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[26]

Bo 5151 Endo-Si 18 £ A2 5
ATGAACAAACGTTTATTGGTTAAACGCACTTTCGGTTGTGTCTGCGCAGCAGCTATTTTAGE
TGTTGCCCCCCTCAGCCATCCAACAATCGTCGAGGCAAGAGAAGAATTGAAGATGCCAAACE
GCCTTGAACAATCAATTGCTGACGTCGAAGCTAAAATTGATGCCTTAACATATCTTTCAAAG
AATAGTAAAGATGAATTTAAGCATTCCATGTATGAAATCCCGTCAAATCGTGAACACAAACC
AGTATCACCCAAACAGGCCTTGCAAAACGCTAAAAANGCTGATGCTCAAGCAGAACGCCTTG
CCAAAATGACCATTCCTAAAAAGGARAGAANCTAAANGCACTCGAAGGACCACTTTACGGTGEE
TATTTCCGTACCTGGCAAGATAAAACTTCTGATCCTACTGAAACTAATAAGGTCAACTCCTT
TGGGGAGTTGCCTAAAGAAGTTGACCTAGCATTTGTTTTTCACGACTACACTAAAGACTATA
GCCTTTTCTGGGAGGAATTAGCGACAARACAAGTTCCGAAACTCAACAAGCAAGGAACACGET
GTGATTCGTACCATTCCATGGCGTTTCTTAAGTGGTGCTGACCATAGTGATATCTCTGCTGA
TAAGGAGAAATTCCCTAACACTGAAGCTGGAAACAAAGCACTGGCTAAAGCTATCGTTGATG
AATATGTTTACAAATACAACCTTGATGGCTTAGACATCGATATCGAACGTGATAGTGTTCCT
AARAGTTAATGACAAAGAAGATCCCGAAGCACTGGCTCGCACCGTTGAAGTCTTTAAAGAAAT
CGGCAAATTAATTGGTGCAAATGGCGUTGACAAGAGCCGCCTCTTAATCATGGACACAACCT
ATACTGCTGAAGAAAACCCATTGATTAAAGAAACAGCACAATACCTAAACTTACTCTTGGTT
CAAGTCTATGGCTTCTCTGGAGAAAATGGAAATTATTTACATCACAAGAACATATTAGACGA
ARCAAGTAGCATGGAAGGCAGATGGCAAGGCTATAGCAAATACATTCGTCCAGAACAATACA
TGETCGGCTTTTCATTCTATGAAGARAAGGATTTCAATAATCGTTGGAAAGATATTAATGAR
GAAGATCCTTCCGATCCACATATTGGTGAGAAAATCCAAGGAACGCGTGCTGAACGGTATGC
TAAGTGGCAACCTAARACAGGTGGGCTAAAAGGTGGTCTCTTCTCTTATGCCATTGACCGCE
ATGGGGTTGCACAACCAAAACAAAAAACTGAGCACCCAGAACTAGACAAGATCGTTAAATCT
GAATACAAAGTATCTAAAGCTTTGAAAARACTCATCGATGACAGATGACCAATACCAACCAAT
TGATCAATCTGATTTTCCTGATAAGGCACTCCGTGAAAGCATTATTAAACAGGTCGGGACAA
GACGTGGCGACTTAGAACGTTTCAAGGGTACTCTAAGACTTGACAATCCTGAGATTAAAGAT
TTGACAGGTCTTAACAAACTTAAAAGAGTCGCTAAACTAGAACTCATCAACCTTCCAARAAT
CACTAAAATTGATAAGGACGATCTCCCACAAAACCTTAAACCTTTAACTGACAATCAARARAAT
CTAACCTCGAAATAAAAGGCACTTACGATGATTCAAAACTATATAAGGATATTCCAGCCTTT
GATTTGGTCATTTCTGGTCTAAGTGGTCTTGAATCATTGCGATATTTCAGGCCATCAGCGTGA
TACACTTAGTGGTATTGATGCTTCCACACTTCCTTCTTTAAAAGCAATCAATATTTCTGATA
ATCACTTTGATTTGGCACAAGGAACTGAAAATCGTCACATTCTTGATACTATCTTAGCTACA
CTTGCTAAAAATGETGCCTCAACAGCTAGCTTTGATAAACAAAAACCAAAAGGCCTATACCC
TGAAAGCTATAGTACTGCCCCACTTCACCTCCAAGTTGGCCAAGGTAAAATCAATGTCATTG
ATGACCTTATCTTTGGAACTCGCACCAATCAARAATACCTTAATTAATACTGAAAATGACTTT
GAGGCCTATAAAGAGCAARACCATTCAGGGTAAACCTTTTATTGCCCCTGATTATCTCTATGA
CAACTTTAAAGTTAGTTATAAGGAATACTCTGCTTCAATCGTTGACTCAACACTTGCTGAAA
CAACTGATAAAACCATTGATACCGCTAAAGCTGAAACTTATCAGGTCACTGTCTCAAACAAG
GATGGAAAAACTGTTCACTCAGTTAAAGTTATCGTTGGTGACGAAAAACCCATGATGGETTAA
CTTAGCACAAGATGCAAAAATCATTGGTACTGACAACATGACTCAAAGTGCAARAAGTTTTTG
ATGGGCAAAAAGACCAATTTCTTTTAAGTTGGAATAAAGACTCCTCTGTCATTTTTGAATTA
AAAACCCCTGGTACAGCCAAACACTGGCGCTTCTTTGATGATGGCAAGAATGACTCTGTAAC
CCTATCTGTCTTCAAAGGGGATGCATCTAACTTTCGAAACTGAAAAAGCGACAAAGCCGAAAATT
GGGTTGAAATCACAAAAGACAGCCGCAAAAATGACGACAAAGTATTCAGTAGTCCATTAGAA
GTTGACAATGCCAAATATTTGAAAGTGACAATAAAAAAAGAAGCTAAGTATATCTACTTCAA
CGAACTTCAAATCCTTGGTTATCCAGGTGTAGTTGCTAAAAAAACTGCTGATGACCTCAGAC
CAACAGAGGCAGACAAGAGCGATGACAAATCCGACAAAAATGACACAGAAGCCAAGTAA
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[B47]

