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RESEARCH NOTES

Brescia, V. T. Tymsine transport in Neurosporcl. Uptake of ryrosine by Neurosporo conidia was studied using ! C
tyrosine in the manner described by DeBysk and DeBusk ( 1965 Biachim.
Biophys. Acta 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 Spectranic 20). The usual conditions were agtemperature of 30°C and tyrosine concentration of | pmole per 25 ml

4 x IO"SM) reaction mixture (Vogel's minimal + cells). The optimum temperature was later found to be between 31-33°C

and the pH optimum 5.8,

Incubation at 45°C for 20 minutes did not {nactivate the transport system - @s little a@s 2 minutes at 50" did temporarily in-
activate (uptake less than 70% of control at 20 minutes). Recovery occurred in cells held at 30® for 30 minutes following 50”
heat inactivation. Concentrations from 0.2 prnole/25ml to 3.2pmoie/25 ml ga ve increasing initial rates of uptake; no increase
was observed above 5pmo|e/25 ml. A reciprocal plot of initial uptake ws tymsine concentration (Lineweaver-Burke) gave a
straight line. By extrapolation, the Km was estimated at 1.2-1 8 x 10-F M in three experiments. After 50 minutes uptake, the
amount of label chrcmarogrqphicq”y identical with tyrosine that can be extracted with 5% TCA at room temperature in IO min-
utes is at least 30 x the external concentration.

Glucose (final conc. 1%) added to an actively transporting system will inhibit further hanspert within 6 minutes and will
continue inhibiting for at legst 13 minutes, after which transport is resumed, upporenﬂy at the same rate. Sodium gzjde and
2,4-dinitropheno! at ]0'3 M restrict transport to about 10% of the gontrel. With azide, at feast the inhibition is almest in-
stantaneous. A variety of compounds were tested at concentrations 25 X that of tymsine for their effects on uptake of ]4C
L-tyrosine @t a concentration of 4 % 10-3 M, Shikimi¢ acid and para-hydroxyphenylpyruvate, among others, had no effect
whereas L-tryptophon and L-phenylalanine reduced uptake to 20% or less of control. Since all 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-hydroxyphenylpyruvate must reflect o stereospecificity of the tyrosine transport system. This is further demon-
strated by the fact that D-tyrosine reduces uptake to 87% of control, whereas an equivalent amount of 1 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. Definitive studies on the absorption spectra of the Neurespora
cytoplasmic mutants (poky ] and [mi-3]were originally performed
by Mitchell et al. (1953 Proc, Natl. Acad. Sci. U. §. 39:606)
Neurospora and Tissieres and Mitchell {1954 J. Biol. Chem. 208: 241_), Their
studies were done with @ hand spectroscope on mycelial puds and
crude mitochondrial suspensions. The present work essentially repeats their experiments, but derives the cytochmme spectra
spectrophotometrically from disrupted mitochondrial preparations. Other maternally-inherited mutants ore also examined.

Cytochmme spectra of cyioplasmic mutants in

Mitochondrio were prepared by g method similar to that used by Luck (1965 J. Cell Bial, 24: 445). Myce!ium was grown
in liquid shake cultures at 30°C and harvested in the exponential growth phase. After grinding with sand in 0.01 M Tris
buffer containing 0.001 M EDTA (adjusted to pH 7.3) and 0.44 M sucrose, cell debris was removed by two 10 minute cen-
trifugations at 1000 x 9. Mitochondria were spun down in @ 30 minute centrifugation at 20,000 x g and washed once in the
buffered sucrose. The resulting crude mitochondrial pellets were disrupted by sanication and the solutions cleared by adding
sodium deoxycho[ure to @ concentration of 2%. Spectra were read in @ Cary 16 specfrophofomefer, a few crystals of sodium
dithionite being added to the sample cuvette to reduce the cytochromes. All the spectm were read from solutions containing
10-20 mg/ml of protein, estimated by the Fglin test.

