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Abstract
We have used fluffy (fl) strains extensively as female parents in mating-type tests and for a variety of
other applications where high fertility and absence of conidia are advantageous.
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Perkins, D.D., B.C._ Turner V¢ have used fluffy (fl) strains extensively
as female parents T mating-type tests and for a

V.C_ Pollard and A Fairfield variety oi  other appl i cations where  high
_ . . fertility and absence of conidia are advanta-

Neurospora strains incorporating ?eous. Mst of the procedures have been pub-
ished, but the descriptions are scattered. W

fluffy, and their use as testers. are therefore summarizing them here, together
— with a table of the strains currently used as

testers for the various procedures.

The aconidiate fluffy testers have the advantage that tests can be carried out in
smll (10 x 75 culture tubes. Conidiation precludes the use of wld-type strains as
testers in the small tubes: if necessary they can be used in larger tubes (12 x 100 mm),
where conidia are less likely to obstruct observations or to prevent ejected ascospores
from reaching the wall of the tube.

~ Tenperature for crosses is 25°C both before and after ferti]ization and the crossing
nedium is that of Wstergaard and Mtchell as nodified in Davis and de Serres (1970
Method Enzymol. 17A:79-143,  P. 86, or see Neurospore News. 4:21-25, 1963). Stocks of the
testers are preServed in silica gel. Wrking stocks are gromn up on slants in 20 x 150
mm tubes, then stored at 5°C until ‘use.

1. Determining nating type

. a. Plates Inoculate tester to mddle of plate containing crossing nmedium and
incubate 4 days.  (Length of incubation for maxinmum fert|I|tg depends on the depth of
agar. Protoperithecia form nore quickly on shallow plates.) Plates with lawns ready to

fertilize may be stored at 5° for several weeks before use. Conidial suspensions from
strains being tested are spotted on the fl lawn at defined positions. A loop of sterile
water is used to pick up conidia from=™ slant of the culture to be tested, making sure
that loose conidia do not adhere to the loop. At least 30 spots are easily accommdated
per plate. If mating types differ, perithecia become visible in two or three days.
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_ b. Slants. Inoculate slants of crossing medium (1 mi in 10 x 75 mm tubes) dropwise
wth a Pasteur—ipet, using a suspension of fresh fl nycelia grown on either solid or
liquid medium The nycelia are honogenized in wdler by grinding with a sterile rod,
pipet or tissue honogenizer. Incubate 4 days. If not used immediately, the tubes can be
stored at 5° for at Teast 3 weeks. Fertilize using a short, stiff, dry platinumiridium
or nichrom needle hamered to form a flattened bhlade. The fert|||2|ng. conidia or

celia should be distributed across the surface of the fluffy tester by rubbing wth the
blade. Mcelia may be present on the glass opposite thE—agar where they would interfere
with observing perithecia and shot spores. If so, the tube wall should he cleared with a
swipe of the blade at the time of fertilization. Perithecia appear in 2 or 3 days.

2. Examnation of ejected ascospores for presence of aborted or _abnormal ascospores.
(Wseful ~for mitantS~ affecting ascospore— color and —shape, Spdre killers, chronosone
rearrangements [Perkins and Barry 1977 Adv. Genet. 19:133-285]. The background noise of
white spores from other causes can be Fractlcally el Mhated by lchoosmgi the right fluffy
testers.  See acconpanying note and Table 1.) Prepare and fertilize small test slanfS_as
in |b. Spores are ejected to glass opposite the perithecia beginning at 10 days. Scan
using 60-70x magnification and strong diffuse light from below. (W use Bausch and Lomb
Stereo Zoom 7 wth frosted substage mrror).

3. Scoring crosses as barren or fertile.  (Useful for studying duplications,
duplication-generating rearramgements—and —gemes. affecting fertility.) Crosses having
inpaired perithecial development so that spores are absent (or infrequent) are terned
barren (Raju and Perkins 1978 Can. J. Genet. Cytol. 20:41-59). Proceed as in 2. If few
or no ascospores are ejected at 10-12 days, ~examT® perithecia for beaks. Perithecia
devoid of mature asci usual\ll\%/ remain round and fail to form beaks. Many nutagen-
sensitive nutants are barren when honozygous (e.g. uvs-6 x uvs-6). Crosses in which one
or both parents contain duplications are typically Darren. Wth some duplications,
barrenness is inconplete and a few ascospores are formed. Wth sone, fertility is
eventually regained in individual perithecia as duplicated segnents are deleted. = The
mst reliable incubation tine for scoring barren progeny of  duplication-generatin
rearrangenents varies, depending on the rearrangement being” studied (see Perkins an
Barry 1977 Adv. Genet. 19:133-285). Perithecia are barren and rudimentary in nost but
not "all interspecies conbiTations; the exceptions involve N intermedia (see below).