E25I 52 Endo-Si 73 /EAER S
MNKRLLVEKRTFGCVCAAATLGVAPLSHPTIVEAREELKMPNGLEQSTADVEAKIDALTYLSK
NSKDEFKHSMYEITIPSNREHKPVSPKOALONAKKADAQAFRRLAKMT I PKKERELKALEGPLYGG
YFRTWODKTSDPTETNKVNSFGELPKEVDLAFVFHDY TKDY SLEWEELATKOVPKLNKOGTR
VIRTIPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDIDIERDSVP
KVNDKEDPEALARTVEVFKEIGKLIGANGADKSRLLIMDTTYTAEENPLIKETAQYLNLLLV
OVYGFSGENGNYLHHEKNILDETSSMEGRWOGYSKYIRPEQYMVGESEFYEEKDENNRWKDINE
EDPSDPHIGEKIQGTRAERYAKWOPKTGGLKGGLFSYAIDRDGVAQPKOKTEHPELDKIVKS
EYKVSKALKKLMMTDDOYQPIDOQSDFPDKALREST IKOVGTRRGDLERFKGTLRLDNPETIKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNQKSNLETKGTYDDSKLYKDIPAFE
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNHFDLAQGTENRHILDTILAT
LAKNGASTASFDKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIQOGKPFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKAETYOVTVSNK
DGKTVHSVKVIVGDEKPMMVNLAQDAKI IGTDNMTOSAKVEDGOKDOFLLSWNKDSSVIFEL
KTPGTAKHWRFFDDGKNDSVTLSVFKGDASNFETEKDKAENWVE I TKDSRKNDDKVESSPLE
VDNAKYLKVTTKKEAKYTYFNELQTLGY PGVVAKKTADDLRPTEADKSDDKSDKNDTEAK

