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ARE— BERUANIE—

B/E

NYB— (—[EHFENVE—DHERERT)

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 sojae K830 pUC19
Aspergillus sgjae P6—1 pUC19

Aspergillus sgjae SJ1-1

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

Bacillus amyloliquefaciens 8 T & & 568045, 77735 (FEZE)

pUC18

Bacillus licheniformis DN2461 pUB110
Bacillus licheniformis DN2717 pBR322
pUB110
Bacillus subtilis K2A1 pUB110
Bacillus subtilis Marburg 168K U 0 B E#%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 (—pNCMO2)
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-T7 pRI109 («pCG1/pBR322)
Corynebacterium glutamicum pBY503

pCG116 («—pCG11)

pHSG298 («—pBR322)

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

Escherichia coli BRUNZ D B E#

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 % 0 M 34k

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 1

M13mp9

M13mp9 am16

M13mp9 RF 1

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

pAST18

pAT153 («<-pBR322)

pAURIOT

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

pBR327

pBTPB18 (—pKK223-3)
pCAGGS (<—pUC18)

pCl-neo7 («<pUC18)
pCl-neo14 («pUC18)

pCR1000 («—pUC19)

pDR720 («—pMB1)

pEQ-9 (—pBR322)

pERISH7 @ (—pUG18)
pG97S4DhCT[G]R6 («<—pBR322)
pGAP18 («—plLacl)

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/pAM 1)
pHY300-2PLK («—pACYC177/pAMx 1)
pIN IlI-ompA1

pIRI-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 I («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)

pNUT4

pNUT5

pNUT6

pNUT7

pNUT8

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)
pSMAH621 (—pBR322/pVS1)
pSTARA (—pBR322/pVST1)
pSTV28

pSTV29

pSVOOCAT

pSV2bsr («—pBR322)

pSV2neo

pSY343

pTA2 (<pBluescript Il SK(-))
pTAC-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)
pTVI19N (—pUC119)
pTWV228

pTWV229

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

pTZ18U (—pUC18)

pTZ19U («pUC19)

pUCS8

pUC13 (—pBR322)

pUC18

pUC18L («<pUC18)

pUCT9

pUC118

pUC118N («<pUC118)

pUCT19

pUC119am16 («pUC119)
pUC119N («pUC119)
pUCSV-BSD (—pUC18)
pUR290 (—pBR322)
pUTE300K’ («—pUC118)
pVAX1 («<—pcDNA3.1<pUC19)
pYN7 (—pBR322)

pYUK101 («<pBR322/pSC101)
pYUM201 (—pUG18)

p155 (—pUC19)

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

A

2001

A EMBL4

Agtl0

A gtWES

ANM742

A NM989 («— A gtWES)
ANM1070

Geobacillus stearothermophilus

pUB110

Humicola insolens MN200~1 (FERM P-15736)

pJdDO1
pUCT18

Komagataella pastoris

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

Komagataella phaffii (Komagataella pastoris, Pichia pastoris)

pHSG298 (<pBR322)
pHSG299 (—pBR322)
pPIC3.5 (—pBR322)
pPICY (—pBR322)
pUC18

pUCT9

Ogataea minuta NBRC 10746 (Pichia minuta NBRC 10746)

pOMEA1 (—pUC19)
pOMEU1 (<pUC19)

Providencia stuartii 164

pBR322




Pseudomonas putida KT2440

PME294 (—pVS1) VSTIZDWWTIHEERER LS E-ED)

Pseudomonas putida TE3493

pACYC177

Rhodococcus rhodochrous J—1A

pK4 (—pHSG299)
pSJUX (<—pRC004)
pSQX (—pRC004)

Saccharomyces cerevisiae

pAURI12
pBluescript Il SK(+) («—pBluescript SK(+))

pGLD906-1 («pBR322)

pHSG399 (—pBR322)

pRS403 («—pBluescript II)

pRS404 (<pBluescript II)

pRS405 («—pBluescript II)

pRS406 (<pBluescript II)

pUC19

pYET1 («<2um plasmid/pUC19) (TDH3TOE—4—%tDHM)
YEp24 (<—2um plasmid/pBR322)

Schizosaccharomyces pombe

pSE («<—pTL2M5)
pSH («pTL2M5)

Streptomyces bellus VF14(3-1)

pSET153 (—pSET152)

Streptomyces lividans TK24

plJ385 (—plJ101)
plJ680 (—plJ101)
pUS118 (—plJ101/pUCT18)

Streptomyces pulveraceus M02-1

plJ702 (—plJ101)

Synechococcus elongatus PCC 7942

pSyn_1 («<pUC)

Trichoderma reesei 93G3

pBluescript Il 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

pUC118
pZA22 (—pZM2/pACYC184)







AERFEZ #HADNA

#ADNA

HkREY RERH)

(M E*

Acetamidase (3.5.1.4)
THEb7IH—E (amdS)

Aspergillus nidulans

Acetoacetate decarboxylase (4.1.1.4)
7 BEERRR B EEBE R (adc)

Clostridium acetobutylicum

Acetolactate synthase (2.2.1.6)
T IS REEER (ALS)

kS

Acetolactate synthase (2.2.1.6)
THrEALER S REER (ALS)

POAXFRXF

Endo— & —N-acetylgalactosaminidase (3.2.1.97)
IVR-a-N-TEFILASHIE=S—F

Bifidobacterium longum

N-Acetylglucosamine 2-epimerase (5.1.3.8)
N-FZEFILTINAYIY 2-TEAS—F

Synechocystis sp. PCC 6803

Endo- B —N-acetylglucosaminidase (3.2.1.96)

Coprinopsis cinerea

IVR-B -N-7EFILYIILTYI=H —+F (Endo-CC) oY VENIRYS
Endo- B —N-acetylglucosaminidase (3.2.1.96) Mucor hiemalis

IVR-B-N-FEFIILYIILAYZI=F—+ (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-F7EFILY I IYIUEFEE SR (GIcNAC Tase)

Neisseria polysaccharea

N-Acetylneuraminic acid aldolase (4.1.3.3)
N-FEFIV/AFIVBETILES—E

Escherichia coli

O-Acetyltransferase (2.3.1.-)
O-7EFIILSVRTS5—F

Salmonella enterica subsp. enterica (Salmonella Typhimurium)

Acid phosphatase (3.1.3.2)
R R I78—+ (phoNT)

Shigella flexneri

Acyl-CoA oxidase (1.3.3.6)
TV ICoAFFHE—F

Paenarthrobacter ureafaciens (Arthrobacter ureafaciens)

Acyl-CoA synthetase
7 ILCoAY U THE—E

Pseudomonas fragi

N-Acylglucosamine 2—epimerase (5.1.3.8)
N-F2ILT I aYIY 2-TEAS—Y

74

S-adenosyl-L-homocysteine hydrolase (3.3.1.1)
S-FT/VII-L-TRELVRTA VMK fREER (sahH)

Saccharomyces cerevisiae

ADP-specific glucose/glucosamine kinase

Sk o

Pyrococcus furiosus

Alanine dehydrogenase (1.4.1.1)
T7=UTEROS S —t (ald)

Bacillus subtilis

Alanine dehydrogenase (1.4.1.1)
T75=vTERO4SF—+ (AlaDH)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Alanine dehydrogenase (1.4.1.1)
TI=vTEROS S —t

Klebsiella aerogenes (Enterobacter aerogenes)

Alanine racemase (5.1.1.1)
TI3=o5tuv—t

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Alcohol dehydrogenase (1.1.1.1)
FILaA—ILTERBY S —+ (adhB)

Zymomonas mobilis

Alkaline phosphatase
TIVA)KRRI75—E

Bacillus badlius

Alkaline phosphatase (3.1.3.1)
FILHIKRRI72—E

Escherichia coli

Alkaline phosphatase (3.1.3.1)
TILHYRRT7E—+ (phoA)

Shewanella sp. T3-3

Alkaline protease (3.4.21.62)
FILh)TaF7—E

Bacillus sp. KSM-KP-43

o —Amidating enzyme (1.14.17.3)
A-TITATAVY IUHAL

Xenopus laevis

FIVAYAAIIL

Amine oxidase (1.4.3.4, 1.4.3.21, 1.4.3.22)
FIUARLE—t

Aspergillus oryzae

o —Amino acid ester acyl transferase
TI/BIRATILT VNS RIS — (aet)

Sphingobacterium siyangense

D-Amino-acid oxidase (1.4.3.3)
D-7S/BA X —F

Candida boidinii

D-Amino acid oxidase (1.4.3.3)
D-73/E{LEESR (DAO)

Fusarium equiseti

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

74

D-Aminoacylase (3.5.1.14)
D-72/7 55—t

Achromobacter xylosoxidans




D-Aminoacylase (3.5.1.14)
D-72/75—t

Aquamicrobium lusatiense (Defluvibacter lusatiensis)

Aminoglycoside phosphotransferase (2.7.1.-)
T2/ YIAVRRRKISI VR TS5—F

Escherichia coli

Aminopeptidase T (3.4.11.-)
FIIRTFE—H T

Thermus aquaticus

o —Amylase (3.2.1.1)
a-735—+t (amyl)

