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Codon usage tabulated from the GenBank genetic sequence data
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In their pioneering work on the codon usage reported in 1980 and 1981

in this Journal, Grantham and his colleague (1,2) analysed a total of 161
protein genes including all the data then available. In the present work,

we have analysed 1638 genes ranging a wide spectrum of genes and organisms.

The codon usages in 1152 genes which include all the nuclear genes

available are separately presented in Table 1, and those in the remaing 486

genes are listed in Table 2 after summing up over all genes for each virus,

phage, plasmid or mitochondria. The nucleotide sequence data used in the

present study were obtained from the GenBank Genetic Sequence Data Bank
(3), Release 38.0 (Nov. 1985). In selecting protein coding sequences we

relied mainly on the FEATURES tables of the GenBank Database, and only
complete genes, starting with an initiation codon and ending with one of

stop codons, were used in the present work. Therefore a gene was not

included if its sequence data had any one of the following deficiencies:

the coding region had not been completely sequenced; the sequence does not

end with a termination codon; the length of the sequence is not a multiple
of three; it has been putatively assigned. When an identical gene had

been filed in more than one entries in the GenBank (e.g., one for the cDNA

sequence and another for the genome sequence), only one of them was used.

However, if there was any difference among these coding sequences (though

small), they were analysed separately. Table 1 lists the codon use in each

of the 1152 genes thus chosen. The abbreviated LOCUS names given in the

GenBank were used here for designating individual genes in Tables 1 and 2.

A short definition adapted from the SHORT DIRECTORY of the GenBank is given

in Table 3 for each of the abbreviated names of the genes. In the GenBank,
a group of consecutive genes whose entire region had been sequenced were

registered using one LOCUS name. To distinguish the different protein

genes belonging to a single LOCUS, symbol # followed by a number are added
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after the LOCUS name in Tables 1 and 3 and after the gene name in Table 3.

In cases where introns of a gene have not been completely sequenced, some

of its exons are registered in separate entries (LOCUS) in the GenBank.

These exons belonging to the same gene but having different LOCUS names

were combined, and the LOCUS name of the last exon followed by symbol * was

given to the gene thus combined in Tables 1 and 3.

The order of the codons in Tables 1 and 2 is the same as the previous

compilation (1,2). Although in the previous work the codon use in each

gene was expressed in frequency per one thousand, we presented here actual

numbers of codons including terminator and the total number. To reveal the

characteristics of the codon use of individual organisms the frequency of

codons in each organism for which more than five genes are available in

Table 1 was calculated by adding for each codon. Table 2 presents the

frequency of the codon usages thus summed for each organism. Since the

codon usage of each organism thus summed has been expressed in frequency

per one thousand in this table, it is easy to compare the codon-choice

patterns among different organisms. Examining Table 2, it is remarkable to

note that the synonymous codon-choice patterns among the vertabrates, or at

least among the mammals, are very similar, but clearly different from the

pattern of a taxonomically distant organism such as yeast (§. cerevisiae)

or of E. coli. It has been pointed out that the codon-choice pattern,

known to be roughly common among the mammals, does not depend on the choice

of genes; when approximately ten or more genes with varying functions are

summed up for each mammal, they usually results in a pattern very similar

to the ones given in Table 2, regardless of the genes compiled (4).
The finding that among taxonomically related organisms the codon-

choice patterns resemble each other but otherwise not is consistent with

the "genome hypothesis" of Grantham et al. (1,2). It should be noted,
however, that the pattern characteristic for the mammals such as presented

in Table 2 is obtained only after summing up over many genes with varying

functions. When synonymous codon-choices in individual genes of one

organism are compared with each other, they are often very different

(Table 1). The diverse codon-choice patterns apparently found among genes

of a higher eukaryote have been previously pointed out in connection with

the evident diversity of the G+C content at the third positions of codons

among the genes (4). It has been found that synonymous codon-choice

patterns in different genes of an unicellular organism are usually similar

with each other (dialectal codon-choice pattern found for individual
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unicellular organisms; see ref. 4), although the stringency of the patterns

appears to be related with the protein-production levels of individual

genes (1,2,4,5). Table 1 confirms the previous finding.

For such virus, phage, plasmid and mitochondrial genomes of which all

or more than three genes had been sequenced, all the available genes were

combined and the normalized codon usages (expressed in frequency per one

thousand) were calculated. They are presented in Table 2. Although

individual genes have been separately analysed, only the normalized codon

usages are presented for the viruses and phages, because it is necessary to

save the page space and many of these genes are functionally not known.
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Table 1. Codon usage in individual genes (actual number of codons).
Abbreviations for genes are defined in Table 3. Except mitochondrial
genes, the amino acids based on the "universal genetic code" are specified
using three letter abbreviations.
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Table 2. Frequency (per one thousand) of codon usage. The number of genes
summed for each species is given in the row designated as No. GENES, and
the total codon number thus summed is given at the bottom row.
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Table 3. Abbreviated LOCUS names and genes. To shorten the space for
explanations, the following abbreviations are used, if neccessary. Pro.,
protein; Pept., peptide; Sub., subunit; CP, chloroplast; MT, mitochondria.
When an enough space is not available even using these abbreviations, the
organism's name is omitted; since the first three letter of LOCUS of the
GenBank is used for the organism's name, the name omitted can be
unambiguously known by referring to the neighbouring LOCUS.
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LOCUS SPECIES & GENE

ssaswusssssus FOR TABLE 1 SSSSSSSSESSR3SS

8833338 PRINATE
APEHBAIM APE (CHIMPANZEE) ALPHA-1-GLO0IN
APEHBA2M APE (CHIMPANZEE) ALPHA-2-GLOBIN
HUMAIACN HUMAN ALPHA-1-ANTICHYNOTRYPSIN
HUMAlATH HUMAN ALPHA-1-ANTITRYPSIN
HUNAIATP ALPHA-1-ANTITRYPSIN (S VARIANT)
HUNA2TPI ALPHA-2-THIOL PROTEINASE INHIBITOR
HUMACTASK ADULT SKELETAL MUSCLE ALPHA-ACTIN
HUMACTB HUMAN BETA-ACTIN
HUMACTCA4O HUMAN ALPHA-CARDIAC ACTIN
HUMADA HUMAN ADENOSINE DEAMINASE
HUMADAM2 HUMAN ADENOSINE DEAMINASE
HUNAFH HUMAN APOFERRITIN (H CHAIN)
HUNALB HUMAN SERUM ALBUNIN
HUNALBA HUMAN ALBUMIN
HUNALDB HUNAN ALDOLASE B
HUMALDBX HUMAN ALDOLASE B
HUMAMYAP HUMAN PANCREATIC ALPHA-ANYLASE
HUMAMYAS SALIVARY GLAND ALPHA-ANYLASE
HUMANF HUMAN ATRIAL NATRIURETIC FACTOR
HUNANG HUNAN ANGIOTENSINOGEN
HUNAP02A HUNAN APOLIPOPROTEIN A-II(APOA-1I)
HUMAPOAI HUMAN LIPOPROTEIN APOAI
HUMAPOA2 HUMAN APOLIPOPROTEIN APOAII
HUNAPOA12 HUMAN APOLIPOPROTEIN C-Ill
HUMAPOAIA LIVER APOLIPOPROTEIN A-I (APOA-1)
HUNAPOAII HUMAN APOLIPOPROTEIN (APO All)
HUMAPOCI HUMAN APOLIPOPROTEIN APOCI
HUNAPOC2A HUMAN APOLIPOPROTEIN CIl
HUMAPOC3 HUMAN APOLIPOPROTEIN APOCIII
HUNAPOE HUMAN APOLIPOPROTEIN E
HUMASS* HUMAN ARGININOSUCCINATE SYNTHETASE
HUNBLYNI HUMAN BLYN-1 TRANSFORMING GENE
HUNCAL HUMAN CALCITONIN
HUMCFOS HUMAN CELLULAR ONCOGENE C-FOS
HUMCG5B CHORIONIC GONADOTROPIN GENE 5,BETA
HUMCG6B CHORIONIC GONADOTROPIN GENE 6,BETA
HUMCGB CHORIONIC GONADOTROPIN(HCG)BETA
HUMCNOS HUMAN HUMOS HOMOLOGOUS TO MNSV
HUNCRF CORTICOTROPIN-RELEASING FACTOR(CRF)
HUNCSI CHORIONIC SOMATONAMMOTROPIN(HCS-1)
HUNEGFG HUMAN EPIDERMAL GROWTH FACTOR(EGF)
HUMENK2* HUMAN ENKEPHALIN
HUMENKB84 HUMAN PREPROENKEPHALIN B
HUMFBRG HUMAN FIBRINOGEN GANMA CHAIN
HUNFIX HUMAN FACTOR IX (CHRISTMAS FACTOR)
HUMFIXA HUMAN FACTOR IX (CHRISTNAS FACTOR)
HUNFlXG HUMAN FACTOR IX
HUNFOLMES HUMAN DIHYDROFOLATE REDUCTASE
HUMFOL5s DIHYDROFOLATE REDUCTASE GENE(DHFR)
HUMFVIII HUMAN COAGULATION FACTOR VIII:C
HUMFVIIIB HUMAN FACTOR VIII
HUNGAST HUMAN GASTRIN GENE
HUMGF12 PREPROINSULIN-LIKE GROWTH FACTOR 2
HUNGG HUMAN PREPROGLUCAGON
HUNGH GROWTH HORMONE(HGH;SOMATOTROPIN)
HUNGHV GROWTH HORMONE VARIANT(HGH-V)
HUNGLYCA4* HUMAN GLYCOPROTEIN, ALPHA-SUBUNIT
HUNGRP5E HUNAN GASTRIN-RELEASING PEPTIDE
HUMHBA1 ALPHA GLOBIN GENE CLUSTER,ZETA
HUNHBA4U ALPHA GLOBIN; ALPHA-102,-211
HUNHBB2 HUMAN EPSILON GLOBIN
HUMHBB31 HUMAN GAMMA GLOBIN; Gil, A82
HUMHBBU5 DELTA11, BETAU2 GLOBIN
HUNHPAIB HUMAN HAPTOGLOBIN ALPHA(IS)-BETA
HUMHPA2B HUMAN HAPTOGLOBIN ALPHA(2FS)-BETA
HUMHPRT HUMAN HPRT
HUMIFNA20 LYMPHOCYTE PREINTERFERON ALPHA 201
HUMIFNAA LEUKOCYTE INTERFERON(LEIF)ALPHA- A
HUNIFNAB HUMAN IFN-ALPHA, ALPHA-B
HUMNFNAC HUMAN IFN-ALPHA, ALPHA-C
HUMIFNAD HUMAN IFN-ALPHA, ALPHA-D
HUNIFNAF HUMAN IFN-ALPHA, ALPHA-F
HUMIFNAGS HUMAN IFN-ALPHA, J
HUNIFNAH HUMAN IFN-ALPHA, ALPHA-H

