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INTRODUCTION

This compilation contains 1710 sequences of tRNAs and tRNA
genes published so far, including 274 sequences that have been
published since 1989 (printed in bold letters in table 1) and
covering the literature up to December 1990. Sequences of mutant
tRNAs, tRNA genes and suppressors are included only if they
are naturally occurring and expressed in vivo. Sequences
originating from transforned or differentiated cells are considered
as a separate entry only in the case of sequence differences.
A summary of all sequences contained in the compilation is

given in Table 1. The sequences in this summary are listed by
source, i.e. organism or organelle. Each sequence entry is
specified by a four-digit code identifying the source, and the one
letter code for the respective amino acid. In the cases where
several isoacceptors have been sequenced, each sequence has an

individual identification code. Also included in the table is the
(abbreviated) name of the organism from which the sequence was
derived. The complete identification code for a particular tRNA
(or subset) is thus easily obtained by combining the amino acid
code with the source identification number(s).
The references for the sequenced tRNAs or tRNA genes

included in Table 1 are listed in Table 2 (separately for RNA
and DNA) by their identification code. The references are

restricted to the first complete publication of the sequence unless
additional, crucial information (e.g. base modifications etc.) was
obtained in later work.

Different from previous editions, this compilation does not
contain a sequence printout. Instead, the sequences have been
deposited with the EMBL Database. The present publication
should be quoted as reference for data obtained from the
electronically accessible compilation. Information on how to
access the sequence files can be obtained by electronic mail:
contact 'NETSERV at EMBL.BITNET', and inquire for
'HELP', 'HELP TRNA' and 'DIR'. The help file will contain
all the information needed to obtain the requested sequence

information. Researchers who do not have access to electronic
mail and wish to obtain the sequence information on floppy disk
or as hardcopy should contact the authors.
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TABLE 1: SEQUENCES INCLUDED IN THE COMPILATION
source(1) numberrange

VIRUSES 0000-0299

AVIAN ONCO.-VIRUS
CHICKEN ASV/AMV/RS
MOUSE M-MULV
PHAGE T4
PHAGE T5

0100
0140
0180. .0181
0220
0260

M
w
P,P
G,I,L,P,Q,R,S,T
D,H,L,N,P,Q

0300-1099

HALOBACTERIUM CUT. 0380 ..0382 A,G,H,N,Q,R,S,T,V,V,V,X
HALOBACTERIUM VOL. 0500. .0504 A,A,A,C,D,E,E,F,G,G,G,G,H,I,

I,K,K,L,L,L,L,L,M,N,P,P,P,Q,
R,R,R,S,S,S,T,T,V,V,W,X,Y

HALOCOCCUS MORRHUA
METHANOBAC. THERM.
SULFOLOBUS ACIDO.
THERMOPLASMA ACIDO

EUBACTERIA

0540
0620
0820
0900

X
G,N
x
M,X

1100-2399

MYCOPLASMA CAPRIC. 1140..1142 A,C,D,E,F,G,H,I,I,K,K,L,L,L,
M,N,P,Q,R,R,S,S,T,T,V,W,W,X,
y

MYCOPLASMA MYCOID.
STREPTOMYCES GRIS.
STREPTOMYCES COEL.
STAPHYLOCOC. EPID.
MYCOBAC. SMEG.
BACILLUS STEARO.
BACILLUS SUBTILIS
THERMUS THERMOPHI.
E.COLI

SALMONELLA TYPHI.
RHODOSPIRIL. RUB.
AGM.ENELLUM QUADR.
ANACYSTIS NIDULANS
SYNECHOCYSTIS SP.

1180
1300
1310
1380. .1381
1420
1460
1540. .1541
1580. .1581
1660. .1665

1700. .1702
2020
2060
2100. .2101
2140

A,G,I,P,S,T,V,X
x
G
G,G
x
F,L,V,Y
A,F,G,K,K,L,M,P,R,T,V,X,Y,Y
I,X,X
A,A,A,C,D,E,E,E,F,G,G,G,H,I,
I,I,K,L,L,L,M,N,Q,Q,R,R,R,R,
R,S,S ,S ,S,,S,T,V,V,V,W,X,X,
y,Y
G,G,H,L,P,P,P
F,L
F
L,L,X
E

ORGANELLES:

CHLOROPLASTS

CHLAMYDOMONAS REIN
EUGLENA GRACILIS
CODIUM FRAGILE
SCENEDESMUS OBLIQ.
HORDEUM VULGARE
ZEA MAYS
GLYCINE MAX
PHASEOLUS VULGARIS
SPINACIA OLERACEA

2440
2520
2530
2560
2640
2720
2840..2842
3160..3162
3280..3281

E
F
G,K,M,R
M,X,Y
E,Q
I
L,L,L
F,L,L,L,W,X
F,I,I,L,M,P,T,V,W,X

tRNA (2)

ARCHAEBACTERIA

2400-3599
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MITOCHONDRIA 3600-5999

SINGLE CELL ORGANISMS AND FUNGI 3600-4199

TETRAHYMENA PYRIF.
NEUROSPORA CRASSA
SACCHAROMYCES CER.