Bacillus licheniformis

o -Amylase (3.2.1.1)
a-7I5—E (amyW)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

o —-Amylase (3.2.1.1)
a-7I5—t

Geobacillus stearothermophilus (Bacillus stearothermophilus)

o —Amylase (3.2.1.1)
a-7i7—

ek

B —Amylase (3.2.1.2)
RIVN—RERTIZ5—F (amyM)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Amylomaltase (2.4.1.25)
FTIATILE— (mal@)

Thermus aquaticus

Arginase 1(3.5.3.1)
FLXS—F 1

(=

Aspartate ammonia-lyase (4.3.1.1)
T RIS E—E

Corynebacterium glutamicum (Brevibacterium flavum)

Aspartate ammonia—lyase (4.3.1.1)
T RINLE—1 (aspA)

Escherichia coli

Benzoylformate decarboxylase (4.1.1.7)
ARUVAIFBETHILRFSF—H (mdC)

Pseudomonas putida

Bilirubin oxidase (1.3.3.5)
EYLE FFIE—F

Bacillus subtilis

Bisphosphoglycerate mutase (5.4.2.4) ek
ERRRKRY ) BELA—E
Blood coagulation factor X (3.4.21.6) ek

i E X EF (FX) (F10)

D-N-Carbamoylase (3.5.1.77)
D-AILNEALS—F

Shinella sp. AJ11199

Carbonyl reductase (1.1.1.-)
HILIRZ L ETEER

Torulaspora delbrueckii

Carbonyl reductase (1.1.1.36)
ANKRZIVETER

Cupriavidus necator

Carbonyl reductase (1.1.1.212)
HILRZIVETEESR

Geobacillus stearothermophilus

Carboxylate reductase (1.2.99.6)
HIVRUBEL A 93—+ (acar)

Gordonia effusa

Carboxylesterase (3.1.1.1)
ALRES VI RTS5—F (ear)

Arthrobacter ramosus

Carboxylesterase (3.1.1.1)
ANREVIWIRTS—E

Aspergillus flavus

Catalase (1.11.1.6)

Aspergillus niger

HhE5—+F

Catalase (1.11.1.6) Escherichia coli

HhE5—+

Catalase (1.11.1.6) Talaromyces pinophilus (Penicillium pinophilum)
HE5—E

Cellulase (3.2.1.4)
)L 5—+ (NCEX)

Humicola insolens

Cellulase (3.2.1.4)
)L 5—1 (sced)

Trichoderma viride (Hypocrea rufa)

Cholesterol dehydrogenase (1.1.1.145/5.3.3.1)
JALATFO—ILTEFRSF—E

Nocardia asteroides

Cholesterol esterase (3.1.1.13)
ALRATEA—ILIRTS—

Xanthomonas sp. No.81-13

Cholesterol oxidase

aLRAFO—)LA XI5 —F

Brevibacterium sterolicum

Cholesterol oxidase (1.1.3.6)
JALATFA—)LA XI5 —F

Chromobacterium sp. DS—1

Cholesterol oxidase (1.1.3.6)
ALRATA—LA XIS —E

Corynebacterium cholesterolicum

Cholesterol oxidase (1.1.3.6)
OALAFAO—)LAF 58—t

Pseudomonas sp. ST-200

Cholesterol oxidase (1.1.3.6/5.3.3.1)
JLATA—)LA X4 —E

Rhodococcus erythropolis

Cholesterol oxidase (1.1.3.6)
ALATA—ILAFIH—F

Rhodococcus hoagii (Rhodococcus equi)




Cholesterol oxidase

ALRTFO—)LAFIE—F

Streptomyces albulus

Cholesterol oxidase
JALRTA—LAFIE—F

Streptomyces aspergilloides

Choline kinase (2.7.1.32)
=

Saccharomyces cerevisiae

Choline oxidase (1.1.3.17)
YU FFIH—+ (CoD)

Arthrobacter globiformis

Choline oxidase (1.1.3.17)
a4 X4 —+ (COD)

Saccharomonospora glauca

Choline—phosphate cytidylyltransferase (2.7.7.15)
aYYUBESFOVNNS TS5 —E

Saccharomyces cerevisiae

Chorismate mutase (5.4.99.5)
JYRI@LI—E

Rosellinia sp. PF1022 432-26

Creatinase (3.5.3.3)
ILT7FF—E

Alcaligenes sp. KS-85

Creatinase

ILT7FI—E

Flavobacterium sp. U-188

Creatine kinase B chain, M chain (2.7.3.2)
ILTFox+—+t (CKB, CKM)

(=

Creatininase (3.5.2.10)

Flavobacterium sp. U-188

LT F=—F—E

Creatininase (3.5.2.10) Pseudomonas putida
ILTF=F—t

Cre recombinase P1 phage

Cre ')V EF—+ (cre) P1 J7—o

Cyclomaltodextrinase (3.2.1.54)
A%V TR F—H

Lysinibacillus sphaericus (Bacillus sphaericus)

Cysteine dioxygenase (1.13.11.20) ek
SRTAVCH RIS —8

Cytochrome b5 ek
koA L b5

Cytochrome P450 1A1 (1.14.14.1) ek
0L P450 1A1

Cytochrome P450 1A2 (1.14.14.1) ek
R0 L P450 1A2

Cytochrome P450 2A6 (1.14.14.1) ek
SR04 P450 2A6

Cytochrome P450 2B6 (1.14.14.1) ek
k0L P450 2B6

Cytochrome P450 2C8 (1.14.14.1) ek
<+0A L P450 2C8

Cytochrome P450 2C9 (1.14.14.1) ek
b0 L P450 2C9

Cytochrome P450 2C9%1 (1.14.14.1) (=
< k0L P450 2C9%1

Cytochrome P450 2C18 (1.14.14.1) ek
k0L P450 2C18

Cytochrome P450 2C19 (1.14.14.1) (=
k0L P450 2C19

Cytochrome P450 2C19%1 (1.14.14.1) =
R0 L P450 2C19%1

Cytochrome P450 2D6 (1.14.14.1) ek
k0L P450 2D6

Cytochrome P450 2E1 (1.14.14.1) ek
ko0l P450 2E1

Cytochrome P450 3A4 (1.14.14.1) =
b0 L P450 3A4

Cytosolic aspartate aminotransferase in human hepatocytes (2.6.1.1) = 8

EFFHREER T RNSEUBTI/ S RT5—1H (AST)

3-dehydroquinate synthase (4.2.3.4)
3-TEFOXFES 32—+ (aroB)

Escherichia coli

3-dehydroshikimate dehydratase (4.2.1.118)
3-TEFAYFIMTERSS—F (asbF)

Bacillus thuringiensis

3-deoxy—D—arabino—2-heptulosonic acid 7-phosphate synthase (2.5.1.54)
3-TA ¥ -D-arabino-~ATVOVUEE 7-) B S—+F (DAHPL Y
2—+)

Corynebacterium glutamicum

3-deoxy—D-arabino—2-heptulosonic acid 7-phosphate synthase (2.5.1.54)
3-TF ¥ -D-arabino-~"TFYBY B 1-L B 2 3—E (aroF)

Escherichia coli

Diaphorase (1.6.99.-)
TR —E

Geobacillus sp. Y4.1MC1




Dihydrocoumarin hydratase (3.1.1.35)
JERFOYRYVERSA—E

Acinetobacter calcoaceticus

Dihydrofolate reductase (1.5.1.3)
CERDERETESR

Escherichia coli

Diol dehydrogenase (1.1.1.-)
CH—IBKREER

Shinella zoogloeoides

Disulfide oxidoreductase DsbA
DRI FEE R B BERDsbA (dsbA)

Escherichia coli

DNA ligase (6.5.1.1)

Escherichia coli

DNA UHi—¥

DNA ligase (6.5.1.1) T4 phage
T4 DNA )H—+ T4 77—
DNA methyltransferase (2.1.1.37) IR

DNA AF LSV RTx5—+H (Dnmt ')

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

Thermus aquaticus

DNA polymerase (2.7.7.7)
DNA 7R 45—+

Bacillus caldotenax

DNA polymerase (2.7.7.7)
DNA 7RY *5— (ffif B i)

Thermococcus kodakarensis (Pyrococcus sp. KOD1)

DNA polymerase 1 (2.7.7.7)
DNA RYAS5—F'1

A phage
SLETF—D

DNA polymerase 1 (2.7.7.7)
DNA 7R 45—+ 1(polA)

Escherichia coli

DNA polymerase 1 (2.7.7.7)
Taq DNATRYAS5—F |

Thermus aquaticus

DNA polymerase 1(2.7.7.7)
Tth DNARYAS5—F 1

Thermus thermophilus

DNA polymerase 1 (2.7.7.7)
Pfu DNA R AS5—F |

Pyrococcus furiosus

DNA polymerase Ill 3 subunit (2.7.7.7)
DNARYAS—H Il B HTa=whk

Escherichia coli

DNA polymerase Ill € subunit (2.7.7.7)
DNA RYAS—+ T £ T 1=y (dna@)

Escherichia coli

DNA polymerase B (2.7.7.7) vk

DNA RYAS5—+H B

DNA polymerase n (2.7.7.7) ek
DNARYAS—E 7

DNA polymerase k (2.7.7.7) ek

DNA RYAS—+H «

DNA repair protein RAD51 ek

Rad51 2> /398 (RAD5T)

DNA repair protein RAD52 ek

Rad52 4> /)& (RAD52)

