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Figure S1. Pathways for the biosynthesis of isoleucine, leucine and valine.

The pathways were modified from http://acypicyc.cycadsys.org/ and completed with data from
Wilson and colleagues (Wilson et al., 2010). The enzymes encoded by B. aphidicola but absent in
the pea aphid, and vice versa, are specified in blue and in green, respectively.
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Figure S2. Features map of the reannotated pLeu plasmid in B. aphidicola from
A. pisum.

Stem-loop structures are shown in green (SL), promoter sequences in brown
(Prom.), rho-independent terminators in red (Term.) and ribosomal binding sites in

blue (RBS).
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yghA (1512 - 2015)
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AAAAGTATAT TGTTCAATAT ATGATTTATC AAAAACTCTT CTTTTAAAAA AATATTTTAC TTTTAATTAA GTGTATTTAG
repA2 (2160 - 2912)

Term. 4

AATTAATTAT TACACAGCTA GTGAATTAAC AAAAATAGGT CCGAAGGGTT TAAAAAAAAA GATAGATATT GAATATAGTA
SL4
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Figure S3. Comparative evolutionary analysis of pLeu promoters in the Aphididae family.

The analysis was performed on ten aphid species belonging to two tribes of the Aphididae family which
diverged more than 50 Myr ago: the Macrosiphini (Acyrthosiphon pisum, Aulacorthum solani,
Macrosiphum rosae, Metopolophium dirhodum, Uroleucon sonchi and Diuraphis noxia) and the Aphidini
(Schizaphis graminum, Rhopalosiphum cerasifoliae, Rhopalosiphum insertum and Rhopalosiphum padi).
We were able to locate: (i) the repA2 promoter in 9/10 species (mean LDF + SE = -12.0 £ 1.6); we
identified however the M. rosae boxes by visual homology, the negative BPROM resulting from a one-
base pair difference thresholding effect; (ii) the leuA promoter in 10/10 species (mean LDF + SE =-9.6 +
0.44); (iii) the yghA and repA1 promoters in 4/4 species (mean LDF + SE being -16.2 + 3.0 for yghA and
-14.2 £ 0.9 for repA1); and (iv) for leuB: the alternate promoter signal was located as a conserved internal
signal to /euA cds for two Macrosiphini species, whilst only one potential signal was found for the
Aphidini species, immediately upstream of the /leuB cds in R. padi. All these leuB signals were the
weakest found with BPROM, whether included, or not, in coding regions (LDF =-6.2 + 1.0).
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Table S1. Neosynthesis of amino acids from the carbons of sucrose in the symbiotic pea aphid
reared on diets with leucine concentrations ranging from 0 to 80 mM.
Values (means £ SE, n = 5) are expressed in sucrose equivalent (nmoles) per unit of aphid fresh weight

(mg).

Amino acid Dietary leucine concentration P-value *
0 mM 20 mM 40 mM 60 mM 80 mM
Aspartic acid 9.1+0.6 9.9+05 10.1+0.3 10.1 £ 0.4 10.2+ 0.4 0.49
Threonine 2.4%0.42 2.8+0.22 3.6+0.2° 43+0.2° 3.9+0.3"° <0.001
Serine 5.7+0.3 5.9+0.1 6.3+0.3 6.8+0.3 6.4+0.5 0.22
Glutamic acid 18.8 £0.9 17.8 0.7 18.3+0.6 175+1.0 18.5+0.5 0.77
Proline 104+ 0.2 12.0+ 0.4 11.8+0.5 116+ 0.5 12.3+0.6 0.14
Glycine 42+02 3.9+0.1 3.9+0.3 41402 4.1+0.1 0.77
Alanine 13.6 £0.9 13.9+ 05 145+05 14.8 + 1.1 15.8 +0.2 0.21
Valine 5.6%0.2° 6.8+0.2" 8.2+0.2° 89+0.6° 9.0£0.7°€ < 0.001
Cystine 07%0.12 0.7+0.12 0.3+0.05° 05+0.05*® 05%01% 0.02
Methionine 0.6 +0.1 0.5+0.1 05+0.2 0.8+0.1 0.6+0.1 0.25
Isoleucine 59+0.4 44+02 53+0.3 5.4+0.6 5.1+0.3 0.14
Leucine 19.7 +1.4° 6.7+06"° 48+03° 3.3+04°% 2.4+03¢ < 0.001
Tyrosine 3.4+03° 3.2+0.3° 5.0+0.3° 52+0.2° 52+0.7° 0.002
Phenylalanine 6.4+0.3 6.2+0.2 7.0+0.2 7.0+0.5 7.4+05 0.12
Lysine 3.8+0.4° 3.4+0.2° 48+02° 49+06° 5.4+0.4° 0.006
Histidine ndf nd nd nd nd
Arginine nd nd nd nd nd

