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INTRODUCTION
This compilation contains 455 tRNA sequences and 981 sequences of
tRNA genes published thus far covering the Literature up to the
end of 1988. A survey of published sequences is given inTable 1.
The numbering system derived from yeast tRNA-Phe as adopted in the
Cold Spring Harbour Symposium on tRNA in 1979 is used (Fig. 1,
Ref. 1). Secondary structure of tRNAs are indicated by region-
specific underlining of sequences. In the case of most mitochon-
driaL tRNAs the aligrnment according to the accepted numbering
system (Fig. 1) is not possible, therefore for D- and T-regions an
arbitrary aLignment was adopted. For the nomencLature of modified
nucLeosides see TabLe 2 and Fig. 2.
Each sequence is identified by one letter code for the particular
amino acid depicting the specificity of tRNA, a three digit num-
ber, the anticodon sequence in unmoditied form and the name of the
organism from wich the tRNA orn gnates. The numbers for tRNAs are
used in such way that each biological species has the same number
throughout the conpilation. In the case of tRNA genes the nucleo-
tide preceding nucleotide residue 1 and the nucLeotide following
residue 76 as welL as the intervening sequences, have been exclu-
ded from the compilation. Some tRNA-His and tRNA-His genes possess
a nucleoside in position -1. The CCA seguence is included in the
gene sequence only if it is coded for in the gene. The occurence
of intervening sequences after a particuLar nucLeotide is indi-
cated by an asterik and defined in the footnote.
Sequences of tRNA-precursors and tRNA-mutants are included in the
conpilation only when there are no mature and wild type tRNA-
sequences, respectively, available. These cases are indicated in
the footnote. The sequence originating from transformed or differ-
entiated cells are considered as a separate entry only in the case
of nucleoside replacement (i.e. different genes).
Footnotes are numiered according to the coordinates of the corres-
pondin nucmleoside and are indicated in the sequence by asteriks.
the references and footnotes are listed at the end of the particu-
lar compilation with the corresponding sequence number. The refe-
rences are restricted to one citation unless additional specifi-c
sequence information was obtained in a later work.
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Fig. 1: Numbering of nucLeotides in tRNAs. CircLes represent
nucLeotides which are aLways present; among these, the thick-
edged circLes denote invariant or semiinvariant nucLeotides.
OvaLs represent nucLeotides which are not present in each se-
quence: these are the nucLeotides before the two constant GMP
residues (18,19) in the D-Loop, the nucLeotides after these GMP
residues and the nucLeotides in the variabLe Loop which may be
up to 17 nucLeotides.
A nucLeotide to be added at a given site is indicated by the
number of the preceding nucLeotide foLLowed by a coLon and a
capital Letter in aLphabeticaL order. Thus, e.g. 20:A and 20:8
mean the first and the second nucLeotide after position 20. The
absence of a nucLeotide is indicated by the absence of a num-
ber, e.g. if no residue is found in position 17, the sequence
then reads C16-C18. The numbering for the D-Loop when one two
or three nucLeotides are present, each between 15 and 18 or
between 19 and 21 is then 16 and 16, 17 and 16 17, 17:A or 20
and 20, 20:A and S0, 20:A, 20:B respectiveLy. W(en the variabLe
loop is five-membered, the numbering is 44 45, 46, 47, 48. 47
is eLiminated when the variabLe Loop is four-membered. For
Large variabLe Loops1 capitaL Letters are added onto 47, e.g.
for thirteen nucLeotides 44 45 46, 47, 47:A, 47:B, 47:C,
47:D, 47:E, 47:F, 47:G, 47dA, 4t:I.
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Al = MlA
A2 = M2A
A3 = MiAM
A4 = 16A
A5 = MS216A
A6 = M6A
A7 = T6A
A8 = MT6A

A9 = MS2T6A

C2 = S2C
C3 = CM
C4 = AC4C
C5 = M5C
C6 = M3C
C7 = ACP2C
D =D
F =F
Fl = MlF
F3 = FM
Gl = MlG
G2 = M2G
G3 = GM
G4 = M22G
G5 =-M22GM
G7 = M7G
I =I
I1 = MlI
Q =Q

