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ARE— BERURYE—

B/E

RNYB— (—[FHFNII—DEEKERET)

Aspergillus niger 1208-160 pUC19
Aspergillus niger var. macrosporus nia2 pUC118
pUC119/PTptB (<—pUC119)
Aspergillus niger ND48 pNAN8142f (—pUC118)
pUC18
pUC118
Aspergillus oryzae pBR322
pNAG142 («—pUC118)
pUC19
pUC118
pUC119
Aspergillus phoenicis ND205 pNAN8142f (—pUC118)
Aspergillus sgjae K830 pUC19
Aspergillus sgjae P6-1 pUC19

Aspergillus sgjae SJ1-1

pTA2 («—pBluescript Il SK(-)<—pBluescript SK(-))

Bacillus amyloliquefaciens 8 THI R ZF 568045, F77735FHE)

pUC18

Bacillus licheniformis DN2461 pUB110
Bacillus licheniformis DN2717 pBR322
pUB110
Bacillus subtilis K2A1 pUB110
Bacillus subtilis Marburg 168 % U 0 B 3E#%k pAMa 1
pHA (<—pHY300PLK)

pND10 (<pWB705)
pTB53 (—pTB19)
pUB18 («<pUB110)
pUB110

pWB705 (—pUB110)

Brevibacillus choshinensis

pBIC1 («<—pNY326)
pBIC3 (+—pNY326)
pHT100 («<pHT926)
pN0326 (—pNY326)
pNC-HisE («<-pNCMO2)
pNC-HisF («~pNCMO02)
pNC-HisT («<-pNCMO2)
pNCMO2 («+-pUB110/pUC119)
pNF41 (<pNY326)

pNI (~—pNCMO2)
pNI-His («<—pNCMO2)
pNU210 («—pUB110)
pNY326 (—pUB110)
pROXb3 («—pNY326)

pUB110
Candida boidinii TK62 pNOTdI («—pUC18)
pUC18
Corynebacterium ammoniagenes DAF-T pRI109 («—pCG1/pBR322)
Corynebacterium glutamicum pBY503

pCG116 (—pCG11)

pHSG298 (—pBR322)

pPK4 (—pHM1519/pHSG298)
pRI109 (—pCG1/pBR322)
pVK9 (<—pHM1519/pHSG298)

Escherichia coli BR U M B EH%

pARA (—pACYC184)

pAT153 (<pBR322)

pBBR122

pBR322

pDEST17 (<pBR322)
pENTR/TEV/D-TOPO (<pUC)
pESP200a (—pBR322)

pET-3a (<pBR322)




pET-3d (<pBR322)
pET-9a (<—pBR322)
pET-11a (<pBR322)
pET-15b (—pBR322)
pET-16b (—pBR322)
pET-19b (—pBR322)
pET-21(+) («<pBR322)
pET-21a(+) (—pBR322)
pET-21b(+) («<—pBR322)
pET-21d(+) (—pBR322)
pET-22b(+) («<-pBR322)
pET22MCS (<—pET-22b(+))
pET-23(+) (—pBR322)
pET-23a(+) («—pBR322)
pET-23b(+) («<—pBR322)
pET-23d(+) (—pBR322)
pET-24(+) (—pBR322)
pET-24a(+) (—pBR322)
pET-24d(+) (—pBR322)
pET-27b(+) (—pBR322)
pET-28a(+) («<—pBR322)
pET28a(+)-Amp («—pET-28a(+))
pET-28b(+) (<—pBR322)
pET-30a(+) (—pBR322)
pET-32¢(+) (<-pBR322)
pET-47b(+) (—pBR322)
pET-50b(+) (—pBR322)
pETBA (—pBR322)
pETcoco-2 («—pBeloBAC11, RK2)
pETDuet-1 («—pBR322)
pETIA (—pMB1)

pET SUMO (<pBR322)
pETUA (<—pUC19)

pETUK (<pUC19)
pGEMEX-1 («<—pBR322)
pGEX-2T (<pBR322)
pGEX-4T-1 (<pBR322)
pGEX-4T-1(+1) («—pGEX-4T-1)
pGEX-4T-2 (<—pBR322)
pGEX-4T-3 A GST («—pGEX-4T-3—pBR322)
pGEX-5X-1 (<—pBR322)
pGEX-6P-1 («<-pBR322)
pGEX-6P-2 (—pBR322)
pHB4 (—pBR322)
pKK388-1 («—pBR322)
pNterC1 («—pGEX-4T-3«<pBR322)
pQE-80L (—pBR322)
pRSET B

pRSFDuet-1 («+—RSF1030)
pSE380 («<pTrc99A)
pT7-7 (—pBR322)
pTrc99A («<—pBR322)

pTRP («<pTZ19U<—pUC19)
pUCtacT7 («<pUC19)
pUR292 (<pBR322)

Escherichia coli K12 & % O HE#

charomid 9-20
charomid 9-28
charomid 9-36
charomid 9-42
charomid 9-52
ColE1

M13 phage DNA




M13 wild type RF

M13KO7

M13mp8

M13mp8 RF I

M13mp9

M13mp9 am16

M13mp9 RF I

M13mp10

M13mp10 RF I

M13mp11

M13mp11 am16

M13mp11 RF I

M13mp18

M13mp18 RF I

M13mp19

M13mp19 RF I

M13tv18 («<M13mp9)

M13tv19 («~M13mp9)

NM816

pACYC177

pACYC184

pAMa 1

pAS118

pAT153 («pBR322)

pAUR101

pAUR112

pAUR123

pBAD/His B («—pBR322)
pBl-sense, anti sense-GW («—pBI121)
pBI121 («<pBIN19)

pBIN19 (—pBR322/pRK252)
pBK-CMV («pUC19)
pBluescript

pBluescript KS(-)

pBluescript KS(+)

pBluescript KSN(+) (<pBluescript KS(+))
pBluescript SK(-)

pBluescript SK(+)

pBluescript SKN(+)

pBluescript I KS(+) («<pBluescript KS(+))
pBluescript I SK(-) (—pBluescript SK(-))
pBluescript Il SK(+) («<pBluescript SK(+))
pBluescript Il SK(+) Ap/ac («—pBluescript II SK(+))
pBR322

pBR327

pBTPB18 («—pKK223-3)
pCAGGS (<~pUC18)

pCl-neo7 («—pUC18)
pCl-neo14 (<pUC18)

pCR1000 («<pUC19)

pDR720 («<—pMB1)

pEQ-9 (<pBR322)

pERISH7 @ («—pUC18)
pG97S4DhCT[G]R6 («—pBR322)
pGAP18 (<—pLacl)

pGEX-4T-1 (—pBR322)
pGEX-4T-3 (<—pBR322)
pGEX-6P-2 (—pBR322)

pGH55 (—pBR322)

pHSG298 (—pBR322)

pHSG299 («—pBR322)

pHSG367 (—pBR322)




pHSG396 («pBR322)
pHSG397 («—pBR322)
pHSG398 (—pBR322)
pHSG399 (—pBR322)
pHSG644 («—pHSG367)
pHY300PLK (—pACYC177/pAMa 1)
pHY300-2PLK («<pACYC177/pAM 1)
pIN IlI-ompA1

pIRII-eGFP («pIRES2-EGFP «<pUC/SV40)
pKC16 (—pBR322)

pKH1 («—pBR322)

pKK223-3 («—pBR322)
pKK388-1 («-pBR322)

pKTN («—pBR322)

pKV32 (—pBR322)

pKW32 («pBR322)

pLacl («—pKK223-3)

pLac II («pKK223-2/pUC19)
pLED-M1 («<pUC9)

pMalc2e

pMalc2e-PNC (<—pMalc2e)
pMALp2 («<pUC18)
pMAM2-BSD («—pUC18)
pMW118 («<pSC101)

pMW119 («<pSC101)

pMY12-6 ApR («—pBR322)
pNG16 (—pBR322)

pNT203 («<pSC101)

oNUT4

pNUT5

oNUT6

pNUT7

oNUT8

pPALS (—pTRA415)

pP ~Lambda («~-pBR322)
pPOX3 («<pBR322)

pPT0317 («pBR322)

pPT0323 («pBR322)

pQE-9 («pBR322)

pQE-60 («—pBR322)

PRIT2T

pSC101

pSE380 («<pTrc99A)

pSE420C («—pSE420<—pSE380)
pSE420L («—pSE420<—pSE380)
pSE420Q (<—pSE420<—pSE380)
pSE420U («—pSE420<—pSE380)
pSMAB704 («<—pBR322/pVS1)
pSMAHG621 («+—pBR322/pVS1)
pSTARA (<—pBR322/pVS1)
pSTV28

pSTV29

pSVOOCAT

pSV2bsr («—pBR322)

pSV2neo

pSY343

pTA2 («<pBluescript II SK(-))
pTAGC-2 (—pUC19)
pTBE-PL9 (<—pBR322)

pTK31 (—pBR322)

pTK32 (—pBR322)

pTlac («—pUC19)




pTP8-51 (—pBR322)
pTrc99A (—pBR322)
pTrc99AH (—pUC18, pTrc99A)
pTRP (—pTZ19U)

pTRP2C («<pTRP)

pTrS32 («—pBR322)

pTV118N (—pUC118)
pTV119N («<pUC119)
pTWV228

pTWV229

pTYR (—pUGC19)
pTYR-HSVtk («<-pUC19)
pTYR-SV40 (—pUC19)
pTYR-T (—pUC19)

pTZ18U («-pUC18)

pTZ19U («-pUC19)

pUCS

pUC13 («-pBR322)

pUC18

pUC18L (—pUC18)

pUC19

pUC118

pUGT18N (—pUC118)
pUC119

pUC119am16 («<pUC119)
pUCT19N («<pUC119)
pUCSV-BSD («<pUC18)
pUR290 («—pBR322)
pUTE300K’ («<—pUC118)
pVAX1 («—pcDNA3.1<—pUC19)
pYN7 (<pBR322)

pYUK101 («pBR322/pSC101)
pYUM201 («<—pUC18)

p155 («pUC19)

slp1S (< A phage, ¢ 80 phage)
slp501S—Km (< A phage, ¢ 80 phage)
slp501S-Tc (< A phage, ¢ 80 phage)
YEUra3

A

A 2001

A EMBL4

Agtl0

A gtWES

ANM742

A NM989 (< A gtWES)
ANM1070

Geobacillus stearothermophilus

pUB110

Humicola insolens MN200~1 (FERM P-15736)

pJDO1
pUCT18

Komagataella pastoris

pHSG298 («—pBR322)
pHSG299 («—pBR322)
pUC18
pUC19

Komagataella phaffii (Komagataella pastoris, Pichia pastoris)

pHSG298 («—pBR322)
pHSG299 («—pBR322)
pPIC3.5 (—pBR322)
pPIC9 (—pBR322)
pUC18

pUC19

Ogataea minuta NBRC 10746 (Pichia minuta NBRC 10746)

pOMEA1 (—pUC19)
pOMEU1 (—pUC19)

Providencia stuartii 164

pBR322




Pseudomonas putida KT2440

pME294 («—pVS1) VSTIZDWTIXEEMZRKSE=-1MD)

