TR 1 6 EREFEXEETE 138 (BEEFHRAEVEOE_BHFERAZEDSILEEL
DERZEICH- > THIRENLH LB EZF L EOIERIRE—SOREICEDE
BEEFKENEDHSG 1 LSPEGTFHBAMEY) OSHM6E7 A1 2 HRERD
AERE—. HREZRVER



SHI8E3H3 1 HICELE
RIEFARYUR M RELCHIBT D LFTEFRE A

(- )

Aspergillus niger 1208-160 pUC19
Aspergillus niger var. macrosporus nia2 pUC118
pUC119/PTptB (-~ pUC119)
Aspergillus niger ND48 pNAN8142f (~ pUC118)
puUC18
pUC118
Aspergillus oryzae pBR322
pNAG142 (~pUC118)
pUC19
pUC118
puUC119
Aspergillus phoenicis ND205 pNAN8142f (~ pUC118)
Aspergillus sojae K830 pUC19
Aspergillus sojae P6-1 pUC19
Asperygillus sojae SJ1-1 pTA2 (-~ pBluescript Il SK(-) — pBluescript SK(-))
Bacillus amyloliquefaciens 6804 puUC18
7773 ( )
Bacillus licheniformis DN2461 pUB110
Bacillus licheniformis DN2717 pBR322
pUB110
Bacillus subtilis K2A1 pUB110
Bacillus subtilis Marburg 168 pAMax1

pHA (< pHY300PLK)

PNDI0 (- pWB705)

pTB53 (- pTB19)

pUB1S (— pUBL10)

pUBLI0

PWB705 (— pUB110)

Brevibacillus choshinensis pBIC1 (~pNY326)

PBIC3 (— pNY326)

pHT100 (~pHT926)

PN0326 (— pNY326)

pNC-HisE (~pNCMQ?2)

pNC-HisF (— pNCMO2)

pPNC-HisT (-~ pNCMO2)

PNCMO?2 (— pUB110/pUC1109)

PNF41 (— pNY326)

pNI (< pNCMO2)

pNI-His (—~ pNCMO2)

pNU210 (- pUB110)

pNY326 (- pUB110)

PROXD3 (— pNY326)




SH8F3IH3 1 HICKEILE
WEERI X MRELCHIBI D E(ETEFRE A
pUB110
Candida boidinii TK62 pNOTdI (~pUC18)
puC18
Corynebacterium ammoniagenes DAF-7 pRI109 (~pCG1/pBR322)
Corynebacterium glutamicum pBY503

pCG116 (- pCG11)

pHSG298 (- pBR322)

pPK4 (— pHM1519/pHSG298)

PRI109 (- pCG1/pBR322)

PVK9 (— pHM1519/pHSG298)

Escherichia coli B pPARA (~pACYC184)

PAT153 (— pBR322)

pPBBR122

pBR322

pDEST17 (- pBR322)

PENTR/TEV/D-TOPO (- pUC)

pESP200a ( — pBR322)

PET-3a (— pBR322)

PET-3d (~pBR322)

PET-9a (— pBR322)

pPET-11a (- pBR322)

PET-15b (- pBR322)

PET-16b (- pBR322)

PET-19 (- 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)

pPET28a(+)-Amp (~pET-28a(+))

pET-28b(+) (—pBR322)

PET-30a(+) (— pBR322)

PET-32¢(+) (~ pBR322)




SHI8E 3 H
WEEARI X

3
~
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ZIRAL(CHIWFFT D E(ETEHRE A

pET-47b(+) (—pBR322)

PET-50b(+) (- pBR322)

PETBA (- pBR322)

pETcoco-2 (~pBeloBAC11, RK2)

pETDuet-1 (~ pBR322)

PETIA (— pMBL)

PET SUMO (- pBR322)

PETUA (—pUCL19)

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-3AGST (- pGEX-4T-3 pBR322)

PGEX-5X-1 (- pBR322)

PGEX-6P-1 ( pBR322)

PGEX-6P-2 (- pBR322)

pHB4 (- pBR322)

pKK223-3 (— pBR322)

pKK388-1 (- pBR322)

pLacl (- pKK223-3)

pNterCl (~ pGEX-4T-3 — pBR322)

PQE-80L (- pBR322)

PRSET B

PRSFDuet-1 (- RSF1030)

pSE380 (~ pTrc99A)

PT7-7 (- pBR322)

pTrc99A (-~ pBR322)

PTRP (< pTZ19U — pUCLO)

puC19

pUCtacT7 (< pUC19)

pUR292 (— pBR322)

Escherichia coli K12

charomid 9-20

charomid 9-28

charomid 9-36

charomid 9-42

charomid 9-52

ColE1l

M13 phage DNA

M13 wild type RF

M13KO7

M13mp8




SHI8E3H3 1 HICELE
RIEFARYUR M RELCHIBT D LFTEFRE A

M13mp8 RF |

M13mp9

M13mp9 am16

M13mp9 RF |

M13mp10

M13mp10 RF |

M13mp1l

M13mp1l am16

M13mpll RF |

M13mp18

M13mp18 RF |

M13mp19

M13mp19 RF |

M13tvi8 (— M13mp9)

M13tv19 (« M13mp9)

NM816

pACYC1T77

pACYC184

pAMaxl

pAS11S

pAT153 (- pBR322)

pAUR101

pAUR112

pAUR123

pBAD/His B (~pBR322)

pBl-sense, anti sense-GW ( — pBI121)

PBI121 (- pBIN19)

PBINIO (- pBR322/pRK252)

pBK-CMV (- pUC19)

pBluescript

pBluescript KS(-)

pBluescript KS(+)

pBluescript KSN(+) (~ pBluescript KS(+))

pBluescript SK(-)

pBluescript SK(+)

pBluescript SKN(+)

pBluescript 1l KS(+) (~ pBluescript KS(+))

pBluescript 11 SK(-) (— pBluescript SK(-))

pBluescript 1l SK(+) ( ~ pBluescript SK(+))

pBluescript 1l SK(+)Aplac (-~ pBluescript Il SK(+))

pBR322

pBR327

PBTPB18 (— pKK223-3)




SHI8E3H3 1 HICELE
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pCAGGS (- pUC18)

pCl-neo7 (-~ pUC18)

pCl-neol4 (~pUCL18)

pCR1000 (— pUCL9)

pDR720 (- pMB1)

PEQ-9 (- pBR322)

PERISH7x (~pUC18)

PET-24b(+) (- pBR322)

pGO7SADhCT[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/pAMacrl)

pHY300.2PLK (- pACYCL177/pAMaxl)

pIN I11-ompAl

PIRII-eGFP (- pIRES2-EGFP . pUC/SV40)

pKC16 (- pBR322)

pKHL (- pBR322)

pKK223-3 (- pBR322)

pKK388-1 (- pBR322)

pKTN (< pBR322)

pKV32 (— pBR322)

pKW32 (~ pBR322)

pLacl (- pKK223-3)

pLacll( — pKK223-3)

pLED-ML (— pUC9)

pMalc2e

pMalc2e-PNC ( — pMalc2e)

pMALp2 (~pUCL18)

PMAM2-BSD (- pUC18)

PMW118 (- pSC101)

PMW119 (— pSC101)

PMY12-6 ApR (- pBR322)




SHI8E3H3 1 HICELE
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PNG16 (- pBR322)

PNT203 (— pSC101)

pNUT4

pNUT5

pNUT6

pNUT7

pNUTS

PPALS (— pTRA415)

pP.-Lambda (~ pBR322)

pPOX3 (- pBR322)

pPTO0317 (- pBR322)

pPT0323 (- pBR322)

POE-9 (- pBR322)

PQE-60 (- pBR322)

PRIT2T

pSC101

pSE380 (~ pTrc99A)

PSE420C (- pSE420 - pSE380)

PSEA420L (- pSE420 - pSE380)

PSE420Q (- pSE420 — pSE380)

PSE420U (- pSE420 — pSE380)

PSMAB704 (— pBR322/pVS1)

pSMAH621 (— pBR322/pVS1)

