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Supplementary Table 1a. List of Nasonia tRNA genes.
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Position
Scaffold
11:8988
42-
898914
Scaffold
37:6475
44-
647472
Scaffold
12:3038
187-
3038262
Scaffold
11:8974
47-
897519
Scaffold
11:9106
64-
910592
Scaffold
11:9083
44-
908272
Scaffold
11:9111
00-
911172
Scaffold
11:9197
60-
919832
Scaffold
12:3037
408-
3037480
Scaffold
12:3045
987-
3046059
Scaffold
12:3046
797-
3046869
Scaffold
3:18982
97-
1898369
Scaffold
37:6224

sequence

gggggcgtagctcagatggtagagcgctcgcttagcatgcgagaggtaccgggatcgatacccggegec
tcca

gggggcgtagctcagatggtagagcgctcgcttagcatgcgagaggtaccgggatcgatacccggegec
tcca

taggggcgtagctcagatggtagagegetcgettagcatgcgagaggtaccgggatcgataaccecggeg
cctccaa

gggggcgtagctcagatggtagagcgctcgcttagcatgtgagaggtaccgggatcgatacceggegec
tcca

gggggcgtagctcagatggtagagcgctcgcttagcatgtgagaggtaccgggatcgatacceggegec
tcca

gggggcgtagctcagatggtagagcegctcgettagcatgcgagaggtaccgggatcgataccecggegec
tcca

gggggcgtagctcagatggtagagcgctcgcttagcatgcgagaggtaccgggatcgatacccggegec
tcca

gggggcgtagctcagatggtagagcgctcgcttagcatgcgagaggtaccgggatcgatacceggegec
tcca

gggggcgtagctcagatggtagagcgctcgcettagcatgcgagaggtaccgggatcgatacccggegec
tcca

gggggcgtagctcagatggtagagcgctcgcttagcatgcgagaggtaccgggatcgatacccggegec
tcca

gggggcgtagctcagatggtagagcgctcgcttagcatgcgagaggtaccgggatcgatacceggegec
tcca

gggggcgtagctcagatggtagagcgctcgcettagcatgcgagaggtaccgggatcgatacccggegec
tcca
gggggcgtagctcagatggtagagcgctcgcttagcatgcgagaggtaccgggatcgatacccggegec
tcca



-13

Ala(t
gc)-

Ala(t
gc)-

Ala(t
gc)-

Arg(

acg)
-1

Arg(

acq)
-2

Arg(
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-3
Arg(
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-4
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cct)-
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Arg(
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tcg)-
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Asn(
ott)-
1

36-
622364
Scaffold
2:25953
34-
2595405
Scaffold
7:38095
92-
3809521
Scaffold
7:38100
39-
3810110
Scaffold
127:662
28-
66302
Scaffold
46:2906
34-
290708
Scaffold
37:8738
78-
873950
Scaffold
9:89213-
89141
Scaffold
1:13299
43-
1329870
Scaffold
1:13372
57-
1337184
Scaffold
10:7017
06-
701779
Scaffold
19:1078
507-
1078430
Scaffold
5:39705
35-
3970612
Scaffold
13:2927
680-
2927606
Scaffold
3:43229-
43156

ggggatgtagctcagtggtagagcgttcgetttgcatgtgaaaggtcccgggttcgatcccecggeatetcca

ggggatgtagctcagtggtagagegttcgctttgcatgtgaaaggtcccgggttcgatcccecggeatcteca

ggggatgtagctcagtggtagagegttcgctttgcatgtgaaaggcecccgggttcgatcccecggceatcteca

cggtcctgtggcgcaacggataacgcegtctgactacggatcagaagattccaggttcgaatcctggeagg
atcga

cggtcctgtggcgcaacggataacgcgtctgactacggatcagaagattccaggttcgaatcctggcagg
atcga

ggtcctgtggecgcaacggataacgcgtctgactacggatcagaagattccaggttcgaatcctggcagga
tcg
ggtcctgtggecgcaacggataacgcgtctgactacggatcagaagattccaggttcgaatcctggcagga

tcg

gcccctgtggectaatggataaggceatcggtetcctaaaccggggattgtgggttcgagtcccaccagggg
tac

gcccctgtggectaatggataaggcatcggtctcctaaaccggggattgtgggttcgagtcccaccagggg
tac

gcccctgtggectaatggataaggeatcggtctcctaaaccggggattgtgggttcgagtcccaccagggg
tac

tgaccgtgtggcctaatggataaggegtcggacttcggatccgaagattgcaggttcgagtcctgtcacggt
cgacca

tgaccgtgtggcctaatggataaggcgtcggacttcggatccgaagattgcaggttcgagtcctgtcacggt
cgacca

cgaccgtgtggcctaacggataaggcgtcggactticggatccgaagattgcaggttcgagtcetgtcacgg
tcga

gcctcegtggegcaatcggcetagegcegttcggctgttaaccgaaaggttggtggttcgageccacceggg
ggcg



Asn(
gtt)-

Asn(
gtt)-

Asn(
gtt)-

Asn(
gtt)-
5

Asn(
gtt)-
6

Asn(
gtt)-
7

Asn(
gtt)-
8

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Scaffold
5:25642
91-
2564366
Scaffold
144:293
123-
293050
Scaffold
22:2377
140-
2377213
Scaffold
22:2294
074-
2294146
Scaffold
9:18387
48-
1838676
Scaffold
24:2144
156-
2144081
Scaffold
24:2174
811-
2174737
Scaffold
18:1651
550-
1651479
Scaffold
38:1707
122-
1707051
Scaffold
21:2767
278-
2767349
Scaffold
3:69737
5_
697304
Scaffold
62:8629
33-
863004
Scaffold
62:8631
86-
863257
Scaffold
62:8633
29-
863400

tgcctccgtggegceaattggetagegcegttcggctgttaaccgaaaggttggtggttcgageccacceggg
ggcgt

gcctcegtggegcaattggcetagegegttcggcetgttaaccgaaaggttggtggttcgageccaccegggg
gcg

gcctcegtggegcaattggetagegcegttcggcetgttaaccgaaaggttggtggttcgageccaccegggg
gcg

gcctcegtggegcaatggcetagegegttcggcetgttaaccgaaaggttggtggttcgageccacccgggg
gcg

gcctcecgtggegceaatggcetagegegttcggcetgttaaccgaaaggttggtggttcgageccaccegggg
gcg

cgcttccgtggegceaattggetagegegttcggetgttaaccgaaaggttggtggttcgageccacccggg
agcgg

cgcttccgtggegceaattggcetagegegttcggetgttaaccgaaaggttggtggttcgageccacccggg

agcgg

tcttcagtagtatagtggtcagtatccccgcectgtcacgcgggagaccggggttcgattcceccgetggagag

tcctcggtagtatagtggtcagtatcceccgectgtcacgcgggagaccggggttcgattcccegecgggga
g

tcttcagtagtatagtggtcagtatcccecgectgtcacgcgggagaccggggttcgattceccgetggagag

tcttcagtagtatagtggtcagtatccccgcectgtcacgcgggagaccggggttcgattcceccgetggagag

tcttcagtagtatagtggtcagtatccccgcectgtcacgcgggagaccggggttcgattcceccgetggagag

tcttcagtagtatagtggtcagtatcccegectgtcacgcgggagaccggggttcgattccecgetggagag

tcttcagtagtatagtggtcagtatccccgectgtcacgcgggagaccggggttcgattcceccgetggagag
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GIn(
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Gin(
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GIn(
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GIn(
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Scaffold
62:8723
62-
872433
Scaffold
19:1489
401-
1489472
Scaffold
36:1190
204-
1190133
Scaffold
1:27863
39-
2786411
Scaffold
3:19028
04-
1902876
Scaffold
34:8198
27-
819755
Scaffold
5:27661
46-
2766074
Scaffold
3:19026
11-
1902683
Scaffold
13:2404
926-
2404997
Scaffold
36:1112
943-
1113017
Scaffold
127:326
382-
326311
Scaffold
14:2548
581-
2548652
Scaffold
7:38110
76-
3811151
Scaffold
1:64695
78-
6469649

tcttcagtagtatagtggtcagtatccccgcectgtcacgcgggagaccggggttcgattcceccgetggagag

tcctcggtagtatagtggtcagtatccecegectgtcacgegggagaccggggttcgattccececgecgggga
g

tcctcggtagtatagtggtcagtatcceccgectgtcacgcgggagaccggggttcgattcccegecgggga
g

gggggtatagctcagtggtagagcattcgactgcagatcgagaggtccccggttcaaacccgggtgecce
ctc

gggggtatagctcagtggtagagcattcgactgcagatcgagaggtcececggttcaaacccgggtgecce
ctc

gggggtatagctcagtggtagagcattcgactgcagatcgagaggtccccggttcaaacccgggtgecce
ctc

gggggtatagctcagtggtagagcattcgactgcagatcgagaggtccccggttcaaacccgggtgecce
ctc

ggggatatagctcagtggtagagcattcgactgcagatcgagaggtccccggttcaaaccecgggtgtcec
ctc

ggttccatggtgtaatggttagcactctggactctgaatccagcgatccgagttcaaatctcggtggaacct

aggtctcatggtgtaatggtcagcactctggactctgaatccagcgatccgagttcaaatctcggtgagacct

tc

ggtcccatggtgtaatggttagcactctggactctgaatccagcgatccgagttcaaatctcggtgggacct

ggtcccatggtgtaatggttagcactctggactctgaatccagcgatccgagttcaaatctcggtgggacct

aggtcccatggtgtaatggtcagcactctggactctgaatccagcgatccgagttcaaatctcggtgggacc

ttcc

ggtcccatggtgtaatggttagcactctggactttgaatccagcgatccgagttcaaatctcggtgggacct



GIn(
ttg)-

GIn(
ttg)-

GIn(
ttg)-

Glu(
cte)-

Glu(
ctc)-

Glu(
ctc)-

Glu(
ctc)-

Glu(
ctc)-

Glu(
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Glu(
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Glu(
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Glu(
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Scaffold
127:320
220-
320291
Scaffold
7:33956
53-
3395724
Scaffold
16:3361
927-
3361998
Scaffold
13:1294
176-
1294105
Scaffold
2:61620
O-
616280
Scaffold
22:1659
337-
1659408
Scaffold
8:26461
54-
2646225
Scaffold
8:32744
86-
3274415
Scaffold
37:1046
029-
1045958
Scaffold
8:32715
12-
3271583
Scaffold
1:58347
20-
5834649
Scaffold
7:10819
22-
1081993
Scaffold
2:68542
18-
6854147
Scaffold
37:8679
80-
868051

ggtcccatggtgtaatggttagcactctggactttgaatccagcgatccgagttcaaatctcggtgggacct

ggtcccatggtgtaatggttagcactctggactttgaatccagegatccgagttcaaatctcggtgggacct

gottctgtggtgtaatggtaagcactctggactttgaatccagcgatccgagttcaaatctcggcagaacct

tccggtatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcccggtaccggaa

tccggtatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcceggtaccggaa

tccggtatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcccggtaccggaa

tccggtatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcccggtaccggaa

tccggtatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcccggtaccggaa

tccgatatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcceggtatcggaa

tccgatatggtctagtggctaggatacctggctctcacccaggaggctcgggttcgattccecggtatcggaa

tcccatatggtctagtggctaggatacctggctttcacccaggaggetcgggttcgattcccggtatgggaa

tcccatatggtctagtggctaggatacctggctttcacccaggaggetcgggttcgattcccggtatgggaa

tccegtatggtctagtggctaggatacctggctttcacccaggaggctcgggticgattccecggtacgggaa

tccegtatggtctagtggctaggatacctggctttcacccaggaggctcgggttcgattcccggtacgggaa
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Gly(
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gcce)
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Gly(
gcce)

