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Figure 2A
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Figure 2B

100
—————————————————————————————— ---SNPYQRG
SGLVPR---= —==-==---= —mmmm o G SHMSNPYQRG
—————————————————————————————— --QTNPYARG
ATALVTAVSL -------=-=- -==---- AAP AHAANPYERG
ATALVTAVSL =-----=---=-= -=------ AAP AHAANPYERG
ATALVTAVSL -------=-=- -==-—-- AAP AHAANPYERG
ATALVTAVSL -------=-=- -==-==-- AAP AHAANPYERG
ATAVVATVAL -------=-=- -=—--—-- AAP AQAANPYERG
ATABASVLAL -------==- -=—=-==- SAP AQAANPYERG
A----AAVTL -------=-=- -=—=-—-- SAP ALAANPYERG
AALVAGGVGIL ---------- -=------ ASP AYAANPYERG
LASLALSPGA -----=----= ------- DAQ AS--NPYQRG
VGAVGGVAGA ---------- -—=------ EVS TAQDNPYERG
IAATIVTLLG- -------=-- ----- APA-- -RAANPYERG
LAALALTTG- -=-=-=-==-=-=-= -=--- VAAPA PAAANPYERG
LALTLVLVIG ---------= ---=--- TAA QAADNPYERG
IALSMVLLGG ---------= =-=------ TVA QAADNPYERG
AALVGGAIGA ---------= -=—=-=--- SPA IAAENPYERG
---MALALAA ------=---- =—=--—-- PQA TAAETEYRRG
PALALSLVGV ---------=- ------- TPA TGAEEEFRRG
TALAAGALAV PQ-------- ----ALSQAA QAADNPYERG
AAVAAVLA-- ---LSTLTGP -------- GA QAADNPYERG
AAVAAVLV-- ---LGTLTGP -------- GA QAADNPYERG
AATAAVIG-- ---LSTLSGT -------- GA HAADNPYERG
VALAMVLGGV GVALPTAQAT QDSGAAPAAV QAAENPYERG
AAGVPATALG AVVTGTPTTA IG----- AVE LSAENPYERG
ALTVAPTAY- --------=-= -—=-------- -AAENPYERG
LAGTASTAS- -----==--= ———=—-——-—- -RAQENPYERG
LTLVAGSLTG ---------= =----- ATAA QAAENPYERG
TTILST--== =—==--==--= ——-———-- AS LVAALPAAVD
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PNPTRSALTT
PNPTRSALTA
PNPTAASLEA
PNPTDALLEA
PNPTDALLEA
PNPTDALLEA
PNPTDALLEA
PNPTESMLEA
PNPTQALLEA
PDPTQASLEA
PDPTDSSVEA
PNPTQSSTIEA
PDPTEDSIEA
PAPTTASIEA
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PAPTVSSIEA
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PAPTESSIEA
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PDPTERSIEA
PDPTESSIEA
PDPTESSIEA
PDPTENSIEA
PAPTSAVLDA
SNHTPAAPEL
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Figure 2C
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TTL-TFGGIA
TSL-TFGGIA
AGG-TVGAIA
ENN-TYGAVA
ENN-TYGAVA
ENN-TYGAVA
ENN-TYGAVA
ENN-TYGAIA
ENN-TYGAVA
ENN-TYGAVA
TNE-TFGAVV
TNE-TFGGVV
TDEGTFGAVA
TSAGTFGAVA
TTAGTFGALS
TTSGTFGAVA
TSAGTFGAVA
TSAGTFGAIA
TAEGTFGAVA
TAEGTFGAIA
TAAGTFGAVA
TADGTFGAVV
TSDGTFGAVV
TADGTFGAVA
TSDGTFGAVA
TSEGTFGALA
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TAEGTFGAVA
TSAGTFGGIA
STEPGNMGIT
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MSPGYTADAS
MSPCGYTADAS
IVPGYTARQS
ISPGYTGTQA
ISPGYTGTQA
ISPGYTGTEA
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ISPGYTGTQS
ISPGYTGTQA
ISPGYTATQS
IAPGYTASSS
VAPGFTASQS
VAPGFTASQG
ISPGFTASQS
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VSPGYTGTOS
ISPGYTGTQS
VSPGYTGTQS
ISPGYTGTQS
VSPGYTASQS
VAPGFTADQS
ISPGYTAYQS
IAPGFTAYQS
ISPGFTAYES
VSPGYTADQS
ISPGFTATQS
ISPGFTATQS
VSPGFTATQS
ISPGYTASWS
VGPALANG- -
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Figure 2D
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RASQLSAAL -
RASQLSAAL -
RSSQQMAALR
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RGDQLLAAL -
RGDQLRAAT -
RGDQLLAAL -
RGDQLLAAL -
RGNQLLAAL -
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--NYLRTSSP
--NYLRTSSP

QVASLNGTSS

- -DYMINDAS
- -DYMINDAS
- -NHMINRAS
- -NHMINRAS
- -DYMLTDAS
- -DHMLNDAS
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--DYLVEDST
--DYLADDSS
- -DYLVERSD
--DYLTGSSA
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- -TYLTQRST
--DYLTQRST
--DYLTQRSS
--DYLTTRSS
- --FLPRGTS
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Figure 2E

SAVRARLDAN
SAVRARLDAN
SPIYGKVDTA
SAVRSRIDSS
SAVRSRIDSS
STVRSRIDSS
STVRSRIDSS
SAVRNRIDAS
SAVRSRIDRN
STVRSRIDRN
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SAVQARLDDS
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--VRTRIDAT
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IPTLKAGVPL
NPSLKAAVPL
NPSLKAAAPQ
RPDLKAAIPL
RPDLKAAIPL
RPDLKAAIPL
RPDLKAAIPL
RPDLKAAIPL
RPDLKAAIPL
RPDLKAAIPL
RPELKAAIPL
RSSLKASIPL
RPSLKASIPL
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YSQGAALIAA
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TPWHTDKTFN
TPWHTDKTFEFN
APWDSSTNFS
TPWHLNKNWS
TPWHLNKNWS
TPWHLNKNWS
TPWHLNKNWS
TPWHLNKSWR
TPWHLNKSWS
TPWHLNKSWS
TPWHLDKTWS
TPWHTRKTWS
TPWNLDKTWG
APWHTTKSWS
TAWDLTKNWS
TAWHTTKNWS
TGWHTTKNWS
TGWHTDKTWG
TGWHTDKTWG
TGWHTDKTWG
TPWDLQKNFS
TPWNLDKTWP
TPWNLDKSWP
TPWNLDKTWS
TPWNLDKTWR
AAWNTQKTWS
APWNTQKSWS
APWNADKTWS
APWNTTKTWS
AVSELSGAVK
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Figure 2F
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SSALPIYDSM
THARPFYNSL
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THAEPFYNSI
LHAEPSYTSI
SHSIPFYNSL
SHATIPLYNGL
THAKPFYESL
SHAEPFYTSL
SHSIPFYTSL
THSEPFYTTL
SHSEPFYTSL
THSKPFYNSL
SHSEPFYTTL
SHSIPFYNSL
THSKPFYTSI
SHAEPFYSSL
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SHSIPFYTSI
SHSIPFYTSI
SHSIPFYQSI
SHSIPFYNSI
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PSTTPKVYVE
PSTTPKVYVE
SRN-AKQFLE
PTSISKAYLE
PTSISKAYLE
PSSISKAYLE
PSSISKAYLE
PSPTDKAYLE
PTSTRKAYLE
PTSTRKAYLE
SGAPDKVYLE
PSSLDKAYLE
PSSLPKAYME
PSTLDKAYLE
PSTLDRAYLE
PSTLDKAYLE
PSTLDKAYLE
PSSLDRAYLE
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PSSAEKAYLE
PRERTKVFCN
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LDNATHFAPN
LDNASHFAPN
INGGSHSCAN
LDGATHFAPN
LDGATHFAPN
LDGATHFAPN
LDGATHFAPN
LDGASHFAPN
LDGATHFAPN
LNGASHFAPS
LDGASHFAPN
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LNNASHSAPT
LRGASHFAPN
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LNGATHFTPN
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LNNATHFSPN
LNNATHFSPN
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LDNASHFFPN
LDGASHFFPN
LNNASHFFPQ
VGDAVCTG- -
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Figure 2G
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IITPAHLSYT
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VDNDTRYRQF LCN----VND
VDNDTRYRQF LCN----VND
MDNDTRYSTF ACENPNSTRV
VDNDTRYTQF LCPGPRDGLF
VDNDTRYTQF LCPGPRDGLF
VDNDTRYTQF LCPGPRDGLF
VDNDTRYTQF LCPGPRDGLF
VDEDTRYTQF LCPGPRTGLL
VDEDTRYTQF LCPGPRTGLF
VDEDTRYTRF LCPGPRTGLF
VDEDTRYSQF LCPGPSTGLG
VDNDTRYDQF LCG-PNHTAD
VDEDTRYSQF LC--PN-PTD
IDNDTRYEQF LC--PAPSGS
IDNDTRYEQF LC--PIPSTS
IDNDTRYEQF LC--PAPGRS
IDNDTRYEQF LC--PAPGRS
IDNDTRYEQF LC--PTPSSS
IDNDTRYEQF LC--PAPRG-
IDNDTRYEQF LC--PSPANS
IDNDTRYDQF LC--PGPSRD
IDNDTRYEQF LC--PLPRPS
IDDDTRYEQF LC--PLPRPS
IDNDTRYEQF LC--PLPRPS
VDNDTRYEQF LC--PLPRPS
VDNDTRYEQF LC--PAPN-D
VDNDTRYEQF LC--PAPD-D
VDNDTRYEQF LC--PPPN-D
VDNDTRYDQF IC--PGPS-S
IEARGEAARF LR--------
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SEQ_TD_NO_1
SEQ ID NO 4
SEQ_ID_NO_6
Q47RJ7
CBY05529
PZN61876
AAZ54921
BAK48590
AOA147KJIYE
WP_083947829
AOA4R6UWO2
AOA5Q2RDBE
ACU97777
AOA561WKJIO
GOFYZ7
AORONOAOTS
AOA1IW2C2B9
ADA2TOT7X1
ADASQOHE3(
ADA1Q4WZS7
ADR4AR4ANB20
AOA1D8SZ57
Q9L2J6
AOA089%882
AOA1HO9JKTE
AOA1YSXYTS
R4SZ25
ADA1Q8CLB3
USW5F9
AAE13316

351

PALSDFRSNN
PALSDFRTNN
SDFRTANCSL
GEVEEYRSTC
GEVEEYRSTC
GEVEEYRSTC
GEVEEYRSTC
SDVEEYRSTC
SDVEEYRSTC
SDVEEYRSTC
SDVSDYRNTC
RDISDYRSTC
RAIEEYRSTC
-AIQEYRDTC
LSISDYRGNC
TLIEEYRDTC
TLIEEYRDTC
LLIAEFRGNC
AATIQEYRDTC
SLISDYRDTC
LNISEYRDTC
LTIEEYRGNC
LTIEEYRGNC
LTIEEYRGNC
LAIEEFRGNC
REISDYRDTC
RAISDYRDTC
SDIEEYRHTC
SSISDYRNSC
---DRIRA--
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Figure 2H

RHCQ------
RHCQ------
EHHHHHH- - -
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Figure 21

SEQ TD NO_ 1 === mmm= mmmmmmmmom e oo
SEQ ID NO 4 —--------m mmmmemmooo oo
SEQ ID NO 6 =------mm= —mmmmmmmmm mmmmmmee oo
Q4TRIT  —mmmmmmmmm mmmmmmmmem e
CBY05529 —=---mmmm = mmmmmmmmmm emmeemeeem oo
DZNG1876 —--m-mmmmm mmmmmmmmmm mmmmmmmmem ommeo
BAZBA92]1 —---mmmmmm mmmmmmmmmm emmmemeeo o oo
BAKA8590 —--—--mmmm mmmmmmmmmm mmmemmee oo oo
AOATATKIYE —mmmmmmmmm mmmmmmmmmm e oo
WP 083947820 == -------- mmmmmmmmo oooooooooo oo
AOR4RGUWIZ —-----mmm= mmmmmmmmee mmmemmmmee oo
AOAS5Q2RDB8 AYAVGSGDNL GSHSYFNYVS LOSISGGWTE VSSCP
-1 1= 2 L 2 2
AORS6IWKIO —-mmmmmmmm mmmmmmmmmm mmme e oo
QOFYZ7  mmmmmmmmmm mmmmmmmmm mmmmmmmee emme
AORONOAQOTE —--mmmmmm = mmmmmmmmmm mmmem oo oo
AORIW2C2BO  mmmmmmmmmm mmmmmmm e e e
AOB2TOTT7XL —--mmmmmmm mmmmmmmmmm emmemmeeoo oo
N N:To ) 5cic Yo JE
AORALQAWZST —mmmmmmmmm mmmmmmmmmm emmemmeeom oo
AOBARANB20 == - m = mmm = mmmmmmmmmm e mmee oo oo
AORIDBSZET  —--mmmmmm = mmmmmmmmmm e o
QOL2J6 —=-=-mmmm= mmmmmmmmmm mmmmemmmem oo
AOROBOZBB2  —mmmmmmmmm mmmmmmmm e oo e oo
AORTHOJKTE —--mmmmmm= mmmmmmmmmm mmmemmeeo o oo
AOALYSXYTO  —mmmmmmm o mmmmmmm e mmme oo o
RASZ2E = —mmmmmmm mmmmmmmmem memmemmmom oo
AORIQ8CLB3  —--mmmmmmm mmmmmmmmmm mmmeemee oo oo
USWSFO  mmmmmmmm == mmmmmmmmmm mmmmmmmme e omme
PAE13316 —----mmmmm mmmmmmmmmm mmmmmmmeo o oo

