15

20

25

30

35

40

WO 2022/175666 PCT/GB2022/050427

ADAMTS13 Variant
Technical Field

The present disclosure relates to the fields of molecular biology and enzymology. The present disclosure

also relates to methods of medical treatment and prophylaxis.

Background

ADAMTS13 (adisintegrin-like and metalloprotease with thrombospondin type 1 motif 13) is a protease
which regulates blood homeostasis by cleaving von Willebrand factor (VWF). Specifically, ADAMTS13 is
a zinc-containing metalloprotease enzyme that cleaves VWF for breakdown.

VWEF is an adhesive plasma glycoprotein that circulates as large globular multimers (Sadler et al., 2009).
In this large globular multimer conformation, VWF is unable to capture platelets. The conformation of
VWEF is changed when bound at sites of vessel damage; this conformational change is driven by the

shear force of flowing blood to enable platelet capture.

The biological breakdown of VWF is largely mediated by ADAMTS13, ADAMTS13 cleaves VWF between
tyrosine at position 842 and methionine at position 843 (or 1605-1606 of the gene) in the A2 domain.
This breaks down VWF into smaller units, which are degraded by other peptidases.

VWEF is required for normal platelet adhesion, but exaggerated VWF adhesive activity has been proposed
to cause thrombotic thrombocytopenic purpura (TTP) (Moake et al., 1982). Additionally, ADAMTS13 and
VWF have been implicated as important factors in other thrombotic diseases such as stroke (De Meyer et
al., 2012).

Thrombus formation is central to the occurrence of acute ischemic stroke. Current antithrombotics used to
treat or prevent cerebral ischemia are only moderately effective or bear an increased risk of severe
bleeding (De Meyer ef al. 2012). There is only one licenced thrombolytic therapy for the treatment of
acute ischaemic stroke, recombinant tissue plasminogen activator (rt-PA), which is not widely
administered due to an associated risk of haemorrhagic transformation (Wang et al. 2014). Moreover,
resistance to rt-PA thrombolysis is observed in 40-50% of patients which is believed to result from varying
clot composition.

Administration of rt-PA has been the standard practice of care for 25 years (National Institute of
Neurological and Stroke 1995). Retrospective analysis of CT angiograms show rt-PA treatment has
minimal effect on large proximal occlusions located in the internal carotid artery or basilar artery (Bhatia et
al. 2010). In addition, recent data from the DIRECT-MT clinical trial shows endovascular thrombectomy
alone is non-inferior to combined rt-PA administration and endovascular thrombectomy (Yang ef al.
2020). Moreover, a landscape of associated risks evolving over the years have caused drastic
refinements in the guidelines of rt-PA use, specifying complex eligibility criteria and a narrow window in
which administration is safe (0-4.5h), causing restricted access for many (Whiteley et al. 2016; Emberson
et al. 2014). Therefore uncertainty in the safety and effectiveness of rt-PA prompts demand for novel
thrombolytic agents in AlS.
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A proportion of stroke patients present with thrombi particularly rich in VWF (Denorme et al. 2016) and a
high VWF:ADAMTS13 ratio is not only predisposing for AlS it is also consistent with poorer outcome and
increased mortality (Taylor et al. 2020; Sonneveld et al. 2015). Interestingly, in a murine model of middle
cerebral artery (MCA) ischaemic stroke, administration of recombinant ADAMTS13 was shown to be
effective in the dissolution of VWF-rich occlusions which were resistant to rt-PA treatment (Denorme et al.
2016). This result is in line with previous studies which report ADAMTS13 deletion is detrimental to infarct
size and neurological outcomes post-stroke whereas VWF-/- animals are protected (Fujioka et al. 2010;
Kleinschnitz et al. 2009).

The VWF-ADAMTS13 axis is also known to play a central role in thrombo-inflammation, a process which
is increasingly recognised as exacerbating infarct development, now a therapeutic target in itself (Stoll
and Nieswandt 2019). In non-inflammatory conditions, ADAMTS13 deficiency leads to increased VWF
dependent endothelial activation, P-selectin upregulation and leukocyte rolling. In inflamed vessels,
increased leukocyte extravation and adhesion is observed (Chauhan et al. 2008). Likewise, using the
murine filament model of ischemic stroke, ADAMTS 13 deficiency enhances immune cell infiltration,
neutrophil extravasation and proinflammatory cytokine release in the ipsilateral brain hemisphere (Khan
et al. 2012). Additionally, VWF has been shown to co-localise with neutrophil extracellular traps (NETs),
known promotors of platelet recruitment and thrombogenesis (Martinod and Wagner 2014). In a murine
model of MRSA induced liver injury, ADAMTS13 administration was demonstrated to free VWF-

dependent NET adhesion to the inflamed vessel wall (Kolaczkowska et al. 2015).

In terms of safety, the use of rt-PA increases the risk of intracerebral haemorrhage in up to 7% of AIS
patients (Yaghi et al. 2017). The risk of haemorrhage rises proportionally with stroke severity and delay in
rt-PA administration (Whiteley et al. 2016). Before administration of rt-PA, risk factors which increase the
likelihood of haemorrhagic transformation must first be ruled out during which time the efficacy of rt-PA
diminishes. In a murine model of haemorrhagic stroke, ADAMTS13 administration has no effect on

bleeding and may, in fact, be of therapeutic potential in this condition (Zhao et al. 2009).

Recombinant ADAMTS13 (rADAMTS13) has systemic antithrombotic activity in ADAMTS13"-mice (De
Meyer et al., 2012b). Additionally, rADAMTS-13 has been shown to have protective effects in murine

stroke models without the risk of intracerebral haemorrhage associated with rt-PA (Nakano et al., 2015).

Whilst initial results for ADAMTS13 therapies were promising, the need for very high doses has hindered
progress. This high dose requirement can be explained by a recently discovered ADAMTS13 activation
mechanism. As wild type ADAMTS13 requires substrate-induced conformational activation to achieve full
activity, the administration of high doses is required to achieve an effective concentration of active
ADAMTS13. Studies have found that ADAMTS13 circulates in a quiescent conformation, maintained by
an autoinhibitory interaction between its N-terminal spacer domain and its C-terminal CUB domains
(South et al,, 2014).
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It has been found that three linker regions in the distal domains of ADAMTS13 are important for flexibility
and enable the interaction between the proximal and the T8-CUB2 domains during the inactive state
(Deforche et al., 2015). More recent research performed binding and functional studies on a panel of
truncated ADAMTS13 variants to develop a model for the conformational activation of structurally
quiescent ADAMTS13 by VWF (South ef al., 2017). Results indicated that both the isolated CUB1 and
CUB2 domains in ADAMTS13 bind to the spacer domain exosite of a truncated ADAMTS13 variant.
However, only the CUB1 domain inhibited proteolytic activity of the truncated ADAMTS13 variant. The
combination of findings from this study support an ADAMTS13 activation model in which VWF D4-CK
engages the TSP8-CUB2 domains, inducing the conformational change that disrupts the CUB1-spacer
domain interaction and thereby activates ADAMTS13. This study therefore suggests that the most
important domains for ADAMTS13 conformational activation are the two CUB domains and the spacer

region.

ADAMTS13 variants have previously been generated with amino acid substitutions in the spacer region in
an effort to prevent the need for conformational activation and overcome the problems with wild type
ADAMTS13 therapy. The gain of function (GoF) ADAMTS13 variant (R568K/F592Y/R660K/Y661F/
Y665F), was shown to have disrupted autoinhibition and enhanced proteolytic activity (Jian et al., 2012).
Furthermore, this GoF variant restored cerebral blood flow at a lower dose than wild type ADAMTS-13
and retained some ability to recanalize vessels when administration was delayed by 1 h in a murine
stroke model (South et al., 2018). However, the reduction in dose requirement demonstrated by the GoF
mutant may not be sufficient to fully overcome the problem associated with wildtype ADAMTS13.
Additionally, the efficacy of the GoF mutant is reduced when administration is delayed. The development
of variants with a greater reduction in dose requirement and an improved efficacy after delayed
administration could lead to a more clinically significant therapy.

The present disclosure has been devised in light of the above considerations. The inventors have
identified that the linker 3 region of the ADAMTS 13 protein is key to the conformational activation
mechanism and have produced a number of improved ADAMTS13 variants with amino acid substitutions

in the linker 3 region for the first time.

Summary
In a first aspect, the present disclosure provides an ADAMTS13 variant having an amino acid sequence

comprising one or more amino acid substitutions in the region corresponding to SEQ ID NO:48 relative to

the amino acid sequence of wildtype human ADAMTS13.

In some embodiments, the ADAMTS13 variant comprises substitution at one or more of the following
positions relative to the amino acid sequence of wildtype human ADAMTS13: A1144, A1145, A1146,
P1147, P1154, P1171, P1173, P1175, P1180, and P1182.

In some embodiments, an ADAMTS13 variant comprises substitution of an alanine residue with a valine,

isoleucine, lysine, leucine, or methionine residue relative to the amino acid sequence of wildtype human

ADAMTS13. In some embodiments, an ADAMTS13 variant comprises substitution of an alanine residue
3
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with a valine, isoleucine, or lysine residue relative to the amino acid sequence of wildtype human
ADAMTS13.

In some embodiments, an ADAMTS13 variant comprises substitution of a proline residue with a valine,
isoleucine, lysine, leucine, or methionine residue relative to the amino acid sequence of wildtype human
ADAMTS13. In some embodiments, an ADAMTS13 variant comprises substitution of a proline residue
with a valine, isoleucine, or lysine residue relative to the amino acid sequence of wildtype human
ADAMTS13.

In some embodiments, the ADAMTS13 variant comprises an amino acid sequence according to SEQ ID
NO:50 or 156.

In some embodiments, the ADAMTS13 variant comprises substitution to valine, isoleucine, or lysine at
one or more of the following positions relative to the amino acid sequence of wildtype human ADAMTS13:
A1144, A1145, A1146, P1147, P1154, P1171, P1173, P1175, P1180, and P1182.

In some embodiments, the ADAMTS13 variant comprises:

(i) the amino acid sequence of SEQ ID NO:51, 52, 53, 54, 55, 56, 57, 58, 59, or 60; or

(i) the amino acid sequence of SEQ ID NO:136, 137, 138, 139, 140, 141, 142, 143, 144, or 145; or
(iii) the amino acid sequence of SEQ ID NO:146, 147, 148, 149, 150, 151, 152, 153, 154, or 155.

In some embodiments, the ADAMTS13 variant comprises: (i) the amino acid sequence of SEQ ID NO:51;
or (i} the amino acid sequence of SEQ ID NO:52; or (iii) the amino acid sequence of SEQ ID NO:53; or
(iv) the amino acid sequence of SEQ ID NO:54; or (v) the amino acid sequence of SEQ ID NO:55; or (vi)
the amino acid sequence of SEQ ID NO:56; or (vii) the amino acid sequence of SEQ ID NO:57; or (viii)
the amino acid sequence of SEQ ID NO:58; or (ix) the amino acid sequence of SEQ ID NO:59; or (x) the
amino acid sequence of SEQ ID NO:60.

In some embodiments, the ADAMTS13 variant comprises: (i) the amino acid sequence of SEQ ID
NO:136; or (ii) the amino acid sequence of SEQ ID NO:137; or (iii) the amino acid sequence of SEQ ID
NO:138; or (iv) the amino acid sequence of SEQ ID NO:139; or (v) the amino acid sequence of SEQ ID
NO:140; or (vi) the amino acid sequence of SEQ ID NO:141; or (vii) the amino acid sequence of SEQ ID
NO:142; or (viii) the amino acid sequence of SEQ ID NO:143; or (ix) the amino acid sequence of SEQ ID
NO:144; or (x) the amino acid sequence of SEQ ID NO:145.

In some embodiments, the ADAMTS13 variant comprises: (i) the amino acid sequence of SEQ ID

NO:148; or (ii) the amino acid sequence of SEQ ID NO:147; or (iii) the amino acid sequence of SEQ ID
NO:148; or (iv) the amino acid sequence of SEQ ID NO:149; or (v) the amino acid sequence of SEQ ID
NO:150; or (
NO:152; or (
NO:154; or (x) the amino acid sequence of SEQ ID NO:155.

vi) the amino acid sequence of SEQ ID NO:151; or (vii) the amino acid sequence of SEQ ID
viii) the amino acid sequence of SEQ ID NO:153; or (ix) the amino acid sequence of SEQ ID



10

15

20

25

30

35

40

WO 2022/175666 PCT/GB2022/050427

In some embodiments, the ADAMTS13 variant comprises substitution to valine, iscleucine, or lysine at
one or both of positions P1180 and/or P1182 relative to the amino acid sequence of wildtype human
ADAMTS13.

In some embodiments, the ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:59, 60,
144, 145, 154, or 155.

In some embodiments, the ADAMTS13 variant comprises or consists of: (i} an amino acid sequence
having at least 60% sequence identity to the amino acid sequence of SEQ ID NO:61; or (ii) an amino acid
sequence having at least 60% sequence identity to the amino acid sequence of SEQ ID NO:62; or (iii) an
amino acid sequence having at least 60% sequence identity to the amino acid sequence of SEQ ID
NO:63; or (iv) an amino acid sequence having at least 60% sequence identity to the amino acid sequence
of SEQ ID NO:64; or (v} an amino acid sequence having at least 60% sequence identity to the amino acid
sequence of SEQ ID NO:65; or (vi) an amino acid sequence having at least 60% sequence identity to the
amino acid sequence of SEQ ID NO:66; or (vii) an amino acid sequence having at least 60% sequence
identity to the amino acid sequence of SEQ ID NO:67; or (viii) an amino acid sequence having at least
60% sequence identity to the amino acid sequence of SEQ ID NO:68; or (ix) an amino acid sequence
having at least 60% sequence identity to the amino acid sequence of SEQ ID NO:69; or (x) an amino acid

sequence having at least 60% sequence identity to the amino acid sequence of SEQ ID NO:70.

In some embodiments, the ADAMTS13 variant displays increased proteolytic activity as compared to
wildtype human ADAMTS13.

The present disclosure also provides a nucleic acid encoding an ADAMTS13 variant according to the
present disclosure.

The present disclosure also provides an expression vector, comprising a nucleic acid according to the

present disclosure.

The present disclosure also provides a cell comprising an ADAMTS13 variant, a nucleic acid, or an
expression vector according to the present disclosure.

The present disclosure also provides a method for producing an ADAMTS13 variant, comprising culturing
a cell comprising a nucleic acid or expression vector according to the present disclosure, under conditions
suitable for expression of an ADAMTS13 variant by the cell.

The present disclosure also provides a pharmaceutical composition comprising an ADAMTS13 variant, a
nucleic acid, an expression vector, or a cell according to the present disclosure, and a pharmaceutically
acceptable carrier, diluent, excipient or adjuvant.
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The present disclosure also provides an ADAMTS13 variant, a nucleic acid, an expression vector, a cell,
or a composition according to the present disclosure, for use in a method of medical treatment or

prophylaxis.

The present disclosure also provides an ADAMTS13 variant, a nucleic acid, an expression vector, a cell,
or a composition according to the present disclosure, for use in a method of treatment or prevention of a
disease or condition characterised by one or more of: an increased level and/or activity of VWF, or of a
complex comprising VWF; a reduced level of ADAMTS13; a reduced level of ADAMTS13 proteolytic

activity; thrombosis; and inflammation.

The present disclosure also provides the use of an ADAMTS13 variant, a nucleic acid, an expression
vector, a cell, or a composition according to the present disclosure in the manufacture of a medicament
for use in a method of treatment or prevention of a disease or condition characterised by one or more of:
an increased level and/or activity of VWF, or of a complex comprising VWF; a reduced level of
ADAMTS13; a reduced level of ADAMTS13 proteolytic activity; thrombosis; and inflammation.

The present disclosure also provides a method of treating or preventing a disease or condition
characterised by one or more of: an increased level and/or activity of VWF, or of a complex comprising
VWF; a reduced level of ADAMTS13; a reduced level of ADAMTS13 proteolytic activity; thrombosis; and
inflammation, comprising administering to a subject a therapeutically or prophylactically effective amount
of an ADAMTS13 variant, a nucleic acid, an expression vector, a cell, or a composition according to the

present disclosure.

In some embodiments, the disease or condition is selected from: a disease/condition characterised by
thrombosis, a disease/condition characterised by inflammation, thrombotic thrombocytopenic purpura
(TTP), ischaemic stroke, haemorrhagic stroke, subarachnoid haemorrhage (SAH), intracerebral
haemarrhage (ICH), chronic thromboembolic pulmonary hypotension (CTEPH), myocardial infarction
(MI), ST-elevation myocardial infarction (STEMI), unstable angina (UA), ischemia, reperfusion, deep
venous thrombosis, pulmonary embolism, intravascular coagulation (DIC), hemolytic-uremic syndrome
(HUS), cerebral infarction, systemic lupus erythematosus (SLE), disease cause by infection with a
SARSr-CoV (e.g. SARS-CoV-2; e.g. COVID-19), acute respiratory distress syndrome (ARDS),
pneumonia, kidney damage, nephropathy, microvascular diseases, dementia, Crohn’s disease,

inflammatory bowel disease, ulcerative colitis, and bacterial diarrhoea.

The present disclosure also provides a method of cleaving VWF, comprising contacting VWF or a
complex comprising VWF with an ADAMTS13 variant according to the present disclosure.

The present disclosure includes the combination of the aspects and preferred features described herein
except where such combinations are clearly impermissible or expressly avoided.
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SEQ
ID

Description

Sequence

Human ADAMTS13
isoform 1 {UniProt:
Q76LX8-1, v1)

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCYWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDYEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVYSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

Human ADAMTS13
isoform 2 {UniProt:
Q76LX8-2)

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRYEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVYSCGAGLRWVYNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
ACGRQHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTW
RKMCRKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEI
VSPSLSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHG
QQVLYWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

Human ADAMTS13
isoform 3 (UniProt:
Q76LX8-2)

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSANEQCRVAFGPKAVACTFAREHLDMCQAL
SCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELTPIAAVHGRWSSWGPRSP
CSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQACEKTQLEFMSQQCART
DGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFIMKRGDSFLDGTRCMPSG
PREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDNSTCSPRKGSFTAGRAREY
VTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALT
EDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGP
CSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPEACVLEPCPPYWAVGDFG
PCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAVALETCNPQPCPARWEVS
EPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGH
LDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSYSCGRGLMELRFLCMDSALRVPVQ
EELCGLASKPGSRREVCQAVPCPARWQYKLAACSYSCGRGVVRRILYCARAHGEDDGEEI
LLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLGTARRSVACVQLDQGQDV
EVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGDGIQRRRDTCLGPQAQAPY
PADFCQHLPKPVTVRGCWAGPCVGQGACGRQHLEPTGTIDMRGPGQADCAVAIGRPLGE
VVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLVVRQRCGRPGGGVL
LRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFINVAPHARIAIHALATN
MGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSEGFLKAQASLRGQY
WTLQSWVPEMQDPQSWKGKEGT

Human ADAMTS13
isoform 4 (UniProt:
Q76LX8-2)

MDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELTPIAAVHGRWS
SWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQACEKTQLEFM
SQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFIMKRGDSFLDG
TRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDNSTCSPRKGSFT
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AGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPNTTYPSLLEDGRV
EYRVALTEDRLPRLEEIRIWGPLQEDADIQVGGVRAQLMHISWWSRPGLGERDLCARGRW
PGGSSD

Human ADAMTS13
isoform 1, 2, 3 signal
peptide (positions 1
to 29 of UniProt:
Q76LX8-1, v1)

MHQRHPRARCPPLCVAGILACGFLLGCWG

Human ADAMTS13
isoform 1,2, 3
propeptide (positions
30 to 74 of UniProt:
Q76LX8-1, v1)

PSHFQQSCLQALEPQAVSSYLSPGAPLKGRPPSPGFQRQRQRQRR

Human ADAMTS13
isoform 1 lacking
signal peptide
(positions 30 to 1427
of UniProt: Q76LX8-
1,v1)

PSHFQQSCLQALEPQAVSSYLSPGAPLKGRPPSPGFQRQRQRQRRAAGGILHLELLVAVG
PDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEPEGAPNITANLTSSLL
SVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLGGACSPTWSCLITED
TGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVYMASDGAAPRAGLAWSPCSRRQLLSL
LSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPKAVACTFAREHLDMC
QALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELTPIAAVHGRWSSWGP
RSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQACEKTQLEFMSQQC
ARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFIMKRGDSFLDGTRCM
PSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDNSTCSPRKGSFTAGRA
REYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPNTTYPSLLEDGRVEYRV
ALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTYFQPKPRQAWVWAAV
RGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPEACVLEPCPPYWAVG
DFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAVALETCNPQPCPARW
EVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLPAPEPCVGMSCPPG
WGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGLMELRFLCMDSALRY
PVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVVRRILYCARAHGEDD
GEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLGTARRSVACVQLDQG
QDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGDGIQRRRDTCLGPQA
QAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGRTTATPAGASLEWSQ
ARGLLFSPAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPGQADCAVAIGRPLGE
VVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLVVRQRCGRPGGGVL
LRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFINVAPHARIAIHALATN
MGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSEGFLKAQASLRGQY
WTLQSWVPEMQDPQSWKGKEGT

Mature human
ADAMTS13 isoform
1 lacking signal
peptide and
propeptide {positions
75 to 1427 of
UniProt: Q76LX8-1,
v1)

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGR
TTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

Human ADAMTS13
isoform 2 lacking
signal peptide

PSHFQQSCLQALEPQAVSSYLSPGAPLKGRPPSPGFQRQRQRQRRAAGGILHLELLVAVG
PDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEPEGAPNITANLTSSLL
SVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLGGACSPTWSCLITED
TGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAGLAWSPCSRRQLLSL
LSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPKAVACTFAREHLDMC
QALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELTPIAAVHGRWSSWGP
RSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQACEKTQLEFMSQQC
ARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFIMKRGDSFLDGTRCM
PSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDNSTCSPRKGSFTAGRA
REYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPNTTYPSLLEDGRVEYRV
ALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTYFQPKPRQAWVWAAV
RGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPEACVLEPCPPYWAVG
DFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAVALETCNPQPCPARW
EVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLPAPEPCVGMSCPPG
WGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGLMELRFLCMDSALRY
PVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVVRRILYCARAHGEDD
GEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLGTARRSVACVQLDQG
QDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGDGIQRRRDTCLGPQA
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QAPVPADFCQHLPKPVTVRGCWAGPCVGQGACGRQHLEPTGTIDMRGPGQADCAVAIGR
PLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLVVRQRCGRPG
GGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFINVAPHARIAIHA
LATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSEGFLKAQASLR
GQYWTLQSWVPEMQDPQSWKGKEGT
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Mature human
ADAMTS13 isoform
2 lacking signal
peptide and
propeptide

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGACGRQHLEPTGTIDM
RGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSK
TNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGC
RLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAE
MEFSEGFLKAQASLRGQYWTLQSWYVPEMQDPQSWKGKEGT

1

Human ADAMTS13
isoform 3 lacking
signal peptide

PSHFQQSCLQALEPQAVSSYLSPGAPLKGRPPSPGFQRQRQRQRRAAGGILHLELLVAVG
PDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEPEGAPNITANLTSSLL
SVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLGGACSPTWSCLITED
TGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVYMASDGAAPRAGLAWSPCSRRQLLSL
LSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEK
WCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRA
CVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGD
ALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQ
QVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIG
GRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYG
EEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETV
QCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPYRCVEAQGSLLKTLP
PARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEA
PVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTP
AAGSCSVSCGRGLMELRFLCMDSALRVPYQEELCGLASKPGSRREVCQAVPCPARWQYK
LAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKV
MSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALYRPEASVPCLIADCTYRWHV
GTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGAC
GRQHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRK
MCRKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVS
PSLSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQ
VLYWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

12

Mature human
ADAMTS13 isoform
3 lacking signal
peptide and
propeptide

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRL
LYPLLDGTECGVEKWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRR
QCNNPRPAFGGRACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASF
YHWGAAVPHSQGDALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGS
CRTFGCDGRMDSQQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYI
ANHRPLFTHLAVRIGGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWG
PLQEDADIQVYRRYGEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWV
NYSCLDQARKELVETVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRE
RPVRCVEAQGSLLKTLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAG
LALENETCVPGADGLEAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSP
WGSIRTGAQAAHVWTPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSR
REVCQAVPCPARWQYKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPE
PQEACSLEPCPPRWKVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRP
EASVPCLIADCTYRWHVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVT
VRGCWAGPCVGQGACGRQHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNC
SAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETF
YRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANAS
YILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQ
DPQSWKGKEGT

