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Table 1A

Symbols used for various mutations

1. Nutritional requirements. The allele for requirement,i.e.,lack

of ﬁy?thesis of a substance is "-"; the alternative, independence,
is "+, R ' LT
B  biotin I leucine Pa phenylalanine
By thiamin - M methionine.  " T"1ftﬁreoniné
. C cystine' P prdline-_ | '

27 .Sugar fermentation. The ability to ferment is "+"; the alterma-
tive,inability, is "-".

Lactose Lac
3, Bacteriophage resistance. Resistance is designated by the super-
seript "r"; sensitivity by fgh,
Vi reaction to bacteriophage T1

Vg reaction to bacteriophage T6.



Table 1B

A gummary of the Mutants Used

Strain No. Genotype
K-12
58 B-

58-161 B-M-~

58-2178 B-Pa-

Y-24 B-Pa-C-

679 -
679-680  T-L-

Y-10 T-I~Bj-

Y-46 T-L-B1-V4T
1-53 7-1-B, -Lac-
Y-64 -I-B,-TLac-V1 ¥
Y-40 B-M-V; ¥

Y-87 B-M-V,TLac-
Y-25 B-Pa-C-Vy©
679-183 T-P-

Y-94 T-L-By-Tac-Vg

Origin

Genotype

prototroph. Original wild strain.

K-12

58

58
58-278
K-12
679
679-680
Y-10
Y-10

Y-53

58-161
Y-40
Y-24
679
1553

B+
B-M+

B-Pat

B-Pa-C+

T+

T-L+
T-L-B, +
T-L-By-V;®
T-L-B,-Lac+

7-I-By-Tac-V1%

5
B-M-V¢

1
B.-P a- C —Vls

TP+

- P-L-By-Lac-Vg"

B-M-V,TLac+

Agent

X-1ray
X-ray
X-xray

Ne=Vo

E-ray -

- X-ray

X-ray
selection
u.-v.

selection

‘selection

N-mustard
selection
X-ray

selection



Tabie 2Q
| Biochemical recombination tyﬁes found in a mixed culture
of Y-24 and Y-46.
B-Pa-C-T+L+By+V,® X B+Pa+C+1-L-B;-V1 %,

Type:* No. No. of

Ratio
BPaCTLB; isolated prototrophs
- - -+ ++ In excess: parental type
+ 4+ + - = - In exéess: parental type
+ + + + + + 86 - L .- --
s b+ 36 37 | 0.97"
+ 4 4 =+ 2 31 0.06
+ 4+ + 4+ =+ 4 55 - 0.07
-4+ + 4+ 4+ 5 56 -~ 0.09
- ++ + + 1 5é >, 0.02
F 4 -+ + + 1 19 - 0.05
- - 4+ + + 4 2 41 0.05
++ ++ - - 3 16 0.19
-+ 4 - 3 28 ‘ 0.11
-4+ 4+ -+ + isolated in a different run.
-+ 4+ -4 isolated in a different run.

* These figures do not include tests of the Vy character., Of
49 prototrophs tested, 20 (41%) were resistant. of 20 thiamin-

less tested, 7 (35%) were V;™.



Table 3.

Comparisons of Vlr segregations with alternative parental

couplings.
Parents Prototrophs isolated
B-Pa-C-T4P4  B+ParC+I<P- VT vls %vlr x2(1) x%(2)
V{TX vls 76 6 92
a P 101 7.9°
Vl X Vi 30 107 22
B-Pa-C-T+L¢BLY BaPa¥Cy¥Il-L-B1-
" X v, ® 80 23 7
5 - 65 1.1
vl X_ V1 53 133 28
B-}~-T+P+ B4M4T-P-
V. TX V.8 49 8 86
18 1 32 1.8
vy X Vlr 5 19 21

Xz(l) refers to a comparison of the classes directly: L1 ey to
a @ x 2 table of the data as they stand.

Xz (2) refers to & comparison in which the gametic output or Vlr
1g inverted in the same manner as was done by changing

the parental coupling. In both cases, n = 1 for each taple

2
The cumulative X3 are 198 and 10.8 respectively.



T&ble 4a .

Data of individual experiments. Lac, V, scores on colonies
isolated from minimal agar plates in the cross: Y40 x Y53

B-}-T+L+B,tLackV; " x B+M+T-L-B,-Lac-V,S
Class recovered: B+M+T+L+Br...

IXp. # Lac-v. T Lac-VlS Lac*‘!lr Lac+V,®

1
l. 51 11 23 4
Ze <8 21 21 0
5 PR 18 11 0
1. 189 44 129 )
de 52 39 39 2
3e 17 10 9 0
" 35 " 30 35 0
e <0 e2 10 3
L 37 23 16 1
O <0 13 15 2
1. 26 9 11 )
2. 19 10 11 2
3. 27 12 30 1
4. e 15 13 1
S 33 28 14 0
otal 602 303 587 22
% 45.8 23.1 29.4 1.7

. 2 . -
Homogeneitys: X~ = 10l., n = 42, p ( ,001



Table 4 b.