Gly(
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Gly(
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Gly(
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Gly(
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Gly(t

Scaffold
37:8701
39-
870068
Scaffold
37:8793
34-
879263
Scaffold
8:32738
77-
3273948
Scaffold
21:2766
610-
2766680
Scaffold
36:1189
016-
1188943
Scaffold
2:19762
16-
1976147
Scaffold
33:1448
383-
1448313
Scaffold
36:1181
244-
1181314
Scaffold
36:1181
887-
1181817
Scaffold
58:3687
09-
368779
Scaffold
62:8589
22-
858992
Scaffold
8:19035-
19105
Scaffold
87:3436
58-
343728
Scaffold
14:2280
387-
2280457
Scaffold

tccegtatggtctagtggctaggatacctggctttcacccaggaggetcgggttcgattcccggtacgggaa

tccegtatggtctagtggctaggatacctggctttcacccaggaggctcgggttcgattccecggtacgggaa

tccggtatggtctagtggctaggatacctggctttcacccaggaggctcgggttcgattcccggtaccggaa

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

aaggttcgattcccggceagtggtagaatgctcgectgccacgegggeggeccgggttcgattcceggceatt
ctg

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgatcceggecgatgea

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgcetcgectgccacgcgggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcceggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcceggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcagtggttcagtggcagagtgctcgectgccacgcgaacggeccgagttcgattcceggcetgatge
a
gcgatggtggtgtaatggtcagcatagttgccttccaagcagttgatccgggttcgattcccggecatcgeac



cc)-

Gly(t
cc)-

Gly(t
cc)-

Gly(t
cc)-

Gly(t
cc)-

Gly(t
cc)-

His(
gtg)-
1

His(
gtg)-
2

His(
gtg)-

His(
gtg)-

His(
gtg)-

His(
gtg)-
6

His(
gtg)-
7

His(
gtg)-
8

lle(a
at)-1

1516:80
71-7999
Scaffold
18:2382
622-
2382678
Scaffold
2:60589
9_
605971
Scaffold
389:653
46-
65274
Scaffold
4:28133
96-
2813468
Scaffold
1516:10
250-
10178
Scaffold
16:2920
720-
2920649
Scaffold
16:2920
918-
2920847
Scaffold
40:1523
332-
1523261
Scaffold
8:36360
7-
363536
Scaffold
9:33831
7-
338388
Scaffold
9:33896
0_
339031
Scaffold
9:34261
5-
342686
Scaffold
9:34393
8-
344009
Scaffold
14:1817

gcgatggtggtgtaatggtcagcatagttgccttccaagcagttgatccgggttcgattcceggecatcgeac

gcgatggtggtgtaatggtcagcatagttgccttccaagcagttgatccgggttcgattcccggecatcgeac

gcgatggtggtgtaatggtcagcatagttgccttccaagcagttgatccgggttcgattcccggecatcgeac

gcgatggtggtgtaatggtcagcatagttgccttccaagcagttgatccgggttcgattcccggecatcgeac

gcgatggtggtgtaatggtcagcatagttgccttccaagcagttgatccgggttcgattcccggctatcgeac

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacggea

gccgtgategtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacggea

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacggea

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacggea

gccgtgategtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacggea

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacggea

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacggea

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacggea
ggcccattagctcagttggttagagegtcegtgctaataacgcgaaggtcgegggttcgatcecctcatggge
cac



lle(a
at)-2

lle(a
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lle(a
at)-4

lle(a
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lle(a
at)-6

lle(a
at)-7

lle(a
at)-8

lle(a
at)-9
lle.l.
TAT

lle.l.
TAT
-2
lle.l.
TAT
-3

Leu(

aag)
-1

Leu(

aag)
-2

Leu(
aag)
-3

Leu(

766-
1817692
Scaffold
14:1817
929-
1817855
Scaffold
2:18575
49-
1857475
Scaffold
20:5897
89-
589715
Scaffold
40:4673
29-
467255
Scaffold
9:95529-
95455
Scaffold
4:48778
25-
4877748
Scaffold
12:1821
589-
1821662
Scaffold
40:4680
70-
468143
Scaffold
62:6857
9-68670
Scaffold
139:293
760-
293852
Scaffold
62:6986
0-69952
Scaffold
14:3525
A477-
3525558
Scaffold
2:25915
64-
2591645
Scaffold
7:31829
29-
3182848
Scaffold

ggcccattagctcagttggttagagcgtcgtgctaataacgcgaaggtcgcgggttcgatcecctecatggge
cac

ggcccattagctcagttggttagagegtcegtgctaataacgcgaaggtcgegggttcgatcecctecatggge
cac

ggcccattagctcagttggttagagcgtcgtgctaataacgcgaaggtcgcgggttcgatcecctecatggge
cac

ggcccattagctcagttggttagagegtcgtgctaataacgcgaaggtcgegggttcgatccectcatggge
cac

ggcccattagctcagttggttagagcgtcegtgctaataacgcgaaggtcgegggttcgatcecctecatggge
cac

tggcttcatagctcagctggttagagcgtcgtgctaataacgcgaaggtcgegggttcgagatcceecctgg
agccaa

ggcttgttagctcagctggttagagegtcgtgctaataacgcgaaggtcgtgggttcgatcccctcacgage
ca

ggcccattagctcagttggttagagegtcgtgctaataacgcgaaggcecgegggttcgatccececcatggg
cca

GCTCCAGTGGCGCAATTGGTIAGCGCACGGTACTTATAagacagtgttcgtgag
caATGCCGGGGITGTGAGTTCGAGCCTCACCTGGAGCA

GCTCCAGTGGCGCAATTGGTtAGCGCACGGTACTTATAagacagtgttacgtga
gcaATGCCGGGGITGTGAGTTCGAGCCTCACCTGGAGCA

GCTCCAGTGGCGCAATTGGTtAGCGCACGGTACTTATAagacagtgttacgtga
gcaATGCCGGGGITGTGAGTTCGAGCCTCACCTGGAGCA

ggtagcgtggccgageggtctaaggegctggtttaaggcaccagtctcttcggaggegtgggttcgaatee
caccgctgcca

ggtagcgtggccgageggtctaaggegcetggtitaaggcaccagtctcttcggaggegtgggttcgaatec
caccgctgcca

ggtagcgtggccgageggtctaaggegcetggtitaaggcaccagtctcttcggaggegtgggttcgaatec
caccgctgeca
tggtagcgtggccgageggtctaaggegctggtitaaggcaccagtctcttcggaggegtgggttcgaate



aag)

Leu(

aag)
-5

Leu(

aag)
-6

Leu(

cag)
-1

Leu(

cag)
-2

Leu(

cag)
-3

Leu(

cag)
-4

Leu(
taa)-

Leu(
taa)-

Leu(
taa)-

Leu(
tag)-

Leu(
tag)-

Leu.
I.CA
A-1

Leu.
I.CA
A-2
Leu.
I.CA
A-3

3:22744-
22827
Scaffold
31:3520
63-
352146
Scaffold
9:40730
7_
407390
Scaffold
2:21796
28-
2179545
Scaffold
5:58639
7-
586480
Scaffold
3:13795
42-
1379459
Scaffold
7:55052
6_
550443
Scaffold
1:49548
55-
4954938
Scaffold
7:38025
19-
3802602
Scaffold
35:9244
75-
924392
Scaffold
16:9485
3-94774
Scaffold
7:38121
91-
3812112
Scaffold
62:2305
27-
230408
Scaffold
2:68563
57-
6856237
Scaffold
2:68552
76-

ccaccgctgccaa

tggtagcgtggccgageggtctaaggegctggtttaaggcaccagtctcttcggaggegtgggttcgaate
ccaccgctgccaa

tggtagcgtggccgageggtctaaggegctggtttaaggcaccagtctcttcggaggegtgggttcgaate
ccaccgctgccaa

gtcaggatggccgagcggtctaaggcgctgcgttcaggtcgcagtccacttcetgtgggegtgggttcgaate
ccacttctgaca

gtcaggatggccgagceggtctaaggcegcetgegticaggtcgcagtceacttetgtgggegtgggttcgaate
ccacttctgaca

gtcaggatggccgagtggtctaaggcgctgcgttcaggtcgcagtccacttctgtgggegtgggttcgaate
ccacttctgaca

gtcaggatggccgagtggtctaaggcgctgcgttcaggtcgeagtccacttctgtgggegtgggttcgaate
ccacttctgaca

gccaggttggeccgageggtctaaggegegggatttaagetectgttcectctgggagegtgggticgaatc
ccacacctggca

gctaggttggccgageggtctaaggegecagacttaagttetggttceegtctgggagegtgggttcgaace
ccacacttagca

gctaggttggccgageggtctaaggecgecagatttaagetctggttcecgtctgggagegtgggttcgaacc
ccacacctagca

ggcagcgtggccgagceggtctaaggegctggttttaggcaccagtccgaaagggegtgggttcgaatece
accgctgtca

ggcagcgtggccgageggtctaaggegcetggttttaggcaccagtccgaaagggegtgggttcgaatcce
accgctgtca

GTCAGGATGGCCGAGCGGTCtAAGGCGCCAGACTCAAGgtattaccttctcggte
gaacaccgagtttctgggcaTTCTGGTCCTCTCTGAGGGCGTGGGTTCGAATCCC
ACTTCTGACA

GTCAGGATGGCCGAGCGGTCctAAGGCGCCAGACTCAAGgttcatttccttctcggce
taaacaccgagttctgggcaTTCTGGTCCTCTCTGAGGGCGTGGGTTCGAATCCC
ACTTCTGACA
GTCAGGATGGCCGAGCGGTCctAAGGCGCCAGACTCAAGgattatataataccttct
cgattagacatcgagtttctgggcaTTCTGGTCCTCATCTGAGGGCGTGGGTTCGAA
TCCCACTTCTGACA
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Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-
10