PSTARA (< pBR322/pVS1)

pSTV28

pSTV29

pSVOOCAT

pSV2bsr (— pBR322)

pSV2neo

pSY343

pTA2 (- pBluescript Il SK(-))

pTAC-2 (~pUC19)

PTBE-PLO (- pBR322)

PTK3L (- pBR322)

pTK32 (~pBR322)

pTlac (< pUC19)

PTP8-51 (- pBR322)

PTrc99A (- pBR322)

pTrc99AH (-~ pUC18, pTrc99A)

PTRP (- pTZ19U)

PTRP2C (< pTRP)

PTrS32 (- pBR322)

PTVIL8N (—pUCL118)
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PTVIION (—pUCL119)

PTWV228

PTWV229

PTYR (< puUC19)

PTYR-HSVIK (— pUC19)

PTYR-SV40 (— pUC19)

PTYR-T (- puUC19)

pTZ18U (- pUC18)

pTZ19U (- puUC19)

puC8

pUC13 (~pBR322)

pUC18

pUCI8L (- puUC18)

pUC19

pUC118

pUCL18N (—pUC118)

pUC119

pUC119am16 (- pUCL19)

pUCL19N (— pUCL19)

pUCSV-BSD (- pUC18)

pUR290 (— pBR322)

pUTE300K" (< pUC118)

PVAXL (< pcDNA3.1 . pUC19)

PYN7 (— pBR322)

pYUK101 (— pBR322/pSC101)

pYUM201 (— pUC18)

p155 (— puUCL9)

slp1S (—~ Aphage, ¢80 phage)

sIp501S-Km (~ Aphage, ¢80 phage)

sIp501S-Tc (~ Aphage, ¢80 phage)

YEUra3

A

A2001

AEMBL4

Agt10

AQWES

ANM742

ANMI89 (— AGIWES)

ANM1070

Geobacillus stearothermophilus pUB110

Humicola insolens MN200-1 (FERM P-15736) pJDO1

pUC118

Komagataella pastoris pHSG298 (~ pBR322)




SHI8E3H3 1 HICELE
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pHSG299 (- pBR322)

pUC18

puC19

Komagataella phaffii (Komagataella pastoris, Pichia pHSG298 ( ~pBR322)

pastoris) pHSG299 (— pBR322)

PPIC3.5 (< pBR322)

pPICY (~ pBR322)

puUC18

puC19
Ogataea minuta NBRC 10746 (Pichia minuta NBRC pOMEA1 (~pUC19)
10746) hOMEUL (—pUC19)
Providencia stuartii 164 pBR322
Pseudomonas putida KT2440 pME294 (-~ pVS1) (pVS1
Pseudomonas putida TE3493 pACY)Cl77
Rhodococcus rhodochrous J-1A pK4 (~pHSG299)

pSIX (— prRCO04)

PSQX (— pRCO04)

Saccharomyces cerevisiae pAUR112

pBluescript 1l SK(+) (~ pBluescript SK(+))

pGLD906-1 (- pBR322)

pHSG399 (- pBR322)

pL1091-5 (< pVT100-U)

pL1177-2 (< pVT100-U)

pL2137-26 (— pVT100-U)

pRS403 ( — pBluescript I1)

pRS404 ( — pBluescript I1)

pRS405 (~ pBluescript I1)

pRS406 ( — pBluescript I1)

puC19

PYET1 (— 2pam plasmid/pUC19) (TDH3
)

YEp24 (— 2}am plasmid/pBR322)

Schizosaccharomyces pombe pSE (~pTL2M5)

pSH (~ pTL2M5)
Streptomyces bellus VF14(3-1) pSET153 (~pSET152)
Streptomyces lividans TK24 plJ385 (~plJ101)

plI680 (— pli101)

pUSI18 (- pli101/pUC118)

Streptomyces pulveraceus M02-1 plJ702 (~plJ101)
Synechococcus elongatus PCC 7942 pSyn_1 (~pUC)
Trichoderma reesei 93G3 pBluescript 11 SK(+) ( — pBluescript SK(+))

pT7Blue (~pUC19)

pUC118
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Trichoderma viride 2 (Hypocrea rufa 2) LITMUS 28i

pCB-eg3 (— pUCL19)

pPPYR4 (— LITMUS28)

puUC118
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 BC01 puC118

pZA22 (— pZM2/pACYC184)
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Acetamidase (3.5.1.4)
amds

Aspergillus nidulans

Acetoacetate decarboxylase (4.1.1.4)
adc

Clostridium acetobutylicum

Acetolactate synthase (2.2.1.6)
ALS

Acetolactate synthase (2.2.1.6)
ALS

Endo-ox-N-acetylgalactosaminidase (3.2.1.97)
-ox-N-

Bifidobacterium longum

N-Acetylglucosamine 2-epimerase (5.1.3.8)
N- 2-

Synechocystis sp. PCC 6803

Endo-[3-N-acetylglucosaminidase (3.2.1.96)

Coprinopsis cinerea

-B-N- Endo-CC
Endo-[3-N-acetylglucosaminidase (3.2.1.96) Mucor hiemalis
-B-N- Endo-M

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- GIcNACc
Tase

Neisseria polysaccharea

N-Acetylneuraminic acid aldolase (4.1.3.3)
N-

Escherichia coli

O -Acetyltransferase (2.3.1.- )
O-

Salmonella enterica subsp. enterica (Salmonella
Typhimurium)

Acid phosphatase (3.1.3.2)

Shigella flexneri

phoN1
Acyl-CoA oxidase (1.3.3.6) Paenarthrobacter ureafaciens (Arthrobacter ureafaciens)
CoA
Acyl-CoA synthetase Pseudomonas fragi
CoA

N-Acylglucosamine 2-epimerase (5.1.3.8)
N- 2-

S-adenosyl-L-homocysteine hydrolase (3.13.2.1)
S- -L- sahH

Saccharomyces cerevisiae

ADP-specific glucose/glucosamine kinase (2.7.1.147)

Pyrococcus furiosus

Alanine dehydrogenase (1.4.1.1)
ald

Bacillus subtilis

Alanine dehydrogenase (1.4.1.1)

AlaDH

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Alanine dehydrogenase (1.4.1.1)

Klebsiella aerogenes (Enterobacter aerogenes)
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Alanine racemase (5.1.1.1)

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Alcohol dehydrogenase (1.1.1.1)
adhB

Zymomonas mobilis

Alkaline phosphatase (3.1.3.1)

Bacillus badius

Alkaline phosphatase (3.1.3.1)

Escherichia coli

Alkaline phosphatase (3.1.3.1)
phoA

Shewanella sp. T3-3

Alkaline protease (3.4.21.62)

Bacillus sp. KSM-KP-43

o-Amidating enzyme (1.14.17.3)

G_

Xenopus laevis

Amine oxidase (1.4.3.4, 1.4.3.21, 1.4.3.22)

Aspergillus oryzae

o-Amino acid ester acyl transferase
aet

Sphingobacterium siyangense

D-Amino-acid oxidase (1.4.3.3)
D-

Candida boidinii

D-Amino-acid oxidase (1.4.3.3)
D- DAO

Fusarium equiseti

D-Amino-acid oxidase (1.4.3.3)
D-

D-Aminoacylase (3.5.1.14)
D-

Achromobacter xylosoxidans

D-Aminoacylase (3.5.1.14)
D-

Aquamicrobium lusatiense (Defluvibacter lusatiensis)

Aminoglycoside phosphotransferase (2.7.1.-)

Escherichia coli

Aminopeptidase T (3.4.11.-)

Thermus aquaticus

T
o-Amylase (3.2.1.1) Bacillus licheniformis
o- amyL

o-Amylase (3.2.1.1)

o- amyw

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

o-Amylase (3.2.1.1)

G_

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

o-Amylase (3.2.1.1)

G_

Amylomaltase (2.4.1.25)
MalQ

Thermus aquaticus
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Arginase 1 (3.5.3.1)
I

Aspartate ammonia-lyase (4.3.1.1)

Corynebacterium glutamicum (Brevibacterium flavum)