Duplex—specific nuclease XI)A4H=
ZAREBEMXILT—E

Duplex-specific nuclease X)A4H=
ZARBEEFREMRILT— ZDSN M2

Duplex-specific nuclease BRSN\H=

—KEREHXILT—E

dUTPase (3.6.1.23)
dUTPase (ifit Z814%)

Sulfolobus islandicus rod-shaped virus 1
SIRV-1

Endonuclease Cas9 (3.1.-.-)
IVRXYL7—t Casd

Streptococcus pyogenes

Endonuclease V (3.1.21.7)
IVEXILT7—EV

Thermotoga maritima

FLP recombinase
FLP YavE+—+ (FLP)

Saccharomyces cerevisiae (2 (4 m plasmid)

Formate dehydrogenase (1.17.1.9)
TR KRB S

Mycobacterium vaccae (Mycolicibacterium vaccae)

Formate dehydrogenase (1.17.1.9)
FBTernsy—+

Ogataea methanolica (Pichia methanolica)

Fructokinase (2.7.1.4)
ILORFF—+ (fk)

Zymomonas mobilis

Fructosyl-amino acid oxidase (1.5.3.-)

TGNV WRTFRF XL E—F

Coniochaeta sp. NISL9330

Fructosyl-amino acid oxidase (1.5.3.-)

TIVIRVIVTI/BAFIE—F

Corynebacterium sp. 2—4—1

Fructosyl-amino acid oxidase (1.5.3.-)

IO IWTI/BA T —E

Fusarium fujikuroi (Gibberella fujikuroi)

Fructosyl-amino acid oxidase (1.5.3.-)

TWIRVWRTFEFHRLE—F

Penicillium terrenum (Eupenicillium terrenum)




o —1,6— Fucosyltransferase
a-1,6-7aAV IS RT5—E

(=

Galactokinase (2.7.1.6)
AS9+FF—+ (galK)

Escherichia coli

Galactose 1-phosphate uridylyltransferase (2.7.7.10)
HIOR—R-1-YEEDIDY IS RTT5—H (galT)

Escherichia coli

B —Galactosidase (3.2.1.23)
B-HSURE—E

Pyrococcus furiosus

B —1.4-Galactosyltransferase
B-14-HZU ISV RTIS—F

(=

Endo-1,4- 3 -D-glucanase (3.2.1.4)
IL5—E

Bacillus sp. KSM-S237

Endo—1,4- 8 -D-glucanase (3.2.1.4)
wILS5—E

Pyrococcus horikoshii

Endo-1,4- 3 -D-glucanase (3.2.1.4)
tILT— (reel)

Rhizopus oryzae (Rhizopus arrhizus)

Endo-1,4- 8 -D—glucanase (3.2.1.4)
LS5 — (stce)

Staphylotrichum coccosporum

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
75—t

GlcNAc—phosphate mutase (5.4.2.3)
GleNAc-!) U BE L\ B— (AGMT)

Saccharomyces cerevisiae

Glucokinase (2.7.1.2)
JiLaxF—+ (yqeR)

Bacillus subtilis

Gluconate dehydratase (4.2.1.39)
TNAVBTERSS—t

Achromobacter xylosoxidans

Glucose dehydrogenase

JINaA—RTEFRSF—t

Acinetobacter baumannii

Glucose dehydrogenase (1.1.1.47)
T a—RBKFRER

Bacillus subtilis

Glucose dehydrogenase (1.1.1.119)
JIa—RTeERBSFH—F

Thermoplasma volcanium

Glucose dehydrogenase (1.1.5.2, 1.1.5.9)
J I a—RTERO4+—+ (GDH)

Priestia megaterium (Bacillus megaterium)

Glucose dehydrogenase (1.1.5.9)
JIWa—RTERRSF—H

Botryotinia fuckeliana

Glucose dehydrogenase (1.1.5.9)
JILa—RTEFRSF—t

Mucor circinelloides (Mucor pranii)

Glucose dehydrogenase (pyrroloquinoline—quinone (PQQ) —dependent)
(1.1.5.2)
Eonx/Uy—F/0 PAQRFMET La—RTERDSF—H

Acinetobacter calcoaceticus

Glucose—1-phosphate uridylyltransferase (2.7.7.9)
TIWa—R-1-YU DYDY IS RT5—H (gall)

Escherichia coli

Glucose—6-phosphate dehydrogenase (1.1.1.49)
J I a—R-6-YUEETERO4S > —+ (G6PDH)

Chloroflexus aurantiacus

Glucose—6—-phosphate dehydrogenase (1.1.1.49)
JILa—R-6- o BTEFOS S —F

Cyanidium caldarium
4571334

Glucose-6-phosphate dehydrogenase (1.1.1.49)
JILa—R-6-JUBTEFASYF—F

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Glucose—6—phosphate dehydrogenase (1.1.1.49)
TNa—R-6-YoBTEFOY—

Leuconostoc mesenteroides

Glucose—6—-phosphate dehydrogenase
JIa—R-6-YUETEFOSF—F

Leuconostoc pseudomesenteroides

a -Glucosidase (3.2.1.20)
a-7 a5 —+ (¢-GLS)

Bacillus sp. KS—108a

o -Glucosidase (3.2.1.20)
a-JILalsd—+

Geobacillus stearothermophilus (Bacillus stearothermophilus)

B —Glucosidase (3.2.1.21)
B~ WAL H —+ (aabgl)

Aspergillus aculeatus

B —Glucosidase (3.2.1.21)
B~ LA H—+ (bel)

Ruminococcus albus

B —Glucosidase (3.2.1.21)
B Il F—t (bglA)

Talaromyces cellulolyticus (Acremonium cellulolyticus)

B -D-Glucosidase (3.2.1.21)
B-D-YILaLsd—¥

Thermoanaerobacter cellulolyticus

B —Glucuronidase (3.2.1.31)
B-F A= F—+

Escherichia coli

Glutamate dehydrogenase (1.4.1.4)
JILEAIUVBTERDS S —

Cyberlindnera jadinii (Candida utilis)




Glutamate dehydrogenase (1.4.1.2)
JILEAIVBTERDS S —+

Pseudomonas sp. 433-3

Glutamate dehydrogenase
JIASIUBTERDS S —E

Brevundimonas vesicularis (Pseudomonas vesicularis)

Glutamate dehydrogenase (1.4.1.3)
JIVES VBRI K REES (GLDH) (gohA)

Pyrococcus endeavori

Glutamate dehydrogenase
JNESUBTERDS F—F

Pyrococcus furiosus

Glutamate dehydrogenase (1.4.1.3)
JIVESUEERR K B2 (GLDH) (gahA)

Thermococcus kodakarensis

L-Glutamate oxidase (1.4.3.11) precursor

L-J LBV BA X —EHIER A

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)
JURILTILTER-83-YVBTERDS S —+ (Gapdh)

E4PPS

Glycerol kinase (2.7.1.30)
JUeA—L¥xF—+

Amycolatopsis sp. 307

Glycerol kinase (2.7.1.30)
FJ)teo0—)Lxr—t

Elizabethkingia meningoseptica (Flavobacterium meningosepticum)

Glycerol kinase

Jtea—)ILEx+—€

Thermus thermophilus (Thermus flavus)

Glycerol-3—-phosphate dehydrogenase (1.1.1.8)
J+eA—)L-3-YLETERASF—

Saccharomyces cerevisiae

Glycerol-3—phosphate oxidase (1.1.3.21)
J)E0a—L-3-) A ¥ A —

Enterococcus faecium

Glycerol-3-phosphate oxidase
L-a-J)Ea—L-3- UL BA T4 —F

Lactococcus cremoris (Lactococcus lactis subsp. cremoris)

Glycerophosphorylcholine phosphodiesterase (3.1.4.2)
JUEARRIAYIILTYUHRR T+ TRT5—H (GPCP)

Escherichia coli

Glycine C—acetyltransferase (2.3.1.29)
TV o-C-THEFILNSVRTTS5—H (kb))

Escherichia coli

Glycogen phosphorylase (2.4.1.1)
J1)a—HURRAKR)S—E

Aquifex aeolicus

Glycogen phosphorylase (2.4.1.1)
J1)a—HURRAKR)S—E

Thermus aquaticus

Glycogen phosphorylase (2.4.1.1)
J1)a—FURRKYS—

Sy HAE

B -Glycosidase 1
B-J)aLE—+1

Pyrococcus furiosus

Hexokinase (2.7.1.1)
~NFYFF—H (HK)

Kluyveromyces marxianus (Kluyveromyces flagilis)

Hexokinase (2.7.1.1)

Rhodothermus marinus (Rhodothermus obamensis)

AFYEF—F
Hexokinase Saccharomyces pastorianus
~FVEF—E

Hexokinase (2.7.1.1) Thermococcus litoralis
~EYEF—t

Histamine dehydrogenase (1.4.99.-)
EXFIUTERBS S —F

Rhizobium sp. 4-9

Histone H3K9 methyltransferase (2.1.1.355)
ERRY H3K9 AFILES 2 RTT5—F (dimb)

Neurospora crassa

Hydantoin racemase (5.1.99.5)
EAVRUSEY—E

Microbacterium liquefaciens

D-Hydantoinase (3.5.2.2)
D-EX UM F—H

Shinella sp. AJ11199

p—Hydroxybenzoate hydroxylase (1.14.13.2)
p-EFOFLREFHEROFSF—+ (pHBH)