Data of individueal experiments, Lac, V, scores on colonies
isolated from thiamin-supplemented plates in the cross

Y 40 x Y53.
B-E~T+L+B, *LacyV T x  BHHM#T-L-Byj-Lac-V;®
Class recovered: BtM#Ll4+L+Bq- ca. 10% Byre

Exp., Lac-V T  Lac-V;$ Lac+V,®  Lac#VqS

1. 30 21 17 1
2. 753 146 50 4
3. 27 12 30 1
4. 59 34 31 3
5. 16 12 13 0
6. 21 19 5 0
7. 18 12 13 1
Total 244 156 159 10
% 42.9 27.4  27.9 1.8

/

Homogeneity: X%z 16.9 n = 18, p =

8

Homogeneity or B+ totals with By- totals (Tables 4a & 4 D)

602 303 287 22 1314
244 156 159 10 | 569
846 459 546 32 1 1883
2
XS - 4.4

With a normal distribution of Xg, p would be 0.2, In view of

the heterogeneity of the b+ data however, this result 1s

artificislly low.



Table 4 C.

Data ot individual experiments, Lac, V SCOTeS on colonies
isolated from minirial agar in the cross: Y g4 x 58-161.

B"I‘vi—T +L+E‘l+LaC +\Tls x B‘,"I:"l*T‘L"Bl""bac -Vlr

Class recoverecd: B-MeT-L—Bls.....

EXDo Lac-Vq® Lac—Vls Lac+Vlr LactVq® Sum
1. 37 55 5} 19 116
2e 42 53 1 25 119
Se 8 9 1 2 20
4, 13 16 1 9 39
5. 8 12 1 8 29

jotal 108 145 9 61 323
% 3504 45.0 2.8 18.9

Homogeneity: Xz- 5.6 n e 12, P = .95,
Tapble 4d.

As above, sScores on colonies isolated from thiamin-supplemented

agar
Class recovered: p+M¥T+L¢B, - ¥ ca. 10% Bl+
1. 109 125 8 70 312
2, 20 21 1 9 51
3. 4 5 0 1 10
Total 133 151 9 80 375
% 35.6 40.5 2.4 21.4
Homogeneity: X2 = .65 n =- 3, p = .85 (expts. 1 & 2 oniy)

Comparison of 4c and 44 totals (Bl+ with Bl-)

44 188 151 9 80 375
4de 108 145 9 61 523
241 196 18 141 696



Table 4e

Lac, Vl scores on colonies isolated from minimal agar in

the cross: Y87 X Y10. —.
B-li-0+L+By+Lac-V{¥ x B+Q+T—L-Bl-Lac+vls

Class recovereds: B+M+T+L+Bl+...

Single Experiment.

- T O -y s r b S] m
Lac V1 Lac Jl Lac-rVl ac+V1 Total
28 6 46 Y4 117
% 239 51 39.5 316
Table 4F

As apove. Lsolates from thianin agar.
Claas vecovered: DBrli+T+LaB - + 10% Bl+
102 7 201 91 401

% 254 1.7 50.1 227

Comparison of 4e and af (Bl+ with Bl-

28 6 46 o7 Y 117

102 7 201 91 401

247 128 ‘ RS

'—J
(WY
O
}_—l
(V2]
[\S]
>



Table 4g

Tests of allelism or mutations at Lac and V loci.

1. Test of allelism OI Lac- in stocks Y53 and Y87.
B¥i+1-L-Bq-Lac- X B—R-TfL+Bl-Lacf. 134 prototrophs

isolated: all Lac-.

5. Test of allelism of V3T in stocks Y40 and ¥Y-46
B-M-T%L*Bl+bac+vlr X B+M+T-L—81~La0-V1r

161 prototrophs isolated: all vlr

128 Lac- ; 33 Lact.



Table B
summary of Tables 4.

The segregabion of Lac and V into "yrototrophs” derived from
various crosgses. SCOTes of B.¢ and By~ classes have
been pooled in view of their homoge&eity.

Parents Recoiibinants:i B+E+T+L+Bli
-l-P4L4B ¢ BHli¥I-L-By- Lac-V,F Lac-V1® LactV T Lac#+V,S lotal
£, Lac-V,T Lac-V,8 846 459 546 32 1883

1 1 ,
% 44,9 24,4 29.0 1.7
r
3. Lac-V,8 Lac=-V1 241 296 18 141 696
% 3446 42,5 2,6 20,3
¢. Lac-VqT Lac-VqS 130 13 247 128 518
% 25,1 2.5 47 .7 24,7

3097.

