
Februvry 22, 195,

Continuation of discussion of wxerl; the Shdtebion of mutability
at selected loci; the states of a4 -M36

I, Review of previous discussion:
1. the ¢ locus - the origin of c-m2 from C in plants heaving Ac,
2. the tynocs of mutations occurring at cem2:

Class I: produces substance 1 in excess and substence 2, Colorva ies from very faint to quite dark - a spectrum of mutations in this class,Possibly the snectrum reflects ahount of substance 2 produced,

Class II, Produces substance 2 in excess but substance 1 may be linitedin those cases where color is light.

Some mutants - plenty of both substance 1 and subst ance 2, thesegive rise to cells with exceedingly dark piementatin -- as Breat as thatproduced by the normal C locus in 5 to 6 doses,

The normal C loeus -- seems to produce insufficient amounts of substance 1This may be the explanation of the quantitative expression of dosages,

 

  The } : tations -- those cas-s where change occurs at the ec-m2locus but gives insufficient color to be readily detected in kernel,Detection comes from obsorvations of effects produced on adjacent sectorwhere visiole mutation present,

 

II, The différences betwoen c-ml and c-m2 quite obvious, ceml sroducesonly mutations to the normal C woe. Only once has a small sector on aSingle kernel shown a mutation resembling that of calss I above and manythousands of kernels showing mutations of c-ml have been examined,
Ir the units at the C locus -~ presuma>ly Ds in the case of e-ml, andsometring similar in the cass of Cemé, -~ were the same in the two cases,we should exnect to find some c-m2 like mutations arising from c-m1 bysome cnange in Us that would sirmblate or replace the former action,not observed,
Why do the two mutable C loci - c-ml and c-m2 ditfer intheir exovession?What is controlling the expression of the genic material when a change occursat the locus, under the influence of Ac?
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III, the tynes of changes thet have been examined at the C locus:(1) = c-ml from C Ac controlled

(2) - e-m2 from © Ae controlled

(3) cam from ¢ Ac controlled, ‘his case when it first anper «dgsve mutati ns that resembled those produced by c-ml states that showhigh frequencies of mutation to C and no breaks,
Ga

oy --
:

- (1) e-m3, “his a@rose from a normal & locus, it is not Ac controllec¢“he types of musations: two only a) to the nornal ¢ exoression; b) to& pale producing mutant -- the sane pale color in all cases,

The recessives: Witho t Ac -- Ceml, c-m2, c-mli are all stable recessives,the known recessive ~ c ~ ig also capable of showingcolor in the prosence of a factor —- Blotch -= located in chromosome 6by Dr, R.A,Bmerson, The color »roduced very clearly differs from thatgiven by rmtations of ceml, e-m2, e-m3 or c-ml..



no

The common component of all these cases is -= a chanre at one positicn
in the short arm of chromosome 9 == corresnonds wit: the ¥ Locus.
+he changes in all cases affect the production of pigment in the aleurone
layer of the kernel,

This indicates that there is sometring at tris locus in the ehromosone
that is associ ted wit. the development of pigment, Its mode of action,
in t:is respect, however, can be controlled quite differently, This shown
by the differences in the expressions of this pigment in the cases described,

What is the nature of tris control? What kinds of changes occur that
resuht in snecific tynes of gmic action?

Pessibly some answors to these auestvions can be had in examining the
origin of other mutable gonos, and the behavior of known recessives to
influences on them, The case of wx-ml will illustrate this,

IV. The origin of wxeml -- previously discussed?

1. wx-ml was present in a single gamete among many t>-ousands observed
thet weve derived from plants carrving c-m2 Sh Wx and Ac,

2. this mutable locus -- proved to be Ac controlled,

3. The time and the cells in wich mutat® ons will oecur -= like all other
Ac controlled mutable genes, -- it responds to doses of Ac, stetes of Ac,
changes in states or doses occurring somatically in the same manner as other
Ac-controlled mutables, This proves by combinations of them in the
same kernel -- like the cases of combinations of ec-m? and Ds, vreviously
descrived,

4. The types of mutations occurring at wx-ml: A quantitative sories,
from a very small amount of amylose to the maximum amount observed in
normal material,

Continue with outline, page h, February 18 discussion,

 

The inducgtion of Ac-controlled mutability at selected loci,

I, From above discussions of origins and similarites of mutable loci
derived from particular plants carrying known mutable genes, one should
be able to predict the origin of new mutabdle senes and théir behavior,

a), If we assume that ceml, c-m2, bz-ml, wx-m-1, 5,5,7,8, ceml; arose
from insertion of some controlling material at the locus of thegene, If
we know that tis controlling material can be transpos-d from one location
to another, then:

(1) In plants e¢ rrving both Ds and Ac, transposition of Ds couldoccur to various loci, among them, the locus of a known gene,
(2) By setting uo the “proper tost conditions, such insertions,

after they occur, should be detectible,

II, The nature of the tests confiucted: The original test made as a"yilot" exveriment as the freauency of occurrence of transposition of Ds to
a particular locus tt known, The original test was small and no eontrols
were done,



1, *he nature of the pi&ot experiment:

a). Number of plants carrying A, Sh, / 7 Sh, in chromesome 3 and

Ao Bm, / A, Bm, in chromosome 5 hort arm grown, Each »lant had Ds inone chromo ome™5 long arm and Ac at an unlmown Location in the chrenosomecom:lement:

b), Pollen from two sourses used on these plants:

