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HEBEGRL 4 . DDBJnewsTlogin LT R BHEHA2BAIZ ELNTE 9,

B 3E [0 &
A4 M-380Q/UTS (Unix System V Release 2)
0559-75-6036 CCITT 2400/1200 bpi, MNP error correction
6037 CCITT 2400/1200 bpi, MNP error correction

MicroVAX I11/VMS
0559-75-6038 CCITT 2400/1200 bpi, MNP error correction

W& FACOM 380Q/UTS

0559-75-0771 : 676 CCITT 2400/1200 bpi
677 CCITT 2400/1200 bpi
678 CCITT 2400/1200 bpi
679 CCITT 2400/1200 bpi

DDX-P address : 522-5127 (Hif]EE OIJH A 163-060-522-5127)

e MR FMFEE < Full duplex, Remote echo, No party, 8 bit code
1 start bit, 1 stop bit, Xon/Xoff
e UTS DOIFH AW\ Break 51 & ¥ 2400 bpi—>1200->300 = 24002 ) v 8 X % 3,
e VMS DIFE . autoband RER I VEBHYVB|IX TCIOT, <CR>Z2HEX-T
(AR S

UTS login Bf D # X
e usernameld % F E/NXFE
(Initial of first name + first 7 characters of last name)
e terminal type IXPC9801®MD msdos Hidefault T3, vti00 T DOMB L D
WMABRY R—PINTWVE T,

VAX login BE O &# &
e terminalld DEC®#i K (VT100,VT200,...)H». dumbiXOH ¥4 £—Fr L 29,

UTS, VMS 2 O fth @ & # (SUN, IRIS) X H Witremote loginmalfE ¢T3,
UTS T ”gentinfo” a2V F2FHL, ZOMBELEHRLZ2EBTT IV,
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7B, NIHOGenBankid X4'H Dr. J. Cassatti & EMBL® Dr. C. Sander’ 19884E10AKH
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Table 1. The numbers of entries and bases in each release of the DDBJ database

Release Date Entries Bases
1 07/87 66 108,970
2 01/88 142 199,392
3 07/88 230 345,850
4 01/89 302 535,985

Table 2. Journals scanned by the DDBJ and the number of papers found to
include original DNA sequences; this data was collected in January 30, 1989.

Journals published in Japan: entries papers

Agricul Biol Chem Vol. 44(01)80-46(12) 1982
Vol. 47(01) - 47(12) 1983
Vol. 48(01) - 48(12) 1984
Vol. 49(01) - 49(12) 1985
Vol. 50(01) - 50(12) 1986
Vol. 51(01) - 51(12) 1987
Vol. 52(01) - 52(10) 1988
Cell Struc Funct Vol. 11(01) - 11(04) 1986
Vol. 12(01) - 12(04) 1987
Vol. 13(01) - 13(05) 1988
Chem Pharm Bull Vol. 34(12) - 34(12) 1986
Vol. 35(01) - 35(12) 1987
Vol. 36(01) - 36(10) 1988
Devel Growth Diff Vol. 28(01) - 28(06) 1986
Vol. 29(01) - 29(06) 1987
Vol. 30(01) - 30(06) 1988
J Biochem Tokyo Vol. 99(01) - 99(06) 1986
Vol.100(01) -100(06) 1986
Vol.101(01) -101(06) 1987
Vol.102(01) -102(06) 1987
Vol.103(01) -103(06) 1988
Vol.104(01) -104(06) 1988
Jpn J Cancer Res Vol. 77(01) - 77(12) 1986
Vol. 78(01) 78(12) 1987
Vol. 79(01) 79(10) 1988
Jpn J Genet Vol. 50(01)75-60(06) 1985
Vol. 61(01) - 61(06) 1986
Vol. 62(01) - 62(06) 1987
Vol. 63(01) - 63(05) 1988

— AN e DN o
PN O~ O 0N mOOCOO0O0O0O0O0 { ( gWNhO=O
SmUANO =~ ON G AR RO OCOCOO L WNO~O

Microbiol Immunol Vol. 31(02) - 31(12) 1987 3 2
Vol. 32(01) - 32(10) 1988 1 1
Plant Cell Physiol Vol. 28(01) - 28(08) 1987 2 2
Zool Sci Vol. 3(01) - 3(06) 1986 0 0
Vol. 4(01) - 4(06) 1987 0 0
Vol. 5(01) - 5(04) 1988 0 0
Nippon Ika Daigaku Zasshi  Vol. 54 1987 2 2 Not scanned
Journals published outside of Japan:
J Gen Virol Vol. 68(03) - 68(12) 1987 38 27
Vol. 69(01) - 69(11) 1988 53 33
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Data Entry System

v v

Journal Scan E-mal to DDBJsub €—— Floppies
Paier Selection—® Request of Data Submission accept - stamp accession number
Sequence Typing < E-mail to DDBJacc and Acknowledgement
and Annotation
getaccno - get an accession number
chkseq - compare sequences typed twice with each other
mkent - make a prototype of entry
adminent - put an entry into the prerelease database.
v deltaent - update an entry in the database
Review ® Inquiry or Request of Data Review to Authors
Isent - list entries in the prerelease database
getent - get an entry from the database
orgnam - get a prefix of locus name for specific species
entrf - reformat an entry
taxfix - check taxonomy
cdstr - translate to peptide sequences
cdsext - extract coding sequences
admincds - put a cds file into the prerelease database
adminprt - put a pept file into the prerelease database
mvent - move entry files from the prerelease into the release database
acctoent - rename entry files from accession number to locus name
Update <

enttoacc - rename entry files from locus name to accession number
findent - list entry files in the database

rment - move entry files from the release into the prerelease database
getcds - get a cds file from the database

getprt - get a pept file from the database

deltacds - update a cds file in the database

deltaprt - update a pept file in the database

Data Release
mkrelease - make a flat file of database for release
accnumidx - make an accession number index file
jouridx - make a journal index file
shortdir - make a short directory file

FIGURE 1 Data flow and commands that are used at each step of data entry
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GenBank Release 54 (12/87). DDBJ Release 4 (1/89)
e Features table®2 Z L Sites tableldNew features table BN I h i,
GenBank Release 55 (3/88). DDBJ Release 4 (1/89)
e LOCUSVY 2 — FOBEARAMNE DT, &IV —78 (3 XFERB) 2882 &, ¥tH
FOHFEAXAMREBLARNKKE D - 2o
e F—ZARDOV RN EHR/RKT BSTANDARDY 2 — K ASREFERENCEV a— FO—# & L THE
mIhi,

Fhy SRUTOE S BEEMNHE I TW S,

cMXMERBRDODERFTEZEET 5 FiE.
F—#% v 2 ( DDBJ, GenBank, EMBL, PIR )ix National Library of Medicine
(USA) L R CERBOERILEHED TV B,
e EMBL RS F—42 T U ORDVK T 2FEHITIFETD 5,
e New features table ®{#ifl ( DDBJ/EMBL/GenBank tifi)

BROLYEEREFRF— 7 ERICHE I % New features table O TH 5, REK DFeature
s table & GenBank# 3N\ EMBLAN & DR RMiIMN D o oo BEBFEHDOZE < A Keywords?
AWK EZR I A ERARAETHSD, 2 AV PELCHERIDUARERELE
RELULTCTu T SAaCREHRRVEBEE Lo, Thid, REMHYVT Y 3Features tablei
BHZOLAFRBERBREIB S TCTHLARBEFARENVAL P FOBEEERI T
ZHEMND D EBbh B, —F, BIEDFeatures tableTid EMBL format GenBa
nk formatO BEXNEBMMBEHEERIDEK B, COXIBKEBED LI 5 T New features t
ableAt DDBJ, EMBL, GenBank . FEITER S hic, IEHREHEBIEETDI - LD, BER
E2HBRE2HLELL, 19884F JAKRSTEHM L s New features table definition manual
RPHREBECWATSDOT DDBIFTCHLAAFL2ERMNBEVAEY, DTHHIEZOREZRT,



Old and New Feature Tables: GenBank and EMBL entries

GenBank Old Entry

LOCUS HUMPALB 614 bp ss-mRNA PRI 15-JUN-1988
DEFINITION Human prealbumin mRNA, complete cds.
ACCESSION M10605
KEYWORDS prealbumin.
SOURCE Human liver, cDNA to mRNA, clone PA7.
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Vertebrata; Tetrapoda; Mammalia;
- Eutheria; Primates; Anthropoidea; Hominoidea; Hominidae.
REFERENCE 1 (bases 1 to 614)
AUTHORS Wallace,M.R., Naylor,S.L., Kluve-Beckerman,B., Long,G.L.,
McDonald, L., Shows,T.B. and Benson,M.D.
TITLE Localization of the human prealbumin gene to chromosome 18
JOURNAL Biochem Biophys Res Commun 129, 753-758 (1985)
STANDARD simple staff review
COMMENT Draft entry and sequence in computer readable form for [1] kindly
provided by M.R.Wallace, 26-DEC-1985.
FEATURES from to/span description
pept 26 469 prealbumin
sigp 26 85 prealbumin signal peptide
matp 86 466 prealbumin
mMRNA < 1 614 prealb mRNA
refnumbr 1 1 numbered 1 in [1]; zero not used
BASE COUNT 148 a 162 ¢ 155 g 149 t
ORIGIN 247 bp upstream of AluIl site; chromosome 18.

GenBank New Feature Table

FEATURES LOCATION/QUALIFIERS
sig peptide 26..85
mat_peptide 86..466
/product="prealbumin”
CDS 26..469
/product="prealbumin”
mMRNA <l..614
BASE COUNT 148 a 162 c 155 g 149 t
ORIGIN 247 bp upstream of AluIl site; chromosome 18.
e s St et et e
10 20 30 40 50 60 70



EMBL Old Entry

ACACO1 standard; DNA; 1571 BP.
v00002;

26-JAN-1984 (species spelling)
15-JUN-1983 (first entry)

Acanthamoeba castelani gene encoding actin I.
actin.

Acanthamoeba castellani (amoeba, amibe, Amoebe)
Eukaryota; Protozoa; Rhizopoda.

[1] (bases 1-1571; enum. 1 to 1571)

Nellen W., Gallwitz D.:;

"Actin genes and actin messenger RNA in Acanthamoeba
castellani. Nucleotide sequence of the split actin
gene I";

J. Mol. Biol. 159:1-18(1982).

Key From To Description

TRANSCR 90 >1443 primary transcript

TRANSCR 91 >1443 primary transcript (alternate start)
MSG 90 451 exon 1

MSG 91 451 exon 1 (alternate start)

CDS 137 451 actin part 1

IvVs 452 580 intron I

MSG 581 >1443 exon 2

CDS 581 1390 actin part 2

Sequence 1571 BP; 313 A; 535 C; 389 G; 334 T;

EMBL New Feature Table

XX
FH
FH
FT
FT

FT

FT

Key Location/Qualifiers

prim transcript one-of (90,91)..>1443

exon one-of (90,91)..451
/number=1
intron 452..580
/number=1
exon 581..>1443
/number=2
CDS join((137..451), (581..1390))

/product="actin I"

Sequence 1571 BP; 313 A; 535 C; 389 G; 334 T;



New Feature Table: Backus-Naur form

Feature table is an optional part of an entry. Full entry syntax is specified elsewhere.
feature_table ::= <feature_table_header><feature_table_body>

feature_table_header ::= FH Key Location/Qualifiers
FEATURES Location/Qualifiers

feature_table_body ::= <feature> | <feature_table_body><feature>
At least one feature is required.

feature ::= <feature_key><feature_details>

Key is required, location required, qualifier list optional
feature_key ::= <symbol> | -

feature_details ::= <location><qualifier_list> | <location>

There exists a table of legal keys. "-" is a placeholder for no key.

location ::= <absolute_location> | <feature_name> | <literal_sequence> |
<functional_operator>(<location_list>)

absolute_location ::= <local_location> | <path> : <local_location>

path ::= <database> :: <primary_accession> | <primary_accession>
feature_name ::= <path>:<feature_label> | <feature_label>

feature_label :== <symbol>

local_location ::= <base_position> | <between_position> | <base_range>
location_list ::= <location> | <location_list>,<location>
functional_operator ::= <symbol>

base_position ::= <integer> | <low_base_bound> | <high_base_bound> |
<two_base_bound>

low_base_bound ::= > <integer>

high_base_bound ::= < <integer>

two_base_bound ::= <base_position>.<base_position>
between_position ::= <base_position>*<base_position>

base_range ::= <base_position>..<base_position>

database ::= <symbol>

primary_accession ::= <symbol>

literal_sequence ::= <sequence_character> | <literal_sequence><sequence_character>
sequence_character ::=alblcldiglhlkiminirisitiulviwly
qualifier_list ::= <qualifier> | <qualifier_list><qualifier>

qualifier ::= /<qualifier_name> | /<qualifier_name>=<value>
qualifier_name ::= <symbol>

value ::= <simple_value> | (<value_list>) | (<tagged_value_list>)

simple_value ::= <integer> | <location> | <reference_number> | "<text_string>" |
<symbol>

value_list ::= <value> | <value_list>,<value>

tagged_value_list ::= <tagged_value> | <tagged_value_list>,<tagged_value>
tagged_value ::= <tag>:<value>

tag ::= <symbol>

reference_number ::= [ <unsigned_integer> ]

symbol ::= <letter> | <symbol><symbol_character> | <symbol_character><symbol>
text_string ::= <string_character>| <text_string><string_character>
unsigned_integer ::= <digit> | <unsigned_integer><digit>

integer ::= <unsigned_integer> | - <unsigned_integer>

string_character ::= <letter> | <digit> | <punctuation> | ""

symbol_character ::= <up_case_letter> | <low_case_letter> I<digit> 1 _1-1"1*
letter ::= <up_case_letter> | <low_case_letter>

up_case_letter ::= A IBI...1Z

low_case_letter ::=albl..lz
digit:==0111213141516171819
punctuation ::= <space> | HI#1$ 1% 1 & I'I(1) 1 *1+1,1-1.1/L: 1 1<I=I>1?1@ [

INFTIAT_ P i {I<bar> 1} 1~
bar ::=1
space ::= ascii 32 —11—



Feature key relationship tree

misc_feature

. misc_difference
a) conflict

b) unsure

¢) old_sequence
d) mutation

e) variation

f) allele

g) modified_base

. misc_signal

a) promoter
1) CAAT_signal
2) TATA_signal
3) -35_signal
4) -10_signal
5) GC_signal

b) RBS

c) polyA_signal

d) enhancer

e) attenuator

f) terminator

g) rep_origin

. misc_RNA
a) prim_transcript

1) precursor_RNA

a)mRNA
b) S'clip
c) 3'clip
d) SUTR
e) 3'UTR
f) exon

g) CDS

1) sig_peptide
2) transit_peptide
3) mat_peptide

h) intron

i) polyA_site
j) IRNA

k) tRNA

1) scRNA

m) snRNA

4.

repeat_region
a) repeat_unit
b) LTR

c) satellite

. misc_binding

1) primer_bind
2) protein_bind

. misc_recomb

a) cellular

b) iDNA

c) insertion_seq
d) transposon
€) provirus

f) virion

misc_structure
a) stem_loop
b) D-loop



Qualifiers for Feature Keys

Qualifiers Examples

/anticodon=(pos: ,aa: ) /anticodon=(pos:34..36, aa:Phe)
/bound_moiety= /bound moiety="repressor"

/citation= /citation=[3]

/codon=(seq: ,aa: ) /codon:(seq:"ttt", aa:Leu)
/codon_start= /codon_start=213

/cons_splice= /cons_splice=(5'site:YES, 3’'site:NO)
/direction= /direction=LEFT

/EC_number= /EC_number=1.1.2.4

/evidence= /evidence=EXPERIMENTAL

/frequency= /frequency=0.85

/function= /function="essential for recognition of cofactor"
/gene= /gene="ilvE"

/label= /label=Albl exonl

/mod_base= /mod_base=m5c

/note= /note="This qualifier is equivalent to a comment."
/number= /number=4

/organism= /organism="Homo sapiens"

/partial /partial

/phenotype= /phenotype="erythromycin resistance"
/product= /product="catalase"

/pseudo /pseudo

/rpt_family= /rpt_family="Alu"

/rpt_type= /rpt_type=INVERTED

/rpt_unit= /rpt_unit=Alu rptl

/standard name= /standard name="dotted"

/transl except=(pos: ,aa: ) /transl_except=(pos:213..216, aa:Trp)
/type= /type="W64msw"

/usedin= /usedin=X10087:proteinx
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ANOWHEHE  3) Common DNA Data Submission Form (F— 2 BH oL BRKX) OER.
{5 H 4) BF =NV 2O@MH T % Accession number OIF#M 5) GenBank, EMB
L 7+—<v b (Feature & Sites V2 —F) O®E 6) BEF— % <—2x (RDB) o
RE, <9,

F—=ONBRIEMANBER > TAHMOZROBNHELBELLET, TOLDNEAND
RF— 2 OHERBOMNIBVRETT, TCTCREF— IV IHTCREOSERLT
BVEST, WEBANVZATF 20 LE»0BBEATRNENRORRMEL2SHEIT B ENH
BWO®, DB BHACHRIh 32 MME2 T cHY LAF— 22 NEANDLTBY ET,
FLNBER Do TCTF— Y OREZORNZRDZ2OBF—0E2ED B DI IR
RCFe ZTONRDF—INV 7 TERBEIFCHHE2RDBIEEBVEL R, BREY
BTCREABRBLYVETOCRHNOFERD LIS ORI, DDBJ & LTI, DNA EBH
F—=2288RXOFHI Data Submission Form (7o v E— LHIRY) 2XMLF—
IRVINDF—IORUE2FBRINUCHILPITCOVELTS LS5, FMBEEORER N
PEBHOVLTCHBD T, BHESERCEXEILTH, BREPEIE2HHEOLTRN
TEVETEIIBEHOVVAELES, 2% F LCRTREITCHEETEIVET IS BREVE
LdFEd,
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DDBJ, EMBL, GenBank~A®d F— #BHIK 20T

ER=4
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Txo2o0»HVFEF, ERNDbOREBEFEITE., 1) ANWNREIIZEHMEOLE 2) ¢
WMk~ HEFH  3) Common DNA Data Submission Form D FERK. {#H 4) BF—
YRV 2 OHT A Accession number DO IEEH 5) GenBank, EMBL 7 # —< v b (F
eature & Sites Va—F) O®KH 6) BHFEF— ¥ ~*—2 (RDB) OXFEHEE, FTI,

F— Y ONBRIEMABERF > AMOZAROHTNE2SLELLET, TOLDWEAN
BF—FOHERBVANIRVRRTT, TOLDF— IRV 7 3WEEFEDOHXRIC Data
Submission Form 2N UL F =XV 2ADINA A F—70RU{Z2FOCHLITITED 29,
F= 9 OHREBORINTF—0EZHDB DR IATARTYT, Bt a2 HEw
OEZTWMNT &V,

F—2ORNBRPELTER, BEF— IRV I7HTcREOSEZ2LTHEY 3, DDBJ X
HEOHEERBH LAF— I 2NEANTEILE2EHBLTVETH, HAEATRNE
ANYZATFADLED»OPNBERNROZRMELSET B LBBEHAOND. DDBJ BXHEKTH
MENIZMBPELEITCHYELF—IE2NEANLTEV T, TOLD. HEOHNESR
DAEMIBRBI B ENYFETIDO T, EMBL, GenBank 25 F— 7B 2KkE I 3
TERZVEEWVWET, HiIZ Nucleic Acid Research "D IIFE EMBL NDF— %
OREBEHLEB>TVET, DDBJE L TR, TDLHBEHEAED DB RF—F72EHL
CTREEBE 2BV LTVWE T, F— 7 XEBETEE T EMBL, GenBank REXLEITOT
REOv23d0FER A, ChE. HEOREBFRER AR T T, K DDBIAF
— Y HRHEELTCRBD NI DRI BUBET, S FRFARBOABEVELET,
L. DDBIREYANLLF— % d% GenBank, EMBL & DDBJ BHTEHEHFENIh T,

BRBBF—ORBIARLEROVTHEBRAIRERECBEVYLEY, BENN—-YF VY
a—= 3 —OFARBEATTOT, BIF—F2ANLTVEABBVEEVETALZD
MEERRYWHAEEVWET, HER

(1) EFHBER LSO

(2) ZuyE—F 4+ 227 : S-DOSH 7 v v ¥ — (5.25”, 3.5”) d L L E Macintosh H

B) WK F—7 (9bv 59 72)

TEHEVYVWELEYT, RBHEVWEEZELOR

(1) Data Submission Form R XA3BMH F— 7 DER

(2) DNA BB F— %

DNA EE%|5 — # & Data Submission Form OBREBIWCEML TF &V, Data Submission F
orm AMHardcopy RUD B WVWIHBARB 72y E—TBEVLETDOTERKOY 7 by T7H
LIAREBEZHVERLTTEIV, BB7 A NVEHERTAIBIRIE, FABRTeSSATH
HOBEIIUTOELRBAAERT IV,

(1) Z74A4NVRBBEHERBTFFAMNI > ANTHB L,

(2) —fTOESWE 80 ZUTFTTHBZ¢, TXRZ BTFRITTRDBZ &,

BN NX—V I N AVEL.—9—TF— 2R TAB7—FRy—SL2HVS & %3,
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MAEET IV,



—BEFBROREBFEERELISF— IS TI vy av TR HEATCREINILREE
RERLTOVERA, DDBJORFEFAHAHEHE, REBTEHMFERXy b7 - 27R3BHINT
VWES, FoREFSOHNOLD OB THEOHAHRZ., MAZGE2 LI CTHHEAHTA
T3, ERleCcdbFIATEET, ARBHE. ARBEL2FAHLIBIOHHEBR X—V T
AV E2—9—%2EB L. ddbijnewsTlogin Ly F— 2 2EHERELED7 » A V2B FHE
CDDBJ(DDBJsub@niguts.nig. junet), EMBL(EMBLsub@niguts.nig.junet)X iXGenBank(GBsu
b@niguts.nig.junet)EREL T T IV, DBIEN ZDA—NR2EF— IRV I2AEEV]
L%9, Data submission form by v 54 VHOL ONRDIBIHEHEILSOFRAV T T,
UTweBED7» DDBJFHEMIC login U submission $3FE AR LTCH T, #
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ITHEN—FF 4 22708dHIE UNIX(PC-UX) 2BMAThEAETT, INXHHEBEZ RS
DF ¥ 0559-75-0771 N} 647 SRFEFTCTHEBT IV,

How to submit data to databank
1) Get a online submission form by using "getinfo".
% getinfo
i;ém ? DDBJ news* choose DDBJ-news
;;ém ? data_submit choose data_submit
i;ém ? ddbj-form choose ddbj-form
page ... : h get help

page ... : s ddbj-form save ddbj-form into "ddbj-form"

HH H H H H X

page ... : ¢ quit

item ? q quit getinfo

item ? q

%

% 1ls -1i ddbj-form # make sure there is a ddbj-form

2) Transfer ddbj-form into your PC; it is assumed that kermit is used at the PC.

