Yebruary 15, 195}

Conclusions on c-ml; outline of bz-ml; begin c=-m2,
I. Review of previous discussion:
1. Considered the origin of mutable ¢ from normdl C,

2. Reviewd the evidence suggcsting that it arose from transposition of Ds
to thelocus of the normal C,

3« Discussed chanpes in state of e-ml: The ratio of mutatkons to C to

dicentric forming events at Ds.

L. Considered the moaning of this with regard to action of Ds whe e no
phenotynic changes other than dicentric Tormation couvld be observed,

5. Conclusion drawn that the number of changes at a mutable locus mayv not
be revecaled by studr of one type of change -~ the mutati n, for exammls,
Other changes occur -- "iidden rmtations”, o L disogpy o fpus-

6. The stability of the changed states: <Tthose giving high rotio of
mutaticn to C are much more st ble in action in subsenuent generaticons than

BN

thece giving high ratio of dicentric formations at c-ml,
Te The strtes of many muteble loci of considerable immortance, The
presence of hi-den rmtations susvected or revealed in many cascs, These

will apnser as the discussicn continues,

II, Continuation of discussion of behavior of c-ml. Begin pate 7 of outline
of February 11,
1. Origin of stable ¢ from c-ml
2. The action of e on c-ml and Ds when in same cell )
3« The cecntrol of Ac on time and nlace of rmbtations: Dosages;
stabilized=-Ac, )
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The origin and behavior of bz-ml

g8 to Bz first noted in crosgs of:

b

I, Kernel h-ving mubtatior

C sh bz wx ds ac female x I p&3h Bz Ux Ae male
Liles .
C dssh bz wx ac Y
o
a). The apnearance of this kernel: C sh bz Wx backeround with areas of %
Bz ., Wx, Also, areas of wx noted in the non-Br areas. Like v
original c-ml xernel, in this respect, *
B
b). The study proved that a rmutable bz locths present In a C sh Bz Wx NS
chromosome, 5
=
Probatly appeard because of a crossover, I to Bz, C sh me"iwﬁ;y“
. - . ! . \ w f N - e :Jﬁ w N
Ve ‘Q“Jw»\ = VoW W Rl gy sl o s S \'(@_JA - \grz R3van. Tyhes quiion %
2, The mutatiocns proved to be Aec controlled, Photo of ear illustrating
linkace to sh and ratios in sh class: .. g4 )
C Sh Bz Wx “c

'\7\”(0 @ﬂ?"’ C sh bz wx ds ac female x C sh bz-ml #Wx ac



The gametes:
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Constitution of kerneal

Sh bz® Wx Ac and ac

sh bz-ml wx Ac
sh bz-ml wx ac

Sh bze-ml wx Ac

ir ac

sh bza Wx, Ac and ac

Sh bz® wx, Ac and ac

sh bz-ml Wx Ac
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Appearance of kernel

C Sh bz Wx, non-var,

C sh bz wx, var for Pz;
var for wx

C gn bz wx

8h bz wx, far for Bz,
Sh bz wx, non-var,
sh bz Wx, non-var,

Sh bz wx

a Q G a Q

sh bz Wx; var for Bz
) var, for wx
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3, If same male crossed to ¢ sh bz wx ds ac, the variegation for mutations
and for dicentric breaks rsadily seen on the ear:
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Photo of e=r ; of kernels;

Appearance of kernel:
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Qﬂ%yAle83lﬂ The Urigin and Behavior of c-m2.

I. History of the origin must begin with original plant that underwen: the
chromosome tyme of breakage~fusion-breige cycle,

1. Urigin of this plant: c*%_,
un
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a). *he cross: ,/gf/f P £ % C://?é9! _____ R
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b). The kernel selected: “roken chrorosome from male and female:
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¢). The plant from t-is kernel: Number lj2-B, Main stalk and tiller
self-polli nated: o
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2. The seedlings from the kernels on selfed ears:

Hain stalk: All se-dlings green.
‘he tiller: some kornels derived from C class showed variegat nfor
pale=greecn to green, Proved to be:
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3. Plants grown from these seedlings -- both var, and green, in field
under culture number 3592, "
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li. the green »nlants sq}f-pollinatedﬁ The variegated nlants too wealk.

5. Apnearance of kernels on theAears: Hew mutables ap eared to be
segregating.
*hese were, (1) white to yellow endosperm

(2) altered starch constisteney -- like wx to Wx
and Wx to wx but steining showed all Wx,
(3) Dicentric breaks -- like Ds-f,.1.



