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NEUTRALISING ANTIBODIES TO THE MAJOR EXOTOXINS
TCDA AND TCDB OF CLOSTRIDIUM DIFFICILE

The present invention relates to antibodies to exotoxins of Clostridium difficile, for
example TcdA and TcdB, pharmaceutical compositions comprising the same, processes of
producing said antibodies and compositions and use of the antibodies and compositions in
treatment and/or prophylaxis, in particular treatment or prophylaxis of Clostridium difficile
infection, pseudomembranous colitis, fulminant colitis and/or toxic mega colon.

The two major exotoxins TcdA and TcdB have been established as the major
pathogenicity determinants of Clostridium difficile in a large number of ir vitro and in vivo
studies. Non-toxigenic strains are not pathogenic to animals and man (1, 2). To date a clear
understanding of the role of binary toxin has yet to be established (3).

Both toxins are entero- and cyto-toxic, but the balance of evidence suggests that TcdA
is a more powerful enterotoxin than TcdB, whilst TcdB is typically observed to be ~1000x
more cytotoxic than TcdA (4). Whilst both toxins are capable of inducing an inflammatory
response, TcdA appears to aid the migration of the more inflammatory TcdB deeper into the
gut mucosa (5). |

In toto, a large collection of data generated for over 30 years support a model where
both toxins are likely to be important in the human disease process. It is probable that TcdA
initiates early (i.e. before TcdB) and rapid (i.e. 1-3 hours) gut damage through loss of tight
junctions and destruction of villi tips and hence diarrhoea, probably through albumin driven
fluid loss. This damage to the integrity of the gut lining enables TcdB to exert its superior
molar potency (TcdB is typically cited as being 1000x more cytotoxic than TcdA) more rapidly
and effectively (i.e. deeper into tissue, alternative cellular targets and damaging systemically
accessed organs). Either toxin can be effective alone in vitro on human or animals cells and
tissues. Either toxin can be effective alone in vivo in animals depending upon other eliciting
factors such as mechanical damage, barrier overload and host specific sensitivities. It is now
clear that in hamsters at least either TcdA or TcdB alone delivered by a Clostridium difficile
gut infection can cause death (1). It is well established that A-B+ strains are capable of causing
symptoms and death in humans (6,7). However, the majority (~95%) of clinical strains are
A+B+ hence drugs aimed at treating Clostridium difficile infections (CDI) must be capable of
neutralising the activities of and clearing both toxins effectively.

CDI is most typically a nosocomial infection of older patients or those with
complicating co-morbidities. However, an increase in community acquired infections has been

noted. Infection is almost always associated with or induced by use of broad spectrum
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antibiotics. Healthcare associated costs are estimated to be in excess of $1bn per annum in the
US alone. These costs are primarily due to patients having longer hospitals stays. Current
therapies involve the use of antibiotics such as clindamycin, vancomycin or fidaxomicin which
kill the Clostridium difficile cells within the gut. Current therapies address the bacterial
infection but do not deal with or prevent directly the significant pathogenesis caused by TcdA
and TcdB which are major contributors to CDI symptoms and mortality.

CDI symptoms in humans include mild to severe diarrhoea, pseudomembranous colitis
(PMC) and fulminant colitis or so called toxic mega colon. Death results in 5-15% of patients
receiving current best care. Thus at the present time there is no specific therapy available to
patients to prevent the damage and injury caused by C. difficile toxins after infection.

Raising an antibody response through vaccination and parenteral administration of
polyclonal and monoclonal antibodies have all been shown to be capable of protecting animals
from symptoms of diarrhoea and death (8-15). Early studies in hamsters suggested that
antibodies against TcdA alone were all that was necessary for protection. However, use of
strains functionally deleted for TcdA or TcdB demonstrate that either toxin is capable of
causing disease in hamsters, but that both toxins together are more effective (1).

For therapeutic applications, monoclonal antibodies (Mabs) can offer efficacy, safety,
manufacturing and regulatory advantages over serum derived polyclonal antibodies or serum
derived hyper-immune sera. For these reasons Mabs are usually the preferred option for
therapeutic products.

There have been a number of attempts to generate protective Mabs against TcdA and
TcdB. The most advanced of these in the clinic is a mixture of 2 IgG1 Mabs, one against each
TcdA and TcdB originally called CDA1 and MDX1388 developed by MBL and Medarex.
They were demonstrated to be unable to fully protect hamsters in models of acute or relapse
infections (15). This Mab combination is now being developed as MK3415A by Merck Inc. In
a human phase II trial MK3415A resulted in a statistically significant reduction in disease
recurrence (p = 0.006) (see also Lowy et al., NEJM (2010) 362: 197-205) but did not affect the
duration / severity of diarrhoea or death rates (16). This may mean that these antibodies may
only be useful for preventing recurrence of infection. Recurrence of infection results in
approximately 25% of patients. Thus there likely to be a significant patient population in which
these antibodies are not effective.

In order to be able to have a positive influence upon diarrhoea (for example as a result
of acute damage to gut tight junctions due to TcdA) and death (for example resulting from
prolonged poor nutritional status, dehydration stress and initiation of an inflammatory cascade,

widespread anatomical damage to the gut lining and possibly damage to distant organs due to
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systemic toxin TcdB more so than TcdA) Mabs are required with superior affinity, toxin
neutralisation, superior prevention of loss of TEER (trans-epithelial electrical resistance),
antigen decoration and antigen immune clearance.

Summary of the Present Invention

The present invention provide a Mab(s) with a very high level of potency in vitro and in
vivo which have the potential to have an impact upon duration and severity of diarrhoea and
death rate in humans suffering from Clostridium difficile infection (CDI).

In one embodiment there is provided a monoclonal antibody specific to antigen TcdA
or TcdB, wherein the antibody has high affinity for the target antigen and is suitable for
reducing the duration and/or severity of diarrhoea and morbidity in a patient with Clostridium
difficile infection or at risk of said infection.

In one embodiment there is provided a Mab specific to TcdA or TcdB, or a population
of at least two Mabs at least one of which is specific to TcdA and at least one of which is
specific to TcdB, wherein the ECs of the or each antibody or the combination of antibodies is
200ng/ml or less, for example 150ng/ml or less such as 100ng/ml.

The antibodies of the present disclosure are useful because they are likely to provide a
means of treating the severity and duration of symptoms of a primary infection such as
diarrhoea in a patient or preventing death and not just prevent the reoccurrence of disease
symptoms.

In at least some embodiments the antibodies according to the present disclosure show
no reduction in potency in the presence of high concentrations of toxin.

Detailed Description of the Present Invention

Specific as employed herein is intended to refer to an antibody that only recognises the
antigen to which it is specific or an antibody that has significantly higher binding affinity to the
antigen to which is specific compared to binding to antigens to which it is non-specific, for
example 5, 6, 7, 8, 9, 10 times higher binding affinity.

Binding affinity may be measured by standard assays such as surface plasmon
resonance, such as BIAcore. .

In one embodiment the ECsq is less than 75, 70, 60, 65, 55, 50, 45, 40, 35, 30, 25, 20,
15,10,9,8,7,6, 5, 4, 3, 2, 1.5 ng/ml Clostridium difficile infection in cell culture assays and
the patient. This is significantly lower (more potent) than known antibodies and is thought to
be a major factor as to why the antibodies of the present disclosure have a significant and
positive impact on survival of subjects receiving treatment.

As employed herein potency is the ability of the antibody to elicit an appropriate

biological response, for example neutralisation of the deleterious toxin effects, at a given dose
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or concentration. Examples of potency include the percent maximal neutralisation of toxin
activity (extent of protection), the lowest relative concentration of Mab to antigen (e.g. ECso),
the speed and durability of neutralisation activity.

In cell culture assays neutralisation might be observed as one or more of the following:
prevention of binding of toxin to cells, immunoprecipitation of toxin from solution, prevention
of loss of cell form and shape, prevention of loss of cytoskeletal structures, prevention of loss
of cell monolayer tight junctions and trans-epithelial electrical resistance, prevention of cell
death, apoptosis and production of pro-inflammatory cytokines such as TNFa, IL-18, IL-6 and
MIPla.

In tissue section and explant assays neutralisation may, for example be observed as
prevention of necrosis and/or oedematous fluid accumulation.

In in vivo assays neutralisation may be observed as one or more of the following:
prevention of fluid accumulation in ligated ileal loops and prevention of gut tissue necrosis,
diarrhoea, pseudo-membrane formation of death of animals,

Thus in one embodiment there is provided an antibody (for example an anti-toxin A

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

QASQSISNALA SEQIDNO: 1
SASSLAS SEQ ID NO: 2
QYTHYSHTSKNP SEQ ID NO: 3
GFTISSYYMS SEQ ID NO: 4
IISSGGHFTWYANWAKG SEQ ID NO: 5
" AYVSGSSFNGYAL SEQ ID NO: 6

In one embodiment sequences 1 to 3 are in a light chain of the antibody.

In one embodiment sequences 4 to 6 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 1 is CDR L1, SEQ ID NO: 2 is CDR L2 and SEQ ID
NO; 3 is CDR L3.

In one embodiment SEQ ID NO: 4 is CDR H1, SEQ ID NO: 5 is CDR H2 and SEQ ID
NO; 6 is CDR H3.

In one embodiment SEQ ID NO: 1is CDR L1, SEQ ID NO: 2is CDR L2, SEQ ID NO;
3is CDR L3, SEQ ID NO: 4is CDR H1, SEQ ID Nd: 51s CDR H2 and SEQ ID NO; 6 is
CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 922 anti-toxin A antibody;Light chain Variable
region sequence) SEQ ID NO: 7:
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DPVMTQSPSTLSASVGDRVTITCQASQSISNALAWYQQKPGKAPKLLIYSASSLASGVPSREK
GSGSGTEFTLTISSLQPDDFATYYCQYTHYSHTSKNPEFGGGTKVEIK

wherein the CDRs are underlined and construct is referred to herein as 922.g1 VK (gL1).

The polynucleotide sequence encoding SEQ ID NO: 7 is shown in Figure 1 and SEQ
ID NO: 8 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 922 anti-toxin A antibody heavy chain variable
region sequence) SEQ ID NO: 9:
EVQLVESGGGLVQPGGSLRLSCAASGFTISSYYMSWVRQAPGKGLEWIGIISSGGHETWYANW
AKGRFTISSDSTTVYLOMNSLRDEDTATYFCARAYVSGSSENGYALWGQGTLVTVS

wherein the CDRs are underlined and construct is referred to herein as 922.g1 VH (gH1)

The polynucleotide sequence encoding SEQ ID NO: 9 is shown in Figure 1 and SEQ
ID NO: 10 therein.

In one embodiment the antibody comprises the variable regions shown in SEQ ID NO:
7 and 9.

Thus in one embodiment there is provided an antibody (for example an anti-toxin A

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

QASQSISNYLA SEQ ID NO: 11
SASTLAS SEQ ID NO: 12
QYSHYGTGVFGA SEQ ID NO: 13
AFSLSNYYMS SEQ ID NO: 14
IISSGSNALKWYASWPKG SEQIDNO: 15
NYVGSGSYYGMDL SEQ ID NO: 16

In one embodiment sequences 11 to 13 are in a light chain of the antibody.

In one embodiment sequences 14 to 16 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 11 is CDR L1, SEQ ID NO: 12 is CDR L2 and SEQ
ID NO: 13 is CDR L3.

In one embodiment SEQ ID NO: 14 is CDR H1, SEQ ID NO: 15 is CDR H2 and SEQ
ID NO; 16 is CDR H3.

In one embodiment SEQ ID NO: 11 is CDR L1, SEQ ID NO: 12 is CDR L2, SEQ ID
NO: 13 is CDR L3, SEQ ID NO: 14 is CDR H1, SEQ ID NO: 15 is CDR H2 and SEQ ID NO;
16 is CDR H3. ‘

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 923 anti-toxin A antibody; Light chain Variable
region sequence) SEQ ID NO: 17:
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DVVMTQSPSSLSASVGDRVTITCQASQSISNYLAWYQQOKPGKVPKLLIYSASTLASGVPSRFK
GSGSGTQFTLTISSLQPEDVATYYCQYSHYGTGVEFGAFGGGTKVEIK

wherein the CDRs are underlined and construct is referred to herein as CA923.g1 gL1

The polynucleotide sequence encoding SEQ ID NO: 17 is shown in Figure 1 and SEQ
ID NO: 18 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 923 anti-toxin A antibody heavy chain variable
region sequence) SEQ ID NO: 19:
EVQLVESGGGLVQPGGSLRLSCAASAFSLSNYYMSWVRQAPGKGLEWIGIISSGSNALKWYAS

WPKGRFTISKDSTTVYLOMNSLRAEDTATYFCARNYVGSGSYYGMDLWGQGTLVTVS

wherein the CDRs are underlined and construct is referred to herein as CA923.g1 gH1

The polynucleotide sequence encoding SEQ ID NO: 19 is shown in Figure 2 and SEQ
ID NO: 20 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO 17: and SEQ ID NO: 19.

In one embodiment there is provided an antibody (for example an anti-toxin A

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRes, selected from:

QASQSISSYFS SEQ ID NO: 21
GASTLAS SEQ ID NO: 22
QCTDYSGIYFGG SEQ ID NO: 23
GFSLSSYYMS SEQ ID NO: 24
IISSGSSTTFTWYASWAKG SEQ ID NO: 25
AYVGSSSYYGFDP SEQ ID NO: 26

In one embodiment sequences 21 to 23 are in a light chain of the antibody.

In one embodiment sequences 24 to 26 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 21 is CDR L1, SEQ ID NO: 22 is CDR L2 and SEQ
ID NO; 23 is CDR L3.

In one embodiment SEQ ID NO: 24 is CDR H1, SEQ ID NO: 25 is CDR H2 and SEQ
ID NO; 26 is CDR H3.

In one embodiment SEQ ID NO: 21 is CDR L1, SEQ ID NO: 22 is CDR L2, SEQ ID
NO; 23 is CDR L3, SEQ ID NO: 24 is CDR H1, SEQ ID NO: 25 is CDR H2 and SEQ ID NO;
26 is CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 993 anti-toxin A antibody; Light chain Variable
region sequence) SEQ ID NO: 27:
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DVVMTQSPSTLSASVGDRVTITCQASQSISSYFSWYQQOKPGKAPQLLIYGASTLASGVPSRFEFK
GSGSGTELTLTISSLOPDDFATYYCQCTDYSGIYFGGEFGGGTKVEIK

wherein the CDRs are underlined and construct is referred to herein as CA993.g1 gL1

The polynucleotide sequence encoding SEQ ID NO: 27 is shown in Figure 2 and SEQ
ID NO: 28 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 993 anti-toxin A antibody heavy chain variable
region sequence) SEQ ID NO: 29:
EVOLVESGGGLVQPGGSLKLSCTASGEFSLSSYYMSWVRQAPGKGLEWIGIISSGSSTTETWYA

SWAKGRFTISKTSTTVYLOMNSLKTEDTATYFCARAYVGSSSYYGFDPWGQGTLVTVS

wherein the CDRs are underlined and construct is referred to herein as CA993.g1 gH1

The polynucleotide sequence encoding SEQ ID NO: 29 is shown in Figure 2 and SEQ
ID NO: 30 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 27 and SEQ ID NO: 29.

In one embodiment there is provided an antibody (for example an anti-toxin A

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

QASQSINNYFS SEQ ID NO: 31
GAANLAS SEQ ID NO: 32
QNNYGVHIYGAA SEQ ID NO: 33
GFSLSNYDMI SEQ ID NO: 34
FINTGGITYYASWAKG SEQ ID NO: 35
VDDYIGAWGAGL SEQ ID NO: 36

In one embodiment sequences 31 to 33 are in a light chain of the antibody.

In one embodiment sequences 34 to 36 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 31 is CDR L1, SEQ ID NO: 32 is CDR L2 and SEQ
ID NO; 33 is CDR L3.

In one embodiment SEQ ID NO: 34 is CDR H1, SEQ ID NO: 35 is CDR H2 and SEQ
ID NO: 36 is CDR H3.

In one embodiment SEQ ID NO: 31 is CDR L1, SEQ ID NO: 32 i1s CDR L2, SEQ ID
NO; 33 is CDR L3, SEQ ID NO: 34 is CDR H1, SEQ ID NO: 35 is CDR H2 and SEQ ID NO;
36 is CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 995 anti-toxin A antibody; Light chain Variable
region sequence) SEQ ID NO: 37:
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DVVMTQSPSTLSASVGDRVTITCQASQSINNYFSWYQQOKPGKAPKLLIYGAANLASGVPSRFK
GSGSGTEYTLTISSLQPDDFATYSCQONNYGVHIYGAAFGGGTKVEIK

wherein the CDRs are underlined

The polynucleotide sequence encoding SEQ ID NO: 37 is shown in Figure 3 and SEQ
ID NO: 38 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 995 anti-toxin A antibody heavy chain variable
region sequence) SEQ ID NO: 39
EVOLVESGGGLVQPGGSLRLSCTASGEFSLSNYDMIWVRQAPGKGLEYIGEFINTGGITYYASWA
KGRFTISRDSSTVYLOMNSLRAEDTATYFCARVDDY IGAWGAGLWGQGTLVTVS

wherein the CDRs are underlined

The polynucleotide sequence encoding SEQ ID NO: 39 is shown in Figure 3 and SEQ
ID NO: 40 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 37 and SEQ ID NO: 39.

In one embodiment there is provided an antibody (for example an anti-toxin A

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

QASQSISSYLS SEQ ID NO: 41
RASTLAS SEQ ID NO: 42
LGVYGYSNDDGIA SEQ ID NO: 43
GIDLSSHHMC SEQ ID NO: 44
VIYHFGSTYYANWATG SEQ ID NO: 45
ASIAGYSAFDP SEQ ID NO: 46

In one embodiment sequences 41 to 43 are in a light chain of the antibody.
In one embodiment sequences 44 to 46 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 41 is CDR L1, SEQ ID NO: 42 is CDR L2 and SEQ
ID NO; 43 is CDR L3. '

In one embodiment SEQ ID NO: 44 is CDR H1, SEQ ID NO: 45 is CDR H2 and SEQ
ID NO: 46 is CDR H3.

In one embodiment SEQ ID NO: 41 is CDR L1, SEQ ID NO: 42 is CDR L2, SEQ ID
NO; 43 is CDR L3, SEQ ID NO: 44 is CDR H1, SEQ ID NO: 45 is CDR H2 and SEQ ID NO;
46 1s CDR H3.
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In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 997 anti-toxin A antibody; Light chain Variable
region sequence) SEQ ID NO: 47:
ALVMTQSPSSESASTGDRVTITCQASQSISSYLSWYQOKPGKAPKLLIYRASTLASGVPSRE'S
GSGSGTEYTLTISCLQSEDFATYYCLGVYGYSNDDGIAFGGGTKVEIK

wherein the CDRs are underlined

The polynucleotide sequence encoding SEQ ID NO: 47 is shown in Figure 3 and SEQ
ID NO: 48 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 997 anti-toxin A antibody heavy chain variable
region sequence) SEQ ID NO: 49:
EVQLVESGGGLVQPGGSLRLSCTVSGIDLSSHHMCWVRQAPGKGLEYIGVIYHFGSTYYANWA

TGREFTISKDSTTVYLOMNSLRAEDTATYFCARASIAGYSAFDPWGQGTLVTVS

wherein the CDRs are underlined ,

The polynucleotide sequence encoding SEQ ID NO: 49 is shown in Figure 4 and SEQ
ID NO: 50 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 47 and SEQ ID NO: 49.

In one embodiment there is provided an antibody (for example an anti-toxin A

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

OASQSIYSYLA SEQ ID NO: 51
DASTLAS SEQ ID NO: 52
OGNAYTSNSHDNA SEQ ID NO: 53
GIDLSSDAVG SEQ ID NO: 54

ITATFDSTYYASWAKG SEQ ID NO: 55

TGSWYYISGWGSYYYGMDL SEQ ID NO: 56

In one embodiment sequences S1 to 53 are in a light chain of the antibody.

In one embodiment sequences 54 to 56 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 51 is CDR L1, SEQ ID NO: 52 is CDR L2 and SEQ
ID NO: 53 is CDR L3.

In one embodiment SEQ ID NO: 54 is CDR H1, SEQ ID NO: 55 is CDR H2 and SEQ
ID NO; 56 is CDR H3.

In one embodiment SEQ ID NO: 51 is CDR L1, SEQ ID NO: 52 is CDR L2, SEQ ID
NO; 53 is CDR L3, SEQ ID NO: 54 is CDR H1, SEQ ID NO: 55 is CDR H2 and SEQ ID NO:
56 is CDR H3.
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In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1000 anti-toxin A antibody; Light chain
Variable region sequence) SEQ 1D NO: 57:
EIVMTQSPSTLSASVGDRVTITCQASQSIYSYLAWYQQKPGKAPKLLIYDASTLASGVPSREK
GSGSGTEFTLTISSLOPDDFATYYCQGNAYTSNSHDNAFGGGTKVEIK

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 57 is shown in Figure 4 and SEQ
ID NO: 58 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1000 anti-toxin A antibody heavy chain variable
region sequence) SEQ ID NO: 59:
EVQLVESGGGLIQPGGSLRLSCTVSGIDLSSDAVGWVRQAPGKGLEYIGIIATFDSTYYASWA
KGRFTISKASSTTVYLQMNSLRAEDTATYFCARTGSWYYTISGWGSYYYGMDLWGQGTLVTVS

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 59 is shown in Figure 4 and SEQ
ID NO: 60 therein.

In one embodiment an antibody according to the invention comprises variablé regions
shown in SEQ ID NO: 57 and SEQ ID NO: 59.

In one embodiment there is provided an antibody (for example an anti-toxin B

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

RASKSVSTLMH SEQ ID NO: 61
LASNLES SEQ ID NO: 62
QOTWNDPWT SEQ ID NO: 63
GFTFSNYGMA SEQ ID NO: 64
SISSSGGSTYYRDSVKG  SEQ ID NO: 65
VIRGYVMDA SEQ ID NO: 66

In one embodiment sequences 61 to 63 are in a light chain of the antibody.

In one embodiment sequences 64 to 66 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 61 is CDR L1, SEQ ID NO: 62 is CDR L2 and SEQ
ID NO: 63 is CDR L3.

In one embodiment SEQ ID NO: 64 is CDR H1, SEQ ID NO: 65 is CDR H2 and SEQ
ID NO: 66 is CDR H3. v

In one embodiment SEQ ID NO: 61 is CDR L1, SEQ ID NO: 62 is CDR L2, SEQ ID
NO; 63 is CDR L3, SEQ ID NO: 64 is CDR H1, SEQ ID NO: 65 is CDR H2 and SEQ ID NO:
66 is CDR H3.
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In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 926 anti-toxin B antibody; Light chain Variable
region sequence) SEQ ID NO: 67:
DTVLTQSPATLSLSPGERATLSCRASKSVSTLMHWEFQOKPGOQAPKLLIYLASNLESGVPARES
GSGSGTDFTLTISSLEPEDFAVYYCQQTWNDPWTEFGGGTKVEIK

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 67 is shown in Figure 5 and SEQ
ID NO: 68 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 926 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 69: '
EVELLESGGGLVQPGGSLRLSCEASGFTFSNYGMAWVRQAPTKGLEWVTSISSSGGSTYYRDS
VKGRFTISRDNAKSSLYLOMNSLRAEDTATYYCTTVIRGYVMDAWGQGTLVTVS

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 69 is shown in Figure 5 and SEQ
ID NO: 70 therein.

In one embodiment there is provided an antibody (for example an anti-toxin B

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

RASGSVSTLMH SEQ ID NO: 71
KASNLAS SEQ ID NO: 72
HQSWNSDT SEQ ID NO: 73
GFTFSNYGMA SEQ ID NO: 74
TINYDGRTTHYRDSVKG  SEQID NO: 75
ISRSHYFDC SEQ ID NO: 76

In one embodiment sequences 71 to 73 are in a light chain of the antibody.

In one embodiment sequences 74 to 76 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 71 is CDR L1, SEQ ID NO: 72 is CDR L2 and SEQ
ID NO: 73 is CDR L3.

In one embodiment SEQ ID NO: 74 is CDR H1, SEQ ID NO: 75 is CDR H2 and SEQ
ID NO: 76 is CDR H3.

In one embodiment SEQ ID NO: 71 is CDR L1, SEQ ID NO: 72 is CDR L2, SEQ ID
NO; 73 is CDR L3, SEQ ID NO: 74 is CDR H1, SEQ ID NO: 75 is CDR H2 and SEQ ID NO:
76 is CDR H3.
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In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 927 anti-toxin B antibody; Light chain Variable
region sequence) SEQ ID NO: 77:
DTOMTQSPSTLSASVGDRVTITCRASGSVSTLMHWYQQKPGKAPKLLIYKASNLASGVPSRE'S

GSGSGTEFTLTISSLQPDDFATYYCHQSWNSDTEFGQGTRLEIK
wherein the CDRs are underlined

The polynucleotide sequence encoding SEQ ID NO: 77 is shown in Figure 5 and SEQ
ID NO: 78 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 927 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 79:
EVQLVESGGGVVQPGRSLRLSCAASGFTEFSNYGMAWVRQAPGKGLEWVATINYDGRTTHYRDS
VKGRFTISRDNSKSTLYLQMNSLRAEDTAVYYCTSISRSHYEFDCWGQGTLVTVS

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 79 is shown in Figure 5 and SEQ
ID NO: 80 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 77 and SEQ ID NO: 79.

In one embodiment there is provided an antibody (for example an anti-toxin B

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

KASKSISNHLA SEQ ID NO: 81
SGSTLQS , - SEQID NO: 82
QQYDEYPYT SEQ ID NO: 83
GFSLQSYTIS SEQ ID NO: 84
ATISGGGSTYYNLPLKS SEQ ID NO: 85
PRWYPRSYFDY SEQ ID NO: 86

In one embodiment sequences 81 to 83 are in a light chain of the antibody.

In one embodiment sequences 84 to 86 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 81 is CDR L1, SEQ ID NO: 82 is CDR L2 and SEQ
ID NO: 83 is CDR L3.

In one embodiment SEQ ID NO: 84 is CDR H1, SEQ ID NO: 85 is CDR H2 and SEQ
ID NO: 86 is CDR H3.

In one embodiment SEQ ID NO: 81 is CDR L1, SEQ ID NO: 82 is CDR L2, SEQ ID
NO; 83 is CDR L3, SEQ ID NO: 84 is CDR HI, SEQ ID NO: 85 is CDR H2 and SEQ ID NO:
86 is CDR H3.
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In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1099 anti-toxin B antibody; Light chain
Variable region sequence) SEQ ID NO: 87: |
DVQLTQSPSFLSASVGDRVTITCKASKSISNHLAWYQEKPGKANKLLIHSGSTLQSGTPSRES
GSGSGTEFTLTISSLQPEDFATYYCQQYDEYPYTFGQGTRLEIKRT

wherein the CDRs are underlined.

In one embodiment the last two amino acids (RT) of SEQ ID NO: 87 are omitted.

The polynucleotide sequence encoding SEQ ID NO: 87 is shown in Figure 6 and SEQ
ID NO: 88 therein. In one embodiment the codons encoding the last two amino acids (RT) are
omitted.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1099 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 89:
EVOLQESGPGLVKPSETLSLTCTVSGFSLOSYTISWVRQPPGKGLEWIAAISGGGSTYYNLPL
KSRVTISRDTSKSQVSLKLSSVTAADTAVYYCTRPRWYPRSYFDYWGRGTLVTVS

wherein the CDRs are underlined

The polynucleotide sequence encoding SEQ ID NO: 89 is shown in Figure 6 and SEQ
ID NO: 90 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO 87: and SEQ ID NO: &9.

In one embodiment there is provided an antibody (for example an anti-toxin B
antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

RASQRISTSTIH SEQ ID NO: 91
YASQSIS SEQ ID NO: 92
00SYSSLYT SEQ ID NO: 93
GFTFSDSYMA SEQ ID NO: 94
SISYGGTIIQYGDSVKG SEQ ID NO: 95
ROGTYARYLDF SEQ ID NO: 96

In one embodiment sequences 91 t093 are in a light chain of the antibody.