Aspartate ammonia-lyase (4.3.1.1)
aspA

Escherichia coli

Benzoylformate decarboxylase (4.1.1.7)
mdIC

Pseudomonas putida

Bilirubin oxidase (1.3.3.5)

Bacillus subtilis

Bisphosphoglycerate mutase (5.4.2.4)

Blood coagulation factor X (3.4.21.6)
FX F10

D-N-Carbamoylase (3.5.1.77)
D-

Shinella sp. AJ11199

Carbonyl reductase (1.1.1.-)

Torulaspora delbrueckii

Carbonyl reductase (1.1.1.36)

Cupriavidus necator

Carbonyl reductase (1.1.1.212)

Geobacillus stearothermophilus

Carboxylate reductase (1.2.99.6)
acar

Gordonia effusa

Carboxylesterase (3.1.1.1)
ear

Arthrobacter ramosus

Carboxylesterase (3.1.1.1)

Aspergillus flavus

Catalase (1.11.1.6)

Aspergillus niger

Catalase (1.11.1.6)

Escherichia coli

Catalase (1.11.1.6)

Talaromyces pinophilus (Penicillium pinophilum)

Cellulase (3.2.1.4)
NCEX

Humicola insolens

Cellulase (3.2.1.4)
sce3

Trichoderma viride (Hypocrea rufa)

Cholesterol dehydrogenase (1.1.1.145/5.3.3.1)

Nocardia asteroides

Cholesterol esterase (3.1.1.13)

Xanthomonas sp. No0.81-13

Cholesterol oxidase (1.1.3.6)

Brevibacterium sterolicum
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Cholesterol oxidase (1.1.3.6)

Chromobacterium sp. DS-1

Cholesterol oxidase (1.1.3.6)

Corynebacterium cholesterolicum

Cholesterol oxidase (1.1.3.6)

Pseudomonas sp. ST-200

Cholesterol oxidase (1.1.3.6/5.3.3.1)

Rhodococcus erythropolis

Cholesterol oxidase (1.1.3.6)

Rhodococcus equi (Prescottella equi, Rhodococcus
hoagir)

Cholesterol oxidase (1.1.3.6)

Streptomyces albulus

Cholesterol oxidase (1.1.3.6)

Streptomyces aspergilloides

Choline kinase (2.7.1.32)

Saccharomyces cerevisiae

Choline oxidase (1.1.3.17)
COoD

Arthrobacter globiformis

Choline oxidase (1.1.3.17)
COD

Saccharomonospora glauca

Choline-phosphate cytidylyltransferase (2.7.7.15)

Saccharomyces cerevisiae

Chorismate mutase (5.4.99.5)

Rosellinia sp. PF1022 432-26

Creatinase (3.5.3.3)

Alcaligenes sp. KS-85

Creatinase (3.5.3.3)

Brucella anthropi

Creatinase (3.5.3.3)

Flavobacterium sp. U-188

Creatine kinase B chain, M chain (2.7.3.2)
CK-B CK-M

Creatininase (3.5.2.10)

Flavobacterium sp. U-188

Creatininase (3.5.2.10) Pseudomonas putida
Cre recombinase P1 phage
Cre Cre P1

Cyclomaltodextrinase (3.2.1.54)

Lysinibacillus sphaericus (Bacillus sphaericus)

Cysteine dioxygenase (1.13.11.20)

Cytochrome b5
b5 CYB5

Saccharomyces cerevisiae
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Cytochrome b5
b5

Cytochrome P450 1A1 (1.14.14.1)
P450 1A1

Cytochrome P450 1A2 (1.14.14.1)
P450 1A2

Cytochrome P450 2A6 (1.14.14.1)
P450 2A6

Cytochrome P450 2B6 (1.14.14.1)
P450 2B6

Cytochrome P450 2C8 (1.14.14.1)
P450 2C8

Cytochrome P450 2C9 (1.14.14.1)
P450 2C9

Cytochrome P450 2C9*1 (1.14.14.1)
P450 2C9*1

Cytochrome P450 2C18 (1.14.14.1)
P450 2C18

Cytochrome P450 2C19 (1.14.14.1)
P450 2C19

Cytochrome P450 2C19*1 (1.14.14.1)
P450 2C19*1

Cytochrome P450 2D6 (1.14.14.1)
P450 2D6

Cytochrome P450 2E1 (1.14.14.1)
P450 2E1

Cytochrome P450 3A4 (1.14.14.1)
P450 3A4

Cytosolic aspartate aminotransferase (AST)(2.6.1.1)
GOT1

3-dehydroquinate synthase (4.2.3.4) Escherichia coli
3- aroB

3-dehydroshikimate dehydratase (4.2.1.118) Bacillus thuringiensis
3- asbF

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

3- -D-arabino- 7-
aroF

3-deoxy-D-arabino-2-heptulosonic acid 7-phosphate Corynebacterium glutamicum

synthase (2.5.1.54)

3- -D-arabino- 7-
DAHP

Diacylglycerol acyltransferase (2.3.1.20) Saccharomyces cerevisiae
DGA1

Diaphorase (1.6.99.-) Geobacillus sp. Y4.1MC1
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Dihydrocoumarin hydratase (3.1.1.35)

Acinetobacter calcoaceticus

Dihydrofolate reductase (1.5.1.3)

Escherichia coli

Diol dehydrogenase (1.1.1.-)

Shinella zoogloeoides

Disulfide oxidoreductase DsbA

Escherichia coli

DsbA dsbA
DNA ligase (6.5.1.2) Escherichia coli
DNA
DNA ligase (6.5.1.1) T4 phage
T4 DNA T4
DNA methyltransferase (2.1.1.37)
DNA Dnmt1
DNA mismatch repair protein / DNA primase (MutS) Thermus aquaticus
(2.7.7.-)
DNA MutS
DNA polymerase (2.7.7.7) Bacillus caldotenax
DNA
DNA polymerase (2.7.7.7) Thermococcus kodakarensis (Pyrococcus sp. KOD1)
DNA
DNA polymerase | (2.7.7.7) A phage
DNA |
DNA polymerase | (2.7.7.7) Escherichia coli
DNA I polA
DNA polymerase | (2.7.7.7) Thermus aquaticus
Taq DNA I
DNA polymerase | (2.7.7.7) Thermus thermophilus
Tth DNA |
DNA polymerase | (2.7.7.7) Pyrococcus furiosus
Pfu DNA I
DNA polymerase Il [3subunit (2.7.7.7) Escherichia coli
DNA n B
DNA polymerase Il £ subunit (2.7.7.7) Escherichia coli
DNA s dnaQ
DNA polymerase 3 (2.7.7.7)
DNA B
DNA polymerase N (2.7.7.7)
DNA n
DNA polymerase K (2.7.7.7)
DNA K
DNA repair protein RAD51
Rad51 RADS51

DNA repair protein RAD52
Rad52 RAD52
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Duplex-specific nuclease

Duplex-specific nuclease

ZDSN M2

Duplex-specific nuclease
dUTPase (3.6.1.23) Sulfolobus islandicus rod-shaped virus 1
dUTPase SIRV-1
Endonuclease Cas9 (3.1.-.-) Streptococcus pyogenes

Cas9
Endonuclease V (3.1.21.7) Thermotoga maritima

\Y
Ethylenediamine-N, N’ -disuccinic acid lyase Brevundimonas diminuta

-N,N* -

Fatty acid desaturase 5 (1.14.19.-) Caenorhabditis elegans
A fat-5
FLP recombinase Saccharomyces cerevisiae (2)am plasmid)
FLP FLP

Formate dehydrogenase (1.17.1.9)

Mycobacterium vaccae (Mycolicibacterium vaccae)

Formate dehydrogenase (1.17.1.9)

Ogataea methanolica (Pichia methanolica)

Fructokinase (2.7.1.4)
frk

Zymomonas mobilis

Fructosyl-amino acid oxidase (1.5.3.-)

Coniochaeta sp. NISL9330

Fructosyl-amino acid oxidase (1.5.3.-)

Corynebacterium sp. 2-4-1

Fructosyl-amino acid oxidase (1.5.3.-)

Fusarium fujikuroi (Gibberella fujikuroi)

