Pebruary 18, 195l
The origin and behavior of c-m2; the origin and behv ior of @x-nml,

I. Review of previous discussion,

1. Attempted to show the action of Ac on two different locil it controls
when these are located in two different chromnosomes in the same nucleus,

a)e Both respond alike i~ anv one kernel to doses of Ae -- 1, 2 and 3 Ac,
& 3

b). Somatic changes in Ac leading to formati n of sector with altered
dosage action ~-- reflected in the mutation or break behavior at both loci,

2, Question would anpear: Does Ac control not only the time during
develoment when changes at c¢=ml or Ds will occur, but also the cell in w-ich
it will occur?

a)s The test of this: c-ml wx / c-ml wx / ¢ Wx Ds, Ac Ac ac, The
sectors in which the Ac action hod altered exanined to give patches of C
and patches of wx. Do these patches coincide? Do they represont events
occurring to c-ml and to Ds in the very same eell?

b). How tiis could be told:

Assunme, during development, mutation to ¢ and break at Ds occur
in the same cell:

All cells arising from t-is one would be C in genotype
All cells arising frcm this one would also be wx in genr otime,

Sector would be formed Trom t.is cell: The ouvter » vt of this
sector terminates in the aleurone layer -- C color, Underneath, the starch
in the cells of endosperm woeuld stain wxe

Yiagram of the sector:

&

c)e Would exnect coincidences to apcar in nign numbers, onliy if the
states were reciprocal in this case - the state of c-ml nmust give a very
high froguency of mutations to C and fow 2f any breaks, That of Ds rust give
a high frccuency of broaks to eliminate the Wx, Deviations from these two
types of benhzvior would not give a coincldent C wx sector,

d)o In the test made, a high coincidente of C aleurone with underlying
WX starch, This indicates that both c-ml and Ds are altered in the same cell
at the same time,

3. Conclusions: The coincidence observed supgests that Ac effzcts the
expression of Ds, whorever it mav be located and regardless of numbors, in the
same cell at the same time -- wit-in limits difficult to determine,

The time curing development and the cells in wich
Ac-controlled changes at the loci it controls is not?random?“ﬁ Some conditicns
must arise in these cells, underthe influence of Ac, that rosults in chances
at both c-ml and at Ds-standard Tocation,



IT{ Review - continued:

1. Attempt made to show that the control of when and in what cells
Ds breaks or mutations at c-ml will occur depends unon the state as well as
the dose of Ac , Used "stabilized" Ac state as an illustraticn,

2. General conclusgions:

a)e Ac controls when and whore changes will occur at the various loci
it controls -- cem~l, bz-ml, Dgs at any location, This by dose of Ac, and
by state and dose of Ac,

b). The consequence of a change at an Ac-controlled locus dee nds on the
state of that locus itself:

tate 1 o C =) < <

series of cells b'd bd X X X
in which changes occur

C. c ¢ <

State 2 ()

3o The questicn of Dr, Lewis: Does the addition of Ds loci to the
nucleus have any affect on the action of these loci -~ that is, modify Ac
action? Answer: No effects have been noted of the additicn of Ds to the
action of Ac, Appsar to be independent.

i Discussed briefly the origin and beh:vior of bz-ml. Mueiz like that of
C-m:[..

5. Began the discussion of c¢-m2; its origin.

ITI. Continue account of c-m2, pacge 3 of Feb, 15 outline,

IV, General conc'usions from discussi ns of c-ml and C=12 ¢

1, Mutations of c-ml: To original C ty»e action, Intermediate alleles
not vroduced,

2, Mutations of c-m2: Exhibit a variety of vhenotypic actions’ guantitative-
and qualitative differences in action exhibited by the varicvs dif erent
mutants,

3. Wnat doss this mean with regard to the genic action at the normal C locus
wy i, Does the action of c-m2 indicate the the C locus is compound?

