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A brief introduction to UniProt

LUO Jingchu
(College of Life Sciences, Peking University, Beijing 100871, China)

Abstract: The Universal Protein Resource ( https://www. uniprot. org/, UniProt) is a well-known protein
database, which consists of the UniProt knowledgebase ( UniProtKB) , the UniProt unique protein identifier archive
(UniParc ), and the UniProt reference sequence clusters ( UniRef). Apart from protein sequence data, the
UniProtKB has comprehensive annotations and is the core of the database. UniProtKB/Swiss-Prot has more than 500
thousand entries and is a manually reviewed and annotated subset of UniProtKB, while the UniProtKB/TrEMBL
contains more than 140 million un-reviewed sequences which are translated from the coding sequences in the
nucleotide database EMBL and computationally annotated based on certain rules. UniParc merges the same
sequence stored in UniProtKB and other available protein sequence databases into a single record to avoid
redundancy and gives each record a permanent and unique identifier. UniRef clusters the UniProtKB and the
selected UniPare sequences into three different sets, i.e., UniRef100, UniRef90, and UniRef50, according to their
sequence identity. The UniProt website provides users with an easy-to-use and highly efficient interface for advanced
search and various help documents. The UniProt database releases statistics published online along with the update
of the database every four weeks, which lists useful information such as the number of newly added and updated
entries, the sequence types and their taxonomic sources, as well as general annotations, sequence features, and
database cross-references. UniProt has been serving the user community of life sciences as the most-comprehensive,
well-annotated, non-redundant, and freely-accessible resource of protein sequence and function since it was
established at the beginning of this century.
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1 UniProt %% % S Hwy 5 09 4 4
ik

ER L& RN EBRF I HIEE PIR-
PSD
A B SR PR R R T LGB B 34 21
VAT, AN AR, e E E R AR B
2K 4> 2> (National Biomedical Foundation, NBRF)
Margaret Dayhoff S5 3 W57/ NH 26 TF-ICAR 26 11 o7
FVECHE, DL CEE B B 91 g A B ) (Adas of
Protein Sequence and Structure ) A5 24 4 2 H it LA
Ja MW, —3 T 5 B s — 43k 470 0T,
T 1978 4EH iR, 1983 4, Dayhoff /N33 ( 1925
1983) ,ﬁ{ﬂﬂ‘][ﬂ% Winona Barker 4k%z M E1E H T
FIWCHEFNER BT MG 53 BT 5T . 1984 4 X — T H
P2 1 E S T A F 58 B ( National Institutes of
Health, NIH) % Bfi, Barker #1 NBRF = {T Robert
Ledley — &, 857 T & H 5 B ¥ A8 ( Protein
Information Resource, PIR) ,JF& T 2 15 9 i 4 5
£45: ( Protein Identification Resource) . 1% & & AL 45
Y P20 A P W o, G e g A U LA
P50 AR IRT S . 1988 4, NBRF Bk &
TR 5t e B E A BF S E B PO (Munich
Information Center for Protein Sequence, MIPS) Hl H
A R A S B %P5 % (Japan International
Protein Information Database, JIPID) , 7£J5 A PIR F)
Semh b oSz T B 2 H B S 2CHE #E (PIR-
International Protein Sequence Database, PIR-PSD)
PIR-PSD J2: 4 i 045 e S K9 2 1 51 8080 12
AR SRR R A 5], o i Wi 46 18 2 11 5 571
43N PIR1-PIR4 PUASAR IG5
1.2 AIH@EMIEIBENmIEORFINEIEE
Swiss-Prot
1986 4F, Fig -1 H P FL R P2 %% B¢ Amos Bairoch
BT 8 M RSN EHE R Swiss-Prot, FE1E A b -
NSO — 843 Swiss-Prot U4 A (1 4% 2
45 1981 AR BRI AR 3 51 Kdl 1 (EMBL) | -
Bk U5 B 3k PIR-PSD B AT , i 6L 56 LR T
HIECHE I EMBL H 4 fith DX 91 PRS- 31 09 28 11 5
B, LA SCHR W i 28 1 B 91, e T A
EIEX A 5% HHEAT N AT B R R 45 oy
ool THRE E AL IR WA 4E 5 B AL
PE 2 ) B 1987 4FEL | Swiss-Prot H1 H N L K 2%
AL T 18 ] T AR 1 WO 23 1 AR ) o S &
( European Molecular Biology Laboratory, EMBL) 3]

1.1

EHRA KA, 1994 4F EMBL F )& KM A 915 B 2%
5% Bt ( European Bioinformatics Institute, EBI) 7F 5%
] S0 7 e 08 e PRI 281 el DX i N7, A SR T 56 [ NCBI
1) T B A A S b O RO 2B W 2 92 30 2 9 ¢
Y4 RIS RS 52 EBIL
1.3 REBFIBEFREHNERARRF I HEE

TrEMBL

20 tH4g 90 4EAX, Bl & A% 1R 17 41 I 2 R 1Y)
J& KR PP H B | AL IR 7 9l i T A LR
BRI E N BT A 2RI, 1996 4F ) KR
W5 B2AF ST T Rolf Apweiler %+ H N FL K2~
Bairoch F[a] 4 & T 8 A B 51 50dE %2 TrEMBL, 7E
h Swiss-Prot B4l P 1Y 4 FE 5 45, L 117 U R
Fe 0 4 EMBL 25 1 5 5 Fr 471 B i 19 2 Ak
MRF 51, 1998 4F, Fi 1 A= W) 15 B WF 58 B (Swiss
Institute of Bioinformatics, SIB) %57, FEMTTEH
dif AT AIPE— T & Swiss-Prot B JF , 1M EBI
LR STE I e R AT TeEMBL 808
1.4 ZERFRHHEE UniProt

2002 4F, 3k 3& B B 57 A B 5% B ( National
Institutes of Health ) #11 3¢ [ £} % 3 4 25 ( National
Science Foundation) KX ( European Union) , DL X i
TIHRIREUN BF MBS I A = S B,
Swiss-Prot \ TrEMBL #1 PIR =~ E Fr [ 2 & H i
FANEEE AT, @ T R R ( Universal
Protein Resource, UniProt) , 4t — e A R
FATE T 5B B RS B UniProt A A%
OB H BT 81, Rt 5 B RR o 2R 5 )
B, o8 AR B A B 2, B R, UniProt B £8
TR DY A= iy B 2 O BCHE 16 ( European Life
Science Infrastructure for Biological Information,
ELIXIR ) 3= 2% 0 Bt 98 I 2 —  WF 58 IF & A BA 3
100 Z A, BN A= W15 B 2AF 58 BF Alex Bateman | Fi
A Y{E B ST Alan Bridge 136 [E F5 5716 K 2F
( University of Delaware ) 242915 & 2% Fl T8 4= Py~
Huty Cathy Wu [R]$H4E50 H e N, R4 U B IE
A4 56 [E AN Z2 A O R T, UniProt MY 28
A, — LR NS DR 20 0] S5 it e [ B B 2 Sk
BRI BRI BE R 2 2 1 20 55 2R A B R BE IR
WA NI O i A AN AR BT I 5
AT MG, UniProt & 22 A A= B 1 58 R A= 9 42
ARIFRAST] SR BT 55 B