(1) a, sho No Ac; neither recessive mutates in presence of Ac
nN u " tt t M it i nN

2. The results:

a) 72 ears from cross (1). All kernels with normal appearing aleuronecolor except 1, ‘This kernel showed colorless background with colored pots,

b). 120 ears from cross (2). All kernels normal in color with exception -of tnree. These three found on three different ears, Bech showed acolorless backrrovund with colored spots or areas,

3. The tests of the single kernel from cross (1). It proved to te amutable gene -- desi pnated a omit. It was Ac controlled,gmxkxax Manner ofcontrol exactly like that of “all other Ac-controlled mutables examineds

a). Without Ac -- commletely coloress, stable,

b). With Ac: mtat-ons of two main tyves: pale color, and full Agtolor,

The diffcorences in expression of these two classes of mutents:

Pale Full A
No diffusion rims Diffusion rims

  
¢). Mutations in she plants -- similar; will be considered sho:tly,

d). The germinal mutations -- like the mutations in kernels to givesectors, ake, full Ry.

e). The changes in state: Few chanves in state noted, “ne typeappeared on several occasions: colorless with only a few small spots of thefull Ac type -- diffusion rims.
The meaning of chanzes in state at the mitable a, locus will bepresented shortly in the examination of a,~m3, another Ac-controlled mutable,



lL, The tests of the three variegated kernels from cross (2),

a) The female parent:

Ao Bm], Ds Pr
wy

As Bry ds pr

b). The three kernels removed, nlants grown from them, Tests
conducted to determine the nature of the instability expressed in the kernels, »

(1) One plant: In the tests of this plant, the chromcsome 5
contributed by the female parent was not transmitted to the follow neg
generations, Sometning wrong with it, No cytological examination made,
this mtable condition lost, therefore,

(2) Plant 2: Préved to have a new mutable a. locus, This
arose in the Ro Bm, carrying chrosome, In this plant, somthing wrong
at the Pr locus or’ close to it -~ not male transmissible, The crossovers
recovered -- carried aj-ml Bm, ds pr.

(a). asm: Prived to be Ac controlled, and again this
expression the same fs that shown for all other Ac-controlled mutable loci
with respect to time of occurrence of mutaticns as an expression of Ac dose
and state, The nature of the mutations -+ many very pale mutations, few
like full A, with diffusion rims: .

" Lour nolo \ mole mutator ur

on
the range of pales -- very light to quite dark; no diffusion rims, irom
frequencies observed in this initial state, many hidden mutations susnected,
They do not give any perceptible amounts of color,

(3) Plant 3: A naw origin of mutability at Ao in the A, Br

chromosomes This rmtable is not Ac-controlled, Designated Bo-M3

It mutable behavior very different from that of the Ac-eontrolled TIDES»
Many of the mutations to full A ex>ression and some to paleg of varyingintensity. Many early occurin&S mutetions in the plant; many changes toStable ap, Many chanres in state occur, and these tale ~lace early indevelonmént of »nlant, Plants may be highly sectorial for many cnancedstates, Can be exb-acted from these plants and maintained as altered states,

5. Conclusions: 4ltnougs test is small, and no control, it is clearthat new Ac-controlled mutable loci may be obtained and at loci previouslyselécted for this, The mecmnism of control can be anticipated but thetypes of mutations that will oceur can not he anticivated, thisWill beshown in the examination of aj-m3, an Ac-controlled mutable locus derived
from a normal Ay in plant carrving Ds and Ae,
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Tas STATES OF A,“M36

I. the origin of 4,-m3.

Constitution of pant:

sts being conducted to investigate the behovicr of Ds in the Pr Chr.
ars;self-pollination of tris plant: pone variegated kernels appcareds

tre of variegation surgested chance at the Ay or A> locus.

Crossed to a3/24 plant: “hoved that the locus involved was An

. . 1va No mutables pressot at teis locus in sis.sor ~lants,
II, the subsequenttests: this new mutable »nroved to be Acecont rolled,The expression of mutations differed markedly from tiosc of a,—ri just
described,

1. Must be emphasized: ‘the time of occurrence of mutations completcly
controlled by Acand its dose and state, The type of mutations ec nsrolled
by conditions vresent at the ay-m3 LOCUS,

2. “he oriptnal state: Rether dark pale bnCkground with very deep AySpots or -raas, each showing diffusion rime

3.0hangcs in stete occurred frequently in comparison to the i -frecuenceof such occurrences in ajom.

ue the types of change in state are important, lUffects seen in both thekernel and the plant,

IIIT, The tynes of states: See chart,

IV. Summary:

1. Origin of ayo in A,/A, plant. One of the loci affected, “hisplant carricd Ds in chronoscre 5 and Ac in unknown“loossienn

2. Uriginal state -- dark pale with no Ae; Muteticns with Ae to PullA,, to lighter ales, to colorless,

Be In course Of study, a number of different states isolated, Hachcheract:rized by the trees of mutations that occur in the presence of Ae,

lL, The rolation cf one state to that of the imewm a,-bt condition,The cnanzes in state observed in t>is a, ~Dt assoeletcn --= by Nuffer,

— 5. The stase of the normal recerecessivy AG Gb pe of mutationphenomenon would he expected if a ney : bre mode:

Deto of nn cals Redferaseny at

.
0
9

 

6, the stabe of the mtable loci « vory imporuant as ect of the controlsystem, What differences exist ariong these states that serve to producethese effects?
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