5. 1f not, what 1s the nature of the change, or series of changes at the
locus of c¢~-m2 that is res»onsible for the variety of different tymes of
action?

6. “ow may we interpret genic action ah a single locus ¢ Does some €
of control exhist at the locus wiich alters the tyre and degree of genic
Y action? Can we explain the behavior of c-m2 on some basis other than that

1t reflects a compound gene? Is there some bettor interpretation and how can
it be tested?

TDe



Te Before atterpting to find answers for these gqusestions, it would Dbe
better to walt until more of the actions at muteble loci have been considered,

The origin and behavior of wx-ml

I, The origin: -
N - -
¢ sh wx ds ac females X c-m2 Sh Wx Ac male ™
c-m2 Sh Wx Ac - s
_ernels: WNearly all ¢ to C Sh Wx. -

N
Y’ . . N
One kernels: e¢-C Sh; wx to Ux, Wx spobs in a wx background,

N Aleurone layer sliced off and starch in endosperm cells below stained
with +-KI solution:

Areas of different intensities of blue stairing in a red-staining
background,
LL, Plant from this kernel grown. Pollen examined:
l.Pollen: Low produced; haploid conditicn; starch in graing
—_— Appezrance wi th wx; Appoarance with normal Wx —- deen blue,
with I-KI solutions,
Pollen of particular plant: Most grains wx,
Few grains stai ing blue @ th I-KI
Intensity of stain varied from palgd Il vender to intense blue,
Indicated that a murable wx locus prescnt,

Tests, indicated below, showed that mutable wx carried by the
c-n2 Sh chrornosone. Origin, then, in the c-m2 Sh Wx parent nlant,

T K * -~ ey
2o the crosses of t-is plant to those that were c sh wx ac:

a). Linkage relaticns of ¢ to C and WX to Wx kernels indicated the
presence of a mu'able wx in the c-m2 Sh whrorosome,

Constitutio- of mlant: c-m2 Sh wxeml Ac
c sh wxS ac

Appearance of wx to Wx in + of the kernels, the linkares with the
¢ to C variegated kernels, etc., suggecsted Ac control of muitations at wx-ml.

. - -
Orvgve Wy b iy S ge .
3s The sedf-polltnstat-ess -- also showed evidence of Ac control through
dosage action -- speckled for ¢ to C rmutetions; sovk for wx to Wx; Barly

mutations of ¢ to C also early mu'aticns of wx to Wx alleles,
e Plant crossed by pollen from a C Sh wx Ds ac tester plant:

a). wx to Wx, and speckled patt.rn, only in t-ose kernels tha®t were

LR =2 V)

also C to ¢ varicgated due to Ds breaks in C Sh wx Ds c 10108076,



« Pector with changed Ac gction -- affected in same manner both the

arcas (breaks in C Sh wx Ds ehrermoscme) and the wx to Wx mutaticns,
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5. Subsequent tests: no doubt abovt the Ac control of rutatlicns of wx-ml,
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III. The nature of the mut&tions occurring at wx-ml,

o Geaadivelu
1. the nature of the action of the normal alleles, Wx and wx,
i Bl
2)e WX WX WX endosperm -~ starch is amylopectin, Stains red with I-KT
b). Wx wx wx " d- of starch is amylose Stains blue i th I-XI
‘80 /» amylopectin
v . § [
), Ux Wx wx " 38> amylose L i
d.) . Wx Wx 'N‘x it 28% 1 1t il 1 f
el. Physical appesrance of the different lernels above: WX WX wWwx 1s

-

Iike candle wx in apnearance; Wx -- more translucent,

a . ol A .
2. the knowm wx™ mu‘ant from S.,A., -- one dese, 0,65% amylose, Stains
very faint lavendar, Physiczl apwocrance, wa:xs

oY @

3. Mutants produced b wx=-ml, On criteria of hoth stainine and physical
b g poy
appearance, many differoent levels of production of amylose,

