w]lle~

were grown from these kernels, all should possess two normal
chromosomes 9, The selection of the C Bz « C bz, 3h = sh, #x - wx
kernels, on the other hand, should zive rise to plants with a normal
chromosome 9 ocarrying ¢ sh bz wx ds and a Duplication chromosome 9
with the various constitutions indicated in the supvlement to

table 8, DBecause the region between Bz and ix is the longest, the
most freguent of the cross-over classes should be;normal chromosomes 9
with I Dsl Sh Bz wx and Duplication chromosomes ¢ with C ds sh bz .ix
#x Sh Ds? (crossover region 4, supplement to tadle 8), C{rossing over
ratios may be determined in regions 2, 3 and 4 by comparing the
frecuencles of the various classes of I kernels showing variegation.
The numbers in the I bz - C bz, sh wx class, (region 2), the

I bz - C bz, Shesh, wx class (region 3) and the I - C Bz - C bz,
Sh-sh, wx class (region 4) are 12 1 3 1 76, respectively, The
orossover units for regions I to sh, Sh to Bz and Bz to ./x in normal
chromosomes 9 are spproximately 3 : 2 : 21, respectively. The
agreement in the two cases in relative frecuencies in the several
orossover resions is close, No serious disturbance in the relative
frecuencles of crossing-over in these reglons is occurring in the
plants that are heterozygous for the dunlication.

Moreover to test the projected constitutions of the zametes
produced by plants 4628D~10 and 11 (table 8) it would be necessary
to grow plants from the various classes of kernels in this table and
test the chromosomal and genic constitutions of the chromosome 9
contributed by the male parent, Hecause the constitutions of the
cliromosome 9 in the gametes of the mother plant (4306) were probably
the same as those produced by the two tested plants of sub=culture D,
the probable constitutions of the plants in subecultures ¥ to I can

be anticlpated,
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On the self-pollinated ear of plant 430%, the various crossover
classes of kernels of the tynes indliceated in table 8 were likewise
present, The chromosome 9 constitutions of the examined plants ar’sing
from a selected number of such kernels has been glven in table 5., The
correspondence of chromosome constitution with expnectancy on the
basis of the selection was confirmed by the cytolozical analyses,
Plants in sub-cultures G and H of culture 4628 should carry two normal
chromosomes 9, one with I Ds 3h Bz wx and ome with C ds sh bz wx.
“hese plants should be aAc ac, as the type of varlegation observed in
the kerﬁels from which they arose would suggest, The plants in sube
culture F should have the same two chromosomes a8 plants in sube
cultures G and I but these plants could be elther ac¢c Ac or ac ac,

The plants in culture I, not examined cytologically, could be expected
to have two normal chromosomes ¢, one with I Ds'sh bz wx (an I de sh
bz wx chromatid is infrequently produced) and one with C ds sh bz wx,
These plants could be ac Ae or ac ac. The exact genic constitutions
of chromosomes 9 in the plante in sub=cultures ¥ and L could not be
projected in advance other than to anticipate the presence of the

dunliecation chromosome 9 resulting from & crossover in recions g to_ﬁﬁ

and chromosomal constitutions of these plants will now be glven,

{e) Sube-culture F

By aopropriate crosses of plants in sub«cultures ¥ to L, the
genlic constitutions of the two chromosomes 2 in each tested plant
was determined, Plant 4628F«)l, known to have two morpholoically
normal chromosomes 9 because it was examlned cytologically, was

crossed to two C ds sh bz wx ds ac female plants. The types of kernels
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appearing on the two resulting ears are given in tadble 9., This

plant was obviously Ae Ac {allelic positions) in constitution,

The supplement to tadble 9 indlcates the types of chromatids that plant
4628F-1 would produce on the bvasis of the given constitution, The
observed ratios of the wvarlous classes of kernels on these ears
confirms the projected constitution of thls plant, The plant had a

normal chromosome 9 with I Dsl

Sh Bz wx and a normal chromosome 9
with C ds sh bz wx, The Ds locus is present just to the riazht of I,
It should be noted that crossing-over between I and Sh 1s not affected
by the presence of this Ds locus (4.9% crossing-over).