(48]

BE25|& 53 Endo-Si 73 /E&E2 %I D241Q
MNKRLLVEKRTFGCVCAAATILGVAPLSHPTIVEAREELKMPNGLEQSTADVEAKIDALTYLSK
NSKDEFKHSMYETIPSNREHKPVSPKOALONAKKADAQAFRRLAKMT I PKKEELKALEGPLYGG
YFRTWODKTSDPTETNKVNSEFGELPKEVDLAFVFHDYTKDY SLEFWEELATKQVPKLNKOGTR
VIRTIPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDI[ﬁERDSVP
KVNDKEDPEALARTVEVFKEIGKLIGANGADKSRLLIMDTTYTAEENPLIKETAQYLNLLLV
OVYGFSGENGNYLHHEHKNILDETSSMEGRWOGYSKYTIRPEQYMVGESFYEEKDENNRWKDINE
FEDPSDPHIGEKIQGTRAERYAKWOPKTGGLKGGLFSYATDRDGVAQPKOKTEHPELDKIVES
EYKVSKALKKLMMTDDOYQPIDQSDFPDKALREST TIKOVGTRRGDLERFKGTLRLDNPETKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNOKSNLETIKGTYDDSKLYKDIPAF
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNHEDLAQGTENRHILDTILAT
LAKNGASTASFDKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIQGKPFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKAETYQVTVSNK
DGKTVHSVKVIVGDEKPMMVNLAQDAKI IGTDNMTOSAKVEDGOKDOQFLLSWNKDSSVIFEL
KTPGTAKHWREFFDDGEKNDSVTLSVFKGDASNFETEKDKAENWVEITKDSRKNDDKVESSPLE
VDNAKYLEKVTIKKEAKY IYFNELOILGYPGVVAKKTADDLRPTEADKSDDKSDKNDTEAK

[E49]

Ei5)3E 54 Endo-Si 72 /E4ER 5| D241Q/Q311L
MNKRLLVERTEFGCVCAAATILGVAPLSHPTIVEAREELKMPNGLEQSTIADVEAKIDALTYLSK
NSKDEFKEHSMYETIPSNREEKPVSPKOALONAKKADAQAERLAKMTIPKKEELKALEGPLY GG
YFRTWODKTSDPTETNKVNSFGELPKEVDLAFVEFHDY TKDY SLEWEELATKOVPKLNKQGTR
VIRTIPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDI@IERDSVP
KVNDKEDPEALARTVEVFKEIGKLIGANGADKSRLLIMDTTYTAEENPLIKETAQYENLLLV
!VYGFSGENGNYLHHKNILDETSSMEGRWQGYSKYIRPEQYMVGFSFYEEKDFNNRWKDINE
EDPSDPHIGEKIQGTRAERYAKWOPKTGGLKGGLESYATDRDGVAQPKOKTEHPELDKIVKS
EYKVSKALKKLMMTDDOQYOPIDOSDEFPDKALREST IKOVGTRRGDLERFKGTLRLDNPEIKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNOKSNLEIKGTYDDSKLYKDIPAFE
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNHEDLAQGTENRHILDTILAT
LAKNGASTASFDKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIOGKPEFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKAETYQOVTVSNK
DGKTVHSVEVIVGDEKPMMVNLAQDAKTIIGTDNMTOSARKVEDGOKDOFLLSWNKDSSVIFEL
KTPGTAKHWREFEFDDGKNDSVTLSVERKGDASNFETEKDKAENWVE I TKDSRKNDDKVESSPLE
VDNAKYLKVTIKKEAKY IYFNELOILGYPGVVAKKTADDLRPTEADKSDDKSDEKNDTEAK
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[Eg10]