HUMIFNAH2 HUMAN IFN-ALPHA, ALPHA-H2
HUMIFNAI HUMAN IFN-ALPHA, ALPHA-I
HUMIFNAWA HUMAN INTERFERON-ALPHA-WA
HUNIFNBIF FIBROBLAST INTERFERON(IFN-BETA-1)
HUNIFNG INMUNE INTERFERON (IFN-GANMA)
HUMIGHAE2* HUMAN IG EPSILON-1 H CHAIN
HUNIL2 HUNAN INTERLEUKIN 2 (IL-2)
HUNINSI HUNAN INSULIN
HUNLACTAL HUMAN PRE-ALPHA-LACTALBUMIN
HUMLDLR LOW DENSITY LIPOPROTEIN RECEPTOR
HUMLHB HUMAN LUTEINIZING HORNONE (LH),BETA
HUNMET2 METALLOTHIONEIN-1l GENE (NT-Il)
HUNNETIA HUMAN NETALLOTHIONEIN-1-A
HUNMG3* HUNAN MYOGLOBIN GENE
HUMMH CLASS I TRANSPLANTATION ANTIGEN(HLA)
HUNMHA3 HUMAN NHC CLASS I HLA-A3
HUNMHCW3 HUMAN MHC CLASS I HLA-CW3
HUMMHDCIA MHC CLASS II HLA-DCI-ALPHA(DRW6,W6)
HUNNNDC3B NHC CLASS II HLA-DC-3-BETA(DR3,3)
HUNMHDCAM HUMAN MHC ANTIGEN DC-ALPHA
HUMMHDCB MHC CLASS II HLA-DC-BETA (DW4ODR4)
HUNMHDRA HUMAN HLA-DR ANTIGEN ALPHA-CHAIN
HUMMHDRAM HUMAN HLA-DR ALPHA-CHAIN
HUNMHDRC HUMAN HLA-DR ANTIGEN BETA-I
HUMMHDRHA NHC CLASS ll ANTIGEN,HLA-DR ALPHA HEAVY
HUMMHDRS2* HUMAN HLA-DR ALPHA-CHAIN (CHAIN-P34)
HUMMHDSA HUMAN HLA-DS ALPHA-CHAIN
HUNMHDXA4* MHC CLASS ll HLA-DX-ALPHA(DR4,W6)
HUNMHGM MAJOR HISTOCOMPATIBILITY 2 ANTIGEN GAMMA
HUMMYCC HUMAN (LAWN) C-NYC PROTO-ONCOGENE
HUNMYCM HUMAN (K562) C-MYC PROTO-ONCOGENE
HUMMYCRT HUMAN (RAJI) TRANSLOCATED T(8;14) C-MYC
HUMNPY HUMAN NEUROPEPTIDE Y (NPY)
HUMOPS HUMAN OPSIN GENE
HUMOTC HUMAN ORNITHINE TRANSCARBAMYLASE (OTC)
HUMP33 HLA-DR ANTIGEN-ASSOCIATED INVARIANT(P33)
HUMPAT TISSUE TYPE PLASMINOGEN ACTIVATOR(T-PA)
HUMPGK HUNAN PHOSPHOGLYCERATE KINASE (PGK)
HUMPLA PLACENTAL LACTOGEN HORNONE:HPL-3
HUMPLB HUMAN PLACENTAL LACTOGEN HORMONE:HPL-4
HUMPNU PURINE NUCLEOSIDE PHOSPHORYLASE(PNP)
HUMPOMC HUMAN PROOPIOMELANOCORTIN (POMC)
HUMPPP HUMAN PANCREATIC POLYPEPTIDE (PP)
HUMPRL HUMAN PREPROLACTIN (PRL)
HUMPS2 HUMAN PS2 MRNA FROM BREAST CANCER CELL
HUMPTH2 HUMAN PARATHYROID (PTH)
HUNRASH HUMAN C-HA-RASI PROTO-ONCOGENE
HUMRASK2SS HUMAN PROTO-ONCOGENE C-KI-RAS2
HUMRASNO4* HUMAN N-RAS PROTO-ONCOGENE
HUMRBP HUMAN RETINOL BINDING PROTEIN (RBP)
HUMRELH2 HUMAN PREPRORELAXIN H2
HUMRENlOu HUMAN RENIN GENE
HUMRENX9* HUMAN RENIN GENE
HUMSISA68 HUMAN C-SIS PROTO-ONCOGENE
HUMSOMI HUMAN SOMATOSTATIN I GENE
HUMT8B5 HUMAN BETA-TURULIN GENE (5-BETA)
HUMTBBM4O HUMAN BETA-TUBULIN,CLONE M4O
HUMTCBXA T-CELL RECEPTOR ACTIVE BETA-CHAIN
HUMTK HUMAN THYMIDINE KINASE
HUMTUBAK ALPHA-TUBULIN,FROM KERATINOCYTE CELL
MNKINS MONKEY(M.FASCICULARIS) PREPROINSULIN
MNKMETI MONKEY NETALLOTHIONEIN I (NTI)
MNKMETII MONKEY METALLOTHIONEIN 11 (MTII)

3333333 RODENT

GPICASA GUINEA-PIG CASEIN A
GPIINS GUINEA PIG PREPROINSULIN
GPILACTAL GUINEA PIG PRE-ALPHA-LACTALBUNIN
HAMDHR35 CHINESE HAMSTER DIHYDROFOLATE REDUCTASE
HAMDHR97 CHINESE HAMSTER DIHYDROFOLATE REDUCTASE
HAMGG SYRIAN HAMSTER PREPROGLUCAGON
HAMHMGCOA 3-HYDROXY-3-METHYL-GLUTARYL COENZYME A
HAMHPRT CHINESE HAMSTER HPRT
HAMMETI CHINESE HAMSTER METALLOTHIONEIN I
HAMMETII CHINESE HAMSTER METALLOTHIONEIN II
HAMPRP SYRIAN GOLD HAMSTER PRION PRP27-30
HAMVIMN? HAMSTER VIMENTIN(INTERMEDIATE FILAMENT)
MUSACHRD MOUSE ACETYLCHOLINE RECEPTOR DELTA SUR.
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HOUSE ALPNA-FETOPROTEIN (AFP)
NOUSE ALPNA-ANVLASE-1
MOUSE ALPHA-AMYLASE-2,PANCREATIC
MOUSE CARBONIC ANHYDRASE ISOZYNE 11
MOUSE C-NYC GENE
MOUSE LENS BETA-CRYSTALLIN
MOUSE GAMMA- CRYSTALLIN- 1
MOUSE GAIIA-CRYSTALLIN-2
MOUSE GAMMA-CRYSTALLIN-4 GENE
MOUSE CYTOCHROME Pt-450
MOUSE CYTOCHROME P-3-450
MOUSE CYTOCHROME P3-450
HOUSE EPIDERNAL GROWTH FACTOR (EGF)
EP1DERNAL GROWTH FACTOR-BINDING PROT.B
MOUSE DIHYDROFOLATE REOUCTASE GENE
C-FOS GENE; PROTO-ONCOGENE
MOUSE ALPHA-GLOBIN GENE WITH 2 IVS
EARLY EMBRYONIC BETA-GLOBIN, BETA-HO
EARLY EMBRYONIC BETA-GLOBIN,BETA-Hl
MOUSE BETA-GLOBIN MAJOR GENE
MOUSE BETA-GLOBIN MINOR GENE
MOUSE EMBRYONIC Y2 BETA-GLOBIN GENE
MOUSE H4 STRUCTURAL HISTONE GENE
MOUSE HPRT
INTERFERON-ALPHA,CLONE MUIFN-ALPHA-I
INTERFERON-ALPHA,CLONE MUIFN-ALPHA-2
MOUSE INTERFERON-BETA
INNUNE INTERFERON (IFN-GAMNA)
MOUSE IG ACTIVE H-CHAIN FROM MPCII
16 KAPPA REARRANGED,NOPC173B V-J
HOUSE IG KAPPA ACTIVE GENE;V-TI
MOUSE IG LAMBODAI ACTIVE GENE
MOUSE IG LAMBDA2 ACTIVE GENE
MOUSE INTERLEUKIN-2
MOUSE INTERLEUKIN-3 GENE
MOUSE INT-1 MAMMARY PROTO-ONCOGENE
KERATIN INTERMEDIATE FILANENT SUB.1
KERATIN INTERMEDIATE FILAMENT SUB.2
MOUSE 3T3-LI LIPID BINDING PROTEIN
MOUSE MAST CELL GROWTH FACTOR(MCGF)
MOUSE METALLOTHIONEIN-I (MT-1)
MOUSE MEJALLOTHIONEIN 11 (MT-Il)
NHC CLASS 11 H2-IA-BETA(HAPLOTYPED)
MHC CLASS It H2-IA-BETA,HAPLOTYPE B
MAJOR HISTOCOMPATIBILITY CLASS I 010
MOUSE NHC CLASS 1I H2-IE-ALPHA
NHC CLASS 11 H2-IE-BETA(HAPLOTYPE D)
NHC CLASS 11 H2-IA-ALPHA,D HAPLOTYPE
MHC CLASS 11 H2-1-A-ALPHA,K HAPLOTYPE
NHC CLASS 11 H2-IE-ALPHA(HAPLOTYPE B)
NHC CLASS I H2-K GENE (HAPLOTYPE B)
MOUSE MHC CLASS I H2-K (HAPLOTYPE B)
MOUSE MHC CLASS I H2-K (HAPLOTYPE B)
MHC CLASS I H2-L GENE (HAPLOTYPE 0)
BETA-NERVE GROWTH FACTOR(BETA-NGF)
NERVE GROWTH FACTOR GAMMIA SUBUNIT
MOUSE P53 CELLULAR TUMOR ANTIGEN
MOUSE PROLIFERIN
MOUSE PROOPIOMELANOCORTIN (POMC)
MOUSE RENIN
MOUSE RENIN (REN 1)
MOUSE RIBOSOMAL PROTEIN L32,GENE 3A
T-CELL RECEPTOR ALPHA-CHAIN-LIKE PROT.
THYROTROPIN ALPHA SUB.(TSH-ALPHA)
MOUSE WHEY ACIDIC PROTEIN
RAT SKELETAL MUSCLE ACTIN
RAT ALPHAI-ACID GLYCOPROTEIN(AGP)
RAT ALPHA-LACTALBUNIN
RAT SERUM ALBUMIN
RAT PREPRONATRIURETIC PEPTIDE
RAT ATRIAL NATRIURETIC FACTOR
RAT ANGIOTENSINOGEN
RAT APOLIPOPROTEIN A-I (APOA-I)
RAT APOLIPOPROTEIN A-IV
RAT BETA-CASEIN
RAT KAPPA-CASEIN
RAT CARBOXYPEPTIOASE-A
RAT PREPROCHOLECYSTOKININ

