
bath  resistant  and sensitive strains  was  enhanced when hydrolyzed yeast  nucleic acid was added to the acriflavin  minim.1  medium
The double mutant ocr-2’;ocr-3’  was  more  resistant  thon either single mutont. In scoring ocriflovin  resistonce, f&e  negatives
may  result if inocuTaare  toQImall.

acr-lr oppeored to be recessive, while both acr-2’  and ocr-3’  were dominant. This was inferred from the obsewotion that ot- -
the some concentrations, the amount of growth of ocr-I’  + ocr-IS heterocaryons was  close to that  of the wild type, while growth
of au-T  + acr-r  , or au-d  + ocr-3s heterocoryons was  c=  the mutant type. The dominance of ocr-2’ and  acr-3’ was  in
agreement wme  foctthatatle.stfive  of the seven mutants isolated from the macroconidial strains  wxheteroc.ryotic  for
the mutont alleles. Such heterocoryons would probably not be able to survive the inhibitory effect of ocriflavin if the mutont
alleles were recessives.

All acr-2 mutonts  were cross-resistant to 3-amino-l,2,4-triazole,  and all ocr-3 mutants, to malachite green. The double
mutant acr-2’;  ocr-3’ could grow in the presence of either chemical.  The concentrations ot which resistonce and  sensitivity
could beerexd  were 0.25% in ogor  slants and  0.1% in liquid culture for ominotriozole,  and  2pg/ml  in slants  and  0.5
pg/ml  in liTid for malachite green. These mutonts  did not differ oppreciobly from wild type in their sensitivity to acridine
orange, proflovine,  thionine, and crystal  violet.

Mutations from ocriflavin sensitivity to resistance seem to be frequent. Mutants ot either ocr-2 or ocr-3 have been recover-
ed from most of the strains  upon first testing when between 106  ond IO7 conidia from each strainwere  pl.tedon  the ocriflovin
plates. Mutonts resistant  to the dye hove also  been obtained by Howe ond Terry (I%2  Canad.  J. Genet.  Cytol. 4: 447)
ond by M. E. Case (personal communication).  - - - Department of Biological  Sciences, Stanford University, Stanford,
California.

Jho, K. K. Indole excretion by revertonts derived from
indole-accumulotihg  tryp-3 (td) mutants.

Indole is known to be excreted by many tryp-3 mutants.
Accumulation of indole in the medium isxsequence  of the
ability  of the mutont protein to cony out the reaction:  indole

glycerol phosphates indole + triose  phosphote (D&&s  and  Banner  1959 Proc.  Notl.  Acod.  Sci. U. S. 45: 1405).
It seems that at least some of the prototrophic strains  (assumed to be revertonts because  of their wild-type rote of growth)

derived from indole-occumulating  tr -3 m&ants oIso  accumulate indole in the medium.
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A large number of phenotypic re-
3  mutants  td-2 td-71 and MA-100) were isolated from UV-treated  conidio by plating them on indole-

. The object was  to isolate, if possible, some strains  which were still auxltrophic  but could
grow on either indole-  or tryptophan-supplemented  medium. Though such strains  were not found, it was  noticed that most of
the prototrophic strains accumulated  indole in the medium. The indole-accumulating  revertants  were four to seven times more
frequent than  the non-occumvloting  ones. lndole occumulotion by o majority of isolates  was  expected because of the multi-
nucleate, heterocaryotic  notwe  of the conidio which gave rise to these strains. But the possibility was  considered that the
occumulotion  of indole was  on inherent chmocteristic  of the revertont nuclei.

Two of the indole-accumulating,  fat-growing isolates (to avoid poaible  suppressed strains) were crossed to the closely-
linked marker  “fluffy” strain. Conidial, non-fluffy modem  oscospore  isolates from each  cross were found to contain both
auxotrophs  and  prototrophs (23 prototrophs among  60 conidiol isolates in one case  and 76 prototrophs among 92 isolates in
the second cross). In both cores, with the exception of four isolates in the second cross (out of 75 isolates), oil of the pro-
totrophic, conidiol  iwlotes were found to accumulate indole in the culture medium; the four non-accumulating  isolates  could,
presumably, represent cross-over products between the wand  fl loci. Accumulation of indole by the iIolotes was  quanti--
totively  comparable to that of their prent auxotrophs.

These results indicate that the enzyme tryptophan synthetose  in these revertants  may be different from the wild-type en-
zyme. DeMoss  (I%2  Biochem. Biophys. Acta  62: 279) h os shown that the wild-type enzyme does not permit accumulation
of free indole in the synthesis of tryptophan from indoleglycerol  phosphate. Esser  et al. (1960  2,.  Vererbungslehre  91: 219)
have shown that about half of the revertonts from the indole-accumulating  strain  tdy2Tod  a tryptophon  synthetose  which
could be distinguished from the wild-type enzyme by enzymatic and  imnwnologic  criteria. It was not reported whether or
rwt  some of the rev&ants  occumuloted  indole.

