B CORRELATION OF CYTOLOGICAL /ND CEIRTICAL CROSSINC-OVIR
T ZBA MAYS. A COUROGBORATION,
By lirrriet 3, Creighton end Bardore leClintook,
Doteny Depertnent, Cornell University.

There hns recently boen some mhepticisn exXpressed
{ 3rirdz and Coopor, 1935flaa to the value of the studies on
the correlation of oytologlenl and géne%ioal erosaging-over
in moize published by Creichton and leClintock (1951) bedeuse
of the foymens of the date,. 5ince the paper by Stern (1931)7
dealing with drogophils end hoving push nmore oxtongive
dotn eppeored at practionlly the pome tine and yielded the

sone congluplong, the authors felt 14 unnecessory to add to
the over increcsing amount of publighed work merely to
record more ovidense of the same nature without supplying
anything ecssentianlly new or advancing, Therefore,
confirmatory Qante which have cecvrmlated sinco the time
the joint noper nentioned above was published have not been
conaidered for o seporaite publieation, However, we now {ecl
Torced 4o odd moro dante merely to counteract any sucsploion
thot the evidense previcusly presented conatituted
inguffioicnt proof. This will be done in as brief o foim
op possidble, since o dicoussion of the method hos bean
civen in the peper nentioned above,

Chiromosone 9 in neize is chorncterized by its relotive
g ize in thc}ch?omosome eom@lemént end by the 1:2 ratio in
longthe of its two arms « Tho ond of the s hort arm in

sone sireinsg posgesses o lorgo 1mob while other streing have



& vory sanll knod or no lmob, Evidence thot the knod or
knoblese oondition of a porticular ohromosome 9 ig inherited
with the scme precision os o geno has been given in the
previous peper ond hags beon confirnmed in many additional
crooses. The kmob, therefore, could be used cg one
'oywlogiea.l neriior for this chromogsoncs The progence of on
interohange between chromosones 8 and 9 (Burnhan, 19.’507: l934§ |
licClintock,\lQ.’B()?) whiol: brolio chromosone 9 at o pogition on
the long orn o éhort distoco awey from the gpindle fiboer
attoohnent repsion provided thoe peoond eytoleglosl narker,
Thet the genes g, 8, sh, ¥ lle in the interchcnged
chvowmesowz Whiich posecanes the schort aym of chromosone 9 has
béen shovm by HoClintoclk, 1‘33].%. Creichton, 19345,- and
Burnthoan, 19343'4. With reference to the lmob ond the
intcrchange point, the order of the geues i NObeyg=C=oh-150-
interchange with gg very close to the lmob (Creichton, 1934)
end wx elose to the spindle fiber aticchuent recion (Burnhan,
1934 and wnnublished), The stenderd orossover values for
these genos clone ore Je-0 2L°, o-ph 3.35, sh-wx 2.  The
arosmover value of wx to the interchonge is 13,7 (Buwrnhen,
19343). Thot there is very little erossing-over betroen the
knob ond yg ecn be seen fron the Cate glven belows

A plent with the constitution lmob—zﬁ—_c_-_sk_}_-gg-in‘scrolmnge
wes orosged to o plent with the constitution Knobleso-yg-o-
sh-wxenornal, The Fy weg boolerosged o Imohleas-y-0-gh~
yz-nornel. Mo hundred ond sixty ono individuels reoulting

fron this beclieross were exenined eysologicnlly to detcrnine



the prescnce or absenco of the lkmod (Imod or Imobleps in teble
below) and the presence or nbgensce of the interchonge
(interchange or normel in table below) in the ehromopone
oarrying these genes contributed by the Fy, perent.  sinoe
there are five rogions in vhich a croscover con bo deteoted,
the regults hove been $obulotold nocording $o oroscovers vhioh
ocotrred in oach of these reclonps.. Tho tebulatel reoulis do
not represent the totel bocloross nrocenye. A hicher perconte
ago of Yy-C~gh-tix end yr-c-ghei plents wvere cxenined
eytolocicnlly in sn offort o obtein oroscovers between the
knob and yg. ILixewise, more ¥ nlents were oxenined
eytologionlly than yo, cince plents honozygcous for yg ore
reduced in vizor ond often do not offord oufficlent materlicl
for oytolosicel exaninatlon,
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N
embher of individuvnle,
Ton-¢ropoovers
1, nobh=Yr=C=sh=iIz=dnterelric ce
2 noblosg~yo=0-ch=rX-norsal 2.5
Crcopovers in recion 1.
e IMOD=yC=Ceshetx-~n0rnal )
4, Enoblogs-Yo-{~gh-Z-interchonge 1
Crosoovers in rogien 2.
0o Enob=Yg=c-ghevz-nornal 15
6. bBnobleppeyo=C-Sh-ifz-intorchonge b
Croancovers in reglon 3.
7. ENOobeYr=0=gh-r-noronel §
8, Inmoblegs~yo=-c-gh-tz-intcrchenco 3



Crosoovers in region 4,

9, KnobeYg«(-Shemx-nornsl 53

10, Knobloss-ye-o-gh-Wx-interchense 16
Cropsocovers in region 6,

1l. KnobeYgl~Sh-tiz-nornel 16

12, Knobdless-yc~c~-chewx-intorechangce 3

Doudble ercacover involving reclong 2 end 4
13, Knoblesseyg=C-shewz-nornoel b X
Double orossovers involving reciorns 4 and 5,

14, Knob-Yg-C-Sh-mx=-intcrchengo
15, Knoblenpeyr=c=gh-ix-n0rmel

patn

it is obﬂoua fron the fGate glven cbove that e genctle
erossing-over botwecen the genes Yg~C~Sh-Ix-involves o
oytological crosoover bebtweon the ¥mob cnd the lntecrchunge
roint. Therce data, therefore, supplenent thoge given in owr
previoug . vblicction end indiccte the soundness of the

conoluvagiong arowm,.

Tho genep refored to in thig paper by symbds are: Jg, yellovi=

creen plente; o, colored elcowrone, sh, shruniken endogperng

WX, wexy endogperile

o

e

Lipisk, n.a. end Cooper, C.D., Coneticg 20, 22-35 (1935).
Burnhen, C.R., these iroceccdings 16: 269-277 (1530).

n noa Cenetics 19:480-447 (1934)

" mon pn. Hokl68; 81-82 (1934).
Creighton, H.B3,, theaoe Proccedings 20t 111-115 (12384).

Creichton, H.B,end lieClintock, B., these rroccedings 17:
492-497 (1931).

¥cClintook, B., thesc ¥roccedings,l6: 791-796 (1930).



(4]

B0011mt00ls, De, these rroccedinen 17: 405-491 (198L).
9gtern, C., Blol. sbl. 51: 547«587 (1951).



