How to choose wild type laboratory strains of N. crassa for reference and for special uses.
Background

Oak Ridge (OR) wild types are preferred for most purposes (Perkins 2004). These were derived from wild
types designated 'Standard' (ST), which had been selected originally by Patricia St. Lawrence (1953) on
the basis of high fertility and properties which made them favorable for cytology -- good chromosome
pairing at pachytene and asci predominantly with eight viable black spores. Differences in heterokaryon-
compatibility led to replacement of the original St. Lawrence standards by derivatives designated OR
(Oak Ridge) (Case et al. 1965). Additional backcrosses and reisolations were made to minimize
remaining heterogeneities and obtain largely coisogenic strains of opposite mating type, 74-OR23-1V A
(FGSC 2489) and 74-ORS-6a (FGSC 4200) (Mylyk et al. 1974). For pedigree and references, see
Newmeyer et al. (1987) and Gavric and Griffiths (2004). The Oak Ridge wild types and mutant
derivatives in the OR (ST) genetic background came to be widely used. Strain 74-OR23-1V A (FGSC
2489) was chosen as the source of DNA for genome sequencing (Galagan et al. 2003).

There have been notable exceptions to the use of Oak Ridge strains as standards. Tatum and his
associates (Slayman et al. 1964) derived mat A and mat a reference strains from Lindegren wild types and
designated them Rockefeller Lindegren (RL). D. G. Catcheside et al. used Emerson (Em) wild types as a
standard. These RL, Em, and OR wild type strains differed from one another in heterokaryon
incompatibility genotypes and in many other respects (Newmeyer et al. 1987).

Early work in the Beadle and Tatum laboratories (1945) employed strains from several wild sources. The
mutant markers they obtained in these backgrounds continued in circulation. As a result, abundant genetic
polymorphisms were present in laboratory stocks that continued to be used because they contained needed
markers. The polymorphisms were both a blessing and a curse. Some of the differences proved valuable,
leading to the discovery of het genes , which control heterokaryon incompatibility (Garnjobst 1953,
Holloway 1953), and rec genes, which determine the frequency of meiotic ecombination (Catcheside et
al. 1964). Often, however, heterogeneities present in laboratory strains were disadvantageous,
complicating mapping and genetic analysis and impeding the formation of heterokaryons needed for
determining allelism or studying complementation.

Natural populations provide a rich source of variability, and strains of N. crassa that are markedly
polymorphic relative to the OR laboratory wild types have been sought out for special purposes. Strain
Mauriceville-1c A (FGSC 2225), which differs from OR at thousands of sites in the genome, was adopted
for use in RFLP mapping (Metzenberg et al 1984). Strain Panama CZ30.6 A (FGSC 1131) was found to
differ from OR in alleles at most of the known heterokaryon-incompatibility (het) loci (Mylyk 1975,
Newmeyer et al. 1987, Perkins et al. 1993). Dominant suppressors of Repeat-Induced Point Mutation
were obtained by screening the global collection of >400 wild-collected N crassa isolates that is
available from FGSC (Bhat et al. 2003).

Crosses between highly inbred or closely related N. crassa strains may be characterized by a high rate of
nonselective abortion of entire asci, within which all eight ascospores shrink until they resemble tiny
hyaline bubbles ("bubble asci". Raju et al. 1987). This is true, for example, of crosses between the
laboratory wild types OR A and OR a or RL A and RL a. The frequency of bubble asci is greatly reduced
when OR and RL strains are intercrossed or outcrossed to strains of different genetic background (see
How to minimize the occurrence of bubble asci). Because entire asci are aborted in the crosses between
inbred strains, bubble ascus production does not distort genetic ratios among the survivors. Bubble asci
are disadvantageous, however, when rosettes of asci are being observed or demonstrated, or when the
effects of chromosome rearrangements on ascospore development are being examined.



Ascus development is impaired in most interspecific crosses. However, strains of N. intermedia show
excellent pairing of homologous chromosomes at pachytene in crosses by N. crassa OR strains, even
though few viable ascospores are produced in the interspecific cross (Barry, personal communication; see
How to prepare aceto-orcein squashes). Markers introgressed into N. crassa from other species and
markers transferred between other combinations of species are listed in the FGSC catalog.

Procedure

Recommended Oak Ridge standards are 74-OR23-1VA (FGSC 2489) and 74-ORS-6a (FGSC 4200), and
the OR-compatible fluffy testers fl (OR) A (FGSC 4317) and fl (OR) a (FGSC 4347) (Perkins et al.
1989). For outcrossing to minimize bubble-ascus abortion, crossing strains of OR background by RL
strains is effective. RL3-8 A (FGSC 2218), RL 21 a (FGSC 2219), or fl (RL) A, (FGSC 6682), fl (RL) a
(FGSC 6683) are recommended (Perkins and Pollard 1989).

The FGSC catalog lists field-collected strains of N. crassa and other species from many localities
throughout the world. Many additional Neurospora strains from collections described by Turner et al.
(2001) are not listed in the catalog but are available through FGSC. For a database, go to
http://www.fgsc.net/ncrassa.html. For diagnostic species-tester strains representing all five conidiating
Neurospora species, see How to determine the species of a wild-collected isolate.

References

Beadle, G. W., and E. L. Tatum. 1945. Neurospora. Il. Methods of producing and detecting mutations
concerned with nutritional requirements. Am. J. Bot. 32: 678-686.