#lth the same aleurone genes in chromosome 9,the variegation
pattern produced by a Ds locus in this new posltion is strikingly
different from that produced by a Ds locus in its standard loecstion,
In this new position,a Ds mutation will glve an acentric fragment
carrying I and a dicentric chromatid with Sh Bz wx, as shown in the

following diasegram:

1 8Sh Bz WX

) A

I 3h Pg WX

The dicentric chromatid produced by a Ds mutation at this locus will
undergo the breakage~fusion~bridge cycle beginning in the ananhase
followins the Ds mutation, In this first anaphase, the genes 3h and Bz

will be looated close to the middle of the bdbridge:

- ~

C/ Bz Sh Sh Bz N

Because the bridge may be broken at any position between the two

centromeres, it can be anticionated that some of the breaks in thls



Table 9 Cross of 4628F=1
]
I Ds $h Bz wx

1 b &

Veva At ds sh bz wx
C sh bs d8 as{ x I Ds 3h Bz Ao Ao d] Cds s z

C ds ah bz 4628F=]1

Kernel type Cross=over 4388C=4 4363-14 Totals
region x x
4628F=-1  4628F~1
I-C Bz=C bz, Shesh nonw~c¢,o, 181 ae &70
C sh bz NON«0,0, 153 83 238
Reglons l&2
1 sh Region 1 l 1 2
Reglons 143
C Bz~C baz,Shesh Region 1 0 1l 1l
I bz-C bz, sh Reglon 2 8 4 iz
C 3h Bz Region 2 6 8 1z
I bz=C bzj Shesh Region 3 10 é 16
C sh Bz Reglon 3 2 3 5
I sh Regions 1&2 9 0 9%
C bzj) 3hesh Regions 1&3 b3 0 1l
I Bz«C bz} sh Reglons 243 0 0
C Sh bz Reglons 2&3 0 0 0
Totals 371 193 564

* This class is not accurate for showing oross-over reglons, It
includes (11 losses of Ao and (2) loss, transposition of changes in
state of Dst,
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Supplement to Table 9 A
1 Ds 3h Bz

Chromatids produced by plant 4628F-)

C 4s sh b2

Chromatid

const 1tutions Appearance of kernel in table 9
Non~crossovers ~ I Da 3h Be I-C Bz~C bz, 3hesh

C 43 sh bz C sh bz
Cross-Qvers I ds sh bz I sh
Region 1 C Ds Sh Dz C Bz~C bz, Shesh
Cross-overs I Ds sh bz I bz«C bz, sh
Region 2 C 4s 3h Bz C sh Bz
Cross~-overs I Ds Sh bz I b2~C bzj Shesh
Region 3 C d4s sh Bz C sh Rz
Double ocross~overs I ds 3h Bz I 3h
itecions 1 and 2 C Ds sh bz ¢ sh bz

1 4s sh Bz I sh
Rerions 1 aind 3

C Ds 5h bz C bz, 3hwsh

I Ds sh Bz I Bg~C bz, sh

fleglons 2 and 3
C ds 3h bz C Sh bz
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division will ococur to one side of this Bz Sh Sh Bz segment instead of
within this segment, This would give rise to two daughter cells, one
containing no 3h or Bz locus and one containing two 3h and two Bz
loei, The I locus, carried br the acentric fragment, would be lost

to both daughter cells:

A B
X
&
Ro I, Sh or Bz No I loaus; two 3hj
iooi two Bz loci

These two sister cells should give rise to two adjacent (twin)
sectors in the endosperm, one having a C bz phenotype and one having
a C Bz phenotype in which C bz areas appear, These C bz areas would
arise from the continuation of the breskage-fusion-bridge cycle in
cell B that was initiated by the original Ds mutationt

|

Bz Sh 3h Bz Bz Sh Sh Bz

Bz Sh Sh Bz .
& - -
C O — — | X 4 ,

Bz Sh 8h Bz

Metaphase i T Subsequent
: Anaphase
4y ' break p

Cell B B CelB



Twin sectors of the type diagrammed above were present in all of
the variegated kernels in table 9.that received an I Ds Sh Rz wx
chromosome from the male parent, This variegation pattern is very
striking and is strong evidcnoe for thz presence of a Ds locus just
to thevrignt of the I locus, That this location is corr:ct, is
obviocus from the genic constitutions and accomvanying variegation or
lack of varisgation in the crossover chromatids recovered from plant
4628F-1 (table 9),

