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ARE— BE-XJF—

EE3

NIB— (—FHFINIZ—DHEFXERET)

FARILF LR - ZH— 1208-160
Aspergillus niger 1208-160

pUC19

FTARILVEINR-=ZH— EFE IYARRILR nia2 pUC118
Aspergillus niger var. macrosporus nia2 pUC119/PTptB («+—pUC119)
TARIJLFE LR - =H— ND48 pNAN8142f («<pUC118)
Aspergillus niger ND48 pUC18
pUC118
FARILEILR A1) E pBR322
Aspergillus oryzae pNAG142 («—pUC118)
pUC19
pUC118
pUC119
FARILFILR - THIT = R ND205 pNAN8142f («<—pUC118)
Aspergillus phoenicis ND205
NFIR-TIAYYIT7VIVA pUC18
Bacillus amyloliquefaciens
WMIMREFE68045 . F1T135FEE)
INFILR =T+ )LER DN2461 pUB110
Bacillus licheniformis DN2461
INFILR-Yr=T+ILS X DN2717 pBR322
Bacillus licheniformis DN2717 pUB110
NFILR-HTTFTA)R K2AT pUB110
Bacillus subtilis K2A1
INFILR-HTTo1) R M168H E#k pAM & 1

Bacillus subtilis Marburg 168 H 3+

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

pWB705 (—pUB110)

TLENRFIILR-aL RV X HPD3T

pNU210 (<—pUB110)

Brevibacillus choshinensis HPD31 (Bacillus brevis HPD31) pUB110
JLENAFILR-a> 12 X HPD31-M3 pHT100 («<—pHT926)
Brevibacillus choshinensis HPD31-M3 pUB110

(Baciflus brevis HPD31-M3)

TLENFIILR -2 R X HPD31-SB13
Brevibacillus choshinensis HPD31-SB13

pNF41 (<pNY326<—pUB110)

TJLENFIILR a2 X HPD31-SP3
Brevibacillus choshinensis HPD31-SP3
(Bacillus brevis HPD31-SP3)

pBIC1 («—pNY326)
pBIC3 (<—pNY326)
pN0326 (<—pNY326)
pNC-HisE («~pNCMO02)
pNC-HisF («<—pNCMO2)
pNC-HisT («<—pNCM02)
pNCMO2 («pUB110/pUC119)
pNF41 («<pNY326)

pNI («<—pNCMO2)
pNI-His («<-pNCMO?2)
pNY326 («—pUB110)

HhoOFRADZ TK62
Candida boidini TK62

pUC18

aYRNGTUDL-TUEZF S R DAF-7

Corynebacterium ammoniagenes DAF-T

pRI109 («<pCG1/pBR322)

AYRNITII LT ILEI AL

Corynebacterium glutamicum

pBY503

pCG116 («<pCG11)

pPK4 («—pHM1519/pHG298)
pRI109 («—pCG1/pBR322)

Iix!)¥7-aYB
Escherichia coli B

pHB4 (—pBR322)

T>x)£7-3l) BL21
Escherichia coli BL21

pAT153 (—pBR322)
pBBR122
pBR322




pET-21a(+) (—pBR322)

pET-28a(+) (—pBR322)

pGEX-4T-3 A GST («pGEX-4T-3<pBR322)
pGEX-6P-1 («—pBR322)

pKK388-1 («pBR322)

pNterC1 («—pGEX-4T-3«<pBR322)

pSE380 («—pTrc99A)

pTrc99A (—pBBR122)

pUCtacT7 («pUC19)

I x')¥7-0') BL21(DE3)
Escherichia coli BL21(DE3)

pET-15b (—pBR322)
pET-16b (—pBR322)
pET-19b (—pBR322)
pET-21a(+) (<pBR322)
pET-21b(+) (<—pBR322)
pET-21d(+) (——pBR322)
pET22MCS (<—pET-22b(+)<—pBR322)
pET-23b(+) (<—pBR322)
pET-23d(+) (——pBR322)
pET-28b(+) (——pBR322)
pET-30a(+) (<pBR322)
pET-50b(+) (<—pBR322)
pETBA (—pBR322)
pETUA (—pUC19)
pGEMEX-1 (—pBR322)
pGEX-2T (<—pBR322)
pGEX-4T-1 (—pBR322)
pGEX-4T-2 (—pBR322)
pGEX-5X-1 («—pBR322)
pRSET B

pRSFDuet-1 («<RSF1030)
pT7-7 (—pBR322)
pUR292 (—pBR322)

T x!)EX7-3') BL21(DE3)pLysS
Escherichia coli BL21(DE3)pLysS

pET-3a (—pBR322)
pET-11a («<pBR322)
pQE-80L (—pBR322)

I x!)F7+-3') BL21-Codon Plus(DE3)-RIL
Escherichia coli BL21-Codon Plus(DE3)-RIL

pET-24(+) (<pBR322)
pET-28a(+) (—pBR322)
pGEX-6P-2 (—pBR322)
pRSET B

I x!)¥x7-a') BL21-TIR
Escherichia coli BL21-T1R

pARA (—pACYC184)
pESP200a (—pBR322)

Iox)¥7-3) BLR
Escherichia coli BLR

pTrc99A

IPx!)X7-3') DB3A
Escherichia coli DB3.1

pBIN19 («<pBR322/pRK252)
pSMAB704 (<—pBR322/pVS1)
pSMAH621 («—pBR322/pVS1)
pSTARA (—pBR322/pVS1)

Tox)F7-3') JM109(DE3)
Escherichia coli JM109(DE3)

pQE-9 (—pBR322)
pQE-60 (—pBR322)

Iz FT7-0Y) K12 KK
Escherichia coli K12 %

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

M13 phage DNA
M13 wild type RF
M13KO7
M13mp8
M13mp8 RF I
M13mp9
M13mp9 am16




M13mp9 RF I

M13mp10

M13mp10 RF |

M13mp11

M13mp11 am16

M13mp11 RF |

M13mp18

M13mp18 RF |

M13mp19

M13mp19 RF |

M13tv18 («—M13mp9)
M13tv19 («—M13mp9)

NM816

pACYC177

pACYC184

pAM o 1

pAS118

pAT153

pBAD/His B («<—pBR322)
pBK-CMV (<~pUC19)
pBluescript

pBluescript KS(-)
pBluescript KS(+)
pBluescript KSN(+) («<—pBluescript KS(+))
pBluescript SK(-)
pBluescript SK(+)
pBluescript SKN(+)
pBluescript II SK(-) («—pBluescript SK(-))
pBluescript II SK(+) («—pBluescript SK(+))
pBluescript Il SK(+) A p/ac («—pBluescript II SK(+))
pBR322

pBR327

pBTPB18 (—pKK223-3)
pCAGGS («—pUC18)
pCl-neo7 («—pUC18)
pCl-neo14 («—pUC18)
pCR1000 («<pUC19)

pDR720 («<pMB1)

pEQ-9 («<pBR322)

pERISH7 o («—pUC18)
pGAP18 («<plLacl)
pGEX-4T-3 («pBR322)
pGEX-6P-2 («—pBR322)
pHSG298

pHSG299

pHSG367 («<—pUCY)
pHSG396

pHSG397

pHSG398

pHSG399

pHY300PLK («<—pACYC177/pAM 1)
pHY300-2PLK («~pACYC177/pAM a 1)
pIN IlI-ompA1

pKC16 («—pBR322)

pKH1 («—pBR322)

pKK223-3 («<pBR322)
pKK388-1 («<pBR322)
pKW32 (<pBR322)

pLacl («<pKK223-3)

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

pMalc2e




pMalc2e-PNC (<—pMalc2e)
pMALp2 («<—pUC18)
pMAM2-BSD («pUC18)
pMW118 («pSC101)
pMW119 («pSC101)
pMY12-6 ApR («pBR322)
pNG16 («<pBR322)
pNT203 («<—pSC101)
pNUT4

pNUT5

pNUT6

pNUT?7

pNUT8

pPOX3 (<pBR322)
pPT0317 («<—pBR322)
pPT0323 («<—pBR322)
pQE-60 («—pBR322)
pRIT2T

pSC101

pSE380 («—pTrc99A)
pSE420C («—pTrc99A)
pSE420L (<—pTrc99A)
pSE420Q (—pBR322)
pSE420U (<—pTrc99A)
pSTARA («<—pBR322/pVS1)
pSTV28

pSVOOCAT

pSY343

pTAC-2 («pUC19)
pTBE-PL9 («pBR322)
pTK31 («-pBR322)
pTK32 (—pBR322)

pTlac («<—pUC19)
pTP8-51 («<—pBR322)
pTrc99A

pTrc99AH («—pUC18, pTrc99A)
pTRP («pTZ19U)
pTrS32 («<—pBR322)
pTV118N («<pUC118)
pTV119N («<pUC119)
pTYR («<pUC19)
pTYR-HSVtk («<—pUC19)
pTYR-SV40 («<pUC19)
pTYR-T («pUC19)
pTZ18U («~pUC18)
pTZ19U («~pUC19)

pUC8

pUC13 («—pBR322)
pUC18

pUC19

pUC118

pUC119

pUC119am16 («—pUC119)
pUC119N («<pUC119)
pUCSV-BSD («pUC18)
pUR290 («—pBR322)
pUTE300K’ («—pUC118)
pYN7 (<pBR322)
pYUK101 («<—pBR322/pSC101)
pYUM201 («<—pUC18)
p155 («—pUC19)

slp1S (< A phage, ¢ 80 phage)




sIp501S—Km (< A phage, ¢ 80 phage)
sIp501S-Tc (< A phage, ¢ 80 phage)
A

A 2001

A EMBL4

Agtl0

A gtWES

ANM742

A NM989 (< A gtWES)

ANM1070

IPx!)F7-a1) HB101
Escherichia coli HB101

pACYC177
pACYC184

pAT153 («<pBR322)
pAUR101

pAUR112

pAUR123

pBluescript
pBluescript II KS(+)
pBR322

pGH55 («<pBR322)
pHSG367 («—pUCY9)
pHSG396 («<—pBR322)
pHSG644 («<—pHSG367)
pKH1 («pBR322)
pKK223-3 («pBR322)
pKTN (<pBR322)
pNT203 («<pSC101)
pPALS («<pTRA415)
oRIT2T

pSTV28

pSTV29

pSV2bsr («—pBR322)
pSV2neo

pTrc99A

pTV119N («<pUC18)
pTWV228

pTWV229

pUC18

pUC19

pUC118N («<—pUC118)
pUC119

pUCT19N («<pUC119)
slp1S (< A phage, ¢ 80 phage)
YEUra3

I x!)X7+-3') Rosetta(DE3)
Escherichia coli Rosetta(DE3)

pET-30a(+) (—pBR322)
pET-32¢(+) (—pBR322)

T x!)¥7-3') Rosetta(DE3)pLysS
Escherichia coli Rosetta(DE3)pLysS

pET-11a (—pBR322)

I x')x7-2') Rosetta2(DE3)
Escherichia coli Rosetta2(DE3)

pET-30a(+) (—pBR322)
pET-47b(+) («—pBR322)

T x!)%X7-3') Rosetta2(DE3)pLysS
Escherichia coli Rosetta2(DE3)pLysS

pET SUMO (<—pBR322)

I xl)F7-01) RRI
Escherichia coli RR1

pTRP (—pTZ19U)