YEAST

3800 F,Y
3920. .3921 A,L,L,T,V,W,X,Y
4000. .4002 F,G,I,K,L,M,M,P,R,R,S,S,S,T,

W,Y
4120 H,X

PLANTS 4200-4599

SOLANUM TUBEROSUM
PHASEOLUS VULGARIS

4310 I,L
4400..4403 F,L,L,L,L,M,P,W,x,y

ANIMALS 4600-5999

AEDES ALBOPICTUS
HAMSTER
RAT LIVER
BOVINE LIVER
HUMAN

4800
5240
5280..5282
5360..5361
5880

D,E,G,I,K,Q,R,S,V,X
D,K,R,S
D,D,F,K,L,L,L,R,V,V,W
E,G,I,K,L,L,R,S,S,T,V,W,X
S

EUKARYOTIC CYTOPLASM 6000-9999

SINGLE CELL ORGANISMS AND FUNGI 6000-6699

EUGLENA GRACILIS
TETRAHYMENA THERM.
SCENEDESMUS OBLIQ.
NEUROSPORA CRASSA
SACCHAROMYCES CER.
SCHIZOSACCHA. POM.
TORULOPSIS UTILIS
YEAST

6040 D,F
6080. .6082 Q,Q,Q,X
6120 F,X,Y
6200 F,X
6280. .6281 G,G,H,H, I ,K,L,L,M,P,P,S,W,X
6320 E,F,Y
6360 A,I,L,P,V,X,Y
6400. .6402 A,C,D,E,F,F,K,N,R,R,R,S,S,T,

T,V,V,V,Y

PLANTS 6700-7499

HORDEUM VULGARE
WHEAT GERM
BRASSICA NAPUS
LUPINUS LUTEUS
PHASEOLUS VULGARIS
PISUM SATIVUM
SPINACIA OLERACEA
NICOTIANA RUSTICA
SOLANUM TUBEROSUM

6780..6781 E,E,F
6820..6821 F,G,K,M,R,W,X,Y,Y
6860 F
6940 E,F,G,H,I,M,N,P,S,V,X,Y
6980..6983 L,L,L,L,X
7020 F
7040 S
7060. .7061 Y,Y
7070 L

ANIMALS 7500-9999

CAENORHABDI. ELEG.
ASTERINA AMURENSIS
BOMBYX MORI
DROSOPHILA MELANO.
EUPHAUSIA SPERBA
XENOPUS LAEVIS
SALMON LIVER
CHICKEN

7560
7620
7680..7681
7740..7742
7860
7920
7980
8040

L
X
A,A,F,F,G,G
E,F,H,K,K,S,S,S,V,V,V,X,Y
X
D,F,X
X
w
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MOUSE

RAT ASCIT. HEPATOM

RABBIT LIVER
BOVINE LIVER
CALF LIVER
COW MAMMARY GLAND
SHEEP LIVER
HUMAN

8100..8102 E,F,F,F,I,K,K,M,Q,Q,R,R,S,V,

9160. .9162

9220. .9222
9280. .9282
9340
9400. .9401
9460
9990. .9991

x
D,D,E,K,K,K,L,L,N,N,Q,S,S,S,
V,V,X
D,F,K,K,K,M,V
D,F,F,L,N,Q,R,R,R,S,S,T,W,Y
F
L,L
H,X
A,A,E,F,G,G,H,L,M,N,N,Q,Q,S,
S,V,X,Y,Y

numberrange tRNA genes (2)

0000- 0299

PHAGE T4 0220 G,I,L,P,Q,R,S,T
PHAGE T5 0260..0261 A,A,D,G,H,I,K,L,M,P,Q,S,S,T,

V,X

ARCHAEBACTERIA 0300-1099

ARCHAEGLOBUS FULG. 0340 A

HALOBACTERIUM CUT. 0380 A,C
HALOBACTERIUM HAL. 0420 A
HALOBACTERIUM MED. 0460 W

HALOBACTERIUM VOL. 0500 C,W
METHANOBAC.FORMI. 0580 A
METHANOBAC.THERM. 0620 A
METHANOCOC.VANI. 0660. .0661 A,D,E,F,H,I,K,L,N,P,Q,R,T,T,