10
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Figure 3

%Sequence Identity w.r.t. SEQ ID NO:1
SEQ ID NO:4 94
SEQ ID NO:6 42
Q47RJ7 55
CBY05529 56
PZN61876 56
AAZ54921 56
BAK48590 56
AO0A147KJY8 55
WP_083947829 54
AOA4R6UW92 56
AOASQ2RDBS 58
ACU97777 55
A0AS561WKJO 55
GOFYZ7 55
AOAONOAOT6 57
AOA1IW2C2B9 57
AO0A2TOT7X1 36
AO0ASQOHE30 56
AOA1Q4WZS7 58
A0A4RANB20 56
AO0A1D8SZ57 54
QIL2J6 54
AOA089Z882 55
AOATHO9JKT6 56
AOATYSXYTY 55
RASZ25 55
AOAT1Q8CLB3 55
USWSF9 57
AAE13316.1 13

11
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Figure 4
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Figure 7A
Improvement of Improvement of
Colony Total Activity Thermostability
Tracking | w.r.t. G1P: PF at w.r.t. G1P: PF at AA Mutations w.r.t G1P
Number pHS.0, 65°C, 86°C, 3hr followed
72hr by pHS.0, 65°C, 72hr
ICL00002082 1.09 1.60 T136A
ICL00002119 1.38 1.73 LO0Y
1CL00002250 1.32 1.34 DI158L
I1CL00002407 1.09 1.35 FO2G
ICL00002455 1.86 2.04 A127S
ICL00002587 1.67 1.50 F92L
ICL00002892 1.10 1.59 DIS8E
ICL00002957 1.20 2.00 D1581
ICL00003148 1.17 4.79 S212F
ICL00003268 2.23 2.96 N211F
ICL00003464 1.69 7.47 N211M
ICL00003521 2.11 3.17 N211V
ICL00003619 1.79 3.87 S212L
ICL00004007 1.34 1.66 S212M
ICL00004572 1.08 2.00 T136V
ICL00004599 2.52 3.03 S181R
ICL0O0004620 1.04 5.11 N211L
ICL00004701 2.79 3.51 S181C
ICL00004746 2.54 1.81 R251K
ICL00004960 1.30 10.50 D203R
ICL00005328 1.21 1.47 T17A/S27T/182L/S252T
ICL00005456 1.35 1.10 T17A/S27T/T48S/182L
ICL00005564 3.91 3.24 S27T/T48S/182L/F92Y/S252T
ICL0O0005612 1.19 1.53 T17A/S27T/T48S
ICL00005678 1.50 1.35 T17A/S27T
T17A/S27T/T48S/182L/L90F/F92
ICL00005703 1.99 4.82 Y/S252T
ICL00005893 1.41 1.32 DI18R/V40T/1139A/D203N
ICL00006174 1.55 2.69 D18R
ICL00007723 1.32 1.59 S32K
ICL00007799 1.71 1.07 T48S
ICL00007884 1.22 1.56 T25V
ICL0O0007898 1.20 1.18 V23T
ICL00007932 1.02 1.45 S27W
ICL00007957 1.01 1.06 S221/Y26K
ICL00008145 1.52 1.13 V23L
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Figure 7B
Improvement of Improvement of
Colony Total Activity Thermostability
Tracking | w.r.t. G1P: PF at w.r.t. G1P: PF at AA Mutations w.r.t G1P
Number pHS.0, 65°C, 86°C, 3hr followed
72hr by pHS.0, 65°C, 72hr
ICL00008196 1.23 1.70 S27F
ICL00008216 1.17 1.41 A24V
ICL00008219 1.12 1.31 Y26L
ICL00008225 1.21 1.48 S22V
ICL00008265 1.46 1.57 S13R
ICL00008348 1.16 1.37 S22K
ICL00008461 1.09 1.30 Al4K
ICL00008475 1.06 1.17 S32Q
ICL0O0008588 1.21 1.26 NOS
ICL00008962 1.07 1.09 P20T
ICL00008996 1.18 1.15 N2R
ICL00009048 1.19 1.37 S1A
ICL00009065 1.03 1.24 NOE
ICL0O0009097 1.80 3.36 S27L (G2P)
ICL00009224 1.13 1.30 Y26T
ICL00010754 1.35 1.01 N2048
ICL0O0010780 1.25 1.10 S193K
ICL00010882 1.33 1.44 V219L
ICL00010896 1.19 1.23 S193N
ICL00010936 1.01 1.23 N204K
ICL00010943 1.19 1.48 S193P
ICL00011142 1.20 3.14 R255L
ICL00011148 1.03 1.38 N231S8
ICL0O0011374 1.14 1.29 S193H
ICL00011392 1.17 1.12 R255V
ICL0O0011544 1.07 1.29 A246D
ICLO0011557 1.14 1.39 R255M
ICLO0011716 1.17 1.63 QI189L
ICL00011873 1.09 1.73 S193E
ICL00012205 1.07 1.03 SO8N
ICL00012227 1.63 1.23 S113K
ICL00012261 1.06 1.41 T160V
ICL00012306 1.01 1.20 N162R
ICL00012320 1.15 2.86 N871
ICL00012326 1.12 1.90 N122E
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Figure 7C
Improvement of Improvement of
Colony Total Activity Thermostability
Tracking | w.r.t. G1P: PF at w.r.t. G1P: PF at AA Mutations w.r.t G1P
Number pHS.0, 65°C, 86°C, 3hr followed
72hr by pHS.0, 65°C, 72hr

ICL00012345 1.06 2.64 N87L
ICL00012356 1.13 1.18 S101K
ICL00012359 1.29 1.31 S101A
I1CL00012402 1.30 1.17 QI142L
ICL00012403 1.23 1.21 All4K
ICL00012416 1.14 1.11 S101F/T136A
ICL00012464 1.19 1.24 S110R
ICL00012482 1.10 1.02 So8V
ICL00012493 1.14 1.80 TI60K
ICL00012514 1.03 1.38 R108K
ICL00012584 1.27 1.39 S98L
ICL00012627 1.49 1.30 R108T
ICL00012633 1.14 1.34 N7V
ICL0O0012656 1.04 1.30 S113Q
ICL00012658 1.31 1.02 T109L
ICL00012662 1.15 1.33 R108H
ICL00012671 1.03 1.65 S101H
ICL00012729 1.09 1.45 N87H
ICL00012758 1.09 1.66 N&TM
ICL00012801 1.01 1.16 TI09K
ICL00012844 1.02 1.43 R108E
ICL00012857 1.06 1.26 S113A
ICL00012942 1.15 1.53 SO8A
ICL00012974 1.11 1.09 N122A
ICL00013044 1.01 1.02 S101W
ICL00013060 1.20 1.28 N1228
ICL0O0013096 1.76 2.67 N87F
ICL00013100 1.23 222 Ql42wW
ICL00013155 1.01 1.47 T160R
ICL00013169 1.19 1.46 S98T
ICL00013185 1.10 1.04 S110G
ICL00013203 1.05 1.06 S10IN
ICL00013205 1.60 1.17 N122P
ICL00013208 1.03 1.19 N87R
ICLO0013211 1.07 1.65 S101Q
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Figure 7D
Improvement of Improvement of
Colony Total Activity Thermostability
Tracking | w.r.t. G1P: PF at w.r.t. G1P: PF at AA Mutations w.r.t G1P
Number pHS.0, 65°C, 86°C, 3hr followed
72hr by pHS.0, 65°C, 72hr
ICL00013218 1.05 1.32 S113R
ICL00013227 1.35 1.06 R108C
1CL00013243 1.43 2.00 N87Y
ICL00013247 1.37 1.27 R108Q
ICL00013314 1.19 1.40 R108S
ICL00013329 1.05 1.03 R108P
ICL0O0013378 1.12 1.06 NI122H
ICL00013380 1.25 1.08 Al14V
ICL00013386 1.18 1.67 S98E
ICL00013398 1.03 1.24 S113N
ICL00013405 1.33 1.41 182F
ICL00013444 1.02 1.28 SO8M
ICL00014454 1.20 1.05 T17L
ICL0O0014577 1.86 1.20 Y60H
ICL00014581 1.17 1.54 S252T
ICL00014863 1.05 1.08 T17C
ICL00014900 1.18 1.07 T17G
ICL00014910 1.29 1.26 T178
ICL00014948 1.42 1.12 V2291
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Figure 8A
. Improvement of Thermostabili
Colony Tracking . G1P: PF at 86°C, 3hr Y| AA Mutations wrt GIP
followed by pH8.0, 65°C, 72hr
ICL00003326 1.45 S181A
ICL00003543 1.45 T206G
ICL00003873 4.05 N2111
ICL00004073 1.89 D203V
ICL00004246 1.25 DI158K
ICL00004507 2.03 Al74K
ICL00004604 3.85 Al174R
ICL00004797 511 E173R
ICL00005377 1.51 T17A/S27T/182L
ICL00008040 1.07 SIM
ICL00008384 1.23 T25F
ICL00008521 1.08 S32M
ICL00008535 1.18 Y26K
ICLO00008555 1.39 S34R
ICLO00008628 1.18 S22R
ICL00008912 1.17 T25Q
ICL0O0008957 1.08 T25R
ICLO00008972 1.39 T48N
ICL00011040 1.63 R236C
ICL00011072 1.83 A216P
ICL00011100 1.21 V219K
ICL00011261 1.14 N231L
ICL00011269 1.30 N231Q
ICL00011336 1.02 V219R
ICLO00011353 1.02 F250Y
ICL00011377 1.44 Q1891
ICL00011563 1.15 1222L
ICLO00011570 1.02 V2191
ICL00012235 1.49 T160Q
ICL00012311 1.70 N87K
ICL00012329 1.30 182M
ICL00012335 1.32 S98Q/A209V
ICL00012728 1.05 K147N
ICL00012740 1.77 S101IR
ICLO0012777 1.01 S101D
ICL00013327 1.11 R108V
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Figure 8B
. Improvement of Thermostability
Colony Tracking w.r.t. GIP: PF at 86°C, 3hr AA Mutations w.r.t GIP
followed by pHS8.0, 65°C, 72hr
ICL00013334 1.01 T160S
ICL00013955 1.03 T17A
ICL00014745 1.09 T17K/A1258
ICL00014884 1.36 T17Q
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Figure 9A
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
T2hr
ICL00002273 1.68 Fo2v
ICL00002384 1.83 F921
ICL00002394 1.31 R138L
ICL00002395 2.29 S57V
ICL00002398 2.10 MS56I1
I1CL00002408 1.41 T136M
ICL00002426 1.77 S57M
ICL00002451 1.71 MS56L
ICL00002454 1.47 Al127V
ICL00002458 1.26 S88K
ICL00002463 1.17 T153L
ICL00002464 1.39 L70M
ICL00002490 1.19 TI157A
ICL00002492 1.05 G149V
ICL00002511 1.34 LO0K
ICL00002572 1.74 FI92K
ICL00002575 1.50 V150L
ICL00002726 1.48 F92N
ICL00002830 1.35 A97F
ICL00002907 1.18 AS5V
ICL00002926 1.16 T136S
ICL00003056 1.08 A102V/T136M
I1CL00003247 1.19 T206P
ICL0O0003278 1.21 P179Q
ICL00003410 2.43 F208L
ICL00003475 1.29 V170L
ICLO0003638 211 T206R
ICLO0003718 1.62 T206L
ICL00003752 2.12 T206K
ICL00004309 1.03 AS5L
ICL00004349 1.64 F208T
ICL00004360 1.17 F208G
ICL00004409 1.23 T157G
ICL00004439 1.24 S571
ICL00004440 1.04 G1498
ICL00004447 1.47 F92Q
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Figure 9B
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr

ICL00004493 1.02 1139T
ICL00004570 1.10 G149C
ICL00004663 1.13 R2511
ICL00004687 2.28 R251V
ICL00004709 1.10 F161W
ICL00004829 1.20 Q182T
ICL00004900 2.36 12178
ICL00004929 1.06 F208R
ICL00004936 1.64 11851
ICL00004989 1.14 1185Y
ICL00005005 1.31 P213R
ICL00005066 1.15 D249T
ICL00005133 1.61 T17A/S27T/T48S/182L/L90F/Q167V/P213N/S252T
ICL00005159 1.88 T17A/S27T/LOOF/FO2Y/P213N
ICL00005170 1.43 T17A/S27T/T485/A135G/Q167V/P213N
ICL00005175 1.46 T17A/S27T/LO0F/A135G/S140A/Q167V/P213N/S252T
ICL00005183 1.13 T17A/T48S/P213N
ICL00005218 1.46 T17A/S27T/182L/LO0F/F92Y/Q167V
ICL00005240 3.46 T17A/T48S/182L/F92Y/Q167V/S252T
ICL00005248 1.49 S27T/T48S/182L/S140A/1143N/G149A
ICL00005327 1.14 T17A/S27T/182L/T145S/G149A/P213N
ICL00005347 1.02 T17A/S27T/T48S/182L/P213N/S252T
ICL00005408 1.07 T17A/Q167V
ICL00005428 3.20 T17A/182L/F92Y/P213N
ICL00005493 2.02 T17A/T48S/182L/L90F/A135G/S140A/Q167V
ICL00005494 1.45 S27T/182L/P213N
ICL00005495 1.74 T17A/S27TA82L/P213N
ICL00005508 2.19 T17A/82L/L90F/F92Y/Q167V
ICL00005512 1.08 T17A/T48S/182L
ICL00005528 5.36 T17A/S27T/T48S/LOOF/FO2Y
ICL00005536 1.55 T17A/S27T/T48S/182L/L90F/Q167V
ICLO0005568 1.65 T17N182L/L90F/F92Y/A135\(/}/Sl4OA/Il43N/Gl49A/Ql67
ICL00005577 2.43 T17A/S27T/LO0F/F92Y/A135G/Q167V/S252T
ICL00005594 1.04 T17A/S27T/T48S/P213N
ICL00005609 1.70 T17A/S27T/T48S/182L/L90F/P213N/S252T
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Figure 9C
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00005649 1.35 T17A/S27T/T48S/182L/LOOF/F92Y/S140A/T145S/P213N
ICL00005661 1.42 T17A/S27T/182L/P213N/S252T
ICL00005697 1.83 S27T/T48S/182L/L90F/A135G/S140A/1143N/T145S/P213N
ICL00005699 1.34 T17A/S27T/T48S/182L/L90F/FO2Y/S140A/T145S
ICL00005719 1.18 T17A/S27T/T48S/A135G/S140A
ICL00005720 1.06 T17A/S27T/182L/G149A/Q167V/P213N
ICL00005732 1.25 T17A/182L/S140A/1143N/Q167V/P213N/S252T
ICL00005743 1.38 T17A/S27T/T48S/T145S/Q167V
ICL00005745 2.06 T17A/S27T/T48S/182L/LOOF/FO2Y/Q167V/S252T
ICL00005778 1.90 I82F/R108T/L119T/V150I/F161W/Q167T/T194S/D203N
ICL00005815 4.18 N9A/D18R/M56I/N85D/L119I/N254R
ICL00006031 1.13 R108T/L119/K147Q/F161W/A184S/D203N
ICL00006249 1.51 T16E/D18R/MS6I/K147Q/Q167T/A184S/D203N
ICL00006285 1.60 T16E/D1SR/R108T/K147Q/Q167T/A184S/N190S/T194S
ICL00006354 2.63 QSE/S22A/R72P/HT7Q/F92Q
ICLO0006389 121 T16E/D18R/S22A/V40T/A97G/S101L/L1191/A127M/Q167
T/D203N
ICLO0006409 223 D18R/MS56I/R72P/H77Q/F92Q/A127M/V1501/A184S/D203
N/N254R
ICL00006438 1.08 T16E/D18R/Y26T/S88T/S101L/H156N/V200L
ICL00006466 1.48 T16E/D18R/S22A/M56I/N85D/L1191/A184S
ICL00006472 2.11 T16E/D18R/V40T/S88T/L1191/A127M/V1501/D203N
ICL00006482 1.30 MS56I/S88T/R108T/N190S/L227R
ICL00006522 3.10 NIA/S22A/G46S/MS6I/R72P/F92Q/L1191/T221S/M225L
ICL00006530 2.26 A14S/L151/S22A/F92Q/1143R/Q167T/V219K
ICL00006562 3.09 D18R/M561/1139A/L227R/W228F
ICL00006566 2.95 S22 A/154V/R72P/F92Q/V1501/V200L
ICL00006581 1.09 S22A/G46S/S101L/F161W/D203N/R236E
ICLO0006661 1.90 T16E/D18R/G53A/IS4V/R72£’/L119I/A127M/Ql67T/V200
ICL00006710 3.67 DI18R/IS4V/I82F/R108T/V150I/N253Y/N254R
ICL00006743 2.42 T16E/D18R/MS561/N85SD/S88T/R108T/F161W/Q167T
ICL00006771 1.71 GS53A/R108T/Q167T/A184S/T194S/N243P
ICL00006790 1.90 NI9A/S22A/Q167T
ICL00006811 2.84 T16E/D18R/M561/A127M/R138E/T194S/V200L/M225L

23



WO 2023/019222 PCT/US2022/074866

24/51

Figure 9D
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00006843 1.72 S22A/A97G/V1501/D203N/M225L/R236E
ICLO00006877 391 D18R/IS4V/M561/R138E/Il3(?IA/T194S/D203N/V219K/F25
D18R/V40T/I82F/S101L/N105D/L119I/H156N/F161W/N1
ICL00006896 1.26 90S/T194S/D203N
ICLO0006914 247 NOA/V40T/L49G/154V/R1 08E/V1501/D203N/T221 S/M225
D18R/I54V/I82F/N105D/A127M/A184S/S218A/V219K/M
ICL00006921 1.65 225L/N241P/N243P
ICLO0006928 173 LlSI/Dl8R/R108T/R138E/I(1)§I9\]A/F161W/A184S/N19OS/D2
ICL00006935 123 SZ2A/L49G/M56I/V83T/S1(4)‘18L/R108T/L1 19/A127M/T19
ICL00006942 1.94 MS561/182F/R108T/1139A/F161W/T194S/D203N/N241P
ICL00006978 1.34 1143R/Q167T/V198 A/W228F
ICL00006980 1.07 S22A/A24S/GA6S/V1501/Q167T
ICL00006984 2.13 S88T/R108T/V1501/A184S/D203N/T221S/M225L/N243P
ICL00007007 1.65 QSE/NS9A/MS6I/F92Q/R108T/L1191/Q167T/N253Y
ICL00007084 224 T16E/D1 8R/V40T/M56I/I;§éggl§%08T/Ll 19/F161W/L227R
ICL00007113 1.70 D18R/V40T/MS6I/R108T/R138E/H156N
ICL00007179 1.57 D18R/MS56I/R138E/1139A/N190S/D203N/M225L
ICL00007298 1.37 T16E/D18R/M561/V1501/S218A/V219K
ICL00007465 1.48 T16E/D18R/S88T/R108T/W228F
ICL00007504 1.56 D18R/N85D/R108T/L1191/N190S/T194S
D18R/G46S/M56I/R108T/A127M/R138E/1139A/N190S/L2
ICL00007604 1.35 2TR/W228F/R236E
ICL00007658 1.83 DI18R/I139A/F161W/W228F
ICL00007805 1.15 G46L
ICL0O0007887 1.29 S1G
ICL00007890 2.02 S32Y/A62T
ICL00008057 1.08 S13L
ICL00008180 1.21 NOS/T25H
ICL00008192 1.35 R30K
ICL00008296 1.12 T25A
ICLO00008309 1.25 V33T
ICL00008359 1.26 V33Q
ICL00008376 1.82 V33G
ICL00008393 1.15 AG8F
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Figure 9E
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr

ICL00008636 1.09 S27H
ICL00008936 1.28 S22P
ICL00009061 1.21 SIR
ICL00010801 2.21 VI177A/A216L
ICL00010809 1.01 R255E
ICL00010811 1.01 S193v
ICL00010827 1.02 A246K
ICL00010831 1.01 R236K
ICL00010885 1.14 R255Y
ICL00010888 1.07 N204A
ICL00010945 1.17 S193F
ICL00010950 1.10 A246T
ICL00010970 1.25 N204R
ICL00010981 1.24 T194S
ICL00011066 1.08 V2I19F
ICLO0011150 1.54 N204A/Q237R
ICL00011156 1.09 A216V
ICL00011159 1.06 T194G
ICL00011246 1.06 R255W
ICL00011384 1.09 R236Q)
ICL00011413 1.58 R255S
ICL00011509 1.09 S193T
ICL0O0011585 1.02 R255G
ICL00011635 1.08 A216S
ICL00011679 1.34 S223A
ICL00011733 1.40 Q189V
ICL00011827 222 A2468
ICL00011919 1.04 Vv242T
ICL00012070 1.47 S223C
ICL00012171 1.31 A117N
ICL00012175 1.20 N122R
ICL00012281 1.10 RI108N
ICL00012342 1.15 S101V
ICL00012400 1.81 NI162E
ICL00012534 1.35 T109F
ICL00012591 1.03 T109R
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Figure 9F
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr

ICL00012596 1.14 Al117Q
ICL00012912 1.21 K147F
ICL00012929 1.22 Al17G
I1CL00012941 1.02 S110H
ICL00012945 1.22 L74W
ICL00013009 1.25 S113Y
ICL00013089 1.30 Al117S
ICL00013150 1.33 S98D

ICL00013160 1.12 K147G
ICL00013170 1.09 P164S
ICL00013172 1.24 N162H
ICL00013228 1.26 S113T
ICL00013231 1.28 S101M
ICL00013248 1.03 T109N
ICL00013251 1.30 Al1218
ICL00013266 1.06 A1148
ICL00013343 1.08 Al14L
ICL00013423 1.12 N87TW
ICL00013433 1.08 S113P
ICL00013476 1.56 N162P
ICL00013866 1.01 V229C
ICL00013929 1.16 A1258
ICL00014084 1.95 Y60A
ICL00014177 1.30 Y601

ICL00014360 2.06 T163S
ICL00014465 1.21 T17H

ICL00014486 1.04 L119M
ICL00014565 1.01 RI2K
ICL00014609 2.12 T195F
ICL00014700 1.16 F21W
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Figure 9G
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr

I1CL00024094 1.56 LO0F/F92G/D158L/A174R/D203V
ICL00024108 1.69 V23L/A24V/S32K/N87F/F92Y/A125S/T136A
ICL00024121 2.61 P20T/LO0Y/F92L/S101M/D158E/A174K/1222L
ICL00024155 1.32 DI18R/S32K/Y 60H/LOOF
I1CL00024157 2.22 P20T/F21W/A24V/LO0Y/FO2L/T109K/A125S/T136A
ICL00024167 1.91 Y60H/S101A/A114K/A117Q/D203R/1222L
1CL00024241 1.41 S32Q/F92G/S101Q/A114K/Q142W/D1581/D203R/1222L
1CL00024247 1.26 T17G/L90F/F92L/T109R/A114K/D158E/D203V/1222L
ICL00024297 1.49 R12K/S32K/F92L/T136A/D158E/A174R
ICL00024334 2.11 LO0F/F92G/T109K/A125S/A174K
ICL00024335 1.96 S32K/L90F/F92L/T109K/A114K/Q142W

V23T/S32Q/N8TI/LOOF/FO2Y/S101N/A114V/Q142W/A174
ICL00024354 1.20 Q R/D203R/[222L/V 2291 Q
ICL00024372 2.46 S32Q/F92G/A114V/D203V
I1CL00024388 2.67 R12K/S32K/L90Y/F92L/T136A/A174K/D203V/1222L
1C1.00024391 3.17 RI2K/A14K/V23T/L90Y/F92G/S101 A/D203R
1CL00024401 2.75 T17G/S32M/L90Y/F92Y/D203R/A216P
1CL00024406 1.70 S32Q/F92L/A114V/A1258

P20T/F21W/S32M/L90Y/F92G/A114K/A125S/T136V/D15
ICL00024416 218 8E/A174K/D203V/1222L
ICLO00024437 134 R12K/F21W/S32K/F92L/Tl03%K/A125$/T136V/D158E/DZO
1CL00024448 3.00 T17Q/L90Y/F92L/A174K/D203V/1222L
ICL00024524 1.43 F21W/F92L/S101A/A117Q/D203R
ICL00024546 1.26 T17A/S32M/Y60H/Q1421L./D203V/1222L
ICL00024565 2.14 RI2K/Y60H/L90F/S101R/A114V/A117N/D158E
1CL00024581 1.77 T17S/D18R/L90Y/F92G/A114V/A117Q/D203R
ICL00024595 1.58 LO0Y/F92L/S101A/S110R/A125S/Q142W/A174R/A216P
ICL00024600 1.07 S32M/S110R/A125S/D158E
ICL00024625 2.14 R12K/V23L/A24V/F92G/T136V/D203R
I1CL00024627 3.74 A24V/S32Q/F92L/T136V
ICL00024632 3.27 S32K/L90Y/F92G/A114K/D203V
ICL00024661 1.68 S32M/L90F/F92G/A114V/A117N/A125S/A174K/D203R

RI2K/T17A/V23L/A24V/LO0F/F92G/S101N/A125S/Q142
ICL00024669 1.20 W/D158I/D203R Q
ICL00024670 1.23 P20T/F21W/Y601/S101 A/T109K/A174K
ICLO0024675 141 Tl7C/L9OY/F92L/S101N/Tég§L/SllOR/AlZSS/A174K/D2
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Figure 9H
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00024684 2.91 T17Q/L90F/F92G/S101M/A117Q/T136A/D1581/A174R
ICL00024718 3.31 V23L/L90F/F92G/A125S/D203V/1222L
ICL00024772 3.93 T17C/LO90Y/F92L/A125S/T136V/D158E/A174K
ICL00024785 1.32 V23L/S32Q/Y60I/A117Q/T136A/A174K/V229C
1CL00024799 3.23 V23T/L90F/FO2Y/D203V
ICL00024813 2.12 R12K/A24V/Y60H/A174R
ICL00024825 1.10 T17G/P20T/Y601/F92G/D203V
ICL00024839 2.67 L90Y/F92L/S110R/A125S/D158E/D203V
ICL00024847 279 Tl7Q/L9OY/F92L/T1O9L/T123’9%A/D158E/A174R/D203V/V2
ICL00024914 2.33 R12K/V23T/A24V/S32Q/F92G/D158L/A174R/D203R
ICL00024925 2.71 $32M/N87Y/LOOF/F92G/A174K/D203V
T17S/V23L/S32Q/L90F/F92L/A114K/A117N/A1258/T136
ICL00024934 14 QV/Dl S8E/D203V/V2291
1CL00024942 2.77 P20T/F21W/S32M/L90Y/F92G/T109L/S110R
1CL00024943 2.49 A14K/S32M/L90Y/S101R/A114V/T136A/A216P
1CL00024962 243 P20T/F21W/L90Y/F92G/A125S/A174K/V2291
ICL00024966 1.60 V23L/S32K/LO0F/F92L/S101R/T109R/T136V/1222L
ICL00025010 2.36 A24V/F92L/Q1421L/A216P
ICL00025986 2.67 F92G/A125S/T136 A/D158E/A216P
ICL00026026 1.62 N87R/F92G/A117N/D203V/A216P
ICL00026034 1.10 R12K/A14K/F92G/S110R/A117N/A1255/A174R/D203R
ICL00026058 2.38 S32Q/N87F/LO90F/F92G/S101M/A114V/A117Q/D203V
ICL00026071 1.79 T1 7Q/A24V/N87M/F92G/A2121£IK/A1 17N/D158E/D203R/12
ICL00026072 1.95 N2R/832Q/L90F/F92G/Q142L/D203V
ICLO00026095 1.55 Al4K/S32Q/L90F/F92G/A114K/A117N/A174R/D203V/A2
16P/1222L