It has been found that the cyroplasmic mutants tested fall into hwe groups on the basis of their spectra. The first group,
consisting of [%&J (3627-2) (FGSC#SN}, suppressed M] ( [polpokyy 1327-3 and 3627-4) (FGSCF's 386 and 385) ),
[SG-3I {no isolation #, FGSC#|452), a UV-induced stopper strain (_[-521.'3_1_3% 4, FGSC*1573 McDougall and Pittenger
] Genetics 54: 551), and two stopper strains spontaneously arisen in separate continuous growth tubes ({SIE-A Ad0-4,
and [M] 17-2a-1, Bertmnd and Pittenger 1948, 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 mu) and b (560 mu ), and a very
marked_a-cytochrome ¢ peak (550 mu )}, The published data of Diacumakes et al. (1965 J. Cell Bicl, 26: 427) reveal that
[abn-1] also belongs to this group. A typical wild type spectrum is shown in Figure 2. r& or [mi-]] FGSC*343
exhibited @ wild type spectrum. I

The second group consists of the [mi ] strains, [mi-2] to [mi-8] (mi-2R1to mi-7RI and mi-8Ré) (FGSCH's 1233, 383,
1234, 1235, 1236, 1237, 1238 ), and g typicq] spectrum is shown in Figure 3. Cytochrome g is again absent, cyl'ochrorne b
is present in wild type amounts, and cytochmme c is qguin in excess. In the work of Mitchell et al. g strong band was gh-

sewed @t 590 mp in [mi-31 , and was lgbelled cytochmme aj; this has never been observed in our experiments. The [mj]
strains [mi-2] to (mi-§| are in fact probably replicates of the same mutant (M. B, Mitchell, personal commnicuﬁon)._
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On occasion (mi-31 A (FGSC#383) has shown @ spectrum closer to that of wild type. The cayse of this appatent reversion
is not known, but it has also been observed by other workers (Grindle and Woodward 1967 Neurospora Newsl. 12: 9).

The two nuclear genes known to affect cyfochrome content in Neurosporu hove also been examinedcyr-£2 (C117) (FGSC
#339) is shown in Figure 4, and is similar to the spectrum obtained for this strain by Mitchell et al,, in t dthat exchromes a and
¢ ore beth absent, but differs in that no cytochrome e is detected at 553 my. cyr=(C115) (FGSC¥355) shows on essentially
wild type spectrum, Tissieres and Mitchell (1954) have, however, indicated HF]]qt C 115 is perticularly prone to suppression, so
it must be concluded that this is the ¢ase in the culture tested. eyt=1 (C115) (FGSC#1217) wos not tested.

The fi~peaks of cytochromes ¢ (520 my ) and b (530 my} are seen fe¢ vary in accordance with the e-peaks. From the curves
it is possible to calculate the absolute amounts of cytochrome present. However, it is apparent that the relative cmounts ore
more useful in diognosing mutant types. The fact that the above spectra ore in the main port very similar to the mycelial
specira prpduced by Mitchell et al. is indicative that the whole-cell cytochrome content reflects, to 0 large degree, the mito=
chondrielly bound cornplemenrw‘ﬁich in turn is presumably dependent on the basic genetic lesion responsible for the maternal
inheritonce of the metabelic defects. The gene f does mot suppress [mi~3] , and the cytoplasmic mutants in the first group
described above were induced in a vuriety of nuaeur backgrounds. us it eems reasonably certain that the groups represent-
ed by P%kz] and [m|_-r3h] reflect truly different types of genetic lesions, in two regions of either one or twe mitochondrial
'genes', eoncerned, perhops, with structural protein) and ore not nuclear modifications of each other. = = & Division of
Biology, Kansas State University, Manhattan, Konsos 66502.

NOMENCLATURE
K&mark, H . G . A note on the symbol The isolation of uregse defective mutants was reported previously
; defecti o {Kglmark 1965 Neurospora Newsl. 8: 6). The symbol ur was used
or urease defective mutants. in this first report. For permanent use it appears that the symbol

ure would be @ preferential choice for the reqsons explained below,

The symbol yr is sometimes used for umcil requirement, e.g., in yeast {von Borstel (ed.) 1983 Microbial Genet. Bull ,, Suppl.
to No. 19). 6:1 the other hand, it is proposed in @ list of symbols for mutants in bacterial strains that vracil requirement be de-
signated by urg (Demerec 1963 Microbial Genet. Bull. 19: 30). In this article it is also recommended that tri-letter abbrevia-
tions be used as mutant symbols. In Sirepromyces coelicolor urais used for uracil requirement while ure is used for urease de-
fectiveness (Hopwood 1965 Genet . Res, 6:248). Obviously, this provides o cleaf disthction when both of these mutont char-
acters occur in the some organism.