% kermit
C-Kermit> server # enter server mode

(Type ctrl-] c. to get ms-kermit command mode.)
Kermit-MS> get

Remote Source File: ddbj-form

Local Destination File: ddbj.frm

Kermit-MS> finish
Kermit-MS> connect
C-Kermit)> exit

%



3) Edit ddbj.frm at your PC; put DNA sequences and others at the end of form.

Your electronic mail address is

your-loginnameZniguts.nig.junet@vax2.nlm.nih.gov
if you have an account for the "niguts". Otherwise, leave
its field blank.

- Please be careful to make files readable by any program; especially
if you make it in PC.

- Files must be simple text files; nondocument-open for Word Star.

- Each line must be shorter than 80 characters and ended by
<CR> and/or <LF>.

- If you want to use floppy for data submission, please don’t forget
to format floppy disk compatibly with IBM-PC; see "ibm-pc_floppy".

- You may obtain a floppy diskette of submission form from the DDBJ.

4) Send ddbj.frm to the host computer; it is assumed that kermit is used
at the PC.

% kermit
C-Kermit> server

(Type ctrl-] c. to get ms-kermit command mode.)
Kermit-MS> send ddbj.frm ddbj.frm

Kermit-MS> finish
Kermit-MS> connect

C-Kermit> exit
% conv -filtcr ddbj.frm # remove ctrl-Z EOF marks.
% pg ddbj.frm  #make sure that it has correctly been transformed

5) Send ddbj.frm to an appropriate databank by electronic mail.

The data banks agreed to share journals that each data bank scans for data
entry. So, if your data is published in one of those journals, please
submit your data to the data bank that is in charge of that journal.
"journal-list" shows what journals each data bank scans.

Mailing address (...@niguts.nig.junet):
ddbjsub or DDBJsub data submission to DDBJ
emblsub or EMBLsub data submission to EMBL
gbsub or GBsub data submission to GenBank

Example:

% mailx -s "sequence name submitted" emblsub SLOGNAME <ddbj.frm
% (wait 30 sec)

% mailx

? (type mail number to see the copy of the mail that you have sent to
"emblsub".

?q
%

6) You will get an acknowledge from the databank within a few days by
electronic mail.

6) Thanks for your cooperation.
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SUMMARY

INTERNATIONAL ADVISORY COMMITTEE
FOR
DNA SEQUENCE DATABASES

The International Advisory Committee for DNA Sequence
Databases held its first meeting in Bethesda, Maryland, on
February 15 and 16, 1988. The names of the advisors
representing the United States, Europe, and Japan are
attached.

The Advisory Committee was assembled following a
recommendation of the NIH/EMBL Workshop held in Heidelberg,
Federal Republic of Germany, February 25-27, 1987. The
recommendation arose from a concern that the success of the
DNA sequence databases, the EMBL DNA Sequence Data Library,
GenBank in the United States, and the DNA Database of Japan,
depends on the active collaboration of the three databases.
To facilitate this collaboration, the Workshop recommended
the establishment of this committee to offer coordinated
advice to this crucial effort.

The meeting began with presentations from the database
managers on efforts to date with a focus on collaborative
aspects. Noteworthy has been success in several areas:
division of the responsibility of scanning journals to avoid
duplication of effort, the introduction of a scheme that
prevents duplication of accession numbers, the adoption of a
common data entry form.

One area that has not been resolved in the inclusion of
common data items in the two original databases, GenBank and
the EMBL DNA Data Library. This problem revolves around the
difficulty in adopting a common features table, the table
which is used to provide the annotation of the biological
features of the sequence data. To resolve the differences, a
workshop was held in May 1986 and followed by a meeting of
representatives of GenBank, EMBL, and DDBJ in November 1987.
The result of these meetings was a features table document
developed with the purpose providing a comprehensive plan for
annotation that solved many of the problems that both
databases were experiencing with annotation. This document
reached final stages just before the International Advisors
Meeting. 99



Another concern of the Committee was that many sequences
derived from articles published two or three years ago had
yet to appear in any database.

Following discussion, it was the consensus of the
International Advisory Committee that although the
collaboration was going well with a number of achievements
cited above, the committee was disappointed that further
progress had not been made in achieving agreement on a common
features table. Achieving such an agreement is critical to
the continued success of the three databases because with the
expected explosion in sequencing efforts, both in the United
States and abroad, the databases will not have the luxury of
spending manual effort to translate the entries from one
format to another. To achieve this translation automatically
requires the adoption of common data items. In addition, on
the basis of a brief examination, the committee felt that the
proposed features table scheme might prove too complicated
for general use.

As a result of these discussions the committee made the
following recommendations:

- The three databases should agree to a minimum set
of common data items for each entry.

- There should be a common features table adopted by
the three databases. The committee urged that the
data within the database not be over interpreted.

- The databases should remove the backlog of sequence
data appearing in the earlier literature.

- The databases should be working on plans to include
pointers to other genetic databases.

Because of the critical nature of the first two goals, the
Committee urged their implementation within six months.

To monitor progress, the committee agreed to meet annually
and to request frequent progress reports.



FIRST INTERNATIONAL MEETING FOR DNA SEQUENCING DATABANKS
Monday, February 15
9:00 AM Introductory Remarks........ Dr. Soll
Dr. Kirschstein
Dr. Philipson
Dr. Uchida

Overview of Current Databank Operations

9:30 AM GenBank.....oovveeneennns Dr. Kelly, Dr. Benton,
Dr. Burks

10:00 AM EMBL Data Library........ Mr. Cameron

10:30 AM DNA DataBank of Japan....Dr. Miyazawa

11:00 AM Coffee Break
11:30 AM  Panel Discussion of the GenBank, EMBL,
DDBJ Collaboration......eeveieeeceenecnnnas

Dr. Peterson, moderator,
Dr. Burks, Mr. Cameron,
Dr. Miyazawa

12:30 PM  Lunch at a nearby restaurant

2:00 PM Executive Session for Advisors

Committee Discussion on their Role as Advisors
for the Databases

3:00 PM Coffee Break
3:15 PM Discussion of Specific Issues

-The need for common data items in the
different databases.

-The need for rapid exchange of data among
databanks.

-The advisability of databases proceeding with
Phase II agreements.

-The creative use of curators to monitor
completeness and to update entries.

-The role of the CODATA committee in
coordinating databases.

-The ties between the DNA databanks and the
protein databanks have increased. Should
this trend increase?

-Development of interfaces for access to
databases.

5:00 PM  Adjourn

6:00 PM Dinner at a nearby restaurant

Tuesday, February 16

8:30 AM  Continued Discussion of Specific Issues

10:30 AM  Coffee Break
12:00 noon Lunch at a nearby restaurant
1:00 PM Continued Discussion of Specific Items

2:30 PM The meeting is closed.
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1. Members of Advisory Committee

From Europe

Prof. Richard T. Walker Molecular biologist, Editor of Nucleic Acid Research
Department of Chemistry of the University of Bermingham

England

Prof. Piotr Slonimski Molecular biologist

CNRS

Centre de Genetique Moleculaire

France

Dr. Rolf Fritz Computer scientist

Deutshes Institut fur Medizinische Dokumentation und Information
West Germany

From U.S.A

Prof. Dieter Soll Molecular biophysicist
Department of Molecular Biophysics and Biochemistry
Yale University

New Haven

Dr. Michael Waterman Applied mathematician: sequence analysis
University of Southern California

Los Angles

Dr. Michael Coombs AI researcher: natural language

Computer Research Laboratory
New Mexico State University
Las Cruces

From Japan

Prof. Hisao Uchida Molecular biologist
Teikyo University

Prof. Minoru Kanehisa Biophysicist
Kyoto University



2. Representatives of granting organizations

Dr. Lennart Phillipson
Director-General
EMBL

Dr. Ruth L. Kirschstein
Director
National Institute of General Medical Sciences

Dr. James Casatt
Genbank project officer
National Institute of General Medical Sciences

Dr. Jane Perterson

Genbank project officer
National Institute of General Medical Sciences

3. Staff members of databanks

From EMBL Data Library

Dr. Graham Cameron
EMBL Data Library

From GenBank

Dr. Mike Kelly
Principal Investigator
IntelliGenetics, Inc.

Dr. Christian Burks
Co-Principal Investigator
Los Alamos National Laboratory

Dr. David Benton
GenBank Manager
IntelliGenetics, Inc.

Dr. Tom Marr
Computer scientist
Los Alamos National Laboratory

From DDBJ

Dr. Sanzo Miyazawa
National Institute of Health

OBSERVERS



For the "First International Meeting for DNA Sequencing Databanks" held at the NIGMS from Feb. 15 to 16, 1988.

Activity
of
the DNA Data Bank of Japan

Sanzo Miyazawa

DNA Data Bank of Japan
Laboratory of Genetic Information Analysis
Center for Genetic Information Research
National Institute of Genetics
Mishima, Shizuoka 411
Japan

E-mail: ddbj%nigsun.nig junet@relay.cs.net

DDBYJ staffs
Sanzo Miyazawa Manager/Database administrator
Hidenori Hayashida  Scientific Reviewer
Motono Horie Secretary



1. Introduction

DNA data bank of Japan was established in the National Institute of Genetics with grant from
Japanese government in April, 1986. This would be a result of efforts of many people, especially Profs.
H. Uchida, T. Ooi, and M. Kanehisa, who realised importance of the databank and its impact on the
research of bioscience in Japan and also in the world, and then persuaded the government to establish
the databank in Japan.

Support for the DDBJ is a commitment of the government and the grant for running the databank is
not temporary but rather permanent. The National Institute of Genetics is fully responsible for running
the databank. At present, this project consists of two full time faculty positions, some running budget,
and computer facilities. This organization consisting of staffs, machine and building has been com-
pleted in April, 1987. Since this project started in the Institute, it had been directed by late Prof. Takeo
Maruyama, who was supposed to be here but regrettably died last December.

There are two advisory committees for the DDBJ, one of which is a committee within the Institute
and other is run independently of the Institute and chaired by Prof. Uchida. The Uchida committee
consists of a wide range of scientists from basic to applied fields and from computer specialists to
experimental molecular biologists. The function of both committees is to guide the Japanese project of
the database which has just begun.

Under their advises, the DDBJ is operated by two scientists, a secretary and a few annotators who
are all part-timers.

2. Tasks of DDBJ

Tasks of the DDBJ are
1) DNA data collection and data entry in collaboration with other databanks,
2) data distribution, including secondary distributions of GenBank and EMBL data in Japan,

3) to provide researchers on-line access to DNA databases and programming tools for sequence
analysis, and

4) to publish newsletters for an advertisement of DDBJ activity.

In the case of GenBank, the LANL does data collection and the IntelliGenetics provides data distri-
bution and on-line access to databases. In our case, DDBJ has both functions of the LANL and Intelli-
Genetics. Beside data collection, we redistribute GenBank, EMBL, and NBRF-PIR databases in Japan
with permission from those databanks. In addition, We must develop and provide research tools for
DNA and protein information analysis. To let people know such activity of the DDBJ, we have pub-
lished newsletters several times. The newsletters contain articles that describe the state of international
collaboration among databanks and others such as a EMBL-NIH workshop held at Heidelberg last
February and a meeting for staff members of databanks held at the IntelliGenetics last November, and
how to submit data to databanks as well as matters of interest specific for Japanese scientists such as
available databases, how to access the DDBJ computer system and how to use the databases. We hope
that the newsletters can serve the community of Japanese scientists to realize the international trend of
databank activity. Such an advertisement of databank activity is also conveyed through on-line service
of the DDBJ computer system; any information of our activity may be obtained by accessing the com-
puter system,

In the following, I will briefly report about the present state of data collection and data input by the
DDBIJ.
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3. Data collection

DNA data collection and data entry are a primary task of the DDBJ. Our data collection is carried
out in collaboration with the GenBank and EMBL.

We started collecting DNA data in December, 1986. Before starting data input, we had a lot of dis-
cussion about what kind of data should be collected, and what format should be used, and so on.
Speaking of data format, we thought that we should not use a new format but either one of the Gen-
Bank or EMBL format. We decided to use the GenBank format, because a format which had been used
in Japan is almost the same as the GenBank format. About one year ago, we had an experience to
input unannotated entries but no experience of making annotated entries. So we felt that we needed
such an experience, and then we regarded the first a few months as a learning period to make annotated
entries. In this period, we dealt with papers published in a wide variety of journals. As a result, the
DDBJ release 1 included some entries which were already input by other databases, GenBank or
EMBL.

When we started collecting DNA data, we did not have a computer system for data entry. The
computer system became available in April, 1987. Since then, we have been making a data entry sys-
tem. Because error checking programs became working, we released the first version of the DDBJ in
July, 1987. The release 1 included only 66 entries and 108,970 bases. Half year later, January, 1988,
we released the second version which included almost twice as much as data of the release 1, that is,
142 entries and 199,392 bases. The release 2 included files of journal index, accession number index,
short directory, and data submission form as well as DNA data.

Figure 1. Release note

DNA Data Bank of Japan
Release 2, January 1988
142 loci, 199392 bases, 8943 lines

This data base may be copied and redistributed freely, Files included:

vithout advance permission, provided that this 1) relnotes.txt: this note
2) ddbj.dna: DNA data
statement is reproduced vith each copy. 3) ddbj.cds: peptide coding sequences extracted from ddbj.dna
4) ddbj.pep: peptide sequences translated from ddbj.cds
5) journal.idx: journal index
6) idx: ion ber index
7) shortdir.idx: short directory
8) datasub.txt: data submission form

The 3rd and 4th files above vere generated by using
"seqext” and "pepttr" programs made by Dr. Jim Fickett
in GenBank, Los Alamos National Laboratory.

Prepared by:

Takeo Maruyama General Manager

Sanzo Miyazava Manager/Database Administrator Acknovledgements:

Hidenori Hayashida Scientific Reviever Ve thank GenBank for helps, especially for providing us
vith such tools that are useful for quality control in

Motono Horie Secretary data entry.

DNA Data Bank of Japan
National Institute of Genetics
Center for Genetic Information research
Laboratory of Genetic Information Analyses

1111 Yata
Mishima, Shizuoka 411
Japan

Phone: +81 559 75 0771 x647
E-mail: ddbjZniguts.nig.junet@relay.cs.net
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3-1. Data flow

Figure 2 shows data flow at the DDBJ. Data flow which we now obey is more primitive than data
flows at the GenBank and EMBL. An unskilled person regularly scans predetermined journals, and
takes photocopies of papers that include DNA sequences. One of DDBJ staffs who is working as a
scientific reviewer looks over the papers and judges whether they should be processed or not. Annota-
ton is done by qualified persons who are usually graduate students. One of undesirable things at this
stage is that annotators work with coding sheets rather than entering data directly to computer by using
editor. There are several reasons. Annotators are not familiar with computer and there is no support
tool such as sequence editor available for them yet. Beside, some of annotators work at home or dis-
tant places. After annotation sheets are checked by a reviewer, they are dealt with by punchers; base
sequences are checked by punching twice. Other portions of data are also checked for mistyping by
annotators. After that, they are checked by using programs in respect to format, taxonomy, journal
name, and start and stop codons and codon frame in coding sequences. Those programs for error
checking are ones kindly provided by the GenBank; they were programmed by Dr. Jim Fickett. I
would like to thank him and the GenBank for such a help.

Selection of papers ------ Data submission form
including DNA data l

Annotation
Check by reviewers
Data punching
Error check by annotators

Error check by using programs
- format
- taxonomy
- journal name
- coding sequence
start, stop codons
codon frame

Figure 2. Data flow

3-2. Journals scanned

We have principally scanned journals published in Japan. Journal names scanned are listed in
Table 1. In the last column, the first number means the number of entries and the second one within
the parentheses is the number of papers, which are already processed and entered into the DDBJ data-
base. If there are papers which are not processed yet, its number is shown at the end of line.

As expected, papers including DNA sequences do not appear in most journals published in Japan
except a few journals such as J. Biochem. (Tokyo), Agricul. Biol. Chem., and Jpn. J. Genet. Even J.
Biochem. (Tokyo) which published the most reports of DNA sequences in the Japanese joumals
included only 20-25 reports per year. The total number of papers including DNA sequences that were

—30—
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published in the scanned Japanese journals below were only about 30-40 per year. According to the
database search of MEDLINE that Prof. Uchida carried out, the total number of such papers are 17 with
a keyword, "molecular sequence data”, and 16 with "nucleotide sequence” in 1987. We are now plan-
ning to regularly scan such a few main journals, and use literature databases to search minor journals in
which there are published only few reports of DNA sequences in a year. By the way, reports from
Japanese research organizations were 148 of 1279 papers published in 1987 according to the BIOSIS
Preview database. We collected about 140 entries last year. This number is nearly equal to the number
of reports from Japanese organizations.

Because there are a small number of DNA sequences reported in Japanese journals, we have
scanned a few other journals published outside of Japan. At present, we have charge of J. Gen. Virol.
in the list. Other journals are officially scanned by the GenBank. A main obstacle to increase data
entries is that it is not easy for us to keep many annotators. At present, we have only two annotators,
and a reviewer all of who are part-timers. We will try to get as many annotators and reviewers as we
can.

Table 1. Journals scanned by the DDBJ update: 01/31/88

# entries  (# papers) not entered

Journals published in Japan:
Agricul Biol Chem Vol. 50(01) - 50(12) 1986 3 3)

Vol. 51(01) - 51(09) 1987 10 9
Cell Struc Funct Vol. 11(01) - 11(04) 1986 0 ©)

Vol. 12(01) - 12(04) 1987 0 ©
Chem Pharm Bull Vol. 34(12) - 34(12) 1986 0 )

Vol. 35001) - 35(06) 1987 0 ©)
Devel Growth Diff Vol. 28(01) - 28(06) 1986 0 ©0)

Vol. 29(01) - 29(05) 1987 0 )
J Biochem Tokyo Vol.100(01) - 101(06) 1986 35 22)

Vol.102(01) - 102(06) 1987 12 ) 0 (15+4)
Jpn J Cancer Res Vol. 77(01) - 77(12) 1986 0 ©)

Vol. 78(01) - 78(09) 1987 1 1)
Jpn J Genet Vol. 61(01) - 61(06) 1986 9 2

Vol. 62(01) - 62(04) 1987 3 3)
Microbiol Immunol We don’t have this journal.
Plant Cell Physiol Vol. 28(01) - 28(05) 1987 1 (¢))
Zool Sci Vol. 3(01) - 3(06) 1986 0 ©)

Vol. 4(01) - 4(05) 1987 (excl. 03) 0 )
Journals published outside of Japan:
J Gen Virol Vol. 68(03) - 68(11) 1987 21 13) 13 (12)
J Immunol Vol.138(01) - 139(10) 1987 11 5) 0 40)
Immunogenetics Vol. 25(01) - 26(06) 1987 0 ©) 0 27

Vol. 27(01) - 27(01) 1988 0 © o ©
J Gen Microbiol Vol.133(01) - 133(11) 1987 0 ©) 0 (14)

Note: The last three journals are not officially taken charge of by the DDBJ.
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3-3. Data entry system

Since the computer system became available in April, 1987, we have been making a data entry sys-
tem. Usually a database system may consist of subsystems such as

1) data entry system,
2) retrieval system, and
3) data analysis system.

It would be ideal to manage all of the three systems by using a single management system. However,
building such a system would take a time. We could not afford to choose such a way, because we
already started data input. So we decided to make each system independently.

We built a data entry system by utilizing SCCS (Source Code Control System) available in our
UNIX system. SCCS is a source management system with the following functions.

1) Version control
A record is kept with each set of changes of what the changes
are, why they were made, and who made them and when.

2) Exclusion control
Only one person can modify data at a time.

Both are critical in data entry with more than one persons.

3-4. Quality control

As I already wrote, data are checked at several stages. Input of base sequence is checked by
punching twice. Format, taxonomy, journal name, and start and stop codons and codon frame in coding
sequences are checked by using programs made by Dr. Jim Fickett in the GenBank. However, sen-
tences at reference, features, site and comments records, are not checked at all except by human review.
We are planning to use a spelling-checker for this portion. Our experience of checking coding sequence
regions indicates that non-coding sequence regions may include errors. Automatic checking of those
regions by programs should be employed as well.

We hope that the quality of data entered by the DDBJ is comparable with that of data produced by
the GenBank and EMBL.