ICL00026110 1.08 R12K/P20T/D1S8E/D203R/1222L
ICL00026111 1.82 N2R/A14K/T17A/L90F/F92G/S101H/A174R/D203V
ICL00026144 3.04 T17G/A24V/L90F/FO2G/Q142W
ICL00026159 3.27 S32K/L90Y/F92Y/S101A
ICL00026164 3.13 V23T/N87I/F92G/A125S/T136A/D1581L./D203R
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Figure 91
Improvement of
Colony Total Activity
Tracking w.r.t. G1P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00026166 1.15 T17S/N87L/V2291
ICL00026190 1.83 A24T/L90F/F92L/A125S/T136 A/D203V
R12K/A14K/F92G/T109R/T136A/Q142L/D158E/A174K/D
ICL00026191 2.53 203R/1222L
ICL00026196 2.15 A24V/S32Q/Y60A/T136A
ICLO00026232 132 Dl8R/S32Q/N87H/L9OY/F92RG/SlOlK/Q142L/D1581/A174
ICL00026236 2.64 T17A/F21W/S32K/N87F/L90F/F92Y/S101Q/T136A/D203R
ICLO00026238 236 A24V/L90F/F92G/Al 14V/1;21912N/T136V/Ql42L/D203V/V
T17Q/L90Y/F92G/S101N/T109L/S110R/T136V/Q142L/D2
ICL00026256 2.62 03V/A216P
ICL00026306 3.43 S32Q/L90Y/F92L/T109K/A1258/T136V
1CL00026310 1.87 Y60H/N87K/A114K/A117Q/D158E/A174K/A216P
ICL00026327 1.54 P20T/L90Y/T109K/T136A/D1581/D203R
ICL00026342 2.37 T17L/Y60A/D203V
ICL00026344 2.55 N2R/S32Q/LO0Y/F92Y/T109K/D203V
ICL00026349 1.35 T17H/A24V/S32Q/L90Y/F92L/S101H/A114K/D158/A174
R/D203V
ICL00026353 1.30 N2R/S32M/F92Y/T109K/S110R/1222L
ICL00026354 1.44 P20T/F92Y/S101K/A125S/D158E/D203R
ICL00026368 1.56 R12K/A14K/P20T/F21W/S32M/F92L
ICLO00026393 142 RlZK/Al4K/V23T/A24V/L9\0/F/F92L/S101W/T1 36A/D203
ICL00026466 2.15 T17L/S32K/F92L/T109L/A114V/T136V/D158L/R236H
ICL00026476 2.25 P20T/F21W/S32Q/N87F/F92L/D158E/D203V
F21W/L90F/F92G/S101A/A114V/A1258/T136V/Q142L/D2
ICL00026496 2.81 03V/A216P
1CL00026534 1.94 P20T/F21W/S32K/F92G/A125S8/V2291
ICL00026535 2.53 V23T/A24V/L90Y/F92G/A1258/T136V/D203V
P20T/S32K/L90Y/F92G/S10IN/T109L/S110R/A125S/A174
ICL00026552 1.99 K/D203R/A216P
1CL00026561 1.57 V23L/LO0F/F92L/T136A/D203R/1222L
ICL00026618 3.01 RI12K/A14K/A24V/NB7L/L90Y/A125S/T136V/A216P
ICL00026643 1.55 P20T/F21W/L90Y/A1258
ICL00026671 1.44 N2R/L90Y/A114K/A117Q/D203V/V2291
ICL00026673 1.56 F21W/S32K/L90Y/A1258/D158E/A216P/V2291
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Figure 9J
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00015105 1.35 S27L/T136V
ICL00015156 1.03 S27L/P8T/T17Q/F21W/S101A/T136V/Q142L
ICL00015324 1.02 S27L/N2R/T17L
ICL00015579 1.11 S27L/V23T/A24V/T136A/Q142W
ICL00015633 1.11 S27L/F21W/T136V
ICL00015643 1.31 S27L/T17Q/T109K/A114K/T136V/V2291
ICL0O0015653 1.19 S27L/T17Q
ICL00015773 1.42 S27L/T136V/12221/V229C
ICL00015796 1.36 S27L/T17A/A114V/A117N/T136A
ICL00015830 1.07 S27L/N2R/T136A
ICL00015846 1.02 S27L/N2R/T17A
ICL00015853 1.16 S27L/T17C/S101A/T136V
ICL00015873 1.04 S27L/P20T/T136A
ICL00015972 1.12 S27L/T136V/Q142W/V 2291
ICL00016002 1.05 S27L/T109K/T136V/12221./V2291
ICL00016095 1.01 S27L/T17L/S101H/A117N/Q142L/12221/V2291
ICL00016114 1.22 S27L/S101Q/T109L/A117N/T136A/Q142L
ICL00016342 1.03 S27L/T109K/S110R/S193N/S252T/R255M
ICL00016399 1.19 S27L/S22R/Y26K/R236Q
S27L/L90F/F92L/S98E/S113Y/A114K/T136A/D158E/S181
ICLO0016411 1.67 R/T206G/S212M/V2191
S27L/N9S/S22P/T48N/LO0Y/F92G/T109K/S110R/T136A/
ICL00016478 1.55 Q189V/N21 IF/R236Q
ICL00016797 1.02 S27L/T17A/Y26L/T48N/I82M/S101D/R236Q
ICL00016852 1.24 S27L/Y26T/S101D/D158E/V2191/S252T
ICL00016862 1.36 S27L/S13R/S98E/T136V/S181R/T206G/V229I/N231S
ICL00016937 1.36 S27L/F21W/F92L/S98N/S193P/1222L
S27L/S1G/Y26K/L90Y/S113Y/A114V/T136A/Q189V/N20
ICL00017036 1.46 ARN211L/R236Q Q
ICL00017369 2.59 S27L/S22K/182L/L90Y/F92G/R108S/A117N/D158E/S193N
S27L/S1G/N9S/T48S/LO0Y/S98T/S101A/S113N/A114K/L1
ICLO00T7517 1.33 19M/S193N/T206G/S252T
ICL00017595 1.12 S271L/NOE/R12K/S22P/V23L/T160R/D203R/1222L
ICLO0017708 112 S27L/NOE/R12K/S22P/V23T/T48S/S98E/R108S/T160S/Q1

89V/T206G/S212L/V2291
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Figure 9K
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr

ICL00017714 1.45 S27L/STA/N2R/N9S/T48N/LO0F/F92L/D203V/S223 A
S27L/NOE/R12K/V23T/I82M/L90Y/F92L/T136V/N204K/N

ICL0O0017757 2.78 231S/R255M
S27L/S1G/N9S/S22V/182F/L90Y/F92L/A117N/L119M/Q14

ICL00017873 1.49 2L/T206G/S212L/S223A

ICL00017905 1.55 S27L/N9S/Y60H/R108C/S193P/V219L
S27L/NOE/S22K/S32M/LO0F/F92G/R108T/L119M/Q189V/

ICL00017934 1.47 12221/S223A/R236Q

ICL00017976 1.39 S27L/T17Q/F92G/S98N/Q142L/Q189L/R236C

ICL00018033 1.50 S27L/N9E/R12K/Q142W/T160Q/T206G/S212M
S27L/Y26T/S113N/A114V/T136A/D158E/D203R/N211F/R

ICL00018093 1.39 236Q/S252T/R255M

ICL00018101 2.45 S27L/S1A/T17H/S22V/LO0Y/F92G/S98E/A114V/T136A
S27L/NOE/T48S/182M/LO0Y/F92L/N122A/A127S/T160S/A

ICLO00T8188 1.97 174R/T206G/S212L/R255M
S27L/N9S/S22P/V23L/L90Y/F92G/A125S/T160S/N204R/T

ICL0O0018404 1.57 2201/S223 A/R236Q
S27L/N9E/S22P/T48S/LO0Y/FO2L/T109R/E173R/A174K/D

ICL00018431 1.14 203V/S223A

ICL00018459 1.25 S27L/R12K/Y26K/T48N/I82L/L90F/A125S/N2111/A216P
S27L/N9S/R12K/F92Y/T109K/S110R/T160K/Q189L/S223

ICL00018572 1.39 AJS252T/R255M
S27L/STA/N2R/N9E/R12K/S32K/N87F/R108T/N2111/V21

ICL00018576 1.01 OK/R255M

ICLO0018627 1.05 SZ7L/L90F/F92G/N122A/T;;F?A/Tl60V/El73R/D203R/S2

ICLO0018644 241 S27L/L90Y/F92G/S98T/13/(;9;g¥581/S193K/V219K/R236

n S27L/NIE/R12K/T48N/L90F/S98L/R108Q/A117Q/T136A/
ICLO0018837 L15 T206G/S212F/V2191/V2291/R255L
ICLO0018957 119 SZ7L/S1A/S22V/N87K/R1’08K/N122E/D158E/S193P/V219
I/R255M

ICL00019051 1.05 S27L/F21W/Y26T/S34R/RISO§;I/L119M/N211M/R236C/SZ
S27L/S1A/N9E/R12K/V23T/T48S/N87H/S101Q/Q189L/N2

ICLO0019281 222 11M/V2191/R236Q/R255M

ICL00019296 1.99 SZ7L/N9S/T25Q/L90Y/S1011(3/T136A/Q142L/Q189L/R236
S27L/A14K/I82F/F92G/S98E/R108C/A117N/L119M/Q189

ICLO0019312 268 V/T206G/1222L/S223A
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Figure 9L
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr

S27L/T17C/Y26T/N87V/R108C/N122E/T136V/S193P/S25
ICL00019341 2.33 IT/R255M
ICL00019489 2.81 S27L/L90Y/F92G/T109L/N122S/R255M
ICL00019574 1.37 S27L/R12K/L90Y/T160V/A174R/R236Q

S27L/NOE/R12K/T48N/L90Y/F92G/S98T/S113R/N122R/A
ICLO0019589 1.04 127S/T136A/A174K/N204K/S2121L

S27L/V23T/LO0Y/F92G/SOSE/T109L/A1258/T160V/A174
ICLO0019618 Lol K/S181C/S193K/T206G/S212M/R255M
ICLO00019634 1.03 S27L/A24V/F92G/SlOlD/gé;}iV/Al17N/A125$/T136V/D
ICL00019661 1.12 S27L/R12K/S32Q/S101Q
ICL00019736 1.70 S27L/LO0F/F92G/T136V/A174R/D203R
ICL00019743 1.27 S27L/P20T/S32K/L90Y/D203V
ICL00019873 1.19 S27L/N2R/A14K/T17S/L90Y/T109K/T136V/A216P
ICL0O0019890 1.19 S27L/N2R/V23T/A24V/S32M/LI0Y/F92G
ICL00020004 1.65 S27L/A14K/L90Y/F92L/S101D/A117N/D1581/D203R
ICL00020035 1.37 S27L/F21W/N87H/A114V/A117N/T136V
1CL00020130 1.19 S27L/N2R/V23T/A24V/N8TM/F92L/S101K/A125S/T136A
1CL00020240 1.24 S27L/L90Y/FO2L/S101N/T109R/S110R/Q142W
ICL00020265 1.45 S27L/S32M/F92G/A216P
ICL00020456 1.46 S27L/F21W/L90Y/F92L/A114K/A117N/T136A/D203V
ICL00020806 1.09 S27L/N2R/V23T/S32M/N87M/F92L/T136A
ICL00020830 1.93 S27L/R12K/L90F/F92G/S101 A/D203V
ICL00020832 1.82 S27L/A24V/LO0F/F92G
ICL00020874 1.36 S27L/R12K/F92L/S101A/A125S/T136A/D203R
ICLO00021047 118 S27L/R12K/V23L/L90F/F92L/A114K/T136A/D158E/D203