RATCNOS RAT C-NOS ONCOGENE
RATCRYG RAT LENS 6ANNA-CRYSTALLIN
RATCTRPB RAT CNYNOTRYPSIN B
RATCYC RAT (SPRAGUE-DAWLEY) CYTOCNROME C
RATCYP4SC CYTOCHRONE P45OC(NETNYLCHOLANTHRENE)
RATCYP45D CYTOCHRONE P4500(NETNYLCHOLANTNRENE)
RATCYP4SN RAT CYTOCHRONE P-4SONC
RATCYP459* RAT CYTOCHROME P-450(PHENOBARBITAL)
RATELA16 RAT ELASTASE I GENE
RATELAII?* RAT ELASTASE 11 GENE
RATFABPI INTESTINAL FATTY ACID BINDING PROTEIN
RATFABPL LIVER FATTY ACID BINDING PROTEIN
RATFERL RAT FERRITIN LIGHT CHAIN SUBUNIT
RATGH2 RAT PRESONATOTROPIN (GROWTH HORMONE)
RATGSTIYA LIVER GLUTATHIONE S-TRANSFERASE YA SUB.
RATGST2YA LIVER GLUTATHIONE S-TRANSFERASE YA SUB.
RATIFNAI RAT INTERFERON-ALPHA 1 (IFN-ALPHAI)
RATIGEN RAT IG EPSILON HEAVY CHAIN
RATINSI RAT INSULIN-I (INS-I)
RATINSII RAT INSULIN GENE-II(INS-2)
RATMETI RAT METALLOTHIONEIN-I (NT-1)
RATHYL2G MLC2 FOR NUSCLE NYOSIN LIGHT CHAIN 2
RATOXTNP RAT OXYTOCIN-NEUROPHYSIN PRECURSOR
RATPGHA PITUITARY GLYCOPROTEIN HORMONE A SUB.
RATPONC3S RAT PROOPIOMELANOCORTIN (PONC)
RATPRLHR53 RAT (HOODED) PROLACTIN
RATPRLSON RAT (SPRAGUE-DAWLEY) PROLACTIN
RATPRLS04* RAT(SPRAGUE-DAWLEY) PROLACTIN
RATPRP33 PAROTIO GLAND ACIDIC PROLINE-RICH PROT.
RATPSBCI PROSTATIC BINDING PROTEIN POLYPEPT.C1
RATPSBC3P PROSTATIC STEROID-BINDING PROTEIN,C3
RATPSBC12s PROSTATIC STEROID-BINDING PROTEIN CI
RATPSBC22U PROSTATIC STEROID-BINDING PROTEIN C2
RATPSBPA3* PROSTATIC STEROID-BINDING PROT.C3(1)
RATPSBPB3x PROSTATIC STEROID-BINDING PROT.C3(2)
RATPTH3 RAT PARATHYROIO HORMONE
RATRELAX RAT PREPRORELAXIN
RATSIOO RAT BRAIN S-100 PROTEIN BETA SUB.
RATSON14M RAT SOMATOSTATIN-14 GENE
RATSOMAT PRESOMATOTROPIN,GROWTH HORMONE
RATSONG RAT PREPROSOMATOSTATIN
RATTHYB4 RAT SPLEEN THYMOSIN BETA-4
RATTSHB RAT THYROTROPIN-BETA (TSH)
RATTUBAL28 RAT ALPHA-TUBULIN GENE
RATVPNPA RAT VASOPRESSIN-NEUROPHYSIN
RATWAP RAT WHEY ACIDIC PROTEIN
RATWAP52 RAT WHEY PHOSPHOPROTEIN

3333333 OTHER MAMMALS
BOVCHYMOA BOVINE CHYMOSIN A (RENNIN)
BOVCHYMOB BOVINE CHYMOSIN B (RENNIN)
BOVCRYG BOVINE GAMMA-CRYSTALLIN
BOVCYPM BOVINE CYTOCHROME P-450(SCC)
BOVENKEPH BOVINE ADRENAL PREPROENKEPHALIN
BOVGG BOVINE PANCREAS PREPROGLUCAGON
BOVGH GROWTH HORMONE(PRESOMATOTROPIN)
BOVGLYAI PITUITARY GLYCOPROTEIN HORMONE A-SUB.
BOVHBB BOVINE ADULT BETA-GLOBIN
BOVHBG BOVINE FETAL GAMMA 6LOBIN
BOVKINIHV HIGH MOLECULAR WEIGHT(HNN)KININOGENI
BOVKIN1LM LOW MOLECULAR WEIGHT PREKININSOEN I
BOVKIN2HW HIGH MOLECULAR VEIGHT(NNW)KININOGEN2
BOVKIN2LM LOV MOLECULAR WEIGHT PREKININOGEN 2
BOVOPS5a BOVINE OPSIN GENE
BOVOT BOVINE PREPRO-OIYTOCIN-NEUROPHYSI I 1
BOVPOMC7* BOVINE PROOPlONELANOCORTIN (POMC)
BOVPRL BOVINE PROLACTIN (PRL)
BOVPTH BOVINE PREPROPARATHYROID HORMONE
BOVPTHG BOVINE PARATHYROID HORMONE
BOVTCKMA ALPMA-PREPROTACNYKININ SUOSTANCE P
BOVTCKNB BETA-PREPROTACHYKININ SUBSTANCE P
BOVTHBNM BOVINE PROTHROMBIN
BOVTRNG BOVINE TRANSDUCIN GAMMA SUBUNIT
BOVTSHB BOVINE THYROTROPIN-BETA (TSH-B)
BOVVP ARGININE VASOPRESSIN-NEVROPHYSIN 11
DOGCTRP DOG (CANINE) CHYNOTRYPSIN
DOGINS DOG INSULIN
GOTHBAI GOAT AOULT ALPHA-1-GLOBIN

MUSAFP
MUSANYI1
MUSAMY2M
MUSCAIIM
MUSCMYC2S
HUSCRY823
MUSCRYGI
MUSCRY62
MUSCRYG42S
NUSCYP145
MUSCYP345
MUSCYP34A
MUSEGF
MUSEGF BPB
MUSFOL6*
MUSFOS
MUSHBA
MUSHSBHO
MUUSHBBHI
MUSHBBNAJ
MUSHBBMI N
MUSHBBY2E
MUSHIST4
MUSHPRT
MUSIFNAIM
MUSIFNA2M
MUSIFNB
MUSIFNG
MUSIGHAK3v
MUSIGKAE
MUSIGKAF3*
MUSIGLAA2x
MUSIGLAC22
MUSIL2T
MUSIL3
MUSINTI
MUSKTEPI
MUSKTEPI I
MUSLBP
MUSNCGF
MUSMETI
MUSMETI1
MUSMHABZ2*
MUSM1AB3
MUSMHCQ3u
MUSMHEA22
MUSNMHEB4
MUSMHIAAD
MUSMHIAAK
MUSMHIEAD
MUSMHKB23
MUSMHKD
MUSM OKN
MUSMHLDA3*
MUSNGFB
MUSNGFG
MUSPS3M
MUSPLFM
MUSPOMC3S
MUSRENIN
MUSRENI9*
MUSRPL3A
MUSTCAL
MUSTSHA
MUSWAP
RATACTSIK
RATAGPAI
RATALAC
RATALONM
RATANFA
RATA NF B
RATANGS*
RATAPOAI
RATAPOAIV
RATCASB
RATCASK
RATCBXPA
RATCCK
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GOTHBAII
GOTHBBEI
GOTHBBEl I
HRSHBAI
PIGCCK
PIGENKO
PIGGASTR
PIGPONC
PIGRELX
RABALDA
RABHBA
RABHBB1Al
RABHBB1A2
RABIFRCP
RABIGHAB
RABMHI
RABMHI3
RABUGH
RABUG2*
SEAMG3'
SHPCRF
SHPMETI

GOAT ADULT ALPHA-11-GLOBIN
EMBRYONIC BETA-GLOBIN EPSILON-1
EMBRYONIC BETA-GLOBIN EPSILON-Il
HORSE ALPHA-1 GLOBIN,BII HAPLOTYPE
PIG CHOLECYSTOKININ (CCK)
PIG PREPROENKEPHALIN B
PIG GASTRIN
PIG PROOPIOMELANOCORTIN (POMC)
PIG RELAXIN
RABBIT MUSCLE ALDOLASE A
RABBIT ALPHA-GLOBIN
BETA1-GLOBIN,TYPE 1 ALLELE
BETAl-GLOBIN,TYPE 2 ALLELE
RABBIT POLY-IG RECEPTOR
IG MU CHAIN SECRETED FORM,VHA2
RABBIT MHC CLASS I RLA (11/11)
RABBIT MHC CLASS I RLA (11/11)
RABBIT UTEROGLOBIN
RABBIT UTEROGLOBIN
SEAL MYOGLOBIN GENE
SHEEP CORTICOTROPIN-RELEASING FACTOR
SHEEP METALLOTHIONEIN-1 GENE

tStSRS2 OTHER VERTEBRATES
CHKACB CHICKEN CYTOPLASMIC BETA-ACTIN
CHKACTA CHICKEN ALPHA-ACTIN
CHKAPOL2M VERY LOW DENSITY LIPOPROTEIN ll
CHKCKH CHICKEN CREATINE KlNASE-M (CK-M)
CHKCRYDM CHICKEN DELTA-CRYSTALLIN
CHKCRYDR CHICKEN DELTA-CRYSTALLIN
CHKCYCIO CHICKEN CYTOCHROME C, ALLELE CC10
CHKCYC9 CHICKEN CYTOCHROME C, ALLELE CC9
CHKGAPDHA CHICKEN GAPDH
CHKH2BA CHICKEN HISTONE H2B
CHKH5 CHICKEN HISTONE H5
CHKHBAA CHICKEN HEMOGLOBIN ALPHA-A
CHKHBADA1 CHICKEN ALPHA-GLOBIN D GENE
CHKHBADA2 CHICKEN ALPHA-GLOBIN A GENE
CHKHBAM CHICKEN ALPHA-GLOBIN
CHKHBBN CHICKEN HEMOGLOBIN BETA CHAIN
CHKHBBRI CHICKEN EMBRYONIC RHO GLOBIN
CHKHBBR2 CHICKEN EMBRYONIC EPSILON GLOBIN
CHKHBRHO2 CHICKEN EMBRYONIC RHO'-GLOBIN
CHKINS3* CHICKEN PREPROINSULIN
CHKKERC CHICKEN FEATHER KERATIN GENE C
CHKKERF CHICKEN FEATHER KERATIN GENE B
CHKLSZ4s CHICKEN EGG WHITE LYSOZYME
CHKMYA2SM CHICKEN MYOSIN ALKALI L-CHAIN A2
CHKMYC CHICKEN CELLULAR NYC PROTO-ONCOGENE
CHKOVAL CHICKEN OVALBUMIN
CHKOVALM CHICKEN OVALBUMIN
CHKPKM CHICKEN MUSCLE PYRUVATE KINASE (PK)
CHKTK CHICKEN CYTOPLASMIC THYMIDINE KINASE
CHKTRANS ONCOGENE HOMOLOGOUS TO TRANSFERRIN
CHKTROA SMOOTH-MUSCLE ALPHA-TROPOMYOSIN
CHKTUBB CHICKEN BRAIN TUBULIN BETA
CHKY CHICKEN Y GENE
DUKH5 DUCK (CAIRINA MOSCHATA) H5 HISTONE
DUKHBADA2 DUCK ALPHA-A-GLOBIN
DUKHBADWP DUCK ALPHA ll, MINOR GLOBIN
FSAINSHF HAGFISH INSULIN
FSBAFGI ANGLERFISH GLUCAGON I
FSBAFGII ANGLERFISH GLUCAGON ll
FSBAFPA2* WINTER FLOUNDER ANTIFREEZE PROT.COMP.A
FSBAFZB WINTER FLOUNDER ANTIFREEZE PROT.
FSBINSAF ANGLERFISH INSULIN
FSBINSC CARP INSULIN
FSBINSSAL SALMON INSULIN
FSBSCPEEL EEL SODIUM CHANNEL PROTEIN
FSBSOM14 CHANNEL CATFISH SONATOSTATIN-14
FSBSOM22 CHANNEL CATFISH SOMATOSTATIN-22
FSBSOMI ANGLERFISH PREPROSONATOSTATIN-1
FSBSOMII ANGLERFISH PREPROSOMATOSTATIN-ll
FSCACHRA RAY ACETYLCHOLINE RECEPTOR,ALPHA SUB.
FSCACHRGS RAY ACETYLCHOLINE RECEPTOR,GAMMA SUB.
XENCANA X.LAEVIS CALMODULIN,CLONE 11G2
XENCAMB X.LAEVIS CALMODULIN,CLONE 71
XENHBB XENOPUS LAEVIS BETA-GLOBIN