In one embodiment sequences 94 to 96 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 91 is CDR L1, SEQ ID NO: 92 is CDR L2 and SEQ
ID NO; 93 is CDR L3.
In one embodiment SEQ ID NO: 94 is CDR HI, SEQ ID NO: 95 is CDR H2 and SEQ ID NO:
96 is CDR H3.
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In one embodiment SEQ ID NO: 91 is CDR L1, SEQ ID NO: 92 is CDR L2, SEQ ID
NO; 93 is CDR L3, SEQ ID NO: 94 is CDR H1, SEQ ID NO: 95 is CDR H2 and SEQ ID NO:
96 is CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1102 anti-toxin B antibody; Light chain
Variable region sequence) SEQ ID NO: 97:
NIVLTQSPATLSLSPGERATLSCRASQRISTSIHWYQOKPGQAPRLLIKYASQSISGIPARES
GSGSGTDFTLTISSLEPEDFAVYYCQQOSYSSLYTFGQGTKLEIK

wherein the CDRs are underlined

The polynucleotide sequence encoding SEQ ID NO: 97 is shown in Figure 6 and SEQ
ID NO: 98 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1102 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 99;
EVQLVESGGGLVQPGGSLRLSCAVSGEFTFSDSYMAWVRQAPGKGLEWIASISYGGTIIQYGDS
VKGRFTISRDNAKSSLYLOMNSLRAEDTAVYYCARRQGTYARYLDFWGQGTLVTIVS

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 99 is sﬁown in Figure 7 and SEQ
ID NO: 100 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO 97: and SEQ ID NO: 99.

In one embodiment there is provided an antibody (for example an anti-toxin B

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

RASESVSTLLH SEQ ID NO: 101
KASNLAS SEQ ID NO: 102
HOSWNSPPT SEQ ID NO: 103
GFTFSNYGMA SEQ ID NO: 104
IINYDASTTHYRDSVKG SEQ ID NO: 105
YGRSHYFDY SEQ ID NO: 106

In one embodiment sequences 101 to 103 are in a light chain of the antibody.

In one embodiment sequences 104 to 106 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 101 is CDR L1, SEQ ID NO: 102 is CDR L2 and
SEQ ID NO: 103 is CDR L3.

In one embodiment SEQ ID NO: 104 is CDR H1, SEQ ID NO: 105 is CDR H2 and
SEQ ID NO: 106 is CDR H3.
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In one embodiment SEQ ID NO: 101 is CDR L1, SEQ ID NO: 102 is CDR L2, SEQ ID
NO; 103 is CDR L3, SEQ ID NO: 104 is CDR H1, SEQ ID NO: 105 is CDR H2 and SEQ ID
NO; 106 is CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1114 anti-toxin B antibody; Light chain
Variable region sequence) SEQ ID NO: 107:
ATQMTQSPSSLSASVGDRVTITCRASESVSTLLHWYQOKPGKAPKLLIYKASNLASGVPSRES
GSGSGTDFTLTISSLOPEDFATYYCHQOSWNSPPTEFGQGTKLEIK

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 107 is shown in Figure 7 and SEQ
ID NO: 108 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1114 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 109:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYGMAWVRQAPGKGLEWVAIINYDASTTHYRDS

VKGRFTISRDNAKSSLYLQMNSLRAEDTAVYYCTRYGRSHYFDYWGQGTLVTVS
wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 109 is shown in Figure 7 and SEQ
ID NO: 110 therein, |

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 107 and SEQ ID NO: 109.

In one embodiment there is provided an antibody (for example an anti-toxin B

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

RASESVSTLLH SEQID NO: 111
KASNLAS SEQ ID NO: 112
HQSWNSPPT SEQIDNO: 113
GFTFSNYGMA SEQIDNO: 114
IINYDASTTHYRDSVK SEQ ID NO: 115
YGRSHYFDY SEQ ID NO: 116

In one embodiment sequences 111 to 113 are in a light chain of the antibody.

In one embodiment sequences 114 to 116 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 111 is CDR L1, SEQ ID NO: 112 is CDR L2 and
SEQ IDNO: 113 is CDR L3.

In one embodiment SEQ ID NO: 114 is CDR H1, SEQ ID NO: 115 is CDR H2 and
SEQ ID NO: 116 is CDR H3.
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In one embodiment SEQ ID NO: 111 is CDR L1, SEQ ID NO: 112 is CDR L2, SEQ 1D
NO; 113 is CDR L3, SEQ ID NO: 114 is CDR H1, SEQ ID NO: 115 is CDR H2 and SEQ ID
NO: 116 is CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1114 graft 8 anti-toxin B antibody; Light chain
Variable region sequence) SEQ ID NO: 117:
DTVLTQSPSSLSASVGDRVTITCRASESVSTLLHWYQQKPGKAPKLLIYKASNLASGVPSRES
GSGSGTDFTLTISSLOPEDFATYYCHQSWNSPPTFGOGTKLEIK

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 117 is shown in Figure 8 and SEQ
ID NO: 118 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1114 graft § anti-toxin B antibody heavy chain
variable region sequence) SEQ ID NO: 119:
EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYGMAWVRQAPGKGLEWVAIINYDASTTHYRDS
VKGRFTISRDNAKSSLYLOMNSLRAEDTAVYYCTRYGRSHYFDYWGQGTLVTVS

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 119 is shown in Figure 8 and SEQ
ID NO: 120 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 117 and SEQ ID NO: 119.

In one embodiment there is provided an antibody (for example an anti-toxin B

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

KASQONIYMYLN SEQ ID NO: 121
NTNKLHT SEQ ID NO: 122
LOHKSFPYT SEQ ID NO: 123
GFTFRDSFMA SEQ ID NO: 124
SISYEGDKTYYGDSVKG SEQ ID NO: 125
LTITTSGDS SEQ ID NO: 126

In one embodiment sequences 121 to 123 are in a light chain of the antibody.

In one embodiment sequences 124 to 126 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 121 is CDR L1, SEQ ID NO: 122 is CDR L2 and
SEQ ID NO: 123 is CDR L3.

In one embodiment SEQ ID NO: 124 is CDR H1, SEQ ID NO: 125 is CDR H2 and
SEQ ID NO: 126 is CDR H3.
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In one embodiment SEQ ID NO: 121 is CDR L1, SEQ ID NO: 122 is CDR L2, SEQ ID
NO: 123 is CDR L3, SEQ ID NO: 124 is CDR H1, SEQ ID NO: 125 is CDR H2 and SEQ ID
NO: 126 is CDR H3.

In one embodiment there is provided a variablé region, such as a light chain variable
region with the following sequence (Antibody 1125 anti-toxin B antibody; Light chain
Variable region sequence) SEQ ID NO: 127:
DIQMTQSPSSLSASVGDRVTITCKASONIYMYLNWYQQKPGKAPKRLIYNTNKLHTGVPSRE'S

GSGSGTEYTLTISSLOPEDFATYYCLQHKSFPYTEFGQGTKLEIK
wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 127 is shown in Figure 8 and SEQ
ID NO: 128 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1125 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 129:
EVQLVESGGGLVQPGGSLRLSCAASGFTFRDSFMAWVRQAPGKGLEWVASISYEGDKTYYGDS

VKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARLTITTSGDSWGQGTMVTIVSS
wherein the CDRs are underlined.

In one embodiment the last amino acid (S) of SEQ ID NO: 129 is omitted.

The polynucleotide sequence encoding SEQ ID NO: 129 is shown in Figure 9 and SEQ
ID NO: 130 therein. In one embodiment the codon AGC encoding the last amino acid S is
omitted.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 127 and SEQ ID NO: 129.

In one embodiment there is provided antibody (for example an anti-toxin B antibody)

comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

KASQHVGTNVD SEQ ID NO: 131
GASIRYT SEQ ID NO: 132
LOYNYNPYT SEQ ID NO: 133
GFIFSNFGMS SEQ ID NO: 134
SISPSGGNAYYRDSVKG SEQ ID NO: 135
RAYSSPFAF SEQ ID NO: 136

In one embodiment sequences 131 to 133 are in a light chain of the antibody.

In one embodiment sequences 134 to 136 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 131 is CDR L1, SEQ ID NO: 132 is CDR L2 and
SEQ ID NO: 133 is CDR L3.
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In one embodiment SEQ ID NO: 134 is CDR H1, SEQ ID NO: 135 is CDR H2 and
SEQ ID NO: 136 is CDR H3.

In one embodiment SEQ ID NO: 131 is CDR L1, SEQ ID NO: 132 is CDR L2, SEQ ID
NO: 133 is CDR L3, SEQ ID NO: 134 is CDR H1, SEQ ID NO: 135 is CDR H2 and SEQ ID
NO: 136 is CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1129 anti-toxin B antibody; Light chain
Variable region sequence) SEQ ID NO: 137:
DTOMTQSPSSLSASVGDRVTITCKASQHVGTNVDWYQQOKPGKVPKLLIYGASIRYTGVPDRET

GSGSGTDFTLTISSLQPEDVATYYCLQYNYNPYTFGQGTKLEIK
wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 137 is shown in Figure 8 and SEQ
ID NO: 138 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1129 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 139:
EVQLVESGGGVVQPGRSLRLSCATSGFIFSNFGMSWVRQAPGKGLEWVASISPSGGNAYYRDS
VKGRFTI SRDNSKTTLYLOMNSLRAEDTAVYYCTRRAYSSPFAFWGQGTLVTVSS

wherein the CDRs are underlined.

In one embodiment the last amino acid (S) of SEQ ID NO: 139 is omitted.

The polynucleotide sequence encoding SEQ ID NO: 139 is shown in Figure 8 and SEQ
ID NO: 140 therein. In one embodiment the codon AGC encoding the last amino acid S is
omitted.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 137 and SEQ ID NO: 139.

In one embodiment there is provided an antibody (for example an anti-toxin B

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

KASKSISNHLA SEQ ID NO: 141
SGSTLQP SEQ ID NO: 142
QQYDEYPYT SEQ ID NO: 143
GFSLNSYTIT SEQ ID NO: 144
AISGGGSTYFNSALKS SEQ ID NO: 145
PRWYPRSYFDY SEQ ID NO: 146

In one embodiment sequences 141 to 143 are in a light chain of the antibody.

In one embodiment sequences 144 to 146 are in a heavy chain of the antibody.
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In one embodiment SEQ ID NO: 141 is CDR L1, SEQ ID NO: 142 is CDR L2 and
SEQ ID NO: 143 is CDR L3. .

In one embodiment SEQ ID NO: 144 is CDR H1, SEQ ID NO: 145 is CDR H2 and
SEQ ID NO: 146 is CDR H3.

In one embodiment SEQ ID NO: 141 is CDR L1, SEQ ID NO: 142 is CDR L2, SEQ ID
NO: 143 is CDR L3, SEQ ID NO: 144 is CDR H1, SEQ ID NO: 145 is CDR H2 and SEQ ID
NO: 146 is CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1134 anti-toxin B antibody; Light chain
Variable region sequence):

DVQLTQSPSFLSASVGDRVTITCKASKSISNHLAWYQEKPGKANKLLIHSGSTLQPGT

PSREFSGSGSGTEFTLTISSLOPEDFATYYCQQYDEYPYTFGOGTRLEIK
SEQ ID NO: 147
wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 147 is shown in Figure 9 and SEQ
ID NO: 148 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1134 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 149:
EVQLQESGPGLVKPSETLSLTCTVSGFSLNSYTITWVRQPPGKGLEWIAATISGGGSTYFNSAL

KSRVTISRDTSKSQVSLKLSSVTAADTAVYYCTRPRWYPRSYFDYWGRGTLVTVS

wherein the CDRs are underlined

The polynucleotide sequence encoding SEQ ID NO: 149 is shown in Figure 9 and SEQ
ID NO: 150 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO 147: and SEQ ID NO: 149.

In one embodiment there is provided antibody (for example an anti-toxin B antibody)

comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

KASQNVGNNVA SEQ ID NO: 151
YASNRET SEQ ID NO: 152
QRVYQSTWT SEQ ID NO: 153
GFSLTSYYVH SEQ IDNO: 154
CIRTGGNTEYQSEFKS SEQ ID NO: 155
GNYGFAY SEQ ID NO: 156

In one embodiment sequences 151 to 153 are in a light chain of the antibody.
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In one embodiment sequences 154 to 156 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 151 is CDR L1, SEQ ID NO: 152 is CDR L2 and
SEQ ID NO: 153 is CDR L3, |

In one embodiment SEQ ID NO: 154 is CDR H1, SEQ ID NO: 155 is CDR H2 and
SEQ ID NO: 156 is CDR H3.

In one embodiment SEQ ID NO: 151 is CDR L1, SEQ ID NO: 152 is CDR L2, SEQ ID
NO; 153 is CDR L3, SEQ ID NO: 154 is CDR H1, SEQ ID NO: 155 is CDR H2 and SEQ ID
NO; 156 is CDR H3. '

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1151 anti-toxin B antibody; Light chain
Variable region sequence) SEQ ID NO: 157:
ATQOMTQSPSSLSASVGDRVTITCKASQONVGNNVAWYQHKPGKAPKLLIYYASNRETGVPSRET

GGGYGTDFTLTISSLOPEDFATYYCQRVYQSTWTFGOQGTKVEIK
wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 157 is shown in Figure 9 and SEQ
ID NO: 158 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1151 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 159:
EVOLQOESGPGLVKPSETLSLTCTVSGFSLTSYYVHWVRQPPGKGLEWMGCIRTGGNTEYQSEF

KSRVTISRDTSKNQVSLKLS SVTAADTAVYYCARGNYGFAYWGQGTLVTVS
wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 159 is shown in Figure 9 and SEQ
ID NO: 160 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 157 and SEQ ID NO: 159.

In one embodiment there is provided an antibody (for example an anti-toxin B

antibody) comprising a CDR, such as 1, 2, 3, 4, 5 or 6 CDRs, selected from:

KASQNINKYLD SEQ ID NO: 161
NIQSLHT SEQ ID NO: 162
FQHNSGW SEQ ID NO: 163
GFTFTQAAMF SEQ ID NO: 164
RISTKSNNFATYYPDSVKG SEQ ID NO: 165
PAYYYDGTVPFAY SEQ ID NO: 166

In one embodiment sequences 161 to 163 are in a light chain of the antibody.

20



10

15

20

25

30

35

WO 2013/038156 : PCT/GB2012/052222

In one embodiment sequences 164 to 166 are in a heavy chain of the antibody.

In one embodiment SEQ ID NO: 161 is CDR L1, SEQ ID NO: 162 is CDR L2 and
SEQ ID NO: 163 is CDR L3.

In one embodiment SEQ ID NO: 164 is CDR H1, SEQ ID NO: 165 is CDR H2 and
SEQ ID NO: 166 is CDR H3.

In one embodiment SEQ ID NO: 161 is CDR L1, SEQ ID NO: 162 is CDR L2, SEQ ID
NO: 163 is CDR L3, SEQ ID NO: 164 is CDR H1, SEQ ID NO: 165 is CDR H2 and SEQ ID
NO: 166 is CDR H3.

In one embodiment there is provided a variable region, such as a light chain variable
region with the following sequence (Antibody 1153 anti-toxin B antibody; Light chain
Variable region sequence) SEQ ID NO: 167:
DIOMTQSPSSLSASVGDRVTITCKASONINKYLDWYQOKPGKVPKLLIYNIQSLHTGIPSRES

GSGSGTDEFTLTISSLQPEDVATYYCFQHNSGWTFGQGTRLEIK
wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 167 is shown in Figure 10 and
SEQ ID NO: 168 therein.

In one embodiment there is provided a variable region, such as a heavy chain variable
region with the following sequence (Antibody 1153 anti-toxin B antibody heavy chain variable
region sequence) SEQ ID NO: 169:
EVQLVESGGGLVQPGGSLKLSCAASGFTFTQAAMFWVRQASGKGLEGIARISTKSNNFATYYP
D_SE{_GRFTI SRDDSKNTVYLQMNSLKTEDTAVYYCTAPAYYYDGTVPFAYWGQGTLVTVS

wherein the CDRs are underlined.

The polynucleotide sequence encoding SEQ ID NO: 169 is shown in Figure 10 and
SEQ ID NO: 170 therein.

In one embodiment an antibody according to the invention comprises variable regions
shown in SEQ ID NO: 167 and SEQ ID NO: 169.

In one embodiment there is provided antibody comprising 6 CDRs independently
selected from SEQID NOs 1,2, 3,4, 5,6, 11, 12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 31, 32,
33, 34, 35, 36, 41, 42, 43, 44, 45, 46, 51, 52, 53, 54, 55, 56, 61, 62, 63, 64, 65, 66, 71, 72, 73,
74,75, 76, 81, 82, 83, 84, 85, 86, 91, 92, 93, 94, 95, 96, 101, 102, 103, 104, 105, 106, 111, 112,
113,114, 115, 116, 121,122, 123, 124, 125, 126, 131, 132, 133, 134, 135, 136, 141, 142, 143,
144, 145, 146, 151, 152, 153, 154, 155, 156, 161, 162, 163, 164, 165 and 166.

In one embodiment there is provided an anti-TcdA antibody comprising 6 CDRs

~ independently selected from SEQ ID NOs 1, 2, 3,4, 5, 6, 11, 12, 13, 14, 15, 16, 21, 22, 23, 24,

25,26, 31, 32, 33, 34, 35, 36, 41, 42, 43, 44, 45, 46, 51, 52, 53, 54, 55 and 56.
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In one embodiment there is provided an anti-TcdB antibody comprising 6 CDRs
independently selected from SEQ ID NOs 61, 62, 63, 64, 65, 66, 71, 72,73, 74,75, 76, 81, 82,
83, 84, 85, 86, 91, 92, 93, 94, 95, 96, 101, 102, 103, 104, 105, 106, 111, 112, 113, 114, 115,
116, 121,122, 123, 124, 125, 126, 131, 132, 133, 134, 135, 136, 141, 142, 143, 144, 145, 146,
151, 152, 153, 154, 155, 156, 161, 162, 163, 164, 165 and 166.

In one embodiment there is provided an antibody which comprises two variable regions
independently selected frdm SEQID NOs: 7,9, 17,19, 27, 29, 37, 39, 47, 49, 57, 59, 67, 69,
77,79, 87, 89, 97, 99, 107, 109, 117, 119, 127, 129, 137, 139, 147, 149, 157 and 159.

In one embodiment there is provided an antibody which comprises two variable regions
independently selected from SEQ ID NOs: 7,9, 17, 19, 27, 29, 37, 39, 47, 49, 57 and 59.

In one embodiment there is provided an antibody which comprises two variable regions
independently selected from SEQ ID NOs: 67, 69, 77, 79, 87, 89, 97, 99, 107, 109, 117, 119,
127, 129, 137, 139, 147, 149, 157 and 159.

In one embodiment the antibodies according to the invention are humanized.

In one embodiment the antibody or antibodies are directed to the C terminal “cell
binding” portion of the TcdA and/or TcdB toxin.

In one embodiment an antibody according to the invention is suitable for neutralising
toxin A or toxin B.

Neutralising as employed herein is intended to refer to the elimination or reduction of
harmful/deleterious effects of the target toxin, for example at least a 50% reduction in the
relevant harmful effect.

The inventors have established by using internal comparisons between antibodies
discovered in this application and by comparison against antibodies well described in the art
(Babcock et al. 2006; Lowy et al., 2010) that some antibodies have the desirable characteristic
of maintaining effective neutralization (for example low ECsy and high % protection) even at
high toxin concentrations. Other antibodies including those described in the art do not maintain
effective toxin neutralization at high toxin concentrations.

Effective toxin concentrations can be defined as a ‘lethal dose’ (LD) in titration studies
in the absence of neutralizing antibodies. Neutralisation assays are typically conducted at an
LD of 50% of complete cell killing (i.e. an LDsg) but may be more rigorously conducted at an
LDsy.

Assays may also be performed under considerably more challenging conditions such as
LDy, LDgs and/or LDyyax (LDmax is the maximal toxin quantity which can be included in an
assay as constrained by assay volume and maximum toxin concentration / solubility). Such

assays aim to mimic the early stages of infection of humans when C. difficile growth in the
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bowel is rampant and diarrhea and other symptoms lead one to hypothesise that toxin
concentrations are at their highest. Antibodies which effectively neutralize damaging toxin
activities under high toxin concentration conditions are thought by the present inventors to
have special clinical value for the control of symptoms in human infections. In one
embodiment the antibody or antibodies of the present disclosure have useful, for example low
ECsg values and/or high % protection from cell death for one or more the LDgo, LDgo, LDgs
and/or LD max. In one embodiment the ECsg in the one or more of the latter situations is
15ng/ml or less, for example 10ng/ml or less, such as Sng/ml or less, in particuiar Ing/ml or
less. In one embodiment the % protection from cell death is >90%, or >75% or >50%.

Thus in one embodiment the present disclosure provides an antibody or a combination
of antibodies which maintain toxin neutralization even in the presence of high levels of toxin,
for example as measured in an assay provided herein.

The harmful effect of toxin may, for example be measured in a suitable in vitro assay.
In one embodiment the neutralization is measured in an assay given in Example 1 below. Also
provided is an antibody or antibodies identified in a neutralization assay, for example wherein
the potency of the antibody is maintained in the presence of high levels of toxin.

Toxin A is used interchangeably with TcdA.

Toxin B is used interchangeably with TcdB.

In one embodiment an antibody according to the invention is a monoclonal antibody or
binding fragment thereof.

In one embodiment a monoclonal antibody according to the invention is capable of
neutralising TcdA with very high potency and affinity.

In one embodiment a monoclonal antibody according to the invention is capable of
neutralising TcdA with very high potency and affinity and high avidity.

Avidity as employed herein refers to the combined strength of multiple binding
affinities.

In one embodiment a monoclonal antibody according to the invention is capable of

neutralising TcdA with very high potency and affinity and high avidity and high valency of

~ binding.

Valency of binding as employed herein refers to the ability for a monoclonal antibody
to bind to an antigen multiple times. High valency of binding hence results in high levels of
decoration of antigen with antibodies and / or high levels of cross-linking of toxin molecules,
which is thought to be advantageous.

Anti-TcdA Mabs according to the present disclosure may be suitable for neutralising

the early effects of TcdA, for example on cells such as loss of tight junctions.

23



10

15

20

25

30

35

WO 2013/038156 PCT/GB2012/052222

Tight junction as employed herein is intended to refer to impermeable zone of
connection between cells within a monolayer or anatomical tissue structure. Fluid loss does
not occur when tight junctions retain their structural and functional integrity. Loss of tight
junctions is an indication that the cell has been compromised by toxin and is well documented
as being an early step in the toxic effects of TcdA and TcdB (25) and results in loss of fluid
containing serum, immunoglobulin and ions (26, 3). Loss of tight junctions is thought to be a
first step on the onset of diarrhoea in humans.

The TEER assay system, can be used to measure the loss of tight junction in vitro.
TEER is an acronym for trans epithelial electric resistance assay and it is generally employed
to measure the permeability of a differentiated cell layer representative of a gut endothelial
lining. However, in the context of screening for antibodies TEER loss can be employed to
identify antibodies that slow or prevent damage to the tight junctions and hence is a surrogate
for protection against tissue damage leading to diarrhoea.

Often Caco-2 cells are employed since they are derived from human colon cells and are
known to form differentiated monolayers with cells connected by tight junctions. A kit is
commercially available from Becton-Dickinson named the Caco-2 BioCoat HTS plate system
(BD Biosciences/ 354802). The instructions in the kit are suitable for testing in the present
context. The resistance of the membrane changes when the membrane has been compromised.

Generally the antibody will be pre-incubated with the toxin before addition to the
TEER system to establish if the antibody can prevent or slow the damage to the membrane
caused by the toxin. The assay may be performed over a suitable period, for example 24 hours
taking measurements at certain time-points. The present inventors have established that the 4
hour time point is particularly discriminating for therapeutically useful antibodies.

The concentration of toxin employed in the TEER assay is generally in the range 100-
200ng/ml, most preferably 125ng/ml

The concentration of antibody (for example IgG1) employed in the TEER assay is
generally in the range of 4 to 2000ng/ml, for example 50 to 1000ng/ml, such as 100 to
500ng/ml.

In one embodiment the ECs, of the antibody in the TEER assay employed in said
condition is at least 200ng/ml, for example less than 100ng/ml, such as about 60-80ng/ml.

In one embodiment there is provided an anti-TcdA antibody or an anti-TcdB antibody
suitable for use as a therapeutic agent in the treatment or prevention of C. difficile infection,
wherein said antibody was screened and selected employing a TEER assay.

In one aspect there is provided a method of screening an antibody in a TEER assay for

the ability to slow or prevent loss of tight junctions. In one embodiment the antibody or
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antibodies screened are anti-TcdA antibodies. In one embodiment the antibody or antibodies
screened are anti-TcdB antibodies. In one embodiment the antibody or antibodies screened are
a combination of anti-TcdA and anti-TcdB antibodies. In one embodiment the method
comprises the step of identifying an appropriate antibody or antibodies and expressing suitable
quantities of same. In one embodiment the method comprises the further step of formulating
said antibody or antibodies in a pharmaceutical formulation. In one embodiment the method
comprises the further step of administering said antibody or antibodies or said formulation to a
patient in need thereof.

In one embodiment multiple antibodies of the disclosure may be capable of binding to
the target toxin (TcdA or TcdB), which may aid immune clearance of the toxin.

Multiple antibodies as employed herein is intended to refer to multiple copies of an
antibody with the same sequence or an antibody with the same amino acid sequence or an
antibody specific to the same target antigen but with a different amino acid sequence.

In one embodiment the antibodies according to the invention are specific to the target
antigen, for example specific to an epitope in the target antigen.

In one embodiment the antibodies of the invention are able to bind to the target antigen
in two or more locations, for example two or three locations, such as four, five, six, seven,
eight, nine, ten or more locations, for example the toxin may comprise repeating domains and
thus an antibody may be specific to an epitope and in fact that epitope may be present in the
antigen several times i.e. in more than one location. Thus given antibodies may bind the same
epitope multiple times in different locations in the antigen.

In one embodiment the antibody binds to the given antigen multiple times, for example
2 to 20 times such as 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15 or 16 times. In one embodiment
the antibody binds the given antigen at least 3 times. This multiple binding is thought to be
important in neutralisation and/or clearance of the toxin. Whilst not wishing to be bound by
theory it is thought that multiple binding, for example 3 more times, i.e. by decoration with 3
or more Fc¢ fragments is important in triggering rapid clearance of the toxin (24) primarily via
the liver and spleen (27, 28).

In one embodiment the anti-TcdA antibody binds 3 or more times, for example 3 to 16
times.

In one embodiment the anti-TcdA antibody binds 12 times.

In one embodiment the anti-TcdA antibody binds 2 times.

In one embodiment an anti-TcdA antibody binds in the catalytic-terminal cell binding
domain of TcdA.

In one embodiment the anti-Tcd B antibody binds 2 or more times, for example 2 times.
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In one embodiment an anti-TcdB antibody binds in the catalytic-terminal cell binding
domain of TcdB.

In one embodiment the antibody or antibodies according to disclosure are capable of
cross-linking toxin molecules, for example one arm of the antibody molecule binds one toxin
molecule and another of the antibody binds a epitope in a different toxin molecule, thereby
forming a sort of immune complex. The formation of the latter may also facilitate activation of
the immune system to clear the relate toxin and thereby minimise the deleterious in vivo effects
of the same.

In one embodiment an innate immune response, such as complement is activated.

In one embodiment the antibody or antibodies of the disclosure have high potency
against toxins derived from strains of different ribotypes, for example 003, 027, 078.

In one embodiment antibodies against TcdA may have an ECsp in the range of 0.1 —-
100ng/ml, such as 1 to 10ng/ml and a maximal inhibition in the range of 50-100% at toxin
concentrations of LDgo.9s, for example against toxins from strains of ribotypes 003, 027 and
078.