Comamonas testosteroni

p—Hydroxybenzoate hydroxylase (1.14.13.2)
pEFOXLREFHMKEILEESR

Corynebacterium glutamicum

p—Hydroxybenzoate hydroxylase (1.14.13.2)
p-EFOF L RRFHEROF S5 —F (pHBH)

Pseudomonas fluorescens

3-Hydroxybutyrate dehydrogenase (1.1.1.30)
-EROXEREKREER

Ralstonia pickettii

3-Hydroxybutyrate dehydrogenase (1.1.1.30)
3-EF O EREARG K REESR (3-HBDH)

Thermus thermophilus

Hydroxymethylglutaryl-CoA reductase (1.1.1.88)
NAROXRIAFILY LAY JLCoA LE 95—

Pseudomonas sp. 1-MV

12 o —Hydroxysteroid dehydrogenase (1.1.1.176)
120-EFAF L RTASRTERFAS F—+F

Bacillus sp. B0865

3 a -Hydroxysteroid dehydrogenase (1.1.1.50)
30-EROFLRFOARFEROY +—1

Comamonas testosteroni




4-Hydroxy—tetrahydrodipicolinate reductase (1.17.1.8)
VO KGR EESR (dapB)

Escherichia coli

4-Hydroxy—tetrahydrodipicolinate synthase (4.3.3.7)
YO E SR EER (dapA)

Escherichia coli

Inorganic polyphosphate / ATP-glucomannokinase

AR ATP-S )Lavy /5 —H

Arthrobacter sp. KM

Inosine 5'-monophosphate dehydrogenase (1.1.1.205)
1/ 8 ——)UoBTERBS S —

Bacillus subtilis

Isocitrate dehydrogenase (1.1.1.41)
NADHEMA VYTV B TEFOS S —+ (ICDH)

Acidithiobacillus thiooxidans

Isocitrate dehydrogenase (1.1.1.41, 1.1.1.42)
AVHOIVBTEROS+—€

Saccharomyces cerevisiae

Isocitrate dehydrogenase (1.1.1.42)
AV IUBTEROS +—F (ICDH)

Thermus aquaticus

Isoleucine—tRNA ligase (6.1.1.5)
AYBALARNAYH —E (ileS)

Escherichia coli

Isopropanol dehydrogenase (NADP ™) (1.1.1.80)
S FOE LT I aA—ILEKEEES (adh)

Clostridium beijerinckii

Keto acid dehydrogenase (1.1.1.-)
ThEEETTEER

Enterococcus faecalis

Keto acid dehydrogenase (1.1.1.-)
ThEETTEER

Leuconostoc mesenteroides subsp. dextranicum

Keto acid dehydrogenase (1.1.1.-)
TR TTEER

Oenococcus oeni (Leuconostoc oenos)

o —Keto ester reductase (& ~Keto amide reductase)
a-7hbIRTIVETEER (o -TMPIFETER)

Saccharomyces cerevisiae

Ketoreductase (EvaE)
ThLAE 93—+ (evak)

Amycolatopsis orientalis

L-Lactate dehydrogenase (1.1.1.27)
L-ZLEETEROS F—F

Bifidobacterium longum

L-Lactate dehydrogenase (1.1.1.27) oY
BB FERRS S —t

L-Lactate dehydrogenase (1.1.1.27) =iy} U]
L-3LEETEFDSF—E (LDHB)

B-type L-Lactate dehydrogenase (1.1.1.27) ek

BRABTERRSF—F

D-Lactate dehydrogenase (1.1.1.28)
D-3LE&TERFO%S 5 —+ (D-LDH)

Bifidobacterium longum

D-Lactate dehydrogenase (1.1.1.28)
D-2E&TEFA4S 5 —+ (D-LDH)

Lactiplantibacillus pentosus (Lactobacillus pentosus)

D-Lactate dehydrogenase (1.1.1.28)
D-EIETEFOYF—F

Limosilactobacillus fermentum (Lactobacillus fermentum)

D-Lactate dehydrogenase (1.1.1.28)
D-3.BTERB%4F—+ (D-LDH)

Pediococcus acidilactici

L-Lactate dehydrogenase (1.1.2.3)
NADIEIXRFF M L-EEETEF DS F— (/D)

Escherichia coli

L-Lactate oxidase

IBAF T —F

Aerococcus viridans

L-Lactate oxidase (1.13.12.4)
L-ZLEEA ¥4 —+ (fox)

Enterococcus sp. NBRC 3427

Leucine dehydrogenase (1.4.1.9)
O/ U FERRYF—E€

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Leucine dehydrogenase (1.4.1.9)
o4 oFeroy+—+

Thermoactinomyces intermedius

Levansucrase (2.4.1.10)
LNV RYZ5— (sucZE2)

Zymomonas mobilis

Lipoprotein signal peptidase (3.4.23.36)
YIRE VBT FILRTFH—E (IspA)

Escherichia coll

Luciferase (1.13.12.6)

Cypridina noctiluca

Woz5—t D WPEG I
Luciferase (1.13.12.6) Vargula hilgendorfii
75— IR

Luciferase (1.13.12.7) Luciola cruciata
LI5—t FoOREIL
Luciferase (1.13.12.7) Luciola lateralis
noo5—t AR
Luciferase (1.13.12.7) Photinus pyralis
LNI5—t ERAZ2IL

Luciferase (1.13.12.7) Pyrearinus termitilluminans
W75 —F EA)IAAYF LY
Luciferase (1.13.12.7) Rhagophthalmus ohbai
NIz5—¥ AUFETHREIL




Red-bioluminescence eliciting luciferase (1.13.12.7)

FREELILTIS—F

Phrixothrix hirtus
KB R

Lysine decarboxylase (4.1.1.18)
DOV TAILRFLF—+ (cadA)

Escherichia coli

Lysine—sensitive aspartokinase Il (2.7.2.4)
VOUEEREER (lysC)

Escherichia coli

Lysophospholipase (3.1.1.5)
YRR TA4Y78—F (LYPL)

Escherichia coli

Lysoplasmalogen specific phospholipase D (3.1.4.39)
YIS0 U REMERR T4 /8—+ D (LPLD)

Thermocrispum sp. RD004668

Lysozyme (3.2.1.17) T7 phage

Y F—Ls T1 97—

Malate dehydrogenase (1.1.1.-) Cyanidium caldariumb
YUdBTERRT T —F A7aag4

Malate dehydrogenase (1.1.1.-)
YUdBTERRT T —F

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Malate dehydrogenase (1.1.1.37)
)OI TERDS F—F (mdh)

Thermus thermophilus (Thermus flavus)

Maleate isomerase (5.2.1.1)

RLAVBAYAT—E

Alcaligenes faecalis

Maleate isomerase (5.2.1.1)

RLAVBAVAS—E

Arthrobacter globiformis

Maltose phosphorylase (2.4.1.8)
TIIV—RKRREKR)F—E

Enterococcus hirae

Mannosyl-oligosaccharide @ —1,2-mannosidase 1B (3.2.1.113)
a-12-%2 /5 —E (mns1B/msdS)

Aspergillus phoenicis (Aspergillus saitoi)

O-methyltransferase (2.1.1.68)
O-AF VbS5V RT5— (omt)

Niastella koreensis

Mevalonate kinase (2.7.1.36)
ANAVEEEF—F

Saccharomyces cerevisiae

NADH dehydrogenase [quinone] (1.6.5.9)
NADH FERBZF—E [F/2]

Priestia megaterium (Bacillus megaterium)

NAD" kinase (2.7.1.23)
NAD" 74—+ (ppnK)

Mycobacterium tuberculosis

NAD" pyrophosphatase / 5'-nucleotidase (3.6.1.22 / 3.1.3.5)
NAD" EORRI7 82—t /5-RILAFH —E (nadN)

Haemophilus influenzae

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

Geobacillus stearothermophilus

NADPH-Cytochrome P450 reductase (1.6.2.4)
NADPH-P450 ;& Tl &

Saccharomyces cerevisiae

Neutral protease (3.4.24.28)
FHEITOTT—E (nprS)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Nicotinamide mononucleotide adenylyltransferase (2.7.7.1)
ZAFUTIRE/RILAFRET TS XT5—E (NMNAT)

Thermus thermophilus

Nicotinamide mononucleotide adenylyltransferase 1 =
ZAFVTIRE/RYLAFRTTZYIMS U RT5—H (NMNATT)
Nicotinamide mononucleotide adenylyltransferase 2 ek
ZAFUTEIRE/RYLAFRTTZYILNS D RT5—H (NMNATZ2)
Nicotinamide mononucleotide adenylyltransferase 3 =

ZaAFUTEIRE/IRILAFRTTZYILNS D RT5—H (NMNATS)

Nitrate reductase (1.7.1.2)
EEETE R

Aspergillus niger var. macrosporus

Nitrile hydratase @, S subunit (4.2.1.84)
=kJ)JILERSS—+ (Nhase) @, BHT1=yk

Pseudonocardia thermophila

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

Rhodococcus rhodochrous

Nuclease S; (3.1.30.1)
XPLT7—E S,

Aspergillus oryzae

Nucleoside deoxyribosyltransferase Il (2.4.2.6)
ROLAVRTHF IR ILE S RTT5—F U(ndt)

Lactobacillus helveticus

Nucleoside kinase (2.7.1.-)