Fructosyl-amino acid oxidase (1.5.3.-)

Penicillium terrenum (Eupenicillium terrenum)

a-1,6-Fucosyltransferase
a-1,6-

Galactokinase (2.7.1.6)
galk

Escherichia coli

Galactose 1-phosphate uridylyltransferase (2.7.7.12)
-1- galT

Escherichia coli

[3-Galactosidase (3.2.1.23)
B-

Pyrococcus furiosus

[3-1,4-Galactosyltransferase

B-1,4-

Endo-1,4-B3-D-glucanase (3.2.1.4)

Bacillus sp. KSM-S237
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Endo-1,4-B3-D-glucanase (3.2.1.4)

Pyrococcus horikoshii

Endo-1,4-B3-D-glucanase (3.2.1.4)
rcel

Rhizopus oryzae (Rhizopus arrhizus)

Endo-1,4-B3-D-glucanase (3.2.1.4)
STCE

Staphylotrichum coccosporum

Endo-1,4-B3-D-glucanase (3.2.1.4)

Talaromyces pinophilus (Penicillium pinophilum)

FR901379 Acylase (3.5.1.-)

Streptomyces sp. no. 6907

GIcNAc-phosphate mutase (5.4.2.3)
GIcNAc- AGM1

Saccharomyces cerevisiae

Glucokinase (2.7.1.2)
Yqgr

Bacillus subtilis

Gluconate dehydratase (4.2.1.39)

Achromobacter xylosoxidans

Glucose dehydrogenase

Acinetobacter baumannii

Glucose dehydrogenase (1.1.1.47)

Bacillus subtilis

Glucose dehydrogenase (1.1.1.119)

Thermoplasma volcanium

Glucose dehydrogenase (1.1.5.2, 1.1.5.9)
GDH

Priestia megaterium (Bacillus megaterium)

Glucose dehydrogenase (1.1.5.9)

Botrytis cinerea (Botryotinia fuckeliana)

Glucose dehydrogenase (1.1.5.9)

Mucor circinelloides Mucor prainii

Glucose dehydrogenase (pyrroloquinoline-quinone (PQQ)
-dependent) (1.1.5.2)

Acinetobacter calcoaceticus

PQQ
Glucose-1-phosphate uridylyltransferase (2.7.7.9) Escherichia coli
-1- galu
Glucose-6-phosphate dehydrogenase (1.1.1.49) Chloroflexus aurantiacus
-6- G6PDH
Glucose-6-phosphate dehydrogenase (1.1.1.49) Cyanidium caldarium
-6-

Glucose-6-phosphate dehydrogenase (1.1.1.49)

-6-

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Glucose-6-phosphate dehydrogenase (1.1.1.49)
-6-

Leuconostoc mesenteroides

Glucose-6-phosphate dehydrogenase
-6-

Leuconostoc pseudomesenteroides
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o -Glucosidase (3.2.1.20)

Bacillus sp. KS-108a

o- a-GLS

o -Glucosidase (3.2.1.20) Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

o-

[3-Glucosidase (3.2.1.21) Aspergillus aculeatus

B- aabgl1

[3-Glucosidase (3.2.1.21) Ruminococcus albus

B3- bgl

[3-Glucosidase (3.2.1.21) Talaromyces cellulolyticus (Acremonium cellulolyticus)

B3- bglA

[3-D-Glucosidase (3.2.1.21) Thermoanaerobacter cellulolyticus

3-D-

[3-Glucuronidase (3.2.1.31) Escherichia coli

B-

Glutamate dehydrogenase (1.4.1.4)

Cyberlindnera jadinii (Candida utilis)

Glutamate dehydrogenase (1.4.1.2)

Pseudomonas sp. 433-3

Glutamate dehydrogenase

Brevundimonas vesicularis
(Pseudomonas vesicularis)

Glutamate dehydrogenase (1.4.1.3)
GLDH gdhA

Pyrococcus endeavori

Glutamate dehydrogenase

Pyrococcus furiosus

Glutamate dehydrogenase (1.4.1.3)
GLDH gdhA

Thermococcus kodakarensis

L-Glutamate oxidase (1.4.3.11) precursor
L-

Streptomyces sp. X-119-6

Glutaryl-7-aminocephalosporanic acid acylase (3.5.1.93)
GL-7ACA

Brevundimonas diminuta (Pseudomonas diminuta)

Glyceraldehyde 3-phosphate dehydrogenase (1.2.1.12)
GADPH

Glycerol kinase (2.7.1.30)

Amycolatopsis sp. 307

Glycerol kinase (2.7.1.30)

Elizabethkingia meningoseptica (Flavobacterium
meningosepticum)

Glycerol kinase (2.7.1.30)

Thermus thermophilus (Thermus flavus)

Glycerol-3-phosphate dehydrogenase (1.1.1.8)
-3-

Saccharomyces cerevisiae

Glycerol-3-phosphate oxidase (1.1.3.21)
-3-

Enterococcus faecium
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Glycerol-3-phosphate oxidase (1.1.3.21)

-~ -3-

Lactococcus cremoris
(Lactococcus lactis subsp. cremoris)

Glycerophosphorylcholine phosphodiesterase (3.1.4.2)
GPCP

Escherichia coli

Glycine C-acetyltransferase (2.3.1.29)
-C- kbl

Escherichia coli

Glycogen phosphorylase (2.4.1.1)

Aquifex aeolicus

Glycogen phosphorylase (2.4.1.1)

Thermus aquaticus

Glycogen phosphorylase (2.4.1.1)

[3-Glycosidase |
B- |

Pyrococcus furiosus

Hexokinase (2.7.1.1)
HK

Kluyveromyces marxianus — Kluyveromyces fragilis

Hexokinase (2.7.1.1)

Rhodothermus marinus —Rhodothermus obamensis

Hexokinase

Saccharomyces pastorianus

Hexokinase (2.7.1.1)

Thermococcus litoralis

Histamine dehydrogenase (1.4.99.-)

Rhizobium sp. 4-9

Histone H3K9 methyltransferase (2.1.1.355)

Neurospora crassa

H3K9 dim5
Hydantoin racemase (5.1.99.5) Microbacterium liquefaciens
D-Hydantoinase (3.5.2.2) Shinella sp. AJ11199
D-
p-Hydroxybenzoate hydroxylase (1.14.13.2) Comamonas testosteroni
p- pHBH
p-Hydroxybenzoate hydroxylase (1.14.13.2) Corynebacterium glutamicum
p-
p-Hydroxybenzoate hydroxylase (1.14.13.2) Pseudomonas fluorescens
p- pHBH

3-Hydroxybutyrate dehydrogenase (1.1.1.30)
3-

Achromobacter insuavis

3-Hydroxybutyrate dehydrogenase (1.1.1.30)
3-

Alcaligenes faecalis

3-Hydroxybutyrate dehydrogenase (1.1.1.30)
3-

Ralstonia pickettii

3-Hydroxybutyrate dehydrogenase (1.1.1.30)
3- 3-HBDH

Thermus thermophilus
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Hydroxymethylglutaryl-CoA reductase (1.1.1.88)
CoA

Pseudomonas sp. 1-MV

12ax-Hydroxysteroid dehydrogenase (1.1.1.176)
12a-

Bacillus sp. B0865

3a-Hydroxysteroid dehydrogenase (1.1.1.50)
3a-

Comamonas testosteroni

4-Hydroxy-tetrahydrodipicolinate reductase (1.17.1.8)

Escherichia coli

dapB
4-Hydroxy-tetrahydrodipicolinate synthase (4.3.3.7) Escherichia coli

dapA
Inorganic polyphosphate / ATP-glucomannokinase Arthrobacter sp. KM

ATP-
Inosine 5'-monophosphate dehydrogenase (1.1.1.205) Bacillus subtilis
57-

Isocitrate dehydrogenase (1.1.1.41) Acidithiobacillus thiooxidans
NAD ICDH

Isocitrate dehydrogenase (1.1.1.41, 1.1.1.42)

Saccharomyces cerevisiae

Isocitrate dehydrogenase (1.1.1.42)