In one embodiment antibodies against TcdA may have an ECs in the range of 0.1 —
100ng/ml, such as 1 to 10ng/ml and a maximal inhibition in the range of 60-100%, 70-100%,
80-100% or 90-100% at toxin concentrations of LDgg.9s, for example against toxins from
strains of ribotypes 003, 027 and 078.

In one embodiment antibodies against TcdB may have ECs; in the range of 0.1 -
100ng/ml, such as 1 to 10ng/ml and a maximal inhibition in the range of 50-100% at toxin
concentrations of LDgg.gs, for example against toxins from strains of ribotype 003.

In one embodiment antibodies against TcdB may have ECs in the range of 0.1 —
100ng/ml, such as 1 to 10ng/ml and a maximal inhibition in the range of 60-100%, 70-100%,
80-100% or 90-100% at toxin concentrations of LDgo.9s, for example against toxins from
strains of ribotype 003.

In one embodiment there are provided combinations of antibodies according to the
invention, for example combinations of antibodies specific to TcdA, combinations of
antibodies specific to TcdB or combinations of antibodies to specific to TcdA and antibodies
specific to TcdB.

Combinations of antibodies specific to TcdA will generally refer to combinations of
antibodies directed to different epitopes on the target antigen TcdA, or at least with different

binding properties.
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Combinations of antibodies specific to TcdB will generally refer to combinations of
antibodies directed to different epitopes on the target antigen TcdB, or at least with different
binding properties.

The combinations may comprise 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14 or 15 distinct
antibodies, for example 2, 3, 4 or 5 antibodies.

In one embodiment there is provided a combination of one anti-TcdA antibody and two
anti-TcdB, for example wherein the anti-TcdA antibody is 997 and where the anti-TcdB
antibodies are 1125 and 1151

In particular there is provided a combination of one anti-TcdA antibody comprising a
heavy variable region with a sequence as shown in SEQ ID NO:49 and a light variable region
with a sequence shown in SEQ ID NO: 47 and two anti-TcdB antibodies the first with a heavy
variable region shown in SEQ ID NO: 129 and a light variable region shown in SEQ ID NO:
127, and the second with a heavy variable region shown in SEQ ID NO: 159 and light variable
region shown in SEQ ID NO: 157.

Distinct antibodies as employed herein is intended to refer to antibodies with different
amino acid sequences, which may bind the same epitope or different epitopes on the target

antigen.
Also provided by the present invention is a specific region or epitope of TcdA which is

bound by an antibody provided by the present invention, in particular an antibody comprising the
heavy chain sequence given in SEQ ID NO:49 and the light chain sequence given in SEQ ID
NO:47.

Also provided by the present invention is a specific region or epitope of TcdB which is
bound by an antibody provided by the present invention, in particular an antibody comprising the
heavy chain sequence given in SEQ ID NQ:129 and the light chain sequence given in SEQ ID
NO:127 or an antibody comprising the heavy chain sequence given in SEQ ID NO:159 and the
light chain sequence given in SEQ ID NO:157.

This specific region or epitope of the TcdA or TcdB toxins can be identified by any
suitable epitope mapping method known in the art in combination with any one of the antibodies
provided by the present invention. Examples of such methods include screening peptides of
varying lengths derived from the toxins for binding to the antibody of the present invention with
the smallest fragment that can specifically bind to the antibody containing the sequence of the
epitope recognised by the antibody. The peptides may be produced synthetically or by
proteolytic digestion of the toxin polypeptide. Peptides that bind the antibody can be identified
by, for example, mass spectrometric analysis. In another example, NMR spectroscopy or X-ray

crystallography can be used to identify the epitope bound by an antibody of the present invention.
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Once identified, the epitopic fragment which binds an antibody of the present invention can be
used, if required, 4s an immunogen to obtain additional antagonistic antibodies which bind the
same epitope.

Antibodies which cross-block the binding of an antibody according to the present
invention may be similarly useful in neutralizing toxin activity. Accordingly, the present
invention also provides a neutralizing antibody having specificity for TcdA or TcdB, which
cross-blocks the binding of any one of the antibodies described above to TcdA or TcdB and/or
is cross-blocked from binding these toxins by any one of those antibodies. In one embodiment,
such an antibody binds to the same epitope as an antibody described herein above. In another
embodiment the cross-blocking neutralising antibody binds to an epitope which borders and/or
overlaps with the epitope bound by an antibody described herein above. In another
embodiment the cross-blocking neutralising antibody of this aspect of the invention does not
bind to the same epitope as an antibody of the present invention or an epitope that borders
and/or overlaps with said epitope.

Cross-blocking antibodies can be identified using any suitable method in the art, for
example by using competition ELISA or BIAcore assays where binding of the cross blocking
antibody to TcdA or TcdB prevents the binding of an antibody of the present invention or vice
versa.

In one embodiment there is provided a method of generating an anti-TcdA or anti-TcdB
antibody, in particular a neutralizing antibody and/or an antibody which cross-blocks the
binding of an antibody described herein, said method comprising the steps of immunizing a
host with a suitable antigen, for example an antigen shown in any one of SEQ ID Nos 173 to
194 or a combination thereof. The said method may also comprise one or more the following
steps, for example identifying an antibody of interest (in particular using a functional assay
such as TEER assay), expressing the antibody of interest, and optionally formulating the
antibody as a pharmaceutically acceptable composition.

Thus in one aspect the present disclosure provides a method of immunizing a host with

an amino acid sequence shown in SEQ ID Nos 173 to 194 or a combination thereof.

In one embodiment the antibodies according to the invention have an affinity to the
target antigen of 10nM or less, for example 1nM or less such as 900pM, in particular 800pM,
700pM, 600pM or500pM, such as 60pM.

In one embodiment the affinity is for TcdA or TcdB or a fragment thereof. In one

example the fragment is TcdA123 corresponding to residues S1827-D2249 of TcdA. In one
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example the fragment is TcdA456 corresponding to residues G2205-R2608. In one
embodiment the fragment is TcdB1234 corresponding to residues S1833-E2366 of TcdB.

In one embodiment antibodies according to the invention or a combination thereof have
an ECsg of 200ng/ml or less, for example 150ng/m! or less such as 100ng/ml or less, such as in
the range 0.1 to 10ng/ml. |

The individual component antibodies of mixtures are not required to have an ECso in
said range provided that when they are used in combination with one or more antibodies the
combination has an ECs in said range.

Advantageously, the antibodies of the invention are stable, for example are thermally
stable at temperatures above 50°C such as 60 or 70°C.

The antibodies and combinations according to the present invention also have one or
more of the following advantageous properties: slow off rate, high affinity, high potency, the
ability to bind multiple times to the target antigen, to neutralise the toxin by a mechanism
which reduces the loss of measurable TEER activity, to stimulate or assist the hosts natural
immune response, to catalyse or assist in immune clearance of the pathogen (or toxin) and/or to
educate the immune system to respond appropriately to the pathogen (or toxin).

The residues in antibody variable domains are conventionally numbered according to a
system devised by Kabat et al. This system is set forth in Kabat et al., 1987, in Sequénces of
Proteins of Immunological Interest, US Department of Health and Human Services, NIH, USA
(hereafter “Kabat et al. (supra)””). This numbering system is used in the present speciﬁcaﬁon
except where otherwise indicated.

The Kabat residue designations do not always correspond directly with the linear
numbering of the amino acid residues. The actual linear amino acid sequence may contain
fewer or additional amino acids than in the strict Kabat numbering corresponding to a
shortening of, or insertion into, a structural component, whether framework or
complementarity determining region (CDR), of the basic variable domain structure. The
correct Kabat numbering of residues may be determined for a given antibody by alignment of
residues of homology in the sequence of the antibody with a “standard” Kabat numbered
sequence.

The CDRs of the heavy chain variable domain are located at residues 31-35 (CDR-H1),
residues 50-65 (CDR-H2) and residues 95-102 (CDR-H3) according to the Kabat numbering
system. However, according to Chothia (Chothia, C. and Lesk, A.M. J. Mol. Biol., 196, 901-
917 (1987)), the loop equivalent to CDR-H1 extends from residue 26 to residue 32. Thus

unless indicated otherwise ‘CDR-H1’ as employed herein is intended to refer to residues 26 to
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35, as described by a combination of the Kabat numbering system and Chothia’s topological
loop definition.

The CDRs of the light chain variable domain are located at residues 24-34 (CDR-L1),
residues 50-56 (CDR-L2) and residues 89-97 (CDR-L3) according to the Kabat numbering
system.

Antibodies for use in the present invention may be obtained using any suitable method
known in the art. The toxin A and/or toxin B polypeptide/protein including fusion proteins, for
example toxin-Fc fusions proteins or cells (recombinantly or naturally) expressing the
polypeptide (such as activated T cells) can be used to produce antibodies which specifically
recognise the target toxins. The toxin polypeptide may be the full length polypeptide or a
biologically active fragment or derivative thereof.

Polypeptides may be prepared by processes well known in the art from genetically
engineered host cells comprising expression systems or they may be recovered from natural
biological sources. In the present application, the term “polypeptides” includes peptides,
polypéptides and proteins. These are used interchangeably unless otherwise specified. The
sequence for TcdA from ribotype 027 is given in SEQ ID NO: 171 (Uniprot accession number
C9YJ37) and the sequence for TcdB from ribotype 027 is given is SEQ ID NO: 172 (Uniprot
accession number C9YJ35).

The antigen polypeptide may in some instances be part of a larger protein such as a
fusion protein for example fused to an affinity tag.

Antibodies generated against the antigen polypeptide may be obtained, where
immunisation of an animal is necessary, by administering the polypeptides to an animal,
preferably a non-human animal, using well-known and routine protocols, see for example
Handbook of Experimental Immunology, D. M. Weir (ed.), Vol 4, Blackwell Scientific
Publishers, Oxford, England, 1986). Many warm-blooded animals, such as rabbits, mice, rats,
sheep, cows, camels or pigs may be immunized. However, mice, rabbits, pigs and rats are
generally most suitable.

Monoclonal antibodies may be prepared by any method known in the art such as the
hybridoma technique (Kohler & Milstein, 1975, Nature, 256:495-497), the trioma technique,
the human B-cell hybridoma technique (Kozbor et al., 1983, Immunology Today, 4:72) and the
EBV-hybridoma technique (Cole et al., Monoclonal Antibodies and Cancer Therapy, pp77-96,
Alan R Liss, Inc., 1985).

Antibodies for use in the invention may also be generated using single lymphocyte
antibody methods by cloning and expressing immunoglobulin variable region cDNAs

generated from single lymphocytes selected for the production of specific antibodies by, for
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example, the methods described by Babcook, J. et al., 1996, Proc. Natl. Acad. Sci. USA
93(15):7843-78481;, W092/02551; W0O2004/051268 and International Patent Application
number W02004/106377.

Humanised antibodies (which include CDR-grafted antibodies) are antibody molecules
having one or more complementarity determining regions (CDRs) from a non-human species
and a framework region from a human immunoglobulin molecule (see, e.g. US 5,585,089;
WQ091/09967). It will be appreciated that it may only be necessary to transfer the specificity
determining residues of the CDRs rather than the entire CDR (see for example, Kashmiri et al.,
2005, Methods, 36, 25-34). Humanised antibodies may optionally further comprise one or
more framework residues derived from the non-human species from which the CDRs were
derived.

As used herein, the term ‘humanised antibody molecule’ refers to an antibody molecule
wherein the heavy and/or light chain contains one or more CDRs (including, if desired, one or
more modified CDRs) from a donor antibody (e.g. a murine monoclonal antibody) grafted into
a heavy and/or light chain variable region framework of an acceptor antibody (¢.g. a human
antibody). For a review, see Vaughan et al, Nature Biotechnology, 16, 535-539, 1998. In one
embodiment rather than the entire CDR being transferred, only one or more of the specificity
determining residues from any one of the CDRs described herein above are transferred to the
human antibody framework (see for example, Kashmiri et al., 2005, Methods, 36, 25-34). In
one embodiment only the specificity determining residues from one or more of the CDRs
described herein above are transferred to the human antibody framework. In another
embodiment only the specificity determining residues from each of the CDRs described herein
above are transferred to the human antibody framework.

When the CDRs or specificity determining residues are grafted, any appropriate
acceptor variable region framework sequence may be used having regard to the class/type of
the donor antibody from which the CDRs are derived, including mouse, primate and human
framework regions. Suitably, the humanised antibody according to the present invention has a
variable domain comprising human acceptor framework regions as well as one or more of the
CDRs provided herein.

Thus, provided in one embodiment is a humanised antibody which binds toxin A or
toxin B wherein the variable domain comprises human acceptor framework regions and non-
human donor CDRs.

Examples of human frameworks which can be used in the present invention are KOL,
NEWM, REI, EU, TUR, TEI, LAY and POM (Kabat ¢t al., supra). For example, KOL and
NEWM can be used for the heavy chain, REI can be used for the light chain and EU, LAY and
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POM can be used for both the heavy chain and the light chain. Alternatively, human germline
sequences may be used; these are available at: http://vbase.mrc-cpe.cam.ac.uk/

In a humanised antibody of the present invention, the acceptor heavy and light chains
do not necessarily need to be derived from the same antibody and may, if desired, comprise
composite chainé having framework regions derived from different chains.

Also, in 2 humanised antibody of the present invention, the framework regions need not
have exactly the same sequence as those of the acceptor antibody. For instance, unusual
residues may be changed to more frequently-occurring residues for that acceptor chain class or
type. Alternatively, selected residues in the acceptor framework regions may be changed so
that they correspond to the residue found at the same position in the donor antibody (see
Reichmann et al., 1998, Nature, 332, 323-324). Such changes should be kept to the minimum
necessary to recover the affinity of the donor antibody. A protocol for selecting residues in the
acceptor framework regions which may need to be changed is set forth in WO 91/09967.

Generally the antibody sequences disclosed in the present specification are humanised.

The invention also provides sequences which are 80%, 90%, 91%, 92%, 93% 94%,
95% 96%, 97%, 98% or 99% similar to a sequence or antibody disclosed herein.

"Identity", as used herein, indicates that at any particular position in the aligned
sequences, the amino acid residue is identical between the sequences. "Similarity", as used
herein, indicates that, at any particular position in the aligned sequences, the amino acid
residue is of a similar type between the sequences. For example, leucine may be substituted for
isoleucine or valine. Other amino acids which can often be substituted for one another include
but are not limited to:

- phenylalanine, tyrosine and tryptophan (amino acids having aromatic side chains);

- lysine, arginine and histidine (amino acids having basic side chains);

- aspartate and glutamate (amino acids having acidic side chains);

- asparagine and glutamine (amino acids having amide side chains); and

- cysteine and methionine (amino acids having sulphur-containing side chains).
Degrees of identity and similarity can be readily calculated (Computational Molecular Biology,
Lesk, A.M., ed., Oxford University Press, New York, 1988; Biocomputing. Informatics and
Genome Projects, Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis of
Sequence Data, Part 1, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey,
1994; Sequence Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987,
Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New York,
1991, the BLAST™ software available from NCBI (Altschul, S.F. et al., 1990, J. Mol. Biol.
215:403-410; Gish, W. & States, D.J. 1993, Nature Genet. 3:266-272. Madden, T.L. et al.,
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1996, Meth. Enzymol. 266:131-141; Altschul, S.F. et al., 1997, Nucleic Acids Res. 25:3389-
3402; Zhang, J. & Madden, T.L. 1997, Genome Res. 7:649-656,).

The antibody molecules of the present invention include a complete antibody molecule
having full length heavy and light chains or a fragment thereof and may be, but are not limited
to Fab, modified Fab, Fab’, modified Fab’, F(ab’)2, Fv, Fab-Fv, Fab-dsFv, single domain
antibodies (e.g. VH or VL or VHH), scFv, bi, tri or tetra-valent antibodies, Bis-scFv, diabodies,
triabodies, tetrabodies and epitope-binding fragments of any of the above (see for example
Holliger and Hudson, 2005, Nature Biotech. 23(9):1126-1136; Adair and Lawson, 2005, Drug
Design Reviews - Online 2(3), 209-217). The methods for creating and manufacturing these
antibody fragments are well known in the art (see for example Verma et al., 1998, Journal of
Immunological Methods, 216, 165-181). Other antibody fragments for use in the present
invention include the Fab and Fab’ fragments described in International patent applications
W02005/003169, W0O2005/003170 and W0O2005/003171. Multi-valent antibodies may
comprise multiple specificities e.g bispecific or may be monospecific (see for example WO
92/22853 and WO05/113605). Bispecific and multispecific antibody variants are especially
considered in this example since the aim is to neutralise two independent target proteins: TcdA
and TcdB. Variable regions from antibodies disclosed herein may be configured in such a way
as to produce a single antibody variant which is capable of binding to and neutralising TcdA
and TcdB.

In one embodiment the antibody according to the present disclosure is provided as
TcdA or TedB binding antibody fusion protein which comprises an immunoglobulin moiety,
for example a Fab or Fab’ fragment, and one or two single domain antibodies (dAb) linked
directly or indirectly thereto, for example as described in W02009/040562.

In one embodiment the fusion protein comprises two domain antibodies, for example as
a variable heavy (VH) and variable light (VL) pairing, optionally linked by a disulphide bond,
for example as described in W02010/035012.

In one embodiment the Fab or Fab’ element of the fusion protein has the same or
similar specificity to the single domain antibody or antibodies. In one embodiment the Fab or
Fab’ has a different specificity to the single domain antibody or antibodies, that is to say the
fusion protein is multivalent. In one embodiment a multivalent fusion protein according to the
present invention has an albumin binding site, for example a VH/VL pair therein provides an
albumin binding site.

In one embodiment the multivalent fusion protein according to the invention binds

TcdA and TcdB.
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In one embodiment the multivalent fusion protein according to the invention binds
TcdB in multiple positions, for example has distinct binding regions specific for two different
epitopes.

The constant region domains of the antibody molecule of the present invention, if
present, may be selected having regard to the proposed function of the antibody molecule, and
in particular the effector functions which may be required. For example, the constant region
domains may be human IgA, 1gD, IgE, IgG or IgM domains. In particular, human IgG
constant region domains may be used, especially of the IgG1 and IgG3 isotypes when the
antibody molecule is intended for therapeutic uses and antibody effector functions are required.
Alternatively, IgG2 and IgG4 isotypes may be used when the antibody molecule is intended for
therapeutic purposes and antibody effector functions are not required, e.g. for simply
neutralising or agonising an antigen. It will be appreciated that sequence variants of these
constant region domains may also be used. For example IgG4 molecules in which the serine at
position 241 has been changed to proline as described in Angal et al., Molecular Immunology,
1993, 30 (1), 105-108 may be used. It will also be understood by one skilled in the art that
antibodies may undergo a variety of posttranslational modifications. The type and extent of
these modifications often depends on the host cell line used to express the antibody as well as
the culture conditions. Such modifications may include variations in glycosylation, methionine
oxidation, diketopiperazine formation, aspartate isomerization and asparagine deamidation. A
frequent modification is the loss of a carboxy-terminal basic residue (such as lysine or
arginine) due to the action of carboxypeptidases (as described in Harris, RJ. Journal of
Chromatography 705:129-134, 1995).

In one embodiment the antibody heavy chain comprises a CH1 domain and the
antibody light chain comprises a CL domain, either kappa or lambda.

Biological molecules, such as antibodies or fragments, contain acidic and/or basic
functional groups, thereby giving the molecule a net positive or negative charge. The amount
of overall “observed” charge will depend on the absolute amino acid sequence of the entity, the
local environment of the charged groups in the 3D structure and the environmental conditions
of the molecule. The isoelectric point (pl) is the pH at which a particular molecule or solvent
accessible surface thereof carries no net electrical charge. In one example, the antibody and
fragments of the invention may be engineered to have an appropriate isoelectric point. This
may lead to antibodies and/or fragments with more robust properties, in particular suitable
solubility and/or stability profiles and/or improved purification characteristics.

Thus in one aspect the invention provides a humanised antibody engineered to have an

isoelectric point different to that of the originally identified antibody from which it is derived.
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The antibody may, for example be engineered by replacing an amino acid residue such as
replacing an acidic amino acid residue with one or more basic amino acid residues.
Alternatively, basic amino acid residues may be introduced or acidic amino acid residues can
be removed. Alternatively, if the molecule has an unacceptably high pl value acidic residues
may be introduced to lower the pl, as required. It is important that when manipulating the pl
care must be taken to retain the desirable activity of the antibody or fragment. Thus in one
embodiment the engineered antibody or fragment has the same or substantially the same
activity as thé “unmodified” antibody or fragment.

Programs such as ** ExPASY http://www.expasy.ch/tools/pi_toolhtml, and
http://www.iut-arles.up.univ-mrs. fr/w3bb/d_abim/compo-p.html, may be used to predict the
isoelectric point of the antibody or fragment.

It will be appreciated that the affinity of antibodies provided by the present invention
may be altered using any suitable method known in the art. The affinity of the antibodies or
variants thereof may be measured using any suitable method known in the art, including
BIAcore, using an appropriate isolated natural or recombinant protein or a suitable fusion
protein/polypeptide.

The present invention therefore also relates to variants of the antibody molecules of the
present invention, which have an improved affinity for TcdA or TcdB, as appropriate. Such
variants can be obtained by a number of affinity maturation protocols including mutating the
CDRs (Yang et al., J. Mol. Biol., 254, 392-403, 1995), chain shuffling (Marks et al.,
Bio/Technology, 10, 779-783, 1992), use of mutator strains of E. coli (Low et al., J. Mol. Biol,,
250, 359-368, 1996), DNA shuffling (Patten et al., Curr. Opin. Biotechnol., §, 724-733, 1997),
phage display (Thompson et al., J. Mol. Biol., 256, 77-88, 1996) and sexual PCR (Crameri et
al., Nature, 391, 288-291, 1998). Vaughan et al. (supra) discusses these methods of affinity
maturation.

Improved affinity as employed herein in this context refers to an improvement refers to
an improvement over the starting molecule.

If desired an antibody for use in the present invention may be conjugated to one or
more effector molecule(s). It will be appreciated that the effector molecule may comprise a
single effector molecule or two or more such molecules so linked as to form a single moiety
that can be attached to the antibodies of the present invention. Where it is desired to obtain an
antibody fragment linked to an effector molecule, this may be prepared by standard chemical
or recombinant DNA procedures in which the antibody fragment is linked either directly or via
a coupling agent to the effector molecule. Techniques for conjugating such effector molecules

to antibodies are well known in the art (see, Hellstrom et al., Controlled Drug Delivery, 2nd
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Ed., Robinson et al., eds., 1987, pp. 623-53; Thorpe et al., 1982 , Immunol. Rev., 62:119-58
and Dubowchik et al., 1999, Pharmacology and Therapeutics, 83, 67-123). Particular
chemical procedures include, for example, those described in WO 93/06231, WO 92/22583,
WO 89/00195, WO 89/01476 and WO03031581. Alternatively, where the effector molecule is
a protein or polypeptide the linkage may be achieved using recombinant DNA procedures, for
example as described in WO 86/01533 and EP0392745.

The term effector molecule as used herein includes, for example, biologically active
proteins, for example enzymes, other antibody or antibody fragments, synthetic or naturally
occurring polymers, nucleic acids and fragments thereof e.g. DNA, RNA and fragments
thereof, radionuclides, particularly radioiodide, radioisotopes, chelated metals, nanoparticles
and reporter groups such as fluorescent compounds or compounds which may be detected by
NMR or ESR spectroscopy.

Other effector molecules may include chelated radionuclides such as 111In and 90Y,
Lul77, Bismuth213, Californium252, Iridium192 and Tungsten188/Rhenium188; or drugs
such as but not limited to, alkylphosphocholines, topoisomerase I inhibitors, taxoids and
suramin.

Other effector molecules include proteins, peptides and enzymes. Enzymes of interest
include, but are not limited to, proteolytic enzymes, hydrolases, lyases, isomerases,
transferases. Proteins, polypeptides and peptides of interest include, but are not limited to,
immunoglobulins, toxins such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin, a
protein such as insulin, tumour necrosis factor, a-interferon, B-interferon, nerve growth factor,
platelet derived growth factor or tissue plasminogen activator, a thrombotic agent or an anti-
angiogenic agent, e.g. angiostatin or endostatin, or, a biological response modifier such as a
lymphokine, interleukin-1 (IL-1), interleukin-2 (IL-2), granulocyte macrophage colony
stimulating factor (GM-CSF), granulocyte colony stimulating factor (G-CSF), nerve growth
factor (NGF) or other growth factor and immunoglobulins.

Other effector molecules may include detectable substances useful for example in
diagnosis. Examples of detectable substances include various enzymes, prosthetic groups,
fluorescent materials, luminescent materials, bioluminescent materials, radioactive nuclides,
positron emitting metals (for use in positron emission tomography), and nonradioactive
paramagnetic metal ions. See generally U.S. Patent No. 4,741,900 for metal ions which can be
conjugated to antibodies for use as diagnostics. Suitable enzymes include horseradish
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; suitable
prosthetic groups include streptavidin, avidin and biotin; suitable fluorescent materials include

umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine
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fluorescein, dansyl chloride and phycoerythrin; suitable luminescent materials include luminol;
suitable bioluminescent materials include luciferase, luciferin, and aequorin; and suitable
radioactive nuclides include 1251, 1311, 111In and 99Tc.

In another example the effector molecule may increase the half-life of the antibody in
vivo, and/or reduce immunogenicity of the antibody and/or enhance the delivery of an antibody
across an epithelial barrier to the immune system. Examples of suitable effector molecules of
this type include polymers, albumin, albumin binding proteins or albumin binding compounds
such as those described in WO05/117984.

Where the effector molecule is a polymer it may, in general, be a synthetic or a
naturally occurring polymer, for example an optionally substituted straight or branched chain
polyalkylene, polyalkenylene or polyoxyalkylene polymer or a branched or unbranched
polysaccharide, e.g. a homo- or hetero- polysaccharide.

Specific optional substituents which may be present on the above-mentioned synthetic
polymers include one or more hydroxy, methyl or methoxy groups.

Specific examples of synthetic polymers include optionally substituted straight or
branched chain poly(ethyleneglycol), poly(propyleneglycol) poly(vinylalcohol) or derivatives
thereof, especially optionally substituted poly(ethyleneglycol) such as
methoxypoly(ethyleneglycol) or derivatives thereof.

Specific naturally occurring polymers include lactose, amylose, dextran, glycogen or
derivatives thereof.

“Derivatives” as used herein is intended to include reactive derivatives, for example
thiol-selective reactive groups such as maleimides and the like. The reactive group may be
linked directly or through a linker segment to the polymer. It will be appreciated that the
residue of such a group will in some instances form part of the product as the linking group
between the antibody fragment and the polymer.

The size of the polymer may be varied as desired, but will generally be in an average
molecular weight range from 500Da to 50000Da, for example from 5000 to 40000Da such as
from 20000 to 40000Da. The polymer size may in particular be selected on the basis of the
intended use of the product for example ability to localize to certain tissues such as tumors or
extend circulating half-life (for review see Chapman, 2002, Advanced Drug Delivery Reviews,
54, 531-545). Thus, for example, where the product is intended to leave the circulation and
penetrate tissue, for example for use in the treatment of a tumour, it may be advantageous to
use a small molecular weight polymer, for example with a molecular weight of around 5000Da.

For applications where the product remains in the circulation, it may be advantageous to use a
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higher molecular weight polymer, for example having a molecular weight in the range from
20000Da to 40000Da.

Suitable polymers include a polyalkylene polymer, such as a poly(ethyleneglycol) or,
especially, a methoxypoly(ethyleneglycol) or a derivative thereof, and especially with a
molecular weight in the range from about 15000Da to about 40000Da.

In one example antibodies for use in the present invention are attached to
poly(ethyleneglycol) (PEG) moieties. In one particular example the antibody is an antibody
fragment and the PEG molecules may be attached through any available amino acid side-chain
or terminal amino acid functional group located in the antibody fragment, for example any free
amino, imino, thiol, hydroxyl or carboxyl group. Such amino acids may occur naturally in the
antibody fragment or may be engineered into the fragment using recombinant DNA methods
(see for example US 5,219,996; US 5,667,425; W098/25971, WO2008/038024). In one
example the antibody molecule of the present invention is a modified Fab fragment wherein the
modification is the addition to the C-terminal end of its heavy chain one or more amino acids
to allow the attachment of an effector molecule. Suitably, the additional amino acids form a
modified hinge region containing one or more cysteine residues to which the effector molecule
may be attached. Multiple sites can be used to attach two or more PEG molecules.

