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INTRODUCTION

This compilation contains 413 tRNA sequences and 665 sequences of

tRNA genes so far published covering the literature to the end of

1986. An overview about published sequences is given in Table 1.

The numbering system derived from yeast tRNAPhe 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 the sequences. In the case of most

mitochondrial tRNAs the alignment according to the accepted num-

bering system (Fig. 1) is%not possible and an arbitrary alignment
was adopted. For the nomenclature of modified nucleosides see

Table 2, and reference 2. A list of distribution of modified

nucleosides over the species has been included into the compila-

tion (Table 3).

The title of each sequence contains a one letter code for the

particular amino acid depicting the specificity of tRNA, a three

digit number, the anticodon sequence i-n unmodified form and name

of the organism from which the tRNA originates. The numbers for

tRNAs are used on such a way, that each biological species has

the same number regardless the amino acid the tRNA is coding for.
In the case of tRNA genes the nucleotides preceding nucleotide

residue 1 and the nucleotide following residue 76 as well as the

intervening sequences have been excluded from the compilation.
Some tRNAsHis and tRNAHis genes possess a nucleoside in position
zero. The CCA sequence is included into the gene sequence only if

it is coded for in the gene. The occurrence of intervening se-
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quences after a particular nucleotide is indicated by an asterik

and defined in the footnote.

As compared with the last compilations (ref. 3) there are devi-a-

tions in the numbering.

Sequences of tRNA-precursors and tRNA-mutants are included into

compilation only when there are no mature and wild type tRNA-

sequences, respectively, available. This cases are indicated in

the footnote. The sequences originating from transformed, or

differentiated cells of a same species are considered as a sepa-

rate entry only in the case of nucleoside replacement (different

genes).

Footnotes are numbered according to the coordinates of the cor-

responding nucleoside and are indicated on the sequence by aste-

riks. The references and footnotes are listed on the end of the

particular compilation under corresponding sequence number. The

references are restricted to one citation unless additional spe-

cific sequence information was obtained in a later work.

The compilation is deposited in Nucleotide Sequence Data Library

at the European Molecular Biology Laboratory, Heidelberg.
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Figure 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:B
mean the first and the second nucleotide after position 20. The
absence of a nucleotide is indicated by the absence of a number,
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, 20:B respectively. When the variable loop is five-membered,
the numbering is 44, 45, 46, 47, 48. 47 is eliminated when the
variable loop if four-membered. For large variable loops, capital
letters are added onto 47, e.g. for thirteen nucleotides 44, 45,
46, 47, 47:A, 47:B, 48:C, 47:D, 47:E, 47:F, 47:G, 47:H, 47:I.
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Table 2. ABBREVIATIONS FOR MODIFIED NUCLEOSIDES

Al = M1A = 1-METHYLADENOSINE
A2 = M2A = 2-METHYLADENOSINE
A3 = M1AM = 2'-O-METHYL-1-METHYLADENOSINE
A4 = I6A = N6-ISOPENTENYLADENOSINE
A5 = MS2I6A = 2-METHYLTHIO-N6-ISOPENTENYLADENOSINE
A6 = M6A = N6-METHYLADENOSINE
A7 - T6A = N-((9-BETA-D-RIBOFURANOSYLPURINE-6-YL)CARBAMOYL)-THREONINE
A8 = MT6A = N-((9-BETA-D-RIBOFURANOSYLPURINE-6-YL)N-METHYL-CARBAMOYL)-