2 UniProt BaE FHENE

UniProt £ 4if =~ 3= 23K 43, BV & B 50 MR
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(UniProt Knowledgebase, UniProtKB) | £ F it J¥ %]
U4 % ( UniProt Sequence Archive, UniParc) Fl#E [
Jii ¥ 3122 4 ( UniProt Reference Clusters, UniRef) .
SRy o B L 2 B 75 2L, UniProt 250408 2 i 58 4
TH H 4l (Proteome ) F1 5 % 8 H 4L ¥ ¥5 ., 1L 4h,
UniProt %0 ¥ FE & 5 45 3C #k 51 A ( Literature
Citations ) ) #7325 27 3k I ( Taxonomy ) | V. 4Ji] g %
{37 ( Subcellular Locations) . ZU¥E 7 38 4% 4% ( Cross —
reference Databases) . #H 0% ( Diseases ) Fl & 1]
( Keywords ) 54 Bh &g
2.1 ZEFHARAMIRE UniProtkB

A BRARE UniProtKB & UniProt P54,
AN € R S VoA I W% T RN T R =2 = SR
XA R DA 2P AR SCHR R L B S e v e AT
PRS2 /Y, N A4 8 1 B aE Ak A
AAK (Gene Ontology, GO) R WFh 4 f 4325
B E Ar B BN AR RIA S B A,
UniProtKB i £ fit 5 5L A 20 A% IR 7 9 | 28 14 Jo 45
R BTG R A BT RE A | HR SR LA
A5 L B I 1 5 SURE A

UniProtKB 43 Swiss-Prot 1 TrEMBL P 4~ T
e, P TEF A 45 B oy ML, FEZBITE T
Swiss-Prot i 5 51 45 H DA A DGR B &0t
F T. ¥F B ( Manual Annotation ) A1 A T. & [
(Reviewed) , i3+ A Y5 EWF5E T A BN 53, %
BN R 2250 5 & 19 53 7 AR W) 2 XA A R
B, TR B S G 4 A R A T
B, 118 R P A8 e B 9 2 1 B 91 R0 Y
HERER.

TrEMBL %8 i W A W) 45 2 F 5 BT P BA
Tt A P8 4% B DL P AR I — i R AT
HShiERe, WA IR E A i NS R4 o126
PO AEREAE B TAE R B N ZE G B
SRR B, VAL S B B P 5 SRR, T
YL ARG TIEMBL +FE Y P 8 R 28 T LR,
KA N T8 5 ( Unreviewed ) , 7] FE £ A K Swiss-
Prot ¥ J Hft (19 J¥ 51|, fifl HH I 55 3% 131, TrEMBL Al
Swiss-Prot 2R FH 8t — W B 88 BEA% X F 8 S5 R 4t
TrEMBL HiF 5 4 F TIERAN TH 35, 1HF
2l Swiss-Prot T s AREAE TrEMBL % H {5 &8 o
XA TP (R 500 e 22 IR, T 2019 48 1 A KA
MG 22, Swiss-Prot T JEZ S 56 J1 557 %1, 1M
TrEMBL 3 iR I8 5 1.4 4255,
2.2 HFHKRFFI)AHE UniParc

FE AR FFIARSEE UniPare J2& H A8 i o0 5%
IARTUAREE B A0 S e . fl TR R U

E 75 ik ST N R] | H e O =X SR S B A 2 o
6 — BT BEAE L T 2 B e | T A8
PEr s i 2 H P ST BEAHIE] . Shskkde b
i@ﬁ%l‘ﬂﬂﬂi, UniParc V344 2 %] A1 [7] ¢ 1) U9 3 321 ]
—MEEH, IR T4 E AR IR AT (Unique Identifier,
UPL) . FR@ bR IR — BT A #2502 dok A
MER . UniParc & 50T, # ORI 122 h 24> e 51047
THH, Al LAFE UniPare W48 2 B0 SR, Lk b
ﬁ%mﬁ,UniParc U\r?ﬁuuﬁ—@jﬂ$%/ﬁ,>[§f@%i7ﬁ
[F) £ 11 o e 31 Kaks P B 5 7 — k2, #8 R UniPare, 5
A T[] i 4 R G SE 4 5 72 . UniPare B2 R IR
B UniProtKB IR R A1, ifs 4 45 [ bR A% B2 5 ) £ 4
J% ( EMBL/DDBJ/GenBank ) \NCBI £ % J¥ 51 $ 48 J%
( Reference Sequence, RefSeq) . J& [H 2 %% ¥ /&
(Ensembl ) . A HE g ¥ & A 4 1% B¢ ( Vertebrate
Genome Annotation, VEGA) UL 7+ 55 1% 20 A= W) 3
a0 = 4E 55 44 8045 2 ( Protein Data Bank
PDB) , DL WSE | HAS i B 45 2 1 5 81 2 R s
BE £, 2019 4FE 1 H & A UniPare I
YT, 298 2.5 /A ek,

A~ UniParc 10 5% BR 0 & 55 2 b7 047 UPL, 7
G G TC A AL B 5 ( Cyclic Redundancy Check
Number) SFHEAAE ELA1, [R5 IO 2 (45 U5
Bl PR A4 AR IRECHE B A 0 (5 S5 RRAR S
o LIS B 1) R B i SRS ], AN i3k 227471 2% B
VB A 4b , BA R — bR IR 19 i A 2% H P91 5 42 A0
i), A IR e AN AT BB i e 91
FZHELARNZAETE, WAREE R JEEL (Inactive) 55 H .
PAILZT 28 1 alpha MV 3% A7 451], H: UniPare #7345 0
UP10000000239 , HAu % 214 MHASEH 1 178 AT
ROAAH (2019 4F 1 H R ABYRRA) , @it A3 H
TS AT U R EEURE iz Al 4 H .
HIREH W LGEESZF I RTE T 4
TR LE i P
2.3 EHRFFIS %K UniRef

B AP 315 % 4 UniRef 50 8 = 5095 45
(Sequence Cluster) , 53 %! & UniRef100 , UniRefo0 71
UniRef50, HEHE F25€ F UniProtKB AR, [ i
WAL UniPare IHRYFEHERAF 20 A, 2019 4F 1 H
RATHIEE , UniRef100 H4i £ 49 & 1.7 (A0 5%,
UniRef90 B4R 4 10 SE 40 204 UniRef100 19—, 24
9 T, 1M UniRef50 ¥4l 5% 3 T2 7 Mid %,
UniRef =M R HEER ] — /%, 7 =2t
1o BB— PR EARFE YR BEA/N T 11 A
2 1 A6 [8] F 2 F0OF 91 R BA O TR — i, 15 3
UniRef100 B¥la 8, 2 — 22451 Al 250 Br o5 e 571
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LA A 90% 9 B, 4% UniRef100 405 45 & 2
FARLFF 5 I FE 2, 77/ UniRef90 44, 55 =
A IS AR R AL B 3 17 51 44K He A 509% A 19 EL,
14 UniRef90 ¥icHfs 46 v B AT — & AHALPE 1Y 1791 & O
TE—it2 , T3 i 45 Bl UniRef50,,

