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16 HRLBELRE Jan 1980
Sequential Number
BONITO FERRI-CYTOCHROME C Record [detfier (RECID), Ientification code (1DCODE)
— Contents e
ngsoen ELECTRON TRANSPORT OTeaAUG=76 1cve 1¢cve s
COmPND FERROCYTOCHROME ¢ 17cve 'y
SOURCE BONITO (TUNA) WEART 1cYe s
AUTHOR NoTANAKAT YARANE )T  TSUKIMARA,T ASHIDA,M KAKUDO tevco
REMARK 1 1cvco 2
REMARK 1 REFERENCE 1 1cveo 3
REMARK 1 AUTH NoTANAKA (T YAMANE T, TSUKIHARA,T ASHIOA,M KAKUDO 1€YC0 &
REMARYK T TITL THE CRYSTAL STRUCTURE OF BONITO (KATSUO) 1cveo §
REMARK 9 TITL 2 FEWROCYTOCHROME € AT 2,3 ANGSTROMS RESOLUTION, 1eved A
REMARK Y TITL 3 ¥II.STRUCTURE AND FUNCTION teven »
REMARK 1 REF JaBIOCHER, Ve 7 147 1975 tevce
REMARK 1 REFN  ASTM JORIAO JA [SSN ON21-024x LIr tever o
SEQwEs 1 108 GLY ASP VAL ALA LYS GLY LYS LYS THR PHE VAL GLN LYS 1CYC 22
SEQRES 2 103 CYS ALA GLN €YS WIS THR VAL GLU ASN GLY GLY LYS WIS tcve 2%
SEQRES 3 108 LYS VAL GLY PRO ASK {Eu TRP 6LY LEU PHF GLY ARG LYS 1¢YC 24
MET 11 1 [3] PROTNPOAPHYRIN [X CONTAINS FECIL) 1even 3
FORRMUL 2 MEM €34 W34 NG 06 FEY o 1cvC0 28
FORRUL 3 WOW  en2 O 1cven 29
uELLB 1 W1 gLy 1 vaL 1" 1 1cve 3t
MELIX 2 Weoevs 1% Cvs 17 S 16 AND 17 ROUND TO WEME GROUP 1cvC 32
MELIX 3 NS THR 49 Lvs§ $S 8 [00SF PROM 49=53,3/10 §3-39 1eve 33
MELLX & M2 ASN 61 6Ly 89 1 1evC 3¢
WELEX 3 W3 GLY 90 Seer tos 1 1cve 38
TURN 1 Tt oqLe 7S Twe m TYPE 11 1cve 34
TuRn 2 %2 Lvs SV GLY 56 TYPE I 1cve 37
TuRN 3 Yy cvs 1% Crs 17 TYPE 1 (NOTED AS K2 ABOVE) 1cve 3e
CAVETY $7.680 86,980 37.830 90.00 9n,n0 90,00 P 21 21 2% & 1cve 3o
ATOoM 1 N GLY 1 @21,13R 13,774 =7,711 1,00 0,00 1eYe &9
Arom 2 CA 6Ly ® *190,878 14,893 7,983 1,00 0,00 1eve Sn
Avom 3 ¢ GLY 1 18,994 144530 =6,703 1,00 0,00 1eve Sy
ATOM & 0 GLY 1 18,174 13,711 =4,640 1,00 0,00 1ere 2
Atom S N asp H =18,994 15,412 =5,821 1,00 0,00 1eve 83
AToM 6 CA asP 2 «17,610 15,007 =5,191 1,00 0,00 1cve Se
HETATM 844 010 WEM ) 14,082 £,77% 12,560 1,00 0,00 16YC RB&
HETATM 84S 02D MEM 1 ©15,4NS 8,647 20,639 1,00 0,10 1cve ag7
METATM 846 O  HOM 2 ©164496 94304 17,402 1,00 N,00 1evC RAA
1 A ABRS TR CONECT 106 103 825 Teve ase
CONECT 1246 123 A} 1cve A9n
CONECT 136 132 133 803 1eve A9y