Bo 51355 Endo-Si 72 /EEER5ID241Q/E360Q
MNERLLVKRTFGCVCAAATILGVAPLSHPTIVEAREELKMPNGLEQSTIADVEAKIDALTYLSK
NSKDEFKESMYEIPSNREEKPVSPKOALONAKKADAQAERLAKMTIPKKEELKALEGPLY GG
YFRTWODKTSDPTETNKVNSFGELPKEVDLAFVEHDY TKDY SLEWEELATKOVPKLNKOQGTR
VIRTIPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDI@IERDSVP
KVNDEKEDPEALARTVEVFKEIGKLIGANGADKSRLELIMDTTYTAEENPLIKETAQYLNLELLV
QVYGFSGENGNYLHHKNILDETSSMEGRWQGYSKYIRPEQYMVGFSFYE@KDFNNRWKDINE
EDPSDPHIGEKIQGTRAERYAKWOPKTGGLKGGLESYAIDRDGVAQPKOKTEHPELDKIVKS
EYKVSKALKKLMMTDDOYQPIDOSDEPDKALRESTIIKOQVGTRRGDLERFKGTLRLDNPEIKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNOKSNLEIKGTYDDSKLYKDIPAY
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNHEDLAOGTENRHILDTILAT
LAKNGASTASEFDKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIQGKPEFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKARTYOVTVSNK
DGKTVHSVEVIVGDEKPMMVNLAQDAKT IGTDNMTOSARKVEDGOKDOFLLSWNKDSSVIFEL
KTPGTAKHWRFEFDDGKNDSVTLSVEFKGDASNFETEKDKAENWVE I TKDSREKNDDKVESSPLE
VDNAKYLKVTIKKEAKY IYFNELOQILGYPGVVAKKTADDLRPTEADKSDDKSDEKNDTEAK

[Ed11]

E25I¥ 56 Endo-Si 72 /EEEL 5 D241M
MNKRLLVEKRTFGCVCAAATLGVAPLSHPTIVEAREELKMPNGLEQSTADVEAKIDALTYLSK
NSKDEFKHSMYETIPSNREHKPVSPKOALONAKKADAQAERLAKMT I PKKEELKALEGPLYGG
YFRTWODKTSDPTETNKVNSFGELPKEVDLAFVFHDY TKDY SLEWEELATKOVPKLNKQGTR
VIRTIPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDI@IERDSVP
KVNDKEDPEALARTVEVFKEIGKLIGANGADKSRLLIMDTTYTAEENPLIKETAQYENLLLV
OVYGESGENGNYLHHENILDETSSMEGRWOGY SKYIRPEQYMVGESEFYEEKDENNRWKDINE
EDPSDPHIGEKIQGTRAERYAKWOPKTGGLKGGLESYATIDRDGVAQPRKOKTEHPELDKIVES
EYKVSKALKKLMMTDDQYQPIDOSDEFPDKALRESTITKOVGTRRGDLERFKGTLRLDNPEIKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNOKSNLEIKGTYDDSKLYKDIPAFE
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNHEDLAQGTENRHILDTILAT
LAKNGASTASFDRKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIOGKPFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKAETYOVTVSNK
DGKTVHSVEVIVGDEKPMMVNLAQDAKIIGTDNMTOSAKVEDGOKDOQFLLSWNEKDSSVIEFEL
KTPGTAKHWREEFDDGEKNDSVTLSVEKGDASNFETEKDEKAENWVEITKDSREKNDDKVESSPLE
VDNAKYLEKVTIKKEAKY IYENELOILGYPGVVAKKTADDLRPTEADKSDDKSDKNDTEAK

[E12]

