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Bateson and Punnett on Lathyrus odratus:

Flower Color: P =purple p=Red
Pollen seed shape: L =long | =round
Jish s 348 X sadiaia jaa)l
True Breeding lines: PPLL x ppll Parents
F1 dash 3«8 PpLl

Phenotype Obs.Number Exp Rati Exp Number

Purple long 284 9 215
Purpleround 21 3 /1
Red long 21 3 /1
Red round 55 1 24
Total 381 16 381

What is going on? Coupling phase



Bateson and Punnett on Lathyrus odratus:
dish paal X s 530 8
True Breeding lines: ppLL x PPIl P

PpLl disk a2 F1

Phenotype Obs.Number Exp Ratio Exp Number

Purple long 226 9 235.5
Purple round 95 3 78.5
Red long 97 3 78.5
Red round 1 1 26.5
Total 381 16 381

What is going on???? Repulsion phase



Test cross (Coupling)

Parents PpLI X ppll
PL 7
pL1
Pl 1
pl 7
Expect (1:1:1:1) ratio of phenotypes

Bateson and Punnett observed (7:1:1:7)

Some gamete types more common than others...but why???



Parents

Gametes

(1)

(1)

Pl

Test cross F1 (Repu.)

PpLI X ppll
pl Pl
pL
PL
pl

Expect 1:1:1:1 ratio of phenotypes

Bateson and Punnett observed 7:1:1:7

recomb.

PL//pl X pl//pl

parental (7)
parental (7)

recombinant

recombinant

2116 = 12.5%



Independent loci Linked loci

Hair Color

Hair Color

Eye Color

Eye Color
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(pU Bl ) Jeaas ilaladil & gas (53 Ll )
Linkage withoutRecombination

(b) Linkage between two genes on a single
pair of homologs: no exchange occurs
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Linkage with Recombination

(c) Linkage between two genes on a single pair of
homologs: exchange occurs between two

nonsister chromatids
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Moncrossover Crossover
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Crossover Noncrossover
gamete gamete
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Crossing Overand Mapping
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Trans: s 8l

A Db
A Db A B 4, recombinant
X
a B a b 4 ,sc recombinant




Aza gus ga g SN Tl AN a5 5 (S sl ) sanl
Crossing over and mapping
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Crossing over and mapping
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Aza gus ga g SN Tl AN oy 5 (S sl ) sanl
Crossing over and mapping

Aza a9 g SN ol Al s j) (g HLEAY) adlill aadiing
heterozygote X homozygous recessive q

Why a heterozygote?¢Lil ) 5 Ladall 13kl
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Crossing over and mapping
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Aza gus ga g SN Tl AN oy 5 (S sl ) sanl
Crossing over and mapping
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Aza gus ga g SN Tl AN oy 5 (S sl ) sanl
Crossing over and mapping
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Aza gus ga g SN Tl AN oy 5 (S sl ) sanl

Crossing over and mapping
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Ll )Y Al 8 o)Ly maalil) il
Results of Test Cross w/Linkage

Drosophila:
P: Long wings, gray body Xx vestigial, black

F,: long, gray

Test cross: F, x vestigial, black



DA P P W W @sm i) ol
Results of Test Cross w/Linkage

F, x vestigial black produces:

P 415 long, gray + +

R 92 vestigial,gray v +

R 88 long, black + b

P 405 vestigial black v b
1000

% recombination = (92 +88)/1000

0.18
18%
18 map units
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Creighton and McClintock Experiment
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Parents Recombinant offspring
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Double Crossovers

a .b 'c-
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Double-crossover gametes

A B i b C
-

L L R R
Noncrossover gametes
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Three-Point Mapping Cross. . .

wild F;, X sc, ec, cv:

Compare 1 DCO
w/ 1 P to see
which locus
“switched”-

SC eC CV
+ + 4+

scC + +

+ e€eC Cv
SC eCc +
+ + CV
SC + cCv
+ ec +

1158
1455
163
130
192
148

3248



AU Al (8 da gus ga g ST Aoy AT s
s
Three-Point Mapping Cross . . .

P: + + +

DCO: + ec +

+ + +

SC ecC CV
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SC ecC CVv
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CVv ecC SC

sl Gaadl ) 4 gaia dday Al o 48 phal) cilial) aud g LiiSay Ua g



SC

SC

SC

SC

ec CvVv
+ +
+ +
ec CVv
ecC +
+ CV
+ CV
ec +

1158
1455
163
130
192
148

3248

sc to ec distance



SC ecC 1158 P Sc to ec distance
+ + 1455 P
S 163 + R Parentals:
+ ecC 130 + R sc ec
SC ecC 192 R T+
+ + 148 R
sc+ 1+ DCO Recombinants:
+ ec 1 ~ DCO sc  +
3248 + ec
(163+130+1+1)/3248 = 295/3248
= 0.0908
= 9.08%

9.08 m.u.



SC

SC

SC

SC

ec CvVv
+ +
+ +
ec CVv
ecC +
+ CV
+ CV
ec +

1158
1455
163
130
192
148

3248

ec to cv distance



ec cv 1158 P ec to cv distance
+ + 1455 P
* * 128 2 Parentals:
ec cv ec  cv
ec + 192 xR + +
+ cv 148 «R
+ cV 1 *DCO _
ec  + 1  *DCO Recombinants:
3248 ec +
+ Ccv

(192 + 148 + 1 + 1) / 3248 =342/ 3248

= 0.1053
= 10.53%
=10.53 m.u.



SC ecC CVv

~91-  --10.5--

- 19.6 ---



Mapping Restrictions

&8 sall jall a6l = saaa clalad] 9po e ol LAl g
50% recombination = independent assortment q
Yoy y sy ddaalad) Al &= g

see 1:1:1:1 ratio ¢



adayt yall Gliall cp (JA)al) G jledll 5 (380 i) Jalaa
Coefficient of Coincidence and Interference

&8 siddl (e 8l Ay 50 3l guall ol 1 jedai Adle ddiay
Bse b DAl Sigan e JIy ) wiay Sy Hse G bl gl s B g
(Ja)aill) G kel (cann Lo 128 5 4he oy 8
Interference n
(38 sill Jalray (alay a8 giall 5 LAl = 50 3all ) saadl o 380
coefficient of coincidence q




adayt yall Gliall cp (JANl) G jledll 5 (380 i) Jalea
Coefficient of Coincidence and Interference

SC ec cv 1158 SsC ecC CV

+ + 4+ 1455 | |

s + + 163 9.1 105

+ ec cv 130 observed DCO freq = 2/3248

sc ec + 192 = 0.0006

+ + cv 142

sC + cv 1 expected DCO freq = .091 x .105

+ ec + 1 = .0096
3248

coefficient of coincidence = ¢ = obs. DCO/ exp. DCO
.0006/.0096
0.06



Aaiyal) clial) cp (JR0a) el 5 38050 Jalaa
Coefficient of Coincidence and Interference
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