THREONINE
A9 = MS2T6A = N-((9-BETA-D-RIBOFURANOSYL-2-METHYLTHIOPURINE-2-YL)CARBAMOYL)-

THREONINE
C2 = S2C = 2-THIOCYTIDINE
C3 = CM = 2'-0-METHYLCYTIDINE
C4 = AC4C = N4-ACETYLCYTIDINE
C5 = M5C = 5-NETHYLCYTIDINE
C6 = M3C = 3-METHYLCYTIDINE
D - D = DIHYDROURIDINE
F = F = PSEUDOURIDINE
Fl = MlF = 1-METHYLPSEUDOURIDINE
F3 = FM - 2'-0-METHYLPSEUDOURIDINE
Gl - MiG = 1-METHYLGUANOSINE
G2 = M2G = N2-METHYLGUANOSINE
G3 = GM = 2'-0-METHYLGUANOSINE
G4 = M22G = N2,N2-DIMETHYLGUANOSINE
G7 = M7G = 7-METHYLGUANOSINE
G5 = M22GM = N2,N2,3'-TRIMETHYLGUANOSINE
I = I - INOSINE
I1 = M1I = 1-METHYLINOSINE
Q - Q QUEUOSINE
Ql = MAN Q = BETA,D-MANNOSYLQUEUOSINE
Q2 = GAL Q = BETA,D-GALACTOSYLQUEUOSINE
Ti = T = 5-METHYLURIDINE
T2 = S2T = 5-METHYL-2-THIOURIDINE
T3 = TM = 2'-0-METHYL-5-METHYLURIDINE
Ul = MAM5U = 5-METHYLAMINOMETHYLURIDINE
U2 - S2U = 2-THIOURIDINE
U3 - UM - 2'-0-METHYLURIDINE
U4 - S4U = 4-THIOURIDINE
U6 - CM5U - 5-CARBAMOYLMETHYWLURIDINE
U7 - MCM5U - 5-METHOXYCARBONYIMETHYLURIDINE
U8 - MAM5S2U - 5-METHYLAMINOMETHYL-2-THIOURIDINE
U9 - MCM5S2U - 5-METHOXYCARBONYLMETHYL-2-THIOURIDINE
Vl - 05U - URIDINE-5-OXYACETIC ACID
V2 = MO5U - 5-METHOXYURIDINE
V3 = MV - URIDINE-5-OXOACETIC ACID METHYL ESTER
V4 - CMNM5U - 5-CARBOXYMETHYLAMINOMETHYLURIDINE
V5 - CMNM5S2U - 5-CARBOXYMETHYLAMINOMETHYL-2-THIOURIDINE
V6 - CHM5U - 5- (CARBOXYHYDROXYMETHYL) URIDINE
X - X - 3-(3-AMINO-3-CARBOXYPROPYL)URIDINE, (ACP3)U
Yl - YW - WYBUTOSINE
Y2 - 02YW - WYBUTOXOSINE
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Table 3. OCCURRANCE OF MODIFIED NUCLEOSIDES IN tRNAs
-------------------------------------------

tRNAs are defined by their amino acid specificity and species number

THE NUMBERS IN PARENTESIS INDICATE THE AMOUNT OF MODIFIED NUCLEOSIDES
IN PARTICULAR tRNA

MlA ( 184):A580,A770,A771,R460,R474,R475,R477,R590,R591,R592,R625,R950,R951,
R970,R971,R972,N590,N955,N956,N970,N995,D460,D475,D477,D478,D965,
D970,C590,Q460,Q530,Q531,Q532,Q955,Q970,E460,E483,G460,G483,G625,
G640,G770,G771,G995,G996,H780,H980,I240,I570,I580,I950,L230,L477,
L478,L479,L483,L484,L571,L580,L955,L956,L970,L975,L976,L995,K475,
K477,K483( 2),K570,K590,K780,K781,K950,K955,K956,K957,K965,K966,
K967,MO10,M460,M570,M625,M640,M950,M965,M995,X150,X1lO,X215,X230,
X240,X241,X530,X540,X560,X570,X580,X625,X640,X645,X750,X780,X790,
X830,X850,X950,X955,X980,X995,F477,F510,F540,F560,F590,F620,F625,
F630,F640,F650,F770,F771,F780,F830( 2),F950( 2),F951( 2),F952
( 2),F965( 2),F970( 2),F971( 2),F974( 2),F995( 2),P013,P014,
P570,P571,P580,S950,S955,S956,S957,S970,S971,S995,T483,T590,T591,
T970,WO10,W477,W483,W570,W625,W870,W970,Y230,Y235,Y236,Y540,Y575,
Y580,Y590,Y625,Y626,Y640:Y655,Y656,Y780,Y970,V460,V483,V477,V478,
V580,V590,V591,V592,V780,V781,V782,V950,V955,V956,V965,V995

