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Supplemental Figures 

Figure S1. An evolutionary tree of the Pyrococcus furiosis DSM3638 (archaea) DNA tRNAome. Trees are 

rooted to tRNAPri. An error was corrected in tRNAArg (anticodon GCG), in which the 5’- and 3’-acceptor 

stems did not fully pair.   

Figure S2.  An evolutionary tree of the Pyrococcus abyssi GE5 (archaea) tRNAome.   

Figure S3.  An evolutionary tree of the Pyrococcus horikoshii OT3 (archaea) tRNAome.   

Figure S4.  An evolutionary tree of the Staphylothermus marinus F1 (archaea) tRNAome. 

Figure S5. An evolutionary tree of the Pyrobaculum aerophilium str. IM2 (archaea) tRNAome. 

Figure S6.  An evolutionary tree of the Sulfolobus solfataricus P2 (archaea) tRNAome.   

Figure S7. An evolutionary tree of the Aeropyrum pernix K1 (archaea) tRNAome.   

Figure S8. An evolutionary tree of the Thermus thermophilus HB27 (bacteria) tRNAome. 

Figure S9. Typical tRNA diagrams for Pyrococcus furiosis, Thermus thermophilus and Escherichia coli. 

Diagrams were generated using the tRNA database.1 

Figure S10. Modifications of tRNAs in archaea. Modifications are shown for Haloferax volcanii (archaea). 

In the Pyrococcus typical DNA diagram: cyan dots) anticodon bases; orange dots) loop bases 6-7 (loop 

bases 3-7 are tightly stacked as in a helix, filling the 7-mer loop); yellow dots) intercalation of D loop G19 

lifts T loop base 5 to the position of base 7 in the anticodon loop, flipping bases 6 and 7 out of the T 

loop. U turns are indicated (red arrows). The discriminator base is indicated (cyan arrow).     

References: 

1. Juhling F, Morl M, Hartmann RK, Sprinzl M, Stadler PF, Putz J. tRNAdb 2009: compilation of tRNA 
sequences and tRNA genes. Nucleic Acids Res 2009; 37:D159-62. 
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Figure S1. Pyrococcus furiosis DSM 3638.
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Figure S2. Pyrococcus abyssi GE5.
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Figure S3. Pyrococcus horikoshii OT3.
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Figure S4. Staphylothermus marinus F1.
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Figure S5. Pyrobaculum aerophilium str IM2

burton
Typewritten Text

burton
Typewritten Text



Thr|CGT

P
ro|T

G
G

Ile|G
A

T

A
rg

|G
C

G

P
ro

|C
G

G

Primordial

Leu|G
AG

Glu|CTC

Le
u|

TAA

H
is|G

TG Asn|GTT

T
rp

|C
C

A

V
al|C

A
C

Val|TAC

Ser|CGA

Leu|CAG

A
rg

|T
C

G

Ala|TGC

Ser|GGA

Thr|TGT

iMet|CAT

Leu|TAG

Asp|GTC

Met|CAT-2

Thr|G
G

T

Tyr|G
TA

Ala|CGC

S
er

|G
C

T

Glu|TTC

Gly|GCC

Ly
s|

C
T

T

Phe|GAA

Ser|TGA

V
al|G

A
C

P
ro|G

G
G

C
ys

|G
C

A Leu|C
AA

M
e

t|C
A

T

Lys
|T

TT

A
rg

|C
C

T

Arg
|T

CT

G
ly

|T
C

C

Gln|CTG

Ala|GGC

Gln|TTG

Ar
g|

C
C

G

G
ly

|C
C

C

0.259

0
.0

6
4

0.0
63

0
.2

4
8

0
.0

2
6

0 .0
43

0.0
31

0
.2

1
3

0
.1

6
7

0.033

0
.0

0
6

0.035

0
.0

2
2

0

0.079

0.061

0
0

.0
3

2

0 .099

0

0.168

0
.0

4
9

0 .096
0.148

0.206

0
.0

4
4

0

0
.1

5
4

0

0
.1

4
6

0 .0
57

0.
03

7

0.231

0.086

0
.0

2
3

0.1
61

0.0
91

0.0
43

0
.0

1
9

0

0
.1

3
6

0.
10

8

0.02

0
.1

7
1

0.085

0

0
.1

0
4

0
.0

2
9

0.
06

5

0.167

0

0.41

0
.2

4
7

0
.1

0
5

0.131

0.
07

8

0

0.258

0.117

0.069

0.042

0
.0

2
2

0 .02

0.009

0.02

0
.1

5
5

0 .128

0.313

0.152

0.055
0

.1
5

4

0
.2

9
4

0.02

0.052

0.023

0.077

0.
02

1

0
.0

2
3

0.
43

5

0.213

0.0
59

0.1

0.254

0.408

0
.0

5
9

0.097

0

0
.0

5
3

0 .151

0.
02

6

0
.0

7
6

0

burton
Typewritten Text
Figure S6. Sulfolobus solfataricus P2.
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Figure S7. Aeropyrum pernix K1.
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Figure S8. Thermus thermophilus HB27.
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Figure S9. Typical tRNAs. 
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Key:
R N2-N2-dimethylguanosine
L N2-methylguanosine
P pseudouridine
( archaeosine
B 2’-O-methylcytidine
M N4-acetylcytidine
N unknown modified uridine
5 5-methoxyuridine
? 5-methylcytidine
J 2’-O-methyluridine
] 1-methylpseudouridine
O 1-methylinosine

Modifications from Haloferax volcanii
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Figure S10. tRNA modifications in archaea. 
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