Since the first report of yrease mytants in Neurospora crossa, mentioned above, it has been established that there ore two
separate loci for this character (Kegtmark 1_968, this issumeumspom Newsl. ). These loci ore referred to or we-l and
ure=2, The original isolation numbers are for future use maintained as allelic designations, (2) and (47), respectively.
= = = |nstitute of Physiological Bol'uny, University of Uppsala, Uppsula, Sweden.



TECHNICAL NOTES

Woodwclrd, V. W. and C. K. Woodward. The Fungq] Genetics Stock Center maintains, in heterocaryons,
] ] five isolates or farms of slime (for stack see fz; sg; as-1), referred
The care and feeding of slime. ta @s sl in this paper. We have worked only with the stocks num-

bered FGSCF 327 and 1118, The most complete description, to
date, of slis presented by Emerson (1963 Genetica 34: 162) and in two abstracts, available through the Stock Center.

s| can be separated from the mycelial components of the heterocaryons using the “filtration” technique (Woodward et al.
1954 Proc. Natl. Acad, Sci. US. 40: 192), after which it ¢an be cultured on agar slants or in liquid medium. Regular
Vogel's medium supplemented with 2% solub|e starch, 0.75% yeast extract and .75 % 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-Ilke material before assuming the slime appearance. Preliminary analyses
of this wall-like material indicate that it lacks amine sugar and galactose polymers, i.e., it prabably is @ glucose polymer
of B-1,3 glucan, -

When grown on agar slants the mukants grow as blobs resembling bacterial colonies, but with little or ne internal compart-
mentalization. The entire “colony” is surrounded by a membrane. When the membrane is broken the cytoplasm flows oyt
onto the agar forming small sphericles from 10-9Qy in diameter, resembling in every way the sphericles seen in growth in
liquid shake cultures. We have seen no evidence for the tendency of these sphericles te “divide”; rather, we conclude that
the agitation by shaking is responsible for the increase of sphericles. The best way to maintain the cultures for long periods
of time is in heferocuryons; however, for shorter durgtions the mutants ¢an be maintained @n agar slants at room temperature
if they gre transfarred 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 sl in bulk, the trick is to find an optimum liquid volume-agitation ratio. We have been unsuccessful in our attempts to
grow sl in Erge cqrboys under forced aeration, but we have not exhausted all of the environmentai combinations. However, we
have Feen successful in growing relatively inrge quantities in liter Erlenmeyer flasks &n @ rotating shaker. Seed cultures are main-
tained by transfer every 48 hours into 50 ml medium in 250 ml Erlenmeyer flasks. These flasks are incubated at 30°C on a recipro-
cal shaker (90 strokes per minutes). From 48-hour-old cultures approximately | 107 cells (0.5 cc medium) ore used to inoculate
200 ml liquid medium in liter Erlenmeyer flasks, which in turn are incubated at 30°C on a rotary shaker (100 rpm). After 48 hours
the cells are collected by centrifugation {500 x g for 5 minutes). The supernatant is removed by suction after which the ¢ells are
taken up in 25 times their volume of Tris-sucrose-EDTA buffer {0,05M Tris, 0.5 M sucrose, and 4 x 10=3M EDTA, at pH 8.5) and
are then combined with an equc| volume of 3 mm diameter glass beads. The mixture is rotated at 40 rom far one hour 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,, aspartate fronscarbamylase,
from wild type Neurospora. After demomstrating the existence of such @ complex in i, it became obvious that st could be used fo
isolate enzyme aggregates of various sorts, and also to {solate plasma membrane . We have succeeded in isolufia_\-g plasma membrane
and in comparing the "structural" profein with mitechrondrial structural protein and have found them t@ be identical as judged by
amino acid composition and polyacrylamide gel electrophoresis patterns. We are afso using s_l_ to study membrane formation.

