ISOLATION OF PROTOTROPHIC HYPHAL TIPS
FROM SPECIFIC HETEROCARYONS IN
CEPHALOSPORIVM MYCOPHILUM

TUVESON

Lepuritment of Fotany, The Universily of Chicago

R. W.
Ausrracr., — fpecifle combinations of
mutant straing in Cephalogporiwm myon-

ahifum form “balanced” heterocvaryvons
from which hetevocarvoetic and proto-
trophic hyphal tips may be igolated.
The eompetitive advantage exhihited by
somatie diploid roycelium in previeusly
investigated “unhbalanced” heterocarvons
wag also obgerved in the “balanced”
heterocaryons siggegting ineffective com-
plementation within hoth  “halanced”
and “unbalanced” heterocarvons. The
rasultts further sugzest some tunctional
difforence belween genetic elements com-
bined in a single nuclews and the sawme
genetic elomonts within separate nueled,
but combined into a single cytoplasmic
untt., Tlow nuclesr fusion might cnhance
complementaltion in this species is ok
obhvious.

It has been reported previously
that it was not possible 1o isolate
prototrophlie hyphal tips from spe-
eific heterocaryons in Cephalospo-
riran anyeophidwmn (Oda)) Tubalki
{Tuveson and Coy, 1963; Tuveson
1964). With a gingle exeeption, hy-
phal tips Iselated from the hetero-
caryong and transferred to ecomplex
medinm were homocaryotic for one
of the puelear components in the
heteroearyon.  Hyphal tips from
the exceptional heterocarvon {HET
VT when translerred o complex
medinm were homocaryotic Tor one
or the other of the component nuelei
in the helerocaryon, However, not
a gingle heterocaryotic hyphal tip
wis isolated from this exceptional
heterocaryoun. It was postulated that
the ability to isolate heterocaryo-
tic hypha? tips from this exeeptional

heterocaryon may simply have been a
result of the small numhber of tips
analyzed. This paper presents evi-
denee which sngeests that lhetero-
caryotic and  prototrophic hyphal
tips ean be isolatod from TRET VI-C
when a sufficiently laree sample of
tips ix 1golated. Further, evidence iy
presentod showing that heteroeary-
ofic and prototropkie hyphal Lips can
be mmolated from another heterocar-
von {HET XI() which differs
from IITET VI-C in that one of ifs
components hag an additional ru-
tritional reguirement,

Marerrans axn Mormions

The source of the wild type cullure,
the medium used and the methods for
the induction, isolution and characteriza-
tion of mutants hive heen presenled
{Tuveson and Coy, 19813, The mutant
straing used in this invesiigation and in
previouns investigaticng (Tuveson, [864)

were: adeninelesy, rmellionineless,
orange (-ade, -met, ora); rcysteineless,
legeinelesy, green  (-eys, -len, gr);
eysleineless, Teucinzless, arginineless,
green  [(-0vs, -len, -arg, gr); arginine-
less, orange (-arg, ora). Rotesting of
the arginine reguirement in the -arg.

ern strain revealed that thiz mutant
alao regponded to ornithine or citrulline,
The arginine requirameni in lhe green
gtrain  {-cvea, -len, -arg, pr) owas safis-
fied specifically by arginine indicating
that the arginine reguirements in the
crange and pgreen strains involved dif-
ferent gonoes.

Methods for the synthesis of hetero-
caryons and “mat controls™ have heen

deseribed  (Tuveson and Cov. 1961;
Tuveson, 19647,
The input provortions of the two

nnclear types for the heterocaryvons were
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determined by viable counts atter initial
adjustments haged on haemocytometer
counts. A mean viable count was caleu-
lated {rom ten replicates.

The concentrations of supplementy ad-
ded 10 minimal medinm for the identifi-
aation of the nutritional regunirements
of strains and technigues tor the isola-
{ion of hyphal tips have becn presented
(Tuvason and Coy, 1861; 1943).

The methods vsed for the Identificu-
tion of the nuiritional requirements of
fhe colonies derived from hyphal tips
wore identical to those degeribed pre-
viongly (Tuveson, 1%944).

All enllures were incnbated at 23 &=
20,

RXPEUIMENTAL RESULTS AND
THsoessoN

In previeus experiments, it had
been demomstrated that it was nol
possible Lo isolate prototrophiec hy-
phal tips from FTRET IV.O (Tuoveson
and Coy, 1963 Tuveson, 19647, As
a check on provious experimoents,
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byphal tips woere isolated From my-
celial wat fragments of HET TV-(!
(-ade, -met, ora -+ -cys, -leu, -arg,
gr) growing on minimal medium
{Table 1). As was expected, all the
hyphal tips isolated and transferred
to complex medium  were homo-
earvotic for the orange component
{-ade, -met, ora). None of the tips
transferred  to minimal  inediom
tormed ecolonies alter 28 days of
ineubation. These vesults substan-
tinte previous observations. Clearly,
maintaining the mutant stoeks for
three years 1n the laboratory had
not resulted in any significant al-
terations of these stocks.

