
February 18, 195):

The origin and behavior of cem2; the origin and behy ior of fxeml,

I, Review of previous discussion,

1, Attempted to show the action of Ac on two different loci it controlswhen these are located in two different chromosomes in the sane nucleus.

a). Both respond alike i- any one kornel to doses of Ac -- 1, 2 and 3 Ae,£
3

b). Somatic changes in Ac leading to forration of sector with altereddosage action -- reflected in the mutation or break behavior at both loci,

2. Question would a»vpear: Does Ac ecntrol not only the time duringdevelonoment when changes at c=ml or Ds will occur, but also the cell in w-ichit will occur?

a). The test of this: c+ml wx / c-ml ux /c Wx Ds, Ac Ac ac. ‘Thesectors in which the Ac action had altered examined to give patches of ¢and patches of wx, Do these patches coincide? Do tney represent eventsoccurringto c-ml and to Ds in the very same ge11?
b). How this could be told:

Assume, during developnent, mutation to e and break at Ds occurin the same cell:

All cells arising from tris one would be © in genotype
All cells arising from this one would also be wx in gm otvoe,

Sector would be formed from tis cell: The ovter pv rt of thissector terminates in the aleurone layer -=- C color, Underneath, the starchin the cells of endosperm would stain wx:
Yiagvam of the sector?

e

 

ec), Would exnect coincidences to a-pcar in nign numbers, only if thestates were reciprocal in this case -« the state of e-mL must give a verybigh frequency of mutations to C and few #f any breaks. That of Ds must givea high frecuency of breaks to eliminste the Wx, Deviations fron these twotypes of behsvior would not give a coincident C wx sector,

ad). In the test made, a high coincidente of G aleurone with underlyingwx starch, This indicates that both C-ml and Ds are altered in the sane cellat the same time,

3. Conclusions: the coincidence observed suggests that Ac effscts theexpression of Ds, waorever it may be located and regardless of nunbors, in thesame cell at the same time -~ witcin limits difficult to determine,
the time curing development and the cells in wichAc-controlled changes at the loci it controls is not*random?™" Some conditicnsmust arise in these cells, underthe influence of Ac, that results in c»anrcesat both e-ml and at Ds-standard ‘location,



IIg Review - continued:

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

ee General conclusions:

a), Ac controls when and where changes will occur at the various loci
it controls -- cm-l, bz-ml, Ds 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 deve nds on the
state of that locus itself:

sate 1 a o w) a} ¢

series of cells x x x x x
in which changes occur

- Cc Cc
State 2 C C C2)

30 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 addition of Ds to the
action of Ac, Appear to be independent.

l.. Discussed briefly the origin and beh: vior of bz-ml. Mueh like that of
ceml,

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

III, Continue account of cem2, pase 3 of Feb. 15 outline,

IV, General conc’ usions from discussi ns of ec-ml and C=-M2.

1. Mutations of c-ml: To original C tyne action, Intermediate alleles
not produced,

2. Mutations of cem2: Exhibit a variety of phenotypic actions’ quantitative:
and qualitative differences in action exhibited by the various difverent
mutants,

3. What doss this mean with regard to the genic action at the normal C locus

a 4. Does the action of c-m2 indicate the the C locus is compound?

5. lr not, what is the nature of the change, or series of changes at the
locus of c-m2 that is resnonsible for the variety of different tynes of
action?

6. “ow may we interpret genic action ah a single locus ? Does some trne
of control exhist at the locus wich alters the tyre and degree of genic

, action? Can we explain the behavior of c-m2 on some basis other than that
it reflects a compound gene? Is there some bettcr interpretation and how can
it be tested?



it would be

been considered,

Before attempting to find answers for these guesti
better to wait until more of the actions at mutable loci

Te

 
nd behavior of wxeml

 

The origin

I, The origin:
-

5 -. =ec sh wx ds ac females x cem2 Sh Wx Ac male ~~
cem2 Sh Wx Ac = ~

-ernels: Nearly all c¢ to C Sh Wx. ~. \
oy . . *

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

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

Areas of different intensities of blue stai ing in a red-staining
background,

Pollen examined:

~~ deen blue,

EL, Plant from this kernel grown.

haploid conditicn; starch in grain;How produced;
vance with wx; Apooarance with normal Wx

1,Pollen:
— Appear

with I-KI solutions,

Most erains WX.
Few grains stai ing blue @ th I-KI

Pollen of particuler plant:

ied from palé A vender to intense blue,Intensity of stain var

present,mucable wx locus

ried by the

aIndicated that

Tests, indicated below, showed that mutable wx carr
e-m2 Sh chromosome, Origin, then, in the cem2 Sh Wx parent plant.