13

Human ADAMTS13
isoform 1, 2
metalloprotease
domain

LHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEPEGAP
NITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLGGACS
PTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAGLAWS
PCSRRQLLSLLSAGRARCVWDPP

14

Human ADAMTS13
isoform 1, 2
disintegrin-like

RPQPGSAGHPPDAQPGLYYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQS
SCSRLLVPLLDGTECGVEKWCSKGRCRSLVELTPIAAV
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domain

15

Human ADAMTS13
isoform 1, 2, 3, 4
TSP-1 repeat 1

HGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQACE

16

Human ADAMTS13
isoform 1, 2, 3, 4
cysteine-rich domain

KTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFIMKR
GDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDNSTCS

18

isoform 1,2, 3, 4
TSP-1repeat 2

Human ADAMTS13 SPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPNTTYP
17 isoform 1, 2, 3 SLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTYFQP

spacer domain KPRQA

Human ADAMTS13

PRQAWVWAAVRGPCSVSCGAGLRWVYNYSCLDQARKELVETVQCQGSQQP

1, v4)

Human ADAMTS13 | ooy AVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAVALETCN
19 isoform 1, 2, 3 TSP-1
PQPCP
repeat 3
Human ADAMTS13
20 | isoform 1, 2,3 TSP-1 | WEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLPAPEPC
repeat 4
Human ADAMTS13
21 isoform 1, 2, 3 TSP-1 | VWTPAAGSCSVSCGRGLMELRFLCMDSALRVPYVQEELCGLASKPGSRREVCQAVP
repeat 5
Human ADAMTS13
o | e s T gPARWQYKLAACSVSCGRGWRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLE
repeat 6
Human ADAMTS13
23 | isoform1, 2, 3 TSP-1 | CPPRWKVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCL
repeat 7
Human ADAMTSTS | oy VG TWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGP
24 isoform 1, 2, 3 TSP-1 cv
repeat 8
o Eggfrg':\%“‘?””csdg CGRQHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWR
sotorm 11 KMCRKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRE
Human ADAMTS13 | CDMQLFGPWGEIVSPSLSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIR
26 | isoform1,2,3CUB | DTHSLRTTAFHGQQVLYWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQS
domain 2 WKGKEGT
MIPARFAGVLLALALILPGTLCAEGTRGRSSTARCSLF GSDFVNTFDGSMYSFAGYCSYLLA
GGCQKRSFSIIGDFQNGKRVSLSVYLGEFFDIHLFVNGTVTQGDQRVSMPYASKGLYLETE
AGYYKLSGEAYGFVARIDGSGNFQVLLSDRYFNKTCGLCGNFNIFAEDDFMTQEGTLTSDP
YDFANSWALSSGEQWCERASPPSSSCNISSGEMQKGLWEQCQLLKSTSVFARCHPLVDP
EPFVALCEKTLCECAGGLECACPALLEYARTCAQEGMVLYGWTDHSACSPVCPAGMEYR
QCVSPCARTCQSLHINEMCQERCVDGCSCPEGQLLDEGLCVESTECPCVHSGKRYPPGT
SLSRDCNTCICRNSQWICSNEECPGECLVTGQSHFKSFDNRYFTFSGICQYLLARDCQDHS
FSIVIETVQCADDRDAVCTRSVTVRLPGLHNSLVKLKHGAGVAMDGQDVQLPLLKGDLRIQH
TVTASVRLSYGEDLQMDWDGRGRLLVKLSPVYAGKTCGLCGNYNGNQGDDFLTPSGLAE
PRVEDFGNAWKLHGDCQDLQKQHSDPCALNPRMTRFSEEACAVLTSPTFEACHRAVSPLP
YLRNCRYDVCSCSDGRECLCGALASYAAACAGRGVRVAWREPGRCELNCPKGQVYLQC
GTPCNLTCRSLSYPDEECNEACLEGCFCPPGLYMDERGDCVPKAQCPCYYDGEIFQPEDIF
SDHHTMCYCEDGFMHCTMSGVPGSLLPDAVLSSPLSHRSKRSLSCRPPMVKLVCPADNLR
AEGLECTKTCQNYDLECMSMGCVSGCLCPPGMVRHENRCVALERCPCFHQGKEYAPGET
VKIGCNTCVCQDRKWNCTDHYCDATCSTIGMAHYLTFDGLKYLFPGECQYVLVQDYCGSN
PGTFRILVGNKGCSHPSVKCKKRVTILVEGGEIELFDGEVNVKRPMKDE THFEVVESGRYIIL
LLGKALSVVWDRHLSISVVLKQTYQEKVCGLCGNFDGIQNNDLTSSNLQVEEDPYDFGNSW
KVSSQCADTRKVPLDSSPATCHNNIMKQTMVDSSCRILTSDVFQDCNKLVDPEPYLDVCIY
DTCSCESIGDCACFCDTIAAYAHVCAQHGKVVTWRTATLCPQSCEERNLRENGYECEWRY
Human VWF isoform | NSCAPACQVTCQHPEPLACPVQCVEGCHAHCPPGKILDELLQTCVDPEDCPVCEVAGRRF
27 | 1 (UniProt: P04275- | ASGKKVTLNPSDPEHCQICHCDVVNLTCEACQEPGGLVVPPTDAPVSPTTLYVEDISEPPLH

DFYCSRLLDLVFLLDGSSRLSEAEFEVLKAFVVDMMERLRISQKWVRVAVVEYHDGSHAYI
GLKDRKRPSELRRIASQVKYAGSQVASTSEVLKYTLFQIFSKIDRPEASRITLLLMASQEPQR
MSRNFVRYVQGLKKKKVIVIPVGIGPHANLKQIRLIEKQAPENKAFVLSSVDELEQQRDEIVS
YLCDLAPEAPPPTLPPDMAQVTVGPGLLGVSTLGPKRNSMVLDVAFVLEGSDKIGEADFNR
SKEFMEEVIQRMDVGQDSIHVTVLQYSYMVTVEYPFSEAQSKGDILQRVREIRYQGGNRTN
TGLALRYLSDHSFLVSQGDREQAPNLVYMVTGNPASDEIKRLPGDIQVVPIGVGPNANVQE
LERIGWPNAPILIQDFETLPREAPDLVLQRCCSGEGLQIPTLSPAPDCSQPLDVILLLDGSSSF
PASYFDEMKSFAKAFISKANIGPRLTQVSVLQYGSITTIDVPWNVVPEKAHLLSLYDVMQRE
GGPSQIGDALGFAVRYLTSEMHGARPGASKAVVILVTDVSVDSVDAAADAARSNRVTVFPI
GIGDRYDAAQLRILAGPAGDSNVVKLQRIEDLPTMVTLGNSFLHKLCSGFVRICMDEDGNEK
RPGDVWTLPDQCHTVTCQPDGQTLLKSHRVYNCDRGLRPSCPNSQSPVKVEETCGCRWTC
PCVCTGSSTRHIVTFDGQNFKLTGSCSYVLFQNKEQDLEVILHNGACSPGARQGCMKSIEV
KHSALSVELHSDMEVTVNGRLVSVPYVGGNMEVNVYGAIMHEVRFNHLGHIFTFTPQNNEF
QLQLSPKTFASKTYGLCGICDENGANDFMLRDGTVTTDWKTLVQEWTVQRPGQTCQPILE
EQCLVPDSSHCQVLLLPLFAECHKVLAPATFYAICQQDSCHQEQVCEVIASYAHLCRTNGV
CVDWRTPDFCAMSCPPSLVYNHCEHGCPRHCDGNVSSCGDHPSEGCFCPPDKVMLEGS
CVPEEACTQCIGEDGVQHQFLEAWVPDHQPCQICTCLSGRKVNCTTQPCPTAKAPTCGLC
EVARLRQNADQCCPEYECVCDPVSCDLPPVPHCERGLQPTLTNPGECRPNFTCACRKEEC
KRVSPPSCPPHRLPTLRKTQCCDEYECACNCVNSTVSCPLGYLASTATNDCGCTTTTCLPD
KVCVHRSTIYPVGQFWEEGCDVCTCTDMEDAVMGLRVAQCSQKPCEDSCRSGFTYVLHE
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GECCGRCLPSACEVVTGSPRGDSQSSWKSVGSQWASPENPCLINECVRVKEEVFIQQRN
VSCPQLEVPVCPSGFQLSCKTSACCPSCRCERMEACMLNGTVIGPGKTVMIDVCTTCRCM
VQVGVISGFKLECRKTTCNPCPLGYKEENNTGECCGRCLPTACTIQLRGGQIMTLKRDETL
QDGCDTHFCKVNERGEYFWEKRVTGCPPFDEHKCLAEGGKIMKIPGTCCDTCEEPECNDI
TARLQYVKVGSCKSEVEVDIHYCQGKCASKAMYSIDINDVQDQCSCCSPTRTEPMQVALHC
TNGSVVYHEVLNAMECKCSPRKCSK

28

Human VWF isoform
2 (UniProt: P04275-
2)

MGAQDEEEGIQDLDGLLVFDKIVEVTLLNLPWYNEETEGQRGEMTAPKSPRAKIRGTLCAE
GTRGRSSTARCSLFGSDFVNTFDGSMYSFAGYCSYLLAGGCQKRSFSIIGDFQNGKRVSLS
VYLGEFFDIHLFVNGTVTQGDQRVSMPYASKGLYLETEAGYYKLSGEAYGFVARIDGSGNF
QVLLSDRYFNKTCGLCGNFNIFAEDDFMTQEGTLTSDPYDFANSWALSSGEQWCERASPP
SSSCNISSGEMQKEEPECNDITARLQYVKYGSCKSEVEVDIHYCQGKCASKAMYSIDINDVQ
DQCSCCSPTRTEPMQVALHCTNGSVVYHEVLNAMECKCSPRKCSKI

29

Human VWF isoform
1 signal peptide
(positions 1 to 22 of
UniProt: P04275-1,
v4)

MIPARFAGVLLALALILPGTLC

30

Human VWF isoform
1 lacking signal
peptide (positions 23
to 22 of UniProt:
P04275-1, v4)

AEGTRGRSSTARCSLFGSDFVNTFDGSMYSFAGYCSYLLAGGCQKRSFSIIGDFQNGKRY
SLSVYLGEFFDIHLFVNGTVTQGDQRVSMPYASKGLYLETEAGYYKLSGEAYGFVARIDGS
GNFQVLLSDRYFNKTCGLCGNFNIFAEDDFMTQEGTLTSDPYDFANSWALSSGEQWCERA
SPPSSSCNISSGEMQKGLWEQCQLLKSTSVFARCHPLVDPEPFVALCEKTLCECAGGLECA
CPALLEYARTCAQEGMVLYGWTDHSACSPVCPAGMEYRQCVSPCARTCQSLHINEMCQE
RCVDGCSCPEGQLLDEGLCVESTECPCVHSGKRYPPGTSLSRDCNTCICRNSQWICSNEE
CPGECLVTGQSHFKSFDNRYFTFSGICQYLLARDCQDHSFSIVIETVQCADDRDAVCTRSVT
VRLPGLHNSLVKLKHGAGVAMDGQDVQLPLLKGDLRIQHTVTASVRLSYGEDLQMDWDGR
GRLLVKLSPVYAGKTCGLCGNYNGNQGDDFLTPSGLAEPRVEDFGNAWKLHGDCQDLQK
QHSDPCALNPRMTRFSEEACAVLTSPTFEACHRAVSPLPYLRNCRYDVCSCSDGRECLCG
ALASYAAACAGRGVRVAWREPGRCELNCPKGQVYLQCGTPCNLTCRSLSYPDEECNEAC
LEGCFCPPGLYMDERGDCVPKAQCPCYYDGEIFQPEDIFSDHHTMCYCEDGFMHCTMSG
VPGSLLPDAVLSSPLSHRSKRSLSCRPPMVKLVCPADNLRAEGLECTKTCQNYDLECMSM
GCVSGCLCPPGMVRHENRCVALERCPCFHQGKEYAPGETVKIGCNTCVCQDRKWNCTDH
VCDATCSTIGMAHYLTFDGLKYLFPGECQYVLVQDYCGSNPGTFRILVGNKGCSHPSVKCK
KRVTILVEGGEIELFDGEVNVKRPMKDETHFEVVESGRYIILLLGKALSVVWDRHLSISVVLK
QTYQEKVCGLCGNFDGIQNNDLTSSNLQVEEDPVDFGNSWKVSSQCADTRKVPLDSSPAT
CHNNIMKQTMVDSSCRILTSDVFQDCNKLVDPEPYLDVCIYDTCSCESIGDCACFCDTIAAY
AHVCAQHGKVVTWRTATLCPQSCEERNLRENGYECEWRYNSCAPACQVTCQHPEPLACP
VQCVEGCHAHCPPGKILDELLQTCVDPEDCPVCEVAGRRFASGKKVTLNPSDPEHCQICH
CDVVNLTCEACQEPGGLVVPPTDAPVSPTTLYVEDISEPPLHDFYCSRLLDLVFLLDGSSRL
SEAEFEVLKAFVVDMMERLRISQKWVRVAVVEYHDGSHAYIGLKDRKRPSELRRIASQVKY
AGSQVASTSEVLKYTLFQIFSKIDRPEASRITLLLMASQEPQRMSRNFVRYVQGLKKKKVIVI
PVGIGPHANLKQIRLIEKQAPENKAFVLSSVDELEQQRDEIVSYLCDLAPEAPPPTLPPDMAQ
VTVGPGLLGVSTLGPKRNSMVLDVAFVLEGSDKIGEADFNRSKEFMEEVIQRMDVGQDSIH
VTVLQYSYMVTVEYPFSEAQSKGDILQRVREIRYQGGNRTNTGLALRYLSDHSFLVYSQGDR
EQAPNLVYMVTGNPASDEIKRLPGDIQVVPIGYGPNANVQELERIGWPNAPILIQDFETLPRE
APDLVLQRCCSGEGLQIPTLSPAPDCSQPLDVILLLDGSSSFPASYFDEMKSFAKAFISKANI
GPRLTQVSVLQYGSITTIDVPWNVVPEKAHLLSLYDVMQREGGPSQIGDALGFAVRYLTSE
MHGARPGASKAVVILVTDVSVDSVDAAADAARSNRVTVFPIGIGDRYDAAQLRILAGPAGDS
NVVKLQRIEDLPTMVTLGNSFLHKLCSGFVRICMDEDGNEKRPGDVWTLPDQCHTVTCQP
DGQTLLKSHRVNCDRGLRPSCPNSQSPVKVEETCGCRWTCPCVCTGSSTRHIVTFDGQNF
KLTGSCSYVLFQNKEQDLEVILHNGACSPGARQGCMKSIEVKHSALSVELHSDMEVTVNGR
LVSVPYVGGNMEVNVYGAIMHEVRFNHLGHIFTFTPQNNEFQLQLSPKTFASKTYGLCGICD
ENGANDFMLRDGTVTTDWKTLVQEWTVQRPGQTCQPILEEQCLVPDSSHCQVLLLPLFAE
CHKVLAPATFYAICQQDSCHQEQVCEVIASYAHLCRTNGVCVDWRTPDFCAMSCPPSLVY
NHCEHGCPRHCDGNVSSCGDHPSEGCFCPPDKVMLEGSCVPEEACTQCIGEDGVQHQFL
EAWVPDHQPCQICTCLSGRKYNCTTQPCPTAKAPTCGLCEVARLRQNADQCCPEYECVC
DPVSCDLPPVPHCERGLQPTLTNPGECRPNFTCACRKEECKRVSPPSCPPHRLPTLRKTQ
CCDEYECACNCVNSTVSCPLGYLASTATNDCGCTTTTCLPDKVCVHRSTIYPYGQFWEEG
CDVCTCTDMEDAVMGLRVAQCSQKPCEDSCRSGFTYVLHEGECCGRCLPSACEVVTGSP
RGDSQSSWKSVGSQWASPENPCLINECVRVKEEVFIQQRNVSCPQLEVPVCPSGFQLSCK
TSACCPSCRCERMEACMLNGTVIGPGKTVMIDVCTTCRCMVQVGVISGFKLECRKTTCNP
CPLGYKEENNTGECCGRCLPTACTIQLRGGQIMTLKRDETLQDGCDTHFCKVNERGEYFW
EKRVTGCPPFDEHKCLAEGGKIMKIPGTCCDTCEEPECNDITARLQYVKVGSCKSEVEVDIH
YCQGKCASKAMYSIDINDVQDQCSCCSPTRTEPMQVALHCTNGSVVYHEVLNAMECKCSP
RKCSK

31

Human VWF antigen
2

AEGTRGRSSTARCSLFGSDFVNTFDGSMYSFAGYCSYLLAGGCQKRSFSIIGDFQNGKRV
SLSVYLGEFFDIHLFVNGTVTQGDQRVSMPYASKGLYLETEAGYYKLSGEAYGFVARIDGS
GNFQVLLSDRYFNKTCGLCGNFNIFAEDDFMTQEGTLTSDPYDFANSWALSSGEQWCERA
SPPSSSCNISSGEMQKGLWEQCQLLKSTSVFARCHPLVDPEPFVALCEKTLCECAGGLECA
CPALLEYARTCAQEGMVLYGWTDHSACSPVCPAGMEYRQCVSPCARTCQSLHINEMCQE
RCVDGCSCPEGQLLDEGLCVESTECPCVHSGKRYPPGTSLSRDCNTCICRNSQWICSNEE
CPGECLVTGQSHFKSFDNRYFTFSGICQYLLARDCQDHSFSIVIETVQCADDRDAVCTRSVT
VRLPGLHNSLYKLKHGAGVAMDGQDVQLPLLKGDLRIQHTVTASVRLSYGEDLQMDWDGR
GRLLVKLSPVYAGKTCGLCGNYNGNQGDDFLTPSGLAEPRVEDFGNAWKLHGDCQDLQK
QHSDPCALNPRMTRFSEEACAVLTSPTFEACHRAVSPLPYLRNCRYDVCSCSDGRECLCG
ALASYAAACAGRGVRVAWREPGRCELNCPKGQVYLQCGTPCNLTCRSLSYPDEECNEAC
LEGCFCPPGLYMDERGDCVPKAQCPCYYDGEIFQPEDIFSDHHTMCYCEDGFMHCTMSG
VPGSLLPDAVLSSPLSHRSKR

32

Mature human VWF

SLSCRPPMVKLVCPADNLRAEGLECTKTCQNYDLECMSMGCVSGCLCPPGMVRHENRCV
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ALERCPCFHQGKEYAPGETVKIGCNTCVCQDRKWNCTDHVCDATCSTIGMAHYLTFDGLK
YLFPGECQYVLVQDYCGSNPGTFRILVGNKGCSHPSVKCKKRVTILVEGGEIELFDGEVNVK
RPMKDETHFEVVESGRYIILLLGKALSVVWDRHLSISVVLKQTYQEKVCGLCGNFDGIQNND
LTSSNLQVEEDPVDFGNSWKVSSQCADTRKVPLDSSPATCHNNIMKQTMVDSSCRILTSDV
FQDCNKLVDPEPYLDVCIYDTCSCESIGDCACFCDTIAAYAHVCAQHGKVVTWRTATLCPQ
SCEERNLRENGYECEWRYNSCAPACQVTCQHPEPLACPVQCVEGCHAHCPPGKILDELLQ
TCVDPEDCPVCEVAGRRFASGKKVTLNPSDPEHCQICHCDVVNLTCEACQEPGGLVVPPT
DAPVSPTTLYVEDISEPPLHDFYCSRLLDLVFLLDGSSRLSEAEFEVLKAFVVDMMERLRISQ
KWVRVAVVEYHDGSHAYIGLKDRKRPSELRRIASQVKYAGSQVASTSEVLKYTLFQIFSKID
RPEASRITLLLMASQEPQRMSRNFVRYVQGLKKKKVIVIPVGIGPHANLKQIRLIEKQAPENK
AFVLSSVDELEQQRDEIVSYLCDLAPEAPPPTLPPDMAQVTVGPGLLGVSTLGPKRNSMVL
DVAFVLEGSDKIGEADFNRSKEFMEEVIQRMDVGQDSIHVTVLQYSYMVTVEYPFSEAQSK
GDILQRVREIRYQGGNRTNTGLALRYLSDHSFLVSQGDREQAPNLVYMVTGNPASDEIKRL
PGDIQVVPIGVGPNANVQELERIGWPNAPILIQDFETLPREAPDLVLQRCCSGEGLQIPTLSP
APDCSQPLDVILLLDGSSSFPASYFDEMKSFAKAFISKANIGPRLTQVSVLQYGSITTIDVPW
NVVPEKAHLLSLVDVMQREGGPSQIGDALGFAVRYLTSEMHGARPGASKAVVILVTDVSVD
SVDAAADAARSNRVTVFPIGIGDRYDAAQLRILAGPAGDSNVVKLQRIEDLPTMVTLGNSFL
HKLCSGFVRICMDEDGNEKRPGDVWTLPDQCHTVTCQPDGQTLLKSHRVNCDRGLRPSC
PNSQSPVKVEETCGCRWTCPCVCTGSSTRHIVTFDGQNFKLTGSCSYVLFQNKEQDLEVIL
HNGACSPGARQGCMKSIEVKHSALSVELHSDMEVTVNGRLVSVPYVGGNMEVNVYGAIMH
EVRFNHLGHIFTFTPQNNEFQLQLSPKTFASKTYGLCGICDENGANDFMLRDGTVTTDWKT
LVQEWTVQRPGQTCQPILEEQCLVPDSSHCQVLLLPLFAECHKVLAPATFYAICQQDSCHQ
EQVCEVIASYAHLCRTNGVCVDWRTPDFCAMSCPPSLVYNHCEHGCPRHCDGNVSSCGD
HPSEGCFCPPDKVMLEGSCVPEEACTQCIGEDGVQHQFLEAWVPDHQPCQICTCLSGRKV
NCTTQPCPTAKAPTCGLCEVARLRQNADQCCPEYECVCDPVSCDLPPVPHCERGLQPTLT
NPGECRPNFTCACRKEECKRVSPPSCPPHRLPTLRKTQCCDEYECACNCVNSTVSCPLGY
LASTATNDCGCTTTTCLPDKVCVHRSTIYPVGQFWEEGCDVCTCTDMEDAVMGLRVAQCS
QKPCEDSCRSGFTYVLHEGECCGRCLPSACEVVTGSPRGDSQSSWKSVGSQWASPENP
CLINECVRVKEEVFIQQRNVSCPQLEVPVCPSGFQLSCKTSACCPSCRCERMEACMLNGT
VIGPGKTVMIDVCTTCRCMVQVGVISGFKLECRKTTCNPCPLGYKEENNTGECCGRCLPTA
CTIQLRGGQIMTLKRDETLQDGCDTHFCKVNERGEYFWEKRVTGCPPFDEHKCLAEGGKI
MKIPGTCCDTCEEPECNDITARLQYVKVGSCKSEVEVDIHYCQGKCASKAMYSIDINDVQD
QCSCCSPTRTEPMQVALHCTNGSVVYHEVLNAMECKCSPRKCSK