M2A ( 13):R250,R251,R625,D250,Q020,Q250,Q251,E250,E251,E252,H250,H255,M310
I6A ( 17):C590,G417,S570,S590,S591,S950,S955,S957,S970,S971,S995,Y235,Y310,

Y417,Y575,Y580,Y590
MS2I6A ( 22):C250,L020,L230,L250,F230,F235,F250,F280,F285,F350,F365,F477,S020,

S250,S254,W250,W477,W483,Y230,Y236,Y250,Y251
M6A ( 7):A235,G203,L040,M235,X445,V235( 2),V252
T6A ( 96):R252,R253,R418,R591,R592,R971,R972,NllO,N120,N140,N250,N590,N955,

N956,N970,N995,D460,Q530,Q531,E460,I120,I121,I240,I250,I251,I252,
I320,I365,I366,I417,I460,I483,I570,I580,I950,K120,K121,K250,K417,
K475,K477,K460,K570,K590,K780,K781,K955,K956,K965,K966,MO10,M120,
M180,M250,M417,M418,M460,M570,M950,M965,M995,X181,X530,X540,X560,
X570,X580,X625,X640,X645,X750,X780,X790,X830,X850,X950,X955,X980,
X995,S120,S251,S460,S475,S483,S484,S493,TllO,T120,T121,T235,T412,
T483,T590,T591,T970,V460

MT6A ( 5):M625,M640,S956,T250,T365
MS2T6A ( 3):K236,K957,K967
S2C ( 4):R250,R252,R253,S251
CM ( 128):AllO,A120,A121,A122,RllO,R120,R121,R122,R625,R950,R951,R970,NllO,

N120,N140,D120,D970,C120,QllO,Q120,Q531,Q955,Q970,E120,E121,E780,
G110,G120,G121,G122,G123,G140,G570,G625,G640,G995,HllO,H120,I120,
I121,L120,L121,L122,L123,L124,L230,L327,L350,L580( 2),K120( 2),
K121( 2),M010,M120( 2),K180( 2),M625,M640,M950,M965,M995,XllO,
X120,X130,X150( 2),X180( 2),X181( 2),X240,X241,X250,X251,X290,
F120,F510( 2),F540( 2),F560,F575,F590,F620,F625,F630,F640,F65P,
F770,F771,F780,F830,F950,F951,F965,F970,F971,F974,F995,P120,P121,
P122,P256,P570,P571,P580,S020,SllO,S120,S121,S122,S254,S460,S970,
T110,T120,T121,WO10( 2),W120( 3),W250,W350,W445,W570( 2),W625
( 2),W870( 2),W970( 2),Y120( 2),Vlll,V112,V120,V121,V780,V950,
V955,V965

AC4C ( 23):Q120,E120,L570,L571,L580,L700,L955,L956,L970,L975,L976,L995,K121,
M250,P120,SllO,S121,S570,S590,S591,S955,S956,S957

M5C ( 172):A11O,A120( 2),A121( 2),A122( 2),A412,A770,A771,RllO,R120,R121,
R122,R590,R625,R950,R951,R972,NllO,N120( 2),N590,D590,D830( 3),
D955( 3),D956( 3),D965( -2),D970,C120,C590,Q530,Q531,Q532,Q955
( 2),Q970,E120,E121,E483,E575,E590,E955( 2),G11O( 2),G120,G121,
G122,G123,G570,G625( 4),G640( 4),G770( 4),G771( 2),G995( 2),
G996( 4),H570,H571,H780( 2),H980( 2),H995( 2),I120( 2),I121,
I570,I580,I950,L120,L121,L122( 2),L124,L477,L478,L479,L483,L570
( 2),L571,L580,L955,L956,L970,L975,L976,L995,K120,K121,K590,K781,
K950,K955,K956,K957( 2),K965,K966,K967( 2),MO10( 2),M120,M570,
K950,K955,K956,K957( 2),K965,K966,K967( 2),X580( 2),X625( 2),
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X640,X645,X750,X780,X830,X850,X950,X955,X980,X995,F120,F540( 2),
F560( 2),F575,F590( 2),F770,F771,F830,F950,F951,F952,F965,F970,
F971,F974,F995,P013( 2),P014( 2),P120( 2),P121,P122( 2),P580
( 2),SllO,S120( 2),S121,S122,S484,S570,S590,S591,S955,S956,S957,
T11O( 2),T120,T121( 2),T590,T591,T970( 2),W120,Y120,Y412,Y575,
Y580,Y590,Y970,Vlll,V112,V120,V121,V580,V590,V591,V592,V780,V950
( 3),V955( 3),V956( 3),V965( 3),V995( 2)