UniRef =808 SR 18N E SR — A bR il
PF T A A AL, BN, R iR4F 09 UniRef100 _
PO1308 HYTCsR P& 4 ZR 5 & 551 (B DT L, Bz
ZOE R 5 AT Pre-proinsulin) ,3 55 8 A5 %
(Insulin) ,1 2 KIS (Gorilla) BRI E . A XTIX 4
RIFHNHATZ 75 Lo, B A s o8 Al e, e 22
B, 3 SR AR KPS H A 2 45 TrEMBL
HRZE T TR Y 41, Hod 1 2ok A R B, KRR
94 aa, M4 RS KIFFTAKE A 110 aa, UniRef
SABARE A kP R EBUT A B R K 1 —
S HWERFIF 5 (Seed ) , PR B I M 1R
731 R A 22 %1 ( Representative ) , ] W1, I~ ik
UniRef100_P01308 ic 5% 4 45740, Fl 75741 S K
JRAEIRS R (BSES Q6YK33) KN 110 aa; {4
¥ NP 3 (5% 5 PO1308)

UniRef90_P01308 i sk AL 7 11 41581, HiAH
[l 437 5 b B RS I T 90%., B E & UniRef100 _
PO1308 114 4 25 ¥ 5150, e 7 RFFIK A 6 B R
KRB AR B (Pygmy Chimpanzee ) | %55 Pl
¥2 ( Bornean Orangutan ) . 7 [ ] 2 i #2 %2 ( Sumatran
Orangutan) | F1 3 K B % ( Northern White-cheeked
Gibbon) | 1 3 1 J& %% ( Sooty Mangabey ) | 4> 22 ffx
( Golden Snub-nosed Monkey) , A} 1 FlidE R K2 5)
%*ﬁﬁ}@(Tree Shrew) , X 11 %J?ﬁqu,ﬁj%r?@]ﬁ
K UniParc B 13804 B & 1 5 R 595 #2428 K
(Isoforml X1) ,JFFIHEEE R 134 aa; {RFEFIIN A
Jifi 5% 2% (PO1308)

UniRef50_P01308 iCsg 35 79 2351, HA [H]
BLE LI AR T 50% , ) Flr 43 A i Bl D)4 458 2R K
e RIS EE PIIESE R ELZNMER, X 79
SN B F R 81 Aok H UniPare A9 479 ( Rock
Dove ) il i 2 BT AR KN 139 aa; (CRFII)S
RN 2 (PO1308)
2.4 FE A% Proteome

% UniProtKB %135 £ | UniRef £ % J¥ 5| 45 I
UniParc AR ZESL, H 2011 4F 9 A 2, UniProt X 1%
T EAHEE, S A4 (Proteome ) iX —
ARIE, IR AKF) W FE Mare Wilkins T 1994 4F 7 —
UCEAARDIE 2 BRI FRATTANE , — DY B
2 DNA P90 A — & | i 5% 3 40 mRNA J¥ 51 A
1E—5 RRIHE AF LT BB A [F PR 541 1Y)

SRR, BRI R — 5% A, 20t fH i
JE AL BAE R AT Y E A WARAAE, R
B HETE 2 0] DL i o 45 T Be B 0 ik BT
G, I it PR IS ARAT L 1 BT 5 | 5 3 TR 20 i s
2N A L, TCTe 2 DU 1A i 2 T P 3 o, )5 48
KEEES . UniProt 82 b 19 8 418, 228245
O 2850 i 4 2k D200 P 0 b A% TR T 51 B T A5 1)
AT,

#ZE 2019 4E 1 A, UniProt 5 ol 5% 14 &
LR AE 18.8 T 24, AR A A 0 It 7~ 2 1 4 4%
FEFRIRALT (Unique Proteome Identifier) , 40 KW AT B4
K12 R IARRAT A UP000000625, F ik %E 4151
P26 SR 532 F A0 R A 2, KA A 6 000
ZEE AR SO R R A IT6 0008 4 4
B, BTSRRI
R[] — R oAS [) 2 12 A B0 o R th B 25 R 5%
I, UniProt 4 122 Bk 1 I e Joi o 4 - 50080 HL A
TE EREBRFERNMEANA NS EEHAUA
( Reference Proteome) , HHi R A 1.3 hEZES%
FHNEGE, SHEA4EET N BEAREENEA
2, A HE AT N TR A 0 W3 o — 2 5k ol
IENERSA D, Kt =23 H A5
&, 5% B K12.0157:H7 #1 1SC11 = AR
B, M3 EEARTE A 6 B8 H 48U, B4 1 ALVR 1T
AU RIS R RS (B . LR AR W R B L
AN A% B /0, 2019 4F 1 A & A B R A R #)
1500 &,

T EUIANE, 2 HE AT % IR
R NTH B, LR KA =4S E A
BRI K12 Hkkdba4 446 D5 H  HT4 345 15
HE & A\ T % #; 0157: H7 (& A 4 b 147
UP000000558) 34 5 062 4 H, Hith 2 028 4~
20 N e A ) T 00 B I - = = A TR A 3
UP000019194) 436 6 130 P4 HI KA N TH A,
NI AL o Rl 4 o A AR g R T R
( Saccharomyces cerevisiae, strain ATCC 204508 /
S288¢, & A FRIAAT UP000002311) T4 6 049 4~
FHZH, e ad N TH K, ARSHEEAH
(ZEEHFRRAT UP000005640) 1324 7.4 TT AN F5)
B, P42 TABELNTHE,

3 UniProt Myl RERLI
5 NCBI #1 EBI %5 [# br 3% 2 A W5 B0 —

¥, UniProt M3k (https ://www. uniprot. org/ ) 1 FH 7
SRR T 4Oy Y i )
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TEVLH] UniProt M5 &« ST K P Jo i 4 ik 5g 4
() e BT AR B A A RE AR . Em By
FIH T UniProt 32 % 2H i 7 73 44 Bk 11 i B 46 B, BRI
FHEE A UniProtKB X A~ F & Swiss-Prot
A1 TrEMBL 8, & F BUT 512 % £E UniRef , 8
F5 P51 )3 84 ZE UniPare F13E [ 20 Proteome, L &
SCHRT T S8 SUEHE 4 Wb o 2857 R IR i .24
JH 7 DB i) A SR A B AR R 3 DU A T
(News) LR P77 A B304 1268 BB S5 1 00 o Ut
Ah, UniProt iR $& 44t 7% FH T B $4E T 2k Stk
& Bz NIRRT O 2 DIReRE 1%
o 3ty 5 A R DI RE S B SCRY | LA R AR L B oRG i
( Protein Spotlight ) , W| & UniProt %5 #i% % #4) 45 €6 i
Yoo BRTHR0E, T X X LD e BAER 21
3.1 SHKEER

T3 S ] BB 1R A6 R DI RE 2 UniProt ) 3t i
KFFEZ— Rl e m B R IIRE . FI IR KA %L
P PER T I HOR TR A% H o A 57 B, X
R OR R ERE BAE T RG], P s e A 4
FRIRL T (P20, UniProt Ml %
Bl P b AN R B s SR AR AL T g — R R AT, A
TR RAE ATz S, RIA] 400 L e A AT R R Y
KRR, A 45 UniProtkB 1% | UniRef 2% J7 4l
£ UniParc JI#4 )%  Proteome 25 FH 4H , VAR STk W
oy S5l RS HI 4 00 32 5 B SCORY Al 7T 4 S B R kA7
Kk . WAk, UniProt Hidha it S Rp 5 T2 iz R Y
A F T PR P 91 2% B T RAR SR A T RS
1K iz
3.2 #EEhXHE

