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RESEARCH NOTES

Brescia, V. T. Tymsine transport in Neumspom. Uptake of tymsim  by Neurospom conidia was studied using ‘4C
tyrosine in the manner described by De&k and DeBusk  ( 1965 B&him.
Biophys. Actn 104: 139) for phenylalanine.  Conidiol suspensions

which consistently gave  0.19 - 0.28 mg dry weight of conidia per 5 ml sample were prepared by adjusting 00397  to 0.9-0.95
(B and L Spectmnic 20). The usual conditions were a temperature of 30X  and tyrosine concentration of I pmole  per 25 ml
(4 x IO-5M)  reaction mixture (Vogel’s minimal +cells).  The optimum tempemhlre was  later found to be between 31-33OC
and the pH optimum 5.8.

Incubation at  45°C for 20 minutes did not iractivate  the tmnylort  system - os little as  2 minutes ot 50” did temporarily in-
activate (uptake less than 70% of control at 20 minutes). Recovery occurred in cells held ot 30’  for 30 minutes following 50”
heat inactivation. Concentrations from 0.2 pmale/25ml  to 3.2pmole/25  ml go v e  increasing initial rates  of uptake; no increase
was  observed above 5 Pmole/25  ml. A reciprocal plot of initial uptake VI  tymsine concentration (Lineweaver-Burke) gave a
straight line. By extrapolation, the Km was  estimated at  1.2-l .B x IO-TM  in th ree  experiments. After 50 minutes uptake, the
amount of label  chromotographically  identical with +yrosine  that can be extracted with 5% TCA at  room temperature in IO min-
utes is at least  30 x the external concentration.

Glucose (final cont. 1%) added to an actively transporting system will inhibit further honsport within 6 minutes and will
continue inhibiting for at  least  15  minutes, after which transport is resumed, apparently  at the same rate. Sodium aide  and
2,4-dinitmphenol  at low3  M restrict transport to about 10% of the contml.  With azide,  at least  the inhibition is almost  in-
stantaneous. A variety of compounds were tested at concentrations 25 x that of tymsine for their effects on uptake of 14C
L-tyrosine at a concentration of 4 x IO-5  M. Shik’ umtc acid and p.ro-hydmxyphenylpyluvote.  among others, had M effect
whereas L-tryptophon and L-phenylalanine reduced uptake to 20% or less of control. Since 011  of the &we-mentioned com-
pounds con supplement appropriate mutants, they must be capable of entering the cell. Therefore, the lack of effect of shikimic
acid and para-hydroxyphenylpyruv.te  must reflect CI  stereospecificity  of the tyrosine trampert  system. This is further demon-
strated by the fact that D-tyrosine reduces uptake to 87% of control, whereas an equivalent amount of ‘2C L-tyrosine reduces
it to 25% of control. - - - Deportment of Biological Science, Florida State University, Tallahassee,  Florida 32306.

Griffiths, A. J.F., H. Bertmnd and T .H.Pittenger.

Cytochmme spectra of cytoplasmic mutants in

Neuros+sora

Definitive studies on the absorption spectra of the Neurospom
cytoplosmic mutants [&I and [mi-31  were origimlly  performed
byMitchelletal.  (1953  Proc.  Nomad.  Ssi.  U. S.3?606)- -
and Tissieres and Mitchell (I954  J. Biol.  Chem. 208: 241 ). Their
studies were done with a hand spectroscope on mycelial  p&s  and

crude mitochondrial suspensions. The present work essentially repeats their experiments, but derives the cytochmme spectm
spectmphotometrically  from  disrupted mitochondrial preparations. Other maternally-inherited  mutanh ore a1s-a  examined.

Mitochondrio were prepared by a method similar to that used by Luck (1965  J. Cell Biol.  24: 445). Mycelium  was  grown
in liquid shake cultures (I+  3O’C and harvested in the exponential growth phase. After grinding with sand  in 0.01 M Tris
buffer con+aining  0.001 M EDTA (adjusted to pH 7.3) and 0.44 M sucrose, cell debris was removed by two  IO  minute cen-
trifugotions  at ICQO x g. Mitochondria  were spun down in a 30 minute centrifugation  at 20,000 x g and washed once in the
buffered sucrose. The resulting crude mitochondrial pellets were disrupted by wnication  and  the solutions cleared by adding
sodium deoxycholate  to g concentration of 2%. Spectra were read in (1 Cary 16 spectrophotometer,  a few crystals of odium
dithionite being added to the sample  cwette  to reduce the cytochromes.
IO-20 mg/ml of protein, estimated by the Folin test.