Pseudomonas putida TE3493

pACYC177

Rhodococcus rhodochrous J-1A

pK4 (—pHSG299)
pSJX (—pRC004)
pSQX (—pRC004)

Saccharomyces cerevisiae

pAUR112

pBluescript I SK(+) («—pBluescript SK(+))
pGLD906-1 (—pBR322)

pHSG399 («—pBR322)

pRS403 («—pBluescript II)

pRS404 («—pBluescript II)

pRS405 («—pBluescript II)

pRS406 («—pBluescript II)

pUCT9

pYET1 (<2um plasmid/pUC19) (TDH3 T OE—2—%4£DHM)
YEp24 (<2pm plasmid/pBR322)

Schizosaccharomyces pombe

pSE («pTL2M5)
pSH («—pTL2M5)

Streptomyces bellus VF14(3-1)

pSET153 (—pSET152)

Streptomyces lividans TK24

plJ385 (—plJ101)
plJ68O (—plJ101)
pUS118 (—plJ101/pUC118)

Streptomyces pulveraceus M02-1

plJ702 (<—plJ101)

Synechococcus elongatus PCC 7942

pSyn_1 (<pUC)

Trichoderma reesei 93G3

pBluescript I SK(+) («—pBluescript SK(+))
pT7Blue (—pUC19)
pUC118

Trichoderma viride 2 (Hypocrea rufa 2)

LITMUS 28i

pCB-eg3 («—pUC119)
pPYR4 (—LITMUS28)
pUC118

Trigonopsis variabilis KC-103

pTHY83-1

Zymobacter palmae 1AM 14233

pMFY31 (—RSF1010)

Zymomonas mobilis subsp. mobilis ATCC 29191

pZA22 («<pZM2/pACYC184)

Zymomonas mobilis subsp. mobilis BCO1

pUCT18
pZA22 (—pZM2/pACYC184)




AFRE— EmADNA

#HEADNA

L

() BER

Acetamidase (3.5.1.4)
TEETEHE—E (amdS)

Aspergillus nidulans

Acetoacetate decarboxylase (4.1.1.4)
7 EFEE T HILRF T S5— (ade)

Clostridium acetobutylicum

Acetolactate synthase (2.2.1.6) A%
FErEEE U 2—E (ALS)
Acetolactate synthase (2.2.1.6) D= &l

TErEEES 82— (ALS)

Endo— & —N—acetylgalactosaminidase (3.2.1.97)
IUR-a-N-TEFILASIFEI=E—F

Bifidobacterium longum

N—-Acetylglucosamine 2—epimerase (5.1.3.8)
N-FEFIILYTILOAYIY 2-TEAS—E

Synechocystis sp. PCC 6803

Endo— 8 —N-acetylglucosaminidase (3.2.1.96)
IUR-B -N-T7HEFILYIILAPZ=H —+ (Endo-CC)

Coprinopsis cinerea

oL TVERERS

Endo— 8 —N-acetylglucosaminidase (3.2.1.96)
IUR-B-N-T7HEFILYIILAYZI=F—+t (Endo-M)

Mucor hiemalis

N—-Acetylglucosaminyltransferase (2.4.1.101, 2.4.1.102, 2.4.1.138,
2.4.1.143, 2.4.1.144, 2.4.1.145, 2.4.1.150)
N-FRFIILTIILAYEZ)LES R T5—+ (GleNAc Tase)

Neisseria polysaccharea

N—-Acetylneuraminic acid aldolase (4.1.3.3)
N-F7EFIL/ASZVEET IILES—E

Escherichia coli

O—Acetyltransferase (2.3.1.—)
O-7HFILEZRT5—F

Salmonella enterica subsp. enterica (Salmonella Typhimurium)

Acid phosphatase (3.1.3.2)
BRERR D 78—+ (phoNT)

Shigella flexneri

Acyl-CoA oxidase (1.3.3.6)
T ILCoAF F I —F

Paenarthrobacter ureafaciens (Arthrobacter ureafaciens)

Acyl—-CoA synthetase
T ILCoAL T HR—E

Pseudomonas fragr

N-Acylglucosamine 2—epimerase (5.1.3.8)
N-FZ T IAYIy 2-TEAS—E

74

S—adenosyl-L—homocysteine hydrolase (3.3.1.1)
S-FT /I L-TREDRTFAUIIKS EREESR (sahH)

Saccharomyces cerevisiae

ADP-specific glucose/glucosamine kinase (2.7.1.147)
AFxUxF—t

Pyrococcus furiosus

Alanine dehydrogenase (1.4.1.1)
TI=r TR F—+E (ald)

Bacillus subtilis

Alanine dehydrogenase (1.4.1.1)
7S=rTERASF—+E (AlaDH)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Alanine dehydrogenase (1.4.1.1)
FI=rTeERaSF—+

Klebsiella aerogenes (Enterobacter aerogenes)

Alanine racemase (5.1.1.1)
TI=oTev—t

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Alcohol dehydrogenase (1.1.1.1)
FILaA—IILTEROS F—+ (adhB)

Zymomonas mobilis

Alkaline phosphatase (3.1.3.1)
TFILAIRR T 75—

Bacillus badius

Alkaline phosphatase (3.1.3.1)
TILAIRR T 75—

Escherichia coli

Alkaline phosphatase (3.1.3.1)
TILHITRR I 78— (phoA)

Shewanella sp. T3—-3

Alkaline protease (3.4.21.62)
FIILAH)TOTFT—H

Bacillus sp. KSM—KP-43

a —Amidating enzyme (1.14.17.3)
A-FETATAVY TUHFAL

Xenopus laevis

FTIVHIAHTIL

Amine oxidase (1.4.3.4, 1.4.3.21, 1.4.3.22)
TFIUAFIE—E

Aspergillus oryzae

@ —Amino acid ester acyl transferase
TE/BEITRTILT VIS RIT25—+H (aet)

Sphingobacterium siyangense

D—Amino—acid oxidase (1.4.3.3)
D-7I/BA XIS —F

Candida boidinii

D—Amino—acid oxidase (1.4.3.3)
D-7E/BA X 54—+ (DAO)

Fusarium equiseti

D—Amino—acid oxidase (1.4.3.3)
D-7I/BA XIS —

74

D—Aminoacylase (3.5.1.14)
D-7E/T7i 55—t

Achromobacter xylosoxidans




D—Aminoacylase (3.5.1.14)
D-72/7L 75—+

Agquamicrobium lusatiense (Defluvibacter lusatiensis)

Aminoglycoside phosphotransferase (2.7.1.-)
TE/TVAVRRRKRMNS R T5—E

Escherichia coli

Aminopeptidase T (3.4.11.-)
TFE/IRTFE—ET

Thermus aquaticus

o —Amylase (3.2.1.1)
a-F725—E (amyl)

Bacillus licheniformis

o —Amylase (3.2.1.1)
a -7 25— (amyW)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

o —Amylase (3.2.1.1)
a-7E5—t

Geobacillus stearothermophilus (Bacillus stearothermophilus)

o —Amylase (3.2.1.1)
a-7E5—t

ek

B —Amylase (3.2.1.2)
TIL—REKRTZS5— (amyM)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Amylomaltase (2.4.1.25)
FEATILE—E (malQ)

Thermus aquaticus

Arginase 1 (3.5.3.1) (= ¥

TILEF—E1

Aspartate ammonia—lyase (4.3.1.1) Corynebacterium glutamicum (Brevibacterium flavum)
TR E—E

Aspartate ammonia—lyase (4.3.1.1)
T RIRLB—+ (aspA)

Escherichia coli

Benzoylformate decarboxylase (4.1.1.7)

RUVAILFKEETHILRF S S—E (md/lC)

Pseudomonas putida

Bilirubin oxidase (1.3.3.5)
EVILE A R E—F

Bacillus subtilis

Bisphosphoglycerate mutase (5.4.2.4) =
ERRRFRT UV BELE—E
Blood coagulation factor X (3.4.21.6) =

I ;% & E X & F (FX) (F70)

D—-N-Carbamoylase (3.5.1.77)
D-AIL/INEATF—E

Shinella sp. AJ11199

Carbonyl reductase (1.1.1.-)
FILRZJLEOE—E

Torulaspora delbrueckii

Carbonyl reductase (1.1.1.36)
FILRZJULEE—E

Cupriavidus necator

Carbonyl reductase (1.1.1.212)
TILARZNLFOE—E

Geobacillus stearothermophilus

Carboxylate reductase (1.2.99.6)
FILRUEEL S O 8—+ (acar)

Gordonia effusa

Carboxylesterase (3.1.1.1)
FILRFIILTRTFS5—H (ear)

Arthrobacter ramosus

Carboxylesterase (3.1.1.1)

Aspergillus flavus

IILARFLIILTRTFS—H

Catalase (1.11.1.6) Aspergillus niger

HEo—E

Catalase (1.11.1.6) Escherichia coli

HE2>—+

Catalase (1.11.1.6) Talaromyces pinophilus (Penicillium pinophilum)
HE>—

Cellulase (3.2.1.4) Humicola insolens

)L S5—+ (NCEX)

Cellulase (3.2.1.4) Trichoderma viride (Hypocrea rufa)
ILS—+t (sce3)

Cholesterol dehydrogenase (1.1.1.145/5.3.3.1)
ALRTAO—/ILTERFOS I —H

Nocardia asteroides

Cholesterol esterase (3.1.1.13)
ALRTA—IILIRTS—E

Xanthomonas sp. No.81—-13

Cholesterol oxidase (1.1.3.6)
ALRTAO—LFFE—F

Brevibacterium sterolicum

Cholesterol oxidase (1.1.3.6)
ALRTAO—LFFE—F

Chromobacterium sp. DS—1

Cholesterol oxidase (1.1.3.6)
ALRTA—ILAFHE—FE

Corynebacterium cholesterolicum

Cholesterol oxidase (1.1.3.6)
ALRTFA—IILAFIHF—E

Pseudomonas sp. ST-200

Cholesterol oxidase (1.1.3.6/5.3.3.1)
ALRTFA—IILAFIHF—E

Rhodococcus erythropolis

Cholesterol oxidase (1.1.3.6)
ALRTFA—ILAFIHT—F

Rhodococcus equi (Rhodococcus hoagii )




Cholesterol oxidase (1.1.3.6)
AL RTA—IILAFIHF—E

Streptomyces albulus

Cholesterol oxidase (1.1.3.6)
AL RTFA—IILAFIEF—F

Streptomyces aspergilloides

Choline kinase (2.7.1.32)
ayrFr—+

Saccharomyces cerevisiae

Choline oxidase (1.1.3.17)
ayrFF & —+E (CoD)

Arthrobacter globiformis

Choline oxidase (1.1.3.17)
Ayt FH—+ (COD)

Saccharomonospora glauca

Choline—phosphate cytidylyltransferase (2.7.7.15)
AU EES FOIINNSTIS—E

Saccharomyces cerevisiae

Chorismate mutase (5.4.99.5)
QYRS LE—

Rosellinia sp. PF1022 432-26

Creatinase (3.5.3.3)
ILT7FF—E

Alcaligenes sp. KS—85

Creatinase (3.5.3.3)
LT FFI—E

Flavobacterium sp. U-188

Creatine kinase B chain, M chain (2.7.3.2)
IL T FoxF—HE(CKB CKM)

ek

Creatininase (3.5.2.10)
ILT7F=F—+F

Flavobacterium sp. U-188

Creatininase (3.5.2.10)
LT F=F—F

Pseudomonas putida

Cre recombinase
Cre JarEF —+ (cre)