M3C ( 9):R971,R972,S955( 2),S956( 2),S957( 2),T483,T590,T591,T970
D ( 299):A235,A250( 2),A251,A252,A412( 2),A580( 4),A590( 3),A770,A771,

R020,R235,R250( 2),R251( 2),R252,R417( 2),R418( 2),R590( 3),
R591( 2),R592( 2),R625( 2),R950( 3),R951( 3),R970( 3),R971
( 3),R972( 3),N250( 2),N590( 5),N955( 3),N956( 3),N970( 3),
N995( 3),D250( 3),D510( 2),D590( 2),D830,D955,D956,D965,D970,
C250( 2),C590( 3),Q020( 3),Q250,Q251,Q530( 2),Q531( 3),Q532
( 2),Q955( 3),Q970( 3),E575,E590,E780( 2),E955( 2),G020,G220,
G221,G235,G250,G251( 3),G255,G417( 2),G570( 2),G625,G640,G770,
G771( 2),G995,G996,H250( 3),H255( 3),H428( 2),H570( 3),H571
( 3),H780( 3),H980( 3),H995( 3),I020( 2),I240,I250( 3),I251
( 2),I252( 2),I320,I365,I366( 2),I417( 3),I570( 5),I580( 5),
I950( 5),L020( 3),L040( 2),L230,L250( 2),L251( 3),L252( 3),
L255( 3),L280( 2),L290( 2),L291( 2),L327,L328,L329,L350,L351,
L352,L365,L412( 2),L413( 2),L417( 2),L477,L478,L479,L483,L484,
L570( 2),L571( 4),L580( 2),L700,L955,L956,L970,L975,L976( 2),
L995,K235( 2),K236( 2),K250( 3),K417( 2),K570( 2),K590( 4),
K780( 3),K781( 3),K950( 2),K955( 3),K956( 3),K957( 3),K965
( 3),K966( 3),K967( 3),MO10( 2),M235( 2),M250( 4),M310( 2),
M365( 2),M417( 3),M418( 3),M445( 3),M570( 2),M625( 3),M640
( 3),M950( 3),M965( 3),M995( 3),X203( 2),X215,X230,X235,X240,
X241,X250,X251,X290,X310( 2),X355,X365,X412( 2),X428( 2),X445
( 2),X530,X540( 2),X560,X570( 2),X580( 2),X625,X640,X645,X750,
X780,X830,X850,X950,X955,X980,X995,F200,F230,F235( 2),F250( 2),
F280( 2),F285( 2),F307( 2),F350( 2),F365,F407,F417( 2),F445
( 2),F510( 2),F540,F560( 3),F575( 2),F590( 2),F620( 3),F625
( 3),F630( 3),F640( 3),F650( 3),F770( 3),F771( 3),F780( 3),
F830( 3),F950( 2),F951( 2),F952( 2),F965( 3),F970( 3),F971
( 3),F974( 3),F995( 3),P013( 2),P014( 2),P020,P040,P235,P255,
P256,P257,P365,P417,P570( 2),P571( 2),P580( 3),S020( 2),S250,
S251,S252,S253( 2),S254( 2),S417( 2),S418( 2),S419( 2),S570
( 3),S590( 3),S591( 3),S955( 3),S956( 3),S957( 3),S970,T020
( 2),T235( 2),T250( 3),T365( 2),T412,T417( 2),T590( 4),T591
( 4),T970( 3),WO1O,W250( 3),W365,W412,W417( 2),W445,W570( 3),
W625( 4),W870,W970( 3),Y310,Y407( 2),Y412,Y417( 2),Y445( 2),
Y540( 2),Y575( 4),Y580( 6),Y590( 6),Y625( 2),Y626( 2),Y640
( 2),Y655( 2),Y656( 2),Y780( 3),Y970( 3),V235( 2),V250( 4),
V251( 4),V252,V365,V412,V580( 3),V590( 4),V591( 2),V592( 4),
V780,V781( 2),V782( 2),V950( 4),V955( 4),V956( 4),V965( 4),
V995( 4)

