
Turner, Barbara  C. Dominance of the In carefully conducted tests reported by K. 5. Hsu  (1963  J. G.en.  Microbial.  32:

wild-type (sensitive) allele of cyh-l.
341) the resistant  allele of act-I  (now e)  oppeorcd to be dominant to the sensi-
tiva  (wild-type) allele  in forced heterokolyons using pan-l ond inl in both coupling
phmes.  In contrast,  I hove found that in hsterozygous  duplica+&s  (portiol  diploids)
the sensitive allele  is dominant.

For c hR/cyhs  duplications, derived from crosses of T(I+VI)NM103  by norm.1  sequence, transfers from young cultures to cyclo-
heximadsJ7 CIH)madium (Vogel’s medium N plus lOpg/ml  cyclaheximids)  usually show little or no macroscopic growth by thetime
c/h-l controls hove begun to conidiate. In the genetic backgrounds studied, eventually obaut half of such duplication transfers
grow. Anolysn  of the transfers  that grow after  o log show that the resulting cultures ore resistont,  having  lost the sensitive wild-
type allele and become homo- or hemirygous for c h-l R and morkcn  linked +o it. This is consistent with our knowledge of the so-
motic instability of NM103  duplications  and other+-eterorygous  duplications (Turner 1975 Genetics 80: sgl).

In order to study the opporent contradictions with Hsu’r  results, reciprocal hetsrokoryons were mode on ogor slants in 15  cm tubes
using &and  nit-3 os forcing morkerr  (Table I). Heterokoryons of @n-Z;  cyh-I  S) + (nit-3; c h-l R) would not form on CYH
medium. A heterokoryon formed on minimol medium when transferred  to C/H  medium grew brief y ond then stopped.7+-- This WOI
consistent with the results from duplications. But with the coupling revaned  (pan-2;  thy-I R) + (nit-3; c h IS), heterokoryons
formed and  grew fairly well on o CYH medium, similar  to Hsu’s  heterokoryons. A set of conidiol--Y-plotings ram  such o heterokoryon
culture suggests the reason  for the difference.
nidio were hcterokoryotic.  Evidently o

Only 5% of the conidio carried  o pan’;  cyh-IS nucleus,  ond almost  011  of these co-

culture con tolerate  o small  proportion of scattered c&alleles, and this proportion pro-
vides sufficient pan+  alleles to relieve the pan-2 requirement of the cyh-1 R component.- On the other hood, the nit-3 requirement
is more stringent, and the proportion of nicmleles  required in o hxaryon  exceeds the tolerable  proportion of c&  alleler.

Table 1. Growth of forced heterokoryons involving cyh-IS ond cyh-I  R,

3-day  growth on minimol with

Genot yp e no CYH lOmg/ml  CYH

R  control
:: $3;  cyh-IR)  * (pan-2;  cyh-IR)  :

+
+

3 .  (nit-3;  c y h - I R )  + (pan-2;  c y h - I S )  +
4 .  (nit-3;  cyh-Is)  + (pan-~;  cyh-IR)  +

- (only o few hyphoe)
+.

Notes: All cultures on no CYH grew better than did the partners on CYH.
For the critical  tests of No. 3 and No. 4 on CYH medium, two  odditionol
tests each were mode.

*No.  4 grew almost OS well os No. 2 on C/H,  although No. 4 didn’t cover
the medium. Neither grew os well os No. I did.

The opporent difference between the original heterokoryon results and the duplication  results was  not due to o difference in
dominance relationship  in the two systems. Rather, it is an illus+rotion  of the need for caution in drawing  conclusions oboutdomi-
nance  form heterokoryon experiments where nuclear  ratios ore not known. - - - Deportment of Biological Sciences, Stanford

Kowles,  R. V. ond R. L.  Phillips. Preliminary charocteriro-

tion of six I - IV single tronslocotions ond their intercrosses.

A series of six single reciprocal tronslocotion stocks that in-
volve linkage groups I and IV were crossed (I) with wild-type,
(2) with each  other in various  intercross  combinations, and 13)
with multiple genetic marker stocks for both linkage groups.
Doto were obtained relative to orcospore  abortion frequencies,
unordered projected oscospore  potterns, linkage between mor-
ken, ond linkogc between markers  ond tronslocotion breok-
points. The objective of this work was  to produce two-chromo-
some double tronslocotians between linkage groups I and IV
(Kowler 1972 ph.  D. Thesis, University of Minnesota, Diss.
Abstr. lot.  338: 60-61). In o chromosome reorrongemen+  of this
type, each of the two  chromosomes would be charocterired  by
two  separated breakpoints and two  reciprocally exchanged seg-
ments. The establishment  of these chromosome rearrangements
depends upon simultoneaus  crossovers in the two  differential
segments formed in on intercross  between single tronslocotion
stocks, each with breakpoints that involve the some two  chro-
mosomer.  Further tests ore needed to determine whether these
reorrongements  were octuolly  synthesized or whether otheroneu-
plaid derivatives  hod occurred.



The results show o somewhat lower  frequency oscospore
abortion than the 50% often sxpctad  when single recip-
rocol  tronslocotions stocks ore crossed with wild-type
stocks, In addition, many  of the abortion frequenciesfrom
these intercrosses  were considerably lower  than the over-
age of the two parental trooslocotion  stocks crossed with
normol. These low oscospore abortion frequencies observed
in the intercrosses  can be exploinsd in terms of viable du-
plicotions  and/or deficiencies.