Thedx4 contingency tables of lable 5 gives the following X2

Value (for 6 degrees of freedom.)

x& = T77.3



ab

cd

ef

Table 6.
The data of TaWwle 5. are rearranged so as to bring corresponding
interchange classes in the same column.

B-M-T+I4B3+lac x V,¥ X BHM+T4I-B -Lax x' v &'

Parents Class recovered: B+M+T+IL+...
Xy x! y! xty! xy! Xy xty Total
+ T - s 546 846 459 32 1883
(29.) (34) (24) (2)
+ s - r 141 296 241 18 696
(20) (42) (35) (3)
- r + S 130 247 128 13 518
(25) (48) {25) (2)
Totals 817 138y 828 . 63 3097
A 26.4  44.8 26.8 2.0
5 L2T0 @ 458 ¢ 273 _———
a b c

X2 = 40.7, n = 6. No true value of p can be calculated
because of the inconsistent variance of the different popu-
lations. Compare, however, with the value of X2 = T77 of
Table 5. |

The figures in parentheses are the percent contribution of
each class to the row total. "s" are the proportiens of the

single interchanges according to the map:

a b ) ¢
N T T A L —
N . ¥ NN
g, (&8 ™) Lac v, (T L)



Table 7

RELATIVE FREQUENCY OF VARICUS BTOCHEMICAL RECOMBINATION CLASSES
T THE CROSS » .

B-li-T+L4B +  x B#l#T-L-Ba- *

S

From plates Number of Recombination classes found
supplemented colonies o
with tested Type Number Type Number Ratio X
! |
Biotin 70 B- 10 B+ 60 0.17 \56
Threonine 46 T- 9 T+ 37 0.24 \ 17
Leucine 56 L- 5] L¢ 51 0.096 \ 38
Thianin 87 B,- 79 Bl+ 8 9.88 \56

s Cells of the parental types were mixed and plated into agar
supplemented with the growth factor indicated. vn this mediun,

the two pecombination classes indicated on each line of the table
could form colonies. Contrasting alleles only are specified;

other loci, unless otherwise specified, have the "+" configuration.
he Xz for the ratic of single biochemicall deficiént types
types to prototrophs is calculated for a comparison with the 1l:1
expectation of a random segregation. As can be seen from the

X2 values, the probability that the deviations are due solely to

chance is, in gach case, 1l€sS than .001.



Table 8

SEGREGATION OF Lsac, Vl and V6

e S T
B-L-TH+L4B +Lac+Ver65 x  BHI4T-L-By-Lac-V1 Vg

1

B-lieT=L - Lac: - = -« = + + * 4 To-
Vi: r s r s r» 8 Tr 8 tal
V6: r r s § r» r 8 s
...Bl+ 24 16 1 0 2 1 1o 2 56
oeoB1- 52 42 2 0O 6 1 16 1 120
Total 76 68 B O 8 2 26 & 176
% 43 33 1.7 0 4.6 1.1 15 1.7
Crossover e f cde cdf 4 def ¢ ced
region
B ..B..H..VﬁooLaCoovl.oTooL *
la b ¢ bd e iy
+ - - 8 + r + o+
- ¥ + T - s - -

¥This map is not intended to represent the map distances,

merely the linear orden



Table 9

pPairwice Occurrence of Recombination in NMixtures of Three Components

Parental Types

B-N—T+L+Bl+

B+M+T-L-Bl-

Recombinant Frototrophs

. B4li+w+L+B,~- or Bq#+

sc=vV. T V. 8 11ac-V.T aT‘ o
_T.,m = Lsac jl Lac Vl pac‘Xl Lac,\ls Lot
Lact+Vq t - 5?
Lac—Vlr 173 4 4 0 2086
Lac~-V_S
1
T Lacy¥V_ T i
LacVy S d 1 0 138 37 40 218
LacTVls '
LacaV S
1 s
Lac-Vl 65 48 0 25 13¢
LaC—VlT
Lac-V r
Lac+V T 1 16 0 7 28 51
1 Lac+Vls
Total...ll....l'l.l..' 6284



Captdon for Fig. 1.

Fig. 1. The phenotypes of the four combinations of Lac and V are illus
trated. In order they are: Lac+Vlr ; Lao+Vls; Lac-Vlr; Lac-V4 5,

An EMB-lactose agar plated was first streaked vertically with the
virus 7T1. Subsequentiy, each of the batteria was streaked, from left
to right, pérpendicularly across the virus streak. sfter 16 hours in-
cubation, both the Ilac and V, phenotypes are well developed. Developin
in the zone where Lac-vls has been lysed can be seen two colonies of

resistant ratants: Lac—Vlr.



