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op CARBON nxomm nuaxm mmosmwxs“

R .A., Easah.xa.., HOI’at Fgeter Frances Edmonston ard ertha Aiz-k 2
Bia-@rgga.nic Chemiatry Group, lawrence Radiation mbmtwy, Univemsity of
4 Caltfm*nia, Ber'zceley ﬂ, C&lifomia .

}{inei:ic studias of traxu;ient chm:ges in the pa’ct@rn or 1"0—1@»@1@

jcanpwma formed during photosynthesia with 1“c02 have givL.n mach | kvxfmmon :

N aboub the operat:ian ai‘ the carben reductim cycle ..n vivo. Such cn"mgpo accm—
fifjjpwm the chanae fron lix;ht %o dark (Calvin and Massini, 19 :

L E 3!

1956) arzl the sudden changge from high leVels of CO;_, pressure te v ~y low

| '\rsaham e’c dl.,, :

. i‘lcvels of €0y pressure (wnson ‘and Calvin,. 1955) ﬁm"ided an mf"”"’“m

‘ l

pm of the evidence on wm.ch tm carbon x’eductim cycle of phow*yrthesi

i

vas fcmzlated (Bassham et al., 19514). Im:roduction of a chemica}.
capable of interrerring with electron tz'ansporc i‘rom ‘che photochemioal a‘cag;e

: of pnoto.ayntheais to the carbon reduction pabhway could be an tool ‘?‘s};.

for f'urther studies of thia type.

B S
e

' It has been sumeswd (oaoshsm, 1963) t'.hat‘. dmulfide compomna nuch as o
lipoie acid or sane enzyme bound disulfldea mig.‘nt fumtinn in the electron  '
;‘cransport from subs tances at tm potential of reduced PENR to the :»,ite of car*—-

bon reduction. We t.herefm'e chose an ana.lq; of lipoie acid in the . hoye cf S
interferrm with such a I‘urwtion. Also, we hoped to obtain iﬁfomxatim about
a possible mductive carboxylation reaccicn in vivo 1n the liwt‘ e
- Chlorella gyrenoidosa, grc:m in corxtimws culture (Bas.,ham md Calvin_,

1957) was harvested am msuspended m a m!nera.l xmtrient solution descz‘i.)ea
elsewhem (Ba:ssham and Kirk, 1963). 80 ml of a 27» (wet packed voltm:e / 8us pen-

5sion volume) suspension of algae were placed 1n the steady state zxpparam.: B
¥The work described :Ln this paper was aponsered by the U.5, o:niv--‘ Lnexw :
Comissions -
Pallcw of the G’eman Federal Miniatry of Scienti - Tesesrchs |




| :.(rma.%m mi Kirk, 1953). »iwwtw, cm m wm:ml (ﬂuwmw M&iti:m ‘.
8 1 O1) s oot &t 5.0, Atr, mnwm 2% €0y, was possed thrcugh t
l'Vﬂﬁo@l w?zich m nwazmwa rmm em aida by &n immﬁemm mag, @m,.“ :
_ ,33,0&0 lux 1&&1&&’81’21:, and fmm kw omm:‘ a:ua b,y a bmxk af alwmmta wmw
':;’“m:d blu@ i‘lweres\.m‘s 19@:;::5, es'c. 8000 m maicmm. M‘tex* cma :mr of gmcm-

wntheam, &m systazu wals alom an;x 1%0 Oy wAS imm:’!uw:!. ’."ha vates af
‘oxygen. evomuim and carbon dmxider m& 1“(:02 uptake wem a&ntm;waly

. 'ohmwm (uass*am and m, 1969; éamith &'i‘s al.. 1961)‘ o
o Px*evioua rsmﬁi@s (I&mam and mm, 1960) showed. ¢ »ﬁm: pﬁw??%ﬁe}w "M
| ma (m—x) a.ml the sm;ar pmaphatm of the aaw:mn m&mtl@n eycle bmcm@

. “aaturated with radlosarbon after Sone 5 uin of photosynthests In the |
maema at 1%03 of coxmt;am: apecific mioactivity. Af’hekr 8 mm, : |
3 :__"wwmea of the algae auammim veve taken at 30 see inwwam int;o'mﬂﬁmé . |
; : tubes c::«ntamlm nathanol o giwg a mml cammh*ation of 80z mtmm:t.a . |
to :stcp the enzynie matiom. 10 mg&; of M@t}aym 1 poi.c acd in 2% e :
: az‘ e‘amml was ahan mjaoted Sm:o the ta.gfgw wpmmlm. Comml axpwjm msv : S
: ;'_ ﬁnowed '~}m 200 wl of ethaml alom caxmv m maammbm °1W1$9 m Wmm SRR

symhebiﬁ mte of labeling mtw'n. e D T e
RO zxx:xpms of tm algm mexmnszw vere L&kem at tﬁm@s smwa m tha ¥ [asu,f;':'_' 5

,1&11 l@l B&mpl@a wem aubsaquamly examrzteﬂ, com&mrate& anzi am WL‘NM

wmmmm pamr chrmmbm@w and radimuwmm 88 aesmf.um mw-i L
| _z.musly (uasaham arxi mmz, 1957). The mmt of 1"" in eaeh ewmmw ﬁf '
" "I&etemined by mans af‘ the autmw.a awu comtar' (Eﬂ’mw a.nd Lot'rbwmwm 1

et S S, et et i =i ROt 5% 14‘..,... ,L_&..:,.-_.. -



Table T. TSIBTTION OF PHOTOSTNTHESTS IN Chiloredla pyrenoidosa BY G-is L
LIPOIS ACKD AND BY LIRIC ACTD,

fxpe Conditions . . Tiae (ain)  moles/adneend algse (ant pock)
g ‘ . D Q\ evolution FLn ayﬁmce