F & B9 B SCRY, S UniProt BUHE % 55 /b — K
R, JCIe 2 H P 48 B b 4s R SO K 2R 52
(Text Search) , I8 & UniProt 04 2 1Y A A 41
(About UniProt) , 5k 24 WA (FAQ) , L%
UniProtKB [ J* F M ( User Manual ) , &R 42t T K &
el PEAE AR B4R S o TR Ak 2L /8 B 5., 1
TE4H B UL ( https ://www.uniprot.org/help/ ) H14317]
S AR 0N nT e 3 T BT YRR
HE Hh i R K 2R 0T G2 S 35 B SCRS (Help ) 5 i A O B
AT R,
33 A&IR

UniProt #U4f i b 42 Ak i 72 2k T BAD 55 Bl /2
AR 48 2 T 5 (Blast) | J37 81 L X T2 H ( Sequence
Alignment ) (P 15 HE HORT & S5 BB ( Retrieve/
ID Mapping) T EFIZ k38 % T H (Peptide Search) .
TEL AT Z P9 LR A5 R 5, T Al AR e R A
AN BER AR P AN [8) B0 B 1 A [R) 7 65 14 P B ARPALE

fE R
34 HETH

UniProt T A £idfa #4 n] e 9% F 48, HAHE % A ik
FH Br A3 3L = ( Creative Commons  Attribution
CCBY 4.0) ¥ W] ( https://creativecommons. org/
licenses/by/4.0/) o 1% M ¥l 4l & 48 01 240 51
UniProtKB , UniRef il UniParc 55 A~ [R) 45 48 & F SC
PR IR 55 A% (FTP) B4R | [R) I 65 0 fa) 5[]
5 (FAQ) ML SCRS (README ) %5, > Fi P 5 il 2
B EE R T A HIRAE B (HAF— 4R AYJE, UniProt
i B R L 4 T ORE A B ( Genome  Annotation
Tracks) , 1 F* ] FH 35& PR 20 3 W5 2% ( Genome Browser )
#F UniProt J¥ 41 5% H 091 BAR B, A BE A 4H A 58
SRt TARKRHE B, W ZE BT RYJZ , UniProt $iCHfs
SERHE A BRI RO, T AR I A7 A 4 8] 1 1
2 B, T BRI AT
3.5 St

UniProt Mg it4ie 42 Mt 7 R f5 8, WA+
SR AR 4 LTI,
3.6 HIEER

JAE UniProt B 42 1) 2 JHR 3 808 12 i Bcdis
JETF A A AR | P 0] 5] UniProt 33 32 J¥ 51 4K
it A4 B 45 5 A 45 (1) 48 1 B2 7 471 AT DNA
DU PP AR AR IR e 91, I 85 e A T3 380 280408 2 i
THEHLA shBIFER R AP, 4k, UniProt S
FH PO B e b iy 2% B S S BOE R E B LU
[EE 3 €I ERE R = IDiE 8
37 MARFEO

UniProt [ 3k $2 {1k (1) i FH 2 75 #2 11 ( Application
Programming Interface, API) , A3l i i1 AL FE F 4
AR UniProt dhs e v ) e 91 B0 4 b 1 B A B
PAL T Oy fE, Gl T RAEEAR S BN
( Representational State Transfer, REST) A% /% 51 5 [11]
PR 1T BE AT U5 ) AN PP 25 H W n] i
[B] 224741 4% H 5 B W] 38 5 ) 00kl cdik B 422 7 ) B A~
FP0 2% H AT A i m s el e e 91 5 H o
UniProt 3§ B SCRY W 45 T Perl, Python, RUBY,
Java SEHHEALE FRF L0, T R 27 eAb,
UniProt iR #2431 FIFH REST B 72 /7 42 11 7 1] /¢
& HAESE R 4 B A7 815 B DL SR 21 TE RS R
T ) B8 12 A o o2 FH 2 5 4 11 (SPARQL APT)
DUIPTAHE B 3R H UniProt 5 15 8088 v £, il A
R, LA, UniProt i 4244 T H T Java N HH 2
FPET Y Java FRFPFE
3.8 EHBRSFHEE

UniProt 3 75 — N 4 Ml e Bk S0
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Ji53F 5 1% ( Protein Spotlight) , i Vivienne Gerritsen
BE M4, H 2000 4F 9 H i, Gerritsen M
UniProtKB FITRE o 4 A Pk 1% — > (4 3 H 5,
A S HBR I TR F  VRRIZE A B RS S A
HHBTRRRRIIRE  iNsr O 1 BUAREANE
FUBTR R B AR, e & 3% ORI RN E A RE
MRS, M AL 385 SOR SCIRFE 55, 1]
=0 T % R ST s R R g AE
UniProtKB MR i A5 B/ HE A1 RS B, R
2019 4 1 J,—3L 5T 210 FRHEEC,

4  UniProtKB Ziit %
4.1 ZitiRRMER

UniProtKB 7175 e 38 4 DU J&] B8 3 & A — 1K,
BRI B ATH R R Bs} & A Swiss-Prot #11 T'EMBL

MFERIGLTT R ( Release Statistics ) , BREU Sl |
RO RSB Wy oA S AT B, I8 )
T A R AE B SR DL, B R LT RS R
(General Annotation) J¥ 3 4#AE T B B (Sequence
Feature ) 18038 PEAC X 4422 ( Database Cross-reference )
G, AL R ERMG L AMNAD T 7MW
UniProtKB HITHEE 322 N 25, T H AT B 38 2 v 2
Hor Z A ESC A A rh PR g 5 IO e A R, A B T
FIFHECHE 2% H b= 00T R B AN 2 58 Uik
e R T ISR BRAEURE DG B Y 2R 1

HR4 43 1., Swiss-Prot FJ JF IR GE 1141 2 /i B
PG R OR S KA i TeEMBL 128 J5UiR 4t 1
2 R O A= W A7 B 2= 0 9 BT & A1, T AE UniProt
P 3t = 1 58 111 2 D) 2 U 7 A DB s 1 % 114 17 4 Rl
(WFE1),

% 1 UniProtKB #Ni% FE 4t it 3 Mk
Table 1 URLs of the UniProtKB statistics

TR AR5 o -

Swiss-Prot T/ fAj i https : //www.uniprot.org/statistics/ Swiss-Prot
TrEMBL /2 i #% https ://www.uniprot.org/ statistics/ TrEMBL
Swiss-Prot FJE TR https : //web.expasy.org/ docs/ relnotes/ relstat. html

TrEMBL F 4 & https : //www.ebi.ac.uk/uniprot/ TrEMBLstats

UniProtKB HITHFERRR A AT BT IR, B itk b3y
25 B 45 BRI 45 A, B8 4% B 4 K57
S RAE B, U A & 2% BT S BT,
w2019 4F 1 A RATHIMUA T, BB 36 T 2557
G AU 22 B AE RS E—RUARTE

I JUAE, BT DNA U35 AR 8 AS Wl it |
¥ AP T [, 4 S5 DR AL I 7 2 28 1l ok 356 TR 44 2
FSER B 2= S50 5T 1 AT Be . U, TrEMBL %54
JE B AR O G T R — A Y
AN TRV B AS 7] B 52 A [R5 LA B AS () 0 4%
RBPERE A P8 e, BB AE R 2] TrEMBL 2504
Hhv T2 SRS 3 2R T AS [] AR 1 i) — 1> B B 4 % 1Y)
A BT A AR ] 3ok 307 ok 1 R0HE PE T AR Y [R) AL
B, 2015 4F- 2 A & A TIEMBL FEZ) % 1700 4
ER A B FF 1 ( Mycobacterium tuberculosis ) 13T 600
TIARFA B P 0 e BE TUAY , AN I 1 4448
HSA  WAET P AR R, AL, A 2015 4F
4 J12 , TeEMBL X b3 TUA Bidl 4738 2 40 21, 25
B T 24 4 700 T3 2R TCAEAE A B0 At pd 0 2
—3,
4.2 HHEAF

T BRI R A, UniProtKB A& H - 3E i
A4 HAR B A & H R AA7EUESE ( Protein Existence ) .