V/1222L

ICL00021082 1.68 S27L/LO0F/F92G
ICL00021198 1.17 S27L/T17L/L90F/F92G/A1258/A174R/D203V
1CL00022077 1.37 S27L/N2R/N87K/A114K/A117Q/T136V/D203V
1CL00022293 1.11 S27L/N2R/A114K/T136V/D203V
1CL00022297 1.32 S27L/N2R/T17A/T136V/A216P
ICL00022389 1.33 S27L/N2R/R12K/N87F/T136V/D158E/A174R
ICL00022421 1.38 S27L/D203R
1CL00022429 1.38 S27L/R12K/T17Q/T136V/D203V/A216P
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Figure 9M
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
1CL00022507 1.69 S27L/N87F/T109L/Q142L
S27L/N2R/T17Q/A24V/A114K/A117Q/T136A/D158E/A17
ICL00022559 1.02 4K/D203V/1222L
S27L/N2R/P20T/F21W/N87TM/T109R/A117N/A125S/T136
ICL00022567 1.07 V/D203V/I222L
ICL00022638 1.44 S27L/V23T/A24V/T136A/D158E/A174K/D203V/1222L
ICL00022671 1.03 S27L/R12K/V23L/A114K/T136A/D1581/D203V/1222L
ICL00022776 1.77 S27L/N87Y/T136V/D158E/D203V
ICL00022809 1.08 S27L/T109K/S110R/D203R
ICL00022817 1.06 S27L/N2R/T17L/A125S/T136A/D158E
ICL00022909 1.13 S27L/A24V/D158E/A174K/A216P
1CL00022974 106 S27L/T17G/V23L/N87L/A12197CQ/A125S/T136V/D158E/V2
ICL00022977 232 SZ7L/V23L/N87L/T109R/1?}‘§411JIQA117N/A1258/T136V/Q
ICL00023114 163 S27L/N87Y/S101A/Al14Vg;;}le/Tl36V/A174K/A216P/I
ICL00023130 1.21 S27L/R12K/T109R/Q142L
1CL00023421 1.09 S27L/D203V
ICL00023612 1.48 S27L/T17G/N87F/S101A/D203V
ICL00023655 1.06 S27L/T17L/N87M/Q142L/D203V
ICL00023715 1.05 S27L/N2R/R12K/S101D/A117N/T136A/D203V
ICL00023819 1.23 S27L/R12K/P20T/F21W/A114K/Q142W/D203R
S27L/N2R/T17G/T109L/S110R/A114K/A117Q/T136V/Q1
ICL00023836 1.01 421./D203R
ICL00023911 1.06 S27L/N2R
S27L/S32K/L90F/F92G/S101M/A114V/A117N/A125S/T13
ICL00026699 1.58 6A/D158E/D203V
ICL00026739 1.83 S27L/R12K/T17A/F21W/832Q/Y60H/D203R
ICL00026757 2.05 S27L/R12K/F92L/S110R/T136V/1222L
S27L/A14K/V23T/A24V/LO0Y/F92G/A114V/A117Q/Q142
ICL00026766 2.38 L/A174R/I222L
ICLO0026785 137 S27L/F21W/S32Q/L9OY/S1(3‘11?/T109K/A12SS/T136A/A17
ICL00026858 2.42 S27L/V23T/L90Y/F92G/T136A/D203V/A216P
ICL00026885 3.31 S27L/T17S/L90Y/F92G/A117N/T136A/D158L
ICL00026903 1.12 S27L/A14K/V23L/A24V/F92L/Q142W/D203V
ICL00026906 2.14 S27L/T17L/L90F/F92G/S101K/A174K
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Figure 9N
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICLO0026952, 101 S27L/L90F/F92L/A1 25S/T132iV/A1 74K/D203V/A216P/122
2
ICL00026975 1.69 S27L/R12K/P20T/S3-M/L90\1;/F92G/S101M/A114V/D203
ICLO00027010 135 SZ7L/T17A/S32Q/L90F/F92;I<T136V/Q142W/Al 74K/D20
ICLO00027020 134 S27L/R12K/S32M/L90F/F9ZIS}/S101W/A114V/D1581/1222
I1CL00027052 2.34 S27L/P20T/S32M/L90Y/FO21/A114V/A117N/12221
ICL00027066 2.07 S27L/T17C/L90Y/F92G/T136A/A174K/D203V
S27L/S32Q/N87Y/F92G/T109K/A114K/A117N/T136V/D2
ICL00027067 1.30 03V/V229C
ICL00027073 1.83 S27L/F21W/L90F/F92G/T136V/A174R
ICL00027087 1.05 S271L/P20T/N87Y/T136A/D203V/1222L,
ICL00027091 2.27 S27L/A24V/LO0Y/F92L/D1581/A174K/D203R/1222L
S27L/F21W/S32Q/L90Y/S110R/A114K/T136V/D203R/A2
ICL00027102 1.56 16P/V 2291
ICL00027186 2.19 S27L/N87H/F92G/D203R
ICL00027190 1.15 S27L/R12K/S32K/Y60A/A125S/T136V/D158L
ICL00027212 1.45 S27L/V23T/A24V/S32Q/LO0F/F92L/T136A
ICL00027275 1.25 S27L/F92L/A114V/D158E/D203R
ICL00027329 1.73 S27L/832Q/L90Y/D203V/V2291
I1CL00027330 1.07 S27L/V23T/S32Q/Y60H/T109K/T136V/A216P/1222L
n S27L/A14K/A24V/L90F/F92G/T109K/T136V/D158L/A174
1CL00027332 1.05 R/D203V/1222L/V2291
ICL00027420 1.48 S27L/R12K/N87F/A174K
I1CL00027421 1.46 S27L/P20T/S32Q/Y60H/T109K/A114V/T136A/A174K
1CL00027432 1.04 S27L/V23T/A24V/Y60A/A125S/A174R/A216P
ICL00027436 1.84 S27L/F92Y/D158L/1222L
ICL00027502 1.54 S27L/V23L/A24V/L90Y/F92G/D203V/1222L
S27L/V23T/A24V/S32Q/LO0F/F92G/S101H/T136A/A174K
ICL00027545 1.24 /D203V/V229C
ICL00027572 1.12 S27L/S32K/N87H/A125S
ICL00027600 1.61 S27L/P20T/F21W/F92G/A114V
ICL00027601 1.83 S27L/T17L/V23L/A24V/LO0Y/F92L/AT117TN/T136V/L137
M/QI142L
ICL00027603 1.74 S27L/P20T/L90Y/D203R
ICL00027613 1.13 S27L/S110R/Q142L/D1581/D203R/V 2291
ICL00027615 1.01 S27L/P20T/S32Q/L90F/F92L/T109K/S110R/A1258/D203V
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Figure 90
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr

ICL00027619 1.87 S27L/V23T/A24V/L90F/F92G/D158E/D203R
ICL00028399 1.49 S27L/F92G/T136A/A174R/D203V/V229C
ICL00028473 1.26 S27L/P20T/L90Y/F92G/T109R/S110R/A1258/D203R
ICL00028524 1.61 S27L/A14K/LO0Y/F92L/D158L/A174R/D203V

S27L/F21W/S32Q/L90Y/F92G/T109L/S110R/A117N/D158
ICL00028530 1.25 VA174K/D203V
ICL00028665 1.33 S27L/R12K/A114K/A117N/D158E/D203V
ICLO00028670 1.05 SZ7L/T17S/N87H/T109R/A210134VK/A117N/T136V/Q142W/D
ICL00028711 1.06 S27L/N2R/N87Y
ICL00028716 1.03 S27L/T17S/V23T/A24V/$32Q/Y60H/N87K/T136A/D203R
ICL00028725 1.49 S27L/P20T/F92Y/T109K/D158E/D203V
ICL00028798 1.18 S27L/S32K/N87M/F92L/S101M/T109L/S110R/D203V
ICL00028833 2.82 S27L/L90Y/F92G/T136A/D158E/D203V/A216P/V2291
ICL00028865 1.71 S27L/A14K/S32M/F92L/A1258
ICL00028868 2.86 S27L/L90Y/F92G/T136V/D158L/D203V

S27L/A24V/LO0Y/F92G/S101A/T109L/S110R/A117Q/A17
ICL00028895 2.18 AR/D203R
ICL00028917 1.93 S27L/P20T/S101D/A114VA"12"112§V/Q142W/D158E/D203R/

” S27L/N87Y/F92G/S101Q/A114K/A117N/T136A/D158L/D

ICL00028920 1.34 203R/A216P

S27L/V23T/A24V/N87Y/LO0Y/F92L/S101D/T109R/A174
ICL00028962 1.64 K/D203R/A216P
ICL00028982 1.05 S27L/N2R/P20T/F21W/L90OF/FO2Y
ICL00029054 1.54 S27L/L90Y/F92G/D1581/D203V/V229C
ICL00029064 2.00 S27L/S32Q/F92G/Q142W/1222L
ICL00029068 1.12 S27L/N2R/R12K/S32M/N87Q/LOOF/F92L/1222L
1CL00029092 1.40 SZ7L/R12K/S3>2K/F92L/Alll;l;//Al17Q/T136A/D158E/A2
ICL00029093 3.13 S27L/L90Y/F92G
1CL00029107 1.32 S27L/R12K/F21W/S32M/F92G/T136V/Q142L/D203R
ICL00029140 2.12 S27L/R12K/A14K/LO0Y/FO2L/A1258/A174K
ICL00029141 1.02 S27L/A24V/A114V/A117Q/T136V/D203V
ICL00029149 297 SZ7L/R12K/T17QN23L/S?§;§/I{J9OY/F92G/S101D/T136V/
ICL00029167 1.09 S27L/V23T/A24V/S32Q/F92I%/S101N/T109L/S1lOR/D203
1CL00029172 1.38 S27L/P20T/Y60H/N87K/T136A/A174R/D203V
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Figure 9P

Improvement of

Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICLO00029173 1.48 SZ7L/P20T/F21W/L90Y/F9216/T1 36A/A174R/D203V/V229
ICL00029174 1.49 SZ7L/T17G/F21W/S32K/L90KF/F92G/A125S/Tl36A/A174
ICL00029199 1.31 S27L/T17G/N87Y/T136A/D203V/A216P
ICL00029219 142 SZ7L/F21W/L9OF/F92G/S18?}\1?/Al17N/T136A/A174IQD2
ICL00029303 1.16 S27L/R12K/A14K/A24V/L90Y/D203V
ICL00029304 1.19 S27L/N2R/L90F/F92G/S101M/Q142L/D158L
ICL00029361 1.08 S27L/N2R/T17C/A24V/N8TK/A174K/A216P
ICL00029375 1.14 S27L/N87M/Q142L/1222L
S27L/F92L/S98T/R108C/A117Q/A127S/Q142L/Q189V/A2
ICLO00031774 1.16 16P/R2360Q
ICL00031820 1.45 S27L/S22K/F92L./R108H/A127S/T136A/N2111
ICL00031919 1.80 S27L/F21W/T48S/L90Y/F92L/T109L/A127S/T136V/N204
K/S223A
S27L/T17L/L90Y/F92L/S98M/A174K/D203V/N211M/S21
ICL00031936 1.45 21/S223A
ICL00031945 1.56 S27L/N87K/S98M/N211M
ICL00032000 1.29 S27L/N9E/S22P/LO0Y/N204K
ICL00032160 1.78 S27L/S32M/T48S/F92G/A127S/Q142W
ICLO00032187 1.24 S27L/T17S/S22K/L90F/F92L/D158E/D203V/V2191/S252T
ICL00032196 1.28 S27L/L90F/F92L/A127S/D203V
ICL00032208 1.52 S27L/T25F/L90Y/F92G/N204R/S223A/N2318/R236C
ICL00032229 1.34 S27L/F21W/S22V/T48S/L90F/F92L
S27L/S1A/S98T/S113K/A114V/L119M/A127S/Q142W/S1
ICL00032231 2.39 93K/V219K/S252T/R255L
S27L/A24V/I82L/LO0F/F92G/T109L/L119M/A127S/E173
ICL00032241 2.17 R/N204K
ICL00032282 1.03 S27L/T17C/Y60H/L90F/A127S/E173R/A174R/N204K
ICL00032284 1.53 S27L/L90F/F92L/Q142W/D203V/S223A
ICL00032351 1.64 S27L/P20Q/LO0Y/Q142L/S223A
ICL00032357 1.35 S27L/N9S/Y60A/A216P/R236Q/R255M
ICL00032378 2.34 S27L/F92G/R108C/S110R/A117Q/T136A/N211M
ICLO00032380 117 S27L/S22P/Y 60H/S98A/Sl133}11(/A114K/T136V/Q189L/Sl9
ICL00032410 1.58 S27L/V23L/S98A/Q142L/N211M
ICL00032471 139 S27L/V23L/Y26L/L31M/T48S/F92G/A174R/N204K/S252