Fig. 1 Molecular backbone model of a protein.
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7oA CHIIR 20 BOT 3/ BEREORTF
FRAICK B ETOPLEICAR T 2R PHLE
OEBEFEU~NT o RTFH»oKRS (@ 1ER).
fix ORTFEER, XREFRROBITRRE»CELN
IBIEESHICROIBL—BTET I/ BEEL~
FuRFHORERBOERTRDLNG. ChbHD
F—&i3, 19794 7THBE 103 F— 2+ + (12
AHNA b)) THY, lva—F 80 XFETHKT—
FIEEHIN T3 (B28K).

AR RERT - 2 OK#Iz, HEDBESTH
2. BliZ, - 2D0FRPEBIUARBTE L LK
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EEEH 18%, EABEHEM 82% OLLETHS. C
DORER, F—E2R—X{LEZDH—ERRLZENT,
2F—EROBERECEELRIEEL, UTo0
BREOLOECLAHLNS.
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Fig. 2 Data format of Protein Data Bank (PDB).

[AMINO-MODEL]  [PROTEIN] [FURCTION]

CONNECTOR

3 RARKTMERT - s BEOWMUEF VICK ZREL
Fig. 3 Schema of protein crystallo-data by network

model.

[ denote record names whose contents are
shown in Table 1, and — denote the rela-
tions between two records. For example,
[PROTEIN|—IDCODE| gives the 1: n corres-
pondence of their number of records bet-
ween PROTEIN and IDCODE.
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Table 1 Contents of the protein crystallo-data and
their classification.
The contents of record names in Fig. 3
are shown. They are consisted of one or
several record identifiers (RECID)in Fig. 2.

prem ﬁe?sﬁ neme | RECID | Main Contents
PROTEIN COMPND ] e Ak S R
FUNCTION |HEADER |7!t'¥e‘~m#2
& (DCODE HEADER | 4B AiZ RF—4Da—F
t § BIBLIO SOURCE | #mMah MHHE - s
™ AUTHOR |M%E%
JRNL B3 MR
g REMARK ﬁlglﬁ. ERML RiTIWE
X FTNOTE |®EORFORECKHELIME
STRUCTURE HELIX  |@#R&RT68esmt
- SHEET  |##Remtsanst
I TURN | @i e essts
" SITE EHBERKTIT I/ BBRE
o HET 2.%&2‘;5' T I/ BRELAOR
il INOCpAIN SEQRES | T3/ MBEORANTF
# £SSBOND SSBOND S-S Ma0S
nﬁ CONECT |nna&~7# FBOWAKI
‘ Iﬁ!ATOMS ATOM lgzgéfmr I/ BRERVR
# EHETATM  [HETATM gEng;—caauéntﬁ%m@ﬁ%
MPSIGATM  [SIGATM | RTESEREONARE
« " |MATRIX MTRIX g%gﬁ%*’& KET IR
i oRIGK | GEERP SR ERRER~OR
N SCALE | BEAEEORAT NS REE~
$ CRYSTL |@MolFEN, HMe
;AMIN%I-ODEL iFORMUL S RS MBI
ie!c. T/ BBREP~ LORTFERES

WEEPUEHEEOREIERT— %2y 2B 0,
Zh 5 i3 IDCODE T#AlEh T3, COBRL,
[PROTEIN—IDCODE| t&bsh3. B4}, ch
S>OBFEE X S EMLDRENMICEDL T3S,
K32, HAZCE—RCHLDIAE (RS
X LX) LAAOHETF—2ichrbERE (Kb
ERIhTH) w2ashs ~7FoRTHCERR
ICEET IO 20 Eo7 3/ BEXR, #HERE
SFDIAZHEERBRT 2 EREHKTHS. B4
i — 20 ke, 2hsohoBRBFHEALS
L OEiEHAE AMINO-MODEL & L THKHT 3
CitE-T, HEBEFXEL-BFE2VETEIHIC
LTHROES C&nTE, UTOREF—4DLa—

ERARR AL ET — % ~—2 PROTEIN-DB 17

[FROTEIN] [Protein-2] [Protein-3]----
[dent -1 en
01 PROTEIN,
02 PROTEIN-NAME PICTURE X(60).
98 PROTEIN-IDCODE CHAIN MASTER.