IR H B AFTE U | J2 48 © 200 i S0 5 T B 8
aifb AR I BT, B2 N W B Y Swiss-Prot
TR, Hh R 4% B2 L i, AT
o B AR B T SRR B2 A TR JEA
HIRASG T BT IAE . T AL W7 6 45 AR 5
T SR ASHE DRI AR ] 9581 47) R DB AR DA Sk T =28 (AL
#2), AAGMSIEE B mRNA FF3) Y 4% H R
R AT SRR T B DA DNA 341 4 1875 2]
149 7 571 SRR A5 52 A B B N a) 5 51 4 Sy (] 5 44
ML T P, X TLIEAN A 25 11 BT AEAE TR AR 19 2%
HFr s F B 7E Swiss-Prot #1 TrEMBL 5 4~ ¥ J& H 1R
AHATE

Ak, Swiss-Prot ¥ FE w0 i A B 0 AE B8 T 5
(Uncertain) , 2009 4F 1 H & A7 A AL 45 1 834
FRATEET 5, HIAE T PUAL B 699 55K [ R B 1)
576 R AN 117 5k BRI (108 40k A R H
P K12 Bk, X% Hal WA - BARE 7 (Putative
Protein) 5%, “ A& 2% %€ % 1 ” ( Uncharacterized Protein)
FURGEE EYREREE TEAR “ER
( Caution ) 17 &, , UL HHIZ & H FUF 5 A 1] 68 /(3L A
B3], 80k AR KT SE R BN S5 5R . iR
D X33k 6 2 28 ISR I AR BE T 91, 7 A B 7 R E 4
i, — AT AR B
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4.3 P EEFRIE
PSR IR B P A R AR R RS R
Z— UniProtKB IR i 4 K543 2 51 4% H ARG &
YiRh 2245 U545 )8, Swiss-Prot F1 TrEMBL P12
SeitRRT A BRI G5 R oA KA
(EARER IR, Toig Je N T b P 9 iR 2 R 289 )7

5 IR ¥ 8 s 22 FE AR 2R DL L
BTN Swiss-Prot FIEF A =02 —, Bi
AL E WO A A TR (Archaea ) FIREEIT 1,
FeBEIN & i 5% 74 . BARZLEMIT S X oy sl A
7NNy e W 1EsILY/e SIGR A 21| D&t b w Ll BT RSIL Y/
B HAH T4 51 (Metazoa)

%2 UniProtKB £1iR BE##EZ 3

Table 2 Dataset type of the UniProtKB %

B A PR Protein Existence Swiss-Prot TrEMBL

E KT Evidence at protein level 99 969 (17.88) 145 905 (0.10)

K- Evidence at transcript level 57 170 (10.23) 1 209 443 (0.87)

EbEiE Inferred from homology 386 615 (69.15) 35 253 269 (25.24)

ISk T Predicted 13 489 (2.41) 103 085 644 (73.79)

FEEEITH Uncertain 1 834 (0.33) 0 (0.00)

a1t Total 559 007 (100) 139 694 261(100)

“HE A UniProtkKB HIRZE 2019 4F 1 A £ RS R,

i3 Swiss-Prot ¥R IGSETT 4%, i8] LA —
AR R Y Rl B 9 2% H B il an, N B8
% 32 L%, 24 Swiss-Prot T B E 1Y 3.
5% , FoU/N UM R T, Bt 1.5 0 4% MR R
B SRR 2 R DL SOK RS e UEY
()7 50 % B A 585 3 000( W3 3) . fHAF—42
MFE , KIBFTE ( Escherichia coli) Al EFT W ( Bacillus

subtilis) FNZER A BT ( Mycobacterium tuberculosis )
(R R 2H 5 /N T A% AR ) g B 100 2 1 B S
SULT B Tk =R e > 2 Tl AR
FNZEPIR 5T 1) BB | Swiss-Prot 1 BE AT A X
EATEA RS ORI TP 5 BB A INETS K
JOr R B N EEAZ 0 BT T 25 A P TR 9 7 51 2% H L
HEFERT 20 iz,

% 3 UniProtKB %1i2 E= Swiss-Prot B #1555 B #87 20 L A4 Fh

Table 3 The first 20 species in the UniProtKB/Swiss-Prot based on entry numbers

He# s P LT 3044 Bkt
1 A Human Homo sapiens 20 413
2 VR Mouse Mus musculus 17 006
3 T Mouse-ear cress Arabidopsis thaliana 15 828
4 K Rat Rattus norvegicus 8 054
5 e p— Baker's yeast Saccharomyces cerevisiae 6 721

(ATCC 204508/5288¢)
6 4 Bovine Bos taurus 6 004
7 ST R Fission yeast Schizosaccharomyces pombe 5141
8 KIGFF A E Coli Escherichia coli (K12) 4 475
9 (ER N Hay bacillus Bacillus subtilis 4188
10 e ) Slime mold Dictyostelium Discoideum 4 146
11 il Worm Caenorhabditis Elegans 4038
12 IKFE ( *E*Ei’) Rice Oryza sativa (japonica) 4 034
13 SR Fruit fly Drosophila melanogaster 3551
14 [N African clawed Frog Xenopus laevis 3 444
15 BEH Zebrafish Danio rerio 3090
16 KA Chicken Gallus gallus 2291
17 PR vy Sumatran orangutan Pongo abelii 2218
18 LENL AT BT M. tuboreulosis Mycobacterium tuberculosis 5173
(H37Rv Htk) (ATCC 15618)
19 KGFF E. Coli Escherichia coli (0157 :H7) 2037
ZER AT Mycobacterium tuberculosis
20 M. tuberculosis 1 898

( Oshkosh T%Hﬁ)

(CDC 1551)
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4.4 FIKESHT i 4 000 NEIERR B F A A 300 24, i T2 i

UniProtKB HITH X5 W SR 1) 8 1 0 3 910 4 B
T afmsit, U E B R R (WWE 1),
THGE, B ZRed R A A S AR AR A i X 2
— AR Z2 A Y SR AR R B R T R 2
% FK/INA—E T, UniProtkB i KN
100-500 aafyJ¥31%8 H 52 , K 5002 000 aafl))F
FIEL H BE K EE 3G i i 2 8 e 2, T K EE S 2 000-
4 000 aalJ)F4) M B /T Swiss-Prot T £