T
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Figure 9Q
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
I1CL00032491 1.34 S27L/S13R/A14K/Y26T/T136A/S181R/N211M/S212M
ICL00032493 2.62 S27L/F21W/I82F/LO0Y/F92G/A127S/N211M
ICL00032565 2.08 S27L/P20T/Y60H/S98L/T136A/R255L
ICL00032569 1.08 S27L/P20T/S34R/N87M/D158E/S252T
I1CL00032570 1.82 S27L/T25A/L90F/F92G/Q189L/S193P/V2291
ICL00032573 1.08 S27L/V219L/1222L
S27L/NOE/T48S/LO0F/FO2L/S98N/R108H/S110R/S113Y/N
ICL00032659 1.02 211V/S212L/8252T
ICL00032721 1.71 S27L/L90F/F92Y/S113R/V2191/R255L
ICL00032725 1.53 S27L/F21W/S22K/T48S/F92G/T109R/A127S
S27L/S1G/A14K/P20T/S32K/T48S/LO0Y/FO2L/T109L/T16
ICL00032765 1.86 OR/V219L/1222L/S252T/R255L
ICL00032814 1.71 S27L/L90F/F92G/D158E/T160R/S193N/N204K/S223A
ICL00032848 1.73 S27L/A14K/Y26T/F92L/Q142L/S212L
ICL.00032855 1.78 S27L/S22R/L90Y/F92G/V1261/A127S/A174K/N204K
2
ICL00032968 137 S27L/P20T/T25A/L9OF/F9_Ii/A1 17N/L119M/S252T/R255
\ S27L/T17A/A24V/T48S/LO0F/F92G/T109R/A127S/T160K/
ICL00033027 1.58 D203R/S223A
ICL00033067 1.07 S27L/F21W/T48S/T109L/A127S/V219I/R255L
S27L/A14K/S22P/T48S/LO0OF/F92L/T109L/A127S/Q142L/
ICL00033176 110 A174R/N204K/S223A
ICL00033197 1.01 S27L/T136A/S212M/N2318
ICL00033301 1.57 S27L/F21W/L90F/F92G/A127S/S223A
ICLO0033317 206 S27L/T48S/L90Y/F92L/R108S/S110R/A127S/T136V/E173
R/S223A
ICLO00033533 186 S27L/T48S/F92G/S98E/Q142AI:/Q189V/S193P/N204R/8223
S27L/T17S/LOOF/F92Y/S101K/A127S/T136V/N204R/N21
ICL00033548 1.30 1/V229I/N231S
ICL00033559 2.40 S27L/NOE/F21W/T48S/L90Y/FO2L/T109R/N204K/R236Q
ICL00033571 1.20 S27L/N9E/S22R/T48S/F92L/S101N/A127S/E173R/N204R
S27L/S22K/N87F/A117Q/S181C/N204K/N211M/V2291/N2
q
ICL00033575 1.24 31S/R236Q
S27L/N9S/T48S/L90F/F92G/S101N/A127S/N204K/A216P/
ICL00033591 1.54 $252T/R255M
ICL00033593 1.70 S27L/182L/S193H/N211M/S212F/S223A
S27L/A14K/P20T/T48S/LOOF/F92G/S98N/R108C/T136A/
[CL00033394 2.02 N204K/N211L/S212L/R236Q/S252T
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Figure 9R
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
S27L/S13R/T17L/T25Q/L90F/F92G/R108C/A127S/T160R/
ICL00033653 1.71 12221/R255L
ICL00033677 2.53 S27L/T48S/L90Y/F92G/T109L/S193N
S27L/S22V/T48S/LO0Y/F92L/SO8E/A127S/T136A/N204K/
ICL00033696 2.36 A216P/S223A
S27L/V23L/N87TH/F92L/R108C/S110R/N122A/T160S/Q18
ICL00033714 1.65 9L/S193P/N204K/S223 A/R255L
ICL00033737 1.36 S27L/F92G/A127S/A174R/S223 A/V2291/N231S/R236C
ICL00033740 1.61 S27L/S1G/L90Y/A127S/E173R/S223A
ICL00033846 2.10 S27L/F92Y/S98N/Q142W
S27L/P20T/S32M/S34R/T48S/LO0Y/F92L/R108K/A127S/
ICLO0033909 1.48 Q142W/A174R/N204K/V2191/S252T
ICL00034025 2.25 S27L/F92G/A127S/Q189V/S193N/S223A
ICL00034065 1.08 S27L/834R/F92G/S110R/D158L/D203V/R255M
ICL00034182 2.12 S27L/NOE/F21W/T48S/F92G/T109L/A127S/R236C
S27L/S1A/S22P/T48S/LO0Y/F92G/A127S/E173R/A174R/
ICL00034192 1.71 N204K/S223 A
ICL00034240 1.01 S27L/S22K/T48S/T160S/N204K
S27L/F21W/T48S/LO0Y/F92G/S98V/R108C/A127S/N211L
ICL00034243 133 /S212M/N231S/R236C
ICL00034264 1.05 S27L/V23L/A24V/A114K/T136A/12221./V2291
ICLO00034622 139 S27L/P20T/S1 01H/T109R/A219114V/T1 36A/Q142L/1222L/V2
S27L/V23L/S101H/T109K/A114K/A117N/T136V/Q142L/1
ICL00035440 1.21 222L/V2201
S27L/T17L/F21W/S101H/T109R/A114V/T136A/Q142L/12
ICL00035481 1.09 291/V2291
ICL00035505 1.40 S27L/T17S/T136V/Q142L/12221L/V229C
S27L/T17C/S22P/T48S/L90F/F92G/A127S/A174R/P192A/
ICL00035526 136 S193H/N204K/S223A/V229I/N231S/R236Q/R255L
ICLO00035531 122 S27L/N9E/T48N/N87H/F§/2\I;;1491174IUQ189L/Sl93K/N204
S27L/A14K/V23L/Y26L/L90F/F92G/S98E/S113K/A114K/
ICLO0035551 1.40 T136A/V229I/N231S
ICL00035558 2.51 S27L/L90Y/F92L/S101D/A117N/Q142L/S193N
ICL00035590 1.01 S27L/S22K/T25A/1.90Y/Q142L/E173R/N204K/S223 A
ICL00035602 1.07 S27L/P20T/L90Y/T109L/A127S/A174K/V229C
ICL00035610 1.97 S27L/S22V/L90Y/F92L/A117Q/R236C/R255L
S27L/V23L/A24G/Y26T/I182F/L90Y/F92G/R108H/T136A/
ICL00035710 223 D158L/T160K/D203V
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Figure 9S
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00035724 1.52 S27L/A14K/S22K/F92G/A127S/N204K/V2291
ICL00035770 1.19 S27L/S22V/L90F/F92G/A127S/A174R/A216P/R236C
S27L/V23L/Y60A/SO8T/T109L/A127S/T136V/T160Q/N20
ICL00035778 1.61 AK/S223 ATRISSL.
S27L/S13R/LO0Y/S98L/T160V/Q189L/S193P/A216P/S252
ICL00035819 1.71 T/N253S/R255L
ICL00035823 162 SZ7L/SZ2R/I82M/F92L/T10?;/A127S/Q142W/Q189L/S22
ICLO00035834 214 S27L/S lG/Y60A/L90F/F9/Z§\I;£I;IllS22E/TI36A/N204IQSZZ3A
ICL00035839 2.20 S27L/S32K/F92G/S98L/R108Q/S110R/R255L
ICL00035855 2.09 S27L/L90Y/FO2G/L119M/A127S/A174R/S252T
ICL00035862 1.19 S27L/L90F/S110R/S181R/N211F
ICL00035934 137 S27L/A14K/S22P/Y60H/S110R/N122S/D1581/N204K/S223
A/R255M
ICL00036094 1.05 S27L/F92L/S98V/T109L/N122A/E173R/R255L
ICL00036169 1.53 S27L/S22R/N8TL/F92G/R236C
ICL00036178 1.34 S27L/S32M/S34R/182L/F92G/N204K/S223A
S27L/A24V/T25Q/Y60I/A127S/A174K/N204K/V2191/S22
ICL00036235 1.55 3A/S252T/R255M
ICL00036239 2.11 S27L/S98V/T136A/N211F
ICL00036276 1.70 S27L/N9S/LO0F/F92L/A127S/N204R/S212M
S27L/S22R/T48S/F92G/R108H/S110R/A127S/E173R/N204
ICL00036287 1.02 K/S223A/R236Q
ICL00036293 2.84 S27L/A14K/L90Y/F92G/A127S
ICL00036332 1.09 S27L/A14K/T48S/FO2G/E173R/N204R/S223 A/N231S
1CL00036349 1.76 S27L/L90Y/T109R/S113N/V219L/1222L
ICL00036373 2.09 S27L/N9S/T48S/L90Y/T136A/T206G/S223A
ICLO0036387 163 SZ7L/S22[0T48N/L9OF/F92(;/N204K/8223A/V229C/N23 1
ICL00036443 1.34 S27L/S22P/T48S/LO0F/F92G/A127S/A174R/N204R/S223 A
ICLO0036446 103 SZ7L/S1G/P20T/S32K/S34Ré£48S/N87F/S98A/A127S/T13
ICL00036453 124 SZ7L/F21W/SZZR/S98E/QliiL/Tl60V/SZZ3A/8252T/R25
S27L/P20T/T48S/FO2Y/R108K/S110R/A127S/V219L/5223
ICL00036454 1.84 AIV2291/R236Q
ICL00036455 2.54 S27L/Y26T/LO0Y/F92L/A127S/V219L/S252T/R255L
ICL00036510 1.05 S27L/NO9S/F21W/T48S/F92L/A127S/D203V/S212F
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Figure 9T
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00036526 1.19 S27L/F21W/Y60H/S98E/L119M/D158E/R236Q
ICL00036577 1.39 S27L/F21W/S22R/LO0F/F92L/N122S/Q142W/R236Q
ICL00036610 2.07 S27L/F21W/T48S/LO0F/F92G/T109K
ICL00036629 2.11 S27L/L90Y/F92L/T109R/A127S/E173R/N204K/S223 A
2
ICLO00036782 258 SZ7L/N9S/F_1W/T48S/Li()2\g/5F1\9/IZG/Al27S/N204K/V219I/
ICLO0036790 182 S27L/N9E/I82F/L9OY/F92124£S315N/T109L/A1 27S/A174R/S
ICL00036809 1.30 S27L/L90F/F92L/S98L/N204K/A216P
ICL00036837 1.62 S27L/A24V/T48S/A117Q/N211M/S212M/S223A
ICL00036848 2.43 S27L/L90Y/F92G/T109L/A127S/N204R/S223A
ICL00036911 1.01 S27L/N2R/S32Q/N87K/A125S/V219L
ICL00037006 1.78 S27L/S22P/T48S/LOOF/F92L/S193N/V219L/S223A
ICL00037042 1.91 S27L/T25Q/L119M/N211M/R236Q
ICL00037061 2.58 S27L/L90Y/F92G/N122S/A127S/E173R/A216P/R236Q
S27L/P20T/S32K/LOOF/F92G/N122E/D158E/T160S/Q189L
ICL00037075 1.85 /S223A/S252T
ICL00037121 1.93 S27L/N9S/F21W/T48S/N87TH/LOOF/F92L/S113N/V229C
ICL00037148 1.96 S27L/T25Q/I82L/L9OF/F9§1(§/1S§8L/S113R/Al14V/T136A/
ICL00037152 3.42 S27L/P20T/R108Q/S110R/D203V/N2111
S27L/S1G/N2R/P20T/Y26T/S32M/T48S/LO0Y/FO2L/A127
ICL00037185 1.89 S/N204R/V219L
ICL00037200 2.01 S27L/A14K/P20T/T48N/LOOF/F92G/A117Q/A127S
S27L/N9S/T48N/LO0Y/FO2L/S9O8M/T109K/A127S/N204R/
IC1.00037224 151 N2111/8212L/V2191
S27L/F21W/S22R/T48S/L90F/F92L/R108Q/A174K/N204K
ICL00037313 1.21 192 12F/S223A
ICL00037319 1.35 S27L/S22R/Y60H/S98T/T136V/S193K/R236Q
ICL00037336 270 SZ7L/SZZK/Y26K/N87Y/I;I9{g§5{5/E9ZG/T1O9R/A127 S/8252T
ICL00037337 1.58 S27L/L9OF/F92L/T109L
ICL00037371 1.49 S27L/F21W/F92L/N204K/S252T/R255L
ICLO0037378 244 S27L/V23L/L90Y/F92G/A127S/S193K/N204R/V2191/R23
6C/R255L
S27L/F21W/L90Y/F92G/A114V/N122S/A127S/N204K/S2
ICL00037436 2.29 23A/S252T
ICL00037450 1.92 S27L/P20T/Y60A/T109L/Q189L/S212L
ICL00037473 3.18 S27L/S22V/T48S/L90Y/F92G/N204K
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Figure 9U
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00037489 1.66 S27L/S22V/S32K/T48S/182F/F92G/A127S/N204K/S223A
ICL00037554 2.16 S27L/AS5L
ICL00037558 1.20 S27L/A97V
ICL00037611 1.02 S27L/F250L
ICL00037629 1.05 S27L/T109G
ICL00037651 1.02 S27L/G38D
ICL00037677 1.13 S27L/A97S
ICL00037847 1.26 S27L/A55V/A216T
ICL00037864 1.11 S27L/P20D
ICL00037901 1.27 S27L/AS5V
ICL00037943 1.03 S27L/T109Y
ICL00037946 1.11 S27L/V1651
ICL00037948 1.12 S27L/A184G
ICL00037955 1.28 S27L/A97E
ICL00037961 1.10 S27L/A1848
ICL00037963 1.15 S27L/A97F
ICL00037988 1.40 S27L/A9TT
ICL00038033 1.13 S27L/K197Y
ICL00038067 1.39 S27L/A551
ICL00038071 1.06 S27L/A97P
ICL00038085 1.14 S27L/AS55M
ICL0O0038089 1.01 S27L/P20E
ICL00038124 1.12 S27L/A117L
ICL00038135 1.11 S27L/T109L
ICL00038140 1.08 S27L/K197T
ICL00038189 1.09 S271L/T136S
ICL00038207 1.45 S27L/A97L
ICL00038219 1.13 S27L/T109A
ICL00038277 1.15 S27L/P201
ICL00038296 1.05 S27L/L191V
I1CL00038299 1.08 S27L/A184C
ICL00038304 1.09 S27L/A97Q
ICL00038308 1.03 S27L/F250V
ICL00038341 1.13 S27L/K197V
ICL00038353 1.05 S27L/A117S
ICL00038364 1.08 S27L/K197R
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Figure 9V
Improvement of
Colony Total Activity
Tracking w.r.t. G2P: PF AA Mutations w.r.t G1P
Number at pHS.0, 65°C,
72hr
ICL00038379 1.06 S27L/T109K
ICL00038424 1.23 S27L/AS5C
ICL00038486 1.51 S27L/N2S/V177A
ICL00038559 1.33 S27L/Q142D
ICL00038580 1.31 S27L/G149C
ICL00038591 1.15 S27L/F21Y
ICL00038623 1.26 S27L/G149A
ICL00038726 1.21 S27L/P164E
ICL00038757 1.16 S27L/Y26C
ICL00038766 1.04 S27L/T17N
ICL00038783 1.32 S27L/S5TM
ICL00038791 1.01 S27L/D2491
1CL00038792 1.01 S27L/T178
ICL00038834 1.06 S27L/P164T
ICL00038837 1.09 S27L/Q142L
ICL00038861 1.32 S27L/D249N
ICL00038862 1.06 S27L/1185R
ICL00038865 1.27 S27L/V83L
ICL00038866 1.32 S27L/G149S
ICL00038869 1.02 S271/A24D
ICL00038901 1.24 S27L/R251V
ICL00038914 1.02 S27L/V831
ICL00038944 1.05 S27L/S110N
ICL00039000 1.10 S27L/T17T™M
ICL00039034 1.14 S27L/F161W
ICL00039051 1.09 S271L/G46E
ICL00039053 1.02 S27L/D249T
ICL00039063 1.06 S27L/T171
ICL00039064 1.61 S27L/S57C
ICL00039113 1.30 S27L/SSTT
I1CL00039173 1.67 S27L/S57L
ICL00039195 1.07 S27L/Q167T
ICL00039260 1.76 S27L/S5TE
1CL00039288 1.10 S27L/T17K
I1CL00039321 1.45 S27L/G149N
ICL00039344 1.06 S27L/Q142E
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Figure 9W
Colon Improvem‘el.lt of
Trackil)l'g Total Activity: AA Mutations w.r.t G1P
Number PF at pHS.0,
65°C, 72hr