Following the recent Neurosporﬂ Information Conference at Asilomar, California, it became evident that _s_! might prove useful
to many of the invesﬁgaﬁons discussed there. As a result, we have been asked to present these details for mainfuining the mutants
and to present in @ general way the direction of our own research with gl, (PHS Grant No. GM-15137-01, and Univ. of Minn.
Graduate School.)) = = = Deportment of Genetics, University of Minneso_ra, St. Paul, Minnesota 55101.



LINKAGE DATA

Murray, N. E. Linkage information czs—? (T156}). ‘cEs"-is located between ¢r (crisp) and thi-1

for cystaine and methionine mutants (thiamine-l) in |ininkaaegroup IR (see Table 1),

cys=f0 1 339816). The tentative location of this locus (Murray
1965 Genetics 52: 801) as the most distal marker in the left arm of
linka?e group IV is supported by information from other workers.

cys=11 (NM86). A cluster of cysteine mutonts s located in the cys-5 region between leu-3 and mating type. The evidence
is consistent with the region comprising two loci, cys-5 and cys=11. The mutants NM44 and RE3R1-1-271 gave very low recom-
bination frequencies when crossed to cys-5 (35001). The recombinants from the latter cross were scored for flanking markers
and al! four flanking marker combinations were represented. When a fourth nutant (NMB6) was crossed te cys-5 (35001) the
recombination frequency was much higher and there war no or little “negative interference”. Complemenfuﬁon tests showed
that NM86 is physiologically different from the heterocaryon compatible cys-5 {NM44) strain, and more specifically Lein-
weber (personal communication) has shown that while NM86 lacks ATP-sulfurylase, the cys-5 alleles tested {35001 and NM44 )
lack PAPS-reductase. It is proposed that NMB§ is an allele at locus cys-11. The combingtion of flanking markers found for
cysteine independent recombinants from @ cross of cys=2 by cys-1r inaicare the order mating type,_cys-l l, cyr-5, leu-3.
Adaquate genetic information is lacking far @ cross °;ME£')(§55]§5 by cys-3, but cys (85518) gave a very low recombination
frequency ( 1in 200,000) when crossed to cys-11 {N .

cys-12 {NM268B). ey-12is an additional cysteine locus in linkage group | distal to ad-% and close to al (0 recombinants
among /6 isclates) (see Table |). —_—

me-6 (35809) and mac (65108). These mutants or closely linked. Methionine independent recombinants hove been isol-
ated Fsm crosses of me-6 by mac and classified with respect to the flanking mackers thi-1 ond ad-9 (odenine-9). The order
indicated is thi-l, mag, me=6, ad-%, but it is probable that mae and me-6 is allelic.

me-7 and me-9. Methionine independent recombinants have been isolated from crosses of me-7 (NM73) by me-9 {NM43t)
and clussified with respect to flanking markers (thiamine-3 and white collar). The methicnine loci are very cl-linked in
the order_thi-3, me-7, me=9%, wc.

Table 1, Linkage data on random segregants from crosses involving cys-9 or cys-12.

Zygote genotype and Parental Recombination Total and Marker isolation
ST L o o
% recombination combinations singles Singles Doubles % germination numbers
region | region 2  regions | and 2
+ thi-1  ad-9 34 7 10 0 93 7156
cys9  +  + 33 5 4 0 (93%) 56501
12.9 15.1 Y 154M37
+  cyr-9 + 26 2 20 0 88 8122
- 63%
o+ o5 23 ] 16 0 (63%) 1156
3.4 40.9 B135
+ + cys-12_ 48 8 8 0 120 56501
thi-1 ad-9 + 44 5 6 1 (83%) Y 154M37
11,712 .5 NM268