F ( 392):AllO,A120,A121,A122,A235,A250( 2),A251,A252,A412,A580( 3),A590
( 2),A770( 3),A771( 2),R020( 2),RllO( 2),R120,R121( 2),R122,
R235,R250,R251,R252,R253( 2),R417( 3),R418( 3),R460( 3),R474,
R475( 2),R477( 2),R590( 3),R591( 3),R592( 3),R625,R950( 5),
R951( 4),R970( 3),R971( 4),R972( 5),N040( 2),NllO,N120,N140
( 2),N250( 2),N590( 2),N955( 3),N956( 3),N970( 3),N995( 3),
D040( 2),D120( 2),D250( 2),D460( 4),D475,D477,D478,D510( 3),
D590( 3),D830( 2),D955( 2),D956( 2),D965( 2),D970( 2),C120,
C250( 3),C590( 3),Q020( 2),Q040( 2),QllO( 3),Q120( 3),Q250
( 3),Q251( 2),Q460,Q530( 3),Q531( 3),Q532( 3),Q955( 4),Q970
( 5),E120( 2),E121( 2),E250( 2),E251( 2),E252( 2),E460( 3),
E483( 3),E575,E590( 3),E780( 2),E955( 3),G020( 2),GllO( 2),
G120,G121( 2),G122( 2),G123,G140( 2),G203,G235,G250,G251,G252,
G255,G417( 2),G460( 2),G483,G570( 4),G625( 2),G640( 2),G770,
G771( 3),G995( 2),G996,H040( 2),HllO( 2),H120( 3),H250( 3),
H255( . 3),H428( 4),H570( 4),H571( 3),H780( 3),H980( 3),H995
( 3),I020,I120( 2),I121,I240,I250( 2),I251( 2),I252( 2),I320,
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I365,I366( 3),I417( 2),I460( 4),I483,I570,I580( 2),I950( 3),
L020( 2),L040( 2),L120( 2),L121,L122,L123( 2),L124,L230( 2),
L250( 3),L251( 3),L252( 2),L255( 3),L280( 2),L290( 2),L291
( 3),L327( 2),L328( 3),L329,L350,L351( 3),L352,L365,L412,L413
( 2),L417( 3),LA77,L478,L479,L483( 2),L484( 3),L570( 3),L571
( 4),L580( 2),L955( 5),L956( 5),L970( 5),L975( 5),L976( 2),
L995( 5),K120,K121( 3),K235( 2),K236( 2),K250( 2),K417( 3),
K475,K477,K460( 3),K483,K570( 3),K590( 5),K780( 3),K781( 4),
K950( 3),K955( 3),K956( 3),K957( 3),K965( 3),K966( 3),K967
( 3),MO10( 4),M120( 4),M180( 2),M235,M250( 2),M310( 4),M365
( 5),M417( 2),M418( 2),M445( 3),M460( 4),M483,M570( 4),M625
( 4),M640( 4),M950( 4),M965( 4),M995( 4),XllO( 2),X120( 2),
X130,X180( 3),X181( 2),X203,X215,X230,X235,X240,X241,X250,X251,
X290,X310( 3),X355,X365,X428( 2),X445( 3),X530( 3),X540( 2),
X625( 2),X640( 2),X645,X750,X790,F120( 2),F200( 2),F230( 2),
F235( 2),F250( 3),F280( 2),F285( 2),F307( 2),F350( 2),F365,
F407,F417( 3),F445( 2),F477,F510( 5),F540( 4),F560( 3),F575
( 4),F590( 2),F620( 3),F625( 3),F630( 3),F640( 3),F650( 3),
F770( 4),F771( 4),F780( 4),F830( 4),F950( 4),F951( 4),F952
( 4),F965( 4),F970( 4),F971( 4),F974( 4),F995( 4),P013( 4),
P014( 5),P020( 2),P040,P120( 3),P121( 2),P122( 2),P235( 2),
P255,P256( 2),P257( 2),P365( 5),P417( 2),P570( 4),P571( 4),
P580( 4),S020,SllO( 2),S120,S121( 3),S122,S250,S251,S252( 2),
S253( 2),S254,S417( 3),S418( 4),S419( 3),S460( 2),S570( 2),
S590( 3),S591( 3),S950,S955( 2),S956( 4),S957( 2),S970,S971,
S995,T020( 2),TllO( 2),T120,T121( 2),T235( 2),T250,T365,T412
( 2),T417( 4),T483,T590( 2),T591( 2),T970,WO10( 3),W120,W250,
W350( 3),W365( 3),W412,W417( 3),W445( 2),W570( 6),W625( 3),
W870( 3),W970( 3),Y120( 2),Y230( 2),Y235( 2),Y236( 2),Y250
( 2),Y251( 2),Y310( 3),Y407( 4),Y412( 2),Y417( 2),Y445( 2),
Y540( 3),Y575( 3),Y580( 4),Y590( 3),Y625( 3),Y626( 3),Y640
( 3),Y655( 3),Y656( 3),Y780( 3),Y970( 2),VllO( 2),V111( 2),
V112( 2),V120( 2) ,V121( 2),V235( 2),V250,V251,V252,V365,V412,
V460( 6),V483,V477,V478,V580( 4),V590( 4),V591( 5),V592( 3),
V780( 3),V781( 3),V782( 4),V950( 3),V955( 3),V956( 3),V965
( 3),V995( 3)