XENHBBI X.LAEVIS LARVAL BETA-1-GLOBIN
XENHIS4 X.LAEVIS HISTONE GENE H4
XENXEN XENOPUS LAEVIS XENOPSIN

saasg*a INVERTEBRATE
ACAACTI AMOEBA(A.CASTELLANII) ACTIN GENE-I
APLNP APLYSIA NEUROPEPTIDE
APLNPL11 CALIFORNICA NEURON LII NEUROPEPTIDE
APLNPR3 APLYSIA CALIFORNICA NEUROPEPTIDE
CELCOLI C.ELEGANS(NEMATODE) COLLAGEN(COL-I)
CELCOL2 C.ELEGANS(NEMATODE) COLLAGEN(COL-2)
CELMSPIOB C.ELEGANS VAR.BRISTOL,MAJOR SPERM PROT.
CELMSP3L4 C.ELEGANS VAR.BRISTOL,MAJOR SPERM PROT.
CELMYUNC MAJOR MYOSIN H CHAIN ISOZYME UNC-54 I
CHIHBIV CHIRONOMUS THUMMI GLOBIN IV
DROACT79B D.MELANOGASTER ACTIN GENE AT LOCUS 79B
DROACT88F D.MELANOGASTER ACTIN GENE AT LOCUS 88F
DROADH DROSOPHILA ALCOHOL DEHYDROGENASE
DROADHC D.MELANOGASTER ADH-S
DROHSP671 D.MELANOGASTER LOCUS 67B:HSP22
DROHSP672 D.MELANOGASTER LOCUS 67B:HSP26
DROHSP673 D.MELANOGASTER LOCUS 67B:HSP23
DROHSP674 D.MELANOGASTER LOCUS 67B:HSP27
DROHSP7A2 D.MELANOGASTER HSPT 70,LOCUS 87A7
DROHSP7D1 D.MELANOGASTER LOCUS B7C1: HSP70
DROMET D. NELANOGASTER METALLOTHIONEIN
DROMYL D.MELANOGASTER MYOSIN LIGHT CHAIN
DROOPSA D.MELANOGASTER OPSIN (NINAE)
DROOPSB5* D.MELANOGASTER OPSIN GENE
DRORAS1 D.MELANOGASTER CHROMOSOME 3 DRASI
DRORAS22* D.MELANOGASTER LOCUS 64B DRAS2 GENE
DRORP49 DROSOPHILA RIBOSONAL PROTEIN 49
OFAACTIN OXYTRICHA FALLAX MACRONUCLEAR ACTIN
ONOC2AIZ OXYTRICHA NOVA MACRONUCLEAR C2 GENE
ONOC2A3Z OXYTRICHA NOVA MACRONUCLEAR C2 GENE
ONOC213Z OXYTRICHA NOVA MICRONUCLEAR C2 GENE
PFACS P.FALCIPARUM CIRCUMSPOROZOITE PROTEIN
PKNCS P.KNOWLESI CIRCUMSPOROZOITE PROTEIN
SHREFlAB BRINE SHRIMP EF-1-ALPHA
SURACTIN SEA URCHIN(S.PURPURATUS) ACTIN GENE
SURHISE3 SEA URCHIN(L.PICTUS) EARLY HISTONE H3
SURHISES4 S.PURPURATUS EARLY HISTONE H2A
SURHISL341 L.PICTUS LATE HISTONE H312,H4A1
SURHISL3A/ L.PICTUS LATE HISTONE H312,H491
SURHISP6 P.MILIARIS HISTONE H3
SURHISP7 P.NILIARIS HISTONE H2A
SURHISPAN P.MILIARIS HISTONE H3#3,H2A#4
SURMETA SEA URCHIN METALLOTHIONEIN
TRYVS17M T.BRUCEI VARIANT SURFACE GLYCOPROT.117
TRYVSG13 T.BRUCEI VARIANT SURFACE GLYCOPROTEIN
TTHH41 T.THERMOPHILA HISTONE H4-I GENE

*sas*sa PLANT
AAWGIGIIU A
ANGGIGIll A
BLYAMYAA Bi
BLYAMYABD Bi
BNASSPB BI
FSOCUT F
NZEACTIG Nl
MZEZE19A Mi
MZEZE22A 2'
MZEZE22B 2
MZEZEA20M N1
MZEZEA30M N
MZEZEPCMI M
NZEZEZ4G N,
NEUANG N.
NEUATPC N
NEUATPPRO M
PEACABBO P
PEARUBPS P
PHOCHL P
POTPAT P
SCOIG2 S
SLMDISIA B
SLMDISICI D
SLMRAS D

.AWAMORI GLUCOANYLASE GENE;GI#i,G2#2

.NIGER GLUCOANYLASE GENE;GI#I,G292
IRLEY ALPHA-ANYLASE TYPE A ISOZYME
RRLEY ALPHA-AMYLASE TYPE B ISOZYME
RASSICA NAPUS NAPIN,SEED STORAGE PROT.
.SOLANI PISI (FUNGUS) CUTINASE
AIZE ACTIN 1 GENE (MACI)
RIZE 19 KD ZEIN PROTEIN
2KD (MW-26.53 KD) ZEIN PROTEIN 1
2 KD (MW-26.99 KD) ZEIN PROTEIN 3
AIZE ZEIN HRNA (CLONE A20)
AIZE ZEIN NRNA (CLONE A30)
AIlE ZEIN HEAVY CHAIN,CLONE PCH1
AIZE ZEIN GENE (CLONE Z4)
ADP-SPECIFlC GLUTANATE DEHYDROGENASE
.CRASSA MITOCHONDRIAL ADP/ATP CARRIER
ITOCHONDRIAL ATP SYNTHASE PROTEOLIPID
EA GENE AB80 MAJOR LIGHT-HARVESTING
EA RBCS
ARSLEY(P.HORTENSE) CHALCONE SYNTHASE
OTATO PATATIN
CHIZOPHYLLUM COMMUNE IG2 GENE
.DISCOIDEUM DISCOIDIN-IA
.DISCOIDEUM DISCOIDIN-IC
.DISCOIDEUM RAS-HOMOLOGOUS GENE
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SOYBBI BOWMAN-BIRK PROTEASE INHIBITOR
SOYLBC2 SOYBEAN LEGHEHOGLOBIN C-2 GENE
SOYLBGI SOYBEAN LEGHEMOGLOBIN GENE I(LBGI)
SOYLEA SOYBEAN LECTIN (LEl)
TDATHAU2 T.DANIELLII PREPROTHAUMATIN-2
WHTGLIA T.AESTIVUN ALPHA-TYPE GLIADIN
WHTH3 WHEAT (T.AESTIVUN) HISTONE H3
WHTH4 WHEAT HISTONE 4 (H4) GENE
YSCACT YEAST (S.CEREVISIAE) ACTIN GENE
YSCADE4 YEAST (S.CEREVISIAE) ADEA
YSCADHI S.CEREVISIAE ALCOHOL DEHYDROGENASE I
YSCADR2 S.CEREVISIAE ALCOHOL DEHYDROGENASE 2
YSCARG4 YEAST (S.CEREVISIAE) ARGA
YSCCBPI YEAST (S.CEREVISIAE) CBP1
YSCCOC28A S.CEREVISIAE CDC28,ROTEIN KINASE
YSCCDC8 S.CEREVISIAE CDC8,DNA REPLICATION
YSCCPA1 YEAST (S. CEREVISIAE) CPA1 GENE
YSCCPA2 YEAST (S.CEREVISIAE) CPA2 GENE
YSCCS S.CEREVISIAE CITRATE SYNTHASE GENE
YSCCUPI S.CEREVISIAE CUP1,COPPER CHELATIN
YSCCYC YEAST (S.CEREVISIAE) CYTOCHROME CI
YSCCYCI S.CEREVISIAE ISO-1-CYTOCHRONE C,CYCI
YSCCYC17 17-KD UBIQUINOL-CYTOCHRONE C SUB.
YSCCYC7 S.CEREVISIAE ISO-2-CYTOCHROME C(CYC7)
YSCCYCR UBIQUINOL-CYTOCHRONE C REDUC.14 KD
YSCEFlA S.CEREVISIAE TEF1 ,FACTOR EF-1 ALPHA
YSCEFIAA S.CEREVISIAE ELONGATION FACTOR 1-ALPHA
YSCENOA S.CEREVISIAE ENOLASE,CLONE PEN046
YSCENOB S.CEREVISIAE ENOLASE,CLONE PEN08
YSCGAL4 YEAST (S.CEREVlSIAE) GAL4 GENE
YSCGCN4 YEAST (S.CEREVISIAE) GCNA GENE
YSCGCN4B YEAST (S.CEREVISIAE) GCNA GENE
YSCH2B1 YEAST (S.CEREVISIAE) HISTONE H2B-1
YSCH2B2 YEAST (S.CEREVISIAE) HISTONE H2B-2
YSCH34CIU HISTONE COPY-I H391 AND H412 GENE
YSCH34CIIU HISTONE COPY-Il H311 AND HM42 GENE
YSCHISA YEAST (S.CEREVISIAE) HIS4 GENE
YSCHNLALU HATING-TYPE HNL-ALPHA-281,-102
YSCHSP90 HSP90 (HEAT SHOCK-INDOUCIBLE)
YSCLEU2 YEAST (S.CEREVISIAE) LEU2 GENE
YSCNIP1 S.CEREVISIAE NI PLASHID-PI PREPROTOXIN
YSCHIPPT S.CEREVISIAE NI PLASHID PREPROTOXIN
YSCNATA YEAST(S.CEREVISIAE) HATING-TYPE HATA
YSCHATALU YEAST(S.CEREVISIAE) HAT-ALPHA-211,-182
YSCODCD YEAST (S.CEREVISIAE +04) URA3
YSCODCF YEAST (S.CEREVISIAE F100) URA3
YSCPHO531 YEAST (S.CEREVISIAE) PHO581,PH0312
YSCPPR2 YEAST (S.CEREVISIAE) PPR2 GENE
YSCRADI S.CEREVISIAE RAD1 GENE
YSCRAS1 S.CEREVISIAE RASI GENE
YSCRAS2 S.CEREV1SIAE RAS2 GENE
YSCRASH1R S.CEREVISIAE RAS-H RELATED C-RAS-SC-1
YSCRASH2R S.CEREVISIAE RAS-H RELATED C-RAS-SC-2
YSCRP29 S.CEREVISIAE RIBOSONE PROTEIN 29
YSCRP51A S.CEREVISIAE RIBOSONE PROTEIN 51A
YSCRPS18 S.CEREVISIAE RIBOSONE PROTEIN S18
YSCRPL17A S.CEREVISIAE RIBOSONE ROTEIN L17A
YSCRPL2S S.CEREVISIAE RIBOSONE PROTEIN L25
YSCRPL29 S.CEREVISIAE RIBOSONE PROTEIN L29
YSCRPS33 S.CEREVISIAE RIBOSONE PROTEIN S33
YSCSUC2 YEAST (S.CEREYISIAE) SUC2 GENE
YSCTKCDCS YEAST CDCS.THYNIDYLATE KINASE
YSCTRPI YEAST (S.CEREVISIAE) TRPI GENE
YSCTRP2 YEAST (S.CEREVISIAE) TRP2 GENE
YSCTRP3 YEAST (S.CEREVISIAE) TRP3 GENE
YSCTUBB YEAST (S.CEREVISIAE) BETA-TUBULIN
YSCYP20NC S.CEREVISIAE YP2 PROTO-ONCOGENE
YSGACT YEAST (S.CARLSBERGENSIS) ACTIN GENE
YSGGALS2 YEAST (S.CARLBERGENSIS) GALI GENE
YSGRPL16 S.CARLSBERGENSIS RIBOSONAL PROTEIN L16
YSPCYC YEAST (S. POMBE) CYTOCHRONE C