7 a . 4 .2, the crosses of tis plant to those that were c shwx ac:

a), Linkage relations of c to C and wx to Wx kernels indicated the
presence of a mable wx in the c-m2 Sh wkronosome,

e-m2 Sh wxeml &c
sh wxS ac
 

Constitutio- of nlant:

e

ees with thece

trons at wxeml,

Appearance of wx to Wx in } of the kernels, the linl
ted Ac control of muta

Ac control through
narly

e to © varierated kernels, etc., sugges

. | f e
Cages VA nr bay Ge .3, The me Ot ~~ also showed evidence of

dosage action -- speckled for ec to C mutetions; sok for wx to Wxs
mutations of e¢ to C also early mu:ations of wx to Wx alleles,

4, Plant crossed by pollen from a C Sh wx Dsac tester plant:

and speckled pvatt rn, only in tose kernels that were
a). wx to Wx,

ricgated due to Ds breaks in C Sh wx Ds CUPONOS ONE»also C to e@ va



« “ector with chanced Ac action -- affected in same manner both the
areas (breaks in C Sh wx Ds enrcmosone) and the wx to Wx mutaticns,

atk . an Arcot 2 Ea? alte

oN pal \ oe a
Ohare tify

vane aliaeg

Viagrams of types oe ey pebe; > Toate. ub fh ae

    
5. Subsequent tosts: no doubt abovt the Ac control of musaticns of wx-ml,

_ Becsaydre, Fab, 22
III, The nature of the mutations occurring at weeml,

greedYolus4 .
1. the nature of the action of the normal alleles, Wx and wx,A

Oe

 

a). WX Wx wx endosperm -- starch is amylopectin, ‘Stains red with I-KT

b). Wx ux wx " daeof starch is amylose Stains blue with I-KI
“60 » amylopectin

‘T . Lf : ic) . wx Wx wx 7 a8» amylose if tt "

da) . Wx Wx Wx il 28% HT it nt ur ft

e). Physicalappesrance of the different kernels above: wx wx wx is’ Iike™candle wx in apnearance; Wx -- more translucent,
a : or x4 *2. the know wx” mi‘ant from S.A. -- one dose, 0,65% amylose, Stains

very faint lavendar, Physical appearance, waxen Y@

3. Mutants produced b wxeml , On criteria of both stainine and vhysicalD & pnyappearance, many different levels of production of amylose,

All different types can aprear in same endosperm:

ce wx/c wx/ c wxeml 1 Ae:

Diagram of types:

 



4. The germinal mutat’ ns. How obtained:

Female x Male

Cc wit c wxeml Ac/ac

a). Types of germinal mutations: Whole kernels with mutation to oneof the alleles of Wx, - Stain from faint lavendar to very deep blue,
Physicalapvearance follows the staining reaction -- from waxy to very
translucent, _

b). The low amylose allele: Show faint staining, Majority are
associated with altered growth conditions in endosperm -- outer region of
endosperm seems fough and wrinkled, This condition not seen in the kernels
with the higher alleles of Wx, Condition expressed as a dominant,

  

b). In above cross, two tynes of kernels with respect to stabilities :
those that sow no change in staining throughout tee kernel and those with
aress of altered staining reactions -- wx, light lavendar or dark blue,

c), *he tyro types associated with presence and absence of Ac, Stability
of mutant when Ac absent; When Ac present, further muteticns occur, alt ough,
as with the pinks from c-m2, the rate much reduced cver wxeml or c-m2?.

5. Conclusions:
(1). When Ac present, mutations at wxeml to various alleles of Wx --

quantitatively exnressed, When Ac absent, no change ot the locus,

(2), Germinal mutations occur to verious elleles, These stable in
absence of Ac but unstavle wien Ac v:esent,

(3), Behavior of wxeml quite similes to c-m2 in essentials; quantitative
expressions; two types of mutants; relative stability of the germinal mus: nts
with Ac in comperison with either original, that is, c-m2 or wx=ml rates,

6. The additive effects of doses of the mutants with low amlyose production,.

a). Breakare-fusion-bridge ercle:

Female, wx x male, whromcosome 9 with broken end and low allele
of Wx from wx-mlL:

‘pyatleg   
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4 vb). The dosage action of the low r alleles inl, 2 and 3 doses: No Aci

@ The change in physical Qoneavaneca with increased doses:

WX WK WK

Wxeallele, wx wx
Wx-allele, Wxeallele, wx
Wx-allele, Wxeallele, wWx-allele
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¢),. Chemical analvses of amylose content of the varicus allele
doses of them: (Made by Sprague and Brimhall, Iowa Stcte Univ,)
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IV. General Conclusions:

1. In plants with e-m2 and normal Wx, end Ac, change occurred at “ix locusto produce the wx-ml condition.
2. Mutations o cur ween Ac present -- at times denendent upon dose of Ac andits state, No mutations without Ac,

a ae 34 the times of mutations in both nme and weer mucs alike althoug. thereactions effected obviously not the same «= antpao0cyanin ve. starch structure,
lL. The unit responsible commarableto Ds put not neces ardily Ds as in

other Cases reported, Mav be similar tyne of unit, however, Resv on
5. “wo troes of musants at wxeml. (2a) Those altering amount

 

produced, and t-ose (b) giving a change in the s pucti:e of the
morpholorical alteorstion related to (7).

6, The bynes | of mutations occuring at wxeml are not trvieal for all muted?apleconditionsaris ing at normal wx locus. Some bensve like cejml, thet is, wx tofull ax; Their omigins inderendent in each Cas€a
Te Tt is not the rmtations of the gene that are being exnressed inald thesee

   

cases (c-ml; cCome; ba-ml, wxeml) but cuancres in the mene ccntrollin: YYthat ave associnicd witn them or become associated wit them. these“eftecthow the genic substence at the locus can act. eenes in them centre] the 
type of chance in sonic ecti-on/ “hen and whe these chanres will occurdepends on Ac,