Suitably PEG molecules are covalently linked through a thiol group of at least one
cysteine residue located in the antibody fragment. Each polymer molecule attached to the
modified antibody fragment may be covalently linked to the sulphur atom of a cysteine residue
located in the fragment. The covalent linkage will generally be a disulphide bond or, in
particular, a sulphur-carbon bond. Where a thiol group is used as the point of attachment
appropriately activated effector molecules, for example thiol selective derivatives such as
maleimides and cysteine derivatives may be used. An activated polymer may be used as the
starting material in the preparation of polymer-modified antibody fragments as described
above. The activated polymer may be any polymer containing a thiol reactive group such as an
a-halocarboxylic acid or ester, e.g. iodoacetamide, an imide, e.g. maleimide, a vinyl sulphone
or a disulphide. Such starting materials may be obtained commercially (for example from
Nektar, formerly Shearwater Polymers Inc., Huntsville, AL, USA) or may be prepared from
commercially available starting materials using conventional chemical procedures. Particular
PEG molecules include 20K methoxy-PEG-amine (obtainable from Nektar, formerly
Shearwater; Rapp Polymere; and SunBio) and M-PEG-SPA (obtainable from Nektar, formerly
Shearwater).

In one embodiment, the antibody is a modified Fab fragment or diFab which is

PEGylated, i.e. has PEG (poly(ethyleneglycol)) covalently attached thereto, e.g. according to
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the method disclosed in EP 0948544 or EP1090037 [see also "Poly(ethyleneglycol) Chemistry,
Biotechnical and Biomedical Applications”, 1992, J. Milton Harris (ed), Plenum Press, New
York, "Poly(ethyleneglycol) Chemistry and Biological Applications”, 1997, J. Milton Harris
and S. Zalipsky (eds), American Chemical Society, Washington DC and "Bioconjugation
5 Protein Coupling Techniques for the Biomedical Sciences”, 1998, M. Aslam and A. Dent,
Grove Publishers, New York; Chapman, A. 2002, Advanced Drug Delivery Reviews 2002,
54:531-545]. In one example PEG is attached to a cysteine in the hinge region. In one
example, a PEG modified Fab fragment has a maleimide group covalently linked to a single
thiol group in a modified hinge region. A lysine residue may be covalently linked to the
10 maleimide group and to each of the amine groups on the lysine residue may be attached a
methoxypoly(ethyleneglycol) polymer having a molecular weight of approximately 20,000Da.
The total molecular weight of the PEG attached to the Fab fragment may therefore be
approximately 40,000Da.
Particular PEG molecules include 2-[3-(N-maleimido)propionamido]ethyl amide of
15 N,N’-bis(methoxypoly(ethylene glycol) MW 20,000) modified lysine, also known as
PEG2MALA40K (obtainable from Nektar, formerly Shearwater).
Alternative sources of PEG linkers include NOF who supply GL2-400MA2 (wherein m
in the structure below is 5) and GL2-400MA (where m is 2) and n is approximately 450:

HCO-CH,CH,0) v
}

N,CO-CH,CH.O ™ H o
¥ | 13
e N o CHY
N 2%m -
o N, N 1 \
[ f\f 2
0 ,;:.!"‘““J

misZors

20  That is to say each PEG is about 20,000Da.

Further alternative PEG effector molecules of the following type:
CH,0-(CH,CH,O)n

25

N
CH,0-(CH,CH,O)n /

are available from Dr Reddy, NOF and Jenkem. 0
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In one embodiment there is provided an antibody which is PEGylated (for example
with a PEG described herein), attached through a cysteine amino acid residue at or about amino
acid 226 in the chain, for example amino acid 226 of the heavy chain (by sequential

numbering).

In one embodiment one certain antibodies according to the present disclosure have the

following properties:

Antibody Affinity (pM) Valency of binding EC,, (ng/ml)
Tch123 T’ch456 TcdA, est.
CA922 4.06 2.59 16 1.21
CA923 64.7 312 12 160.42
CA995 nil 119 1 37.64
CA997 132 66.8 12 6.25
CA1000 733 84.1 2 19.73

The present invention also provides compositions such as a pharmaceutical composition
of antibody or combination of antibodies defined herein.

The present invention also provides a composition that comprises at least two
antibodies according to the invention, for example wherein at least one antibody therein is
specific to TcdA and at least one antibddy therein is specific to TcdB or alternatively at least
two antibodies specific to TcdA or at least two antibodies specific to TcdB.

In one embodiment there is provided a composition that comprises multiple antibodies
specific to TcdA and optionally one or more antibodies specific to TcdB.

In one embodiment there is provided a composition that comprises multiple antibodies
specific to TcdB and optionally one or more antibodies specific to TcdA.

Thus in one embodiment there is provided a composition comprising 2, 3, 4, 5, 6, 7, 8,
9,10, 11, 12, 13, 14 or 15 antibodies according to the invention i.e. distinct antibodies.

The invention describes one particular mixture comprising 3 Mabs, one Mab of which
is specific for TcdA and two Mabs of which are specific for TcdB. This mixture demonstrated
very high levels of protection from death and gut inflammation from a lethal infective oral dose
of Clostridium difficile in hamsters.

In particular there is provided a composition comprising a combination of one anti-
TcdA antibody comprising a heavy variable region with a sequence as shown in SEQ 1D

NO:49 and a light variable region with a sequence shown in SEQ ID NO: 47 and two anti-
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TcdB the first with a heavy variable region shown in SEQ ID NO: 129 and a light variable
region shown in SEQ ID NO: 127, and the second with a heavy variable region shown in SEQ
ID NO: 159 and light variable region shown in SEQ ID NO: 157.

In one embodiment wherein the composition comprises 3 antibodies, such as one anti-
TcdA and two anti-TcdB antibodies the antibodies are in the ratio of 50%, 25% and 25%
respectively of the total antibody content thereof.

In one embodiment there is provided a composition comprising 2, 3, 4 or 5 antibodies
specific to TcdA and optionally 1, 2, 3, 4 or 5 antibodies specific to TcdB.

In one embodiment the compositions provided according to the invention are well
defined, for example are mixtures of monoclonal antibodies rather than simply polyclonal
compositions derived from an immunised or immune competent host.

In one embodiment the composition of antibodies has an ECso of 200ng/ml or less, for
example 150ng/ml or less, such as 100ng/ml or less, such as 0.1 to 10ng/ml.

Advantageously the antibodies described herein have very high levels of biophysical
stability and so are suitable for inclusion in mixtures of antibodies.

In one aspect a pharmaceutical formulation or composition according to the invention
further comprises a pharmaceutically acceptable excipient.

Pharmaceutically acceptable carriers in therapeutic compositions may additionally
contain liquids such as water, saline, glycerol and ethanol. Additionally, auxiliary substances,
such as wetting or emulsifying agents or pH buffering substances, may be present in such
compositions. Such carriers enable the pharmaceutical compositions to be formulated as
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries and suspensions, for ingestion by
the patient.

Suitable forms for administration include forms suitable for parenteral administration,
e.g. by injection or infusion, for example by bolus injection or continuous infusion. Where the
product is for injection or infusion, it may take the form of a suspension, solution or emulsion
in an oily or aqueous vehicle and it may contain formulatory agents, such as suspending,
preservative, stabilising and/or dispersing agents. Alternatively, the antibody molecule may be
in dry form, for reconstitution before use with an appropriate sterile liquid.

Once formulated, the compositions of the invention can be administered directly to the
subject. The subjects to be treated can be animals. However, in one or more embodiments the
compositions are adapted for administration to human subjects.

Suitably in formulations according to the present disclosure, the pH of the final
formulation is not similar to the value of the isoelectric point of the antibody or fragment, for

example if the pH of the formulation is 7 then a pI of from 8-9 or above may be appropriate.
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Whilst not wishing to be bound by theory it is thought that this may ultimately provide a final
formulation with improved stability, for example the antibody or fragment remains in solution.

In one embodiment the composition or formulation of the present disclosure comprises
1-200mg/mL of antibodies, that this to say the combined antibody content, for example
150mg/mL or less, such as 100mg/mL or less, in particular 90, 80, 70 , 60, 50, 40, 30, 20,
10mg/mL or less.

In one embodiment a composition or formulation according to the present disclosure
comprises 20mg/mL of each antibody therein.

In one embodiment there is provided a formulation comprising:

33mg/mL or less of one anti-TcdA antibody comprising a heavy variable region with a

sequence as shown in SEQ ID NO: 49 and a light variable region with a sequence

shown in SEQ ID NO: 47, and

28mg/mL or less of a first anti-TcdB with a heavy variable region shown in SEQ ID

NO: 129 and a light variable region shown in SEQ ID NO: 127, and

25mg/mL of a second anti-TcdB with a heavy variable region shown in SEQ ID NO:

159 and light variable region shown in SEQ ID NO: 157.

In one embodiment the pharmaceutical formulation at a pH in the range of 4.0 to 7.0
comprises: 1 to 200mg/mL of an antibody according to the present disclosure, 1 to 100mM of a
buffer, 0.001 to 1% of a surfactant,

a) 10 to 500mM of a stabiliser,

b) 5 to 500 mM of a tonicity agent , or

¢) 10 to 500mM of a stabiliser and 5 to 500 mM of a tonicity agent.

In one embodiment the composition or formulation according to the present disclosure
comprises the buffer phosphate buffered saline.

For example the formulation at approximately pH6 may comprise 1 to 50mg/mL of
antibody, 20mM L-histidine HCI, 240 mM trehalose and 0.02% polysorbate 20. Alternatively
a formulation at approximately pH 5.5 may comprise 1 to 50mg/mL of antibody, 20mM citrate
buffer, 240mM sucrose, 20mM arginine, and 0.02% polysorbate 20.

The pharmaceutical compositions of this invention may be administered by any number
of routes including, but not limited to, oral, intravenous, intramuscular, intra-arterial,
intramedullary, intrathecal, intraventricular, transdermal, transcutaneous (for example, see
W098/20734), subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual,
intravaginal or rectal routes. Hyposprays may also be used to administer the pharmaceutical

compositions of the invention. Typically, the therapeutic compositions may be prepared as
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injectables, either as liquid solutions or suspensions. Solid forms suitable for solution in, or
suspension in, liquid vehicles prior to injection may also be prepared.

Direct delivery of the compositions will generally be accomplished by injection,
subcutancously, intraperitoneally, intravenously or intramuscularly, or delivered to the
interstitial space of a tissue.

The compositions can also be administered into a lesion or directly into the
gastrointestinal tract by for examples, encapsulated oral dosage for swallowing, through a
nasogastric tube to the stomach or ileum, through a rectal tube or enema solutions or by rectal
capsule. Dosage treatment may be a single dose schedule or a multiple dose schedule.

It will be appreciated that the active ingredient in the composition will be an antibody -
molecule. As such, it will be susceptible to degradation in the gastrointestinal tract. Thus, if
the composition is to be administered by a route using the gastrointestinal tract, the
composition will need to contain agents which protect the antibody from degradation but which
release the antibody once it has been absorbed from the gastrointestinal tract.

A thorough discussion of pharmaceutically acceptable carriers is available in
Remington's Pharmaceutical Sciences (Mack Publishing Company, N.J. 1991).

The present invention also provides an antibody or antibody combination or a
composition comprising the same, as described herein, for treatment, for example for the
treatment or prophylaxis of C. difficile infection or complications associated with the same
such as diarrhoea, colitis in particular pseudomembranous colitis, bloating, abdominal pain and
toxic megacolon.

Prophylaxis can also be achieved by the administration of pre-formed complexes of
inactivated toxin antigen (toxoid) and antibody in order to create a vaccine.

In one embodiment the antibodies, combinations thereof and compositions comprising
the same according to the invention are suitable for treating infection with so-called super
strains of C. difficile, i.e. hypervirulent strains such as ribotype 027.

The antibodies and compositions according to the present invention are suitable for use
in the treatment or prophylaxis of acute and/or chronic effects of the relevant C. difficile toxins
during primary infection.

The antibodies and compositions according to the present invention are suitable for use
in the treatment or prophylaxis of effects of the relevant C. difficile toxins during secondary
infection or re-infection. International guidelines enshrine time intervals after a primary
infection which hence defines a secondary (or recurrent) infection as being distinct from a
continuation of existing symptoms sometimes described as a relapse (29). Research has shown

that secondary infections can be the result of the same strain or ribotype as the primary
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infection. In such cases recurrence rather than relapse relies on agreed temporal constraints.
However, research also clearly shows that secondary infection can also be the result of
infection of a strain or ribotype distinct from that of the primary infection. In one study, 48% of
disease recurrences were the result of a second strain distinct from that having caused the first
infection (30). In another study, more than 56% of disease recurrences were the result of a
second strain distinct from that having caused the first infection (31).

In one embodiment the antibodies, combinations thereof and compositions comprising
the same according to the invention are suitable for use in the prevention of damage, for
example long term structural damage to the epithelium of the colon.

In one embodiment the antibodies, combinations and composition are suitable for
preventing C. difficile infection including recurrence of infection, in particular nosocomial
infection.

In one embodiment the antibodies, combinations thereof and compositions comprising
the same according to the invention are suitable for reducing the risk of recurrence of C.
difficile infection.

Advantageously, the antibodies of the present disclosure can be administered
prophylactically to prevent infection or re-infection because in the absence of toxin to which
the antibody is specific the antibody is simply to be cleared from the body without causing
adverse interactions with the subjects body tissues.

Advantageously the antibodies of the present disclosure seem to elicit a rapid response
after administration, for example within one or two days of administration rapid clearance of
the target toxin is invoked, this may prevent vital organs such as the lungs, heart and kidneys
being damaged. This is the first time that agents have been made available with can be
employed to prevent damage or injury to a patient by toxins A and/or B in the acute C. difficile
infection stage.

Thus in one embodiment the antibodies, combinations thereof and compositions
comprising the same according to the invention are suitable for preventing damage to vital
organs.

In one embodiment the antibody, combinations or formulations described herein are
suitable for preventing death of an infected patient, if administered within an appropriate time
frame before irreparable damage has been done by the toxins.

The antibodies of the present disclosure have fast on-rates, which facilitates the rapid
effect in vivo.

In one embodiment the patient population is over 60, such as over 65 years of age.

In one embodiment the patient population is 5 years old or less.
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The antibodies according the invention may be employed in combination with
antibiotic treatment for example metronidazole, vancomycin or fidaxomicin.

A range of in vitro data exemplify the properties of the Mabs and Mab mixtures. We show that
one mixture of 3 Mabs (50% molar quantities of anti-TcdA and 50% molar quantities of anti-
TcdB components) was able to protect hamsters from a lethal CDI.

In one embodiment there is provided a method of treating a patient in need thereof by
administering a therapeutically effective amount of an antibody as described herein or antibody
combination or a composition comprising the same, for example in the treatment or
prophylaxis of C. difficile infection or complications associated with the same such as
diarrhoea, colitis in particular pseudomembranous colitis, bloating, abdominal pain and toxic
megacolon.

In one embodiment the antibody, combination or formulation is administered by a
parenteral route, for example subcutaneously, intraperitoneally, intravenously or
intramuscularly. The data in the Examples generated in hamsters indicates that the doses
administered by this route reach the gut and thus are able to generate a therapeutic effect.

In one embodiment the antibody, combination or formulation is administered orally, for
example an enterically coated formulation.

In one embodiment there is provided use of an antibody, combination or formulation as
described herein for the manufacture of a medicament for the treatment or prophylaxis of C.
difficile infection.

In one embodiment the dose administered is in the range 1 to 1000mg/Kg, for example
10 to 75mg/Kg, such 20 to S0mg/Kg.

In one embodiment the half-life of the antibody or antibodies in mice and hamsters in
vivo is in the range 6 to 8 days in healthy (uninfected) animals and hence are expected to have
half-lives in humans in the range of 14-28 days.

In one embodiment the antibody or antibodies are given as one dose only.

In one embodiment the antibody or antibodies are given as a weekly or biweekly dose.

In one embodiment the antibody or antibodies are given as once daily doses.

In one embodiment there is provided complex comprising TcdA or an immunogenic
fragment thereof, complexed with one or more anti-TcdA antibodies defined herein. The
complex may be employed as the antigen in a vaccine formulation, for example suitable for
generating protective antibodies to toxin A in vivo after administration to a human.

In one embodiment there is provided complex comprising TcdB or an immunogenic

fragment thereof, complexed with one or more anti-TcdB antibodies defined herein. The
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complex may be employed as the antigen in a vaccine formulation, for example suitable for
generating protective antibodies to toxin B in vivo after administration to a human.

Th1-type immunostimulants which may be formulated to produce adjuvants suitable for
use in the present invention include and are not restricted to the following.

In one embodiment there is provided a complex comprising TcdA or an immunogenic
fragment thereof and TcdB or an immunogenic fragment thereof, wherein each toxin or
fragment is complexed with one or more antibodies specific thereto, wherein the complex is
suitable for administration as a vaccine formulation.

Antibody:antigen complexes are known to be taken up by the immune system in an Fc
receptor mediated process (27, 28) and pre-formed complexes of antibody:antigen complexes
have been successfully use as vaccines in human clinical trials (22).

In one or more embodiments the vaccine formulation further comprises an adjuvant as
an immunostimulant.

Monophosphoryl lipid A, in particular 3-de-O-acylated monophosphoryl lipid A (3D-
MPL), is a preferred Thl-type immunostimulant for use in the invention. 3D-MPL is a well
known adjuvant manufactured by Ribi Immunochem, Montana. Chemically it is often supplied
as a mixture of 3-de-O-acylated monophosphoryl lipid A with either 4, 5, or 6 acylated chains.
It can be purified and prepared by the methods taught in GB 2122204B, which reference also
discloses the preparation of diphosphoryl lipid A, and 3-O-deacylated variants thereof. Other
purified and synthetic lipopolysaccharides have been described (US 6,005,099 and EP 0 729
473 B1, Hilgers et al., 1986, Int.Arch.Allergy.Immunol., 79(4):392-6; Hilgers et al., 1987,
Immunology, 60(1):141-6; and EP 0 549 074 B1). A preferred form of 3D-MPL is in the form
of a parﬁculate formulation having a small particle size less than 0.2mm in diameter, and its
method of manufacture is disclosed in EP 0 689 454.

Saponins are also preferred Thl immunostimulants in accordance with the invention.
Saponins are well known adjuvants and are taught in: Lacaille-Dubois, M and Wagner H.
(1996. A review of the biological and pharmacological activities of saponins. Phytomedicine
vol 2 pp 363-386). For example, Quil A (derived from the bark of the South American tree
Quillaja Saponaria Molina), and fractions thereof, are described in US 5,057,540 and
“Saponins as vaccine adjuvants”, Kensil, C. R., Crit Rev Ther Drug Carrier Syst, 1996, 12 (1-
2):1-55; and EP 0 362 279 B1. The haemolytic saponins QS21 and QS17 (HPLC purified
fractions of Quil A) have been described as potent systemic adjuvants, and the method of their
production is disclosed in US Patent No. 5,057,540 and EP 0 362 279 B1. Also described in
these references is the use of QS7 (a non-haemolytic fraction of Quil-A) which acts as a potent

adjuvant for systemic vaccines. Use of QS21 is further described in Kensil et al. (1991. J.
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Immunology vol 146, 43 1-437). Combinations of QS21 and polysorbate or cyclodextriﬁ are
also known (WO 99/10008). Particulate adjuvant systems comprising fractions of QuilA, such
as QS21 and QS7 are described in WO 96/33739 and WO 96/11711. One such system is
known as an Iscorn and may contain one or more saponins. ‘

Another preferred immunostimulant is an immunostimulatory oligonucleotide
containing unmethylated CpG dinucleotides (“CpG”). CpG is an abbreviation for cytosine-
guanosine dinucleotide motifs present in DNA. CpG is known in the art as being an adjuvant
when administered by both systemic and mucosal routes (WO 96/02555, EP 468520, Davis et
al., J.Immunol, 1998, 160(2):870-876; McCluskie and Davis, J Immunol., 1998, 161(9):4463-
6). Historically, it was observed that the DNA fraction of BCG could exert an anti-tumour
effect. In further studies, synthetic oligonucleotides derived from BCG gene sequences were
shown to be capable of inducing immunostimulatory effects (both in vitro and in vivo). The
authors of these studies concluded that certain palindromic sequences, including a central CG
motif, carried this activity. The central role of the CG motif in immunostimulation was later
elucidated in a publication by Krieg, Nature 374, p546 1995. Detailed analysis has shown that
the CG motif has to be in a certain sequence context, and that such sequences are common in
bacterial DNA but are rare in vertebrate DNA. The immunostimulatory sequence is often:
Purine, Purine, C, G, pyrimidine, pyrimidine; wherein the CG motif is not methylated, but
other unmethylated CpG sequences are known to be immunostimulatory and may be used in
the present invention.

In certain combinations of the six nucleotides a palindromic sequence is present.
Several of these motifs, either as repeats of one motif or a combination of different motifs, can
be present in the same oligonucleotide. The presence of one or more of these
immunostimulatory sequences containing oligonucleotides can activate various immune
subsets, including natural killer cells (which produce interferon g and have cytolytic activity)
and macrophages (Wooldrige et al Vol 89 (no. 8), 1977). Other unmethylated CpG containing
sequences not having this consensus sequence have also now been shown to be
immunomodulatory.

CpG when formulated into vaccines, is generally administered in free solution together
with free antigen (WO 96/02555; McCluskie and Davis, supra) or covalently conjugated to an
antigen (WO 98/16247), or formulated with a carrier such as aluminium hydroxide ((Hepatitis
surface antigen) Davis et al. supra ; Brazolot-Millan et al., Proc.Natl.Acad.Sci., USA, 1998,
95(26), 15553-8). |

Such immunostimulants as described above may be formulated together with carriers,

such as for example liposomes, oil in water emulsions, and or metallic salts, including
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aluminium salts (such as aluminium hydroxide). For example, 3D-MPL may be formulated
with aluminium hydroxide (EP 0 689 454) or oil in water emulsions (WO 95/17210); QS21
may be advantageously formulated with cholesterol containing liposomes (WO 96/33739), oil
in water emulsions (WO 95/17210) or alum (WO 98/15287); CpG may be formulated with
alum (Davis et al. supra ; Brazolot-Millan supra) or with other cationic carriers.

Combinations of immunostimulants are also preferred, in particular a combination of a
monophosphoryl lipid A and a saponin derivative (WO 94/00153; WO 95/17210; WO -
96/33739; WO 98/56414; WO 99/12565; WO 99/11241), more particularly the combination of
QS21 and 3D-MPL as disclosed in WO 94/00153. Alternatively, a combination of CpG plus a
saponin such as QS21 also forms a potent adjuvant for use in the present invention.
Alternatively the saponin may be formulated in a liposome or in an Iscorn and combined with
an immunostimulatory oligonucleotide.

Thus, suitable adjuvant systems include, for example, a combination of
monophosphoryl lipid A, preferably 3D-MPL, together with an aluminium salt.

Thus is one embodiment the adjuvant is a combination of QS21 and 3D-MPL in an oil
in water or liposomal formulation.

An enhanced system involves the combination of a monophosphory! lipid A and a
saponin derivative particularly the combination of QS21 and 3D-MPL as disclosed in WO
94/00153, or a less reactogenic composition where the QS21 is quenched in cholesterol
containing liposomes (DQ) as disclosed in WO 96/33739. This combination may additionally
comprise an immunostimulatory oligonucleotide.

A particularly potent adjuvant formulation involving QS21, 3D-MPL & tocopherol in
an oil in water emulsion is described in WO 95/17210 and is another preferred formulation for
use in the invention.

Another preferred formulation comprises a CpG oligonucleotide alone or together with
an aluminium salt.

In a further aspect of the present invention there is provided a method of manufacture
of a vaccine formulation as herein described, wherein the method comprises admixing a
polypeptide according to the invention with a suitable adjuvant.

Particularly suitable adjuvant combinations for use in the formulations according to the
invention are as follows:

)] 3D-MPL + QS21 in a liposome

1) Alum + 3D-MPL

1i1) Alum + QS21 in a liposome + 3D-MPL
v) Alum + CpG
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V) 3D-MPL + QS21 + oil in water emulsion

vi) CpG

As used herein, the term “comprising” in context of the present specification should be

interpreted as “including”.

Embodiments and preferences may be combined as technically appropriate.

The disclosure herein describes embodiments comprising certain integers. The

disclosure also extends to the same embodiments consisting or consisting essentially of said

integers.
FIGURES
Fig 1-10
Fig 11

Fig 12

Fig 13

Fig 14-15
Fig 16-18

Fig 19-20

Fig 21-22

Fig 23-24

Fig 25-26

Fig 27-30

Fig 31-33

Fig 34-40

Fig 41-45

Fig 46-59

Fig 60
Fig 61

shows various antibody and fragment sequences

shows sera titres for TcdA and TcdB _
shows anti TcdA (Ribotype 003) in-vitro neutralization data for single Mabs
shows anti TcdA (Ribotype 003) in-vitro neutralization data for single and
paired Mabs

shows anti TcdA (Ribotype 003) in-vitro neutralization data for paired Mabs
shows anti TcdA (Ribotype 003) in-vitro neutralization data for three Mab
mixtures

shows anti TcdA (Ribotype 003) in-vitro neutralization data for four and five
Mab mixtures

shows anti TcdA (Ribotype 003) in-vitro neutralization data for single and
paired Mabs at different TcdA concentrations

shows anti TcdA (Ribotype 003) in-vitro neutralization data for single and to
five Mab mixturess at different TcdA concentrations

shows anti TcdB (Ribotype 003) in-vitro neutralization data for single Mabs
shows anti TcdB (Ribotype 003) in-vitro neutralization data for paired Mabs
shows anti TcdB (Ribotype 003) in-vitro neutralization data for three Mab
mixtures

shows anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab
mixtures at different toxin concentrations

shows anti TcdB (Ribotype 003) in-vitrovneutralization data for two Mab
mixtures at different relative Mab ratios and different toxin concentrations
shows TcdB neutralisation data for single antibodies and pairs of antibodies
shows the amino acid sequence for TcdA

shows the amino acid sequence for TcdB
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Fig 62 shows TEER assay data for TcdA in a histogram format

Fig 62A shows TEER assay data for TcdA in line graph format

Fig 63 shows a meier-kaplan curve for the combination of antibodies 997, 1125 and
1151, high concentration is SOmg/Kg and low concentration is Smg/Kg
50mg/kg’ dose gave 100% protection to day 11, ~82% protection to day 28.

5mg/kg’ dose resulted in non-durable and incomplete protection.

Fig 64 shows bodyweight changes for vancomycin and vehicle treated hamsters

Fig 65 shows the bodyweight for low dose antibodies Smg/Kg and high dose antibodies
50mg/Kg

Fig 66 shows photographs of a colon where the animal received treatment with

antibodies according to the present disclosure vs a control
Fig 67-68  show effects of vortexing on antibody stability
Fig 69 shows a comparison of aggregation stability for various antibodies

Fig 70-73 show neutralisation of TcdA for various ribotypes

EXAMPLES

Antibody Generation

A range of different immunogens and screening reagents were either purchased or produced by
conventional E. coli expression techniques in order to provide a diverse and broad immune
response and to facilitate identification and characterisation of monoclonal antibodies (listed in
Table 1). In cases where recombinant proteins or peptides were generated, sequences were
based on ribotype 027. The sequence for TcdA from ribotype 027 is given in SEQ ID NO: 171
(Uniprot accession number C9YJ37) and the sequence for TcdB from ribotype 027 is given is
SEQ ID NO: 172 (Uniprot accession number C9YJ35).