RCSLFGSDFVNTFDGSMYSFAGYCSYLLAGGCQKRSFSIIGDFQNGKRVSLSVYLGEFFDIH

variant L3 subregion

a3 Human VWF LFVNGTVTQGDQRVSMPYASKGLYLETEAGYYKLSGEAYGFVARIDGSGNFQVLLSDRYFN
VWFD1 KTCGLCGNFNIFAEDDFMTQEGTLTSDPYDFANSWALSSGEQWCERASPPSSSCNISSGE
MQKGLWEQCQLLKSTSVFARCHPL
34 Human VWF TILT CPAGMEYRQGVSPCARTCQSLHINEMCQERCVDGCSCPEGQLLDEGLGVESTEC
ECLVTGQSHFKSFDNRYFTFSGICQYLLARDCQDHSFSIVIETVQGADDRDAVCTRSVIVRL
35 Human VWF PGLHNSLVKLKHGAGVAMDGQDVQLPLLKGDLRIQHTVTASVRLSYGEDLQMDWDGRGRL
VWFD2 LVKLSPVYAGKTCGLCGNYNGNQGDDFLTPSGLAEPRVEDFGNAWKLHGDCQDLQKQHS
DPCALNPRMTRFSEEACAVLTSPTFEACHRA
36 Human VWF TIL2 CPKGQVYLQCGTPCNLTCRSLSYPDEECNEACLEGCFCPPGLYMDERGDGVPKAQC
37 Human VWF TIL3 CPADNLRAEGLECTKTCQNYDLECMSMGCVSGCLCPPGMVRHENRCVALERC
TCSTIGMAHYLTFDGLKYLFPGECQYVLVQDYCGSNPGTFRILVGNKGCSHPSVKCKKRVTT
3 Human VWF LVEGGEIELFDGEVNVKRPMKDETHFEVVESGRYIILLLGKALSVVWDRHLSISVVLKQTYQE
VWFD3 KVCGLCGNFDGIQNNDLTSSNLQVEEDPYDFGNSWKVSSQCADTRKVPLDSSPATCHNNI
MKQTMVDSSCRILTSDVFQDCNKL
39 Human VWF TIL4__| YNSCAPACQVTCQHPEPLACPVQCVEGCHAHCPPGKILDELLQTCVDPEDC
DLVFLLDGSSRLSEAEFEVLKAFVYDMMERLRISQKWYRVAVVEYHDGSHAYIGLKDRKRP
40 Human VWF VWFA1 | SELRRIASQVKYAGSQVASTSEVLKYTLFQIFSKIDRPEASRITLLLMASQEPQRMSRNFVRY
VQGLKKKKVIVIPVGIGPHANLKQIRLIEKQAPENKAFVLSSVDELEQQRDEI
DVAFVLEGSDKIGEADFNRSKEFMEEVIQRMDVGQDSIHVTVLQYSYMVTVEYPFSEAQSK
M Human VWF VWFA2 | GDILQRVREIRYQGGNRTNTGLALRYLSDHSFLVSQGDREQAPNLVYMVTGNPASDEIKRL
PGDIQVVPIGVGPNANVQELERIGWPNAPILIQDFETLPREAPDLY
DVILLLDGSSSFPASYFDEMKSFAKAFISKANIGPRLTQVSVLQYGSIT TIDVPWNVVPEKARL
42 Human VWF VWFA3 | LSLVDVMQREGGPSQIGDALGFAVRYLTSEMHGARPGASKAVVILVTDVSVDSVDAAADAA
RSNRVTVFPIGIGDRYDAAQLRILAGPAGDSNVVKLQRIEDLPTMVTLGNSFLHKL
VCTGSSTRHIVIFDGQNFKLTGSCSYVLFQNKEQDLEVILHNGACSPGARQGCMKSIEVKH
3 Human VWF SALSVELHSDMEVTVNGRLVSVPYVGGNMEVNVYGAIMHEVRFNHLGHIFTFTPQNNEFQL
VWFD4 QLSPKTFASKTYGLCGICDENGANDFMLRDGTVTTDWKTLVQEWTVQRPGQTCQPILEEQ
CLVPDSSHCQVLLLPLFAECHKY
" Human VWF TQCIGEDGYQHQFLEAWVPDHQPCQIC TCLSGRKVNGTTQPCPTAKAPTCGLCEVARLRQ
VWFC1 NADQCCPEYECVCD
5 Human YWF KVCVHRSTIYPVGQFWEEGCDVCTGTDMEDAVMGLRVAQCSQKPCEDSCRSGFTYVLHE
VWFG2 GECCGRCL
Human VWF EACMLNGTVIGPGKTVMIDVGTTCRCMVQVGVISGFKLECRKTTCNPCPLGYKEENNTGEG
4 | vwres CGRGL
= Human VWF isoform | CNDITARLQYVKVGSCKSEVEVDIHY CQGKCASKAMYSIDINDVQDQGSCCSPTRTEPMQY
1,2 CTCK ALHCTNGSVVYHEVLNAMECKCSPRKCS
48 Human ADAMTS13 | \60GTRSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSS
isoform 1 L3 region
Human ADAMTS13
49 isoform 1 L3 variant | AAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
- Human ADAMTS13 | X XoXaX:GRTTATX-AGASLEWSQARGLLFSXeAX-QXsRRLLXsGX 10
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consensus 1 wherein X, =A K, L, L, Mor V, Xo =A K, I, L, MorV, Xs=A K, I, L, MorV, X, =P, K |, L,
MorV,Xs=P, K, I, L, MorV, Xs =P, K, ,L,MorV, X; =P, K, I, L, Mor V, Xg =P, K, I, L, M
orV, Xs =P, K, I, L, MorVand Xio=P,K, I, L, MorV
Human ADAMTS13
51 A1144V L3 VAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13
52 A1145V L3 AVAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13
53 A1146V L3 AAVPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13
54 P1147V L3 AAAVGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13
55 P1154V L3 AAAPGRTTATVAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13
56 P1171V L3 AAAPGRTTATPAGASLEWSQARGLLFSVAPQPRRLLPGP
subregion
Human ADAMTS13
57 P1173V L3 AAAPGRTTATPAGASLEWSQARGLLFSPAVQPRRLLPGP
subregion
Human ADAMTS13
58 P1175V L3 AAAPGRTTATPAGASLEWSQARGLLFSPAPQVRRLLPGP
subregion
Human ADAMTS13
59 P1180V L3 AAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLVGP
subregion
Human ADAMTS13
60 P1182V L3 AAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGV
subregion
AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGYVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
Mature ADAMTS13 FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
61 Al144V ACVLEPCPPYWAVGDFGPCSASCGGGLRERPYRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEVAAPGR
TTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLY
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT
AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
62 Mature ADAMTS13 FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
A1145V ACVLEPCPPYWAVGDFGPCSASCGGGLRERPYRCVEAQGSLLKTLPPARCRAGAQQPAYV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVY
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAVAPGR
TTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
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GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

63

Mature ADAMTS13
Al146V

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVYWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPYRCVEAQGSLLKTLPPARCRAGAQQPAYV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAVPGR
TTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

64

Mature ADAMTS13
P1147V

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAVGR
TTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT
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Mature ADAMTS13
P1154V

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGR
TTATVAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

66

Mature ADAMTS13
P1171V

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
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STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGR
TTATPAGASLEWSQARGLLFSVAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

67

Mature ADAMTS13
P1173V

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAYV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGR
TTATPAGASLEWSQARGLLFSPAVQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

68

Mature ADAMTS13
P1175V

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGR
TTATPAGASLEWSQARGLLFSPAPQVRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

69

Mature ADAMTS13
P1180V

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
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GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGR
TTATPAGASLEWSQARGLLFSPAPQPRRLLVGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

70

Mature ADAMTS13
P1182Vv

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRYGEEYGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAV
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGR
TTATPAGASLEWSQARGLLFSPAPQPRRLLPGVQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

7

Mature ADAMTS13
R568K/F592Y/R660
K/Y661F/Y665F
variant

AAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLGAQFRVHLVKMVILTEP
EGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLELPDGNRQVRGVTQLG
GACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPSGHVMASDGAAPRAG
LAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGLYYSANEQCRVAFGPK
AVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVEKWCSKGRCRSLVELT
PIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGRACVGADLQAEMCNTQ
ACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQGDALCRHMCRAIGESFI
MKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDSQQVWDRCQVCGGDN
STCSPRKGSFTAGRAKEYVTFLTVTPNLTSVYIANHRPLYTHLAVRIGGRYVVAGKMSISPN
TTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRKFGEEFGNLTRPDITFTY
FQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVETVQCQGSQQPPAWPE
ACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLKTLPPARCRAGAQQPAY
ALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGLEAPVTEGPGSVDEKLP
APEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVWTPAAGSCSVSCGRGL
MELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQYKLAACSVSCGRGVV
RRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRWKVMSLGPCSASCGLG
TARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRWHVGTWMECSVSCGD
GIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQGTPSLVPHEEAAAPGR
TTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGRQHLEPTGTIDMRGPG
QADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMCRKLLDMTFSSKTNTLV
VRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPSLSPATSNAGGCRLFIN
VAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVLYWESESSQAEMEFSE
GFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGT

72

Exemplified wildtype
ADAMTS13

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

73

Exemplified

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
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variant

GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAKEYVTFLTVTPNLTSVYIANHRPLYTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRKF
GEEFGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

74

Exemplified A1144V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEVAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

75

Exemplified A1145V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRYEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVYVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPYTVRGCWAGPCVGQG
TPSLVPHEEAVAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

76

Exemplified A1146V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
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GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAVPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

77

Exemplified P1147V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCYWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSYSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVYGQG
TPSLVPHEEAAAVGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

78

Exemplified P1154V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVCGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPYTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATVAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

79

Exemplified P1171V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLYELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
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ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVYSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSVAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

80

Exemplified P1173V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRYEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAVQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

81

Exemplified P1175V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVYNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQVRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

82

Exemplified P1180V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
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GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLVGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

83

Exemplified P1182V
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRYEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGVQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

84

Exemplified wildtype
ADAMTS13
nucleotide sequence

ATGCACCAGCCGTCACCCCCGGGCAAGATGCCCTCCCCTCTAGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCEGCCTCGCCTEGGTCCCCCTGCAGCCECCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCATGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGCA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
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GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGCGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGACGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GACGGCCCAGGGCAGGCAGACTGTGCACGTGGCCATTGGGCGGCCCCTCGGGGACGETG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGEG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

85

Exemplified
ADAMTS13
R568K/F592Y/R660
K/Y661F/Y665F
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTAGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCEGCCTCGCCTEGGTCCCCCTGCAGCCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCATGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GACGACAGCTTCCTCGATGGGACCCGATGTATGCCAAGTGGCCCCCGGGAGGACGGCA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAAGGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTACACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGAAGTTTGGCGAGGAGTTTGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGEGGTGGCCTGCGGGAGCGGCCAG
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TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGCTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGCAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

86

Exemplified A1144V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCATGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGCGTGTGTGGTGGGGACAACAGCACCGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGCGAGGGCGCTATGTCCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGETGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGEGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
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CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGCAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTCGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTAGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGTGGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTCGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

87

Exemplified A1145V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTCGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGCGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGCGCCGCTGGTCTAGCTGGGGTCCCCCAAGTCCTTGCTCCCGCTCCTGCGGAGCGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GACGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAACAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGCGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
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CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGCAGTGCTCTGTTTCCTATGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGTGGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTCAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

88

Exemplified A1146V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTCGGTCGAAGATGATCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAAGCCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGCGAGAACCGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
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CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTAGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGTGCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGCGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

89

Exemplified P1147V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCATG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGACGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCATTTCCTATG
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CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGCGCGGGAGGTCTGCCAGGCTGTCCCAGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTGTGGGA
CGGACCACAGCCACCCCTGCTGATGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGAGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

90

Exemplified P1154V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGEBCCGGTGCCTGCTCCCCAACCTGCAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACCGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGCGAGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC

26




WO 2022/175666

PCT/GB2022/050427

AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACCGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCGTGGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGCAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

91

Exemplified P1171V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCCGCAGCGGCTGCGGCCCCAGCGGACACCGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGCACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGCGGCCATTGGCCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCAGTGCTCGAACCCTGCCCTCCCTACTGGGCGAT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACCATGGTGAGGAGATCCTGTTGGACACCCAGTGC
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CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGCGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCGTGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT
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Exemplified P1173V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCACAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATCGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGCACGEGCGCGCTGCATGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCATGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTCGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGATGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGCAGAACCGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACCGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
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GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGCECCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTGTGCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACCGCTGGTGAGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGEG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

93

Exemplified P1175V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCATGGCCTTCGGCCCCAAGGCTAGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCCAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTATGCGGCGCTGGTGCGGCCCGAGCECCAGTGTCCCCTGTCTCATTGCCGACT
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GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGGTGCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT
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Exemplified P1180V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGECGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGAGCCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGCGATGGGACAGAATGTGGCGTGCAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGCGGCCGCTGGTCTAGCTGGGGTCCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGCGTGAGGATCGCGACGGGCGCTATGTCCGTGCGCTGGGAAGATCGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCCAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTCGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGECCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
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TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGGTGGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT
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Exemplified P1182V
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGCGCCGCTGGTCTAGCTGGGGTCCCCCAAGTCCTTGCTCCCGCTCCTGCGCAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAACAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGCGCGGGAGGTCTGCCAGGCTGTCCCAGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
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CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGCGGGTGCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTCGAGATGGAGTTCAGCCGAGGGCTTCCTCAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

96

Exemplified A1144K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRYEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVYNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEKAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

97

Exemplified A11441
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRYEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEIAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

98

Exemplified A1145K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVYNYSCLDQARKELVE
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TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAKAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

99

Exemplified A11451
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAIAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

100

Exemplified A1146K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAKPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH
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Exemplified A1146l
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
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TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAIPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

102

Exemplified P1147K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAKGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

103

Exemplified P11471
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVYSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAIGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGPQENSYQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

104

Exemplified P1154K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
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HVGTWMECSVYSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATKAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

105

Exemplified P11541
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVCGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPYTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATIAGASLEWSQARGLLFSPAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

106

Exemplified P1171K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSYSCGAGLRWVYNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSKAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

107

Exemplified P11711
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVYNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPYRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSIAPQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
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RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

108

Exemplified P1173K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVYNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAKQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

109

Exemplified P11731
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAIQPRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

110

Exemplified P1175K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQKRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWYPEMQDPQSWKGKEGTSRGPFEQK
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LISEEDLNMHTGHHHHHH

111

Exemplified P11751
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVYWAAVRGPCSVSCGAGLRWVYNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQIRRLLPGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

112

Exemplified P1180K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCYWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLKGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

113

Exemplified P1180I
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRYEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVYVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPYTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLIGPQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

114

Exemplified P1182K
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG

37




WO 2022/175666

PCT/GB2022/050427

AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCYWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAVHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVYNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGKQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

115

Exemplified P11821
variant

MHQRHPRARCPPLCVAGILACGFLLGCWGPSHFQQSCLQALEPQAVSSYLSPGAPLKGRP
PSPGFQRQRQRQRRAAGGILHLELLVAVGPDVFQAHQEDTERYVLTNLNIGAELLRDPSLG
AQFRVHLVKMVILTEPEGAPNITANLTSSLLSVCGWSQTINPEDDTDPGHADLVLYITRFDLE
LPDGNRQVRGVTQLGGACSPTWSCLITEDTGFDLGVTIAHEIGHSFGLEHDGAPGSGCGPS
GHVMASDGAAPRAGLAWSPCSRRQLLSLLSAGRARCVWDPPRPQPGSAGHPPDAQPGL
YYSANEQCRVAFGPKAVACTFAREHLDMCQALSCHTDPLDQSSCSRLLVPLLDGTECGVE
KWCSKGRCRSLVELTPIAAYHGRWSSWGPRSPCSRSCGGGVVTRRRQCNNPRPAFGGR
ACVGADLQAEMCNTQACEKTQLEFMSQQCARTDGQPLRSSPGGASFYHWGAAVPHSQG
DALCRHMCRAIGESFIMKRGDSFLDGTRCMPSGPREDGTLSLCVSGSCRTFGCDGRMDS
QQVWDRCQVCGGDNSTCSPRKGSFTAGRAREYVTFLTVTPNLTSVYIANHRPLFTHLAVRI
GGRYVVAGKMSISPNTTYPSLLEDGRVEYRVALTEDRLPRLEEIRIWGPLQEDADIQVYRRY
GEEYGNLTRPDITFTYFQPKPRQAWVWAAVRGPCSVSCGAGLRWVNYSCLDQARKELVE
TVQCQGSQQPPAWPEACVLEPCPPYWAVGDFGPCSASCGGGLRERPVRCVEAQGSLLK
TLPPARCRAGAQQPAVALETCNPQPCPARWEVSEPSSCTSAGGAGLALENETCVPGADGL
EAPVTEGPGSVDEKLPAPEPCVGMSCPPGWGHLDATSAGEKAPSPWGSIRTGAQAAHVW
TPAAGSCSVSCGRGLMELRFLCMDSALRVPVQEELCGLASKPGSRREVCQAVPCPARWQ
YKLAACSVSCGRGVVRRILYCARAHGEDDGEEILLDTQCQGLPRPEPQEACSLEPCPPRW
KVMSLGPCSASCGLGTARRSVACVQLDQGQDVEVDEAACAALVRPEASVPCLIADCTYRW
HVGTWMECSVSCGDGIQRRRDTCLGPQAQAPVPADFCQHLPKPVTVRGCWAGPCVGQG
TPSLVPHEEAAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGIQENSVQSSACGR
QHLEPTGTIDMRGPGQADCAVAIGRPLGEVVTLRVLESSLNCSAGDMLLLWGRLTWRKMC
RKLLDMTFSSKTNTLVVRQRCGRPGGGVLLRYGSQLAPETFYRECDMQLFGPWGEIVSPS
LSPATSNAGGCRLFINVAPHARIAIHALATNMGAGTEGANASYILIRDTHSLRTTAFHGQQVL
YWESESSQAEMEFSEGFLKAQASLRGQYWTLQSWVPEMQDPQSWKGKEGTSRGPFEQK
LISEEDLNMHTGHHHHHH

116

Exemplified A1144K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA

38




WO 2022/175666

PCT/GB2022/050427

GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGCGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGETGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTAGTGCGGCCCGAGECCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAAAGGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACCGCTGGTGGTGAGGCAGCGCTGCGGGCGGECCAGGAGGTGEEG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

17

Exemplified A11441
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTEGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCATGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCATG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGCGCTGGGAAGATGAGCATCTCCCCTAA
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CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAACGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGECGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGCGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAATTGCTGCTCCAGGAC
GGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTGC
TCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCAGT
GCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGCGA
GGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTGGT
GACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGCTT
TGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAGCT
CCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGGTG
CTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATGCA
GCTCTTTGGCGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACCGAGTAAT
GCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCATG
CCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTTGAT
CCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTACTG
GGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCTCA
GGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAGGA
CCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAACTC
ATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

118

Exemplified A1145K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGCGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGCGCCGCTGGTCTAGCTGGGGTCCCCCGAAGTCCTTGCTCCCGCTCCTGCGCAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAACGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
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GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCEGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACCGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGCGACAGGGTACGCCCAGCCTGAGTGCCCCACGAAGAAGCCAAGGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTCGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

119

Exemplified A11451
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGCGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCCGAAGTCCTTGCTCCCGCTCCTGCGCGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCCGAGATCGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
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GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTAGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACCGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCATTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTCGAGATGGAGTTCAGCCAGGGCTTCCTCAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

120

Exemplified A1146K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCACGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGCACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTCGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
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GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGCGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGACGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTAAGCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GACGGCCCAGGGCAGGCAGACTGTGCACGTGGCCATTGGGCGGCCCCTCGGGGACGETG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGEG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

121

Exemplified A11461
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTAGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCEGCCTCGCCTEGGTCCCCCTGCAGCCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCATGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GACGACAGCTTCCTCGATGGGACCCGATGTATGCCAAGTGGCCCCCGGGAGGACGGCA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGEGGTGGCCTGCGGGAGCGGCCAG
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TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGCTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTATTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGCAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

122

Exemplified P1147K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCATGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGCGTGTGTGGTGGGGACAACAGCACCGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGCGAGGGCGCTATGTCCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGETGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGEGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
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CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGCAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTCGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTAGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTAAGGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTCGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

123

Exemplified P11471
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTCGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGCGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGCGCCGCTGGTCTAGCTGGGGTCCCCCAAGTCCTTGCTCCCGCTCCTGCGGAGCGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GACGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAACAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGCGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
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CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGCAGTGCTCTGTTTCCTATGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTATTGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTCAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

124

Exemplified P1154K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTCGGTCGAAGATGATCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAAGCCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGCGAGAACCGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
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CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTAGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCAAGGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGCGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

125

Exemplified P11541
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCATG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGACGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCATTTCCTATG
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CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGCGCGGGAGGTCTGCCAGGCTGTCCCAGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCATTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGECCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGAGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT
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Exemplified P1171K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGEBCCGGTGCCTGCTCCCCAACCTGCAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACCGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGCGAGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
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AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACCGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCAAGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCAG
TGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGCG
AGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTGG
TGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGCT
TTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAGC
TCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGGT
GCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

127

Exemplified P11711
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCCGCAGCGGCTGCGGCCCCAGCGGACACCGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGCACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGCGGCCATTGGCCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCAGTGCTCGAACCCTGCCCTCCCTACTGGGCGAT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACCATGGTGAGGAGATCCTGTTGGACACCCAGTGC
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CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGCGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCATTGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCAG
TGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGCG
AGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTGG
TGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGCT
TTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAGC
TCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGAT
GCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

128

Exemplified P1173K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCACAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATCGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGCACGEGCGCGCTGCATGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCATGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTCGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGATGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGCAGAACCGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACCGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
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GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGCECCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTAAGCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACCGCTGGTGAGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGEG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

129

Exemplified P1173I
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCATGGCCTTCGGCCCCAAGGCTAGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCCAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTATGCGGCGCTGGTGCGGCCCGAGCECCAGTGTCCCCTGTCTCATTGCCGACT
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GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTATTCAGCCTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCAG
TGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGCG
AGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTGG
TGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGCT
TTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAGC
TCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGGT
GCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

130

Exemplified P1175K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGECGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGAGCCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGCGATGGGACAGAATGTGGCGTGCAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGCGGCCGCTGGTCTAGCTGGGGTCCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGCGTGAGGATCGCGACGGGCGCTATGTCCGTGCGCTGGGAAGATCGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCCAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTCGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGECCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
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TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGAAGCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

131

Exemplified P11751
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGCGCCGCTGGTCTAGCTGGGGTCCCCCAAGTCCTTGCTCCCGCTCCTGCGCAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAACAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGCGCGGGAGGTCTGCCAGGCTGTCCCAGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
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CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGATTCGGCGGCTCCTGCCCGGGCCCCAGGAAAACTCAG
TGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGCG
AGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTGG
TGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGCT
TTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAGC
TCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGGET
GCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTCGAGATGGAGTTCAGCCGAGGGCTTCCTCAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

132

Exemplified P1180K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGCGACGCEGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTAGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCCGGGCCCATGGGGAGGACCATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGCACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGAAGGGGCCCCAGGAAAACTCA
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GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGACGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGEG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

133

Exemplified P1180I
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTAGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCACGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCEGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGE
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGCA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGCGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGATTGGGCCCCAGGAAAACTCAG
TGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGCG
AGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGACGGTGG
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TGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGCT
TTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGCGAAGCTGTTGGACATGACTTTCAGC
TCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGGT
GCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

134

Exemplified P1182K
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCAGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GACGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGCA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGGTGTGTGGTGGGGACAACAGCACGTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGGTGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTEGTGGEGAGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGCAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGCGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTGGAGGTGGACGAGG
CGGCCTGTGCGGCGCTAGGTGCGGCCCGAGECCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGATGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGAAGCAGGAAAACTCA
GTGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGC
GAGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTG
GTGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGC
TTTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAG
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CTCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGG
TGCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