XYLA LR FF—H (BTHI1158)

Burkholderia thailandensis

(R)-2-octanol dehydrogenase (1.1.1.1)
(R-2-# 94 /— LRk FRBEHR

Ogataea wickerhamii (Pichia finlandica )

Ornitine decarboxylase (4.1.1.17)
FTIL=FoTHLRXLS—

E4PPS

Orotidine—5'-phosphate decarboxylase (4.1.1.23)
FOFOU-5-YUBETHALRFLS—E

Neurospora crassa

Oxalate decarboxylase (4.1.1.2)
AR R EEEER

Bacillus subtilis




Oxaloacetate decarboxylase (4.1.1.112, 7.2.4.2)
XY OEBETHILRFLS5—F (oac)

Pseudomonas sp. 1847A4

Peroxidase C1A (1.11.1.7)
RILAFLHT—ECIA

t/IAVTHE

Phenylalanine dehydrogenase (PheDH) (1.4.1.20)
I LTS TERASF—F

Thermoactinomyces intermedius

Phosphoenolpyruvate carboxylase (4.1.1.31)
RRARI/—ILENLEVEBALRFLS—FE

Komagataeibacter hansenii (Acetobacter hansenii, Gluconacetobacter
hansenii)

Phosphoenolpyruvate synthase (2.7.9.2)
RRARI/—ILEIEV B S—1 (ppsA)

Escherichia coli

6-Phosphofructokinase (2.7.1.11)
6-RARTILYLFF—+ (pfkA)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

B —Phosphoglucomutase (5.4.2.6)
B —HRRKRYT NALG—H

Lactococcus lactis

Phosphoglucose isomerase (5.3.1.9)
RARY ILA—RAYA5—F

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Phosphoglycerate dehydrogenese (1.1.1.95)
-RRRT YU BTERRS S —E

Corynebacterium glutamicum

Phosphoglycerate mutase (5.4.2.11) ek
M BIRZHRT YV B LE—
Phosphoglycerate mutase (5.4.2.11) vk

B BARRKRT LYV LI —E

Phospholipase A, (3.1.1.4)
RRARYS—E A,

Streptomyces violaceoruber

Phospholipase D (3.1.4.4)
R RA1)s8—+ D (PLD)

Streptomyces chromofuscus

Phosphomannose isomerase (5.3.1.8)

RRKRYY /—RAYA5—+ (manA)

Escherichia coli

Phosphopantetheinyltransferase
RRBRNOTTZILNS DV RTTS5—F (entD)

Escherichia coli

Phosphopentomutase (5.4.2.7)
RAKRRU M LE—E

Thermus thermophilus

Polynucleotide 5'-hydroxyl-kinase (2.7.1.78)
T4 RYXYLAFRFFH—H

T4 phage
T4 I7—o

Polyphosphate kinase (2.7.4.1)
RYY X F—F (ppk2)

Ensifer meliloti (Sinorhizobium meliloti )

Polyphosphate:AMP—-phosphotransferase
RYY2 B AMP-7R KRR SV 25—

Acinetobacter johnsonii

Proline—4-hydroxylase (1.14.11.1)
L-FOUy 4 GkE LS

Dactylosporangium sp. RH1

L—Proline cis—4—hydroxylase (1.14.11.56)
L-7aY> 4 ficis/kBEbBER

Ensifer meliloti (Sinorhizobium meliloti)

Proline racemase (5.1.1.4)

oy stev—+

Acetoanaerobium sticklandii (Clostridium sticklandii)

Protease 3C (3.4.22.28)
ZOT77—+ 3C

Human rhinovirus B14

ErSA/01)LA Bl4

Protease PFUS (3.4.21.-)
Ja57—+ PFUS

Pyrococcus furiosus

Protein phosphatase 2A, A-subunit (3.1.3.16) ek
TATAVERRI7A—HE2A(PP2A) AT 1=y
Protein phosphatase 2A, C—subunit (3.1.3.16) =

TOFAURRI7A—E2A(PP2A) CH T 1=wh

Protocatechuate 3,4—dioxygenase & chain, B chain (1.13.11.3)
TOrhTIEE 3.4-CH X4 F—E (PCO) (a SR U B #H) (pcaG,
pcaH)

Acinetobacter baumannii

Purine nucleoside phosphorylase (2.4.2.1)
TV RYLAVRRRKR)S—E

Cellulomonas flavigena

Purine nucleoside phosphorylase 1(2.4.2.1)
TV RGLA L RRRERS—F 1(punA)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Pyranose oxidase (1.1.3.10)
ES/—RF XI5 —¥

Trametes versicolor (Coriolus versicolor)

NI357

Pyrimidine nucleoside phosphorylase (2.4.2.3, 2.4.2.4)
EVIOURILA L THRARYZT—H (pyn)

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Pyruvate decarboxylase (4.1.1.1)
EIEVETHILRELS—H (pde)

Zymomonas mobilis

Pyruvate kinase (2.7.1.40)
EIEVEY—F

A

Pyruvate, orthophosphate dikinase (2.7.9.1)
EIAR—bFIILYKRRTT—FDFF—+ (PPDK)

Microbispora rosea

RecA protein
RecA 221\ & (recA)

Thermus aquaticus




Restriction—Modification system

HR-ER: FRBERUVZDAFS—E

Site-specific deoxyribonuclease BamHI (3.1.21.4)
#HIPREZ S BamHI

Bacillus amyloliquefaciens

Site—specific deoxyribonuclease Banlll (3.1.21.4)
HIPREZS Banlll

Aneurinibacillus aneurinilyticus (Bacillus aneurinolyticus)

Site—specific deoxyribonuclease Fokl (3.1.21.4)
HilBREESR Fokl

Planococcus okeanokoites (Flavobacterium okeanokoites, Planomicrobium
okeanokoites)

Site—specific deoxyribonuclease Haelll (3.1.21.4)

HIPREESR Haelll

Haemophilus aegyptius

Site—specific deoxyribonuclease Hincll (3.1.21.4)

HPREZSR Hincll

Haemophilus influenzae

Site—specific deoxyribonuclease Hindlll (3.1.21.4)
HlFREESR Hindll

Haemophilus influenzae

Site—specific deoxyribonuclease Hinfl (3.1.21.4)
#ilBREESR Hinfl

Haemophilus influenzae

Site-specific deoxyribonuclease Hpal (3.1.21.4)
il PREESR Hpal

Haemophilus parainfluenzae

Site—specific deoxyribonuclease Mbol (3.1.21.4)
#ilBREZ3R Mbol

Moraxella bovis

Site—specific deoxyribonuclease NgoMI (3.1.21.4)
il BREEZR NgoMI

Neisseria gonorrhoeae

Site—specific deoxyribonuclease NspV (3.1.21.4)
HlPREZSR NspV

Nostoc sp. PCC 7524

Site—specific deoxyribonuclease Pstl (3.1.21.4)
HIFREER Pstl

Providencia stuartii

Site—specific deoxyribonuclease Smal (3.1.21.4)
FilBREZSR Smal

Serratia marcescens

Site—specific DNA-methyltransferase BamHI (2.1.1.113)
AFZ5—+ BamHI

Bacillus amyloliquefaciens

Site-specific DNA-methyltransferase Fokl (2.1.1.72)
AFZ—1 Fokl

Planococcus okeanokoites (Flavobacterium okeanokoites, Planomicrobium
okeanokoites)

Site—specific DNA-methyltransferase Haelll (2.1.1.37)
AFZ5—+- Haelll

Haemophilus aegyptius

Site-specific DNA-methyltransferase Hincll (2.1.1.72)
AFZ5—= Hincll

Haemophilus influenzae

Site—specific DNA-methyltransferase Hindlll (2.1.1.72)
AFZ5—+ Hindll

Haemophilus influenzae

Site—specific DNA-methyltransferase Hinfl (2.1.1.72)
AFZ5—= Hinfl

Haemophilus influenzae

Site—specific DNA-methyltransferase Hpal (2.1.1.72)
AFZ5—+ 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)
AF5—+ 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)
AFS5—+ Pstl

Providencia stuartii

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

Serratia marcescens

Reverse transcriptase (2.7.7.49)

YIN—RMS VRO TA—E (FEEEER)

Moloney murine leukemia virus
EO-—YIREMFEIAILA (M-MuLV)

Ribonuclease T, (4.6.1.24)
DRXOLT7—E T,

Aspergillus oryzae

RNA ligase (6.5.1.3) T4 phage
TARNAUH—Y T4 7=
RNA polymerase (2.7.7.6) SP6 phage
SP6 RNA FRYAS—+t SP6 J7—o
RNA polymerase (2.7.7.6) T7 phage

T7 RNA RUAS—H T127—2
RNA polymerase Il subunit RPC155 (2.7.7.6) ek

RNA 7R AS—+ M+ J 1 =yFRPC155

Saponin—-decomposing enzyme

YR=D 5 fEEE S (SDA)

Aspergillus oryzae

Saponin—decomposing enzyme

HIR= RS (sde)

Penicillium brefeldianum (Eupenicillium brefeldianum)

Saponin—decomposing enzyme

YR=D 5 REER (sdn)

Fusarium neocosmosporiellum (Neocosmospora vasinfecta)




Sarcosine oxidase (1.5.3.1)