Lys(
ctt)-
11

Lys(
ttt)-1

Lys(
ttt)-2

Lys(
ttt)-3

6855150
Scaffold
1:10247
66-
1024694
Scaffold
19:2744
159-
2744233
Scaffold
62:8790
74-
879147
Scaffold
16:1365
380-
1365452
Scaffold
1:39476
67-
3947740
Scaffold
62:8786
25-
878698
Scaffold
1:29223
07-
2922234
Scaffold
1:29381
37-
2938064
Scaffold
2:26760
87-
2676014
Scaffold
2:27593
80-
2759453
Scaffold
62:8761
89-
876262
Scaffold
1:81853
26-
8185400
Scaffold
19:2702
606-
2702534
Scaffold
42:1668
843-

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtegtgggttcgagecccacgttggg
cgc

cgcccggctagetcagtcggtagagcatgagactcttaatctcagggtegtgggttcgagecccacgttgg
gcga

cgcccggctagetcagtcggtagagcatgagactcttaatctcagggtcgtgggttcgagecccacgttgg
gcga

gcctggctagetcagtcggtagagcatgagactcttaatctcagggtcgtgggttcgagecccacgttggge
g

tgcccggctagetcagtcggtagagcatgagactcttaatctcagggtcgtgggttcgagecccacgttggg
cgt

tgcccggcetagetcagtcggtagageatgagactcttaatctcagggtegtgggttcgagecccacgttggg
cgt

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtegtgggttcgagecccacgttggg
cgc

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtcgtgggttcgagecccacgttggg
cgc

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtegtgggttcgagecccacgttggg
cgc

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtcgtgggttcgagecccacgttggg
cgc

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtcegtgggttcgagecccacgttggg
cgc

cgcccggatagcetcagtcggtagagcatcagacttttaatctgagggtccagggttcgagtecctgttcggg
cgt

gcccggatagctcagtcggtagagcatcagacttttaatctgagggtccagggttcaagtcectgttcggge

gcccggatagctcagtcggtagagceatcagacttitaatctgagggtccagggttcaagtcectgttcggge
g
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Lys(
ttt)-4

Lys(
ttt)-5

Lys(
ttt)-6

Lys(
ttt)-7

Met(
cat)-

Met(
cat)-

Met(
cat)-

Met(
cat)-

Met(
cat)-

Met(
cat)-

Met(
cat)-

Phe(

gaa)
-1

Phe(
gaa)
-2
Phe(
gaa)
-3

1668771
Scaffold
76:1885
47-
188475
Scaffold
19:2702
418-
2702346
Scaffold
9:25671
46-
2567074
Scaffold
9:23097
17-
2309645
Scaffold
112:265
266-
265195
Scaffold
139:161
051-
160980
Scaffold
139:162
351-
162280
Scaffold
14:2566
072-
2566143
Scaffold
6:38428
23-
3842752
Scaffold
16:3329
731-
3329802
Scaffold
9:34576
O-
345843
Scaffold
136:145
649-
145721
Scaffold
136:150
403-
150475
Scaffold
18:4616
7-46239

gcccggatagctcagtcggtagagcatcagacttttaatctgagggtccagggttcaagtcectgttcggge
g

gcccggatagctcagtcggtagagceatcagacttitaatctgagggtccagggttcgagtcectgttcggge
g

gcccggatagctcagtcggtagagcatcagacttttaatctgagggtccagggttcgagtcectgttcggge
g

gcttgggtagctcagtcggtagagcatcagacttttaatctgagggtccagggttcaagtccctgtccgage
g

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtccgtggatcgaaaccacgctct
gcta

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtccgtggatcgaaaccacgcetct
gcta

agcagagtggcgcagtggaagcgtgctgggcccataacccagaggtccgtggatcgaaaccacgcetct
gcta

agcagagtggcgcagtggaagcgtgctgggcccataacccagaggtcegtggatcgaaaccacgcetct
gcta

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtccgtggatcgaaaccacgcetct
gcta

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtcecgtggatcgaaaccatgctetg
cta

tgcctcggtagecgcagtaggcagegcegtaagtctcataatcttaaggtcgtgagttcgatcetcaccegggg
caa

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtccceggttcaatceccgggtttcgg
ca

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtcccecggttcaatceccgggtttcgg
ca

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtceccggttcaatccegggtttcgg
ca
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Phe(

gaa)
4

Phe(

gaa)
5

Phe(

gaa)
-6

Phe(

gaa)
-7

Pro(

agg)
-1

Pro(

agg)
2

Pro(

ago)
-3

Pro(

agg)
-4

Pro(

agg)
-5

Pro(

ago)
-6

Pro(

cg9)
-1

Pro(

cg9)
2

Pro(
tgg)-
1

Pro(
tgg)-
2

Scaffold
22:1148
687-
1148615
Scaffold
44:1108
890-
1108962
Scaffold
18:2018
736-
2018808
Scaffold
18:2018
911-
2018983
Scaffold
16:3428
701-
3428630
Scaffold
3:18977
33-
1897804
Scaffold
16:2373
506-
2373577
Scaffold
6:34026
91-
3402620
Scaffold
6:34028
93-
3402822
Scaffold
19:2360
576-
2360504
Scaffold
16:2915
911-
2915982
Scaffold
16:2374
331-
2374259
Scaffold
40:9263
65-
926294
Scaffold
40:9269
22-
926851

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtcccecggttcaatceccgggtttcgg
ca

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtccceggttcaatccegggtttcgg
ca

gccgaaatagcetcagctgggagagcgtcagactgaagatctgcaggtecceggttcgatceegggttteg
gca

gccgaaatagcetcagctgggagagcgtcagactgaagatctgcaggtecceggttcgatceegggttteg

gca

gottcgttggtctaggggtatgattctcgettagggtgcgagaggtccecgggttcaaatcccggacgaacce

gottcgttggtctaggggtatgattctcgettagggtgcgagaggtccecgggttcaaatcccggacgaacce

ggttcagtggtctaggggtatgattctcgcttagggtgcgagaggteccgggttcaaatcccggetgaacce

ggttcagtggtctaggggtatgattctcgcttagggtgcgagaggtcccgggttcaaatcccggetgaacce

ggttcagtggtctaggggtatgattctcgcttagggtgcgagaggteccgggttcaaatcccggetgaacce

gctcgttgatctaggggtatgattctcgettagggtgcgagaggteccgggttcaaatcccggaacgagecc

c

ggctcgttggtctaggggtatgattctcgettcgggtgcgagaggtcccgggttcaaatcccggacgagece

ggctcagtggtctaggggtatgattctcgcttcgggtgcgagaggtcececgggttcaaatcceggctgagece

c

ggcctcttggtctaggggtatgattcctgetitgggtgcaggaggteccgggticaaatcccggaggggece

ggcctcttggtctaggggtatgattectgcetttgggtgcaggaggteccgggttcaaatcccggaggggecc
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Pro(
tgg)-
3

Pro(
tgg)-
4

Pro(
tgg)-
5

Pro(
tgg)-
6

Ser(

aga)
-1

Ser(
aga)
-2
Ser(
aga)
-3

Ser(

cga)
-1

Ser(

cga)
-2

Ser(
cga)
-3

Ser(
gct)-

Ser(
gct)-
2

Ser(
gcy)-
3

Ser(
gct)-
4

Ser(

Scaffold
16:2364
362-
2364433
Scaffold
16:2375
325-
2375254
Scaffold
16:2375
921-
2375850
Scaffold
16:2380
219-
2380290
Scaffold
174:121
495-
121414
Scaffold
174:124
276-
124357
Scaffold
18:5310-
5229
Scaffold
16:2130
964-
2131045
Scaffold
23:2005
025-
2004944
Scaffold
6:29902
28-
2990309
Scaffold
1:29395
38-
2939457
Scaffold
38:1705
742-
1705823
Scaffold
100:358
125-
358208
Scaffold
20:2002
786-
2002869
Scaffold

ggctcagtggtctaggggtatgattctcgctttgggtgcgagaggtceccgggttcaaatcceggetgagecc

ggctcagtggtctaggggtatgattctcgettigggtgcgagaggtccecgggttcaaatccecggetgagecc

ggctcagtggtctaggggtatgattctcgctttgggtgcgagaggtceccgggttcaaatcccggetgagecc

ggctcagtggtctaggggtatgattctcgctttgggtgcgagaggtceccgggttcaaatcceggetgagecc

gcagtcgtggccgagtggttaaggegtctgactagaaatcagattccctetgggagegtaggttcgagtect
accgactgcg

gcagtcgtggccgagtggttaaggegtetgactagaaatcagattccctctgggagegtaggttcgagtect
accgactgcg
gcagtcgtggccgagtggttaaggegtctgactagaaatcagattcectctgggagegtaggttcgagtect

accgactgcg

gctgcggtgtccgagtggttaaggagtcagactcgaaatctgatgggctatgecccgcacaggttcgaatec
tgtccgcageg

gctgcggtgtccgagtggttaaggagtcagactcgaaatctgatgggetatgcccgeacaggttcgaatec
tgtccgcageg

gctgcggtgtccgagtggttaaggagtcagactcgaaatctgatgggetatgcccgeacaggttcgaatec
tgtccgcageg

gacgaggtggccgagtggttaaggcgttggactgctaatccaatgtgctctgcacgegtgggttcgaatec
catcctcgtcg

gacgaggtggccgagtggttaaggcgttggactgctaatccaatgtgctctgcacgegtgggttcgaatce
catcctcgtcg

tgacgaggtggccgagtggttaaggcegttggactgctaatccaatgtgctctgcacgegtgggttcgaatce
catcctcgtcga

tgacgaggtggccgagtggttaaggegttggactgctaatccaatgtgcetctgcacgegtgggttcgaatce
catcctcgtcga
gctgcggtgtccgageggttaaggagatggacttgaaatccattgggttctacccgcacaggttcgaatect
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tga)-

Ser(
tga)-
2

Thr(
agt)-

Thr(
agt)-

Thr(
agt)-

Thr(
agt)-

Thr(
agt)-

Thr(
cgt)-

Thr(
cgt)-

Thr(
cgt)-

Thr(t
gb)-1

Thr(t
gt)-2

Trp(
cca)
-1

Trp(
cca)