All the spectm were read from solutions containing

It has  been found that the cytoplwnic  mutants tested foil  into two  groups on the basis of their spectra. The first group,
(3627-Z) (FGSCf384).  wppressed  i-1 ( [pok ] f, 3627-3 and 3627-4) (FGSC”‘s  386  and 385)  ),
I,  FGSC*l452),  a UV-induced stopper stmin r’-  -~21  3Oa  1, FGSCt1573  McDougall and Pittenger

I966 Genetics 54: 55l),  and two stopper strains  spontaneously arisen in separate continuous growth tubes ( [Stp-A]  A40-4,
and [*I l7-20-1,  Bertmnd and Pittenger 1968,  in preparation). All of these strains  show identical mutant spectra  of
the type shown in Figure 1. The notable features are an absence of cytochromes  a (610 v)  and b (560 mp),  a&  a very
marked a-cytochrome c peak (550 mp). The published data of Diacumakos  et al. (1965 J. Cell Biol.  26:427)  reveal that- -
[abn-I]  al10  belongs to this group. A typical wild type rpectwm  is shown in Figure 2.

exhibited a wild type spectrum.
r &  o r  [mi-l-1  FGSC1343

The second group consists of the [mi] stmins,  [mi-21  to r mi-B]- (mi-2Rl  to mi-7Rl and  mi-8R6)  (FGSCI’s  1233, 383,
1234, 1235, 1236, 1237, 1238),  and rbpical  spectrum  is shown  Figure 3. Cytochrome a is again absent, cytochrome b
is present in wild type amounts, and cytochmme c is agoin in excess. In the work of Mitchell et al. a strong band was ob-
sewed ot 590 mp in [mi-31 , and was  labelled  cytochmme 01;  this has never been observed inlurexperiments.  The [mil
strains [mi-21  to tmiTare  in fact probably replicates of the same mutant (M. 8.  Mitchell, personal communicotionr- -



On occasion (mi-31 A (FGSCt383)  has  shown o spectrum closer to that of wild type. The copse  of this appo&n+  reversion
is not known, but has  also been observed by other workers (Grindle  and  Woodword 1967 Neumsporo Newsl. 12: 9).

The two nuclear genes known to affect cytochromc  content in Neurospom  hove o(x)  been examined. c t-2 (C117) (FGSC
1339)  is shown in Figure 4, and is similar to the spectrum obtained for this stmin  by Mitchell et .I.,  in t ot cytochromes o and-+
c ore both  absent, but differs in that no cytochrome e is detected ot 553 v.  c t-l (Cl15)  (nTCr355)  shows on essentially
wild type spectrum. Tiaieres and Mitchell (1954) have,  however, indicated t ot-t-c115 is porticulorly  prone to suppression, so
it must be concluded that this is the case  in the culture tested. fl  (Cll5)  (FGSCtl217)  was  not tested.

The O-peak of cytochromes c (520 q)  and b (530 mp) are seen  +a  vary  in accordance with the o-peaks.  From the curves
it is possible to calculate the absolute orcounts of cytochrome prerent. However, it is opporent that the relative amounts  ore
more useful in dingcoring mutant  types. The fact that the &eve  spectm ore in the main  port very similar to the mycelial
spectm produced  by Mitchell et al. is indicative that the whole-cell cytochrome content reflects, to o large  degree, the mito-
chondrially  bound mmplemen~w~ch  in turn is presumably dependent on the basic genetic lesion responsible for the mokrnol
inheritonce of the mctobolic defects. The gene f does rwt suppress (mu-3
described above  were induced in a variety  of “u&or  backgrounds. &.J*

and  th,e  cytoplosrnic mutants  in the first group
hvs  nt seems rwsoonably  certain  that the groups represent-

:;yF
and

f+ .
ml  31  reflect truly different types of genetic lesions, in two regions of either one or two  mitochondrial

concerned, pe ops, wrth str~cturol  protein) and  ore not nuclear modifications of each  other. - - - Division of
Biology, Konsos State University, Manhattan, Konsos 66502.

NOMENCLATURE

K&mark, H . G . A note on the symbol

for ureo~  defective mutants.