V,Y
METHANOTHRIX SOEH.
METHANOTHERM. FER.
RUMINOBACTER AMYLO
METHANOCOC.VOLTAE
METHANOSPIR. HUNG.
SULFOLOBUS SOLFA.
THERMOCOCCUS CELER
THERMOFIL. PENDENS
THERMOPROT. TENAX

EUBACTERIA

0670
0680
0700
0740
0780
0860
0940
0960

A
A,D,E,H,I,K,L,N,P,S,T
E
D,K,P,T,Y
A
F,G,L,S,V,X
A
G,M

0980..0981 A,A,L,L,X

1100- 2399

MYCOPLASMA CAPRIC.

MYCOPLASMA MYCOID.

MYCOPLASMA PNEUMO.
MYCOPLASMA PG50
ACHOLEPLASMA LAID.
SPIROPLASMA MELIF.
STREPTOMYCES COEL.
STREPTOMYCES RIM.
STREPTOMYCES LIV.

1140. .1141

1180. .1181

1200
1220
1230
1260
1310
1340. .1341
1350. .1351

A,C,D,E,F,G,H,I,I,K,K,L,L,M,
N,P,Q,R,R,S,S,T,T,V,W,W,X,Y
A,D,E,F,G,I,M,N,P,R,R,S,T,V,
X

G,K,L,Q,Y
K,L
V

A,C,D,F,I,M,P,R,S,X
L
X,X
C,G,K,N,N,V,V

source(l)

VIRUS
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LACTOBAC. BULG.
LACTOBAC. DELBRUEC.
BACILLUS SUBTILIS

THERMUS THERMOPHI.
THIOBACILLUS FERRO
E.COLI

SALMONELLA TYPHI.
PHOTOBACT. PHOSPH.
PHOTOBAC. LEIOGNA.
AEROMONAS HYDROPH.
PSEUDOMONAS AER.
CAMPYLOBAC. JEJUNI
CAULOBACTER CRES.
RHIZOBIUM MELILOTI
BORDETELLA PERTUS.
HAEMOPHILUS INFLU.
ANACYSTIS NIDULANS
CYANOPHORA PARAD.
PYLAIELLA LITTORA.

1500
1520
1540.

1580.
1620
1660.

1700
1740
1750
1780
1820.
1860
1900
1940
1980
2000
2100
2180
2220

D,E,G,N,P,R,S,V
S

.1543 A,A,A,A,C,D,E,F,F,G,G,H,H,I,
I,I,K,L,L,L,L,M,M,N,N,P,Q,R,
S,S,S,T,T,T,V,W,X,Y

.1581 G,G,T,T,Y
A,I

.1665 A,A,C,D,E,F,G,G,G,H,I,I,K,L,
L,L,L,L,M,N,P,P,P,Q,Q,R,R,R,
R,R,S,S,S,S,S,S,T,T,T,T,V,V,
,W,X,x,Y,y
H,L,P,R
H,P
L,M
H,L,P,R

.1821 A,G,I,T,T,Y
A,I
A,I
L
L
G,K,L
A,I
A,E,G,I,L,S
A,I

ORGANELLES:

CHLOROPLASTS

CHLAMYDOMONAS REIN
CHLAMYDOMO. MOEWU.
CHLORELLA ELLIPSO.
EUGLENA GRACILIS

2440
2460
2480
2520.

CRYPTOMONAS SPEC.
SPIROGYRA MAXIMA
MARCHANTIA POLYM.

2540
2550
2600.

COLEOCHAETE ORBIC.
HORDEUM VULGARE
TRITICUM AESTIVUM
ZEA MAYS

2620
2640.
2680.
2720.

ARABIDOPSIS THAL.
BRASSICA OLERACEA
GLYCINE MAX
MEDICAGO SATIVA
NICOTIANA TABACUM

NICOTIANA DEBNEYI
OENOTHERA SP.
GOSSYPIUM HIRSUTUM
PELARGONIUM ZONALE
PENNISETUM AMERICA
PETUNIA HYBRIDA
PISUM SATIVUM

2760
2800
2840
2880
2920.

2960
3000
3020
3040
3080
3120
3200.