YLaioAFIHE—¥

Arthrobacter globiformis

Sarcosine oxidase (1.5.3.1)

oA R g—+

Bacillus sp. KS-A11

Secondary alcohol dehydrogenase (1.1.1.1)
BT I a—ILBIKEBER

Candida parapsilosis

Secondary alcohol dehydrogenase (1.1.1.1)
2T ILI— LK ERER

Rhodococcus erythropolis

Secretory KEX2 protease (3.4.21.61)
2B KEX2 Fo77—t

Saccharomyces cerevisiae

Serine hydroxymethylase (2.1.2.1)
YU ERAF O AFILNS D R TS5 —E (glyA)

Escherichia coli

Serine operon (serA, serB, serC)

I ERRER

Bacillus amyloliquefaciens

o -2,3-Sialyltransferase (2.4.99.4)
a-23->7 L ESEis B R

Photobacterium sp. JT-ISH-224

a -2,3-Sialyltransferase (2.4.99.4)
a-23-L 7 VBB EE R

Photobacterium phosphoreum

o -2,6-Sialyltransferase (2.4.99.1)
a-2,6->7 VBRSBTS

Photobacterium sp. JT-ISH-224

a —2,6-Sialyltransferase (2.4.99.1)
a-2,6-> 7 VBRI EE R

Photobacterium damselae

o —2,6-Sialyltransferase (2.4.99.1)
0 -26->7 L BEERTSEE R

Photobacterium leiognathi

o —2,6-Sialyltransferase (2.4.99.1)
a-26-FIYILNSURITTS—H

(=

Sorbitol dehydrogenase (1.1.1.14)
VILER—ILTERBS S—H

Pseudomonas sp. KS—E1806

Succinyl-diaminopimelate desuccinylase (3.5.1.18)

DOV SRR (dapE)

Escherichia coli

Sucrose hydrolase (3.2.1.26)
R —RNMNK5 EEER (cscA)

Escherichia coli

Sucrose phosphorylase (2.4.1.7)
RAYA—RKRRKRYS—F

Leuconostoc mesenteroides

Sucrose phosphorylase (2.4.1.7)
RYA—RKRRKRYS—E

Streptococcus mutans

Tartrate—resistant acid phosphatase (3.1.3.2)
ERBIETIERERRTI742—1H (TRAP)

(=

Terephthalate dihydrodiol dehydrogenase (1.3.1.53)
TLIZIVEBIEROSA —)LTEROS F—+ (1phB)

Comamonas testosteroni

Terephthalate 1,2—dioxygenase oxygenase large subunit (1.14.12.15)
TLIZWE 2-CF X T F—EAF I F—E R T1=wh
(tohA2)

Comamonas testosteroni

Terephthalate 1,2—dioxygenase oxygenase small subunit (1.14.12.15)
TLIALE 2-DA X7 F—EFF 5 F—E T azub
(tohA3)

Comamonas testosteroni

Terephthalate 1,2—dioxygenase reductase (1.14.12.15)
TLIRIVE 2-OA X7 F—E LA 93—+ (1phAT)

Comamonas testosteroni

2,3,4,5-Tetrahydropyridine—2,6—dicarboxylate N-succinyltransferase
(2.31.117)

YO SR EER (dapD)

Escherichia coli

Thioredoxin reductase (1.8.1.9)
FALEXULEOE—E

Saccharomyces cerevisiae

Thioredoxin reductase (1.8.1.9)
FALRXS LA HE—E

(=

D-Threonine aldolase (4.1.2.42)
D-bLA =T ILRS—E

Achromobacter xylosoxidans

L-Threonine 3—-dehydrogenase (1.1.1.103)
L-bLA = -3-TEFAS F—F (tdh)

Escherichia coli

Topoisomerase [

rRAYAS—E 1(TOPT)

(=

Transaldolase (2.2.1.2)
FIURTILRS— (tal)

Escherichia coli

Transketolase 1(2.2.1.1)
oY RTINS (thtA)

Escherichia coli

Tryptophanase (4.1.99.1)
r)TRo7F—E

Escherichia coli

Tryptophan operon (tpA, trpB, troC, trpD)
r)TRT7oARAY

Bacillus amyloliquefaciens

Tryptophan operon (trpA, trpB, troC, trpD, troE)
r)TRo7oAROY

Escherichia coll




Tryptophan operon (¢pA, troB)
r)TrRo7  EREERE

Corynebacterium glutamicum

Tyramine oxidase (1.4.3.4)
FSIAFLA—H

Arthrobacter sp. P06240

B —Tyrosinase (4.1.99.2)
B-FOLF—+F (BTY)

Citrobacter intermedius

Tyrosinase (1.14.18.1)
FA S —E

Streptomyces antibioticus

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

Ubiquitin—conjugating enzyme E2 N (2.3.2.23) (=
AEXFURERER (UBE2N)

Ubiquitin—conjugating enzyme E2 A (2.3.2.23) ek
EBIEDONAETE A /(U8 Rad6A(AE X FUHABFR E2 A)
Ubiquitin—conjugating enzyme E2 variant 1a = 8
AEFFUREEER (UEVIa)

E3 ubiquitin—protein ligase MYLIP (2.3.2.27) ek

RINGRIE3LE FFH— (MYLIP)

UDP-GIcNAc—pyrophosphorylase (2.7.7.23)
UDP-GIcNAcE O R K F—E (gmU)

Escherichia coli

Urate synthesis enzymes (xdhg, xdha, xdhb, xdhd, xdhe, xdhq)
FREE S REEREE

Phyllobacterium sp. xsant—25

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

IL7—EAROov

Klebsiella aerogenes

XMP aminase (6.3.5.2)
XMP 734+—+€

Escherichia coli

Xylose isomerase (5.3.1.5)

FO—RAYAT—F (xylA)

Escherichia coli

Xylulokinase (2.7.1.17)
Foax+—+E (xiB)

Escherichia coli

(2) HBetE 22 OB RTFR

A gene A phage
SLEIT7T—D
A1%065:01 FhHEHIL
FEHBE S HEHRA1%065:01
Aequorin Aequorea forskalea (Aequorea aequorea)
IOA) Y (AR NVE)

« —~Amylase inhibitor
aT7IZT—HEAUEES—

Streptomyces nitrosporeus

Amyloid protein ek
FEIAARENA\E(MET7IAAR P K5)

Androgen receptor =
F7orOSIU LT I—( RATFTAMRRILEV DZEERIL/VE)

Annexin A5 ek
TRF¥LU Ab

ATP binding cassette subfamily B member 1 (MDR1) ek
ABCh 52 RR—4— (ABCBT)

ATP binding cassette subfamily B member 11 (BSEP) A X
ABCh5 o XTR—48— (ABCBI 1)

ATP binding cassette subfamily B member 11 (BSEP) ek
ABCrZ Y RiR—4— (ABCB11)

ATP binding cassette subfamily B member 11 (Bsep) vk
ABCh 5 XTR—45— (Abcb11)

ATP binding cassette subfamily B member 1A (Mdr1a) TR
ABChS v RIR—48— (Abcb1a)

ATP binding cassette subfamily B member 1B (Mdr1b) <YIR
ABCh S RFR—45— (Abcb1b)

ATP binding cassette subfamily C member 1 (MRP1) 14X
ABCh5 Y XTR—48— (ABCCT)

ATP binding cassette subfamily C member 1 (MRP1) ek
ABCh 52 RR—48— (ABCCT)

ATP binding cassette subfamily C member 1 (Mrp1) vk
ABCh 5 RTR—48— (AbccT)

ATP binding cassette subfamily C member 2 (MRP2) A4 X
ABCh 5L RR—4— (ABCC2)

ATP binding cassette subfamily C member 2 (MRP2) Hh=94%I)L
ABCh 5 XR—8— (ABCC2)

ATP binding cassette subfamily C member 2 (MRP2) =
ABCh5 Y RTR—8— (ABCC2)

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

ABCr 5> RR—4— (Abcc2)




ATP binding cassette subfamily C member 2 (Mrp2) vk

ABCh 52 RFR—45— (Abcc2)

ATP binding cassette subfamily C member 3 (MRP3) ek

ABCh5 Y XTR—8— (ABCC3)

ATP binding cassette subfamily C member 4 (MRP4) ek

ABCrZ Y R7FR—4— (ABCCH)

ATP binding cassette subfamily C member 4 (Mrp4) vk

ABChS5 2 XTR—48— (Abcc4)

ATP binding cassette subfamily C member 11 (MRP8) ek

ABCh5 Y RTR—8— (ABCCIT)

ATP binding cassette subfamily G member 2 (BCRP) =

ABCh 5 XR—48— (ABCG2)

ATP binding cassette subfamily G member 2 (Bcrp) Sk

ABChS 2 RIR—48— (Abcg2)

B gene A phage
SLET7T—T

BamHI control element Bacillus amyloliquefaciens

EEEMHIERETF

BF2%x012:01 =K

FEHE S M HURBF2+012:01

BF2*015:01 =K

T EHAEE A 1 RBF2+015:01

BP230 (=4

230 kDa$E X ffEH1/R (BP230)

Bt toxin Cry4Aa, partial (amino acids positions 696-851) Bacillus thuringiensis

Bt k33> Cry4Aa (cry4Aa) DERHECFI

C gene A phage
SLEITT—D

Calmodulin Uk

ANES 1YY (Ca” Bt B 13V H)