P1 phage
P1 27—

Cyclomaltodextrinase (3.2.1.54)
SoATIILETHFRNF—E

Lysinibacillus sphaericus (Bacillus sphaericus)

Cysteine dioxygenase (1.13.11.20) [=f
SRTFAVTCH R F—E

Cytochrome b5 (=
koAl b5

Cytochrome P450 1A1 (1.14.14.1) (=4
ko0l P450 1A1

Cytochrome P450 1A2 (1.14.14.1) (=l ¥
ko0l P450 1A2

Cytochrome P450 2A6 (1.14.14.1) =4
koAl P450 2A6

Cytochrome P450 2B6 (1.14.14.1) (= o8
ko8Bl P450 2B6

Cytochrome P450 2C8 (1.14.14.1) =
< ko1l P450 2C8

Cytochrome P450 2C9 (1.14.14.1) (=
T kBl P450 2C9

Cytochrome P450 2C9*1 (1.14.14.1) ek
< ko84 P450 2C9%*1

Cytochrome P450 2C18 (1.14.14.1) (= ¥
ko 0aLs P450 2C18

Cytochrome P450 2G19 (1.14.14.1) =S
T kOl P450 2C19

Cytochrome P450 2C19%1 (1.14.14.1) =
< ko0l P450 2C19%1

Cytochrome P450 2D6 (1.14.14.1) =
<+~ 1AL P450 2D6

Cytochrome P450 2E1 (1.14.14.1) [=f
koAl P450 2E1

Cytochrome P450 3A4 (1.14.14.1) [=f
koL P450 3A4

Cytosolic aspartate aminotransferase (AST)(2.6.1.1) (=

BB T X/ISEXUBTI/ SR T5—E (GOTT)

3—dehydroquinate synthase (4.2.3.4)
3-TEROXFEE 2 —E (aroB)

Escherichia coli

3—dehydroshikimate dehydratase (4.2.1.118)
3-TEFALFIMTERSE— (asbF)

Bacillus thuringiensis

3—deoxy—D—arabino—2—heptulosonic acid 7-phosphate synthase
(2.5.1.54)

3-FTA ¥ -D-arabino-~"TF YOV EE 7- L L 2—+H (DAHPL >
B—4)

Corynebacterium glutamicum

3—deoxy—D—arabino—2—heptulosonic acid 7-phosphate synthase
(2.5.1.54)
3-T A ¥ -D-arabino-~NTFYAVEE 7-)EE L B2—E (aroF)

Escherichia coli

Diaphorase (1.6.99.-)
CTFHR—E

Geobacillus sp. Y4.1MC1




Dihydrocoumarin hydratase (3.1.1.35)
TeERAYTIYERSZE—E

Acinetobacter calcoaceticus

Dihydrofolate reductase (1.5.1.3)
CEROEBLAVE2—

Escherichia coli

Diol dehydrogenase (1.1.1.-)
CH—ILTEROSTF—F

Shinella zoogloeoides

Disulfide oxidoreductase DsbA
DRILT AR EEE 2R EESRDsbA (dsbA)

Escherichia coli

DNA ligase (6.5.1.1)
DNA UH—+

Escherichia coli

DNA ligase (6.5.1.1) T4 phage
T4 DNA UH—+ T4 I7—2
DNA methyltransferase (2.1.1.37) TR

DNA AFILES R I S5—E (Dnmt 1)

DNA mismatch repair protein / DNA primase (MutS) (2.7.7.-)
DNA 54—+ (mutS)

Thermus aquaticus

DNA polymerase (2.7.7.7)
DNA RUYAS—+

Bacillus caldotenax

DNA polymerase (2.7.7.7)
DNA 7RV AS5—+ (ffit #8414

Thermococcus kodakarensis (Pyrococcus sp. KOD1)

DNA polymerase 1 (2.7.7.7)
DNA 7RYAS—+H'1

A phage
SLEITT—T

DNA polymerase 1(2.7.7.7)
DNA 7R AS—+ 1(po/A)

Escherichia coli

DNA polymerase 1 (2.7.7.7)
Taq DNATRYAS—E'1

Thermus aquaticus

DNA polymerase 1 (2.7.7.7)
Tth DNATRUAS—E'T

Thermus thermophilus

DNA polymerase 1 (2.7.7.7)
Pfu DNA 7RUAS—+t'1

Pyrococcus furiosus

DNA polymerase Il B subunit (2.7.7.7)
DNA 7RUAS—H Il B H-Ta=whk

Escherichia coli

DNA polymerase Il € subunit (2.7.7.7)
DNA 7RUAS—+ 1T € T2 =V (dna@)

Escherichia coli

DNA polymerase B (2.7.7.7) vk
DNA RYAS—+ B

DNA polymerase n (2.7.7.7) (=

DNA RUYAS—+ n

DNA polymerase k£ (2.7.7.7) (=

DNA RUAS—H «

DNA repair protein RAD51 (= ¥

Rad51 21/ 8 (RAD51)

DNA repair protein RAD52 (=

Rad52 #1708 (RAD52)

Duplex—specific nuclease XOAH=
ZAREHIFRMIILT—E

Duplex—specific nuclease XDAH=
ZARHIFRMRY LT —+H ZDSN M2

Duplex—specific nuclease BSINH=

AR RIL T —E

dUTPase (3.6.1.23)
dUTPase (ifit Z44)

Sulfolobus islandicus rod—shaped virus 1
SIRV-1

Endonuclease Cas9 (3.1.—-)
ITURXULT7—+ Cas9

Streptococcus pyogenes

Endonuclease V (3.1.21.7)
IURXOLT7T—EV

Thermotoga maritima

FLP recombinase
FLP Ya>E+—+ (FLP)

Saccharomyces cerevisiae (2 (4 m plasmid)

Formate dehydrogenase (1.17.1.9)
FHMTEFOS S —

Mycobacterium vaccae (Mycolicibacterium vaccae)

Formate dehydrogenase (1.17.1.9)
FETFEROS S —+

Ogataea methanolica (Pichia methanolica)

Fructokinase (2.7.1.4)
IO FF—HE (k)

Zymomonas mobilis

Fructosyl—amino acid oxidase (1.5.3.-)

TILGRDIIRTFRA XTI E—F

Coniochaeta sp. NISL9330

Fructosyl—amino acid oxidase (1.5.3.-)

TR IILTE/EBEA T4 —E

Corynebacterium sp. 2—4—1

Fructosyl—amino acid oxidase (1.5.3.-)

TIVORDIIWTS/BEA X —E

Fusarium fujikuroi (Gibberella fujikuror)

Fructosyl—amino acid oxidase (1.5.3.-)

TV IIRTFREA XL H—F

Penicillium terrenum (Eupenicillium terrenum)




& —1,6— Fucosyltransferase
a-1,6-73aAL LS RT5—E

(= 8

Galactokinase (2.7.1.6)
HSUVFF—+E (galk)

Escherichia coli

Galactose 1-phosphate uridylyltransferase (2.7.7.10)
HSV—R-1-YEED )Y ILEF R T 5—E (galT)

Escherichia coli

B —Galactosidase (3.2.1.23)
B-HSVLHF—E

Pyrococcus furiosus

B —1.4—Galactosyltransferase
B-14-HSUL T RTS—H

ek

Endo—1,4- 3 -D—glucanase (3.2.1.4)
wILS—E

Bacillus sp. KSM-S237

Endo—1,4- 3 -D—glucanase (3.2.1.4)
ILT—E

Pyrococcus horikoshii

Endo—1,4— 3 —D—glucanase (3.2.1.4)
ILS—t (reel)

Rhizopus oryzae (Rhizopus arrhizus)

Endo—1,4- 3 -D—glucanase (3.2.1.4)

Staphylotrichum coccosporum

ILS—+t (stce)

Endo—1,4- 3 -D—glucanase (3.2.1.4) Talaromyces pinophilus (Penicillium pinophilum)
ILS—E

FR901379 Acylase (3.5.1.-) Streptomyces sp. no. 6907

FTo—E

GlcNAc—phosphate mutase (5.4.2.3)
GlcNAc-) U L B—E (AGMT)

Saccharomyces cerevisiae

Glucokinase (2.7.1.2)
Jaxr—+H (yaeR)

Bacillus subtilis

Gluconate dehydratase (4.2.1.39)
TINACBTERSS—t

Achromobacter xylosoxidans

Glucose dehydrogenase

JNLa—XFeras—€

Acinetobacter baumannii

Glucose dehydrogenase (1.1.1.47)
JINa—RFeERFOSFF—+H

Bacillus subtilis

Glucose dehydrogenase (1.1.1.119)
Ja—RTFerFaSF—+

Thermoplasma volcanium

Glucose dehydrogenase (1.1.5.2, 1.1.5.9)
JLa—XTFERASH—E(GDH)

Priestia megaterium (Bacillus megaterium)

Glucose dehydrogenase (1.1.5.9)
JNa—RTFeErFOSF—€

Botrytis cinerea (Botryotinia fuckeliana )

Glucose dehydrogenase (1.1.5.9)
JINa—RFeERFOSFF—+H

Mucor circinelloides (Mucor pranir)

Glucose dehydrogenase (pyrroloquinoline—quinone (PQQ) —dependent)
(1.1.5.2)
EnRfx /Yy —F /2 (PQAMREHES ILO—RTERRFF—E

Acinetobacter calcoaceticus

Glucose—1—-phosphate uridylyltransferase (2.7.7.9)
TIA—R-1-YBEDID YIRS R T 5— (gall))

Escherichia coli

Glucose—6—phosphate dehydrogenase (1.1.1.49)
JIa—R-6-YBETERAS > —+t (GEPDH)

Chloroflexus aurantiacus

Glucose—6—phosphate dehydrogenase (1.1.1.49)
Ja—R-6-UrEBTEFOSF—H

Cyanidium caldarium

AFaI A

Glucose—6—phosphate dehydrogenase (1.1.1.49)
JIa—R-6-UrBTEROSF—E

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Glucose—6—phosphate dehydrogenase (1.1.1.49)
JNa—R-6-UrBETEFOSF—H

Leuconostoc mesenteroides

Glucose—6—phosphate dehydrogenase
JNa—R-6-UrBTEFOSF—H

Leuconostoc pseudomesenteroides

a —Glucosidase (3.2.1.20)
a-JNasZ—+ (a-GLS)

Bacillus sp. KS—108a

o —Glucosidase (3.2.1.20)
a-Jaisd—+€

Geobacillus stearothermophilus (Bacillus stearothermophilus)

B —Glucosidase (3.2.1.21)
B - IaiF—+ (aabel)

Aspergillus aculeatus

B —Glucosidase (3.2.1.21)
BT I HZ—+E (bel)

Ruminococcus albus

B —Glucosidase (3.2.1.21)
B-T AL —+ (bglA)

Talaromyces cellulolyticus (Acremonium cellulolyticus)

