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genotype and two Rg ¥ si/Rg ¥ Si genotypes clearly establish that ¥
is between T and si. Experiments with po and Pl are in progress 10
determine o entation.

Herbert He Kramer

2., The 1ocation of y on chromosome 6.
s granslocation T6-10b

linkage tests of %-sngg_-_s%i in homozygou :

(6L.17,10L.1h) showed 65 I Sup? oY _s_\_mzsll&'lfgu_’g‘:w y 592 which gives 3542%

recombination and indicates the translocation point to be to the left
(1958 Newsletter

of %hw'lth y on the long arme Data presented by Patterson
) showed recombination between and R to be 18,8% in the homozygous
A

g the break on € to the right of J. These two sebs
of data are compatible only 4f the break on 6 is in the short arm as
Burnham (Genetics, 1950) indicateds If the break on 6 is in fact in the
ghort arm, the possibility of y also being on the short arm 18 not

oute.

Pe

translocation placin

Herbert He Kramer

PURDUE UNIVERSITY
lafayette, Indiana
Deparbment of Botany

1, Intracistron recombination at the vix/wx_locuSe

The dependence of the type of starch (amylopectin VSe anvlopecti.n +
amylose) produced in a microspore on the genotype at the V_E/v_x_:_c_ locus of
the microspore itself and nob the parental plant allows a test in maize
for the occurrence of intracistron pecombinatione The barrier to the
inability

investigation of such a phenomenon in higher organisms is our
ct' the infrequent re-

to0 handle populations of

combinants if such exist. In this gystem, however, the requisite numbers
are easily available since & maize plant produces millions of mi.crospores
and since slides containing 50,000 or more microspores can be prepare

and scored in twenty to twenty-five minubes.

in preparations from the pollen produced by the F between the matant
stockse One of the products of recombination wWou d be a re
uld be formed, and 2

functional locus; in this case some amylose WO
stain

microspore carrying such 2 locus would stain black with a KI, I
microsporese 2Where

in contrast to the brownish color gypical of waxy
in a cross between 2 WXy mutants the frequency 5f such black (normal)
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microspores exceeds the mean of the frequencies of black microspores
in the pollen produced by the parents, it could be an indication of
such recombination, Further, the frequencies of normal microspores in
the various all-combination crosses between a series of waxy mutants
should be a function of the distances between the sites concerned and

allow a preliminary mapping of the locus,

With such a project in mind, 2 number of independently occurring
mtants were collected. These are listed in Table 1. All possible
orosses were made between the different mutants, Tassel sactions were
collected in 70% alcohol just prior to pollen shedding from a number of
: the Fy plants of each cross. Subsequently slides were prepared according
i to a Standard technique to be described later. The total population of
| microspores for each slide was estimated by the sum of six grid counts
: , over the surface of the slide x a constant. Normal microspores were lo-

cated and marked by a drop of Kodak Opaque.

1ra

TOVVMAOAEMT VT mtm

I, J Table 1

Mutant Source
¥
| c Maize Coop; Chr. 9 tester, Rec'd. 1951.

pPAPO

%0 Brunson; Mutation in Inbred 90,

H21 Brunson; Mutation in Inbred HZl.

B Bear; Mutation in Breeding Material,.
Kramer; The wx® isolated in Argentinz,

Table 2 gives the results for the parental stocks and the crosses ‘

both for plants grown in the greenhouse in the winter of 1957=1958 and W
for plants grown in the field in the summer of 1958, The results are :
le since the greenhouse data consist of the results |

not strictly comparab.
of repeasted analyses of not more than 8 plants from the same cross between
two mutants., The field data include a greater but varisble number of

, plants from all crosses between two mutant stocks. Reference to Table 2 |
! chows that for the parental stocks there are low but measurable frequencié
L of normal microspores. The figure for any one mutant stock presumably :
i
i
|

~le |

¥ N Walal

includes the products of back-mutation at the waxy locus, suppressor |

muitation, and contamination of tassel samples by the lodging of wind-
Crosses between different mutant stocks may give

blown normal pollen, |
higher than the parental stocks to 4

frequencies ranging from those no

re Fye

those which are many-fold higher. .
I

12 won |9




Table 2. Bstimates of Incidences of Normal Microspores il
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Field r1 | -

1220 f i

107-150 Greenhouse
Est.No.ﬁiggospores x No:gorma_i Est.No.bﬁ.cxjospores % Nol.Normal

Stock x 1 w02 xex ___ x10 g0 8
a é1 0 - - ?\,j’;
B 503 1,6 * 0s6 L72 348 * 142 3%
c 55’4 1.1 X Ol ]4’4)4 0.7 o 0
el 509 2,0 * Ouly 559 2,7 * 0.8
90 615 1.6 ¥ 0.5 353 0e3 ¥ Ot T
H2l x Bf 576 3546 + La2 987 8l +2:2 0k
C x H2f 1n7h She3 * 3¢9 1218 D60 24T |
90 x B 537 1,9 + 1o 717 1 £06
90 x C 1165 753 + LeO 596 88,0 + 5e7
C x B 550 2306 F 24,0 1077 2905 * 249 ": i
Rece C x C — —— 252 1.3 + 09 :
cxa 289 heS - - G
ax HZ1 385 290’4 Lad haded {
ex 9 287 2.4 - -- i
axB 35k 0.3 - - :
% Recovered C = {Kc % Inbred Tr ) B X 7r) @ x Try 8 with sh ¥X segregates

being selected
4 1958 field data

Where a
progeny from each
between the different prog

number of crosses between
cross was sampled.
enies within a

crosses wWere available.