Calpastatin ek

AIRREF (TTFT7—EBRELV/VEH)

Capsid protein, partial (amino acids positions 118-233) Porcine circovirus 2 (PCV2)

FATUREU OB DOEHHET BHY—ay /)L R2E

ccdB F plasmid

(gyraseflEZ /XU H) F 75X3F

Collagen alpha=1(V) chain ek

Type VaAS—4Y

Collagen alpha—1(VII) chain ek

Type VIAS—45>

C-reactive protein (CRP) =

C RIGHAL /I \VE (I TERIND MBI /D —FE)

o A-crystallin by

aA-D)Y R

Cystatin A =

JREFUA(TETT—EAVEES—)

Cystatin C ek

LRBFLC

Cystatin o vk

DREFU a (TATT—EAVEES—)

Cytoplasmic B —actin =

B-7UFv

D gene A phage
SLET7T—T

Desmoglein 3 IR

TAET LAY 3(Dsg3)

DnaK protein Escherichia coli

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

ARTAT125 95T (PCNA)

DNA polymerase sliding clamp 1 (Proliferating cell nuclear antigen Thermococcus kodakarensis

homolog 1, PCNA 1)

ARTAT12T 957 (PCNAT)

Double-stranded RNA-binding protein 4 2O4XF XS

ZAREHRNAKE B 4> /N EDRB4(DRBY)

E gene A phage
SLET7T—D

Epidermal Fatty Acid Binding Protein =

+RUEREIEERE S 2 /N B (FABPS)

Estrogen receptor =

IRV LETEI—(RTASFHRILEY QDREAREIV/3DE)




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

Fc vy RBKIFc ¥ RODER B2 5! (RIIAMEAELEE)

Fc—gamma Rllla, partial (amino acids positions 16-192) ek

Fc vy RBAMAFc ¥ RIAD &R/ B2 (AT A 14 5810)

Ferritin b4

2z)FY

Ferritin light chain ek

JTYFULEE(FTL)

Fi gene A phage
FLEITF—D

Fibroin heavy chain h4a

247 04A 2 HEH

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

T4TARIF DEHES (HIREERFAY)

Fibronectin, partial (GAAVTGRGDSPASAAGY sequence) ek

247 0RO FDES B MlaEE S U FIILEHESE)

Fibronectin, partial (SLRGDSA sequence) ek

47 AR FUDESEES (MREES T FIL)

Fii gene A phage
SLEITT—D

Fluorescent protein Azami—Green 7HIHI

HIA/NDE Azami-Green

Fluorescent protein Kaede eay>a

AR /NG Kaede

Fluorescent protein KCy JHESAY

HAA /89 E KCy

Fluorescent protein Keima mE AV |

HAEF/DE Keima

Fluorescent protein Kusabira—Orange IHESAY

WA /N8 Kusabira—Orange

Fluorescent protein Midoriishi—-Cyan HYESZ

AR 789 E Midoriishi-Cyan

Fluorescent protein Momiji FHINFHEYLT

IR /9B Momiji

Fluorescent protein MR R |

HIHAINIE MR

Fluorescent protein Tguv AAHTVXFNy

HIAAINDE TGuv

Fluorescent protein Umikinoko—Green 3% /0

HIA 739'E Umikinoko—Green

Fucose-binding lectin
TOI—RFEEMELIF (AAL)

Aleuria aurantia

EAMRFYIRT

Fucose lectin

Aspergillus oryzae

J3—ALIFY

Green fluorescent protein Aequorea coerulescens
GFP *o9357
Green fluorescent protein Aequorea victoria
GFP *Io29357
H-2D° I9R

T EMRGEA S HUREH-2D°

H-2D° XIR

T EHRE A HURH-2D°

H-2D* IR

¥ EREE A HUREH-2D"

H-2K" I9R

T EMRBEAEHEH-2K

H-2K* XIR
TEEREA M HRA-2K

H-2K" IR

F EREE A HUREH-2K"

H-2L° IR

T EHBES M RH-2L

HLA-A Er
FEMBESHEIRA

HLA-B Er
TEMBESHENEB

HLA-Cw ek

FEMBESEREACWY




HLA-DRA1 Er

FEHMBES ERREDRAI

HLA-DRBH1 ek

FTEMBES EHEDRBI

HLA-E Er

TEMBESERRE

I gene A phage
SLEITT—D

J gene A phage
SLETF—T

lacl repressor
lacl ') F Lyt —( Lactose operon Regulator gene)

Escherichia coli

Jacl? repressor

JacI’ ') FLyH—( Lactose operon Regulator gene)

Escherichia coli

Leukemia inhibitory factor <R

B IR E R F (L)

lom gene A phage
SLEIT7T—D

Mating factor -1
o AFEIEF

Saccharomyces cerevisiae

Methyl-CpG-binding protein MBD1, partial (amino acids positions 1-75) iEk
AFJLIEDNARE S A2 /9E MBD1 DR ERFI

MHC class I-related protein 1 (=
TEHBESNESSXIEES F MRI

B 2-Microglobulin =iy)
B2-zHo45aIJYr (B2M)

B 2-Microglobulin ek

B2-3H07 07y GERTIOARF—V RADRENE)

37S ribosomal protein MRP17, mitochondrial
MRP17 BIEF (SRIVRYTYRY—LINFT1=yk)

Saccharomyces cerevisiae

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

mTORDERH B 51

Myoglobin ek

SHJOEY (BEREFIV/NVE)

N protein A cI857Sam phage

NZY /S VBE (A BEEE SR %) FLH cl857Sam T7—

NS4B Hepatitis C virus (HCV)

CEIRF 221 JLR NS4B CRIBFXVAILR

nul gene A phage
FLEITF—D

nu3 gene A phage
SLEIT7T—D

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

247-352)

NF-x B p50 47 1=vk (NF £ B1) DR BRI

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

190-291)

NF-x B p65 #J1=vk (RELA) DE 231

orf206b A phage
SLEIT7T—D

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

p53DER S EE 51

Proliferating cell nuclear antigen (PCNA) ek

HIEHRZIUR (PCNA)

Protein AaeX
AaeX B I\DE (aaeX)

Escherichia coli

Protocatechuate transporter (p—hydroxybenzoate transporter) Pseudomonas putida
TArhTIEENS Y ZAR—4— (p-EFAF LR BEEREN SV ZAR—4—)

(pcaK)

Pulmonary surfactant protein A2 ek

it —27 98 R 188 A2 (SP-A2)

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

2HITRAMY—L 1/ p62DERSECFI

Serum amyloid A =l

ME7IAAR A(SAA)

Silk-elastin protein SELP8K(47K) A4/ ERMLEER

DIVYISRAFUAL1N\E SELPSK(4TK)

Single—stranded DNA-binding protein
SSB #2/3VH (ssb) (—KIHDNAFEEZ /U H)

Thermus aquaticus

Streptavidin
ARLVTRTE DU (sta)

Streptomyces avidinii




46 kDa surface antigen , partial (amino acids positions 37-419)
pA6IE R 1\ B (046)DER 7} ER I

Mesomycoplasma hyopneumoniae (Mycoplasma hyopneumoniae)

Synaptotagmin II (Syt2) IR
DA ZER

Tamavidin 2 Pleurotus cornucopiae var. citrinopileatus
AIET2 BEXZT
HLA-A*02:01-restricted WT 157_45—specific T cell receptor (alpha, beta) (EF
HLA-A*02:01 2R %human WT 1B SEHLIR X 7 FRVLDFAPPGASFE 14

TCR (a4, B )

HLA-A%*24:02-restricted PBF45_153—specific T cell receptor (alpha, beta) (EF
HLA-A*24:02 ]38 fhuman PBFEA SR H1 X T FRFAYRPVSRNI #5 £1%

TCR (a4, B #)

HLA-A*24:02-restricted survivin 2Bgg_gg—specific T cell receptor (alpha, EF

beta)

HLA-A%24:02 #)ZK f£human survivin2BE EHLRX T FRAYACNTSTLE

EMTCR (e, B 8)

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

TERT DR ECF

Temperature—sensitive cl-repressor
BERZMEY Ty —cl8sT

A cI857Sam phage
S L4 cl857Sam J7—

Terephthalate transporter Rhodococcus jostii
TLIZIEENS Y RAR—4—(tpaK)

A -Terminase A A phage
AA—3F—+ ADDNAKEE A /N\VE) SLETF—D

A ~Terminase Nul A phage

A B—=4—+ Nul (DNASEE A /\UE) SLET7T—D
Thioredoxin (TRX) ek

FALEF Y (BROBILETICES I 520/ VE)

Thioredoxin2
FALEEL 2

Saccharomyces cerevisiae

L-Threonine permease

L-ALA =V /=37 —F

Escherichia coll

Transcription factor XyIS
BESRET XyIS

TOL plasmid
TOL F5RSK

Transcriptional activator gene (nprA)

EEEMIERT

Geobacillus stearothermophilus (Bacillus stearothermophilus)

Transferrin receptor <YIR

S RITTYULETE— (THo)

a~Tubulin (=

a—Fa—TY)o

W gene A phage
SLEIT7F—T

Z gene A phage
SLEIT7T—D

ZZ-tag Staphylococcus aureus

Z2Z-tag (Protein ADZR AA )

()T FIRTFR

Albumin lysozyme signal peptide

MEVYF—LBEED BT FIVRTFE

ELIN)