* P-values of ANOVA (diet effect) performed for each amino acid. When the diet effect was significant (bold values, F-test
P-value < 0.05), means were further compared with Student-Newman-Keuls test; columns with different letters are
significantly different.

1 nd = null value or below the detection threshold.



Table S2. Sequence information on primers used for real-time quantitative PCR
and operon validation experiments.
For each couple of primers, sequences, lengths, annealing temperature and amplicon

length are specified.

Primer length Primer Ta Ampliconlength

Gene Primer Sequence primer 5'- 3' . i .
(in bp) (in°C) (in bp)

atpA atpA-For  AAATGATTTTATTGCCTAA 19 471 99
atpA-Rev  CAGAAATATGAATATAGGGA 20

ilvH ilvH-For GAATCAGGTGCACTATCAAG 20 46.8 90
ilvH-Rev AGGATCTTCAGTAGGTGCTA 20

ilvi ilvI-For TCTTTAATGGGATTAGGTAG 20 475 183
ilvl-Rev AACAATCGCATTTGG 15

leuA leuA-For  GATATACTGTACCCAACGAA 20 46.8 178
leuA-Rev  ATTCCGTTTATAGTCCCT 18

leuB leuB-For  TTGCCAAAAACTACATTGC 19 471 93
leuB-Rev  TTCTACTGGAAGGTTATCCC 20

leuC leuC-For AGCCTTTGATTCATTACGAG 20 474 127
leuC-Rev  TACCTTTGCCATAGAACCT 19

leuD leuD-For ACATGCTGGTATCGTTGTTC 20 446 125
leuD-Rev  AACGCCAGTCATGAA 15

leuABCD ABCD-For TAAACGGAATTGGCGAAAGA 20 50.8 3697
ABCD-Rev  GATGAGCCGCAACCAAA 17

repA1 repAlFor ATGGGTTTTGTTACTTGC 18 464 154
repA1-Rev  TATTGATCCACCCTAATTGT 20

repA2 repA2-For ATTATATCGCAATTAGATGA 20 436 105
repA2-Rev. TAAACCCTTCGGACCT 16

rpIX rplX-For AAAAAGAAGCACCTATTCAT 20 444 93
rpIX-Rev  TCCCTTCTTCAAACCTAA 18

romC rpmC-For GGCATTGGTAGAATTTAGAA 20 46.8 184
rpmC-Rev  CTCTTCCTTTGAATCTAGCA 20

yqhA yghA-For  TTATCATGCCAGATATTGTG 20 47 174
yghA-Rev CCATCCACCCTAATCTTT 18




Table S3. Descriptive statistics from the BestKeeper software of the three candidates for data
normalization, the atpA, rplx and romC genes.

On the three tested genes, only atpA and rp/X met the criteria imposed by the Bestkeeper analysis:
standard deviation < 1 CP between the three tested conditions at each time point.

Abbreviations: n: number of samples; geo Mean [CP]: the geometric mean of CP; ar Mean [CP]: the
arithmetic mean of CP; Min [CP] and Max [CP]: the extreme values of CP; std dev [+ CP]: the standard
deviation of the CP; CV [% CP]: the coefficient of variance expressed as a percentage on the CP level.
Conditions showing significant gene variation (Cp>>1) are in red.