This work was  supported by grants to J. Weijer  from the Notional Research  Council of Conoda.  - - - Deportment of
Genetics, University of Alberta, Edmonton, Alberta, Canado.

Kblmark, H.  G. Ureoseless  mutants  in Neurosporo  crosso. The presence of the enzyme ureas=  in Neurosporo  hos been
known for mow  won  (Srb ond Horowitz 1944 J. Biol. Chem.

154: 129). Mutation to on ureoseless  condition is therefore to be expected.
In the present experiments it was  first found that ureose  could very easily be demonstrated  directly on a growing colony,

simply by rooking o small  piece of pH-indicator  paper (range about pH 6-B) in on B% solution of urea  in water and placing
it in contact with the mycelium or conidia. A color change towords  the olkoline  takes place  in o few minutes due to liber-
ation of ommonio  when urea is enzymotically  hydmlysed.

This change in pH was  utilized in the screening methods finally worked out for i-lotion  of ureoseless  mutants.
Strains of Neurosporo: Some earlier experiments with macroconidiating  stmins  of colonial  morphology did not succeed in

the isolation of ureaseless  mutants. A microconidioting,  small  colonial stmin,  398-28 A, was  then tried in the expect&ion
that mutants might more easily become phewtypically  expressed when induced in mononucleate conidia. A morphological
mutant, m-25, derived from this strain  after  treatment with ultmviolet  light, was  used in some of the later experiments.
m-25 forms very small  and extremely dense colonies.



Experimental  Procedures: Suspensions of conidio in solin.  were irradiated with UV and, after appropriate dilutions, incubated
in 25 ml of liquid minimal medium in petri dishes kept ot 21-22’C.  Under these conditions the colonies grow below the wrfoce
ond odher.  to the gloss bottom of the plate. After 6-7 days  they ore ready to be tested for ureow activity.

The medium is then decanted off. With careful handling the colonies stick to their growth place  on the gloss. They ore
rins.d twice with solin..  After the last rinsing the plates  or. placed in o slanted position for a few minutes to let  superficial
soline drain  off. A filter paper  is moistened with o mixture of 4% (or stronger) woo and o pH indicator (brom  cmsol  purple
or brom  thymol blue) in the range 5.5-7.5, adjusted to the 1ow.r  pH  with a weak phosphate buffsr (ionic strength 0.01). When
the paper  is pressed against the colonies with o gloss plate,  oil normal  colonies change the indicator  color in o few minutes.
Non-reacting colonies ore isolated into tubes with minimal medium. Established cultures are retested later in comparison  with
the original strain.

In on alternative procedure, th. UV-treated conldio or. spread on the surfoc.  of solid medium. A whit. net of nylon fabric,
s.  3 threads per mm, is placed on top of the inoculated medium. The colonies, appearing between the meshes, ore after  3 days
overloyered  with I5  ml of liquid minimal medium ond th. incubation continued for 5 days more. The liquid medium is odded
becous.  of the finding that the enzymatic reaction proceeds more readily when the mycelium has grown submerged. The net is
stripped off with port of the colonies attached, when ready for testing. The screening test  is don. on this replica os described
above. Isolations or. mod. from the untested part of the colonies left  on the plate.

Two cultums out of o total of 58 isolator wer.  by retesting found to be entirely locklng in urea.  activity, os evidenced by
ra shift towards alkalinity during 4-5 days when  o s*rll  oraunt  of mycelium was  incubated ot 34OC  in 0.25 ml of 4% urea,
dissolvsd  in 0.01 ionic strength  phosphate buff.r.  The reaction is started at clear  yellow (pH c.  6) with the indicator brom
thymol blue. Th. original strain  glva  o strongly positive moctlon in 2 hours.

Several other isolates  o~+eor to bov. a d.sr.a.d  ureaw activity. The frequency of ureos.l.ss mutank  was  found to b.
about I per 104  survivom.  The ur.omI.ss  mutonh or. unable to grow  on urw  os the sol. source  of nitrogen, while the original
strains grow well. Oth.miw,  the mutants show m d.cr.owd  vitality  with regard  to germination of conidio or acorporss nor
in mycolial  growth under the conditions obswvd.
chaz;;t;icgy; On. of th. ur.os.d(.ss  mutants, u-9 A, was  crosnd to th. wild typ stroln  74-ORB-la. The ur.oseI.ss

n to rsgmgot.  r.gularly  ot 1st or 2nd r&&ion  division in diusstsd  moi. Ascos,ae  cultures with urea,.-
less  recombined into wild type morphology or. fully hrtil.  also  (IS  pmtopwlthsciol  parents. Genetic testings to identify the
linkage group are in pmgma,  brt  so  for it con only be stated that it seoma  not to be s1bot.d  in the linkage groups  1, II or VII.
It ‘is propomd that me  mutont ph.rwtyp.  described above  be dwlgnated  by the symbol  2,  since this symbol s..ms’nof  previously
to be in use as  a locus symbol in Neumrporo.