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

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

Beske, J. L. and R. L. Phillips. Preliminary mapping The nineteen translocation strains listed in Table 1 were gemer-
ously given to us by D. D. Perkins and are presently available
from the Fungui Genetics Stock Center (see Revised Stock List,
translocation tester strain. Meurospora Newsl ., this issue ). These strains were crossed with
the alecoy triple translocation tester strain { T(I;:IF) al=1; T{IV;V)
2355, cot; T{II;VI) 1, ylo-1) to obtain information on the linkage
groups involved. Crosses were made on a |,7% Difco corn meal agar medium by sirnu|h:meously inoculating both parent

strains. All crosses were maintained af 25%C. Random ascospores were isolated to a solid Fries minimal or complete medium.
For certain crosses, 100 ascospores were isolated on two occasions approximately two weeks apart. The same pattern of re=

of nineteen new translocations with the alcoy multiple



Table 1.

al-1; T(IV;v) 2355,

Linkage data from 19 new translocation strains ¢rossed with the aleay multiple translocation tester gtrain [T(T;II)
cot; T(IIL;VI) 1, ylo-1].

hk NM NM NM NM NM NM P MM ONM WM WM ALS AR AR AR NM NM MM NM
Phenotype Genotype| 131 121 114 112 111 107 2640 163 16l 141 170 6 9 12 1, 109 127 150 180
A Independence* B. al-ylo linkage | C. al-col D. Complex results
linkage
cot al cot al ylo| 3 13 13 13 20 10 18 15 7 16 2, 26 15 42 12 19 31 14 34
cot al +
cot ylo cot + yla| 2 7 3 ? 7 3 3 0 0 6 2 3 926 1 0 0
cot + cot o + 2 7 6 4 9 0 9 7 8 2 2 6 23 911 2 5 9 ]
+ al + al ylo| 18 36 19 16 19 10 32 19 26 31 2 33 33 28 71 10 36 22 28
+ al +
+ ylo + + ylof 7 17 g8 12 1 9 6 5 2 2 10 10 5 26 1 3 7 6 14
+ + + 4+ 4+ 8 13 5 13 15 7 25 200 22 32 32 8 51 17 0 6 20 2 18
Total 40 93 54 65 81 39 93 66 65 89 75 86 136 124 56 41 100 53 94
% Germination 40 47 54 65 81 20 4, 66 65 89 75 43 68 62 56 46 53 53 52
% Recombinants#®* Independence 19 15 6 I8 8

* These data were teated for goodness of fit to a ratio of 2 al:l ylo:l wild-type in the cot* and cot class, A satisfactory
fit was obtained in each case.

#% The % recombinants for group B translocations was calculated by doubling the frequency of 31_"’ ylo recombinants.

**% cot is now known as cot-1 and ylo is now known as ylo-1.
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sults was obtained from the twoO isolations in every CUS€,

The mechanics of utilizing the olcoy strain have been described in detail by Perkins (]964 N eurospora Newsl, 6: 22) for mopping
new mutants to linkage groups. Perkins ( 196é Neurosporu News!. 9: 11 ) stated that tmnslocotions phenotypically indistinguishable
from wild type also may be mapped using the ulcoy tester stmin.  Normally independent CI|coy markers will show linkage to each
other if the new tmnslocation has breaks close to the breakpoints of ftwg of the rnurked a|c0y tmnslocotions.  Therefore, a |inkuge
between EI_and z_!o_wpuld indicate thaf the new tmnslocotion invalved linkage groups | or 11 ond 111 or VI. Similarly, a linkage be-
tween gl and cot+ would indicate the involvement of linkage groups | or 11 ond IV or V, while a linkage between cat ond XIE_W°U|°|
indicafe involvement of IV or v and IIl or VI. If the olcoy markers remain independent, one of the fallowing gjfuations exists:

(1) Linkage group Vi is involved in the new tmnslocation; (2) The new tmnslocation involves linkage groups | and I, 111 and V]’ or

IV and V; or (3) One of the two linkage groups involved in the new tmnslocation is ¢ommon to one ulcoy fmnslocuﬁon and the other
linkage group is common +a cmother alcoy tmnslocotion, but with the two breoks widely separated in a+ least one of the common
linkage gmups. Independence is indicated by a mtio of 2 El: 1 ng: 1 wild type in the Eo_f+ and c_of class, since al is epistatic to yk&

The linkage results (Table ]) are grouped into four categories; (A) Independence, (B) Linkage of al and ip; (C) Linkage of al and
cat. and (D) Complex results not expected of simple reciprocal tmnslocations (note the al: non-al ra'ios). The recombimtion_vclues
EaTculqted from the datg in categories Bond C give @ measure af the total genetic |engt.F of fhe_fwo differential (between breaks)
segments sepuml’ing the linked alcoy markers and are not extremely vc|uqble in mapping the actual brqupoims of the new tmnslo_
cations.

