#HHHHHHAHEHEH AR HSHHHHHEHHHH

# Program: needle

# Rundate: Sun 24 May 2020 17:21:07

# Commandline: needle

-auto

-stdout

-asequence emboss needle-120200524-172200-0614-74180216-plm.asequence
-bsequence emboss_needle-120200524-172200-0614-74180216-plm.bsequence
-datafile EBLOSUM62

-gapopen 10.0

-gapextend 0.5

-endopen 10.0

-endextend 0.5

-aformat3 pair

-sproteinl

-sprotein2

# Align format: pair

# Report_file: stdout

HHHHHHEHEHEHEH AR

HHHFHHFHBTFEHHTEHBEH

$=======================================

#

# Aligned_sequences: 2

# 1: M3W594_FELCA

# 2: PO9958 FURIN_HUMAN

# Matrix: EBLOSUM62

# Gap_penalty: 10.0

# Extend_penalty: 0.5

#

# Length: 794

# Identity: 766/794 (96.5%)

# Similarity: 772/794 (97.2%)

# Gaps: 1/794 ( 9.1%)

# Score: 4083.0

#

#

$=======================================

M3W594 FELCA 1 MELRPWLLWVVAAAGALVLLAADACGQKVYTNTWAVHIPGGPAVADSLAR
LECEPEECETTEE A TEEEEE T EEE = FEEEEE PP = 1

PO9958 FURIN_ 1 MELRPWLLWVVAATGTLVLLAADAQGQKVFTNTWAVRIPGGPAVANSVAR

M3W594 FELCA 51 KHGFLNLGQIFGDYYHFWHRAVTKRSLSPHRPRHSRLQREPQVQWLEQQV
LCCEEEECECEETEE T PEEE e e e e e ey

PO9958 FURIN_ 51 KHGFLNLGQIFGDYYHFWHRGVTKRSLSPHRPRHSRLQREPQVQWLEQQV

M3W594 FELCA 101 AKRRTKRDVYQEPTDPKFPQQWYLSGVTQRDLNVKEAWAQGYTGHGIVVS

P09958 FURIN_ 101 A DVYQEPTDPKFPQQWYLSGVTQRDLNVKAAWAQGYTGHGIVVS
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M3W594_FELCA
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PO9958 FURIN_
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PO9958 FURIN_
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PO9958 FURIN_