Bi5I&E =7 Endo-Si 7 /ELEL 5 D241M/Q311L
MNKRLLVEKRTFGCVCAAATLGVAPLSHPTIVEAREELKMPNGLEQSTADVEAKIDALTYLSK
NSKDEFKHSMYEIPSNREHKPVSPRKOALONAKKADAQAERLAKMTIPKKEELKALEGPLY GG
YFRTWODKTSDPTETNKVNSFGELPKEVDLAFVEHDYTKDY SLEWEELATKOVPKLNKOGTR
VIRTIPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDI@IERDSVP
KVNDEKEDPEALARTVEVFKEIGKLIGANGADKSRLLIMDTTYTAEENPLIKETAQYLNLLLV
!VYGFSGENGNYLHHKNILDETSSMEGRWQGYSKYIRPEQYMVGFSFYEEKDFNNRWKDINE
EDPSDPHIGEKIQGTRAERYAKWOPKTGGLKGGLESYAIDRDGVAQPRKOKTEHPELDKIVES
EYKVSKALKKLMMTDDOQYQPIDOSDEFPDKALRESTITKOVGTRRGDLEREFKGTLRLDNPETIKD
LTGLNKLERVAKLELINLPKITKIDKDDLPONLKPLTDNOKSNLEIKGTYDDSKLYKDIPAFE
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLEKAINISDNHEDLAQGTENRHILDTILAT
LAKNGASTASFDKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIQGKPFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKAETYOVTVSNK
DGKTVHSVEVIVGDEKPMMVNLAQDAKT IGTDNMTQOSAKVEDGOKDOFLLSWNKDSSVIFEL
KTPGTAKHWREFFDDGEKNDSVTLSVEFKGDASNFETEKDKAENWVEITKDSREKNDDKVESSPLE
VDNAKYLKVTIKKEAKYIYENELOILGYPGVVAKKTADDLRPTEADKSDDKSDKNDTEAK
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Bi5Z 58 Endo-Si 72 /ELEE 5D241M/E360Q
MNKRLLVEKRTFGCVCAAATLGVAPLSHPTIVEAREELKMPNGLEQSIADVEAKIDALTYLSK
NSKDEFKHSMYETIPSNREHKPVSPKOALONAKKADAQAERLAKMT I PKKEELKALEGPLYGG
YFRTWODKTSDPTETNKVNSFGELPKEVDLAFVFHDY TKDY SLFWEELATKOQVPKLNKQGTR
VIRTIPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDIMIERDSVP
KVNDKEDPEALARTVEVFKEIGKLIGANGADKSRLLIMDTTYTAEENPLIKETAQYELNLLLV
QVYGFSGENGNYLHHKNILDETSSMEGRWQGYSKYIRPEQYMVGFSFYQ@KDFNNRWKDINE
EDPSDPHIGEKIQGTRAERYAKWOPKTGGLEKGGLESYATIDRDGVAQPKOKTEHPELDKIVKS
EYKVSKALKKLMMTDDOQYOPIDOSDFPDKALREST IKQVGTRRGDLERFKGTLRLDNPELKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNOQKSNLEIKGTYDDSKLYKDIPAF
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNHFDLAQGTENRHILDTILAT
LAKNGASTASFDRKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIQGKPFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKABTYOVTVSNK
DGKTVHSVEKVIVGDEKPMMVNLAQDAKT IGTDNMTOSAKVEDGOKDOFLLSWNKDSSVIFEL
KTPGTAKHWREFEFDDGKNDSVTLSVEFKGDASNFETEKDKAENWVEITKDSRKNDDKVESSPLE
VDNAKYLKVTIKKEAKYIYENELOILGYPGVVAKKTADDLRPTEADKSDDKSDKNDTEAK

[414]