B —D—Glucosidase (3.2.1.21)
B-D-Z Al —+

Thermoanaerobacter cellulolyticus

B —Glucuronidase (3.2.1.31)
B-JIiovn=—H—+

Escherichia coli

Glutamate dehydrogenase (1.4.1.4)
TLEEUBTEROS S —E

Cyberlindnera_jadinii (Candida utilis)




Glutamate dehydrogenase (1.4.1.2)
TIEZIUEETEROS F—E

Pseudomonas sp. 433—3

Glutamate dehydrogenase

JIIEEUETEROS F—E

Brevundimonas vesicularis (Pseudomonas vesicularis)

Glutamate dehydrogenase (1.4.1.3)
JILEEUEETER RS —E (GLDH) (gohA)

Pyrococcus endeavori

Glutamate dehydrogenase

TIIEIUBTEROS S —E

Pyrococcus furiosus

Glutamate dehydrogenase (1.4.1.3)
JIILEEUEETER O S —E (GLDH) (gohA)

Thermococcus kodakarensis

L—Glutamate oxidase (1.4.3.11) precursor

L-T LB DA o —ERIEEE

Streptomyces sp. X—119-6

Glutaryl-7—aminocephalosporanic acid acylase (3.5.1.93)
GL-7ACA 75—+

Brevundimonas diminuta (Pseudomonas diminuta)

Glyceraldehyde 3—phosphate dehydrogenase (1.2.1.12)
TV TILTER-83-UEETER RS F—+ (Gapah)

<TOR

Glycerol kinase (2.7.1.30)
JUtEao—iLxF—+

Amycolatopsis sp. 307

Glycerol kinase (2.7.1.30)
JuteOo—iLFxF—€

Elizabethkingia meningoseptica (Flavobacterium meningosepticum)

Glycerol kinase (2.7.1.30)
JUyta—IiL¥xFr—¥

Thermus thermophilus ( Thermus flavus)

Glycerol-3—phosphate dehydrogenase (1.1.1.8)
JUtO—)L-3-UrEETErOS T —F

Saccharomyces cerevisiae

Glycerol-3—phosphate oxidase (1.1.3.21)
JUEA—IL-3-U B XA —

Enterococcus faecium

Glycerol-3—phosphate oxidase (1.1.3.21)
L-a-ZUEa—)L-3-U A FI 45—+t

Lactococcus cremoris (Lactococcus lactis subsp. cremoris)

Glycerophosphorylcholine phosphodiesterase (3.1.4.2)
JUEORRIAIILAYRRITA P TR T 5—+H (GPCP)

Escherichia coli

Glycine C—acetyltransferase (2.3.1.29)
T - C-TFEFILLSRTS5— (kb))

Escherichia coli

Glycogen phosphorylase (2.4.1.1)
Ja—4SRRR)S—+H

Aquifex aeolicus

Glycogen phosphorylase (2.4.1.1)
JIaA—45RRRT—E

Thermus aquaticus

Glycogen phosphorylase (2.4.1.1)
Jya—45oRRXKRIT—

T HAE

B —Glycosidase
B-T)aTHE—E1

Pyrococcus furiosus

Hexokinase (2.7.1.1)
ANFYFF—HE(HK)

Kluyveromyces marxianus (Kluyveromyces flagilis)

Hexokinase (2.7.1.1)
~FVESF—E

Rhodothermus marinus (Rhodothermus obamensis)

Hexokinase

Y ]

Saccharomyces pastorianus

Hexokinase (2.7.1.1)
N ]

Thermococcus litoralis

Histamine dehydrogenase (1.4.99.-)
EXRG=TTFERFOSF—E

Rhizobium sp. 4—9

Histone H3K9 methyltransferase (2.1.1.355)
EXbL H3K9 AFILES RT5— (dim5)

Neurospora crassa

Hydantoin racemase (5.1.99.5)
EX M SET—E

Microbacterium liquefaciens

D—Hydantoinase (3.5.2.2)
D-EX kA —+

Shinella sp. AJ11199

p—Hydroxybenzoate hydroxylase (1.14.13.2)
pEFOF L REEFMREFOX L 5—E (pHBH)

Comamonas testosteroni

p—Hydroxybenzoate hydroxylase (1.14.13.2)
prEFOXF L HZREFEREFOX L S—F

Corynebacterium glutamicum

p—Hydroxybenzoate hydroxylase (1.14.13.2)
pEFOF L HREEFMEFOXL 5— (pHBH)

Pseudomonas fluorescens

3—Hydroxybutyrate dehydrogenase (1.1.1.30)
-ERAFTEEETEROSF—E

Alcaligenes faecalis

3—Hydroxybutyrate dehydrogenase (1.1.1.30)
-EROFEERTERDS T —E

Ralstonia pickettii

3—Hydroxybutyrate dehydrogenase (1.1.1.30)
3-ERFOFTEEEETER DS —+E (3-HBDH)

Thermus thermophilus

Hydroxymethylglutaryl-CoA reductase (1.1.1.88)
INAFAFTAFILT LAY JLCoA LEVZ—E

Pseudomonas sp. 1-MV

12 ¢ —Hydroxysteroid dehydrogenase (1.1.1.176)
12¢-EFOF P RFOAMNFERFOS F—H

Bacillus sp. BO865

3 o —Hydroxysteroid dehydrogenase (1.1.1.50)
3a-EFAFRTFAARTERRSF—E

Comamonas testosteroni




4—Hydroxy—tetrahydrodipicolinate reductase (1.17.1.8)
Pt RS (dapB)

Escherichia coli

4—Hydroxy—tetrahydrodipicolinate synthase (4.3.3.7)
OB REESR (dapA)

Escherichia coli

Inorganic polyphosphate / ATP—glucomannokinase
MR ER - ATP-S Lo /X —+F

Arthrobacter sp. KM

Inosine 5'-monophosphate dehydrogenase (1.1.1.205)
A/ 5 —— U BTEROSF—€

Bacillus subtilis

Isocitrate dehydrogenase (1.1.1.41)
NADHFREAV YU T ETER A4 —+ (ICDH)

Acidithiobacillus thiooxidans

Isocitrate dehydrogenase (1.1.1.41, 1.1.1.42)
AVOTUETEROS—

Saccharomyces cerevisiae

Isocitrate dehydrogenase (1.1.1.42)
AVYTUEETERO4S S —+ (ICDH)

Thermus aquaticus

Isoleucine—tRNA ligase (6.1.1.5)
AV BALARNAYH—E (ileS)

Escherichia coli

Isopropanol dehydrogenase (NADP ™) (1.1.1.80)
AV TAE LT ILA—IILTEROS F—+ (adh)

Clostridium beijerinckii

Keto acid dehydrogenase (1.1.1.-)
R TEE R

Enterococcus faecalis

Keto acid dehydrogenase (1.1.1.-)
R TEE R

Leuconostoc mesenteroides subsp. dextranicum

Keto acid dehydrogenase (1.1.1.-)
FhERETTEER

Oenococcus oeni ( Leuconostoc oenos)

a —Keto ester reductase (@ —Keto amide reductase)

a4 TFZRTILLEVZ—E (a -7+ FIFLE U 2—)

Saccharomyces cerevisiae

Ketoreductase (EvaE)
FhL B OB —+ (evaF)

Amycolatopsis orientalis

L-Lactate dehydrogenase (1.1.1.27)
L-EEBTErFOSF—t

Bifidobacterium longum

L-Lactate dehydrogenase (1.1.1.27) 2
L-ELEBTErFOSF—t

L-Lactate dehydrogenase (1.1.1.27) =JkKY
L-FLEA T ER RS F—E (LDHB)

B-type L-Lactate dehydrogenase (1.1.1.27) ek

BEIZLEETEFOSF—E

D-Lactate dehydrogenase (1.1.1.28)
D-2LE 7 ER 04" —+ (D-LDH)

Bifidobacterium longum

D-Lactate dehydrogenase (1.1.1.28)
D-3LE¢ T EF 0% S —+ (D-LDH)

Lactiplantibacillus pentosus (Lactobacillus pentosus)

D-Lactate dehydrogenase (1.1.1.28)
D-#LEETEROYS F—F

Limosilactobacillus fermentum (Lactobacillus fermenturm)

D-Lactate dehydrogenase (1.1.1.28)
D-2LE&¢ T EFO% 5 —+ (D-LDH)

Pediococcus acidilactici

L—Lactate dehydrogenase (1.1.2.3)
NADSEI&RFFE L-FLEA T ER O F—E (/D)

Escherichia coli

L—Lactate oxidase

AEA T A —E

Aerococcus viridans

L-Lactate oxidase (1.13.12.4)
L-FLEEA ¥ H—+ (Jox)

Enterococcus sp. NBRC 3427

Leucine dehydrogenase (1.4.1.9)
o i rFerasy r—+

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Leucine dehydrogenase (1.4.1.9)
M/ roFeraSyF—+

Thermoactinomyces intermedius

Levansucrase (2.4.1.10)
L /N ROS5—E (sucZE2)

Zymomonas mobilis

Lipoprotein signal peptidase (3.4.23.36)
VIRB RGBT FILRTFH—E (IspA)

Escherichia coli

Luciferase (1.13.12.6)

Cypridina noctiluca

T I7xo5—+ rHUDEREIL
Luciferase (1.13.12.6) Vargula hilgendorfii
L oIS5—+ =R
Luciferase (1.13.12.7) Luciola cruciata
neoxS5—+8 FLUREIL
Luciferase (1.13.12.7) Luciola lateralis

L oI5—+E ~17REIL
Luciferase (1.13.12.7) Photinus pyralis
T —E JeRH2IL
Luciferase (1.13.12.7) Phrixothrix hirtus
LT Ixs5—+ §K3E R

Luciferase (1.13.12.7) Pyrearinus termitilluminans
oo —+ ERJAAYX LS




Luciferase (1.13.12.7)
YISk e

Rhagophthalmus ohbai
AIAETHREIL

Lysine decarboxylase (4.1.1.18)
U U THALRF S S5—H (cadA)

Escherichia coli

Lysine—sensitive aspartokinase III (2.7.2.4)
VU EEREESR (JysC)

Escherichia coli

Lysophospholipase (3.1.1.5)
YJRRIA1/8—+t (LYPL)

Escherichia coli

Lysoplasmalogen specific phospholipase D (3.1.4.39)
YVTSXTO— U 4ERMHRRTA+1)/83—+ D (LPLD)

Thermocrispum sp. RD004668

Lysozyme (3.2.1.17)
VIF— L

T7 phage
T7 97—

Malate dehydrogenase (1.1.1.-)
YrdETERnS F—+t

Cyanidium caldariumb

AF a3 A

Malate dehydrogenase (1.1.1.-)
YodETeErOS S —+

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Malate dehydrogenase (1.1.1.37)
YodBTeraS S —+E (mdh)

Thermus thermophilus ( Thermus flavus)

Maleate isomerase (5.2.1.1)

RLAVEEAIAT—E

Alcaligenes faecalis

Maleate isomerase (5.2.1.1)

RLAVERAI AS—E

Arthrobacter globiformis

Maltose phosphorylase (2.4.1.8)
TILb—RKRRKRYS—H

Enterococcus hirae

Mannosyl—oligosaccharide & —1,2-mannosidase 1B (3.2.1.113)
a-12-%2 /58— (mns1B/msdS)

