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tal strategy
Fitn

ess m
easu
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 (± SEM
)

S
am

p
le size

1
R

eferen
ce

M
A

Plaque size
0.033 ± 0.008

?
Phage φ6

?
Total fitness

0.103
11 (11)

Burch &
 C

hao (2004)

Poliovirus 1
C

hem
ical m

utagenesis
V

iability
0.230

?
Burch &

 C
hao (2004); C

rotty et al (2001)
M

A
Total fitness

0.108±0.025
13 (56)

Escarm
ís et al (1996)

Foot-and-m
outh

disease
C

hem
ical m

utagenesis
Productivity

0.576±0.096
6 (?)

Sierra et al (2000)
M

A
Total fitness

0.003±0.001
49 (?)

Elena &
 M

oya (1999)
V

esicular
stom

atitis
Site-directed m

utagenesis
2

G
row

th rate
0.458±0.064

22 (22)
Sanjuán et al (2004)

D
engue

M
A

3
Plaque size

0.147±0.027
16 (6)

Butrapet et al (2000)
Tick-borne
encephalitis

PC
R

 m
utagenesis

Plaque size
0.023±0.012

4 (5)
G

ritsun et al (2001)

V
enezuelan equine

encephalitis
M

A
3

Plaque size
0.069±0.008

13 (10)
K

inney et al (1993)

H
um

an
im

m
unodeficiency

type 1

M
A

Total fitness
0.146±0.109

4 (49)
Y

uste et al (1999, 2000, 2005)

1 N
um

ber of m
utant genotypes tested.  The num

ber in parentheses corresponds to the total num
ber of different m

utations used.
2 40%

 of m
utations w

ere lethal, but they have been excluded from
 the calculation to allow

 com
parison w

ith the other studies.
3 In vaccine candidates.
M

A
, m

utation accum
ulation; PC

R
, polym

erase chain reaction; SEM
, standard error of the m

ean.



2

T
ab

le S
2 |  Survey of m

utational fitness effects for organism
s w

ith D
N

A
 genom

es.  D
ata are expressed in a com

m
on per generation scale.

O
rgan

ism
E

xp
erim

en
tal strategy

Fitn
ess m

easu
re

s
 (± SEM
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S
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p

le size
1

R
eferen

ce
M

A
G

row
th rate

0.019
250 lines

K
ibota &

 Lynch (1996)
E

scherichia coli
Transposon m

utagenesis
Total fitness

0.035±0.010
138 (138)

Elena et al (1998)
C

hem
ical m

utagenesis
G

row
th rate

0.149±0.019
104 (104)

Szafraniec et al (2003)
M

A
G

row
th rate

0.261±0.019
204 (204)

W
loch et al (2001)

Saccharom
ices cerevisiae

(haploid)
Transposon m

utagenesis
Total fitness

0.032±0.011
25 (25)

Thatcher et al (1998)
C

hem
ical m

utagenesis
G

row
th rate

0.009±0.002
109 (109)

Szafraniec et al (2003)
M

A
G

row
th rate

0.041
151 lines

Joseph &
 H

all (2004)
S. cerevisiae (diploid)

M
A

Total fitness
0.010

50 lines
Z

eyl &
 de V

isser (2001)
A

spergillus nidulans
M

A
G

row
th rate

0.019±0.009
80 lines

Bruggem
an et al (2003)

D
aphnia pulex

M
A

Life-histor y traits
0.004±0.001

100 lines
Lynch et al (1998)

Productivity
0.028±0.010

100 lines
M

A
G

row
th rate

0.378
V

assilieva et al (2000)

M
A

Productivity
0.001

60 lines
D

avies et al (1999)

C
aenorhabditis elegans

M
A

Productivity
0.007

50 lines
K

eigthley &
 C

aballero (1997) 1
M

A
V

iability
0.003

72 lines
M

ukai et al (1972) 2
C

hem
ical m

utagenesis
V

iability
0.005

136 (?)
O

hnishi (1977) 2
M

A
V

iability
0.023

72 lines
Fry et al (1999) 2

D
rosophila m

elanogaster

M
A

V
iability

0.015
176 lines

Fernández &
 López-Fan jul (1996) 2

M
A

Total fitness
0.035

1000 lines
Schultz et al (1999)

A
rabidopsis thaliana

M
A

V
arious

0.071±0.018
40 lines

Shaw
 et al (2000)

1 N
um

ber of m
utant genotypes tested.  The num

ber in parentheses corresponds to the total num
ber of different m

utations used.
2 R

eview
ed in G

arcía-D
orado et al (1999)

M
A

, m
utation accum

ulation; SEM
, standard error of the m

ean.
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