Alkaline phosphatase signal peptide
FILAYRRIZE—E DY FILRTFE

Escherichia coli

Anthranilate synthase (#7pE) signal peptide
TURIZIBL U E—E (tpE) DT FILRTFR

Escherichia coli

Aspergillopepsin I signal peptide
BT OT7—E (pepA/apnS)D T+ IILRTFK

Aspergillus phoenicis (Aspergillus saitoi)

Calreticulin signal peptide

AL TAFAVVEAED BT FILRTFR

oY

Cell surface protein (MWP) signal peptide
HMIRBAL /XVE (MWP) DY FILRTFR

Brevibacillus brevis (Bacillus brevis)

Cell surface protein A (CspA) signal peptide
HMpRES /1Y CspA L5+ ILEF

Corynebacterium ammoniagenes

Cellobiohydrolase 1 (chh1) signal peptide
cbh1 (Cellobiohydrolase 1) b9 FILRFFK

Trichoderma viride (Hypocrea rufa)

ER-retention signal (HDEL sequence)
/Ma{RFE B L5 JLHDEL

Saccharomyces cerevisiae

ER-retention signal of calreticulin

ANLTA4FX21) EBEDQ/NNBARBZREL VI

oY

B —Lactamase (b/a) signal peptide
B-598T—EDLTFILRTFE

Escherichia coli

Mating factor a/—1 signal peptide
BERFoEHFOITFILRTFR

Saccharomyces cerevisiae




Mitochondrial targeting signal of cytochrome ¢ oxidase subunit IV
Cytochrome ¢ oxidase 7 1=vyk VDIV K TEITLIFIL

Saccharomyces cerevisiae

Nuclear localization signal (DPKKKRKVDPKKKRKVDPKKKRKYV)
BBTEIES T FIL (huc)

Simian virus 40

H L4 JLR 40 (SV40)

Nuclear localization signal of poly(ADP-ribose) polymerase

RYADPYR—RRYAS—E DRBIEILLS T FIL

(=

P22 protein signal peptide
P22 5+ ILERSI

Brevibacillus choshinensis

Pectate lyase B signal peptide
ROFUBIT—EDITFILRTFE

Pectobacterium carotovorum (Erwinia carotovora)

PEST sequence of Ornithine decarboxylase

FI=FoThILRELS—F DPESTRIFK

E4PZS

Staphylococcal protein A signal peptide
TATAVADT Y FIVEES

Staphylococcus aureus

Subtilisin signal peptide
XITFVo DR T FILRTFR

Bacillus subtilis

Surface layer protein (HWP) signal peptide
HWP®D L5+ LS

Brevibacillus choshinensis

SV40 poly(A) signal
SV40 polyAL S+ L

Simian virus 40
H )L A LR 40 (SV40)

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

FAYUFF—E LynA BEDEHES (EBEBTITTIL)

vk

(4) HEREtERER

16S ribosomal RNA gene
16S IJ7RY—LRNA

Legionella pneumophila

16S ribosomal RNA gene
16S JRY—LRNA

Alicyclobacillus acidoterrestris

2 4 m STB gene

Saccharomyces cerevisiae (2 (4 m plasmid)

3'-UTR sequence
(mRNAZZRE1L S HER51)

Tobacco mosaic virus

AINIAEFA YA IJLA(TMV)

ARS1 Saccharomyces cerevisiae
(EEE )

AU-rich element (TTATTTATTMD4[EI#EYiR LEZF) (ARE) [=f 5

(mRNAFR R EILEES)

ColE1 cer locus ColE1 plasmid

cerfais ColE1 7S5 R3K
CTCF-binding region Ff Z—XINLARBZ—
GEIGFRBEREILET)

Enterokinase cleavage site

EbToTAFS—EUHERHACS]

(=

Internal ribosome entry site (IRES)
BLHI AR Y — LA SR

Encephalomyocarditis virus
BRIV

Kozak sequence

Iy RS

)

Nitrilase transcription regulation region

ZhS—EEREREEL TR

Rhodococcus erythropolis

ori of 2 £ m DNA
(24 m DNA 582 =)

Saccharomyces cerevisiae (2 (£ m plasmid)

REP3
(2 £ m DNA FBED TS AR R EILES)

Saccharomyces cerevisiae (2 (4 m plasmid)

SVA40 origin of replication

Simian virus 40

SVAODEHE = HILr94JLR 40 (SV40)
T7 gene 10 leader sequence T7 phage

T177— gene 10 )—4 —EL 5 T 97—

Q sequence Tobacco mosaic virus
(BRER{R R S) BNIEHFATIMILRA(TMVY)
(5)<w—h—

Ampicillin resistance gene / B —lactamase Escherichia coli
TUED)UMEEEF

attR1 sequence A phage

(FERE AR Z FREEAEL S ) SLEIT7T—

attR2 sequence A phage

(FHRIfEMZ FREHE S ) SLEIT7T—D

Blasticidin S deaminase

ISR ADY S MitttEEF

Aspergillus terreus

Chloramphenicol resistance gene

905 L71=0— )LitEEETF

Staphylococcus aureus

Chloramphenicol acetyltransferase

IR LT7z=a— )Lt EETF (cat)

Escherichia coli (Bacterial transposon Tn9)




Destomycin resistance gene
TANRALUTEEIET

Streptomyces rimofaciens

Dihydrofolate reductase
PEFDERETTEEE (DAF)

E4PPS

B —Galactosidase
X-gal BB Y—Hh—(/acZ)

Escherichia coli

B —Galactosidase
X-gal 2B Y—H—(/acZ’)

Escherichia coli

Gentamicin 3-N-acetyltransferase (2.3.1.60)
TUBRAVUTHEEIEF AACR)-1

Pseudomonas aeruginosa

Hygromycin B phosphotransferase

N7 0w/ BitttEEEF

Escherichia coli

Inositol phosphorylceramide (IPC) synthase catalytic subunit AURT1
A—LFA NP ATEEIETF (AURT )

Saccharomyces cerevisiae

Isopropylmalate dehydrogenase
LEU2 RBERMEY—H—(B-1VTBEL) TBTEROS F—Hi&
=F)

Saccharomyces cerevisiae

Kanamycin resistance gene

HAFRALUTEETF

Escherichia coli (R6K plasmid, Bacterial transposon Tn903)

Kanamycin resistance gene

AFRALUTEEET

Klebsiella aerogenes (RK2 plasmid)

Kanamycin resistance gene

HFRAVUTEEETF

Klebsiella pneumoniae (Bacterial transposon Tn&)

Kanamycin resistance gene

AFRALUTEEET

Pseudomonas aeruginosa (R2 plasmid)

Neomycine resistance gene / Aminoglycoside 3'~phosphotransferase

FARALUTEEETF

Klebsiella pneumoniae (Bacterial transposon Tn§)

Orotidine 5'-phosphate decarboxylase (4.1.1.23)
ISVIINEREBEF G RFOU-5 -UVEBTHILRESS—E) (pyrd)

Trichoderma viride (Hypocrea rufa)

Orotidine—5'-phosphate decarboxylase (Ura3)
ISVILEREEF

Candida boidinii

Orotidine-5'-phosphate decarboxylase (URA3)
DIVIVERBGEETF (ITVIVERET—H—)

Saccharomyces cerevisiae

Phleomycin / Bleomycin resistance gene

ILARALY /TLA AU EBIE T

Klebsiella pneumoniae (Bacterial transposon Tn§)

Phleomycin resistance gene
LA AL U THIEEIRTF (phl)

Staphylococcus aureus

Phosphoribosylanthranilate isomerase

rT TPV BEREY—H— (TRPT)

Saccharomyces cerevisiae

Puromycin resistance gene / Puromycin N-acetyltransferase
Ea1—AvA U MEEEF (pac)

Streptomyces alboniger

Tetracycline resistance protein TetA

TS AU THIEBITF (tet)

pSC101 plasmid
pSC101 TS5 RIK

Tetracycline resistance gene

TrIH A0V MtEEEF

Staphylococcus aureus

Thiostrepton resistance gene

FA AL T U MttEEIE T (tsr)

Streptomyces azureus

umu gene Escherichia coli
umu BIGF

(6)2Y

Avitag L®ERK
(BAPEZ31|)

Cysteine tag [#=22=377

E-tag LEERK
FLAG-tag [A=2=954

FLP recombinase recognition segence

Flp Yo E+—E R5E S|

Saccharomyces cerevisiae (2 it m plasmid)

Glutathione S—transferase (2.5.1.18) Schistosoma japonicum
TIWEFAY S-FFURXTT5—H (GST) BA{EmR SR
Heparin binding domain of fibronectin ek
ARYUEERA VR RTFR OB EEET
His—tag L¥ERK
T7-Tag T7 phage
T1 77—
Xpress epitope tag L2 E R
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WVE OEEE EOIARRIMEEICE LWEDRD bt WEEIR, BIRE O ADNA & [FH
FERLDELTHI D LT D,
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7272, BERFE ZODNADEE DD WI—HMAEEMAEDETHEHALZ b DIZBNT,
A LIZZNENDODNANAET DHRELISMNCE L R DMRENIND 2561, BIFE
DIFADNAIZEENRNBED LT D,

(6) BIEFH _OHADNAMEZENIZAKLIEDNATH->TH, BEDNALFR%ERLD L
LTHI bDET D,
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