MiF ( 52) :AllO,A120,A121,A122,RllO,R120,R121,R122,NllO,N120,D120,C120,E120,
E121,Gl1O,G120,G121,G122,G123,G460,HllO,I120,121,L120,L121,L122,
L123,L124,K120,K121,M120,XllO,X120,X130,F120,P120,P121,P122,SllO,
S120,S121,S122,TllO,T120,T121,W120,Y120,VllO,Vlll,V112,V120,V121

FM ( 10):G995,L970,L975,S955,S957,W010,W625,W870,W970,Y970
M1G ( 140):A580,A590,R11O,R120,R121,R122,R235,R590,R591,R592,R625,R950( 2),

R951( 2),R970( 2),R971,R972,N955,N956,N970,N995,D590,D830,C120,
Q11O,Q120,Q532,Q955,Q970,E121,E575,E955,G570,G625,G640,G770,G771,
H110,H120,H428,H570,H571,H780,H980,I460,I483,I570,L120,L121,L122,
L123,L124,L291,L329,L352,L365,L413,LA17,LA77,L478,L479,IA83,L484,
L570,L571,L580,L970,L975,L976,L995,K460,M625,M640,X412,X428,X530,
X540,X560,X570,X580,X625,X640,X645,X750,X780,X790,X830,X850,X950,
X955,X980,X995,F120,F200,F417,F540,F770,F771,F780,F952,P013( 2),
P014( 2),P020,P040,P120,P121,P122,P235,P255,P256,P257,P417,P570
( 2),P571,P580( 2),SllO,S418,S419,T417,T970,W010( 2),W120,W570,
W625( 2),W870( 2),W970( 2),Y120,Y540,Y575,Y580,Y625,Y626,Y640,
Y655,Y656,Y780,Y970,Vlll,V580,V590,V780

M2G ( 150):A122,A770,A771,R122,R590,R591,R592,R625,R950,R951,R970,R971,N590,
N955,N956,N970,N995,D830,D970,Q530,Q531,Q532,E483,GllO,Gl2O,G121,
G122,G123,G483,G995,G996,H980,I570,I580,I950,L123,L477,L478,L479,
L483,LA84( 2),L570,L571,L580,L955( 2),L956( 2),L970,L975,L976
( 2),L995( 2),K475( 2),K477( 2),K483,K570( 2),K590,K780,K781,
K950,K955( 2),K956( 2),K957( 2),K965,K966,K967,MO10,M570,M625,
M640,M950( 2),M965( 2),M995( 2),X130,X150,X18O,X540( 2),X570,
X580,X625( 2),X640,X645( 2),X750,X780( 2),X790( 2),X830( 2),
X850,X950( 2),X955( 2),X980( 2),X995( 2),F407,F510,F540,F560,
F590,F620,F625,F630,F640,F650,F770,F771,F780,F830,F950,F951,F952,
F965,F970,F971,F974,F995,P013,P014,P417,S418,S419,S970,T417,T590,
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T591,T970,WO1O,W365,W483,W570,W625,W870,W970( 2),Y407,Y417,Y445,
Y580,Y590,Y625,Y626,Y640,Y656,Y780,Y970( 2),V460,V483,V477,V478,
V591( 2),V592,V950,V955,V956,V965,V995