A,C,E,G,I,W
T
A,I,R,S

.2522 A,A,C,D,E,F,G,G,H,I,K,L,L,L,
M,N,P,Q,R,S,S,T,V,W,X,Y
R
I

.2602 A,C,D,E,F,G,G,H,I,I,K,L,L,L,
M,N,P,P,Q,R,R,R,S,S,S,T,T,V,
v,w,X,Y

.2641

.2681

.2722

A,I
G,G,M,S,T,V,X
C,D,E,G,G,M,P,R,S,T,W,X,Y
A,C,F,H,I,L,L,M,N,P,R,S,S,S,
T,V,V,W
M

L
A,I,M,V
H

.2922 A,C,D,E,F,G,G,H,I,I,I,K,L,L,
L,M,N,P,Q,R,R,S,S,S,T,T,V,V,
W,X,Y
H
P,W
H
R
I
H

.3201 D,E,G,H,K,L,N,P,R,R,S,T,V,W,
X,y

2400-3599
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SINAPIS ALBA
SPINACIA OLERACEA

SPIRODELA OLIGORH.
VICIA FABA
SORGHUM BICOLOR

3240 H,K,Q,S,V
3280..3281 A,C,D,E,H,I,I,L,M,R,S,S,T,T,

v,y
3320..3321
3360..3361
3400

N,R,R
E,F,H,L,L,T,Y
L

NITOCHONDRIA 3600-5999

SINGLE CELL ORGANISNS AND FUNGI 3600-4199

CHLAMYDOMO. REINH.
TRYPANOSOMA BRUCEI
PARAMECIUM PRIM.
PARAMECIUM TETRA.
PARAMECIUM AURELIA
TETRAHYMENA PYRIF.
TETRAHYMENA THERM.
ASPERGILLUS NIDUL.

NEUROSPORA CRASSA
PODOSPORA ANSERINA
SACCHAROMYCES CER.

SCHIZOSACCHA.POM.
KLUYVEROMYCES LAC.
CANDIDA PARAPSILO.
TORULOPSIS GLAB.

YEAST

3640
3680..3681
3720
3760
3770
3800
3840
3880..3881

3920
3960
4000..4001

4040
4050
4060
4080..4081

4120

M,Q,W
A,A
X,Y
W,Y
F,W,Y
E,F,H,L,W,X
L,X,Y
A,C,C,D,E,F,G,G,H,I,K,L,L,M,
M,N,P,Q,R,S,S,T,V,W,X,Y
A,C,M,R
D,M,N,S,V,W
A,A,C,D,E,F,G,H,I,K,M,N,P,Q,
R,R,S,S,T,T,V,V,Y,Y
G,H,L,P,Q
C,K,L,Q
p
A,C,D,E,F,G,H,I,K,L,M,N,P,Q,
R,S,S,T,T,V,W,X,Y
L,W,X

PLANTS 4200-4599

ARABIDOPSIS THAL.
GLYCINE MAX
SOLANUM LYCOPERS.
LUPINUS LUTEUS
OENOTHERA SP.
PHASEOLUS V[LGARIS
TRITICUM AESTIVUM

ZEA MAYS

4240 E,M,S,Y
4280 E,M,X
4300 C
4320 G,I,N,X
4360 S,W,X
4400 N,S,Y
4440. .4442 C,D,E,F,K,N,P,Q,Q,S,S,S,W,X,

y
4480. .4481 C,D,E,H,K,M,M,P,S,S,W,X,Y

ANIMALS 4600-5999

ASCARIS SUUM 4640. .4641

CAENORHABDI.ELEG.
ARTEMIA SP.
LOCUSTA MIGRATORIA
AEDES ALBOPICTUS
DROSOPHILA MELANO.
DROSOPHILA YAKUBA

DROSOPHILA YAKUBA
DROSOPHILA VIRILIS
PISASTER OCHRACEUS

4680..4681
4720
4760..4761
4800
4840
4880

4921
4960
4980..4981

A,C,D,E,F,G,H,I,K,L,L,N,P,Q,
R,S,S,T,V,W,X,Y
C,D,G,H,K,L,L,N,R,S,S,T,W,X
E,F
D,G,K,L,L,S
A,E,F,G,L,N,R,S,V
C,D,G,K,L,W,Y
A,C,D,E,F,G,H,I,K,L,N,P,Q,R,
S,T,V,W,X,Y
L,S
I,Q,X
A,C,D,E,G,L,L,N,P,Q,T,V,W,X,
y
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ASTERINA PECTINI.

ASTERIAS FORBESII
PARACENTROTUS LIV.

STRONGYLOCEN. PURP.

ACIPENSER TRANSM.
GADUS MORHUA
XENOPUS LAEVIS

5000. .5001

5020.
5040.

