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The mechanism of transvositicn of Ds; Origin and behavior of ¢

L, Review of previovs discugsicn
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l. Transpositicns of Ds to positicns in short arm of chrorosorie 9 betwreen
the kncwn mrrkers:

\\'. 3 D¢ s ~~
©. a)e Hecovered cagcs -- nositicns of Ds non-rqndom,‘PWLﬂ& itb?“%Z(iyﬁL&W

b). The aberrant kernels with transpositions -- wrinkled endosp 211S 8
dead embryos,

c). The lack of germinaticn of about of the selections,

e

d)e The deminant lethaeds or semi-letals, -- To be discussed later,
3. The changed states of Ds: One case discussed: The Ds - f£,1., tive,

a), Origin in one step Trom regular Ds -- many brcaks,

b). Occurs only when Ac present,

c¢)., Prom time of occurrence, suggests one of the consecuences of
changes occurring to Ds,

d) .leturn to former shote =- occurs only through successive steps, Must

e

select carefully, Ds - f,1,., a rela atively stable state,

e). The meaning of this state will bnco”e annarent when the mutoble e-mpl,
derived from inscrtion of Ds at C is dismussed, It is not that

changes are absent at Ds but that they do not lead to dicentri
formattons.

). These states imrortant in understandin ng the nature of mutation at
the mutable loci,
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II. “‘he mechanism responsible for the transpositicons of Ds, AR
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1, “eans of aprreciating what the mechaniam nay be came from study of
several coses in which a duplicastion occurred at the time of t%anspowﬁtion of
Ds, These coses will be discussed,

2e Mirst case -~ A kernel showing brcaks between * and Sh as well as breaks
eliminating I Sh Bz and Wx wore seen in a single kernel in cross of:

Female C sh bz wx, ds ac x mele I Sh Bz Wx Ds Ac
C sh bz wx ds ac
The ear:
I kernels C kecrnels
V

I sn Wx, non-var, 59 ‘%JGA C sh bz wx 128
I-Sh Wx, var, 57 - Qual
I sh bz wx non-var, 5 C Sh Bz Wx non-var, 2 e
I s@ by wx, var. 0 C Sh Bz Wx var, 5 lualt o
I Sh bz wx var, 0 ¢ sh Bz WUx non-var, 1

C sh Bz wx, var, 0



I Sh Bz{and few bz) WX non-var. 52 C sh bz Wx non-var, 31
I Sh Bz wX var,. 0 C sh bz Wx wvar, 22

Odds: 1 I Sh Wx kernel with nattern of . ar. suggesting breaks betueen
I and Sh as well as to right of Wx,

d
I/kernel with C Bz areas. oSpontaneous breakage type; not investigate

3. Plant grown from odd kernel in greenhousc. Matured very early, Had

LRy

to be sglf-pollinated and could not be crossed -- no plants ready,.

li, The kernel tyves on ear -- 18 different classes. Obviously something
unusual about the L Sh Bz Wx ca rrying chrmosomes:

178 with I : 96 W th Y
168 with Wx : 106 with wx.

Variegation patterns -- several tyres, Suggested dunlication
present,

5. The 13 different tyres of keﬂnels grovm in field iIn following strmer,
Cytological and genetical analvsis made of the plants in each of the sub-
cultures, Crosses made wlth ezch, Tests continued the following
surmmer, The results showed that the male gamete contributed by the parent

carrying I Sh Bz Wx Ds / C sh bz wx ds in the first cross carried a chromosome
9 with a dupliceotion as follows:
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IV, Case II durlication:

1, Found in cross the subsequent surmesr,

Cross the same trze as in above
case:

C sh bz wx ds ac female x I Sh Bz Wx Ds Ac

C gh bz wx ds ac

2. Analysis of t:ls cnse showed: Duplicat on in tandem order, Ds to

left of I,
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V., Analysis of the “ossible origin of durlication and transposition of Ds,
l. Required ccnditions in both cases:

a), Duplicaticn arose from breaks in sister chromatids: In the
I Sh Bz Wx Ds chronatid, This showm b- com-ositi on of markers
in each duplicated segment,
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b), Case I: Must have break in both sist
at least, to get duplication order{breaks 1 and
chronatid (break 3), In this case, Ds inserte
at the position oomparable to break (3) I 1
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er chromatids to left of Ds,
2), and one break in one

d &n the slister chromatid
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¢). GCase II: Must have break in sister chromatids to right of Ds
(breaks 1 and=R) and to left of I in one chrcmatid (break 2). Ds in one
chromatid must be moved to positicn comparable to break (Q) in sister chronatid,
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VI, How can all of this be accormlished by one tyne of event rather than
the coincideng event of transposition of one Ds to position corresponding
with break in sister chromatid (brealk”$)2 The evidence Crom the two cases
suggest that the transpositi n phenomenon and the break nositions are
related and the expression of one type of initial situation as® ciated with
Ds action,

1. We know: Ds, as we have been following i%, produces many dicentric
chromatids at the locus where it may be, How does this ocuur?

