Table S1. Top 100 upregulated genes. From each forelimb comparison (forelimb vs whole embryo) we examined the top 100 limb-enriched genes,
corresponding to a total of 279 non-redundant transcripts. The putative function, expression pattern and KO phenotype of each transcript was
examined in Pubmed, MGI (http://www.informatics.jax.org/phenotypes.shtml), and Visigene (http://genome.ucsc.edu/cgi-bin/hgVisiGene). For
genes with KO mice available, the most descriptive reference is cited. Abbreviations: Musculoskeletal (MSK; genes highlighted in brown), Yes (Y),
Normal (N), Not available (NA), embryonic lethal prior to limb formation (EL; highlighted in purple), anterior-posterior (AP), proximal-distal (PD),
Knockout (KO), double knockout (dKO), embryonic day (E). *Gene also present in Table S4; **Gene also present in Table S5; ***Gene also present in
Tables S4/5. Xlimb in situ expression in Figure S1. “limb in situ expression detected in a species other than mouse. LogFC value that classifies a gene
in the top 100 category is indicated in bold and italics, additional values are included for timepoints where the gene is significantly upregulated, but
not among the top 100. Novel genes are highlighted in grey. Cited references are listed in References S1.
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4 Figf** 3.27 2.70E-17 120 2.9E-07 growth factor no reported limb phenotype [5] Y N
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osteoblast differentiation,
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iofacial; skeletal defect
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35 Wnt6 2.04 3.30E-12 1.05 5.6E-07 whnt signaling ligand unknown [2] Y
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4.33
4.31

4.02

3.72
3.69
3.59

1.00E-17
2.60E-24
2.20E-20
5.10E-20
1.80E-19
0.000028
3.30E-14
1.20€-21
9.60E-14
6.80E-09
1.00E-17
2.10E-17
8.9E-16
3.70€-27
3.20E-19
2.40E-24
1.60E-16
2.80E-26
5.1E-16
8.70E-12
3.80E-11
1.20E-18
2.20E-19
4.20E-20
4.00E-13
2.10E-17
8.30E-25

2.5E-06

2.10E-23
4.6E-18
3.30€-17
4E-19
2.3E-14
1.20E-24
1.40€-17
2.7E-14
2.3E-08
2.30E-23
3.90E-15
2.50E-27
2.7E-16
2.2E-08
2.20E-26
3.5E-09
8.80E-22
5.5E-20
2.00E-18
2.80E-16
0.00036
6.30E-18
5.5E-13
4.20E-17
4.5E-19
1.00E-19

0.000078

2.4E-13
8.7E-19
1.60E-15
1.00E-19
7.5E-19
4.1E-06
4.30E-14
1.5E-07
0.000013
6.10E-26
1.60E-19
4.50E-23

2.5E-11

1.56-11
1.40E-15
5.20E-11
3.40E-17
1.20E-18

2.20E-13

7.50E-20
9.70E-17
3.70E-08
7.90E-13

212
4.20
3.58
2.60
2.52
3.05
2.14
2.82
2.45
3.92
2.78
2.61
2.02
4.25
3.90
3.75
3.03
3.34
1.76
1.58

3.82
3.07
2.72
3.88
3.01
3.95

2.73
2.66
291
1.88
2.07
3.11
2.88
1.98
1.60
2.88
1.81
3.24
3.07
3.46
3.93
131
1.89
3.17
2.07
1.96
2.79
2.94
2.80
3.00
2.20
2.87

3.14

2.64
2.51
2.23
2.84
2.03

3.60
2.30
2.93
2.78
3.69
2.57

2.19
1.52
2.80

3.35
3.73

3.60

3.61
3.09
3.30
218

1.8E-10
1.50E-21
8.10E-20
1.40E-14
1.80E-13
7.40€-10
1.5E-07
3.20E-18
1.6E-08
9.00E-12
4.00E-16
2.90E-11
3.5E-12
2.60E-28
2.50E-18
6.00E-25
7.80E-15
1.20E-25
5.8E-11
0.000012