Fewer cot than cof+ germinants were obtained from crosses involving all but two of the translocation strains (AR17 and NM109).
NM150 and NM161 were "morphs” 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 olcoy murkers is suspected,

The results from NMI180 crosses ore particularly intriguing since they indicate independence between the alcoy mquers in the
cot+c|ass but an al-cot linkage in the cot class. This unusual genetic behavior might be expected if NM]BO were the result of
m fruns[ocqﬁons_inmving three |in|<age groups (v, V, and ] or Il) with breaks located such that an association of six chromo_
somes plus g "pair" carrying only the .E.°_|:+ allele would result from a cross with the alcoy stmin instead of an association of eight.
This strain will be investigated farther.

In summary, tmnslocations NM107, 111, 112, 114, 121, and 131 are independent of the alcoy translocations, NM141, 161, 163,
and P2648 involve linkage groups | or Il and Il or VI, and NMI170 involves linkage groups | or Il and IV or V. Tronslocations
ALSﬁ, AR?, 12, 17, NM]O?, 127, 150 and 180 appear to be more complicated than simple reciprocal tmnslocotions. ( Under-
groduate Research Problem by the first guthor under the direction of the second guther conducted as part of Special Problems
Course No. 25. = & « Department of Agronomy and Plant Genetics, University of Minnesota, St. Paul, Minnesofa 55101.

Newmeyer, D., C. §, Taylor and D. C. Bennett. The following sequences hove been determined since publication
of the map in Table 2 of Newmeyer and Tuylor (1967 Genetics 56:
771). All sequences are based on 3-point crosses. An asterisk in-
dicates that the order depends an less thun three critical crossovers.
The date will be published elsewhere.

Gene sequences in linkage group 1.

1) sz'} {C115), CZS-S (35001 ,and leu-4 (D133)* are all between ley-3 (R156) and ser-3 (47903). (The relative
order of cyt-1, cys-5, and leu-4 has no+ been determined directly, but czs-g and leu-4 are very close to wr-3, while cxt-—]
appears to be considerably further from wr-3) — —

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

3) sor {DS)* is between_$U¢ (66702) andmrg-1-y (8369). {sor DS} is a sarbaw-resistant mutant derived from David Stadler's
patch, Our limited evidence suggests that sor {DS]and patch may not be due to the same gene. sor (0S) has not been.testad
for aflelism with Klingmiller's sor {15}.)

4) me=10 is right of eth-1 . (me-10_ {PDt)} was isolated by Peter Dodd (Univ. of Washington); probably UV, 74A.)

5) un (46006t )* is left of hist-2 (Y152M14).

6) dot* (P789) is right of thi-1 (56501).

= » « Deportment of Biclogical Sciences, Stanford University, Stanford, California 94305.

El-Eryani, A. A. Llinkage data on Ehen The phenylalanine requiing mutants Fhen-] (E52'|2) andEh'ET‘i‘—S

{Y 16329) are bath alleles at the same gg@¢ys arl are |n the rria t arm
of linkage group Il at 2.2 map units to the left of |£-1 (Y6994).

The tyrosine-requiring strain tyr'{iNKfioGspons also to tryptophan and leucine just as phen-1 does.
— — — Department of Biology, Ycuie University, New Haven, Connecticut 06520.

and DE mutants.