FH RSB 11 (Titin) o /N WLEE SR (1 (5 5
A2ASS6) 335 213 P EERR , HH 300 ZAEEIAL L,
FUHG 144 D PE Bk H 2R 45 I (Tg-like ) 132 A4~ TIT
T LF A2 1226 H ( Fibronectin type-111) , AN 24 E
JPH R B, RN H EE A s Frh i B
B — WA, RS YR SO B2
W, SALA A O, NI E B (B %5
Q8WZ42) LR F/IN UK 4, 3 34 350 3L

Sequence length distribution in UniProtK B/Swiss-Prot
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Fig.1 The sequence length distribution of UniProt/Swiss-Prot (released in Jan 2019)

T X-H R, Y =Rl 9 45 B KIER T 4 000 aa (9)7314 H G IF R

i B UL A2, KN T 50 2 LR (50 aa)
B F1 2 B E B A IR ( Peptide ) 3¢ £ ik
(Polypepetide) , Swiss-Prot T JFH R 1 J7 257 41
M BE/NT 50 aa, HoP AU 4G — REZIREE R, Qi
7% ( Snake Toxin) | #%3 ( Scorpion Toxin) | Wl Wk 7 2
( Spider Toxin) ,FH2FE K (Conotoxin ) 55, 42 JL
TAEARLIR 191 R U R 2 R B R A —
MRS R 8 SR aEpr s . AR
)P W RS AF e B M R A ) K ( Chinese
Bird Spider) #1434l A6 15 3 — R 2 R K =
R LE T e Z R T 9 R RS IR 4
UniProtKB 1 i1 J% e 5% 1Y i B9l 5 Bk
( Cyriopagopus  hainanus ) F1 J& 20 i 5 Wk
( Cyriopagopus schmidti) 2 BKISFE R Wik 300 £21~,
DL AR f 50 7 7 ) RN B G 0 TR 80 5%
Ik 3¢ -1 ( Huwentoxin-1) & il ( UniProt % 3% 5
P56676) , 2t 1% 2 JIK 7 3 1) mRNA J¥ 5] 42 K 458
bp ( GenBank %555 AY263711) , 43 [X J751) 243 bp
(71-313 bp) , FgmAdH< B2 81 M2 FHE /R 1Y PR Sl

5,k 35 2 -1 17 /& J& ( Pre-prohuwentoxin-1) , 7£ N-J
1-24 aafFd T KAY ST, 20 W B 0L Ah ] 5, 15
S IRVIBR G 47 B AT — S E A RAB B TR M) PR AL
WEMEZEI A ( Prohuwentoxin-I ) ; T AE 45 48 ip
DIBRER 22-48 aa It 27 MR, R T C-¥ 33
NEHEIR (49-81 aa) RIS E 2 W) IR EUGH S Wk g R
—1, AP R AR AT TN BB R 2 T
SE/NEIY) A TR B R TSR I LT 40
0 ST e i B Y NS R (S
45 FIEMESE

RAEHER E T Z R 20, o1t 2 sh it 2
T, TCIe 2 AN A 2 B , 2 R 1 Ry S A B
TCHRBIEMR , DIEMRMEEZ W WHIA 20 A, 1
20 Fha B Y 5 B A 2 1 5P A o L A 25
(L3R 4) ATSOg FERR Y & S BKF 5%, 0
IEETR 78 & MR, A #Y WO & T F 2K F, B
10% , INSe 28R NI, 1A A U 25 (i EC , 40 (0,58
BAN 1% , 12 RAY 1.3% .



) : UniProt 11 BB R i/ 139

% 4 UniProtKB 402

B 20 MEERSERSI

Table 4 Distribution percentage of 20 amino acids in UniProtKB

HEAT ZERF P5'e s M LIRS SP/Tr( %)
A Ala Alanine &R Bk 4B 8.25/9.15
C Cys Cystine R Bk 2E 1.38/1.19
D Asp Aspartate RE&HAR s BRI 2% 5.46/5.48
E Glu Glutamate NER o R 2E 6.73/6.18
F Phe Phenylalanine KA Bk 57 G 2E 3.86/3.93
G Gly Glycine K1 Te it 4% 7.07/7.32
H His Histidine H R NIEENY N LSS 2% 2.27/2.18
I Tle Isoleucine SRR Bk 3K 5k 3E 5.92/5.71
K Lys Lysine R EH 2 5.81/4.96
L Leu Leucine SRR Bk Sk 6E 9.65/9.89
M Met Methionine P2 Bk 0.5%& 2.41/2.38
N Asn Asparagine KA B oM 2E 4.05/3.86
p Pro Proline IR i N 2 4E 4.73/4.84
Q Gln Glutamine 2 AN Mot A 2 3.93/3.76
R Arg Arginine AR IE A WA 6E 5.53/5.73
S Ser Serine 2 5R Bt Ak 6 & 6.62/6.64
T Thr Threonine IR et 325k 4 £ 5.35/5.55
% Val Valine R Bk SZ 4k 4E 6.86/6.90
W Trp Tryptophan R K M| ER 1 E 1.09/1.30
Y Try Tyrosine Ji% 24 1R etk Fkk 2E 2.92/2.92

* BESk A UniProtKB IR JZE 2019 4E 1 H ZATISEHIRE . SP: Swiss-Prot FJ%;Tr; TrEMBL T

4.6 EMIREER

WIHTSCRT IR, BRIEAAF E A8, UniProtkKB H1H
SR R R TR ERE B AT, B R
R F BRI RS, — SR TR T A 1 H A
FREE, ke %%I_JE?H}E@/E{JTJ:FO %55
2019 4F 1 H & Ai i Swiss-Prot 1 JF 11 B A & AL 1 B
R S A ORI B, S AR R I v 2% H A
A BE PRk B B T, i, 2019 48 1 A kA
i) Swiss-Prot T 2% H MECH 559 077, Hivh 445 565

FITHIE ﬁIJJA“iJI_ﬁ,nE%ﬂEJ?F $S8 4 4ib] 83% E_
B B3k 466 212 4 (A LE5H E’J/}iﬁ{n BA
—/%> o

4.7 FIFHEERER

UniProtkKB MR FEH ) — R ERGEEAZRET
BT A OSBRI R X A
FEEALEL, P FR P SR AR TE RS R . 7 91 AR
TR B AT LR

(D5 TFInT.( Molecular Processing)

F35 15 5 K ( Signal Peptide) %% #% K ( Transition
Peptide) . B4 HK ( Propeptide ) \N—A< ¥ FH i & R %

(2) J#H X35 ( Region)

ALIEZEHY B (Domain ) | JFFIHLA (Motif) |\ A

J¥%1 ( Repeat ) | JC# 45 il ( Coiled Coil ) . 5 B 12 Jig
( Transmembrane ) . BEEg A (Zinc Finger) DNA %%
4 X ( DNA Binding) . # 7 2 45 & X ( Nucleotide
Binding) F54E 4 X ( Caleium Binding) S

(3) FE 54 5 ( Site)

FLH5 75 1 A7 A5 ((Active Site) | 4 & &5 A 1 5
( Metal Binding) %,

(4) F AW B4 ( Amino Acid Modification)

1 #5 — i # ( Disulfide Bond ). ## % 1k
( Glycosylation) g JH AL ( Lipidation ) 32 B8 ( Cross—
link ) AEFRifE & BERHR ( Non—standard Residue) 55 .