4.10E-18
8.70E-19
2.40€-17
5.90E-16
6.90E-17
3.00E-26

4.00E-22
1.50E-18
3.20E-16
3.3E-14
7.8E-13
2.70E-24
4.40E-17
4.7E-12
4.2E-08
9.60E-20
7.5E-09
9.80E-27
4.30E-18
3.50E-11
5.30E-29
5.1E-07
4.3E-15
6.40E-24
5.5E-14
9.8E-12
2.60E-06
8.80E-17
1.20E-14
2.20E-17
1.5E-16
4.00E-18

5.70E-08

3.70E-15
8.00E-18
5.3E-11
6.40E-18
6.7E-18

1.40E-16
3.3E-09
4.70E-07
3.70E-26
1.70E-20
4.00E-22

4E-11
3.6E-06
5.60E-15

3.70E-14
4.50E-17

2.00E-12

5.80E-20

8.40E-15

1.10€-07
4E-08

3.42
2.99
1.18
1.63
1.89
1.27
2.85
2.24
3.83
1.78
1.76
2.08
3.74
2.99
246
1.87
3.54

2.39
217
1.62
2.48
2.80
3.95

2.02
1.05
283
1.34

3.12
1.58
1.18

1.54
1.99
2.59
2.60
3.64
4.23
132
1.45
2.74
1.64
1.47
3.37
2.68
1.61
2.54
1.66
221

3.06

2.39
2.44
2.09
1.05

2.60

3.03
2.01
3.34
242

1.81

243
1.50
3.09
2.13
2.69

2.37

1.64

9.90E-19
2.20E-17
3.7E-06
1.8E-08
0.000015
0.00068
1.60E-18
1.1E-07
1.60E-11
1.6E-10
3.1E-07
1.4E-12
6.10E-27
9.80E-15
7.60E-19
4.7E-09
4.90E-27

5.90E-12
4.2E-14
9.9E-11
2.20E-10
5.50E-16
8.50E-27

7.4E-18

2.4E-07
6.80E-16

3.8E-10

1.10E-24
1.3E-09
1.1E-06

2E-11
7.3E-10
9.30E-24
7.50E-16
8.50E-12
9.40E-31
4.4E-07
8.2E-12
5.50E-22
4E-11
1.6E-08
6.10E-08
1.40E-15
3E-08
3.50E-15
7.7e-13
1.2E-14

9.90E-08

7.20E-14

1.30€-17
2.6E-10
1.8E-06

2.20E-12

2.50E-07
1.5E-21

3.20E-19

1.90E-21

5.1E-09

3.30E-13
8.70E-06
1.4E-14
6.7E-07
6.80E-16

1.90E-11

9.6E-06

Transcription factor
Transcription factor
novel

cytocrome C subunit
chemokine

growth factor

novel

tyrosine kinase
actin binding

novel
proto-oncogene
membrane bound
growth factor

actin binding

novel

rRNA processing
ubiquitin like
membrane bound
novel

Transcription factor
mRNA processing
novel

novel

DNA repair
transcription factor
catalytic enzyme
catalytic enzyme

nuclear transport

membrane
chromatin
transcription factor
transcription factor
catalytic enzyme
cell adhesion
novel

GTPase

Ca-binding

novel
dephosphorylation
ubiquitin like
novel

kinase

membrane bound
novel
cytoskeleton

novel

novel

membrane
signaling molecule
mRNA processing
novel

novel

guanine binding
ATP binding

chromatin

protein transport
adhesion molecule
membrane/receptor
ATP/GTP binding
catalytic enzyme
transcription factor
ATP binding