Ahmad, M. and §, H. Mirdha. Linkage data for Barratt et al. (1954 Adv. Genet. 6: 1) hod shown the position of
adenine-2 {ad-2) between leucine-1{leu=1) and tryptophan-1 (tryp-1).
Perkins and Tshitani (1959 Genetics 44: 1212 ) mopped ad-2 proximdl to
both leu=1 and tryp-1. Ropy-2 (m-2) was not mapped by Bareatt et al.
but Perkins ond Ishitani showed it to be located proximal to both trryp~1 gnc]%s':i_ | t was therelore decided to mop the relotive
positions of leu=1, tryp-1, ad-2 ond m-2. Media ond methods of Ahmed et al, {1966 Proc. Pakistan Acad, Sci,3: 1) were em-
ployed during this investigation.

Two double mutants, ley-1(33757). ad-2 (70004t) and tryp-1 (10575), m~2 (B20) were prepared and then crossed as shown
below:

four linkage group Il markers in Neurospora crassa.

leu=1, ad-2 x tryp=1, -2,

Fmm this four-point cross, 4441 single spore cultures were classified. Ropy could be distinguished from the RON=TOpPy progeny by
its significantly restricted growth on Vogel's medium plates as well @§ by its characteristic myceliai growth in tubes. The progeny
which fell under the sixteen different ¢lasses ore shown in Table 1, The distances and the order of the four loci were then deter-
mined as shown in Table 2.

Table 1. Progeny from cross of _leu=1, ad-2 x tryp-1, ro-2.

Genotype Number _ )
leu-1/+ ad -7/ + typ-1/+ ro-2/+ Table 2. Distances of the four loci from one onother,
leu-1 ad-2 + + 1417 Loci Distance in centimorgans
* + tryp-1 m-2 2014
leu-1  ad-2 + r0-2 742 leu-1 and ad-2 439/4441 x 100 = 0.9
* + tryp-1 + 232 leu-1 and tryp-~1 507/4441 x 100=11.4
leu-1 + tryp=1 m-2 163 leu=1 and ro-2 772/4441 x 100 = 17.4
' od-2 * * 109 ad-2 and tryp-l 326/4441 x 100 = 7.3
Ie‘ﬂ:‘ ad-2 tmp-l - m-2 S? od-2 ond m-2 617/4441 x 100 = 13.9
ley-1 . R + 67 tryp-1 and m-2 533/4441 x 100 = 120
+ ad-2 tryp-1 m-2 37
ley=1  ad-2 tryp=1 + 22
+ + + m-2 74
leu-1 + tryp~1 + 19
+ od-2 + m-2 19
leu-1 + + m-2 19
+ ad-2 tryp=1 + 6
Ceu-1 ad-z trop- -0-2
'l : r [
4--9.9 —--———-'--)44---7,3----‘-;94.......-_12,0 ------- »
Mo e — = 17,2 mm == m » !
! [
' R 19,3 -5 e »
7 202 mmmmoan————— =

Figure T, Chromasome mop of a section of linkage group |11 showing the relative positions of leu=1, ad-2, tryp-1and ro-2.

These calculations gave the saquence of the foyr loci or leu-h ad=2, tryp-1 aind ro-2. Next, corrections for double and triple
point crossovers were made and the order and corrected distances of the %ur bciifrom one another were determined (Figure 1 ).

With regard to the relative positions of ad-2 and ‘tryp=1, tnese findings differ from the findings of Perkins and Ishitani (1959)
but support the observations of Barratt et a-l_._r]95 and Perkins et al. {1962 con. J. Genet. Cytol, 4: 187). Positions of
leu-1 and ro-2 hove been found to be The same a3 reported by Perkins and Ishitoni (1959) and Perkins et al, {1962), « = =
Department of Botany, University of Daeca, Docca-2, East Pakistan.