12 hours 1 day 2 days 3 days 7 days
atpA rpIX rpmC atpA rpIX rpmC atpA rpIX romC atpA rplX rpmC atpA rplX rpmC

n

geo Mean [CP]
ar Mean [CP]
min [CP]

max [CP]

std dev [+ CP]
CV [% CP]

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
25.90 26.30 26.27 24.64 24.41 24.86 24.88 21.44 25.65 24.65 21.68 24.83 25.92 23.54 23.64
25.92 26.32 26.46 24.65 24.43 24.90 24.91 21.47 25.76 24.67 21.71 24.94 25.94 23.54 23.65
2477 248 23.68 23.78 23.33 22.77 235 19.94 22.68 22.74 20.31 21.33 24.7 22.77 22.81
27.55 28.04 31.44 25.72 26.41 26.67 26.49 23.62 28.34 25.75 23.45 2717 27.9 24.27 24.65
1.01 0.98 [3.02 0.67 1.07 [1.22] 0.99 0.89 /207 1.05 098 1243 092 049 0.58
3.89 3.73 1142 270 437 490 397 415 803 425 453 854 356 2.09 243




Table S4. Overall transcriptional response of B. aphidicola to variations of leucine concentration
in the aphid diet.
CP values are indicated for each gene and for each sample. A sample is one of the three independent
biological replicates for each condition (0, 20 or 60 mM leucine) and at each time point (12 h, 1, 2, 3 or
7 days) used in this experiment. For each sample, total RNA was extracted independently and 1 ug of
it was retro-transcribed and then used for the quantitative PCR reaction. For each gene, the PCR
efficiency represents the mean of all the reaction efficiencies obtained in this study.

12h

Gene

PCR efficiency

Sample A1
Sample A2
Sample A3
Sample B1
Sample B2
Sample B3
Sample C1
Sample C2
Sample C3

Sample A4
Sample A5
Sample A6
Sample B4
Sample B5
Sample B6
Sample C4
Sample C5
Sample C6

Sample A7
Sample A8
Sample A9
Sample B7
Sample B8
Sample B9
Sample C7
Sample C8
Sample C9

Sample A10
Sample A11
Sample A12
Sample B10
Sample B11
Sample B12
Sample C10
Sample C11
Sample C12

Sample A13
Sample A14
Sample A15
Sample B13
Sample B14
Sample B15
Sample C13
Sample C14
Sample C15