DNA repair/cell cycle
novel

cell cycle/DNA repair
membrane bound
transcription factor

transcription factor

oncogene
oncogene

actin binding
extracellular matrix
extracellular matrix

transcription factor

membrane
growth factor
myosin
collagen

skeletal defects

skeletal defects

unknown

unknown

no reported limb phenotype
limb defects

unknown

polydactyly

perinetal lethality by E9.5
unknown

muscle and craniofactial defects
unknown

no reported limb phenotype
unknown

unknown

unknown

unknown

unknown

unknown

limb/skeletal defects
unknown

unknown

unknown

unknown

no reported limb phenotype
unknown

unknown

perinetal lethality by E14.5/no
reporter limb defects
unknown

perinetal lethality/craniofacial
limb defects

unknown

unknown

arthritis/joint inflammation
unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

stunted growth, axial skeletal
hematopoietic defect
unknown

unknown

unknown

no phenotype

unknown

postnatal lethality; immune and
hematopoietic defects
unknown

no reported limb phenotype
perinetal lethality

no reported limb phenotype
unknown

skeletal and craniofacial defects
unknown

unknown

unknown

lethal E11.5

no reported limb phenotype
unknown

nervous system defects, no
reported limb phenotype
unknown

unknown

unknown

eye defects

unknown

loss of the most anterior digit of all
feet

unknown

limb and joint defects
muscle defect

impaired bone formation
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[74]

[75]

[76]

[77]

[78]

[79]
[80]

[81]

[82]
[83]

[84]

[85]
[86]

87]

[88]
[89]

[90]

[91]

[92]
[93]
[94]

NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

EL

EL

EL



189
190
191

192

193

194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

236

237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254

256
257
258
259
260
261
262
263
264
265
266
267

Krt14
1d1
Atp5I

1.01 0.00035

Fgf18

Ogn
Hadha
Kcne3
Histlh2ae
Vps72
Hoxallas
Histlh2bp
Kbtbd10**
Rps24
Papss2
Fam171al
Pdk2

Fxcl

Ctse
Eif4al
Snrpb2
Maz
Uqcerl0
Cdc23
Krt17
Mybpcl
Add3
Kctd12b
Nog

1.40 2.3E-06

1.19 0.00072

Aspn
Arpc3
Laptm4a
Megf9
LoxI2
Rnf25
1gfbp5
Sox8
Cdk14
2fp458
Cytll
Tmed2
Wdfyl
BC005561
Gm13251
Gabrp
1200011118Rik
Casc5
Gm3168

Ppp3rl

4931406C07Rik
Dnm3os
AI503316

Gas5*
2810043003Rik*
Mirg
6430537K16Rik*
BC023969
Slc4a7

Ogt

Fcho2

Mirhgl
1110006E14Rik*
2310003F16Rik*
D2Ertd173e*
2700023E23Rik
2900010J23Rik
Cenll
2310067E19Rik*
Zthx4

Crebzf

Sln

Dkk2
E030016HO6Rik*
Fbn2

Thx18
D5Ertd798e*
A430108E01Rik
Ramp2

Ccdc39*

Sp4

251
2.63
2.74

1.48

2.52
2.77
2.74
2.44
2.58
2.57

230

2.64
2.10
2.67
1.63
21/
2.62
2.57
251
2.78

1.45
2.41
1.40

2.05
2.70
2.26
193
231

221
242
235

2,773
2.64
233
1.58
1.54
232

2.39
1.27

245

1.06

1.68

1.76
1.92

1.99

2.79
2.16

1.90
2.69

1.68

222

2.6E-14
2.4E-19
8E-22

0.000075

6.7E-20
9.3E-16
9.3E-18
4.1E-07
1.4E-19
1.5E-19

1.5E-20

4.3E-12
3.8E-10
3.3E-22
6.1E-07
2.6E-24
4.7E-25
8.8E-13
6.2E-22
2.4E-19

3.1E-07
6.5E-16
0.00013

8.5E-10
6.4E-20
2.1E-08
9E-10
1.5E-19

3.9E-11
4.1E-09
4.3E-11

1.3E-18
4E-28
1.1E-10
3.2E-10
1.3E-09
2.3E-15
9.7E-10
7.9e-07

5.8E-20

9.4E-08

8.3E-09

5.6E-17
2.1E-10

3.8E-21

1.3E-20
1E-15

3.2E-11
2.6E-19

0.00014

5.5E-07

3.40
3.31
3.21

3.18

3.14

3.13
3.11
3.09
3.06
2.99
2.98
2.97
2.95
2.92
291
291
2.90
2.86
2.86
2.84
281
2.80
2.80
2.80
2.08
241
1.78
1.84
119
227
2.55
2.36
2.50
2.70