135

Exemplified P11821
variant nucleotide
sequence

ATGCACCAGCGTCACCCCCGGGCAAGATGCCCTCCCCTCTGTGTGGCCGGAATCCTTG
CCTGTGGCTTTCTCCTGGGCTGCTGGGGACCCTCCCATTTCCAGCAGAGCTGTCTTCA
GGCTTTGGAGCCACAGGCCGTGTCTTCTTACTTGAGCCCTGGTGCTCCCTTAAAAGGC
CGCCCTCCTTCCCCTGGCTTCCAGAGGCAGAGGCAGAGGCAGAGGCGGGCTGCAGGC
GGCATCCTACACCTGGAGCTGCTGGTGGCCGTGGGCCCCGATGTCTTCCAGGCTCACC
AGGAGGACACAGAGCGCTATGTGCTCACCAACCTCAACATCGGGGCAGAACTGCTTCG
GGACCCGTCCCTGGGGGCTCAGTTTCGGGTGCACCTGGTGAAGATGGTCATTCTGACA
GAGCCTGAGGGTGCTCCAAATATCACAGCCAACCTCACCTCGTCCCTGCTGAGCGTCT
GTGGGTGGAGCCAGACCATCAACCCTGAGGACGACACGGATCCTGGCCATGCTGACCT
GGTCCTCTATATCACTAGGTTTGACCTGGAGTTGCCTGATGGTAACCGGCAGGTGCGG
GGCGTCACCCAGCTGGGCGGTGCCTGCTCCCCAACCTGGAGCTGCCTCATTACCGAG
GACACTGGCTTCGACCTGGGAGTCACCATTGCCCATGAGATTGGGCACAGCTTCGGCC
TGGAGCACGACGGCGCGCCCGGCAGCGGCTGCGGCCCCAGCGGACACGTGATGGCT
TCGGACGGCGCCGCGCCCCGCGCCGGCCTCGCCTGGTCCCCCTGCAGCCGCCGGCA
GCTGCTGAGCCTGCTCAGCGCAGGACGGGCGCGCTGCGTGTGGGACCCGCCGCGGC
CTCAACCCGGGTCCGCGGGGCACCCGCCGGATGCGCAGCCTGGCCTCTACTACAGCG
CCAACGAGCAGTGCCGCGTGGCCTTCGGCCCCAAGGCTGTCGCCTGCACCTTCGCCA
GGGAGCACCTGGATATGTGCCAGGCCCTCTCCTGCCACACAGACCCGCTGGACCAAAG
CAGCTGCAGCCGCCTCCTCGTTCCTCTCCTGGATGGGACAGAATGTGGCGTGGAGAAG
TGGTGCTCCAAAGGTCGCTGCCGCTCCCTGGTGGAGCTGACCCCCATAGCAGCAGTGC
ATGGGCGCTGGTCTAGCTGGGGTCCCCGAAGTCCTTGCTCCCGCTCCTGCGGAGGAG
GTGTGGTCACCAGGAGGCGGCAGTGCAACAACCCCAGACCTGCCTTTGGGGGGCGTG
CATGTGTTGGTGCTGACCTCCAGGCCGAGATGTGCAACACTCAGGCCTGCGAGAAGAC
CCAGCTGGAGTTCATGTCGCAACAGTGCGCCAGGACCGACGGCCAGCCGCTGCGCTC
CTCCCCTGGCGGCGCCTCCTTCTACCACTGGGGTGCTGCTGTACCACACAGCCAAGGG
GATGCTCTGTGCAGACACATGTGCCGGGCCATTGGCGAGAGCTTCATCATGAAGCGTG
GAGACAGCTTCCTCGATGGGACCCGGTGTATGCCAAGTGGCCCCCGGGAGGACGGGA
CCCTGAGCCTGTGTGTGTCGGGCAGCTGCAGGACATTTGGCTGTGATGGTAGGATGGA
CTCCCAGCAGGTATGGGACAGGTGCCAGCGTGTGTGGTGGGGACAACAGCACCTGCAG
CCCACGGAAGGGCTCTTTCACAGCTGGCAGAGCGAGAGAATATGTCACGTTTCTGACA
GTTACCCCCAACCTGACCAGTGTCTACATTGCCAACCACAGGCCTCTCTTCACACACTT
GGCGGTGAGGATCGGAGGGCGCTATGTCGTGGCTGGGAAGATGAGCATCTCCCCTAA
CACCACCTACCCCTCCCTCCTGGAGGATGGTCGTGTCGAGTACAGAGTGGCCCTCACC
GAGGACCGGCTGCCCCGCCTGGAGGAGATCCGCATCTGGGGACCCCTCCAGGAAGAT
GCTGACATCCAGGTTTACAGGCGGTATGGCGAGGAGTATGGCAACCTCACCCGCCCAG
ACATCACCTTCACCTACTTCCAGCCTAAGCCACGGCAGGCCTGGGTGTGGGCCGCTGT
GCGTGGGCCCTGCTCGATGAGCTGTGGGGCAGGGCTGCGCTGGGTAAACTACAGCTG
CCTGGACCAGGCCAGGAAGGAGTTGGTGGAGACTGTCCAGTGCCAAGGGAGCCAGCA
GCCACCAGCGTGGCCAGAGGCCTGCGTGCTCGAACCCTGCCCTCCCTACTGGGCGGT
GGGAGACTTCGGCCCATGCAGCGCCTCCTGTGGGGGTGGCCTGCGGGAGCGGCCAG
TGCGCTGCGTGGAGGCCCAGGGCAGCCTCCTGAAGACATTGCCCCCAGCCCGGTGCA
GAGCAGGGGCCCAGCAGCCAGCTGTGGCGCTGGAAACCTGCAACCCCCAGCCCTGCC
CTGCCAGGTGGGAGGTGTCAGAGCCCAGCTCATGCACATCAGCTGGTGGAGCAGGCC
TGGCCTTGGAGAACGAGACCTGTGTGCCAGGGGCAGATGGCCTGGAGGCTCCAGTGA
CTGAGGGGCCTGGCTCCGTAGATGAGAAGCTGCCTGCCCCTGAGCCCTGTGTCGGGA
TGTCATGTCCTCCAGGCTGGGGCCATCTGGATGCCACCTCTGCAGGGGAGAAGGCTCC
CTCCCCATGGGGCAGCATCAGGACGGGGGCTCAAGCTGCACACGTGTGGACCCCTGC
GGCAGGGTCGTGCTCCGTCTCCTGCGGGECGAGGTCTGATGGAGCTCCGTTTCCTGTG
CATGGACTCTGCCCTCAGGGTGCCTGTCCAGGAAGAGCTGTGTGGCCTGGCAAGCAAG
CCTGGGAGCCGGCGGGAGGTCTGCCAGGCTGTCCCEGTGCCCTGCTCGGTGGCAGTAC
AAGCTGGCGGCCTGCAGCGTGAGCTGTGGGAGAGGGGTCGTGCGGAGGATCCTGTAT
TGTGCCCGGGCCCATGGGGAGGACGATGGTGAGGAGATCCTGTTGGACACCCAGTGC
CAGGGGCTGCCTCGCCCGGAACCCCAGGAGGCCTGCAGCCTGGAGCCCTGCCCACCT
AGGTGGAAAGTCATGTCCCTTGGCCCATGTTCGGCCAGCTGTGGCCTTGGCACTGCTA
GACGCTCGGTGGCCTGTGTGCAGCTCGACCAAGGCCAGGACGTCGAGGTGGACGAGG
CGGCCTGTGCGGCGCTGGTGCGGCCCGAGGCCAGTGTCCCCTGTCTCATTGCCGACT
GCACCTACCGCTGGCATGTTGGCACCTGGATGGAGTGCTCTGTTTCCTAGTGGGGATGG
CATCCAGCGCCGGCGTGACACCTGCCTCGGACCCCAGGCCCAGGCGCCTGTGCCAGC
TGATTTCTGCCAGCACTTGCCCAAGCCGGTGACTGTGCGTGGCTGCTGGGCTGGGCCC
TGTGTGGGACAGGGTACGCCCAGCCTGGTGCCCCACGAAGAAGCCGCTGCTCCAGGA
CGGACCACAGCCACCCCTGCTGGTGCCTCCCTGGAGTGGTCCCAGGCCCGGGGCCTG
CTCTTCTCCCCGGCTCCCCAGCCTCGGCGGCTCCTGCCCGGGATTCAGGAAAACTCAG
TGCAGTCCAGTGCCTGTGGCAGGCAGCACCTTGAGCCAACAGGAACCATTGACATGCG
AGGCCCAGGGCAGGCAGACTGTGCAGTGGCCATTGGGCGGCCCCTCGGGGAGGTGG
TGACCCTCCGCGTCCTTGAGAGTTCTCTCAACTGCAGTGCGGGGGACATGTTGCTGCT
TTGGGGCCGGCTCACCTGGAGGAAGATGTGCAGGAAGCTGTTGGACATGACTTTCAGC
TCCAAGACCAACACGCTGGTGGTGAGGCAGCGCTGCGGGCGGCCAGGAGGTGGGGT
GCTGCTGCGGTATGGGAGCCAGCTTGCTCCTGAAACCTTCTACAGAGAATGTGACATG
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CAGCTCTTTGGGCCCTGGGGTGAAATCGTGAGCCCCTCGCTGAGTCCAGCCACGAGTA
ATGCAGGGGGCTGCCGGCTCTTCATTAATGTGGCTCCGCACGCACGGATTGCCATCCA
TGCCCTGGCCACCAACATGGGCGCTGGGACCGAGGGAGCCAATGCCAGCTACATCTT
GATCCGGGACACCCACAGCTTGAGGACCACAGCGTTCCATGGGCAGCAGGTGCTCTAC
TGGGAGTCAGAGAGCAGCCAGGCTGAGATGGAGTTCAGCGAGGGCTTCCTGAAGGCT
CAGGCCAGCCTGCGGGGCCAGTACTGGACCCTCCAATCATGGGTACCGGAGATGCAG
GACCCTCAGTCCTGGAAGGGAAAGGAAGGAACCTCTAGAGGGCCCTTCGAACAAAAAC
TCATCTCAGAAGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCAT

Human ADAMTS13

136 A1144K L3 KAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13

137 A1145K L3 AKAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13

138 A1146K L3 AAKPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13

139 P1147K L3 AAAKGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13

140 P1154K L3 AAAPGRTTATKAGASLEWSQARGLLFSPAPQPRRLLPGP
subregion
Human ADAMTS13

141 P1171K L3 AAAPGRTTATPAGASLEWSQARGLLFSKAPQPRRLLPGP
subregion
Human ADAMTS13

142 P1173K L3 AAAPGRTTATPAGASLEWSQARGLLFSPAKQPRRLLPGP
subregion
Human ADAMTS13

143 P1175K L3 AAAPGRTTATPAGASLEWSQARGLLFSPAPQKRRLLPGP
subregion
Human ADAMTS13

144 P1180K L3 AAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLKGP
subregion
Human ADAMTS13

145 P1182K L3 AAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGK
subregion
Human ADAMTS13

146 A11441 L3 subregion IAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
Human ADAMTS13

147 A11451 L3 subregion AIAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
Human ADAMTS13

148 A11461 L3 subregion AAIPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
Human ADAMTS13

149 P11471 L3 subregion AAAIGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGP
Human ADAMTS13

150 P11541 L3 subregion AAAPGRTTATIAGASLEWSQARGLLFSPAPQPRRLLPGP
Human ADAMTS13

151 P11711 L3 subregion AAAPGRTTATPAGASLEWSQARGLLFSIAPQPRRLLPGP
Human ADAMTS13

152 P11731 L3 subregion AAAPGRTTATPAGASLEWSQARGLLFSPAIQPRRLLPGP
Human ADAMTS13

153 P11751 L3 subregion AAAPGRTTATPAGASLEWSQARGLLFSPAPQIRRLLPGP
Human ADAMTS13

154 P11801 L3 subregion AAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLIGP
Human ADAMTS13

155 P11821 L3 subregion AAAPGRTTATPAGASLEWSQARGLLFSPAPQPRRLLPGI

XiXoXsXsGRTTATX;AGASLEWSQARGLLF SXcAXQXsRRLLXGX 0

Human ADAMTS13

156 variant L3 subregion | wherein X; = A, K, l,orV, Xo=A, K, LLorV, X3 =A, K, LorV, X4 =P, K, l,or V, Xs = P, K, |,
consensus 2 orV,Xe=P, K, L,orV, X; =P, K, l,orV, Xg =P, K, l,orV, Xo =P, K, I, or Vand Xi0= P, K, I,

orV

Summary of the Fiqures

Embodiments and experiments illustrating the principles of the present disclosure will now be discussed

with reference to the accompanying figures in which:

Figure 1A. In vitro activities of ADAMTS13 linker 3 variants. The proteolytic activities of wild type (wt)
ADAMTS13, the gain of function (GoF) ADAMTS13 variant and linker 3 variants were determined by

58



15

20

25

30

35

40

WO 2022/175666 PCT/GB2022/050427

FRETS-VWF73 assay in both the absence (-} and presence (+) of the activating VWF-D4CK domain
fragment. All activities are presented relative to the basal activity of WitADAMTS13 (100%).

Figure 1B. In vitro activities of further ADAMTS13 linker 3 variants. The proteolytic activities of wild type
(wt) ADAMTS13 and the indicated linker 3 variants were determined by FRETS-VWF73 assay in both the
absence (hollow bars) and presence (textured bars) of the activating VWF-D4CK domain fragment. All

activities are presented relative to the basal activity of WtADAMTS13 (100%), as denoted by a dotted line.

Figure 2. The VWF-mediated capture of platelets under arterial shear stress was determined in the
presence of either wtADAMTS13, GoF ADAMTS13 or the linker 3 variant A1144V ADAMTS13 at a range

of concentrations. For comparison, the results of VWF negative controls are also shown.

Figure 3. Restoration of rCBF to the MCA territory by the A1144V ADAMTS13 variant (caADAMTS13)
administered 1 hour after MCA occlusion. A, raw laser speckle contrast images acquired at 0, 30 and 60
minutes post-injection of either vehicle control, N-acetyl-cysteine (NAC), wtADAMTS13 or caADAMTS13.
Regions of interest (ROI), in the MCA territories of the contralateral (contra) and ipsilateral (ipsi)

hemispheres, were used for rCBF quantification.

Figure 4. Flux values for contralateral and ipsilateral ROls were determined at 1 minute intervals for 5
minutes prior to injection and for 60 minutes post-injection. Traces shown are representative

measurements from a single animal in each treatment group.

Figure 5. The change in average flux ratio (ipsi/contra) over the course of the experiment was determined
for each treatment group. An arbitrary flux ratio value of 0.5 was used to confirm successful MCA
occlusion and as the point at which recanalisation was achieved in treated animals (*). For comparison

the flux ratio of a sham (i.e. non-stroked) animal is also shown.

Figure 6. Impact of treatments on lesion volumes determined 24 hours post-occlusion. Lesion volumes
were measured using cresyl violet stained brain sections. For comparison, sections from a sham animal,

in which FeCls was not applied to the MCA, are also shown.

Figure 7. Lesion volumes in each treatment group were compared to the vehicle treated group using an
unpaired t-test with Welch'’s correction (** p<0.01). In this case sham animals are those excluded from
the study due to lack of stable MCA occlusion. The % increase, between 0 and 60 minutes after injection,
in flux ratio between the ipsilateral and contralateral ROls was also compared between vehicle and each

treatment group (** p<0.01).

Figure 8. A significant negative correlation was observed between the increase in flux ratio and lesion

volume across all groups. Animals treated with caADAMTS13 are highlighted in red.

59



10

20

25

30

35

WO 2022/175666 PCT/GB2022/050427

Figure 9. Haematoxylin and eosin stained brain sections were used to identify evidence of haemorrhagic

transformation 24 hours post-treatment.

Figure 10. Impact of freatments on residual thrombus content at site of FeCls application 24 hours post-
occlusion. Whole brain sections were stained by immunofluorescence to visualise VWF and fibrin(ogen).
Higher magnification of marked ROls. Areas of microvascular VWF-platelet depaosition are shown by

white arrows.

Figure 11. The total deposition of VWF and fibrin in the entire region adjacent to the MCA was quantified
and compared between vehicle and treatment groups using an unpaired t-test with Welch’s correction
(*<0.05, ** p<0.01). Sham animals are those in which FeClz was not applied to the MCA.

Figure 12. Male CD1 mice, aged 13-14 weeks, were infected with Streptococcus pneumoniae using an
ascending infectious challenge over a 6 day period. On day 8 they were treated with either vehicle (no
treatment) or A1144V ADAMTS13 (caADAMTS13) by tail vein injection. This was performed in mice with
ongoing infection (A) and in mice in which the infection was resolved by a single sub-cutaneous injection
of amoxicillin (B). On day 18 3D MGE data was acquired two hours following intravenous administration
of a-Von Willebrand Factor (VWF)-conjugated MPIO particles. MGE data was fit using a mono-
exponential model to estimate R2* maps. Whole brain masks were applied and values of total R2* were
derived from the entire brain volume (C). The reactivity of VWF (VWF:CBA) in the plasma of these
experimental animals (relative to that of mock infected control animals) was also determined (D).
Untreated and amoxixillin treated mice show higher levels of binding of a-VWF MPIO particles (higher
R2*) compared to mock infected animals, indicating increased endothelial activation in the cerebral
vasculature. This is accompanied by increased levels of reactive VWF species in the plasma.
Administration of caADAMTS13 significantly reduces levels of VWF detected in the cerebral vasculature
and plasma in animals with resolved or ongoing infection. Treatment groups were compared as indicated

using an unpaired t-test with Welch’s correction (*<0.05, ** p<0.01, ****p<0.001).

Detailed Description of the Disclosure

Aspects and embodiments of the present disclosure will now be discussed with reference to the
accompanying figures. Further aspects and embodiments will be apparent to those skilled in the art. All

documents mentioned in this text are incorporated herein by reference.

The present disclosure is based on the identification by the inventors that the linker 3 region of
ADAMTS13 can be modified to improve the therapeutic properties of the protein. The inventors have
generated multiple ADAMTS13 variants with amino acid substitutions in the linker 3 region that have

improved characteristics compared to wildtype ADAMTS13.
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The variants of the present disclosure have a number of advantages over wildtype ADAMTS13,
recombinant wildtype ADAMTS13, and the known GoF ADAMTS13 variant, including: the lack of
requirement for substrate-induced activation, broadened substrate specificity, and higher enzymatic
activity. The variants of the present disclosure have higher proteolytic activity compared to wildtype
ADAMTS13 and the known GoF ADAMTS13 variant. Variants have been shown to have efficacy at lower
doses compared to wildtype ADAMTS13 and the known GoF ADAMTS 13 variant. Additionally, unlike the
known GoF ADAMTS13 variant, the variants of the present disclosure have a fully functional spacer

exosite and remain in the optimally activated state.

The only approved treatment for Acute Ischaemic Stroke (AIS) is recombinant tissue plasminogen
activator (rt-PA}, however the use of rt-PA increases the risk of intracerebral haemorrhage in up to 7% of
AIS patients (Yaghi et al. 2017). The risk of haemorrhage rises proportionally with stroke severity and
delay in administration (Whiteley et al. 2016). Crucially, the inventors and others have found no evidence
of haemorrhagic transformation after treatment with either wildtype ADAMTS13 or ADAMTS13 variants in
murine models of AIS (Denorme et al. 2016; Nakano et al. 2015). In a murine model of haemorrhagic
stroke, ADAMTS13 administration has no effect on bleeding and may, in fact, be of therapeutic potential
in this condition (Zhao et al. 2009).

General definitions

As used herein, a “fragment”, “variant” or “homologue” of a given protein may optionally be characterised
as having at least 40%, preferably one of 45%, 50%, 55%, 60%, 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to the amino acid
sequence of the reference protein. Fragments, variants, isoforms and homologues of a reference protein

may be characterised by the ability to perform a function performed by the reference protein.

As used herein, “sequence identity” refers to the percent of nucleotides/amino acid residues in a subject
sequence that are identical to nucleotides/amino acid residues in a reference sequence, after aligning the
sequences and, if necessary, introducing gaps, to achieve the maximum percent sequence identity
between the sequences. Pairwise and multiple sequence alignment for the purpose of determining
percent identity between two or more amino acid or nucleic acid sequences can be achieved in various
ways known to a person of skill in the art, for instance, using publicly available computer software such as
ClustalOmega (Séding, J. 2005, Bioinformatics 21, 951-960), T-coffee (Notredame et al. 2000, J. Mol.
Biol. (2000) 302, 205-217), Kalign (Lassmann and Sonnhammer 2005, BMC Bioinformatics, 6(298)) and
MAFFT (Katoh and Standley 2013, Molecular Biology and Evolution, 30(4) 772—780) software. When
using such software, the default parameters, e.g. for gap penalty and extension penalty, are preferably

used.

A “variant” generally refers to a protein having an amino acid sequence comprising one or more amino
acid substitutions, insertions, deletions or other modifications relative to the amino acid sequence of the
reference protein, but retaining a considerable degree of sequence identity (e.g. at least 40%) to the

amino acid sequence of the reference protein. An “isoform” generally refers to a variant of the reference
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protein expressed by the same species as the species of the reference protein. A “homologue” generally
refers to a variant of the reference protein produced by a different species as compared to the species of

the reference protein.

A “fragment” of a reference protein may be of any length (by number of amino acids), although may
optionally be at least 25% of the length of the reference protein (that is, the protein from which the
fragment is derived) and may have a maximum length of one of 50%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% of the length of the reference protein.

Regions and positions of a given polypeptide/amino acid sequence which “corresponding to” those of a
reference amino acid sequence can be identified by sequence alignment, which can be performed e.g.
using sequence alignment software such as ClustalOmega (Séding, J. 2005, Bioinformatics 21, 951-960).
A region of a given polypeptide/amino acid sequence which corresponds to a region of a reference an
amino acid sequence may have at least 60%, preferably one of 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to the region of the
reference an amino acid sequence to which it corresponds. By way of illustration, the amino acid
sequence shown in SEQ ID NO:48 corresponds to positions 1131 to 1190 of SEQ ID NO:1. By way of
further illustration, the alanine residue at position 14 of SEQ ID NO:48 corresponds to positions 1144 of
SEQ ID NO:1.

ADAMTS13 and von Willebrand factor (VWF)

ADAMTS13 (a disintegrin-like and metalloprotease with thrombospondin type 1 motif 13} is identified by
UniProtkB Q76LX8. Alternative splicing of mRNA encoded by the human ADAMTS 13 gene yields four
isoforms: isoform 1 (SEQ ID NO:1); isoform 2 (SEQ ID NO:2) lacking positions 1135-1190 relative to
isoform 1; isoform 3 (SEQ ID NO:3) lacking positions 275-305 and 1135-1190 relative to isoform 1; and
isoform 4 (SEQ ID NO:4) lacking positions 2-329 and 693-1427 relative to isoform 1, and having a variant

sequence at the positions relative to positions 258-692 of isoform 1.

The structure and function of ADAMTS13 is reviewed e.g. in Chen et al., Front Neurol. (2019) 10: 772,
which is hereby incorporated by reference in its entirety. ADAMTS13 is a 1,427 amino acid
metalloprotease comprising: a signal peptide (SEQ ID NO:5), a short propeptide domain (SEQ ID NO:6),
a metalloprotease domain (SEQ ID NO:13), a disintegrin-like domain (SEQ ID NO:14), a thrombospondin-
type 1 (TSP1) repeat domain (SEQ ID NO:15), a cysteine-rich domain (SEQ ID NO:16), a spacer domain
(SEQ ID NO:17), seven further TSP1 repeat domains (SEQ ID NOs:18 to 24), and two CUB domains
(SEQ ID NOs:25 and 26).

ADAMTS13 is the cleaving protease of von Willebrand factor (VWF), a key factor in thrombus formation.
The biological breakdown (catabolism) of VWF (e.g. within endovascular platelet aggregates) is largely
mediated by the enzyme ADAMTS13.

VWEF is identified by UniProtKB P04275. Alternative splicing of mRNA encoded by the human VWF gene

yields two isoforms: isoform 1 (SEQ ID NO:27); isoform 2 (SEQ ID NO:28) having variant sequences at
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the positions corresponding to positions 1-18 and 220-314 of isoform 1, and lacking positions 315-2813
relative to isoform 1.

The structure and function of VWF is described e.g. in Bharati and Prashanth, Indian J Pharm Sci. (2011)
73(1): 7-16 and Zhou et al., Blood. (2012) 120(2): 449-458, both of which are hereby incorporated by
reference in their entirety. The protein encoded by VWF comprises a signal peptide (SEQ ID NO:29), von
Willebrand antigen 2 (SEQ ID NO:31; a propeptide) and the mature von Willebrand factor (SEQ ID
NO:32).

Von Willebrand antigen 2 comprises VWFD1, TIL1, VWFD2 and TIL2 domains (SEQ ID NOs:33 to 36).
Mature VWF comprises TIL3, VWFDS3, TIL4, VWFA1, VWFA2, VWFA3, VWFD4, VWFC1, VWFC2,
VWFC3 and CTCK domains (SEQ ID NOs:37 to 47).

VWEF is typically expressed as a large multimeric glycoprotein complexes which are released by
endothelial cells in the form of ultra-large multimers (UL-VWF) of varying sizes, having molecular weights
of up to 20,000 kDa.

The metalloprotease domain of ADAMTS13 is responsible for recognition and cleavage of VWF, at the
peptide bond formed between positions Y1605 and M1606 (numbering relative to SEQ ID NO:27), within
the VWFA2 domain of VWF. The region of ADAMTS13 comprising the disintegrin-like domain, TSP1
repeat 1, the cysteine-rich domain and the spacer domain is implicated in the binding of ADAMTS13 to
the VWFA2 domain of VWF. The region of ADAMTS13 comprising TSP1 repeats 5 to 8 and CUB
domains 1 and 2 is implicated in the binding of ADAMTS13 to the region of VWF comprising VWFD4,
VWFC1, VWFC2, VWFC3 and CTCK domains.

ADAMTS13-mediated cleavage of VWF is crucial for blood homeostasis. VWF plays a major role in blood
coagulation. It binds to other proteins, in particular factor VIII, and it is implicated in platelet adhesion at
wound sites. High levels of VWF can lead to diseases such as siroke as well as other thrombotic

disorders.

Dysfunction of ADAMTS13-mediated cleavage of VWF leads to VWF accumulation and adhesion of
platelets, resulting in thrombosis and inflammation. In pathologic states such as thrombotic
thrombocytopenic purpura (TTP) and other thrombotic microangiopathies (TMAs), VWF binds to the
endothelium and forms large multimers. As the anchored VWF chains grow, they provide a greater
surface area to bind circulating platelets (PLTs), generating unique thrombi characteristic of TTP. This
results in microvasculature thrombosis, obstruction of blood flow, and ultimately tissue and organ
damage. TTP and TMAs can arise e.g. as a consequence of autoimmune responses towards
ADAMTS13, or as a result of ADAMTS13 deficiency.