3-5. On-line support for data submission

We are ready to help Japanese researchers to submit data to databanks including EMBL and Gen-
Bank. Our computer system joined the JUNET network for electronic mail and bulletin board. A spe-
cial account is available for anyone to submit data to the databanks by electronic mail; of course, an
on-line form for data submission may be obtained by using this special account. We will forward elec-
tronic mails to each databank with charge on the DDBJ, because overseas mails are charged and are not
necessarily available to anyone in Japan. People can send DDBJ any data with any media. If journal
on which that data is supposed to appear is not one which DDBJ has charge of, we will forward it to
other databank by electronic mail. GenBank and EMBL may communicate with depositors through
DDBJ. '

4. Collaboration with other databanks, GenBank and EMBL

First of all, I would like to emphasize that international collaboration is critical for the DDBJ. Our
databank was established only one year ago, and still at an prematured stage. We need know-how of
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data entry which other databanks have acquired during data collection. My visit to the LANL last May
with such a purpose bring us invaluable harvests. I learned how data flow is managed and what kind of
programming tools are necessary for data entry and for quality control of data. However, thére is one
thing which I was embarrassed with. Because we intend to enter data in the GenBank format, we
needed a detailed manual of the GenBank format for annotators and reviewers. As most of you realize,
the present manual distributed with data was not sufficient for such a purpose. So one of purposes of
my visit to LANL was to get such a manual. Of course, they had a good manual for annotation. What
surprised me is that there were several discrepancies between their manual and the manual distributed.
The manual distributed by BBN seemed to be out of date. They included examples of entries whose
annotation is not completely right from the present stage of annotation. I think that this was caused by
insufficient communication between them. This may not be a serious problem for usual users, but fatal
for anyone who wants to enter data in the GenBank format. Keeping the same information at different
multiple sites is not easy, but critical for us. One of such informations is taxonomical information. It
is not necessarily needed for databanks to use the same taxonomical classification, although it may be
helpful for users. However, it could save human resource needed for maintaining such information at
each databank. DDBJ does not have such an expert. So it is critically important for us to get such
information. Here I would like to ask GenBank and EMBL to help us to keep the same information as
they have.

At present, a big project is planned by the databanks. It is to build a common relational database
at different sites, that is, a distributed database. Keeping the same information among the databanks will
be necessity in this project. We must devise a good way to do so. Including such a subject, the data-
banks, EMBL and GenBank, have been discussing what kind of collaborations are needed and how we
can succeed them in order to accomplish this project. We, DDBJ, are ready to join such a collaboration
between GenBank and EMBL. I would rather say that we have been in collaboration with them, since I
attended the EMBL-GenBank meeting last November. I suppose that the contents of the collaboration
among databanks will be reported by GenBank and EMBL. So I will stop my report here.

At the end, I would like to express my deep regret to late Prof. Takeo Maruyama who did not live
to see DDBJ developed more completely.
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GenBank Introduces
Monthly Newsletter

. ByAlan Engelberg

Starting with this first issue, GenBank
will regularly publish a newsletter.
Users of GenBank share common
interests, and the intention of the news-
letter is to help draw the user commu-
nity together.

‘We hope that the newsletter can serve
the community in several ways. It will
contain articles that describe how to
use the data bank more effectively.
The newsletter will post announce-
ments of proposed and actual changes

to GenBank and will serve as a forum,
soliciting your reactions to the changes
that are under consideration. Other
articles will provide background
information about the data bankand
give users insight into the way GenBnk

functions.

The staff of GenBank would very
much like to hear from you and all
GenBank users. We plan to publish a
question and answer column in addi-
tion to letters and articles submitted by

our readers. If you have a question but
would rather not have it published, we
will answer it, too. Please send your
questions, letters, or articles by regular
or electronic mail to:

Alan Engelberg, Editor
GenBank Newsletter
c/o IntelliGenetics, Inc.
700 East El Camino Real
Mountain View, California 94040

BITNET address:
ENGELBERG@BIONET-20

We hope this and future issues of the
newsletter will help you in your
research and encourage you to share
your ideas with other members of the
GenBank community. ¢

GenBank Release 54

By John Moore

GenBank Release 54 was distributed in
January, 1988. It contains a total of -
15,465 loci and 16,752,872 base pairs.

The accompanying graph shows the
number of base pairs in each taxo-
nomic category. The largest group in
terms of base pairs is the primate
sequences, which make up 14.4% of
GenBank. The largest group based on
number of loci is the rodent sequences,
which has 14.5% of all the loci.

For comparison, Release 53 had
14,584 loci and 15,514,776 base pairs.
One year ago, Release 47 had 10,485
loci and 10,388,356 base pairs.
Release 54 thus represents an increase
in base pairs of 8.0% over Release 53
and 61.3% over Release 47. 0

Base Pairs in GenBank Release 54

v/

Primate

/

Rodent

/

Other mammalian
Other vertebrate
Invertebrate

Plant

Bacterial
Organelle
Bacteriophage
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Structural RNA
Synthetic l
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News From GenBank Vol. 1 No. 1

The Structure of the New GenBank Contract

By Alan Engelberg and John Moore

On October 1, 1987, IntelliGenetics,
Inc., in Mountain View, California,
was awarded a five-year, $17 million
contract to administer the GenBank
Nucleic Acid Sequence Data Bank by
the National Institute of General
Medical Sciences (NIGMS) and other
federal agencies. Los Alamos National
Laboratory (LANL), which maintained
the data bank during the first contract
period (1982-1987), is still the subcon-
tractor. The accompanying chart
shows the relationship between the
institutions responsible for Genbank.

NIGMS oversees

contract performance
It became a division of the National In-
stitutes of Health in 1958 and a full
institute in January, 1963. NIGMS
provides mostly extramural support to
research and training in the basic
biomedical sciences . Its offices in
Bethesda, Maryland, hold a staff of
only 156, making it the smallest of the
institutes. However, its budget was
$571 million in 1987, the fourth largest
of all the institutes.

The Project Officer at the National
Institute of General Medical Sciences
(NIGMS) is James Cassatt, who
supervises the project and is respon-
sible for appointing Scientific Advisors
to help set priorities and scientific
policy in accordance with the needs of
researchers. He also appoints Curators
to help verify and integrate data.

LANL maintains and
updates GenBank

It was founded in New Mexico during
World War II and is operated by the
University of California for the Depart-
ment of Energy. LANL employs over
ten thousand people and occupies more
than 43 square miles; its operating
costs in 1986 were $786 million. Most
LANL projects involve research and
development in defense and energy,
including tunable lasers and fuel cells.
Other projects explore basic physical
sciences, mathematics, and computing.

NIGMS

James Cassatt
Project Officer

IntelliGenetics, Inc.
Michael Kelly

Principal Investigator

1 I 1
IntelllGenetics, Inc. LANL
David Benton Christlan Burks
GenBank Manager Co-Principal Investigator

Biological research projects examine
ways to make biocompatible materials
for implants and to search for repetitive
regions of DNA which may be used for
chromosome pairing.

LANL has a Theoretical Division
containing the Theoretical Biology and
Biophysics Group, which has managed
the data bank and has entered and
updated all of its data since GenBank's
inception in 1982. In 1978, Dr. Walter
Goad, a member of this group, helped
originate the sequence data base that
became GenBank. Scientists in the
group scan scientific journals for
information and cooperate with the
European Molecular Biology Labora-
tory Sequence Data Library and other
gatherers of sequence data. The major
work is in the annotation of sequences.

Christian Burks is the Co-Principal
Investigator for GenBank and has the
overall responsibility for GenBank
standards, organization, hardware, and
software. Thomas Marr and Chang-
Shung Tung are other senior scientists
involved in the development of mo-
lecular biology algorithms and in ways
to improve the organization and use of
the data bank.

IntelliGenetics distributes
GenBank

It was founded in 1983 to write mo-
lecular biology software and distribute

sequence data banks and molecular
biology software to commercial and
academic researchers. The company’s
founders were two computer scientists
and two biologists from Stanford ‘
University who collaborated to develop
a suite of programs for VAX, Sun, and
DEC 2060 computers. IntelliGenetics
also supplies molecular biology
software for IBM and compatible
microcomputers and has applied
artificial intelligence techniques to the
problem of cloning simulation and the
management of plasmids. IntelliGen-
etics manages the NTH-sponsored
BIONET Resource, an on-line com-
puter network that enables more than
660 laboratories and 1700 scientists to
search and analyze sequences.

The GenBank Manager at IntelliGenet-
ics is David Benton. IntelliGenetics’
primary role in the new contract is to
distribute GenBank and develop soft-
ware and systems to make it more
accessible. The increase in funds in
the new contract is partly intended to
promote an on-line network of biolo-
gists using Genbank. Michael Kelly,
President of IntelliGenetics and
Principal Investigator for the GenBank
contract, stated that the current contract
is more than three times the dollar
amount of the original one, reflecting
the tremendous growth in the number
of known sequences and the new needs
generated by this growth. 0



Date: March, 1988
Sanzo

Here’s a listing of LANL’s staff right now, which covers
data collection, organization, and maintenance. You should get
numbers for IG (data distribution and software for automation
of collection) from dave benton.

Christian
Budget of GenBank:

The five year budget for the current contract is about $17,000,000,
with about half going to IG and about half going to LANL.

task(s) Z FTE total manpower

administration & strategic planning 50

administration & strategic planning 50 1

strategic planning 5

strategic planning 25 0.3

hardware system manager 100 1

programmer 100

programmer 100

programmer 50

programmer 30 3.8

programmer & data flow management 100

data flow management 100

data flow management 100 3

annotation 100

annotation 100

annotation 100

annotation 100

annotation 100 5

sequence & citation entry 100

sequence & citation entry 100

sequence & citation entry 50

sequence & citation entry 90 3.4

secretarial 100

secretarial 5 1.05
18.55

NOTE: At LANL we have now about >25 people working full and part-time,
and adding up to about 15 FTEs; this will be going up over

the next few months to about 35 people and 25 FTEs. I’'m

not as sure about IG; probably about 4-5 people now, adding

up to 2-3 FTEs; but ask Dave Benton if you want full details.

We are in the process of expanding...by year’s end we’ll have

added another 4-5 annotators, 1-2 programmers, and 1-2 administrative &
strategic planning FTEs. (all these numbers are pretty rough, please
keep in mind)



Date: March, 1988
Sanzo,

The best I can do for you quickly is the following table. I hope
it is some help.

Graham.

EMBL Data Library Staff

Name Room Type of Work y4 Total manpower
Graham Cameron 348 Group Leader 100 1
David Hazledine 345 DB Admin. 100 1
Patrick Herde 347 Programming 100

Shirley Jones 345 Programming 100

Peter Stoehr 727 Programmer 100
(replace S. Jones) 2?77 Programmer 100 4
Patricia Kahn 347 Biologist 100 1
Brigitte Boeckmann 347 Annotation 100

Bernd Roechert 344 Annotation 100

Guenter Stoesser 344 Annotation 100
Michaela Sommerfeldt Terminal Annotation 20

Baerbel Meissner Terminal Annotation 15

Ruediger Rotfuchs 777 Annotation 50

(to be appointed) 72?7 Annotation 50 4.35
Sylvie Karcher 346 Data Entry 100

Karin Zojer Terminal Data Entry 50

Charoula Christodoulou Terminal Data Entry 25

Katrin Maste Terminal Data Entry 25 2
Tania Daskarolis Terminal Distribution 50 0.5
Amanda Lennon 346 Secretary 100 1
Rolf Apweiler Terminal SWISS-PROT 50 0.5

Total of 15.35 FTE’s

Only 14.35 Simultaneous
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Some of the International Advisors plus Jim
Cassatt and Dick Nieuwenhuis had a
preliminary discussion on the Friday evening. It
was felt that this meeting was useful so that
discussion could take place concerning the agenda
and our approach to specific topics without the
presence of Database staff.

"It is recommended that at all future meetings,
the programme is arranged such that the
International Advisors can meet separately for a
few hours before and after the meeting and their
travel plans should accommodate this." The
representatives of the Funding Agencies could be
invited to join part of these discussions.

One item for this meeting should always be a
discussion of the report of the previous meeting.
The chairman of that meeting should be prepared
to explain which recommendations had been

implemented and the reasons for any failures to
do so. Some discussion took place centred on the
excellent paper circulated by Michael Waterman,
which raised the topic of the role of the
International Advisors. It was felt that the key
sentence in the document was the phrase ‘one
database' which despite internal differences in
the way data is managed at the three sites, is
how the project should appear to the outsider.
We felt our main task was to make sure this goal
was reached and then maintained.

We also raised some administrative problems and
had the following recommendations...

"That in future, the agenda papers and
accompanying documents should be circulated to
participants at least one month in advance of the
meeting and the tabling of documents at the
meeting, should be discouraged as this leaves no



time for discussion.” This means that agenda
headings have to be made available to
participants at least two months in advance of
the meeting. A procedure for arrangements for
future meetings needs to be agreed. Thus, someone
has to take responsibility for assembling an
agenda and circulating papers. Someone has to
realise ahead of time that they are chairing the
meeting and realise that a report has to be
written and circulated. Also someone needs to
ensure that the recommendations made are
carried out. Although this can be discussed at the
next meeting, some interim measures need to be
taken at once and I suggest that T. Seno, as a
general manager of the DNA research center of
the National Institute of Genetics in which DDB]J
is run should liase with Prof D Soell in preparing
the agenda and other related subjects.

"As recommended last year, the International
Advisors should receive reports during the year
and not have to wait until the annual meeting. In
particular reports on local meeting between
Advisory Boards and Databank staff and the
agenda should be circulated." This should not
involve Databank staff in more work, we only
want copies of what is already available.
Professor Uchida has agreed to circulate reports
on Japanese local meetings.

So that decisions taken at Databank staff
meetings do not run contrary to suggestions of the
IAB, the agenda for such meetings should be
circulated to the entire IAB at least 14 days
before the meeting and should invite comments.

"It is recommended that there is more overlap
between the local American Advisory Board and
the membership of the IAB. On several occasions
it appeared that Databank staff were being given
conflicting advice." "The annual IAB meeting
should have more time allocated to it in future
and should be spread over two days. This can no
be doubt be combined into two full days with
meetings of the IAB alone as recommended above.

"At the meeting on Friday evening and then again
on the Saturday it was felt that now so much had
been achieved, "The IAB should publicise these
achievements". Suggestions ranged from notes
sent to Science and Nature, to letters to the head
of NIH .

Dicter Soell is dealing with this, particularly as
far as NIH is concerned. In view of comments in a
later paragraph (1a) any publicity to the outside
world might wait for a year but this should
appear on next year's agenda and plans then be
made to do something.

From the papers circulated with the agenda, it
was clear that much had been achieved since last
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year and the Databank staff are to be
congratulated on the progress made and are
exhorted to continue their efforts to complete the
unification process. Apart from anything else a
generally-perceived efficient, unified and world-
wide Database will enable all concerned in the
present exercise to attempt to repel the various
current and planned attempts to hi-jack the more
interesting parts.

The participants of the meeting agreed that the
role of the IAB was primarily to achieve the
position of "one database" and hence "to ensure
that all nucleotide sequence data is in the public
domain where it is accurately, immediately and
universally available so that current and future
important questions in Molecular Biology and
related sciences can be addressed."

In practical terms this means that the IAB needs
to ensure continuing database collaboration and
funding for:

* Collecting
¢ Annotation
» StorageExchange

e Release

of data in the most rapid, complete and efficient
manner possible.

The meeting started with a brief description of
the funding of the three sites. The change from
last year is the substantial commitment for two
years by the EEC for the work currently at EMBL
and for future continuity some negotiations for
provision for 1992 onwards will need to take place
immediately. The Japanese situation is not so
fortunate as it apparently is difficult to get
contract money and everything is regarded as
research. It is also difficult for the Japanese
representatives to get travel funds for meetings of
Databanks.  This means that the money
available and therefore the resources, in Japan is
an order of magnitude less than in the other two
sites and maybe the IAB could send a letter to a
suitably-placed person in Japan - either
governmental or perhaps some Industrial
Foundation. This is being investigated by Dieter
Soell. We understand that the current GenBank
contract ends in September 1992. It is hoped that
the IAB will be kept fully informed concerning
the planning of future funding for all the sites.



Points from the formal agenda
1(a) Feature Table.

We were told that the contents of this had been
agreed in September and that an IBM PC
Submission Program will be available in April.
This will need publicity but the consensus is that
it would be best left for a year until it is certain
everything is working as expected. We had a
discussion on gene naming which is the authors'
prerogative but can (and does) cause confusion and
a call from PS to include a form of words (which I
have lost!) on the Data Submission Form
concerning allelic genes (PS should let the
Databank staff have the necessary information).
The IAB is informed that the new Feature Table
format is likely to appear in releases from
September 1989 onwards.

The IAB views positively the fact that the
databases are being developed in ways which
allow the representation of synonyms in the
technical vocabularies used.

1(b) Minimum Common Data Set.

This miraculously appeared at the meeting. Its
appearance was greeted with relief and some
confusion as there was some idea that it would be
possible for the Databanks to provide just this
material for scientists and that this was its main
purpose. However, the report of the previous
meeting made it quite clear that the primary
purpose of this MCDS was so that unification of
the databases was possible, independent of
whether or not agreement on the Feature Table
could be achieved. In the event, the existence of
the MCDS has been overtaken by events and
should be regarded as the minimum necessary
information which accompanies a sequence, even
though even this involves some degree of
interpretation.

1(c) Missing Sequences.

We were assured by David Benton that the
problem will not exist in two years. A determined
effort is currently being made to clear the backlog
and procedures about to be set in place by NLM
under a reciprocal arrangement of critically-
defining the mesh terms, means that in future
essentially all (which of course means not all)
sequences will be covered. Since the IAB meeting,
GenBank has begun the process of entering the 1%
it can identify as being in EMBL and missing from
GenBank (see 2a below).
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1(d)

Paul Gilna gave an impressive description of
efforts being made to link with other Databases;
such links are also being pursued at EMBL. "IAB
recommends that every effort should continue to
be made to promote collaboration between
relevant Databases"”.

2(a) Overlap Between GenBank and EMBL.

Analysis of shared accession numbers indicates
how much data common to the databases was
actually generated by routine data exchange and
suggests that subscribers to only one database
might miss as much as 10% of the data. However,
analysis by shared citations gives the impression
that as little as 1% of the data would be missed
by such subscribers. This contradiction is probably
a result of very old data being entered at both
sites under different accession numbers.

2(b) Data Exchange Mechanisms.

As an aid to controlled data exchange, the notion
of accession numbers as unique, unchanging
identifiers for information in the databases was
endorsed by the Advisors. A document clarifying
the rules for assignment of accession numbers (for
example, what to do when a sequence if extended
by a later scientific report) is being written for use
between the collaborating databases and might
be used as a starting point for a statement to the
scientific community about how the system works.

We were given to understand that GenBank is
able to update EMBL on a minute-by-minute basis
so that sequences given accession numbers in the
USA are available on the EMBL Fileserver by E-
mail. DDBJ is ready to use a similar system. We
understand that, given the general accessibility
of the EMBL fileserver, Genbank has no
immediate plans to offer a comparable service.
The fileserver is obviously very much
appreciated by the scientific community and its
existence ought to be highlighted in any publicity
material as one obvious positive gain from
collaboration between Databanks and also
journals. We also understand that once all three
databases have their RDBMSs in place, have
adopted a common set of data items to be
exchanged, have adopted common definitions of
and standardised vocabulary for those data
items, have adopted a common format for
exchange of data and have overcome the current
shortcomings of currently available network
connections, rapid exchange of data would
provide no problem (!) and "all concerned are
urged to reach this state as soon as possible".



DNA FP= RV JERWBHODOEBHR” ShWEE

SRV Er 5 8
BEHESAIFTHAR
ER=Z8E

19884 TH & 9HO B R DI VDN F— RNV 72EBRBHOELDOEBREXHEM»NS
mui-ocTc#HET 5,

1) New Feature TablettRI/EB IC B3 % B &

S 19884 TH 4H - HFEFTHEFE AV DOANAL FNV RV IT DDBJ, EMBL, GenBank®d
Feature Table HY HH 12 AREFZ > THAILANT, DIBIX»LRBREE=Z=ENSHL .
SBOBME, 19884 2HMA P M EB —RF— "V 20 kd0EBHBNERELATHEN
le#hE TF— 9 v 27 3HEODfeature table (DNAF— 7 ERFEH) 26 ADAHREHT X
ETHBI Y, DMF—ERFBcBELARIT I LTH B, HF— s EREEHER
OWMRBIEER 2ERNCRELCLURBRZ2ER, COLXBTRRRBRRBLAGNTE S &
9 AHURETEHEZHAVCEREED CEXh, Z002BHHMARHEI»—FERL
L, BRROERZAVTCVIBRECTH %, SBOTER ARHEF— 7EREHHO <
= a2 7NV (definition manual) 2R L., I18EDORT B3R FF— 7 EREBA2EH
$H5LE2HFHELTVE, HF—ERFAHRILRAZHHEECARI B LR F— ¥
R=2ZWEHALTCVIMRENIEZEENINSETHS 5, BZD-Dicdefinition man
ualZi %2 5 9 %,

A 7ARFEEHRRAZICRBUTOII BAEERMBEL SN 3B,
1) FF <=2 7NV (definition manual)® fE X

2) BMF— R BUIBF—SERHEHOE #

) HMF— SV EREHR B F— I ANIZBYZ by 27 OHR

4) F— 9 ER<= 27 VO

5) F— Y EREFEOHTE

8) 2 —H¥—2=27NVOEK

CDIB, 2LIREGTCRUBAEBHMRA»LBHEETH S

2) DAMF = RV 7 BHXBEMAEE

2T 19884F 9H S5H» S ISHOMBERAYDANAL FU ) ZC DDBJ, EMBL, GenBa

nkOBEBERG 18 ABRET - TN, DBIASRERESELHAEZTEREML =
BRBEF— NV IRBANENZHEBX S DMF— 2 0MMERBL, F— 7 R—2BE0HE
BRGNORIEZRBB L, EVRBERBNODLERACF— 9y R—2 2 BT 3HE2R
BITLTVS, COIIBLMEHBRIVIZF— AV 7HYFEM OB RN K H & F,
BEF-HHYBRCIIZEBHGRARTDODATVE, BMER, EF— v I7CcHBBE
FTIDosTVEF—IR—Z2BHE, F—Iy_R—2AV7 VY2 7HMR LYEELETH
5, SEOERBER

—42—



1) BBRF— 9 R—RAFHF AL v

2) F—9RBDLDDT +—< v b

3) AMF— I R—Z2D0E—HZVHARLTHEL2H?

