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1. lmir:pdmﬁnn

The elimination of essential anjons such as phos-
phate or sulphate fromthe culture medinm canses
an increase in the rate of absorption of these ions in
bacteria [1] yeast cells {2, 3] and higher plani cells
[4—8]. This increase may be due to an increased syn-
thesis of the absorption systems, ¢ an activation of
these sysftrﬁzmB or to both mechanisms acting together.
In order to find whether this phenomenon involves

new protein synthesis, we attempted 1o interfere with
- protein synthesis by various means and investigated
the effect of these treatments on the increase in the

- rate of phosphate absorption afier ph@spham starva-
. imn in C?aﬁ’om"}a pyrenmd@m :

- 2, Methods and technigues

24 mmm

" The cells used were taken from cu]ﬁtures in the Exe
. ponential growth phase. They were zentrifuged and

- resuspended in a medium lacking phosphate {13. The

. gells were routinely starved of phosphate in a media

'spargsd wﬂh 2—3% C (3; in air, m mhe ﬂ:lghi

'2“., Phc)sphale upmke

5 *Ce]]s 'tncuba"ted in.me ﬂia wﬂh or mihan:t phrﬁ- i

.'i;'ﬂ' pha”n: wexe cent fuged anﬂ resuspenﬂed in ’Tns-HCl

ai various times 2nd filtered on millipore membranes,
After drying, the radioactivity of the filtrate was mea-
sured either by a thin window counter or in a lignid
scintillation counter,

2.3, Growth measurement

Cells were counted and their size determined, with
& Coulier ceil connter.

2.4, Radiwcme soluzions

53? was supplied ‘%}},’ the C.E.A_ in the form Hy *PD,.
2.5, Presentation of resuits

Phosphate abswrpﬁim'.rams are expressed as';pémem
of the activity of non-phosphate-starved controls. The

average vaiues for the initial absorption yates {during
the first minuie) for a phosphate concentration of

C2.5%10°° Mowere 1.02 10 +0.24 pmolejeellf

mm for non-starved and 6.2 X 10 TN 1.4 umolefechf

‘min for Chlorella starved. of phosphate for 4 hr. ¥hen

an external concentration of 1° M phosphate was
used, the relative increase in phosphate abscrpticn
rate was the same.
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' 3{. Results

va?mn

o acna’te, W}]IL}] fol}ows the s same me’tabohc patfh— . .
: ways as. su]phaie, interferes wmh the mcorporratmn Df L

su]phu:r amino acids inio proteins, Expenmenis were

“carried out in which-sulphats.in the phosphaie star.-

: vatmn medivm was partially meplazed iby se]ename
frable 1), The resuls indicats that the prESEnce of

seluana‘te rednced the increase @f phosphaie cabsmp-
tionTate, ...

- After apenmd of adapiatmn, Ch]mel]a cwe]ls are ablre ‘

o use rethionine asa sulphur source. Usmg cellsadapt-'
-ed in this way, phosphate starvation was carried out
in mec;ha comammg vanous ana]ogues @f meihmnme ,

Table 1.

’ "I’,he role of sulphu mé?abnhsm i the increase in phmsphaie =

_ :'absorpmm rate during stawa:mn,
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7 ocas snlp}mr SOUTCES, ln the mesm X
: : : = .the increase in absorption rate
: 3 1. ThP role o] f carban wzd suiphw' merabohsm nthe -
© - increase in phasphaie ubsm;nnan mre dmng srw- S

B : e : o ,.:f;darknsss ‘the
~ v tion'was.very mall (mble 3} Tnx the absence of high -
sl Cﬂ2 Tevels and in rdﬁl‘knﬁss Jessreduced carbon i ;avaﬁ-
“able for protein. synthesis: in ir
' '_‘phaie and nitrate reduction is slow. The lowered phos-

" phate. sabso:phon rates observed after dark and low ‘CDQ :
" ireatments dre Ihus Bxphcab]ue in ien'ns @f dmnmsheﬁ
' 'p}@tem symhes;ts. R |

Non StaWbﬂ _ Starved vc:gl[ls " Siarved cells.m pxe.senvr of -
oells ke S v'rﬂelenaie
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““The role of snlfm- :rneiabmhsm ir. the mérease in phosphair: S

absorpnon :rate .dunng sim-vaahmm, S
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-~cells” - in‘presemce .- in presemce - finpresence
Bl - Dfmdh}onme nf fei}namn& Toof selempe
oo ssw s w o m

e Tablb 3 : _
'}’Ihe m}e «01‘ {:aﬂm and wc‘}arknesz, - ﬂae increase in phosph"
absmpnon :rate wﬂu'“h, .,taw "ho

Slmeﬂueﬂs B

methionine - - PN

ethmmne had little ffect (table 2)'
- When cells were starved i in air Jev '}sf
crease in thetate of ph@sphata ab m-p- ,_i:.

addition, in darkness sul-

: 3 2 The eﬁ’em of ryr]phaxnmde on. ;t}w mm?me in e

ﬂbﬂm}vtmn rave dmmg sfamziwn L

’T WO ‘baiches of Cbﬁm@lia cel]s Were siawued of phios- .

phale for 4 hr in the presence o7 absence of cyclo-
" heximide (0.12 mgfml); phosphate absorption rate
Lwas then deteﬂmneﬂ usmg arange of phospha‘te con-
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Fig. 2 The effect of cyclohexim:de on the :ate of phosphate
avsorption, Cycloheximide was added .t various times.during

phate absorption rate during phosphate starvation. Curve 2:
cycloheximide addition after 2 hr of phosphate starvation.
Curve 3: cycloheximide addition after 1 hr of phosphate star-
vation, Curve 4: Cycloheximide addition at the beginning of
phosphate starvation, Voo Relative phosphate absorption rate.
Non-starved Chlorella taken as 100%; t: period of phosphate
starvation (hr),

centrations, Fig, 1 presents the rates of absorption ob-

served at different concentrations (at pH 6.6), using
the relationship V = f(V/C). Two slopes are apparent,
which are interpreted as evidence for two types of ab-
sorption [9]. In the presence of cycloheximide, the
increase in absorption rate did not occur. In this ex-
periment, the cell number was 9 X 10° cells at the
beginning and after phosphate starvation, in presence
or absence of cycloheximide it was 1.04 X 107 and
$.20X 107, respectively. When cycloheximide was
added to the starvation medium at various times, the
increase in absorption rate was immediately stopped
although the absorption capacity already developed
was not{a ected (fig. 2). This result strongly suggests -
ting at the level of synthesia

phosphate starvation, Curve 1: time course of increase in phos-

_ [8] A, Thoir n, B

tion sites until it reaches a base lme. A cdmplex control

system regulatmg phosphate entry into the cellis
implicated, in which protein synthesxs is mvolved
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