All different types can aprear in same endosperms:
¢ wx/c wx/ ¢ wx-ml 1 Ac:

Diagram of types:




gy

i The germinal mutat ns. How obtained:
Female X Hale

c Wi ¢ wx-ml Ac/ac

a). Types of germinal mutotions: Whole kernels wl th mutation to one
of the alleles of Wx, - 2tain from faint lavendar to very deep blue,
Physical apresrance follows the staining reacticn -- from waxy to very
translucent, B

b)., The low amylose allele: Show faint staining, g jority are
agssociated with altered growth conditions in endosperm -- outer region of
endosperm seems fPough and wrinkled. This condition not seen in the ke nels
with the higher alleles of ix. Conditicn expressed as a dominant,

b). In above cross, two types of kerncls with respect to stabllities :
those that siow no change in staining throughout t e kernel and thoss 1Aith
areas of altered staining reactions -- wx, light lavendar or dark blue,

¢). *he tyo types associated with presence and absence of Ac, Stablility

of mutant when Ac absont; When Ac prescnt, further mutaticns occur, alt ough,
as with the pinks from c-m2, the rate much reduced cver wx-ml or c-m2.

5. Conclusions:
(1). When Ac present, mutatiors at wx-ml to various alleles of Vx —-
quantitatively exnressed, When Ac absent, no change 2t the locus,

(2). Germinal mutations occur to virious alleles, Thesc gtable in
absence of Ac but unsta le wien Ac vrasent,

(3). Behavior of wx-nl quite similer to c-m2 in essentials; guantitative
expressions; two types of mutants; relative stabllity of the gerninal mus nts
with Ac in compuorison with either original, that is, c-m2 or wx-ml rates,

6. The additive effects of doses of the mutonts with low amlvose production,.
a). Breakare-fusion-bridge ercle:

Female, wx® x male, whromosome 9 with broken end and low allele
of Wx from wx-ml:

Dy ailed
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b). The dosage action of the low r alleles in 1, 2 and 3 doses: o Ac:é’

C> The change in physical apnearance with increased doses:

WX WX WX

Wxeallele, wx wx
Wx-alliele, Wx~-allele, wx
Wx-allele, Wx-allele, Wx-allele
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¢)s Chenical analvses of ariylose content

of the wvaricus allel
doses of thems (Made by Sprague and Brimhall,

Towa 8tote Univ,)
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IV, General
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Conclusions:

l. In plants with c-m2 and normal Ux, end Ac, change occurred at Jx locus
to produce the wx-ml condition,
2e Mutations o cur wien Ac present -~ at tlmes denendent uron dose of Ac and
its stﬂte. Ho mutaticns without Aec,
L 2 N 3e The tvmes of mubations in bhoth c-m? and .A-ml rucs alike althougr the
- reactions effected obviously not the same -- and crioeya nln ve, starch structure,

e The unit regponsible COWJ““lee to Ds but

not necessurily Ds as in
other caups revorted, Hav be similor tvae o unit, however, Fes cnds to Ac,
5. Ywo troes of musants at wx-ml, 2) Those altering amount of vioze
produced, and t-ose (b) giving a change iIn %he s ruciiuc of the I Tnel -~ &

mornh010wvcal alterstion related to (2

6, The tynes of

mucations

occuring at wx-ml are not tro

ical for all muiable
conditions abi ing at normal Wx locus. Some beive like c- ml, that 1s, wx to
full 4x; Their origins inderendent in each case,

Te IL is not the rmtations of the gene that are beinpg exnressed in 211 thes
cases (c-ml; ¢ c-ri2; bz-ml, wxe-nl) but cdancos in the gene ccntrollin i
that are associnicd wit~ them or becom associnted wit' them. *he e effect
how the genic substence a’i the locus can act, Chanres in them contrel the
type of change in genic setis n/ “hen and where thece chanres will occur
depends on Ac,