Plant 4628F-2 had the same chromosomal and genic constitution
as plant 4628F-1 with respect to the aleurone genes carried by the two
chromosomes 9. «hen erosseed to C sh bz wx ds ac female plants, no
variegated kernels appeared (table 10-a), When crossed to a
C sh bz wx ds,ac ac plant, agaln no regular variegstel kernels
apoeared (Table 10-b), PFrom this cross, it may be concluded that
plant 4628F-2 has the constitution I S8h Bz wx / C sh bz wx, It does
not carry a Ds locus that 1s resgularly producing a dicentric chromatid
carrying genes in the short arm of chromosome 9%, That a Ds locus may
be present was suggested by the prescnce of a2 small amount of varie-
gation apnearing on a few of the kernels represented in table 10-~b,
This nlant may have a newly transnosed Ds locus or a Ds locus with
a changed state giving few if any dicentric chromatids (extreme
few-late Ds?), These possibilities will be tested this summer,

(d). Sub-oulture G

Plants 4688 Gel, Gw2 and G~3 proved to be similar tn the chromo=
somal and genic constitutions of their chromosomes 9, 4ll had a normal
chromosome 9 with I Ds Sh Bz wx and a normal chromosome 9 with

C ds sh bz wx., All were Ac ac, Table ll-a shows the types of kernels



Table 10~a

*
C sh bz wx ds ac 9§ X 46287z I "08" Sh Bz
¢ ds sh bz
Eernel types
Cross I sh I sh C 8h Bz C sh Bz ¢ sh bg

43683«2 x 4628F-2 115 6 6 3 84
4468C~4 x 4628F-2 219 15 23 6 226
4468C=-0 x 4628F-2 210 14 12 13 213
Totals 544 35 4) 22 13} .34

Total kernels: 1168

* See @nT



Table 10-b

C sh bz ds, A0 a0 ¢ X 40688F=-2 ¢

. Kemg; tipes

I sh I an v C 3h Bz C sh Bz C sh bz
0.0, Tegion lf c.,0, Region 1 o¢.0, region 2

146 8 1 4 173

Total kernelss 342
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appearing on the ears followling the croass of these plants to

¢ sh bz wx ds ac female plants., The results obtalned are similar

to those recorded in table ¥ with resnect to the types and freguencies

of the chromatids that were produced by the heterozygous parents,

Beoause of the .c ac constitution of these plants, the presence of

Ds may be detected in only half of the kernsls that received a

chromogome 9 carrying a Ds locus. The variegation patterns in the

kernels having both Ds and ic are the same as those appearing on

the ears from simllar crosses involving plant 46287-1 (see page \3 ).
In table 1leb, the types of kernels are given that resulted

from the c¢cross of two of the 3 plants In sub-culture C to ¢ sh Bz wx ds

ac Temale plants, Crossing over 1s normal in frecuency in the I to

Sh segment, as indicated in both tadles 1l-a and 1l-b (5,5% and 3,9%,

respectively), Among the 1243 kernels in table 1ll-b there were

only 2 that were ¢ to ¢ vueriegated, Both kernels carried 3h in the

C Ds chromosome, In table llea, there were only 3 C 22 - C bz

kernels on the ear among the 1461 kernels, All three carried Sh in

the C Ds chromosome, The chromatids carrying C Ds 3h 82 wx should

renresent the cross overs that ococurred im resion 1,--between I and Ds,

These 5 cases in tables lle~a and ll-b, renresent approximstely one-

fourth of the crossovers in this region that are expected to be

present on these ears, If it may be ass med that there are 20 crosse

overs in the region between I and D8 among the 2704 kernels onh these

ears, the cross over percent in this reglon is aporoximately 0,74.

The G';;riegated kernels on these ears will be olanted this summer

and the Individuals arisine from these kernels will be tested for the

presence of a s locus Just to the right of the 2 locus in order to be



Table llea
c shkz; ds sac ¢ x I Ds Sh B2 wx 4 a0 ¢

C ds sh bz wx

4367B=2 4360a=2

4363«1

4363-14  4462C=-B 4684-3

Kernel type x x x x x x Totals
4628G~1 4628G-2 4828G=2 4628C-2 46280-3 46a%6-3
I-C Bz=C bz, Sh 107 19 18 38 108 (-3 351
I sh 109 26 25 32 106 48 348
C sh bz 202 45 25 53 219 97 641
I sh 7 3 2 4 5 1l 22
C Bz=C bz,Sh 0 1 0 1™ 0 » SR 3
C 3h Bz 8 2 2 0 17 6 35
I bzC bz, sh 8 1 2 2 12 1 26
I bz-C bz, Sh 3 0 1 0 8 2 12
C sh Bz 10 2 0 4 8 3 25
C bzj Sh-sh 0 0 0 0 0 0 o
C Sh bz 0 0 o 0 0 0 0
I-C Bz~C bz,sh 0 0 0 0 0 0 0
Totals 454 99 75 134 479 220 1461
Summary: 757 I : 704 C Crossing-over I to 3h = 5,54
% " 4T is‘ il .Ef‘wk W .o {&; . dm% 7 Jait