The isolation of ureosz  defective mutants  was  reported previously
(Kp’lmnrk I%5  Neurorpom  Newsl. 8:  6). The symbol zwos  used
in this first report. For permonent  use it appears  that the symbol
ure would be o preferential choice for the reasons  explained below.-

The symbol ur is sometimes used for umcil requiremnt,  e.g.,  in yeast  (van  Bontel  (ed.) I%3  Microbial Genet. Bull .,  Suppl.
to No. 19). bn  the other hand, it is proposed in o list of symbols for mutants in bacterial stmins  that urocil  requirement be  de-
signoted by uro (Demerec 1963 Microbial Genet. Bull. 19: 30). In this article it is also recommended that tri-letter obbrevia-
tions  be used=  mutant  symbols. In Streptom ces coelicolor  uro is used for umcil  requirement while ore is used for ureose de-
fectiveness (Hopwood I%5  Genet .+ -.es. 6 248 .Obvlously,  th,s prowdes o cle. d,stmct,on  when=th  of these mutOn+  chor-{..

octers occur in the some organism.

Since the first report of ureose mutants  in Neurospom  crosso,  mentioned above,  it has  been established  that there ore two-
sepurote loci for this chomcter  (Kblmork  1968, this issue of Newospom  Newsl. ). These loci ore referred to or we-l and
“w-2.  The original  isolation nur&rs  on for future use maintained os ollelic designations, (9)  and  (41),  respecmy.-
- - - Institute of Physiological Botany, University of Uppsola, Uppsola, Sweden.



TECHNICAL NOTES

Woodward,  V. W. and C. K. Woodward. The Fungal  Genetics Stock Center maintains, in heterocaryons,

The care  and feeding of slime.
five isolates or formr  of slime (for stack see ‘L; sg;  as-1 ),  referred
to OS sl in this paper. We have worked only witTth=cks  num-
beredTGSCf  327 and  1118.  The most complete description, to

date, of II is presented by Emerson (1963 Genetico 34: 162) and in two  abstracts, available through the Stock Center.-
sl can  be separated from the mycelial components of the heterocaryons using the “filtration” techniwe  (Woodword et al.

19% proc. NatI.  Acad. Sci. U.S. 40: 192).  after which it can be cultured on agar  slantsor  in liquid medium. Reguxr-
Vogel’s medium supplemented with 2% soluble  starch, 0.75% yeost extract and 0.759b  nutrient broth, is good for both  agar
and liquid media; the mutant grows well when supplemented with 2 % sucrose, but during the first 48 hours of incubation it
produces hyphlets which later “shed” their wall-l’kI e material before assuming the slime appearance. Preliminary analyses
of this wall-like material indicate that it lacksamino  sugar  and galactose  polymers, i.~.,  it pmbbly  is a  glucose polymer
of El.3  gluccm.

When grown on egar  slants the mvtantt  grow as blobs resembling bacterial colonies, but with little or no interml  cornpart-
mentalization.  The entire “colony” is surrounded by a membrane. When the membrane is broken the cytoplasm flows out
onto the oga forming small sphericles from 10-90~ in diameter, resembling in every way the rphcricles  seen in growth in
liquid shake cultures. We have seen no evidence for the tendency of these sphericles to “divide”; rather, we conclude that
the agitation by rhoking is reqxmsible  for the increorc  of rphericles.  The best way to maintain the cultures for long periods
of time is in hetemcaryons; however, for shorter dumtions the mutants con  be maintained on ogar  slants at room  temperature
if they are  tmnsferred  every 7-14 days. In liquid culture, the mutants begin logarithmic growth after 12-18  hours, reach
stationary phase after 48-72 hours, and die after 96 hours. However, after 72 hours most of the sphericles have ruptured,
leaving either membrane fragments or hollow spheres.

To grow II in bulk, the trick is to find an optimum liquid volume-agitation ratio. We have been unsuccessful in our attempts to
grow sl in &ge  carboys  under forcedaeration,  but we have not exhausted all of the environmenlnl  combinations. However, we
kne  6een successful in growing relatively large  quantities in liter Erlenmeyer flasks on a  rotating shaker. Seed cultures are main-
tained by tmnsfer  every 48 hours into 50 ml medium in 250 ml Erlenmeyer flasks. These flasks are incubated at 3O’C  on a recipro-
cal shaker (90 strokes per minutes). From 48-hour-old  cultures approximately 1  x IO7  cells (0.5 cc medium) ore used to inoculate
200  ml liquid medium in liter Erlenmeyer flaslu,  which in turn are incubated at 3O’C  on a rotary shaker (100  rpm). After 48 hers
the cells ore collected by centrifugation  (500  x g for 5 minutes). The supermtant  is removed by suction after which the cells are
taken up in 25 times their volume  of Tris-sucrose-EDTA buffer (0.05M  Tris, 0.5 M sucmse, and 4 x IO-3hi  EDTA, at pH  8.5) and
are then combined with an equal  volume of 3 mm diameter glass beads. The mixture is rotated at 40  rpm far one  hwr  in a jar mill
at  4’C;  most of the cells ore broken by this procedure.