This work was  supported  by grants  from Th. British Council and  from 0. E. C. D. during o stay  at The Hort1.y Botonicol
Laboratories, Liverpool University, England and, prersntly,  by gmnts from the Swedish R.march Coundil.  - - - Inrtltut. of
Physiological Botany, University of Uppmla,  Sweden.

Matile,  P. Elucidation of “iwositol-less  de&.” The phenomnon  of “imrltol-Ien  d.oth”  in Neurorporo is the
bash  of on .fflsi.nt  and  wid.ly  uud  m.thod  for the isolation

of hetemtrophic  mutants (Lester and Gron  1959  Scions. 129:572).  Abnormal growth (Beadle 1944 J. Blol.  Chem. 155:6&3)
and decline of viability (Stevens and  Mylroi.  1953 Nature  171:  179) of wboptlmolly  sultund  iwltol-l.u  stmim ho, be.n .x-
plaind  by on unbalonc.  betwen  the synthesis of inosltol phospholipid (o stwctuml  constituent of cytoplasmis mmbrones)
and other c.llulor  constituents (Shotkin  and Totum I%1  Am.r.  J. Botany 48:760).  Still, th. pesullority  of Inosltol-l.u  In
contrast to other hetemtmphic  mutonb has  rsmained  myrtwlour.

An inv.stigotion  of the mechanism of the utilization of .xog.nous  protslns in Nwrospom  has  lad to the d.t.stlon  of o
constitutiv.  cytoplasmis particl.  which contains the proteolytic  .nryma  to be secreted into protein-containing  growth medlo
(Motile I%5  Z. bllforsch.  65:884).  Th.s.  secmtory  gronu1.r  hav. bon  termed  prot- porticl.s  (Motile I%4  Notur-
wissemshoften  51:489);  they repnsent  small  sph.r.s  (diam.t.n  from 0.15 to 0.5)  surmunded  by a single  mombran.  (Motile
et al. I965  Z. Zellforsch.  in press). Incorporation of either  choline-Cl4  or lmritol-CI4  into r.spc&iv.  h.twotrophic
zazr fol1ow.d by cell froctlonotion  (density gradlent c.ntrlfugotlon)  and  onalysls  of the lipids hm  shown  that the lipid com-
position of th. mem4wan.s  of prot.oars  portislss II tlgnlflcantly  dlff.r.nt  fmm that  of otlw  cytoplosmlc membmna:  they or.
relatively poor In lecithin and rich  In Iwrltol  phocphollpld.

If on lnosltol-l.u  stmln Is  eultursd ot o high I.v.1  of .xog.“ous  Inoalbl  (5Opp/ml),  th. pmholytlc  activity Is eonc.n-
troted in the fraction which contolnr th. pmt.om  portlcl.s. How.v.r,  ot a wboptimol  I.v.1  of inosltol (0.5 l&ml)  the pro-
tea.  activity is contolned  molnly In th. soluble frostion,  only a small prc.ntog.  still b.lnp  locotd  In th. position when
the prohow  portlcles or. normally found in the d.nrlty  gradients.

There findings lead  to th. sonclu~lon  that o shortas.  of Inosltol r.wlb  In Innafflsl.ntly  t1ght.n.d  pmt.au  portlcla  and
wbmq.nt  r.l.ose  of prot.oms  Into th. cytoplasm. Slnc.  In homog.nat.s  from wboptlmolly cultw.d  mycello 1noubot.d at
28’C  o much ror.  rapid bwakdown  of pmhln  ocow  than  In dmch  from nomwlly  grown  mold, It u.m,  to k v.ry  Ilk.ly
that th. fr.. proteoms  lnltlot.  th. outolysls  of th. cytoplasm. In gwmlnatlnp  conidla  cultuwd In th.  abwnc.  of Inorltol,
the outoly8ir moy bcom. cornplot.  du.  to th. obnns.  of upta In g.rm t&n.  At low sonc.nhotlons  of lno&ol,  growth of
the hypha. pmc..ds  unl.n  tb. inorltol  Is .xhoust.d. In this  co,. th. d.g.n.mtlon  may  aff.et  only that part of th. hypha
which has  b..n  formed  lost (pmbobly  th. tip); sine.  the outolysh of th. cytoplmm r.wlk  in th. Ilbwotlon  of fr.. lno~ltol
(Fuller and  Tomm 1956  Amer.  J. Botany 43:361)  a further 1lmlt.d growth of th. wwlvlnp  part of th. hypho. VIII  tok.  place,
the rspltltlon  of this  proc.u  I.odlng  to the form&Ion  of a hlphly branched weoIl  colony. - - - D.parhn.nt  of Gwwal
Botany, Swlu F.d.ral  Inatltut.  of Technology, Zurich,  Switr.rland.