In this specification “ADAMTS13” refers to ADAMTS13 from any species and includes ADAMTS13

isoforms, fragments, variants or homologues from any species.
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In some embodiments, the ADAMTS13 is ADAMTS13 from a mammal (e.g. a primate (rhesus,
cynomolgous, or human) and/or a rodent (e.g. rat or murine) ADAMTS13). Isoforms, fragments, variants
or homologues of ADAMTS13 may optionally be characterised as having at least 70%, preferably one of
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence
identity to the amino acid sequence of an immature or mature ADAMTS13 isoform from a given species,
e.g. human. In preferred embodiments the ADAMTS13 is a human ADAMTS13 isoform (e.g. isoform 1, 2,
3or4).

Isoforms, fragments, variants or homologues may optionally be functional isoforms, fragments, variants or
homologues, e.g. having a functional property/activity of the reference ADAMTS13 (e.g. human
ADAMTS13 isoform 1), as determined by analysis by a suitable assay for the functional property/activity.
For example, an isoform, fragment, variant or homologue of ADAMTS13 may display association with

and/or cleavage of human VWF.

In some embodiments, the ADAMTS13 comprises, or consists of, an amino acid sequence having at least
70%, preferably one of 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%
amino acid sequence identity to SEQ ID NO:1,2,3,4,7,8,9,10, 11 or 12.

In this specification “VWF” refers to VWF from any species and includes VWF isoforms, fragments,
variants or homologues from any species.

In some embodiments, the VWF is VWF from a mammal (e.g. a primate (rhesus, cynomolgous, or
human) and/or a rodent (e.g. rat or murine) VWF). Isoforms, fragments, variants or homologues of VWF
may optionally be characterised as having at least 70%, preferably one of 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to the amino acid
sequence of an immature or mature VWF isoform from a given species, e.g. human. In preferred

embodiments the VWF is a human VWF isoform (e.g. isoform 1 or 2).

Isoforms, fragments, variants or homologues may optionally be functional isoforms, fragments, variants or
homologues, e.g. having a functional property/activity of the reference VWF (e.g. human VWF isoform 1),
as determined by analysis by a suitable assay for the functional property/activity. For example, an
isoform, fragment, variant or homologue of VWF may display association with and/or may be susceptible
to cleavage by human ADAMTS13.

In some embodiments, the VWF comprises, or consists of, an amino acid sequence having at least 70%,
preferably one of 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino

acid sequence identity to SEQ ID NO:27, 28, 30 or 32.

ADAMTS13 variants

Aspects and embodiments of the present disclosure relate to variants of ADAMTS13.
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As used herein, “an ADAMTS13 variant” refers to a polypeptide comprising, or consisting of, an amino
acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to the amino acid sequence of
wildtype human ADAMTS13, and comprising one or more amino acid substitutions relative to the amino
acid sequence of wildtype human ADAMTS13.

In some embodiments, an ADAMTS13 variant according to the present disclosure is a polypeptide
comprising, or consisting of, an amino acid sequence having at least 60%, preferably one of 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid
sequence identity to SEQ ID NO:1, 2, 3,4, 7, 8,9, 10, 11 or 12, and comprising one or more amino acid

substitutions relative to the reference sequence.

In preferred embodiments, an ADAMTS13 variant according to the present disclosure is a polypeptide
comprising, or consisting of, an amino acid sequence having at least 60%, preferably one of 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid
sequence identity to SEQ ID NO:1, 7 or 8, and comprising one or more amino acid substitutions relative

to the reference sequence.

In some embodiments, an ADAMTS13 variant comprises, or consists of, an amino acid sequence having
at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% or greater amino acid sequence identity to SEQ ID NO:1, and comprising one or more

amino acid substitutions relative to SEQ ID NO:1.

In some embodiments, an ADAMTS13 variant comprises, or consists of, an amino acid sequence having
at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% or greater amino acid sequence identity to SEQ ID NO:7, and comprising one or more

amino acid substitutions relative to SEQ ID NO:7.

In some embodiments, an ADAMTS13 variant comprises, or consists of, an amino acid sequence having
at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% or greater amino acid sequence identity to SEQ ID NO:8, and comprising one or more

amino acid substitutions relative to SEQ 1D NO:8.

In some embodiments, an ADAMTS13 variant according to the present disclosure comprises more than
one amino acid substitution relative to the amino acid sequence of wildtype human ADAMTS13. In some
embodiments, the ADAMTS13 variant comprises 1, 2, 3,4,5,6,7,8,9, 10, 11,12, 13, 14, 15, 16, 17, 18,

19 or 20 amino acid substitutions relative to the amino acid sequence of wildtype human ADAMTS13.

In some embodiments, an ADAMTS13 variant comprises, or consists of, an amino acid sequence having
at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
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97%, 98%, 99% or greater amino acid sequence identity to SEQ ID NO:1, and comprising 1, 2, 3, 4, 5, 6,
7,8,9,10, 11,12, 18, 14, 15,16, 17, 18, 19 or 20 amino acid substitutions relative to SEQ ID NO:1.

In some embodiments, an ADAMTS13 variant comprises, or consists of, an amino acid sequence having
at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% or greater amino acid sequence identity to SEQ ID NO:8, and comprising 1, 2, 3, 4, 5, 6,
7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19 or 20 amino acid substitutions relative to SEQ ID NO:7.

In some embodiments, an ADAMTS13 variant comprises, or consists of, an amino acid sequence having
at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% or greater amino acid sequence identity to SEQ ID NO:8, and comprising 1, 2, 3, 4, 5, 6,
7,8,9,10, 11,12, 13, 14,15, 16, 17, 18, 19 or 20 amino acid substitutions relative to SEQ ID NO:8.

The inventors have identified ADAMTS13 variants comprising substitutions in the linker 3 (L3) region of
ADAMTS13 having proteolytic activity greater than wildtype human ADAMTS13. The L3 region of
ADAMTS13 is formed of positions 1131 to 1190 of SEQ ID NO:1, and is shown in SEQ ID NO:48.

In some embodiments, an ADAMTS13 variant according to the present disclosure comprises one or more
amino acid substitutions relative to the amino acid sequence of wildtype human ADAMTS13 in the region

corresponding to SEQ ID NO:48. In some embodiments, an ADAMTS13 variant according to the present

disclosure comprises one or more amino acid substitutions relative to the amino acid sequence of

wildtype human ADAMTS13 in the region corresponding to SEQ ID NO:49.

In preferred embodiments, the one or more amino acid substitutions relative to the amino acid sequence
of wildtype human ADAMTS13 are associated with greater proteolytic activity for the ADAMTS13 variant
as compared to the proteolytic activity of wildtype human ADAMTS13.

In some embodiments, an ADAMTS13 variant according to the present disclosure comprises one or more
(e.g.1,2,3,4,5,6, 7,8, 9 or 10} substitutions relative to the amino acid sequence of wildtype human
ADAMTS13 at position(s) corresponding to the following positions (numbered relative to SEQ ID NO:1):
A1144, A1145, A1146, P1147, P1154, P1171, P1173, P1175, P1180, P1182. In some embodiments, an
ADAMTS13 variant according to the present disclosure comprises one or more (e.g. 1, 2, 3 or 4)
substitutions relative to the amino acid sequence of wildtype human ADAMTS13 at position(s)
corresponding to the following positions (numbered relative to SEQ ID NO:1): A1144, A1146, P1180,
P1182.

In some embodiments, an ADAMTS13 variant comprises substitution relative to the amino acid sequence
of wildtype human ADAMTS13 at the position corresponding to A1144. In some embodiments, an
ADAMTS13 variant comprises substitution relative to the amino acid sequence of wildtype human
ADAMTS13 at the position corresponding to A1145. In some embodiments, an ADAMTS13 variant

66



20

25

30

35

WO 2022/175666 PCT/GB2022/050427

comprises substitution relative to the amino acid sequence of wildtype human ADAMTS13 at the position
corresponding to A1146. In some embodiments, an ADAMTS13 variant comprises substitution relative to
the amino acid sequence of wildtype human ADAMTS13 at the position corresponding to P1147. In some
embodiments, an ADAMTS13 variant comprises substitution relative to the amino acid sequence of
wildtype human ADAMTS13 at the position corresponding to P1154. In some embodiments, an
ADAMTS13 variant comprises substitution relative to the amino acid sequence of wildtype human
ADAMTS13 at the position corresponding to P1171. In some embodiments, an ADAMTS13 variant
comprises substitution relative to the amino acid sequence of wildtype human ADAMTS13 at the position
corresponding to P1173. In some embodiments, an ADAMTS13 variant comprises substitution relative to
the amino acid sequence of wildtype human ADAMTS13 at the position corresponding to P1175. In some
embodiments, an ADAMTS13 variant comprises substitution relative to the amino acid sequence of
wildtype human ADAMTS13 at the position corresponding to P1180. In some embodiments, an
ADAMTS13 variant comprises substitution relative to the amino acid sequence of wildtype human
ADAMTS13 at the position corresponding to P1182.

In some embodiments, an ADAMTS13 variant comprises substitution of an alanine residue with another
hydrophobic amino acid residue relative to the amino acid sequence of wildtype human ADAMTS13. In
some embodiments, an ADAMTS13 variant comprises substitution of a proline residue with another

hydrophobic amino acid residue relative to the amino acid sequence of wildtype human ADAMTS13.

In some embodiments, an ADAMTS13 variant comprises substitution of an alanine residue with a valine,
isoleucine, lysine, leucine, or methionine residue relative to the amino acid sequence of wildtype human
ADAMTS13. In some embodiments, an ADAMTS13 variant comprises substitution of an alanine residue
with a valine, isoleucine, or lysine residue relative to the amino acid sequence of wildtype human
ADAMTS13.

In some embodiments, an ADAMTS13 variant comprises substitution of a proline residue with a valine,
isoleucine, lysine, leucine, or methionine residue relative to the amino acid sequence of wildtype human
ADAMTS13. In some embodiments, an ADAMTS13 variant comprises substitution of a proline residue
with a valine, isoleucine, or lysine residue relative to the amino acid sequence of wildtype human
ADAMTS13.

In some embodiments, an ADAMTS13 variant according to the present disclosure comprises one or more
(eg-1,2,3,4,5,6,7,8, 9 or 10) of the following substitutions relative to the amino acid sequence of
wildtype human ADAMTS13, at corresponding position(s) (numbered relative to SEQ ID NO:1): A1144V,
A1145V, A1146V, P1147V, P1154V, P1171V, P1173V, P1175V, P1180V, P1182V. In some
embodiments, an ADAMTS13 variant according to the present disclosure comprises one or more (e.g. 1,
2, 3 or 4) of the following substitutions relative to the amino acid sequence of wildtype human
ADAMTS13, at corresponding position(s) (numbered relative to SEQ ID NO:1): A1144V, A1146V,
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P1180V, P1182V. In some embodiments, an ADAMTS13 variant comprises the substitution A1144V

relative to the amino acid sequence of wildtype human ADAMTS13.

In some embodiments, an ADAMTS13 variant according to the present disclosure comprises one or more
(e.g.1,2,3,4,5,6,7,8, 9 or 10) of the following substitutions relative to the amino acid sequence of
wildtype human ADAMTS13, at corresponding position(s) (numbered relative to SEQ ID NO:1): A1144K,
A1145K, A1146K, P1147K, P1154K, P1171K, P1173K, P1175K, P1180K, P1182K. In some
embodiments, an ADAMTS13 variant according to the present disclosure comprises one or more (e.g. 1,
2, 3 or 4) of the following substitutions relative to the amino acid sequence of wildtype human
ADAMTS13, at corresponding position(s) (numbered relative to SEQ ID NO:1): A1144K, A1146K,
P1180K, P1182K. In some embodiments, an ADAMTS13 variant comprises the substitution A1144K

relative to the amino acid sequence of wildtype human ADAMTS13.

In some embodiments, an ADAMTS13 variant according to the present disclosure comprises one or more
(e.g-1,2,8,4,5,6,7,8, 9 or 10) of the following substitutions relative to the amino acid sequence of
wildtype human ADAMTS13, at corresponding position(s) (numbered relative to SEQ ID NO:1): A1144l1,
A11451, A11461, P11471, P11541, P11711, P1173l, P11751, P1180l, P1182l. In some embodiments, an
ADAMTS13 variant according to the present disclosure comprises one or more (e.g. 1, 2, 3 or 4) of the
following substitutions relative to the amino acid sequence of wildtype human ADAMTS13, at
corresponding position(s) (numbered relative to SEQ ID NO:1): A11441, A11461, P1180I, P1182l. In some
embodiments, an ADAMTS13 variant comprises the substitution A1144l relative to the amino acid

sequence of wildtype human ADAMTS13.

In some embodiments, an ADAMTS13 variant comprises the substitution A1144V relative to the amino
acid sequence of wildtype human ADAMTS13, at the corresponding position. In some embodiments, an
ADAMTS13 variant comprises the substitution A1146V relative to the amino acid sequence of wildtype
human ADAMTS13, at the corresponding position. In some embodiments, an ADAMTS13 variant
comprises the substitution P1147V relative to the amino acid sequence of wildtype human ADAMTS13, at
the corresponding position. In some embodiments, an ADAMTS13 variant comprises the substitution
P1154V relative to the amino acid sequence of wildtype human ADAMTS13, at the corresponding
position. In some embodiments, an ADAMTS13 variant comprises the substitution P1171V relative to the
amino acid sequence of wildtype human ADAMTS13, at the corresponding position. In some
embodiments, an ADAMTS13 variant comprises the substitution P1173V relative to the amino acid
sequence of wildtype human ADAMTS13, at the corresponding position. In some embodiments, an
ADAMTS13 variant comprises the substitution P1175V relative to the amino acid sequence of wildtype
human ADAMTS13, at the corresponding position. In some embodiments, an ADAMTS13 variant
comprises the substitution P1180V relative to the amino acid sequence of wildtype human ADAMTS13, at
the corresponding position. In some embodiments, an ADAMTS13 variant comprises the substitution
P1182V relative to the amino acid sequence of wildtype human ADAMTS13, at the corresponding
position.
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In some embodiments, an ADAMTS13 variant comprises the substitution A1144K relative to the amino
acid sequence of wildtype human ADAMTS13, at the corresponding position. In some embodiments, an
ADAMTS13 variant comprises the substitution A1146K relative to the amino acid sequence of wildtype
human ADAMTS13, at the corresponding position. In some embodiments, an ADAMTS13 variant
comprises the substitution P1147K relative to the amino acid sequence of wildtype human ADAMTS13, at
the corresponding position. In some embodiments, an ADAMTS13 variant comprises the substitution
P1154K relative to the amino acid sequence of wildtype human ADAMTS13, at the corresponding
position. In some embodiments, an ADAMTS13 variant comprises the substitution P1171K relative to the
amino acid sequence of wildtype human ADAMTS13, at the corresponding position. In some
embodiments, an ADAMTS13 variant comprises the substitution P1173K relative to the amino acid
sequence of wildtype human ADAMTS13, at the corresponding position. In some embodiments, an
ADAMTS13 variant comprises the substitution P1175K relative to the amino acid sequence of wildtype
human ADAMTS13, at the corresponding position. In some embodiments, an ADAMTS13 variant
comprises the substitution P1180K relative to the amino acid sequence of wildtype human ADAMTS13, at
the corresponding position. In some embodiments, an ADAMTS13 variant comprises the substitution
P1182K relative to the amino acid sequence of wildtype human ADAMTS13, at the corresponding

position.

In some embodiments, an ADAMTS13 variant comprises the substitution A1144l relative to the amino
acid sequence of wildtype human ADAMTS13, at the corresponding position. In some embodiments, an
ADAMTS13 variant comprises the substitution A1146I relative to the amino acid sequence of wildtype
human ADAMTS13, at the corresponding position. In some embodiments, an ADAMTS13 variant
comprises the substitution P11471 relative to the amino acid sequence of wildtype human ADAMTS13, at
the corresponding position. In some embodiments, an ADAMTS13 variant comprises the substitution
P1154] relative to the amino acid sequence of wildtype human ADAMTS13, at the corresponding position.
In some embodiments, an ADAMTS13 variant comprises the substitution P11711 relative to the amino
acid sequence of wildtype human ADAMTS13, at the corresponding position. In some embodiments, an
ADAMTS13 variant comprises the substitution P1173lI relative to the amino acid sequence of wildtype
human ADAMTS13, at the corresponding position. In some embodiments, an ADAMTS13 variant
comprises the substitution P1175I relative to the amino acid sequence of wildtype human ADAMTS13, at
the corresponding position. In some embodiments, an ADAMTS13 variant comprises the substitution
P1180I relative to the amino acid sequence of wildtype human ADAMTS13, at the corresponding position.
In some embodiments, an ADAMTS13 variant comprises the substitution P1182I relative to the amino

acid sequence of wildtype human ADAMTS13, at the corresponding position.

In some embodiments, an ADAMTS13 variant comprises an amino acid sequence according to SEQ ID

NO:50, wherein the amino acid sequence is non-identical to SEQ 1D NO:49.
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In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:51,
136, or 146, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:51, 136, or 146, comprising V, K, or |, respectively, at the position corresponding to position
1144.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:52,
137, or 147, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:52, 137, or 147, comprising V, K, or |, respectively, at the position corresponding to position
1145.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:53,
138, or 148, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:53, 138, or 148, comprising V, K, or |, respectively, at the position corresponding to position
1146.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:54,
139, or 149, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:54, 139, or 149, comprising V, K, or |, respectively, at the position corresponding to position
1147.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:55,
140, or 150, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:55, 140, or 150, comprising V, K, or |, respectively, at the position corresponding to position
1154.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:56,
141, or 151, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:56, 141, or 151, comprising V, K, or |, respectively, at the position corresponding to position
1171.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:57,
142, or 152, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,

85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
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SEQ ID NO:57, 142, or 152, comptising V, K, or |, respectively, at the position corresponding to position
1173.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:58,
143, or 153, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:58, 143, or 153, comprising V, K, or |, respectively, at the position corresponding to position
1175.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:59,
144, or 154, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 98%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:59, 144, or 154, comprising V, K, or |, respectively, at the position corresponding to position
1180.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:60,
145, or 155, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or greater amino acid sequence identity to
SEQ ID NO:60, 145, or 155, comprising V, K, or |, respectively, at the position corresponding to position
1182.

One known ADAMTS13 variant, known as a gain of function (GoF) ADAMTS13 variant
(R568K/F592Y/R660K/Y661F/Y665F), has previously been shown to have disrupt autoinhibition and
enhance proteolytic activity as compared to wild-type human ADAMTS13, and is described in Jian et al.,
Blood (2012) 119: 3836—3843 (hereby incorporated by reference in its entirety). The
R568K/F592Y/R660K/Y661F/Y665F variant amino acid substitutions are provided in the spacer region of
ADAMTS13. Whilst this known GoF variant has higher activity than wild type ADAMTS13, it has lower

proteolytic activity than variants of the present disclosure.

In some embodiments, an ADAMTS13 variant of the present disclosure is non-identical to an ADAMTS13
variant disclosed in Jian ef al., Blood (2012) 119: 3836-3843. In some embodiments, an ADAMTS13
variant of the present disclosure does not comprise, or consist of, the amino acid sequence of SEQ ID
NO:71.

In some embodiments, an ADAMTS13 variant comprises one or more (e.g. 1, 2, 3, 4 or 5) substitutions
relative to the amino acid sequence of wildtype human ADAMTS13 at position(s) corresponding to the
following positions (numbered relative to SEQ ID NO:1): R568, F592, R660, Y661, Y665.

In some embodiments, an ADAMTS13 variant comprises one or more (e.g. 1, 2, 3, 4 or 5) of the following
substitutions relative to the amino acid sequence of wildtype human ADAMTS13, at corresponding
position(s) (numbered relative to SEQ ID NO:1): R568K, F592Y, R660K, Y661F, Y665F.
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In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:13, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:13.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:14, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:14.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:15, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ 1D NO:15.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:16, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ 1D NO:16.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:17, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:17.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:18, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:18.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:19, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:19.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:20, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:20.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:21, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:21.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:22, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:22.
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In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:23, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:23.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:24, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:24.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:25, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:25.

In some embodiments, an ADAMTS13 variant comprises the amino acid sequence of SEQ ID NO:26, or
an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to SEQ ID NO:26.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:61, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:61.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:62, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:62.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:63, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:63.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:64, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:64.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:65, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
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85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:65.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:66, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:66.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:67, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:67.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:68, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:68.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:69, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:69.

In some embodiments, an ADAMTS13 variant comprises, or consists of, the amino acid sequence of
SEQ ID NO:70, or an amino acid sequence having at least 60%, preferably one of 65%, 70%, 75%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% amino acid sequence identity to
SEQ ID NO:70.

Functional properties of the ADAMTS13 variants

The ADAMTS13 variants of the present disclosure may be characterised by reference to certain
functional properties.

In some embodiments, an ADAMTS13 variant described herein may display one or more of the following
properties:

proteolytic activity, e.g. VWF-cleaving activity;

increased proteolytic activity as compared to wildtype human ADAMTS13;

increased proteolytic activity as compared to the R568K/F592Y/R660K/Y661F/Y665F

ADAMTS13 variant;

inhibition of VWF-mediated platelet capture, e.g. under arterial shear stress;

increased inhibition of VWF-mediated platelet capture as compared to wildtype human

ADAMTS13;
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increased inhibition of VWF-mediated platelet capture as compared to the
R568K/F592Y/R660K/Y661F/Y665F ADAMTS13 variant;

inhibition of thrombosis;

increased inhibition of thrombosis as compared to wildtype human ADAMTS13;

increased inhibition of thrombosis as compared to the R568K/F592Y/R660K/Y661F/YE65F
ADAMTS13 variant;

inhibition of blood clotting/coagulation;

increased inhibition of blood clotting/coagulation as compared to wildtype human ADAMTS13;
increased inhibition of blood clotting/coagulation as compared to the
R568K/F592Y/R660K/Y661F/Y665F ADAMTS13 variant;

inhibition of inflammation, e.g. in an in vivo model of inflammation;

increased inhibition of inflammation as compared to wildtype human ADAMTS13;

increased inhibition of inflammation as compared to the R568K/F592Y/R660K/Y661F/Y665F
ADAMTS13 variant.

As explained hereinabove, ADAMTS13 cleaves VWF, at the peptide bond formed between positions
Y1605 and M1606 (numbering relative to SEQ ID NO:27), within the VWFA2 domain of VWF. The
present disclosure is particularly concerned with variants of ADAMTS13 having improved/increased
proteolytic activity as compared to wildtype human ADAMTS13 (e.g. a polypeptide comprising, or

consisting of, the amino acid sequence of SEQ ID NO:1, 7 or 8).

Proteolytic activity refers to the lysis of peptides/polypeptides, producing smaller peptides/polypeptides
and/or the constituent amino acids thereof. Proteolysis may involve hydrolysis of peptide bonds between
amino acids of a peptide/polypeptide. Proteolytic activity is the enzymatic activity of an enzyme
performing proteolysis. Proteolytic activity is determined by the amount of substrate broken down (or
amount of substrate hydrolysis) by a pre-determined amount of protease over a pre-determined time

period. Proteolytic activity can be measured using any method known in the art.

ADAMTS13 variants having improved proteolytic activity relative to wildtype human ADAMTS13 may be
described as having greater/higher/improved/increased metalloprotease activity, or may be described as

having greater/higher/improved/increased VWF-cleaving activity relative to wildtype human ADAMTS13.

A given variant of ADAMTS13 may be evaluated for proteolytic activity in a suitable in vitro assay. Such
an assay may comprise contacting a substrate for cleavage by ADAMTS13 with the ADAMTS13 variant
under conditions suitable for cleavage of the substrate by ADAMTS13, and analysing the sample for
products of cleavage and/or for uncleaved substrate after a sufficient period of time for cleavage of the

substrate to have occurred.

An example of a suitable assay of such activity is the assay evaluating cleavage of the FRETS-VWF73
molecule, as described in South et al. Proc Natl Acad Sci U S A. (2014) 111(52): 18578—18583, which is
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hereby incorporated by reference in its entirety. FRETS-VWF73 is a VWF fragment comprising VWFA2
domain residues 1596 to 1668 encompassing the ADAMTS13 cleavage site.