M3W594_FELCA

PO9958 FURIN_
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PO9958 FURIN_

151

151

201

ILDDGIEKNHPDLAGNYDPGASFDVNDQDPDPQPRYTQMNDNRHGTRCAG

ILDDGIEKNHPDLAGNYDPGASFDVNDQDPDPQPRYTQMNDNRHGTRCAG

201 EVAAVANNGVCGVG

251

251 SASWGPEDDG

301

301

351

351

401

401

451

451

501

501

551

551

601

601

651

651

700

701

DSCNCDGYTNSIYTLSISSATQLGNVPWYSEACSSTLATTYSSGSQNEKQ

DSCNCDGYTNSIYTLSISSATQFGNVPWYSEACSSTLATTYSSGNQNEKQ

IVTTDLRQKCTESHTGTSASAPLAAGITIALTLEANKNLTWRDMQHLVVQT

QKCTES MQHLVVQT

SKPAHLNANDWATNGVGRKVSHSYGYGLLDAGAMVTLAQNWTTVAPQRKC

ATNG VGRKVSHSYGYGLLDAGAMVALAQNWTTVAPQRKC

IIDILTEPKDIGKRLEVRKMVTACLGEPSHITRLEHAQARLTLSYNRRGD

IIDILTEPKDIGKRLEVRKTVTACLGEPNHITRLEHAQARLTLSYNRRGD

LATHLVSPMGTRSTLLAARPHDYSADGFNDWAFMTTHSWDEDPSGEWVLE

TRSTLLAA

IENTSEANNYGTLTKFTLVLYGTAPEGLHAPPESSGCKTLTSSQACVVCE

GTLTKFTLVLYGTAPEGLPVPPESSGCKTLTSSQACVVCE

EGFSLHQKSCVQHCPPGFTPQVLDTHYSTENDVEITRASVCAPCHASCAT

EGFSLHQKSCVQHCPPGFAPQVLDTHYSTENDVETIRASVCAPCHASCAT

CQGLAPTDCLSCPSHASLDPVEQTCSRQSQSSRES -PEQQPPRPPPEVEA

CQGPALTDCLSCPSHASLDPVEQTCSRQSQSSRESPPQQQPPRLPPEVEA

EPRARAELLPSHLPEVVAGLSCAFIVLVFVTVFLVLQLRSGFSFRGVKVY

GQRLRAGLLPSHLPEVVAGLSCAFIVLVFVTVFLVLQLRSGFSFRGVKVY
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M3W594_FELCA 750 TMDRGLISYKGLPPEAWQEEGPSDSEEDEGRGERTAFIKDQSAL 793

P@9958 FURIN_ 751 TMDRGLISYKGLPPEAWQEECPSDSEEDEGRGERTAFIKDQSAL 794



#HHHHHHAHEHEH AR HSHHHHHEHHHH

# Program: water

# Rundate: Fri 22 May 2020 15:19:38

# Commandline: water

-auto

-stdout

-asequence emboss water-I120200522-151937-0280-4325025-p2m.asequence
-bsequence emboss_water-I20200522-151937-0280-4325025-p2m.bsequence
-datafile EBLOSUM62

-gapopen 10.0

-gapextend 0.5

-aformat3 pair

-sproteinl

-sprotein2

# Align format: pair

# Report_file: stdout

#HHHHHHEHAEHEHEH RS

HoHHFHEFEHEHHBEH

$=======================================

#

# Aligned_sequences: 2

# 1: ACE2_FELCA

# 2: ACE2_HUMAN

# Matrix: EBLOSUM62

# Gap_penalty: 10.0

# Extend_penalty: 0.5

#

# Length: 865

# Identity: 686/805 (85.2%)

# Similarity: 743/805 (92.3%)

# Gaps: 0/805 ( 0.0%)

# Score: 3717.0

#

#

$=======================================

ACE2_FELCA 1 MSGSFWLLLSFAALTAAQSTTEELAKTFLEKFNHEAEELSYQSSLASWNY
IR R A e R TR R Ay

ACE2_HUMAN 1 MSSSSWLLLSLVAVTAAQSTIEEQAKTFLDKFNHEAEDLFYQSSLASWNY

ACE2_FELCA 51 NTNITDENVQKMNEAGAKWSAFYEEQSKLAKTYPLAETHNTTVKRQLQAL
R I N e A ey

ACE2_HUMAN 51 NTNITEENVQNMNNAGDKWSAFLKEQSTLAQMYPLQEIQNLTVKLQLQAL

ACE2_FELCA 101 QQSGSSVLSADKSQRLNTILNAMSTIYSTGKACNPNNPQECLLLEPGLDD

ACE2_HUMAN 101 QQNGSSVLSEDKSKRLNTILNTMSTIYSTGKVCNPDNPQECLLLEPGLNE
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ACE2_FELCA
ACE2_HUMAN
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IMENSKDYNERLWAWEGWRAEVGKQLRPLYEEYVALKNEMARANNYEDYG

