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I<NA  FLJ･NC'I-IONAL IN  AUXIN  .･,XCTION  TO

        ELONGAT}i')  YEAST  CEI.LS

NAOI-llKO  li.ANAGIS.HIMA  AND  YOSH!O  M,d,SLJDA

Laboratoi'y ctf CeU Biotogy, fi'acuUJ, o.f Science',

  Osaka C/it.v Univd,i'szl.L,, Situai.vosJti-ku, Osaka

cCReueived  )N,{arch 27, 1964)

   Auxin  wus  shown  to  elong'iLte  cells  of  yeast (Saccharoin)'ces etliPsoideets)

only  in a respirat'lon-dcificient  mutant  strain  under  special  cultural  eondi-

tions (1, 2) . Later, however, it was  found thnt,  even  with  respiration-sufllcient

cells  and  under  ordinary  c'ultural  conditions,  the cell-elon.vation  effcct  of auxin

can  be shown  if GA  is applied  together  with  auxin  or  if cells  are  tTeatecl  with

GA  before auxin  is given (YANA{]isHiMA, in preparation).  Since GA  thus

seeins  to riiake  cells  suseeptible  to the auxin  actien,  it is temptiiig  to  assume

that some  cellulttr  substariue  responslble  for the  auxin  action  is producecl by

the  effect  of  GA.

    TVTAsuDA (3) has pointed  out  that  the  aetion  of  auxin  is ulosely  assoeiated

with  cellular  RNA.  I{e has a].so found that  auxin-induced  expanston  of  the

tuber  tissue of  Jerusalem artichoke  is promoted  by GA  pretreatrnent,  just as  m

the  case  of  yettst cells  (rv･IAsuDA, in preparation),

    We  have attempted  to isolate from  the  GA-treated yeast cells and  arti-

choke  tuber  iissue  the substance  that mtakes  yeast ceil$  responsive  to auxin,

giving  special  attention  to  RNA,

    A  diploid strain  of  Saccharomyces e.iliPsoideus  was  used,  Culture medium

used  for both G,A. treatment  and  auxin  test  was  the  SAG  medium,  composed  of

sucrose,  L-asparagine,  L-glutamate,  vitamins.  inorganic  salts  and  distilled water,

Incubution was  carried  out  without  shaking  at  30" uriless otherwise  mentioned.

The  88,9%  pure  GA'  was  used,

    YeE-tst was  cultured  in S.iXG with  or  without  addition  of  GA  C300 pprri),
Cells were  harvested after  one  day incubation, washed  with  distilled water,

ground  with  quartz sand  in a  mortar,  and  cell  extruct  was  pressecl eut.  On

the  other  hand, discs of  articJhoke  tuber  were  soaked  in 60 ppni  GA  s'olution,

  Abhrev,ations, RNA,  ribonueleie  acid  : (],"L, 
,eihbercllic

 uu]d  : N.X.]L, u-tiaphdiuleneacetiL

acld  ; JAA,  indole-[l-acetLc acid;  RNase, rlbnnuciLease.

  
i
 Sul]plied by  courteFy  ot' Dr, G. KusE, !nstitute of  Scicntiffu E/Iuuuuon, Osaka Pre-

fecture, to  "'licnm  -'e  should  expre.h'ti  eui  1iearty thanks.
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l"'ig. 1, Ilffect ol'  RNA  fiuctions, on  auxin  action  ol  eEongating  celis, observed  al'tcr  20
hr incubatieii, IIOO cells  Leing samp]ed  at  iandein  idi euch  [ase.  Each 

'culture
 con-

tained  each  RNiX  fraction frc)rn 75tOmg  wet  weight  of  yeatst cells  /['A:  a,  fraction fiom
ycusl precultu]'ed ln GA-SAG;  b, t'raL'tion from  yeast preculLured  in plain SAG)  anti
that  from  5g  wet  weight  ot artichoke  lubers  i(B:  a,  fraetion from GA-treate{ arti-

choke;  1), i'rAction Irom "'utcr-[reatecl  artichoke>  in 10nil; auxin,  NAA;  shaken  at  2SD.