THNFLR-RTT7EH—EFETSILR pUB110
Geobacillus stearothermophilus

720—5-142Y L2 X MN200-1 (FERM P-15736) pJDO1
Humicola insolens MN200-1 (FERM P-15736) pUC118

aTHAEIS-/NAR) R GS115

Komagataella pastoris GS115 (Pichia pastoris GS115)

pPIC3.5 (—pBR322)

aATHRIS /IR R KMT1

Komagataella pastoris KM71 (Pichia pastoris KM71)

pPICY (—pBR322)




ZHARITF-IX—% NBRC 10746

Ogataea minuta NBRC 10746 (Pichia minuta NBRC 10746)

pOMEA1 (—pUC19)
pOMEU1 (—pUC19)

TAET UL T -RFa7—T 41 164
Providencia stuartii 164

pBR322

L a—FEFR-TFH KT2440
Pseudomonas putida KT2440

pME294 («—pVS1) (pVSTIZDWWTIZEEHERESE
=tm)

L 1—REFR-TFH TE3493
Pseudomonas putida TE3493

pACYC177

ORavAR-BRITDR J-1A
Rhodococcus rhodochrous J-1A

pK4 («—pHSG299)
pSJX («<pRCO04)
pSQX («—pRC004)

HyhOstR-ELELT

Saccharomyces cerevisiae

pBluescript II SK(+)

pGLD906-1 («—pBR322)
pHSG399

pRS403 (<—pBluescript II)
pRS404 (<—pBluescript II)
pRS405 («—pBluescript II)
pRS406 (<—pBluescript II)
pUC19

YEp24 («<2um plasmid/pBR322)

ALTRIAER-VEZ VR TK24
Streptomyces lividans TK24

plJ385 (—plJ101)
plJ680 (—plJ101)

rJITILR-EUT 2
Trichoderma viride 2 (Hypocrea rufa 2)

LITMUS 28i

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

FJT/TIR Y FE R KC-103
Trigonopsis variabifis KC—103

pTHY83-1

HAE/NFE—- /LTI 1AM 14233
Zymobacter palmae 1AM 14233

pMFY31 (—RSF1010)

HYAEEFR-EEYR FEFE EEIX ATCC 29191
Zymomonas mobilis subsp. mobilis ATCC 29191

pZA22 («—pZM2/pACYC184)

HAEEFRX-EEYR #FHIE EE' X BCO1
Zymomonas mobilis subsp. mobilis BCO1

pUC118
pZA22 («<—pZM2/pACYC184)




AREZ BE-RXUF—FAEADNA
& ADNA EEEIACEEID)
(M ExH

TELTEIZ—E (amdS)
Acetamidase (3.5.1.4)

FARILFIIA-ZTaA5VR
Aspergillus nidulans

T S R EER (ALS) FES
Acetolactate synthase (2.2.1.6)
T7EELEE S REER (ALS) SOAXF RS

Acetolactate synthase (2.2.1.6)

IVR-a-N-FEFIVASHFEIZE—F
Endo— o —N-acetylgalactosaminidase (3.2.1.97)

EJA4RNOTUIL-OVT L

Bifidobacterium longum

N-7E2FILT LYY 2-TEAS—F
N-Acetylglucosamine 2—epimerase (5.1.3.8)

L3RV RAT1AJE PCC 6803
Synechocystis sp. PCC 6803

IVR-a-N-FEFIILT LAY =_HF—+

Endo— & —N-acetylglucosaminidase

ET4RN\OFY S L0054

Bifidobacterium longum

IVR-B-N-7EFLT LAY EI=SF —F (Endo-M)

L—3a)L-ETTYR

Endo— 8 —~N-acetylglucosaminidase (3.2.1.96) Mucor hiemalis
IVR-B-N-F7EFILTILIYI=F—H (N175Q) L—3)L-EIRIUR
Endo— 3 —N-acetylglucosaminidase (3.2.1.96) Mucor hiemalis

N-FEFILT LY SUEHE R (GlcNAc Tase)
N-Acetylglucosaminyltransferase (2.4.1.101, 2.4.1.102, 2.4.1.138,
24.1.143,2.4.1.144,2.4.1.145, 2.4.1.150)

FAEIT KU vALT

Neisseria polysaccharea

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

Ix)x7-aY

Escherichia coli

O-7HEFILZVARTTS5—E
O-Acetyltransferase (2.3.1.-)

YILERTF-IUTUN BE T2TUH

Salmonella enterica subsp. enterica (Salmonella typhimurium)

R R 72—+t (phoNT)
Acid phosphatase (3.1.3.2)

TS TLYRRY
Shigella flexneri

T2 ILCoA A FIF—+
Acyl-CoA oxidase (1.3.3.6)

FIWAOANGB—- LT IF7V IR
Arthrobacter ureafaciens

N-FLIWTIAYIY 2-TEAS—H
N-Acylglucosamine 2—epimerase (5.1.3.8)

74

F3=TEROSF—+ (AlaDH)
Alanine dehydrogenase (1.4.1.1)

TANFILA-RT7AY—FET(ILA

Geobacillus stearothermophilus (Bacillus stearothermophilus)

TIZUTEROSF—F (ald)
Alanine dehydrogenase (1.4.1.1)

NFILR-HTFAYR
Bacillus subtilis

75=UFEROSF—t
Alanine dehydrogenase (1.4.1.1)

I TANGA—FIOTRR
Enterobacter aerogenes

TI3=ootv—€
Alanine racemase (5.1.1.1)

TANFILA-RT7AY—ET(ILA

Geobacillus stearothermophilus (Bacillus stearothermophilus)

FILaA—)LTERRSF—=E (adhB)
Alcohol dehydrogenase (1.1.1.1)

YAEEFR-EEUR
Zymomonas mobilis

FILVAUKRRIT7A—E
Alkaline phosphatase (3.1.3.1)

Iox)¥x7-a

Escherichia coli

A-FEITATA1VT IToHAL
o —Amidating enzyme (1.14.17.3)

TIURYAATIL

Xenopus laevis

TFIUAXIE—
Amine oxidase (1.4.3.4, 1.4.3.21, 1.4.3.22)

FARJLFILRA)E

Aspergillus oryzae

D-7I/BAF A —E
D—-Amino-acid oxidase (1.4.3.3)

2 R
Candida boidinii

D-7I/BAF A —E
D—Amino-acid oxidase (1.4.3.3)

74

D-72/7 55—t
D—Aminoacylase (3.5.1.14)

FHOFTIHIAED L L YFILE

Aquamicrobium lusatiense (Defluvibacter lusatiensis)

T/ )AVRRRKRINS VR TS5—E
Aminoglycoside phosphotransferase (2.7.1.-)

Iox)¥x7-ay

Escherichia coli

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

Y—LRIHT7TA4HR

Thermus aquaticus

D-73 /BB 1LEE% (DAO)
D-Amino acid oxidase (1.4.3.3)

YO L-TH(EF

Fusarium equiseti

D-7I/F75—t
D-Aminoacylase (3.5.1.14)

THOAENYA—-FOVFIEUR

Achromobacter xylosoxidans

a-T7I5—¥
o -Amylase (3.2.1.1)

Ek

o-F73I5—+ (amyl)
o —Amylase (3.2.1.1)

INFILR-Yr=TJ+)LEX
Bacillus licheniformis

a-73I5—+t (amyW)
o —Amylase (3.2.1.1)

TANRFILR-RFF7AY—FET(ILR
Geobacillus stearothermophilus (Bacillus stearothermophilus)

a-7I5—t
o -Amylase (3.2.1.1)

TANFILR-RTFF7AY—ET(ILA
Geobacillus stearothermophilus (Bacillus stearothermophilus)

TILN—RERTIZ—E (amyM)
B -Amylase (3.2.1.2)

TANFILR-AT7AY—ET(ILR
Geobacillus stearothermophilus (Bacillus stearothermophilus)

7IA7/)L2—E (MalQ)
Amylomaltase (2.4.1.25)

HY—LR-TIT7T4HR

Thermus aquaticus




FILFEF—F ]
Arginase 1 (3.5.3.1)

Er

FANIEA—E Iox)x7-al
Aspartase (4.3.1.1) Escherichia coli
FANIIWLAEA—E AYRNGTYD LT ILEZSHL

Aspartate ammonia—lyase (4.3.1.1)

Corynebacterium glutamicum (Brevibacterium flavum)

T RINILA—F (aspA)
Aspartate ammonia-lyase (4.3.1.1)

I x)¥7-al

Escherichia coli

EULEVTFOHT—F
Bilirubin oxidase (1.3.3.5)

NFILRHT TR
Bacillus subtilis

ERRRKRT ) BLI—E Ek
Bisphosphoglycerate mutase (5.4.2.4)
%5 E X & F (FX) (F10) [

Blood coagulation factor X (3.4.21.6)

D-HILNESS—E
D-N-Carbamoylase (3.5.1.77)

DATE AJ11199
Shinella sp. AJ11199

hILRZLETESR
Carbonyl reductase (1.1.1.-)

FLSARS-FTILTLFA

Torulaspora delbrueckii

AR ETEER
Carbonyl reductase (1.1.1.36)

Fa1—TJUYFEFR-HhE—

Cupriavidus necator

ALRZIVETER
Carbonyl reductase (1.1.1.212)

TANRNFILR-RTFF7AHF—ETLILA
Geobacillus stearothermophilus

ALREDIWIRTS—E
Carboxylesterase (3.1.1.1)

FARLFILR-TS5—TR
Aspergillus flavus

has—+t€ FARIWFILR = H—
Catalase (1.11.1.6) Aspergillus niger
Hhas5—€ Iox)¥x7-al
Catalase (1.11.1.6) Escherichia coli
HE5—t RZVYGLE/T4T

Catalase (1.11.1.6)

Penicillium pinophilum

+ )L 5—+ (NCEX)
Cellulase (3.2.1.4)

J2O0—5-1MJLUR
Humicola insolens

tIL5—+ (sced)
Cellulase (3.2.1.4)

rJAFLR-EUT
Trichoderma viride (Hypocrea rufa)

aALRTFE—ILTERRSF—E
Cholesterol dehydrogenase (1.1.1.145/5.3.3.1)

JANTAT - FATAATR
Nocardia asteroides

JALRTA—ILIRTS—E
Cholesterol esterase (3.1.1.13)

FHYULEFRE No81-13
Xanthomonas sp. No.81-13

aALATA—LAFIE—F
Cholesterol oxidase (1.1.3.6)

IBE/NYTY Y LJE DS

Chromobacterium sp. DS—1

ALATFAO—ILAFIE—F
Cholesterol oxidase (1.1.3.6)

a)RNIT) D L-aLATAY AL

Corynebacterium cholesterolicum

aALATA—ILAFIE—E
Cholesterol oxidase (1.1.3.6)

L a—REFXE ST-200
Pseudomonas sp. ST-200

aALATA—ILAFIE—E
Cholesterol oxidase (1.1.3.6/5.3.3.1)

AkavAR-TYZRARYR
Rhodococcus erythropolis

ALRTFA—LAFIE—E
Choresterol oxidase (1.1.3.6)

BF3IYAR-RT7F A (ARIVAR-THA)

Rhodococcus hoagii (Rhodococcus equr)

a)ox—+
Choline kinase (2.7.1.32)

YyhAzEX-ELEST

Saccharomyces cerevisiae

QY UBFOUNNSLTIT—E
Choline—phosphate cytidylyltransferase (2.7.7.15)

HyhAStERELEDT

Saccharomyces cerevisiae

ORI LE—E
Chorismate mutase (5.4.99.5)