Thermus aquaticus

ICDH
Isoleucine- tRNA ligase (6.1.1.5) Escherichia coli
tRNA ileS
Isopropanol dehydrogenase (NADP ) (1.1.1.80) Clostridium beijerinckii

adh

Keto acid dehydrogenase (1.1.1.-)

Enterococcus faecalis

Keto acid dehydrogenase (1.1.1.-)

Leuconostoc mesenteroides subsp. dextranicum

Keto acid dehydrogenase (1.1.1.-)

Oenococcus oeni (Leuconostoc oenos)

a-Keto ester reductase (x-Keto amide reductase)

- -

Saccharomyces cerevisiae

Ketoreductase (EvaE)
evakE

Amycolatopsis orientalis

L-Lactate dehydrogenase (1.1.1.27)
L-

Bifidobacterium longum

L-Lactate dehydrogenase (1.1.1.27)
L-

L-Lactate dehydrogenase (1.1.1.27)
L- LDHB

B-type L-Lactate dehydrogenase (1.1.1.27)
B

D-Lactate dehydrogenase (1.1.1.28)
D- D-LDH

Bifidobacterium longum
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D-Lactate dehydrogenase (1.1.1.28)
D- D-LDH

Lactiplantibacillus pentosus (Lactobacillus pentosus)

D-Lactate dehydrogenase (1.1.1.28)
D-

Limosilactobacillus fermentum (Lactobacillus fermentum)

D-Lactate dehydrogenase (1.1.1.28)
D- D-LDH

Pediococcus acidilactici

L-Lactate dehydrogenase (1.1.2.3)

NAD L- Ndb

Escherichia coli

L-Lactate dehydrogenase (1.1.2.3)
NAD L-

Pichia kudriavzevii

L-Lactate oxidase

Aerococcus viridans

L-Lactate oxidase (1.13.12.4)
L- lox

Enterococcus sp. NBRC 3427

Leucine dehydrogenase (1.4.1.9)

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Leucine dehydrogenase (1.4.1.9)

Thermoactinomyces intermedius

Levansucrase (2.4.1.10)
sucZE2

Zymomonas mobilis

Lipoprotein signal peptidase (3.4.23.36)
IspA

Escherichia coli

Luciferase (1.13.12.6)

Cypridina noctiluca

Luciferase (1.13.12.6)

Vargula hilgendorfii

Luciferase (1.13.12.7)

Luciola cruciata

Luciferase (1.13.12.7)

Luciola lateralis

Luciferase (1.13.12.7)

Photinus pyralis

Luciferase (1.13.12.7)

Phrixothrix hirtus

Luciferase (1.13.12.7)

Pyrearinus termitilluminans

Luciferase (1.13.12.7)

Rhagophthalmus ohbai

Lysine decarboxylase (4.1.1.18)
cadA

Escherichia coli

Lysine-sensitive aspartokinase Il (2.7.2.4)
lysC

Escherichia coli

Lysophospholipase (3.1.1.5)
LYPL

Escherichia coli
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Lysoplasmalogen specific phospholipase D (3.1.4.39)
D LPLD

Thermocrispum sp. RD004668

Malate dehydrogenase (1.1.1.-)

Cyanidium caldarium

Malate dehydrogenase (1.1.1.-)

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Malate dehydrogenase (1.1.1.37)
MDH

Thermus thermophilus (Thermus flavus)

Maleate isomerase (5.2.1.1)

Alcaligenes faecalis

Maleate isomerase (5.2.1.1)

Arthrobacter globiformis

Maltogenic alpha-amylase (3.2.1.133)

amym

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Maltose phosphorylase (2.4.1.8)

Enterococcus hirae

Mannosyl-oligosaccharide o-1,2-mannosidase 1B

Aspergillus phoenicis (Aspergillus saitoi)

(3.2.1.113)

o-1,2- mns1B/msdS

O -methyltransferase (2.1.1.68) Niastella koreensis
O- omt

Mevalonate kinase (2.7.1.36)

Saccharomyces cerevisiae

NADH dehydrogenase [quinone] (1.6.5.9)

Priestia megaterium (Bacillus megaterium)

NADH
NAD" kinase (2.7.1.23) Mycobacterium tuberculosis
NAD* ponK

NAD" pyrophosphatase / 5'-nucleotidase (3.6.1.22 /
3.1.3.5)

NAD" 5'- nadN

Haemophilus influenzae

NAD" synthetase (6.3.1.5)
NAD'

Geobacillus stearothermophilus

NADPH-Cytochrome P450 reductase (1.6.2.4)
NADPH-P450

Saccharomyces cerevisiae

Neutral protease (3.4.24.28)
nprS

Geobacillus stearothermophilus (Bacillus
stearothermophilus)

Nicotinamide mononucleotide adenylyltransferase (2.7.7.1)

NMNAT

Thermus thermophilus

Nicotinamide mononucleotide adenylyltransferase 1

NMNAT1

Nicotinamide mononucleotide adenylyltransferase 2

NMNATZ
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Nicotinamide mononucleotide adenylyltransferase 3

NMNAT3

Nitrate reductase (1.7.1.2)

Aspergillus niger var. macrosporus

Nitrile hydratase &, [Bsubunit (4.2.1.84)

Pseudonocardia thermophila

Nhase o 3
Nitrile hydratase (4.2.1.84) Rhodococcus rhodochrous

NhhB, NhhA
Nuclease S; (3.1.30.1) Aspergillus oryzae

Sy
Nucleoside deoxyribosyltransferase Il (2.4.2.6) Lactobacillus helveticus
Il ndt
Nucleoside kinase (2.7.1.-) Burkholderia thailandensis
BTH_11158

(R)-2-octanol dehydrogenase (1.1.1.1) Ogataea wickerhamii  Pichia finlandica

(R)-2-

Ornithine decarboxylase (4.1.1.17)

Orotidine-5"-phosphate decarboxylase (4.1.1.23)
5=

Neurospora crassa

Oxalate decarboxylase (4.1.1.2)

Bacillus subtilis

Oxaloacetate decarboxylase (4.1.1.112, 7.2.4.2)
oac

Pseudomonas sp. 7847A4

Peroxidase C1A (1.11.1.7)
ClA

Phenylalanine dehydrogenase (PheDH) (1.4.1.20)

Thermoactinomyces intermedius

Phosphoenolpyruvate carboxylase (4.1.1.31)

Komagataeibacter hansenii (Acetobacter hansenii ,
Gluconacetobacter hansenir)

Phosphoenolpyruvate synthase (2.7.9.2)
PPsA

Escherichia coli

6-Phosphofructokinase (2.7.1.11)

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

6- pfkA
[3-Phosphoglucomutase (5.4.2.6) Lactococcus lactis
B

Phosphoglucose isomerase (5.3.1.9)

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Phosphoglycerate dehydrogenese (1.1.1.95)
3-

Corynebacterium glutamicum

Phosphoglycerate mutase (5.4.2.11)
M
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Phosphoglycerate mutase (5.4.2.11)

B

Phospholipase A, (3.1.1.4) Streptomyces violaceoruber
Az

Phospholipase D (3.1.4.4) Streptomyces chromofuscus
D PLD

Phosphomannose isomerase (5.3.1.8)
manA

Escherichia coli

Phosphopantetheinyltransferase
entD

Escherichia coli

Phosphopentomutase (5.4.2.7)

Thermus thermophilus

Polynucleotide 5°'-hydroxyl-kinase (2.7.1.78)
T4

T4 phage
T4

Polyphosphate kinase (2.7.4.1)

Ensifer meliloti (Sinorhizobium meliloti )

pPk2
Polyphosphate: AMP-phosphotransferase Acinetobacter johnsonii
AMP-
Proline-4-hydroxylase Dactylosporangium sp. RH1
L- -4-

L-Proline cis-4-hydroxylase (1.14.11.56)

L- cis-4-

Ensifer meliloti (Sinorhizobium meliloti)

Proline racemase (5.1.1.4)

Acetoanaerobium sticklandii (Clostridium sticklandii)

Protease 3C (3.4.22.28)

Rhinovirus B14 (Human rhinovirus B14)