Our interest in sl developed following great difficulty in isolating membrane-enzyme complexes, viz.,  aqxvtate transc.+comylase,
from wild type Ne~rosporo.  After denmnstmting the existence of wch o complex in sl, it become  obviws  that sl could be used tco
isolate enzyme aggregates  of various mrts,  and also to isolate  plasma membmm.  We-have  succeeded in isolati;g  pIa-  membrane
and in comparing the ~“structvml” pmtein with mitochmndrial  structural protein and have found them (0  be  identical (II  judged by
amino acid compaition  and palyacrylamide  gel electmphoresis  patterns. We are 010~  using < to study membrane formation.

Following the recent Neurospam Information Conference at Asilormr, California, it became evident that sl might prove useful
to many of the investi@ions  discussed there. As a result, we have been asked to present these details for Ginmining  the mutants
and to present in a  general way the direction of our own research with II.  (PHS G rant No. GM-15137-01, and Univ. of Minn.
Gmduate  School.) - - - Deportment of Genetics, University of Minnes&,  St. Paul, Minnesota 55101.



LINKAGE DATA

Murmy,  N .  E . Linkage information

fm  r\nteine  cmd  methianine mutants.

&(T156).  c s-9 is located between CT (trip)  and thi-I
(thiamine-l) in lln age group IR (see Table-i).+

c s 10 (39816).-5. The tentative location of this locus (Murray
1965 eneta  52: 801) as the most distal marker  in the left arm of
linka

9
e group IV is supported by information from other workers.

recombination frequency was much higher and there war K) or little “negative interference”. Complementotion tests showed
that NM86  is physiologically different from  the hetemcmyon compatible cys-5 (NM44)  strain, and more specifically Lein-
weber (personal communication) has shown that while NM&  lacks ATP-sc&se,  the &alleles tested (35001  and  NM44)
lack PAPS-reductaw.  It is proposed that NM&  is an allele at locurcyr-ll.  The combimrtion  of flanking makers found for
cysteine independenf  recombinantr from D cross of c r-5 by c -I 1 indicate the order mating type, cyr-I  I, cyr-5, leu-3.
Adsquote genetic information is lacking far a  cross o c-?&(&by&,  but- (85518)  gave  a  very low recombination
irecpency ( 1  in ZW,OOO) when crossed to cyr-ll (N .

.,ms  !?::)iseeti  I ).
c r-12  is an additional cysteine locus in linkage group I distal to ad-9 mxl  close to d (0 recombinants-

me-6 (35809)  and muc (65108).  These mutants OR clowly linked. Meth’mnine independent recombimntr  hove been isol-
arexrn  crosses of me-6 by mat  and classified with respect to the flanking markers  thi-I  ond ad-9 (odenine-9). The order
indicated is thi-I, m-e-63-9, but it is pmbctble  that mat  and me-6 is aIlelic.- -- - - - - -

me-7 and me-9. Methionine  independent recombinantc  have been isolated from crosses of me-7 (NM73) by me-9 (NM43t)
anmssifiemh  respect to flanking markers (thiamine-3 and white collar). The methioninxci  are very cl-linked in
the order thi-3, me-7, “e-9,  WC.- - - -

Table I.  Linkage data  on random  segregunts  from crosses involving cys-9 or cyr-12.

Zygo?e  genotype and Parental Recombimtion Total and
96  recombination combinations Singles Singles Doubles 96  germination

region I region 2 regions I and 2

+ thi-I  ad-9 3 4 7 IO 0 9 3
cys-9 + + 3 3 5 4 0 (93%)

12 .9  15 .1

+ cyr-9 + 2 6 2 20 0 88

CT OS-I

3.4 +40.9

2 3 I 1 6 0 (63%)

+ + cys-I2 48 8 8 0 120
thi-I  ad-9 + 44 5 6 I (83%)

II.7  1 2 . 5

(The top number in each p-air represents the class that has the + allele of the leftmost marker).

hhker  isolation
numbers

T156
5 6 5 0 1

Y l54h437

8 1 2 2
T156

8135

5 6 5 0 1
Y 154M37

NM268

- - - Department of Molecular  Biology, University of Edinburgh, King’s Buildings, West Mains Road, Edinburgh 9, Scotland.