gain showed

two sets of progenies are reported in Table 3o

after each selfing.
includes also the re

CYOESe

ciprocal crosse.

two mutant stocks were
In all cases there was g
In some
good agreement.

cases,

Table 3. Normal Microspores in Individual Progenies

—— S

Bst., No. Migrospores Est. NoOe Ngrmal
Cross No. Plants x U D 107
(c x H2l)-1 6 252 50,7
¢ x Hel)-2 b 22]6 10,0
¢ x H21)-3 3 2l 10T
C x Hel)-h 5 273 1642
1x0C 3 221 19e3
Total 21 1216 1640
i 1x Bg-l b 272 23.3
H21 x B)-2 5 357 31.9
Bx HZ1 6 358 28.3
Total 15 987 2841

made, the

ood agreement
reciprocal
The results for
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For most crosses which had a high jncidence of normal microspores,
o a rumber of individual anther preparations were gscored. In all cases the
i distribution of numbers of normal microspores per anther showed good
g agreement with a Poisson distributlon. Thus the bulk preparations for
ﬂi any cross give a good estimate of the probability that any microspore

will be normal in phenotypes’

Results from the 1958-59 - greenh
lants with no normal microspores

s (90xG)szhow55p
i 63 x 10”2 normal microspores per plant.

a mean of
it seems justifiable to conclude; (1)

nt from any other allele, (2) that
rmal microspores for each cross
ained every time the cross

ouse planting of the BC progeny
and L plants with

Considering the above data,
: that each of the alleles ig differe
i there is a characteristic frequency of no
B between' two mutants, and this frequency is obt
is made, (3) heterosis, per 3%, cannot account for the normal microspores
as witness the frequencies in 90 X B and Rec. C x C, and (4) the normal
microspores are the result of recombination within the 1ocus.

ould be possible +0 use
order for the mutants

one arrangement appears

If this last hypothesis is correct, it sh
the data from the crosses to establish a linear

within the locus. This can be done since only
t is shown in Figure 1, Note,

to satisfy the data. This arrangemen

however, that the criterion of additivity is not satisfied. This may be

a consequence of the heterogeneous Eackgrounds in which the mutations
occurred. Unquesbionably, for a study of genetic fine structure, it would

" be desirable to induce a series of mutants in the same stock where one
could be sure that the critical locus prior to mutation was the same in
every case. This is being done presentlye

121 ‘ FIGURE 13 o
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# The frequencies of normal microspores observed have been doubled £oF t.hﬂ
The figures given are percentagese

purpose of map construction.
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s _ The fact that several mutants (B and a) appear £o have some size

%ha ] may also be due’ to the heterogeneous backgrounds of the mutants. One
1  camnot discount, however, the possibility that it is actual. 1f the
1 genesis of 2 motant were functional locus + gene controlling element

T within the locus, then the mutant would appear as & block in studies of
this type. Several waxy mitants which are xnown to have had such an
origin have been jnciuded in our crosses, and data should soon be avail-

able on this point. : .
h

Functional complementation if it occurs should be revealed in the
. endosperm of the seed resulting from the cross between two mutantse
) ! Analyses are not complete as yeb, but interactions of a magnitude which
| . would suggest that the two mutants crossed are located in different
cistrons have not been observeds gti1l measurable interactions are
presente. The percentage of amylose in all crosses jnvolving WX™» for
_ example, 1is substantially greater (100%) than the percentage of amylose
al in either parent. More data on amylose percentage in various crosses
; are being obtained.

The details of the technique used may pe pertinent. The tassel

)
: ‘ samples are collected as mentioned in 70% alcohol. A "curing” period
8 | of several weeks is desirable since newly collected microspores do nob
i stain as readily with a standard strength stain as do those which have
7 be been tollected longere The standard stain formulation 18 25 ml, of
3 water, 250 mge of potassium jodide, -and LS MEe of iodine. The stain is
would mixed approximat.ely 20 hours before use and placed on & shaker over
1e night. One hour before use 1 drop of "Tween gon is added and then 045
in j grams of Bakert's gelatin. The mixture is heated for S minutes on & warm
hot plate.

In preparing the slides, 2l anthers are selected--the 3 anthers from

c the more mature floret of B glumes which are just beginning to opede These

are placed in the small stainless steel cup of 2 Virtis Microhomogenizer

j together with 0.8 ml. of the stain, The mixture 1s homogenized for 2

X0 minutes after which it is strained through cheesecloth onto. the surface

of a lantern glide. The microspores are dispersed as evenly as possible

and covered with 2 50 x 75 mm cover slip. After the mixture has set, the

> edges of the cover slip are coated with colorless nail polish. Such pre-
parations will keep for several days without desiccation and can be

scored at any time in that period. ~

0, E. Nelson, Jre

2, Gene controlling elements of the a,Pm gysbem.

- Notes dealing with a mitable 24P allele have appeared in the News-

etter for the past several years. BY and large they have been concerned
with the analysis of A1 1ocus components through the use of patterns of °
mutation pre'sented by this matable locuse This letter, on the other hand,
or the will deal with the gene controlling elements involvedo