ICL00039414 1.38 S27L/SS7F
ICL00039500 1.17 S27L/T17A
1CL00039501 1.13 S27L/P164H
ICL00039564 1.47 S27L/T17R
ICL00039573 1.22 S27L/G149T
ICL00039613 1.12 S27L/R251T
I1CL00039624 1.07 S27L/S101Y
ICL00039636 1.56 S27L/S57V
ICL00039637 1.13 S27L/A24T
ICL00039669 1.14 S27L/1185E
ICL00039701 1.35 S27L/G46N
ICL00039711 1.02 S27L/P164N
ICL00039733 1.83 S27L/P164S
ICL00039734 1.28 S27L/Q167V
ICL00039757 1.37 S27L/F161V
ICL00039766 1.61 S27L/S571
ICL00039771 1.53 S27L/G149D
ICL00039784 1.12 S27L/Q1671
ICL00039794 1.05 S27L/1185Q
ICL00043486 1.01 S27L/A114V/A117N/T136A/MN2221./V2291
1CL00043848 1.54 S27L/A24V/V229C
ICL00044168 1.11 S27L/F21W
ICL00043551 1.07 S27L/F21W/A114V/T136A/1222L/V2291
ICL00044152 1.37 S27L/F21W/A24V
ICL00044069 1.39 S27L/F21W/A24V/A114V/A117Q/Q142W/12221./V229C
I1C1.00043633 1.36 S27L/F21W/12221./V229C
ICL00043952 1.43 S27L/F21W/1222L/V2291
ICL00043637 1.34 S27L/F21W/Q142L/1222L/V229C
1CL00044295 1.27 S27L/F21W/S101M/1222L/V229C
ICL00043472 1.26 S27L/F21W/T109K/S110R/T136A/V2291
ICL00044315 1.10 S27L/F21W/T109R/A117N/T136V/1222L/V2291
I1CL00044330 1.57 S27L/F21W/T109R/A117N/T136V/Q142W/12221./V229C
ICL00043752 1.25 S27L/F21W/T136A
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Figure 9X

Colony

Improvement of

Tracking Total Activity: AA Mutations w.r.t G1P
Number PF at pHS.0,
65°C, 72hr
ICL00043749 1.34 S271L/12221./V2291
ICL00044510 1.39 S27L/P20T/A117Q/1222L/V229C
ICL00044441 1.02 S27L/P20T/A24V/S101Q/T109R/A117Q/1222L./V2291
ICL00044350 1.34 S27L/P20T/F21W/1222L/V229C
ICL00044428 1.30 S27L/P20T/F21W/Q142W/1222L/V229C
ICL00044371 1.43 S27L/P20T/F21W/Q142W/1222L/V2291
ICL00043526 1.62 S27L/P20T/F21W/T109K/A117N/12221./V229C
ICL00043688 1.50 S27L/P20T/F21W/T109L/T136A/Q142W/12221/V229C
S27L/P20T/F21W/T109R/A117Q/T136V/Q142L/12221./V2
ICL00043610 1.62 291
ICL00043813 1.25 S27L/P20T/F21W/T136A/Q142L/12221./V2291
ICL00043577 1.39 S27L/P20T/F21W/V 2291
ICL00044052 1.21 S27L/P20T/1222L./V229C
ICL00043941 1.18 S27L/P20T/S101H/A114V/A117N/1222L/V2291
ICL00044090 1.34 S27L/P20T/S101M/A114V/AT17TN/Q142W/1222L/V229C
ICL00043686 1.64 S27L/P20T/S101M/1222L/V2291
ICL00044408 1.55 S27L/P20T/T109K/A114K/Q142W/1222L/V229C
ICL00043842 1.26 S27L/P20T/T109L/S110R/A117N/1222L./V2291
ICL00043764 1.28 S27L/P20T/T109R/A114K/A117Q/T136V/12221./V229C
ICL00043458 1.17 S27L/P20T/V23T/A24V/12221/V2291
ICL00043499 1.48 S27L/P20T/V23T/A24V/T109L/S110R/1222L/V2291
ICL00043924 1.35 S27L/S101M/A114V/A117Q/T136A
ICL00043528 1.36 S27L/S101M/T136A/1222L/V2291
1CL00044207 1.30 S27L/S10IN/A117Q/1222L
ICL00043491 1.35 S27L/S101Q/Q142L/12221./V2291
ICL00043684 1.70 S27L/S101W/A114V/T136V/V229C
ICL00044177 1.22 S27L/T109K/A117N/T136V/1222L/V229C
ICL00043973 1.05 S27L/T109R/A117N/12221/V229C
ICL00043940 1.42 S27L/T109R/M1222L/V2291
ICL00043944 1.23 S27L/T136V/Q142W/1222L/V2291
ICL00043759 1.61 S27L/T17A/A24V/S101D/S110R/T136A
ICL00043639 1.25 S27L/T17A/F21W/S101Q/1222L/V229C
ICL00043731 1.29 S27L/T17A/F21W/T109R/S110R/12221./V2291
S27L/T17A/P20T/S101Q/T109K/S110R/T136A/1222L./V22
ICL00044539 1.13 9C
S27L/T17A/V23L/S101M/T109K/S110R/A114V/A117Q/T
ICL00043846 1.43 136V/V229I1
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Figure 9Y
Colon Improvem.el.lt of
Trackiz’g Total Activity: AA Mutations w.r.t G1P
Number PF at pH8.0,
65°C, 72hr
ICL00043721 1.19 S27L/T17A/V23T/A24V/T136A
ICL00044006 1.29 S27L/T17C/A114K/A117N/T136V/12221L/V2291
ICL00043926 1.26 S27L/T17C/T109K/A117N/T136A/12221./V2291
ICL00043983 1.25 S27L/T17G/F21W/A117N/1222L./V2291
ICL00044547 1.39 S27L/T17G/P20T/F21W/A117Q/12221/V229C
S27L/T17G/V23T/A24V/T109L/A117Q/T136A/1222L/V22
ICL00043831 1.04 9l
ICL00043487 1.34 S27L/T17H/F21W/T136V/Q142W/12221L./V2291
ICL00043844 1.83 S27L/T17H/S101Q/T136V/Q142L/V229C
ICL00044382 1.24 S27L/T17L/S101M/T109K/S110R/A117Q/12221./V229C
ICL00043812 1.25 S27L/T17L/T109L/S110R/A117Q/1222L./V2291
ICL00043849 1.34 S27L/T17Q/A24V/S101W/T136A
ICL00044328 1.60 S27L/T17Q/Q1421./12221./V2291
ICL00044164 1.56 S27L/T17Q/S101D/T136A/12221L./V2291
ICL00044355 1.24 S27L/T17Q/T136A/M2221L/V229C
ICL00044226 1.31 S27L/T17Q/T136A/12221./V2291
ICL00043568 1.39 S27L/T17Q/V23T/A24V/12221./V2291
ICL00044481 1.25 S27L/T17S/F21W/Q142L
S27L/T17S/S101N/T109K/A117N/T136V/Q142L/1222L/V2
ICL00043742 1.20 29C
ICL00044186 1.31 S27L/T17S/V2291
ICL00043608 1.24 S27L/V2291
1CL00044340 1.12 S27L/V23L/A114V/A11TN/T136A/12221./V2291
1CL00044232 1.26 S27L/V23L/A117Q
ICL00043536 1.06 S27L/V23L/A24V/S101K/A117N/12221L/V229C
ICL00043839 1.28 S27L/V23L/A24V/T136A/Q142W/1222L/V2291
ICL00043592 1.29 S27L/V23L/1222L/V229C
ICL00043955 1.14 S27L/V23L/T136A/12221./V2291
ICL00043772 2.02 S27L/V23T/A24V/12221L/V229C
S27L/V23T/A24V/T109K/A114K/A117Q/T136A/1222L/V2
ICL00044326 1.15 29C
ICL00044127 1.40 S27L/V23T/Q142L/12221./V229C
ICL00043537 1.33 S27L/V23T/T109L/A114V/T136A/Q142L/1222L/V229C
ICL00040026 1.27 S27L/A117Y
ICL00040387 1.38 S27L/A24D/K197L
ICL00040146 1.48 S27L/A24D/L191F/R251Q
ICL00040453 1.42 S27L/A24D/S110K
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Figure 9Z
Improvement
Colony of Total
Tracking Activity: PF at AA Mutations w.r.t G1P
Number pHS8.0, 65°C,
T2hr

ICL00041680 1.57 S27L/A24D/T109L/K197L
I1CL00040241 1.50 S27L/A24D/T136S/F250V
1CL00040069 1.78 S27L/A24H/G46E
ICL00040102 1.07 S27L/A24H/R251V
ICL00040329 1.13 S27L/A24N
ICL00041935 1.26 S27L/A24N/P164S/K197V/R251T
1ICL00041682 1.26 S27L/A55V/V83L/A117T
1CL00040423 1.04 S27L/F21Y/A184S
ICL00041467 1.06 S27L/F21Y/AS5T/T109A/A184S
ICL00040495 1.14 S27L/F21Y/G46E/A117T/T136S/G149C/R251Q
ICL00040518 1.16 S27L/F250L/R251Q
ICL00040336 1.34 S27L/G46E/A551/Q142E
ICL00041273 1.14 S27L/G46N/1139T/Q142E/P164T/1185A/V229L/F250V
ICL00041071 1.11 S27L/G46R/T109K/T136S/D249T
1CL00040224 1.07 S27L/A139T/Q142E/1169V
ICL00042190 1.24 S27L/K197R/R251E
ICL00042046 1.11 S27L/N2E/G46N/ASS5V/1185Y/D2491
ICL00040842 1.27 S27L/N2E/G46S/V83L/T136S/A172T/V229C/D249N
ICL00041002 1.51 S27L/N2E/1169L/F250L/R251Q
1CL00041977 1.54 S27L/N2E/P20E/F250V/R251L
1CL00040909 1.30 S27L/N2E/P20I/T109L/L191V/K197L/V229C
ICL00039972 1.19 S27L/N2E/R251L
ICL00040106 1.22 S27L/N2F
ICL00041835 1.39 S27L/N2F/D249N/F250L
1CL00041533 1.23 S27L/N2F/G46E
ICL00040002 1.54 S27L/N2F/P20E
ICL00042252 1.04 S27L/N2F/P20E/S110D/A184S/L191V/R251V
ICL00040887 1.23 S27L/N2F/P20I/F21Y/R251Q
ICL00041364 1.34 S27L/N2F/R251Q
ICL00041574 1.10 S27L/N2F/S101C/A117F/P164S
ICL00041845 1.08 S27L/N2F/S101Y/Q142L/G149T/Q1671/T1169C/V229L
ICL00040388 1.29 S27L/N2L
1CL00042100 1.32 S27L/N2L/A172T
ICL00039916 1.33 S27L/N21L/A24H/AS5C/V229L
ICL00040800 1.23 S27L/N2L/A24T
ICL00041736 1.31 S27L/N2L/G46E/T109K/F161V
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Figure 9AA
Improvement
Colony of Total
Tracking Activity: PF at AA Mutations w.r.t G1P
Number pHS8.0, 65°C,
72hr
ICL00040487 1.33 S27L/N2L/P20E/F21Y/V229L
ICL00040442 1.01 S27L/N2L/T171/T136S/P164H/D249M
S27L/N2L/T17N/S57C/S110D/A117L/P164N/1185G/V229
ICL00041938 1.27 L/R251T
ICL00041080 1.67 S27L/N2S/A24D/S101Y/P164E/V165I/1185E
ICL00040174 1.52 S27L/N2S/A24N/G46E/AS55L/Q142D/V229C/R251L
ICL00040463 1.08 S27L/N2S/A55V/T185Q/R251E
ICL00040566 1.35 S27L/N2S/P20D/A97C/A117F/F250L/R251E
ICL00040090 1.20 S27L/N2S/V83L/A184S
ICL00040060 1.14 S27L/P164T/V1651/R251E
ICL00040865 1.20 S27L/P20D/AS55T/A117Y/KI97R
ICL00041737 1.05 S27L/P20D/F21Y/AS5T/F250L/R251V
ICL00039868 1.32 S27L/P20D/F21Y/F250V
ICL00042042 1.54 S27L/P20D/F21Y/G46N/S110K/T1631/Q167V
ICL00041640 1.73 S27L/P20D/G46N/ASSC/S110N/T1631/A184S
ICL00040630 1.27 S27L/P20D/G46S/ASS5I/K197T
ICL00042201 1.20 S27L/P20D/S57E/S101C
ICL00040296 1.42 S27L/P20E/A24D/D249S/F250V
ICL00042171 1.25 S27L/P20E/F21Y/G46E/V83L/A97Q
ICL00041696 1.01 S27L/P20E/F21Y/1139T/P164H/K197T/R251E
ICL00041182 1.43 S27L/P20E/F21Y/K197T
ICL00040186 1.19 S27L/P20E/F21Y/S110D/A117S
ICL00040431 1.17 S27L/P20E/F21Y/S57T/P164N/A184C/V229C
ICL00040166 1.24 S27L/P20I/F21Y/A117F/T185G/D249N
ICL00041084 1.10 S27L/Q142H/T1858/R251A
ICL00040993 1.03 S27L/S110D/A184S/K197T
ICL00042211 1.07 S27L/S110K/A117Y/P164R
ICL00040629 1.12 S27L/S57C/R251E
ICL00040501 1.03 S27L/T136S/D249T
ICL00041708 1.35 S27L/T1631
ICL00041406 1.38 S27L/T17H/S110K
ICL00042123 1.21 S27L/T171/A24D/S571
ICL00040258 1.68 S27L/T17N/A117S/V229L/R251A
ICL00039911 1.24 S27L/T17S/R251T
ICL00040420 1.17 S27L/V83L/A97S/A184C/D249S
ICL00041699 1.11 S27L/V83L/F250V/R251E
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Figure 10A
Position | Parent Variant Position | Parent Variant
27 S LFEHTW 68 A F
1 S A, G, MR 70 L M
2 N E.F,L R S 72 R P
5 Q E 74 L \\
9 N A E S 77 H Q
12 R K 82 I F,L.M
13 S L, R 83 \% LLT
14 A K, S 85 N D
15 L I 87 N FHLKLMOQRV WY
16 T E 88 S K, T
C,GHIKL
17 T A’M”N’, Q’, S i 90 L F.K Y
18 D R 92 F G LK LNQV,Y
20 P D,ELQT 97 A C,E,F,G,L,P,Q,S, T,V
21 F W,Y 98 S AD,ELMNQT,V
A,C,D,F,H,K,L, M, N, Q,
22 S ALK PRYV 101 S RV.W.Y Q
23 \% LT 102 A \%
24 A D,G HN,S, T,V 105 N D
25 T AF,H QR,V 108 R C.EEH, K. N,P,Q,S, T,V
26 Y C,K LT 109 T A F,GK LNRY
30 R K 110 S D.G, H, K, N,R
32 S KM, QY 113 S AKNPQRTY
33 \% G QT 114 A K LS,V
34 S R 117 A F.G,L,N,Q, S, T.Y
40 \" T 119 L LM
46 G E,L,N,R, S 121 A S
48 T N, S 122 N A E . H P R S
49 L G 125 A S
53 G A 127 A M, S,V
54 I A% 135 A G
55 A C,LLLMT,V 136 T A M SV
56 M ILL 138 R E.L
57 S C.EF I\’/L’ M. T, 139 1 AT
60 Y A H, I 140 S A
62 A T 142 Q D,E.H, LW
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Figure 10B
Position | Parent Variant Position | Parent Variant
143 I N,R 206 T G, K, L,P,R
145 T S 208 F G, LR, T
147 K F.G,N,Q 209 A \'
149 G A C,D N, STV 211 N FLL MV
150 A% ILL 212 S F.L. M
153 T L 213 P N, R
156 H N 216 A L,P.S TV
157 T A G 217 1 S
158 D E,LK L 218 S A
160 T K, QR S,V 219 \Y F,LK L R
161 F V,W 221 T S
162 N E.H,P.R 222 1 L
163 T IS 223 S A C
164 P E HNRST 225 M L
167 Q LT,V 227 L R
170 A\ L 228 \% F
173 E R 229 \" C,ILL
174 A K,R 231 N L,Q,S
177 v A 236 R C,E.H, K, Q
179 P Q 237 Q R
181 S A, C,R 241 N P
182 Q T 242 \% T
184 A C,.G S 243 N P
185 1 A E.GLQR, 246 A D,K,S, T
S.Y P
189 Q LL,V 249 D LMN,S, T
190 N S 250 F LL VY
193 S EF, I%,’, I\i NP, 251 R AELKLQT,V
194 T G, S 252 S T
195 T F 253 N S.Y
198 \% A 254 N R
200 A L 255 R E,GLMS VWY
203 D N,R, V 258 Q P
204 N A KR 'S
8 P T 165 \% 1
31 L M 169 1 C, LV
38 G D 172 A T
95 S N 191 L F,V
126 V I 192 P A
137 L M 197 K LRT VY
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Figure 11A