Beske, J. L. and  R. L. Phillips. Preliminary mapping The nineteen tmnslocation  strains listed in Table 1 were gener-

of nineteen new tramlocations  with the alcoy multiple ously  given to us by D. D. Perkins and are presently available
from the Fungal  Genetics Stock Center (see Revised Stock List,

tronslocation  tester strain. Neumspom News1  .,  this issue ). These strains were crossed with
the alcoy triple tmnrlocation  tester strain (T(I;lI)  &I;  T(IV;V)
2355, “0’;  T(III;VI)  I, ylo-I  ) to obtain information  on the linkage

groups involved. Crosses were made on a I .7% Difco  corn meal agar  medium by rimul-oneously  inoculating both parent
strains. All crosses were maintained a+  25X.  Random  ~rcorporer  were irclated  to o solid Fries minimal or complete medium.
For certain crosses, 100  arcorpores were isolated on two  occasions approximately two weeks apart. The same pattern of re-



A-I;-T(IV;V)  2355, s; T(III;VI)  1, -1.

:** N?lNNNMNt4NMNM
oenotype 131 121 114 112 111 107

A. Independence*

cot  al ylo 3 13 13 13 20 10
cot  al +

cot + y10 2 7 3 7 7 3

cot  l + 2 7 6 4 9 0

+ al ylo 18 36 19 16 19 10
+ al +

+ + yla 7 17 8 IL? 11 9

+ + + B I3 5 13 I5 7

40 93 54 65 81 39

% Gendnario” 40 47 54 65 81 20

7, Recmnbi”anrs* Independence

P NMNMNM
2640 163 I61 141

B. G-y& linksge

18 15 7 16

3 0 0 6

9 7 8 2

32 19 26 31

6 5 2 2

25 20 22 32

93 66 65 89

4, 66 65 89

19 15 6 18

NM
170

0. G-S
li"k.¶ge

2,

2

2

2

10

32

75

75

8

ALSARARAR  NM NM NM NH
6 9 12 1, 109 12, 150 180

0. Complex  results
,

26 15 42 12 19 31 14 34

3 926 11 0 0

6 23 911 2 5 9 0

33 33 28 7 IO 36 22 28

10 5 26 10 3 7 6 14

8 51 17 10 6 20 2 IS

86 136 124 56 41 100 53 94

43 68 62 56 46 53 53 52



suits  was obtained from the two isolations in every case.

The mechanics  of utilizing the olcoy strain have been described in detail by Perkins (I%4  N eurosporo Newsl. 6: 22) for mapping
new mutants to linkage groups. Perkins ( 1966 Neurospora  News!. 9: 11 ) stated that tmnslocotions phenotypically  indistinguishable
from wild type also may be mapped using the alcoy  tester stmin. Normally independent alcoy  markers will show linkage to each
other if the new tmnslocation has breaks close to the breakpoints of two of the marked olcoy  tmnslocotions. Therefore, a linkage
between al  and &would indicate that  the new tmnslocotion invalved  linkage graups I or  11 ond 111 or VI. Similarly, a linkage be-
tween al=d co+ would indicate  the involvement of linkage groups I or 11 ond IV  or V, while a linkage between cat ond &would
indicotyinvaKment  of IV  or V and 111  or VI. If the olcoy markers remain  independent, one of the fallowing ritZions  exists:
(1) Linkage graup VII is involved in the new tmnslocation; (2) The new tmnslocation involves linkage groups I and II, 111 and VI,  or
IV and V; or (3) One of the two linkage groups involved in the new tmnslocation is cammen  to  one alcay  tmnslacotion  and the other
linkage group is common +a atmther  alcoy  tmnslocotion, but with the two breokr  widely separated in a+ least one of the camman
linkage gmups. Independence is indicated by a mtio of 2 $ 1 & 1 wild type in the s+and  fi  class, since 0’ is epistatic to yla.

The linkage results (Table 1) are grouped into  four categories; (A) Independence, (B) Linkage of al and
cat; and (D) Complex results not expected of simple reciprocal tmnslocations (note the  al:  non-al rzias).5 -

lo; (C) Linkage of al and
T e recombimtian>lues

aculated  from the doto in categories Bond C give o measure af the total genetic lengtxof  the-&a  differential (between breaks)
segments sepamting  the linked alcoy  markers and are not extremely volwble in mapping the actual brea!qso~ts  of the new tmnsla-
cations.

Fewer e than ~‘germinants  were obtained from crosses involving all but two of the tmnslocatian  strains (AR17 and NMIOP).
NM150 and NM161 were “marphs”  and NM141 and NM170 were “peach”, but progeny with these phenotypes ore considered as
wild types for the purposes of Table 1. An interaction of “peach” with some of the alcay  markers  is wspechd.