wsasass BACTERIA S PLASHID
ACYRUBPL A.NIDULANS 6301 RUBP CARBOXYLASE L SUB.
ACYRUBPS A.NIDULANS RUBP CARBOXYLASE OXYGENASES
ANAGLNA ANABAENA GLNA, GLUTANINE-SYNTHETASE
ANANIFH ANABAENA 7120,NITROGENASE REDUCTASE
ANARUBPI ANABAENA 7120;RBCL#I,RBCS#2 GENES

AQUCPCAB
AQUPCABU
BAMAPR
BAMNPR
BAMSUB
BLIPEMP
BLISPOOH
BHEC
BNOPIL
BPUCAT86
BSUNPRE
BSUSBTL
BSUSPOOB
8SUSPOOBt
BSUSPOR
BSUTRPEDCI
CLODF138
CLOOF1388
CLOLPARB
COLACOLA
COLB2PIL
COLEICAI
COLEICOLI
COLE338PU
COLIBCOLI
EAEONPA
EAHLPP
ECOACEJ
ECOALKA
ECOAHPCFRI
ECOARACB
ECOARACK
ECOARGFC
ECOARGI
ECOAROA
ECOAROF
ECOAROG
ECOASD
ECOCARABI
ECOCHEY
ECOCRP
ECOCYA
ECODAM
ECODEOC
ECODNAAOPU
ECODNAB
ECODNAK
ECOENVZ
ECOFINA
ECOFNR
ECOFOL
ECOFTSQAI
ECOFUMA
ECOGALLYSI
ECOGOHA
ECOGLGC
ECOGLNS
ECOGLTAU
ECOGLYA
ECOGLYS
ECOGND
ECOGPTA
ECOGSH1 I
ECOHISOP
ECOHSDSB
ECOHSDS0
ECOHSDS0
ECONT PR
ECOHTPRR
ECOILVBPR
ECOILVGEU
ECOK8AA
ECOK88AB
ECOKOPABCI
ECOLACI
ECOLEP
ECOLEUA
ECOLEXA

A.QUADRUPLICATUN C-PHYCOCYANIN Al2,81
A.QUADRUPLICATUN PHYCOCYANIN A82,B8l
B.ANYLOLIQUIFACIENS ALKALINE PROTEASE
B.ANYLOLIQUEFACIENS NEUTRAL PROTEASE
B.ANYLOLIQUEFACIENS SUBTILISIN GENE
B.LICHENIFORNIS PENP,BETA-LACTANASE
B.LICHENIFORNIS SPOOH GENE
B.NEGATERIUN PROTEIN C GENE
BACTEROIDES NODOSIS PILIN GENE
B.PUNILUS CAT86
B.SUBTILIS NPRE,NEUTRAL PROTEASE
B.SUBTILIS SUBTILISIN GENE
B.SUBTILIS,EARLY SPORULATION SPOOB
B.SUBTILIS W168 RIBOSONAL L27
BACILLUS SUBTILIS 0.3 KB GENE
B.SUBTILIS TRPEUI,TRPD#2 GENES
PLASNID CLO DF13; GENES KEi, L#2
CLO DF13;CLOACIN#I,INNUNITY#2,H PRO.#3
PLASNID CLO DF13, L GENE
COLICIN A PLASNID, COLICIN A GENE
COLB2 PLASNID TRANSFER TRAA(PILIN)
PLASHID COLE1 CAI,IMNUNITY PROTEIN
PLASNID COLEI COLICIN El
COLE3-CA38; INNE3#1,INNE8#2,LYSIS#3
PLASNID COLIB COLICIN lB GENE
ENTEROBACTER AEROGENES OMPA
ERWINIA ANYLOVORA LIPOPROTEIN GENE
E.COLI ACEE#2,ACEFU3,LPD#4,GENE A#l
ALEA,3-NETHYLADENINE DNA GLYCOSYLASE
FRDAUl,FRDB#2,G15#3,GI3I4 AND ANPC85
E.COLI ARAC
E.COLI ARAC,ACTIVATOR AND REPRESSOR
ARGF,ORNITHINE CARBANOYLTRANSFERASE
ARGI,ORNITHINE TRANSCARBANOYLASE
E.COLI AROA
E.COLI AROF,DAHP SYNTHASE(TYR)
E.COLI AROG,DAHP SYNTHETASE(PHE)
ASD,ASPARTIC SENIALDEHYDE DEHYDROGEN
E.COLI CARA#l AND CARB#2
E.COLI CHEY
E.COLI CRP,CYCLIC AMP RECEPTOR PROTEIN
E.COLI ADENYLATE CYCLASE OPERON,CYA
E.COLI DAN,DNA ADENINE HETHYLASE
E.COLI DEO,DEOXYRIBOALDOLASE
DNAA OPERON(DNAA#2,DNAN#3),RPMH(L34)91
E.COLI DNAB
E.COLI DNAK,HEAT SHOCK 70 PROTEIN
E.COLI ONPB OPERON,ENVZ
E.COLI FIMA,TYPE 1 FIMBRIAL SUBUNIT
FNR,REGULATE FUNARATE-NITRATE REDUCTION
E.COLI DIHYDROFOLATE REDUCTASE
E.COLI FTSQ#1 AND FTSA#2
E.COLI FUHA,fUNARASE
E.COLI GALRUI, LYSAU2 & LYSRU3
NADP-SPECIFIC GLUTAMATE DEHYDROGENASE
E.COLI GLGC,ADP-GLUCOSE SYNTHETASE
E.COLI GLNS,GLUTANINYL-TRNA SYNTHETASE
GLTA#1,SDHCI2D#3A#4B#5,SUCA86B#7
GLYA,SERINE HYDROXYMETHYLTRANSFERASE
GLYS,GLYCYL-TRNA SYNTHETASE BETA
GND, 6-PHOSPHOGLUCONATE DEHYDROGENASE
PHOSPHORIBOSYL TRANSFERASE (GPT)
E.COLI GLUTATHIONE SYNTHETASE,GSH-11
E.COLI HISTIDINE OPERON LEADER PEPTIDE
STRAIN B HSDS,ECOB SPECIFICITY SUBUNIT
STRAIN 0 HSDS,ECOD SPECIFICITY SUBUNIT
STRAIN K12 HSDS,ECOK SPECIFICITY SUBUNIT
E.COLI HTPR,HEAT SHOCK REGULATORY GENE
E.COLI HTPR,HEAT SHOCK REGULATORY GENE
E.COLI ILV OPERON LEADER PEPTIDE
E.COLI ILVGEDA OPERON,ILVL#I,ILVG#2
E.COLI ADHESION ANTIGEN SUBUNIT KSSAB
E.COLI GENE A OF KSSAB OPERON
E.COLI KDPA#1,-B#2,-C#3 (KDP-ATPASE)
E.COLI LACIII,LACZ#2,LACY#3
E.COLI LEP, LEADER PEPTIDASE
E.COLI LEU OPERON, LEADER PEPTIDE
LEXA,SOS FUNCTION REGULATORY PROTEIN
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E.COLI LPP,OUTER MEMBRANE LIPOPROTEIN ECOXYLD
LSP,PROLIPOPROTEIN SIGNAL PEPTIDASE FDIPSBA
LSPA,LIPOPROTEIN SIGNAL PEPTIOASE FPLORINC
E.COLI MALEMI,-K#2, LAMBI3, MOLA#4 FPLTRAMD
E.COLI MALF HHABO
E.COLI MELB,MELIBIOSE CARRIER HHABOSF
E.COLI METG,METHIONYL-TRNA SYNTHETASE ISIECLACII
METK,S-ADENOSYLMETHIONINE SYNTHETASE ISIISOSDI
E.COLI METL I15SOD
METB,CYSTATHIONE GAMMA-SYNTHETASE IS5LAMH
E.COLI MOTAII, MOTB#2 KAETRPA
E.COLI MTLA,MANNITOL-SPECIFIC ENZYME 2 KPNHISG
E.COLI NOH,NAOH DEHYDROGENASE KPNNIFHD
E.COLI NROAU1, NRDB82 MMORLPP
NUSAI2, 15 KD PROT.91, 1F2-A#3,-B84 MXASI
E.COLI SULAUI, OMPAU2 NGOPILL
E.COLI OMPB OPERON,OMPR PAEETA
OMPC,MAJOR OUTER MEMBRANE PROTEIN PAM77MLSR
OMPF,MAJOR OUTER MEMBRANE PROTEIN PC194CAT
E.COLI 16K#1,17K12 PROT. & ASNAI3 PE1941
E.COLI PABA,P-AMINOBENZOATE SYNTHETASE PJH1APH
E.COLI PABB,P-AMINOBENZOATE SYNTHETASE PJR225HPH
E.COLI PAPA, PAP PILI SUBUNIT PLBECORVI
PBPB(FTSI),PENICILLIN-BINDING PROTEIN POAD2RSA
E.COLI PFKB,PHOSPHOFRUCTOKINASE-2 POAD2RSB
E.COLI PHE OPERON LEADER PEPTIDE PRI13ECORU
E.COLI PHOE,OUTER MEMBRANE PORE PSC1OIRIP
E.COLI PHOS,PHOSPHATE BINDING PROTEIN PSCREP101
PHR,DEOXYRIBOPYRIMIDINE PHOTOLYASE PSN2
E.COLI PIN , DNA-INVERTASE PSTIRMI
E.COLI DGK11, PLSB82 PT181
E.COLI POLA, DNA POLYMERASE I PTB913K
E.COLI PROBEI, PROAJ2 PUB110K
PROC,PYRROLINE CARBOXYLATE REDUCTASE R388DHFR
PURF,AMIDOPHOSPHORIBOSYLTRANSFERASE R67DHFR
E.COLl PYRB RA1TET
E.COLI PYRBUI, PYRI82 RCALHIII
E.COLI DNAQ(HUTD)11, RNH12 RCARCI
E.COLI RBSP,D-RIBOSE-BINDING PROTEIN RCARC2M
E.COLI RECA RJANIFDKO
E.COLI RECF RJANIFH
E.COLI RHOM2, LEADER PEPTIDE11 RK2KORA
E.COLI RNH,RIBONUCLEASE H RK2TRFAI
RPLK#1,RPLAM2,RPLJU3,RPLLU4,RPOB1SCM6 RLEFIXZ
E.COLI RPMB#1,RPMG82(RIBOSOME L28,L33) RLEGNOOI
E.COLI RPOA#1,RPLO(RIBOSOME L17)12 RPITETI
E.COLI RSPA, RIBOSOMAL PROTEIN SI RPANIFH
E.COLI RPSBU1 AND TSFM2 RRURUBPL
E.COLI RPSJ,RIBOSOMAL PROTEINS SIO RSPRCM
E.COLI RPSO,RIBOSOMAL PROTEIN S15 RTSREPA
E.COLI RPSO,RIBOSOMAL PROTEIN S1S SAUSPA
E.COLI RPSU11, DNAGM2, RPODM3 SDYOMPA
E.COLI RPST, RIBOSOMAL PROTEIN S20 SMARCLPPI
E.COLI SSB,SS DNA-BlNDING PROTEIN SHATRPG
E.COLI RPSL, RIBOSOMAL PROTEIN S12 SPLENOH
E.COLI TUFA, ELONGATION FACTOR TU STYARALC
E.COLI TARM1,TAP12(SENSORY TRANSDUCER) STYDADB
E.COLI 23.6KD PROTEIN GENE STYFLGH2C
E.COLI TUFB, ELONGATION FACTOR TU STYHISOP
E.COLI THRA#2,THRB#3,LEADER PEPTIDEII STYHISTOU
E.COLI THRSM1, INFC(1F3)M2 STYTRPBAN
E.COLI THYA,THYMIDYLATE SYNTHASE THRLEUB
E.COLI TNAA, TRYPTOPHANASE TN1OTETA
E.COLI TOLC, OUTER MEMBRANE PROTEIN TN10TETR
E.COLI TONB, MEMBRANE PROTEIN TN1681ST1
TOXA,HEAT-LABILE ENTEROTOXIN SUBUNIT A TN21TNPR
E.COLI TRG, TRG CHEMOTAXIS PROTEIN TN31
TRPEM2,D#3,C#4,B85,A#6,LEADER#1 TN5018
E.COLI TRPR,TRP OPERON REPRESSOR TN501MERA
TRYPTOPHANYL-TRNA SYNTHETASE TN501TNPR
E.COLI TSR,METHYL-ACCEPTING CHEMOTAXIS I TN7FOL
E.COLI TYRS,TYROSYL-TRNA SYNTHETASE TN9CAT
E.COLI ATP OPERON 1,2,3,4,5,6,7,B,9 TNCAM204
ATP-SYNTHASE GAMMA81,BETAU2,EPSILONI3 TOLMPC
E.COLI UNCE, F-1-F-O-ATPASE C-SUBUNIT VCHCTXI
E.COLI UNCI VCHTOXI
E.COL1 UVRD, DNA HELICASE ll
E.COLI XYLA, XYLOSE ISOMERASE