Briefly, ADAMTS 13 variants may be diluted to a concentration of 0.3 nM in 5 mM Bis-Tris pH 6.0, 25 mM
CaClz, and 0.005% Tween-20, in white 96-well plates (Nunc). Purified VWF D4-CK fragment may be
added to a final concentration of 20-60 nM prior to a 45 min preincubation at 37°C, or the assay may
performed in the absence of added purified VWF D4-CK fragment. The reaction may be initiated by the
addition of an equal volume of 4 uM FRETS-VWF73 substrate (Peptanova). Fluorescence (excitation,
340 nm; emission, 460 nm) may be measured at 30°C a 1 min intervals for 1 h using an appropriate plate
reader (e.g. Fluostar Omega plate reader (BMG Labtech)). Fluorescence measurements may be

compared to values obtained for wildtype human ADAMTS13.

In some embodiments, an ADAMTS13 variant according to the present disclosure displays a level of
proteolytic activity which is greater than 1 times, e.g. one of 21.01 times, 21.02 times, 21.03 times, 21.04
times, 21.05 times, 1.1 times, 21.2 times, 21.3 times, 1.4 times, 1.5 times, 1.6 times, 21.7 times, 21.8
times, 21.9 times, 22 times, 22.1 times, 22.2 times, 22.3 times, 2.4 times, 22.5 times, 22.6 times, 22.7
times, 22.8 times, 22.9 times, 23 times, 23.1 times, 23.2 times, 23.3 times, 23.4 times, 23.5 times, 23.6
times, 23.7 times, 23.8 times, 23.9 times, 24 times, 24.1 times, 24.2 times, 24.3 times, 24.4 times, 24.5
times, 24.6 times, 4.7 times, 24.8 times, 24.9 times or =5 times the level proteolytic activity determined
for wildtype human ADAMTS13 (e.g. a polypeptide comprising, or consisting of, the amino acid sequence
of SEQ ID NO:1, 7 or 8) in the same assay.

In preferred embodiments, an ADAMTS13 variant according to the present disclosure may display a level
of proteolytic activity which is greater than 2.5 times, e.g. one of 22.6 times, 22.7 times, 22.8 times, 22.9
times, 23 times, 23.1 times, 23.2 times, 23.3 times, 23.4 times, 23.5 times, 23.6 times, 23.7 times, 23.8
times, 23.9 times, 24 times, 24.1 times, 24.2 times, 24.3 times, 24.4 times, 24.5 times, 24.6 times, 24.7
times, 24.8 times, 24.9 times or 25 times the level proteolytic activity determined for wildtype human
ADAMTS13 (e.g. a polypeptide comprising, or consisting of, the amino acid sequence of SEQ ID NO:1, 7

or 8) in the same assay.

In some embodiments, an ADAMTS13 variant according to the present disclosure has
improved/increased proteolytic activity as compared to the ADAMTS13
R568K/F592Y/R660K/Y661F/Y665F variant described in Jian et al., Blood (2012) 119: 3836—-3843. In
some embodiments, an ADAMTS13 variant has improved proteolytic activity as compared to a

polypeptide, comprising or consisting of, the amino acid sequence of SEQ ID NO:71.

In some embodiments, an ADAMTS13 variant according to the present disclosure may display a level of

proteolytic activity which is greater than 1 times, e.g. one of 21.01 times, 21.02 times, 21.03 times, 21.04

times, 21.05 times, 21.1 times, 21.2 times, 21.3 times, 21.4 times, 21.5 times, 21.6 times, 21.7 times, 21.8

times, 1.9 times, 22 times, 2.1 times, 22.2 times, 22.3 times, 22.4 times, 22.5 times, 2.6 times, 22.7
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times, 22.8 times, 22.9 times, 23 times, 23.1 times, 23.2 times, 23.3 times, 23.4 times, 23.5 times, 23.6
times, 23.7 times, 23.8 times, 23.9 times, 24 times, 24.1 times, 24 .2 times, 24.3 times, 24.4 times, 24.5
times, 24.6 times, 24.7 times, 24.8 times, 24.9 times or 25 times the level proteolytic activity determined
for the ADAMTS13 R568K/F592Y/R660K/Y661F/Y665F variant (e.g. a polypeptide comprising, or

consisting of, the amino acid sequence of SEQ ID NO:71) in the same assay.

In preferred embodiments, an ADAMTS13 variant according to the present disclosure may display a level
of proteolytic activity which is greater than 2 times, e.g. one of 22.1 times, 22.2 times, 22.3 times, 22.4
times, 22.5 times, 22.6 times, 22.7 times, 22.8 times, 22.9 times, 23 times, 23.1 times, 3.2 times, 23.3
times, 23.4 times, 23.5 times, 23.6 times, 23.7 times, 23.8 times, 23.9 times, 24 times, 24.1 times, 24.2
times, 24.3 times, 24.4 times, 24.5 times, 24.6 times, 24.7 times, 24.8 times, 24.9 times or 25 times the
level proteolytic activity determined for the ADAMTS13 R568K/F592Y/R660K/Y661F/Y665F variant (e.g.
a polypeptide comprising, or consisting of, the amino acid sequence of SEQ ID NO:71) in the same

assay.

In some embodiments, an ADAMTS13 variant according to the present disclosure displays
improved/increased inhibition of VWF-mediated platelet capture as compared to wildtype human
ADAMTS13, and/or the ADAMTS13 R568K/F592Y/R660K/Y661F/Y665F variant described in Jian et al.,
Blood (2012) 119: 3836—3843.

A given variant of ADAMTS13 may be evaluated for its ability to inhibit VWF-mediated platelet capture
under arterial shear stress, and/or for the extent to which it inhibits VWF-mediated platelet capture under
arterial shear stress, in a suitable in vitro assay. An example of such an assay is described in Example 1

herein.

The ability of ADAMTS13 variants to inhibit VWF-mediated platelet capture under arterial shear stress
can be assessed through a FRETS-VWF73 assay. FRETS-VWF73 assays of ADAMTS13-mediated
proteolysis of VWF are described in South et al., 2018.

One way of performing the assay is as follows: Coat Vena8 Fluoro+ biochips (Cellix) with 200 pg/ml
collagen type Ill (Southern Biotech) and block with 1% BSA, 1 mg/ml glucose in HEPES buffer. Combine
washed platelets with red blood cells, and treat with 100 nM PGE1 and 75 mU/ml Apyrase, to prevent
platelet activation, before labelling platelets 10 uM DiOC6. Supplement platelets with 10 pg/ml multimeric
plasma VWF and perfuse over the collagen surface at a constant shear rate of 1500 s-1 (at which platelet
capture is VWF dependant) for 5 minutes. Adhesion of labelled platelets can be visualised by
fluorescence imaging at 250 ms intervals using a 20x objective and analysed using Slidebook software to
determine platelet coverage (%) at 270 seconds. To determine the effect of ADAMTS13 on platelet
capture the assay can be performed in the presence of WT or variant ADAMTS13 at a range of

concentrations. EC50 values can be determined by dose-response curves.
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In some embodiments, an ADAMTS13 variant according to the present disclosure inhibits VWF-mediated
platelet capture to a level which is less than 1 times, e.g. one of £0.99 times, <0.95 times, <0.9 times,
<0.85 times, =0.8 times, £0.75 times, 0.7 times, <0.65 times, 0.6 times, <0.55 times, <0.5 times, £0.45
times, <0.4 times, £0.35 times, <0.3 times, <0.25 times, 0.2 times, <0.15 times or 0.1 times the level to
which VWF-mediated platelet capture is inhibited by wildtype human ADAMTS13 (e.g. a polypeptide

comprising, or consisting of, the amino acid sequence of SEQ ID NO:1, 7 or 8) in the same assay.

In some embodiments, an ADAMTS13 variant according to the present disclosure inhibits VWF-mediated
platelet capture to a level which is less than 1 times, e.g. one of £0.99 times, <0.95 times, <0.9 times,
<0.85 times, 0.8 times, <0.75 times, 0.7 times, <0.65 times, <0.6 times, <0.55 times, <0.5 times, <0.45
times, <0.4 times, <0.35 times, <0.3 times, <0.25 times, 0.2 times, <0.15 times or <0.1 times the level to
which VWF-mediated platelet capture is inhibited by the ADAMTS 13 R568K/F592Y/R660K/Y661F/YE665F
variant (e.g. a polypeptide comprising, or consisting of, the amino acid sequence of SEQ ID NO:71) in the

same assay.

In some embodiments, an ADAMTS13 variant according to the present disclosure displays
improved/increased inhibition of thrombosis as compared to wildtype human ADAMTS13, and/or the
ADAMTS13 R568K/F592Y/R660K/Y661F/YE65F variant described in Jian ef al., Blood (2012) 119: 3836—
3843.

A given variant of ADAMTS13 may be evaluated for its ability to inhibit thrombosis, and/or for the extent

to which it inhibits thrombosis, in a suitable in vitro or in vivo assay.

One such appropriate in vitro assay is performed as follows: platelet-rich plasma or whole blood can be
perfused over a pro-thrombotic surface (collagen and/or tissue factor coated) in a microfluidic perfusion
chamber. Using fluorescently labelled donor platelets and/or fluorescently labelled fibrinogen allows

thrombus formation to be monitored microscopically in real time. Other methods are known in the art.

One such appropriate in vivo assay is performed as follows: application of FeCls to the exposed middle
cerebral artery or the mesenteric arteries of the cremaster muscle in mice or rats. Can be performed in
the presence of fluorescently labelled donor platelets and leukocytes and/or labelled fibrinogen.

Thrombus formation can be visualised in situ using 2-photon microscopy. Other methods are known in

the art.

In some embodiments, an ADAMTS13 variant according to the present disclosure inhibits thrombosis to a
level which is less than 1 times, e.g. one of <0.99 times, 0.95 times, <0.9 times, <0.85 times, <0.8 times,
<0.75 times, <0.7 times, £0.65 times, £0.6 times, <0.55 times, 0.5 times, <0.45 times, <0.4 times, £0.35
times, 0.3 times, <0.25 times, <0.2 times, £0.15 times or 0.1 times the level to which thrombosis is
inhibited by wildtype human ADAMTS13 (e.g. a polypeptide comprising, or consisting of, the amino acid
sequence of SEQ ID NO:1, 7 or 8) in the same assay.
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In some embodiments, an ADAMTS13 variant according to the present disclosure inhibits thrombosis to a
level which is less than 1 times, e.g. one of £0.99 times, <0.95 times, <0.9 times, <0.85 times, <0.8 times,
£0.75 times, 0.7 times, <0.65 times, 0.6 times, £0.55 times, 0.5 times, £0.45 times, <0.4 times, £0.35
times, 0.3 times, <0.25 times, <0.2 times, £0.15 times or 0.1 times the level to which thrombosis is
inhibited by the ADAMTS13 R568K/F592Y/R660K/Y661F/YB65F variant (e.g. a polypeptide comprising,

or consisting of, the amino acid sequence of SEQ ID NO:71) in the same assay.

In some embodiments, an ADAMTS13 variant according to the present disclosure displays
improved/increased inhibition of blood clotting/coagulation as compared to wildtype human ADAMTS13,
and/or the ADAMTS 13 R568K/F592Y/R660K/Y661F/Y665F variant described in Jian et al., Blood (2012)
119: 3836-3843.

A given variant of ADAMTS13 may be evaluated for its ability to inhibit blood clotting/coagulation, and/or

for the extent to which it inhibits blood clotting/coagulation, in a suitable in vitro or in vivo assay.

One such appropriate in vitro assay is performed as follows: blood clotting can be measured simply using
a turbidity assay. The absorbance of blood (or more often platelet rich or platelet poor plasmay) is
measured at 405 nm and increases upon addition of thrombin or tissue factor, as fibrinogen is converted

to fibrin forming a clot. Other methods are known in the art.

The time taken for cessation of bleeding, following transverse amputation of the tail of a rodent, can be

used as an in vivo assay. Other methods are known in the art.

In some embodiments, an ADAMTS13 variant according to the present disclosure inhibits blood
clotting/coagulation to a level which is less than 1 times, e.g. one of £0.99 times, £0.95 times, <0.9 times,
<0.85 times, <0.8 times, <0.75 times, <0.7 times, <0.65 times, <0.6 times, <0.55 times, <0.5 times, <0.45
times, <0.4 times, <0.35 times, 0.3 times, <0.25 times, 0.2 times, <0.15 times or 0.1 times the level to
which blood clotting/coagulation is inhibited by wildtype human ADAMTS13 (e.g. a polypeptide

comprising, or consisting of, the amino acid sequence of SEQ ID NO:1, 7 or 8) in the same assay.

In some embodiments, an ADAMTS13 variant according to the present disclosure inhibits blood
clotting/coagulation to a level which is less than 1 times, e.g. one of £0.99 times, £0.95 times, 0.9 times,
<0.85 times, <0.8 times, <0.75 times, 0.7 times, <0.65 times, <0.6 times, <0.55 times, <0.5 times, <0.45
times, 0.4 times, <0.35 times, <0.3 times, <0.25 times, <0.2 times, <0.15 times or <0.1 times the level to
which blood clotting/coagulation is inhibited by the ADAMTS13 R568K/F592Y/R660K/Y661F/Y665F
variant (e.g. a polypeptide comprising, or consisting of, the amino acid sequence of SEQ ID NO:71) in the

same assay.
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In some embodiments, an ADAMTS13 variant according to the present disclosure displays
improved/increased inhibition of inflammation as compared to wildtype human ADAMTS13, and/or the
ADAMTS13 R568K/F592Y/R660K/Y661F/YE65F variant described in Jian et al., Blood (2012) 119: 3836—
3843.

A given variant of ADAMTS13 may be evaluated for its ability to inhibit inflammation, and/or for the extent
to which it inhibits inflammation, in a suitable in vitro or in vivo assay. An example of such an assay is

described in Example 1 herein.

As described in the examples, magnetic resonance imaging (MRI) scans can be used to assess levels of

inflammation. Other methods of assessing inflammation are known in the art.

In the examples, the efficacy of ADAMTS13 variants is defined as a reduction in R2* in MGE MRI scans
(indicating reduced vascular inflammation in the brain) and/or reduced reactive VWF species in the

plasma.

In some embodiments, an ADAMTS13 variant according to the present disclosure inhibits inflammation to
a level which is less than 1 times, e.g. one of £0.99 times, <0.95 times, <0.9 times, <0.85 times, <0.8
times, <0.75 times, <0.7 times, <0.65 times, £0.6 times, £0.55 times, £0.5 times, £0.45 times, <0.4 times,
£0.35 times, 0.3 times, £0.25 times, £0.2 times, <0.15 times or 0.1 times the level to which
inflammation is inhibited by wildtype human ADAMTS13 (e.g. a polypeptide comprising, or consisting of,

the amino acid sequence of SEQ ID NO:1, 7 or 8) in the same assay.

In some embodiments, an ADAMTS13 variant according to the present disclosure inhibits inflammation to
a level which is less than 1 times, e.g. one of £0.99 times, <0.95 times, <0.9 times, <0.85 times, <0.8
times, <0.75 times, <0.7 times, <0.65 times, 0.6 times, £0.55 times, <0.5 times, <0.45 times, <0.4 times,
<0.35 times, <0.3 times, <0.25 times, 0.2 times, <0.15 times or <0.1 times the level to which
inflammation is inhibited by the ADAMTS13 R568K/F592Y/R660K/Y661F/Y665F variant (e.g. a

polypeptide comprising, or consisting of, the amino acid sequence of SEQ ID NO:71) in the same assay.

Additional sequences and linkers

In some embodiments, ADAMTS13 variants according to the present disclosure may additionally

comprise one or more further amino acids or sequences of amino acids.

In some embodiments, an ADAMTS13 variant according to the present disclosure comprise one or more
linker sequences, e.g. between amino acid sequences of the ADAMTS13 variant. A linker sequence may
be provided at one or both ends of one or more of a specified amino acid sequence of the ADAMTS13

variant.
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Linker sequences are known to the skilled person, and are described, for example in Chen et al., Adv
Drug Deliv Rev (2013) 65(10): 1357-1369, which is hereby incorporated by reference in its entirety. In
some embodiments, a linker sequence may be a flexible linker sequence. Flexible linker sequences allow
for relative movement of the amino acid sequences which are linked by the linker sequence. Flexible
linkers are known to the skilled person, and several are identified in Chen et al., Adv Drug Deliv Rev
(2013) 65(10): 1357-1369. Flexible linker sequences often comprise high proportions of glycine and/or

serine residues.

In some embodiments, the linker sequence comprises at least one glycine residue and/or at least one
serine residue. In some embodiments the linker sequence consists of glycine and serine residues. In
some embodiments, the linker sequence comprises one or more copies (e.g. in tandem) of the sequence
motif G4S. In some embodiments, the linker sequence has a length of 1-2, 1-3, 1-4, 1-5, 1-10, 1-15, 1-20,

1-25, or 1-30 amino acids.

An ADAMTS13 variant may comprise amino acid sequence(s) to facilitate expression, folding, trafficking,
processing, purification or detection of the polypeptide. For example, the ADAMTS13 variants may
comprise a sequence encoding a His, (e.g. 6XHis), Myc, GST, MBP, FLAG, HA, E, or Biotin tag,
optionally at the N- or C- terminus of the polypeptide. By way of illustration, the ADAMTS13 variants
exemplified herein comprise a C-terminal Myc/6XHis tag.

In some embodiments, an ADAMTS13 variant further comprises a detectable moiety, e.g. a fluorescent,

luminescent, immuno-detectable, radio, chemical, nucleic acid or enzymatic label.

In some embodiments, an ADAMTS13 variant further comprises a signal peptide (also known as a leader
sequence or signal sequence). Signal peptides normally consist of a sequence of 5-30 hydrophobic
amino acids, which form a single alpha helix. Secreted proteins and proteins expressed at the cell surface

often comprise signal peptides.

The signal peptide may be present at the N-terminus of the polypeptide, and may be present in the newly-
synthesised polypeptide. The signal peptide provides for efficient trafficking and secretion of the
polypeptide. Signal peptides are often removed by cleavage, and thus are not comprised in the mature

polypeptide secreted from the cell expressing the polypeptide.

Signal peptides are known for many proteins, and are recorded in databases such as GenBank, UniProt,
Swiss-Prot, TrEMBL, Protein Information Resource, Protein Data Bank, Ensembl, and InterPro, and/or
can be identified/predicted e.g. using amino acid sequence analysis tools such as SignalP (Petersen et
al., 2011 Nature Methods 8: 785-786) or Signal-BLAST (Frank and Sippl, 2008 Bioinformatics 24: 2172-
2176). In some embodiments, the signal peptide comprises or consists of an amino acid sequence having
at least 60%, preferably one of 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% or greater amino acid sequence identity to SEQ ID NO:5.
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Labels and conjugates
In some embodiments, an ADAMTS13 variant according to the present disclosure additionally comprises

a label or conjugate.

In some embodiments, the detectable moiety may be a fluorescent label, phosphorescent label,
luminescent label, immuno-detectable label (e.g. an epitope tag), radiolabel, chemical, nucleic acid or
enzymatic label. The ADAMTS13 variant may be covalently or non-covalently labelled with the detectable

moiety.

Fluorescent labels include e.g. fluorescein, rhodamine, allophycocyanin, eosine and NDB, green
fluorescent protein (GFP), chelates of rare earths such as europium (Eu), terbium (Tb) and samarium
(Sm), tetramethyl rhodamine, Texas Red, 4-methyl umbelliferone, 7-amino-4-methyl coumarin, Cy3, and
Cy5. Radiolabels include radioisotopes such as lodine'23, lodine'?, lodine'28, lodine™", lodine'33,
Bromine””, Technetium®™, Indium™", Indium''3m, Gallium®”, Gallium®8, Ruthenium®, Ruthenium®,
Ruthenium193, Ruthenium95, Mercury?®”, Mercury?%3, Rhenium®m, Rhenium'', Rhenium'%, Scandium*’,
Tellurium™'™ Tellurium'?m, Tellurium'25™, Thulium'65, ThuliumI'®”, Thulium'¢¢, Copper®’, Fluorine'®,
Yitrium®0, Palladium00, Bismuth2'” and Antimony2''. Luminescent labels include as radioluminescent,
chemiluminescent (e.g. acridinium ester, luminol, isoluminol) and bioluminescent labels. Immuno-
detectable labels include haptens, peptides/polypeptides, antibodies, receptors and ligands such as
biotin, avidin, streptavidin or digoxigenin. Nucleic acid labels include aptamers. Enzymatic labels include

e.g. peroxidase, alkaline phosphatase, glucose oxidase, beta-galactosidase and luciferase.

In some embodiments, the ADAMTS13 variant is conjugated to a chemical moiety. The chemical moiety
may be a moiety for providing a therapeutic effect. Antibody-drug conjugates are reviewed e.g. in Parslow
et al., Biomedicines. 2016 Sep; 4(3):14. In some embodiments, the chemical moiety may be a drug
moiety (e.g. a cytotoxic agent). In some embodiments, the drug moiety may be a chemotherapeutic
agent. In some embodiments, the drug moiety is selected from calicheamicin, DM1, DM4,
monomethylauristatin E (MMAE), monomethylauristatin F (MMAF), SN-38, doxorubicin, duocarmycin,
D6.5 and PBD.

Nucleic acids, cells, compositions and kits

The present disclosure provides a nucleic acid encoding a polypeptide or according to the present
disclosure. In some embodiments the nucleic acid comprises or consists of DNA and/or RNA.

The present disclosure also provides a vector comprising the nucleic acid according to the present

disclosure.

Nucleic acids and vectors according to the present disclosure may be provided in purified or isolated

form, i.e. from other nucleic acid, or naturally-occurring biological material.

The nucleotide sequence may be contained in a vector, e.g. an expression vector. A “vector” as used

herein is a nucleic acid molecule used as a vehicle to transfer exogenous nucleic acid into a cell. The

vector may be a vector for expression of the nucleic acid in the cell. Such vectors may include a promoter
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sequence operably linked to the nucleotide sequence encoding the sequence to be expressed. A vector
may also include a termination codon and expression enhancers. Any suitable vectors, promoters,
enhancers and termination codons known in the art may be used to express a peptide or polypeptide

from a vector according to the present disclosure.

The term “operably linked” may include the situation where a selected nucleic acid sequence and
regulatory nucleic acid sequence (e.g. promoter and/or enhancer) are covalently linked in such a way as
to place the expression of nucleic acid sequence under the influence or control of the regulatory
sequence (thereby forming an expression cassette). Thus a regulatory sequence is operably linked to the
selected nucleic acid sequence if the regulatory sequence is capable of effecting transcription of the
nucleic acid sequence. The resulting transcript(s) may then be translated into a desired

peptide/polypeptide.

The nucleic acid and/or vector according to the present disclosure is preferably provided for introduction
into a cell. Suitable vectors include plasmids, binary vectors, DNA vectors, mRNA vectors, viral vectors
(e.g- gammaretroviral vectors (e.g. murine Leukemia virus (MLV)-derived vectors), lentiviral vectors,
adenovirus vectors, adeno-associated virus vectors, vaccinia virus vectors and herpesvirus vectors),
transposon-based vectors, and artificial chromosomes (e.g. yeast artificial chromosomes), e.g. as
described in Maus et al., Annu Rev Immunol (2014} 32:189-225 or Morgan and Boyerinas, Biomedicines
2016 4, 9, which are both hereby incorporated by reference in its entirety.

In some embodiments, the vector may be a eukaryotic vector, e.g. a vector comprising the elements
necessary for expression of protein from the vector in a eukaryotic cell. In some embodiments, the vector
may be a mammalian vector, e.g. comprising a cytomegalovirus (CMV) or SV40 promoter to drive protein
expression. In some embodiments, the viral vector may be a lentiviral, retroviral, adenoviral, or Herpes
Simplex Virus vector. In some embodiments, the lentiviral vector may be pELNS, or may be derived from
pELNS.

In some embodiments, the nucleic acid according to the present disclosure comprises, or consists of, a
nucleic acid sequence having at least 60%, 65%, 70%, 75%, 80%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% sequence identity to SEQ ID NOs:86, 87,
88, 89, 90, 91, 92, 93, 94 or 95 or to a nucleic acid sequence encoding the same amino acid sequence as
one of SEQ ID NOs:86, 87, 88, 89, 90, 91, 92, 93, 94 or 95 as a result of codon degeneracy.