The results from NM180  crosses ore particularly intriguing since they indicate independence between the alcoy  morken  in the
cot+cIass  but an al-cot linkage in the cot class. This unusual genetic behavior might be expected if NM180  were the result of
G tmnslocations~n;;;lving  three linkage  groups (IV, V, and 1 or II) with breaks located such that an association of six chramo-
saner  plus o  ‘“pair”  carrying only the ~‘allele would result from a cross with the alcoy  stmin instead of an assaciotion  of eight.
This strain will be investigated farther.

In summary, tmnslocations NM107, Ill, 112, 114, 121, and 131  are independent of the alcoy  tmnslacatians,  NMl41,  161, 163,
and P264B  involve linkage gmups  I or II and III or VI, and NM170 involves linkage graups  I or  II and IV or V. Tmnslacatians
ALS6, AR9,  12, 17, NMlO9, 127, 150 and 180 appear to be more complicated than simple reciprocal tmnslocotions. ( Under-
gmduate  Research Problem by the first author  under the direction of the second author  canducted  as part  of special  Problems
Course  No. 25. - - - Department of Agronomy and Plant Genetics, University of Minnesota, St. Paul, Minnesota  55101.

Newmeyer,  D., C. 5. Taylor and D. C. Bennett.

Gene sequences in linkage group 1.

The following sequences hove been determimd  since publication
of the map in Table 2 of Newmeyer  and Taylor  (1967 Genetics 56:
771). All sequences are bored on 3-point crosses. An asterisk in-
dicates that the order depends an less than  three critical crossovers.
The duto will be published elsewhere.

1 )  m (C115),cyr-5(35001)*, and leu-4 (Dl33)* are all between leu-3  (Rl56) and ser-3 (47903). (The relative
order of cyt-1, cys-5, and leu-4 has no+ bextermined  directly, but cysd.nd  leu-4 are veryclose  to wr-3, while m
appears to  be considerablyfurther  from wr-3.)

- -
-

2) ser-3 is left of un (55701t).-

3) sor (DS)*  is between WC  (66702) and or -1 (8369). (sar  (DS)  is o sarbaw-resistant mutant derived from David  Stodler’s
patchmmited  widen%  wggasts  that sor DS) and patch may mt be due to the same gene. s.or  (DS) k-x not  ken~tested

_ for allelism  with Klingmijller’s  sar(l5).)
4- -

4) ti is right of eth-1 . (me-10 (PDlt)  was isolated by Peter Dodd (Univ. of Washington); probably UV, 74A.)- -

5) un(46006t)*  is left of hist-2 (Yl52Ml4).

6) &t*  (P789) is right of thi-1 (56501).-
- - - Deportment of Biological  Sciences, Stanford University, Stanford, California 94305.

El-Eryani, A. A. Linkage data on phen The phenylalanine  requiring mutants hen-2 (E5212)  and hen-3

and * mutants. (Y 16329) are bath alleles at the same acus and are I”  the ng  t ormF +
of linkage group III at 2.2 map units to the left of e (Y6994).

The tymsine-requiring  strain t r(NMl60) respons OIYJ  to tryptaphan  and levcine  just as-  does.
_ _ _ Department of Biology, Ya e-hi---nwewty,  New Haven, Connecticut 06520.



Ahmod, M. and S. H. Mirdha.  Linkage data for Bormtt et al. (1954 Adv. Genet. 6: I ) hod shown the position of

four linkage group III marken  in Neurospom crow.
odenina-27o&2)  behveen  leucine-I  (,=“-I)  and tryptopbon-I (

V’.Perkins and  mni  (1959 Gentics  44m)  mopped ad-2 pmximo to
both leu-I and  Q--,. Ropy-2 (m-2) was  not mappedvrmtt  et al.

but Perkins ond Irhitoni  showed it to be located pmximol to both + -I and  ad-Z.  I t
%--

was  thxre decided to mop the relatiz-
positions of leu-I,  w,  ad-2 ond m-2. Media ond methods of mod et aTI%  Pmt. Pakistin  Acod.  Sci. 3: I)  were em-
ployed during  investiga=. -

- -

Two double mutanti,  le”-I (33757). ad-2 (70004t)  andtryp-l  (10575),-m-2 (820)  were  prepared and then crossed  os shown- -
below:

leu-I,  ad-2 xm,  m-2.- - -

Fmm this four-point cross, 4441 single spore c”1t”r.e~  were classified. Ropy could be distinguished from  the non-ropy  progeny by
its rignificontly  restricted growth on Vogel’s medium plates os well as  by ib chomcterirtic  mycelial  growth in tubes. The progeny
which fell under the sixteen different classes  ore shown in Table 1.  The distances  and  the order of the four loci were  then deter-
mined os shown in Table 2.