Aspergillus phoenicis (Aspergillus saitoi)

O-methyltransferase (2.1.1.68)
O-AFILS R TT5—H (omt)

Niastella koreensis

Mevalonate kinase (2.7.1.36)
ANAVEERF—E

Saccharomyces cerevisiae

NADH dehydrogenase [quinone] (1.6.5.9)
NADH FERAS F—+H[F /2]

Priestia megaterium (Bacillus megaterium)

NAD" kinase (2.7.1.23)
NAD" 3 —+ (ppnK)

Mycobacterium tuberculosis

NAD" pyrophosphatase / 5'—nucleotidase (3.6.1.22 / 3.1.3.5)
NAD" EARRI72—+H ~5-XI LA FE—+H (nadN)

Haemophilus influenzae

NAD" synthetase (6.3.1.5)
NAD" Lo F8—+

Geobacillus stearothermophilus

NADPH-Cytochrome P450 reductase (1.6.2.4)
NADPH-P450 L% 04—+

Saccharomyces cerevisiae

Neutral protease (3.4.24.28)
his 70577 — (nprsS)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Nicotinamide mononucleotide adenylyltransferase (2.7.7.1)
ZaAFUTERE/RULAFRT TZUILES R T T5—+ (NMNAT)

Thermus thermophilus

Nicotinamide mononucleotide adenylyltransferase 1 = ¥
ZaAFUTERE/RILAFR T TZIILNS R T 5—E (NMNATT)
Nicotinamide mononucleotide adenylyltransferase 2 (= ¥
SAFUTERE/RULAFRET TZIILNSD R T 5—+H (NMNATZ)
Nicotinamide mononucleotide adenylyltransferase 3 (= ¥

ZAFUTEIRE/RILAFRET TZIILNSD R T 5—E (NMNAT3)

Nitrate reductase (1.7.1.2)
HEEL Y V2—E

Aspergillus niger var. macrosporus

Nitrile hydratase @, S subunit (4.2.1.84)
—ZrJ)ILERSA2—+ (Nhase) a. B HTa1=vh

Pseudonocardia thermophila

Nitrile hydratase (4.2.1.84)
ZRIILERSE—E (nhhB, nhhA)

Rhodococcus rhodochrous

Nuclease S; (3.1.30.1)
XOLT7—E' S,

Aspergillus oryzae

Nucleoside deoxyribosyltransferase Il (2.4.2.6)
ROLFA T RFTA XD URDILESD R T5— U(ndt)

Lactobacillus helveticus

Nucleoside kinase (2.7.1.-)

ROLA L REFF—H(BTHI1158)

Burkholderia thailandensis

(R)—2—-octanol dehydrogenase (1.1.1.1)
(R-2-FoH/—)LFERARSF—t

Ogataea wickerhamii (Pichia finlandica)

Ornithine decarboxylase (4.1.1.17)
FIL=FoTFTHLRFLS—F

TOR

Orotidine—5'-phosphate decarboxylase (4.1.1.23)
ARFO-5-UUBETIILRFLS—E

NEUI’OS[JOI‘E crassa

Oxalate decarboxylase (4.1.1.2)
TaVEBTHLRFLS—

Bacillus subtilis




Oxaloacetate decarboxylase (4.1.1.112, 7.2.4.2)
74 XY OEFEE T HILRF S 5—+ (oac)

Pseudomonas sp. 71847A4

Peroxidase C1A (1.11.1.7)
RLFFF—HCIA

AV HE

Phenylalanine dehydrogenase (PheDH) (1.4.1.20)
JIDUTFIS=oTERRS—E

Thermoactinomyces intermedius

Phosphoenolpyruvate carboxylase (4.1.1.31)

RRKRT/—ILEILEVEEHILRF L S5—E

Komagataeibacter hansenii (Acetobacter hansenii, Gluconacetobacter
hansenii)

Phosphoenolpyruvate synthase (2.7.9.2)
RRRT/—ILEIEVEEL B2 —+ (ppsA)

Escherichia coli

6—Phosphofructokinase (2.7.1.11)
6-TRRRTIL U bFF—H (pfkA)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

B —Phosphoglucomutase (5.4.2.6)
B —RRAKRTaLs—tE

Lactococcus lactis

Phosphoglucose isomerase (5.3.1.9)
RRRTILA—RAYAT—H

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Phosphoglycerate dehydrogenese (1.1.1.95)
3-RRKRTURUCEETEROS S —H

Corynebacterium glutamicum

Phosphoglycerate mutase (5.4.2.11) (= 3
M BIFRR ATV EBELE—E
Phosphoglycerate mutase (5.4.2.11) vk

B BIRRAT I BELE—E

Phospholipase A, (3.1.1.4)
RRARU/R—E A,

Streptomyces violaceoruber

Phospholipase D (3.1.4.4)
KRR /8—+ D (PLD)

Streptomyces chromofuscus

Phosphomannose isomerase (5.3.1.8)
RRKRT U/ —R AV AS—E (manA)

Escherichia coli

Phosphopantetheinyltransferase
KRR TFF oIV R T 5—+ (entD)

Escherichia coli

Phosphopentomutase (5.4.2.7)
HRRRRU L LZ—E

Thermus thermophilus

Polynucleotide 5—hydroxyl—kinase (2.7.1.78)
T4 RURLAFRFF—E

T4 phage
T4 D7—

Polyphosphate kinase (2.7.4.1)
RIUYBEFF—+ (ppk2)

Ensifer meliloti ( Sinorhizobium meliloti )

Polyphosphate:AMP—phosphotransferase
RUYEE: AMP-TRRRASU R T 5—F

Acinetobacter_johnsonii

Proline—4—hydroxylase (1.14.11.1)
L-Zayr-4-erFOox5—+

Dactylosporangium sp. RH1

L—Proline cis—4—hydroxylase (1.14.11.56)
L-7ay> cis—4-EFOFX T 5—+F

Ensifer meliloti (Sinorhizobium meliloti)

Proline racemase (5.1.1.4)

Jayrstv—t€

Acetoanaerobium sticklandii ( Clostridium sticklandii)

Protease 3C (3.4.22.28)
07 7—+ 3C

Rhinovirus B14 (Human rhinovirus B14)

34/ 4L X Bl14

Protease PFUS (3.4.21.-)
a5 77—+t PFUS

Pyrococcus furiosus

Protein phosphatase 2A, A—subunit (3.1.3.16) ek
TOTAUHRRTF7E—HE2A(PP2A) ATy
Protein phosphatase 2A, C—subunit (3.1.3.16) (= ¥

TAFAURR T 7A—E2A(PP2A) CHTa1=whk

Protocatechuate 3,4—dioxygenase  chain, 3 chain (1.13.11.3)

TOHTUEE 34-OA X F—E(PCO) (SR U B #8) (pcaG

pcat)

Acinetobacter baumannii

Purine nucleoside phosphorylase (2.4.2.1)

TV ROLFA T RRRKRIS—E

Cellulomonas flavigena

Purine nucleoside phosphorylase 1(2.4.2.1)
TN RO LA RRRAR)S—E 1(punA)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Pyranose oxidase (1.1.3.10)
ES/—RFAFE—F

Trametes versicolor (Coriolus versicolor)

HNISRT

Pyrimidine nucleoside phosphorylase (2.4.2.3, 2.4.2.4)
EUSDURILA L TFTHRRKRIS—E (oyn)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Pyruvate decarboxylase (4.1.1.1)
EILECEETHILRF L S5—E (pde)

Zymomonas mobilis

Pyruvate kinase (2.7.1.40)
EIEVEEX—F

P

Pyruvate, orthophosphate dikinase (2.7.9.1)
EILLR—FHIILYHRRTz— 2 FF—+HE (PPDK)

Microbispora rosea

RecA protein
RecA 22/ 8 (recA)

Thermus aquaticus




Restriction—Modification system

HIR-EER: HIRBRERVETDOAF—H

Site—specific deoxyribonuclease BamHI (3.1.21.4)

HIBREZSR BamHI

Bacillus amyloliquefaciens

Site—specific deoxyribonuclease Banlll (3.1.21.4)
HIBREZ S Banll

Aneurinibacillus aneurinilyticus (Bacillus aneurinolyticus)

Site—specific deoxyribonuclease Fokl (3.1.21.4)

HIBREZSR Fokl

Planococcus okeanokoites (Flavobacterium okeanokoites,
Planomicrobium okeanokoites)

Site—specific deoxyribonuclease Haelll (3.1.21.4)

HIBREZSR Haelll

Haemophilus aegyptius

Site—specific deoxyribonuclease Hincll (3.1.21.4)

HIBREZSR Hincll

Haemophilus influenzae

Site—specific deoxyribonuclease Hindlll (3.1.21.4)
#HIBREESR Hindlll

Haemophilus influenzae

Site—specific deoxyribonuclease Hinfl (3.1.21.4)
HIBREZSR Hinfl

Haemophilus influenzae

Site—specific deoxyribonuclease Hpal (3.1.21.4)

HIBREESR Hpal

Haemophilus parainfluenzae

Site—specific deoxyribonuclease Mbol (3.1.21.4)
HIBREZSR Mbol

Moraxella bovis

Site—specific deoxyribonuclease NgoMI (3.1.21.4)
HIBREZSR NgoMI

Neisseria gonorrhoeae

Site—specific deoxyribonuclease NspV (3.1.21.4)
HIBREZSE NspV

Nostoc sp. PCC 7524

Site—specific deoxyribonuclease Pstl (3.1.21.4)

HIFREZSR Pstl

Providencia stuartii

Site—specific deoxyribonuclease Smal (3.1.21.4)

HIBREZSE Smal

Serratia marcescens

Site—specific DNA—methyltransferase BamHI (2.1.1.113)
AFS—+ BamHI

Bacillus amyloliquefaciens

Site—specific DNA—methyltransferase Fokl (2.1.1.72)

AFS5—+ Fokl

Planococcus okeanokoites (Flavobacterium okeanokoites,
Planomicrobium okeanokoites)

Site—specific DNA—methyltransferase Haelll (2.1.1.37)
AFS5—+ Haelll

Haemophilus aegyptius

Site—specific DNA—methyltransferase Hincll (2.1.1.72)
AFZ—+ Hincll

Haemophilus influenzae

Site—specific DNA—methyltransferase Hindlll (2.1.1.72)
AFZ—+ Hindlll

Haemophilus influenzae

Site—specific DNA—methyltransferase Hinfl (2.1.1.72)
AFZ—= Hinfl

Haemophilus influenzae

Site—specific DNA—methyltransferase Hpal (2.1.1.72)
AFS5—+ Hpal

Haemophilus parainfluenzae

Site—specific DNA—methyltransferase Mbol (2.1.1.72)
AFZ5—+ Mbol

Moraxella bovis

Site—specific DNA—methyltransferase NgoMI (2.1.1.37)
AFS5—+ NgoMI

Neisseria gonorrhoeae

Site—specific DNA—methyltransferase NspV (2.1.1.-)
AFS5—+ NspV

Nostoc sp. PCC 7524

Site—specific DNA—methyltransferase Pstl (2.1.1.72)
AFS—+ Pstl

Providencia stuartii

Site—specific DNA—methyltransferase Smal (2.1.1.113)
AFS5—+ Smal

Serratia marcescens

Reverse transcriptase (2.7.7.49)
YIN—RMSU RO Ta—E (BT EER)