2e Ds associated with the origin of translocations between chro cnomes:
These scen on a number of occmaions, Therefore, Ds can produce the conditions
leading to breakage and fusion,

3e A possible mechanism that accomplishes the transpositions and the
chromnosomal abnormalities: Agsociated with the state of Ds that nroduces
dicentric formation. This important to kemp in mind,

(Diagr-ms on board, pages lLa and Lb),
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VI, The origin of c-nml,

1. In discussion of transposition of

Ds, mentioned those cascs where
Ds inserted between markers, Will now

discuss those cases where it is
inserted at or adjacent to a known genetic factor, M rst case detected
was that of Insertion of Ds at the C locus,

2, The first detectod case., Feculiar variegation pattern in cross of:

x Yo C Sh wx Ds Ac
Yg C Sh wx Ds ac

¥yg ¢ sh wx ds ac female

male,.

3e One male used in crosses to 10 di ferent females of given constitution:

a). On ear, 1 : 1 ratio of CSh, non-var, to C to ¢ var, with exception of
single kernel, Photo of ear, <V\@Q Cj)

b). The pattern of variegation: Colored background with colorless areas,
of the usual typee. No color in the colorless Areas,

Various tymes of patterns of losses of C

in the different sectors on karnel,
c)es Among a total of 359 ,kernels, all as expected except one. The
pattern of veriegation on this kernel: colorless background with colored
areas:
v No colorless areas in Colored
) ’ PN arecs,
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d). Plant grown from this kernel

- culbure L20l,, Apvearance of

nlant:
Hany small streaks of yge. Ds-break tyme pattern:

Concluded
Ds in the Sh wx chroriosome,
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e)es Plant crossed in various wavs to

X test for subseauent apmearance of
peculiar variegation; for Ac; for Ds,

The tests:

Yo ¢ sh Bz Wx; C sh bz Wx; Self-pollinated; to and by Ac-tester,

to pyd ¢ Wx / yg ¢ Vx,

f). The appearance of the kernels in the croses to c shs

9 ears .

23 full colored Sh
509 colorless to colored var, Shy 725 colorless Sh
15 n ) n " shs 1453 1" Sh
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(1)e Conclude that rmioble ¢ locus present,

(2). The mutable ¢ (designated c-ml) appeared in a single tested
%amete of the C Sh wx Ds/C Sh wx Ds Ac/ac grand-arent,
his shown by the linkage with Sh,

(8)s Only % of the Sh kernels show variegation -~ suggests requiremen
of an activator, for mutations to occur,

(LL)s Ac present from tests of L20L in Ac/ac constitution, Not linked
to factors on c-ml chromocsome,

(5). Types of variegated kernels on self-pollinated ear suggested
the activator dosage behsvior like that of Ac,

(6). Ds present,in the c-ml Sh wx chromosome but not to right of wx,
probablys; this shown in tests to C sh bz , Variegation
in the Sh class and almost no sh kernels were voriegated,

Important: None of the 23 kcrnels that wsre C showed any C to ¢ variega-
lon, This wouvld be expected if Ds weve pmesent and also Ac,
Also, very few of the C areas in the kernels with ¢ to C variegation
showed any C to ¢ variegation,
Ds activity certainly prescnt; This clear in the plant
variegation and also in the wariegation produced in the crosses to bronze.

Question: Where is Ds; what is happening to it when a
mutation occurs to C?
. b o - :
VII, “he subsequent tests -- a very large numb-r of them, Cnly an outline

will be given of the important tests for our purposcs,

l.Tests of plants derived from the ¢ to © Sh Wx kernels in crosses of
original plant to females ¢ sh Wx ds ac,

a), Constituticon: c-ml Sh WX ‘\Ac
¢ sh Wx {N?c

b). Plants tested for Ac -- in all caszs, Ac prescnt,

¢). Crosses to ¢ sh wx plants: Ratios of variegation of ¢ to C
hose expected 1f c-ml is Ac controlled,

d). The crossovers: c-ml sh Wx and c-ml Sh Wx,

The variegated kernels: Ds prescnt, Sectos of wx present in
the colorless areas in kernel, The C areas were WX(MW»Q;
ok
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The non-variegated kernels: ¢ Sh Wx : None shoed any Wx to wx

variegatioq
Ilhe ¢ sh Wx kernels: None showed any Wx to wx var.

e). Ds rust be at or close to the c-ml locus as only the ¢ to C var, kernels
show presence of Ds tyve activity.