atpA
1.78

25.64
25.95
24.83
24.93
24.77
24.92
27.34
27.55
27.41

atpA

25.72
25.52
25.65
23.78
24.01
24.71
24.03
24.23
24.20

atpA

25.98
26.49
26.46
23.50
23.72
24.06
24.52
24.28
25.15

atpA
25.26
25.51
25.64
23.13
23.43
22.74
25.13
25.75
25.46

atpA
25.71
25.62
25.99
24.70
24.78
24.74
26.76
27.26
27.90

rplX
1.99
25.75
26.66
24.80
27.68
27.31
28.04
25.53
25.51
25.59

rpIX

23.33
23.68
24.02
26.41
26.01
25.69
23.59
23.65
23.53

rplX
22.09
21.90
22.23
23.62
21.43
21.53
20.46
19.94
20.04

rplX

21.84
21.36
20.83
23.15
22.81
23.45
20.31
20.94
20.67

rplX
23.64
23.62
23.49
22.77
22.81
22.89
2419
24.20
24.27

rpmC
1.86
23.87
24.77
24.34
24.08
24.43
23.68
31.01
30.53
31.44

rpmC
26.67
26.43
26.19
22.77
23.62
22.83
25.33
25.21
25.08

romC
28.34
28.33
28.28
22.68
22.81
22.80
2542
26.83
26.31

rpmC
26.18
26.65
25.70
21.33
22.14
21.76
26.94
26.56
2717

romC
23.57
23.56
23.73
22.81
22.84
22.87
24.51
24.65
24.29

ilvi
1.93
19.83
20.13
19.49
18.96
18.17
19.01
26.30
26.59
28.06

ivl
24.67
24.53
24.77
17.69
17.11
17.49
26.68
27.96
27.02

ivl
22.41
21.05
23.73
16.31
16.75
17.67
21.68
21.58
21.74

ilvl
23.65
22.73
23.73
18.16
18.31
20.20
22.85
22.45
22.38

ilvi
23.36
23.58
23.56
22.89
22.84
22.92
24.50
2413
24.52

ilvH

1.92
20.90
20.25
20.50
21.76
20.73
20.44
22.86
22.81
23,00

ilvH
23.56
23.67
23.62
20.13
19.04
19.84
26.54
26.93
26.68

ilvH
21.86
22.47
22.47
18.47
18.16
18.44
20.64
20.94
20.92

ilvH
21.97
22.88
22.58
18.78
18.90
19.21
22.44
22.31
22.54

ilvH
24.34
24.50
24.45
23.95
23.99
23.92
25.06
25.03
25.02

leuA
1.85
25.25
25.88
25.72
24.02
24.23
24.26
29.97
29.13
29.38

leuA

26.84
27.36
27.26
22.25
22.65
22.89
26.90
27.89
28.94

leuA

28.23
28.27
28.05
21.38
21.68
21.67
25.93
26.54
26.69

leuA

26.07
26.76
26.61
22.46
23.06
23.21
27.74
27.99
28.79

leuA

24.09
24.13
24.21
23.55
23.53
23.62
24.71
24.88
24.91

leuB
2.00
23.81
24.50
22.18
22.01
22.27
21.46
27.87
26.91
26.79

leuB
24.54
24.57
24.58
20.42
20.32
20.39
24.31
25.12
23.45

leuB
22.84
22.57
22.73
20.85
20.53
20.73
22.30
23.59
23,00

leuB
24.72
25.12
25.47
24.07
22.21
22.46
23.64
23.67
23.79

leuB
24.59
23.86
24.22
23.64
23.30
23.15
25.22
25.07
24.86

leuC
1.98
21.78
20.99
21.50
19.45
19.71
19.57
25.41
24.49
24.78

leuC
23.69
23.65
23.49
18.95
19.20
18.79
22.66
23.28
22.30

leuC
21.17
21.92
21.55
18.63
19.29
18.54
21.58
22.07
21.58

leuC
21.85
21.90
22.90
19.35
19.80
19.53
23.23
23.10
23.33

leuC
24.14
24 .11
24.10
23.58
23.64
23.56
24.56
24.73
24.87

leuD
1.82
23.55
23.27
22.94
21.96
22.33
22.43
26.88
26.80
26.91

leuD
24.80
25.08
25.17
21.97
21.17
21.21
24.12
24.83
24.93

leuD
24.90
24.66
24.93
21.10
21.53
21.31
23.22
22.96
23.39

leuD
24.59
25,00
24.80
21.58
21.82
22.17
24.43
24.78
24.63

leuD
24.16
24.13
24.06
23.66
23.58
23.62
24.70
24.66
24.54

repA1
1.76
28.05
29.43
27.56
28.67
29.23
28.06
37.23
35.21
36.20

repA1
31.36
30.97
31.71
25.89
26.30
25.43
33.93
33.32
33.30

repA1
31.83
31.06
31.47
25.88
25.81
26.48
28.11
28.27
28.59

repA1
28.91
28.20
29.58
26.21
26.23
26.20
29.62
29.98
30.28

repA1
25.66
25.84
26.06
25.02
25,00
25.07
26.45
26.51
26.66

repA2
1.81
29.84
29.67
29.79
27.95
27.85
27.76
34.65
35.28
33.98

repA2
28.34
29.43
30.94
25.29
25.52
25.69
34.05
33.63
34.42

repA2
31.49
31.28
31.65
23.68
24.67
24.75
30.25
31.19
29.92

repA2
28.03
28.64
28.66
26.15
27.17
26.89
31.12
31.35
31.30

repA2
26.02
26.05
25.77
25.28
25.32
25.32
26.38
26.22
26.36

yqhA

1.73
27.69
26.14
29.23
23.78
24.43
23.13
30.92
32.50
29.33

yqhA
26,00
25.96
25.91
19.91
18.95
19.70
26.49
26.58
26.48

yqhA
34.33
34.94
33.71
19,00
19.40
19.79
24.04
23.45
22.88

yqhA
28.80
27.91
29.69
20.80
19.89
20.03
24.13
24.38
2417

yqhA
23.85
23.98
24.32
23.71
23.45
23.33
24.89
25.32
25.28
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