Moloney murine leukemia virus

EA=Z—YDXAMBEIAILR (M-MuLV)

Ribonuclease T (4.6.1.24)
VARXOLT7—E T,

Aspergillus oryzae

RNA /RYAS—¥MH I 1=v+RPC155

RNA ligase (6.5.1.3) T4 phage

T4 RNA UH—+ T4 77—
RNA polymerase (2.7.7.6) SP6 phage
SP6 RNA 7R AS—+ SP6 77—
RNA polymerase (2.7.7.6) T7 phage

T7 RNA FRUAS—E T 97—
RNA polymerase Il subunit RPC155 (2.7.7.6) ek

Saponin—decomposing enzyme

YR=1 53 f2E%3R (SDA)

Aspergillus oryzae

Saponin—decomposing enzyme

BR=2 53 fREE SR (sde)

Penicillium brefeldianum (Eupenicillium brefeldianum)

Saponin—decomposing enzyme

BR=2 53 fREESR (sdn)

Fusarium neocosmosporiellum (Neocosmospora vasinfecta)




Sarcosine oxidase (1.5.3.1)

HLaiotrFE—E

Arthrobacter globiformis

Sarcosine oxidase (1.5.3.1)

HLal ot E—+

Bacillus sp. KS—-A11

Secondary alcohol dehydrogenase (1.1.1.1)
287 IILaA—IILTEROS S —H

Candida parapsilosis

Secondary alcohol dehydrogenase (1.1.1.1)
287 IILa—LTEROSF—E

Rhodococcus erythropolis

Secretory KEX2 protease (3.4.21.61)
S E KEX2 FOTF7—€

Saccharomyces cerevisiae

Serine hydroxymethylase (2.1.2.1)
TUVERBF I AFILESC R T IS5—HE (ehA)

Escherichia coli

Serine operon (serA, serB, serC)

I ERREER

Bacillus amyloliquefaciens

@ —2,3-Sialyltransferase (2.4.99.4)
a-23-FV)ILLSURT5—H

Photobacterium sp. JT-ISH-224

@ —2,3-Sialyltransferase (2.4.99.4)
a-23-FV)ILLSURT5—E

Photobacterium phosphoreum

@ —2,6-Sialyltransferase (2.4.99.1)
a-26->FUYILLSORTS5—E

Photobacterium sp. JT-ISH-224

@ —2,6-Sialyltransferase (2.4.99.1)
a-26-FYILLSRTS5—E

Photobacterium damselae

« —2,6—Sialyltransferase (2.4.99.1)
a-26-FYILLSRITS5—E

Photobacterium leiognathi

o —2,6—-Sialyltransferase (2.4.99.1)
a-26-FYILLSRITS5—E

ek

Sorbitol dehydrogenase (1.1.1.14)
VILEr—ILTEROSF—

Pseudomonas sp. KS—E1806

Succinyl—diaminopimelate desuccinylase (3.5.1.18)

DU E S REER (dapE)

Escherichia coli

Sucrose hydrolase (3.2.1.26)
RyO—RNK FEEESR (cscA)

Escherichia coli

Sucrose phosphorylase (2.4.1.7)
RyBA—XHKRRKRYS—E

Leuconostoc mesenteroides

Sucrose phosphorylase (2.4.1.7)
RoA—RKRRKRYS—E

Streptococcus mutans

Tartrate-resistant acid phosphatase (3.1.3.2)
SERBERIERMERR T 74— (TRAP)

ek

Terephthalate dihydrodiol dehydrogenase (1.3.1.53)
TLIZRLECEROSH —LTERDSF—E (tohB)

Comamonas testosteron/

Terephthalate 1,2—dioxygenase oxygenase large subunit (1.14.12.15)

TLIZIE 2-CH F 2 F—EFF L5 F—EXRYIT1=vhk
(tphA2)

Comamonas testosteron/

Terephthalate 1,2-dioxygenase oxygenase small subunit (1.14.12.15)
TLIBIVE 2-OH X7 F—EX X5 —EIN STk
(tphA3)

Comamonas testosteron/

Terephthalate 1,2—dioxygenase reductase (1.14.12.15)
TLIZIVEE 2-CA XL 5 —HELF U E—E (tohAT)

Comamonas testosteroni/

2,3,4,5-Tetrahydropyridine—2,6—dicarboxylate N—succinyltransferase
(2.3.1.117)
U E BB (dapD)

Escherichia coli

Thioredoxin reductase (1.8.1.9)
FALEXIULEOE—E

Saccharomyces cerevisiae

Thioredoxin reductase (1.8.1.9)
FALEXI L EOE—E

ek

D-Threonine aldolase (4.1.2.42)
D-hLA =2 FIIES—HE

Achromobacter xylosoxidans

L-Threonine 3—dehydrogenase (1.1.1.103)
L-bLF=>-3-FERO%45F—+ (tah)

Escherichia coli

Topoisomerase |

rRAVAS—HE 1(TOPT)

(=

Transaldolase (2.2.1.2)
SR T ILRS— (tal)

Escherichia coli

Transketolase 1 (2.2.1.1)
roU R ETS—E (thtA)

Escherichia coli

Tryptophanase (4.1.99.1)
rITRD7F—E

Escherichia coli

Tryptophan operon (trpA, troB, trpC, trpD)
rITRDFoA ROy

Bacillus amyloliquefaciens

Tryptophan operon (trpA, trpB, troC, trpD, troE)
N S oo e = b

Escherichia coli




Tryptophan operon (trpA, trpB)
FIT D7 S RBEREE

Corynebacterium glutamicum

Tyramine oxidase (1.4.3.4)
FozLARLE—E

Arthrobacter sp. P06240

Thyroid peroxidase (1.11.1.8)
FHRIRRILA F 25—+

ek

B —Tyrosinase (4.1.99.2)
B-FALF—H(BTY)

Citrobacter intermedius

Tyrosinase (1.14.18.1)
FarF—+

Streptomyces antibioticus

Ubiquitin activating enzyme E1 (6.2.1.45) (=
AEFFUEMACEER (UBET)

Ubiquitin—conjugating enzyme E2 N (2.3.2.23) [=f
AEXFUKEEEER (UBE2N)

Ubiquitin—conjugating enzyme E2 A (2.3.2.23) (=
IBIEDNAISE R /U E Rad6A(LE X FUEEEEE E2 A)
Ubiquitin—conjugating enzyme E2 variant 1a (=4
AEFFUEEEESR (UEVTa)

E3 ubiquitin—protein ligase MYLIP (2.3.2.27) (=

RINGEE3LE FFUH—E (MYLIP)

UDP-GIcNAc—pyrophosphorylase (2.7.7.23)
UDP-GleNAcE R7RZ AR 5—+ (gimU)

Escherichia coli

Urate synthesis enzymes (xdhg, xdha, xdhb, xdhd, xdhe, xdhq)
PRE&AE B2 REBY

Phyllobacterium sp. xsant—25

Urease operon (ureA, ureB, ureC, ureD, ureE, ureF, ureG)

ILF7—EA RO

Klebsiella aerogenes

XMP aminase (6.3.5.2)
XMP 724 —+

Escherichia coli

Xylose isomerase (5.3.1.5)
FA—RAYAS—E (xylA)

Escherichia coli

Xylulokinase (2.7.1.17)
FoooxF—E(wiB)

Escherichia coli

(2)HEBEMEA /OB RTFK

A1%065:01 THFFIL
EEAABE S MEHLURA1+065:01

Aequorin Aequorea forskalea (Aequorea aequorea)
TOFI (FEHREINDE)

« —Amylase inhibitor
a 75—t EER—

Streptomyces nitrosporeus

Amyloid protein (= ¥
TEOARE /AU E (MIEF7IAAF P 55D

Androgen receptor (= ¥
ForalzoLwFE—( RFAMRHRILELDRBRE /U E)

Annexin A5 ek
THRHF AS

ATP binding cassette subfamily B member 1 (MDR1) ek
ABChS> RAR—B— (ABCBT)

ATP binding cassette subfamily B member 11 (BSEP) AX
ABChS> RAR—B— (ABCBI11)

ATP binding cassette subfamily B member 11 (BSEP) (=
ABChrZ> RAR—8— (ABCBT1)

ATP binding cassette subfamily B member 11 (Bsep) vk
ABChrZ> RAR—8— (Abcb11)

ATP binding cassette subfamily B member 1A (Mdr1a) IIR
ABChS2 R7R—B— (Abcb1a)

ATP binding cassette subfamily B member 1B (Mdr1b) TR
ABChZ2 R7R—8— (Abcb1b)

ATP binding cassette subfamily C member 1 (MRP1) AX
ABChZ2 R7R—48— (ABCCT)

ATP binding cassette subfamily C member 1 (MRP1) (= ¥
ABChZ2 R7R—48— (ABCCT)

ATP binding cassette subfamily C member 1 (Mrp1) vk
ABChZ2 R7R—%— (Abcc)

ATP binding cassette subfamily C member 2 (MRP2) AX
ABChS2 R7R—48— (ABCC2)

ATP binding cassette subfamily C member 2 (MRP2) Hh=A4FI)L
ABChrZ> RR—B— (ABCC2)

ATP binding cassette subfamily C member 2 (MRP2) (=
ABChrZ> RR—B— (ABCC2)

ATP binding cassette subfamily C member 2 (Mrp2) <THOR

ABChS2 RAR—A— (Abcc2)




ATP binding cassette subfamily C member 2 (Mrp2) vk
ABChZ2 RFR—H— (Abcc2)

ATP binding cassette subfamily C member 3 (MRP3) (=
ABCHS2 RR—B— (ABCC3)

ATP binding cassette subfamily C member 4 (MRP4) (=
ABChS RAR—B— (ABCCY)

ATP binding cassette subfamily C member 4 (Mrp4) vk
ABChS2 RAR—B— (Abcc4)

ATP binding cassette subfamily C member 11 (MRP8) ek
ABCKS> RAR—E— (ABCCTT)

ATP binding cassette subfamily G member 2 (BCRP) (=
ABChZ> RAR—48— (ABCG2)

ATP binding cassette subfamily G member 2 (Bcrp) vk
ABChS2 R7R—HB— (Abcg2)

B gene A phage

SLEITF—

BamHI control element

Bacillus amyloliquefaciens

BRERMHEIEE T

BF2*012:01 —JkrY
FEMABE S EHURBF2%012:01

BF2*015:01 =JkY
FEHBE S EHURBF2+015:01

BP230 (= ¥

230 kDa$ER A HLR (BP230)

Bt toxin Cry4Aa, partial (amino acids positions 696—851)
Bt k3 > Cry4Aa(cry4Aa) DERSBERFI

Bacillus thuringiensis

C gene A phage
SLETF—

Calmodulin vk

FILED UL (Ca” Bt s /0 E)

Calpastatin (= ¥

HILISREBF (TATF7—EREZ2 /0 E)

