidulane, bal, Gen, Genet. 191:46-30.

K,-«hznm‘ax L. .amada, akahaia, and M. SUGIURA (1983), Foieraisr tloning and sequence anglys J% the
_ winaéaaier%aﬁ gene %ar the targe subunit of ribuiese-l - bzsphasghaiﬁ carhoxylase/oavgenase, Preg, Hatl,
oo cfcad. Sci. USA 80:4050-4634,

H. &umanc; M, Tomiokd, zﬁd ¥, SH“IBRA f1983} The complete nutldotide seguence of a 208 rAA gene fropoa
' é}gé*green aiga; dzacyst _ﬂfﬂu}aaq fens 241219223,

K. Shinozaki and M. SUSTURA (1983), The gene fup the small sghunit of ¢ 1h¢‘use-’ ﬁtc;tGSyha*e
carbesyiasesonygetase 15 located cloge to the gene for the aige subunii koo the cvanebacienium Snarysiis
pigilans 630, Muclsir Acis Pes, 11:4957-6964,

Pige 8
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