4) F— I BRABAF— 27 +—< v b OH—OE R

5) F— 2 ANXBV 7 + Ot

8) CD-ROM 7 x—=< v b

7) Curator Y257 20EHLBEX

8) F—INKEOTELHEZIVEADIIRR? £Td 5,
BRAOBEBIRERF— IR L UCHELTCOWAIBERF—IR—XFHFL v 2HLL
MiFAT 5L THofto ULEAL, BEF—IR—Z2DOFA—HE2VHIARELTHE2HL, F— %
RPOFEEN FVLO2»RREOMBERES K, FLhF—7RBB3OVPWOBEET 0.5
MB/H. BREHKKE 5 B/ARFHINZLDF— "V 7EHORHBEIR O L EH NiGH
I,

KBTRELUTOELIBNEMBEE S i,
1) GenBank CD-ROMH D F— % 7 2 —< v VBT B I— 2V ayw TRYVYyI75vrvy2a7T
19884E10H B it CD-ROMO B H DV V) — XX 19894 4ARXFE I TV B, EMBLIZ EMBL
CD-ROMOE#H DOV YV — 2% 1984 KRR FEL TV 3B,
2) GenBank & curator YA F A DOEH MY THMH
38) IEEZFEBHHBREIBAF—IANKXEBEY 7 by 2705 R MR (IBM/PCAH) A IntelliGen
eticsiC LV I988EIIARTER FE LANLBE—Z 7 A B bO2HRBLTWY S, DDBJ, EM
BLCHF 2 +35%5P%E. DDBJXIntelliGeneticsBIFR ® IBM/PCH Y 7 + ¥ = 7 2NEC PCH
KBETIHBETD 5,
4) GenBankZ F— 2 NE 2L ITZILDOFH (AGH: 2/, #h) 287,
5) Vi#l, A VIFRF—INVIBIHKZHVTW 5,

HABEOHMEOBRRK

B INAF— 7AREEAEBRBERF - IR—2ABELARAFGOBERR D 3, HINAF— %
EREEBOMFEREBEBRTF—IR—2BERX, AEORTEYZOERBTESIHBEELNY
ANBLELERSETPHINZIABETFRAZTOAREAE DNMF— B OERITEMTE 3
9L DEZIHhOPH 2HERDINAF— I R—22E LM IN T
GenBank#H ¥ FWRHEBF —IR—20RBLEBBECRIIBAEL LB LRBE > TW B, GenBa
nk, EMBL #ic i #E L TH YV, V7 b vz 7HYFEDO LT (GenBank 14 A£E, EMBL 4
AE) 2ZO0HBERBALTV S, FRRGenBankBRABE FEACIRIPERVEOILIEH
LM AHEEL THEY, BRF—IR—Z2NOREF— I R—-20ERZ2BRBRET LTV S,
EMBLEBR TV A BDDIEBR B F— I R—2 L LTRRELETCRBOR—BBITAMERER
BRAAEITICLEBPFPEINTVE, —FAHAR, COHERZERERNMRRMo LD DY,
BBEF— I R—22BH T 702 AFITIRMBTHD, ENAITIv7d 2 ALRELT
BV, BRF— I R—Z2HBEICHE L GenBank® EMBL:. RV RNVNODV Z v X THRR2T S
CERATEBRAV, ZDOKES 2GenBankEENBLAS B AR I3 2BRVWEH S S5, #HHE
DHERBSE T h 3,



BELINEA

B, F— /NEROCF— I/ BRAZIRE-TVWBI 75 EREULHREKRK LT 5Ge
nBankBiZ D L2 % v 7 3L T A#E T M7 aE (hunan genome project) AT L\ Gen
Bankid 2 D — e woto ChiZd, BEOF— NV IFHRZINETCORBIERETR
7. ABEFRFCHAYICTTF—8H, F—I/BFOLDOMEKEBBLTCVWELSLT
b5, BIBFTOERBREROEE»S, BETR 7y —VOLBEFRINOKLI BEHVD
DEHMPVTCRB. ABEH (AEX) 4 —2 v §tafk (BM) . FeRBAMOLEREY
FCOLMMLES L3 28E (CRE) BREREL-22D %, BETEHINORE IN—H. ZH
LR, FHLLVERERLBSBEL SN 20 LHABR, F—78H, F—sRBRHIFCELT
DHLVHERBEATCDDVZEDRLDOMEMNRAYRTD 5 3,

—HEMBLTC R BRM L O 4 R— b Z2RALITRAKMEDRZ Ry v 7— 272 HEL, K
MeEBe#oRBoh7uy 2 v SNWRMABGOFHOLEBL2HERTH 5, BHET—
IR—ZBEDSICOFHECRIBALOIBAHYEOR Yy 7O[FHBRATHTL 5,
(LANLTC W 25A Y D2 v 7RBAESTa Y 27 REMLTVWS, ) COEMBLO S0 ¥
L7 PRHEBEMEIN—TF (10-15ADR P vy 7o BBF—_—2, DNA-EHERE
K, EAEFFA VvREZ—RFBLIHRTIBRIN-T) OBFHO—D2 L LTER
>hTv3, —AXEREVZLBIY 3 HEBANAOREZENE LTEHIZF YH(NCDE
Advanced Supercomputing Laboratory® 19854E IR L. T O LI NBKEAFHIKPIE 2 HE
LTVvw3, BfE, BACRHEBEYZONHRIPRBEOIOBRIUBBNTEVEZORE
NREFh 5,



Collaborative Meeting
DDBJ
The EMBLData Library
GenBank®

EMBL, Heidelberg
5-15 September 1988

Report



I. Participants......ccceecereeciecescsceccscesssscscescscnsessascnssnaes 1

8 . ¥ - 1 T 2
III. RePOIES.iuieirieicceeecrerecocssscsssssececssscssscsssssssssssascanss 3
1.  Update on plans at DDBJ, EMBL and GenBank® ............cc.ccceiiinanan... 3
2.  Existing collaborative tasks and models..........ccooeviiiiiiiiiiiiiiiiiiinnn, 4
3. Relationships between: Data submission form, Feature table,

Relational schema, Transaction protocol, Distribution format................... 5
4. Feature Table .......oiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ea 6
5. Data Acquisition: Journal interactions, Submission schemes and

forms, Investigator entry SOftWare........cceviiiiiiiiiiiiiiiiiiiiiiiiiiiniiinee. 6
6. Relational Schema......cccciiiiiiiiiiiiiiiiiiiiiiiiirc e, 7
7 Transaction ProtoCol.......ocuiiiiiiiiiiiiiiiiiiiiiiiieii e er et eeraeananes 7
8 Curators and Outside EXPertS........cccciiiiiiiiiiiiiiniieenereuiaeeeneeeneeeennns 8
R 60 5 {0 E PP PPP PP 8
10. Distribution Formats — the two formats iSSu€.........ccoceveiiiiiiiiniinennnn.. 8
11. Identity of Database CONtent.......ouviiuiiiuiiieeineeiiueinneeeneeseeesaeenaeannens 9
12, MiSSINE SEQUENCES...uuiiuiiniiuiiiiiitiiiiiiiieeite et eureaeeeeaeeeaennees 10
13. International AdVISOTS ......ciuiienintiniineneeneanineeeeneeneeeeaeeneneeneenenens 11
14, NeXtMEEHNE . ouuiniiniiiiiitiiiiiteetetatateatrreieeneaeeeeaeneaneaeeneanannns 11

I. Participants

Bob Abarbanel (GenBank Consultant) 5-10th September

David Benton (GenBank:IntelliGenetics) 5-14th September
Brigitte Boeckmann (EMBL) 5-14th September
Christian Burks (GenBank:LANL) 5-14th September
Graham Cameron  (EMBL) 5-14th September
Michael Cinkosky  (GenBank:LANL) 5-14th September
H. Hayashida (DDBJ) 5-14th September
David Hazledine (EMBL) 5-14th September
Patrick Herde (EMBL) 5-14th September
Patricia Kahn (EMBL) 5-14th September
Mike Kelly (GenBank:IntelliGenetics) 5-10th September
Tom Marr (GenBank:LANL) 5-14th September
Sanzo Miyazawa (DDBJ) : 7-14th September
Jane Peterson (NIH) -10th September

Peter Stoehr (EMBL) 5-14th September
Giinter StoBer (EMBL) 5-14th September
Bernd Rochert (EMBL) 5-14th September
Laurie Tomlinson = (GenBank:LANL) 5-14th September

Amanda Lennon Organising Secretary



EMBL/GenBank/DDBJ Collaborative Meeting

II. Agenda

5 September

6 September

7 September

8 September

9 September

12 September

13 September

14 September

Session 1
09:00-10:30

G. Cameron
Update on
situation and
plans at DDBJ,
EMBL and
GenBank

T. Marr
Relationships
between Data
Sub. Form,
Feature Table,
Transactions,
Distribution
Format

P. Kahn
Journal
Interactions,
Submission
Schemes and
Forms

D. Benton
Feature Table

M. Cinkosky
RelationalSchema

C. Burks
Curators and
Outside Experts

D. Hazledine
Source and
definition fields

D. Benton
CD-ROM

( Chairmen shown in italics)

Session 2
11:00-12:30

G. Cameron
— contd. —

T. Marr
— contd. —

P. Kahn
— contd. —

D. Benton
— contd. —

M. Cinkosky
— contd.—

G. Cameron
The Two Formats
Issue

C. Burks
Missing
Sequences

G. Cameron
Round Up
andDates for
Next Meeting

— September 1988

Session 3
14:00-15:30

G. Cameron
International
Advisors
meetings

G. Cameron
Identity of
Database content

L. Tomlinson
Data Flow, Entry
Software

D. Benton
—contd. —

D. Hazledine
TransactionProto
col

G. Cameron
Identity of
Database content

C. Burks
— contd. —

Session 4
16:00-17:30

C. Burks
Existing
Collaborative
Tasks and
Models

G. Cameron
— contd.—

L. Tomlinson
— contd. —

W. Ansorge
DNA Sequencing
Workstation
developments at
EMBL

D. Hazledine
— contd. —

G. Cameron
— contd.—



EMBL/GenBank/DDBJ Collaborative Meeting — September 1988

III. Reports

1. Update on plans at DDBJ, EMBL and GenBank®

DDBJ

Our tasks are

1) data collection

2) to provide on-line access to various databases including protein sequence and structure database.
3) to develop tools to analyze sequences.

2 full time employees (1.5 FTE) who are responsible for management and developing software.
Part timer (FTE): 0.8 secretary, 0.2 reviewer, and 0.5 annotator

We publish at least one newsletter in a year; two issues of about 40 pages were published this year.

We use our computer system
« to inform our activity to users as well as other information.
* to provide a way for people to get online submission forms and submit data to data banks
There are special mailing lists for EMBL (embl and emblsub) and GenBank (genbank and
gbsub).

We are very often asked by people of how they can submit data to EMBL or GenBank. We
advertise how to make IBM compatible floppies and how to use E-mails. We will play a role of a
gateway in data flow from Japan to EMBL and GenBank.

We are in the phase I of "journal interaction". Prof. Maruyama got positive answers from most of
Journal editors. At present, we are planning to ask Journals to send authors floppies of online
submission form.

We submitted a grant proposal in Aril:

* one ph.D, one technician, and one part-timers; however, we could not get more than one post.
We certainly need more people, but it is almost impossible to request more staffs in an usual
grand proposal; we must find a way to get more people.

(Only a way which we can take is to force researchers to use author-in programs.)

« travel expenses for staffs and international advisors to attend the annual meeting; this seems to
be rejected. So, we must find another way to get fund.

* cost to buy the software of RDBMS.

« cost to lease a packet communication line from Mishima to Tokyo to join BITNET or ESNET.
In the case of ESNET, we need the permission from DOE and the High energy institute at
Tsukuba to share an international communication line. Although priority is given for ESNET,
it may be difficult to share the international line with the High Energy Institute; we do not have
budget to share the cost.

* cost for renting telephone lines and domestic network which are necessary to provide on-line
access to researchers.

We will buy the RDBMS by next March. We need strong supports from EMBL and GenBank in
respect to softwares.

There is a E. coli. genome sequencing project in Japan. DDBJ will take care of the sequence data
analysed in that project.

EMBL
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The installation of the EMBL Data Library in the Oracle relational database management system is
progressing, and remains a high priority. Changes, updates and improvements to the database are
dependent on this.

The present group is about 20 people working hours equivalent to about 16 full time employees.

Expansion is being sought to (1) support the present operation to a plausible level, (2) research
therequirements a new generation of nucleotide sequence databases to support large scale
sequencing developments, (3) provide more comprehensive user support, (4) set up networks to
nodes in various European nations who will provide local database support. Approval of all the
current plans would result in a near doubling of the present group.

Collaborations with various European publishers and database suppliers promise better future
control of the completeness of the database. Derwent Publications is supplying sequence bearing
patent data, and discussions are under way with Elsevier Science Publishers with a view to helping
locate sequences in the scientific literature while scanning for their Excerpta Medica abstracts. This
latter is similar to the GenBank® work with NLM's MedLine and should be developed so as to
avoid duplication of effort.

EMBL is pursuing the goal of researcher responsibility for database content in three ways: (1)
directdata submission schemes, (2) "delegating" detailed annotation to experts in the field
(Eukaryotic promoters are annotated by Bucher and Trifonov at the Weizmann Institute),
(3) invoking the support of experts in dealing with special classes of entry (e.g., AIDS
sequences).

The printed detailed directories which EMBL used to produce with each release have been
dropped, but effort is being dedicated to improving the machine readable indices.

Progress is good on the new building at EMBL which will house, among other things, the Data
Library

GenBank®

GenBank is aproject of NIH, administered as a primary contract to IntelliGenetics, with a
subcontract to the Los Alamos National Laboratory (LANL).

At LANL the GenBank project exists in the context of a number of other genetic sequence related
activities, among which are: (1) the Human Retrovirus and AIDS sequence database headed by
Gerry Myers, (2) the Human Genome Information Resource, (3) the LiMB database of sources of
information for molecularbiology.

In addition to the "main" GenBank contract, there will be subsidiary support for activities in the
areas of (1) work aimed at locating and including any previously unentered sequences,
(2) extending the curator system, (3) providing the database on CD-ROM.

The present LANL group is about 35 people working hours equivalent to about 25 full time
employees. This work is divided into three main areas: (1) Data flow headed by Laurie
Tomlinson, (2) Hardware and Software headed by Tom Marr, and (3) Annotation, for which a
head will soon be appointed.

Implementation of the database in the relational model is a high priority at LANL. An initial pass at
conversion will occur soon.

Other areas of emphasis include: (1) the annotation of the unannotated entries in the collection,

(2)work with journals to improve flow of data into the database, and(3) identification of sequence
bearing literature in collaboration with the national Library of Medicine.
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» At IntelliGenetics the GenBank work exists in the context of a number of information technology
projects for the biosciences.

+ IntelliGenetics is working on improvements in data distribution including: (1) a greater range of
tape formats, (2) CD-ROM, (3) online access to the data.

« Investigator entry software is being developed at IntelliGenetics.

» The GenBank Release Notes are being improved to more accurately and completely document the
database.

 In October IntelliGenetics is hosting a Software Developers Workshop to explore the requirements
of this group, communicate to them an overview of various aspects of the restructuring of
GenBank, and to elicit feedback on some future formatting plans.

2. Existing collaborative tasks and models

The following is a summary of the attempt to structure and describe the collaborative tasks undertaken
by the joint nucleotide sequence databases.

Though there have been and continue to be many tasks confronting us that are best addressed
collaboratively, and though there are ofcourse many instances where we have been quite successful in
working together to solve a particular problem, there have also been instances where our efforts have
fallen short of either efficiency or fruition.

There are no doubt many reasons why we have fallen short in these instances. For example, we have
often drifted or leapt into the collaborative mode without considering whether or notcollaboration was
necessary or desirable in that particular instance. And whether or not collaboration was desirable or
necessary, we have often not paused at the beginning of the collaboration to structurethat particular
effort so that we have a clear understanding of which staff members are responsible for progress,
how much feedback from other staff at either site is required, whether the feedback should (or should
not) necessarily impinge on the iterative loops, and how we will recognize and measure progress.

It was therefore considered useful to have a discussionof:

 Different models of collaboration, independent of any specific tasks we are now or soon will be
working on;

» For any of the specific tasks we are now or soon will be working on, which of these models
would provide a useful framework for organizing the effort and optimizing the usefulness of the
result.

The discussions in November 1987 resulted in a document that described various collaborative tasks
and specified the modeof collaboration appropriate to each. The current meeting used this document
as a starting point.

Discussion

The models document was evaluated as being a useful reference and catalyst; we will continue to
maintain it.

The descriptions for the majority of tasks were not changed substantively. One task, the development
of a product taxonomy, was downgraded in priority. Several new collaborativetasks were added to
the list, including: standardization of journal name abbreviations in the three databases; development
of adocument describing what reference files the databases are maintaining (or intend to maintain) in
common and where the standard reference point is going to be; and development of a features table
annotation standards guide.
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Task List

The following collaborative tasks are thoseimportant enough at this point to list them and continue
monitoring them inour discussions:

(a) Accession number domains.

(b) Journal split.

(c) Journal interactions, phase I (authors requested to contribute data).

(d) Journal interactions, phase II (authors required to contribute data).

(e) Hardcopy data submission forms.

(f) Computer-readable data submission forms.

(g) New features table format.

(h) Relational schema.

(i) Transaction protocol.

() Standards for inclusion/exclusion of sequence data.

(k) Author entry software.

() Organism Taxonomy file.

(m) Product Taxonomy file.

(n) Master list of current major collaborative tasks and approaches to addressing them.

(o) Journal Names.

(p) Master list of standard reference files for database software and protocols.

(q) Feature table annotation standards guide.

3. Relationships between: Data submission form, Feature table, Relational
schema, Transaction protocol, Distribution format

The structure of the database is manifestedin many different ways, and it was felt worthwhile to
spend some time discussing and defining the relationships between these different representations.

The distribution format is the way the data are seen by the user community. It consists of entries,
where each entry contains information pertaining to a single sequence. An entry contains
sequenceand annotation. The feature table is the part of the annotation in which points
andregions of significance are described. The rest of the annotation pertains to theentire entry. Up
until recently the distribution formats have been the only representation of the information — all
programs for data management have operated on it. The data submission form is a way of
collecting the information needed to build an entry. Note that the form is a product of a collaboration
between the three nucleotide and the three protein sequence databases (EMBL, GenBank®, DDBJ,
PIR, MIPS, JIPID), and therefore gathers more information than is necessary for purely nucleotide
sequence annotation.

The relational schema describes the tables the databases intend to use to store and manipulate the
data in their relational database management systems. The relational schema is an efficient, butnot
very human-readable way of storing all the information required for the database. It goes beyond the
information included in the distribution format, or gathered by the submission form. It includes, for
example, information about subscribers to the database and information about who at the databases
entered what data.

The transaction protocol is the language the databases intend to use to communicate information
to the database — both theirown local copy and copies of collaborators. The transaction protocol
definition includes the entity list. This is a list of data items about which the databases can
communicate in a standardised way.

The entity list must be agreed by the databases, and all three databases must implement a relational
schema which can support the entities described. The data submission form gathers the information
for these entities. The transaction protocol communicates this information to the databases, and the
distribution format communicates it to the user. The feature tableis the part of the distribution format
which gives information about points and regions on presented sequences. A subset of the entity list
must be defined as the minimal common data set which should be supplied for all entries.
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4. Feature Table

The common feature table format definition was adopted by the three cooperating data banks.
Implementation of this feature table in public releases of the databases will occur as soon as possible
after conversion of the databases from flat file to relational database management systems (for internal
management of the data). The exact implementation schedule will be collaboratively determined. In
the course of discussions of the feature table definition, a number of simplifications and additions
were adopted:

» Feature nameswill be optional and will be represented as the value of a new qualifier, /label.

» Feature locations will be resolved to base positions (integers) whenever this does not impair
readability.

» The qualifier /standard_name was added to allow each feature to be associated with the full name
used for it in the scientific community and literature.

As an aid to implementation, a Feature TableAnnotation Standards Guide will be authored by the chief
annotators from GenBank and the EMBL Data Library. A first draft of this guide is scheduled to
beavailable in early 1989.

This feature table design depends on several controlledvocabularies in order to generate consistent
feature representation. These vocabularies were identified, authoritative sources for the vocabularies
wereidentified, and specific staff members were assigned to be maintainers of the internal database
copies which will be common to the collaboration.

S. Data Acquisition: Journal interactions, Submission schemes and forms,
Investigator entry software

We first discussed the "unassigned" (non-scanned) journals. GenBank reported that NLM has started
sending them lists ofcitations to which the keywords "base sequence" or "molecular sequence data"
have been assigned. Elsevier (Amsterdam) has been discussing doing similar work in collaboration
with EMBL. GenBank agreed to send EMBL the NLM list on a monthly basis; when Elsevier begins
producing a list EMBL will share it with GenBank. Since it might be desirable to contact the editors
of those journals which occasionally publish sequence data (to inform them of our existence and our
direct submission scheme), Laurie Tomlinson will divide up the journals from NLM's recent scan
among EMBL, GenBank and DDBJ.

The data submission form was discussed briefly and there were no problems reported. Rather than
updating it 4x/year it was felt that 2x/year would be sufficient. Patricia Kahn will discuss this with the
protein sequence databases. LANL is interested in developing the on-line version of the form so that
it is machine-processable. It was agreed that when they have a draft version they will distribute it to
the other groups; if others want to adopt it, the task of producing the on-line form would be separated
from that of producing the printed form (currently being done by Patricia) and would become the
responsibility of Laurie Tomlinson.