2. Tests of the colorless Bh Wx class in same cross as above:
a). Majority expected to give plants that are:

c=ml. Sh wx

c sh Wx
b)e All plants crossed to ¢ sh wx ds ac plants: No variegated kcornels
apreared on ear, elther for ¢ to C or for ¥Wx to wxe

probably no Ac,

¢). Plants crossed to ¢ sh / ¢ sh  Ac/Ac (allelic) plants.
(B) l"early all kernels in Sh class showed ¢ to C variegatione

d). Tested for Ac. All plants giving ¢ to C in cross to ¢ sh Ac nlanbs
had no Ac,

e)e This and other tests established the Ac control of mutabllity at c-mly

30 The response of c-ml to Ac doses: exactly like that of Ds,

VIlI, The Ds type activity at c-ml,

1. Above tests show that breaks occur at or close to the c-ml locus as
well as mutations to C,

3. Cytological evidence obtained for breaks occurring at known nosition of
the ¢ locus in plants carrying c-ml and Ac,

3s Neml arose in plant homozygous for Ds at standord locaticn:
C Sh wx Ds / C Sh wx Ds; Ac/ac

lie There was no Ds at the standard location in ~lant arising from
the original c-ml carrhying kernel, This shown by tests of this
c-ml Sh wx chromosgonme in a number of individuals,

5. ¢=-ml arose in a gamete that had lost Ds from its standard location,

6¢ Activity appears at locus of c=-ml concommitant with origin of mmbable ¢

from a previously normal C, Both types of events,omutation to C, and

breakage occur at this locus,

Te When rmutation to C occurs, all Ds type activity ceases at the locus of
the mutated C,

8. Conclusion: the rmtable ¢ arose from transposition of Ds to C locus,
the mutétions arise from removal of Ds from t - is locus,

Therefore, c-ml, being Ds at C, 1s Ac controlled,
Ds at the C locus -- CDS -~ is ¢ in activity.

The recessive ¢ very stable if Ac absent. Test of over 20,000
kernels obtained {rom crosses of c=ril/¢c no Ac to ¢ no Ac,
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VIII, Tests for the stability of the mutatddnC from c-ml,
1. Tests of the C kernels arising from germinal rmtations:
In crosses of c-ml to ¢ in presence of Ac,

Plants grown from them; Self-pollinated; crossed to ¢ ds ac;
crossed to ¢ ds Ac; tested for presence of Ac,

In all cases ( over 30 examined), the C is stable;

2, Tests of a few cases (rare) in which Ds activity present in the ©
carrying chromnosorie,
Some - a new transposition of Ds, In another —~osition in short
arm of ehrrnmosone 9,
In several cases, Ds still very close to the rutated locus,

IX, Before other tests with c-ml considered, rmust examine the states of c-ml,
and the changes in state,

1., The original state of c=ml: Hany breaks at c¢-ml locus; relatively
few mutations to C,

2+ The appearance of sectors with changed relationships on the kernelst

Constitutions: c¢-ml /¢ / ¢ /3 Ac. ac ac

3+ The appearance of kernels with various altered relationships between
frequency of mutation to C and frequency of brezks at c-ml,
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. The tests conducted with the various kornels: The high rate of ¢ to C
mutations and low rates of breaks or none will be used as example,

Tests -=

Stability in subsecuent generations!



5, The relation of the states of c-ml to those of Ds at other nositions:

a). Indicates that the Ds-f,l, is like a c-ml with high »ates of
mutaticn to C and low breakarates, ibo“efore, the Ds In the cas2s of
Ds-fl is actually undergoing some change in many cells but these do not show
as breaks in the chromocgomnes, In the case of c-ml, we see the other type of
event as a mutation, In the cas:zs where no muiation can be seen, we can
observe only the breaks, These a small fraction of the alterations occurring

at Ds, however,
Xe The similarity of responses of c-ml and of Ds to changes of Ac,

1, Corpeorisons between c-ml with few or no breaks and Ds in standard

location with many breaks,
2. The response to states of Ac -- example; Stabilized Ac,
a)e The patiern produced by stabilized Ac in cross of

C sh bz wx ds ac female x I 3h Bz Wx Ds Ac-stabilized (Photo)

b). The pattern of ¢ to C rmubations in crosscs of:

¢ / ¢ no Ac female x c-ml Stabilized Ac -- the very rane,

3. Resmongses to changes in Ac occuring during development: The tyme of
cross:

WX WX
female e-ml/ c¢-ml Ac x male ¢ Ux Ds, no Ac:

The kernels: 2™y /e%, | e*Wilo, Re Reoc
Speckled pattern ki paane, W bectorl 1ls in sneckled ternel
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lie The coibncident chanpges at c-ml and at Ds-gtandard i thesc kex rmels,
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