Supplement to table llwa

' gt 3 vg
Ve ¥ mn .
C sh bz ds ac ¢ x -D83h B2 .5 404 | 3.
¢ ds sh bz &
|V
Non-crossover _ Ao - I-C Bz«( bz, Shesh 7351
chromatids Ds Sh Bz\
ap - I 8h
ds sh bz Ac and ac " C sh bz
Crossovers ds sh bz ic and ac b I sh
Region 1 /.Ac - ¢ Bz«C bz, Shesh 3
Ds 3h Bg
N ae - C 3h Bz
Crossovers ' , Ac - I bg~C bz, sh 26
Ds sh bz
Reglon 2 Nac - I sh
ds 3h Bz Ac and ac = ¢ Sh Bz
Crossovers pr - I bz~-C bz, 3h~sh 12
Ds Sh bz
Reglon 3 Nac - I sh
ds sh Bz Ao and ae = C sh Bz 25
Double orodséve&s’
ds S8h Bz Ac and agc = I sh
Regions 1 and 2
Ds sh bz Ac and ac = C sh bz
Regions 1 and 3 ds sh Bz Ac and ac = I sh
, Ao - C bz, Shesh 0
Ds 3h bz
Mac - C 3h bz 0
Regions 2 and 3 /,Ac - I Bz-C bz, sh 0
Ds sh Bz
\ac = I sh
ds Sh bg Ac and ag = C 8h bz 4]




¢ sh Bz ds ac ¢ x

Table 11l~b

¢ ds sh

I Da 3Sh

Ao aec d

4628C~1 and G=3

Kernel CrO88=0ver 4353=2 434728 4353-14 434743 Total
type regions x x X X otals
4628C0=1 4688G-3 46P08G=-3 46280G=3
Non 06,0, Ac and ac
I sh _ 195 167 147 74 583
Regions 1 & 2
Ac snd ac
Non ¢.0, 40 and ae
£ sh 197 157 169 a8 611
Regions 1 & 2 ao
Region 1 4ic and ac
I sh 11 6 11 4 32
" 2 Ao and ac
X * ¥
C~¢ 3h Reglon 1 Ae 1 1 0 0 2
Reglon 1 ac
C Sh - 2 7 2 4 15
Reglon 2 Ac and ae
C=-c sh Reglons 1 and 2 ie 0 0 4] 0 0
Totals 408 338 329 170 1243
X Tl ALY VA HQ; Owiiung 4 f F-=t Ui ny
iy,
e [ e ety e gl s A
A K e ot VAT QfTTne Y TE = W guuis
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sure that no event other than Ds mutations were reshonsible for

the appearance of the U Bz « C bz or C to ¢ variesstion irn these
kernels, The presence of the Sh locus in all five of these kernels
strongly supports a C Ds Sh constitutlon thut arose from a crossover

in rezion 1.

(e). Subweculture H

Tests of the genic oonstitutions of the two normal chromosomes 9 in
each of the two plants in subwculture H are not extensive, Plant
4628H~] was crossed to a C sh bz wx ds, Ac ac female plant, The types
of kernels appearing on the resulting ear are given in table 12«a, The
genic constitutions of the chromosomes 9 in this plant are the seme
as those in plants ¥=1, G-1l, G-2 and G«3 (I ps! 8h Bz wx / ¢ 4s sh
bz wx), Plant 4628Hel1 should be Ao ac from the appearance of the
kernel from which 1t arose. The kernels of the ear should be Ac Ac Ac,
Ac Ao ac, Ac ac ac Or ac ac ac, The varlegation pattern on the kernels
coming from this cross indieate the presence of these various ac
constitutions., In the Ac Ac ac kernels, the pres:tnoce of an I Ds Sh Bz
chromosome was detected by the numerous speckles of C Bz phsnotype.,

In the A¢ Ac ac kernels carrying an I Ds Sh bz or I Ds sh bz chromo-
some, the sneockles of § bz could not be detected, The color contrast
is too faint. In the Ac éc ac kernels, however, the C bz color may
be seen for many large sectors of this phenotype are present,

Table l2-a does not glve satisfactory data, therefore, on the presence
or absence of Ds in some of the kernels having an I Ds sh bz wx or an
1 Ds Sh bz wx chromosome, The variegation pattern in the Ac ac ac
kernels that received an I Ds Sh 3z chromosome is like that described
for similar crosses involving plant 4628PF-1, <Crossing over between

I and Sh is normal in frequency (3.8%).