O+ =7JE PF1022 432-26
Rosellinia sp. PF1022 432-26

ILT7FF—E
Creatinase (3.5.3.3)

FILAVT#XE KS-85
Alcaligenes sp. KS—85

YL 7 FoFF+—+ (CK-BRUCK-M)
Creatine kinase B chain, M chain (2.7.3.2)

Ek

ILT7F=F—t TIRNGTY D LR U-188
Creatininase (3.5.2.10) Flavobacterium sp. U-188
ILTF=F—+t Da—REFR-TFH

Creatininase (3.5.2.10)

Pseudomonas putida

Y% IILETRRRN)F—E
Cyclomaltodextrinase (3.2.1.54)

YOZN\FILA-RT7IYHR
Lysinibacillus sphaericus (Bacillus sphaericus)

SRTAVOFF T F—E
Cysteine dioxygenase (1.13.11.20)

Er

k0L P450 1A1 ek
Cytochrome P450 1A1 (1.14.14.1)
o0l P450 1A2 ek
Cytochrome P450 1A2 (1.14.14.1)
<0 L P450 2A6 Er
Cytochrome P450 2A6 (1.14.14.1)
< ko0l P450 2B6 Er

Cytochrome P450 2B6 (1.14.14.1)
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< 0L P450 2C8 ek
Cytochrome P450 2C8 (1.14.14.1)
< +oBaL P450 2C9 ek
Cytochrome P450 2C9 (1.14.14.1)
k0L P450 2C9%1 ek
Cytochrome P450 2C9*1 (1.14.14.1)
< +o0Ls P450 2C18 ek
Cytochrome P450 2C18 (1.14.14.1)
< hoaLs P450 2C19 ek
Cytochrome P450 2C19 (1.14.14.1)
k0L P450 2C19%1 [
Cytochrome P450 2C19%1 (1.14.14.1)
< +o0Ls P450 2D6 ek
Cytochrome P450 2D6 (1.14.14.1)
o0l P450 2E1 ek
Cytochrome P450 2E1 (1.14.14.1)
k0L P450 3A4 ek
Cytochrome P450 3A4 (1.14.14.1)

ek

ThoBL b
Cytochrome b

DAHP > 24—+t
3-Deoxy—D—arabino—hepturosonic acid 7-phosphate synthase
(2.5.1.54)

AYRNITYS LT IR AL

Corynebacterium glutamicum

CEFOERETESR
Dihydrofolate reductase (1.5.1.3)

TozF7-aY

Escherichia coli

DA—IVEIKRESR
Diol dehydrogenase(1.1.1.-)

IFRFRA—JAIAATR
Shinella zoogloeoides

DNA UHi—+ R UE S =D
DNA ligase (6.5.1.1) Escherichia coli
T4DNA YH—E T4 77—

DNA ligase (6.5.1.1) T4 phage

DNA AFILESURT5—+ (DnmtT) XIR

DNA methyltransferase (2.1.1.37)

DNA 754 <—+t (MutS)
DNA mismatch repair protein / DNA primase (MutS) (2.7.7.-)

H—LR-THTTFAHA

Thermus aquaticus

DNA RYAS—+
DNA polymerase (2.7.7.7)

NFILRAHILRTFHR
Bacillus caldotenax

DNA K1) AS5—+ (i #1E)
DNA polymerase (2.7.7.7)

H—FaAVHR-ATHLIVR
Thermococcus kodakarensis (Pyrococcus sp. KOD1)

Tag DNA 7R') A5—+ (N8| 39 7S /EEA R K)
DNA polymerase (2.7.7.7)

H—LAR-ITHT7TFAHA

Thermus aquaticus

Tag DNA 7R') A5—+ (N8l 200 73 /EEA R K)
DNA polymerase (2.7.7.7)

HY—LR-TIT7TA4HR

Thermus aquaticus

Tag DNA 7R') A5—+ (NI 235 7S/BEMNR %K)
DNA polymerase (2.7.7.7)

H—LR-ITIT7TA4HR

Thermus aquaticus

7ag DNA RYAS5— (BRERBAB D RD T/ B% Arg ITHE)
DNA polymerase (2.7.7.7)

H—LAR-ITHT7TFAHA

Thermus aquaticus

Tth DNA 7R AS5—+
DNA polymerase (2.7.7.7)

HY—LR-P—FET45R
Thermus thermophilus

DNA RYAT—F 1
DNA polymerase 1 (2.7.7.7)

Iox)x7-3al)

Escherichia coli

DNA 7RI A5—+ 1(polAD Klenow B B $815)
DNA polymerase 1 (2.7.7.7)

I x)¥x7-3al)

Escherichia coli

DNA 7FRYAS—+ |
DNA polymerase 1 (2.7.7.7)

SLETT—
A phage

Pfu DNA R AS—F |
DNA polymerase [ (2.7.7.7)

EoavhR-7)4HR
Pyrococcus furiosus

DNA RJAS—H 1
DNA polymerase 1 (2.7.7.7)

H—LR-ITHT7TFAHA

Thermus aquaticus

DNA 7R AS—+ I(fitZiE)
DNA polymerase 1 (2.7.7.7)

Y—LRX-TIVT7TA4HRA

Thermus aquaticus

DNA RYAS—E |
DNA polymerase [ (2.7.7.7)

H—LRX-Y—FET45R
Thermus thermophilus

DNARYAS—E Il BHT1=whk
DNA polymerase IIl B subunit (2.7.7.7)

I x)¥x7-3al)

Escherichia coli

DNARYAS—+ M e T 1=k (dna@) Tox)x7-aY
DNA polymerase Ill € subunit (2.7.7.7) Escherichia coli
DNA RyAS—F B vk

DNA polymerase 8 (2.7.7.7)

DNA RYAS—E 7 Ek

DNA polymerase n (2.7.7.7)

DNA R AS—+t « (NIHEI5607 = /ES) ek

DNA polymerase « (2.7.7.7)

Rad51 2> /\J & (RAD5T) ek

DNA repair protein RAD51
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Rad52 22 /3 HE (RAD52)
DNA repair protein RAD52

Er

“KREBENXILT—E

Duplex—specific nuclease

AI)A4H=

ZRBEEREMXILT7—F ZDSN M2(L212S, F2301)
Duplex—specific nuclease

XIA4H=

“HREHBEHARILT—E

Duplex—specific nuclease

ASNH=

IVRXHLF7—+ V(Y80A, D105A)
Endonuclease V (3.1.21.7)

F—Er G- UTA%
Thermotoga maritima

IRXHLF7—+ V(Y80A, D105N)
Endonuclease V (3.1.21.7)

H—EN-RUTAY
Thermotoga maritima

FEkREER

Formate dehydrogenase (1.2.1.2)

RAANDTII LD OAT

Mycobacterium vaccae

TILORFF—E (fk)
Fructokinase (2.7.1.4)

HAEEFR-EEYR

Zymomonas mobilis

TGN WRTFEFFIE—F

Fructosyl-amino acid oxidase (1.5.3.-)

a=ZAHIAR[E NISLI330
Coniochaeta sp. NISL9330

TIVIRLTI/BEA XA —E

Fructosyl-amino acid oxidase (1.5.3.-)

QYRNGTIILIE 2-4-1

Corynebacterium sp. 2-4-1

TIWIRNRTFRFFIE—F

Fructosyl-amino acid oxidase (1.5.3.-)

APRZV) DL TFLF LA

Eupenicillium terrenum

TILONWTI/BA XA —E

Fructosyl-amino acid oxidase (1.5.3.-)

IRLT-7Vo04
Gibberella fujikuroi

a-1,6-7aAVIESURT5—E
« —1,6— Fucosyltransferase

Ek

HSUbFF—+E (galk)
Galactokinase (2.7.1.6)

Iox)x7-aY)

Escherichia coli

HSOR—=R-1-2EEIIDYINTURTTS5—FE (galT)
Galactose 1—-phosphate uridylyltransferase (2.7.7.10)

Tor)F7-aY

Escherichia coli

B-HSUr T —E
B —Galactosidase (3.2.1.23)

EnavyAhR-2UAHR
Pyrococcus furiosus

B-14-HSHL ISV RTS—E
B —1.4—-Galactosyltransferase

Ek

wILS5—t RV LEIT4T A
Endo—1,4- 8 -D—glucanase (3.2.1.4) Penicillium pinophilum
ZILS5—E EoayhR-Ryas 4

Endo—1,4- 8 -D—glucanase (3.2.1.4)

Pyrococcus horikoshii

+JL5—+ (RCE1)
Endo-1,4- 8 —D—glucanase (3.2.1.4)

Y TR A€

Rhizopus oryzae

+)L5—+ (STCE)
Endo—1,4- B —D—glucanase (3.2.1.4)

RA7488) D L ayaARKRT L

Staphylotrichum coccosporum

GlcNAc-1) > BE LZ—+ (AGMT)
GlcNAc—phosphate mutase (5.4.2.3)

HyhOItER-wLEST

Saccharomyces cerevisiae

T aFxF—+ (yqeR)
Glucokinase (2.7.1.2)

NFILR-HTFAYR
Bacillus subtilis

JIWNAVETERS2—F
Gluconate dehydratase (4.2.1.39)

THORENIE—FOYFIH VR

Achromobacter xylosoxidans

Z W3 —XTEROS+—+ (GDH)
Glucose dehydrogenase (1.1.5.2, 1.1.5.9)

INFILR-FAHTFYH L

Bacillus megaterium

JILa—REkERER
Glucose dehydrogenase (1.1.1.47)

NFIILR-HITFAIR

Bacillus subtilis

Eonx/yy—%/0 (PQQREFEHES ILI—XTERFOS F—E
Glucose dehydrogenase (pyrroloquinoline—quinone (PQQ) -
dependent) (1.1.5.2)

FORMNGE—-ANATEFHR

Acinetobacter calcoaceticus

TINA—Z-1-YUEI) DI IEIVRTT5— (gall)
Glucose—1-phosphate uridylyltransferase (2.7.7.9)

Iox)x7-aY)

Escherichia coli

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

DT LANT) I L(ATaTA)

Cyanidium caldarium

JIa—x-6-)oBTEFOS F—
Glucose—6—phosphate dehydrogenase (1.1.1.49)

TANRFILR-RTFF7AHF—ET(ILA
Geobacillus stearothermophilus (Bacillus stearothermophilus)

JIa—R-6-oBTEFDSF—H
Glucose—6—phosphate dehydrogenase (1.1.1.49)

A3/ RV Y - A TALTR
Leuconostoc mesenteroides

a-FLas—+
o —Glucosidase (3.2.1.20)

FANRFILR-ZATFF7AYF—FET(ILR
Geobacillus stearothermophilus (Bacillus stearothermophilus)

B-T I aLH—t (bglA)
B —-Glucosidase (3.2.1.21)

FOLEZD LAY T4hR

Acremonium cellulolyticus

B-T AL H—+t (bel)
B —Glucosidase (3.2.1.21)

JLE/AVAR-TILTR
Ruminococcus albus

B-D-F)La s —+
B —D—Glucosidase (3.2.1.21)

HY—EF7FIONYE—t)LO)T1hR

Thermoanaerobacter cellulolyticus

EZADZLE =
B —Glucuronidase (3.2.1.31)

Iox)x7-aY

Escherichia coli
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TSV ER K RB% SR (GLDH) (gdhA)
Glutamate dehydrogenase (1.4.1.3)