-2
Trp(

11:4164
56-
416375
Scaffold
14:2735
75-
273494
Scaffold
3:19058
70-
1905797
Scaffold
37:8379
11-
837984
Scaffold
127:331
821-
331894
Scaffold
19:2361
065-
2361138
Scaffold
38:1706
428-
1706355
Scaffold
127:230
914-
230843
Scaffold
136:173
645-
173716
Scaffold
43:4165
02-
416431
Scaffold
116:687
501-
687573
Scaffold
2:34292
57-
3429185
Scaffold
24:6670
87-
667159
Scaffold
24:6701
50-
670222
Scaffold

gtccgcageg

gctgeggtgtccgageggttaaggagatggacttgaaatccattgggttctacccgcacaggttcgaatect

gtccgeageg

ggcgecgtggcttagttggttaaagegcectgtctagtaaacaggagatcgagggttcgaatccctccgggg
cct

ggcgccgtggcttagttggttaaagegcectgtctagtaaacaggagatcgagggttcgaatccetccgggg
cct

ggcgccgtggcttagttggttaaagegectgtctagtaaacaggagatcgggggttcgaatcceececeggg
gect

ggcgecgtggcttagttggttaaagegcectgtctagtaaacaggagatcgggggttcgaatccceeecggg
gcct

ggcgccgtggcttagttggttaaagegcectgtctagtaaacaggagatcgggggttcgaatccceeecggg
gect

gcctctttagctcagtggtagagceactggtctcgtaaaccaggggtegtgagttcaaacctcacaggagge
a

gcctetttagctcagtggtagagceactggtctcgtaaaccaggggtcgtgagttcaaacctcacaggaggce
a

gcctctttagctcagtggtagagceactggtctcgtaaaccaggggtcgtgagttcaaacctcacaggaggce
a

gcctccatagctcaggggttagagceactggtettgtaaaccaggggtcgagagttcaaatctctctggggg
ca

gcctccatagctcaggggttagagcactggtcttgtaaaccaggggtcgagagttcaaatctctcetggggg
ca

gacttcgtggcgcaacggtagcgcegtctgactccagatcagaaggttgegtgttcaaatcacgtcggggte
ac

gacttcgtggcgcaacggtagcgcgtctgactccagatcagaaggttgegtgttcaaatcacgtcgaggte
ac
gactccgtggcgcaacggtagcegegtctgactccagatcagaaggttgcgtgticaaatcacgtcggggte
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cca)

Trp(
cca)
-4

Tyr.l
.GT
A-1

Tyr.l
.GT
A-2

Tyr.l
.GT
A-3

Tyr.l
.GT

Tyr.l
.GT
A-5

Tyr.l
.GT
A-6

Tyr.l
.GT
A-7

Tyr.l
.GT
A-8

Tyr.l
.GT

Val(
aac)
-1

Val(
aac)
-2

Val(
aac)
-3

Val(
aac)

3:42692-
42763
Scaffold
5:35823
56-
3582427
Scaffold
5:39719
16-
3971824
Scaffold
17:6493
81-
649279
Scaffold
17:6530
25-
652930
Scaffold
17:6489
88-
648894
Scaffold
7:34036
98-
3403791
Scaffold
17:6504
68-
650562
Scaffold
17:6533
74-
653280
Scaffold
19:1460
941-
1460843
Scaffold
19:1460
475-
1460381
Scaffold
20:1852
080-
1852154
Scaffold
5:40096
89-
4009617
Scaffold
20:1853
127-
1853199
Scaffold
20:1854

gactccgtggcgcaacggtagcgcgtctgactccagatcagaaggttgegtgttcaaatcacgtcggggte
a

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGtaggtttatacaatatag
aaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggtttattaacaataaa
tgaaatcagaaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggcttacaaacaaaa
tcagaaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggtgtttaacaaaatc
agaaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggtatgattcaagacg
gaaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggcattaaacaaaat
cagaaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggcattaaacgaaat
cagaaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGtcggttaattaacgaattt
gtcagaaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggccaaaaacaaaa
tcagaaATCCATAGGICGCTGGTTCAAATCCGGCTCGAAGGA

tgtttccgtggtgtagtggttatcacatccgectaacacgcggaaggtecceggttcgatcccgggeggaaa
cat

gttttcgtggtgtagtggttatcacatccgectaacacgcggaaggtccccggttcgatcccgggecgaaaac
a

gtttccgtggtgtagtggttatcacatccgcectaacacgcggaaggtcecceggttcgatcccgggeggaaa
ca
gtttccgtggtgtagtggttatcacatccgcectaacacgcggaaggtcecceggttcgatcccgggeggaaa
ca
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Val(
aac)
-5

Val(
aac)
-6

Val(
aac)
-7

Val(
cac)
-1

Val(
cac)
-2

Val(
cac)
-3

Val(t

ac)-

Val(t
ac)-

Val(t
ac)-

222-
1854294
Scaffold
23:1784
633-
1784705
Scaffold
2:25869
94-
2586922
Scaffold
5:40091
23-
4009051
Scaffold
3:13984
86-
1398414
Scaffold
20:5424
25-
542353
Scaffold
20:5438
02-
543730
Scaffold
74:1152
85-
115212
Scaffold
109:405
168-
405096
Scaffold
7:49885
8-
498930

gtttccgtggtgtagtggttatcacatccgectaacacgcggaaggtceccggtticgatcccgggeggaaa
ca

gttttcgtggtgtagtggttatcacatccgectaacacgcggaaggtceccggttcgatcccgggegaaaac
a

gttttcgtggtgtagtggttatcacatccgectaacacgcggaaggtccccggttcgatcccgggecgaaaac
a

gtttccgtagtgtagtggttatcacgtgtgcttcacacgcacaaggtccccggttcgatcccgggcggaaac
a

gtttccgtagtgtagtggttatcacgtgtgcttcacacgcacaaggtccccggttcgaacccgggcggaaac
a

gtttccgtagtgtagtggttatcacgtgtgcttcacacgcacaaggtccccggttcgaacccgggcggaaac
a

ggttccgtggtgtageggttatcacgtctgctttacacgcagaaggtcgecggttcgatcccggecggaate
ac

ggttccgtggtgtageggttatcacgtetgctttacacgcagaaggtcgecagttcgatcccggecggaace
a

ggttccgtggtgtageggttatcacgtetgctttacacgcagaaggtcgecagttcgatcccggecggaacc
a
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Supplementary Table 1b. List of honey bee tRNA genes.

Gen
eid
Ala(
age)
-1
Ala(
age)
-2
Ala(
age)
-3
Ala(
age)
-4
Ala(
age)
-5
Ala(
age)
-6
Ala(
age)
-7
Ala(
cgc)
-1
Ala(
cgc)
-2
Ala(
ggc)
-1
Ala(t
gc)-

Ala(t
gc)-

Ala(t
gc)-

Ala(t
go)-

Arg(

acq)
-1
Arg(
acq)
-2
Arg(

Position
Groupl6.
19:74180
2-741730
Group4.1
1:26137-
26065
Group4.1
1:45143-
45071

Group4.8:

58903-
58975
Group7.3
7:202242
-202170
Group7.3
7:203068
-202996
Group7.3
7:203376
-203304
Groupl5.
29:72798
6-728059
Group15.
34:20462
0-204691
Group6.3
8:125920
-125849
Groupl1l.
41:12839
9-128470
Group2.3
3:338066
-338139
Group2.3
3:346764
-346835

GroupUn.

595:1118
4-11111
Groupl1l.
38:7858-
7930
Group4.1
2:289393
-289465
Group6.1

Sequence

gggggcgtagctcagatggtagagcgctcgettagcatgcgagaggtaccgggatcgatgececggege
ctcca

gggggcgtagctcagatggtagagcegetcgettagcatgcgagaggtaccgggatcgatgeccggege
ctcca

gggggcgtagctcagatggtagagegctcgettagcatgcgagaggtaccgggatcgatgececggege
ctcca

gggggcgtagctcagatggtagagegctcgettagcatgcgagaggtaccgggatcgataccecggege
ctcca

gggggcgtagctcagatggtagagcgctcgettagcatgcgagaggtaccgggatcgatacccggege
ctcca

gggggcgtagctcagatggtagagcegetcgettagcatgcgagaggtaccgggatcgatacccggege
ctcca

gggggcgtagctcagatggtagagegctcgettagcatgcgagaggtaccgggatcgatacccggege
ctcca

tgggggtgtaactcagtggtagagtgtctgcttcgcatgctgaaagtectgggttcaaatcccagtacctee
aa

gggggtgtaactcagtggtagagtgtctgcttcgcatgctgaaagtcctgggttcaaatcccageacctee
a

ccctggatagcttaatggttaaagcagtcgcctggcaagcgaaagatccgggttcgattcceggtccagg
ca

tggggatgtagctcagtggtagagegttcgctttgcatgtgaaaggcecccgggttcgatcccecggeatcte
caa

ggggatgtagctcagtggtagagegttcgctttgcatgtgaaaggcecccgggttcgatcccecggceatctec
a

ggggatgtagctcagtggtagagegttcgetttgcatgtgaaaggcecccgggttcgatccecggceatetee
a

ggggatgtagctcagtggtagagegttcgctttgcatgtgaaaggcecccgggttcgatcccecggeatetee
a

ggtcctgtggecgcaacggataacgcgtctgactacggatcagaagattccaggttcgaatcctggcagg
atcg

ggtcctgtggcgcaacggataacgcgtctgactacggatcagaagattccaggttcgaatcctggcagg

atcg
ggtcctgtggcgcaacggataacgcgtctgactacggatcagaagattccaggttcgaatcctggcagg
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acq)

Arg(

acg)
-4
Arg(

acq)
-5

Arg(
cct)-

Arg(
cct)-

Arg(
cct)-

Arg(
cct)-

Arg(t

8:39624-
39552
Group8.1
8:127876
-127804

GroupUn.

8645:710
4-7032
Group10.
9:88775-
88847
Grouplb.
13:16134
-16206

Group9.7:

99996-
100068

GroupUn.

532:3986
4-39792
Groupl.2
7:108486
-108414
Groupl2.
27:11032
0-110246
Group3.1
3:46968-
47042
Group3.3
8:382894
-382966
Group10.
37:20438
3-204310
Groupl3.
6:497332
-497259
Group3.2
5:935588
-935663
Group5.2
7:128002
-127929
Group6.5
5:647432
-647505

GroupUn.

245:7337
-7410

GroupUn.

570:8255
-8328

Groupun.