Table 12~a

C sh bz wx da, ac ac ¢ x 1 Ds Sh Bz wx

AC 8¢ J
C ds sh bz wx
44820-7 4628H~1
Kernel type Rumber of kernels
(not obviously
1 5n variegated) 104
I-C Bz« bz, Shesh 17z
(not obviocusly *
1sh variegated) 10
I bz-C bz, sh 2
I b2+C bz, Shesh b §
(not obviousiy
C Sh Bz variegated) 6
C sh Bg 9
C 8h bz 1l
C sh bz 220
Total 528

* I Ds sh bz, Ac Ac ac constitutions not distinguishabdle
because ocolor in C bz snecks is not deep enough,



Table 18«b

¢ Sh Bz wx ds

ac ac 9 x L.D8 Sh Bz WX .4 a0 .
cC a

C sh bz wx ds 8 s8h bz wx

43685~3 4628H-1

Kernel type Number of kernels

I 3h 139
I«C 3z«~C bz, Shesh 68
I sh 4
I ba=C bz, 3h-sh 3
C sh Bz 5
C BzeC bz, Shesh 2
C sh bz 103
C 3Sh Bz 127

Ce¢ Sh Bz gt

t S S M G o A RPN aud " . .
- < b

- . <
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Plant 4628H~-l was ulso crossed to an ac ac female plant having
a rearranged chromosome P with ¢ Sh Bz wx 48 and a normal chromosome 9
with C sh bz wx ds, The types of kernels appearing on this esr are
given 1n table 12-b, These types and thelr relative frecuencies are
expected from the given chromosomes 9 and Ac constitutions of nlant Hel,
The constitution of plant 4628H-2 was not examined by outcrossing
to approprlate tester plants. Its constitution is very probably the
same as that of H-l. Thils was suggested by a cross of this plant
to one héving a cm=]l locus, Th;r%gggfﬁf kernels were Aﬂggggue-on the

resulting ear and will not be descrihed.

{f). Sub-culture I.

The two plants in subeculture I (those arisine from I sh wx kernels,
tadle 3} were crossed to a serles of tester plants. Plant 4628I-1 had
two normal chromosomes 9, Both ohromosomes ¥ carried - sh bz wx,

This constitution suggests that heterofertilization had oeccurred or
that the kernel from whieh this nlant arose had been misclassified,

It may have been a C sh bz wx kernel with poor C bz color development,
The C bz color in the kernels on the ear of plant 4306 and on the ears
in crosses of the plants in culture 4628 {is, however, very well
developed, Classification for C bz phenotypes ure distinet. Plant
4628]«2 had two normal chromosomes 9, one carryinz I Ds sh bz wx and
one carrying C ds sh bz wx, This plant was ac ac., #hen crossed to a
C sh bz wx ds ac remalé plant, no variegated kerncls appeared on the
ear {table lggziig #hen crossed to gré;ggéﬁzf/ C Sh Baf#ﬁc Ag¢ plant,

91 of the 94 kernels resceiving—an—Jt—enremesome were I-& variesnted
/\

(table 13-B). When crossed to a C Bz / C bz, ac ac female plant,

109 of the 198 I carrying kernels were either I - C Bz or I bz - C bz



Table 13-a

I Ds sh bz wx ,
C sh bz wx ds ae ¢ x mﬁvx—acaeb

4828]~2
Cross I sh ¢ sh
non-vari egated non-variegated
4363~5 x 462Bl-2 145 120

4462C~3 x " "

Totals




Table 13-b

C Bz /C bz, Ac ac 9 X 4628I-2 ¢

f I kernels fc kernels
Cross I, non~variegated | I-C varie-
: gated
|
109 é 235

4372«3 x 462812 99 ? |




Table 13=c¢

L4 T W oo fp 1

¢, ah Wx
Re =222 Lo ac 9 x 462812 &7 C“A%MM’"‘
o SEAﬁI
¥
T *]
. I xernels, 3h wx | | !
Crosas Colorless, 3h wx 1aC gc sh #dx | C sh wx;I sh dx
non-variegated variegated j
: T
AB80A-3 X 4628I-2 1 39 44 86 70
4380i=8 x " n-f 2 53 70 g 59 ; 5l
™ ‘ F
Totals 3 91 14 125 | 121