Capsid protein, partial (amino acids positions 118-233)
FNTORE RO BEDERS BT

Porcine circovirus 2 (PCV2)
BY—aA/)LR28

ccdB F plasmid

(gyrasef[HEZ /U HE) F JSR=K

Collagen alpha—1(V) chain (=g

Type V OAS5—45>

Collagen alpha—1(VII) chain (=

Type VIIOAS—45">

C-reactive protein (CRP) (=

C RIS /U E ([ TERSNHMME R /I D—FF)

@ A—crystallin 2

aA-DYRZ)

Cystatin A (= ¥

LREFUA(TOTT—EIEES)

Cystatin C (= ¥

SRBFC

Cystatin a vk

PREFU a ( TATFTF—EA(EES—)

Cytoplasmic B —actin [==f

B-7UF

D gene A phage
SLET7F—

Desmoglein 3 TOR

TRET LA 3(Dsg3)

DnaK protein

Escherichia coli

DNA polymerase sliding clamp (Proliferating cell nuclear antigen
homolog)
RSAT 42T U5 F (PCNA)

Methanocaldococcus jannaschii

DNA polymerase sliding clamp 1 (Proliferating cell nuclear antigen
homolog 1, PCNA 1)
RSAT 42T 9S> F (PCNAT)

Thermococcus kodakarensis

Double—stranded RNA-binding protein 4 TaAxXFX+

ZAREHRNAKE S 2> /U EDRB4 (DRB4)

E gene A phage
SLETF—T

Epidermal Fatty Acid Binding Protein (= ¥

L REEERIEE 2 /U E (FABPS)

Estrogen receptor (==

IRLAD L ETE—(RTFAARRILEC DZEERL /NVE)




Fc—gamma RI, partial (amino acids positions 13—288) (= ¥

Fc v 2&KI(Fc ¥ ROD ARSI EEF (RIFMEFEED

Fc—gamma RIlla, partial (amino acids positions 16—192) (= ¥

Fc v 2BANA(Fc ¥ RIIA) D ER 53 EE 51 (AT A M FR D)

Ferritin wise

JTUFY

Ferritin light chain (=

Tx)FULEH(FTL)

Fi gene A phage
SLETF—T

Fibroin heavy chain pa k=]

T4TOAHEHE

Fibronectin, partial (amino acids positions 1450-1543) ek

T47ORYF DERS BT (FERE AR A1)

Fibronectin, partial (GAAVTGRGDSPASAAGY sequence) (=

T4TAROFUDESELS (HIREEL VT ILEHEE)

Fibronectin, partial (SLRGDSA sequence) (= ¥

T4TARTFUDESELS (MIRREE S T FIL)

Fii gene A phage
SLFEITF—T

Fluorescent protein Azami—Green FHIHYLI

I INDE Azami—Green

Fluorescent protein Kaede eEavsr3a

HILR /8D E Kaede

Fluorescent protein KCy THESALY

BB /NUHE KCy

Fluorescent protein Keima aFVHLT

AR /NI E Keima

Fluorescent protein Kusabira—Orange IHESLY

W|IEH2 /U E Kusabira—Orange

Fluorescent protein Midoriishi—Cyan SN 2

H IR 789 E Midoriishi—-Cyan

Fluorescent protein Momiji FHINFHEHT

A /OE Momiji

Fluorescent protein MR aFVHLT

P/ E MR

Fluorescent protein Tguv
BHRH/RUHE TGuv

FANTIREFrD

Fluorescent protein Umikinoko—Green
BEAHAH 73 HE Umikinoko—Green

“VI¥x/3

Fucose—binding lectin
TaA—REEEELUF (AAL)

Aleuria aurantia

E/BAFvI Ry

Fucose lectin

TJaA—XLIFY

Aspergillus oryzae

Green fluorescent protein

Aequorea coerulescens

GFP T2 o545
Green fluorescent protein Aequorea victoria
GFP o255
H-2D" <R
FEMGE S EHURH-2D"

H-2D° IR

I EHARE S M HURH-2D°

H-2D* IR

* E4BHE S M HURH-2D"

H-2K" IR

F EHEE S MEHURH-2K°

H-2K° IR
FEMBE S ERRH-2K?

H-2K* IR

I ERHE S EHURH-2K"

H-2L¢ IR

F EHREE S ML RH-2L

HLA-A ER
ETEMRBEEERRA

HLA-B =
EEHBEEERB

HLA-Cw =3

FEMRE S EHECW




HLA-DRA1 ER

E ZAAHE S EHLURDRAT

HLA-DRB1 (=

EZAAE S EHLURDRB1

HLA-E (=

FEMBE S EIRERE

I gene A phage
SLETFT—

J gene A phage

SLEITF—

/acl repressor

lacl ') FL v —( Lactose operon Regulator gene)

Escherichia coli

lacl? repressor

lacl? ') Ly —( Lactose operon Regulator gene)

Escherichia coli

A terminase A / A gene A phage

ABZ—=F—E A SLETT—T

A terminase Nul / nul gene A phage

A B—=F—+ Nul SLETF—T

Leukemia inhibitory factor TOR

B I35 A EF R F (LiF)

lom gene A phage
SLFEITT—T

Mating factor o —1
o RFBEIEF

Saccharomyces cerevisiae

Methyl-CpG-binding protein MBD1, partial ek
(amino acids positions 1-75)

AF)LIEDNASKE S 2 /U E MBD1DERHEEFI

MHC class I-related protein 1 (= ¥
EEMARES TRV SRIEESF MR1

B 2—Microglobulin =Ky
B2-=onrnaIJur (BzM)

B 2—Microglobulin (= 8

B2-=onrOJV (EMT7IOAN—RORERERME)

37S ribosomal protein MRP 17, mitochondrial
MRP17 BARF (SR RUTURY— LN TA=yh)

Saccharomyces cerevisiae

mTOR, partial (amino acids positions 2025-2114) =

mTORDERSIECFI

Myoglobin =

S OEV (BRFBEF/VE)

N protein A cI857Sam phage

N B2/ OB (A BEI—IFR—2—) SLH cl857Sam T7r—

NS4B Hepatitis C virus (HCV)

CHRIFF X AILR NS4B CRIFF LV AILR

nu3 gene A phage
SLEITT—

Nuclear factor NF-kappa—B p50 subunit, partial (amino acids positions iEk

247-352)

NF- £ B p50 H 71 =k (NF £ B1) DER5EEFI

Nuclear factor NF—kappa—B p65 subunit, partial (amino acids positions iEk

190-291)

NF-« B p65 HJ1=vk(RELA) DERSEEFI

orf206b A phage
SLEITT—T

p53, partial (amino acids positions 1-70) [=f

p53D ARSI ELFI

Proliferating cell nuclear antigen (PCNA) =

RTEM AL PR (PCNA)

Protein AaeX
AaeX B /98 (aaeX)

Escherichia coli

Protocatechuate transporter (p—hydroxybenzoate transporter)

TOaLHT VBRSO RIR—2— (p-EFOFX R EEFBKRFS RR—42—)
(pcaKk)

Pseudomonas putida

Pulmonary surfactant protein A2 [=f
fit—20708 22 /RO A2 (SP-A2)

Sequestosome 1 / p62 , partial (amino acids positions 1-102) =
TOTRNI—L 1.7 p62DER 5 ERFI

Serum amyloid A =

MmM;E7IOAF A(SAA)

Silk—elastin protein SELP8K(47K) ok =D = (7 (A= 3=

IO T SRFR /DB SELP8K(47K)

Single—stranded DNA—binding protein
SSB 21/ UK (ssb) (—ATHDNAKEE Z /NI H)

Thermus aquaticus

Streptavidin
AL TRTFE D (sta)

Streptomyces avidinii




46 kDa surface antigen , partial (amino acids positions 37-419)

p46iR 2 /D & (p46)DEBSIBLSI

Mesomycoplasma hyopneumoniae (Mycoplasma hyopneumoniae)

Synaptotagmin II (Syt2)
FIRETEU

TOR

Tamavidin 2

Pleurotus citrinopileatus (Pleurotus cornucopiae var. citrinopileatus)

ATETL2 BEXZT
HLA-A*02:01-restricted WT157_s5—specific T cell receptor (alpha, beta) iEF
HLA-A*02:01 $#3R t4human WT1HEHR X FFRVLDFAPPGATF R %

TCR (85, 8 #5)

HLA-A%24:02-restricted PBF45_153—specific T cell receptor (alpha, (=
beta)

HLA-A%24:02 #J3RHhuman PBFEEEHLR R TFRAYRPVSRNI 421

TCR (o §8. 8 £4)

HLA-A%*24:02-restricted survivin 2Bgg-gg—specific T cell receptor (=
(alpha, beta)

HLA-A%24:02 #J3Rhuman survivin2BE SRR X TFRAYACNTSTLEF
EMETCR (a8, B )

Telomerase reverse transcriptase, partial (amino acids positions 180— (=

320)
TERTDER S ERFI

Temperature—sensitive cl-repressor

SBERZMYTL Y —cI8sT

A cI857Sam phage
SLH cl857Sam T7—

Terephthalate transporter Rhodococcus jostii
TLIBILENSY RR—8— (tpak)
Thioredoxin (TRX) ek~

FALRFL Y (BROBILETIBEET 552 /O H)

Thioredoxin2
FALEXRL 2

Saccharomyces cerevisiae

L-Threonine permease
L-ALHA =2 /R—=7—+F

Escherichia coli

Transcription factor XylS
BB EF XyIS

TOL plasmid
TOL FSR=F

Transcriptional activator gene (nprA)

BEEMIEEF

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Transferrin receptor E4rZS

rSRTIY L TR— (THre)

& —Tubulin (=

oa—Fa—2)>

W gene A phage
SLET7T—

Z gene A phage
SLETFT—

ZZ-tag Staphylococcus aureus

ZZ-tag (Protein ADZK AA>))

B)TFILRTFR

Albumin lysozyme signal peptide

SR UYF—LERD BT FILRTIFF

=Ry

Alkaline phosphatase signal peptide
FILHIRRIF7E—ED LT FILRTFE

Escherichia coli

Anthranilate synthase (#rpE) signal peptide
FURSZIVEES D B—E (trpE)YD T FILRTFR

Escherichia coli

Aspergillopepsin I signal peptide
EsMETOT 77— (pepA/apnS)D T F ILRTFR

Aspergillus phoenicis (Aspergillus saitor)

Calreticulin signal peptide

HILLTFAF ) BEEDD MBS T FILRTFE

o

Cell surface protein (MWP) signal peptide
MRRBAL /OB (MWP) DT FILRIFR

Brevibacillus brevis (Bacillus brevis)

Cell surface protein A (CspA) signal peptide
fpaREAR /%Y CspA LU FILECEI

Corynebacterium ammoniagenes

Cellobiohydrolase 1 (cbh7) signal peptide
cbh1 (Cellobiohydrolase 1) 3 i F JLRTFK

Trichoderma viride (Hypocrea rufa)