4. Determnation of species. Proceed as in 2. For tinely identification of a small
nunber of cultures, c¢ross to fl A and fl a testers of N crassa, N intermedia and N
S|t0[%h|la. A transfer to steril® TynthetfT =trossing medium can be n&fe ai the sane tiTe
to check for N _tetrasperma. Mst but not all wld-collected N _tetrasperma isolates are
self-fertile A—+ a heterokaryons which wll make perithecia wTh Tfour-spored asci. To
process a |arge nfmber of unknown strains, or in a l|aboratory where only N._crassa is
availaple, it is convenient to cross first to N_ crassa. |f ascospores are abundant and
predomnantly black, the species is N crassa. [If ascospores are produced but are sparse
and predominantly pale and white, the unknowns should be crossed to N intermedia fl of
the appropriate mting type. If the cross to N crassa produces snal I—Re ithecia wi Thout
ascospores, the unknowns ‘should be crossed to N.—m fl (and to discreta and N
tetrasperma if necessary).  fluffy testers are not needed~for N tetraspernma or for N
Iscreta because the V\nld-tly_[ggé_m as species-testers_produce fE&W conidia at_25°C N
fefrasperma wld types 85A 1270) and 85a (FGC 1271) give good results. E A (FGSC—

or Ea (F 59017~ may be preferred Tas alternatives where it is advantageous to
obtain smaM ;™ homokaryotic ascospores. N discreta Kirbyville wld types (FGSC 3228 and
4378) are satisfactory as testers on SC. —

5. Scoring patterns of aborted ascospores in_ejected asci. (Used for diagnosinﬁ
chromosome  rearrangenents,— Spore kilTers, and —Twtafions vISrbfe in ascospores.) The
fre%uenmes ~of asci with different nunbers of aborted ascospores are diagnostic of
difrerent kinds of chromosome rearrangements (Perkins 1974 Genktics 77:459-489; Perkins
and Barry 1977 Adv.  Genet. 19:133-285). These are best observed & groups of eight
spores gathered on an agar collecting surface (Perkins 1966 Neurospora Newsl. 9:11).
Ascospore color mutants and Spore killers can be distinguished from rearrangementS in
this mnner Dbecause the former produce asci of only one type, having four defective
ascospor es.
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Use of fluffy as a protoperithecial parent avoids conidial scatter and the trapping
of shot asci My overlying conidia. fluffy laws are prepared in petri dishes as in la,
taking care that the ‘agar be deep “to avoid desiccation during 2 weeks incubation.
A central area 5 or cm in diameter is fertilized confluently by either rubbing the
inoculum onto the lawn with a blade or by pipetting a suspension. Plates are inverted
and incubated in the dark for 10 days, then brought into the light for collecting asci.
Shooting continues for several days. Ascospore octets are collected on a 4% agar-water
slab placed on microscope slides which are stacked so that the collecting surface is
within 1 nm of the ostioles, under the inverted cross plate. The exposure period may
var% from 15 seconds to several mnutes, dependi ng on the rate of shooting. (See Perkins
1966 Neurospora Newsl. 9:11 for details of method.)

. 6. _Scoring Spore Killer. The use of fl testers greatly facilitates scoring crosses
i nvol vi ng _&g'ore kiTTer. Scorlng is based =on the identification of defective spores,
which are often Tfmyand could be confused with conidia, particularly when large nunbers
of SPOH?S have been shot confluently. In crosses of SK*S x SK*K each ascus contains four
normal -sized black spores and four white defective Tpores.=  Qosses that involve all
ot her conbinations of SK*K, SK"S and r(Sk) produce asci with all black spores. Wen SK'S
and SK"K are segregatim@tn &cCross, The standard fl strains, which are SK'S, are used™as
testers—They are also used when SK'K and r(Sk) are—segregating. Wen SR*S and r(Sk) are
segregating In a cross, the approprfate SK° testers are used. — —