IMANSLDYNERLWAWESWRSEVGKQLRPLYEEYVVLKNEMARANHYEDYG

DYWRGDYEEEWTDGYNYSRSQLIKDVEHTFTQIKPLYQHLHAYVRAKLMD

DYWRGDYEVNGVDGYDYSRGQLIEDVEHTFEEIKPLYEHLHAYVRAKLMN

TYPSRISPTGCLPAHLLGDMWGRFWTNLYPLTVPFGQKPNIDVTDAMVNQ

AYPSYISPIGCLPAHLLGDMWGRFWTNLYSLTVPFGQKPNIDVTDAMVDQ

SWDARRIFKEAEKFFVSVGLPNMTQGFWENSMLTEPGDSRKVVCHPTAWD

AWDAQRIFKEAEKFFVSVGLPNMTQGFWENSMLTDPGNVQKAVCHPTAWD

LGKGDFRIKMCTKVTMDDFLTAHHEMGHIQYDMAYAVQPFLLRNGANEGF

LGKGDFRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLLRNGANEGF

HEAVGEIMSLSAATPNHLKTIGLLSPGFSEDSETEINFLLKQALTIVGTL

HEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLKQALTIVGTL

PFTYMLEKWRWMVFKGEIPKEQWMQKWWEMKREIVGVVEPVPHDETYCDP

PFTYMLEKWRWMVFKGEIPKDQWMKKWWEMKREIVGVVEPVPHDETYCDP

ASLFHVANDYSFIRYYTRTIYQFQFQEALCRIAKHEGPLHKCDISNSSEA

ASLFHVSNDYSFIRYYTRTLYQFQFQEALCQAAKHEGPLHKCDISNSTEA

GKKLLOQMLTLGKSKPWTLALEHVVGEKKMNVTPLLKYFEPLFTWLKEQNR

GQKLFNMLRLGKSEPWTLALENVVGAKNMNVRPLLNYFEPLFTWLKDQNK

NSFVGWNTDWRPYADQSIKVRISLKSALGDEAYEWNDNEMYLFRSSVAYA

NSFVGWSTDWSPYADQSIKVRISLKSALGDKAYEWNDNEMYLFRSSVAYA

MREYFSKVKNQTIPFVEDNVWVSNLKPRISFNFFVTASKNVSDVIPRSEV

MRQYFLKVKNQMILFGEEDVRVANLKPRISFNFFVTAPKNVSDIIPRTEV

EEAIRMSRSRINDAFRLDDNSLEFLGIQPTLSPPYQPPVTIWLIVFGVVM

EKAIRMSRSRINDAFRLNDNSLEFLGIQPTLGPPNQPPVSIWLIVFGVVM
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ACE2_FELCA 751 GVVVVGIVLLIVSGIRNRRKNNQARSEENPYASVDLSKGENNPGFQHADD 800

ACE2_HUMAN 751 GVIVVGIVILIFTGIRDRKKKNKARSGENPYASIDISKGENNPGFQNTDD 800
ACE2_FELCA 801 VQTSF 805
L1111
ACE2_HUMAN 801 VQTSF 805
o o m m oo oo oo o mmmmmmmmmmmme—eme



G

# Program: needle

# Rundate: Sat 23 May 2020 11:28:56

# Commandline: needle

# —auto
# -stdout
# -asequence emboss needle-I120200523-112955-0071-59784166-

plm.asequence

id -bsequence emboss needle-I120200523-112955-0071-59784166-

plm.bsequence

—gapopen 10.0
—-gapextend 0.
—endopen 10.0
—endextend O.
-aformat3 pai
-sproteinl

-sprotein?

= oo S 3 e e 3 e

# Align format: pair
# Report file: stdout

5

5
r

-datafile EBLOSUMG6G2

igssiaddaas s st a R A AR

oo m e
#
# Aligned sequences: 2
# 1: SPIKE SARS2
# 2: AJO026983.1
# Matrix: EBLOSUM62
# Gap penalty: 10.0
# Extend penalty: 0.5
#
# Length: 1618
# Identity: 408/1618 (25.2%)
# Similarity: 648/1618 (40.0%)
# Gaps: 497/1618 (30.7%)
# Score: 1110.5
#
#
S S O
SPIKE_SARS2 1 MFVFLVLLPLVSS-QCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLH
49

I I I A R e I [l |..:..:
AJ026983.1 1 MILLLVLEFSVVGAHDAPHGVTLPQFNTSYNN--—-—-————— DK-FELNFYN
40
SPIKE_SARSZ 50 --STQDL-———=-=————-— FLPFF---SNVTWFHATHVS—--GTNGTKRF-—--
79

R I - I I b B B S S A [ ]...:

AJ026983.1 41 FLQTWDIPPNTETILGGYLPYCGTGANCGWYNEVYQONVGSNGKYSYINT
90
SPIKE_SARSZ 80 DNPVLPEFNDGVYFASTEKSN-—-—————————— IIRGWIFGTTLDSKTQ-S
116