9201:348
9-3416

atcg

ggtcctgtggcgcaacggataacgcgtctgactacggatcagaagattccaggttcgaatcctggcagg
atcg

ggtcctgtggcgecaacggataacgegtctgactacggatcagaagattccaggticgaatcctggcagg
atcg

gcctetgtggectaatggataaggceatcggtetcctaaaccggggattgtgggttcgagtcccaccagag
gta

gcccctgtggectaatggataaggceatcggtetcctaaaccggggattgtgggttcgagtcccaccaggg
gta

gcccctgtggectaatggataaggceatcggtetcctaaaccggggattgtgggttcgagtcccaccaggg
gta

gcccctgtggectaatggataaggceatcggtetcctaaaccggggattgtgggttcgagtcccaccaggg
gta

gaccgtgtggcctaacggataaggegtcggacttcggatccgaagattgcaggttcgagtectgtcacgg
tcg

tgaccgtgtggcctaatggataaggegtcggacttcggatccgaagattgcaggttcgagtectgtcacg
gtcgt

tgaccgtgtggcctaacggataaggcgtcggacttcggatccgaagattgcaggttcgaatcctgtcacg
gtcga

gtccctttggcgcagaggatagegegttggacttctaatccaaaggtcgegggttcgatceccgcaaggg
atg

tgcctccgtggegeaatcggetagegcegttcggcetgttaaccgaaaggttggtggttcgageccaccegg
gggcga

gcctcegtggegcaateggttagegcegttcggcetgttaaccgaaaggttggtggttcgageccacceggg
ggcg

gcctcecgtggegceaatcggetagegegttcggcetgttaaccgaaaggttggtggttcgageccaccegg
gggcg

gcctcegtggegeaatcggcetagegcegttcggcetgttaaccgaaaggttggtggttcgageccaccegg
gggcg

gcctcegtggegcaatcggcetagegcegttcggcetgttaaccgaaaggttggtggttcgageccaccegg
gggcg

gcctecegtggegcaatcggcetagegcegttcggcetgttaaccgaaaggttggtggttcgageccaccegg
gggcg

gccteecgtggegcaatcggcetagegegttcggcetgttaaccgaaaggttggtggttcgageccaccegg
aggceg

gcctcegtggegcaatcggetagegcegttcggcetgttaaccgaaaggttggtggttcgatcccacctggg
ggcg
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Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Asp(
gtc)-

Cys(
gca)
-1

Cys(
gca)

Cys(
gca)

GIn(
ctg)-

GIn(
ctg)-

GIn(
ctg)-

GIn(
ctg)-

GIn(
ctg)-

GIn(
ctg)-

GIn(
ctg)-

Groupl0.
37:20235
0-202277
Group10.
45:24540
9-245482
Group4.1
2:270915
-270842
Group8.2
0:977336
-977409
Group8.2
7:23288-
23217
Group8.2
7:24089-
24018

Group9.6:

36353-
36282

Groupun.

1359:128
1-1210

GroupUn.

72:3705-
3776
Groupl6.
19:73260
7-732536

Group5.7:

266057-
266130

GroupUn.

357:1859
9-18672

Groupl.1:

1059487-
1059561

Groupl1l.
11:16693
9-166868
Group2.3
3:346324
-346251

Group2.3
3:718918
-718991

Group2.3
3:719873
-719944

Group2.3
3:725060
-725133

Group2.3
3:726006

ttcctcgatagtatagtggtcagtatcccecgectgtcacgcgggagaccggggttcgattceccegtcgggg
aga

ttcctcggtagtatagtggttagtatcccegectgtcacgcgggagaccggggttcgattcccecgecgggg
aga

tcctegttagtatagtggttagtatccecegectgtcacgcgggagaccggggticgattccccgacgggga
g

tcctegttagtatagtggttagtatccecegectgtcacgecgggagaccggggttcgattccccgacgggga
g

tcctcggtagtatagtggtcagtatccecgectgtcacgcgggagaccggggttcgattcccegecgggg
ag

tcctcggtagtatagtggtcagtatccecegectgtcacgcgggagaccggggttcgattccececgecgggg
ag

tcctcggtagtatagtggtcagtatccecgectgtcacgcgggagaccggggttcgattcccegecgggg
ag

ttcctcggtagtatagtggtcagtatcccecgectgtcacgcgggagaccggggttcgattccccgecgggg
aga

ttcctcggtagtatagtggtcagtatcccecgectgtcacgcgggagaccggggttcgattccccgecgggg
aga

agggggtatagctcagtggtagagcattcgactgcagatcgagaggtccccggticaaacccgggtgec
ccctg

gggggtatagctcagtggtagagcattcgactgcagatcgagaggtccccggttcaaacccgggtgece
cct

gggggtatagctcagtggtagagcattcgactgcagatcgagaggtccccggttcaaacccgggtgece
cct

aggtctcatggtgtaacggctagcactctggactctgaatccagcgatccgagttcaaatctcggtgagac
cttc

gggtctcatggtgtaatggctagcactctggactctgaatccagcgatccgagttcaaatctcggtgggac
ctt

aggttccatggtgtaatggtcagcactctggactctgaatccagcgatccgagttcaagtctcggtggaac
ctg

aggttccatggtgtaatggtcagcactctggactctgaatccagcgatccgagttcaagtctcggtggaac
ctg

ggtcccatggtgtaatggttagcactctggactctgaatccagcgatccgagttcaaatctcggtgggacct

ggtcccatggtgtaatggttagcactctggactctgaatccagcgatccgagttcaaatctcggtgggacct

ggtcccatggtgtaatggttagcactctggactctgaatccagcgatcecgagttcaaatctcggtgggacct
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7 -726077

GIn( Group2.3
ctg)- 7:433082
8 -433011
Group2.3
GIn(t 3:718762
tg)-1 -718833
Group2.3
GIn(t 3:719546
tg)-2 -719619
Group2.3
Gin(t 3:719709
tg)-3 -719782
Group2.3
GIn(t 3:724582
tg)-4 -724653
Group2.3
GIn(t 3:724738
tg)-5 -724809
Group2.3
GIn(t 3:724903
tg)-6 -724974
Group2.3
Gin(t 3:725679
tg)-7 -725752
Group2.3
GIn(t 3:725842
tg)-8 -725915
Group2.3
GIn(t 3:733442
tg)-9 -733371

GIn(t GroupUn.

tg)-  59:40573
10 -40644

Glu( Groupl3.
ctc)- 11:19244
1 2-192513
Glu( Group4.1
ctc)- 2:527014

2 -526943
Group4.1

Glu( 3:100942

ctc)- 8-

3 1009357
Group4.1

Glu( 3:104156

ctc)- 4-

4 1041493

Glu( Group9.2
ctc)- 1:75307-
5 75236
Group4.1
Glu(t 2:263659
tc)-1  -263730
Glu(t Group4.1
tc)-2  3:100703

ggtcccatggtgtaatggttagcactctggactctgaatccagcgatccgagttcaaatctcggtgggacct

ggttccatggtgtaatggtaagcactctggactttgaatccagcgatccgagttcaagtctcggtggaacct

ggttccatggtgtaatggtaagcactctggactttgaatccagcgatccgagtticaagtctcggtggaacct

ggtcccatggtgtaatggttagcactctggactttgaatccagcgatccgagttcaaatctcggtgggacct

ggtcccatggtgtaatggttagcactctggactttgaatccagcgatccgagttcaaatctcggtgggacct

aggttccatggtgtaatggtaagcactctggactttgaatccagcgatccgagttcaaatctcggtggaac
ctg

aggttccatggtgtaatggtaagcactctggactttgaatccagcgatccgagttcaaatctcggtggaac
ctg

aggttccatggtgtaatggttagcactctggactttgaatccagcgatccgagttcaaatctcggtggaacc
tg

aggttccatggtgtaatggttagcactctggactttgaatccagcgatccgagttcaaatctcggtggaacc
tg

ggttccatggtgtaatggcaagcactctggactttgaatccagcgatccgagttcaagtctcggtggaacct

ggttccatggtgtaatggttagcactctggactttgaatccagcgatccgagttcaaatctcggtggaacct

tccggtatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcceggtaccgga
a

tccggtatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcccggtaccgga
a

tccggtatggtctagtggctaggatacctggctctcacccaggaggctcgggttcgattcccggtaccgga
a

tccggtatggtctagtggctaggatacctggetctcacccaggaggctcgggttcgattcceggtaccgga
a

tccggtatggtctagtggctaggatacctggetctcacccaggeggeccgggttcgattcccggtaccgga
a

tccggtatggtctagtggcetaggatacctggctttcacccaggaggctcgggttcgattcccggtaccgga
a
tccggtatggtctagtggetaggatacctggctttcacccaggaggctcgggttcgattcccggtacecgga
a
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Glu(t
tc)-3

Glu(t
tc)-4

Glu(t
tc)-5

Glu(t
tc)-6
Gly(

cce)-

Gly(
gce)
-1

Gly(
gce)
-2

Gly(
gce)
-3

Gly(
gce)

Gly(
gce)

Gly(
gce)

Gly(
gce)
-7

Gly(
gce)

1-
1006960
Group4.1
3:100725
O-
1007188
Group4.1
3:104207
O-
1042008
Group4.1
3:104425
6-
1044185
Group4.1
3:104752
2-
1047451
Groupl4.
23:49265
1-492581
Group4.1
2:392061
-392131

Group4.9:

275293-
275363

Group4.9:

275669-
275739

Group4.9:

277549-
277619

Group4.9:

351405-
351335
Group8.2
0:327155
-327084
Group8.2
7:21318-
21248
Group8.2
7:21936-
21866
Groupl4.
23:48937
8-489450
Group2.3
3:312541
-312468
Group2.3
3:312897
-312824
Group2.3
3:313063

tccggtatggtctagtggctaggatacctggcetttcacccaggaggctcgggttcgattcccggtaccgga
a

tccggtatggtctagtggctaggatacctggcetttcacccaggaggcetcgggttcgattcceggtaccgga
a

tccggtatggtctagtggctaggatacctggcetttcacccaggaggctcgggttcgattcccggtaccgga
a

tccggtatggtctagtggcetaggatacctggctttcacccaggaggcetcgggttcgattcccggtaccgga
a

gcactgctggtgtagtggtatcatgcaagattcccattcttgcgacccgggttcgattcccgggeagtgea

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtggttcagtggtagaatgctcgectgccacgegggeggeccgggttcgattcccggecgatge
a

gcatcggtagttcagtggtagaatgctcgettgccacgegggcegecccgggticgattccecggecgatge
a

ccctggatagctcaacggtaagagcagtcgectgccaagcgaaagatccgggttcgattcccggteca
ggca

tgcgatggtggtgtaatggtcagcatagttgecttccaagcagttgatccgggttcgattcccggecatcge
ag

tgcgatggtggtgtaatggtcagcatagttgecttccaagcagttgatccgggttcgattcccggecatcge
ag

tgcgatggtggtgtaatggtcagcatagttgccttccaagcagttgatccgggttcgattcccggecatcge

ag
tgcgatggtggtgtaatggttagcatagttgecttccaagcagttgatccgggttcgattcccggecatcgea

g
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Gly(t
cc)-

His(
gtg)-
1

His(
gtg)-
2

His(
gtg)-
3

His(
gtg)-
4

His(
gtg)-
5

His(
gtg)-
6

His(
gtg)-

lle(a
at)-1

lle(a
at)-2

lle(a
at)-3

lle(a
at)-4

lle(a
at)-5

lle(a
at)-6
lle.l.
TAT
-1

lle.l.
TAT
-2

Leu(
aag)
-1

Leu(
aag)
-2

Leu(

-312990
Group2.3
3:313229
-313156
Groupll.
33:17973
8-179809
Group1l5.
13:16856
-16785
Group15.
14:7549-
7478
Group3.3
8:176000
-176071

GroupUn.