Each database discussed its direct submission schemes and ongoing negotiations with journal editors.
Both EMBL and GenBank are interested in getting journals to adopt a "phase II" scheme in which
authors are required (rather than requested, as is the present practice with most journals) to submit
their data to the database. EMBL and GenBank differ somewhat in terms of how they think such a
scheme shouldbe set up. EMBL felt strongly that submission to the database should take place before
the author submits his/her manuscript to the journal and that, as much as possible, we should try to
get journals to adopt an identical scheme. GenBank reported that several journal editors they spoke
with are adamant that submission to the database should be required only after acceptance of a
manuscript. GenBank is less concerned about the existence of different schemes as long as they all
converge once the data areactually submitted to the database. For the time being we agreed to
disagree; as we continue to exchange information about our discussions with editors and our
experience with phase II schemes, hopefully these differences will diminish.
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IntelliGenetics is developing software to enable researchers to attach annotation to their own sequence
data and to carry out some verification on the sequence and annotation. This software, which will
have an extremely friendly user interface, will, in its first version, run on MS-DOS machines, but
versions for othermachines will follow soon. Test versions should be available before the end ofthe
year. EMBL and DDBJ intend to use this software rather than face the researcher with a multiplicity
of interfaces.

6. Relational Schema

As has already been discussed, the relational schema specifies the tables in the RDBMS which will be
used to store and manipulate the entities listed in the entity list, which is part of the transaction
protocol document. EMBL and GenBankare both involved in building schemas to support the agreed
entities and, although further work is required to finalise the entity list, schema designs are essentially
complete. They will, of course, be modified in the light of the final entity list.

The core EMBL and GenBank schemas are the same, although there are more tables in the GenBank
schema than that produced by EMBL. The tables in the schema handle 5 broad kinds of data:

+ Bibliographic data — References (journals, papers, authors etc.) which relatemainly, but not
exclusively to sequence data. Any database entity may have associated references.

+ Physical context data — Data relating sequences to their biological sources (e.g, taxonomy,
organisms, tissues).

* Logical context data — Defining features and functions of sequences and regions of
sequences(e.g., genes).

* Sequence Data — Sequences are stored as presented in single scientific reports. That is, they
are not merged.

* Operational Data — The various kinds of information needed to support our data processing
operations. Not, in general, biological information, but rather information about things like what
stage of processing a given entry is at.

7. TransactionProtocol

Substantial progress was made on the joint DDBJ/EMBL/GenBank transaction protocol. This
comprises a set of entity definitions together with a syntax for specifying transactions which insert or
update entities in the three databases. These entity definitions define a common set of data items
which all three databases will be able to store and distribute. The transactions will be processable by
computer programs, enabling us to automate and thus speed up data entry into each database. The
transaction protocol is independent of any particular computer hardware, DBMS, database schema or
programming language.

We envisage that it will be used for local data entry by each database, as a method for exchanging data

between databases, and as a method bywhich researchers can submit data directly to the databases
(e.g. by using dataentry software which generates transactions as its output).
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8. Curators and Outside Experts

Direct acquisition of data from researchersis one way of tapping the expertise of the research
community for the benefit of the databases. Both GenBank and EMBL are also pursuing other
strategies. During thelast contract, GenBank had a system whereby "curators” who were experts in
particular fields took some responsibility for helping with the data in their area. EMBL had similar,
less formal arrangements within house researchers, and occasional help from outside experts.

GenBank is working on similar plans for the current contract, with more emphasis on direct help via
computer networks from curators. EMBL has one extensive project where Bucher (Weizmann
Institute) produces a promoter database which interfaces with the EMBL nucleotide sequence data
library, and is exploring other collaborations, for example, with emphasis on particular organisms.

It was noted that (i) we should take care not to tread on each other's toes by avoiding (without prior
arrangement) approaching potential curators in the "wrong" continent, and (ii) we shouldkeep each
other informed as to the areas we aimto put under curatorial custody, to avoid overlaps. EMBL also
stressed that the best such arrangements that they had seen in the past were temporally limited
projects. The contribution of "tenured"” curators tended to diminish over time.

There are slight differences in philosophy between GenBank and EMBL in the way in which we hope
to draw on the expertise of outside experts. The GenBank curator system, and software development
at LANL aims to equip curators to carry out direct work on the database. TheEMBL approach does
not rule this out, but an explicit goal is to be able to accept help from people with differing levels of
computer expertise, and in different computing environments. These differences seem harmless.

9. CD-ROM

CD-ROM is an obvious medium for future distribution of the Nucleotide Sequence data libraries. It
has a high capacity, is very robust, and is cheap to produce and distribute. The devices required by
users to read it are cheap, wellstandardised, and compatible with most kinds ofcomputer. Both
EMBL and GenBank are planning soon to offer data on CD-ROM. (This is in addition to, not instead
of, magnetic tapes.)

GenBank at IntelliGenetics has already done some detailed work on designing a CD-ROM format for
the data. At the collaborative meeting it was decided to turn this work into a collaborative task, and
work together to produce one CD-ROM format. We expect to agree on this format soon, but, at least
at EMBL, there will be some delay before it can be implemented.

There are plans at EMBL to offer the present distribution format on CD-ROM, perhaps with some
simple access software. Test systems are beingdeveloped with Phillips Du Pont Optical Company
and Circle Information Systems. A stated requirement of the systems being tested that they should
be able to use the collaboratively-developed, common CD-ROM format as soon as EMBL can provide
data in this format.

10. Distribution Formats — the two formats issue

We often hear from users that the existenceof two distribution formats creates significant difficulties
for them. Sometime was dedicated to discussing the nature of these difficulties, and whatwe might
do to attempt to solve this problem.

+ The contents of the two databases are not identical, and therefore users who wish to have as
complete a data set as possible feel they have to take both databases. Format differences pose
problems for people who take both databases.

EMBL and GenBank both make releases every three months, and the databases interleave their

releases, therefore, if we were both including all the data from the latest release of the other
collection, GenBank would be most up-to-date half of the time, and EMBL the other half. In this
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situation a user who took only one database would be sure that anything going into the other
would reach him, but with about 6 weeks delay. This would be an improvement.

The existence of two formats would remain a problem for users who wanted to take both
collections to avoid delay, and for software developers who wanted their software to be able to
process both databases.

There is a common misconception that the failure of the databases to include all the data from the
latest release of their collaborators stems fromthe differences in format. This is not the case.
During the conversion data can fall into three categories:

(a) Data present in the destination database — For example, GenBank entries converted by
EMBL for which there are clear-cut corresponding entries the the EMBL collection. Such
entries are not taken over in the conversion: we already have the data. '

(b) Data absent from the destination database — For example GenBank entries for which there
are no corresponding data in the EMBL collection. These entries are taken over in the
conversion.

(c) Presence or absence unclear — Data which share a citation with entries in the destination
database, butwhere there are other citations too,data which look as if they overlap with
information already present. In short, data where our programs can't work out the
relationship with data already present. Hitherto these data have not been taken over.

It is the data in class (c) that pose conversion problems, to include them without generating

duplicate information requires human intervention, and labour intensive. The problems in no way

stem from the format differences.

It is nonetheless clear that agreement on a common format would simplify the life of our users.

Both groups are aware ofglaring inadequacies in both formats. There is little motivation to
convertfrom one clearly inadequate format to another. Nonetheless, EMBL has seriously
considered adopting the GenBank format. Earlier in the year this possibility was discussed with
GenBank, and with our users. Unfortunately our users were overwhelmingly opposedto such a
plan. This, coupled with our need to maintain compatibility between our nucleotide sequence
collection and SWISS-PROT, our protein sequence collection, has led to a decision to continue to
distribute the present EMBL format.

The feature table has always been the major source of difficulty in attempting to standardise
formats. The agreement on a common feature table is a major step forward, and could be a start
towards a standard format.

The databases see CD-ROMas a major distribution medium for the future, and one common
format isbeing designed for that medium.

The transaction protocolis a standardised language for talking to the databases.

11. Identity of Database Content

The perceived need of users to take both major databases in order to ensure completeness is a matter
of concern. It is certainly the case at present that there is enough difference in the content of the two
databases to cause a substantial population of users to find it necessary to use both databases. To
have to deal with two databases in different formats is a severe headache. Approaches to ensuring
that the contents of the two databases are the same were discussed atlength.

The contents of the databases differ in two senses:

Differentsequences are included. GenBank includes sequences that EMBL doesn't include,
and EMBL includes sequences that GenBank doesn't include. Sequences not taken over from
other databases are either (i) those which were entered too late to be included in the conversion, or
(ii) those which for some reason failed the conversion. The most typical reason for the latter is
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that it looks as if is is already present in the receiving database, but our programs can't quite work
it out.

o The same are differently described. In the early history of the databases, the division of
labour was less well defined, and it was not unheard of for GenBank and EMBL to enter the same
data. While, in general, the resulting sequences were the same, the details of annotation might
differ — choosing keywords is a fairly subjective task.

Even where the division of labour is working well, and a sequence is entered once and distributed
to the collaborating databases, there remains the problem of propagation of updates. If an author
writes to one database and asks for base 4235 to be changed from "a" to "t", we have to have
mechanisms to ensure that that information is transmitted to the other groups. At present updates
are propagated on a purely ad hoc basis — someone at one database communicates the need for the

update to the other group.

Various approaches to ensuring that the samepopulation of entries are present in the different
databases were discussed,ranging from throwing away one database and using the other as the
starting point, to making one composite database from the sum of the existing databases and
accepting, but slowly weeding out the resulting duplicates. Extracting a unique, but complete set of
information from the two databases is a non-trivial task. =~ Where references A, B, and C report
contiguous sequences, they may appear in one database with an entry composed of the data from A
and B merged, and in the other with B and C merged. Even where a simple one-to-one
correspondence can be identified, it is not simply a matter of taking the "best" version, one database
may have a more up-to-date version of the sequence, while the other has annotated the features of the
sequence far more thoroughly. Teasing apart the parts of the two versions to produce a new
composite version can be absurdly time consuming. Thus far this kind of work has been given a
lower priority than developing systems to prevent this kindof divergence in the future. EMBL will,
very soon, include on its release tapea file containing all the GenBank entries that didn't get through
the conversion process because of some doubt as to whether they were duplicates of, or overlapped
with entries already in the database. This file can be used by subscribers on a caveat emptor basis.

A major problem is that even supposing that we were starting with identical copies of the same
database, there is no foolproof mechanism to ensure that they remain the same. The present mode of
operation gives both groups the authority to carryout updates on the data. One can use the transaction
protocol to inform the other group of updates in a way which allows theirprograms to carry out the
same update. This doesn't completely solve the problem however. Problems arise if two groups
simultaneously update the same record. E.g., suppose that one group carries out an update searching
for a reference by an author "McBride" to change the start page from 126 to 1126 and at the same
time theother group corrects the spelling of "McBride" to "MacBride" — the search on which the
first update is based will fail for the second group, and without human intervention they won't be able
to carry out the update. In the presentmode of operation, "at the same time" means within the same
three monthly release cycle. Conventionally, databases prevent such clashes by "record locking
systems" whereby data being updated are rendered inaccessible to other users until the update is
complete.

EMBL's file server is an improvement on the quarterly release cycle, and GenBank has plans for
continuous updating of their database, which should reduce the chance of clashes. The present
network systems used to communicate between the databases are unlikely to support any workable
record locking system. It is therefore planned to attempt to run the system without record locking in
the first instance, but this decision may need to be reviewed.

12. Missing Sequences

It is often drawn to our attention by usersthat not all published sequences are included in the
databases. Sequences in comparatively old literature are sometimes absent from either collection. To
rectify this situation we need to (i) find all the old literature we have missed and include the sequences
contained therein, and (ii) overhaul our data capture mechanisms to ensure that we are not continuing
to fail to pick up missed literature. In both of these tasks the literature abstracting databases have

—56—
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offered to help us — at GenBank the National Library of Medicine is helping through their MedLine
database, on the European front Elsevier Science Publishers are helping through their EMBase (on-
line Excerpta Medica) database. In locating old, missed literature the bibliographic databases can help
by producing citation lists from queries designed to locate sequence bearing literature. In ensuring the
completeness of future data capture they can help by explicitly tagging literature of potential interest to
the databases as they scan the journals. Both GenBank and EMBL are exploring both approaches
with their collaborators. Of course "hit lists" of potentially interesting, but missing citations will be
exchanged and the workload dividedto avoid duplication in entering the relevant data.

Attempts to capture old literature via queries on existing data in the bibliographic databases meet with
limited success. Much of what is located is irrelevant, and, when we compare with the citations
included in the databases, much of what should beincluded is missed. It was felt that we would do
well to announce our attemptsto gather old, missed sequences by publishing announcements in
appropriate scientific journals and on electronic bulletin boards. There was some concern that even
when a scientist notes that something is missing, it is not clear what he should do to ensure its
inclusion. This situation should be rectified. We agreed to announce our intention to identify old,
missed sequences inthe literature. In addition, as part of the collaboration, GenBank will begin a
more directed effort to identify missing data.

13. International Advisors

Some discussion time was dedicated to the International Advisory Committee. For future meetings it
was felt that:

» The provisionof some intermediate information (such as this report) might be helpful.

» Updates on the main issues raised by the last Advisors meeting would be an obvious theme for the
nextmeeting.

» The role of the existing databases with respect to large genome scale sequencing needs to be
clarified.

» Some discussion of the public domain status of the databases seems appropriate: should we accept
data where the submitter wishes to impose limitations on their availability.

14. Next Meeting

The DNA Database of Japan offered to host the next major collaborative meeting. It will be in
Mishima, have a duration of about 1 week, and will take place around 12-16 June 1989.
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The EMBNet Project

EMBNet is a project to develop the European infrastructure for
academic and commercial information services in biotechnology.
The project includes the formation of a computer network for the
exchange and development of data of importance to molecular
biology and biotechnology. The network will consist of a central
node at EMBL and regional nodes in the European countries,
appropriately staffed and equipped with computing facilities. The
network will prepare the infrastructure for the diverse biological
and biotechnological information services required by European
academic research institutions and the chemical and pharmaceutical
industry in the future. During the development, novel aspects of
information technology, such as networking, relational database
development, computer conferencing and storage media will be
applied on a practical and widening scale.

Activity in biotechnology and bioinformatics is intensifying world-
wide, thus development of network-based information services is
viewed as urgent by public and commercial sectors alike.
Maintenance of the basic public databases and related academic and
educational activities will eventually be carried out by a projected
European Institute of Bioinformatics, while development of
bioinformatics and biotechnology products and value-added
services will migrate to the commercial sector.

The first trial phase of the network has been initiated and will be
operational before the end of 1988.



The need for biotechnology information services

The recent explosion in data as a result of research in molecular
biology will have a major impact on research and development in
the chemical, pharmaceutical, biotechnological, medical and
agricultural technology. As biotechnology based products are
developed, computerized access to the underlying databanks
becomes increasingly important. Current important databanks
include information on: gene and genomic sequences of proteins and
nucleic acids, structures of biological macromolecules, human
genome maps, genetic diseases, microbial strains, hybridoma,
restriction enzymes, cloning vectors, industrial enzymes, taxonomic
classification, toxicological data, abstracts from biomedical journals
and other areas. DNA sequence data is maintained at present by a
worldwide collaboration including DDBJ in Japan, GenBank in the US
and the EMBL Data Library in Europe. Protein sequence data are
similarly coordinated.

As biotechnological research intensifies and progresses to product
development, the commercial sector of information services will
develop in parallel. Electronic publishers, database hosts, computer
companies, software houses and the chemical, pharmaceutical and
agricultural industry will have a major role in the development of
the information services market.

Structure of EMBNet

The European Molecular Biology Data Network will consist of EMBL
as the central coordinating node connected to a series of national
nodes in European countries. The network will be accessible to
commercial as well as academic users. It will be based on
international communication standards such as ISDN (Integrated
Services Digital Network) and OSI (open system interconnect).

Some of the outstanding advantages of a decentralized data network
are:

(1) A large pool of expertise can be brought to bear on data flow,
research and communication problems in a coordinated yet
diversified fashion.

(2) The user community varies from one country to the next, due to

language and cultural differences, differences in national computer
networks and local facilities. National and regional centers linked to



a central node can specifically address these issues. Special
attention can be focussed on the technologically less developed
regions.

(3) Remote login across international boundaries is costly and
difficult. A system which enables users to retrieve and submit data
from a computer within the same country is simpler and cheaper.

EMBNet Network Functions
Activities at central EMBNet node
1. Data Maintenance

Collect and/or maintain sequence data, in continuing close
collaboration with GenBank (USA) and DDBJ (Japan). EMBL will
make available other data collections important to molecular
biology such as genetic and physical mapping data.

2. Data Distribution

Distribute complete releases of all data several times each year on
mass storage media such as magnetic tape or CD-ROM. Subsets of
data, especially data newly-processed at EMBL between full
releases, will be made available via an electronic mail fileserver,
and also distributed daily from EMBL to regional nodes

3. Computer Conferencing System

The development of an advanced bulletin-board and conferencing
system on the network will provide the vehicle for information
exchange between all network partners. Such as system constitutes
a prototype for an educational/academic communication system to
be established by the European Institute of Bioinformatics.

4. Training

Run training courses for staff of the regional nodes.

S. Database Development

Carry out research in database design for future generations of
molecular biology databases, including use of artificial intelligence.
Carry out research to design a model computing environment for
user access to the databases.



6. Biocomputing

The EMBL Data Library is part of the Biocomputing Programme at
the EMBL. Groups within the programme conduct research in
several other areas of computational and theoretical biology.

Activities at EMBNet regional nodes
1. Database Access

Make available latest releases of the molecular biology databases
and retrieval software to their users.

2. Software Access

Make available licensed and unlicensed molecular biology software
for sequence analysis, including locally-developed software. Users
should be able to able to copy some software to their local computer
as well as to use some of the software packages via remote login to
the regional node computer. In this way computing resources are
distributed, with remote login work being limited to specialised or
computer-intensive tasks (eg database homology searches).

3. Data Entry

Make available EMBL/GenBank Data Submission software. This
crucial piece of software is designed to aid sequence and data
authors in producing a complete, properly-formatted and internally
consistent database entry for automatic transmission, via electronic
mail, to the data library. The regional nodes will assist their users in
setting up and using the required network communications.

4. User Support
Provide on-site, electronic mail and telephone user support, and

organise training courses in the use of molecular biology databases
and software.



5. Database Development

Where possible, perform research in aspects of database
development or theoretical biology in order to be actively involved
in novel aspects of bioinformatics. The results of such research can
be shared by other regional nodes (eg. the development of
specialised databases related to the main databases).

Outlook

The first four academic nodes are CITI2 in Paris (France),
CAOS/CAMM in Nijmegen (Netherlands) and SEQNET in Daresbury
(UK). Daily data traffic is to start before the end of 1989.

Nodes in most European countries (members of EMBL and members
of the EC) will be added over a period of two years. Industrial links
will be developed.

Eventually (about 1993) a proposed European Institute of
Bioinformatics (EIB) would be founded by the EC as a European
database center for molecular biology and biotechnology and as a
training center at various levels. The center would absorb and
continue the service functions of separate databases, such as the
EMBL Data Library or the Microbial Strain Data Network, and
integrate these into a coherent database system accessible
throughout Europe via computer links.

The main biological databases, of extreme importance to medicine,
technology and the further evolution of life, should always remain
in the public domain, accessible to academic, commercial and
educational sectors alike and available across all national
boundaries.

This document was written in September 1988 for presentation at
BIO FAIR TOKYO '88 by Chris Sander with input from the staff of the
EMBL Data Library.
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#HAZ2HBTER

BER=EHCH5ELEEFHEMEEERFE
v4&—Xb, DDBJ (DNA Data Bank of Japan) o,
A TFASFES] REEE2NFC LAFIADLERT
£%, 6H17TH(® L 18H(XR)DHEBCHI» TITis
5 LOBRI D 120 BB TTCEEFERFR LV X
—DavEa—# [FAHHE] LRELT, =2—¥E
FLHEELTHAHH, NTT AREHEYFHLTEZEL
ThEIbavea—2IHFRLTL TS L
<, DELXBFETED LAY, WhiE EbZiE
hlike ThiEwd, T FREXLTBMILT
Wicii T ket

BEFRFRE € v 2 -3, EILREFHEMELEOIL
Bl E L, 1987 £1 ACBRIT L2 I AEDDHFL
VEBYTHE, EESBL LTHTORI4EBORERE
WOTHARB LR T HDHREKEBIL, —TA6 A — A lb
WOELHOWAWEHET, 5803 v 2 — 2HEAMN
BrhTuwi, ZOREBEES~OHRALZEYL, EAERO
20 BERIXBMICHEL 50 BB ITELICE 5 T, DDBJ+
VI v = AT THIHEORETENI A LT,
L L, HEMLHAKEL, R 20 BoEARY
EFLLEFCOREER > ¥, BLEVSINET
WMERKELD ThHh-T

1. DDBJ [coWT
BEERWEL v 2 —BEIh T35 DDB] iz
Wi, FEEVCTTRELVWOT, TH5%HA T
Wicii Z EirLicwdl, —F TWH e bIikE Gen-
Bank @M EMBL LE 2 X X3, bAiEHW O
DNA F—2.v 7 Thhbo
BZarbhbh2MEALTWS 2 Y € 2 — 2 A5
DNA lHERF| F— 2%, 7—7R7r, €—F 4 R

é|||||l|||||||||||||||||I|||||I IIIIIIIIIIIIIIIIIIIIlIIIIIIIII;g
' DNA Data Bank of Japan (DDBJ) |
AR EEERHSE
% EAEE g

EX 1.