Aic5&E =9 Endo-Si 7= /E4EL 5 T190Q/D241Q
MNKRLLVKRTFGCVCAAATLGVAPLSHPTIVEAREELKMPNGLEQSTADVEAKIDALTYLSK
NSKDEFKHSMYETPSNREHKPVSPRKOALONAKKADAQAERLAKMT I PKKEELKALEGPLY GG
YERTWODKTSDPTETNKVNSEFGELPKEVDLAFVEFHDYTKDY SLEWEELATKOVPKLNKOGTR
VIH@IPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDI[ﬁERDSVP
KVNDKEDPEALARTVEVFKEIGKLIGANGADKSRLLIMDTTYTAEENPLIKETAQYLNLLLV
OVYGESGENGNYLHHKNILDETSSMEGRWOGY SKY IRPEQYMVGESEFYEEKDEFNNRWKDINE
EDPSDPHIGEKIQGTRAERYAKWOPKTGGLEKGGLESYATIDRDGVAQPKOKTEHPELDKIVEKS
EYKVSKALKKLMMTDDOYQPIDOSDEPDKALRESTI IKOVGTRRGDLERFKGTLRLDNPEIKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNOKSNLEIKGTYDDSKLYKDIPAY
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNEFDLAQGTENREILDTILAT
LAKNGASTASFDKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
BEAYKEQTIQGKPEFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKARTYOVTVSNK
DGKTVHSVEVIVGDEKPMMVNLAQDAKT IGTDNMTOSAKVEDGOKDOFLLSWNKDSSVIFEL
KTPCGTAKHWREFFDDGKNDSVTLSVEKGDASNFETEKDKAENWVE ITKDSRKNDDKVESSPLE
VDNAKYLKVTIKKEAKYIYFNELOILGYPGVVAKKTADDLRPTEADKSDDKSDKNDTEAK

[E415]

Bi%1% 10 Endo-Si 7= /EEELS T190Q
MNKRLLVKRTFGCVCAAATLGVAPLSHPTIVEAREELKMPNGLEQSTADVEAKIDALTYLSK
NSKDEFKHSMYETPSNREHKPVSPKOALONAKKADAQAERLAKMT I PKKEELKALEGPLYGG
YERTWODKTSDPTETNKVNSEFGELPKEVDLAFVEHDY TKDY SLEWEELATKOVPKLNKOGTR
VIH@IPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDIDIERDSVP
EKVNDKEDPEALARTVEVFKEIGKLIGANGADKSRLLIMDTTYTAEENPLIKETAQYLNLLLV
OVYGESGENGNYLEEHENILDETSSMEGRWOGY SKYIRPEQYMVGESEYEEKDENNRWKDINE
EDPSDPHIGEKIQOGTRAERYAKWOPKTGGLKGGLESYATDRDGVAQPKOKTEHPELDKIVKS
EYKVSKALKKLMMTDDOYQPIDOSDEPDKALRESTIIKOQVGTRRGDLERFKGTLRLDNPEIKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNOQKSNLEIKGTYDDSKLYKDI PAF
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNHEDLAQGTENRHILDTILAT
LAKNGASTASEFDEKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIOGKPFIAPDYLYDNFEVSYKEYSASIVDSTLAETTDKTIDTAKAETYOVTVSNK
DGKTVHSVEVIVGDEKPMMYVNLAQDAKI IGTDNMTOSAKVEDGOKDOFLLSWNKDSSVIEFEL
KTPGTAKHWREFDDGKNDSVTLSVEFKGDASNEETEKDKAENWVEITKDSRKNDDKVESSPLE
VDNAKYLKVTIKKEAKY IYFNELOILGYPGVVAKKTADDLRPTEADKSDDKSDENDTEAK
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[E416]