E.COLI DXI, D-XYLOSE ISOMERASE
F.DIPLOSIPHON,PHOTOSYSTEM ll B PROTEIN
F PLASH1D REPLICATION ORIGIN,29K PROTEIN
F PLASHID TRAMM1,J#2,YM3,AM4,LM5,EM6
HALOBACTERIUM HALOBIUM OPSIN (BO)
HALOBACTERIUM HALOBIUM BRP
INSERTION ELEMENT IS1;INSAM1,INSB#2
lSO-ISI(NUXI),S.DYSENTERIAE;INSAMI,8M2
IS1,FROM S.DYSENTERIAE;INSA1,INSBM2
IS5,LAMBDA KH100;LARGEJI & SMALLM2 GENES
KLEBSIELLA AEROGENES TRPA GENE
K.PNEUMONIAE HIS CONTROL LEADER PEPTIDE
K.PNEUMONIAE NIFH
M.MORGANII PROLIPOPROTEIN
MYXOCOCCUS XANTHUS,PROTEIN S,J1,*2
N.GONORRHEAE MS11,PILUS GENE (PILEI)
P.AERUGINOSA EXOTOXIN A (ETA)
PLASMID PAM77 MLS RESIST.ADENINEMETHYLASE
PLASMID PC194 (S.AUREUS) CAT
PE194;AOENINE METHYLASE#1,LEADER#2
PJHI AMINOGLYCOSIDE PHOSPHOTRANSFERASE3
PLASMID PJR225 HPH
PLB ECORV;ENDONUCLEASEJ1,METHYLASEJ2
POAD2,FLAVOBACTERIUM SP. K172 NYLB
POAD2,FLAVOBACTERIUM SP. K172 NYLB'
R113;ECORI ENDONUCLEASEJI,METHYLASEJ2
PSC101 REPLICATION INITIATION PROTEIN
PLASHID PSCIOI,REP101 GENE
PLASMID PSN2,20KD PROTEIN GENE
P.STUARTII;PSTI RESTRICTJ2, MODIFYNI
PLASMID PT181, REPC PROTEIN
PTB913 FROM THERHOPHILIC BACILLUS,KAN
PUB110 FROM S. AUREUS,KAN GENE
PLASHID R388,DIHYDROFOLATE REDUCTASE
R67 TYPE 11 DIHYDROFOLATE-REDUCTASE
RAl TETRACYCLINE RESISTANCE REPRESSOR
R.CAPSULATA LHII AJ2,BJ1
R.CAPSULATA PHOTOSYNTHETIC GENE H SUB.
LH I B870-B1,-A#2 & L#3,M#4 SUB.
R.JAPONICUM NIFD,DINITROGENASE A
RHIZOBIOM JAPONICUM NIFH,NITROGENASE FE
PLASMID RK2 KORA GENE
RK2;TRFA(P285S3,P382J2) & P11681
R.LEGUMINOSARUM FIXZ,NITROGEN FIXATION
R.LEGUMINOSARUM NODULATION,NODAII,NODBJ2
RP1 TETRACYCLINE RESIST.;TETRM1,TETAU2
PARASPONIA RHIZOBlM NITROGENASE (NIFH)
RHODOSPIRILLUM RUBRUM RUBP CARBOXYLASE
R.SPHAEROIDES REACTION CENTER H SUBUNIT
PLASHID RTSI (COMPLETE MINI), REPA
S.AUREUS SPA GENE,PROTEIN A
S.DYSENTERIAE OMPA,OUTER MEMBRANE PROT.
S.MARCESCENS OUTER MEMBRANE LIPOPROTEIN
S. MARCESCENS TRP OPERON,TRPG
STREPTOMYCES PLICATUS, ENDO H
S.TYPHIMURIUM L-ARABINOSE OPERON,ARAC
S.TYPHIMURIUM DADB, ALANINE RACEMASE
S.TYPHIMURIUM FLAGELLIN CONTROL (HIN)
S.TYPHIMURIUM HIS OPERON LEADER PEPT.
ARGT#l, HISJI2,-QM3,-MM4,-P#5
S.TYPHIMURIUM TRP8B1,TRPA#2
T.THERHOPHILUS LEUB
TN10 TETRACYCLINE RESISTANCE TETA
TRANSPOSON TNIO TETR, REPRESSOR
TRANSPOSON TNI681 HEAT-STABLE TOXIN
TRANSPOSON TN21 TNPR GENE
TN3;TNPAJ1,TNPRJ2,BLAJ3
TN501 MERCURY RESISTANCE;MERR#I,T#2,C#3
TN501 MERA, MERCURIC REDUCTASE
TRANSPOSON TN501 TNPR GENE
TN7 TYPE-1 DIHYDROFOLATE REDUCTASE
TN9 CHLORAMPHENICOL ACETYL TRANSFERASE
TNCAM204 CHLORAMPHENICOL TRANSACETYLASE
TOL PLASHID XYLE, METAPYROCATECHASE
VIBRIO CHOLERA;TOXIN AJ1, BM2
VIBRIO CHOLERAE;TOXIN,TOXA11,TOXBJ2