01 IDCODE.
02 IDENTIFICATION-CODE PICTURE A(4),
98 PROTEIN-IDCODE CHAIN DETAIL.

4 IDS itk 37— 2RBOER
Fig. 4 Description of data structure by IDS.

The diagram above a broken line shows
an extended one about the relation bet-
ween the records PROTEIN and INCODE.
The right hand is the extended diagram
for the left hand. A curve with an arrow
is a pointer from a record to another. The
description below a browken line is a data
description by IDS. (0l : record name, 02:
data item, 98: chain name)

FREROMELE TTREDOHRICHEILD
LEHIBER AT R—BRICHEL . BEETH
3. 1zAZ <K (PROTEIN) t{t¥#i#st (FUNC-
TION) officiz B EOMNICHEENE D, chdi
CONNECTOR Z{fftic L THIESI 5 5. fc&x
1z, ~e/at iz CONNECTOR AL T2
HOLEHBECBESIONG. HicDEDDLE
gEsEe “BkEE” 12, 2 v CONNECTOR %ML
THEBO-ARZ L EICHIEST o 5. COBEKE,
E7— 20D HEADER OB CRAETF — g TLICER
LTEFENTHBDICL 5N, —EEEIh/EX
TRIAINBZDT, FoPT.
1AECEATHE (1) 2R52E, TI/ER
Eo@E~FoREFHIC2HE NS choiR, BEF
B ADBTFHE- T3, HETATM iz, AMI-
NO-MODEL T#iHEah:EFic~7 eRZFHPo
BEFEEsEidishz. —F, T/ BREAOHIE
ED7: A2 E LR UIEFIc AMINO-CHAIN c#
Mxh, E8T7TI/VEBRECEIOBREFOBEE L
ATOMS ic#siash 3. ATOMS HOEFHEEAR
AMINO-MODEL i &h DN IIAH 3.

zh#h IDCOCE o Fic¥~ohrzDidhov
I—FZi2, LROLOOERTLIBENARETH
b, TORRBELIOEBVTHS. #R, BF—2%
OBER, DEok>NEREERISAT, Al=
Frizk - T3 Ohic B Eh 3.
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2.3 ARCRERT-50HAXK

AR RERT— 20R®EAYD, FLEVF—
A~N—ZEHRTBICR, HARKERRSFicEY
37— 2OFRAHAERTALENSS. UT, ¥—
2FAEOERE 2~3 B#T 5.

1A CEHREDO U E DI, BEFEEQHMENE
T 2 3RTCMEKBEOHAYTHS. 1L, 7
I/ BBEMORTF FREARBY S HEY FIOEN
AAFEHEL, BRME L RT3 REREOHESD
3. COBEA THECERFEFORELS LicHY
FOBENANHEENZ, BOWETR, 757749
7 FARTVABELEDOAT L BMAEERE &
FEL S AR CHOSKRERE BENIC L S
Z, BEI-AZKHEOHERERRE IO T, &
BBEREDOBERRE ( DLLL DORAI AL
HOBBRAICRITS. AR RBEERTEOBL
M, KEIDPBRICHZC EHSRT, MEBER?:
WORAR, 4%LEDLSRENTHAD.