5467:855
0-8621

GroupUn.

5471:50-
121

Groupun.

9236:104
21-10350
Groupl.7
1:5646-
5721
Groupll.
38:5049-
5122
Groupl3.
13:50660
5-506678
Groupl6.
4:224122
-224196
Group4.1
2:264576
-264501
Group4.1
2:289961
-289888
Groupl4.
16:28570
-28663
Groupl4.
24:88807
9-888171

Groupl.4:

122474-
122393
Group15.
28:19303
3-193114

Group15.

gcgatggtggtgtaatggtgagcatagttgccttccaagcaattgatccgggttcgattcccggecatcgea
c

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacgge
a

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatectggtcacgge
a

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacgge
a

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacgge
a

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacgge
a

gccgtgategtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatectggtcacgge
a

gccgtgatcgtctagtggttaggaccctacgttgtggecgtagtaacccaggttcgaatcctggtcacgge
a

tggcccattagctcagtaggttagagegtcgtgctaataacgcgaaggtcgegggttcgatccecteatgg
gccaa

tggcccattagctcagttggttagagcgtcgtgctaataacgcgaaggtcgegggttcgatcecccecatgg
gccag

tggcccattagctcagttggttagagegtcgtgctaataacgcgaaggtcgegggttcgatcceceecatgg
gccag

tggcccattagctcagtaggttagagegtcgtgctaataacgcgaaggtcgtgggttcgatcceeccatgg
gccaa

ggcccattagctcagtaggttagagegtcgtgctaataacgcgaaggtcgtgggttcgatccececcatgg
gcca

ggcccattagctcagtaggttagagegtcgtgctaataacgcgaaggtcgtgggttcgatccececcatgg
gcca

TCCCCAGTGGCGCAATCGGTtAGCGCACGGTACTTATAagacagtaaatttgtg
agcaATGCCGGGGITGTGAGTTCGAGCCTCACCTGGGGAA

GCTCCAGTGGCGCAATTGGTtAGCGCACGGTACTTATAagacagtgaatcgtg
agcaATGCCGGGGITGTGAGTTCGAGCCTCACCTGGAGCA

ggtagcgtggccgagcggtctaaggcgctggtitaaggcaccagtctcttcggaggegtgggttcgaate
ccaccgctgcca

ggtagcgtggccgagceggtctaaggegctggtitaaggcaccagtctcttcggaggegtgggttcgaate

ccaccgctgeca
tgtcaggatggccgagceggtctaaggegcetgegttcaggtcgeagtecactctgtgggegtgggticgaat
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cag)

Leu(
taa)-

Leu(
taa)-

Leu(
taa)-

Leu(
taa)-

Leu(
tag)-

Leu.
I.CA

Leu.
I.CA
A-2

Leu.
I.CA
A-3

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-

Lys(
ctt)-
Lys(t
tt)-1

Lys(t
tt)-2

Lys(t
tt)-3

8:46653-
46569
Groupl.8
2:753189
-753272
Group2.3
3:352854
-352770
Group6.4
6:87182-
87099
Group6.5
5:319604
-319521
Group2.3
3:345629
-345708
Groupl2.
27:13096
1-130840
Group9.2
1:75914-
75792

GroupUn.

2755:257
1-2450

Groupl.1:

1044416-
1044488

Group10.
37:20388
4-203956
Group1l6.
19:44715
7-447231

Group4.8:

93619-
93691

Group4.8:

148702-
148774

GroupUn.

357:5521
-5449

Groupun.

4566:132
8-1253
Groupl5.
26:795-
721
Group15.
29:58495
3-585026
Group15.
34:20268
1-202608

cccacttctgacaa

gccaggttggccgageggtctaaggegecagacttaagttctggttcccaattgggagegtgggttcgaa
ccccacacctggea

tgctaggttggccgageggtctaaggegecagacttaagttetggttecctctgggagegtgggttcgaac
cccacacttagcaa

gccaggttggccgageggtctaaggegecagacttaagttctggttcccgattgggagegtgggttcgaa
ccccacacctggea

gccaggttggccgageggtctaaggegecagacttaagttctggttcccgattgggagegtgggttcgaa
ccccacacctggca

ggcagcgtggccgagcggtctaaggcgctggttttaggcaccagtccgtaagggcegtgggttcgaatce
caccgctgtca
GTCAGGATGGCCGAGCGGTctAAGGCGCCAGACTCAAGgttcttaaccttctcag
ttcgaaaactgagttctgagcgTTCTGGTCCTCTCTGAGGGCGTGGGTTCGAATC
CCACTTCTGACA
GTCAGGATGGCCGAGCGGTctAAGGCGCCAGACTCAAGgttcttaaccttctcag
ttcgaaaactgagttctgagcgTTCTGGTCCTCTCTGAGGGCGTGGGTTCGAATC
CCACTTCTGACA
GTCAGGATGGCCGAGCGGTCtAAGGCGCCAGACTCAAGgttaatccccttttcag
tccaagactgaatcaatgtgcattctggtctccCATCTGGAGGCGTGGGTTCGAATCCCA
CTCCTGACA

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtcgtgggttcgagecccacgttgg
gcg

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtcgtgggttcgagecccacgttgg
gcg

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtegtgggttcgagecccacgttgg
gcg

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtegtgggttcgagecccacgttgg
gcg

gcccggctagetcagtcggtagagcatgagactcttaatctcagggtcgtgggttcgagecccacgttgg
gcg

gcccggctagetcagtcggtagageatgagactcttaatctcagggtcgtgggttcgagecccacgttgg
gcg

tgcccggctagetcagtcggtagageatgagactcttaatctcagggtcgtgggttcgagecccacgttgg
gcga

cgcccggatagctcagtcggtagagcatcagacttttaatctgagggtccagggttcgagtecctgttcgg
gcga

cgcccggatagctcagtcggtagageatcagacttitaatctgagggtccagggttcgagtcectgttegg
gcga

cgcctggatagcetcagtcggtagagceatcagacttttaatctgagggtccagggttcgagtecctgttcggg
cga
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Lys(t
tt)-4

Lys(t
tt)-5

Lys(t
tt)-6

Met(
cat)-

Met(
cat)-

Met(
cat)-

Met(
cat)-

Met(
cat)-

Met(
cat)-

Met(
cat)-

Phe(
gaa)

Phe(
gaa)

Phe(
gaa)

Phe(
gaa)
-4

Phe(
gaa)
-5

Phe(
gaa)
-6

Pro(
agg)
-1

Pro(
agg)
-2

Pro(
agg)

Group4.8:

85527-
85453

Group4.8:

85692-
85618
GroupUn.
7391:424
4-4170
Groupl.5
7:139765
-139836
Groupl3.
13:57093
7-571008
Group15.
13:15532
-15458
Group8.2
0:870084
-870155
Group8.2
0:870432
-870361
Group8.2
0:870860
-870931

GroupUn.

357:5089
-5160
Groupl.7
3:71156-
71084
Groupll.
4:135005
-134933

Group4.5:

9454-
9526
Group6.3
8:168377
-168449

Groupun.

81:2865-
2793

GroupUn.

81:3185-
3113
Groupl6.
19:74288
6-742815
Groupl6.
20:3409-
3338
Group4.2
3:678509

cgcctggatagcetcagtcggtagagcatcagacttttaatctgagggtccagggttcgagtecctgttcggg
cga

tgcctggatagctcagtcggtagagcatcagacttttaatctgagggtccagggttcgagtecctgttcggg
cgt

tgcctggatagctcagtcggtagagceatcagacttttaatctgagggtccagggttcgagtcectgttcggg
cgt

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtccgtggatcgaaaccacgcte
tgcta

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtccgtggatcgaaaccacgctc
tgcta

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtecgtggatcgaaaccacgcte
tgcta

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtccgtggatcgaaaccacgcte
tgcta

agcagagtggcgcagtggaagcgtgctgggeccataacccagaggtccgtggatcgaaaccacgctc
tgcta

agcagggtggcgcagtggaagcgtgctgggeccataacccagaggtccgtggatcgaaaccacgctc
tgcta

tgcctcggtagcgeagtaggcagegcegtaagtctcataatcttaaggtcgtgagttcgatectcacceggg
gcaa

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtccctggttcgatccegggtttcgg
ca

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtccceggttcaatcccgggtttcg
gca

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtcccecggttcaatcccgggtttcg
gca

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtccceggttcaatccegggtttcg
gca

gccgaaatagctcagttgggagagcgttagactgaagatctaaatgtccceggttcgatcccgggtttcg
gca

gccgaaatagctcagttgggagagcgttagactgaagatctaaaggtccecggttcaatccegggtttcg
gca

ggctcgttggtctaggggtatgattctcgettagggtgcgagaggtceccgggttcaaatcccggacgagec
c

ggctcgttggtctaggggtatgattctcgcttagggtgcgagaggtcececgggttcaaatcccggacgagec
c
ggctcgttggtctaggggtatgattctcgcttagggtgcgagaggtceecgggttcaaatcccggacgagec
c
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Pro(
agg)
-4
Pro(
cgg)
-1
Pro(
cgg)
-2
Pro(
cgg)
-3
Pro(
cgg)
-4
Pro(t
g9)-

Pro(t
g9)-

Pro(t
g9)-

Pro(t
g9)-

Ser(
aga)
-1
Ser(
aga)
-2
Ser(
aga)
-3
Ser(
aga)
-4
Ser(
aga)
-5
Ser(
cga)
-1
Ser(
cga)
-2
Ser(
cga)
-3
Ser(
gct)-
1

Ser(

-678438
Groupun.
7179:188
-117
Group10.
9:108282
-108211
Groupl6.
19:74354
8-743619
Groupun.
9233:306
-235
GroupUn.
9236:708
2-7153
Group10.
19:33560
5-335534
Group2.3
6:438407
-438336
Group7.2
8:51137-
51208
Group7.2
8:51557-
51628
Group15.
28:19831
4-198395
Group4.1
2:309507
-309588
Group4.1
7:328828
-328747

Group4.9:

215905-
215824
Group8.1
6:83736-
83655

Groupl.2:

279388-
279469

Group5.6:

116273-
116354

GroupUn.