      , phenol fraction; ",atEr,  ",ater  {rActicn.P}ienol
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ancl  jn v"･ater  Ets conLrol,  fer 1:-) hr at  25'. The  tissue  c{iscs  were  honio-

genized  anc]  j-ice was  obrained  by squeezin.a..  The procedures  for obtainlng

cell  extrf.,cts  urere  done  in a  cold  rooni.  Extraction of RNA  ",ns  clone  cssenti-

ally  after  OoTe  (.4), Each  extract  was  mixcd  with  the  sarne  volEime  of 90%

phenel  solution,  and  s}i,']ked  sfeiitly 1'or a]ecut  10 rnin  at  rooni  temperature,

to be crtntrifugcd  at  10,OeO  rpm  at  O', I'henol layer. includlng interlayer, aitd

water  layc'r thus  obtained  wcrc  
'treated

 with  ethanol  and  ethylerher  as  men-

tiunctcl elsctx･vh' crc  C5) .

        
        

        

        

        

 Fi£,. Lt. T"ornis of' yeasi {ells  tvcated  "･lth  NtXiX fin tlie

 clioke  iuhers  pvetreatccl "'ILh  Gi'N.

   ,･`tuxin  actiou  -'ns  testecl by inoculating cells  in

",hich  the  phe]i"] fraction or  th,.'. -rater  t'raetion of  ce'Ll

or  ivithout'  co]ic{.}rnitant  acldition  of  N.'XA C20 ppin).
tained  iii coiiic'il  t]nsks of  100nil eapFTcity  ar.id  shaken  at

   Cc]i length was  determiiiecl by eepying  the  c,ell

carnera.  Cell leiigths nfter  20 hr inc[]batioii ;.Lre shoxvn  
'

In each  of  the  extracts  from yeast  and  artichoke,  only

from GA-treated in;-]terial  rnade  auxin  effective  in

nificantly.  Yeasr cells  thus  elongated  had rnirior  axes  not

trol  (Fig. 2) . ExparlrrienLs us,iiig  I,tXA (2() I)pin) brought

results  as  in the iLbove,

   
'rhe

 phenol  fraetions from  (;A-treEtted yeast  and

treated  wit})  Imglml  RNase at 30"' for 90 min,  and

1)v Amberllte IRC  50 or  IR 120. These  extracts  tested

p;oved  to  have lost thc' actlvit},  of rnaking  yeast cell$

presence  of  extract  t'roTnElrtl-

   iO ml  SA('Jt medium  to

   extraet  w'as  aclc[cd Lx,'ith

  
'I"he

 cultures  
'xvc'rc/

 coiL-

    28. .

    furm usin.cr, a  dra-'ing

    Jn  Fig. I,A  and  B.

      the phenol  fraetlon
eiongatlng  yeELst eells  sig-

      longer tlian in con-

      essentially･  the  saine

    frorri artichoke  were

     RNEtse wELs  rc:niovecl

     jiist as  in the  above

  reaetive  to  uuxin.  i･vliile
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aliquots  of  the  same  fractions incubated without  RNase  and  treated  xvith  the

resin  showed  full activity.  Thus, a  possibility is strongly  suggested  that  the

active  substance  in question  is RNA.  It is very  interesting that  both the  ex-

tracts  from  GA-trated yeast  und  from  GA-treatecl artichoke  contain  the same

category  of  substance  which  is active  in inducing both- of  yeast cells  and  arti-

choke  tissue to be reactive  to  auxin  (5). Studies are  being made  concerning

the  biochemical nature  and  physiology of  the  active  substance.

   We  wish  to express  our  hearty thanks  lo Prof. J, AsHiDA,  Kyoto  UnLversity, for his
kind advice  and  encoura.oement  during this work,  XVe are  very  grateful  to Prof. S.
AsAyAMA  and  other  staff  of  the Laboratory of  Developmental  Biology lor making  their

facllities. nvailable  for us.
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