KL%, EY¥, REDFOMRTR, HARXLERE
BB S EEKORNR LD, FFOERBAHFOF—
2 AFKCO UL TRAT Y. STFHELESET
2, 7/ BENOAYMEECBEUEABSC L
T, EPELOBBTOREDIREREHFT 5.
zorzBicid, 73/ BEREEO—RTEFIORKEICE
EERAELFANEINSE®. £0f, RARTHESE
B#HeLTEbnac b, chbdl
OFBEER, Y7 2+—<EDML (F— 28BEEE
OFFZEL T, BARNF— s FIRATEL L TRRE
ns.

3. F—4ynmEMmEORRH

BwEMEOINRIE, DBMS LEF— 20EATH
v, BEfki] DBMS it/ TEREIN 3. KF—zn
— AT, EB7 1 VvORE, AF—<EB0ORE
X, F—2uo—FORBX, F-4xX—2HH#K- -F
WROBKEX, 7us5 v /0REBY, 05 L4
VE72—ADREBENS, INQTPRIERTHS L
£z, BEmiciicn®t DBMS & LT®RALE. C
CTIREBAMRICT 37 DICHEBRIEEL, K3 %
HEitL T INQ OEB#MAEESICOLTIDIRERL
1EERNRFOIERREELETS.

3.1 INQ (DBMS) O#iE

INQ DHEBEDIDEIL, ROKEEDD.

AF—2R: F—EFR—RRBWINLT7 74 VDE

Jan 1980

ALLTHEREINS. REBERERME4 D7 7 4 VEAL
i FDL (File Description Language) ik -» ThsE
BMcedih, chd FDL 0T ot —< 3
5.

YT REF—<B: ¥72F -2 INQ £/ 3
vEFIR, 1D%72i3 2o kD FDL &AL T
25N, PROEREELT. FDL ofAD0Ik
&y, INQ 273 BETOSRIIHEBED
BHERSTETH B, T/, BUNB3 INQ €/vay
ERA—70/5 s TRERES T LLTETH 3.

3.2 Xtx—7RA

AEx—z@diz, BFY—20#ELz OF A,
DBMS ol#EZZA4Y, ROERELFIETHRD:.

@® FDLA@&#E: INQ &7 3 v B FDL
DEMEVARLC LEFICHHT. Y, K30
Fo s BEEERNRREERICHMT Z. chitk
D, 28 INQ €27 a v BHEROTEEM & 7 — 2
REBOEW LEHERET 5.

® FDL 07— 2#&EEd: BHF7—20REIK
HELT, REF—-HBEZED 3. T/, REMEX
ERODTORBREDTRE BN ER 3.

5, FIE O & @ ic&3 FDL OfERHIAER
El
R5EMIR, R3nokEHLUAELELRTHY,
Afliciz INQ #— 2 ~x— 2] FDL TRk
ERERT. KF—2<x—2Tit, £0Offi AMINO-
MODEL #, IDCODE t2pFrva—FaxhicLT
LET 620D FDL hoBREINTH S, CDLIHK
LTHEREN/- FDL R, ZhoDER£AICX 2 INQ

FDL F-NUMERC, 8 CARDS.

02 IDCODE PIC X(4),
_ 02 RECORDID PIC X(6).
e 02 RESNAME PIC X(4).
R =5 02 RESNO PIC CPS.
: 02 ATOMSEQ (N).
03 ATOMNAME  PIG X(4).
ATOVS 03 ATOMNO  PIC CP6.
03 COORDINATE.
04 X PIG FB,
04 Y PIG FB.
04 2 PIC FB,
RS HMARKEKRET - 20RAERLE FDL ©

¥ — 2 g

Fig. 5 A logical element of the crystallo-data and
its data description of FDL for INQ data-
base.
The data for ATOMS, HETATM, and SI-
GATM are distinguished by the values of
RECORDID. The left hand is a logical ele-
ment which is the part of Fig. 3. The
right hand is its data description of FDL.
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+ 7y aryBERICELT, IDSOH7XF—<D
HBLXDSBRLFT— s BETRNABTHS. 4k,
5 —sua— Vi, FDL Bifriciric, INQ 2 —5 4
V74 TiTbh 3.