1.92
1.97
2.29
1.09
2.75
2.48
1.87
2.24
2.65
2.26
1.86
2.04

1.06

2.72

1.49

1.37

1.49
1.56

2.16
1.20

1.99
2.26

1.92

2.09
2.49

1.82

5.00E-18
3.00E-22
8.80E-24

1.60E-11

8.30E-15

1.20E-22
5.80E-17
4.70E-19
6.00E-09
2.70E-21
2.80E-21
1.40E-10
9.10E-24
5.30E-14
6.60E-13
1.20E-13
4.80E-23
1.50E-12
3.00E-24
8.50E-26
1.60E-13
3.30E-23
4.60E-19
1.90E-16
1.6E-10
1.6E-15
5.2E-06
2.5E-08
0.0007
1.3E-10
9.5E-19
1.6E-08
2E-12
2.4E-21

3.2E-09
6.5E-07
1.9E-10
0.00059
2.5E-18
1.1E-26
4.3E-08
4E-14
7.3E-16
1.2E-14
5.4E-07
2.5E-11

1.2E-07

4.7E-21

6.1E-11

1.1E-06

2.3E-14
6E-08

6.4E-22
2E-15

1.7E-15
5.8E-16

2.2E-08

S5E-12
7.6E-18

0.00003

161
2.92
2.81

2.52

2.74

2.16
2.94
271
154
2.45
2.90
1.97
1.70
2.68
192
1.26
2.39
1.50
2.16
2.49
1.82
2.46
2.26
2.41
3.32
3.16
3.04
3.02
2.87
2.86
2.84
2.83
2.79
2.77
2.73
271
2.69
2.58
2.56
2.54
2.54
2.54
2.54
2.53
2.53
2.50
2.50

2.47

2.46
1.55
1.02

1.87

1.92
1.82
1.82
2.28

1.92
2.45
133

2.05
1.74
192
1.66

2.15
224

1.22

2.27

4.2E-09
5.40E-21
2.10E-22

2.70E-09

1.60E-13

9.1E-18
1.30E-16
1.10E-17
0.00051
5.7E-19
2.10€-21
7.1E-07
2.3E-16
2.50E-13
1.3E-08
0.000014
9.4E-21
2.9E-06
1.1E-20
1.50E-24
7E-09
8.4E-22
1.6E-16
7E-15
6.40E-17
7.80E-20
1.50E-11
1.90E-14
1.40E-11
7.90E-14
8.60E-21
8.00E-11
2.70E-14
2.70E-22
4.00E-13
1.10E-13
2.50E-10
3.20E-12
2.10E-11
1.00E-17
1.00E-27
9.60E-12
3.10E-16
1.00E-15
1.30E-16
3.00E-10
3.00E-14

2.80E-18

3.80E-20
0.000017
1.8E-07

3.5E-14

2.7E-10
2.7E-06
1.56-17
1.8E-12

7.5€-17
1.8E-24
3.1E-17

2.2E-16
5.9E-13
9.1E-08
2.4E-07

8.7E-13
7.7e-17

4.4E-06

3.3e-07

2.36
2.46

1.21

2.07

1.38
2.08
2.69

2.03
175

1.80

1.29

1.44

211
225
1.29
212
1.53

3.26
3.07
2.97
1.36
1.77
1.29
1.98
2.90
2.04
1.79
2.93
249
1.53
2.37

222
2.08
2.92
1.84
2.47
1.77
2.15
2.32

1.76

2.00
4.81
3.66
3.61
3.61
3.54
3.35
3.24
2.97
2.96
2.86
2.85
2.84
2.84
2.80
2.77
2.61
2.60
2.59
2.55
2.54
2.51
2.48
2.48
245
241
2.40
2.40
2.40
2.39
2.39