Table I.  Progeny from cross of I=“-,,  ad-2 x Q-/,  ro-2.- - -

GtTlOh/p Number

Is”-I/+  a d - Z / +  tryp-I/+ m-z/+

leu-1
+

leu-I
+

leu-I
+

leu-1
+

leu-I
+

leu-I
+

I.?“-I
+

leu-I
+

ad-2
+

ad-2
+

+
od-2

ad-2
+

+
ad-2

ad-2
+

+
od-2

+

+

‘VP-l

+

“YP-l

tvp-,
+

wyp-1
+

+
trip-I

wp-  l
+

tryp-  I
+

+

+ 1417
m-2 2014

ro-2 7 4 2
+ 2 3 2

m-2 163
+ 1 0 9

m - 2 20
+ 81

+ 6 7
m-2 3 7

+ 2 2
m-2 74

+ I9
m-2 I9

m-2 I9
ad-2 tryp-I + 6

Table 2. Distoncer of the four loci fmm one onother.

Loci Dirtonce in santimorgonr

leu-I end ad-2 439/444,  x loo = 9.9

leu-I and  tryp-I 507/4441  x IM) = I I .4

It”-I  and ro-2 772/444,  x I@3  = 17.4

ad-2 and tryp-I 326/4-441  x lo0  = 7.3

od-2 and  m-2 617/4441 x 1 0 0 = 13.9

try/p-l  and m-2 533/4441 x 100 = 12.0

l-O-2Ceu-1 ad-z

I----- ~~
I
I I I

:*-- 9 . 9  -------&--7.3----y* - -___  -12.0  - - - - - - -  7
I

‘+------- 17.2 --i-- _____-  4 8

8 ;t ------------,9.3 - - - -  - - - - - -  3

I+----------- _ _ _ _ _ _  2 9 . 2  ___-_____--  ----w

Figure 1.  Chromooome  mop of a section of linkage group III showing the relative  positions of leu-1,  ad-Z,  w and  m-2.- -

These coIc”lotiom  gave  the seqxnce  of the fo”r loci or leu-I,  ad-Z,  t -1 and  ro-2.  Next, corrections for double and triple
point cmswven  were  made and  the order and  corrected dis=  0% P-i-.“r OCI  fro==  orother  were determined (Figure 1 ).

With regard  to the relative positions of ad-2 and  + -1, these findings differ from the findings of Perkins and Ishitoni (1959)
but support the observations of Bormtt et on954  anPi--.PerkIns  et al. (I%2 Con. J. Genet. Cytol.  4: 187). Positions of
leu-l and ro-2 hove been fovnd  to be &-&me  as  reported by P&izond  Ishitini  (1959) and  Perkins et al.  (1962).  - - -
~tmen~tony,  Univenity  of Docca, Docca-2, Eort  Pakisfon.

- -



Kdlmork, H. G. Linkage  doto  for two “reose loci The isolation  of “reose defective mutants  was  reported previously

in linkage  group V of Neurospem  crosso. (Kp’lmork I%5  Neurospom  Newsl. 8t  6). The results presented here
summarize linkage doto, mostly of random spore isolations from 2-, 3-,
and  4-paint  crosses with linked morken. As genetic symbol for “reose

defective mutants,  “re is “red here. The two  mutants  described ore desigmted os “re-1 (9) and we-2  (47),  where the hyphenated- -
figures  are loc”s n”xers  and  the figures in parenthesis  ore the original  isolation nxrs-now  “led  os ollelic designations (see
note by Kn$lmark,  this issue of Neurospam Newsl. ).

The linkage group  was  first established  os VTt for bath of the we mutants  in crosses to bis (C-IEIO-1).  The positions were then
mare  precisely determined in cmsz-es  with 2 (8 132), inos (374x  om (32213, 47305, oxS2949)  and  hist-I  (CPI).  Both of the
“reose mutants are closely  linked to the om and  hist-mi. and  thm=h  3wint  ormlvsis  it was  fDund  thxv  ore located ot-

Table 1. Svmmory  of linkage doto  from 29 crosses involving markers in the
opposite sides of am.  S”b;eq”ently  it was found

region of linkage  group VR where we-1 and we-2  ore situated.
that “re-I  and  “ra complement in hetero-

- - CoryoZXiving  a “reose-wsitive  mycelium.