3C B14
Protease PFUS (3.4.21.-) Pyrococcus furiosus
PFUS
Protein phosphatase 2A, A-subunit (3.1.3.16)
2A PP2A A
Protein phosphatase 2A, C-subunit (3.1.3.16)
2A PP2A C

Protocatechuate 3,4-dioxygenase axchain, [3chain
(1.13.11.3)

3,4-
pcaG, pcaH

PCO o

B

Acinetobacter baumannii

Purine nucleoside phosphorylase (2.4.2.1)

Cellulomonas flavigena

Purine nucleoside phosphorylase | (2.4.2.1)

| punA

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Pyranose oxidase (1.1.3.10)

Trametes versicolor (Coriolus versicolor)

Pyrimidine nucleoside phosphorylase (2.4.2.3, 2.4.2.4)

pyn

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)
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Pyruvate decarboxylase (4.1.1.1)
pdc

Zymomonas mobilis

Pyruvate kinase (2.7.1.40)

Pyruvate, orthophosphate dikinase (2.7.9.1)
PPDK

Microbispora rosea

RecA protein

RecA recA

Thermus aquaticus

Restriction-Modification system

Site-specific deoxyribonuclease BamH]I (3.1.21.4)
BamHI

Bacillus amyloliquefaciens

Site-specific deoxyribonuclease Banlll (3.1.21.4)

Banlll

Aneurinibacillus aneurinilyticus Bacillus
aneurinolyticus

Site-specific deoxyribonuclease Fokl (3.1.21.4)

Fokl

Planococcus okeanokoites (Flavobacterium okeanokoites,
Planomicrobium okeanokoites)

Site-specific deoxyribonuclease Haelll (3.1.21.4)
Haelll

Haemophilus aegyptius

Site-specific deoxyribonuclease Hincll (3.1.21.4)

Haemophilus influenzae

Hincll

Site-specific deoxyribonuclease Hindlll (3.1.21.4) Haemophilus influenzae
Hindlll

Site-specific deoxyribonuclease Hinfl (3.1.21.4) Haemophilus influenzae
Hinfl

Site-specific deoxyribonuclease Hpal (3.1.21.4) Haemophilus parainfluenzae
Hpal

Site-specific deoxyribonuclease Mbol (3.1.21.4) Moraxella bovis
Mbol

Site-specific deoxyribonuclease NgoMI (3.1.21.4) Neisseria gonorrhoeae
NgoMI

Site-specific deoxyribonuclease NspV (3.1.21.4) Nostoc sp. PCC 7524
NspV

Site-specific deoxyribonuclease Pstl (3.1.21.4) Providencia stuartii
Pstl

Site-specific deoxyribonuclease Smal (3.1.21.4) Serratia marcescens
Smal

Site-specific DNA-methyltransferase BamHI (2.1.1.113) iBacillus amyloliquefaciens
BamHI

Site-specific DNA-methyltransferase Fokl (2.1.1.72)

Fokl

Planococcus okeanokoites (Flavobacterium okeanokoites,
Planomicrobium okeanokoites)

Site-specific DNA-methyltransferase Haelll (2.1.1.37)
Haelll

Haemophilus aegyptius
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Site-specific DNA-methyltransferase Hincll (2.1.1.72)

Haemophilus influenzae

Hincll

Site-specific DNA-methyltransferase Hindlll (2.1.1.72) i Haemophilus influenzae
Hindlll

Site-specific DNA-methyltransferase Hinfl (2.1.1.72) Haemophilus influenzae
Hinfl

Site-specific DNA-methyltransferase Hpal (2.1.1.72) Haemophilus parainfluenzae
Hpal

Site-specific DNA-methyltransferase Mbol (2.1.1.72) Moraxella bovis
Mbol

Site-specific DNA-methyltransferase NgoMI (2.1.1.37) 1 Neisseria gonorrhoeae
NgoMI

Site-specific DNA-methyltransferase NspV (2.1.1.-) Nostoc sp. PCC 7524
NspV

Site-specific DNA-methyltransferase Pstl (2.1.1.72) Providencia stuartii
Pstl

Site-specific DNA-methyltransferase Smal (2.1.1.113) Serratia marcescens
Smal

Reverse transcriptase (2.7.7.49)

Moloney murine leukemia virus

M-MuLV
Ribonuclease T, (4.6.1.24) Aspergillus oryzae
LB

RNA ligase (6.5.1.3) T4 phage
T4 RNA T4
RNA polymerase (2.7.7.6) SP6 phage
SP6 RNA SP6
RNA polymerase (2.7.7.6) T7 phage
T7 RNA T7
RNA polymerase Il subunit RPC155 (2.7.7.6)
RNA RPC155
Saponin-decomposing enzyme Aspergillus oryzae

SDA
Saponin-decomposing enzyme Penicillium brefeldianum (Eupenicillium brefeldianum)

SDE

Saponin-decomposing enzyme

SDN

Fusarium neocosmosporiellum (Neocosmospora
vasinfecta)

Sarcosine oxidase (1.5.3.1)

Arthrobacter globiformis

Sarcosine oxidase (1.5.3.1)

Bacillus sp. KS-Al1l

Secondary alcohol dehydrogenase (1.1.1.1)
2

Candida parapsilosis

Secondary alcohol dehydrogenase (1.1.1.1)
2

Rhodococcus erythropolis
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Secretory KEX2 protease (3.4.21.61)
KEX2

Saccharomyces cerevisiae

Serine hydroxymethylase (2.1.2.1)
glyA

Escherichia coli

Serine operon (serA, serB, serC)

Bacillus amyloliquefaciens

a-2,3-Sialyltransferase (2.4.3.4)
a-2,3-

Photobacterium sp. JT-ISH-224

a-2,3-Sialyltransferase (2.4.3.4)
a-2,3-

Photobacterium phosphoreum

o-2,6-Sialyltransferase (2.4.3.1)
a-2,6-

Photobacterium sp. JT-ISH-224

o-2,6-Sialyltransferase (2.4.3.1)
a-2,6-

Photobacterium damselae

o-2,6-Sialyltransferase (2.4.3.1)
a-2,6-

Photobacterium leiognathi

o-2,6-Sialyltransferase (2.4.3.1)
a-2,6-

Sorbitol dehydrogenase (1.1.1.14)

Pseudomonas sp. KS-E1806

Succinyl-diaminopimelate desuccinylase (3.5.1.18)
dapE

Escherichia coli

Sucrose hydrolase (3.2.1.26)
CSCA

Escherichia coli

Sucrose phosphorylase (2.4.1.7)

Leuconostoc mesenteroides

Sucrose phosphorylase (2.4.1.7)

Streptococcus mutans

T7 lysozyme (3.5.1.28) T7 phage
T7 T7
Tartrate-resistant acid phosphatase (3.1.3.2)
TRAP
Terephthalate dihydrodiol dehydrogenase (1.3.1.53) Comamonas testosteroni
tphB
Terephthalate 1,2-dioxygenase oxygenase large subunit i Comamonas testosteroni
(1.14.12.15)
1,2-
tphA2
Terephthalate 1,2-dioxygenase oxygenase small subunit {Comamonas testosteroni
(1.14.12.15)
1,2-
tphA3

Terephthalate 1,2-dioxygenase reductase (1.14.12.15)
1,2- tphA1

Comamonas testosteroni
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2,3,4,5-Tetrahydropyridine-2,6-dicarboxylate N-
succinyltransferase (2.3.1.117)

dapD

Escherichia coli

Thioredoxin reductase (1.8.1.9)

Saccharomyces cerevisiae

Thioredoxin reductase (1.8.1.9)

D-Threonine aldolase (4.1.2.42)

Achromobacter xylosoxidans

D-
L-Threonine 3-dehydrogenase (1.1.1.103) Escherichia coli
L- -3- tdh
Topoisomerase |
| TOPI1
Transaldolase (2.2.1.2) Escherichia coli
tal
Transketolase 1 (2.2.1.1) Escherichia coli
tktA

Tryptophanase (4.1.99.1)

Escherichia coli

Tryptophan operon (trpA, trpB, trpC, trpD)