5.00E-18
1.10E-20

0.00096

3.6E-10

6.9E-12
3.7E-12
1.00E-17

2E-16
2E-14

2.7E-17

0.00003

9.6E-14

1.4E-20
2.40E-23
7.1E-06
8.1E-20
1.7E-11

8.40E-17
1.50E-19
2.70E-11
5.6E-06
1.2E-06
0.000012
9E-16
3.80E-11
1.8E-10
3.5E-16
4.40E-14
1.20E-12
0.000032
3.00E-11

6E-16
3.6E-25
1.60E-13
4.5E-12
1.80E-15
5.7E-12
1.1E-08
2.40E-13

1E-13

2.8E-17
3.30E-18
3.00E-24
4.90E-19
2.70E-13
1.40E-23
6.90E-15
4.90E-17
4.10E-11
4.20E-25
1.80E-15
3.00E-15
1.30E-17
6.30E-15
1.40E-08
2.00E-22
8.60E-26
1.20€-27
1.70E-10
1.20E-19
3.40E-18
1.70E-10
1.60E-11
6.70E-12
1.60E-14
5.20E-18
1.70E-09
4.10E-13
3.70E-07
3.50E-14
1.20E-07

keratin
transcription factor
ATP metabolism
growth
factor/signaling
extracellular matrix

metabolism
channel /membrane
chromatin
transcription factor
antisense RNA
chromatin

novel

ribosomal protein
ATP binding

novel

ATP binding
mitochondrial
metabolism

ATP binding

novel

transcription factor
membrane

cell cycle/DNA repair
keratin
cytoskeleton
cytoskeleton
channel /membrane
growth factor
extracellular matrix
actin binding
membrane
receptor

oxydase

ligase

growth factor
transcription factor
kinase
transcription factor
growth

membrane

novel

novel

novel

membrane

novel

novel

novel

catalytic enzyme

novel

novel

novel

novel

novel

novel

novel

novel

membrane
metabolism

novel

novel

novel

novel

novel

novel

novel

kinase

novel

transcription factor
transcription factor
membrane

Wht antagonist
novel

extracellular matrix
transcription factor
novel

novel

membrane

novel

transcription factor

skin defect
vascular defects
unknown

osteoblast and chondrocyte defect

collagen fiber defects

liver defects

interstinal transport
unknown

unknown

unknown

unknown

unknown

unknown

shorter limbs
unknown

unknown

unknown

skin defect

unknown

unknown

unknown

unknown

unknown

skin defect

unknown
cardiavascular
unknown

skeletal defects
unknown

perinatal lethal by E5.5
unknown

unknown

unknown

unknown

no reported limb phenotype
abnormal bone morphology
unknown

unknown

unknown

limb defects

unknown

unknown

unknown

normal/no phenotype
unknown

unknown

unknown

perinetal lethal by E10.5/vascular
defects

unknown

skeletal defects
unknown

unknown

unknown

unknown

unknown

unknown
blindness/hearing
perinatal lethal
unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

muscle defect
osteoblast defect
unknown

limb defects/syndactyly
muscle and skeletal defects
unknown

unknown

embryonic lethal/cardiovascular
unknown
cardiovascular/neonatal lethal

[95]
[96]

[97]

[98]

[99]
[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]
[108]

[109]

[110]

[111]

[112)
[113]

[114]
[115]

[116]

[117]

[118]

[119]

NA

NA

NA

NA

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA

NA
NA
NA
NA

EL

EL

EL



268 Rtl1* 2.36 4.60E-17 novel perinatal lethal E15.5-E19 [120] NA