3.3 REMEOEMN
BIMOFIFC L » TEEEMNTRYLREL 1-RE
BENE-BRTHZLERL TWIDUTTIRILL.
F—ER—RFIHMBERICE S L, REBEE~OELE
YERILTETHAD. ZDBEA, AF—4~—XT
BR2ZEVOREBEEDHBROFHEND 5.
BEOMELL T, BEBE FDL £ i INQ
27 a v ERMLHUTTHLRERELBER T
3. COUBERF—20Fo— F2¥bIRODOTES
KETTES. AORKENMESKRELE AT,
Fi#l FDL oBiE7—2ua—FE{T). COBEA,
EE®ek FDL ([ 3ERBRICETIN S, T iREE
D7 74 MEBIL, %3°Ls PROTEIN-DB OTFic
BABERREL, SEA7 74 VICEBRLTHOT,
Fifi#sic PROTEIN-DB OIERSELTT 7€ X
TEIELTHETH 3.

4. F-BNEBEELICATOYS LRR

2y FIMEBREE I, DML (F— 28ESE)
#BitEhz W22R). /2 EUL (v Fa2—¥E
) BRNE, RAZKEBEMRCIIXEY 7 +Y
= T7HRd, DML K& {{KETS. &TC, -2
FIREEF—2N—X + T/ 2 AEOLOWHZ EUT
DEIICEB.

FI Yy s I BT - 2 A BMEBEEEL
THIEE LicH BT 2 2BAETHY, 77— 2~

%2 7ARRKFF—4~~x DML —&%
Table 2 Data Manipulation Language for the
protein database.

M f | DML & 4 | @ | DML & 4
RETRIEVE 1[ OPEN
SEARCH ! CLOSE
SORT 7y 4 AEE | CHANGE
EY.3 T SAVE TSSA
AND ; TSSR
oot T STORE
ls—5%% | MODIFY
MOVE DELETE
F— st | TABLE
LOCK
Bkt &8
KEYLIST ] UNLOCK
R&EME | THESAURUS |
15 4 — 5 n s CLEANPOINT
FDLB® |FDL i JOURNAL

ZWHAEN 72 AL BF =4 ~— 2 PROTEIN-DB 19

FORTRAN INQ SECTION,
NAME INQFNUM,
CHARACTER  10C0DE*4
CHARACTER ~ RECORDID* 6
CHARACTER  RESNAME*4
INTEGER RESNO
* ATOMSEQ
CHARAGTER  ATOMNAVE *4
INTEGER ATOMNO

* COCRDINATE
REAL X
REAL Y
REAL z

C PROCEDURE-15 CPEN THE DATABASE FILE.
CALL INQCOPEN", ™ /F-NUMERC/", 1, INOFNUM)
{name of FOL}——-
(name of ING SECTION}
C PROCEDURE-2 ; RETRIEVE ATOMS IN THE AREA.
CALL INO ("RETRIEVE"
&" /IDCODE = "2CHAY AND(( =20 < X < 40)
& AD(~1.0 < Y<50) AND(00<Z<60)N/")
C PROGEDURE-3; MOVE THE COORDINATES OF THE ATOMS,
120 CALL INQ("MOVE","/INOFNUM/ ", MOVE 1)
{name of INQ SECTION}
1F(INOERROR. EQ. "0401") €O TO 200
140 CALL INQ("MOVE"," /ATOMSEQ/ ", MOVE2)
name of group item}
IF (INQERROR.EQ."0401") 60 TO 120
WRITE (8, 1240) RESNAME, ATOMNAME, X, Y, Z
1240 FORMAT(A6, 1X,A4,1X,3(FB.3, 1X)}
GO T0 140

200 WRITE(3,2200)
2200 FORMAT("END OF DATA")
STOP
END-
6 HARKEF—2<x—-RHFDNkDHD
Iyt A=A N
Fig. 6 FORTRAN application program for the
protein database. The figure shows INQ
section and DML.