1 ftial " pefore - 10.9 8.2

war 1 mu 8—-?&0 lipoia agid  2-10 : 7.8 545

2 indtdad belors - 8.8 7.6

' afcer 5 myg B-Ma lipoie aeid 2~8 1.3 | 1.3
] 8«12 . recovering

. 12-20. 740 4.4

3 inttial . L befare 12,9 10.5

afver 10 mg O-Me lipols acdd’ 0-20 - 0O 9

2026 recovering

5““0 Qoa &0“

& Anisiad _ ~ before . 10,2 7.6

o zfter 10 mg Mpoic gedd - 320 0.2 Ge3

o 20 5,4 4.3

2640 3.7 7.0

pre;f.f.&us studies wilhhv t‘n;z steady state agparatus (Sasshan and Rirk, 1960;
Smith ob gli._g,- 1961) the specific aotivity of the 11"'02 has been maintained
at a ;-on:star:t ma.-z;ured va;lue‘ during the coursc of the experiment. The
:mwt of 1"(3‘ roma expeﬂménmlly In cagh conpound hes bean convorted to
| the ;;‘ma‘las of cafbo;i in the compound in the .ative reservoir by dividing
tha anount of lhcby the retio Ygseilo w 150y tn v 00 - admindstered,
‘I“ﬂis. r@&ult I?ms‘ beﬁm ﬂh'ther cavarte. t.o sdve the wmoles o earbon in
the cc::)m..nd per emd of wm: packed alLat.

P Be 1 shows a sudiden, 1arfgu drq) i-n the level of UA anfi & susden
riiﬁe in the levéLa of fx‘uctm«-l,ﬁ-dipms,,h&te and zseocn‘xe'*talo.,e«-}.,?w
diphosshate upon MtMuction ‘of the inhibitor. lhe rate of decrease of e
PGA pool durdng the i‘irm: l ae¢ with the lnhibitior may be caloulated as
(2.4~ ¢ ?)/0.25 « 6.8 *aiomolea of Mo min/end of ul A Thds rate may
Lay t.ummwd with the rate of uptam 07 ecarbon ¢ioxide frem Table 1 p WNISH

VRS le nicraroles per min. me rate of fncrease .dn sucrose, which is

«f*c_lmmtm orse the x‘rmto.,e m.pm.mmte 5 inoreased, occuis in the
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abseme or any apprmiabla m@m in wmm dip%sphoglucme‘ (no'c _fsmm B

% 2 inc udeé in a ss m‘i w sa g.mese awrmpmws"). _.

;Chan;,es in tm levals af.‘ seme M‘ the augar rmnhoapmtw and ei‘
{rmuloseel Mm*wepnate am :smm in Fig;¢ 2, Labelaﬁ x'mctcm am ae'ia
j:mpmlasa monmhoamatm deemase mpidly at fimt, then unaerg‘n a vsmm L
E goa,itive ':mmiem:, bsfora contimmxa t:»c: éeclina gmﬁuall;. ﬂlueoﬁe»-é—- ' I
,phowmue undwrgaes a ,madaa}. but; mge d«mmase .*m rmwmtivity dm‘*irg - R
tm_ time_ that suemsa in{smaﬂam Cmswwmg; t:he gmat chmm in phosww—-

'v_t ] e ‘1,_ .....

aly 'eric aeid arxﬁ éize: compla*ae inhibitam of photoswtheam, m is m'pms-‘fff_":_';, »

m,, m g r&bulasa diphoaph&t@ ah&ngw in aamm&mﬂm by mxy & snall’

i

anmnt during; the. sam ‘perfwﬁ. LR __-'_j IR f.’f AR,
‘ 5‘5; In temm of tm pmw»yntmme car*iwn wducx’cmn cyale as t,.sually | '

"‘i”,ex,.maseﬁ (aassmm ec al. » 3-95‘*) he eyl iwmmiate et‘fects ox the additieu v

.'cf mzibitor seen m suga:est eithw X ammlation .1:1 'che x'educnm of PGA
' (uhdeh a1fieult to rationaliza With the apparent mibitionfoi‘r_coz i
';,ut»',:ﬁfe and f}z ewlutien) or perhapa e plmsiblj, an’ m&ibition 6}‘.‘ car- §
"ﬁb@msm ﬂmmm 1cading $0 the formation of FOAL -t T
_ 'n tha I.a‘ctzer case, sﬁma r&buloaa—l,‘}—dipmﬁpmta mither accumu].ates__:"vf-';i'l‘
‘nor disameara 1t 1s neo@saary to posmlate t:mt 1ts- t‘ormtion frcm g
iribulom-ﬁ»n‘moapham is alsa znmmea. thlbitmm of' thia reactian (pz’ea-

-i' surrm)ly camyzed by a kim.sa) may be samelrm ralat‘,ed bo inhibitian of the ;

'_¢o' . Aawi&n ef fmotwa smd smdampeulose dimmphm;em to their msp
mmo;ﬂmsphatea (pmsmbly thrmam the acticn of pﬁaapmtases). \ | )
'tner explanmimn or the innibitar emms (weh as Ln‘xibitlm m”

; v '«"-' fivo m&uctiva carboxylation oX hexose amd haptcaa diphosphawm) i B B
are poaaibla, but tmir mricus ccmidewtzion zmst await furtm.r exper Lmen‘c-{?t
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A.

Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission"” includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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