Odds: 1 C sh wx; 1 I sh wxj 1 possible Cee sh 4x *

£ /AL ke E e T

WO D un Bos houng



Table 13-4

c/ a, A6 A0 @ X 4628 I=2 ¢

Cross 1 Xernels C kernels
Ce¢ variegated C, non-varie-
gated
4354-5 x 462812 42 1 70
4354-6 x " " 108 0 100

Totals 150 1 170
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variegated (table 13-f), This plant was also crossed to a ¢ / ¢,

Ac Ac female plant, Among the 171 C kernels on the ear, only 1

appeared to be C « ¢ variegated (table 13-d), This latter kernel

showed only very late Ds mutations~-a uniform nattern of o speckse-
characteristic of Ds mutational responses to two doses of this particuler
Ao locus, The evidence from all of the crosses indiocate the correctness of
the ziven constitution of plant 46281-2,

The constitutions of the plants in subecultures ¥, G, H and I, that
arose from the I carrying class of crossover chromatids on the selfe
pollinated ear of plant 4308 (table 3), are those exvected from the
given constitution of this parent plant, A summary review of the
constitutions of these plants is given in tadble 18, The recinrocal
erossover classes, those carrying the duplication and having a ¢ locus
instead of an I locus, should be revresented in sudb-cultures ¥ and 1,

The genetic analysis of these latter plants has civen the final evidence
that 1s required to subdbstantiate the nprojected nature of the event that

brought about the transposition of the Ds locus,

(g). Sub=-culture K

The constitution of plant 4688K«1 (Duplication chromosome 9 with
C a8 sh bz Wx Wx Bz Sh Da® / normal chromosome 9 with C ds sh bz wx ds,
A0 Ao) was determined by the types of kernels apnearing on the ear when
this plant was crossed to a ¢ sh bz ds ac female plant (table l4-a),
All but three of the C Sh Bz Wx kernels were C Bz « C bz, Shesh, ixewx
variegated, In these kernels, there were no extensive wx sectors resu-
larly appearing in the C Bz areas, Also, all bz areas were wx and
where sh could be recognized, all were sh, This tyne of variezation

would indicate that only one Ds locus was present and that it must be

located to the right of the duplicated segments,



Table l4ea

C sh bz wx ds ae ¢ x C.4a ah b: i: 4x Bz Sh D82 .4 40 4

4462C~3 4628K~-1

4% Duplication chromosome 9 dt Normal chromosome ©

C 3h Bz ¥x C Bz«C bz,Shesh! C Sh* bz wx| C sh bz #x C sh bz wx

not WX=WX

obviously

variegated
| L +
3 134 | /8 8 323

* Sh is possibly, not positive = nk, ‘olisiyy v Gonyrink

+ 1 of these is very dark in bz ocolor Vo oy
** 6 of these have very dark bz color

C 48 sh bz ﬁx; Wx Bz Sh DsL

Duplicatisn chromosome

i
¥ "~

Normal chromosome v,
C 4s sh bz wx

Cross-overs: Duplication: C ds sh bz wx #x Bz Sh Ds?
Normal chromosome; C ds sh bz #x ds

o AukE il
Normal chromosome class (minus 2 unocertain C Sh bz wx kernels): 331

(e

Crossovers ¢ 2.4%



Table l4«b

e .,t:é@bﬂm wxX ds
ac a¢ ¢ x 4628K-~l <

C ds sh bz wx ds

4365-1
Q chromosome: C sh bz wx ds § ¢ chromosome: ¢ Sh Bz vxtg)
¢ Duplication chromosome 9 | ¢ normal chromosome 9 ¢ Dupl.chr.9 | nor. chr,% e
' ” Odds
C Sh Bg ix |C Bz=C bz,3h-sh, C sh bz #x C sh bz wx| C=a,Sh Bz |C Sh Bz wx
Ron-varie- E HX~-wx f% f A X=WX ?
5 | 56 B 150 65 122 2 broken C wx 2 /

2 5h Bz #x Ds &

* To lbe ﬂ&vnilﬂd vuuh Cun¢h¢3 M Axu&&ﬁéx' Re lwoweorsg  oel AWUuuaﬂeﬁuu”“*aﬂa Fw e Pl‘hﬂr