101:5407
7-53996

Group10.
37:20168
4-201765
Groupll.

ggctcgttggtctaggggtatgattctcgettagggtgcgagaggtceccgggttcaaatcccggacgagec
c

ggctcgttggtctaggggtatgattttcgettcgggtgcgagaggtcccgggttcaaatcccggacgagec
c

ggctcgttggtctaggggtatgattctcgettcgggtgcgagaggtcccgggttcaaatcccggacgagec
c

ggctcgttggtctaggggtatgattctcgettcgggtgcgagaggtcccgggttcaaatcccggacgagec
c

ggctcgttggtctaggggtatgattctcgettcgggtgcgagaggtcccgggttcaaatcccggacgagec
c

ggctcagtggtctaggggtatgattctcgetttgggtgcgagaggtcececgggttcaaatcceggctgagec
c

ggctcagtggtctaggggtatgattctcgetttgggtgcgagaggtccecgggttcaaatccecggcetgagec
c

ggctcagtggtctaggggtatgattctcgetttgggtgcgagaggtccecgggttcaaatcccggctgagec
c

ggcctcttggtctaggggtatgattcctgctttgggtgcaggaggtceccgggttcaaatcccggaggggec
c

gcagtcgtggccgagtggttaaggegtctgactagaaatcagattccetctgggagegtaggttcgagte
ctaccgactgcg

gcagtcgtggccgagtggttaaggcegtctgactagaaatcagattccctctgggagegtaggttcgagte
ctaccgactgcg

gcagtcgtggccgagtggttaaggegtctgactagaaatcagattccctctgggagegtaggttcgagte
ctaccgactgcg

gcagtcgtggccgagtggttaaggegtctgactagaaatcagattccctctgggagegtaggttcgagte
ctaccgactgcg

gcagtcgtggccgagtggttaaggegtctgactagaaatcagattccetctgggagegtaggttcgagte
ctaccgactgcg

gcagccgtggccgagtggttaaggegtctgactcgaaatcagattcectctgggagegtaggttcgaatce
ctaccggctgeg

gctgtggtgtccgagtggttaaggagtcagactcgaaatctgatgggctatgcccgeacaggttcgaatc
ctgtccgeagceg

gctgcggtgtccgagtggttaaggagttggactcgaaatccaatgggtttttcccgeataggttcgaatect
atccgtagcg

tgacgaggtggccgagtggttaaggcegttggactgctaatccaatgtgctctgcacgegtgggttcgaate

ccatcctcgtcga
gacgaggtggccgagtggttaaggcegttggactgctaatccaatgtgctctgcacgegtgggttcgaate
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gct)-

Ser(
gct)-

Ser(
gct)-

Ser(t
ga)-

Ser(t

Trp(
cca)
-1

Trp(
cca)
-2

Trp(
cca)

3:50135-
50216
Groupl2.
14:27441
-27522
Group8.2
0:752405
-752488
Groupl1l.
31:59545
8-595385
Groupl2.
30:13845
96-
1384678
GroupUn.
130:3284
3-32926
Groupl5.
28:19865
2-198725
Groupl6.
19:72892
1-728994
Groupl6.
19:74127
2-741197
Group4.2
3:679171
-679244
Group6.5
5:648436
-648509
Groupl0.
28:97838
-97909
Group6.1
6:30470-
30399
Groupl4.
11:22675
9-226687
Group3.2
7:176965
-176893
Group3.2
7:182246
-182174
Group15.
28:19441
7-194488
Group1l5.
28:19779
3-197864
Group3.2
5:936255

ccatcctcgtcg

gacgaggtggccgagtggttaaggcegttggactgctaatccaatgtgctctgcacgegtgggttcgaate
ccatcctcgtcg

gacgaggtggccgagtggttaaggcgtiggactgctaatccaatgtgetctgcacgegtgggttcgaate
ccatcctegteg

aatcttgtagcgcacgatcgagcgctacaacttcttgaaaaggtttatcactcgatcctttcgagtcacgatc
t

gctgcggtgtccgageggttaaggagatggacttgaaatccattgggtgttaacccgcacaggttcgaat
cctgtccgeageg

tgctgcggtgtccgageggttaaggagatggacttgaaatceattgggttctacccgegeaggttcgaate
ctgtccgcagegg

ggcgecgtggcttagttggttaaagegectgtctagtaaacaggagatcgagggttcgaatcectccggg
gcct

ggcgccgtggcttagttggttaaagegcectgtctagtaaacaggagatcgagggttcgaatcectccggg
gcct

ggcgccgtggcttagttggttaaagegcectgtctagtaaacaggagatcgagggttcgaatccctecggg
gcct

ggcgccgtggcttagetggttaaagegectgtctagtaaacaggagatcgggggttcgaatcceecegg
ggcct

aggcgcecegtggcettagttggttaaagegcectgtcetagtaaacaggagatcgagggttcgaatcccteegg
agcctt

gcctetttagctcagtggtagagceactggtctcgtaaaccaggggtcgtgagttcaatcctcacaggagge
a

gcctetttagctcagtggcagagceactggtctcgtaaaccaggggtcgtgagttcaaacctcacaggagg
ca

gcctccatagctcaggggttagageactggtetigtaaaccaggggtcgagagttcaaatctetctgggg
gca

gcctccatagctcaggggttagagceactggtcttgtaaaccaggggtcgagagttcaaatctctctgggg
gca

gcctccatagctcaggggttagagceactggtcttgtaaaccaggggtcgagagttcaaatctctctggag
gca

gactccgtggcgcaacggtagcgcegtctgactccagatcagaaggttgegtgttcaaatcacgtcggggt
ca

gactccgtggcgcaacggtagcgcgtctgactccagatcagaaggttgcgtgttcaaatcacgtcggggt
ca
gactccgtggcgcaacggtagcgcgtctgactccagatcagaaggttgcgtgttcaaatcacgtcggggt
ca
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Tyr.l
.GT
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-726644
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5:63218-
63146

Group3.4:
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76383
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1:76362-
76290
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22:12384
3-123768
Groupl2.
30:67324
9-673321
Group3.3
8:389054
-389126

gactccgtggcgcaacggtagcgcegtctgactccagatcagaaggttgegtgttcaaatcacgtcggggt
ca

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggaaagttaaaaat
atacggacATCCATAGGICGCTGGTTCGAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggaaagttaaaaat
atacggacATCCATAGGICGCTGGTTCGAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggttccgagtaatcttt
aaaagagagacATCCATAGGICGCTGGTTCGAATCCGGCTCGAAGGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGttggctictitaaaaatt
gacagatATCCATAGGICGCTGGTTCAAATCCGGCTCGAATGA

CCTTCGATAGCTCAGTTGGTAGAGCGGTGGACTGTAGHtggttgattictggaga
CATCCATAGGICGCTGGTTCGAATCCGGCTCGAAGGA

gtttccgtggtgtagtggttatcacatccgectaacacgcggaaggtcecccggttcgatcccgggeggaa
aca

gtttccgtggtgtagtggttatcacatccgectaacacgcggaaggtecccggttcgatcccgggeggaa
aca

gtttccgtggtgtagtggttatcacatccgectaacacgcggaaggtccccggttcgatcccgggeggaa
aca

gtttccgtggtgtagtggttatcacatccgectaacacgcggaaggtcecccggttcgatcccgggeggaa
aca

gtttccgtggtgtagtggttatcacatccgectaacacgcggaaggtccccagttcgatcccgggeggaa
aca

gtttccgtagtgtagtggttatcacgtgtgcttcacacgcacaaggtccccggttcgatcccgggeggaaa
ca

gtttccgtagtgtagtggttatcacgtgtgcttcacacgcacaaggtcecccggttcgatcccgggeggaaa
ca

gtttccgtagtgtagtggttatcacgtgtgcticacacgcacaaggtccceggttcgatcccgggeggaaa
ca

gottccgtggtgtagtggttatcacatctgctttacacgcagaagatcaccggttcgattccggtcggaacc
a

gottccgtggtgtageggttatcacgtetgctttacacgcagaaggtcgecggttcgatcccggtcggaac
cacca

gottccgtggtgtageggttatcacgtetgctttacacgcagaaggtcgecggttcgatcccggecggaac
ca
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Supplementary Table 2a. Clusters of tRNAs in the Nasonia genome. Different clusters
are shown by alternate colors.

tRNA scaffold start end
Arg(cct)-1 Scaffoldl 1329943 1329870
Arg(cct)-2 Scaffoldl 1337257 1337184
h Scaffold1 2038137 2938064
Scaffoldl 2939538 2939457
Ala(agc)-4 Scaffold11 897447 897519
Ala(agc)-1 Scaffold11 898842 898914

Ala(agc)-6 Scaffold11 908344 908272
Ala(agc)-5 Scaffold11 910664 910592
Ala(agc)-7 Scaffold11 911100 911172
Ala(agc)-8 Scaffold11 919760 919832
Scaffold12 3037408 3037480
Scaffold12 3038187 3038262
Scaffold12 3045987 3046059
Scaffold12 3046797 3046869
GIn(ttg)-2 Scaffold127 320220 320291
GlIn(ctg)-3 Scaffold127 326382 326311
Thr(agt)-3 Scaffold127 331821 331894
Scaffold136 145649 145721
Scaffold136 150403 150475
Met(cat)-2 Scaffold139 161051 160980
Met(cat)-3 Scaffold139 162351 162280
Scaffold14 1817766 1817692
Scaffold14 1817929 1817855
Gly(tcc)-1 Scaffold1516 8071 7999
Gly(tcc)-6 Scaffold1516 10250 10178
Scaffold16 2364362 2364433
Scaffold16 2373506 2373577
Scaffold16 2374331 2374259
Scaffold16 2375325 2375254
Scaffold16 2375921 2375850
Scaffold16 2380219 2380290
Pro(cgg)-1 Scaffold16 2915911 2915982
His(gtg)-1 Scaffold16 2920720 2920649
His(gtg)-2 Scaffold16 2920918 2920847
Scaffold17 648988 648894
Scaffold17 649381 649279
Scaffold17 650468 650562
Scaffold17 653025 652930
Scaffold17 653374 653280
Ser(aga)-1 Scaffold174 121495 121414
Ser(aga)-2 Scaffold174 124276 124357
Scaffold18 2018736 2018808
Scaffold18 2018911 2018983
Tyr..GTA-9 Scaffold19 1460475 1460381
Tyr.l.GTA-8 Scaffold19 1460941 1460843
Scaffold19 2360576 2360504

|

29



ITHIEGHNN Scaffold19

Lys(ttt)-5 Scaffold19

Lys(ttt)-2 Scaffold19
Scaffold2
Scaffold2
Scaffold2

Glu(ttc)-3 Scaffold2

Leu.l.CAA-3 Scaffold2

Leu.l.CAA-2 Scaffold2

Scaffold20
Scaffold20
Val(aac)-1 Scaffold20
Val(aac)-3 Scaffold20
Val(aac)-4 Scaffold20

- Scaffold21
Scaffold21
Trp(cca)-1 Scaffold24
Trp(cca)-2 Scaffold24
h Scaffold3

Scaffold3

Pro(agg)-2 Scaffold3
Ala(agc)-12 Scaffold3
Cys(gca)-5 Scaffold3
Cys(gca)-2 Scaffold3