BLFIE 511 Endo-Si 72/ BAER 5| T190Q/D241M
MNKRLLVKRTFGCVCAAATLGVAPLSHPTIVEAREELKMPNGLEQSTADVEAKIDALTYLSK
NSKDEFKHSMYETIPSNREHKPVSPKOALONAKKADAQAERLAKMT I PKKEELKALEGPLYGG
YFRTWODKTSDPTETNKVNSEFGELPKEVDLAFVEHDYTKDY SLEWEELATKQOVPEKLNKOGTR
VIH@IPWRFLSGADHSDISADKEKFPNTEAGNKALAKAIVDEYVYKYNLDGLDI@IERDSVP
KVNDKEDPEALARTVEVFKEIGKLIGANGADKSRLELIMDTTYTAEENPLIKETAQY LNLLLV
OVYGESGENGNYLHHEENILDETSSMEGRWOGY SKYIRPEQYMVGESEFYEEKDENNRWKDINE
EDPSDPHIGEKIQGTRAERYAKWOPKTGGLKGGLESYAIDRDGVAQPRKOKTEHPELDKIVES
EYKVSKALKKLMMTDDOYQPIDOSDEFPDKALRESTITKOVGTRRGDLERFKGTLRLDNPEIKD
LTGLNKLKRVAKLELINLPKITKIDKDDLPONLKPLTDNOQKSNLEIKGTYDDSKLYKDIPAFE
DLVISGLSGLESLDISGHORDTLSGIDASTLPSLKAINISDNHEDLAQGTENRHILDTILAT
LAKNGASTASFDKOKPKGLYPESYSTAPLHLOVGOGKINVIDDLIFGTRTNONTLINTENDE
EAYKEQTIQGKPFIAPDYLYDNFKVSYKEYSASIVDSTLAETTDKTIDTAKAETYOQVTVSNK
DGKTVHSVEVIVGDEKPMMVNLAQDAKTI IGTDNMTOQSARKVEDGOKDOFLLSWNKDSSVIFEL
KTPGTAKHWRFEFDDGKNDSVTLSVEKGDASNFETEKDKAENWVEITKDSREKNDDKVESSPLE
VDNAKYLKVTIKKEAKYIYEFNELOILGYPGVVAKKTADDLRPTEADKSDDKSDKNDTEAK

[E17]

SGP YV Fuc
+ @ GicNAC
Endo-Si mutant O Man

and Enzyme A

O Gal
—> O

(Fucal, 6)GlcNAc-mAb2 mAb2-(SG) ,

[E218]
60

50

40 \
& 30 Agﬁ ﬂ -O—-Endo-Si
\b\ —>-EndoS
20 ,

Jié
/\J

MR (%)

FEERANIK

25 30 35 40 45 50
FUSRE (°C)



WO 2022/050300

[E419]

100
90
80
70
60
50
40
30
20
10

0

FEER MK BRER (%)

8/10

6.5

7.5
R IpH

8.5

9.5

PCT/JP2021/032083

—0O-Endo-Si
—»%-EndoS



WO 2022/050300

[E420]

e[ =

Igh

lgG2

lgG1

gty
4 852ONd

gopuz

igopu3 @

UoD

4 958ONd
Sopug
1$-opug
UOD)

4 952ONd
Sopug
1$-opug
‘oo

4 95eONd
Sopug
1g-opug
U0

4 958N
[opuR
1S-opug
Uen

4 95BN
qopuyg
1g-opuy

119

:;:;:;:;:;:;:;:;;;;gi ‘:;:,:,:;;;:;:;:;i i F ; . ,

4o

s s )

9/10

21 -

- 21

- 16

PCT/JP2021/032083



WO 2022/050300

[Bg21]

Endo- Sl mutant
and Enzyme A

(Fuca1, 6)GlcNAc-mAb2

[Eg22]

+
Endo-Si mutant
and Enzyme A

—

(Fuca1, 6)GicNAc-mAb2

10/10

MAb2-(MSG1-N;),

\

/

MAb2-[SG-(Ns)],

@ GlcNAc

O Man

& Gal

O sia

&, Azide-PEG-linker

® Asn

@ GicNAc

O Man

& Gal

O sia

&, Azide-PEG-linker
© Asn

PCT/JP2021/032083