r195

ECOLPP
ECOLSP
ECOLSPA
ECOMALBI
ECONALF
ECOMELB
ECOMETGA
ECOMETK
ECOMETL
ECOMETLBI
ECOMOTABI
ECONTLA
ECONDH
ECONRDAM
ECONUSAI
ECOOMPAI
ECOOMPB
ECOONPC
ECOOMPF
ECOORlASNI
ECOPABA
ECOPABB
ECOPAPA
ECOPBPB
E CO P F KBK
ECOPHEA
ECOPHOE
ECOPHOS
ECOPHRORF
ECOPIN
ECOPLSBM
ECOPOLA
ECOPROBAN
ECOPROC
ECOPURF
ECOPYRBI
ECOPYRBIAI
ECOQRNHM
ECORBSP
ECORECA
ECORECFA
ECORHOI
ECORNH
ECORPLRPOI
ECORPMBGU
ECORPOAM
ECORPSA
ECORPSBTSM
ECORPSJ
ECORPSO
ECORPSOX
ECORPSRPOM
ECORPST
ECOSSB
ECOSTR1
ECOSTR3
ECOTARTAPI
ECOTGS
ECOTGTUFB
ECOTHRABM
ECOTHRINFM
ECOTHYA
ECOTNAA
ECOTOLC
ECOTONB
ECOTOXA
ECOTRG
ECOTRPM
ECOTRPR
ECOTRPS
ECOTSR
ECOTYRS
ECOUNCI
ECOUNCAM
ECOUNCE
ECOUNCIM
ECOUVRDA
ECOXYLA
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*s*s*ss VIRUS HBVSAG
ACHNPVP AUTOGRAPHA CALIFORNICA MNPV POLYHEDRIN HMSVP218
AD12L# ADEN012;E1AN2#1,M12,B19K93,54K#4,IX#5 HMSVP21A
AD3BHEX BOVINE ADENOVIRUS TYPE 3 HEXON HRSVMPG
AEVERBBH AEV-H, V-ERB-B ONCOGENE HRSVNC
AIDHTLV3AU AIDS,PROVIRAL;GAGIl,ENV#2 HRSVP
AIDHTLV3B AIDS, ENV HRV
AIDHTLV3C AIDS, GAG HSV2GD
ALMCG1Z ALFALFA MOSAIC VIRUS(425)125.7KD PROTIN HSV2GDB
ALMCG2Z ALFALFA MOSAIC VIRUS(425)89.7KD PROTEIN HSV2GF
ALMCG3Z8 ALFALFA MOSAIC V(425)COAT#2,32.4K#1PROT. HSV2P38K
ALMVRNA3AI ALFALFA MOSAIC V(S);P311,P4#2 PROTEINS HSV2TK
ALMVRNA4 ALFALFA MOSAIC VIRUS, COAT PROTEIN HSVMRT2
AMLVPRO ABELSON HURINE LEUKEMIA V,P120-GAG-ABL HTLV1PROPI
ANVPR03EN AVIAN MYELOBLASTOSIS V TRANSFOR. GENE HTLV2ENV
ASVSRCC AVIAN SARCOMA VIRUS SRC GENE HVMTK
ASVY73 AVIAN SARCOMA VIRUS Y73;P90 GAG-YES KMSVP21
BBVIGI BLACK BEETLE VIRUS,PROT. A#1,B192,B283 LACVNCNPN
BBV2G BLACK BEETLE VIRUS(BBV),COAT PRECURSOR LACVSRNAU
BKVST HUMAN BK VIRUS SMALL T ANTIGEN GENE MC29
BLV# BOVINE LEUKEMIA VIRUS;PR45-GAG#l,ENV#2 KCFENVA
BLVENV BOVINE LEUKEMIA VIRUS, ENV MCFENVPRM
BTVL3 BLUETONGUE VIRUS L3 GENE, P3 PROTEIN MHVA59E1NI
CCMVRNA3 COWPEA CHLOROTIC MOTTLE VIRUS, COAT MHVJHM7M
CMVRNA3# CUCUMBER MOSAIC VIRUS(Q),3A11,COAT12 MMSVMOSMI
CPMCGB COWPEA MOSAIC VIRUS(B RNA),POLYPROTEIN MMSVPRO
CPHCGM COWPEA MOSAIC V (M RNA),105K POLYPROTEIN MMTVENV
CYVIE1 HUMAN CYTOMEGALOVIRUS MAJOR IE GENE MMTVENVGR
EMCPP ENCEPHALOMYOCARDITIS VIRUS RNA POLYPROT. MPSVMOS
FBJMUSV FBJ HURINE OSTEOSARCONA V,P55(V-FOS) MPVTK
FBRMUSV FBR MURINE OSTEOSARCOMA V,GAG-FOS-P75 MSV
FELVENVB GARDNER-ARNSTEIN FELV SUBTYPE B, ENV MULVENVXA
FELVGAENV FELINE LEUKEMIA VIRUS(FELV-B-GA),ENV PICVSRNA
FELVGPI FELINE LEUKEMIA V, GAG-GPR801,-PR6582 PICVSRNAB
FESVFGR GR-FESV, P70 GAG-FGR POLIOI
FESVGAONC FESV(GARDNER-ARNSTEIN),GAG POLYPROTEIN POLI03L12
FESVSHONC FESV (HCDONOUGH), P160GAG-FMS POLl03L37
FESVVFGR GR-FESV, P70-GAG-FGR POLYPROTEIN PTPSRNAU
FLA268HA INFLUENZA A/AICHI/2/68, HEMAGGLUTININ RABERAGP
FLAL677NSN INFLUENZA AIALASKA/6177, NS1,NS2 RASVRAS
FLBK179M# INFLUENZA A/BANGKOK/1/79, M1,M2 REOVS3S4
FLBK179NA INFLUENZA A/BANGKOK/1/79, NEURANINIDASE RSVSRCWT
FLBO8OHA INFLUENZA B/OREGON/5/80, HEMAGGLUTININ RVAPOLENV
FLBS279NP INFLUENZA B/SINGA.1222/79,NUCLEOPROTEIN RVTREL
FLCCL78HA INFLUENZA C/CALIFORNIA/78,HEMAGGLUTININ SA10G10
FLD076NSN INFLUENZA A/DUCK/ALBERTA/60/76;NSI,NS2 SA11G6
FLDU63HA A/DUCK/UKRAINE/1/63,HENAGGLUTININ SA11G7
FLF47NSU INFLUENZA A/FORT MONHOUTH/1/47;NSI,NS2 SA11G8
FLFP34HA A/FPV/ROSTOCK/34,HEMAGGLUTININ SA11VP7
FLFP34NSI INFLUENZA A/FPV/ROSTOCK/34;NS1,NS2 SFFVPENV
FLFW150NSI INFLUENZA A/FORT WARREN/1/50;NS1,NS2 SFRENV
FLJ357HA INFLUENZA A/JAPAN/305/57,HEMAGGLUTININ SFV2
FLM171HA INFLUENZA A/MEMPHIS/1/71,HEMAGGLUTININ SINDBISI
FLN1176HA A/SWINE/NEW JERSEY/11/76),HENAGGLUTININ SNDN
FLNT68HA INFLUENZA A/NT/60/68/29C,HEMAGGLUTININ SNDVII
FLNT68NA INFLUENZA A/NT/60168,NEURAMINIDASE SSHNM
FLNT68NP INFLUENZA AINT/60/68,NUCLEOPROTEIN SSV2
FLNT68PI INFLUENZA A/NT/60/68,POLYMERASE 1 STNV
FLNT68P2 INFLUENZA A/NT/60/68,POLYMERASE 2 SV5PFC
FLNT68P3 INFLUENZA A/NT/60/68,POLYMERASE 3 SVCPH
FLPU73NA A/PARROT/ULSTER/73,NEURAMINIDASE TGNVA
FLRI557NA INFLUENZA A/RI/5-/57,NEURAMINIDASE TMVC30KCPI
FLTO367NA INFLUENZA A/TOKYO/3/67,NEURAMINIDASE TMVL30KCPI
FLU9077NC INFLUENZA A/USSR/90177,NEURAMINIDASE TYMVCOAT
FLU9077NSI INFLUENZA A/USSR/90/77,NSI,NS2 UKBRVG
FLUD72MH INFLUENZA A/UDORN/72;MATRIXI,2 UKBRVP9
FLUD72NA INFLUENZA A/UDORN/72,NEURAMINIDASE UKRMCP
FLUD72NSI INFLUENZA A/UDORN/72; NS1,NS2 VACMLG
FLVI75MA A/VICTORIA/3/1S,HEMAGGLUTININ VARTK
FLVI7SNA INFLUENZA A/VICTORIA/3175,NEURAMINIDASE VRLIEV3
FLVS33NA INFLUENZA A/VSN/33,HEMAGGLUTININ VSVLNS
FLWS33NA INFLUENZA A/VSN/33,NEURAMINIDASE VSVNNJ
FLWS33PI INFLUENZA A/WSN/33,POLYMERASE I WARV10
FLWS33P3 INFLUENZA A/VSN/33,POLYMERASE 3 VARV9
FMCFXENV FRIEND MINK CELL FOCUS-INDUCING V,ENV WARVSEG6
FNDVRNAI FOOT & MOUTH DISEASE V;POLYPROTEIN 1,2 WHVSAG
FSV FUJINAMI SARCOMA VIRUS,P130 POLYPROTEIN YFV
Hl PARVOVIRUS H-1, NON-CAPSID PROTEIN

HEPATITIS B VIRUS SURFACE ANTIGEN
HARVEY NUSV;V-HAS P3019P2112
HARVEY HURINE SARCOMA VIRUS,H-RAS
HUMAN RESPIRATORY SYNCYTIAL V,MATRIX
HUN.RESPIRATORY SYNCYTIAL V,NUCLEOCAPSIO
HUM.RESPIRATORY SYNCYTIAL V,PHOSPHOPROT.
HUMAN RHINOVIRUS 14, POLYPROTEIN
HERPES SIMPLEX V-2,GLYCOPROTEIN D
HERPES SIMPLEX V-2,GLYCOPROTEIN D
HSV2 (STRAIN G),GLYCOPROTEIN F
HERPES SINPLEX VIRUS 2, 38 KD PROTEIN
HERPES SIMPLEX V-2,THYMIDINE KINASE
HERPES SIMPLEX V-2,TRANSFORMING MRT-2
HTLV 1, GAGI,POL#2,ENVI3
HTLV 11, ENV
MARMOSET HERPESVIRUS,THYMIDINE KINASE
KIRSTEN HURINE SARCOMA VIRUS P21 V-KIS
LA CROSSE VIRUS;NUCLEOCAPSIDNI,NS#2
LA CROSSE VIRUS S RNA, N#1,NS-S12
AVIAN MYELOCYTONATOSIS VIRUS MC29; P96
MINK CELL FOCUS-FORMING VIRUS, ENV
MOLONEY MINK CELL FOCUS-FORMING V,ENV
MHV-A59, ElIl AND N#2 PROTEIN
MOUSE HEPATITIS VIRUS(JHM),NUCLEOCAPSID
MOLONEY MURINE SARCOMA VIRUS, MOS-MI
MOLONEY MURINE SARCOMA VIRUS,V-MOS
MOUSE MAMMARY TUMOR VIRUS,ENV
MOUSE MAMMARY TUMOR V,PROVIRAL ENV
MYELOPROLIFERATIVE SARCOMA V, V-MOS
MONKEYPOX VIRUS, THYMIDINE KINASE
MAIZE STREAK VIRUS, COAT PROTEIN
MURINE LEUKEMIA VIRUS NZB-9-1, ENV
PICHINDE ARENAVIRUS S RNA, GPCU1,N#2
P.ARENAVIRUS S RNA, N PROTEIN
POLIOVIRUS TYPE 1(MAHONEY), POLYPROTEIN
POLIOVIRUS-3 LEON 12A-1-B,POLYPROTEIN
POLIOVIRUS P31LEON/37 (3),POLYPROTEIN
PUNTA TORO PHLEBOVIRUS S RNA;N#I,NS2
RABIES VIRUS(ERA), GLYCOPROTEIN
RAT SARCOMA VIRUS, V-RAS ONCOGENE P29
REOVIRUS 3, MAJOR SURFACE PROTEIN SIGMA
ROUS SARCOMA VIRUS (B77), 7KD PROTEIN
RETICULOENDOTHELIOSIS VIRUS(A),ENV
RETICULOENDOTHELIOSIS VIRUS(T),V-REL
SIMIAN 11 ROTAVIRUS GENE 10, NCVPS
SIMIAN 11 ROTAVIRUS SEGMENT 6 RNA,VP6
SIMIAN tl ROTAVIRUS,NONSTRUCTURAL NCVP4
SIMIAN 11 ROTAVIRUS,NONSTRUCTURAL NCVP3
SIMIAN 11 ROTAVIRUS,MAJOR CAPSID VP7
FRIEND SPLEEN FOCUS-FORMING VIRUS,ENV
RAUSCHER SPLEEN FOCUS-FORMING V, ENV
SEMLIKI FOREST VIRUS 26S RNA, POLYPROT.
SINDBIS VIRUS(HRSP&WILD);P230#1,P13013
SENDAI VIRUS M(MATRIX OR MEMBRANE)GENE
SENDAI VIRUS HRNA; NPII,P#2,C#3,M#4
SNOWSHOE HARE VIRUS, G PROTEIN
SIMIAN SARCOMA VIRUS (PROVIRAL),V-SIS
SATELLITE TOBACCO NECROSIS VIRUS, COAT
SIMIAN VIRUS 5, FUSION GLYCOPROTEIN
SPRING VIREMIA OF CARP VIRUS,PROTEIN N
TOMATO GOLDEN MOSAIC VIRUS, COAT
TOBACCO MOSAIC V(COVPEA);30KU1,COAT#2
TOBACCO MOSAIC V;30K#1,COAT12
TURNIP YELLOV MOSAIC VIRUS,COAT
UK BOVINE ROTAVIRUS, GLYCOPROTEIN
UK BOVINE ROTAVIRUS SEGMENT9,NS PROTEIN
BOVINE ROTAVIRUS(RF), MAJOR CAPSID
VACCINIA VIRUS,MAJOR LATE 28K PROTEIN
VARIOLA VIRUS,THYMIDINE KINASE
FROG VIRUS 3,1MNEDIATE-EARLY ICP-18
VESICULAR STONATITIS VIRUS,POLYMERASE
VESICULAR STOMATITIS V(NEV JERSEY),N PROT.
HUMAN VA ROTAVIRUS,GLYCOPROTEIN NCVP5
HUMAN WA ROTAVIRUS, ANTIGEN VP?
HUMAN VA ROTAVIRUS, VP6 6ENE
WOODCHUCK HEPATITIS V,SURFACE ANTIGEN
YELLOW FEVER VIRUS, POLYPROTEIN
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******* BACTERIOPHAGE
ALPJ BACTERIOPHAGE ALPHA-3 J GENE
BETADT CORYNEBACTERIOPHAGE BETA,DIPHT.TOXIN
BETADT228 CORYNEBACTERIOPHAGE BETA,TOX228
FIG5789 BACTERIOPHAGE F1;GENE VI1,COAT 892
LAMIMM434I PHAGE LAMBDA NMM434;CRO1U,C1152
HUGINMOMI BACTERIOPHAGE MU; M0NM2,GIN81
NUIMMU BACTERIOPHAGE HU; CII1,CII12
PlREP BACTERIOPHAGE P1 PLASMID,REPA
P22C2 BACTERIOPHAGE P22,C2 REPRESSOR
P22ERF PHAGE P22,RECOMBINATION FUNCTION(ERF)
PF1 BACTERIOPHAGE PF1,DNA BINDING PROTEIN
PF3BPHCPI PHAGE PF3;DNA BINDING PROT.81, MCP82
PF3MCP PHAGE PF3,MAJOR COAT PROTEIN (MPC)
SP2POLGL PHAGE SP02; GENE L (DNA POLYMERASE)
SPCSAK PHAGE S-PHI-C;SAK GENE(STAPHYLOKINASE)
SP01MPG27 BACTERIOPHAGE SPOt (B.SUBTILIS),GENE 27
SPOITFI PHAGE SPO1;TRANSCRIPTION FACTOR l(TFI)
SPRMTASE BACTERIOPHAGE SPR,DNA METHYLTRANSFERASE