Thr(agt)-1 Scaffold3

Scaffold36

Scaffold36

Scaffold36

Scaffold36

Glu(ttc)-4 Scaffold37

Glu(ttc)-5 Scaffold37

Arg(acg)-3 Scaffold37

Glu(ttc)-6 Scaffold37

Scaffold38

Scaffold38

Scaffold38

lle(aat)-5 Scaffold40

lle(aat)-9 Scaffold40

- Scaffold40
Scaffold40

Arg(tcg)-2 Scaffold5

Tyr.l.GTA-1 Scaffold5

_ Seaffolds
Scaffold5

Pro(agg)-4 Scaffold6
Pro(agg)-5 Scaffold6
Scaffold62
Scaffold62
Gly(gcc)-8 Scaffold62
Asp(gtc)-5 Scaffold62

2361065
2702418
2702606
2586994
2591564
2595334
6854218
6855276
6856357
542425
543802
1852080
1853127
1854222
2766610
2767278
667087
670150
42692
43229
1897733
1898297
1902611
1902804
1905870
1181244
1181887
1189016
1190204
867980
870139
873878
879334
1705742
1706428
1707122
467329
468070
926365
926922
3970535
3971916
4009123
4009689
3402691
3402893
68579
69860
858922
862933

2361138
2702346
2702534
2586922
2591645
2595405
6854147
6855150
6856237
542353
543730
1852154
1853199
1854294
2766680
2767349
667159
670222
42763
43156
1897804
1898369
1902683
1902876
1905797
1181314
1181817
1188943
1190133
868051
870068
873950
879263
1705823
1706355
1707051
467255
468143
926294
926851
3970612
3971824
4009051
4009617
3402620
3402822
68670
69952
858992
863004
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Asp(gtc)-6
Asp(gtc)-7
Asp(gtc)-8
Lys(ctt)-11
Lys(ctt)-6
Lys(ctt)-3

Leu(taa)-2
Ala(tgc)-2
Ala(tgc)-3
Gln(ctg)-5
Leu(tag)-2

Arg(acg)-4
lle(aat)-6

Scaffold62
Scaffold62
Scaffold62
Scaffold62
Scaffold62
Scaffold62
Scaffold7
Scaffold7
Scaffold7
Scaffold7
Scaffold7
Scaffold7
Scaffold7
Scaffold8
Scaffold8
Scaffold8
Scaffold9
Scaffold9
Scaffold9
Scaffold9
Scaffold9
Scaffold9
Scaffold9

863186
863329
872362
876189
878625
879074
3395653
3403698
3802519
3809592
3810039
3811076
3812191
3271512
3273877
3274486
89213
95529
338317
338960
342615
343938
345769

863257
863400
872433
876262
878698
879147
3395724
3403791
3802602
3809521
3810110
3811151
3812112
3271583
3273948
3274415
89141
95455
338388
339031
342686
344009
345843
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Supplementary Table 2b. Clusters of tRNAs in the honey bee genome. Different clusters
are shown by alternate colors.

tRNA linkage_group start end

Ser(gct)-1  Groupl10.37 201684 201765
Asp(gtc)-1 Groupl0.37 202350 202277
Lys(ctt)-2  Groupl10.37 203884 203956

Asn(gtt)-1  Group10.37 204383 204310
Group11.38 5049 5122
Group11.38 7858 7930

Gly(tcc)-1  Group14.23 489378 489450
Gly(ccc)-1  Groupl4.23 492651 492581

Group15.13 15532 15458
Group15.13 16134 16206
Groupl5.13 16856 16785

Leu(aag)-2 Groupl5.28 193033 193114
Trp(cca)-1 Groupl5.28 194417 194488
Trp(cca)-2 Groupl5.28 197793 197864
Ser(aga)-1 Groupl5.28 198314 198395

Thr(agt)-1 Group15.28 198652 198725
Group15.34 202681 202608
Group15.34 204620 204691

Thr(agt)-2 Groupl16.19 728921 728994
Cys(gca)-1 Groupl6.19 732607 732536
Thr(agt)-3 Groupl16.19 741272 741197
Ala(agc)-1 Groupl6.19 741802 741730
Pro(agg)-1 Groupl6.19 742886 742815
Pro(cgg)-2 Groupl6.19 743548 743619
Group2.33 312541 312468
Group2.33 312897 312824
Group2.33 313063 312990
Group2.33 313229 313156

Ala(tgc)-2  Group2.33 338066 338139
Leu(tag)-1 Group2.33 345629 345708
Gln(ctg)-3 Group2.33 346324 346251
Ala(tgc)-3  Group2.33 346764 346835

Leu(taa)-2

Group2.33 352854 352770
Group2.33 718762 718833
Group2.33 718918 718991
Group2.33 719546 719619
Group2.33 719709 719782
Group2.33 719873 719944
Group2.33 720608 720512
Group2.33 724582 724653
Group2.33 724738 724809
Group2.33 724903 724974
Group2.33 725060 725133
Group2.33 725679 725752
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Group2.33
Group2.33
Group2.33
Group2.33
Arg(tcg)-3 Group3.13
Tyr.l.GTA-4 Group3.13
Group3.25
Group3.25
Asn(gtt)-3 Group3.25
Trp(cca)-3 Group3.25
Group3.27
Group3.27
Arg(tct)-1  Group3.38
Val(tac)-3 Group3.38
Group4.12
Group4.12
Group4.12
Arg(acg)-2 Group4.12
lle(aat)-6  Group4.12
Group4.13
Group4.13
Group4.13
Glu(ctc)-4 Group4.13
Glu(ttc)-4  Group4.13
Glu(ttc)-5 Group4.13
Glu(ttc)-6  Group4.13
Group4.23
Group4.23
Lys(ttt)-4  Group4.8
Lys(ttt)-5  Group4.8
Lys(ctt)-4 Group4.8
Group4.9
Group4.9
Group4.9
Asn(gtt)-5 Group6.55
Thr(agt)-5 Group6.55
Group7.28
Group7.28
Ala(agc)-5 Group7.37
Ala(agc)-6 Group7.37
Group7.37
Group8.20
Group8.20
Group8.20
Gly(gcc)-7  Group8.27
Gly(gcc)-8 Group8.27
Asp(gtc)-5 Group8.27
Asp(gtc)-6 Group8.27

725842
726006
726740
733442
46968
47543
62723
63218
935588
936255
176965
182246
382894
389054
263659
264576
270915
289393
289961
1007031
1007259
1009428
1041564
1042079
1044256
1047522
678509
679171
85527
85692
93619
275293
275669
277549
647432
648436
51137
51557
202242
203068
203376
870084
870432
870860
21318
21936
23288
24089

725915
726077
726644
733371
47042
47449
62651
63146
935663
936184
176893
182174
382966
389126
263730
264501
270842
289465
289888
1006960
1007188
1009357
1041493
1042008
1044185
1047451
678438
679244
85453
85618
93691
275363
275739
277619
647505
648509
51208
51628
202170
202996
203304
870155
870361
870931
21248
21866
23217
24018
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Group9.21

Group9.21

Group9.21
Met(cat)-7 GroupUn.357

Lys(ctt)-6  GroupUn.357
GroupUn.81
GroupUn.81

75307
75914
76362
5089
55621
2865
3185

75236
75792
76290
5160
5449
2793
3113
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Supplementary Table 2c. Selected tRNA gene clusters in the silk worm genome.
Different clusters are shown by alternate colors.

Bmor tRNA Scaffold start end

Asp nscaf2210 3006094 3006165
Asp nscaf2210 3007925 3007997
Asp nscaf2210 3008835 3008907
Asp nscaf2210 3010143 3010215
Asp nscaf2210 3013055 3013127
Asp nscaf2210 3014215 3014287
Asp nscaf2210 4392827 4392898
Asp nscaf2210 4397857 4397928
Asp nscaf2210 4402487 4402558
As nscaf2210 4406195 4406266

Ser nscaf2882 9723 9804
Ser nscaf2882 10520 10601
Ser nscaf2882 11322 11403
Ser nscaf2882 12619 12700
Ser nscaf2882 15348 15429

Asn nscaf2964 2675990 2676063
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Asn
Asn
Asn
Asn
Asn
Asn
Asn
Asn
Asn
Asn

nscaf2964
nscaf2964
nscaf2964
nscaf2964
nscaf2964
nscaf2964
nscaf2964
nscaf2964
nscaf2964
nscaf2964

2676173
2676356
2715549
2715732
2715915
2716103
2732571
2732754
2732936
2733119

2676246
2676429
2715622
2715805
2715988
2716176
2732644
2732826
2733009
2733192

scaffold11343
scaffold11343
scaffold11343
scaffold11343

146
297
448
599

218
369
520
671

Met
Met

scaffold15441
scaffold15441
scaffold15441

154
319

225
390

scaffold23280
scaffold23280
scaffold23280

153
304
455

225
376
527



Supplementary Table 2d. Selected tRNA gene clusters in the Drosophila melanogaster
genome. Different clusters are shown by alternate colors.

Dmel tRNA Chromosome start end

Lys chr2R 1670069 1670141
Lys chr2R 1672264 1672336
Lys chr2R 1673372 1673444
lle chr2R 1673539 1673612
Arg chr2R 1676995 1677067
Lys chr2R 1678884 1678956

1679075 1679147

Glu chr2R 15241005 15241076
Glu chr2R 15242323 15242394
Glu chr2R 15242844 15242915
Glu chr2R 15243051 15243122

15243750 15243821

Glu chr3L 1381227 1381298
Glu chr3L 1381464 1381535
Glu chr3L 1381701 1381772
Glu chr3L 1381938 1382009
Glu chr3L 1384972 1385043
Glu chr3L 1385313 1385384
Leu chr3L 8034161 8034243
Leu chr3L 8034398 8034480
Leu chr3L 8034621 8034703
Leu chr3L 8039590 8039672
Leu chr3L 8039941 8040023
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Val
Pro
Ala
Pro
Ala
Ala
Thr
Thr
Val
Ala
Pro
Ala
Pro
Ala
Ala
Ala
Ala

chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R
chr3R

13443483 13443555
13443832 13443903
13445460 13445532
13445683 13445754
13445866 13445938
13448268 13448340
13450287 13450360
13450528 13450601
13454808 13454880
13456764 13456836
13457401 13457472
13471029 13471101
13471332 13471403
13472090 13472162
13472405 13472477
13482867 13482939
13484103 13484175

Arg
Ser
Ser
Arg
Arg
Arg

chrxX
chrx
chrx
chrX
chrX
chrX

13848751 13848823
13848982 13849063
13849382 13849463
13850140 13850212
13850745 13850817
13850947 13851019
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