Bhat, A., F. K. Noubissi, M. Vyas, and D. P. Kasbekar. 2003. Genetic analysis of wild-isolated
Neurospora crassa strains identified as dominant suppressors of Repeat-incduced point mutation. Genetics
164: 947-961.

Case, M. E., H. E. Brockman, and F. J. de Serres. 1965. Further information on the origin of the Yale and
Oak Ridge wild-type strains of Neurospora crassa. Neurospora Newslett. 8: 25-26.

Catcheside, D. G. 1975. Occurrence in wild strains of Neurospora crassa of genes controlling genetic
recombination. Austral. J. Biol. Sci. 28: 213-225.

J, E. Galagan, S. E. Calvo, K. A. Borkovich, E. U. Selker, N. D. Read, W. FitzHugh®, L.-J. Ma, S.
Smirnov, S. Purcell, B. Rehman, T. Elkins, R. Engels, S. Wang, C. B. Nielsen, J. Butler, D. Jaffe, M.
Endrizzi, D. Qui, P. lanakiev', D. Bell-Pedersen, M. A. Nelson, M. Werner-Washburne, C. P.
Selitrennikoff, J. A. Kinsey, E. L. Braun, A. Zelter, U. Schulte, G. O. Kothe, G. Jedd, W. Mewes, C.
Staben, E. Marcotte, D. Greenberg, A. Roy, K. Foley, J. Naylor, N. Stange-Thomann, R. Barrett, S.
Gnerre, M. Kamal, M. Kamvysselis, C. Bielke, S. Rudd, D. Frishman, S. Krystofova, C. Rasmussen, R.
L. Metzenberg, D. D. Perkins, S. Kroken, D. Catcheside, W. Li, R. J. Pratt, S. A. Osmani, C. P.C.
DeSouza, L. Glass, M. J. Orbach, J. A. Berglund, R. Voelker, O. Yarden, M. Plamann, S. Seiler, J.
Dunlap, A. Radford, R. Aramayo, D. O. Natvig, L. A. Alex, G. Mannhaupt, D.lJ. Ebbole, M. Freitag, I.
Paulsen, M. S. Sachs, E. S. Lander, C. Nusbaum, and and Bruce Birren. 2003. The genome sequence of
the filamentous fungus Neurospora crassa. Nature 422:859-868.

Garnjobst, L. 1953. Genetic control of heterocaryosis in Neurospora crassa. Am .J. Bot. 40: 607-614.


http://www.fgsc.net/ncrassa.html

Gavric, O., and A. Griffiths. 2004. Another inconsistency in the pedigree of the Oak Ridge wild types of
Neurospora crassa. Fungal Genet. Newslett. 51:9-11.

Holloway, B. W. 1953. Heterocaryosis in Neurospora crassa. Ph. D. Thesis. California Institute of
Technology. 105 p.

Kafer, E. 1982. Backcrossed mutant strains which produce consistent map distances and negligible
interference. Neurospora Newslett. 29: 41-44.

Metzenberg, R. L., J. N. Stevens, E. U. Selkaer and E. Morzycka-Wroblewska. 1984. A method for
finding the genetic map position of cloned DNA fragments. Neurospora Newslett. 31: 35-39.

Mylyk, O. M. 1975. Heterokaryon incompatibility genes in Neurospora crassa detected using
duplication-producing chromosome rearrangements. Genetics 80: 107-124.

Mylyk, O. M., E. G. Barry, and D. R. Galeazzi. 1974. New isogenic wild types in N. crassa. Neurospora
Newslett. 21: 24.

Newmeyer, D., D. D. Perkins, and E. G. Barry. 1987. An annotated pedigree of Neurospora crassa
laboratory wild types. showing the probable origin of the nucleolus satellite and showing that certain
stocks are not authentic. Fungal Genet. Newslett. 34: 46-51.

Perkins, D. D. 2004. Wild type Neurospora crassa strains preferred for use as standards. Fungal
Genet.Newslett. 51: 7-8.

Perkins, D. D., and V. C. Pollard. 1989. Alternate fluffy testers for detecting and diagnosing chromosome
rearrangements in Neurospora crassa. Fungal Genet. Newslett. 36: 63-64.

Perkins, D. D., B. C. Turner, V. C. Pollard, and A. Fairfield. 1989. Neurospora strains incorporating
fluffy, and their use as testers. Fungal Genet. Newslett.. 36: 64-67.

Perkins, D. D., J. F. Leslie, and D. J. Jacobson. 1993. Strains for identifying and studying individual
vegetative (heterokaryon) incompatibility loci in Neurospora crassa. Fungal Genet. Newslett. 40: 69-73.

Raju, N. B., D. D. Perkins, and D. Newmeyer. 1987. Genetically determined nonselective abortion of asci
in Neurospora crassa. Can. J. Bot. 65: 1539-1549.

Slayman, C. W., and E. L. Tatum. 1964. Potassium transport in Neurospora. 1. Intracellular sodium and
potassium concentrations, and cation requirements for growth. Biochim. Biophys. Acta 88: 578-592.

St. Lawrence, P. 1953. The association of particular linkage groups with their respective chromosomes in
Neurospora crassa. Ph. D. Thesis. Columbia University. 152 p. University Microfilms. Ann Arbor, Mich.
(L. C. Card No. Mic A54- 1 1) Dissertation Abstr. 14: 7-8 (1954).

Turner, B. C., D. D. Perkins, and A. Fairfield. 2001. Neurospora from natural populations. A global
study. Fungal Genet. Biol. 32: 67-92.
DDP