Cells comprising/expressing ADAMTS13 variants

The present disclosure also provides a cell comprising or expressing an ADAMTS13 variant according to
the present disclosure. Also provided is a cell comprising or expressing a nucleic acid or a vector
according to the present disclosure. The cell comprising or expressing an ADAMTS13 variant, nucleic
acid or vector according to the present disclosure may secrete an ADAMTS13 variant according to the
present disclosure. That is, expression of an ADAMTS13 variant, nucleic acid or vector may result in the
soluble production of an ADAMTS13 variant according of the present disclosure from the cell.
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The cell may be a eukaryotic cell, e.g. a mammalian cell. The mammal may be a primate (rhesus,
cynomolgous, non-human primate or human) or a non-human mammal (e.g. rabbit, guinea pig, rat,
mouse or other rodent (including any animal in the order Rodentia), cat, dog, pig, sheep, goat, cattle
(including cows, e.g. dairy cows, or any animal in the order Bos), horse (including any animal in the order
Equidae), donkey, and non-human primate).

In some embodiments, the cell is, or is derived from, a cell type commonly used for the expression of
polypeptides for use in therapy in humans. Exemplary cells are described e.g. in Kunert and Reinhart,
Appl Microbiol Biotechnol. (2016) 100:3451-3461 (hereby incorporated by reference in its entirety), and
include e.g. CHO, HEK 293, PER.C6, NSO and BHK cells.

The present disclosure also provides a method for producing a cell comprising a nucleic acid(s) or
vector(s) according to the present disclosure, comprising introducing a nucleic acid or a vector according
to the present disclosure into a cell. In some embodiments, introducing an isolated nucleic acid(s) or
vector(s) according to the present disclosure into a cell comprises transformation, transfection,

electroporation or transduction (e.g. retroviral transduction).

The present disclosure also provides a method for producing a cell expressing/comprising an ADAMTS13
variant according to the present disclosure, comprising introducing a nucleic acid or a vector according to
the present disclosure in a cell. In some embodiments, the methods additionally comprise culturing the
cell under conditions suitable for expression of the nucleic acid(s) or vector(s) by the cell. In some

embodiments, the methods are performed in vitro.

The present disclosure also provides cells obtained or obtainable by the methods according to the
present disclosure.

Producing the ADAMTS13 variants
ADAMTS13 variants according to the present disclosure may be prepared according to methods for the

production of polypeptides known to the skilled person.

Polypeptides may be prepared by chemical synthesis, e.g. liquid or solid phase synthesis. For example,
peptides/polypeptides can by synthesised using the methods described in, for example, Chandrudu et al.,
Molecules (2013), 18: 4373-4388, which is hereby incorporated by reference in its entirety.

Alternatively, polypeptides may be produced by recombinant expression. Molecular biology techniques
suitable for recombinant production of polypeptides are well known in the art, such as those set out in
Green and Sambrook, Molecular Cloning: A Laboratory Manual (4th Edition), Cold Spring Harbor Press,
2012, and in Nat Methods. (2008); 5(2): 135-146 both of which are hereby incorporated by reference in
their entirety.

For recombinant production according to the present disclosure, any cell suitable for the expression of
polypeptides may be used. The cell may be a prokaryote or eukaryote. In some embodiments the cell is a
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prokaryotic cell, such as a cell of archaea or bacteria. In some embodiments the bacteria may be Gram-
negative bacteria such as bacteria of the family Enterobacteriaceae, for example Escherichia coli. In
some embodiments, the cell is a eukaryotic cell such as a yeast cell, a plant cell, insect cell or a

mammalian cell, e.g. a cell described hereinabove.

In some cases, the cell is not a prokaryotic cell because some prokaryotic cells do not allow for the same
folding or post-translational modifications as eukaryotic cells. In addition, very high expression levels are
possible in eukaryotes and proteins can be easier to purify from eukaryotes using appropriate tags.

Specific plasmids may also be utilised which enhance secretion of the protein into the media.

Production may involve culture or fermentation of a eukaryotic cell modified to express the polypeptide(s)
of interest. The culture or fermentation may be performed in a bioreactor provided with an appropriate
supply of nutrients, air/oxygen and/or growth factors. Secreted proteins can be collected by partitioning
culture media/fermentation broth from the cells, extracting the protein content, and separating individual
proteins to isolate secreted polypeptide(s). Culture, fermentation and separation techniques are well
known to those of skill in the art, and are described, for example, in Green and Sambrook, Molecular

Cloning: A Laboratory Manual (4th Edition; incorporated by reference herein above).

Bioreactors include one or more vessels in which cells may be cultured. Culture in the bioreactor may
occur continuously, with a continuous flow of reactants into, and a continuous flow of cultured cells from,
the reactor. Alternatively, the culture may occur in batches. The bioreactor monitors and controls
environmental conditions such as pH, oxygen, flow rates into and out of, and agitation within the vessel

such that optimum conditions are provided for the cells being cultured.

Following culturing the cells that express the polypeptide(s) of interest may be isolated. Any suitable
method for separating proteins from cells known in the art may be used. In order to isolate the
polypeptide, it may be necessary to separate the cells from nutrient medium. If the polypeptide(s) are
secreted from the cells, the cells may be separated by centrifugation from the culture media that contains
the secreted polypeptide(s) of interest. If the polypeptide(s) of interest collect within the cell, protein
isolation may comprise centrifugation to separate cells from cell culture medium, treatment of the cell
pellet with a lysis buffer, and cell disruption e.g. by sonification, rapid freeze-thaw or osmotic lysis.

It may then be desirable to isolate the polypeptide(s) of interest from the supernatant or culture medium,
which may contain other protein and non-protein components. A common approach to separating protein
components from a supernatant or culture medium is by precipitation. Proteins of different solubilities are
precipitated at different concentrations of precipitating agent such as ammonium sulfate. For example, at
low concentrations of precipitating agent, water soluble proteins are extracted. Thus, by adding different
increasing concentrations of precipitating agent, proteins of different solubilities may be distinguished.
Dialysis may be subsequently used to remove ammonium sulfate from the separated proteins.

Other methods for isolating/purifying polypeptides are known in the art, for example ion exchange
chromatography and size chromatography. The polypeptide may also be affinity-purified using an
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appropriate binding partner for a molecular tag on the polypeptide (e.g. a His, FLAG, Myc, GST, MBP,
HA, E, or Biotin tag). These techniques be used as an alternative to precipitation, or may be performed
subsequently to precipitation. In some cases it may further be desired to process the polypeptide, e.g. to

remove a sequence of amino acids, molecular tag, moiety, etc.

In some embodiments, treatment is with an appropriate endopeptidase for the cleavage and removal of
an amino acid sequence. In some embodiments, treatment is with an enzyme to remove the moiety of
interest. In some embodiments, the polypeptide is treated to remove glycans (i.e. the polypeptide is

degylcosylated), e.g. by treatment with a glycosidase such as with a Peptide:N-glycosidase (PNGase).

Other methods for distinguishing different proteins are known in the art, for example ion exchange
chromatography and size chromatography. These may be used as an alternative to precipitation or may

be performed subsequently to precipitation.

Once the polypeptide(s) of interest have been isolated from culture it may be desired or necessary to
concentrate the polypeptide(s). A number of methods for concentrating proteins are known in the art,

such as ultrafiltration or lyophilisation.

In some embodiments, the production of the polypeptide occurs in vivo, e.g. after introduction to the host
of a cell comprising a nucleic acid or vector encoding an ADAMTS13 variant of the present disclosure, or
following introduction into a cell of the host of a nucleic acid or vector encoding an ADAMTS13 variant of
the present disclosure. In such embodiments, the polypeptide is transcribed, translated and post-
translationally processed to the mature polypeptide. In some embodiments, the polypeptide is produced

in situ at the desired location in the host.

Compositions
The present disclosure also provides compositions comprising the ADAMTS13 variants, nucleic acids,

expression vectors and cells described herein.

The ADAMTS13 variants, nucleic acids, expression vectors and cells described herein may be formulated
as pharmaceutical compositions or medicaments for clinical use and may comprise a pharmaceutically
acceptable carrier, diluent, excipient or adjuvant. The composition may be formulated for topical,
parenteral, systemic, intracavitary, intravenous, intra-arterial, intramuscular, intrathecal, intraocular,
intraconjunctival, intratumoral, subcutaneous, intradermal, intrathecal, oral or transdermal routes of

administration which may include injection or infusion.

Suitable formulations may comprise an ADAMTS13 variant in a sterile or isotonic medium. Medicaments
and pharmaceutical compositions may be formulated in fluid, including gel, form. Fluid formulations may
be formulated for administration by injection or infusion (e.g. via catheter) to a selected region of the
human or animal body.
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In some embodiments the composition is formulated for injection or infusion, e.g. into a blood vessel or

tissue/organ of interest.

The present disclosure also provides methods for the production of pharmaceutically useful compositions,
such methods of production may comprise one or more steps selected from: producing an ADAMTS13
variant, nucleic acid, expression vector or cell described herein; isolating an ADAMTS13 variant, nucleic
acid, expression vector or cell described herein; and/or mixing an ADAMTS13 variant, nucleic acid,
expression vector or cell described herein with a pharmaceutically acceptable carrier, adjuvant, excipient

or diluent.

For example, a further aspect the present disclosure provides a method of formulating or producing a
medicament or pharmaceutical composition for use in the treatment of a disease/condition (e.g. a disease
described hereinbelow), the method comprising formulating a pharmaceutical composition or medicament
by mixing an ADAMTS13 variant, nucleic acid, expression vector or cell described herein with a
pharmaceutically acceptable carrier, adjuvant, excipient or diluent.

In aspects and embodiments of the present disclosure, an ADAMTS13 variant may be provided in a

composition comprising particular chemical constituents in specified concentrations/proportions.

In some embodiments, an ADAMTS13 variant is provided in a buffer. As used herein, a "buffer" refers to
a buffered solution that resists changes in pH by the action of its acid-base conjugate components. A
buffer of the present disclosure preferably has a pH in the range from about 4.5 to about 7.0, preferably
from about 5.0 to about 6.5. Examples of buffers that will control the pH in this range include acetate,
histidine, histidine-arginine, histidine-methionine and other organic acid buffers.

Kits
In some aspects of the present disclosure a kit of parts is provided. In some embodiments the kit may
have at least one container having a predetermined quantity of an ADAMTS13 variant, nucleic acid,

expression vector, cell or composition described herein.

In some embodiments, the kit may comprise materials for producing an ADAMTS13 variant, nucleic acid,
expression vector, cell or composition described herein. For example, the kit may comprise materials for
modifying a cell to express or comprise an ADAMTS13 variant, nucleic acid, expression vector, according
to the present disclosure, or materials for introducing into a cell the nucleic acid, expression vector,

according to the present disclosure.

The kit may provide an ADAMTS13 variant, nucleic acid, expression vector, cell or composition together
with instructions for administration to a patient in order to treat or prevent a specified disease/condition,
e.g. a disease/condition described hereinbelow.

In some embodiments the kit may further comprise at least one container having a predetermined
guantity of another therapeutic/prophylactic agent (e.g. a therapeutic/prophylactic agent for the
87



20

25

30

35

40

WO 2022/175666 PCT/GB2022/050427

treatment/prevention of a disease/condition described herein). In such embodiments, the kit may also
comprise a second medicament or pharmaceutical composition such that the two medicaments or
pharmaceutical compositions may be administered simultaneously or separately such that they provide a

combined treatment/prevention for the specific disease or condition.

Therapeutic and prophylactic applications

The ADAMTS13 variants, nucleic acids, vectors, cells and pharmaceutical compositions described herein
find use in therapeutic and prophylactic methods.

The present disclosure provides an ADAMTS13 variant, nucleic acid, vector, cell or pharmaceutical
composition according to the present disclosure for use in a method of medical treatment or prophylaxis.
The present disclosure also provides the use of an ADAMTS13 variant, nucleic acid, vector, cell or
pharmaceutical composition according to the present disclosure in the manufacture of a medicament for
treating or preventing a disease or condition. The present disclosure also provides a method of treating or
preventing a disease or condition, comprising administering to a subject a therapeutically or
prophylactically effective amount of an ADAMTS 13 variant, nucleic acid, vector, cell or pharmaceutical

composition according to the present disclosure.

The methods may be effective to reduce the development or progression of a disease/condition,
alleviation of the symptoms of a disease/condition or reduction in the pathology of a disease/condition.
The methods may be effective to prevent progression of the disease/condition, e.g. to prevent worsening
of, or to slow the rate of development of, the disease/condition. In some embodiments the methods may
lead to an improvement in the disease/condition, €.g. a reduction in the symptoms of the
disease/condition or reduction in some other correlate of the severity/activity of the disease/condition. In
some embodiments the methods may prevent development of the disease/condition a later stage (e.g. a

chronic stage).

It will be appreciated that the articles of the present disclosure may be used for the treatment/prevention
of any disease/condition that would derive therapeutic or prophylactic benefit from a reduction in the level
and/or activity of VWF, and/or the level and/or activity of a complex comprising VWF (e.g. a multimeric
complex, e.g. UL-VWF multimers). For example, the disease/condition may be a disease/condition in
which VWF and/or a complex comprising VWF are pathologically implicated, e.g. a disease/condition in
which an increased level of VWF and/or a complex comprising VWF is positively associated with the
onset, development or progression of the disease/condition, and/or severity of one or more symptoms of
the disease/condition, or for which an increased level of VWF and/or a complex comprising VWF is a risk

factor for the onset, development or progression of the disease/condition.

In particular, the articles of the present disclosure may be used for the treatment/prevention of any

disease/condition that would derive therapeutic or prophylactic benefit from inhibition of thrombosis. For

example, the disease/condition may be a disease/condition in which thrombosis is pathologically

implicated, e.g. a disease/condition in which thrombosis is positively associated with the onset,

development or progression of the disease/condition, and/or severity of one or more symptoms of the
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disease/condition, or for which thrombosis is a risk factor for the onset, development or progression of the

disease/condition.

It will also be appreciated that the articles of the present disclosure may be used for the
treatment/prevention of any disease/condition that would derive therapeutic or prophylactic benefit from
an increased level of ADAMTS13 or ADAMTS13 proteolytic activity. For example, the disease/condition
may be a disease/condition in deficiency/insufficiency of ADAMTS13 or ADAMTS13 proteolytic activity is
pathologically implicated, e.g. a disease/condition in which a decrease in the level of ADAMTS13 and/or a
decrease in the level of ADAMTS13 proteolytic activity is positively associated with the onset,
development or progression of the disease/condition, and/or severity of one or more symptoms of the
disease/condition, or for which a decrease in the level of ADAMTS13 and/or a decrease in the level of
ADAMTS13 proteolytic activity is a risk factor for the onset, development or progression of the

disease/condition.

In some embodiments, the disease/condition to be treated/prevented in accordance with the present
disclosure is a disease/condition characterised by an increase in the level of VWF and/or a complex
comprising VWF, e.g. as compared to the level of VWF and/or a complex comprising VWF in the absence

of the disease/condition.

In particular, the ADAMTS13 variants, nucleic acids, vectors, cells and pharmaceutical compositions
according to the present disclosure find use to treat or prevent diseases/conditions associated with VWF
and/or a complex comprising VWF, e.g. diseases associated with elevated levels or activity of VWF

and/or a complex comprising VWF.

In accordance with various aspects of the present disclosure, a method of treating and/or preventing a
disease/condition described herein may comprise one or more of the following: reducing the level or
activity of VWF, reducing the level or activity of a complex comprising VWF; reducing the level of a
correlate of the level or activity of VWF, reducing the level of a correlate of the level or activity of a
complex comprising VWF, reducing or inhibiting thrombosis; reducing or inhibiting blood
clotting/coagulation; reducing or inhibiting inflammation; increasing the level of ADAMTS13 proteolytic
activity, increasing proteolysis of VWF and/or complexes comprising VWF.

Thrombotic thrombocytopenic purpura (TTP) is characterised by a severe deficiency in ADAMTS13 either
through acquired auto-antibodies that inhibit function or enhance clearance (idiopathic) or through loss of
functional mutations in the ADAMTS13 gene (congenital). Acute episodes feature disseminated UL-VWF
rich microthrombi leading to multiple organ ischemia and mortality in 20% of patients with a high risk of
reoccurring relapses in those who survive. Current therapies include time-consuming plasma infusions
which replenish functional ADAMTS13 levels but run the risk of introducing further complications including
severe allergic reactions, volume overload and harmful blood-borne diseases (Sadler 2008; Kremer
Hovinga et al. 2017). Recombinant human ADAMTS13 (Bax930 - NCT03393975) is shown to have a
comparable half-life and pharmacokinetic profile to plasma-derived ADAMTS13 and is currently in phase
3 clinical trials for patients with congenital TTP (Scully et al. 2017). However, using an improved
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ADAMTS13 variant in this setting has the potential to further reduce dosage and hospital stays and
broaden treatment options appropriate to idiopathic TTP if the variant is unrecognisable to wildtype
ADAMTS13 auto-antibodies.

Subarachnoid haemorrhage (SAH) accounts for 5% of all strokes and is associated with very poor
outcomes with fatality rates in 35% in the first three months and only ~55% of patients regaining
independent function (Macdonald and Schweizer 2017). Following the early phase of brain injury one
third of patients experience delayed cerebral ischemia caused by microthrombosis 3-14 days after
haemorrhage leading to further inflammation and neurological deterioration. SAH patient studies reveal
elevated VWF and lowered ADAMTS13 levels following bleeding compared to healthy controls (Kumar et
al. 2017). Protection against microglial activation and neuronal injury is observed in VWF deficient mice
post-SAH (Wan et al. 2018) and systemic administration of ADAMTS13 ameliorated microthrombosis,
apoptosis and neuroinflammation, improving neurological function (Muroi et al. 2014). Evidence also
suggests a role of the ADAMTS13-VWF axis in intracerebral haemorrhage (ICH). Recombinant
ADAMTS13 was shown to decrease microglial activation, neutrophil accumulation, protect against blood

brain barrier breakdown and improve neurological outcomes in a murine ICH model (Cai et al. 2015).

Chronic Thromboembolic Pulmonary Hypotension (CTEPH) is a progressive disease caused by
disseminated thrombi in the pulmonary vasculature, which if left untreated can lead to right-sided heart
failure. Newnham and colleagues demonstrated CTEPH patients have decreased ADAMTS13 and
increased VWF plasma levels compared to healthy controls (Newnham et al. 2019). Currently, removal of
pulmonary obstructions by surgery is the definitive treatment option for CTEPH however the potential

thrombolytic use of ADAMTS13 could circumvent problems which exist with operability.

The importance of VWF-ADAMTS13 in murine models of Myocardial Infarction (Ml) has been clearly
demonstrated (Witsch et al. 2018). A meta-analysis of patient data described low levels of ADAMTS13
associated with increased risk of MI, however, the study did not find a synergy with high VWF levels
conflicting with the relationship seen in ischemic stroke (Maino et al. 2015). In ST-elevation myocardial
infarction (STEMI) patients, Ml is associated with higher VWF and lower ADAMTS13 activity, however
administration of recombinant ADAMTS13 in a porcine model of acute Ml showed no effect on infarct size
(Eerenberg et al. 2016). In unstable angina (UA) patients, an unfavourable VWF:ADAMTS13 ratio
remained for up to 6 months after the acute phase, indicating a prolonged period of thrombogenicity and

increased potential of platelet clot formation in the chronic phase (Fuchigami et al. 2008).

ADAMTS13 deficiency has also been linked to other ischemia/reperfusion pathologies. Using data from
the Rotterdam Study, a general population based study in the Netherlands, Sedaghat et al found that
higher VWF:ADAMTS13 ratio and lower ADAMTS13 levels are independently associated with a steeper
decline in kidney function (Sedaghat et al. 2016). More recently, using murine models of kidney
ischemia/reperfusion injury two parallel studies demonstrated the protective action of recombinant
ADAMTS13 in alleviating immune cell infiltration and kidney damage (Zhou et al. 2019; Ono et al. 2019).
These results are corroborated in VWF-/- mice which sustain less kidney damage than wildtype controls
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(Ono et al. 2019). In addition, Urisono et al., report on partial protection against hepatic
ischemia/reperfusion injury in VWF-/- mice compared to wildtype controls (Urisono et al. 2018).

In diabetic patients, clinical reports suggest an association between low levels of ADAMTS13 and
microvascular complications such as nephropathy (kidney disease) (Taniguchi et al. 2010). Interestingly,
one study demonstrated an ADAMTS13 single nucleotide polymorphism [Pro618Ala] reduced the
proteolytic activity of ADAMTS13 and was associated with increased incidence of renal and
cardiovascular events in type 2 diabetic patients (Rurali et al. 2013). Animal models show decreased
kidney function is exacerbated by ADAMTS13 deficiency in wildtype mice and ameliorated in
ADAMTS13-/- VWF-/- double knockout mice, displaying a VWF dependent effect (Dhanesha et al. 2017).
These results indicate the VWF-ADAMTS13 axis is responsible at least in part for the endothelial
dysfunction which occurs in diabetic vascular pathology and that patients could benefit from ADAMTS13

therapy.

Almost 30 years ago the BMJ reported that patients with Crohn’s Disease, ulcerative colitis and bacterial
diarrhoea have higher levels of circulating VWF (Stevens et al. 1992). More recently, a murine model of
colitis demonstrated enhanced VWF-rich thrombi in the colon and propagation of intestinal inflammation
in ADAMTS13 deficient mice which was reduced upon administration of recombinant human ADAMTS13.
The same paper also identified areas of marked VWF staining in human colitis colonic tissue compared to
healthy controls, providing a strong case for VWF-ADAMTS13 imbalance in exacerbation of inflammatory
bowel disease (Zitomersky et al. 2017). The proposed mechanism of increased VWF release from the
colonic endothelium, thrombocytosis, ischemia and further VWF release presents an opportunity for an
ADAMTS18 intervention aimed at breaking this vicious cycle and limiting further detrimental inflammation.
It is likely that there are still many undocumented indications for therapeutic use of ADAMTS13 given that
much of the research discussed here has been conducted only in the last 5 years. Analysis of population
data, such as that provided by The Rotterdam Study, can help to pinpoint certain diseases where
abnormal VWF or ADAMTS13 activity might play a role in pathology. Indeed analysis of data collected in
the same study highlighted a link between low ADAMTS13 levels and risk of dementia (Wolters et al.
2018). As research continues to identify pathological inflammation as an instigator in a wide variety of

diseases, applications such as this one could prove to be invaluable in multiple settings.

In some embodiments, the disease/condition to be treated/prevented in accordance with the present
disclosure is characterised by an increased level and/or activity of VWF, and/or an increased level and/or
activity of a complex comprising VWF (e.g. as compared to the level in the healthy state (i.e. in the
absence of the disease/condition)). In some embodiments, the disease/condition to be treated/prevented
is characterised by a reduced level of ADAMTS13 and/or a reduced level of ADAMTS13 proteolytic
activity (e.g. as compared to the level in the healthy state (i.e. in the absence of the disease/condition)). A
reduced level of ADAMTS13 and/or a reduced level of ADAMTS13 proteolytic activity may be referred to
herein as ‘ADAMTS13 insufficiency’.
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In some embodiments, the articles of the present disclosure are provided for use in the
treatment/prevention of thrombosis, or a disease/condition characterised by thrombosis. The articles of

the present disclosure may be employed as anti-clotting/anti-coagulant agents.

In some embodiments, the articles of the present disclosure are provided for use in the

treatment/prevention of inflammation, or a disease/condition characterised by inflammation.

In some embodiments, the disease/condition to be treated/prevented in accordance with the present
disclosure selected from: a disease/condition characterised by thrombosis, a disease/condition
characterised by inflammation, thrombotic thrombocytopenic purpura (TTP), ischaemic stroke,
haemorrhagic stroke, subarachnoid haemorrhage (SAH), intracerebral haemorrhage (ICH), chronic
thromboembolic pulmonary hypotension (CTEPH), myocardial infarction (MI), ST-elevation myocardial
infarction (STEMI), unstable angina (UA), ischemia, reperfusion, deep venous thrombosis, pulmonary
embolism, intravascular coagulation (DIC), hemolytic-uremic syndrome (HUS), cerebral infarction,
systemic lupus erythematosus (SLE), disease cause by infection with a SARSr-CoV (e.g. SARS-CoV-2;
e.g. COVID-19), acute respiratory distress syndrome (ARDS), pneumonia, kidney damage, nephropathy,
microvascular diseases, dementia, Crohn’s disease, inflammatory bowel disease, ulcerative colitis, and

bacterial diarrhoea.

Administration of the articles of the present disclosure is preferably in a "therapeutically effective” or
“prophylactically effective” amount, this being sufficient to show therapeutic or prophylactic benefit to the
subject. The actual amount administered, and rate and time-course of administration, will depend on the
nature and severity of the disease/condition and the particular article administered. Prescription of
treatment, e.g. decisions on dosage etc., is within the responsibility of general practitioners and other
medical doctors, and typically takes account of the disease/disorder to be treated, the condition of the
individual subject, the site of delivery, the method of administration and other factors known to
practitioners. Examples of the techniques and protocols mentioned above can be found in Remington’s
Pharmaceutical Sciences, 20th Edition, 2000, pub. Lippincott, Williams & Wilkins.