Sprague Dawley rats and half-lop rabbits were immunised with either synthetic peptides
mapping to regions common to both TcdA and TdcdB full-length toxin, formaldehyde-
inactivated toxoid A, binding domain fragments of Toxin A (CROPs1,2,3 or CROPs4,5,6) or
binding domain fragment of Toxin B (CROPs1,2,3,4), or in some cases, a combination of the
above. Following 2 to 6 immunisations, animals were sacrificed and PBMC, spleen and bone
marrow harvested. Sera were monitored for binding to Toxin A domains, toxin B domains,
toxin or toxoid by ELISA. Sera titres of 2 such immunisations are shown in figure 11.

UCB SLAM was used as a means to generate monoclonal antibodies. B cells were cultured
directly from immunised animals (Zubler et al., 1985). This step enabled sampling of a large
percentage of the B cell repeftoire. By incorporating the selected lymphocyte antibody method
(SLAM) (Babcook et al., 1996) it was possible to deconvolute positive culture wells and
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identify antigen-specific antibody-secreting cells. Here we used a modified version of SLAM
(UCB SLAM (Tickle et al. 2009)) that utilises a fluorescence-based method to identify antigen-
specific B cells from culture wells. B cell cultures were set up and supernatants were first
screened for their ability to bind a relevant purified toxin domain (binding, translocation or
catalytic) in a bead-based assay using an Applied Biosystem 8200 cellular detection system.
This was a homogeneous assay using B cell culture supernatant containing IgG, biotinylated
toxin domains coated onto streptavidin beads and a goat anti-rat/rabbit Fc-Cy5 conjugate. Cell
cultures positive for binding to TcdA or TcdB components from this assay were selected for
use in cell-based functional assays to identify neutralisers of toxin-induced cytotoxicity.
Approximately 12,000 toxin-specific positives were identified in the primary binding screen
from a total of 40 x 50-plate experiments. This equated to the screening of approximately 0.5
billion B cells. Heavy and light variable region gene pairs were isolated from singlev cells
harvested by micromanipulation from approximately 100 toxin-neutralising wells following
reverse transcription (RT)-PCR. These V-region genes were then cloned as mouse 1gG1/kappa
full-length antibodies for rat variable regions and rabbit IgG/kappa full-length antibodies for
rabbit variable regions. Antibodies were re-expressed in a HEK-293 transient exf)ression
system. These recombinant antibodies were then retested for their ability to neutralise toxin in
cell based assays. Recombinant antibodies were also screened by BIAcore to determine affinity
for a given toxin domain and to also determine the specificity and approximate the number of
binding events of antibody to toxin. Based on in vitro activity in cell based assays and affinity
measurements, lead candidates were selected for humanisation. Unless otherwise stated, all the
data herein was generated using the humanised antibodies.

A panel of recombinant, E. coli-produced toxin fragments (TcdA), C. difficile-derived toxin or
toxoid (A) and synthetic peptides (B) were generated or purchased from commercial sources.

Table 1. Toxin A (TcdA) sequence related reagents for screening and immunizations.

Fragment Residue number Source

TcdA catalytic M1-E659 UCB E. coli expression
TcdA translocation K577-D1350 UCB E. coli expression
TcdA CROPS 3 (TcdA123) | S1827-D2249 UCB E. coli expression
TcdA CROPS 456 (TcdA456) | G2205-R2608 ; UCB E. coli expression
TcdA CROP, S1827-N1978 UCB E. coli expression
TcdA CROP, G1966-N2133 UCB E. coli expression
TcdA CROP; G2100-D2249 UCB E. coli expression
TcdA CROP4 (G2213-N2381 UCB E. coli expression
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TcdA CROP s (G2328-N2494 UCB E. coli expression
TcdA CROPs (G2462-N2609 UCB E. coli expression
TcdA CROP, R2554-D2701 UCB E. coli expression
TcdB catalytic M1-A593 UCB E. coli expression
TcdB translocation R576-D1349 UCB E. coli expression
TcdB binding (TcdB1234) S1833-E2366 UCB E. coli expression
TcdB CROP; S1833-S1981 UCB E. coli expression
TcdB CROP; G1968-D2113 UCB E. coli expression
TcdB CROP; G2100-E2247 UCB E. coli expression
TcdB CROP, (G2234-E2366 UCB E. coli expression
Toxin A Full length purchased

Toxin B Full length ' purchased

Toxoid A Full length purchased

Table 2. Toxin B (TcdB) sequence related reagents for screening and immunizations.

Toxin Domain Amino acid Sequence

Catalytic SPVEKNLHFVWIGGEVSD SEQ ID NO: 173
Catalytic NLAAASDIVRL SEQ ID NO: 174
Catalytic CGGVYLDVDMLPGIH SEQ ID NO: 175
Catalytic CGGVYLDVDMLPGIHSDLFK SEQ ID NO: 176
Catalytic CWEMIKLEAIMKYK SEQ ID NO: 177
Catalytic CTNLVIEQVKNR SEQ ID NO: 178
Catalytic PEARSTISLSGP SEQ ID NO: 179
Catalytic CSNLIVKQIENR SEQ ID NO: 180
Catalytic TEQEINSLWSFDQA SEQ ID NO: 181
Catalytic TEQEINSLWSFDPEARSTISLSGPC SEQ ID NO: 182
Translocation NVEETYPGKLLLC SEQ ID NO: 183
Translocation Acetyl-CANQYEVRINSEGR SEQ ID NO: 184
Translocation VNTLNAAFFIQSLIC SEQ ID NO: 185
Translocation YAQLFSTGLNTIC SEQ ID NO: 186
Translocation CAGISAGIPSLVNNEL SEQ ID NO: 187
Translocation DDLVISEIDFNNNSIC SEQ ID NO: 188
Translocation MEGGSGHTVT SEQ ID NO: 189
Translocation AVNDTINVLPTITEGIPIVSTILDGINLGAAIKEL
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SEQ ID NO: 190
Binding CGFEYFAPANTDANNIEGQA  SEQ ID NO: 191
Binding CGYKYFAPANTVNDNIYGQA SEQ ID NO: 192
Binding CKYYFNTNTAEA SEQ ID NO: 193
Bindng | CKYYFDEDTAEA SEQ ID NO: 194

Expression and purification of C. difficile anti-toxin Mabs

Separate light chain and heavy chain mammalian expression plasmids were combined in
equimolar ratios and used to transfect HEK-293 or CHO-S cells. For small scale expression
studies lipofectamine and HEK-293 cells were used whereas for production of larger batches of
IgG electroporation into CHO-S was preferred.

Culture supernatants were loaded onto a MabSelect SuRe column (in PBS pH 7.4). Antibody
was eluted with 100% 0.1M Sodium Citrate pH 3.4 buffer. Samples were neutralized to pH7.4
with Tris.Cl pH8.0. Aggregate was removed by Superdex 200 Gel Filtration column in PBS

pH 7.4.
TABLE 3
Antibody Cell Volume of Expression Amount

type SN (L) type purified (mg)
CA164 00997.¢1 P3 | CHO 10 Transient 755.93
CAl64 00922.¢g1 P3 | CHO 0.5 Transient 129.36
CA164 01125.g2 P3 | CHO 10 Transient 498.96
CA164 01151.g4 P3 | CHO 5 Transient 262.43

Example 1 In-vitro neutralization of TcdA activity by purified Mabs

All neutralisation screening assays were run in 96 well polystyrene plates. The assay uses
CACO-2 cells grown, and screened in MEM + 20% FCS, 2mM Q, and NEAA. Any antibody
combinations are at equal molar ratios unless stated otherwise. Day 1: Cells were plated @
3000 per well in 50 ul media, and incubated for 24 hrs; Day 2: Purified samples of humanised
Mab were added to 96 well round bottomed polypropylene sterile plates; Spike PP plates with
toxin A at a concentration sufficient to generated the appropriate lethal dose i.e. LDgo or above
and incubate for 1 hr, at 370C; Add 50 ul of this mixture to cell plates and incubate for 96 hrs;
Day 5: Add Methylene blue (0.5% Methylene Blue 50% ethanol); Incubate for 1 hr at room
temperature; Lyse the cells with 1% N-Lauryl Sarcosine, and Read on the BIOTEK Synergy?2
plate reader at 405nm. The results are shown in Fig 12 to 24. ECsp and % maximum
neutralization of TcdA activity shown confirm that the selected antibodies have very high

potencies as single agents. Combinations of 2 to 5 of these did not improve upon the best ECso
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or % maximum neutralization. Lack of any synergy when combining Mabs CA922, 923, 995,
997 and 1000 is an important observation and may be due to the fact the each antibody alone
has exceptionally high levels of affinity and potency. Supporting data in Example 5 also show
that some of the Mabs (e.g. CA997) are capable of binding to TcdA subdomains many times.
Hence it seems probable that these 5 Mabs represent that the maximum affinity, potency and
valency that is achievable when targeting the C-terminal cell binding domain of TcdA. The
antibodies were also effective at neutralising very high toxin concentrations ranging from
LD8O0 to greater than LDgs (LDmax) but some modest increases in ECsg (i.€. decreases in
potency) were observed with very high levels of [TcdA]. These data are also surprising since
others have shown substantial reductions in potency when testing elevated TcdA
concentrations (20).

The high potency and affinity of the Mabs described here, e.g. for CA997, is not due solely to
their high valency of binding. Others (20 and W0O06/071877) describe anti-TcdA Mabs
capable of binding up to 14 times. These Mabs only had affinities in the range 0.3 to 100nM
and showed incomplete protection against TcdA mediated cell killing, alone (26-63%
protection) or in pairs (31-73% protection). Hence it has been demon-strated that high valency
of binding to TcdA does not necessarily invoke either high affinity of binding to or
neutralisation of TcdA. Neither the affinities nor valency of binding to TcdA were described
for Mab CDA-1 (18 and US7625559). Thus Mabs described herein to have surprising affinity,

potency and valency.
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TABLE 4 Anti TcdA 1, 2 & 3 Mab combinations at a single TcdA conc. (LDgo)

Antibody Final (highest) Mab conc.ng/ml ECso(ng/ml)

922 500 1.21

923 500 160.42

995 500 37.64
997 500 6.25

1000 500 19.73
922+923 500 3.58
922+925 500 3.326
922+997 500 2.88
922+1000 500 2.64
923+995 500 60.23
923+997 500 7.54
923+1000 500 9.24
995+997 500 7.29
995+1000 500 19.63
997+1000 500 4.46
922+923+995 500 4.72
922+923+997 500 3.23
922+923+1000 500 3.21
922+995+997 500 2.22
922+995+1000 500 2.85
922+997+1000 500 222
923+995+997 500 5.04
923+995+1000 500 9.49
995+997+1000 500 5.84
922+923+995+997 500 2.75
922+923+995+1000 500 | 375
922+995+997+1000 500 3.46
923+995+997+1000 500 4.81
| 922+923+997+1000 500 3.06
922+923+995+997+1000 500 4.72
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TABLE § Anti TcdA single, paired, and triplet Mab combinations at various TcdA
concentrations, where TcdA is at its LDgo, LDgg, LDos and LD ;..

Toxin TcdA Sample Final Mab ECsy (ng/ml)
conc.ng/ml
@ 3000 pg/ml (LDpax) (922 500 4.89
997 500 10.99
1000 500 50.17
922+997 500 7.18
922+1000 500 6.99
997+1000 500 9.437
922+997+1000 500 10.80
922+997+1000+995 500 15.03
922+997+1000+995+923 {500 7.16
@ 1000 pg/ml (LDgs) (922 500 1.24
997 500 3.42
1000 500 9.60
9224997 500 1.85
922+1000 500 2.51
997+1000 500 3.61
922+997+1000 500 2.40
922+997+1000+995 500 2.74
922+997+1000+995+923 500 2.38
@ 700 pg/ml (LDgo) (922 500 0.84
' 997 500 2.40
1000 500 6.23
922+997 500 1.19
922+1000 500 1.33
997+1000 500 2.68
922+997+1000 500 1.84
922+997+1000+995 500 2.17
922+997+1000+995+923 500 2.06
@ 350 pg/ml (LDgo)  |922 500 ‘ 0.39
997 500 1.18
1000 500 2.76
9224997 500 0.67
922+1000 500 0.85
997+1000 500 2.06
922+997+1000 500 0.83
922+997+1000+995 500 0.97
922+997+1000+995+923 {500 0.98
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Example 2 Anti TcdB in-vitro neutralization by purified Mab.
Assay methods description:
All neutralisation screening assays were run in 96 well polystyrene plates.
The assay uses CACO-2 cells grown, and screened in MEM + 20% FCS, 2mM Q, and
NEAA.Unless stated all Ab combinations are in equal ratios.

o Day I: Cells are plated @ 3000 per well in 50 pl media, and incubated for 24 hrs

¢ Day 2: Purified samples of humanised Mab were added to 96 well round bottomed

polypropylene sterile plates

o Spike PP plates with toxin B lot # 031 and incubate for 1 hr, at 370C

e Add 50 pl of this mixture to cell plates

e Incubate for 96 hrs

o Day 5: Add Methylene blue (0.5%Methylene Blue 50% ethanol)

o Incubate for | hr at room temperature

e Lyse the cells with 1% N-Lauryl Sarcosine

¢ Read on the BIOTEK Synergy?2 plate reader at 405nm
The data in Figures 25 to 33 show that single Mabs alone were relatively ineffective at neutralizing
TcdB, both in terms of % maximum neutralization and activity (ECso). However, when the
antibodies were combined in two’s and three’s considerable improvements in both % maximum
neutralization and activity (ECso) were observed. 1125 and 1151 were selected as a best pairing,
although other good pairings were observed: 1125+1153, 1125+1134.
The most effective pairs of Mabs were selected empirically and were found retrospectively to
make unexpected and surprising combinations when regarding the individual potencies of each
Mab. For example, in Table 6 only CA927 had a TcdB neutralisation potential which could result
in a defined ECso whilst the TcdB neutralisation potential of both CA1125 and CA1151 were
insufficient under these assay conditions to result in a defined ECso. However, CA927 was not
found to be the most effective Mab to use within a combination. The best CA927 containing
combination had an ECsq of 13.5ng/ml whereas other two Mab combinations had ECsq’s as low as
2.59 and 4.71ng/ml. In another example, in Table 8 CA1099 had the lowest TcdB neutralisation
ECsp under the assay conditions used. However, CA1099 was not found to be the most effective
Mab to use within a combination. The best CA1099 containing combination had an ECsg of 6ng/ml
whereas other two Mab combinations had ECsy’s as low as 2 and 1ng/ml. We might speculate that
the most effective pairings of Mabs are defined by their cooperative binding modalities especially

as defined by having non-overlapping epitopes.

57



WO 2013/038156 PCT/GB2012/052222

TABLE 6 Anti-TcdB Mab combinations and relative Mab ratios at constant toxin concentration.

Sample Final Mab ECso(ng/ml)
conc.ng/ml
1125.g2 1000 >1000
1134.g5 1000 >1000
927.g2 1000 12.89
1153.g8 1000 >1000
1102.g4 1000 >1000
927+1099 1000 >1000
927+1102 1000 >1000
927+1114 1000 >111.111
927+1125 1000 13.55
927+1134 1000 51.58
1099+1114 1000 >1000
1102+1114 1000 >333.333
1102+1125 1000 15.51
1114+1134 1000 19.70
1114+1151 1000 25.69
1114+1153 1000 27.48
1125+1134 1000 2.59
1125+1151 1000 4.71
1125+1153 1000 21.23
1125+1134+1114 1000 3.77
1125411344927 1000 2.63
1125+1151+1114 1000 4.90
1125+1151+927 1000 5.69
1125.g2+1134.g5+927.g2 1000 5.83
1125.g2+1134.g5+1153.g8 1000 9.89
1125.g2+1134.5+1102.g4 1000 2.72
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Example 3 Neutralisation of TcdB by combinations of purified Mab.

All neutralisation screening assays were run in 96 well polystyrene plates.

The assay uses CACO-2 cells grown, and screened in MEM + 20% FCS, 2mM Q, and NEAA.
¢ Day 1: Cells are plated @ 3000 per well in 50 ul media, and incubated for 24 hrs
e Day 2: Purified samples of humanised Mab were added to 96 well round bottomed

polypropylene sterile plates
o Spike PP plates with toxin B (VPI 10463) and incubate for 1 hr, at 370C
e Add 50 pl of this mixture to cell plates

o Incubate for 72 hrs

e Day 5: Add Methylene blue (0.5%Methylene Blue 50% ETOH)

e Incubate for 1 hr at room temperature

e Lyse the cells with 1% N-Lauryl Sarcosine
e Read on the BIOTEK Synergy? plate reader at 405nm

The results are shown in Figures 34 to 45.

These data show that the best pair of Mabs for neutralizing TcdB at a range of toxin concentrations

was CA1125 and CA1151. Moreover, the 1125+1151 combination was largely unaffected by

changes in the relative molar ratios which is in contrast to 1125+1153.

TABLE 7 Anti-TcdB Mab combinations and relative Mab ratios at 3 different toxin
CONCS.
EC50 values (ng/mil)
Antibody combination |TcdB LD60|TcdB LD77|TcdB LD85

1125.g2 + 927.92 (50:50) 2.8 6 11.3
1125.92 + 1102.g4 (50:50) 4 13 44
1125.g2 + 1114.g8 (50:50) 3.5 7.1 254
1125.g2 + 1134.g5 (50:50) 0.48 1.4 4
1125.g2 + 1151.g4 (50:50) 0.85 0.85 1.5
1125.92 + 1153.g8 (50:50) 2.7 5.2 25.2
1125.g2 + 1134.g5 (25:75) <0.15 0.84 7.2
1125.92 + 1151.94 (25:75) 0.73 1 2.1
1125.92 + 1153.98 (25:75) 7 10 27
1125.g2 + 1134.95 (75:25) 0.66 1.2 2.5

11125.g2 + 1151.g4 (75:25) 1.4 1.2 8.3
1125.92 + 1153.98 (75:25) 2.9 75 30

The data show that even the most active specific paired combinations have surprisingly and non-

predictably different properties relative to each other. The ECsg of the preferred combination of

CA1125 and CA1151 in equimolar ratios is largely unaffected by an increasing [TcdB]. The three
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relative molar ratios of Mabs tested (i.e. 25:75 vs 50:50 vs 75:25) have very similar ECso’s to each
other, suggesting that CA1125 and CA1151 have especially complementary modes of action. This
is in contrast to the combination of CA1125 with CA1134 where the increase in ECso (i.e.
reduction of potency) with higher [TcdB] is more substantial and where the three Mab molar ratios
are not equally effective: The CA1125:CA1134 ratio of 25:75 is notably less potent than 50:50 and
75:25. This suggests that the combined potency of CA1125+CA1134 is more dependent upon the
CA1125 component. The ECs of all three molar combinations of CA1125 and CA1153 is
substantially affected by increasing [TcdB] suggesting that CA1153 is a less suitable partner for
combination with CA1125. In foto, these data show that CA1125 and CA1151 are a particularly
favourable combination since the highest potency is maintained across a range of Mab and TcdB
molar ratios.

TABLE 8 TcdB neutralisation — 1 or 2 anti-TcdB Mabs at constant toxin dose (LDgo).

Antibody 1C50 (ng/ml)
7099 2
1102 N/A
1114 103
1125 N/A
1134 8
1151 182
1153 260
926 N/A
927 N/A

1099 + 1125 6
1114 + 1125 7
1151 + 1125 2
1134 + 1125 1
1102 + 1125 6
1125 + 1153 12
926 + 1125 42
927 + 1125 4
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TABLE 9 TcdB neutralisation — 1 or 2 anti-TcdB Mabs at various TcdB doses.

EC50 values (ng/mi) Maximum nheutralisation
Antibody combination |TcdB LD75}TcdB LD86|TcdB LD90fTcdB LD75|TcdB LD86| TcdB LD90
1125.g2 n/a n/a n/a 40% 25% 15%
1114.98 n/a n/a n/a 45% 25% 15%
1134.g5 n/a n/a n/a 45% 25% 15%
1151.g4 n/a n/a n/a 45% 25% 20%
1153.g8 28.3 n/a n/a 65% 35% 28%
1125.g2 + 1114.98 (50:50) 10.1 243.8 n/a 85% 65% 40%
1125.g2 + 1134.g5 (50:50) 1.7 22.6 n/a 87% 60% 40%
1125.g2 + 1153.g8 (50:50) 6.1 32.2 n/a 95% 75% 48%
1125.g2 + 1151.g4 (50:50) 0.8 2.8 19.1 85% 80% 55%
1125.92 + 1151.g4 (25:75) 1.2 2.8 47.2 85% 75% 60%
1125.g2 + 1151.g4 (75:25) 29 3.8 26 75% 70% 60%

These data show that combination of Mabs, especially CA1125 and CA1151 improve both the
potency as measured by ECsg but also as measured by % maximum protection. The % maximum
protection is of particular relevance in this assay method since the Mab:TcdB mixture is incubated
with cells for a long time (72h). Since TcdB is toxic to Caco-2 cells in the range of pg/ml in 2-4h
this measure may be considered to be a very difficult test of Mab neutralisation ability and may
reflect the ability of Mab mixture with regard to their binding kinetics or modalities. In turn this
may reflect the ability of Mab mixtures to protect against the effects of TcdB during an established
infection when there may be substantial quantities of TcdB within tissues for many hours.

Selected data from Tables 6-9 are further illustrated in Figures 46-59.

Example 4  Valency of binding of Mabs to TcdB sub-domains.

The number of moles of binding events of anti-C. difficile TcdB antibodies to TcdBi234 was
determined by Surface Plasmon Resonance (SPR) on a Biacore 3000 (GE Healthcare).
Streptavidin was immobilized on a CMS3 sensor chip (GE Healthcare) to a level of ~4000RU via
amine coupling and biotinylated TcdB)234 was bound at 500-600RU. Two 20ul injections of the
same anti-TcdB antibody mixtures (final concentration of each antibody was 500nM) were injected
over this surface at 10ul/min and the saturating binding response recorded. The surface was
regenerated after every cycle using HCL. All the data was corrected for background binding using

the response to the streptavidin only reference flowcell.
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Table 10: Surface plasmon resonance analysis of the number of IgG binding sites on TcdBi234

Antibody combination No. of binding Binding Binding relative to
cycle repeats Response (RU) CA927 average
response
CA1125.g2 10 750 0.9
CAll51.g4 10 1232 1.6
CA1125_CAl151 4 1941 2.5
CA1125_CA927 3 1570 2.0
CAl1151_CA927 3 1959 2.5
CA927 8 791 1.0

All responses have been expressed relative to a multiple of CA927 average response (final column

table 10) since CA927 appears to be representative of a Mab which binds to TcdBj234 once only.

Immobilized CA1125, when bound to TcdB)234, does not allow CA1125 to bind further supporting
the idea that CA1125 has one binding site on TcdBi234 and that after this has been saturated that no
other binding site for CA1125 can be found. However, when TcdBj234 has been saturated by
CA1125, CA1151 can still bind. This demonstrates that CA1151 binds at alternative sites to that
occupied by CA1125. Together these data show that CA1125 is a single binder of TcdBi234
whereas 1151 1gG binds to TcdBj234 more than once, most likely twice. Hence a mixture of
CA1125 and CA1151 can bind to TcdB234 approximately 3 times.

All antibodies combinations have an additive binding response showing that there are 2 or more

non-competitive sites on TcdBj»34 bound by these combinations.

Example §
The number of moles of binding events of anti-C.difficile TcdA antibodies to TcdA ;23 and Agss
were determined by Surface Plasmon Resonance (SPR) on a Biacore 3000 (GE Healthcare).

Valency of binding of Mabs to TcdA sub-domains.

Streptavidin was immobilized on a CM5 sensor chip (GE Healthcare) via amine coupling to a level
of ~4000RU and biotinylated TcdA;2; was bound to one flowcell and TedAyss was bound to a
differént flowcell to a response of ~500RU. Two 30ul injections of the same anti-TcdA antibody at
1uM were injected over both flowcells at 10ul/min and the saturating binding response recorded.
The surface was regenerated after every cycle using HCL All the data was corrected for

background binding using the response to the streptavidin only reference flowcell.
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Table 11: SPR analysis of the binding responses of IgGs to immobilised TcdA 23 and TcdAyss

CA997 CA1000 CA997/CA1000 ratio
TcdA123 1069 166 6
TcdA456 1285 407 3

Antibodies CA997 and CA1000 bind to TcdA,3 in a ratio of six CA997’s to one CA1000 whereas
they bind to TcdAuse in a ratio of three CA997’s to one CA1000 (Table 2).

The maximum antibody response for CA997, corrected for molecular weight and immobilized
toxin level is similar for TcdA 23 and TcdAsss. This suggests that CA997 binds TcdAse six times
and CA1000 binds twice to TcdAyss. Hence antibody CA997 likely binds to TcdA whole toxin
(TcdA) approximately 12 times.

Overall CA997 binds six times or more to Ajzz and six times or more to Assg, whercas CA1000

binds at least once to Ajo; and twice to Agse.

Increased valency of binding to TcdA and TcdB may have two important effects in vivo. The first
is that any Mab or Mab mixture which is capable of binding TcdB more than once will have
increased potential to form inter-toxin binding events and hence immunoprecipitation.
Immunoprecipitation can contribute to potency by reducing the solubility of toxin and forming
very large macromolecular complexes which hence reduce the effective working concentration of
toxin. Such large protein complexes may be taken up by macrophages and monocytes resident in
the tissue and may contribute to an augmented host immune respone. Antigen:antibody complexes
bearing Fc fragments have been specifically shown to be capable of priming a host immune
respone against a gut pathogen (21). Also, soluble antigen:antibody complexes have been
successfully used as a vaccine directed against the antigen in human clinical trials (22). In addition,
immune decoration of toxin with Fc¢ bearing IgG may contribute to immune clearance using
normal mechanisms through the liver and spleen. In general, higher levels of Fc decoration of
antigen lead to faster and more complete levels of clearance (23) Critically, it may be that presence
of 2 or more Mab F¢ domains per toxin, especially 3 Fc domains per toxin may represent a critical
number of Fcs required for very rapid and substantial clearance of toxin (24). The anti-TcdA Mab
CA997 is likely capable of binding to TcdA up to 12 times and the combination of CA1125 and
CA1151 is likely capable of binding to TcdB 3 times. Hence the 3 Mab mixture is very likely to be
capable of providing for these kinds of additional potency mechanisms i vivo.

Example 6 Mab neutralisation of loss of TEER caused by TcdA.
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C.difficile monolayer integrity assay is performed using the Becton-Dickinson (BD) Caco-2
BioCoat HTS plate system. |

Day 1 - Caco-2 cells seeded @ 2x10°/ml per well of the plate insert in 500ul Basal seeding
medium (provided by BD). 35ml of Basal seeding medium added to the feeder tray. Cells
incubated for 24 hours at 37°C. Day 2 — Basal seeding medium removed from inserts and feeder
tray, and replaced with Entero-STIM differentiation medium (supplied by BD). 500ul added per
well insert and 35ml to the feeder tray. Cells incubate for a further 72hrs at 37°C. Day 5 —
Antibodies prepared at 2x concentration relative to that to be used in the assay well in a
polypropylene plate and toxin A. Toxin A added to antibodies at a concentration of 125ng/ml and
plate incubated for 1hr at 37°C. 1ml of Caco-2 growth medium (MEM + 20% FCS, 2mM Q,
NEAA) added to each well of a standard 24-well TC plate. BioCoat insert plate transferred to the
24-well TC plate. Entero-STIM medium removed from inserts and replaced with 400ul of
toxin: Ab mixture.