S P O I N I o D ] S
AJ026983.1 91 QONLNIPNVHGVYFDVREHNSDGVWDARDRVGLLI-—-—-—-——- ATHGKSQYS



133

SPIKE SARS2
136

AJO26983.1
183

SPIKE SARS2
168

AJ026983.1
232

SPIKE SARS?2
204

AJO26983.1
276

SPIKE SARS2
240

AJO26983.1
323

SPIKE SARS2
283

AJO26983.1
357

SPIKE SARS2
326

AJO26983.1
398

SPIKE SARS2
357

AJO26983.1
443

SPIKE SARS?2
399

AJO26983.1
486

SPIKE SARS?2
444

AJO26983.1
530

SPIKE SARS2
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137

184

169

233

205

277

241

324

284

358
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399

358

444

400

487

[ ]z A I A [ |
LIMVLODDVEENQPHVAVKICHWKPGNISSTHQFSVNLGDGGQCVFENQRFE

———————— NDPFLGVYYHKN---—--—--—-—--NKSWMESEFRVYSSANNCTF

I Y S S R R I I A I -
SLDTILTTND-FYGFQWTNNYVNIYLGGTITKVWVENDWSVVESSISYHW

TITDAVDCALDPLSETKCTLKSFTVE----KGI--YQTSNFR-VQPTEST

- I Dl e e e e [ | .| . - R
SDTDVY—————- VASNSDDRLYFTFEDNTTAGVACYSSANITDYKPN—---

VRFPNITNLCPFGEVEFNA--—-—-—-——————— TRFASV-—————-- YAWNRKR

I S N [ =] ..: - B
—-——TNASSQTPFGKTTHSYFCFANFSSSHVTQFLGILPPIVREFAFGK--

ISNCVADYSVL---YNSASFSTFKCYGVSPTKLND—-—-—-- LCFTNVYADS

[ .]:. [P I I O I S L I A
—————— DGSIFVNGYKYEFSFPPIKSVNFSISSVENFGFWTIAYTN-YTDV

FV-IRGDEVRQT----APGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSK



470

AJ026983.1
579

SPIKE SARS?2
497

AJO26983.1
629

SPIKE SARS2
519

AJO26983.1
679

SPIKE SARS2
562

AJO26983.1
129

SPIKE SARS?2
603

AJO26983.1
775

SPIKE SARS2
653

AJO26983.1
803

SPIKE SARS2
697

AJO26983.1
835

SPIKE SARS?2
731

AJO26983.1
883

SPIKE SARS2
773

AJO26983.1
933

SPIKE SARS2
814

AJ026983.1

531

471

580

498

630

520

680

563

730

604

776

654

804

698

836

732

884

774

934

N - I A I A
DLPKTEFVTMPQFYNWMNVTLHVVLNDTEKKADI ILAKASELASL-ADVHF

EIYQOAGSTPCN--=-—-=-=-=—-—————————— GVEGENCY---FPLQOSYG--F

0 T I P S| R R N |
ETIAQANGSVVNATSLCVQTROLALEFYKYTSLOGLYTYSNLVELONYDCPF

SPHQFNNYLQFETLCFDTSPAVAGCKWSLVHDVRWRTQFATITISYKDGA

—-———-APATVCGPKKSTNLVKNKCVNENENGLTGTGVLTESNKKF---LPF

B L I I - - T I O | .
KITTMPKAKLGFQDISNIVKDECTDYNIYGLQGTGIIRNTTTRIVAGLYY

QOFGRDIADTTDAVRDPQTLEILDITPCSFGG-——=-————— VSVITPGTN

..... | = R RN N I N I
TSISGDLL————AFKNSTTGEIFTVVPCGLTAQAAVINDEIVGVITAVNQ

TSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVEQTRAGCLIGA

EHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSITIAYTM—-—-—-—---

