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Strain-dependent differences in transformation frequency
Abstract

Cloning structural and regulatory genes of Neurospora and their manipulation in vitro will allow detailed
molecular study of gene structure and regulation.
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Cenents, A and GA Mrzluf Coning structural and regulatory genes of Neu-

, , rospora and their manipulation in vitro wll
Strain-dependent differences allow detailed nolecul ar study of gene structure and
in transformation frequency regul ation. An efficient transfornation procedure is

inportant in such cloning approaches and for the
_ reintroduction of en?| neered sequences. Two net hods
for transformation of Neurospora are available, one of which e Iogs spheropl asts pre-
pared from germnated conidia (Case et al, PNAS 76: 5259, 1979), and a second
which uses |r1thium acetate treatment of germnated TOnidia to make them conpetent for
transformation (Dhawale et al, Current Genet. 19 77, 1984).

An unanswered question of sone interest is whether or not major differences occur
bet ween Neurospora strains in transformtion fre_quenC}/, and indeed whether some strains
may not be transformable at all (or at a rate insufficient for experimental purposes).
This consideration would be particularly inportant if a genomc library were being
screened for a particular gene by conplementation of the cogrrespondl ng nutant.
Transformation of Neurospora crassa using the cloned ga-2™ gene has been
routinely carried out with a standard strain (inl;qga-2;aro-97 atleles 4701, M46 and
Mb- 11, respectively) constructed and made freel y =avai gtoother |laboratories by Dr.
Mary Case. The pufpose of the work reported here was to examne the transformation
with ga-2 of a series of derived strains with varied genetic backgrounds to gain sone
insig nto how the recipient may effect the transformation process.

_ The standard inl;qga-2;aro-9 transformation  host strain was crossed wth a
series of wld-type=stoTks wrtiTdifferent genetic backgrounds and with a few nutant
strains of particular interest to our laboratory. Progeny with the inl;ga-2;aro-9
markers were isolated for each cross and, when appropriate, exam ned for=the=presemte
of other nutations. Tran§forr_mt|on was accomplished with the lithium acetate protocol
using selection of ga-2% which permts growh wthout added aromatic amno acids,
Plasmd pSD3, a deriVartve of the ga-2*-containing plasmd pVK57 that |acks the small

BanH fragment, was |inearized w ttrTestriction endonucl ease Bgl 11, which cuts pSD3 at

a single site within the cloned Neurospora DNA. This linear ga-2% plasmid DNA was
used in all transformations. V& first asked how nmuch expértmental variation in
transformation frequency occurs when a single Neurospora strain is independently

transformed a nunber " of  tines, Table | summarizes the results of 11 separate
transformations of the standard inl;ga-2;aro-9 host  strain constructed by Mry Case.
In these experinents, the viaPftiTy Of the lithium acetate-treated conidia averaged
29% and showed a range from as low as 11% up to 50%  Transformation rates Were
corrected for 100% survival so that rmeaningful conparisons could be nade. The

transformation frequency obtained with the standard strain varied over_a U-fold range,
with an average corrected value of 105 transformants per mcrogram of DNA (Table I).
This variation was observed despite every attenpt to elimnate obvious _experimental
differences, such as age of conidia or quality of the transformng plasmd DNA We
presume that the different degrees of viability and the different transfornation rates
obser\(/ied in these experinmentS reflect natural variation inherent in this experinmental
procedure.