Loss of tight junctions between gut cells is the key early effect of TcdA on cell monolayers and gut
tissue sections and is the primary cause of diarrhoea. Albumin and other serum proteins are lost
into the gut lumen along with accompanying serum fluid. The loss of trans-epithelial electrical
resistance in differentiated cultured cells which have formed a monolayer is a useful surrogate for
the protection against the acute effects of TcdA. Three antibodies shown have good levels of
protection against TEER loss, Figure 62. It is notable and surprising that the abilities of these Mabs
in TEER assays do not reflect those seen in toxin neutralization as measured in a cell proliferation
assay. CA922 has the best performance in a cell proliferation assay (ECso = 1.21ng/ml) and yet this
is considerably out-performed in the TEER assay by an antibody (CA1000) which has >10x lower
potency in a cell proliferation assay (ECso = 19.73ng/ml). CA997 had the best performance in the
TEER assay since it had both high levels of protection and maintained this at the lower Mab concs.
CA997 had a substantial potential to neutralize TEER loss with maximal inhibition approaching
80% and an ECsp of approximately 80ng/ml at 4h. These observations are unexpected since the
Mabs in question all had high affinities for TcdA domains (CA922 ~4pM, CA997 ~132pM,
CA1000 ~73pM). These data suggest that CA997 and CA1000 recognise epitopes important in
TEER loss or neutralize TcdA by different mechanism to other Mabs. Furthermore, since CA1000
is estimated to bind to holotoxin twice (once in TcdA 23 and once in TcdA4ss) CA1000 may define
‘TEER critical’ epitopes within the TcdA cell binding regions which might have particular value

for defining vaccine immunogens. Results are shown in Figures 62.
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Example 7 Affinity of anti-C. difficile toxin antibodies for sub-domains of TcdA and TcdB:
TcdA 23, TecdAsss and TcedByasa.

Kinetic constants for the interactions of anti-C. difficile TcdA and TcdB antibodies were
determined by surface plasmon resonance conducted on a BIAcore 3000 using CMS5 sensor chips.
All experiments were performed at 25°C. Affinipure F(ab’), fragment goat anti-human IgG, Fe
fragment specific (Jackson ImmunoResearch) was immobilised on a CMS5 Sensor Chip (GE) via
amine coupling chemistry to a capture level of 7000 response units (RUs). HBS-EP buffer
(10mM HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005 % Surfactant P20, Biacore AB) was
used as the running buffer with a flow rate of 10 uL/min. A 10 uL injection of each antibody at
lug/ml or lower was used for capture by the immobilised anti-human IgG, Fc. TcdA123, TcdA456
or TcdB1234 were titrated over captured purified antibodies at doubling dilutions from 12.5nM at
a flow rate of 30 uL/min. For antibodies present in culture supernatants, a single concentration of
12.5nM of TcdA123 or TcdA456 and 50nM of TcdB1234 was passed over the antibodies at
30ul/min. Kinetics were calculated on n=2 The surface was regenerated at a flowrate of 10uL/min
by two 10 pL injections of 40 mM HCl, and a 5 pL injection of 5 mM NaOH.

Double referenced background subtracted binding curves were analysed using the BlAevaluation
software (version 3.2) following standard procedures. Kinetic parameters were determined from
the fitting algorithm.

TABLE 12 Anti-TcdA Mab affinities and binding kinetics

Antibody ID ka (1/Ms) | kd (1/s) [KD (M) KD(pM) [| Material/Assay

CAl164 00922.¢1 | 1.09E+06 |4.43E-06 |4.06E-12 | 4.06

CA164_00923.g1 | 5.36E+05 | 3.47E-05 | 647E-11 | 64.7

No Purified Mab 5 point
CA164_00995.g1 _
............................... No binding binding | titration
TcdA123
| CA164_00997.g1 1 7.84E+05 | 1.O3E-04 | 1.32E-10 | 132
CAl164 01000.g1 [ 1.33E+05 | 9.78E-06 | 7.33E-11 | 73.3
Supernatant 2x 1point
CA164 00993.g1
9.00E+05 | S.00E-06 | S.56E-12 { 5.56 titration
| CA164 _00922.g1 | 1.29E+06 | 3.33E-06 | 2.59E-12 | 2.59
'CA164_00923.g1 | 6.16E+05 | 1.92E-04 | 3.12E-10 | 312 Purified Mab 5 point
TcdA456 o
CA164_00995.g1 | 2.87E+05 | 3.42E-05 | 1.19E-10 | 119 titration
CA164 00997.g1 [ 9.21E+05 | 6.15E-05 | 6.68E-11 | 66.8
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CA164 _01000.g1 | 3.55E+05 |2.98E-05 | 841E-11 | 84.1
Supernatant 2x 1point
CA164.00993¢1 | 1.25E+06 | 5.00E-06 4.00E-12 | 4.00 titration
TABLE 13 Anti-TcdB Mab affinities and binding kinetics
Antibody ID ka (1/Ms) | kd (1/s) | KD(M) | KD (pM) || Material/Assay
3.23E- | 1.22E- Purified Mab 3 point
CA164 1125.g2 [ 2.64E+05 | 05 10 122 titration
4.13E- | 551E- Purified Mab 3 point
CA164 1151.g4 | 7.49E+05 | 04 10 551 titration
7.12E- | 5.16E- Supernatant 2x 1point
CAl164 926.g1 [ 1.38E+05 | 05 10 516 titration
3.61E- |9.11E- Purified Mab 3 point
CAl164 927.¢2 [ 3.97E+05 | 05 11 91 titration
1.63E- | 3.10E- Purified Mab 3 point
CA164 1099.g2 [| 5.24E+05 | 05 11 31 titration
3.78E- | 3.25E- Supernatant 2x 1point
CA164_1102.g4 || 1.17E+05 | 04 09 3250 titration
1.97E- | 6.87E- Supernatant 2x 1point
CAl164 1114.g2 [ 2.87E+05 | 03 09 6870 titration
1.85E- | 7.25E- Supernatant 2x 1point
CAl164 _1114.g8 || 2.55E+05 | 03 09 7250 titration
230E- | 1.22E- Supernatant 2x 1point
CAl164 1129.g1 (| 1.89E+05 | 04 09 1220 titration
245E- | 48I1E- Purified Mab 3 point
3 CA164_1134.g5 || 5.09E+05 | 05 11 48 titration
«
) 448E- | 3.14E- Purified Mab 3 point
E CA164 1153.g8 [| 1.43E+05 | 05 10 314 titration

The anti-TcdA affinities are particularly high compared to the published affinities of other Mabs.

We demonstrate that affinities as low as 4pM are achievable. The preferred CA997 has an affinity
of 132pM, CA1125 122pM and CA115 551pM. CA995 clearly shows that it does not bind to
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CROPs A1,3 and hence that demonstrates that the Mab shown here have properties which are
different from each other in surprising and unexpected ways. CA922, 923, 997 and 1000 do bind at
least once to CROPs A123 and A456. Hence these 4 Mabs confirming that each must bind to
holotoxin at least twice. We have been unable to derive affinities for the binding of these Mabs to
holotoxin due to technical constraints. However, given the high affinities and valencies
demonstrated for the anti-TcdA Mabs it is possible to speculate that the functional affinities against
holotoxin may be even stronger than those illustrated for binding to toxin sub-domains.

The anti-TcdB Mabs also demonstrated strong affinities reaching as low as 31pM. In particular
CA1125, 1151, 927, 1099, 1134 and 1153 show affinities which surpass those demonstrated by

others.

Example 8 Biophysical characteristion of C. difficile anti-toxin humanised IgG1 Molecules.

Molecules analysed
Anti-TcdA IgG1:
CAl64 00922.g1
CAl64_0923.g1
CAl64 0995.g1
CAl164_0997.gl
CAl164_01000.gl
Anti-TcdB IgG1
CAl64 01125.g1
CAl64_01125.g2
CAl64 01134.g4
CAl64 01134.g5
CAl64 01134.¢g6
CAl64 _01102.gl
CAl64 _01102.g4
CAl64 01151.g4

Antibody combinations need to be made up of Mabs having high levels of stability in order to
mitigate potential risks of aggregation during long term storage. Thermal stability (Tm) is used as
one measure. Of special value to Mab mixtures is measuring their propensity to aggregate due to

physical stress such as agitation or shaking. Aggregates are undesirable components of drug
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compositions since they may reduce storage life time and may pose a safety risk to patients at
certain levels. The Tm data show that all 5 anti-TcdA Mabs have high Tm stability, whilst three
(CA922, 923 and 997) have very high Tm’s in the range of 79-81°C. Of the anti-TcdB Mabs tested
all but two have very high Tm’s. Of note is that CA997, CA1125 and CA1151 which were tested
in the hamster infection study (Example 9) had very high Tm’s (79.2°C, 79.3°C and 80.8°C
respectively) which makes them suitable for use in a Mab mixture.

In the shaking aggregation assay, CA997 and 922 had the lowest propensity to aggregate of the 5
anti-TcdA Mabs. Similarly, CA115 and 1151 had the lowest aggregation propensities of the anti-
TcdB Mabs. Hence the use of CA997, 1125 and 1151 as a Mab mixture may have special value
since they are more likely to survive co-formulation and storage at high protein concentrations.
Estimation of isoelectric point (pI) by capillary IEF

Samples were prepared by mixing the following: 30ul Protein sample at 2mg/ml, 0.35%
Methylcellulose, 4% pH3-10 ampholytes (Pharmalyte), synthetic pI markers (4.65 and 9.77), 1ul
of each stock solution, and HPLC grade water to make up the final volume to 200ul. The mixture
was then analysed using iCE280 IEF analyzer(pre-focusing at 1500V for 1 min followed by
focusing at 3000V for 6mins). The calibrated electropherograms were then integrated using
Empower software (from Waters)

Thermal stability (Tm) measured via Thermofluor assay.

This method uses Sypro orange fluorescent dye to monitor the unfolding process of protein
domains. The dye binds to exposed hydrophobic regions that become exposed as a consequence of
unfolding which results in a change to the emission spectrum.

The sample (5ul at Img/ml) is mixed with a 5ul of a stock solution of Sypro orange (30x) and the
volume made up to 50ul with PBS,pH 7.40.

10ul aliquots of this solution is applied towells in a 384 well plate (n=4).

The plate is placed in a 7900HT fast real-time PCR system containing a heating device for accurate
temperature control. The temperature is increased from 20°C to 99° C (Ramp rate of 1.1°C/min).A
CCD device simultaneously monitors the fluorescence changes in the wells. An algorithm is used
to process intensity data and take into account multiple transitions.

Stressing of samples by agitation.

During manufacture antibody samples are subjected to mechanical stress generated by processes
such as pumping and filtration. This may cause denaturation and consequently aggregation due to

exposure of the protein to air-liquid interfaces and shear forces resulting in the ultimate loss of
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bioactivity. Stress by vortexing is a method to screen the robustness of the antibody samples for
prediction of aggregation stability.

Both anti-TcdA and anti-TcdB IgG1 molecules were subjected to stress by agitation, by vortexing
using an Eppendorf Thermomixer Comfort at 25 °C, 1400rpm. Sample size was 250ul, (x3 per
sample) in a 1.5 mL conical Eppendorf-style capped tube (plastic), in PBS pH 7.4. Each sample
was brought to a concentration of 1mg/ml (using extinction coefficient calculated from sequence)
and aggregation was monitored by absorbance at 340nm and/or 595nm, by use of a Varian Cary
50-Bio spectrophotometer, measured at intervals for up to 24 hours.

Results Table 14 provides a summary of the measured pI and Tm data for both anti-TcdA and
anti-TcdB IgG1 molecules.

Table 14 : Compilation of pI and Tm Data

measured pI | Tm(Fab) in PBS | Tm(CH2)

Anti-TedA IgGl

CA164 00922.g1 8.8 81 69.2
CAl64 0923.g1 9.2 79 69.3
CA164 0995.¢g1 8.5 71 no data*
CA164 0997.¢1 8.3 792 68.4
CAl64 01000.g1 7.74 70.5 no data*
Anti-TcdB IgG1

CA164 01125.gl 9.2 79.3 69.4
CAL64 01125.¢2 9.2 79.5 69.3
CA164 01134.g4 9.3 78.4 69.4
CA164 01134.g5 9.2 76.4 69.2
CA164 01134.g6 9.2 76.6 69.6
CA164 01102.gl 9.1 69 | no data*
CAl64 01102.g4 9.1 69.1 no data*
CA164 01151.g4 9.2 80.8 69.8

*denotes that it was not possible to discern the Fab and CH2 domains.

Measured pI
The measured pl of the molecules were high (except for CA164_01000.g1_P3) and away from the
pH of formulation buffers such as PBS, pH 7.4 and 50m sodium acetate/125mM sodium chloride,
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pH 5. This may mean that buffers with pH’s suitable for co-formulation of two or more Mabs can
be selected.

Thermal Stability (Tm) Measured via Thermofluor assay

Since all of the molecules are 1gG1, the Tm of the Fc domain (Tm(CH2)) are the same. The
difference in thermal stability between the molecules can be determined by the Tm of the Fab’
domain (Tm(Fab)).

For the anti-TcdA molecules, the rank order (most stable first) was CA922>997>923>995>1000
and for the anti-TcdB molecules (most stable first) was
CA1151.g4>1125.g1,g4>1134.g4>1134.g5>1134.g6>1102.g1=1102.g4.

Stressing of samples by agitation

It was possible to determine different aggregation stability between the different antibodies,
Figure 67 shows the effect of agitation via vortexing on different anti-TcdA IgG1 molecules in
PBS,pH 7.4.

It was possible to determine a ranking order (most aggregation stable first) :
CA922>997>923>995>1000

Figure 68 shows the effect of agitation via vortexing on different anti-TcdB molecules.

It was possible to rank the order of aggregation stability, such that the CA1125 grafts appeared
more stable than the CA1134 molecules which were more stable than the CA1102

molecules.

A further study was performed to compare directly the aggregation stability of the anti-TcdB
molecule (CA1151.g4) with the more stable molecule CA1125.g2 (see Figure 2) and more
aggregation stable anti-TcdA molecules (CA922.g1 and CA997.g1). The results can be seen in
Figure 69.

Further results for these 4 Mabs are also shown in Figures 67 and 68.

For the anti-TcdA molecules, CA922.g1 and CA977.g1, CA922 were preferable based on the
analyses above, although apart from CA1000) all molecules could be considered suitable
candidates for use as therapeutic IgG1.

For the anti- TcdB molecules, the biophysical characteristics could be grouped within the family of
grafts based on the aggregation stability and Tm, such that the CA1125 grafts potentially proved
more stable. The CA1102 grafts showed poorest Tm data and also showed the greatest tendancy to
aggregate via stress by agitation.

A study using CA1151.g4 showed that this molecule exhibited slightly increased aggregation
stability relative to CA11125.g2 and seemed equivalent fo the TcdA molecules (CA922.g1 and
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CA997.g1.All four molecules showed equivalent Tm values. CA997, CA1125 and CA1151 show

very high levels of thermostability and very low levels of aggregate formation after agitation.

Example 9 Anti-C. difficile toxin Mab hamster infection study.

The hamster infection study was performed by Ricerca Biosciences LLC, Cleveland, Ohio, USA.
The study protocol was approved by the Ricerca IACUC committee. Active and control
components (composition and dose) were blinded to Ricerca staff until after completion of the
planned 28 day study period.

Golden Syrian male hamsters (weight 82-103g, 54 days old) were individually housed in HEPA
filtered disposable cages and fed Teklad Global Diet 2016 and water ad libitum. After
acclimatisation, hamsters were pre-dosed (i.p.) with Mab mixtures or PBS (vehicle control) once a
day for each of 4 days: days -3, -2, -1 and 0. Two doses of Mab were investigated: high dose =
50mg/kg each of anti-TcdA and anti-TcdB components and low dose Smg/kg each of anti-TcdA
and anti-TcdB components.

The drug combination tested was composed of one anti-TcdA antibody (CA997.g1) which
constituted 50% of the injected protein and two anti-TcdB antibodies (CA1125.g2 and
CA1151.g4) which together constituted 50% of the injected protein but which alone constituted
25% of the injected protein. Hamsters were sensitised (day -1) with 50mg/kg of Clindamycin
phosphate in PBS (s.c.) before being challenged 1 day later (day 0) with 3.4 x 106 c.f.u. of
vegetative cells from strain ATCC43596. Vancomycin was dosed at Smg/kg twice a day for 5 days
(p.o)ondays1,2,3,4,5.

Viability checks were performed on animals twice a day, animals found to be in extremis were
euthanised and counted as dead. Body weights were determined on each day of dosing, then twice
weekly and before euthanising survivors. Gross necropsy was performed on all animals. Survival
curves were created by the method of Kaplan and Meier. Survival curves were analysed using the
P value from the log rank test compared to the Bonferroni corrected threshold of P = 0.005. The
Vancomycin treated group were not included in the analysis. All statistical tests were done with
Prism v5.04. All groups contained 11 animals, except the Vancomycin control group which
contained 5 animals.

Survival curves can be seen in Figure 63. Hamsters receiving PBS (control) all died on days +2
and +3, whilst those receiving vancomycin treatment for 5 days all died on days +10 and +11.
Hamsters receiving the high dose of UCB Mab mixture all survived until day +11, thereafter only
two animals died until the end of the 28 day study. Hamsters receiving the low dose of UCB Mab
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mixture all survived until day +3, thereafter animals were lost fairly steadily until day +16 when all
had died. The data show exceptional levels and duration of protection when compared to published
data for use of anti-toxin Mabs in hamsters (18). These in vivo data support the in vitro
observations of very high level performance for neutralization and stability.

There is no apparent link between death and body weight during the acute phase (days 1-5) of the
infection, Figures 64-65. Hence it may be supposed that hamsters die of overwhelming direct and
indirect effects of TcdA and TcdB. Hamsters which survive the acute period due to partial
protection (UCB low dose) of neutralizing Mabs lose weight, presumably due to gut damage and
altered nutritional status. It was notable that many of the hamsters which went on to survive the 28
period-of the study due to the protective effects of the UCB high dose Mabs recovered from weight
loss and indeed even gained weight. This may be taken as evidence of the superior protective
effects of the UCB Mabs enabling the gut to function as normal.

Table 15. Gross pathology scores

Group gBlack Dark red ERed Pink Normal Anogenital ElRed smallE
caecumicaecum icaecum jcaecum {caecum istaining intestine
‘wet-tail’
PBS 1 9 1 0 0 1 1
control
UCB low {0 4 S 2 0 4 1
{UCB high{0 0 1 1 9 3 0

It is clear that UCB Mabs were able to protect the large and small intestines from the bloody
effusions caused by TcdA and TcdB.

The results are shown in Figures 63 to 66

The photographs in Figure 66 show typical gross pathologies for the swelling and bloody effusions
of caeca caused by TcdA and TcdB (left image, PBS control, animal death on day 2) and a normal
stool filled caeca after protection by UCB high dose Mabs (right image, UCB high dose, animal
surviving to day 28). These data show that after protection with a high dose of UCB Mabs the

large intestine can return to normal morphology and function.

Example 10 Neutralisation of TcdA from different ribotyped strains by purified Mab.
Clinical infections are caused by a variety of different strains. Strain differences are characterized
using a number of different methods of which ribotyping is a key one. Different ribotype strains

are observed to have different pathogenicity, infection and sporulation properties. All of the TcdA
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neutralization shown above used TcdA purified from strain known as VPI10463. However, the
predominant aggressively pathogenic strain associated with out-breaks is called ribotype 027.
Other key ribotypes include 078, 001, 106. Amino acid sequence difference have been observed
between toxins produced by different ribotypes and hence it is important that Mabs are capable of
neutralizing toxin from a diverse set of clinical isolates. CA922, 997 and 1000 were tested for their
ability to neutralize TcdA from strains 027 and 078 and compared to their abilities against TcdA
from VPI10463. Mabs were tested at 4 [TcdA] and found to be capable of neutralizing all toxins
without significant difference at LDgo, LDgg and LDogs

Table 16
EC50 values (ng/ml) - TcdA strain VPI 10463
Antibody LD80 LD90 LD95 LDmax
CA164 922 0.27 0.9 1.2 >500
CA164 997 1 2.5 3.5 25.4
CA164 1000 3.6 13.5 19.3 >500
Table 17

EC50 values (ng/ml) - TcdA ribotype 027

Antibody LD80 LD§0 LD95 LDmax
CA164 922 0.19 0.25 0.41 1.46
CA164 997 0.92 1.27 1.75 7.19
CA164=1000 2.25 2.49 3.52 16.32
Table 18

EC50 values (ng/ml) - TcdA ribotype 078

Antibody LD80 LD90 LD95 | LDmax
CA164_922 0.11 0.12 0.25 0.68
CA164_097 0.33 0.64 1.11 257
CA164_1000| 2.04 2 41 5.03 14.16

Example 11 PK data

A PK study of a human IgG1 (20mg/kg) in healthy hamsters. The hamster PK was found a half-life
similar to Mabs in mice or rats. (t%4 6-8 days). i.p. and s.c. dosing were essentially the same.

The pharmacokinetics and distribution to the gut of a hIgGl Mab was studied in ‘normal’ (non-
infected) golden Syrian hamsters. Purified Mab was administered to male hamsters (120-135g) by
CARE Research LLC, Fort Collins, Colorado, USA and samples were assayed by UCB Pharma.
The study was approved by the CARE IACUC committee. Eight animals each received a single
dose of 20 mg/kg of IgG1, four were dosed i.p., four were dosed s.c. Blood was collected at 1, 3, 8,
24,48, 72, 103 and 168 hours post-dose, serum was separated before storage at -80°C. Blood was

also taken from two untreated hamsters in order to provide assay controls. Following euthanasia, a
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2cm length of colon was cut from the caeca junction onwards from each hamster. The colon
section was flushed with wash buffer (50% (v/v) PBS containing 50% (v/v) Sigma protease
inhibitor cocktail (P2714) before being opened and separation and removal of the mucosa from the
underlying muscle. Mucosal samples were placed in 0.5ml of wash buffer homogenized until
visually uniform and stored at 4°C before immediate shipping on wet ice. For the anti-human IgG1
ELISA Nunc maxisorp 96 well plates were coated overnight in 0.1M NaHCO; pH 8.3 with Goat
F(ab’), anti-human IgG-Fcy fragment (Jackson 109-006-098), plates were washed with PBS-
Tween (PBS/0.1% (v/v) Tween 20) and then blocked with 1.0% (w/v) BSA & 0.1% (v/v) Tween
in PBS. Serum samples were diluted in sample-conjugate buffer (1% (w/v) BSA, 0.2% Tween in
PBS) and after washing were revealed with goat anti-human kappa-HRP (Cambridge Bioscience
2060-05) in sample-conjugate buffer and TMB with a 2.5M H,SOj4 stop solution.

Gut, Mucosa and Serum Levels:

Serum samples collected from blood taken at 168 hour time point and colon samples were
removed after this.

20mg/kg IP at 168 hour

Sample |ng/mL per cm mucosa |[serum pg/mL
1001 23.2 75.0
1002 13.7 90.8
1003 21.8 70.5
1004 53.8 119.4

20mg/kg SC at 168 hour

Sample [ng/mL per cm mucosa [serum pg/mL

2001 41.4 108.7
2002 62.1 76.6
2003 35.6 163.7
2004 37.3 153.3
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Serum Data
Hamster i.p. Hamster s.c.
Mean SE of mean Mean SE of mean
| Crnax: pg/mL 202 12 186 21
| Tona: hr 36 7 76 16
AUC (a0 hr-pug/mL 22626 1378 22371 2258
AUC (inp: hr-pg/mL 43287 7169 61290 17637
% Extrapolation: 437 9.2 54 11.7
CL/F mL/hr/kg 0.50 0.07 0.43 0.13
MRT s h 223 53 310 88
2 h 149.2 36.9 188.5 61.9

The data is also shown in Figure 70 and 71

Hamster 1D
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It was also shown that hIgG1 could be found in ‘scrapings’ of the gut i.e that hIgG1 gets into the
vasculature of healthy gut — and so could be protective in ‘prophylactic dosing’. This effect would

be even more profound in humans since they have a cognate hFcRn.

Example 12 Serum Levels in Hamsters with C. difficile Infection

This study was to determine the serum concentration of CA725.0, CA726.0, CA997.g1
CA1125.g2, and CA01151.g4 following i.p. administration (various doses detailed below) in the
Golden Syrian Hamster. ‘

Humanised Mabs were quantified using liquid chromatography tandem mass spectrometry (LC-
MS/MS) analysis following tryptic digestion. Quantitation was achieved by comparison to
authentic standard material spiked at known concentrations into blank matrix, with spiked horse
myoglobin used as the internal standard.

A unique (“proteotypic™) peptide common to all of the humanised Mabs investigated was selected
(DTLMISR, a CH2 region peptide) and both samples and calibration samples were tryptically
digested as outlined. Tryptic digest of 5 ul serum samples was performed overnight using
sequencing grade modified Trypsin (Promega, Southampton, UK) following denaturation /
reduction with acetonitrile / Tris (2-carboxyethyl) phosphine and carbamido-methylation with
iodoacetamide (Sigma-Aldrich, Poole, UK).

The LC-MS/MS system consisted of a CTC HTS-x Autosampler (CTC Analytics, Zwingen,
Switzerland), a Agilent 1290 LC system (Agilent Technologies, Stockport, UK) and a Sciex 5500
QTrap MS system (AB Sciex, Warrington, UK), equipped with a Turbo V ion source operated in
electrospray mode. Analytes were separated using an Onyx Monolithic C18 column (100x4.6 mm,
Phenomenex, Macclesfield, UK) with a gradient of 2 to 95 % (v/v) water/acetonitrile (0.1 %
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formic acid) delivered at 1.5 mL/min over 6 minutes. The injection volume was 10 pL; all of the
eluent was introduced into the mass spectrometer source. The source temperature of the mass
spectrometer was maintained at 600 °C and other source parameters (¢.g. collision energy,
declustering potential, curtain gas pressure etc.) were optimized to achieve maximum sensitivity
for the peptide of interest. Selective transitions for each proteotypic peptide of interest were
monitored.

Unique (“proteotypic) peptides were selected for all of the analytes of interest; samples were
analysed following tryptic digestion.

Plasma concentrations calculated based on the peptides monitored are outlined below.

For CA164 00997 and CA164 01151, interfering peaks were observed in the MRM traces. For
this reason, these two analytes could not be quantified in the samples.

Total h-IgG was quantified in all samples using a peptide common to all analytes of interest. This
was done using a combined standard curve of all five analytes. The validity of this approach is
demonstrated by the fact that the sum of the concentrations observed for CA164_00725 and
CA164 00726 are in good agreement (within experimental error) of the concentration observed for
total h-IgG.

Using this approach, the total concentration of h-IgG in the samples of animals dosed with

CA164 00997, CA164 01125 and CA164_ 01151 was determined.

Overall the data obtained indicate that the exposure of all five analytes of interest was similar for a

given dose.
Study groups

Blinded labels Treatment components
Actual Treatments Dose days
Grp Treatment Anti-toxin A Anti-toxin B

4 Treatment 3 Vehicle PBS 5mL/kg i.p. 3,-2,-1,0

2 Vancomycin Vancomycin 5mg/kg b.i.d. p.o. 1,2,3,4,5

1 Treatment 1 ucB LD* 3,-2,-1,0 CA997.g1_P3 CA1125.g2_P3 CA1151.g4_P3
Smg/kg A 5Smg/kg i.p. smg/kg 2.5mg/kg 2.5mg/kg

5  Treatment4  UCBHD* 3,-2,-1,0 CA997.g1_P3 CA1125.g2_P3 CA1151.g4_P3
50mg/kg A 50mg/kg i.p. 50mg/kg 25mg/kg 25mg/kg

6 Treatment 5 Competitor LD* 3,-2,-1,0 CA726_P3 CA725_P3
S5mg/kg A 5mg/kg i.p. Smg/kg Smg/kg

3 Treatment 2 Competitor HD* 3,-2,-1,0 CA726_P3 CA725_P3
50mg/kg A 50mg/kg i.p. S0mg/kg 50mg/kg
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Table 19
Group/time Day Animal No Dose Serum conc pg/mLtotal h-lIgG
1 44 280
1 45 5 mg/kg 997, 302
1 1 46 2.5 mg/kg 182
6 45 1125,2.5 61
6 47 mg/kg 1151 71
6 49 45
1 60 3040
1 61 3330
1 62 2990
6 62 50 mg/kg 725, 583
° 6 63 50 mg/kg 726 913
6 84 1240
28 64 199
28 65 36
1 71 nd
4 1 72 Vehicle nd
1 73 nd
1 82 3050
1 83 2790
1 84 2370
6 82 838
6 83 50 mg/kg 997, 645
6 84 25 mg/kg 855
° 28 82 1125, 25 116
28 83 mg/kg 1151 65
28 84 66
28 85 44
28 86 101
28 87 89
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28 88 27
28 89 31
28 90 66
1 93 335
1 94 322
1 95 260
5 mg/kg 725,
6 6 200 . 103
5 mg/kg 726
6 202 62
6 203 79
28 203 nd

nd - not detected (LOQ = 2.5 pg/mL for all analytes

na - not analysed: interference in the sample was observed for 997 and 1151
Table 20 Antibody CA725 is prior art antibody MDX1388. Antibody CA726 is prior art antibody
CDAL1 as described (15) A summary of this data is presented in Figure 72.