Bacillus amyloliquefaciens

Tryptophan operon (trpA, trpB, troC, trpD, trpE)

Escherichia coli

Tryptophan operon (trpA, trpB)

Corynebacterium glutamicum

Tyramine oxidase (1.4.3.4)

Arthrobacter sp. P06240

Thyroid peroxidase (1.11.1.8)

[3-Tyrosinase (4.1.99.2)
B- BTY

Citrobacter intermedius

Tyrosinase (1.14.18.1)

Streptomyces antibioticus

Ubiquitin activating enzyme E1 (6.2.1.45)

UBE1

Ubiquitin-conjugating enzyme E2 N (2.3.2.23)

UBE2N
Ubiquitin-conjugating enzyme E2 A (2.3.2.23)

DNA Rad6A E2

A
Ubiquitin-conjugating enzyme E2 variant l1a

UEVla

E3 ubiquitin-protein ligase MYLIP (2.3.2.27)
RING E3 MYLIP




SHI8E3H3 1 HICELE
RIEFARYUR M RELCHIBT D LFTEFRE A

UDP-GIcNAc-pyrophosphorylase (2.7.7.23) Escherichia coli
UDP-GIcNAc glmU
Urate synthesis enzymes (xdhg, xdha, xdhb, xdhd, Phyllobacterium sp. xsant-25
xdhe, xdhq)
Urease operon (ureA, ureB, ureC, ureD, urek, ureF, Klebsiella aerogenes
ureG)
XMP aminase (6.3.5.2) Escherichia coli
XMP
Xylose isomerase (5.3.1.5) Escherichia coli
XylIA
Xylulokinase (2.7.1.17) Escherichia coli
xyIB
A1*065:01
A1*065:01
Aequorin Aequorea forskalea (Aequorea aequorea)
o-Amylase inhibitor Streptomyces nitrosporeus
(o

Amyloid protein

P

Androgen receptor
Annexin A5

A5
ATP binding cassette subfamily B member 1 (MDR1)
ABC ABCB1
ATP binding cassette subfamily B member 11 (BSEP)
ABC ABCB11
ATP binding cassette subfamily B member 11 (BSEP)
ABC ABCB11
ATP binding cassette subfamily B member 11 (Bsep)
ABC Abcb11
ATP binding cassette subfamily B member 1A (Mdrla)
ABC Abcbla
ATP binding cassette subfamily B member 1B (Mdrl1b)
ABC Abcblb
ATP binding cassette subfamily C member 1 (MRP1)
ABC ABCC1
ATP binding cassette subfamily C member 1 (MRP1)
ABC ABCC1

ATP binding cassette subfamily C member 1 (Mrpl)
ABC Abccl
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ATP binding cassette subfamily C member 2 (MRP2)
ABC ABCC2
ATP binding cassette subfamily C member 2 (MRP2)
ABC ABCC2
ATP binding cassette subfamily C member 2 (MRP2)
ABC ABCC2
ATP binding cassette subfamily C member 2 (Mrp2)
ABC Abcc2
ATP binding cassette subfamily C member 2 (Mrp2)
ABC Abcc2
ATP binding cassette subfamily C member 3 (MRP3)
ABC ABCC3
ATP binding cassette subfamily C member 4 (MRP4)
ABC ABCC4
ATP binding cassette subfamily C member 4 (Mrp4)
ABC Abcc4
ATP binding cassette subfamily C member 11 (MRP8)
ABC ABCC11
ATP binding cassette subfamily G member 2 (BCRP)
ABC ABCG2
ATP binding cassette subfamily G member 2 (Bcrp)
ABC Abcg2
B gene A phage
BamHI control element Bacillus amyloliquefaciens
BF2*012:01
BF2*012:01
BF2*015:01
BF2*015:01
BP230
230 kDa BP230
Bt toxin Cry4Aa, partial (amino acids positions 696-851) !Bacillus thuringiensis
Bt Cry4Aa cry4Aa
C gene A phage
Calmodulin
Ca2+
Calpastatin
Capsid protein, partial (amino acids positions 118-233)  {Porcine circovirus 2 (PCV2)
2
ccdB F plasmid
gyrase F
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Collagen alpha-1(V) chain
Type V

Collagen alpha-1(VII) chain
Type VII

C-reactive protein (CRP)
C

aA-crystallin
aA-

Cystatin A
A

Cystatin C
C

Cystatin
a

Cytoplasmic [3-actin

B-
D gene A phage
Desmoglein 3
3 Dsg3
DnaK protein Escherichia coli

DNA polymerase sliding clamp (Proliferating cell nuclear i Methanocaldococcus jannaschii
antigen homolog)

PCNA

DNA polymerase sliding clamp 1 (Proliferating cell nuclear ! Thermococcus kodakarensis
antigen homolog 1, PCNA 1)

PCNAL
Double-stranded RNA-binding protein 4
RNA DRB4 DRB4
E gene A phage

Epidermal Fatty Acid Binding Protein
FABP5

Estrogen receptor

Fc-gamma RI, partial (amino acids positions 13-288)

Fcy I FeyRI

Fc-gamma Rllla, partial (amino acids positions 16-192)
Fcy A FcyRINA

Ferritin

Ferritin light chain
L FTL
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Fi gene A phage

Fibroin heavy chain
H

Fibronectin, partial (amino acids positions 1450-1543)

Fibronectin, partial (GAAVTGRGDSPASAAGY sequence)

Fibronectin, partial (SLRGDSA sequence)

Fii gene A phage

Fluorescent protein Azami-Green
Azami-Green

Fluorescent protein Kaede
Kaede

Fluorescent protein KCy
KCy

Fluorescent protein Keima
Keima

Fluorescent protein Kusabira-Orange
Kusabira-Orange

Fluorescent protein Midoriishi-Cyan
Midoriishi-Cyan

Fluorescent protein Momiji
Momiji

Fluorescent protein MR
MR

Fluorescent protein Tguv
TGuv

Fluorescent protein Umikinoko-Green
Umikinoko-Green

Fucose-binding lectin Aleuria aurantia
AAL
Fucose lectin Aspergillus oryzae
Green fluorescent protein Aequorea coerulescens
GFP
Green fluorescent protein Aequorea victoria
GFP
H-2D"

H-2D"
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H-2D°

H-2D*
H-2D"

H-2D"
H-2K"

H-2K"
H-2K*

H-2K*
H-2K"

H-2K"
H-2L¢

H-2L°
HLA-A

A
HLA-B

B
HLA-Cw

Cw
HLA-DRA1

DRA1
HLA-DRB1

DRB1
HLA-E

E
| gene A\ phage
J gene A phage
lacl repressor Escherichia coli
lacl Lactose operon Regulator gene
lacl? repressor Escherichia coli
lacl? Lactose operon Regulator gene
A terminase large subunit A phage
A A gene
A terminase small subunit A phage
A Nul gene
Leukemia inhibitory factor

Lif
lom gene A phage
Mating factor ox-1 Saccharomyces cerevisiae
a
Methyl-CpG-binding protein MBD1, partial (amino acids
positions 1-75)
DNA MBD1
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MHC class I-related protein 1
MR1

[32-Microglobulin
B2- B2M

[32-Microglobulin
B2-

37S ribosomal protein MRP17, mitochondrial Saccharomyces cerevisiae
MRP17

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

Myoglobin

N protein Acl857Sam phage
N A cl857Sam

NS4B Hepatitis C virus (HCV)
C NS4B C

nu3 gene A phage

Nuclear factor NF-kappa-B p50 subunit, partial (amino
acids positions 247-352)

NF-KB p50 NFKB1

Nuclear factor NF-kappa-B p65 subunit, partial (amino
acids positions 190-291)

NF-KB p65 RELA

orf206b A phage

p53, partial (amino acids positions 1-70)
p53

Proliferating cell nuclear antigen (PCNA)
PCNA

Protein AaeX Escherichia coli
AaeX aaeX

Protocatechuate transporter (p-hydroxybenzoate Pseudomonas putida
transporter)
p_
pcakK

Pulmonary surfactant protein A2
A2 SP-A2

Sequestosome 1 / p62 , partial (amino acids positions 1-
102)