(5) RHRZAZ 5 (Natural Variations)

4G K AR 8 A ARk R M BT 4 W)
( Alternative Splicing) ,,

(6) F5815 B ( Experimental Information )
fUHE 2€ 2% ( Mutagenesis ) | 3F 7% 22 2 FE 2 ( Non —

adjacent Residues ) ., 9F 7R ¥y & & BR ( Non-terminal
Residues) f7%EF 91 ( Sequence Uncertainty ) % J& JF
51 (Sequence Conflict) &

(7) — 24589 (Secondary Structure )

f04E alpha 12 TE ( Alpha Helix) | beta $T& ( Beta
Sheet) .beta P47 ( Beta Turn) ,
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£ 5 UniProtKB £1iR B Swiss-Prot FEE R EHERESEEHITR
Table 5 Statistics of general annotation in UniProt/Swiss-Prot
Hew HREAR L (3 30) Bk FEH %
1 FEHIAHIYE (Similarity) 507 948 503 800 91
2 ifig (Function) 466 212 445 565 83
3 W AN EN (Subcellular Location ) 349 160 341 774 62
4 fiEfk G (Catalytic Activity) 282 182 237 510 50
5 T3 (Subunit) 278 602 277 779 50
6 RUYHEEE (Pathway) 138 188 125 357 25
7 BRI F ( Cofactor) 123 171 112 770 22
8 ENi 516 (Post-translational Modification, PTM) 56 591 41 747 10
9 2598 ( Domain ) 48 832 42 035 9
10 HYVEESEE (Tissue Specificity) 45 806 45 805 8
11 JF37R (Sequence Caution) 44 055 44 055 8
12 Z&2 (Miscellaneous ) 38 582 35 515 7
13 PEREPETT %) (Alternative Products) 25 265 25 265 5
14 %S (Induction) 20 976 20 964 4
15 AHTEAEA (Interaction) 19 170 19 170 3
16 TP (Activity Regulation) 14 807 14 807 3
17 A (Disruption Phenotype ) 14 316 14 314 3
18 2R (Caution) 12 858 12 612 2
19 KEWBE (Developmental Stage) 12 154 12 153 2
20 B4 (Biophysicochemical Properties) 8 251 8 251 1
21 PR (Disease) 7031 4716 1
22 JFii¥% (Mass Spectrometry) 6 938 5229 1
23 M3 %R (Web Resource) 6749 5589 1
24 HRAHTRZAME (Polymorphism) 1324 1268 <1
25 YA (Biotechnology) 974 960 <1
26 SR (Allergen) 764 764 <1
27 FEMEFE (Toxic Dose) 668 610 <1
28 RNA %% (RNA Editing) 627 627 <1
29 25%) ( Pharmaceutical ) 117 113 <1

4.8 HIEFER NikE

B b3 R A B FY B R AR TE AR RS
UniProtKB HITRZE 751 4 H 5 HE éﬂdﬁﬁ?ﬂ@xl
HERENZ ) b — R BB

WG BB MR E L N T 2075, B
AN BHER RS 22T, b ERE A b AR A
LI FE I R B4k v 0 b A A A ) d R H
( Database Commons ) [ 3} (http://bigd. big. ac. en/
databasecommons/ ) N5E 2401t HFr L E & &R
FERAR R4 50024, 1996 4R, L A HER
2Rt R CRZ R BF5E ) F H Il ( Nucleic Acids
Research, NAR)TE“—E&HH&?%,?I‘??’J%&
AR BB S, 2009 45, 4 HR 2 i

FEB T Ry ) 4 Z% 3 A 0 808 R S ) ((The
Journal of Biological Databases and Curation, JBDC)
B2 RTTRERA YR BB EACIR S, B ik
PG AN AR HER A S R L R A= 015 25
( Bioinformatics ) I { 2 )15 B 2~ ) ) ( Briefings in
Bioinformatics ) | 5% [& A= ¥ = 22 4% .0 301 1) S i 4 1A
(Biomed Central, BMC) H B9 ({ BMC 49115 B.2%)
( BMC Bioinformatics ) 55 2% i A & B A& A= W1 5
ISRACHEN P79

DET PR DR A 7 AN e e
Hr 95 L, UniProtKB IR FPIGR T 100 24~ H %
AW fE DA e 91 2% by B 2R 28 S
HERE , HAERA R AW TP A G E R R AE R, a0
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EedSlriE TR Y AN I Yk R VAN - S D R AN B
BT EAER] R = 4RS5BT
DI W= VAR A B W5 7 Ert B W U | B2
5%, UniProtKB ARG TR FE A6 ik 100 24>
Bl ey A LU I, R AR LA S L% A
e O R B

(1) FFHNEHE 2 ( Sequence Databases )

f4% NCBL AN Fi /I B A g 45 05 51) 4% 48 122
(Consensus Coding Sequences, CCDS) NCBI % 5|
BAEE (RefSeq) EBI ZIRIF 514 (EMBL) 55

(2) 4 H = 4k 45 #8045 %2 (3D Structure
Databases)

5 E Fr 8 H 45 # £ P8 (Protein Data
Bank, PDB) \EBI & [ ii 45 #4 #% % ( PDBSUM ) |
P25 1 5 25 P AR YB3 22 ( Protein Model Portal ) | Fifi
AW AR BT ST BT HR 5T 46 A [ 5 B A
(Swiss Model Repository, SMR) %%,

(3) & 1 5T AH B AE HECHE 7% ( Protein-protein
Interaction Databases)

A 45 ] oA A 4 35 DR R 1 R A s
J% ( The Biological General Repository for Interaction
Datasets, BioGRID) \EBI A= %K 53 A H./E I & die
£ ( Molecular Interaction Database, IntAct) FlTF T.1E
BERY AR I35 525 W B % ( Complex Portal ) (FX
P HE ) 27 52 5 % ( European Molecular Biology
Laboratory, EMBL) 5 %+ 4= W5 B A X S5 &
VESES (1) 25 11 5 AR A F U 22 (Search Tool for
Recurring Instances of Neighbouring Genes, STRING) |
THWIAIWEARE S Y LSS K EE
( Comprehensive Resource for Mammalian Protein
Complex, CORUM) FEE MM K221 A2 0l ke BA
SR UE A 1 A 5 AH B AE MR 12 (Database of
Interacting Proteins ) 5§

(4) fb22/Nor 15048 % ( Chemistry Databases )

WG EBL 25 %) 28 A4 W I 1 oy 1 K4 E
(ChEMBL) . il 2 K B /R U1 3% K 2% ( University of
Alberta) 25 %) F1 25 Wy #E 45 £ )% ( DrugBank ) | [ P
LA A PR 245 # %2 2> (International Union of Basic
and Clinical Pharmacology, TUPHAR ) Fl14 [ 24 #i 2%
2% ( British Pharmacology Society ) A VEF4 # it 24 FRAE
B3k (Guide to Pharmacology) T R 27 3% b IV #f
3R (UCSD) £ 1 5 AR 27 /N 73 5 25 5 K a7
( Binding Database ) 4 .