Group | Caecal pathology Small intestine
pathology
Black Dark Red Pink Normal | Dark Red
Red Red

PBS 1 9 1 0 0 0 1

control

MDX 0 1 4 4 2 1 0

high

50mg/Kg

x4

UCB 0 0 1 | 9 0 0

high

S0mg/Kg

x4
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Claims

1. A monoclonal antibody specific to antigen TcdA or TcdB, wherein the antibody has high
affinity for the target antigen and is suitable for reducing the duration and/or severity of
diarrhoea , morbidity and/or mortality in a patient with Clostridium difficile infection or at
risk of said infection.

2. A monoclonal antibody according to claim 1, wherein the antibody has high potency, for
example an ECsg of 200ng/ml or less such as 150ng/ml or less, in particular 100ng/ml or less
when toxin is used at an LDg or higher.

3. A monoclonal antibody according to claim 2, wherein the antibody ECs is between 0.1 and
10ng/ml when toxin is at an LDgo or higher.

4. A monoclonal antibody according to claim 2 or claim 3 wherein the maximal inhibition of
toxin is between 50 and 100% when toxin is used at an LDgo or higher.

5. A monoclonal antibody according to any one of claims 1 to 4, wherein the antibody binds the
target antigen multiple times.

6. A monoclonal antibody according to claim 5, wherein the antibody binds the target antigen
2,3,4,5,6,7,8,9,10, 11, 12,13, 14 or 15 times or more.

7. A monoclonal antibody according to any one of claims 1 to 6, wherein the antibody is
specific to TcdA.

8. A monoclonal antibody according to any one of claims 1 to 6, wherein the antibody is
specific to TedB.

9. A monoclonal antibody according to any one of claims 1 to 8, wherein the antibody has an
affinity of [nM or less, for example 600pM, such as 50 to 600pM. |

10. A monoclonal antibody according to any one of claims 1 to 9, wherein the antibody is a
neutralizing antibody including at high concentrations of toxin, in particular effective against
ribotypes 003, 012, 027 and 078.

11. A monoclonal antibody according to any one of claims 1 to 10, wherein the antibody has an
ECs in a TEER assay in the range of 60 to 80ng/ml when measured at 4h after initiation of
the assay.

12. A monoclonal antibody according to claim 1 which specifically binds TcdA comprising a
heavy chain wherein the variable domain of the heavy chain comprises at least one of a CDR
having the sequence given in SEQ ID NO:44 for CDR-H1, a CDR having the sequence given
in SEQ ID NO:45 for CDR-H2 and a CDR having the sequence given in SEQ ID NO:46 for
CDR-H3.
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A monoclonal antibody according to claim 12 further comprising a light chain wherein the
variable domain of the light chain comprises at least one of a CDR having the sequence
given in SEQ ID NO:41 for CDR-L1, a CDR having the sequence given in in SEQ ID NO:42
for CDR-L.2 and a CDR having the sequence given in SEQ ID NO:43 for CDR-L3.

A monoclonal antibody according to claim 13 having a heavy chain comprising the sequence
given in SEQ ID NO:49 and a light chain comprising the sequence given in SEQ ID NO:47.
A monoclonal antibody according to claim 1 which specifically binds TcdA comprising a
heavy chain wherein the variable domain of the heavy chain comprises at least one of a CDR
having the sequence given in SEQ ID NO:54 for CDR-H1, a CDR having the sequence given
in SEQ ID NO:55 for CDR-H2 and a CDR having the sequence given in SEQ ID NO:56 for
CDR-H3. |

A monoclonal antibody according to claim 15 further comprising a light chain wherein the
variable domain of the light chain comprises at least one of a CDR having the sequence
given in SEQ ID NO:51 for CDR-L1, a CDR having the sequence given in in SEQ ID NO:52
for CDR-L2 and a CDR having the sequence given in SEQ ID NO:53 for CDR-L3.

A monoclonal antibody according to claim 16 having a heavy chain comprising the sequence
given in SEQ ID NO:59 and a light chain comprising the sequence given in SEQ ID NO:57.
A monoclonal antibody according to claim 1 which specifically binds TcdB comprising a
heavy chain wherein the variable domain of the heavy chain comprises at least one of a CDR
having the sequence given in SEQ ID NO:124 for CDR-HI, a CDR having the sequence
given in in SEQ ID NO:125 for CDR-H2 and a CDR having the sequence given in SEQ ID
NO:126 for CDR-H3.

A monoclonal antibody according to claim 18 further comprising a light chain wherein the
variable domain of the light chain comprises at least one of a CDR having the sequence
given in SEQ ID NO:121 for CDR-L1, a CDR having the sequence given in in SEQ ID
NO:122 for CDR-L2 and a CDR having the sequence given in SEQ ID NO:123 for CDR-L3.
A monoclonal antibody according to claim 19 having a heavy chain comprising the sequence
given in SEQ ID NO:129 and a light chain comprising the sequence given in SEQ ID
NO:127.

A monoclonal antibody according to claim 1 which specifically binds TcdB comprising a
heavy chain wherein the variable domain of the heavy chain comprises at least one of a CDR
having the sequence given in SEQ ID NO:154 for CDR-H1, a CDR having the sequence
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given in in SEQ ID NO:155 for CDR-H2 and a CDR having the sequence given in SEQ ID
NO:156 for CDR-H3.

A monoclonal antibody according to claim 21 further comprising a light chain wherein the
variable domain of the light chain comprises at least one of a CDR having the sequence
given in SEQ ID NO:151 for CDR-L1, a CDR having the sequence given in in SEQ ID
NO:152 for CDR-L2 and a CDR having the sequence given in SEQ ID NO:153 for CDR-L3.
A monoclonal antibody according to claim 22 having a heavy chain comprising the sequence
given in SEQ ID NO:159 and a light chain comprising the sequence given in SEQ ID
NO:157.

A monoclonal antibody according to claim 1 which specifically binds TcdA having a heavy
chain and a light chain wherein the heavy chain variable region comprises a sequence
selected from the group consisting of SEQ ID NO:9, SEQ ID NO:19, SEQ ID NO:29 and
SEQ ID NO:39 and the light chain variable region comprises a sequence selected from the
group consisting of SEQ ID NO:7, SEQ ID NO:17, SEQ ID NO:27 and SEQ ID NO:37.

A monoclonal antibody according to claim 1 which specifically binds TcdB having a heavy
chain and a light chain wherein the heavy chain variable region comprises a sequence
selected from the group consisting of SEQ ID NO:69, SEQ ID NO:79, SEQ ID NO:89, SEQ
ID NO:99, SEQ ID NO:109, SEQ ID NO:119, SEQ ID NO:139, SEQ ID NO:149 and SEQ
ID NO:159 and the light chain variable region comprises a sequence selected from the group
consisting of SEQ ID NO:67, SEQ ID NO:77, SEQ ID NO:87, SEQ ID NO:97, SEQ ID
NO:107, SEQ ID NO:117, SEQ ID NO:137, SEQ ID NO:147 and SEQ ID NO:157.

A pharmaceutical composition comprising one or more antibodies as defined in any one of
claims 1 to 25.

A pharmaceutical composition according to claim 26, comprising two or more antibodies
specific to TcdB.

A pharmaceutical composition according to claim 26, comprising two or more antibodies
specific to TcdA.

A pharmaceutical composition according to claim 26, wherein at least one antibody in the
composition is specific to TcdA and at least one antibody in the composition is specific to
TcdB.

A pharmaceutical composition according to claim 29, wherein the composition further

comprises at least a second antibody specific to TcdB.
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32.
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40.

41.
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A pharmaceutical composition according to claims 26 to 30, wherein the composition
comprises 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15 distinct antibodies to the target antigen
or antigens, such as 2, 3, 4, or 5 antibodies.

A pharmaceutical composition or mixture comprising the antibodies of claims 14, 20 and 23.
A pharmaceutical composition according to any one of c¢laims 26 to 32, which further
comprises a pharmaceutically acceptable excipient.

A monoclonal antibody according to any one of claims 1 to 25 or pharmaceutical
composition according to claims 26 to 33, for use in treatment, for example the treatment or
prophylaxis of Clostridium difficile infection or complications therefrom. /

A method of treating a patient with a Clostridium difficile infection or at risk therefrom
comprising administering a therapeutically effective amount of a monoclonal antibody
according to any one of claims 1 to 25 or a pharmaceutical composition according to any one
of claims 26 to 33. v

A method of treatment according to claim 35, wherein the treatment is employed in
combination with a further treatment for Clostridium difficile treatment, for example selected
from the group comprising metronidazole, Vancomycin, clindamycin, fidaxomicin and
combinations thereof.

Use of an antibody as defined in any one of claims 1 to 25 or a composition as defined in any
one of claims 26 to 33, for the manufacture of a medicament for the treatment or prophylaxis
of Clostridium difficile infect or complications therefrom.

A method of selecting an antibody as defined in any one of claims 1 to 11 using assays to
measure protection against loss of TEER (trans-epithelial electrical resistance).

A method of selecting an antibody as defined in any one of claims 1 to 11 using assays to
measure thermal stability (Tm) and resistance to shaking aggregation.

A method of selecting an antibody mixture for the treatment of Clostridium difficile
infections by combining measurements of toxin neutralization, TEER measurements,
thermostability measurements (Tm), shaking aggregation measurements and isoelectric point
(pI) suitable for coformulation.

A monoclonal antibody according to any one of claims 1 to 26 combined with toxoid or
pharmaceutical composition comprising same, for example for use in vaccination, such as

the treatment or prophylaxis of Clostridium difficile infection or complications therefrom.
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Figure 1
SEQ ID NO: 8

GACCCTGTGA
ATTACATGTC
GGCAAAGCCC
CGATTCAAGG
GACGATTTTG
TTCGGAGGGG

PCT/GB2012/052222

1/69

polynucleotide sequence encoding anti-toxin A antibody 922.g1 VK (gL1)

TGACCCAGAG
AGGCTTCACA
CTAAGCTGCT
GGAGCGGTTC
CAACCTATTA
GTACTAAGGT

TCCGAGCACT CTTTCTGCCT CCGTGGGAGA
AAGTATCTCC AATGCTCTGG CCTGGTATCA

CATCTACTCT

TGGCACTGAG TTTACGCTGA CCATCAGTAG

CTGCCAGTAC
CGAAATAAAG

GCATCAAGCC TGGCTAGCGG

ACACACTACT CCCATACATC

CCGCGTGACC
GCAGAAACCC
CGTGCCAAGC
CTTGCAGCCT
TAAAAACCCA

SEQ ID NO: 10 polynucleotide sequence encoding anti-toxin A antibody 922.g1 VH (gH1)

GAAGTGCAAT
AGCTGTGCTG
CCTGGAAAAG
GCAAACTGGG
ATGAACAGCC
GGAAGCTCAT

TGGTGGAAAG
CCTCCGGCTT
GACTCGAATG
CTAAGGGGAG
TGAGGGATGA
TTAATGGCTA

TGGCGGAGGA
TACCATTAGC
GATCGGCATC
ATTCACGATT
GGACACTGCC
TGCACTGTGG

CTGGTGCAAC CCGGGGGTAG
TCCTACTATA TGAGCTGGGT
ATATCTTCCG GTGGGCATTT
AGCAGCGACT CCACAACCGT
ACATATTTCT GCGCACGCGC
GGGCAAGGAA CACTCGTGAC

TCTGCGACTG
TCGACAGGCC
CACCTGGTAC
GTACCTGCAA
TTACGTGAGC
TGTCTCG

SEQ ID NO: 18 polynucleotide sequence encoding anti-toxin A antibody CA923.g1 gL1

GACGTCGTGATGACTCAGAGCCCATCTAGTCTGAGCGCTAGCGTCGGAGACCGAGTCACAATTACC
TGTCAAGCCTCCCAGAGCATCTCCAACTACCTGGCCTGGTACCAACAGAAACCTGGCAAGGTGCCC
AAGCTGCTGATCTATAGTGCTTCCACACTCGCAAGCGGCGTTCCGTCACGCTTTAAGGGATCTGGC
TCTGGCACTCAGTTCACCTTGACGATCTCAAGCCTGCAGCCAGAAGATGTGGCCACCTATTACTGC
CAGTATTCCCACTACGGGACTGGGGTGTTCGGTGCCTTTGCAGGTGGGACCAAAGTGGAGATAAAG

Figure 2

SEQ ID NO: 20 polynucleotide sequence encoding anti-toxin A antibody CA923.g1 gH1

GAAGTTCAACTTGTGGAATCTGGAGGCGGGCTCGTGCAGCCTGGTGGARGCCTTAGACTGAGCTGC
GCTGCATCCGCATTTTCCCTGTCCAACTACTACATGAGCTGGGTGCGACAAGCACCAGGCAAGGGA
CTGGAATGGATTGGCATCATAAGCTCCGGTTCCAATGCCCTGAAATGGTACGCATCATGGCCGAAA
GGCCGCTTTACCATAAGCAAGGACTCCACCACCGTCTATCTGCAGATGAACTCATTGCGTGCCGAG
GACACTGCAACGTACTTCTGTGCTCGCARCTACGTGGGAAGCGGATCTTATTATGGCATGGATCTG
TGGGGACAAGGTACACTCGTGACCGTCTCG
SEQ ID NO: 28 polynucleotide sequence encoding anti-toxin A antibody CA993.g1 gl.1

GATGTCGTGA
ATCACCTGTC
GGAAAAGCCC
AGATTCAAGG
GACGATTTTG
TTTGGGGGAG

TGACTCAGTC
AAGCAAGCCA
CTCAACTGCT
GATCTGGCTC
CTACCTACTA
GGACGAAAGT

CCCCTCTACA TTGAGTGCCT
GAGCATCAGC TCCTACTTCT
GATTTATGGG GCCTCAACAC
CGGCACTGAG CTTACACTGA
CTGCCAGTGC ACCGACTATA
GGAAATCAAG

CTGTCGGTGA TCGAGTTACC
CTTGGTACCA GCAAAAGCCG
TGGCTTCTGG CGTGCCATCA
CCATTAGCTC CCTGCAACCT
GTGGGATATA TTTCGGCGGA

SEQ ID NO: 30 polynucleotide sequence encoding anti-toxin A antibody CA993.g1 gH1

GAAGTTCAGC
TCTTGTACTG
CCCGGGAAAG
TGGTACGCCT
CTTCAGATGA
GTGGGCTCAA
TCG

TGGTCGAGAG
CCTCCGGGTT
GATTGGAATG
CATGGGCAAA
ACTCCCTGAA
GCTCTTACTA

CGGAGGCGGA
TTCCCTGAGC
GATCGGGATT
GGGGAGGTTT
GACGGAGGAT
TGGCTTCGAC

CTGGTGCAAC
TCTTACTATA
ATCTCCTCCG
ACCATAAGCA
ACTGCCACCT
CCATGGGGAC

CTGGTGGTAG
TGTCATGGGT
GCTCTTCCAC
AGACAAGCAC
ACTTTTGCGC
AGGGCACACT

SUBSTITUTE SHEET (RULE 26)

CCTGAAACTC
GAGACAGGCT
CACTTTCACA
GACCGTGTAT
TCGGGCCTAT
TGTGACCGTC
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SEQ 1D NO: 38 polynucleotide sequence encoding anti-toxin A antibody 995.g1 VL region

GACGTCGTGA
ATAACGTGCC
GGCAAGGCTC
CGGTTCAAGG
GACGATTTCG
TTTGGCGGTG

TGACACAGAG
AGGCCTCTCA
CGAAACTTCT
GATCCGGGAG
CCACCTACTC
GGACAAAAGT

CCCTTCAACA
ATCCATCAAC
GATCTACGGA
CGGTACTGAG
CTGCCAGAAT
GGAAATTAAG

CTGTCTGCAA
AACTATTTTA
GCTGCCAACC
TATACCCTGA
AATTACGGCG

GCGTGGGCGA
GCTGGTACCA
TGGCAAGTGG
CCATTTCATC
TGCACATCTA

TAGGGTCACC
GCAGAAGCCA
CGTGCCATCA
TCTCCAACCC
TGGAGCTGCC

SEQ ID NO: 40 polynucleotide sequence encoding anti-toxin A antibody 995.g1 VH region

GAAGTTCAGC
AGCTGTACTG
CCCGGCAAAG
TCATGGGCTA
AACTCACTGA
GGGGCCTGGG

TGGTCGAGAG
CTTCTGGATT
GACTGGAGTA
AGGGGCGCTT
GAGCCGAGGA
GCGCCGGATT

TGGGGGAGGG
CTCACTGAGC
CATTGGCTTC
TACAATTAGT
CACTGCCACA
GTGGGGCCAA

CTTGTGCAAC
AATTACGACA
ATCAACACCG
AGGGATTCCT
TATTTCTGCG
GGAACACTGG

CTGGTGGCTC
TGATCTGGGT
GGGGTATAAC
CTACCGTGTA
CTCGGGTGGA
TCACCGTCTC

CCTCCGTCTG
GCGACAGGCA
GTACTATGCC
CCTGCAGATG
TGACTATATC
G

SEQ ID NO: 48 polynucleotide sequence encoding anti-toxin A antibody 997.g1 VL region
GCACTCGTGATGACACAGAGCCCGAGTAGCTTTAGTGCTTCAACCGGTGATAGGGTCACTATTACT
TGCCAAGCCTCTCAGAGTATATCTAGCTATCTGAGCTGGTACCAGCAARAGCCCGGGAAGGCTCCT
AAACTGCTGATCTACCGGGCTTCCACATTGGCCTCCGGCGTTCCCTCACGCTTTAGCGGCTCCGGA
TCCGGAACCGAGTACACCCTGACTATCTCTTGCCTGCAATCTGAGGACTTCGCAACCTACTATTGT
CTGGGCGTCTACGGATATAGCAACGATGACGGGATCGCCTTCGGCGGCGGTACCAAAGTGGAAATT
AAG

Figure 4

SEQ ID NO: 50 polynucleotide sequence encoding anti-toxin A antibody 997.g1 VH region
GAGGTGCAACTTGTGGAAAGCGGGGGAGGACTGGTGCAGCCTGGGGGCTCATTGAGACTGAGCTGC
ACCGTTTCTGGTATTGACCTGAGCTCCCATCATATGTGCTGGGTGCGCCAGGCACCCGGAARAAGGA
CTGGAATACATCGGCGTCATATACCACTTTGGCTCTACATACTATGCCAACTGGGCAACTGGGCGA
TTCACAATTAGCAAGGACTCAACTACCGTTTACCTGCAAATGAATAGCCTGAGGGCTGAGGATACT
GCCACCTATTTCTGTGCCCGGGCTTCAATCGCCGGCTATTCTGCCTTTGATCCATGGGGGCAAGGA
ACACTCGTGACCGTCTCG

SEQ ID NO: 58 polynucleotide sequence encoding anti-toxin A antibody 1000.g1 VL region

GAAATCGTGA
ATAACCTGTC
GGGAAAGCTC
AGGTTCAAAG
GATGACTTTG
GCATTCGGGG

TGACGCAGTC
AGGCCTCCCA
CCAAGCTGCT
GCTCCGGAAG
CCACATACTA
GAGGCACCAA

ACCAAGCACA
GAGCATCTAC
GATTTATGAC
CGGTACCGAG
TTGCCAGGGG
AGTCGAAATT

CTGAGCGCTT
TCTTATCTGG
GCCAGCACTT
TTTACCCTGA
AATGCCTACA
AAG

CTGTGGGAGA
CATGGTACCA
TGGCTTCCGG
CCATCTCATC
CTTCCAACTC

TCGGGTCACA
GCAGAAGCCA
TGTTCCTAGT
TCTGCAACCC
ACACGACAAC

SEQ ID NO: 60 polynucleotide sequence encoding anti-toxin A antibody 1000.g1 VH region

GAAGTTCAGC
AGCTGCACCG
CCTGGGAAAG
AGCTGGGCAA
ATGAACTCAC
TACTACATCT
CTCGTGACCG

TGGTCGAGAG
TGTCCGGAAT
GACTGGAGTA
AAGGGCGCTT
TGAGGGCCGA
CTGGCTGGGG
TCTCG

CGGAGGGGGET
CGATCTGTCA
TATAGGGATC
TACGATTAGC
GGACACTGCC
CTCCTACTAT

TTGATTCAGC
TCTGATGCCG
ATCGCCACCT
AAGGCCTCCT
ACTTATTTCT
TATGGCATGG

CCGGTGGCTC
TGGGCTGGGT
TCGACTCCAC
CTACTACCGT
GTGCTCGGAC
ACCTGTGGGG

SUBSTITUTE SHEET (RULE 26)

ACTTAGATTG
GCGACAGGCA
ATACTACGCT
GTACCTCCAA
CGGTAGCTGG
ACAGGGGACA
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SEQ ID NO: 68 polynucleotide sequence encoding anti-toxin B antibody 926.g1 VL region

GATACCGTGCTGACCCAGAGCCCTGCTACATTGTCACTGAGCCCCGGGGAGAGGGCCACATTGAGC
TGCCGGGCTTCAAAATCCGTGTCCACCCTCATGCACTGGTTTCAGCAARAAGCCCGGGCAGGCCCCA
AAACTGCTGATCTACCTCGCATCTAACCTTGAATCTGGCGTGCCGGCCCGCTTTAGTGGCTCCGGA
AGCGGAACCGACTTCACACTGACGATTAGCTCCCTGGAGCCTGAGGATTTCGCCGTGTACTATTGC
CAGCAAACTTGGAATGACCCTTGGACTTTCGGGGGCGGTACTAAGGTCGAAATAAAG

SEQ ID NO: 70 polynucleotide sequence encoding anti-toxin B antibody 926.g1 VH region

GAGGTGGAACTGCTCGAATCTGGTGGTGGGCTGGTGCAGCCCGGTGGATCTCTGAGATTGTCATGC
GAGGCATCCGGCTTTACCTTTTCCAACTACGGAATGGCCTGGGTGAGACAGGCCCCAACGAAGGGG
CTCGAATGGGTTACAAGCATCAGCTCTTCTGGGGGATCTACTTACTATCGCGATAGCGTCAAAGGC
CGGTTTACCATTAGCCGAGATAATGCCAAATCAAGCCTGTATCTGCAAATGAACAGCCTGAGGGCT
GAGGACACCGCCACATACTATTGTACAACCGTGATAAGGGGCTACGTGATGGACGCATGGGGACAG
GGGACATTGGTTACCGTCTCG

SEQ ID NO: 78 polynucleotide sequence encoding anti-toxin B antibody 927.g2 VL region

GACACACAGA
ATCACCTGTA
GGGAAGGCTC
CGGTTTAGCG
GACGACTTCG
ACAAGGCTGG

TGACCCAGAG
GAGCAAGCGG
CCAAGCTGCT
GTTCCGGATC
CCACCTACTA
AAATCAAA

CCCATCCACT
TTCCGTGAGC
GATCTACAAA
TGGAACCGAG
TTGCCACCAG

TTGTCTGCAT
ACACTGATGC
GCCAGCAACC
TTCACCCTGA
AGCTGGAATA

CCGTGGGCGA
ATTGGTACCA
TTGCCTCCGG
CCATATCAAG
GCGACACGTT

CCGAGTGACA
GCAGAAGCCT
CGTTCCAAGC
CCTGCAACCC
CGGGCAAGGC

SEQ ID NO: 80 polynucleotide sequence encoding anti-toxin B antibody 927.g2 VH region

GAGGTGCAAC
TCTTGCGCCG
CCTGGGAAAG
CGAGACTCTG
CTGCAAATGA
CGGAGCCACT

TTGTGGAAAG
CAAGTGGCTT
GATTGGAGTG
TTAAGGGGCG
ATAGCCTCCG
ACTTCGATTG

CGGAGGGGGC
CACCTTTTCC
GGTGGCCACT
CTTTACGATT
GGCCGAGGAT
CTGGGGACAA

GTGGTCCAAC
AACTACGGAA
ATCAACTATG
TCCCGCGACA
ACTGCTGTGT
GGCACACTCG

CCGGAAGAAG
TGGCCTGGGT
ACGGACGCAC
ATAGCAAGAG
ACTATTGTAC
TGACTGTCTCG

SUBSTITUTE SHEET (RULE 26)

TCTCCGTCTT
TCGACAAGCT
GACACACTAC
CACCCTCTAC
CTCCATCTCA
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SEQ ID NO: 88 polynucleotide sequence encoding anti-toxin B antibody 1099.g2 VL region

GACGTCCAGC
ATAACCTGCA
GGCAAAGCCA
CGATTTAGCG
GAGGACTTCG
GGGACAAGAT

TCACTCAATC
AGGCCTCCAA
ATAAGCTGCT
GATCTGGGAG
CCACCTATTA
TGGAAATCAA

TCCCTCCTTT
ATCAATTAGC
GATCCACTCC
CGGAACCGAG
CTGCCAGCAA
GCGTACG

CTGTCTGCTT
AACCATCTGG
GGCTCAACTC
TTCACACTTA
TACGACGAAT

CTGTGGGCGA
CATGGTATCA
TGCAATCCGG
CCATTAGCTC
ACCCCTATAC

TCGCGTGACA
GGAGAAGCCT
TACCCCAAGC
CCTGCAACCG
GTTCGGCCAA

SEQ ID NO: 90 polynucleotide sequence encoding anti-toxin B antibody 1099.g2 VH region

GAAGTTCAGC
ACTTGCACCG
CCCGGGAAAG
TTGCCTCTCA
AAGCTGAGCT
TATCCCCGTT

TGCAGGAATC
TTTCCGGCTT
GACTGGAATG
AGAGCCGCGT
CCGTGACTGC
CCTATTTCGA

TGGACCTGGC
CTCCCTTCAA
GATCGCAGCC
GACCATATCC
TGCCGATACG
CTACTGGGGA

TTGGTGAAAC
TCCTACACGA
ATTAGCGGGG
CGTGACACAA
GCTGTTTACT
AGAGGCACAC

CAAGCGAGAC
TCTCTTGGGT
GAGGGAGCAC
GCAAGAGCCA
ATTGCACCCG
TGGTTACCGT

ACTTAGTCTC
GCGGCAACCA
CTATTACAAC
GGTTTCCCTG
ACCTCGCTGG
CTCG

SEQ ID NO: 98 polynucleotide sequence encoding anti-toxin B antibody 1102.g4 VL region

AACATCGTGC
CTGAGTTGTA
GGGCAAGCTC
AGGTTTAGCG
GAGGACTTTG
GGTACTAAAC

Figure 7

TGACACAGTC
GAGCCAGTCA
CCAGACTCTT
GCTCAGGCTC
CCGTCTATTA
TGGAGATAAA

TCCTGCAACC
GAGGATCTCC
GATCAAGTAC
AGGAACAGAC
CTGCCAGCAA
G

CTTTCACTGT
ACGAGCATTC
GCCTCTCAGA
TTCACTCTGA
TCCTACTCCA

CTCCAGGTGA
ACTGGTATCA
GCATAAGTGG
CCATCAGCTC
GTCTGTACAC

ACGAGCAACC
GCAAAAGCCT
CATTCCAGCT
CCTGGAACCG
CTTCGGGCAG

SEQ ID NO: 100 polynucleotide sequence encoding anti-toxin B antibody 1102.g4 VH region