BIREYAEFNRTCRAAL L 5—02R

7, ¥ 721% CD-ROM 73k, T SEiithaECH
HICEMATAZ EAFIRTHDEN, Fhb iz TXT
GenBank & EMBL ® FR X o TAN « F— -2
EIRTELLDTHHT, £FDOF—2E/H LT
HLREOEERIRAEE TIT LA E L oTe b o Th Ly
ZTT, bAEE LT 7 - 2 ER/EEO—RETHL,
EEMLEEO—TH LR LT\ LFAKZ, DDB] ®
ftd®> DNA F— s X—20EATOEMEEYRL b 2
BB3L LT, DDB] AZEIhicLEVTW 51,

&, b & DNA EERFIZRET A\ 200
ey =7 b ORI LT, DDBJ, GenBank
& EMBL 0=%0[H TEiE&#EN L ch, DNA 57—
ZREFEOEBRMONELF — 2 <X — AD*FAKEC
DLWTOFELRIEDOhIZ ENFEETh T 3
MY, Zh#xTH DDBJ (33 Tk GenBank, EMBL
EXSEMERYEDTE D, FbhEEBENLHEOKX
EWZ ERRLTWS, Lirl, DDBJ imizBlEE TD
LA HEXEED DNA HERTIF— 2 0EEL
»7z<, Zhux DDBJ #iffio DNA F—x.3iv 7 icht

Shigeo Masaki, FMROHMEE 2 » = —REEEPEAME(LEE (T480-03 FaRKF AHTHMER 713-8)
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9% EBHE BB BEX

RTEERBEINZIVS 2T, F— 2 EORBEA
FISEBNICONERTH A, T TN THEEY
EF LT3 GenBank ® EMBL lizkZikfRicH A
HBY,

LA L, &2 EEF 1 FEHTHRPOTREI T
C THAREFORIKTECT EERCTS LHEEFCO
IEBLEEENRTEY, FORKE, EHT5DNAKEX
FF5— 212, % DNA F—23v 7 L L 4E14ET
BIFEK 10 -t v FHUEDHRARR TR TV 2,
Z LT, BSh3BETORREEEMO—gXIL
T bh, & + & DNA EEEFIEED ST = 7 b
DEIEL BRI TH B0 5 LinteZ EdELNE, 4
Bbhik> 75— 2E08MmzG LT DDB] » HEHED
Kk ERNFEETebh i, #4 ofio DNA 5
— 2RV 7 LOMRAAERT —sBEOEIEHEICHEE
0,%Oﬁ?%lﬂBJﬁﬁ%@DNAf—;ﬂy&a
B2 DIREL e EBbh b,

2. BRFEpASOHAE
HEENBZABRHIF->TWBRLNIEETDO=2 v
Ea—ZMEZOW TiL, 0 DNA {EEEF|x 2 v
Ea— ZAHOETAFTIUE, leh DT Ehii—v
FravEea—x ETHTREADISRL-TWD, &
EHHDL, WSO DBRREMCEETIEETFOEE
BFl%, KA%XALT GenBank X hAFEL, F0HIE
EERYIMTERAL Y, TRO 7 — V7 r &, 4 ORBREKEY
RAUTRFELLY, BESHME->Tw5 MS-DOS o
XFHF— 2 BRI oML LI T5X5k 7wy
SARMALT, fifcter s —BERXTHLVEEL
T\ %,

Lo LR EDIRON, THEDEREFEHSFEL
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ke —RERERTROILESENE TS E, £
ZEDZ VSRR BEbE | bEafc{ EH L 1t
b, L#\ic DNA SHERDOY 7ty =722 LW
EE3 X5tk » T, NEC PC-9801 Y — X1
i3, F CIREAD DNA S4FAY 7 b =75, 4 —
opEtI YHEEH, \Fhi CD-ROM F747
1A -7 DNA $EXEFIF - 2075 LOEL
TWw3B0DT, GenBank 7p&4 DNA F—#iZxf LTD
REBRO-—KBRETTHRA=VFAL 3 VE 2~ X TREC
o T B,

Th, TH5WakY 7Y =2T A, =ik, FEIC
Ex BONRBAOERMTHY, BAERARIKPIARD
WRIV-FTOFERAZZELSIHLWERDR S,
EERIZIZEANCEAT D LEMTHY, EHC
1B r - EFERHAEI 0T, T Lok EICEILERE
T RGNy 2 —12X % DDB] +v 54
vH—ERANMBIhB I LAY,

PWrEDA—-VYFLavE.—2T, BREFHEFEL
va—Dave.—2EFATHLEORKDREEL,
EfEO NTT AREREEL D0 E 51 THD, HAA
WBEENOTHIHEZIRNT LIRWA, Bom{KEL
Td [F—2{t] BRI »Tizh, FIHOEFTH
BERTh TEEEEMR L v 2 — BB T &A%
HBHDT, Thich OREI B,

FIEE LT, ¥ TREEEHELv2-L b [FIA
FEIBY] OXMFEZ T 5. Rz <V 2 vEERET
L] HFBAT R, EIFeHKAHH, DDB] T,
2400 +£—, MNP %5] % £ Tw%, L L, &
ELLTUL PLENBARNCHEATIONRLRALD D
F LD ST 1200 % —, AT =5 4] L Xith?
24 7D B, Th, TORLHYEERIP LIS
(=7Vv, 2463, 747, *+amv, NECHliEN
HBo B 2HFALUTTELX D) REALEDH A,
=L BLTWADT, HPEBIRRERATWS
LB 0EEHRL, NTIT ~oRFLFEe, BEEENAR
v E—~lz2ve.—2FAFHES] EFThuidE
BIETo HERERETOHALR L2 —FR—-L0DK
%22,

@EY 7+ v = 7% DDBJ 25 NEC PC-9801 -
) — X TCES L ONMA LT 5250, EEETECT
¥ 572 FIDTOAIME S TIXEDITI B, BT
BHHEIZEVELDONATROBERB Y 7+ v = TRER
Liciz 52 X\, Th, BEFRERRL Vv 2-D2vE
a— WK E LTEXLSTRAIE N e, EEL



LTk [CCT 98-11 ((BR)E:tistiamset,
Effi 175 FMA)] kEH s, £ LT
— E X, \Hp 35 [BBS (Bulletin
Boards Service)] & Xi¥h 3.tV =
VEBEtvE-D, WBIEABERD
RNEZARHLT7 7R LTHRD
& X\ (BBS]nEBEES T CCT8-
TOFHRBAJBITL I TAE - TV B)o
Ezo [BBS] T3 714 LDE bk
W, BEERHEe ZF—DY AT
4TH5 UNIX izl TE-TH 3
DT, THLEATZ > ANLT 2 RADE
BLied, T, bEHThiIhvic
FhiTie > TH WA,

3. BMBLOZRHYZa—L

BELIZ6 A 17 B (&8 F#i9
B 50 4+ X b, WEHRREEHEMR
v —RORETHDLR, TR
FRihDEBI RO, ETEE
=ZE - MEFEAKOEHT -V ¥
na2vea.—23¢ NTT AREEFER
CrHREERFEL v s -—Da vy
- — sFAOHECSWT, At
BROBERAELBIFOFEDT =Y
AbUr—vavhidb, FTDDBJ
DFIACE LT RERLE /r UNIX
FARV—=F 4 VIVARATLADZ7 AL
gz owTogiiH &, UNIX Lo
7Y —v=F, 2i"OFERE XbH
iz UNIX v A5 ATO [BFEF]
DEFZEERCOVTOREND -,
FEIhAESEL T, UNIX &
NF—ANPHENI AL TER TR
L] AV =T 4 VISV ART AT
»Btdiz, MS-DOS i FicHXRT,
LofFERLSVHIRRZEZ TWS R,
TCRLDOEARE 7 » 1 VST
MS-DOS i@ 3 h Ahbh T\ 3D
T, =V FravEL—2RERAL
TWABARDIF - LTS DT
mnCk, Fl, FAKKKRRTLA Y
SAv==2TANEMENTVWED
T, BfEER AL oo L EiX

DDBJ fl L &R BB & 97

(1,200;R—ATE 7 L A8 L 7= {5DHC, PC-3801Tilf, i 7 R L7 %8 L - HRENS
RS, FERIPC-9801L D ANT B3 TEARL, Y9 —UF—% M3 L 37T)

:ATPDOS59-75-60366 e GRILTRRZN TR V¥ — 4T 5)
K e GuisbYZik I hr-)
[BREAK]Y e (TL—=UF—%BLTT L—I{I5%3%3)
:CONNECT 1200 e (AU 2—9 LD 051,200 K—TCHILL =)
niguts

Welcome to the NIG FACOM-M380Q/UTS V10L32 (system V release 2.0)
(1200 baud) login: smasakie = cewee (L—=Y—FR—LEANTS)
Password: ddbjoo7ed @000 eewee (NZX)=F%ANTE. SHIREDHD)
Terminal type (pcO8msdos): ff <e=ee (pc-3801TIXY ¥ —7=13TEW)

NN

niguts? flated 0000000 e (flatORdEX 3L 515F3)

flat egrep ""FCO™ $GENBANK/bacteria.dir --:

- | egrep -i "heat™ ] egrep -i "shock™ > e.coli-heat-shgd}

---- (GenBankDbacteriadd 5 4 L2 b6, ENTRESLY FY—%BDHL,
definitionfTic, heatshock%BTTL T 7 A NICTB)
flat? cat e.coli-heat-she) = «ewee (®D7 7 1 VEBIICETTS)

ECOC625  M10419 ds-DNA 96 E.coli heat-inducible promoter for operon encoding he
ECODNAJ  M12565 ds-DNA 1358 E. coli K12 dnaJ gene encoding a heat shock protein,
ECODNAK K01298 DNA 1917 E.coli dnaK gene encoding the heat shock 70 protein.
ECOHTPR  K02177 ds-DNA 1060 E. coli htpR (heat shock regulatory) gene, complete c
ECOHTPRR  K02178 ds-DNA 1312 E.coli htpR gene coding for heat shock regulatory pro

flatZ getgh bacteria.seq ecohtpr >ecohtpr.(d

----- (GenBankbacteriadD&H| 57—y 156 LY b Y —ECOHTPREZIRD L 7 7y 1 2T 3)
flat? pg ecohtpr.ld = e (RD7 7 A VB ETRTS)
Locus ECOHTPR 1060 bp ds-DNA BCT 01-JUL-1985

DEFINITION E. coli htpR (heat shock regulatory) gene, complete cds.
ACCESSION  K02177
KEYWORDS  heat shock protein.

P S OM A m®

961 aattgegtge tgecattgaa gegtaatttc cgetattaag cagagaacce tggatgagag
1021 tccggggttt ttgttttttg ggectetgta ataatcaatt

1/
flat% fromgb ecohtpr. | rsites $FLAT/lib/enzymes/avail.enz >ecohtpr.rsites@
----- (BEDT7ANERY VT 3—FT72—7y MIERL, BIREERUMEM A8ETS)
flaty map < ecohtpr.rsitestd = eower (RORREAEMICT ST TERTS)
* ECOHTPR 1060 bp ds-DNA BCT 01-JUL O 1060
168 345 522 698 875 1052
AccII 5 +-1 + + +t]—1—1+—1—+
Af1II 1 —1 + + + + + +
S O 8B w
EcoRII 5 1 $—]1—+—1 + 1-+ 1+
EcoRV 1 1—+ + + + + +
EcoTl4 1 1—+ + + +
Espl 1 + + + +—1
N
SstIl Stul Tthllll Xbal Xhol
Xmal Ymalll XorlIl
/!
flatX grep -i ecorv ecohtpr.rsitesi) «o-e- (ECORVIZDW T DEERDALEFTTS)

EcoRV GATATC 110-115

flat? exited 000 e (flat%42793)

niguts? logouts 0 eeeee (RfE%¥T93)

smasaki logout, Mon Jul 4 14:15:34 JST 1988

NO CARRIER cemes (RRESEHRDYMTES )
#1)
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ETH-To BETIVL 20 0E
(Nucleic Acids Research stic &)
T, DNA EHEEIYSLR LT
THEITIZ, BTd > TEDOEFIOF —
23 vEa—2RROE (A&
k7my =74 A7) TErOHEER
HYLTW5 DNA F - 2.3 v 7
(Nucleic Acids Research i:DB4
X EMBL) %ff L T, #0ZHESE
EPRXTRXEBRB T Licike»T
Wi, TR EMBETTALS &Th
ERIEL P ARLETH 5 2, [BF
(€] T DDBJ %*#&fh LT EMBL ~
B THEEL &4 2 Bz DDB]
TXHABLFRTHILMNTE, £5
Wolok Erite LY, DDBJ &
LT HENEELERVEDZ ETH
-ofl:o

FELDEZ, BREESHECY 5 —
DavEeae—RTHESZLDTE B
DDBJ o [DNA {EEEFINE S = 7
S aBEl & LT “flat” L “qanalys”
NEE - HKEBREK » b, i, “UW
GCG” & “IDEAS” 3 XUt “NAQ” 2%
STFEREHRTFIOBRBEEZEN OB
rah, ThoOMEEREOHHA
BPhoto ThHEDT v 75 AHEOH
BEOBRFRERNSZ LizEZIIVX
SREETHDH, KBETHELUTO
I5ehs LB, Thibb, Thb
D5 BT “flat” & “qanalys” |2 UNIX
VAT ALTEE, 29oTC19o0F R
7 ALHWIREBEFRITH B “flat”
XFdc DNA F—2.2v 21 b £
ROBEERFZEY B3 b i (E f
L, EOH Ui Ems] o M #7112,
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(EEHAL)

: ATPD0559-75-60363)
0K

IBREAK] (A

< CONNECT 1200

niguts
Welcome to the NIG FACOM-M380Q/UTS V10L32 (system V release 2.0)

(1200 baud) login: smasakigd
Password: ddbj007}
Terminal type (pcS8msdos): &3

O M Em
niguts? nigves®d @@=000 e (ZfE5T 3002 —F%VAKICEETB)
telnet nigves
Trying...

Connected to nigvms.
Escape character is *“D’.

Welcome to the NIG MicroVAX-II/VMS V4.4

Username: SMASAKKIGB  eewee (HEL—Y—2—L%ANT3)
Last interactive login on Wednesday, 29-JUN-1988 09:31
Terminal type (set term/ing) ? vt100Lf ~ «eeeee (SERIIvt100E AHT 3)
>
Use "getinfo” at the niguts to get information; type "telnet niguts” to login.
SO M A m
nigvms$ naq genbanked @0 eewee (NG FHEX S L DICL, GenBank £RFUHIY)

Nucleic Acid Query System V3/2.4

NAQ> find e. coli heat shocki)
----- (GenBankdDshpy5, definitionfTizE., coli, heat, shock%&RTUxLy FY—%#k#33)

ECOC625 E.coli heat-inducible promoter for operon encoding heat shock protein
ECODNAK E.coli dnaK gene encoding the heat shock 70 protein

ECOHTPR E. coli htpR (heat shock regulatory) gene, complete cds

ECOHTPRR  E.coli htpR gene coding for heat shock regulatory protein F33.4 and

M12565 E. coli K12 dnaJ+ gene encoding a heat shock protein
5 entries found

NAQ> quitld e (NQEHTT3)
nigvms$ ideas seqmanld) @000 eeeer (IDEASHODSEQMANDG EhYER B3 & H12F3)
% get_genbank ecohtpr >ecohtpr. ()
"""" (GenBankDRLHIF — ¥ 6L b Y —ECOHTPRE 7 7 1 MICT 3)
% type ecohtpr. & e (BD7 74 VEBEEIICERTS)
Locus ECOHTPR 1060 bp ds-DNA entered  07/01/85
DEFINITION E. coli htpR (heat shock regulatory) gene, complete cds.
S DM A M
1021 TCCGGGGTTT TTGTTTTITG GGCCTCTGTA ATAATCAATT
//
Zedo) 0 eeme (SEQMANEL IDEAS %4279 5)
nigves$ wigegld =00 eeeee (UWGCCDEPDMERTE 5L D12T3)

Welcome to the
University of Wisconsin Genetics Computer Group
Version 3.0, June 1985

(F2) 201




DDBJF B L XM BELAKE

nigvms$ fromgenbanked = e (GenBank»SUNGCE T 3 —2 vy FADEARA{TRS)
Reformat what GenBank data file? ecohtpr.&d = eewese (F7ANHEANTS)

ecohtpr. 1060 bp.
reformatted: ecohtpr.
total files: 1
total bases: 1060

nigves$ mapld L e (BERMARDOURMTROIOME A TR D)

MAP is a sequence display tool that shows the sequence and its complement
with the restriction map above and possible protein translations below.
Local data files: Enzyme.dat (enzyme names and recognition sites)
Command Line Switches

/S1X shows six-base cutters when enzyme name is "%
/ONCe shows only enzymes that cut once in the chosen range
/LINear treats the sequence as linear (default)

/CIRcular treats the sequence as circular
/¥IDth allows choice of number of characters per line
/MISmatch allows mismatches in site search
/APPend appends the enzyme data file to MAP’s output
(Linear) MAP of what sequence ? ecohtpr.l  «e=-- (774NVEBEANTS)
Begin (*1%) 2 18 e (F=Y DRSERFES A NTB)
End (3 1060 %) ? 1060L) <o (F=Y DORAERFSEANTB)
Enter enzymes: Use a "+” to get all, a "#” to get none
or enter the names individually, one per line, ending
the list with a blank line.
Enzyme(* % #): ecorveld) =~ ee-e- (BT SMIBRRRZ AN T B)
Enzyme: & = eewee (BT I=2DH)
¥What protein translations do you want:
a) frame 1 b) frame 2 c) frame 3
d) frame 4 e) frame 5 f) frame 6
t)hree forvard frames s)ix frames o)pen frames only
n)o protein translation q)uit
Please select (capitalize for 3-letter) (¥ t #): @ «omee GERIR) Y- DH)
What should I call the output file (* ecohtpr.map *) ? TERMGS
----- (AEFROFHITERNE $3)
MAP of: ecohtpr. check: 6042 from: 1 to: 1060
locus ecohtpr 1060 bp ds-dna entered 07/01/85
definition e. coli htpr (heat shock regulatory) gene, complete cds.
accession k02177
keywords heat shock protein.

NI

<mOOm

GTTGCTCTTAAGCTCTGGCACAGTTGTTGCTACCACTGAAGCGCCAGAAGATATCGATTG
: ' ' ; ' + 120

61 + + + + +
CAACGAGAATTCGAGACCGTGTCAACAACGATGGT GACTTCGCGGTCTTCTATAGCTAAC

a VALKLYHSCCYH=SARRYRL

b LLLSSGTVVATTEAPEDITD®=®

c CS*ALAQLLLPLEKRQKTISTIE
SO E W

b PGFLFFGPL=*=%5S1

c RGFCFLGLCNNRQQ?

nigves$ LOGRY 000 e (UWGCGE4#2T L, VAXE DA% H3B)

SMASAKI logged out at 4-JUL-1988 14:53:49.50

Connection closed by foreign host.
niguts? logoutl)

NO CARRIER

(Fl2) xD2

99

“qanalys” CfT7c5 L5 IRIELR TV
5, UNIX ECTE<z &b b, &b
DTEETAENTEEOLNHHTH
50, BREMRPOWILHY, X
TERVABLI L 21HB X5 TH
3, fof, “UWGCG” & “IDEAS”,
“NAQ” iz, VAX avir.—xtkT
EHWMRPCTRIFRL TR 77 1H
Thb, “UWGCG” iz DNA 5—=%
Ry rDTF - 2 RFBERL D EDYE
TWgWbhgs, DT EHIIDNA
BXETIAE 7 r 77 4] L LTRE
SEEECEEER L o T B, LAL, 4
BEFEEI TR EEL Iove BRER,
W ONDFIEC O W R AAET Y
fTleotco EHEOEH (REHMA) kT
T, (1) IXUNIX >R 5 4D
“flat”, (@) 2) X UNIX # & H L
T VAX ET “NAQ”, “IDEAS” &
“UWGCG” BT, ¢IRABE
By a2y s7EBE DNA EF57- %
L HIRBERVIMBAOREEZTR-T
A1z bDTHBH, TOREKDO AL
—EEONATWIETB ER S,
FhEhOT v 77 2HTCHERTE
A4 LABOEMTOVTIR, #EE
TR HD, ZTENMTHZ &
TERVWDOT, —ERATLRLS v
5 FREVOBEHERPE L v 2 — M
WEBETARTWeREE VW, EXD
HM [ e 77 2 ERFEAB] 235
FENBETTHD, bodd, BE
&oBMECIENEDO [T 35
LAERBAE] B8 h, £5LE
T L, DASANASATER
IR EA LB TE I ol Th,
ZOHELEEM LU TERICESOF
THEAXBIELTABE, Thithi
FRTES L) R ish TEET
Hotlo EERIIEKXTH %0

4. F T4 H—ER[CRELCE
FESE, BEBEHEL v £ -z v
Ea—ZDAVYIA vi—¥RAYEA

2431



100 EFHHE BB MR

335%¥Ti%, DDB] ® DNA F—%2iz7 72 T5D
* DNA HERFINE T 75 &4 OERAZCEHRLLE
RRENKEO>TH D, LoIHEE, WmEKOEARE
HEAOABEE LB L TOHERAINTEAETH- 12iT
TTho, T BELIAMOERE D> T, FH
DEB ik b >TORVELLE E T, NTT 2b
DEDEDRUH S X 5 i RBITF UL 22%, ERR
WAL XALALT72ATHISC T, LT,
TV HOLEIRE, BAaNAS EBETERVZE
DODERZV DO VE2—ZVATFLOELIIL, FA

FPYARTAZBROERELT, LR UBT i
VCHALIEERSEG, T LTEEBL T OFENT, #F
£0HEMANPNIBREOFLET, EEL LS WHLH
KEA*LTLE-7,

¥F1ooHiE, “flat” 2 “qanalys” # &2 D3|
BEra~vFF4 vy TCARTIHICHIC, AvFfv==
2 7ARBAEIR TRV 00, FBhicl LIzl