—REDF - AP ECHBETHAD. RERED
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ARETHS. F— 2 MINE: EF—2%25ESHHL,
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T5. HALE: RERFROERE RTINS LHELR
FACRERF—2BEETHIRNECHMBELLETH
3. Blcit, 4T )Yy FERENL AT
3. BELARRAFEONERRFELEN .

EF—gx—2F, ThoOREBEDEIEEERL
TEY, VHOYIERNES 274, F—2REY X
F b, R=2NAHY o 2T L0 HJERY R 7 L9
WETHINTNE Y AT A LBRARHNLHRSDHEF
L2 XL T3, Zhoil3ER, 2—74+ )57
4+ 7al7 LOERY DML OBELAEHELL, 4
Bosus s Iy SOMECREINS.

ZeTrurss v/ 0EB&%, FORTRAN 7
075 LDEFED > TRT.

R607as 35 sz, IDCODE #8 2CHA D7:A
I CRBD, il (1.0A, 2.04, 3.0A) 55 3.0
Amhicss7 i  BREDSETFEEE 7 74N
(% 08) LictH 143, M6 INQ 7% avid,
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Data .
> i Application |
[ man proyan [
e N\
ﬁ E g
Database Temporary
Storage

T F—8R=REFTTFL 109 F—IDBNES
Fig. 7 Loose interface model of application
programs to the protein database.

R5d FDL &—xf—icicd 3. INQ €2vav
heesickoffEh-FTEEZR, RERVELEH
HA L Ih, 207 — 254 H LU FIEIZ CODASYL
Bpxy b & iZEAKOBETHS. KL, Va—

Fi2YiEL O#& b iz INQERROR=0401" iz X » TR
dh3 OISAFer 54, KKZO XS RER
TEREO TV 3.

—FTCRELD, 7 — & ~N—R LRI, 1AL
EREROBBDOT 0 T4 « Ry r—O0BEREN
T, KF—gR—2&h 5y r—JOMICT
— 2RSS L LPl7 r A VEHFAZE, ¥y
r—YOEERL THEOEVESLERL - (AT
BR). coFRIR, AF~EF~X—XATHEY—EXT
ENVBREPCEBTTF 2 FBERLIBACHED
Thb. FTrREF—2R—2EDF7— 2 X BOBE
O—-PLOEIONE. F—2ERT oS543, ¥
A7 LMEOBED, BEBECEYa—LEVIEL
SRTLREBMICZOMMEEFET I LN TES.

5. T Fa—-¥RE

BWis 7 — s MEE 2 NICNT 3 BRI ATEL
LA E T — 2 ~N—RICKRENE EUL gk,
R RERRD S A RAEODRRETERT
5. ChoSRIIBELERT S, DBMS 0
EUL gt &2 od, TSS a=y FPBAFaS I A
nEDHLWAFREREL T, EUL OMBEkRE
it BETILENSS.

BWAFABECLZLEMNF— s x—2FAICL,LD
B3ERF— g ~N—2DA <y VKR, ROLIiC
Kildh 3 (3IBH).

TSSa<v VE: 7o/ 7 L0MMREET, 771
NORIELEE, 77 AVEOF - 2BRERLETF—F
R—Z + T 7 2« AQEFPERBRICTEREN S

Jan 1980

®S v Fa2—¥EENEa<Y VKR
Table 3 End User Languages and a part of TSS.
commands.
TSS user can use directly or indirectly
the data of the protein database with
the commands of the table.
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Fig. 8 System organization for the protein database.

The figure shows architecture of the protein database
system and its data procedure. Arrows (=) denote

the flows of the protein crystallo-data.
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