EoavhR-ToFRY
Pyrococcus endeavori

TV R KR BE SR (GLDH) (gdhA)
Glutamate dehydrogenase (1.4.1.3)

HY—EayhR-aFALUUR
Thermococcus kodakarensis

L= IVASVBEA X 4 —HRHIBRK

L—Glutamate oxidase (1.4.3.11) precursor

AT A ERE X-119-6
Streptomyces sp. X—119-6

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

ILIVTAERFT R TAIXH
Brevundimonas diminuta (Pseudomonas diminuta)

JUwILTILTER-3-)UETEFOS F—+ (GAPDH)
Glyceraldehyde 3-phosphate dehydrogenase (1.2.1.12)

IR

J)to—Lx+—+t
Glycerol kinase (2.7.1.30)

F7IaSMITURE 307
Amycolatopsis sp. 307

J)tea—L-3-YrETEeErAS F—F
Glycerol-3-phosphate dehydrogenase (1.1.1.8)

HyAhAStER-ELEYT

Saccharomyces cerevisiae

J1)a—45URRR)S—
Glycogen phosphorylase (2.4.1.1)

TOALTTVIR-TAYAR

Aquifex aeolicus

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

HY—LAR-ITHT7TFAHA

Thermus aquaticus

J)a—5UkRAR)S—E
Glycogen phosphorylase (2.4.1.1)

v hHAE

B-T)aLE—F 1
B —Glycosidase 1

ERavAX-JUF ¥R

Pyrococcus furiosus

AEY X F—+ (HK)
Hexokinase (2.7.1.1)

IIARNOZER-TILFOTRXR

Kluyveromyces marxianus (Kluyveromyces flagilis)

~EYXF—F ARF—<R-TFR
Hexokinase (2.7.1.1) Rhodothermus marinus (Rhodothermus obamensis)
PNEXYE T —— J—EIAVHR-YFIUR

Hexokinase (2.7.1.1)

Thermococcus litoralis

EXAILTEROSF—F
Histamine dehydrogenase (1.4.99.-)

JJYEDLE 4-9
Rhizobium sp. 4-9

EXRY H3KI AFILES Y RT5—F (dimb)
Histone H3K9 methyltransferase (2.1.1.43)

Za—ARRS-HFvY
Neurospora crassa

EAURUSET—E
Hydantoin racemase (5.1.99.5)

SHONITII LY GTFIIUR
Microbacterium liquefaciens

D-EX R+ —tF
D-Hydantoinase (3.5.2.2)

FTE AJ11199
Shinella sp. AJ11199

p-EFOF L ZERFEHREFOFS 55—+ (pHBH)
p—Hydroxybenzoate hydroxylase (1.14.13.2)

AVEFA-TARRATAZ
Comamonas testosteroni

p-EFOX LR B EE/KEL{LEES (L200V, Y385F) (HFM145VF)
p—hydroxybenzoate hydroxylase (1.14.13.2)

QYRNGTY ) LT IVAZH L

Corynebacterium glutamicum

p-EROF S REFHEROF5—F (pHBH)
p—Hydroxybenzoate hydroxylase (1.14.13.2)

Pa—FEFR-TILALYEVR

Pseudomonas fluorescens

-EFOFLRBERRIKREER
3—-Hydroxybutyrate dehydrogenase (1.1.1.30)

SIVAR=T - EvT44
Ralstonia pickettii

NARRXDAFILT LA JLCoA LA HA—E
Hydroxymethylglutaryl-CoA reductase (1.1.1.88)

La—KEFRE 1-MV
Pseudomonas sp. 1-MV

12a-EFOFLRTFOSRTERES F—H
12 o ~Hydroxysteroid dehydrogenase (1.1.1.176)

INFJLAJE B0865
Bacillus sp. B0865

3a-EFOFL RFASRFEROSF—1
3 o —Hydroxysteroid dehydrogenase (1.1.1.50)

AVEFR-TARRATAZ
Comamonas testosteroni

VOB BB (dapB) I zFx7-ay
4-Hydroxy—tetrahydrodipicolinate reductase (1.17.1.8) Escherichia coli
DO E BB (dapA) Iox)x7-al

4-Hydroxy—tetrahydrodipicolinate synthase (4.3.3.7)

Escherichia coli

EHGR) OB ATP-S LA /X F—F

Inorganic polyphosphate / ATP-glucomannokinase

TFILAANYA—E KM
Arthrobacter sp. KM

A4/o0 5 -——)UBTERRSF—E
Inosine 5'-monophosphate dehydrogenase (1.1.1.205)

NFILR-HTFAYR
Bacillus subtilis

NAD#EMA VY I ETERDS+—+ (ICDH)
Isocitrate dehydrogenase (1.1.1.41)

FOTAFANFILR-FAFFIEUR

Acidithiobacillus thiooxidans

AVHOIUBTEROY F—F
Isocitrate dehydrogenase (1.1.1.41, 1.1.1.42)

YyhOIER-ELEST

Saccharomyces cerevisiae

1YY I BTEROS 5 —+ (ICDH)
Isocitrate dehydrogenase (1.1.1.42)

H—LR-TIT7T4HR

Thermus aquaticus

TS E TR I FAavAR-Tzh—I)R

Keto acid dehydrogenase (1.1.1.-) Enterococcus faecalis

THERETTEESR A(a/RAby Y- Ao TA(TR BE TXRANSZAL
Keto acid dehydrogenase (1.1.1.-) Leuconostoc mesenteroides subsp. dextranicum
ThEETEER FAIT/avhR-FI=

Keto acid dehydrogenase (1.1.1.-)

Oenococcus oeni (LBUCONOStOC 03”03)

LSl TERO S S —t
L-Lactate dehydrogenase (1.1.1.27)

ETJ4FN\9TUDL-OVT L

Bifidobacterium longum

L-ELBTERODS—H
L-Lactate dehydrogenase (1.1.1.27)

oY
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L-E.ETEROS F—+ (LDHB) =iy )]
L-Lactate dehydrogenase (1.1.1.27)
BHIBTEROS—t Er

B-type L-Lactate dehydrogenase (1.1.1.27)

D-#LB47E~A%7 F—+ (D-LDH)
D-Lactate dehydrogenase (1.1.1.28)

ET4RNROTUDL-OVT L

Bifidobacterium longum

NADIEIX7F M L-2LEE TEFAS F—F (/D)
L-Lactate dehydrogenase (1.1.2.3)

Tox)%x7-aY

Escherichia coli

L-FLEEA T4 —+ (Jox)
L-Lactate oxidase (1.13.12.4)

I T RAavHRE NBRC 3427
Enterococcus sp. NBRC 3427

o4 rreros+—+
Leucine dehydrogenase (1.4.1.9)

TANFILR-RTF7AY—ET(ILA
Geobacillus stearothermophilus (Bacillus stearothermophilus)

O/ oFeroy+—+
Leucine dehydrogenase (1.4.1.9)

Y—ETIF/RACR AV B—ATA4IR

Thermoactinomyces intermedius

LN RGS5—E (sucZE2)
Levansucrase (2.4.1.10)

HFAEEFR-EEYR

Zymomonas mobilis

o 5—+ TUOUREIL
Luciferase (1.13.12.7) Luciola cruciata
L5 —F ANATREI
Luciferase (1.13.12.7) Luciola lateralis
75—+ bl S 1Y

Luciferase (1.13.12.7) Photinus pyralis
75—+ IIRAIL

Luciferase (1.13.12.6) Vargula hilgendorfii
LiI7z5—t A)FAETHRAIL
Luciferase (1.13.12.7) Rhagophthalmus ohbai
nNiIz5—t AU SERRIL
Luciferase (1.13.12.6) Cypridina noctiluca
Lo I7x5—t EA)AAYF LY
Luciferase (1.13.12.7) Pyrearinus termitilluminans
FBEEXILLTIS—F EHR
Red-bioluminescence eliciting luciferase (1.13.12.7) Phrixothrix hirtus

Yoo ThILRFLF5—E (cadA) (MB16T)
Lysine decarboxylase (4.1.1.18)

I xzF7-ay

Escherichia coli

DOUEEREESR (ysC) I x)x7-a)
Lysine—sensitive aspartokinase IIl (2.7.2.4) Escherichia coli
JJF—L T 97—
Lysozyme (3.2.1.17) T7 phage

1,2-a-D-X2 /5 —F (msdS) (NS BI38 7S /EEM R K)
1,2- @ -D-Mannosidase (3.2.1.113)

FARILFILR-TAIZR
Aspergillus phoenicis

JoTBTEROs
Malate dehydrogenase (1.1.1.-)

DTV LANT) I L(ATAaTA)

Cyanidium caldarium

UL TBTEROS S —F
Malate dehydrogenase (1.1.1.-)

TANFILR-AT7AY—ET(ILR
Geobacillus stearothermophilus (Bacillus stearothermophilus)

JoadETERO4S +—+ (MDH)
Malate dehydrogenase (1.1.1.37)

HY—LR-HP—FET4TR
Thermus thermophilus (Thermus flavus)

RUAVERA I AS5—E

Maleate isomerase (5.2.1.1)

FILAUSTRR-Tz—HUR

Alcaligenes faecalis

RUAVBAIAS—E

Maleate isomerase (5.2.1.1)

TILRAANYE—- 5 OETAILER
Arthrobacter globiformis

TILb—RKRRKRYS—E
Maltose phosphorylase (2.4.1.8)

I TRAaYAR-EST
Enterococcus hirae

a-12-R /58—
o —1,2-Mannosidase (3.2.1.113)

FARILEILA S A

Aspergillus saitoi

Aoy —+
Mevalonate kinase (2.7.1.36)

YyhOIER-ELEST

Saccharomyces cerevisiae

NADH TEFAS F—E[F/2]
NADH dehydrogenase [quinone] (1.6.99.5)

INFILRAHTIUD L

Bacillus megaterium

NAD" F4—= (ppnk)
NAD" kinase (2.7.1.23)

RAANGTI I LIN)LYA—D R
Mycobacterium tuberculosis

NAD" ¥ F4a—+
NAD" synthetase (6.3.1.5)

TANFILA-ATTAY—EIT(ILRA

Geobacillus stearothermophilus

NADPH-P450 & LB &
NADPH-Cytochrome P450 reductase (1.6.2.4)

YyhASER-ELELT

Saccharomyces cerevisiae

hiE 70577 —+E (nprS)
Neutral protease (3.4.24.28)

TANFIR-AT7AY—ET(ILR
Geobacillus stearothermophilus (Bacillus stearothermophilus)

HBETESR
Nitrate reductase (1.7.1.2)

FARILEIIR-=f— ZEE IYORKRILR
Aspergillus niger var. macrosporus

ZkJJLERSBR—E (Nhase) a. BHTa1=vk
Nitrile hydratase &/, S8 subunit (4.2.1.84)

a—KR/ANTAT7 - H—FT45
Pseudonocardia thermophila

—k)JLERSA—+ (NnhB[D21G], NhhA[N42D, 1202T])
Nitrile hydratase (4.2.1.84)

AR3vAR-BRITIRX

Rhodococcus rhodochrous

XILT7—E S,
Nuclease S; (3.1.30.1)

FARILEFILRA)E

Aspergillus oryzae
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XLV RTAFIIVRY NSO R TS5—E U(ndt)
Nucleoside deoxyribosyltransferase II (2.4.2.6)

SORMAFILAANILRTAHR
Lactobacillus helveticus

XHLA U RFF+—E (BTHI1158)
Nucleoside kinase (2.7.1.-)