, #h UNIX v 25 A0 EMERT
b, MLEREENSHV, ZOHTIE VAX ETES
“UWGCG” % “IDEAS” iz 5 2%, HEITEL TdH
EHRTIRIFETEBDTHEVR TV, UNIX T4, #
DERFIEHEST RN TERIENTES L5 LTE LY,
2oBiL, B D, T7€ALTW3EZITIXEET
X TRBED IVBEFEOA v 514 v~ T RETR
LTizLlly 32B 12, ThE¥hd DNA 5 — .3
VIDF=RT ==y P TR > TV BDIE,
ZAIXLDVEELHBENLMLEFORGZ LA 5
B, WEILRT7 3 -~y P ERYERINDDIIGL
FEQIXOobVyy LKL, BREFH O EVZK¥ETERE
vE—=1 6 DDB] A7 7 A LT\ E W5 &R
R=yFraves—2xEIt O DNA F—- 2487w
75 ADBRMY - EALBEG LWl s, B4 L
LEF 7,

BV 2—-RLEERR, 25V -cEEZ0HETF
HBEAYR > THVWTkbhich, BBl 2198
BELTI KXo, ThHEUTREHT %,

(1) UNIX Fo “flat” ®° “qanalys” 2= 35

2432

Vol 33 No. 13 (1988)

1L, HEAARATLEATED XS ABCHBRL
T, FLETLECRLT VL 5 csBAF LIV,

(2) DDBJ, GenBank, EMBL % 4o DNA 5 —
BRAVIDF—27 +—7, ML, RELXZNRTE
H9, FEHF—EN, 7 +— 7 PERITECKL D,

(3) KBk MTRIK¥HTg vy 2 — | OHAR
% (N1I-NET) # &M L~ DDB] MEHTESL X5z
o172 DT, HBFIFEHRLTUTLL,

(4) #“=vFr= .- 20UBFEELRELELT
b, DNA HERFIF -2 0B FDETHA5EAR
RETETHEIDZILDELEEDLRDINT, A=V Fray
Ea—ZRAT7Tr 75 20Fr—ERALEL TS,
e 2 EFIAEDFE Lic DNA F—s248izE B e
Te 75 akFRTIE, DDB] @ UTRAT A
TeE Lty

WHITA BB, DDB] Wt v 0T L,
GenBank % EMBL ic&i37c\» DNA F—x.3v 72
LICWEEZTUWADT, HEIAREAEAFIALT
foilE, BHERERYFL T X5—BOZHh
YEEWT S, LdNbhT,

FIREREBLZ LBBREOKRb- 12 A 122, PIEDE
oA EL TR O AT TRIRL, BEHOE
LR WCEOE 2T @S TV, EOVWARDLH
THholeh, TCOANAEDIOKEVLLIHTLH -7,

6 8 18 A(L)X, 1 B2, ) TEERTHLRT,

Tz Z o [DDB] FADLERES] ¥0EL, 2 A%
FELICHDR LT etV BT RESEHAOBETE = &
EHERIELY 4 -, @EEENEC/ 2 —OER= &K
BEFEEAKEMADCH «, RLURSTREHERMDHK H 5
ZRIZOHE#T 5,

X M

1) FlgksE : Ak, 33, 268-270 (1988)

2) HWHEAKE:ZEBAH - -DNA o7 —-2.vyLigg
HT (XL No.29), pp.159-162 (1986)

3) Soll, D. et al.: Science, 240, 375 (1988)

4) BEHEEME v ¥ — DDB] R : [EL&E¥H
7¢Ar DNA Data Bank of Japan 3tRF|fH & F
HEEFAOFS



DNA data base

DDBJ
EMBL
GENBANK
GENBANK
HIV-N
KABAT
NBRF

Codon usage
Codon-usage

Protein data base

DDBJ
HIV-P
KABAT
NBRF-PIR
PGtrans
PRF
SWISSPROT

DDBJ #H BB BV CH HAIBER ¥ — & R — 2

Versions of Databases

Release date

4 01/89
18 02/89
59 03/89
52 08/87
88.2a 1988
1983
34 11/88
1

Release date

4 01/89
88.2a 1988
1983

19 12/88
35 09/85
03/88

7 04/88

Protein structure data base

PDB

LIMB

40 04/87
1 02/88

for msdos floppies
Human Retroviruses and AIDS
Seq. of Imm. Interest

GenBank R.47 is used.

translated from DDBJ
Human Retroviruses and AIDS
Seq. of Imm. Interest

translated from GenBank
Peptide Research Institute

Listing of Molecular Biology Databases



Sa—AVI¥—, VI VYT TERAHERY
DNA\ BEHEF - R—Z2OBAHICBEIT 2FEH B

DDBJ WL x)y

KEH 5GenBank, NBRFF— 9 RX— 2| BN D SEMBLF — ¥ R— 2 2RR 77— 7T
MyFLE, HEBERWRAL 2, TOMEREF— ¥ ~X—2 (NBRF-PIRF— &~
—2 ) PHEHRBWEALTVD, RMAEAEE GenBankDIFARKKF— & 7w
yE—=F 427, TOMBBKF—T0ITHB, GenBank7 u vy E—F 4 227K
MBLUTERAINBIBI-PCHORE Y0/ 5 A3, NEC-PCISO0H BB LF— % &
HEA L, EAEBREIEND LR —KREFRTH 5, A7 —7ORGRERI
1116& (19874F 5044, 19884F 6124K) TH %, 7ny E—F 4 2 27 ORAHBKI
12964 (19874E 7248 19884 572#(. GenBank 24#(./ . DDBJ 28/ #&) T&» 3,
SEBEOREMEHOFEMIUTOLS>TH 5,

RE/AGIRE EBAeE & &
DDBJ=a—RAV % —
No.6 Bd#H % 792 153 845
No.7 Bd#H ¥ 416 17 493
(COMBERAFR, EEEXFCHEM)

XE HjI ic 7 7% 4 ¥ (88/02/01) 121 (155) 23 (29) 144 (184)
XE HI i 7 7 S #(88/11/30) 201 (231) 43 (51) 244 (282)

() NIEAREBH

HHEBHAFBRER 1987TF£E 50 9 59
HHEBHARBEER 19834FEE 64 (EHH34) 11 (EHHF6) 15
Kernit7 v 75 AWAR 1987THEE 32 5 37
Kermit7 v 75 A B 19884E 11 8 19
VT emulator EEAH¥L 1987THEE 11 1 12
VT emulator FEAi#l 19884 7 5 12



40
42
44
48
50
54
55
56
57

40
44
48
52

= S o o S

12
13
14
15
16
17

86/02
86/05
86/08
87/02
87/05
87/12
88/03
88/06
88/09

(57 ECAHIE )

GenBank
E ) Bd 76
RF 3
1 0
6 4
13 10
10 10
19 11
22 11
21 11
20 9
5 3

A%

O = O W AN W - O

GenBank HEHiR 7wy b —

86/02
86/08
87/03
87/08

86/04
86/09
86/12
87/04
87/07
87/10
88/01
88/05
88/08
88/11

SE S Bl A
R# 3%
1 0
10 0
1 1
4 2
EMBL
SE 34 B A
R 3
6 5
10 8
10 8
12 8
11 8
15 10
16 15
13 12
7 6
1 2

(17T & BAi &)

RE#E
1
28
5
3

(88/11/30 B E)

— R R A
3

0
1
1
1
2
1
5
2
3

&
R#
1
7
16
12
23
25
21
21
5

(88/11/30 H&E)

— R R A

&

3% RF

0
5
2
1

(88/11/30 B#E)

>
4

O = = WO O WO =W

|
=
w
|

— R B A
i€ 3

—_ DN W N O O Ol O O ™

2
38
6
13

11
10
15
11
15
19
14

it

1oE 3
0
5
11
11
13
12
16
11
6

it

& 3

w W oo

13

10
17
15



CONh-%

27
28
29
30
31
32
33

28
29
30
31
32
33

86/03
86/07
86/09
87/01
87/06
87/11
88/05

86/07
86/09
87/01
87/06
88/11
88/05

DDBJ 7uay b—

XE H Bl A — B¢ d A
ARF 3% A% 1€
0 0 0
0 1 3 2
0 1 4 2
NBRF (88/11/30 Bi#E)
XE i B 7 — B¢ Bl A
RF# 3% R 1€ 3
4 3 2 0
5 5 2 1
8 7 1 0
8 7 0 0
10 5 0 0
9 7 2 0
11 6 1 0

NBRF  VAX/VMSKR

XE H B 7 — By Bl A

A% 1€ N o 3%

[S LR~ SC I A 5 - B =)
[S L~ L - S
o O O N = O

_7'4_

(88/11/30 BE)

0
3
3
1
0
3

(88/11/30 H7E)

&

RZF

RF

10
11
12

ARZF

ST NN W O

it
1€

1€ 3

D W OO0 W

&3

O M~ O O N =



10
11
12
13
14
15
16
17
18

PIR
XE 31 ficd 7

RF 1 3
86/02 9 6
86/08 12 8
86/12 13 8
87/03 16 6
87/08 16 6
87/09 17 6
87/12 16 7
88/03 16 1
88/06 15 9
88/08 5 8

(18fR & Bk )

PIR VAX/VMSRR

SE 391 Bd A

R#F &3

86/02
86/05
86/08
86/12
87/08
87/08
87/09
87/12
88/03
88/086
88/09
C18ff i EiAi& )

= R O - I~ -
B =3 O 00 ~1 00 ~1 O B =

(88/11/30 B7E)

>
i

O O = O = O NN O O M

(88/11/30 H#)

A%

O O O O O o o o o o o

— BF B A
1oE 3

— DN = O O k= e = O D

— KBl A
oE 3

O = O N O O =~ O = O O

a
RF

11
12
13
18
16
18
16
17
15

5

a
A#

DD OOl O W W O O

B =+
e

—
W =~ 0O 3 O 3 3 W o o

it
3R

~] OO O U1 Ol = =

10

o



DNA. BEHE F—%4R—208HARO2WVT

CODE, PIR ® DirectorT® % Barkerf§ - X 045 %% JIPID (International
Protein Information Database in Japan) A%, PIRF— Y DHZXEXTD official
agency” & LCHifE I 2 t0@MEZUYE LA, ZONLDSH® JIPIDR, PIRTF
— YDHACD2REARFN ERIBZILRENBEITHAIHILEBEVETOCTDD
MoVTHRPBTT,. VNRZTOBWIRIZ DB ELTCHBMANRRALA—I RV &S
JIPID REIMEEFTOTEZORBIRLINI Y,

BEZ0dPATIR JIPID o#EEZRBL T,

R RKHEH B HE

International Protein Information Database in Japan
T278 TFTERFHMBLIZ2641
HABHMAZEGMMEHER

B 1 0471-24-1501 A48 5001

GenBank &\ 19894E 6HEH &V, CDROM [R2V V—RFT B FETH 5,

PGTran &\ B E BV E-oBAL2PILT 5,

EMBL — ¥ R— 2 X OBR L AEHE 7 — ¥ X — 2 SwissProt 2H - BAHET 3,
. DDBJ, GenBank, EMBL B F — Y KB L CUTO LI BEENRD - o

GenBank Release 54 (12/87)

e Short directory files OFEABEE I, (BIOEINRFTRTLEK)

cFEBERBDAVF v I ADHENREDL o, X TCHBEINhTWEIEFELZEEH

GenBank Release 54 (12/87), DDBJ Release 4 (1/89)

e Features table®2 & LSites tableiXNew features table RWIRIN & h 7=,

GenBank Release 55 (3/88). DDBJ Release 4 (1/89)

e LOCUSV a—FOERANREDb sk, M I NV — T4 (3 XERB) 24882 &, ¥H
MOEXMEMBLARNRE D - 2o

e F— 2 EROVRNVEZRRT B5STANDARDY 22 — F R REFERENCEVY 22— F O —3 & L CH
mht,

GenBank Release 56 (6/88)

* Sequence data files DEHHICT H » f=Short directoryZ2 B L 72,

CRTD7 sy AND—FFHD 1-9 W53 2R 7y A NVRBERRT BT 24 M,

GenBank Release 58 (12/88)

* Long directory files® & #irh ik,

EMBL Release 15 (5/88)

* Eukaryotic promoter database (EPD) HM{I MM+ — % R— 2 & L T Restriction
enzyme database & 3t fid 6 BA 45,

EMBL Release 16 (8/88)

¢ index files®DFHFN M GenBank AR ICEHUO DD EHE,



8. 4% DDDBJ, GenBank, EMBL BB F— Y KRB UL CUTO LI BEERFREI LTV S,
X MERBRDODER A ERZEE T 5 TFRE,
F—%»xv 2 ( DDBJ, GenBank, EMBL, PIR )!X National Library of Medicine
(USAH) L EFTCEBBOBEEL2ED TV B,
s EMBL BWEH F—2 < U ORDLVIE T 2FHIT2HETD 5,
e New features table O H

7. BRAHBK F—TR2VTHEELY

F— I RAEDLDOBE T — 7REHEIA ROy —2ARBRAZHEKFFRSZ ., IHE
BhAdBcTbLbhR BT VES, F—EOHMITEY, BARSERERI 7F— TR
B3ZNBRVFLE, BALABRK T -7, CTE3RUBRS2aE—-LCEHULTTEIS&
SBEVWBL 9,

¥, EHRALZAFLEOSH B, POMKT—72BREVT IV, BAF—-72BHY
HUYRZVWIHEAR, RANREBRIFZANDBCLE2IRABET IV, RE, BEHRHBER
WRA7—7BBUTOEY TT,

Density: 6250bpi Density: 1600bpi
GenBank 2,400ft x 1 2,400ft x 3
EMBL 2,400ft x 1 2,400ft x 3
DDBJ 600ft x 1 600ft x 1
SwissProt 1,200ft x 1 2,400ft x 1

BBREF— 7OERME No Labe Il RUBEERBOERATCOAZIMN T TWE T, VAX/VMS B
ackup7 #—< v b, Tar 74— v P COBRAIERPTCIOTCLESS BRBBEVET,



DDBJ/EMBL/GenBank Sequence Data Submission Form B D BHI S ¥

HEBREBZECIN F—7RE2 BB WVWT 5 -»icData Submission Form2 7 my ¥—
(MS-DOS 2HD/2DD) THEEA L T\ 3, Form IXDDBJ, EMBL, GenBankiti@ ¢T3, F—¥i#H
INB3ATERBRBTCHRVARY 7 b9 T7THUAKABTCIHERTE W,

VZ2bz7ERAOEAMOE

CNZET DBIMEALTVEIY 7+ Y27, MR I 2V —% (KernitOFRE. VT en
ulatorO M) TLAHN, SEChMATH L L UNIX (Sun 0S/System V/BSD 4.2/BSD
4.3)HDINA RUEHEF— I R—Z2OLDOREMITW T 0T 56y r— FLATRE
HTHLIBVFELR, BHAHT 35D DIBJIHEHO LTEH L TV AFLATE BIEFL
T, RFIspeed&k D flexibility2ZE@UL % L7, DDBJ/GenBank, EMBL/SwissProt, PI
R, PRFRLERIGE TS, T 0 /5 2RHARBLTIOTTHRERVIERA, HHT
BICBUINIXORMBRMBETT,

T2 T ARAO BRS¢

DDBJSH A THBEILTWVWS DNA, EHEBWT YV 7 b Y270 2= 27 V2 —BERKL
Ello REFTHBLBTAZEAN, FIHOFES L LI RBAAMATIV, EA2AFSE
DFFN BRODBI= 2 — AV I—RUET=2T7VHLAZELEBED T IV,

B, BAEREI=2 7V R2EFELTR, HUAREZHSHET SV,



LEFEVAIV—Ya Vv

DDBJDF— B IR O>WTHNEZRD B 1D UTORELTTFEVRA PV —¥ a V2TV
FL,

BEEZER 19884 9H20H — 22H
HE4LMALF= 19884£10H 5H — ©6H

HES FEYZES 19885 12H20H — 23H

DDBJ R##H —¥ (19884 4H - 19884F 11H)

19884¢ 6A 1H HEMXEVAZEHENAFTFTRSBRHES 8 4

19884F 6 8H XWEFWERRAMAMBERR 1 4

19884 9A19H #MRRBHREERT7 »— 7 28MA 30 &
AREHE. RHAF

19884610 19H Dr. James Cassatt
GenBank project Officer
National Institute of General Medical Sciences
NHI, U.S.A.

Seminar: "Nucleic Acid Databases - Vision for the Future”
19884£10H24H Dr. Christian Sander
Biocomputing Programme

EMBL, FRG
Seminar: "EMBNet: Network for Molecular Biology in Europe”

19884E11H 4H J I CAWEAL 8 &

19884E11H21H HEAZIZBIELEMN - ARMLFEHBEA 21 A



DDB #HITHH

19874F 2H. DNA F— IRV I7EEBERS

19874 2H 25-28H EMBL/NIH Workshop ”Future Database for Molecular Biology”
( BEEEmEeyry—E Hilh m)

19874 3A 1H 3t 6] ) A 52 48 0 B 42 B 0 G B 4
19874 54 BERBIFTHEE HR. GenBank HE
19874 TH16H HEMEEAEEN R SRR KRR
19874 TH DDBJ DNA¥— ¥ Release 1.0 Elff
19874 8H 1H HEBEGERD-~7 v b 1EREHSR
19874E 8 A HFEMAHEBOFHN Y 54 v FANE
19874¢ 8H BT HEMS

(GenBank, EMBLE D0 K 2 BT HE R OM| X 3, )

1987411 A 11H (FA) DNAF — 5 Ry 2 ERERA
(BiH) N7 — s IRFAEAS R

1987411 H11-208 DDBJ-EMBL-GenBank annual meeting
Intellienetics THfE, BEFHSFTHARZE ER Sh

19884 1A DDBJ DNA¥— % Release 2.0 EZ7

19884 2H 15-16H 88— International Advisory Committee on Biological
Databases 7 ¥ v b v D.C.IZ T B4

19884 7H DDBJ DNA¥— ¥ Release 3.0 E#

19884 7TH 4- 9H DDBJ-EMBL-GenBank meeting: New Feature Table® {EEX
EMBL <Hifit, BEFRBITHMEE ER £h

19884 9H 5-15H DDBJ-EMBL-GenBank annual meeting
EMBL THifE, BEBEHRSTMEZ ER. KH £h

19884128 9H (HAA) DNAF— RV 7 EBERS
' (FAR) DAF— yHIEFIHEAS 3t [ B fe

19894F 1A DDBJ DNA¥— % Release 4.0 Wl

19894 2H 3- 4H B[\ International Advisory Committee on Biological
Databases EMBLIZ T Bf {&

19894 6H 18- 24H DDBJ-EMBL-GenBank meeting
B U <B # F B



WER®RAR

Sa— AV —OREBRBRBULRESBsTvET, 98X 19884 12HDF— o
V/BERBALORREERLTCVREDOTER, 1BIFRAVBHEELASE LD, HUM
VRB>TLEVE LR, TORD, B—0H, B_NEEREFHNEELHEXFAET I
ERVFEL

FRTFEVAMNY =Y a V2L TLadh? WA DB KRF— 7 ORHEM
WMAT&EZ UL, GenBank, EMBL "B H T 3HAD L 5% DB "BHL TP &, B
FA-NTEHEVILUET, 19894E 6 - THH 513, GenBank A HEYDOIBES TS DDBJ
KBHINB D DB RANT BRI ERKEVEST, HEATCHEBEIKF— %% DDBJ
ReECTUETCE3HEVEERVWE T,

HATb E b7/ 2BFOHERRERE L2250 FT, ¥/ 2RBHFRZ. F— Iy ERHE
LTy F—EBOHMENIETCEBR I CRLENELEZDERLES, F—2 v 2
COEIBHULVERRZIBZAARLKF—IR—20FHEELEBD T, EPEHRE VS
HEHLE F— 9 R—2Q3BEHERITCN, TOREDBRETCHRTIhERYZITHA, X
Fuzzy Information (HVEFWVWHKFH) . BEHBOZH (BRI DNAENOZH) %
WHARF=FIR—=2{LT2HhF, ZLOMRECAIBSBRVHEREELEY, Thol
ZRBOF— I R—ATRELSUBVEEHBCRESHETHY, BEDF— I R—2
BZETCORBALHMBEOLII T, ZOBRKRTF—IR—2FL UTCOEBHHRRSE
DES5TT, EMEOPHIRKDONE T, LALFoTVEIDLDIR IV X FH A, BF
F=R—2LLTREEIBVVERDY ZITHR, AEATCREZFLEDhIBEEF— IR
—ANDOBITEEMPTT, HIBMNS DB L LTRF—IR—22RETIORHSE
BRYVZM2x72HERHRBTARRBIRAY vy 7NREY £ A, GenBank, EMBL TR X h
RVZr9270OBEBFE-REVWILIATT, BBEF— ¥ R—2B47%1 DDBJ, Gen
Bank, EMBLE]| TO F— 9y REBRBEHR KBV T T, — A, FENCFMF—IR—-—2TTOD
TF— I RBOLDCHBEBLBEFOR, Xy b7 —IRBEELRYFEI, DDBJ ZkKEO
ESNET, InternetNO#EHE2LZ SEEHE L TV FF, Internet W IIXKREAH OKAZE. WEK.
BEOATHIOHABWMNREGINTOVIE TN, ZOVTFROHEBELD loginya 7740
HENAREE RV ET, CODEIBXy P7—2RY /7 2BFHEBICOHBAELEDbhE T,

Ty &5 %< New feature table BER L EF L, HHRBESILPOBEEF— I R—
ABITREVSICERBDE T, 1983FEKICIZ. H LV Feature tableTF— ¥ 2BAH T
B ERBBTL & 9,

F=IRv 23 —2EERTuY 7 2EEhLo250 %%, 2hid. FRE
HAEREBZF—IANZXEBTSZV 7927 DOR T, GenBank (IntelliGenetics)
NERZHHILTVIEITN 4 ARS Z D version 1 BY Y —RX &N FF, Beta version
ZRAAFELLEN EHREVEZOEHBFLN T I, New feature table AL T
WBELHDIODOVIZ PV TOEHIERTF— I R—2BTREREVES, COVZ7 Y
743 IBM-PC AATCFT DT, ZHh F T NEC PC9800 vy ) —X kB2 HELTWE T,

PDETBHIOIOES SR, MBRF— I R—ZANDOBITMN critical 3, LHL 2 ZO2R
v I7RBZBBEIBILOHHBERETT, DB RHTL2MEL2ELAL I HERLET,
BROITF—IBHOVZ b9 T7bHBLEVOTIRELRHLERMND Y X H A,

F—BHRBEIAODHE2ERSAHLS FHA, UL GenBank, EMBLF — ¥ X —
AZHEEHDORE DB BANLLF— 2 2HEH LTV %9, Accession number X D ¢
BEBDBOEELT DB MAALEDBDOTY, HEBREBEOVL 29,

R

[

&






BEHDDB JoMAKKELT 19884E 124
Il 32 8 45 Wt FE A
BEARSFTHARZ
DDBJ#

19864 4H W E L7 DDBJ (DNA Data Bank of Japan) DIEBRI AKX SITUTOD
4 oD FohFd,

1) DNA sequence D EE & A

19864E 12HWC A1 ZBHEE L. 19884F THIiCRelease 3.0 2 U Y —2, 19894 1A
Release 4.0 2 Y Y — 2 F%E., GenBank, EMBLAD F— ¥ Effoh#%d L x93,

2) DNA (GenBank, EMBL, NBRF), Protein (SwissProt)¥F— % O H
19864 4HE VR T7— 7 CEHMMICE M, GenBank¥— % &7 v v ¥ — R K,

3) BEMERAMAHEBE2HAVTO DNMF—202 v 54 VFHOY #— b
AEREBIE, DDX-~F v PEIBEAHBEFZIN, £/ DIB) HEB 27 20HAFAHK
BMLIZFIHAREDEEZ-RODOT, HEBOA VY 4 VHEH 219874 9H &L VBB
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SEQUENCE DATA SUBMISSION FORM

This form solicits the information needed for a nucleotide or amino acid sequence database entry. By completing and
returning it to us promptly you help us to enter your data in the database accurately and rapidly. These data will be
shared among the following databases: EMBL Data Library (Heidelberg, W. Germany); GenBank (Los Alamos, NM,
U.S.A. and Mountain View, CA, U.S.A), DNA Data Bank of Japan (DDBJ; Mishima, Japan); National Biomedical
Research Foundation Protein Identification Resource (NBRF-PIR; Washington, D.C., U.S.A.); Martinsried Institute for
Protein Sequence Data (MIPS; Martinsried, W. Germany) and International Protein Information Database in Japan
(JIPID; Noda, Japan).