>SEQ ID NO:1 (wild type Bhr-PETase, G1P)
SNPYQRGPNPTRSALTTDGPFSVATYSVSRLSVSGFGGGVIYYPTGTTLTFGGIAMSPGYTADASS
LAWLGRRLASHGFVVIVINTNSRLDFPDSRASQLSAALNYLRTSSPSAVRARLDANRLAVAGHSMG
GGATLRISEQIPTLKAGVPLTPWHTDKTFNTPVPQLIVGAEADTVAPVSQHAIPFYQNLPSTTPKV
YVELDNATHFAPNSPNAAISVYTISWMKLWVDNDTRYRQFLCNVNDPALSDFRSNNRHCQ

>SEQ ID NO:2 (N.A. encoding wild type Bhr-PETase, codon optimized)
TCTAACCCATACCAGAGGGGACCTAACCCTACTAGGAGTGCCTTGACCACCGATGGTCCTTTCAGT
GTCGCCACCTACTCTGTCTCTAGGTTGTCTGTCTCTGGTTTCGGAGGTGGAGTCATCTACTACCCA
ACCGGAACCACCCTTACCTTCGGAGGTATCGCCATGTCTCCCGGATACACTGCCGATGCTTCTAGT
CTTGCTTGGTTGGGTAGGAGGCTTGCTAGTCACGGATTCGTCGTCATCGTCATCAACACCAACAGT
AGGTTGGACTTTCCAGACAGTAGGGCCTCTCAGCTTTCTGCCGCCCTTAACTACCTTAGGACCTCT
TCTCCAAGTGCCGTTAGAGCTAGGTTGGACGCTAATAGATTGGCTGTCGCTGGACACTCTATGGGT
GGAGGTGCCACTTTGAGGATCAGTGAGCAGATCCCTACCCTTAAAGCCGGTGTTCCTTTGACCCCT
TGGCACACTGACAAGACCTTCAACACTCCAGTCCCACAGTTGATTGTCGGAGCCGAAGCCGATACT
GTTGCTCCAGTTTCTCAGCACGCCATCCCATTCTACCAGAACCTTCCTAGTACCACCCCAAAGGTC
TACGTCGAGTTGGATAACGCCACCCACTTCGCTCCAAACTCTCCAAACGCTGCCATCAGTGTTTAC
ACCATTTCTTGGATGAAGTTGTGGGTCGACAACGACACTAGATATAGACAGTTCCTTTGCAACGTC
AACGACCCAGCTTTGTCTGACTTTAGAAGTAACAATAGACATTGTCAG

>SEQ ID NO:3 (N.A. encoding wild type Bhr-PETase, codon optimized)
AGTAACCCATACCAGCGCGGTCCGAATCCGACCCGTAGTGCGCTGACGACCGATGGTCCGTTTAGC
GTGGCCACCTACAGCGTGAGCCGTCTGAGTGTTAGCGGCTTTGGCGGCGGTGTTATCTACTACCCG
ACGGGCACCACGCTGACCTTTGAETGGCATCGCCATGAGTCCGGGCTACACCGCAGACGCCAGTAGT
CTGGCGTGGCTCGGTCGTCGTCTGGCGAGCCATGGCTTCGTGGTGATCGTGATCAACACCAACAGC
CGCCTCGACTTTCCAGATAGTCGTGCCAGTCAGCTGAGCGCCGCGCTGAATTATCTGCGTACCAGT
AGCCCAAGCGCGGTTCGTGCCCAETCTGGATGCCAATCGCCTCGCCGTTGCCGGTCATAGTATGGGC
GGTGGTGCCACGCTGCGTATCAGCGAACAGATTCCGACGCTGAAAGCGGGCGTGCCACTGACCCCA
TGGCACACGGACAAGACGTTTAACACCCCGGTTCCGCAGCTCATTGTGGGTGCCGAAGCCGACALCC
GTTGCCCCAGTTAGCCAGCACGCGATCCCGTTTTACCAGAATCTGCCAAGCACCACGCCGAAAGTT
TACGTGGAACTCGACAACGCGACCCACTTTGCGCCGAACAGTCCGAACGCCGCCATCAGCGTGTAC
ACCATCAGCTGGATGAAACTCTGGGTGGACAACGATACCCGCTACCGCCAGTTTCTGTGCAACGTT
AATGATCCGGCGCTGAGCGACTTCCGCAGCAATAACCGCCATTGCCAG
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Figure 11B

>SEQ ID NO:4 (wild type Lcc-PETase)

HHHHHHS SGLVPRGSHMSNPYQRGPNPTRSALTADGPFSVATYTVSRLSVSGFGGGVIYYPTGTSL
TFGGIAMSPGYTADASSLAWLGRRLASHGFVVLVINTNSRFDYPDSRASQLSAALNYLRTSSPSAV
RARLDANRLAVAGHSMGGGGTLRIAEQNPSLKAAVPLTPWHTDKTFNTSVPVLIVGAEADTVAPVS
QHAIPFYQNLPSTTPKVYVELDNASHFAPNSNNAAISVYTISWMKLWVDNDTRYRQFLCNVNDPAL
SDFRTNNRHCQ

>SEQ ID NO: 5 (N.A. encoding wild type Lce-PETase)
CATCATCATCATCATCACAGCAGCGGCCTGGTGCCGCGCGGCAGCCATATGAGTAACCCATACCAG
CGCGGTCCGAATCCGACCCGTAGTGCGCTGACGGCCGATGGTCCGTTTAGCGTGGCCACCTACACC
GTGAGCCGTCTGAGTGTTAGCGGCTTTGGCGGCGGTGTTATCTACTACCCGACGGGCACCAGTCTG
ACCTTTGGTGGCATCGCCATGAGTCCGGGCTACACCGCGGACGCCAGTAGTCTGGCGTGGCTCGGET
CGTCGTCTGGCGAGCCATGGCTTCGTGGTGCTGGTGATCAACACCAACAGCCGCTTCGACTATCCA
GATAGTCGTGCCAGTCAGCTGAGCGCCGCGCTGAATTATCTGCGTACCAGTAGCCCAAGCGCGGETT
CGTGCCCGTCTGGATGCCAATCGCCTCGCCGTTGCCGGTCATAGTATGGGCGGTGGTGGTACGCTG
CGTATCGCCGAACAGAATCCGAGTCTGAAAGCGGCCGTGCCACTGACCCCATGGCACACGGACAAG
ACGTTTAACACCAGCGTTCCGGTGCTCATTGTGGGTGCCGAAGCCGACACCGTTGCCCCAGTTAGC
CAGCACGCGATCCCGTTTTACCAGAATCTGCCAAGCACCACGCCGAAAGTTTACGTGGAACTCGAC
AACGCGAGCCACTTTGCGCCGAACAGTAATAACGCCGCCATCAGCGTGTACACCATCAGCTGGATG
AAACTCTGGGTGGACAACGATACCCGCTACCGCCAGTTTCTGTGCAACGTTAATGATCCGGCGCTG
AGCGACTTCCGCACCAATAACCGCCATTGCCAG

>SEQ ID NO:6 (wild type Is-PETase)
QTNPYARGPNPTAASLEASAGPFTVRSFTVSRPSGYGAGTVYYPTNAGGTVGAIAIVPGYTARQSS
TKWWGPRLASHGFVVITIDTNSTLDQPSSRSSQOMAALRQVASLNGTSSSPIYGKVDTARMGVMGW
SMGGGGSLISAANNPSLKAAAPQAPWDSSTNFSSVTVPTLIFACENDSIAPVNSSALPIYDSMSRN
AKQFLEINGGSHSCANSGNSNQALIGKKGVAWMKRFMDNDTRYSTFACENPNSTRVSDFRTANCSL
EHHHHHH

>SEQ ID NO:7 ((N.A. encoding wild type Is-PETase)
CAGACGAATCCATACGCCCGCGGTCCAAATCCAACCGCGGCGAGTCTGGAAGCCAGTGCGGGCCCA
TTCACCGTTCGCAGCTTTACCGTTAGTCGTCCAAGCGGTTACGGTGCCGGCACCGTGTACTACCCG
ACGAATGCGGGTGGTACCGTGGGTGCGATCGCCATCGTTCCGGGCTATACCGCGCGCCAGAGTAGC
ATCAAATGGTGGGGTCCACGTCTGGCGAGT CATGGCTTCGTGGTGATCACGATCGACACCAATAGC
ACCCTCGATCAGCCAAGCAGCCGCAGCAGTCAACAGATGGCGGCGCTGCGCCAAGTTGCCAGTCTG
AACGGCACGAGTAGCAGCCCGATTTACGGTAAAGTGGACACCGCGCGTATGGGCGTGATGGGCTGG
AGCATGGGTGGTGGTGGCAGT CTGATCAGTGCCGCCAACAATCCAAGCCTCAAAGCGGLGGLCGLCCA
CAAGCGCCATGGGATAGCAGCACGAACTTTAGCAGCGTGACCGTGCCAACGCTGATCTTCGCGTGC
GAAAACGACAGCATCGCCCCGGTGAATAGCAGTGCGCTGCCGATCTATGACAGCATGAGTCGCAAC
GCCAAGCAGTTTCTGGAGATCAACGGTGGCAGCCATAGCTGCGCGAACAGCGGCAACAGCAATCAA
GCCCTCATCGGTAAAAAGGGCGTGGCGTGGATGAAGCGCTTTATGGACAACGACACCCGCTACAGC
ACCTTCGCGTGCGAGAATCCGAACAGTACCCGCGTGAGCGATTTCCGCACCGCCAATTGCAGCCTC
GAGCACCACCACCACCACCAC
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