Ql = MANQ
Q2 = GALQ
Ti = T
T2 = S2T
T3 = TM
Ui = MAM5U
U2 = S2U
U3 = UM
U4 = S4U
U6 = CM5U
U7 = MCM5U
U8 = MAM5S2U
U9 = MCM5S2U
Vi = 05U
V2 = M05U
V3 = MV
V4 = CMNM5U
V5 = CMNM5S2U
V6 = CHM5U
V7 = ACP3U
V8 = MCHM5U
Yl = YW
Y2 = 02YW
Zi = CZ

TabLe 2. ABBREVIATIONS FOR MODIFIED NUCLEOSIDES

= 1-METHYLADENOSINE
= 2-METHYLADENOSINE
= 2'-0-METHYL-1-METHYLADENOSINE
= N6-ISOPENTENYLADENOSINE
= 2-METHYLTHIO-N6-ISOPENTENYLADENOSINE
= N6-METHYLADENOSINE
= N-((9-BETA-D-RIBOFURANOSYLPURINE-6-YL)CARBAMOYL)-THREONINE
= N-((9-BETA-D-RIBOFURANOSYLPURINE-6-YL)N-METHYL-CARBAMOYL)-

THREONINE
= N-((9-BETA-D-RIBOFURANOSYL-2-METHYLTHIOPURINE-2-YL)-

CARBAMOYL)THREONINE
= 2-THIOCYTIDINE
= 2'-0-METHYLCYTIDINE
= N4-ACETYLCYTIDINE
= 5-METHYLCYTIDINE
= 3-METHYLCYTIDINE
= N2-(5-AMINO-5-CARBOXYPENTYL)CYTIDINE
= DIHYDROURIDINE
= PSEUDOURIDINE
= 1-METHYLPSEUDOURIDINE
= 2'-0-METHYLPSEUDOWRIDINE
= 1-METHYLGUANOSINE
= N2-METHYLGUANOSINE
= 2'-0-METHYLGUANOSINE
= N2,N2-DIMETHYLGUANOSINE
= 2'-0-METHYL-N2 N2-DIMETHYLGUANOSINE
= 7-METHYLGUANOS fNE
= INOSINE
= 1-METHYLINOSINE
= QUEUOSINE
= BETA,D-MANNOSYLQUEUOSINE
= BETA D-GALACTOSYLQUEUOSINE
= 5-MEfHYLURIDINE
= 5-METHYL-2-THIOURIDINE
= 2'-0-METHYL-5-METHYLURIDINE
= 5-METHYLAMINOMETHYLURIDINE
= 2-THIOURIDINE
= 2'-0-METHYLURIDINE
= 4-THIOURIDINE
= 5-CARBAMOYLMETHYLURIDINE
= 5-METHOXYCARBONYLMETHYLURIDINE
= 5-METHYLAMINOMETHYL-2-THIOURIDINE
= 5-METHOXYCARBONYLMETHYL-2-THIOURIDINE
= URIDINE-5-OXYACETIC ACID
= 5-METHOXYURIDINE
= URIDINE-5-OXOACETIC ACID METHYL ESTER
= 5-CARBOXYMETHYLAMINOMETHYLURIDINE
= 5-CARBOXYMETHYLAMINOMETHYL-2-THIOURIDINE
= 5-(CARBOXYHYDROXYMETHYL)URIDINE
= 3-(3-AMINO-3-CARBOXYPROPYL)URIDINE
= 5-(CARBOXYHYDROXYMETHYL)URIDINE METHYL ESTER
= WYBUTOSINE
= WYBUTOXOSINE
= CIS-ZEATIN
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OH OH OH OH
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-methyl ester

H OC H3

NHCH' CH OH

NN

HOH2c

OH OH

Zl = CZ

Cis-Zeatin

Fig. 2: Structure of modified nucleosides found in tRNAs
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