7. lsolation of per ascospores. (Necessary when progeny containing per are to be
recovered. ~ Type— | alleles of the perithecial color ‘mitant per e expressed
autononously in colorless per ascospores, ich germnate spontaneously —and are killed by
60°C heat ‘shock as are all=TWegetative cells. To obtain uncontamnated per progeny it S
therefore necessary to separate unheatshocked per ascospores from all nidia before
isolating them to the medium on which they germTare and grow If the female parent is
fluffy, conidia are not Brsoduced and pure cultures can conveniently be obtained from
TIECTEC per ascospores. e of fluffy for this purpose has one drawback: ascospores
contai ni nB—H frequently germnate ?pmrréneously. without heat shock, even though they are
er+. Care— nust therefore be taken to distinguish whether spontaneous — germ nants
TTyinated from wunpigmented (per) or from pigmented (per+ fl) ascospores. ~ The
distinction can usuall'y be made=TTascospores are spread OT 2% agar in a petri dish and
picked to tubes after ?erm nation. A gene preventing conidial separation (csp-1 or csp-2)
can be used instead of fluffy to prevent conidial scatter when working WTIT per. -rPre—
csp;per+ ascospores do noT—gernminate spontaneously. _
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Table 1. fluffy testers in current use. Strains are Sk-sensitive unless indicated
otherwise. —

FGSC o
Genot ype* no. Allele Backgr ound Appl i cati ons
N. crassa _ _ _
A 4317 P b7 x R Testing mating type, species, Spore

fl ORg a 4347 P b7 x CR killer. Detecting and scorln?(rearrange-
ments in other than OR_background.

fI(RL) A 6682 P b6 x R Testing nt, species, Sk. Detecting and

fI((RL? a 6683 P bd x RL ticolzmg Eearrangements T other than RL
ackground.

fl:Sk-2"K A 3297 P K-Borneo b9 x (R Iden?ifying strains resistant to killing.

fl;Sk-2"K a 6137 P,K-Borneo  b10 x (R

fl;Sk-3"K A 3579 P;K-Rouna ~ bl0 x QR Identifying strains resistant to killing.

fl;Sk-3"K a 3580 P,K-Borneo bl0x R

fl;per-1 A 3311 P; PBJI fl x R Use as femal e to avoid conidial contanination

fl;per-1 a 3312 P, PBII fl x R when spontaneously germnating per- asco-

spores are isolated. Used to SMOW mater-
nal origin of perithecial walls in recip-
rocal cross x pert.

N _internmedia

= fI A 5798 P b7, crassa » Shp  Testing nt, species, Sk or rearrangenents
fl a 5799 P b7, crassa »ﬂ =
N sitophila
— ; _ K+
fl;Sk-1"S A 4887 P bs, crassa>»| Testing nt, species, Sk. for efficient
[sitophila | rearrangement tests use™K x Kor S x S
fl;Sk-1"S a 4888 P }mgtl: 1134, | = = = =
31

*  Strains of N crassa and N internedia are sensitive to killing by Sk-2"K and Sk-3"K
unless otherwis& Tnotcated. (TR and (R) signify strains backcrossed TO ak RidJeand
to Rockefeller-Lindegren wild types. See acconpanying note by Perkins and Pollard.

+  Satisfactory fl;Sk-1"K stocks are not available. It is recomended that N. _sitophila
wild type Sk1"K stocks P8085 A (FGSC 2216) and P8086 a (FGSC 2217) be used imstead, on
slants ‘in 127X 100 mm tubes.

Precautions. Vegetatively propagated fluff stocks deteriorate occasionally -
subcultures acquire undesirable traits such asﬂ_z_ ecreased fertility, delayed protoperithe-
ciation, or production of large brown protoperithecia (false peritheci a{. For exanple,
Veenhui zen and Kol mark (Fungal Genet. Newsl|. 33:46-47 1986)’ noted |owered fertility and
showed that it was due to a nodifier; furty fertile fluf strains were recoveréd in
progeny when the modified strain was crossed to wld type: occasion we also have made
crosses to rid fluffy strains of nodifiers responsible for false perithecia and slow
sexual  devel opmentT™ Tt should ordinarily be unnecessary to do this if well-behaved
fluffy stocks are available that have been preserved in" suspended animation.  Aconidial
Strarns such as fluffy do not survive freezmg7 at -20°C.  FGSC finds, however, that the?/
can be sinply a ectively preserved at -70°C. W routinely rely on silica gels from
which fresh fluffy working stocks are made once or twice a year. The working stocks are
kept at 5°C whrfe being used as a source of inocula for tests. - - - Departnent of
Biological Sciences, Stanford University, Stanford, CA 94305
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