Four-point recombination doto were  obtained with three
mohcr  genes and  portiol  sterility to aid in the ploccmantof
the breakpoints for soch  of the tmnslocotion  stocks. These
tronslocations mop with their bre&points  in therightorm  (R)
of both linkage groups I and  IV, m~ingintercrosresbatween
them of thesomc-armstype.  The only possible exception is
T(l;IV)D304.  This tronslocotion  her  one breakpoint  that mops
very  close to the csntromere  of linkogs group 1.  If, in these
some-arms intercrosses,  each  tronslomtion  involves one ex-
changed  segment shorter and  one exchongsd  segment longer
relative to the other twoslocation,  progeny con result that
cony a duplication for both segmentr  between the brsok-
points without ony deficiencies. Indications ore  that many
of these cambinotionr  might be viable in Neurosporo (Perkins
1971 Genetics 68: s50).

Duplication-producing  intercrosses  of the typs described
ore often recognized by the frequencies of unordered octets, particularly by on abundance of 6:2 ratios. A high number in this
class  is indicative of viable duplications since thsoreticolly  there is no other woy to obtain such octets from reciprocal  tronslo-
cations. In intercrosses  where one tronslocotion hos both cxchonged  segments shorter than  the other tronslocotion,or  where t h e
breakpoints are in opposite arms, oil duplications would also be occomponisd  by deficiencies. Results show that several  of these
intercrosses  are gensroting high frequencies of 6:2 octets. Compatible  with these dota ore the low oscospore abortionrssultsgoin-
ed from random collections; certainly what one would expect with viobls duplication  situations.  Brc&poin+s of T(I;IV)172  and
T(I;IV)I  19  mop extremely close to each  other and the oscospcre  abortion frequency from the intercrosrbshveenthemwosonly3.8%.
These two tronslocotions hove breakpoints that ore  either identical or ot very nearly the some positions.

This work was  accomplished  ot the University of Minnesota. Current oddrsss  of the first author is the Depor+mant  of Biology,
Saint Mary’s College, Winono, Minnesota 55987.

Gong,  A.  M.  and  A.  M.  Srb.  Phenocopies  of A number of oscospore shops mutants hove been described in N. crosso- -
ond N. tetra m+o.  Among these ore indurohd  oscus  (Dodge 1934 My-

Neurosporo mutants  induced by biotin deficiency. cology 26: 60),  round spore (No”&  and Srb 1973 Con. J.Gen.t.Cy+ol.--+-
15:  6+X),  and triangle  spore (Srb  et al. 1973 J. Hered.  64: 242). Al -

though several of these mutontr have been studied cytologically and/ or biochemically, wcLG,  os yet, little informotionregard-
ing the biochemical  processes which ultimately leod to these olterotions  in spore shape.  Using bockcrossed  isolotesof a wild strain
of N. tetrospermo  (Dunnellon  lbP542). we hove observed thot when o wild-type cross is mode on purified ogor  (Difco)  -- with no
nutTents  odded  -- indurated osci, round spores ond trioogle  spores, as well as wild-type spores,  ore produced. When such aber-
rant spores are isolated  ond allowed to cross, 011  Progeny spores ore wild type  in shape.  This  result, togetherwith the factthatsuch
d&on+  spore  shops con be induced ot will by altering  the crossing medium, indicates that the aberrantly  shaped sporesorcpheno-
copies rather than  actual mutants.

In order to determine whether the presence of phenocopier  could be attributed  to the lock of a specific component of thsstondord
crossing medium (Westergoord’s, l/2%  sucrose), media  were prepared with contoinsd individual components or groups of compo-
nents of Westergoord’s  medium. For this purpose, the ccmponentr  of the stondord  medium  were divided into five groups: a)  Wester-
goord’s  hits -- I g KN03, 1 g KH2P04,  0.5g  @gSO4.7H20,  0.1 g CaCl2,  0.1 g Notl,  IOOOml  distilled water; b) trace ele-
ments -- 01  described by Beadle  and Totum, 1945, Am. J. Bat. 32: 678; c) biotin -- 5 micrograms/liter;  d) sucrose -- I/~%(w/v);
e) ogor  -- 1% Difco purified ogor. Wild-typ  crosses were mode on the following media  (oil solidified with 1% purified ogor):
(I) standard  Westergoord’s  (i.e. solts,  trace  elements, biotin, sucrose), (2) Westergoord’s  solts  alone,  (3) tmce elements alone,
(4) biotin olone,  (5) sucrose olane,  (6) purified ogor, (7) Westergwrd’ssolts  + sucrose, (8) trace elements + sucrose, (9) biotin + su-
crose,  (10) Wertsrgoord’s minus biotin (i.e. solts,  trace elements, sucrose).

All medio were copoblc of supporting peritheciol  formotion.  Although the number of perithecia  ond the proportionate  number of
phenocopier present varied  depending on the components of the medium, phsnocopies  were produced only on those media which
lacked biotin. All crosses mode on media containing  biotin resulted in the production of stondord  shoped  sporas,  os seen  in o IX),-
mol  wild type  cross. This was  true even when biotin was  the only nutrient odded  to the purified ogor.

Similar, although less extensive, results hove been Dbtoined  with N. tetros rmo  strain T-220. Attempts to repeat the sxperi-
merits  just described but using N. crosso  hove bean hampered  by the fact t at N. crosso  crosses very poorly, if ot oll,on  thevorious-+
deficiency media  listed above.