****** ORGANELLA
AHYCPPSBA A.HYBRIDUS CP PSBA
ANIMTTGRN A.NIDULANS MT ATPASE (SUBUNIT 6)
ANINTURFI A.N1DULANS MT URF11, URF402
BLYCPATPBU BARLEY CP ATPASE SUB. B1,E#2
CRECPRUBP C.REINHARDII CP RUBP CARBOXYLASE L SUB.
EGRCPEFTU EUGLENA GRACILIS CP TU FACTOR
EGRCPRP78 E.GRACILIS CP RIBOSOMAL S7?2,S12I1
MZECPATBEI MAIZE CP CF-1; BETARI,EPSILON#2
MZECPRUBP CP RUBP CARBOXYLASE L SUBUNIT
MZENTCOB MAIZE MT APOCYTOCHROME B (COB)
NZEMTMOX1 MAIZE (Z.MAYS) MT MOXI
NEUNTC03G N.CRASSA MT COIII
NEUMTCOIJ N.CRASSA MT COX2
NEUMTOLII N.CRASSA MT OL12,ATPASE SUB.6
NEUMTRGS2 N.CRASSA CYT-4 MUTANT MT RIBOSOME S2
OBENTCY02 OENOTHERA MT CYTOCHROME OXIDASE SUB.2
PANNTCOL P.ANSERINA MT COL
PEACPCYF PEA (P.SATIVUM) CP CYTOCHROME F
RATHTCYBT RAT MT CYTOCHROME B
RATMTCYOR R.RATTUS MT CYTOCHROME OXIDASE SUB.2
RICHTCY02 RICE (ORYZA SATIVA) MT COII
SALCPPSII SINAPIS CP PRE-MR 32000 PHOTO.2 HEMBR.
SNICPPSBA SOLANUM NIGRUM CP PSBA FOR 32-KDA PROT.
SOYCPPSBI SOYBEAN CP PSBA GENE
SPICPAP SPINACH CP P-680 CHLOROPHYLL ALPHA A
SPICPATBEU SPINACH CP COUPLING FACTOR BI1,EE2
SPICPPSBA SPINACH CP THYLAKOID MEMBRANE PROTEIN
SPICPRUBP CP RUBP CARBOXYLASE L SUBUNIT
SPICPTGH SPINACH CHLOROPLAST RPS 19' GENE
SPICPTGI# SPINACH CP RIBOSONAL L211,S19U2
TOBCPP32 N.TABACUM THYLAKOID MEMBRANE (P32)
TOBCPPSBA TOBACCO (N.DEBNEYI) PSBA
TOBCPRPSS CP PUTATIVE RIBOSOME PROTEIN CS19
TOBCPRUBP CP RUBP CARBOXYLASE L SUBUNIT
TOBCPTG1 TOBACCO(N.DEBNEYI) RPS 19' GENES
TOBCPTG2 TOBACCO(N.DEBNEYI) CP RIBOSOMAL L2
TRYKPMXC T.BRUCEI KINETOPLAST APOCYTOCHROMEB
WHTCPATP WHEAT CP APOCYTOCHROME B

WHTCPCYF WHEAT CHLOROPLAST CYTOCHROME F GENE
YSCMTAPSI YEAST(S.CEREVISIAE) MT ATPASE SUBUNIT

YSCMTAT91 S.CEREVISIAE MT ATPASE PROTEOLIPID
YSCMTCOC2 S.CEREVISIAE MT CYTOCHROME C OXIDASE

YSCHTCYBS S.CEREVISIAE MT CYTOCHROME B

YSCHTCYOI S.CEREVISIAE MT CYTOCHROME OXIDASE I

YSCMTCY02 S.CEREVISIAE MT CYTOCHROME OXIDASE 2
YSCMTOO YEAST(S.CEREVISIAE) MT AAPI

YSCMTTGSA S.CEREVISIAE NT ATPASE PROTEOLIPID
YSCMTVAR1 YEAST(S.CEREVISIAE) MT VAR1

sssssatgss*ssS FOR TABLE 2 asss*sssswsa$s
***SS** ORGANISM
HUM HUMAN
HAN HANSTER
NUS MOUSE
RAT RAT

BOV BOVINE
RAB RABBIT

CHK CHICKEN
FSB ANGLERFISH,FLOUNDER,EEL,TROUT,CARP,SALMON
XEN XENOPUS
DRO DROSOPHILA
SUR SEA URCHIN
MZE MAIZE
YSC YEAST (S. CEREVISIAE)
BSU BACILLUS SUBTILIS
ECO E. COLI
STY SALNONELLA TYPHIMURIUN
****-** PLASMID
R100 PLASNID RIOO, 10 GENES
TI PLASNID TI, 12 GENES
*s*sass VIRUS

AD2 ADENOVIRUS TYPE 2, COMPLETE
AD5 ADENOVIRUS TYPE 5, 12 GENES
AD? ADENOVIRUS TYPE 7, 9 GENES
A-IDARV2 AIDS-ASSOCIATED RETROVIRUS, CONPLETE
AIDLAV LYMPHADENOPATHY-ASSOCIATED V, CONPLETE
AIDLAVA AIDS/LYMPHADENOPATHY RETROVIRUS,CONPLETE
AKV AKV NURINE LEUKENIA VIRUS, CONPLETE
BGN BEAN GOLDEN MOSAIC VIRUS, 4 GENES
BKVDUN HUNAN PAPOVAVIRUS BK(OUNLOP), COMPLETE
BKVNM HUMAN PAPOVAVIRUS BK(NN), CONPLETE
BMV BROME MOSAIC VIRUS, 4 GENES
CAMV1841 CAULIFLOWER MOSAIC V(CM1841), COMPLETE
CAMVDH CAULIFLOWER MOSAIC V(D/H HUNG.),COMPLETE
CAMVSTRA CAULIFLOWER MOSAIC V(STRAS.), CONPLETE
DHBV DUCK HEPATITIS B VIRUS, COMPLETE
EBV EPSTEIN-BARR VIRUS (SEE THE LAST LINE)
EBV; LISTED AS A SEPARATE ENTRY, SEE AFTER PHAGES
FLBL4O INFLUENZA B/LEE/4D, 8 GENES
FLP834 INFLUENZA A/PUERTO RICO/8134, 10 GENES
GSHV GROUND SQUIRREL HEPATITIS V,CONPLETE
HBVADR HEPATITIS B VIRUS (ADR),COMPLETE
HBVADW HEPATITIS 8 VIRUS (ADW),COMPLETE
HBVADYW HEPATITIS B VIRUS (ADYV),ANTIGEN
HBVAYW HEPATITIS B VIRUS (AYW),CDMPLETE
HPV16 HUMAN PAPILLONAVIRUS 16,COMPLETE
HPV1A HUMAN PAPILLOMA VIRUS 1A,COMPLETE
HSV1 HERPES SIMPLEX VIRUS TYPE 1, 15 GENES
JCV JC POLYOMAVIRUS, COMPLETE
LPV LYMPHOTROPIC PAPOVAVIRUS,COMPLETE
NMLV MOLONEY NURINE LEUKEMIA VIRUS,COMPLETE
PYA2 POLYOMA VIRUS STRAIN A2, COMPLETE
PYA3 POLYOMA VIRUS STRAIN A3, COMPLETE
RSVPRAG ROUS SARCOMA VIRUS(PRAGUE C), COMPLETE
SFFV FRIEND SPLEEN FOCUS-FORMING V,COMPLETE
SSV SIMIAN SARCOMA VIRUS(PROVIRAL),COMPLETE
SV40 SIMIAN VIRUS 40, COMPLETE
TMVV TOBACCO MOSAIC VIRUS( VULGARE),COMPLETE
VSVIN VESICULAR STONATITIS V(INDIANA),COMPLETE
VZV VARICELLA-ZOSTER V,US COMPONENT;5 GENES
WHV WOODCHUCK HEPATITIS VIRUS, COMPLETE
***s*** BACTERIOPHAGE

Fl BACTERIOPHAGE Fl, COMPLETE
FD BACTERIOPHAGE FD(478), COMPLETE
G4 BACTERIOPHAGE G4, COMPLETE
IKE BACTERIOPHAGE IKE, COMPLETE
LAMBDA BACTERIOPHAGE LAMBDA, COMPLETE
M13 BACTERIOPHAGE M13, COMPLETE
MS2 BACTERIOPHAGE MS2, COMPLETE
PHIX174 BACTERIOPHAGE PHI-X174, COMPLETE
T7 BACTERIOPHAGE T7, COMPLETE
TA BACTERIOPHAGE T4, 13 GENES
***a*** EPSTEIN-BARR VIRUS
EBV EPSTEIN-BARR VIRUS(B95-8), COMPLETE
****x* HMITOCHONDRIA
HUMNT HUMAN MITOCHONDRIA, COMPLETE
NUSMT MOUSE MITOCHONDRIA, COMPLETE
RATMT RAT(SPRAGUE-DAWLEY) MITOCHONDRIA,7 GENES
BOVNT BOVINE MITOCHONDRIA, COMPLETE
DROINT D.MELANOGASTER MITOCHONDRIA, 5 GENES
DR02MT DROSOPHILA YAKUBA MITOCHONDRIA, 6 GENES
ANIMT A.NIDULANS MITOCHONDRIA, 8 GENES
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