Please answer all questions which apply to your data. If you submit 2 or more non-contiguous sequences, copy and
fill out this form for each additional sequence. When submitting nucleic acid sequences containing protein coding
regions, please include a translation. Then send us (1) this form, (2) a pre- or reprint of any manuscript which per-
tains to these data, and (3) your sequence data (in one of the machine-readable formats described below) to:

DDBJ Submissions

Laboratory of Genetic Information Analysis

Center for Genetic Information Research

National Institute of Genetics

Mishima, Shizuoka 411, Japan

Phone: Japan (0559)75-0771 ext. 647, FAX: Japan (0559)75-6040

E-mail: ddbjsub%niguts.nig.junet@relay.cs.net
(ddbj%eniguts.nig.junet@relay.cs.net for inquiries)

Please include in your submission any additional sequence data which is not reported in your manuscript but which has
been reliably determined (for example, introns or flanking sequences).

When we receive this material we will assign the data an accession number, which serves as a reference that per-
manently identifies them in the database. We will inform you what accession number your data have been given and
we recommend that you cite this number when referring to these data in publications.

If new data become available which would make the database entry more informative (e.g., function of the gene
product or location of important sites within the sequence), or if you discover errors in the sequence, we urge you to con-
tact us so that we can update your entry.

COMPUTER-READABLE DATA SUBMISSION FORM

A computer-readable form is available on the distribution tapes of the DDBJ, the GenBank, and the EMBL Data Library.
DDBJnews(Japan 0559-75-6036), BIONET(Mountain View, CA, USA) and SEQNET(Cambridge, U.K.) also have copies.
We prefer you to use the computer-readable form rather than this printed one. In this case, the form should be filled out
with a text editor and sent via computer network or mailed to the address above. We will send you a computer-readable
form upon request.

FORMATS FOR SUBMITTED DATA

We are happy to accept data submitted in any of the following computer-readable formats: (1) Electronic file transfer:
files can be sent via computer network to: ddbjsub%niguts.nig junet@relay.cs.net. These addresses can be reached via
various gateways from ARPANET, BITNET, JUNET, JANET, etc. Ask your local network expert for help or phone us.
(2) Magnetic tapes: 9-track only; 800, 1600 or 6250 bpi; ASCII (prefered) or EBCDIC character codes; unlabelled tape
with fixed-length record and any blocksize (prefered), or standard labelled tape. (3) Floppy disks: we can read Macintosh
diskettes, and 3-1/2" or 5-1/4" diskettes from MS-DOS systems.

Whatever format you choose, we would appreciate receiving the sequence data in a form which conforms as closely as
possible to the following standards.
— Each sequence should include the names of the authors.
— Each distinct sequence should be listed separately using the same number of bases/residues per line.
The length of each sequence in bases/ residues should be clearly indicated.
— Enumeration should begin with a "1" and continue in the direction 5’ to 3’ (or amino- to carboxy-
terminus).
— Amino acid sequences should be listed using the one-letter code.
— The code for representing the sequence characters should conform to the IUPAC-IUB standards, which
are described in: Nucl. Acids Res. 13: 3021- 3030 (1985) (for nucleic acids) and J. Biol. Chem.
243: 3557-3559 (1968) and Eur. J. Biochem 5: 151-153 (1968) (for amino acids). We prefer lower case
characters for representing nucleic acids.
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L. GENERAL INFORMATION

Your last name First name Middle initials
Institution

Address

Computer mail address Telex number

Telephone Telefax number

On what medium and in what format are you sending us your sequence data? (see instructions on front page)
[ ] electronic mail

[ ] diskette: computer operating system . editor

[ ] magnetic tape
record length blocksize label type
density [ 1800 [ 11600 [ 16250
character code [ 1 ASCI [ ] EBCDIC

[ 1 printed copy (please, ONLY if it is impossible to send us machine-readable data)

II. CITATION INFORMATION

These dataare [ ] published [ ]Jinpress [ ]submitted [ ]in preparation [ ] no plans to publish
authors

title of paper

journal volume first-last pages year

Do you agree that these data can be made available in the database before they appear in print?
[ 1yes [ ] no, they should be made available only after publication (estimated date: )

Does the sequence which you are sending with this form include data that does not appear in the above citation?
[ Ino [ ] yes, from position to [ ]base pairs OR [ ] amino acid residues
(If your sequence contains 2 or more such spans, use the feature table in section IV to indicate their positions)
If so, how should these data be cited in the database?
[ ] published [ 1in press [ ] submitted [ ] in preparation [ ] no plans to publish

authors

address (if different from that given in section I)

title of paper

journal volume first-last pages year

List references to papers and/or database entries which report sequences overlapping with that submitted here.

first author journal, vol., pages, year and/or database, accession number

C2.2-1/7.88



IOI. DESCRIPTION OF SEQUENCED SEGMENT

Wherever possible, please use standard nomenclature or conventions. If a question is not applicable to your sequence, answer
by writing N.A.; if the information is relevant but not available, write a question mark (?).

What kind of molecule did you sequence? (check all boxes which apply)

[ ] genomic DNA [ ] genomic RNA [ ] virus [ 1 provirus
[ 1cDNA to mRNA [ ] cDNA to genomic RNA

[ ] organelle DNA [ ] organelle RNA please specify organelle

[ 1tRNA [ 1TRNA [ ]1snRNA [ 1scRNA

[ ] other nucleic acid (please specify)

[ 1peptide: [ ] sequence assembled by [ ] overlap of sequenced fragments [ ] homology with related sequence

[ 1 other (please specify)
[ ]partial: [ ] N-terminal or [ ]C-terminal or [ ]intemal fragment

length of sequence [ ]1base pairs or [ ]amino acid residues

gene name(s) (e.g., lacZ)

gene product name(s) (e.g., beta-D-galactosidase)

Enzyme Commission number (e.g., EC 3.2.1.23)

gene product subunit structure (e.g., hemoglobin a,8,)

The following items refer to the original source of the molecule you have sequenced.
organism (species) name (e.g., Escherichia coli; Mus musculus)

sub-species strain (e.g., K12; BALB/c)

name/number of individual or isolate (e.g., patient 123; influenza virus A/PR/8/34)

developmental stage [ ] germ line [ ] rearranged

haplotype tissue type cell type

The following items refer to the immediate experimental source of the submitted sequence.
name of cell line (e.g., Hela; 3T3-L1)

library (type; name) clone(s)

The following items refer to the position of the submitted sequence in the genome.

chromosome (or segment) name/number

map position units: [ ] genome % or [ ] nucleotide number or [ ] other

Using single words or short phrases, describe the properties of the sequence in terms of:

its associated phenotype(s);

the biological/enzymatic activity of its product;

the general functional classification of the gene and/or gene product

macromolecules to which the gene product can bind (e.g., DNA, calcium, other proteins);

subcellular localization of the gene product;

any other relevant information.
Example (for viral erbB nucleotide sequence): transforming capacity,; EGF receptor-related; tyrosine kinase; oncogene;
transmembrane protein.

C3.1/2.88



IV. FEATURES OF THE SEQUENCE

Please list below the types and locations of all significant features experimentally identified within the sequence. Be sure
that your sequence is numbered beginning with "1."

In the column marked fill in

feature type of feature (see information below)

from number of first base/amino acid in the feature

to number of last base/amino acid in the feature

bp x, if your numbers refer to positions of base pairs in a nucleotide sequence

aa x, if your numbers refer to positions of amino acid residues in a peptide sequence

id method by which the feature was identified. E = experimentally; S = by similarity with known
sequence or to an established consensus sequence; P = by similarity to some other pattern, such as
an open reading frame

comp x, if feature is located on the nucleic acid strand complementary to that reported here

Significant features include:
regulatory signals (e.g., promoters, attenuators, enhancers)
transcribed regions (e.g., mRNA, rRNA, (RNA). (indicate reading frame if start and stop codons are not present)
regions subject to post-transcriptional modificaton (e.g., introns, modified bases)
translated regions
extent of signal peptide, prepropeptide, propeptide, mature peptide
regions subject to post-translational modification (e.g., glycosylated or phosphorylated sites)
other domains/sites of interest (e.g., extracellular domain, DNA-binding domain, active site, inhibitory site)
sites involved in bonding (disulfide, thiolester, intrachain, interchain)
regions of protein secondary structure (e.g., alpha helix or beta sheet)
conflicts with sequence data reported by other authors
variations and polymorphisms

The first 2 lines of the table are filled in with examples.
If you think you will need more space than the table below provides, please photocopy this page before you fill it out.

Numbering for features on the sequence submitted here [ 1 matches paper [ ] does not match paper

feature from to bp| aa| id | comp
EXAMPLE TATA box 1 8
EXAMPLE exon 1 9 264

C4.1/2.88



DBIJ=a2—RVI—RU= . FHNVEAHLAZH

HERFELZLEALVUCTLROBEEEITEED T IV,
Fade 411 ZRHAHEIIL, BYX8EZHAET BERREY -
BEFRBIFTHIRE DB

S0 Mg

(e L NV ERIF T IV, )

DDBJ/EMBL/GenBank Sequence Data Submission Form (MS-DOS 2HD/2DD Floppy) [ 1

DBJ=a—2V%— [ 1%HK N 3 [ 1k
L J1EMim _______ i [ ] —B¥lcf _______ i

DDBJFHFEBEFIH O F 5] % L1

DNA RU EHERIBHYV 7927 <=a2T7N

1. UNIXH
e The Manual of the Flat Database and Sequence Analysis System L 1
for DNA and Proteins
e The Manual of the Qanalys Sequence Analysis System C 1]

for Molecular Evolution

2. VAX/VMSH
o UNGCGR T IDEAS FIH 0 F 7| L 1]
e Introduction to the Sequence Analysis Software Package of L 1]
the University of Wisconsin Genetics Computer Group
e User’s Guide for the Protein Sequence Query Program L 1]
of the Protein Identification Resource (PIR)
e User’s Guide for the Nucleic Acid Query Program of L 1]

the Protein Identification Resource (PIR)
DDBJ/EMBL/GenBank Feature Table: Definition L 1]

GenBank/EMBL/PIR CD-ROM Structuring Proposal L 1]

Fey N7 BECETEI R b







DNA, EHE 77— SR LiASE [ IHK [ 1 &K, TE

PEBHEEZLEALCTRROBEEITEREOTEVW, [ ] ohod, AliddefaultB&kL
¥9, sk : 411 ZETAHINIL, EVEEFHETRT BEE#Her -
BEEBSWFHRE DDBIF

50 Mg

(BERBLUIEZIRLVIEEZRBTFT IV, )

DNA ¥—%

[ 1 GenBank: [, 1 MT (6250 bpi, 2400ft; 1600 bpi, 2400ft X 3 )

(o 1 —HflcH [ JEMiesw (F 4 @)
[ JEMBL : (6250 bpi, 2400ft; 1600 bpi, 2400ft X 3 )

Lo 1 —HFEdA [ ] EMnds
[ JDDBJ : (6250 bpi, 600ft; 1600 bpi, 600ft )

Lo 1 —HEH [ ] e

EHEHTF—%

[ ] SwissProt: [, 1 —MEIMA (6250 bpi, 1200 ft ; 1600 bpi, 2400ft )
(o 1 —HFECA [ J1EHiEH

(&) BHEAGZELIOHIIOPLDTF—T2IREVTIV, ~HEMOFER.
BoNPLOT—TE2EAVTEIEL, DULIBHEABRT—T2EVELTTEY,

WA 75— (9 Track ) 7 x—=2 v b

Density: [ J 1600 bpi [, ] 6250 bpi
FHTEX3RDEY Density2#EL T E IV,

Tape Label: [o ] unlabeled
Block size: L J2400 [ 13200 [ 16400 L[, ] 12800 bytes [ 1
Record size: [o 1 Fixed 80 bytes [ 1 Variable

Character code: [ J ASCII (ZE/PNXFE) [ 1 EBCDIC






VZrozT7RAHLASE

DRBFZLEALTCTROEEZTEEY T &V,
FaSe . 411 ZRBWAHEILIIL, BYBEFHAT BER#S Y-
BEEBRIITAFKE DDBIR

BRI

(SERE2R LI RV ERBTEV, )

[ 1 DDBJ/EMBL/GenBank DNA Data Submission Form (MS-DOS 2HD or 2DD floppy)
[ 1 FLAT Database and Sequence Analysis System for DNA and Proteins

UNIX(SUN 0S/System V/BSD 4.2/BSD 4.3)CHEIT 37— R— 20K, B0
OOBMB T T3 aNy Xy —ITF, MFE Xspeedk Y flexibilityZFHBL L
f=o DDBJ/GenBank, EMBL/SwissProt, PIR, PREMHLIEG[ECT, WIF T u /52412
AREETCIOTCTHHERWVWIERA, HHTBRIBUINXOMBRSETT,

[ 1 Kermit and Tools 5,254 vF7uy bt— 20D 32 BED TV,
[ 1 NEC PC3801 L 1]

Kernitld 7 » A WEEEH 707 5 A T3, NECePCIBOIfRIZ H=x %NV ¥—
VEFHARAFEHRTIOBHEINLDIOT, MR I 2Vv—F—2 L TR

* VT102

o TEKTRONIX 4014
2xrav—FULET, 9600 baud¥x THENIEL £9,
HAFEE Shift-JIS, JIS-83, JIS-78, UNIX a— FREHTE XTI, un—<F—
BFEE@M 7oy bz v F ATK SEHARETT,

Toolsd 7 » A VEZERHY — NV TT,
L 1 VT emulator 5.254 v F7uvw¥— 2HD SMAEBRED F XV,

HEAFPEMNEHERFBREAFERLIZDOT, DECUISY 7 v Y2 754753V —
B EIN T ABPublic domain software T3, NEC PC-9801/XATLI TOMEK2
al-— ]“3.60

e VT52/VT80E/VT100/VT220/VT282

e TEK4010/TEK4012/{TEK40143}/{VT55}/VT125/VT240/VT284 € /) 2 0 X 5 7 4 » 2
o {TEK4027A}/{GIGI}/VT241/VT248 HhS5—F 57 4 9 2

VIV ) —XWMART I 2V —9—¢ LCREETHS, HEAFBEM L L TIINECEHE
OXMEBRMFEH & X, (NECDIC.DRV, NECDIC.SYS2EH L X9, )
VAX/VMSZER T BRI TR T I 7 4 v 7MERTI 2Vv—2—dUBVETOD
TUNIXHELTH FEHTT, 7 7» 4 VX FKernitid. MS-DOS Generichit dPC98
HOERTF7aZs aR8HBLTVE TN, EOPCSIROMHEBED LTI,
T=2aT7NE HEPE L TRERVELERA, 774 VEHADLTTEY,
(R L7cdDZAFLIEVAR, FEEETCHVADETEY, )






BUBEFHREFDNAF - R -2FFHBHES
35 A H
EVBEZEHRAFTR B

BHEFODNAF— I R—-2EFHEOVCTROELBVHFELET, 4. 2hooD
FREd 7o EYEEEMEFRDNAF -y <—2SFABAI 2BFLES,

ad
1 HEXS ___HH ___ & 2 FAEHE £ A H~ £ A H
X1 D _ o ___ K —HY R— A .
XN AT — ¥ . 1= G
3 F B A .. K B . 2]
H B AR e
2 R - S
& & o TEL ____ (______ ) R
& B R e
R e
4 FIH
I
5 FIFAEEAZ ___ M380Q/UNIX 8 ¥+ AZFHE M380Q:___________ MB
___ MicroVAXII/VMS VAX: _________ __MB
T EGAE B3 ___DX-P(___HB—8 ___B|RE) 8 EEHEE ___1200 ___2400
9% B A .. KR8 . 2}
7N
5 G - S
£ T e TEL ____ (______ )
B OEM e
108 B & 5 S )
H
RO B e
T S S TEL ____ (______ )
B OER e
1151 A 123 ___EvERBRE ___WERRRR ___XHENEHER
RA®m _________ A #®E ___HRIGR® ___EIERSTHER ___ztoftt ()

KEOVWTREALBWVTTFTIV,



1 HFEXS

2 TR

8 FAHRFEAH
B

it s

K4

it 1E Hh

4 FABEN

5 FIAHHHAEHA

8 F4x7FHSR

i AR

BUITHIHHERTF v ZUTTFEV, Wy TREB] & & FIAHMNMN
HRTHR SIEBREAAHBEIT BHEALZVVET,

FABHEZR. —SHEEANTIOT, TOMOFABMMEZELEALT
Tavw,

B, BEE, #6. DFE O BRAFLELEALTTEV, BB, K
P4 [(EL] (L] ORBR2LEALTTEV,
HEERTE T 2 RE. FHB. FRXIAETFOoRKBERLALT
TEv, My AERZEER, HAEBAB, ERETEALTTFEW,
EREZ2BMFTE0,

LB EKAE2 o —<F TR, BOHRELALTT IV,
FROEFmRZHLALTCTIV, My FTEAXZVIBEARRIZ, BREm%:
BMALTTF &V,
HARFDNAF— I R—2FFHELELTIHAETF—<R2ELEA
LTTFEW,
FIAT2HBEBABARLF 2y 2 LTTFEv, REABBARKEALEL
THBTY,
F4R7FHABRZRALCTEV, M\ BHRREDOF «+ 2 71,
BAIOMBE TTT, FHABBFARRBALLLITHEMETT,

TEBRFTERY 8 EEHE

9 XIRMEH

10 BMREH

11 M RAH
12 ZH#H

ZUTHIHEHRRENRETNF 29 2L TCTFEVY, RERBEAREBAL
B TCHBTT,

DHFEBEXIXAINREFHAAHSKS2VTR, TOXIVRRRED

BbTCHHEZHLALTTEY,
D)XHBERBEHARBROBAR. HEBROESZ2ZYTVEER
LALTT &V,
DNFBRUFTAMMRPFZE LA R, [(FMIHAPESHCFEAL] ¢
ALTTFEW,
DYERTOENRELZAEIIEHHLAELLALTCT I, 0t
A, BH (W] B, & [8E] BB, 23 (8] &ES
DFBRUCHEMAHFEXRIXIREELAC LR [(MHPH
BHBREL] X3 [XBREFFELC] ERBALTFTE W,
FMANESORAEZEALTT &V,
HHITABHEF v ZJLUTTFE W, L FTZ20Mtt] 0BER.
BPREFZORBOAHZREALTT &V,



£ A H

w7
EREEHANONAT —2~—2SHA kR
KRNALE

B BIRFRATR B

=R =LA
Hi £ K4 @
it &

' 7
TEW LD, DNAT—IN—2%FFH x 1k L7z TR
DKRBNEF LR

| &

}

o

LET,

auli
cu

by #OH

s

>}—

-

1k

FHH #£ A B | W%

B 7
gt







Mailing Addresses for Inquiries

If you have any inquiry, please send mails to the following addresses
(...8niguts.nig.junet).

nis about the nig systenm

postmaster about mails, including address representation.
ddbj about DDBJ activities

ddbjsub data submission to DDBJ

genbank inquiries to GenBank

gbsub data submission to GenBank

embl inquiries to EMBL

emblsub data submission to EMBL

Mails to genbank, gbsub, embl, and emblsub will be forwarded to then.

NOTE: On the nigvms, type ”$ smtp ...@niguts.nig. junet”.
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(E-mail:)
Manager/Database administrator BEHEBBITHRZE HBR=E (smiyazaw)
Scientific Reviewer BEHEBSFAHREZ #WHFBFE (hhayashi)
B #EBH DDBJ 3FEH B #iT)y (dbs)
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