6., Kernels on self-pollinated ear of one plant, 35924, showed var, for
starch consistency. "
a). the constitution of chromosomes § in this plant:
ch B2
3;/, C 44}
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Plants from o ¢ o Coar ™
T./The I Wx kernels grown in following summer under culture no, 4000 A

.

‘he C_Wx kernels were in B of ti:is culiure,
8, Various tests made wit: thesec plants; Une was to self-pollinate the
ears and to cross to ¢ sh Bz wx plants,

The appearance of the kernels on the ear derived from sclf-pollination of
LLO00B=2
one of these plants: Variegated kernels and the non-variegated kernels:

Une-fourth of tine kernels were colorless and the majority of them
showed speckles of color,

In cross to ¢ sh wx nlants, C Wx, non-variegated kerr-els and kernels with
areas of color in a colorless background aprne:ired, The type of color
produced in the diff-rent areas differed markedly from that produced by c-ml,

The crosses to plants carrying C, noc variegated kernels appeared,

Apvecared, tre efore, that a new mutable ¢, derived Trom a previously

normal C locus had been produced,

IT. The tests of this new mutable ¢, designated c¢-m2,

1. Plants grown from the various btypes of kernels on the self-pollinated
ear and on the ear derived fhem the cross to ¢ sh wx,
. plants derived from the
2. Tests made, the cro-ses of the/variegated kernels on the self-
nollinated ears:

a), Self-pollinated: Apain, majority of kornels showed some color, This
as small specks of color and not too many of them. '

b). In crosses to ¢ sh wx: “early all of the k-rnels were variegnted
but the patches of color were much larger than on the self-pollinated ear,
The tynes of color patehes were not all alike, 4 wide range in intensity of
color and in its distribution within a colored area,

¢)e. The male gametes -- cm2 Sh Wx, On ears, a few areas of wx seen
in the majority of the ¢ to C variegoted kernels but not many of them.

d). The behavior very rmch resemblcd a rmutable that was Ac controlled,

3. The tests for Ac -- these conducted, c-m2 proved to be Ac controlled
as was c¢-ml, hz-ml, The same Ac in its action although the derivation

differecd, Plant JOOOB-2 was Ac/Ac in constitution:
c-y2 ShnBz Wx Ac

c Bh Bz Wx Ac



III, The type of variegation produced by c-m2. prpr constcitutions -- rgdrq
- shades,

1l General:
1. Areas with verv pale pink color to those with farily deep color,

2. Areas thut seem to resemble in all ways that produced bty normal C

3. in the deeper pink areas, the colol distrubution peculiar: Like
that produced by a paint-brush:
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lis These never present in the normal C are:ns, <| .)

5. The pink-type mutations: form a quantitative s ‘ries, from almost
no color te very deep color but clearly distinquished from those havéng
the normal C nne”otvve. )

2, The details of t-is voriegeti-n®

The bo?Vdeﬂs bet"een a pink and a regular Ctyne areat

Imortant: *he slqrp border between the
Ine sharp border between the

nk and the colorless areas,

ni
C and the colorless area,

Y

sometimes the following seent

)

3¢ The pink areas:

e

In scrne vnink areas, section with deeper pink dlffuolng into 11g,t pink
sector, but witin the nink sector. Gradiant of color change, Borders of
pink area sharp, as if mutation present in a sector bordering the pink

area that »roduces substance that the cells in pink sector can use to
increase pigment, (Pubstance 2), This mutation produces no color in cells
having it but the action in the pink sector reflects that such a rutation
occurred,



lie The colored areas r-sembling normal C:

A section on border of such a sector can show deep color grading into
color of the zector:

Lere, also, looks as if a sector with a mubation is present to left of

mutant C area, *this mutation does not produce any detectible color, but
1ts presence revealed by the border, The C cellf can vtilize tis substance
to increase its pignent, (This si subtarce 2,) The "hidden mutotion

may be a very light pink, but'no cclor seen.