Hyphal tips were isolated from
mat fragments of TIRT VI-C (-are,
ora -+ -eys, -lew, or) after 5 and 13
davs of inenbatiaon on minimal me-
divnin. The results are in substantial

Tanie L—CGrowth of Hyphal Tips from 1leterccaryvons Grown on Minimal Medinm

Leterocgryon and Enpul ouelear
onzponent strains ratio®

OTALEE Frecn

r:nrnpry.)r'nt 0011][)0ﬂ0ﬂf

- enelje
Crorstitulion

v
-ade, -met, ora R 13 complex 23 2h -aide, -met, ora
+
-¢¥8, -leu, -arg, gr minimal 25 0 —
S — U,
-Arg, ora T 3 complex 26 24 25 -c¥s, -len, gr
+ 1 heterocarvon
-CFg, -lew, gr minimal 24 ] .-
13 complex hil 44 3 -evs, -leu, gr
14 -arg, ora
5 heterocaryons
minimal ol 2 2 heterocaryons
-arg, ora 1:1 13 complex 27 25 7 -¢c¥e, -len, g1
+ 14 -arg, ora
-¢ys, -len, -arg, §r 4 heterocaryons

minimal 25 2 2 helerocuryons




Hyphal Tips in

agreement with those reported pre-
viously (Tuveson, 1864) with the
notable exception that a gingle and
five heterocaryotie hyphal tipg were
observed among e tips translerred
o coinplex medinm from 5 and 13
day old colonies respectively. In
addition, two of the tips isolaied
from the 13 day old eultures and
irangferred  to  minimal  mediom
Formed small volonies after 21 days
of Incubation on minimal medinm,
These colonies were transierred to
frogh  minimal medinm  plates to
prevent desicestion and incubated
for 21 additional days al whieh
time it was possible fo analyse the
conidia produced by the colonles.
Boilk nuclear components wore 1e-
eovercd among the conidia  estub-
lishing  that these colontes  were
heterocaryolie  and  prototrophic.
HET VI-C' differs from the flve
heterocaryons  previously  investi-
gated i that when growing on min-
imal medium  one of ithe nuelear
components does not predominate
resulting in the colonios developing
a homocaryotic perviphery. Ineflee-
Live complementation had been post-
ulated to aceount lor the results
with the five previous heteroearyons
in which one of the nuclear com-
ponents predoninated in the hetero-
GAryoLs growing oo minimal medinm
{Tuveson and Coy, 1963; Tuveson.
19641, 1. had been postulated that
ag # resnlt ol ineffective complemoen-

tation, the heterocaryons  beeame
homocaryotic  at the periphery,
stopped  growing  following  which

fans of somatic diploid mycelinm

emerged  Trom  the helerocaryotic
colonies.  When ITET VI-(! was
grown  on  minimal medium, both

component siraing were easily re-
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coverable among  the hyphal tips
olated Trom o 13 day old colony.
I contragt 1o 1he five previously
mveatigaled  heterocarvons, [THET
VI-C appeared to be a “"balanced”
heterocaryon (neither auclesr com-
ponent. predomingies in the hetero-
caryolic  myeclivied,  Despite  the
fact that HET VI-C appeared to be
g “halanced’” heteroearvon, soma-
tic diploid fans cmerged From these
eolonies when erowineg on minimal
medinm in a manner equivalent to
thal observed with other heleroear-
vons I this speeiss. It s alse of
interest Lo aote that heterocaryotic
hephal tips isolated Trom TTET V-
O and erowing on minimal medium
veguired six weeks to form a colony

large enough for the isolation of
vonldia for the re-igolation of the

original  component  homoraryons.
Heterocaryolic hyphal tips izolated
from IIET VI-C! and growing on
complex  medinm  reguired  18-21
davs to torm colonics large enough
such that conidia might be isolated
lo recover the orginal component
wraing, This observalion suggests
that complementation  between the
eomponent straing in HET VI1.C
is ineffective (or inefflelent) al-
though it would geem 1o be a ““bai-
anced’ heterocaryon, 1t must be
concluded that eomplementation is
much more efective when the com-
ponent nuclei have Tused to form
a somalic diploid rather than when
unfused nuelei ars present in the
game  eyvtoplasmic unit (heleracar-
vond. Roberts (19647 has reporied
that  complemerdation for ecertain
sarhitol markers in Asperyiliug nida-
fitpg ilfery in helerocaryons and
somatic diploids. 'These observations
snggest some funetional significance
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to the assoeiation of genetie elements
within a single anclens as opposed
to the smne genetic elements in
gseparate nuelei within a single eyto-
plasm. ITow fusion of nuelei might
enhance complementation is not ob-
vious,

The results obtained with TTET
XT-(! were equivalent to those ab-
tained with HIST VI-C (Table 13,
The only difference bhetween (hege
two  heterocaryons was  lhat  the
green  component in HET XI.C
carried  an  additional wmutritional
marker (-arg), Clearly, the addi-
tional marker had little influcnee on
the  complemeniation  relationship
between the components,

The results veported here differ
from those reported previously
(Tuveson and Coy, 1963: Tuveson
1964} in that it was possible to find
specific  combinationy  of  mutant
strains  which when incorporated
into heterocarvons allowed [or the
izolation of prototrophic hyphal tips,
This leads to the conelusion that
heterocarvons may  have differing
properties depending, In very large
part. o the mutants employed in
ihe investigation. Recently, It las
heen reported that the yvield ol proto-
trophic hyphal tips from specifie
heterocarsons in ithe plant path-
ogenic fungus, Adscochylo smperfec.
ta, is dependent on ithe combination
ol mutants used lo synthesize ihe
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spoecific heterocaryons  (Sanderson
and 8rb, 1965). TL would appear
that conclusions may be dirawn con-
cerning the propertics of specifie
heterocarvons within o species, but
it seems doubtiul that general con-
clugions  eoncerning  heterocaryosis
as a phenomenon can be drawn from
the examination of a limited num-
ber of heterocaryons within a spe-
sles. :
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