1 p62

Serum amyloid A
A SAA

Silk-elastin protein SELP8K(47K)
SELP8K(47K)

Single-stranded DNA-binding protein Thermus aquaticus
SSB ssb DNA
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Solute carrier family 47 member 1 (MATE1)
SLC SLC47A1

Streptavidin
sta

Streptomyces avidinii

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

p46 p46

Mesomycoplasma hyopneumoniae (Mycoplasma
hyopneumoniae)

Synaptotagmin Il (Syt2)
Il

Tamavidin 2

2

Pleurotus citrinopileatus (Pleurotus cornucopiae var.
citrinopileatus )

HLA-A*02:01-restricted WT13;_45-specific T cell
receptor (alpha, beta)

HLA-A*02:01 human WT1
VLDFAPPGA TCR a B

HLA-A*24:02-restricted PBF,45_153-sSpecific T cell
receptor (alpha, beta)

HLA-A*24:02 human PBF
AYRPVSRNI TCR o ,3

HLA-A*24:02-restricted survivin 2Bg,_gg-specific T cell
receptor (alpha, beta)

HLA-A*24:02 human survivin2B
AYACNTSTL TCR a B

Telomerase reverse transcriptase, partial (amino acids
positions 180-320)

TERT

Temperature-sensitive cl-repressor Acl857Sam phage
cl857 cl857Sam

Terephthalate transporter Rhodococcus jostii

tpakK

Thioredoxin (TRX)

Thioredoxin2

Saccharomyces cerevisiae

2
L-Threonine permease Escherichia coli
L-
Transcription factor XylS TOL plasmid
XylS TOL

Transcriptional activator gene (nprA)

Geobacillus stearothermophilus (Bacillus
Stearothermophilus)

Transferrin receptor
TFRC

o-Tubulin
o

W gene

A phage
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Z gene

A phage

ZZ-tag
Z7Z-tag Protein A Z

Staphylococcus aureus

Albumin lysozyme signal peptide

Alkaline phosphatase signal peptide

Escherichia coli

Anthranilate synthase (trpE) signal peptide
trpE

Escherichia coli

Aspergillopepsin | signal peptide
pepA/apnS

Aspergillus phoenicis (Aspergillus saitoi)

Calreticulin signal peptide

Cell surface protein (MWP) signal peptide
MWP

Brevibacillus brevis (Bacillus brevis)

Cell surface protein A (CspA) signal peptide
CspA

Corynebacterium ammoniagenes

Cellobiohydrolase 1 (cbh1) signal peptide
cbhl Cellobiohydrolase 1

Trichoderma viride (Hypocrea rufa)

ER-retention signal (HDEL sequence)
HDEL

Saccharomyces cerevisiae

ER-retention signal of calreticulin

[3-Lactamase (bla) signal peptide
B-

Escherichia coli

Mating factor o-1 signal peptide
a

Saccharomyces cerevisiae

Mitochondrial targeting signal of cytochrome c oxidase
subunit IV

Cytochrome c oxidase Y

Saccharomyces cerevisiae

Nuclear localization signal
(DPKKKRKVDPKKKRKVDPKKKRKYV)

nuc

Simian virus 40

40 SVv40

Nuclear localization signal of poly(ADP-ribose)
polymerase

ADP

P22 protein signal peptide
P22

Brevibacillus choshinensis

Pectate lyase B signal peptide

Pectobacterium carotovorum (Erwinia carotovora)

PEST sequence of Ornithine decarboxylase
PEST
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Staphylococcal protein A signal peptide
A

Staphylococcus aureus

Subtilisin signal peptide

Bacillus subtilis

Surface layer protein (HWP) signal peptide
HWP

Brevibacillus choshinensis

SV40 poly(A) signal
SV40 polyA

Simian virus 40
40 SV40

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

16S ribosomal RNA gene

Alicyclobacillus acidoterrestris

16S RNA

16S ribosomal RNA gene Legionella pneumophila

16S RNA

16S ribosomal RNA gene Mycobacterium avium

16S RNA

16S ribosomal RNA gene Mycobacterium intracellulare
16S RNA

16S ribosomal RNA gene

16S RNA

Mycobacterium tuberculosis var. bovis BCG
(Mycobacterium bovis BCG

21am STB gene

Saccharomyces cerevisiae (2)am plasmid)

3'-UTR sequence
MRNA

Tobacco mosaic virus
TMV

ARS1

Saccharomyces cerevisiae

AU-rich element (TTATTTATT 4
(ARE)
mRNA

ColE1 cer locus
cer

ColE1 plasmid
ColEl

CTCF-binding region

Enterokinase cleavage site

Internal ribosome entry site (IRES)

Encephalomyocarditis virus

Kozak sequence

Nitrilase transcription regulation region

Rhodococcus erythropolis
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ori of 2pam DNA

Saccharomyces cerevisiae (2)am plasmid)

2]am DNA

REP3 Saccharomyces cerevisiae (2)am plasmid)
2]am DNA

SV40 origin of replication Simian virus 40

SV40 40 SV40

T7 gene 10 leader sequence T7 phage

T7 gene 10 T7

Q sequence Tobacco mosaic virus

T™MV

Ampicillin resistance gene / [3-lactamase

Escherichia coli

Argininosuccinate lyase
ARG4

Saccharomyces cerevisiae

attR1 sequence

A phage

attR2 sequence

A\ phage

Blasticidin S deaminase
S

Aspergillus terreus

Chloramphenicol resistance gene

Staphylococcus aureus

Chloramphenicol acetyltransferase

Escherichia coli (Bacterial transposon Tn9)

cat
Destomycin resistance gene Streptomyces rimofaciens
Dihydrofolate reductase
DHFR

[3-Galactosidase Escherichia coli
X-gal lacZ
[3-Galactosidase Escherichia coli
X-gal lacZ’
Gentamicin 3-N-acetyltransferase (2.3.1.60) Pseudomonas aeruginosa

AAC(3)-1
Hygromycin B phosphotransferase Escherichia coli

B

Inositol phosphorylceramide (IPC) synthase catalytic
subunit AUR1

A aurl

Saccharomyces cerevisiae

Isopropylmalate dehydrogenase
LEU2 B-

Saccharomyces cerevisiae

Kanamycin resistance gene

Escherichia coli (R6K plasmid, Bacterial transposon
Tn903)
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Kanamycin resistance gene

Klebsiella aerogenes (RK2 plasmid)

Kanamycin resistance gene

Klebsiella pneumoniae (Bacterial transposon Tn5)

Kanamycin resistance gene

Pseudomonas aeruginosa (R2 plasmid)

Neomycine resistance gene / Aminoglycoside 3'-
phosphotransferase

Klebsiella pneumoniae (Bacterial transposon Tn5)

Orotidine 5'-phosphate decarboxylase (4.1.1.23)
-57_
pyr4

Trichoderma viride (Hypocrea rufa)

Orotidine-5"-phosphate decarboxylase (Ura3)

Candida boidinii

Orotidine-5"-phosphate decarboxylase (URA3)

Saccharomyces cerevisiae

Phleomycin / Bleomycin resistance gene

Klebsiella pneumoniae (Bacterial transposon Tn5)

Phleomycin resistance gene
phl

Staphylococcus aureus

Phosphoribosylanthranilate isomerase
TRP1

Saccharomyces cerevisiae

Puromycin resistance gene / Puromycin N-
acetyltransferase

pac

Streptomyces alboniger

Tetracycline resistance protein TetA
tet

pSC101 plasmid
pSC101

Tetracycline resistance gene

Staphylococcus aureus

Thiostrepton resistance gene
tsr

Streptomyces azureus

umu gene
umu

Escherichia coli

Avitag
BAP

Cysteine tag

E-tag

FLAG-tag

FLP recombinase recognition segence
Flp

Saccharomyces cerevisiae (2)am plasmid)

Glutathione S-transferase (2.5.1.18)
S- GST

Schistosoma japonicum
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Heparin binding domain of fibronectin

His-tag

T7-Tag T7 phage
T7

Xpress epitope tag
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