5080.

5090
5100
5120.

5160
5200
5220
5280.

RANA CATESBEIANA
CEPHALORHYN.COM.
CHICKEN
RAT

MOUSE 5320.

5360 .BOVINE

GREEN MONKEY
MACACA FUSCATA
MACACA MULATTA
MACACA FASCICULA.
MACACA SYLVANUS
SAIMIRI SCIUREUS
TARSIUS SYRICHTA
LEMUR CATTA
CHIMPANZEE
GIBBON
GORILLA
ORANG UTAN
HUMAN

A,C,D,G,H,LqL,M,N,P,Q,S,S,V,
W,y

.5021 A,C,D,G,L,L,N,V,W,X,Y

.5041 A,C,D,E,F,F,G,H,I,K,L,L,N,P,
Q,R,S,S,T,V,W,X,Y

.5081 A,C,D,E,F,G,H,I,K,L,L,N,P,Q,
R,S,S,T,V,W,X,Y
P,T
A,C,F,G,H,K,L,N,R,S,W,Y

.5121 A,C,D,E,F,F,G,H,I,K,L,L,N,P,
Q,R,S,S,T,V,W,X,Y
A,C,F,I,L,N,P,Q,T,W,X,Y
F,P,T
D,K,S

.5282 A,G,C,D,D,E,F,G,H,I,K,K,L,L,
N,N,N,P,P,Q,Q,R,S,S,S,T,T,V,
W,W,X,X,Y

.5321 A,C,D,E,F,G,H,I,K,L,L,N,P,Q,
R,S,S,T,V,W,X,Y

.5361 A,C,D,E,F,G,H,I,K,L,L,N,P,Q,
R,S,S,T,V,W,X,Y

5400
5440
5480
5520
5560
5600
5640
5680
5720
5760
5800
5840
5880..5881

F
H,L,S
H,L,S
H,L,S
H,L,S
H,L,S
H,L,S
H,L,S
H,L,S
H,L,S
H,L,S
H,L,S
A,C,D,E,F,G,H,I,K,L,L,N,P,Q,
R,S,S,T,V,W,X,Y

EUKARYOTIC CYTOPLASM 6000-9999

SINGLE CELL ORGANISMS AND FUNGI 6000-6699

TRYPANOSOMA BRUCEI
TETRAHYMENA PYRIF.
DICTYOSTELIUM DIS.
NEUROSPORA CRASSA
PODOSPORA ANSERINA
SACCHAROMYCES CER.

SCHIZOSACCHA.POM.
YEAST

6050
6060
6160. .6161
6200
6240..6241
6280..6282

6320..6322
6400..6402

K,Q,V
N,Q,S
E,V,V,W
F,L
S IS
A,A,C,D,E,E,G,H,I,K,K,L,M,P,
Q,Q,R,R,R,S,S,V,V,W,X,X,Y
D,E,F,H,K,R,R,S,S,S,X,X
F,F,I,S,S,S

PLANTS 6700-7499

ARABIDOPSIS THAL.
GLYCINE MAX
PHASEOLUS VULGARIS
NICOTIANA RUSTICA
PETUNIA SP.
SORGHUM BICOLOR

6740
6900
6980..6981
7060
7100
7140

A, F, V,X,Y
D,M,X
L,P,P
y
N
G
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ORYZA SATIVA
TRITICUM AESTIVUM
TRITICUM VUWGARE

ANIMALS 7500-9999

CAENORHABDI. ELEG.
BOMBYX KORI
DROSOPHILA MELANO.

DROSOPHIIA SIWUL.
XENOPUS LAEVIS
CHICKEN
MOUSE
RAT
BOVINE
HUMAN

7560
7680. .7681
7740. .7742

7800
7920. .7922
8040. .8041
8100. .8101
9160. .9162
9280. .9281
9990. .9995

D,K,L,P,S,W,X
A,A,E,G,K
A,D,E,E,E,F,G,G,H, I ,K,K,L,L,
M,N,P,R,R,S,S,S,T,V,V,X,Y
S

A,F,K, L,N, S,V,X,X,Y,Y,Y
K,P,P,S,W
A,D,E,G,H,I,K,K,L,P,P,X
D,D,E,E,E,F,G,G,K,L,L,L,P,P
S'S
E,E,G,CGK,K,L,L,N,N,P,P,Q,Q,
S,S,S,T,T,V,V,V,V,V,V,X,X,Y,
y

7180
7200
7240

G
y
S
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TABLE 2: REFERENCES:
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