ER-retention signal (HDEL sequence)
/NEIRTR BB S &' F JLHDEL

Saccharomyces cerevisiae

ER-retention signal of calreticulin

HILLTAFa ) BED/NNAERZZS T FIL

o

B —Lactamase (b/a) signal peptide
B-S0BI—EDI T FILRTIFR

Escherichia coli

Mating factor a —1 signal peptide
BEAERFaEFDOITFILRTIFE

Saccharomyces cerevisiae




Mitochondrial targeting signal of cytochrome c oxidase subunit IV
Cytochrome c oxidase 71wk IVDIraRKUFHEBITI I FIL

Saccharomyces cerevisiae

Nuclear localization signal (DPKKKRKVDPKKKRKVDPKKKRKV)
#ZBIEIES T FIL (nue)

Simian virus 40
HILIAILR 40 (SV40)

Nuclear localization signal of poly(ADP-ribose) polymerase

RUADPUR—RRYAS—EDBIEILS T FIL

(=

P22 protein signal peptide
P220> 7 3 JLBEESI

Brevibacillus choshinensis

Pectate lyase B signal peptide
ROFUBIT—HEDT T FILRTFR

Pectobacterium carotovorum (Erwinia carotovora)

PEST sequence of Ornithine decarboxylase
FI=FTHALRF L S—EDPESTRIFF

TOR

Staphylococcal protein A signal peptide
TAaTFAADT T FILERSI

Staphylococcus aureus

Subtilisin signal peptide
RIFI oD T FILRTFR

Bacillus subtilis

Surface layer protein (HWP) signal peptide
HWP D' 3 )LEE I

Brevibacillus choshinensis

SV40 poly(A) signal
SV40 polyA< '+ )L

Simian virus 40
Lo A)LR 40 (SV40)

Tyrosine—protein kinase LynA, partial (amino acids positions 1-19)

FOI x> —+E LynA BHEDERDERSI (R EIRFEIT U F L)

vk

(4) HRETE 1% BR

16S ribosomal RNA gene
16S URYV—LRNA

Alicyclobacillus acidoterrestris

16S ribosomal RNA gene
16S J7RYV—LRNA

Legionella pneumophila

16S ribosomal RNA gene
16S YRV —LRNA

Mycobacterium avium

16S ribosomal RNA gene
16S 7RV —LRNA

Mycobacterium intracellulare

16S ribosomal RNA gene
16S J7RYV —LsRNA

Mycobacterium tuberculosis var. bovis BCG (Mycobacterium bovis BCG)

2u m STB gene

Saccharomyces cerevisiae (2 (£ m plasmid)

3'-UTR sequence
(mRNAZZRE LI HBE2FI)

Tobacco mosaic virus

B/INAEF AU T AILR(TMV)

ARS1 Saccharomyces cerevisiae
(GEREE RD

AU-rich element (TTATTTATTD4[EI#EYiRLEZSI) (ARE) Er
(mMRNATZFEALEFI)

ColE1 cer locus ColE1 plasmid

cerfHizk ColE1 FSR=K

CTCF—-binding region
GEIZFRIRELFEILERSTS]D

FrA——X/INLLRBZ—

Enterokinase cleavage site

ErT T OFF—EUIMEREES

(=

Internal ribosome entry site (IRES)

AL SRR Y — Lt A BBAL

Encephalomyocarditis virus
B DA 22D AL R

Kozak sequence

Ay UESI

1E2s

Nitrilase transcription regulation region

=) S—EERE AR EA R T fEE

Rhodococcus erythropolis

ori of 2 4 m DNA
(2 1 m DNA #ERFE £R)

Saccharomyces cerevisiae (2 £ m plasmid)

REP3
(2 4 m DNA EBRDTSREIF R ELEF)

Saccharomyces cerevisiae (2 (£ m plasmid)

SV40 origin of replication
SVA0DIERIE

Simian virus 40
HILTIAJLR 40 (SV40)

T7 gene 10 leader sequence T7 phage

T777— gene 10 U—5 —E23 T D72

Q sequence Tobacco mosaic virus
(BRERIRHEEEE D B/INAEF AT AILR(TMV)
(5)=w—Hh—

Ampicillin resistance gene / B —lactamase
TrED U EEETF

Escherichia coli

attR1 sequence A phage
(FEEIFA R X FREEAEZ S ) SLEITT—T
attR2 sequence A phage

(tEEI AR X FREEER S )

SLEIT7T—T

Blasticidin S deaminase

TSRS AT S THEERET

Aspergillus terreus

Chloramphenicol resistance gene
oS LT z=a— /L HEEETF

Staphylococcus aureus

Chloramphenicol acetyltransferase
o035 L7x=a—LTitEEIEF (cat)

Escherichia coli (Bacterial transposon Tn9)




Destomycin resistance gene
TR AL Ui BT

Streptomyces rimofaciens

Dihydrofolate reductase

CERFOEBL Y OZ—E (D)

TR

B —Galactosidase
X-gal 28I —Hh— (Jac2)

Escherichia coli

B —Galactosidase
X-gal 28I —Hh— (JacZ’)

Escherichia coli

Gentamicin 3—N—acetyltransferase (2.3.1.60)
TR UMHEEEF AAC3)-1

Pseudomonas aeruginosa

Hygromycin B phosphotransferase

nATav (2 B MitE#EEF

Escherichia coli

Inositol phosphorylceramide (IPC) synthase catalytic subunit AUR1
F—LFA N A THEEIETF (AURT )

Saccharomyces cerevisiae

Isopropylmalate dehydrogenase
LEU2 HKBERMEI—H—(B-(VTOENI TBETEROS F—EiE
=F)

Saccharomyces cerevisiae

Kanamycin resistance gene

hF=AL UmtiEEEF

Escherichia coli (R6K plasmid, Bacterial transposon Tn903)

Kanamycin resistance gene

HFAL UmtiEEEF

Klebsiella aerogenes (RK2 plasmid)

Kanamycin resistance gene

HFRAT TR T

Klebsiella pneumoniae (Bacterial transposon Tn5)

Kanamycin resistance gene

HFA U EEETF

Pseudomonas aeruginosa (R2 plasmid)

Neomycine resistance gene / Aminoglycoside 3'—-phosphotransferase

AT UTEEEF

Klebsiella pneumoniae (Bacterial transposon Tn&)

Orotidine 5—phosphate decarboxylase (4.1.1.23)
ISVIILERGEE T (ARFO-5 -UVEETHILRF T S—H) (oyrd)

Trichoderma viride (Hypocrea rufa)

Orotidine—5'—phosphate decarboxylase (Ura3)
VIV IVERGERTF

Candida boidinii

Orotidine—5'—phosphate decarboxylase (URA3)
VSV EREGTF (VTVILERET—H—)

Saccharomyces cerevisiae

Phleomycin / Bleomycin resistance gene

ILA<AL 2 ITATAL U &R F

Klebsiella pneumoniae (Bacterial transposon Tn5)

Phleomycin resistance gene

TLA AL UM tEERF (ohl)

Staphylococcus aureus

Phosphoribosylanthranilate isomerase

r) TR FUERMET—H—(TRPT )

Saccharomyces cerevisiae

Puromycin resistance gene / Puromycin N-acetyltransferase
Ea—av A UitEiEEF (pac)

Streptomyces alboniger

Tetracycline resistance protein TetA

TrSH AU MR ETF (tet)

pSC101 plasmid
pSC101 FSX=K

Tetracycline resistance gene

ThSH AoV MRS F

Staphylococcus aureus

Thiostrepton resistance gene

FA XL TRt SR F (tsr)

Streptomyces azureus

umu gene

umu FBIEF

Escherichia coli

(6)525

Avitag ek
(BAPEZZI)

Cysteine tag f[#==22954
E-tag f[#==22Y54
FLAG-tag L& R

FLP recombinase recognition segence

Flp Ya>E > —EiR#E 5

Saccharomyces cerevisiae (2 (L m plasmid)

Glutathione S—transferase (2.5.1.18)

Schistosoma _japonicum

TIIEFF S-S RTS5—E(GST) B A Mmook R
Heparin binding domain of fibronectin = ¥
ANIRYUFEE R AU RYRTFE OB ERIEZT
His—tag =y
T7-Tag T7 phage

T7 97—
Xpress epitope tag fle=ab=y
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(1) BIRIZBITZIBEE. BEREMRVIEADNADREIL., UniProt EEMERTFO LA HT—4
R—ARUVEMZRENERETLIXHBFHRESRBL TS,

(2) FIREB_DOHEADNAIL., AT HERDEEICRESND,

Q) BIRE—DBEEIZHITARLBEEILELNE X. [ Bacillus subtilis Marburg 168 RUZF D HE
¥k 1. T Escherichia coliB U D K4k | R U Escherichia coli K12 R U Z D B KR IE. /R
HRUOBREEHDGEVKIZRIEDET B,

4) BIRE—DARVI—(F EYEHREEZERVADRBEICHT 2 EDAREEN RO
WIAE—8— 4—3R—E— TN — Joh— FETE— I0—Z0T % F AR
— = ARL—EF—RUVIv A FNA—/ERHEDIEA. RAXFEERBEALEIZLST
BESNZLDTHOTHANRE—DRIZ—LEFDELDELTHRIBDEL, T, AIRE—
DRI EI—|IZHFHETDHMET—D—FORERIIEEZEANE(CL>THESNIZEDTH
THRFGLEDEL TSI D ET D,

=1L, BB EICL > TKFERBEZELIELIETNAHLHIHE (L. CORYTIEALY,

(5) RIFXFBZDIEADNAIL, BEIBEADNAD — LR ESN-LDTHH>TH, EESIN LY
BOBELOERMUEBEIZZELOVEENROONGIMESIL. AIREZDIHEADNALREFL
LDELTHRSTDET B,

F1-. BIREZDFHEADNAIL, ZELIFADNADO—EDODNAZFEALI-LDTH-TE. 5l
RE_DFEADNALRIFLGLDELTIRSIBDET B,

==L, BAIRE_DDNADERH LW E—HEEREAEHLETHERALIZLDICENT, &
RALEZENENDDNANE T HHEELE LS ELHHEN D DGR (E. BIRE=D#HADN
AlCEENLGVEDET B,

6) BIRFE_DHEADNAMMEZMIZEMENT-DNATH>TH, EYHRDDNALFEFLZLD
ELTHRASBDET B,

(7) GBEPORIR, BEICETIHEEZELLEVEN(Voh— 72 T4— v8—=2 T3/ X
R—H—%F) RUESOHR., EHICET LA T A0 T7I/BESICRIRRENGLMEER
Sl (FOE—42— 23— —F— TN Y— FRL—F—, 9’?49'7\‘)[/7]“—/@35']%)
(T EMZHRUEZERUVANORBREICHT EEEEZZRELGE. TOEEDREMENER
NGEWEHIEN ST LMD TEMFHEDORRELLGWLEDEL. BIRE ZDIEADNAIC E%Z
LEWWbDET S,

8) BIREF—DBEE-NVEZ—ICRIRE_ZDIEADNAZHAEHLE TSN B FHEERZ
MEME. ZFOHZMAMRICE ST EMEHR UL ERXIIADREICHTLIZENRDHL
NBGEEIE. E—FKDOGILSPEGFHEBAMEMICEFTFNLGEVLDET S, GEFE13FKFE11E
[CEIKKREEZELINELLED,)

9) ZORIRIE. RFOBEMHMRICE>TREL., BMXIFEFTRIEELRHB.