W then examned the transformation of the series of derived inl;qa-2;aro-9
strains obtained by crossing the standard host wth various other=StTCKS. — The
viability of l[ithiumacetate-treated conidia of all of these strains falls within the
same range observed wth the standard host (Table [I). ly tw independent
transformations were carried out with nost of these strains because of the |arge anount
of work required. Nevertheless, the results clearly indicate the presence of an
obvious strain difference in transformation rate although all twelve stocks tested
transformed at a readily detectable |evel iTable [1). Overall, a 30-fold range in
transformation frequency Wwas observed among the 13 different strains examned, = nore
than double the variation observed in repeated transformations with the same standard
st ock. It is noteworthy that none of strains tested transforns at a much higher
frequency than the standard strain now routinely used. Strain_ 179A did appear to
transformat a rate apgrom mateIZy 2-times greater than observed with the standard host,
whereas strains 191A 289 and 290 vyield a transformation frequency conparable to
standard  strain. Qher strains, e.g. nunbers 288 and 305 showed an average
transformation rate about 3-times |ower than the standard stock, although these val ues
are near the |ower ones observed with the standard.
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The inl;qa-2;aro-9 strains des_lfqnated 283, 284, 288, 289 and 290 are all progen¥]
of a singre tross—amt yet show differences in transformation rate.lt is notewort
that those strains carrying additional mutations suchas nit-2, cys-3 and os-1 are all
subject to qa-2% transformation. When screeni nREa genom ¢ dank o directTy Clone a
specific geme—via conplenmentation of a urospora mutant, we have previously
constructed” a mutant strain that also carried ga-2 and aro-9 so that it could be tested
wth the cloned ga-2t gene to insure that F—was capapte of being transforned. The
results presented =TT this paper denonstrate that 13 different derived strains wth
varied genetic backgrounds can all Dbe transfornmed at _readily detectable |evels,
al though“some strains are clearly | ess efficient as hosts. Thus, one should be able to
utilize nearly any Neurospora strain with reasonabl e confidence that it should indeed
be conpetent ~for  transformation, although caution should be exercised when using a
mutant  that mght affect reconbination or have a possible influence on the
transformation process. These results indicate that strain-dependent differences in
the actual transformation rate occur in addition to the background of variation
observed for nultiple transformations of a single strain.The genetic basis for these
differences is conpletely . unknown. (ne particularly inportant outcome is our
conclusion that the standard inl;qga-2;aro-9 nutant strain constructed by Dr. Mary Case
and ]yudely_ used by nany=fraporatartes. is indeed an excellent ™ host strain for
transformation.

Table |

Results of independent transformation of the standard inl;qa-2;aro-9 strain

. o Corrected
Experi ment Transf or mant s/ g Viability (% Transf or mant s/ pg*
1 56 25 224
2 10 31 32
3 15 11 136
4 82 30 273
5 20 33 61
6 39 ’ 42 93
7 16 - 30 53
8 23 30 77
9 10 31 32
10 17 11 155
11 11 50 22
an = 29 Mean = 105
Std. dev. = 11 Std. dev = 79

*Only stable transformants were included; corrected for 100% viability.
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Table I

Transformation of various derived strains

BU Strain Qut crossed with Man viability ga-2% Transformant /g DNA**
Nunber * strain (FCSCno.) % (std. dev.) % (std. dev,)
249 \/\5 = standard strain) 29 811 105 (79)

179A T. Lein 7A (847) 24 (0.5 203 241

181A WT. Costa Rica (651) 21 7 41 26

187A WT. Puerto Rico (429 42 3 18 5

191A WT. Tatum 14 (0.5 116 8

283 nit-2 (982) 39 (1 49 (27

284 mt=Z 5982 47 (15 19 (2

288 mT=Z (982 33 & 15 &5

289 mr2 (98 12 (1.5 75 (15

290 mt=2 (982 21 (9 94 (4

305 oS (16) 12 (3

197A W 74-0R23-1 (988) 33 -- 15 --

268A cys-3 (1090) 41 -- 37

*Al'l strains are inl;ga-2;aro-9, except that #3095 (os-1:Qga-2;aro-9), which was _
obtained from R LT mrerg, lacks inl. Srains—#28 g-Tarry the nit-2 mitation

and #268 carries cys-3. o . ) .
**mean val ue, corTected to 100% viability, for 2 independent transformations is
given, except that 197A and 268A values are for a single_ experinent.

= - - Departnment of Biochemstry, Ohio State University, Colunbus, CH 43210,
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