Kglmark, H. G. Linkage dota for two “reose loci The isolation of “reose defective mutants was reported previously
. {Kglmark 1965 MNeurospora Newsl. B 6). The results presented here
in hnknge group V of M' summarize linkage data, mostly of random spore isolations from 2-, 3=,

and 4=point crosses with linked morken. As genetic symbol for “reose
defective mutants, ure is “red here. The two mutants described ore desigmted as “re-1 (9) and ure=2 (47_)’ where the hyphenqted
figures are locus numbers and the figures in parenthesis ore the original isolation numﬁrs, now used as alleljc designations (see
note by Kelmark, this issue of Neurospora Newsl. ),

The linkage group was first established as VR for bath of the ure mutants in crosses to_bis (C-1810-1). The positions were then
more precisely determined in crosses with sp (8 132}, inos (37407), am (32213, 47305, and 52949) and hist=1(C91). Both of the
“reose mutants are ¢losely linked to the om and hist=1 loci. and through 3-point anatysis it was found that they ore located at

opposite sides of am, Subsequently it was found

Table 1. Summary of linkage data from 29 crosses involving markers in the that ure~1 and ure-2 complement in hetero-
region of ]inkgge group VR where we-1 and yre=2 ore situated. caryo__ns, Qiving a uregse-positive mycelium.
. . - | They also recombine in crosses to produce
Recombinant loci Number of  Recombinants Tota urease-positive offspring. Since each mutant

Crosses 14 %;map “nits Tested % Germination s non-leaky, it cppears that some combination

of gene products (polypepﬂdes) is @ prerequisite

Centr. ure~2 5 134 27.9 480 72.0 for on active “reose enzyme, the system thus pro-
Centr, ure~] 1 68 29.8 228 80.0 viding on example of a "two genes one enzyme”
5 ure-1 1 13 9.2 141 94.0 relationship.
ure-2 am (32213) 3 16 15 1055 67.5
ure-2 ure-1 3 28 31 891 79.0 The linkage dota ore presented in Table 1 ond
ure=2 hist=1 4 60 4.1 1471 71.4 the relevent mop positions ore drown in Figure 1.
ure=2 nos 2 14 12.1 116 58.0 The close positions of one yre locus on each side
ure-2 bis 2 59 14.2 416 68.3 of the om locus seems interesting, and raises the
am (32213) wure-1 3 7 1.1 629 61.2 question as to whether there three genes belong
am (47305) ure-1 | 3 4.1 72 72.0 to a common operon, Urease, controlled by the
am (52949) “re-| 1 6 1.2 489 98.0 ure loci, produces ommonio by its enzymatic
am (322 13) hist=| 8 21 3.9 2346 68.0 action, while glutamic acid dehydrogenase,
am (32213) inos 1 5 7.2 69 69.0 controlled by am, consumes ammonia by its
am (47305) inos ! 7 7.2 98 98.0 action (see: Finchem and Day 1963 Fungal
am (52949) inos ! 8 8.8 91 91.0 Genetics, p. 176. Blackwell scientific Pybli-
ure=1 hist-1 3 N 4.1 780 61.5 cations, Oxford). A coordinated control of the
ure-1 inos ] 13 5.6 23 92.5 production of these enzymes would seem to be of
vre=1 bis 3 72 9.0 803 89.3 advantage for the organism,
All tsolations were random, except those from which centromere distances were A detailed acgount of the ure mutants will be
obtoined. The ¢rosses include seventeen 2-point, nine 3-point ond three 4-point. published elsewhere. This WOrk was supported
Individual pairwise mop distances were cbtained by summation of recombinants by grants from the Swedish Research Council .
and number tested from crosses where the respective two markers were segregating.
135, 1.4l 5.63 1.96
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Figure 1. Map distances 4 group VR morken in relation to “re-l and “re-2. Top line: Data from crosser with ure-1.
All distances measured from the “re-1 position. Lower line: Data from crosses with “re-2. Al distances
measured from the yre-2 position. Middle line: Relative positions of “re-1 ond ure-2, and graphical
mean positions of the yarious markers gg determined from crosses with botF ure-1and yre=2,

= - - Institute of Physiological Botany, University of Uppsala, Uppsala, Sweden.



Lomb, B, C. Centromere distance on asco (37402). The following |inkage data relate to asco (37402) in linkage group VI.
- This mutant, after being backcrossed once fo a Lindegren strain, was
crossed to Abbot 4a. At 25°C, segregation counts of 4,383 asci gave
13.94% second division segregation, 8 ¢entromere distance of 6.97 map units. = = = Department of Genetics, University of
Leicerter, Leicerter, England.
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