Administration may be alone or in combination with other treatments, either simultaneously or
sequentially dependent upon the condition to be treated. The articles of the present disclosure and a
therapeutic/prophylactic agent may be administered simultaneously or sequentially.

Simultaneous administration refers to administration of an ADAMTS13 variant, nucleic acid, vector, cell or
composition of the disclosure and another therapeutic/prophylactic agent together, for example as a
pharmaceutical composition containing both agents (combined preparation), or immediately after each
other and optionally via the same route of administration, e.g. to the same artery, vein or other blood
vessel. Sequential administration refers to administration of one of: (i) an ADAMTS13 variant, nucleic
acid, vector, cell or composition of the disclosure and (ii) another therapeutic/prophylactic agent, followed

after a given time interval by separate administration of the other agent. It is not required that the two
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agents are administered by the same route, although this is the case in some embodiments. The time

interval may be any time interval.

Multiple doses of an ADAMTS13 variant, nucleic acid, vector, cell or composition of the disclosure may be
provided. One or more, or each, of the doses may be accompanied by simultaneous or sequential

administration of another therapeutic/prophylactic agent.

Multiple doses may be separated by a predetermined time interval, which may be selected to be one of 1,
2,3,4,5,6,7,8,9,10, 11,12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, or 31
days, or 1, 2, 3, 4, 5, or 6 months. By way of example, doses may be given once every 7, 14, 21 or 28

days (plus or minus 3, 2, or 1 days).

Subjects

The subject in accordance with aspects of the present disclosure may be any animal or human. The
subject is preferably mammalian, more preferably human. The subject may be a non-human mammal, but
is more preferably human. The subject may be male or female. The subject may be a patient. A subject
may have been diagnosed with a disease or condition requiring treatment (e.g. a cancer), may be
suspected of having such a disease/condition, or may be at risk of developing/contracting such a
disease/condition.

In embodiments according to the present disclosure the subject is preferably a human subject. In some
embodiments, the subject to be treated according to a therapeutic or prophylactic method of the present
disclosure is a subject having, or at risk of developing, a disease described herein. In embodiments
according to the present disclosure, a subject may be selected for treatment according to the methods

based on characterisation for certain markers of such disease/condition.

hokk

The features disclosed in the foregoing description, or in the following claims, or in the accompanying
drawings, expressed in their specific forms or in terms of a means for performing the disclosed function,
or a method or process for obtaining the disclosed results, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the disclosure in diverse forms thereof.

While the disclosure has been described in conjunction with the exemplary embodiments described
above, many equivalent modifications and variations will be apparent to those skilled in the art when
given this disclosure. Accordingly, the exemplary embodiments of the disclosure set forth above are
considered to be illustrative and not limiting. Various changes to the described embodiments may be

made without departing from the spirit and scope of the disclosure.
For the avoidance of any doubt, any theoretical explanations provided herein are provided for the

purposes of improving the understanding of a reader. The inventors do not wish to be bound by any of

these theoretical explanations.
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Any section headings used herein are for organizational purposes only and are not to be construed as

limiting the subject matter described.

Throughout this specification, including the claims which follow, unless the context requires otherwise, the
word “comprise” and “include”, and variations such as “comprises”, “comprising”, and “including” will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but not the

exclusion of any other integer or step or group of integers or steps.

It must be noted that, as used in the specification and the appended claims, the singular forms “a,” “an,”
and “the” include plural referents unless the context clearly dictates otherwise. Ranges may be expressed
herein as from “about” one particular value, and/or to “about” another particular value. When such a range
is expressed, another embodiment includes from the one particular value and/or to the other particular
value. Similarly, when values are expressed as approximations, by the use of the antecedent “about,” it
will be understood that the particular value forms another embodiment. The term “about” in relation to a

numerical value is optional and means for example +/- 10%.

Where a nucleic acid sequence is disclosed herein, the reverse complement thereof is also expressly
contemplated.

Methods described herein may preferably be performed in vitro. The term “in vitro” is intended to
encompass procedures performed with cells in culture whereas the term “in vivo™ is intended to

encompass procedures with/on intact multi-cellular organisms.

Examples
EXAMPLE 1 — Materials and Methods

Protein expression and purification
A pCDNA3.1 28 construct encoding recombinant human ADAMTS13 with a C-terminal Myc/Hisé tag was

used to generate variants by site-directed mutagenesis.

Constructs were generated encoding ADAMTS13 variants comprising the following substitutions in the
linker 3 region of the ADAMTS13 protein: A1144V, A1145V, A1146V, P1147V, P1154V, P1171V,
P1173V, P1175V, P1180V, and P1182V. A construct encoding the known ADAMTS13
R568K/F592Y/R660K/Y661F/Y665F variant was also produced.

The amino acid sequences of the Myc/His6-tagged human ADAMTS13 and ADAMTS13 variants
characterised in the present Examples are shown in SEQ ID NOs:72 to 83, and the nucleotide sequences

encoding the recombinant polypeptides are shown in SEQ ID NOs:84 to 95.

Myc/His6-tagged human ADAMTS13 and ADAMTS13 variants were expressed from CHO-K1 cell lines

stably expressing constructs encoding the proteins, and subsequently purified by fast protein liquid
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chromatography (FPLC) with zinc-coupled HiTrap chelating columns (GE Healthcare, Chicago, IL, USA).
CHO-expressed ADAMTS13, for use in the murine stroke madel, was passed over a hydroxyapatite
column to remove contaminating proteins, and the purified ADAMTS13 protein was quantified by ELISA
and dialyzed into 150 mm NaCl, 20 mm histidine, 2% sucrose, and 0.05% Tween-80 (pH 7.4).

Corresponding constructs were also generated encoding ADAMTS 13 variants comprising the following
substitutions in the linker 3 region of the ADAMTS13 protein: A1144K, A1144l, A1145K, A11451, A1146K,
A1146l, P1147K, P11471, P1154K, P1154l, P1171K, P11711, P1173K, P1173I, P1175K, P1175l, P1180K,
P1180I, P1182K, and P1182l. The amino acid sequences of these ADAMTS13 variants are shown in
SEQ ID NOs:96 to 115, and the nucleotide sequences encoding the recombinant polypeptides are shown
in SEQ ID NOs:116 to 135. These ADAMTS13 variants were transiently expressed in HEK293S cells and
harvested in concentrated conditioned media. Protein levels were quantified by in-house ADAMTS13

ELISA and corroborated by western blot.

FRETS-VWF73 assay
FRETS-VWF73 assays of ADAMTS13-mediated proteolysis of VWF were performed as described in
South et al., 2018.

Briefly, purified Myc/His6-tagged human ADAMTS13 and ADAMTS13 variants were diluted to a
concentration of 0.3 nM in 5 mM Bis-Tris pH 6.0, 25 mM CaClz, and 0.005% Tween-20, in white 96-well

plates (Nunc).

In some experiments, purified VWF D4-CK fragment may be added to a final concentration of 20-60 nM,

followed by a 45 min preincubation at 37°C. In other experiments, VWF D4-CK fragment was not added.

Proteolysis was subsequently initiated by the addition of an equal volume of 4 pyM FRETS-VWF73
substrate (Peptanova). Fluorescence (excitation, 340 nm; emission, 460 nm) was measured at 30°C at 1
min intervals for 1 h using a Fluostar Omega plate reader (BMG Labtech). Fluorescence measurements

were normalised to values obtained for wildtype human ADAMTS13.

Vena8 Fluoro+ biochips (Cellix) were coated with 200 pg/ml collagen type 1l (Southern Biotech) and
blocked with 1% BSA, 1 mg/ml glucose in HEPES buffer. Washed platelets combined with red blood cells
were treated with 100 nM PGE1 and 75 mU/ml Apyrase, to prevent platelet activation, before platelets
were labelled with 10 uM DiOCe. Platelets were supplemented with 10 pg/ml multimeric plasma VWF and
perfused over the collagen surface at a constant shear rate of 1500 s-1 (at which platelet capture is VWF
dependant) for 5 minutes. Adhesion of labelled platelets was visualised by fluorescence imaging at 250
ms intervals using a 20x objective and analysed using Slidebook software to determine platelet coverage
(%) at 270 seconds. To determine the effect of ADAMTS13 on platelet capture the assay was also
performed in the presence of WT or variant ADAMTS13 at a range of concentrations and ECso values
were determined by dose-response curves.
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Murine focal ischemia stroke model

ADAMTS13 was administered as a bolus by tail vein catheter 1 hour after MCA occlusion. Dosage was 4
ul/g of a 1.5 mg/ml preparation to give a final dose of 6 mg/kg. FeClI3-induced occlusion of the middle
cerebral artery (MCA) was performed using surgical techniques described previously (Denorme et al.,
2016). Regional cerebral blood flow (rCBF) in the MCA territory was determined by Laser Speckle
contrast imaging, and infarct size was determined 24 h after occlusion of the MCA by staining brain
sections (10 ym PFA fixed cryosections) with cresyl violet. Brain sections were also stained with
haematoxylin and eosin and by immunofluorescence using antibodies against VWF (Dako, rabbit

polyclonal A0082) and fibrinogen (Thermo-Fisher, sheep polyclonal PA1-85429).

Treatment of respiratory tract infection

Mice were infected with a mildly virulent strain of Streptococcus pneumoniae (ascending inoculum over
days 1-6), and administered on day 8 with human ADAMTS13, an ADAMTS13 variant or vehicle (as a
negative control). Inflammation of the cerebral vasculature was determined at day 18 using gradient-echo
MRI and a VWF-specific MPIO contrast agent.

ADAMTS13 was administered as a bolus by tail vein catheter on Day 8. Dosage was 4 pl/g of a 1.5 mg/ml|
preparation to give a final dose of 6 mg/kg. Amoxicillin, when used, was also administered on day 8 by a
single subcutaneous injection at a final dosage of 400 mg/kg. Efficacy of caADAMTS13 in this model was
defined as a reduction in R2* in MGE MRI scans (indicating reduced vascular inflammation in the brain)

and/or reduced reactive VWF species in the plasma.

FeCl3-induced occlusion of the middle cerebral artery (MCA)

Mice are treated using surgical techniques described previously (Denorme et al., 2016) to induce
occlusion of the MCA. Vehicle or caADAMTS 13 (mg/kg) is administered as a bolus by tail vein catheter
4 hours after MCA occlusion. Regional cerebral blood flow (rCBF) in the MCA territory is determined by
Laser Speckle contrast imaging for 1 hour following ADAMTS13 administration, and infarct size is
determined 24 h after occlusion of the MCA by staining brain sections (10 um PFA fixed cryosections)
with cresyl violet. Brain sections are stained with haematoxylin and eosin and by immunofluorescence
using antibodies against VWF (Dako, rabbit polyclonal A0082) and fibrinogen (Thermo-Fisher, sheep
polyclonal PA1-85429).

EXAMPLE 2 — Results

In vitro activity

The proteolytic activity of wild type ADAMTS13, the known GoF ADAMTS13
R568K/F592Y/R660K/Y661F/Y665F variant and linker 3 variants was evaluated by FRETS-VWF73 assay
in both the absence (-) and presence (+) of the activating VWF-D4CK domain fragment (Figure 1A).
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The residues targeted in the ADAMTS13 variants were selected on the basis of being those that are most
likely to significantly influence the secondary structure and thereby, the activity of the protein. Specifically,
the cluster of alanine residues (Ala1144Val, Ala1145Val and Ala1146Val) were selected on the basis that
these residues may provide flexibility to the protein structure in this region. Subsequent proline residues
(Pro1147Val, Pro1154Val, Pro1171Val, Pro1173Val, Pro1175Val, Pro1180Val, and Pro1182Val} were
selected on the basis that these residues are likely to constrain and thereby strongly influence the

secondary structure of the protein.

Indeed, the nature of the amino acid residues that were selected for introduction into the ADAMTS13
variants were not identified based on not the typical approach of chemical similarity (e.g. degree of
charge and structure conservation), but based on the degree of flexibility provided by these residues.
Specifically, in comparison to alanine, residues including, for example, lysine, valine, and isoleucine, have

been found to significantly reduce flexibility, to an extent approaching that of proline.

A1144V, A1146V, P1180V, and P1182V displayed significantly higher proteolytic activity compared to
wildtype ADAMTS13 and the R568K/F592Y/R660K/Y661F/Y665F variant (Figure 1A). This significant
difference was observed both in the absence (-) and presence (+) of the activating VWF-D4CK domain
fragment. In the absence of the activating VWF-D4CK domain fragment, the proteolytic activity of
A1144V, A1146V, P1180V, and P1182V variants was more than 4-fold higher than wildtype ADAMTS13.

Substitution of alanine at positions 1144 and 1146 with isoleucine, an amino acid with a similar rigidity to
valine, induces a similar constitutive activity to that seen with the A1144V, A1146V variants (Figure 1B).
The replacement of valine with either lysine or isoleucine at positions 1180 and 1182 induces greater than
10-fold increase in activity. This is higher than the P1180V and P1182V variants and higher than A1144V.

VWF-mediated capture of platelets under arterial shear stress was measured for wildtype ADAMTS13,
the R568K/F592Y/R660K/Y661F/YE65F variant, and the A1144V variant. The results show that the
A1144V variant was more effective at reducing platelet coverage than wildtype ADAMTS13 or the
R568K/F592Y/R660K/Y661F/Y665F variant. The A1144V variant was able to reduce platelet coverage to
a level comparable to the negative control condition at a concentration of 2.5 nM. The A1144V variant
was found to be much more potent than wildtype ADAMTS13 or the R568K/F592Y/R660K/Y661F/Y665F

variant at reducing platelet coverage in this assay.

Results of laser speckle contrast analysis

Laser speckle contrast imaging provides a quantitative map of regional cerebral blood flow in the mouse
brain. Flux values are derived from a region of interest (corresponding to the tissue supplied by the
middle cerebral artery) in the ipsilateral (stroked) hemisphere and an identical control region in the
contralateral hemisphere. A decrease in the ratio of these flux values indicates a drop in blood flow in the
stroked hemisphere compared to the control region. Typically, the flux ratio is reduced to approximately

0.4 in an animal with MCAo compared to a value of 1 in sham animals. An increase in flux ratio over time,
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observed in animals treated with caADAMTS13, indicates that the occlusive thrombus has been cleared

and blood flow restored to the MCA territory.

Lesion volumes
Figures 6 to 9 show the effect of treatment with wildtype ADAMTS13 or the A1144V variant on lesion

volumes in the ischemia stroke model, at 24 hours post-occlusion.

Figure 7 shows that treatment with the A1144V variant (referred to in Figure 7 as ‘caADAMTS13’)
reduced lesion volume as compared to treatment with the vehicle control, N-acetyl-cysteine (NAC}, or
wildtype ASAMTS13 (WtADAMTS13).

Treatment with the A1144V variant was also found to result in a greater percentage increase the flux ratio
between the ipsilateral and contralateral ROls between 0 and 60 minutes after injection, than treatment
with the vehicle control, N-acetyl-cysteine (NAC), or wildtype ASAMTS13 (WIADAMTS13) (Figure 7).

A significant negative correlation was observed between the increase in flux ratio and lesion volume,

across all treatment groups (Figure 8).

An increase in flux ratio over time indicates that the occlusive thrombus has been cleared and blood flow
restored to the MCA territory, thereby salvaging viable tissue as indicated by the correlating reduction in

lesion volume.

Residual thrombus content
Figures 10 and 11 show that VWF and fibrin(ogen) content at site of FeCI3 application is lower in brain
sections obtained from mice treated with the A1144V variant (referred to as ‘caADAMTS13’) than

treatment with the vehicle control, N-acetyl-cysteine (NAC), or wildtype ASAMTS13 (WtADAMTS13).

Thrombi are composed primarily of a combination of fibrin and VWF-platelet aggregates. Thrombus
composition in humans can vary, with differing contributions of these two components, so that
thrombolytics acting only on fibrin (rt-PA) or only on VWF (NAC, WT ADAMTS13) may not fully dissolve
the occlusive thrombi. The reduction in both VWF and fibrin observed here, supports in vitro data
indicating that caADAMTS13 is capable of proteolysing both VWF and fibrinogen thereby circumventing

the issue of thrombus composition.

Treatment of respiratory tract infection
Figure 12 shows the effect of treatment with wildtype ADAMTS13 or the A1144V variant on cerebral

inflammation in mice infected with Streptococcus pneumoniae.

Animals treated with the A1144V variant (caADAMTS13) — either alone or in combination with amoxicillin
—displayed a ~50% reduction in cerebral inflammation.
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In response to localised respiratory tract infection (RTI) there is release of large VWF multimers from the
vasculature of the lung which circulate in the plasma. The infection also causes an increase in the plasma
concentration of pro-inflammatory cytokines (IL-6, IL-1 etc) which can initiate vascular inflammation in
other organs including the brain (Figure 12A and C). These changes are believed to be a major
contributor to the increased risk of stroke observed in patents with preceding RTI which may account for

as many as10% of all strokes.

This response continues long after the infection is resolved by antibiotics with both plasma VWF and
cerebral VWF levels remaining high (Figure 12B, C and D). By dampening this response, caADAMTS13

may represent a potential prophylactic option for the prevention of strokes triggered by RTI.

FeCI3-induced occlusion of the middle cerebral artery (MCA)

Treatment with caADAMTS13 elicits an increase in flux ratio over time (compared to vehicle control)
indicating that the occlusive thrombus has been cleared and blood flow restored to the MCA territory,
thereby salvaging viable tissue as indicated by a correlating reduction in lesion volume. Delayed

administration does not result in haemorrhagic transformation as is the case for rT-PA.
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1. An ADAMTS13 variant having an amino acid sequence comprising one or more amino acid
substitutions in the region corresponding to SEQ ID NO:48 relative to the amino acid sequence of
wildtype human ADAMTS13.

2. The ADAMTS13 variant according to claim 1, wherein the ADAMTS13 variant comprises substitution at
one or more of the following positions relative to the amino acid sequence of wildtype human ADAMTS13:
A1144, A1145, A1146, P1147, P1154, P1171, P1173, P1175, P1180, and P1182.

3. The ADAMTS13 variant according to claim 1 or claim 2, wherein the ADAMTS13 variant comprises an
amino acid sequence according to SEQ ID NO:50 or 156.

4. The ADAMTS13 variant according to any one of claims 1 to 3, wherein the ADAMTS13 variant
comprises substitution to valine, isoleucine, or lysine at one or more of the following positions relative to
the amino acid sequence of wildtype human ADAMTS13: A1144, A1145, A1146, P1147, P1154, P1171,
P1173, P1175, P1180, and P1182.

5. The ADAMTS13 variant according to any one of claims 1 to 4, wherein the ADAMTS13 variant
comprises:

(i} the amino acid sequence of SEQ ID NO:51, 52, 53, 54, 55, 56, 57, 58, 59, or 60; or

(i) the amino acid sequence of SEQ ID NO:136, 137, 138, 139, 140, 141, 142, 143, 144, or 145; or
(iii) the amino acid sequence of SEQ 1D NO:146, 147, 148, 149, 150, 151, 152, 153, 154, or 155.

6. The ADAMTS13 variant according to any one of claims 1 to 5, wherein the ADAMTS13 variant
comprises substitution to valine, isoleucine, or lysine at one or both of positions P1180 and/or P1182

relative to the amino acid sequence of wildtype human ADAMTS13.

7. The ADAMTS13 variant according to any one of claims 1 to 6, wherein the ADAMTS13 variant
comprises the amino acid sequence of SEQ ID NO:59, 60, 144, 145, 154, or 155.

8. The ADAMTS13 variant according to any one of claims 1 to 7, wherein the ADAMTS13 variant
comprises or consists of: (i) an amino acid sequence having at least 60% sequence identity to the amino
acid sequence of SEQ ID NO:61; or (i) an amino acid sequence having at least 60% sequence identity to
the amino acid sequence of SEQ ID NO:62; or (iii) an amino acid sequence having at least 60%
sequence identity to the amino acid sequence of SEQ ID NO:63; or (iv) an amino acid sequence having
at least 60% sequence identity to the amino acid sequence of SEQ ID NO:64; or (v) an amino acid
seqguence having at least 60% sequence identity to the amino acid sequence of SEQ ID NO:65; or (vi) an
amino acid sequence having at least 60% sequence identity to the amino acid sequence of SEQ ID
NO:66; or (vii) an amino acid sequence having at least 60% sequence identity to the amino acid
sequence of SEQ ID NO:67; or (viii) an amino acid sequence having at least 60% sequence identity to
the amino acid sequence of SEQ ID NO:68; or (ix) an amino acid sequence having at least 60%
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sequence identity to the amino acid sequence of SEQ ID NO:69; or (x) an amino acid sequence having at
least 60% sequence identity to the amino acid sequence of SEQ ID NO:70.

9. The ADAMTS13 variant according to any one of claims 1 to 8, wherein the ADAMTS13 variant displays
increased proteolytic activity as compared to wildtype human ADAMTS13.

10. A nucleic acid encoding an ADAMTS13 variant according to any one of claims 1 to 9.

11. An expression vector, comprising a nucleic acid according to claim 10.

12. A cell comprising an ADAMTS13 variant according to any one of claims 1 to 9, a nucleic acid

according to claim 10, or an expression vector according to claim 11.

13. A method for producing an ADAMTS13 variant, comprising culturing a cell comprising a nucleic acid
according to claim 10, or an expression vector according to claim 11, under conditions suitable for
expression of an ADAMTS13 variant by the cell.

14. A pharmaceutical composition comprising an ADAMTS13 variant according to any one of claims 1 to
9, a nucleic acid according to claim 10, an expression vector according to claim 11, or a cell according to
claim 12, and a pharmaceutically acceptable carrier, diluent, excipient or adjuvant.

15. An ADAMTS13 variant according to any one of claims 1 to 9, a nucleic acid according to claim 10, an
expression vector according to claim 11, a cell according to claim 12, or a composition according to claim
14, for use in a method of medical treatment or prophylaxis.

16. An ADAMTS13 variant according to any one of claims 1 to 9, a nucleic acid according to claim 10, an
expression vector according to claim 11, a cell according to claim 12, or a composition according to claim
14, for use in a method of treatment or prevention of a disease or condition characterised by one or more
of: an increased level and/or activity of VWF, or of a complex comprising VWF; a reduced level of
ADAMTS13; a reduced level of ADAMTS13 proteolytic activity; thrombosis; and inflammation.

17. Use of an ADAMTS13 variant according to any one of claims 1 to 9, a nucleic acid according to claim
10, an expression vector according to claim 11, a cell according to claim 12, or a composition according
to claim 14, in the manufacture of a medicament for use in a method of treatment or prevention of a
disease or condition characterised by one or more of: an increased level and/or activity of VWF, or of a
complex comprising VWF; a reduced level of ADAMTS13; a reduced level of ADAMTS13 proteolytic

activity; thrombosis; and inflammation.

18. A method of treating or preventing a disease or condition characterised by one or more of: an

increased level and/or activity of VWF, or of a complex comprising VWF; a reduced level of ADAMTS13;

a reduced level of ADAMTS13 proteolytic activity; thrombosis; and inflammation, comprising

administering to a subject a therapeutically or prophylactically effective amount of an ADAMTS13 variant
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according to any one of claims 1 to 9, a nucleic acid according to claim 10, an expression vector
according to claim 11, a cell according to claim 12, or a composition according to claim 14.

19. The ADAMTS13 variant for use according to claim 16, the use according to claim 17, or the
composition according to claim 18, wherein the disease or condition is selected from: a disease/condition
characterised by thrombosis, a disease/condition characterised by inflammation, thrombotic
thrombocytopenic purpura (TTP), ischaemic stroke, haemorrhagic stroke, subarachnoid haemorrhage
(SAH), intracerebral haemorrhage (ICH), chronic thromboembolic pulmonary hypotension (CTEPH),
myocardial infarction (MI), ST-elevation myocardial infarction (STEMI), unstable angina (UA), ischemia,
reperfusion, deep venous thrombosis, pulmonary embolism, intravascular coagulation (DIC), hemolytic-
uremic syndrome (HUS), cerebral infarction, systemic lupus erythematosus (SLE), disease cause by
infection with a SARSr-CoV (e.g. SARS-CoV-2; e.g. COVID-19), acute respiratory distress syndrome
(ARDS), pneumonia, kidney damage, nephropathy, microvascular diseases, dementia, Crohn’s disease,
inflammatory bowel disease, ulcerative colitis, and bacterial diarrhoea.

20. A method of cleaving VWF, comprising contacting VWF or a complex comprising VWF with an
ADAMTS13 variant according to any one of claims 1 to 9.
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