N=DORILTIVT - BATUTIOIR
Burkholderia thailandensis

(R-2-#45%5/— LB KREER
(R)-2-octanol dehydrogenase (1.1.1.1)

AHLLT - I 4vA—NZA

Ogataea wickerhamii (Pichia finlandica)

AAFOU-5-YUBThILRFLS—E
Orotidine—5'—phosphate decarboxylase (4.1.1.23)

Za—ARRS-H5vY
Neurospora crassa

oS
Oxalate decarboxylase (4.1.1.2)

NFILRHTF4YR
Bacillus subtilis

XY OB T HILARFLS5—+E (oac)

Oxaloacetate decarboxylase (4.1.1.3)

La—FREFRE 7847A4
Pseudomonas sp. 71847A4

T )L7S5=TERFO4S 5 —+ (PheDH)
Phenylalanine dehydrogenase (1.4.1.20)

Y—ETFIF /AR AVB—ATAIR

Thermoactinomyces intermedius

-z V75 =URikRESR
L-Phenylalanine dehydrogenase (1.4.1.20)

HY—ET7IF/RACR A B—AT AR

Thermoactinomyces intermedius

RRAKRI/—ILELEVEBEALRFLS—F
Phosphoenolpyruvate carboxylase (4.1.1.31)

TGN TERNGE— N\t

Gluconacetobacter hansenii (Acetobacter hansenii)

6-RRAKRTILIMFF—E (pA)
6—Phosphofructokinase (2.7.1.11)

TANRFILR-RTFF7AHF—ETAILR
Geobacillus stearothermophilus (Bacillus stearothermophilus)

B —RRKRT )LaLs—E
B —Phosphoglucomutase (5.4.2.6)

SHURAVHR-SUTAR
Lactococcus lactis

RART I I—RAIAS5—F

Phosphoglucose isomerase (5.3.1.9)

TANRNFILNR-RTFT7AHF—ET4ILA
Geobacillus stearothermophilus (Bacillus stearothermophilus)

-RRRT Y VBETEROT F—1
Phosphoglycerate dehydrogenese (1.1.1.95)

aYRNGTID LT IILEZHL

Corynebacterium glutamicum

M BRZARS ) ) VB LS— ek
Phosphoglycerate mutase (5.4.2.11)
B EFRRRT ) VB LA—E Sk

Phosphoglycerate mutase (5.4.2.11)

RRARY/S—E A,
Phospholipase A, (3.1.1.4)

ARLT AR (TS5 F )L —

Streptomyces violaceoruber

RRIRI Y/ —RAYAS5—+ (manA)
Phosphomannose isomerase (5.3.1.8)

Iox)x7-aY)

Escherichia coli

RARRUNLE—H
Phosphopentomutase (5.4.2.7)

H—LR-H—FT4S5RX
Thermus thermophilus

T4 RYRILAFRFFH—E

T4 77—
T4 phage

Polynucleotide 5'—hydroxyl-kinase (2.7.1.78)
RUYUEE: AMP-TRRRMSURT5—H
Polyphosphate:AMP—-phosphotransferase

FoRbNGE—- D30y =4

Acinetobacter johnsonii

L-7'AYY 4 fkEREEES

Proline hydroxylase

AUFARKRTUFDLRE RHI
Dactylosporangium sp. RH1

L-70YY 4 ficis)k b EES

L-proline cis—4—hydroxylase

I oo7I)L-A)AT+
Ensifer meliloti (Sinorhizobium meliloti)

Jo)rS5tv—€

Proline racemase (5.1.1.4)

HARNIOY L RTFA9IS0T 44
Clostridium sticklandlii

Jo7F7—+ 3C
Protease 3C (3.4.22.28)

ErNSA/O1ILR B14

Human rhinovirus B14

Jo77—+ PFUS
Protease PFUS (3.4.21.-)

EoavhR-2UFHR

Pyrococcus furiosus

TOFAURRT7A—E2A(PP2A) AT 1wk ek
Protein phosphatase 2A, A—subunit (3.1.3.16)
TOTAURRTFA—E2A(PP2A) CHT1=whk Er

Protein phosphatase 2A, C—subunit (3.1.3.16)

TJObATIE 34-OA XL F—HE (PCO) (e SR U B H)
(pcaG, pcaH)
Protocatechuate 3,4—dioxygenase « chain, B chain (1.13.11.3)

TORMNGR— N4

Acinetobacter baumannii

T RILAVRRAR)S—E [(punA)
Purine nucleoside phosphorylase 1(2.4.2.1)

TANRFILR-RTFF7AHF—ETAILR
Geobacillus stearothermophilus (Bacillus stearothermophilus)

TYoRHLFVRKRRKRYS—E
Purine nucleoside phosphorylase (2.4.2.1)

TILOFEFR-TSESF

Cellulomonas flavigena

ES/—XAFL 45—+
Pyranose oxidase (1.1.3.10)

hIS54

Trametes versicolor (Coriolus versicolor)

EVIOUXOLA L THRRKR)Z— (pyn)
Pyrimidine nucleoside phosphorylase (2.4.2.3, 2.4.2.4)

FANFILR-ATTAY—ET(ILR
Geobacillus stearothermophilus (Bacillus stearothermophilus)

ELNEVEBTHLRFLS5—H (pde)
Pyruvate decarboxylase (4.1.1.1)

HFAEEFR-EEUR
Zymomonas mobilis

ELLR—bFILYRRTz—FPF+—+ (PPDK)
Pyruvate, orthophosphate dikinase (2.7.9.1)

SYNERRS-OET

Microbispora rosea

RecA B2 /\E (recA)
RecA protein

Y—LAR-ITHF7TF(HA

Thermus aquaticus

HIR-1EH % HIRERRVEDAF5—F

Restriction—Modification system

HIPREEZR BamHI
Site—specific deoxyribonuclease BamHI (3.1.21.4)

NFIILR-FEAYHYIT7IIVA
Bacillus amyloliquefaciens
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#IFREZZ Banlll
Site—specific deoxyribonuclease Banlll (3.1.21.4)

FAIIZNFILRFTRIY_YT4hR

Aneurinibacillus aneurinilyticus (Bacillus aneurinolyticus)

HIFREZSR Fokl

Site—specific deoxyribonuclease Fokl (3.1.21.4)

TS/3H0E G LA T /aA4TR

Planomicrobium okeanokoites (Flavobacterium okeanokoites)

HIFREZS Haelll
Site—specific deoxyribonuclease Haelll (3.1.21.4)

ANETLSRIDTTAIR
Haemophilus aegyptius

HIFREESR Hincll
Site—specific deoxyribonuclease Hincll (3.1.21.4)

ANETLSRAVITILIVTT
Haemophilus influenzae

HIFREES HindIll
Site—specific deoxyribonuclease Hindlll (3.1.21.4)

ANETLFRAVITINIVHT
Haemophilus influenzae

HIRREZSR Hinfl
Site—specific deoxyribonuclease Hinfl (3.1.21.4)

ANETLSRAVTILIVY T
Haemophilus influenzae

HIREZZR Hpal
Site—specific deoxyribonuclease Hpal (3.1.21.4)

ANETLTRNFAVTLIVHT
Haemophilus parainfluenzae

HIPREZER Mbol

Site—specific deoxyribonuclease Mbol (3.1.21.4)

ESVEF-HR—ER
Moraxella bovis

HlBREEZR NgoMI
Site—specific deoxyribonuclease NgoMI (3.1.21.4)

FAEIT7-I/LT

Neisseria gonorrhoeae

HlBREZER NspV
Site—specific deoxyribonuclease NspV (3.1.21.4)

J ALY E PCC 7524
Nostoc sp. PCC 7524

HIPREER Pstl

Site—specific deoxyribonuclease Pstl (3.1.21.4)

TAETULT - RFaT—T44
Providencia stuartii

HIPREESR Smal
Site—specific deoxyribonuclease Smal (3.1.21.4)

wIF7-VILtEYEUR

Serratia marcescens

A*F5—+ BamHI
Site—specific DNA-methyltransferase BamHI (2.1.1.113)

NFIILR-TIAYYIT7IIVA
Bacillus amyloliquefaciens

AFS5—+ Fokl
Site—specific DNA-methyltransferase Fokl (2.1.1.72)

JS/3H0E D L-ATT/AATR

Planomicrobium okeanokoites (Flavobacterium okeanokoites)

AF 55—+ Haelll
Site—specific DNA—-methyltransferase Haelll (2.1.1.37)

ANETLZRIDTTAIR
Haemophilus aegyptius

AFS5—+ Hincll
Site—specific DNA-methyltransferase Hincll (2.1.1.72)

ANETLSRAVTILIVHT
Haemophilus influenzae

AFS—=E HindIll
Site—specific DNA-methyltransferase HindIll (2.1.1.72)

ANETLTRAMVT LIV
Haemophilus influenzae

AF5—+ Hinfl ANETLSR-AVTILIVHY T
Site—specific DNA-methyltransferase Hinfl (2.1.1.72) Haemophilus influenzae
AFZ—+ Hpal ANETLTRNFAVTILIVYT

Site—specific DNA-methyltransferase Hpal (2.1.1.72)

Haemophilus parainfluenzae

AFS5—+ Mbol
Site—specific DNA-methyltransferase Mbol (2.1.1.72)

ESUEF-R—ER

Moraxella bovis

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

FAEU7-I/LT

Neisseria gonorrhoeae

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

JARYYE PCC 7524
Nostoc sp. PCC 7524

AFS5—+E Pstl
Site—specific DNA-methyltransferase Pstl (2.1.1.72)

TAETULT - RFaT—T44

Providencia stuartii

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

wIF7-TILEVvEUR

Serratia marcescens

JIN—RSURH)TH—E (B EERER)
Reverse transcriptase (2.7.7.49)

EO-—YIRAMBEIAILA

Molony murine leukemia virus

DRXILT7—H T,
Ribonuclease T, (3.1.27.3)

FARILFILR-FE

Aspergillus oryzae

T4 RNA YH—E T4 77—
RNA ligase (6.5.1.3) T4 phage
SP6 RNA Ry AS5—+ SP6 J7—
RNA polymerase (2.7.7.6) SP6 phage
T7 RNA RYAS—H T 97—>
RNA polymerase (2.7.7.6) T7 phage

HYR=2 5 #REESR (SDA)

Saponin—decomposing enzyme

FARJLEILRA)E

Aspergillus oryzae

HiR= 5 #EEE% (SDE)

Saponin—decomposing enzyme

AYR=DYDL-TLIINDTF L

Eupenicillium brefeldianum

YRV 5 fEEES (SDN)

Saponin—decomposing enzyme

THYY L-2AIRERARIIS L

Fusarium neocosmosporiellum (Neocosmospora vasinfecta)

Haiotrxi s —+

Sarcosine oxidase (1.5.3.1)

FILRAANGA—-FOET+LER
Arthrobacter globiformis

HLaAL o F A —E

Sarcosine oxidase (1.5.3.1)

INTFILRAJE KS-Al1
Bacillus sp. KS-A11

2B T ILa— LBk EEER

Secondary alcohol dehydrogenase (1.1.1.1)

HoTHNSToao—o R
Candida parapsilosis

4R T Na— LBk EREER
Secondary alcohol dehydrogenase (1.1.1.1)

Ar3vAhR-TYRARYR
Rhodococcus erythropolis

B KEX2 TOT7—t (REEEEHMAERRSE-L0)
Secretory KEX2 protease (3.4.21.61)