5. Conclusions so far on rubabtions at c-m@,

; . o 2 s A .o 1t . -

a), Two main classes of visible mubaticns: he "pink" serics, gives
secvors with very feint m lor to those with yutrfedecp color, In the
derker colors, the paint-brush like distribution of pigment cver alcurone

layer is evident,

b). The regular C tyoe mutation, only present in quantitative serics also,
Here, the color is smcoth within the sector in contrast to paint-brusi: type
of rmtants in pink seri-s,

¢). Both rutant trpes distinguished by their reactions to cne srother

Pink - adjacent to "C"
X ] i [~ W . - . ] g
+he borders between them: The diffusible substances produced:

Substance 1 produced by pink, can be used by the C mutant cells to
incercnce thelr color,

Substance 2, produced by "C" aresns
incrrase their color,

K] .4

s ¢an diffuse into pink arecs and

d)., the nidden mutations —- Production of either substance 1 or subsbonce 2
in sector in wrich no color con be SEeN,

IV, The tests conducted to subgstantiate the above conclusicnseson the production
of diffusible substances,

diffusible
1, Tegt 1: The/substonces produced by these mutaticns at ec-m2 con be
used by The normal C carrying cells to incrcase their vigmentation,

The test cross: c-12 wx, Ac fema
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le x C Ux Ds ac male,
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ihe constitubion of the kernels examined:
wxao WX

c-m2/ c-m2 / C Wx Ds Ac Ac ac

Appearance of the sectorial kernels ~- those with an ecrly brealk at Ds in

the C Wx Ds chromosores e Rt
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The control: ¢ wx / ¢ wx / C Wx Ds, Ac Ac Ac:

The observatic s show th t two tvyres of mutations occur at c-n2: Lo
"pink" whieh produces substance 1, allowing normal C carrving cells to
incre se theilw color, and to full C tyve, that has no contribubtion of a
diffusible subsiance to the cells carrvine the normal C,

Test 2 The germinal

pink mutoticns: ( Relatively stable in —resence of Ac.
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The cross: pink-carrving mutant =lant X

' t
\

\\ \.—///

The kernels exanlned, thicse which have rcceived a newly broken end

from the male parent, How this broken chromoscme wlll behave in the
developing kernel:
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The control: c¢/c female x broken chrowocer

of variegation:
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Comperisons of the color pattorns nroduged by two crosses described:
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Corelusion: The germinal pink mutant is produce sore substance - substance 1

that the normal C carring cells can use to incrcase color but, these

normal C carrving cells also produce substance btnabt the germinal pink mutconts
can uSe. There ame no sharp borders in any of the sectors produced through
the brealkag-fusion-bridge cycles,

Test 3 Germinal pink mutatiocns selected, Used as females in crosses

it 3 it

with plants carrying c-ml, The Ac Ac kernels:
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Mutaticns to full C at c-ml occur late, to produce speckles with this dose
of Ac,

The specks of color all have exceedl
a diffusicn rim, the color gradually fading
Tests for substances 1 and 2,

B

ngly ceep centers, surrcunded by
into that of the nink background,

V. The color produced by varicus doses of C,

Quantitative -- hicher the dose, the deeper the cclor: cdhxhudwai
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2. The quantitative action of C, and the tests of jfncrease in color

produced by substance 1 when only I C present, suggests that the normal
C color produced by diffcorent doses of C reflect the almount of substance 1

that 1s present and produced by this C gene,
a). Pink rmtant can great intensify the color produced in cells with
160, It often resembles the nighest intensity produced by the doscre studies,

Conclusions:
Both substances 1 and sutstances 2 can be produced without color
Pome other factor

appearing -- see kcrnel tyves,
In"pink mutant¥, substance 1 present in excess.

limiting, this may be substance 2. .
vesy posaibly the quantitative grades reflect the amomnt of

In the"2mxX C tv
substance 1 produced, as the light colore and the derk colors are present,
within each

"maint brush”

Yifferences also shown by the pattern of color distributicn
tyoe of rmutant gector or in the germinal rutaticns -- the

broken pink

pattern vers the smath pattern,
"pink”

5
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Quantitative acticns within the ceries
lhe breckage-fusion-bridge cvecles, c
Une, two and three doses of rink -- increased color intensity,.

VI, The stability of the mutants produced by c-m2,
recovered, le in presence of

1. A number of anparently statle ¢ types

Ac,
2. The pink mutants -- show consideraile

alteraticns or mutations arise, as sectors,
vink, in absence of Ac, are stable,
wsulfficient,

stability with Ac, but new
or as germinals,

Be The mutants of
te The full C mutants -- probaily stable, but tests in

ions to pink series,

5e
VII, The States of c-m2,
ions; many musati
to full C very

1. Uriginal state =-- many hidden mutat
2. Chenged state -- the mutations to dark pink and
The hidden class much reduced. Pnoto of ear,

e

freguent,