Recombinant loci Number of Recombinonts Total
The/  al~~recombine  in c&s to produce
“reose-positive  offspring. Since each mutant

cr0**e* Total %;map  “nits Tested 36  Germination is non-leaky, it appears  that some combination

Ctlltl. ure-2 5 I34 27 .9 480 72 .0
of gene products (polypeptides) is o prerequisite

Centi. ure-1 I 68 29 .8 2 2 8 80.0
for on active “reose enzyme, the system thus pm-

q, ure-  I I I3 9 .2 141 94.0
viding on example of a “two genes one  enzyme”

urr-2 am (32213) 3 I6 1.5 1055 67.5
relationship.

ure-2 “re-I 3 28 3.1 891 79 .0 The linkage &to  ore presented in Table 1  ond

ure-2 hilt-1 4 60 4.1 1471 71 .4 the relevant  mop positions ore drown in Figure 1.

ure-2 inor 2 I4 1 2 . 1 II6 58 .0 The close positions of one “re locus on each side
ure-2 bis 2 59 14.2 4 1 6 68.3 of the  om locus seems inter&ng,  and raises the
am  (32213)  “w-l 3 7 1 . 1 6 2 9 61.2 questionas  to whether there three genes belong
0”  (47305)  ure-I 1 3 4.1 7 2 72 .0 to a comwwn  operon. Ureas-e,  controlled by the
am (52949) “re-I I 6 1.2 4 8 9 98.0 ure loci, produces ommonio by its enzymatic

am (322 13) hist- I 8 91 3.9 2346 68 .0 aon, while glutamic acid dehydmgenow,

am (32213) has I 5 7 .2 69 69 .0 controlled by am,  consumes ammonia by its

am  (47305)  inns 1 7 7 .2 9 8 98 .0 action (see:  Fxham  and Day  1963  Fungol
am (52949) inos 1 8 8 .8 9 1 91.0 Genetics, p. 176. Blockwell  Scientific Pvbli-
“E-l hist-1 3 I1 4.1 7 8 0 61.5 cations, Oxford). A coordinated control of the
ure-I inos I I3 5 .6 231 92.5 production of these enzymes would seem to be of
“re-I bis 3 7 2 9 .0 8 0 3 89.3 advantage  for the organism.

All iwlotions were rondo”,  except those from which centromere distonces were A detailed occo”nt of the “re m”tonts will be
obtoined. The crosses include seventeen 2-point,  nine 3-point  ond three 4-point. published elsewhere. This w~was  rupported
Individual poiwie  mop distances were obtained by s”mmotion  of recombinants by grants  from the Swedish Research  Covncil.
and  number tested from crosses where the respective two markers  were segregating.

Figure 1. h?ap  distances d f group VR morken in relation to “re-I and  “re-2. Top line: Doto from crosser with “w-l.
All distances mmsured from the “re-1 position. & line:-  from crosses with “re-2. All distances
measured from the we-2  position. Middle line: Relative positions of “re-1 ond “m-2,  and graphical
meon  positions of the various markers os determined from crosses with bxre-l and vre-2.-

- - - Institute of Physiological  Botony, University of Uppralo,  Uppsolo,  Sweden.



Lomb, B.C. A coutiomry  r&e. In connection with the request for linkage  data  for Neumrpom  Newl.
13, I should like to dmw  attention to iwo popen on possible ermn in
the collection of such dam:  I ) Lomb I%7  The differential motumtion

of oxi  and  its relevance to recombination studier of Neurorpom,  Sordoria  and similar Ascomycetes.  Genet. Rer. IO: l-12. and
2) Lomb, McNelly-Ingle  and  Frost  I%7  Some biases affecting experiments on recombination frequency in Aromycetes.  Microbial
Genet. Bull. 26: 12-15  (may be freely quoted). The Jotter includes the most important pmcticol  points. - - - Deportment of
Genetics, University of Leicerter, Leicester,  England.

Lomb, 8.  C. Centromare  dirbncs  on osco  (37402). The following linkage  dok  relate ti osco (37402) in linkage  gmup  VI.-
This mutant, after being backcmrsed  on= a Lindegren rtmin,  was
crowd  to Abbot 4a. At 25°C.  segregation counts of 4,383 osci gave

13.94% second division segregation, o centmmere  distance of 6.97 mop units. - - - Department of Genetics, University of
Leicerter, Leicerter, England.
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