YyhRItER-ELETT
Saccharomyces cerevisiae

16




) oERAX D AFIVNS VR T25—E (alA)
Serine hydroxymethylase (2.1.2.1)

Iix!)F7-0Y)

Escherichia coli

B RREEE (serA, serB, serC)

Serine operon

NFIILR-FEAYHYITFIIVR
Bacillus amyloliquefaciens

a-23-LF7 IVEEBEE R
o —2,3-Sialyltransferase (2.4.99.4)

TARINOTY o LR JT-ISH-224
Photobacterium sp. JT-ISH-224

a-23-7 VBEBER
o —2,3-Sialyltransferase (2.4.99.4)

THMANDT) S L ARRARL D L

Photobacterium phosphoreum

a-2,3-2 7 LVERERTE B 5k (E342A) (NIRfAI247 S/ BR% R 18)
o —2,3-Sialyltransferase (2.4.99.4)

THMNG T Lo FRRARL D L

Photobacterium phosphoreum

a-26->7 LERERTSBE R
o —2,6—Sialyltransferase (2.4.99.1)

THrNGTH LR JT-ISH-224
Photobacterium sp. JT-ISH-224

a-26->7 L BEBER
o —2,6—Sialyltransferase (2.4.99.1)

THNNGTII LT LEST

Photobacterium damselae

a-26->7 L BEBER
o —2,6—Sialyltransferase (2.4.99.1)

TANNGTID L LA T FF

Photobacterium leiognathi

a-26-F)ILNSVRTIS—F
o —2,6-Sialyltransferase (2.4.99.1)

Ek

YILER—ILTERRSF—E
Sorbitol dehydrogenase (1.1.1.14)

L a—FEFRJE KS-E1806
Pseudomonas sp. KS—-E1806

YOV BB (dapE)

Succinyl-diaminopimelate desuccinylase (3.5.1.18)

Toz)¥x7-3al)

Escherichia coli

ROO—RMKS EEER (cscA)
Sucrose hydrolase (3.2.1.26)

I z)¥x7-al

Escherichia coli

RAYA—RKRRKR)Z—E
Sucrose phosphorylase (2.4.1.7)

A3/ AT A TASLTR

Leuconostoc mesenteroides

A9A—RKRRRYS—E
Sucrose phosphorylase (2.4.1.7)

ARLTRavHRZa—EUR
Streptococcus mutans

SERBRIERMERERZT74—1 (TRAP)
Tartrate—resistant acid phosphatase (3.1.3.2)

ek

TLIZIVEDERODF —ILTERRS+—E (tphB)
Terephthalate dihydrodiol dehydrogenase (1.3.1.53)

OVEFR-TARRTAZ
Comamonas testosteroni

TLIZNE 2-OA X5 F—EF X5 F—E XY Tzt
(tphA2)

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

aAVEFA-TARRTAZ
Comamonas testosteroni

TLIZAWE 2-OA XL FF—EF X5 —E Tk
(tphA3)

Terephthalate 1,2-dioxygenase oxygenase small subunit
(1.14.12.15)

OVEFR-TAMRTAZ
Comamonas testosteroni

TLIRIE 2-OA X7 F—E LA U5—E (tphAT)
Terephthalate 1,2—-dioxygenase reductase (1.14.12.15)

AREFR-TARRTAZ
Comamonas testosteroni

TLIHIILEERSD RR—45— (tpak)
Terephthalate transporter

ORavhR-3RT44
Rhodococcus _jostii

VOV EEFEER (dapD)
2,3,4,5-Tetrahydropyridine—2,6—dicarboxylate N—
succinyltransferase (2.3.1.117)

Ioz)¥x7-al)

Escherichia coli

FALEFLULEYE—E
Thioredoxin reductase (1.8.1.9)

YyhOzER-ELEST

Saccharomyces cerevisiae

FALRF I ULEHR—H
Thioredoxin reductase (1.8.1.9)

Ek

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

FHORAENIE—FIAOYFIHE VR

Achromobacter xylosoxidans

FSURTILRES—E (tal)
Transaldolase (2.2.1.2)

Iox)¥x7-al

Escherichia coli

bSO R ES— (thtA)
Transketolase (2.2.1.1)

Tox)x7-al)

Escherichia coli

r)TrI7H—F
Tryptophanase (4.1.99.1)

I x)¥7-al

Escherichia coli

RITRT7oA ROV (trpA, troB, troC, troD)
Tryptophan operon

NFILR-FEAYIITFIIVR
Bacillus amyloliquefaciens

NJTRT7oA ROV (troA, troB, troC, troD, troF)
Tryptophan operon

IoxzF7-aly

Escherichia coli

FITRD7o EREERE (pA, troB)
Tryptophan operon

QYRNGTFY D LT ILEAZH L

Corynebacterium glutamicum

FoIUAFLH—E
Tyramine oxidase (1.4.3.4)

7 ILAR/NYZ—]E P06240
Arthrobacter sp. P06240

B-FBIF—+H (BTY)
B -Tyrosinase (4.1.99.2)

HARANGB— A B—ATADR

Citrobacter intermedius

EIEDNABE 22 /398 RadbA(LEXF SR E2 A)
Ubiquitin—conjugating enzyme E2 A (6.3.2.19)

Er

UDP-GIcNAcE AR R 7R 55— (g/mU)
UDP-GIcNAc—pyrophosphorylase (2.7.7.23)

Ioz)x7-al)

Escherichia coli

FREE A RLEE SR BE (xdhg xdha, xdhb, xdhd, xdhe, xdhq)
Urate synthesis enzymes

T8N FY 9 L@ xsant-25
Phyllobacterium sp. xsant—25
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JLT7—EARAU (LT —EEEFureA, ureB, ureC. RUT
YDV =& FureD, ureE, uref, ureG)
Urease operon

DLITVIZ-FIATHR

Klebsiella aerogenes

XMP 72—+t
XMP aminase (6.3.5.2)

Iox)x7-aY)

Escherichia coli

FO—RAYAS—E (xyiA)
Xylose isomerase (5.3.1.5)

Iox)x7-al

Escherichia coli

FoxF+—€ (xiB)
Xylulokinase (2.7.1.17)

Iox)¥x7-al)

Escherichia coli

(2)HEEMHERYE, RIFF

IO IVALT-ZOFLT

Aequorin / EREAE Aequorea aequorea
mEFE7I04F P &K% Ek

Amyloid protein / 7EOAFERE

7orkolIzvLbtTE— s

Androgen receptor / ATAARFRILEVDZRBARERE

TrF A5 [

Annexin A5

BEEMHERF NFIILR-TIAYYIT7IIVA

BamHI control element

Bacillus amyloliquefaciens

230 kDaZBXRAEHLE (BP230) D Cif{E|7857 =/ BAER 5l
BP230

Er

230 kDafE X JBE R (BP230) DN {EI9807 =/ B EL 5]
BP230

ek

Bt h3 > CrydAa(cry4Aa) DERERS (696-8517 3/ EEERHI)
Bt toxin Cry4Aa

NFILR-Fa—)oFIOIR
Bacillus thuringiensis

jJ}l/:E:)JIJD 5\y}~
Calmodulin / Ca”' Bt ERE

FILIRRBAFUDRAY L DCKIGFEHEF AL 1 #ELHR) ER
RITFR

Calpastatin / 7AT7—H¥HEEEAE

ccdB (gyrase[AEEHH) F I5RIK
ccdB F plasmid
AS—5UAATV B a 1 HA2 1) SR AL cDNA ek
Collagen / A5—45> D —&}

C RistEA> /3% (CRP) Ek
C-reactive protein (CRP) / & CA S AMFA /9D —

a AR o

o A—crystallin

cspB TAE—4—ERF

cspB promoter sequnece

QRNGTFUSL-TILESHA

Corynebacterium glutamicum

Cystatin A Ek
Cystatin A / FOTF7—EAEES—

Cystatin C ek
Cystatin C

Cystatin o vk
Cystatin @ / F7OT7—EA EES—

B-THFv ek
Cytoplasmic B —actin

TRAEYT LAY 3(Dsg3) DNifmfll6147 =/ EBEFER 51 XIR

Desmoglein 3

DnaK EHRE IS5 AV

DnaK protein fragment

Iixl)F7-aY

Escherichia coli

T4 042 D8 (GAGAGSERSI) =
DNA of crystalline fibroin

47012 DiEEEE (GAGAGSERFI) h43
DNA of crystalline fibroin

ZAREHRNAKE S # 7\~ EDRB4(DRB4) TaARF RS
Double—stranded RNA-binding protein 4

IRMADIVLETE— Er
Estrogen receptor / ATAARHRILEVDZBERERE

2zVFY <
Ferritin

V) FULEE(FTL) (e
Ferritin light chain

247V)/—=52 AatED—ER Er
Fibrinogen / 247 /—%> O—%B

J47) /=452 BREHD—E] Er

Fibrinogen / 247 /—45> O—8
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T4TARIFUDHMRATEF S Y F )L (SLRGDSAEZS!) Er
Fibronectin / fifgiEEEEERE

T4 ORI FUDMRBEFR AL Er
Fibronectin / #if8EEEEERE

J470RxFOMBEES T FILEBHEE Ekr
(GAAVTGRGDSPASAAGYEZ )

Signal of Fibronectin / fifAEEEBEERE

T4 0RO FUOMaEES T IV EREE Hh4a
(GAAVTGRGDSPASAAGYEZ 1)

Signal of Fibronectin / flfAEEEBEERE

HILEHE Azami-Green 7HIHUT
Fluorescent protein Azami—Green

BERRNIEEAE Azami-Green 1(V123T, Y188A, F190K) FTHIHUT
Fluorescent protein Azami—Green 1

HIEHE Kaede Eayra
Fluorescent protein Kaede

HILEEE KCy-D4(C59A, A131M, Q186G) JHESAS
Fluorescent protein KCy—-D4

HIEHE KCy-G4219(K12R, F14Y, K33R, C68A, A132M, JHESAY
Q187G, N201E, G206K)

Fluorescent protein KCy—-G4219

ZERRAERDE Keimab70(S61M, S62C, 192T, H94N, V123T, ELHLI
N142S, N157D, F158Y, V1911, K202R, F206S, S213A)

Fluorescent protein Keima570

HEARNMEBE Keima-Red(L60Q, S61L, V7IF, 192S, H94N, ELH> T
V123E, N142S, N157D, F158Y, Y188R, Y190E, V191], K202R,

F206S, S213A)

Fluoresent protein Keima—Red

ZERENEAE Keima—Red(S61F, 192T, H94N, V123T, aE'LHLT
N142S, N157D, F158Y, V191I, K202R, F206S, S213A)

Fluorescent protein Keima—Red

HBERENLERDG Kusabira-Green (K12R, F14Y, V26l K33R, | 9HESA>
K49E, S56A, T62V, C65A, P70V, Q97E, F102S, A104S, C115T,

E117Y, V123T, V133l, V140Y, T146E, T150A, C151S, F162Y,

A166E, K185E, K188E, Q190G, S192D, F193Y, G196S, C217S)

Fluorescent protein Kusabira—Green

HILEHE Kusabira—Orangel (F163Y) HHESAS
Fluorescent protein Kusabira—Orange1

HEARENLERY Kusabira-Orange 1(K12R, F14Y, V261, K33R, JHESA1>
S56A, T62V, Q97E, F102S, A104S, C115T, E117Y, V123T, V133],