GM ( 114):A770,A771,R020,R625,R970,D510,D970,Q250,Q251,Q955,Q970,G020,G255,
H570,H571,I020,I240,I252,I320,I365,I366,L020,L040,L250,L251,L252,
L255,L327,L328,L329,L350,L351,L352,L365,L570,L571,L580,M250,M310,
M365,M445,X150,X240,X241,X310,X355,X365,X445,X530,X645,F230,F235,
F2$5,F307,F350,F365,F445,F510,F540,F560,F575,F590,F620,F625,F630,
F640,FS50,F770,F771,F780,F830,F950,F951,F965,F970,F971,F974,F995,
P365,S020,S250,S252,S253,S254,S570,S590,S591,S955,S956,T365,WO10,
W350,W365,W445,W570,W625,W870,W970,Y230,Y250,Y251,Y310,Y445,Y540,
Y580,Y590,Y625,Y626,Y640,Y655,Y656,VllO,V365,V956

M22G ( 129):AllO,A120,A580,A590,A770,A771,RllO,R120,R121,R590,R591,R592,R625,
R950,R951,N590,N955,N956,N970,N995,D120,QllO,Q120,E120,E121,G417,
H11O,H120,I120,I121,I320,I365,I366,I580,I950,L120,L121,L122,L124,
L417,L570,L571,L580,L955,L956,L970,L975,L976,L995,K120,K121,K570,
K590,MO1O,M180,M570,M625,M640,M950,M965,M995,X181,X310,X560,X570,
X580,X640,X850,F407,F417,F510,F540,F560,F590,F620,F625,F630,F640,
F650,F770,F771,F780,F830,F950,F951,F952,F965,F970,F971,F974,F995,
P120,P121,P122,SllO,S120,S121,S122,S570,S590,S591,S955,S956,S957,
T11O,T120,T121,T590,T591,T970,WO1O,W120,W445,W625,W870,W970,Y407,
Y412,Y540,Y580,Y590,Y625,Y626,Y640,Y655,Y656,Y780,Y970( 2),V592

M7G ( 163):A235,A250,A251,A252,A770,A771,R235,R250,R251,R972,N040,N250,N955,
N956,N970,N995,D250,D970,C590,G251,H250,H255,I020,I240,I250,I251,
I252,I320,I365,I950,L329,L352,L365,K235,K236,K250,K570,K590,K780,
K781,K950,K955,K956,K957,K965,K966,K967,MO1O,M235,M250,M310,M365,
M570,M625,M640,M950,M965,M995,X230,X240,X241,X251,X290,X310,X355,
X365,X445,X530,X540,X560,X570,X580,X625,X640,X645,X750,X780,X790,
X830,X850,X950,X955,X980,X995,F200,F230,F235,F250,F280,F285,F307,
F350,F365,F445,F510,F540,F560,F575,F590,F620,F625,F630,F640,F650,
F770,F771,F780,F830,F950,F951,F952,F965,F970,F971,F974,F995,P013,
P014,P020,P040,P235,P255,P256,P257,P365,P570,P571,P580,T020,T235,
T250,T365,WO1O,W250,W350,W445,W570,W870,W970,Y540,Y575,Y625,Y626,
Y640,Y655,Y656,Y780,Y970,V235( 2),V250,V251,V252,V365,V590,V591,
V780,V781,V782,V950,V955,V956,V965,V995

I ( 31):A580,A590,A770,A771,R235,R250,R251,R590,R625,R950,R951,I570,I580,
1950,L700,L970,L975,P013,S590,S591,S955,S957,T590,T591,T970,V580,
V590,V780,V950,V955,V965