tea | [ ... S - A
--MPQFY-—-——-——-——-——- YITKWNND---SSTNCTSVITYSSFAICNT

———————————————— SLGAENSVAYSNNSIATPTNFTISVTTEILPVSM

[ ... IS I AR - I I S
GEIKYVNVTHVEIVDDSIGVIKPI--STGNISIPKNEFTVAVQAEYIQIQV

TKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALT-GIAVE-——————

S L L T i O D R A N I e
KPVVVDCAKYVCNGNSHCLTLLAQYTSACQTITENALNFGARLESLMLNDM

———QDKNTQEVFAQVKQIYKTP-PIKDFGGFNFS---QILPDPSKPS—--K

ITVSDRSLE--LATVEKFNTTVLGAEKLGGFYFDGLRELLP----PTIGK



977

SPIKE SARS2
863

AJO26983.1
1027

SPIKE SARS2
909

AJ026983.1
1069

SPIKE SARS?2
945

AJO26983.1
1119

SPIKE SARS2
995

AJO26983.1
1169

SPIKE SARS?2
1045

AJO26983.1
1219

SPIKE SARS?2
1092

AJO26983.1
1269

SPIKE SARS2
1128

AJO26983.1
1318

SPIKE SARS2
1176

AJO26983.1
1356

SPIKE SARS2
1212

AJO26983.1
1406

SPIKE SARS2

815

978

864

1028

910

1070

946

1120

996

1170

1046

1220

1093

1270

1129

1319

1177

1357

1213

RSFIEDLLENKVTLADAGFI-KQYGDCLGDIAARDLICAQKEFNGLTVLPP

0 o O I I T O S T It I Phsttbest el
RSAIEDLLFNKVVTSGLGTVDDDYKKCSAGTDVADLVCAQYYNGIMVLPG

LLTDEMIAQYTSALLA----GTITSGWTFGAGAALQIPFAMOMAYRENGI

VVDONKMSMYTASLIGGMALGSITS———————— AVAVPFAMOVOQARLNYV

GVTONVLYENQKLIANQFNSAIGKI-—-—-=-—-—=-——=————— ODSLSSTASAL

I A R
ALQTDVLQENQKILANAFNNAIGNITLALGKVSNAITTTSDGFNTMASAL

GKLODVVNONAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDR

N R N N A R R R R P PR P N A RN
TKIQSVVNHQGDALSQLTSQLOKNFQAISSSIAEIYNRLEKVEADAQVDR

LITGRLOSLOTYVTQOQLIRAAEIRASANLAATKMSECVLGQSKRVDEFCGK

S I I I O 1 e - I B R B B
LITGRLAALNAYVSQTLTQYSEVKASRQLAMEKVNECVKSQSNRYGFCGN

GYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAIC-HDGKAHFPRE--

GTHLESLVNSAPDGLLFFHTVLLPTEWEVVTAWSGICVNDTYAYVLKDFE

—-GVEVSNGTHWEVTQRNFYEP-———————— QIITTDNTEVSGNC----DV

I R R A [ I
YSIFSYNGT YMVTPRNMFQPRKPQMSDFVQITSCEVTFLNTTYTTFQEI

VIGI--VNNTVYDPLOPELDSFKEELDKYFKNHTSPDVDLGDISGINASV

[l.. - I N A
VIDYIDINKTIAD-—-—-———————— MLEQYNLNYTTSELNL- QLEIFNQTK

VNIQKEIDRLNEVA-—————————————— KNLNESLIDLOQELGKYEQYIKW
S I N N R R I N R I B A B A e

LNLTAEIDQLEQRADNLTNIAHELQQYIDNLNKTLVDLEWLNRVETYVKW

PWYIWLGFIAGLIAIVMVTIML-CCM-TSCCSCLKGCCSCGSCC————- K



1255
[ 1] A I O S 2 I T e I B e S

AJ026983.1 1407 PWYVWL--LIGLVVVFCIPLLLFCCLSTGCCGCF-GC—--LGSCCHSLCSR
1451
SPIKE_SARS2 1256 FDEDDSEPVLKGVKLHYT 1273
T e - e e
AJ026983.1 1452 RQFESYEPIEK-VHIH-- 14606
# _______________________________________