T150A, C151S, F162Y, A166E, Q190G, F193Y, G195S, C217S)

Fluorescent protein Kusabira—Orange 1

HEREILEAY Kusabira-Orange 2(K12R, F14Y, V261, K33R, YHEZA1>
K49E, S56A, T62V, P70V, Q97E, F102S, A104S, C115T, E117Y,

V123T, V133], T150A, C151S, F162Y, A166E, F176M, K185E,

K188E, Q190G, S192D, F193Y, L210Q, C217S)

Fluorescent protein Kusabira—Orange 2

H It EEE Midoriishi-Cyan (P54S) N ES2
Fluorescent protein Midoriishi-Cyan

B EAHENEDE Midoriishi-Cyan (M44T, P54S, A67V, V130T, SR/
F150S, R179Q, F180L)

Fluorescent protein Midoriishi—-Cyan

HILEBEE Momiji FHINFHEYLT
Fluorescent protein Momiji

MEAEFLEAZ Monti-Red (2ViE JFVYLT

A.,S2G,K41R,L60Q,S61L,Q62M,P67T,V79F,Y87F,H94N,N142S N15
6Y,F158Y,S175T,Y188F,Y190F V1911, K202R,F206S,S213A)
Fluorescent protein Monti—-Red

HILEEE TGuv(E140Q, V157D, F173V)
Fluorescent protein TGuv

FTAATIXUFNY

B AHNEBEE Unikinoko-Green (Q6E, Y187A, Y190K, V191L, "3+ /0

Y217N, S2254% 0, K2264%40)

Fluorescent protein Umikinoko—Green

TO—REEMHELYF 2 (AAL) EA/OFYI Ay

Fucose—binding lectin

Aleuria aurantia

Ja—ALIF
Fucose lectin

FARLEFJLR-F)E

Aspergillus oryzae

GAPDH (L7 ILTER-3-U B KEBRELT)DTO
45—
Glycelaldehyde—3—-phosphate dehydrogenase D7 AE—%4—

YyhOzR-ELEST
Saccharomyces cerevisiae

GFP
Green fluorescent protein

o935

Aequorea coerulescens

GFP
Green fluorescent protein

TV (TOFLT-EVNIT)

Aequorea victoria

FRHNERET HLEERIGFP(CFP) (2VHE A, F65L, S66T,
Y67W, N1471, M154T, V164A, H232L)
Green fluorescent protein

TV (TOFLT-ETNIT)

Aequorea victoria
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ERHNEREITHEERIGFP(YFP) (2VHEA, S66G, V6IL,
S73A, T104Y, H132L)
Green fluorescent protein

TS5 (TOFLT-EINIT)

Aequorea victoria

HLA-A%*24:02 (A245V) Ek
HLA-A%*24:02
lacl ) TLryH— Iox)¥x7-al

/ac repressor / Lactose operon Regulator gene

Escherichia coli

Jaclg V) TLyH—

/ac repressor / Lactose operon Regulator gene

Toz)¥x7-al)

Escherichia coli

BB ERF (LiF) (NixfI237 /B R K)

Leukemia inhibitory factor

E4PF3

o AFEEF (NIREISS T/ )
Mating factor & —1

YyhOzEX-ELEST

Saccharomyces cerevisiae

AF)LIEDNAFEE B/ ) E MBD1 (NI 757/ #8) Er
MethyI—CpG—binf:ling protein MBD1
B2-=ymyoIyr ek

B 2-Microglobulin / B 7IOAR—L ADRAME

MRP17 EEF (ShaVFYTURY—LNST1=yh)
Mitochondrial ribosomal protein / SV K FYRY—LiINGT

YyhOzEX-ELEST

Saccharomyces cerevisiae

B/ OOTVILT A=Y IR—E DR—Z R —F—FEiH
Mono— and diacylglycerol lipase D #—3I+—42—%5815

RV L HATURILTo
Penicillium camembert/

mTOR(2025-2114 7= /ELER5I]) Ekr
mTOR
F4soEy Ek

Myoglobin / BEEHE A ERE

HEETEBEOIOE—45—EE
Nitrate reductase®® 7 OE—4—E1E

FARILFIJLR-=H—
Aspergillus niger

I\ ERBREGTFDI—SHK—F—
Nopaline synthaseDZ—IRr—32—

VIED L 5T 4F 1N 5—

Rhizobium radiobacter

N A INDE
N protein / A B EA—IR—4—

SLH cl857Sam T7—
A cI857Sam phage

NF- B p50 471wk (NF k B1) DERSEZFI (247-3527 3/ Eb
E251)

Nuclear factor NF-kappa—B p50 subunit

NF- k£ B p65 #J 1=vk (RELA) DER S ECFI (190-2917 2/ BEER EF
51)

Nuclear factor NF-kappa—B p65 subunit
FI=FoTHILRFS—EDCKIHFEE B4

Ornitine decarboxylase® CK i fE 1

P35S (35S RNABIEFDTAE—%—)
P35S

HIIZT—FEHFAII4ILR

Cauliflower mosaic virus

p53 (NIFRI707 =/ &) Er
p53
BB IE (PCNA) ER

Proliferating cell nuclear antigen

TOrhT BNV RAR—E— (p-ERAF R EEFEIN SR
R—4—) (pcaK)

Protocatechuate transporter (p—hydroxybenzoate transporter)

a—FEFRTFE

Pseudomonas putida

Y —27082 830808 A2 (SP-A2) ek

Pulmonary surfactant protein A2

RNARY AS—E MH T 1=y FRPC155M CefBHE (891107973 |ER

JEREEHI)

RNA polymerase III subunit RPC155

TIITAMY—L 1./p62 (Nimfdl 1027 2/ E8) Ek

Sequestosome 1/p62

mE7IAAR A(SAA) Ek

Serum amyloid A

SIWIISRFUEAVINGE SELPSK(47K) hA4a/ EbMEZE R

Silk—elastin protein SELP8K(47K)

SSB B2 /D& (ssb)
Single—stranded DNA-binding protein / —A$HDNAFE S H4> /39

Y—LA-ITHF7TF(HAR

Thermus aquaticus

ARLTRTE S (sta)
Streptavidin

ARLTFRAER-TETF4=A

Streptomyces avidinii

FTRETEU N TIR
Synaptotagmin II (Syt2)
SV40 JOE—4— HILIAILR 40

SV40 promoter

Simian virus 40

SV40 TN\ H—
SV40 enhancer

HILIAILR 40

Simian virus 40

AREDL2
Tamavidin 2

BEXARS

Pleurotus cornucopiae var. citrinopileatus

AIE T2 2(D40N, R104E, K141E)
Tamavidin 2

AEXHT

Pleurotus cornucopiae var. citrinopileatus

A<TE22(N115C)
Tamavidin 2

REXST

Pleurotus cornucopiae var. citrinopileatus
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ATET2(R104E, K141E) FEXEYT

Tamavidin 2 Pleurotus cornucopiae var. citrinopileatus
AIE T 2(S36A) REXST

Tamavidin 2 Pleurotus cornucopiae var. citrinopileatus
TERTDERHER5 (180-3207 =/ EEERFII) Er

Telomerase reverse transcriptase

cl857 AU NUHE
Temperature—sensitive cl-repressor

SLH cl857Sam T7—
A cI857Sam phage

AB—3F—t A SLETF—
A-Terminase A / DNAfEEERE A phage

A A—ZF—+ Nul SLEIT7—

A -Terminase Nul / DNAfE & ERE A phage

FALRFI 2 (TRX) [

Thioredoxin / BEFEDEEILETICBEEE T 52EAE

FALEXI 2 HyhOItER-wLEST
Thioredoxin2 Saccharomyces cerevisiae

L-ALFA = IN—27—F
L-Threonine permease

Iox)x7-aY)

Escherichia coli

BEERF XyIS
Transcription factor XylS

TOL JSR=F
TOL plasmid

BEEEETF

Transcriptional activator gene (nprA)

TANRFILR-RTFF7AHF—FET(ILA
Geobacillus stearothermophilus (Bacillus stearothermophilus)

a—Fa—T)

Ek

« —Tubulin

ZZ-tag (Protein ADZEAA>) RBIT4AAYARFTILDR
ZZ-tag Staphylococcus aureus
()T FIWRTFE

FIWHIKRRI7A—E DT FILRTFE
Alkaline phosphatase / BERE DS FILRTFK

Ioz)x7-3al)

Escherichia coli

FARLFART VARSI FIRTFE
Aspergillopepsin A signal peptide

FARILFJLR B AL

Aspergillus saitol

BMTAT7—F (apnS) DT FILRTFR
apnS signal peptide

FARILFILR - THIZVR
Aspergillus phoenicis

AL TAX1YBHERD/NARZBES T FIL %
Calreticulin ER-retention signal
ANLTAFLIVBHED DB T FIRTFR oY

Calreticulin signal peptide

cbh (Cellobiohydrolase 1) 5 ihS T FILRTFR
Cellobiohydrolase 1 (chb7) signal sequence

KJaTFIiL=-EYT
Trichoderma viride (Hypocrea rufa)

Cytochrome ¢ oxidase 471 =whk VDI,V KYTBITII F
L
Cytochrome ¢ oxidase subunit IV mitochondrial targeting signal

HyhOItER-wLEST

Saccharomyces cerevisiae

HDEL BT FILRTFR
HDEL localization signal peptide

YyhOstR-ELEST
Saccharomyces cerevisiae

B-593R—EDLTFIRTFF
B —Lactamase (b/a) signal peptide

Ioz)¥x7-al)

Escherichia coli

HIRREBAVINIEMWP) DT FILRTFR
signal peptide of cell surface protein (MWP)

TLENFILR-TL—ER

Brevibacillus brevis (Bacillus brevis)

nuc (% BTE1EF F)L) DPKKKRKVDPKKKRKVDPKKKRKY
Nuclear localization signal

HILDAILR 40
Simian virus 40

FL=FoTHALRFLS—EOPESTL Y FILARTFF TIR
PEST signal peptide of Ornithine decarboxylase
RUADPYR—RR)AS—EDRBIEILS T FIL Ek

Poly(ADP-ribose) polymerase nuclear localization signal

RITFVI DR BT FIURTFR

Secretion signal of Subtilisin

NFIILR-HITTFAIR

Bacillus subtilis

SV40 polyA> 5+ L
SV40 polyA signal

HILDAILR 40
Simian virus 40

HRARE SR /8 CspA T+ ILECE

signal sequence of cell surface protein CspA

AYRNGTIDLTUOERZTTFR

Corynebacterium ammoniagenes

BYYF—LBRD BT FILRTFE =K
Secretion signal peptide of albumin lysozyme
FOIUFF—+ LynA HEDT Y FILERS vk

Tyrosine kinase LynA signal sequence

(4) e REME %A
FNLaA—ILTERESF—E I (ADH) TAE—2—-4—3r—  HyhHAIEX-ELEDT
S—rElE Saccharomyces cerevisiae
AEBEF SLETT—

A gene A phage

A B FEHERSI SLETT—

A gene partial sequence A phage

ARST (R R) HyhASER-ELEYT
ARS1 Saccharomyces cerevisiae
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mRNATRZ LB S (TTATTTATTD4[E Y& LEZF) Er

AU-rich element (ARE)