MI ( 44):AllO,A120,A121,A580,A590,A770,A771,RllO,R120,R121,R122,N140,D120,
C120,E121,GllO,G120,G121,G122,G140,I120,L120,L121,L122,K120,K121,
X11O,X120,X130,X150,F120,P122,SllO,S121,S122,TllO,T120,T121,W120,
Y120,V11O,V11I,V112,V121

Q ( 17):N250,N955,N970,N995,D250,D477,H250,H255,H980,Y230,Y235,Y236,Y250,
Y251,Y407,Y625,Y780

MAN_Q ( 4):D830,D956,D965,D970
GAL_Q ( 1):Y970
T ( 236):A235,A250( 2),A251,A252,A412,A580,A590,R020,R235,R250,R251,R252,

R253,R417,R418,R590,R591,R592,R625,R970,R971,R972,N040,N250,N590,
D040,D250,D510,D590,D830,D955,D956,D965,D970,C250,C590,Q020,QO40,
Q250,Q251,E250,E251,E252,E575,E590,E780,G020,G235,G250,G251,G252,
G255,G417,G570,G770,G771,G995,G996,H040,H250,H255,H428,H570,H571,
I02c,I250,I251,I252,I320,I365,I366,I417,I570,I580,I950,LO20,LO40,
L230,L250,L251,L252,L255,L280,L290,L291,L327,L328,L329,L350,L351,
L352,L365,L412,L413,L417,L570,L571,L580,L700,L955,L956,L970,L975,
L976,L995,K235,K236,K250,K417,K570,K590,MO1O,M235,M250,M310,M365,
M417,M418,M445,M570,M625,M640,M950,M965,M995,X235,X250,X251,X290,
X310,X355,X365,X428,X445,F230,F235,F250,F280,F285,F307,F350,F365,
F445,F510,F540,F560,F575,F590,F620,F625,F630,F640,F650,F770,F771,
F780,F830,F950,F951,F952,F965,F970,F971,F974,F995,PO20,P040,P235,
P255,P256,P257,P365,P417,P570,P571,P580,S020,S250,S251,S252,S253,
S254,S417,S418,S419,S570,S590,S591,S955,S956,S957,T020,T235,T250,
T365,T412,T417,T590,T591,W250,W350,W365,W412,W417,W445,W570,W625,
Y230,Y235,Y236,Y250,Y251,Y310,Y407,Y412,Y417,Y445,Y540,Y575,Y580,
Y590,Y780,Y970,V235( 2) ,V250,V251,V252,V365,V412,V580,V590,V591,
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V592,V780,V781,V782
S2T ( 3):I240,X240,X241
TM ( 9):E955,K781,K950,K955,K956,K957,K965,K966,K967
S2U ( 1):E780
UM ( 30):A770,A771,Q250,Q251,Q531,Q532,G770,G771,G995,G996,L328,L976( 2),

L995,X150,P013( 2),P014,P020,P255,P257,S570,S590,S591,S955,S956,
S957,W120,Y407,Y780,V780,V782

S4U ( 44):A251,R250,R251,N250,D250,C250,Q020,Q250,Q251,G203,G220,G221,G250,
H250,H255,I252,L250,M180,M250,X181,X203,X240,X241,X250,X251,F230,
F250,P020,P255,P256,P257,S020,S251,S253,S254,W250,Y230,Y235,Y236,
Y250,Y251,V250,V251,V252

CM5U ( 2):P580,V592
MCM5U ( 2):R591,R592
MAM5S2U ( 3):E250,E251,E252
MCM5S2U ( 6):R972,E575,E590,E955,K957,K967
05U ( 5):A251,A252,P257,S254,V252
M05U ( 4):A235,P235,T235,V235
CHM5U ( 1):G771
CMNM5U ( 1):G235
CMNM5S2U( 2):K235,K236
X ( 32):R250,R251,R625,N140,N955,N956,N970,N995,Gl4O,I250,I251,I252,I320,

I365,K250,M250,M365,M625,M640,X355,X445,F250,F350,F365,F445,Y640,
Y780,Y970,V250,V251,V780,V781

YW ( 4):F510,F575,F590,F951
02YW ( 7):F620,F640,F965,F970,F971,F974,F995
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