(5) 55K 25 5 2 1 5T 2040 % ( Family/ Group
Databases)

A5 PR i 2o SRR 5 G B3R T B (Food

Allergy Specific ImmunoTherapy ) 1 8¢ 4 1 £ H )&
( Allergome ) \EBI 2 HE§%HEE (MEROPS) | i [E 3%
e - Th 38 K2 (Aix Marseille University ) H#4X 15 i
( Carbohydrate-Active Enzyme Database, CAZy) flZ
Litie 5 11 5 BOE 17 ( MoonDB ) | 32 [ 8] /5 2% K 2
( University of Toulouse ) 1 A Ak Y B PE E
(PeroxiBase ) . #7 9 A% % A4 ¥ S 6 % ( New England
BioLabs ) B2 il 4 P9 VIl %5 4 22 ( REBASE) | 3¢ [ Jin
MIRZAIRAENT 7358 (UC Davis ) 128 8 1150 250008
(Transporter Classification Database, TCDB) Ffi -4
Wi B T e 4 R 04 P2 ( UniLectin) | & KB
23l WV K% ( Concordia University ) EL [# 5 A 5t £F 4
R PR (mycoCLAP ) 45

(6) B %% J5 1& 11 BX 3§ FE ( Post-translational
Modification (PTM) Databases )

LG AR 5T B PR S5 1 6 M 72 (iPTMINet ) | R
BTk A0 057 A5 B 12 ( CarbonylDB ) | 5 1 BT 25
1k % 4 % ( Glyconnect ) | # 4= W1 % % 4% &
(UniCarbKB) A& LR 1L 04 5 ( DEPOD ) 45

(7) 2 35 #5828 (R B8 & ( Polymorphism
Databases)

FL4E NCBI FAZ 1 1R 22 25 ME 40 4 (( dbSNP) |
K TR — A R~ I AE A OC ST IR 22 S 14
P& E ( BioMuta) %,

(8) X[ BE LK B % (2D Gel Databases )

345 B - B 1) SR TN M T e 9 M PR K B PR
(Swiss-2DPage ) . F 5% K2 I 2% BE A= FH AH 5C A ) 2R
TR T e 6 e o, K 00 2 ( Reproduction-2DPage ) |
T2 IR 22 HBRTIAR IR 2 R [vi) 3R DA s ot M e P, Dk Kl 122
(UCD 2D-Page) 5%,

(9) HEHAEIEF ( Proteome Databases )

{345 EBI 4 B2 %€ BUE E ( Pride) | [ PRAR
P4 2 4 1 48008 1% (CTDB) | I3 A% 22 8 L 4 3l
SAREA(EPD) i AEW R BT 5T A & H
FEEC I P (PaxDB) | 7 [E 38 B 8 1 20 B0aE
(MaxDB ) . 74 HE & & A 4 0 Bk B 8 Bs &
(PeptideAtlas) | H ASEE FIZH 00 & (jPOST) | B b A
At g R 2R B P (ProMex ) 45

(10) FE K 4 7 B £ 8 P2 ( Genome Annotation
Databases)

£ 45 EBL B D2 R RV A R R PR
(Ensembl) 3 [E J M K 27 28 56 6 24 43 K 1Y 35 R 4
DB (UCSC) (NCBI J [K %45 7 ( GenelD ) | H A
HURRR 2 R R [ A 1 B2 13 (KEGG) | [ B
WA 20 3 B B8 % ( Gramene ) | 5 [ o 45 1 4% e
o A BT R B A 8 B TR 0 ((Patric ) 1T HE )
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%17 4

Y IR R BUHE 22 ( VectorBase ) %

(11) HF5E % A B4 2 ( Organism-specific
Databases)

UniProt %41 22 H 5 e o ) Flt 50408 122 114 52 S 4
et =2 P RO o3 2 451 A ) e PR A 8
JE AL 45 /N B (MGL) | R BL(RGD ) | HE Wi T
(Xenbase ) . BE & i ( ZFIN) | 2R W ( Flybase ) | £k HL
( WormBase ) ; #1 Fg JF ( TAIR F1 Araport ) , £ K
(MaizeDB) ; BRTE#HE(SGD) (2454 %+ ( PomBase ) ;
KIHFT B ( EcoBase ) | 2% ¥ 43 & #T 1 ( TubercuList) .
IR it 1 2 A 5 T B ( LegioList) &FRH (CGD) #53%
IR ( dictyBase ) ; TN P 5 (euHCVdb) 55, 75—
ES PN~ SN RNIVE- SISk S V5ig &
TN o 7R B KK TR o 5080 P2 (MIML) | A 2
EHE BB (GeneCards)  AJEEE H LA
Fi S 335 (HPA) | 24 B 58 15 =4 70 3 R 41 4548 T
(PharmGKB) | PRI 2 B2 408 4 (CTD) (AR
BE TR K 78 S 5 5 9 A O B HIR T ( DisGeNet ) | ELAZ A
Ps R KON 28 ( EuPathDB ) o 57 = SR R LB ik
/RIS i -GS TR O T O (L 7 S
( ArachnoSever ) F1F- 123 Z ( ConoSever) , I A/MAH
5 N 28 AE 2 By 3 I iy 44 204 R (HGNC Al
VGNC) ,,

(12)
Databases )

f145 Ensembl FE K 4 £ 4% 2 ( GeneTree ) | EBI
ﬁj%%ﬂf( TreeFam ﬁ?};ﬂ‘ﬂ?) BRI A3 A 2 S
B AR A IR A e i B (eggNOG) K1
AWE BESE T B AR [R] 5 35 B P22 (OrthoDB) |
Fii - IR B R A% AR R EHE 4 (OMA) T M 5 3%
[R) PR AL EHE 1 (inParanoid ) 55

(13) g 704X 3 38 B% 2048 )% ( Enzyme and
Pathway Databases)

(A = I LT 7/ e A A | P U R S| B 1A R S
(REACTOME ) | 7 =] fifi %/ £ 4% £ (BRENDA ) & K
A5 9 28 TF 5T U (SIGNOR ) 78 [ VA 18 42 A= )
2 5 3 935 B0 R (SABIO-RK ) , F A< 506
KA B RO 5 (KEGG) 45

(14) K [H 32 35 84S 2 ( Gene Expression
Databases)

F45 EBI JE R A58 1% ( ExpressionAtlas) | Fiy
TAYAE B A IE 5T B O W 2H 28 A R Gk B A
( Bgee) %,

(15) 25 1 5T 52 1 F0 235 46 38 85 405 P2 ( Family/
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Table 6 Main statistics of different datasets in UniProt

ZFR 2019/1/16 2019/2/13 W (%)
UniPare R 10 3% 5L 250 017 830 259 443 770 9 425 940 (3.63)
UniRef100 7% )74 T4 10 5 5L 172 327 164 178 396 374 6 069 210 (3.40)
UniProtKB HITUE 751 5% H 541 140 253 338 146 665 507 6 412 169 (4.37)
Swiss-Prot T 741 5% H B4 559 077 559 228 151 (0.03)
Swiss-Prot H1 B B TUEHE 7 515K 99 969 100 139 170 (0.17)
Swiss-Prot " HATHE 1 BTHE R A 5115 15 395 15 396 1 (0.01)
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