BiEEF SLATT—
B gene A phage

B BT ER 5 BRI SLEI7—
B gene partial sequence A phage

EUILE AF IS —ETOE—45—

Bilirubin oxidase promoter

FIAavAR-EYFUR
Aerococcus viridans

CEIzF
C gene

SLETT—
A phage

B FREREILES (CTCFESEIIE &L M)
CTCF-binding region

FrA=Z—XNLRE—

DEEF SLEI7—D
D gene A phage
E&EF SLETT—
E gene A phage
Fig#{isF SLFI7—Y
Fi gene A phage
Fii B {5F SLET7—
Fii gene A phage

SUELTILTER-3-JUBETERODSF—E D TOE—45—%
15

Glyceraldehyde 3—phosphate dehydrogenase promoter region

HAEEFR-EEUR

Zymomonas mobilis

ST ILVTER-3-1) BB Kk &ZEE & (GAPDH) JOE—45—-

—sh—5—4El

Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) promoter -

terminater region

oaYyAhOStER-ILFIA
Zygosaccharomyces rouxii

1 EEFE S ECS SLEI7—

I gene partial sequence A phage

J BEFEHES SLETT—

J gene partial sequence A phage

Kozak BC 5l [#=2=¥57

Kozak sequence

lacZ TOE—5— e UE =D

lacZ promoter

Escherichia coli

IRV INGER—3R—5—

Lipoprotein terminator

Toz)¥x7-3al)

Escherichia coli

lom B FE B
lom gene partial sequence

SLFITT—D
A phage

Zh)S—EEEREEEFEE

Nitrilase transcription regulation region

AR3IYAR-TYZRARY R
Rhodococcus erythropolis

nul BIZF SLET7—
nul gene A phage
nul B FEH B SLEIT7—
nul gene partial sequence A phage
nul E&F SLEITF—
nul gene A phage
orf206b E 5B 51 SLEITF—
orf206b partial sequence A phage

2 (4t m DNA®D ori
ori of 2 4 m DNA

YyhAzEX-ELEST

Saccharomyces cerevisiae

Pm7OE&—4—
Pm promoter

TOL S R=F
TOL plasmid

ELEVEBA X F—tE0T0E—4—HEE

Pyruvate oxidase promoter region

FIOOYVAR-EUFUR
Aerococcus viridans

REP3(2 4 m DNA HEDTSAIFEZELERF)
REP3

YyhOzEX-ELEST

Saccharomyces cerevisiae

16S ribosomal RNA &IzF
16S ribosomal RNA gene

LoHRS-Za—FET45
Legionella pneumophila

16S ribosomal RNA &15F
16S ribosomal RNA gene

FUHA2ANFILR-TIRTILARR

Alicyclobacillus acidoterrestris

35S RNAD T/ \>H—45EH
35S RNA enhancer region

HI)IST—FHF AU 94ILR

Cauliflower mosaic virus

2um STB EIEF
2 m STB gene

YyhOIER-ELEST (2um T5RIF)

Saccharomyces cerevisiae (2 {{ m plasmid)

T7 gene 10 leader BZ5Il T 27—

T7 gene 10 leader sequence T7 phage

3-UTREZSI (mRNAZ R E L3 HEE5I) AINAEFAIIAILR
3'-UTR sequence Tobacco mosaic virus
WiEEF SLETT—

W gene A phage

Z BinFE S ECS SLFIT7T—

Z gene partial sequence A phage

Q LI (BHERIZEEZS) ANTEYAIIAILR

Q2 sequence

Tobacco mosaic virus
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(5)Y—H—

TUEDYUMtEEET

Ampicillin resistance gene / 3 —lactamase

I x)¥x7-3ly

Escherichia coli

aur! BIEF (H—LA/ 2P0 AMEEET)
Aureobasidin A resistance gene / Inositol phosphorylceramide
(IPC) synthase

HyhAItER-ELEST

Saccharomyces cerevisiae

TSAMATD S T3 —4

Blasticidin S deaminase

FARILFILR-FLIR
Aspergillus terreus

/05 L7x=0— )Lt EEF

Chloramphenicol resistance gene

EFDE S 21

Escherichia coli

/05 L7x=a—)LiitEEEF

Chloramphenicol resistance gene

RBIT(AAYHRTILDR

Staphylococcus aureus

a7 L7x=0—/)LittEEETF (CAT; /A5 LT7z=0— /L7 &
FILESVRTT5—E)

Chloramphenicol resistance gene / Chloramphenicol
acetyltransferase

I2x)FT7-a)NITUTRSVRRT Y Tn9)
Escherichia coli (Bacterial transposon Tn9)

TANRA L UM EEF
Destomycin resistance gene

AT ERVETFVIVR
Streptomyces rimofaciens

DEFDERETE R (DHFR)
Dihydrofolate reductase

IR

lacZ Iix)F7-alY
B —Galactosidase Escherichia coli
lacZ’ EREUE S 4=D)

B —Galactosidase

Escherichia coli

n450v4>r B RkAKRNS VY RI7zS5—H
Hygromycin B phosphotransferase

Iox)¥x7-ay

Escherichia coli

LEU2 REBERMET—H—
(B-AvFREN)ITBTERDS F—EEIEEF)

Isopropylmalate dehydrogenase

YyvhOItR-ELETT
Saccharomyces cerevisiae

"4 UmtEEEF I xz)F7-aJ(R6K TSRIK NIFUTISVAKRI Y
Kanamycin resistance gene Tn903)

AFAUTEEIRF YLITLI5-7IOS KRR (RK2 TS5RZFR)

Kanamycin resistance gene Klebsiella aerogenes (RK2 plasmid)
AF<ALUMEERF LI IS5 Za—F_FIT(N\YTIVFRSURERY Y Tns)
Kanamycin resistance gene Klebsiella pneumoniae (Bacterial transposon Tn5)
hF<A4IUmtEEEF Va1—FREFR-IND/—3(R2 TSRIER)

Kanamycin resistance gene Pseudomonas aeruginosa (R2 plasmid)

FARAV UM EEET YLIVIZ-Za—F=FIT(N\YTITRSVRRI Y Tns)
Neomycine resistance gene / Aminoglycoside 3'— Klebsiella pneumoniae (Bacterial transposon Tn5)
phosphotransferase

DIV EBBET(AOFOU-5 -UVEBTALRELS—H) FJITILR-EYT

(pyrd) Trichoderma viride (Hypocrea rufa)

Orotidine 5'—phosphate decarboxylase (4.1.1.23)

D5V IIVERMIEETF (URA3)
Orotidine—5'-phosphate decarboxylase

YyhOIER-ELEST

Saccharomyces cerevisiae

ILARAL 2 / TARA UM EEF

Phleomycin / Bleomycin resistance gene

ILIVIS-Za—F=FIUNITIYTISVRRY Y Tns)
Klebsiella pneumoniae (Bacterial transposon Tn&)

LA A UMtEEIEF (ohl)

Phleomycin resistance gene

ABITAATYAR-TILIR
Staphylococcus aureus

TRP1 M) T D7 ERMEY—hH—

Phosphoribosylanthranilate isomerase

YyhOIER-ELEST

Saccharomyces cerevisiae

Ei—avAUEEEF (Ea—ORAIU-N-TEFILISY
RA7x5—+t) (pac)
Puromycin resistance gene / Puromycin N—acetyltransferase

ARNLTRIA R TILR=ZH—

Streptomyces alboniger

FRSYADU TR T

Tetracycline resistance gene

ARAT(AAYHAR T ILDR
Staphylococcus aureus

FARUT OB ETF (tsr)

Thiostrepton resistance gene

ALTRIA 2R T AL IR

Streptomyces azureus

umu BIRF I yE7-a
umu gene Escherichia coli
ISV ILERERTF HooH-RAD=
Ura3 / Orotidine—5—phosphate decarboxylase Candida boidinii
ARMEBRA RHEF avR] SLET7—T

A phage
TR A FRHAC S attR2 SLET7—

A phage
(6)245
E-24 LEE R
E-tag
ANYUAEBGRA VR RTFROEEERF Er
Fibronectin / #iRAIEBEEEERE DN/ UHEERA(Y
FLAG-tag LZ &K
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Flp JavEF+—+tHRHAECS]

HSyhO3ItR-ELES T (2um FSAZK)

Saccharomyces cerevisiae (2 ({ m plasmid)

FIWEAFAY S-F5RXT25—+E (GST)

BAFEMRE (VAN —T - OrR=_hL)

Glutathione S—transferase (2.5.1.18) Schistosoma japonicum
His—tag LA K
Xpress epitope tag &K

Xpress epitope tag
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(ER)

(1) BIEFH —LEMOREEROBIRE AWOBEREDORTIT, BHL, MAEDFHEER
Fo- e (FEa) . AARERFER (HAREF2BEREGH) . BIEFE AMOMADNAD
ik, AMFFIE A R R FERIAN) AL LTV D,

(2) BIRE _AMOBRAEY (RESME) 11X, BIRE ZAMOFHEADN AIZxHST 54O H
SAEMNZIRET D,

(3) EMIFIHEIZE>TGILSPLEEINTWVDAHEEDT A-VULF LA « AU (dspergillu
s oryzae), AV RXNRTT VL« T)VH I T (Corynebacterium glutamicum) . 74/
TR e AT TaY—F%7 T A (Geobacillus stearothermophilus), Vv hma Ik A .
YL v (Saccharomyces cerevisiae) \ZOWTIX, BROEWEZ DO BIEE —IZiCH
SNTWAEEE L, ZHHUAMIBIRE TR STV DRRICIRET 5,

(4) BIRF ORI X =3, ot —H— X—IF3—H— TP — EHEEEZAL
WY — THETHE— ra—=TH% A~ AXN—H— FXL—F—KDNxvA
Voo BNTT— 2 BlAIOFRAN, RAEXIIEFEANLIRIZ L > THES N D TH->TH A
KFE—OX7 2 —LEERLOELTHI DL L, o, HIERE O X —|ZFET
At~ — 1 —S DRI T EREANPRIZ L > THEENT- LD Tho THRER S D
ELTHOI LD ET S,

72770, UEUE Lo TKEEFEEZECIELIBENNHL5H81F. ZORY T2
v,

(5) BIFRE _OHADNAZ, YZFEADNADO AU EENT-bDOTH-ThH, EASN
LYE OWEE EOEARMEEIZE LWEEDFRD b2 W& IR, BIERE oM ADNA
ERZERLDE LTI LD ET D,

£, BIREOFADNAIL, YZHFADNADO —EODNAZFEHLEZLDOTH- T
b, BIRE_OFADNALFEZERLOE LTI bDO LT 5,

(6) BEHE _OMADNABRESKDNATH->TH, UHHADNANKERTSH Z L2 kv pE
EINDOWENERIEEZAE T HHE12IE, RAADNALHZERLOE L THI bDOET
2o

(1) FTane—HF—, X—IF—H— oo — AHEEZELRW) U h—, TETH
—., Ja—=2 TP A b, A=Y — IR —H =R ¥ A - ZVH— ) EHNE,
EMBRIE B L O h OB ELZE L GE . T ORBORRRENRD by
EHMrEIND Z LD, BREMFHMEONGE Lol L, BIRSE O ADNAIZT
WL LT 5,

(8) B —DfEFE » N7 X —ITHIRE O AD N A&/ G DO TR S M- B AR TR
ZIAEWIE, BB ORRZEIC L > T, EMSHEEREL O b ~OREELENGED
LNDEAIT, UERIRICEEINRNBO LTS, (EF 1 35FE 1 HIZE S KEMEN
MELRD,)

(9) ZoRIFIX, SHROBZFHHROFEZICL > TREL, BINSUIHIET 256035 5,
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