GAAGTGCAGC
AGCTGTGCCG
CCTGGAAAAG
GGCGATAGCG
CTGCAGATGA
GGAACCTACG

TGGTCGAATC
TTTCCGGCTT
GGCTGGAGTG
TCAAGGGCAG
ATTCTCTCCG
CTCGATACCT

CGGGGGAGGT
TACGTTCTCA
GATTGCCAGT
GTTTACTATC
CGCAGAGGAT
GGACTTCTGG

TTGGTGCAAC
GACAGTTATA
ATCAGCTATG
TCCAGGGACA
ACCGCTGTGT
GGTCAGGGAA

CAGGTGGCTC
TGGCCTGGGT
GTGGGACCAT
ACGCCAAGTC
ATTACTGCGC
CACTCGTTAC

ACTGAGACTG
GCGTCAAGCA
AATCCAGTAC
AAGCCTTTAC
TAGACGGCAG
AGTCTCG

SEQ ID NO: 108 polynucleotide sequence encoding anti-toxin B antibody 1114.g2 VL region
GCCCTCATCG CTTAGCGCGT CCGTCGGAGA
GTCGGTGTCC ACACTCCTCC ACTGGTATCA
GATCTACAAA GCCAGCAACC TTGCGTCCGG
GGGGACAGAC TTTACTTTGA CCATTTCGTC
CTGTCATCAG TCATGGAACT CACCTCCCAC

GCGACGCAAA
ATCACCTGCC
GGGAAGGCAC
AGGTTCTCCG
GAGGACTTCG
GGAACGAAAC

TGACTCAGTC
GCGCATCAGA
CAAAACTCTT
GGAGCGGTTC
CCACCTATTA
TCGAAATCAA

G

TAGAGTGACG
GCAGAAACCG
TGTCCCGTCA
GCTTCAGCCG
ATTTGGCCAG

SEQ ID NO: 110 polynucleotide sequence encoding anti-toxin B antibody 1114.g2 VH region

GAAGTACAAC
TCGTGTGCCG
CCAGGGAAGG
AGGGATAGCG
CTGCAGATGA
CGCTCGCACT

TCGTAGAGTC
CCTCGGGATT
GTCTTGAGTG
TCAAGGGACG
ACTCCCTCAG
ATTTCGACTA

AGGGGGTGGG
CACGTTTAGC
GGTAGCGATC
CTTTACTATC
AGCCGAGGAC
TTGGGGACAG

CTGGTCCAAC
AATTACGGTA
ATCAACTATG
AGCCGGGATA
ACCGCAGTGT
GGGACGCTCG

CTGGCGGCTC
TGGCCTGGGT
ATGCAAGCAC
ATGCGAAATC
ACTATTGCAC
TAACTGTCTC

SUBSTITUTE SHEET (RULE 26)

CCTTCGGCTT
GAGGCAGGCA
CACCCACTAC
CTCGCTCTAT
ACGATACGGA
G
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SEQ ID NO: 118 polynucleotide sequence encoding anti-toxin B antibody 1114.g8 VL region
GCCCTCATCG CTTAGCGCGT CCGTCGGAGA
GTCGGTGTCC ACACTCCTCC ACTGGTATCA
GATCTACAAA GCCAGCAACC TTGCGTCCGG
GGGGACAGAC TTTACTTTGA CCATTTCGTC
CTGTCATCAG TCATGGAACT CACCTCCCAC

GACACGGTCC
ATCACCTGCC
GGGAAGGCAC
AGGTTCTCCG
GAGGACTTCG
GGAACGAAAC

TGACTCAGTC
GCGCATCAGA
CAAAACTCTT
GGAGCGGTTC
CCACCTATTA
TCGAAATCAA

G

TAGAGTGACG
GCAGAAACCG
TGTCCCGTCA
GCTTCAGCCG
ATTTGGCCAG

SEQ ID NO: 120 polynucleotide sequence encoding anti-toxin B antibody 1114.g8 VH region

GAAGTACAAC
TCGTGTGCCG
CCAGGGAAGG
AGGGATAGCG
CTGCAGATGA
CGCTCGCACT

TCGTAGAGTC
CCTCGGGATT
GTCTTGAGTG
TCAAGGGACG
ACTCCCTCAG
ATTTCGACTA

AGGGGGTGGG
CACGTTTAGC
GGTAGCGATC
CTTTACTATC
AGCCGAGGAC
TTGGGGACAG

CTGGTCCAAC
AATTACGGTA
ATCAACTATG
AGCCGGGATA
ACCGCAGTGT
GGGACGCTCG

CTGGCGGCTC
TGGCCTGGGT
ATGCAAGCAC
ATGCGARATC
ACTATTGCAC
TAACTGTCTC

CCTTCGGCTT
GAGGCAGGCA
CACCCACTAC
CTCGCTCTAT
ACGATACGGA
G

SEQ ID NO: 128 polynucleotide sequence encoding anti-toxin B antibody 1125.g2 VL region

GATATACARA
ATCACTTGCA
GGAAAAGCTC
CGTTTTAGCG
GAAGACTTTG
GGGACCAAAC

TGACTCAGAG
AAGCAAGCCA
CCAAGCGCCT
GATCTGGCTC
CAACTTACTA
TGGAAATCAA

CCCTAGCTCA
GAACATCTAT
GATTTACAAC
TGGAACCGAA
TTGCCTCCAG
A

CTGAGCGCTT
ATGTACCTGA
ACCAATAAGC
TATACACTGA
CACAAATCCT

CTGTGGGCGA
ATTGGTACCA
TGCATACCGG
CCATAAGCTC
TCCCCTATAC

TCGTGTGACA
GCAAAAACCG
CGTGCCAAGC
CCTGCAACCG
GTTCGGACARZ

SEQ ID NO: 130 polynucleotide sequence encoding anti-toxin B antibody 1125.g2 VH region

GAAGTGCAGC
TCTTGCGCTG
CCTGGGAAAG
GGGGACTCTG
CTGCAGATGA
ATCACTACAA

TGGTCGAAAG
CAAGCGGCTT
GGCTGGAATG
TGAAAGGCCG
ACTCCCTGCG
GCGGAGATAG

CGGCGGAGGA
TACGTTCCGC
GGTCGCTAGC
ATTCACCATT
TGCCGAAGAT
CTGGGGACAA

TTGGTGCAAC
GATAGCTTTA
ATAAGCTACG
AGCCGAGACA
ACCGCCGTGT
GGGACAATGG

CTGGTGGCTC
TGGCTTGGGT
AAGGCGACAA
ACGCAAAGAA
ACTATTGCGC
TGACCGTCTC

TCTTCGCCTG
GCGACAAGCT
GACTTACTAT
CTCCCTGTAC
TAGGCTGACG
GAGC

SEQ ID NO: 138 polynucleotide sequence encoding anti-toxin B antibody 1129.g1 VL region
TCCGTCAAGC CTTTCTGCCT CTGTTGGAGA TCGAGTCACA
ACACGTGGGT ACCAACGTGG ACTGGTATCA ACAGAAGCCA
GATCTACGGT GCCAGTATTC GCTATACCGG CGTGCCTGAT
AGGGACCGAT TTCACACTGA CAATCAGCTC CCTGCAACCT
CTGCCTGCAG TACAACTATA ATCCCTACAC CTTTGGCCAG

GACACCCAGA
ATTACGTGCA
GGGAAGGTCC
CGCTTCACCG
GAAGACGTGG
GGCACCAAAC

TGACTCAGTC
AGGCAAGCCA
CCAAACTGCT
GAAGCGGGTC
CTACTTACTA
TGGAGATAAA

G

SEQ ID NO: 140 polynucleotide sequence encoding anti-toxin B antibody 1129.g1 VH region

GAGGTGCAAC
AGTTGTGCAA
CCTGGTAAGG
AGGGACAGCG
CTGCAGATGA
TATTCTTCCC

TTGTGGAATC
CAAGCGGCTT
GCCTCGAATG
TGAAAGGACG
ATAGTCTGAG
CTTTTGCCTT

AGGAGGTGGC
TATCTTCTCC
GGTGGCTAGT
CTTCACTATC
GGCCGAGGAT
TTGGGGACAG

GTGGTTCAGC
AACTTCGGGA
ATTAGCCCAA
AGCCGAGATA
ACCGCAGTGT
GGGACTCTGG

CCGGTAGATC
TGTCTTGGGT
GCGGGGGAAA
ACTCCAAGAC
ACTACTGCAC
TGACAGTCTC

SUBSTITUTE SHEET (RULE 26)

ACTTCGTCTG
TAGACAGGCT
CGCCTACTAT
CACGCTGTAT
TCGACGGGCC
GAGC
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SEQ ID NO: 148 polynucleotide sequence encoding anti-toxin B antibody 1134.g5 VL region

GACGTCCAGC
ATAACCTGCA
GGCAAAGCCA
CGATTTAGCG
GAGGACTTCG
GGGACAAGAT

TCACTCAATC
AGGCCTCCAA
ATAAGCTGCT
GATCTGGGAG
CCACCTATTA
TGGAAATCAA

TCCCTCCTTT
ATCAATTAGC
GATCCACTCC
CGGAACCGAG

CTGTCTGCTT
AACCATCTGG
GGCTCAACTC
TTCACACTTA

CTGCCAGCAA TACGACGAAT

G

CTGTGGGCGA
CATGGTATCA
TGCAACCCGG
CCATTAGCTC
ACCCCTATAC

TCGCGTGACA
GGAGAAGCCT
TACCCCAAGC
CCTGCAACCG
GTTCGGCCAA

SEQ ID NO: 150 polynucleotide sequence encoding anti-toxin B antibody 1134.g5 VH region

GAAGTTCAGC
ACTTGCACCG
CCCGGGAAAG
TCGGCTCTCA
AAGCTGAGCT
TATCCCCGTT

TGCAGGAATC
TTTCCGGCTT
GACTGGAATG
AGAGCCGCGT
CCGTGACTGC
CCTATTTCGA

TGGACCTGGC
CTCCCTTAAT
GATCGCAGCC
GACCATATCC
TGCCGATACG
CTACTGGGGA

TTGGTGAAAC
TCCTACACGA
ATTAGCGGGG
CGTGACACAA
GCTGTTTACT
AGAGGCACAC

CAAGCGAGAC
TCACTTGGGT
GAGGGAGCAC
GCAAGAGCCA
ATTGCACCCG
TGGTTACCGT

ACTTAGTCTC
GCGGCAACCA
CTATTTCAAC
GGTTTCCCTG
ACCTCGCTGG
CTCG

SEQ ID NO: 158 polynucleotide sequence encoding anti-toxin B antibody 1151.g4 VL region

GCGATTCARAA
ATCACGTGCA
GGGAAGGCAC
AGGTTCACGG
GAGGACTTCG
GGAACGAAAG

Figure 10

TGACTCAGTC
AAGCATCACA
CAAAACTCTT
GAGGGGGTTA
CCACCTATTA
TGGAAATCAA

GCCCTCATCG
ARAATGTCGGG
GATCTACTAC
CGGGACAGAC
CTGTCAGAGG
G

CTTAGCGCGT
AACAATGTGG
GCCAGCAACA
TTTACTTTGA
GTCTACCAGT

CCGTCGGAGA
CATGGTATCA
GGTTTACTGG
CCATTTCGTC
CAACGTGGAC

TAGAGTGACG
GCATAAACCG
TGTCCCGTCA
GCTTCAGCCG
ATTTGGCCAG

SEQ ID NO: 160 polynucleotide sequence encoding anti-toxin B antibody 1151.g4 VH region

GAAGTACAAC
ACGTGTACGG
CCCGGGAAGG
AGCGAATTTA
ARAATTGTCCT
GGCTTTGCGT

TCCAAGAGTC
TATCAGGATT
GTCTTGAGTG
AGAGCCGCGT
CCGTGACGGC
ATTGGGGACA

GGGGCCTGGT
CTCACTTACA
GATGGGCTGC
CACTATCAGC
CGCTGACACC
GGGGACGCTC

CTGGTCAAGC
TCATACTACG
ATTAGAACCG
CGGGATACGT
GCAGTGTACT
GTAACTGTCT

CGTCCGAAAC
TCCACTGGGT
GAGGGAATAC
CCAAAAACCA
ATTGCGCGCG
CG

ACTTTCGCTG
GAGGCAGCCA
CGAGTACCAG
GGTGTCGCTC
AGGAAACTAT

SEQ ID NO: 168 polynucleotide sequence encoding anti-toxin B antibody 1153.g8 VL region

GATATACAGA
ATCACGTGTA
GGGAAGGTTC
CGGTTTAGCG
GAAGACGTGG
ACCAGGCTGG

TGACTCAGTC
AGGCTAGTCA
CCAAGCTGCT
GATCTGGTTC
CCACCTATTA
AGATCAAA

CCCTTCTAGC
GAACATTAAC
GATCTACAAC
AGGGACCGAC
CTGCTTCCAG

CTTTCAGCTT
AAGTATCTGG
ATCCAGTCCC
TTCACCCTGA
CACAATAGTG

CCGTGGGCGA
ACTGGTACCA
TGCATACAGG
CAATCAGCTC
GCTGGACTTT

TAGAGTGACT
GCAGAAACCC
CATTCCTAGC
TCTGCAACCA
TGGACAAGGT

SEQ ID NO: 170 polynucleotide sequence encoding anti-toxin B antibody 1153.g8 VH region

GAGGTTCAGC
TCTTGCGCCG
AGTGGGAAGG
TACTATCCGG
GTGTACCTGC
CCCGCCTATT
TACTTTGGTG

TGGTGGAATC
CAAGCGGCTT
GTCTTGAAGG
ACTCCGTGAA
AGATGAACAG
ATTACGATGG
ACTGTCTCG

AGGAGGGGGT
TACGTTTACC
CATCGCAAGA
AGGCCGGTTT
TCTCAAGACC
CACAGTGCCT

CTGGTGCAAC
CAGGCCGCTA
ATCAGCACCA
ACCATTTCTC
GAGGACACAG
TTCGCATACT

CAGGAGGCTC
TGTTCTGGGT
AGAGCAACAA
GCGATGACAG
CCGTGTACTA
GGGGACAGGG
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Figure 11 :

Sera titres from 4 rabbits immunised with TcdA toxoid and 5 rats immunised with TcdB binding
domain (TcdB1234). ELISA data generated using TcdA toxin or TcdB binding domain coated on
an ELISA plate

Rabbit Terminal sera titre against TcdA

A630
o
o

Control sera

0% 8305 GO 000000

Dilution factor

Rat Terminal sera titre against TcdB1234

—Bee Control sera

A630

Dilution factor
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Figure 12 Anti TcdA (Ribotype 003) in-vitro neutralization data for single Mabs (X axis conc.
(ng/ml) and Y axis % Neutralization)
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Figure 13 Anti TcdA (Ribotype 003) in-vitro neutralization data for single Mabs (X axis conc.

(ng/ml) and Y axis % Neutralization)
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Figure 14 Anti TcdA (Ribotype 003) in-vitro neutralization data for paired Mabs (X axis

conc. (ng/ml) and Y axis % Neutralization)

% Neutralisation

120~

1001

80+

60

9224925

o

401

20

()]

-20

0.1

10
conc.{ ng/ ml)

% Neutralisation

120

100

80

60

922+997

40

20

N ._1___0/

0.1

10
Conc. ( ng / ml)

% Neutalisation

120~

100

80

60~

922+1000

401

20

1 i

10
Conc. { ng/ mi)

SUBSTITUTE SHEET (RULE 26)



WO 2013/038156

11/69

PCT/GB2012/052222

Figure 15 Anti TcdA (Ribotype 003) in-vitro neutralization data for paired Mabs (X axis

conc. (ng/ml) and Y axis % Neutralization)
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Figure 16 Anti TcdA (Ribotype 003) in-vitro neutralization data for three Mab mixtures (X

axis conc. (ng/ml) and Y axis % Neutralization)
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Figure 17 Anti TcdA (Ribotype 003) in-vitro neutralization data for three Mab mixtures (X

axis conc. (ng/ml) and Y axis % Neutralization)
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Figure 18 Anti TcdA (Ribotype 003) in-vitro neutralization data for three Mab mixtures (X
axis conec. (ng/ml) and Y axis % Neutralization)
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Figure 19 Anti TcdA (Ribotype 003) in-vitro neutralization data for four and five Mab

mixtures (X axis conc. (ng/ml) and Y axis % Neutralization)
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Figure 20 Anti TcdA (Ribotype 003) in-vitro neutralization data for four and five Mab

mixtures (X axis conc. (ng/ml) and Y axis % Neutralization)
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Figure 21 Anti TcdA (Ribotype 003) in-vitro neutralization data for single and paired Mabs

at different TcdA concentrations (X axis is con¢ ng/ml)
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Figure 22 Anti TcdA (Ribotype 003) in-vitro neutralization data for single and paired Mabs

at different TcdA concentrations (X axis is conc. ng/ml)
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Figure 23 Anti TcdA (Ribotype 003) in-vitro neutralization data for single and to five Mab

mixtures at different TcdA concentrations (X axis conc. ng/ml)
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Figure 24 Anti TcdA (Ribotype 003) in-vitro neutralization data for single and to five Mab

mixtures at different TcdA concentrations (X axis is conc. ng/ml
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Figure 25 Anti TcdB (Ribotype 003) in-vitro neutralization data for single Mabs (Y axis
neutralization X axis conc ng/ml for 1125.g2, 1134.g5 and 927.g2 respectively)
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Figure 26 Anti TcdB (Ribotype 003) in-vitro neutralization data for single Mabs Y axis

neutralization X axis conc ng/ml for1153.g8 and 1102.g4 respectively)
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Figure 27 Anti TcdB (Ribotype 003) in-vitro neutralization data for paired Mabs
Y axis neutralization X axis conc ng/ml for combinations of 927+1099, 927+1102, 927+1114

respectively)
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Figure 28 Anti TcdB (Ribotype 003) in-vitro neutralization data for paired Mabs (Y axis
neutralization X axis conc ng/ml for combinations of 927+1125, 927+1134, 1099+1114

respectively)
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Figure 29 Anti TcdB (Ribotype 003) in-vitro neutralization data for paired Mabs (Y axis
neutralization X axis conc ng/ml for combinations of 1102+1114, 1102+1125, 1114+1134

respectively)
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Figure 30 Anti TcedB (Ribotype 003) in-vitro neutralization data for paired Mabs (Y axis
neutralization X axis conc ng/ml for combinations of 1114+1151, 1114+1153, 1125+1134

respectively)
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Figure 31 Anti TedB (Ribotype 003) in-vitro neutralization data for three Mab mixtures (Y
axis neutralization X axis conc ng/ml for combinations of 1125+1134+1114, 1125+1134+927,

1125+1151+1114 respectively)
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Figure 32 Anti TedB (Ribotype 003) in-vitro neutralization data for three Mab mixtures (Y
axis neutralization X axis conc ng/ml for 1125.+1151+927, 1125.g2+1134.g5+927.g2
respectively)
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Figure 33 Anti TcdB (Ribotype 003) in-vitro neutralization data for three Mab mixtures
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Figure 34 Anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at
different toxin concentrations
CA164_1125 + CA164_927 - TcdB strain VPI 10463 (LD60)
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Figure 35 Anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at

different toxin concentrations

CA164_1125 + CA164_1102 - TedB strain VPl 10463 (LD60)
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Figure 36 Anti TedB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at

different toxin concentrations

CA164_1125 + CA164_1114 - TcdB strain VPI 10463 (LD60)
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Figure 37 Anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at

different toxin concentrations

CA164_1125 + CA164_1134 - TcdB strain VPl 10463 (LD60)
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Figure 38 Anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at

different toxin concentrations
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Figure 39 Anti TedB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at
different toxin concentrations
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Figure 40 Anti TedB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at
different toxin concentrations
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Figure 41 Anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at
different relative Mab ratios and different toxin concentrations
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Figure 42 Anti TedB (Ribotype 003) in-vitro neutralization data for twe Mab mixtures at

different relative Mab ratios and different toxin concentrations
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Figure 43 Anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at
different relative Mab ratios and different toxin concentrations
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Figure 44 Anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at

different relative Mab ratios and different toxin concentrations
CA164_1125 + CA164_1151 (75:25) - TcdB strain VP! 10463 (LD60)
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Figure 45 Anti TcdB (Ribotype 003) in-vitro neutralization data for two Mab mixtures at
different relative Mab ratios and different toxin concentrations
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Figure 46 TcdB strain VPI 10463 neutralisation, Antibody singles and pairs, Constant toxin
dose (LD80) '
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Figure 47 TcdB neutralisation, Antibody singles and pairs, Constant toxin dose (LD80)
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Figure 48 TcdB neutralisation, Antibody singles and pairs, Constant toxin dose (LD80)
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Figure 49 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 50 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 51 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 52 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 53 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 54 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 55 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 56 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 57 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 58 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 59 TcdB neutralisation, Antibody singles and pairs, Varying toxin dose (straddling)
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Figure 60 Amino Acid sequence for TcdA SEQ ID NO: 171
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Figure 62 Caco-2 monolayer (Trans-Epithelial Electrical Resistance) data — TcdA
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Figure 62A
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Survival of hamsters after challenge with Clostridium difficile.
UCB high and low dose 3 Mab mixture: CA997.g1 (50%),
CA1125.g2 (25%) and CA1151.g4 (25%) vs controls
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Figure 64 Hamster body weight changes
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Figure 65
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Figure 66

PBS control UCB high dose
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Figure 68 Effect of Agitation via Vortexing on anti-TcdB IgG1 Molecules in PBS, pH 7.4(n=3)
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Figure 69 : Comparison of Aggregation Stability of anti-TcdA and anti-TcdB IgG1 Molecules in PBS pH 7.4
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Figure 70 Neutralisation against ribotype 003
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Figure 71 Neutralisation against ribotype 003
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Figure 72 Neutralisation against ribotype 027
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Figure 73 Neutralisation against ribotype 078
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bﬁ S v LB 55 M B IRR (78 TodB B EIRFIEA 20t (BIRNE IR WIVHR,
EjZéﬁiH@s’ﬂﬂ#.ELé%ﬁM%ﬁJ'&B’J%& B ) HEANH AL R AR /R ST (TedB % 42 5 1UE A & TcdA
AR AP K) 1000 £ ) o B RAEMSLXT NSRBI M)A HUFI AL LA R 3R S - BUR T3
© i R R R LR S R R AN TE A R, BB R ARSI AR
RAMM . ROHERAS R, 20w xR B B G I HY SR TedA 8 TedB W] 5|
RIET (1) N A-B+ BRSO T R A ROIRAIET: (6, 7). SRTH, K5 (~ 95%)
F%%M%Am+MTﬁ%meﬁmmﬁ%@%«M)m%%%ﬁﬁwﬁﬁwwWWﬁ_
BWIESABERITAEE.
[0005]  CDT RE4F B AT R A FHIE MR LL 8 1 8% IR E B NS, R, #
X R 18 MR 1 3 0 BB AT m%ﬂ?“%hr mi%m&%ﬁ%jmﬁ%v
Ko Wxﬁt%@Efﬁ{uﬁ%ﬁ%’ifﬁﬁﬁﬁ’r’ﬁﬁﬁ104&%‘%7{3 ReETE P T ER A ERHE
M%m$%ﬁmlEﬁﬁf&@%ﬁ@f%%W%ﬁﬁ@@%@%hi?@W%Mﬁ?
THBERBAREKE. BT Mk T 48 R E AR Rt AT B E 0 (L TcdA F1 TedB
B R B RIRALE TR Tedh 1 TedB & CDT FERFFE R EEFTME . o
[0006] AK) CDI FEAR B HE4E 8 M B IE RIBM A R (PMC) AN R i BT
AR E L. e BB 5-15% MY B AT AT BIP I B lﬁzaﬁﬁ&ﬁ%
FE] 518 H T B e B S R MR B R 5 MR B RGBS M T VR
[0007] B BRIl HR = AR B Ak SR A 1 R 26 B e TR S R LA e B 1R B0 )
%57 (RS ISR FIFETS (8-15) @ﬁ*%ﬁﬁmnﬁwﬁmm#%M#%E%@%W¢
FHLT 36 O T R0~ 8T Th 8.1 58 2K TedA BR TodB MYBIRRAOGEE S T HE— B4R
B B, ﬂﬂvﬁvﬂla% BEAH (D).
[0008]  AFFVAITHEN AT, BILEHIE Mab) AR AL T 0L 75 SR U A 28 3 [ L4 a7 R
ﬁ%ﬁ%ﬁﬂm%ﬂﬂﬁﬁﬂfﬁ@ﬁﬁmﬁﬂﬁm - FIX 4L R A, Mab St F 8977 &
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kg Ty mraprize \

[0009]  EL#H4T T ¥ BB R A TedA Fl TedB (R Mab, K28 Mab H7E (R bkkﬁﬁt
B Mab 2 2 Fi TgG1Mab BIIRA ), Hi MBL 1 Medarex FF & BB AIFR A CDAL Fil MDX1388 )
% g# T(,dA FI TedB ) Mab. B8R 11EESMEEE R I BRI R s R RE S &R &
(15) o % Mab ZH& I Merck Inc FFR A MK3415A. #EA 1T HHIGARIRIE T, MK3415A S5
Giit L BE KRB IR KB (p=0.008) (15 I Lowy %A, NEJM(2010) 362: 197-205) {8
R S B Gt 1) / FE BB BAT TSR (16) o X T RS R BRI ST AU TR B4 1 B
RER. BRAOERSHRY 25% K EE. FEib, /T A E XS AEX PR K E RS
FiE S . o

[0010] 2 T BEEXTEEIE (e b B TedA B HIAS I B T B B AR ER LR ) R
FET (BB F IR LT 5 A KR B TR L T 7K 7 R 28 FE SR 1 5 R 3T
ot BEL )V A0 2 b B AT B B BRI 4 B sk TedB (B TedA) BRI 0 B B 58
BIRE ) PR, B R SR 8 R X TEER (B5 b R PR ) 1% 5
(I B B Lk BB AR 4 FETE BRI Mab,
loot1]  REIMERR

[0012] zts%ztuawﬂﬂﬁ&wﬁzmwmwwxszjvm Mab, 3L L 5 4 KR AL B
& (CD1) H*JAH*JH’EmH’J#rﬁW@.fEH&%EtK LS BT

[0013] 28— /NSEHEFT R, M TR THUR TedA 3 TedB 1) 2 SEREHUOR, Srh ATk il ¢
S AR H R B B A A7, 3F ELIEA FE T8 O SR AR B R B AL T R A T SR 1 RUS6
P I BB 2 I BB S BRI ()T / B E R UL R R

[0014]  ZE—ANSEHETT S, SR T 42 T TedA B TedB i Mab, B2 L FFh Mab R 4,
Fi ik Mab ()75 /b — Rk 5 F TedA 3 ELTIA Mab (70— Rl 5 T Teds, Toeh kb 4 a6
—FPURER BRI 2 ECyo 4 200ng/ml BEE /b, B 150ng/ml B/ 40 100ng/ml.
[0015] AN TF o B KIS A B, (B e (T AT R AR A 77 B (0 SRR R e ] i RV (1
E DR 0 7 2B 1 R 6 A VB S LB T T AN AN AR FIUSH S R B B R B F B

[0016]  7EZ b —EeSLili T S oh, IRIBA A TF W A B FLATE BIK Y B BRI TR R
TR BIRD o

[0017)  RHR

(00181 B0 SC e T FH , 4655 P B HE R 4, FF A 0 AR %IJ-,kLFf'ff##ﬂ’Jm » B
PERIHLIE, BT B3t F H BT 3 1 F OB & +E&%ﬁﬁ1¢xﬁﬁﬁ)ﬁ£%f‘rfﬁt
B RS S, HABEERMEFENA, Flink 0‘6‘7\8\9\10TnE’/J CESPIP
-[0019] éﬁf%ujj‘h,ﬁhf&{mmmﬁni%[m#‘? F A IARE ARG BlAcore SCJI % .
[0020] az ANSEHETT S, T T 4 R A R BIRE AR B s BCy, /N F- 75,70,
60.65.55.50.45.40.35.30.25.20.15, 10.98.7:6.5<4.3.2. 1. 5ng/ml. X EZEETF (AP
) DA, I H AN R AT A4 FF R A AT R T
AH B EHHBW RN EEEE,

[0021]  HnAS SO BT A BH R B AR i R BB B VB R 35 24 0 2 40 S5 91 B 6 8
#1EH mnh%nm 6. MAMEFEEFRESERPE S (RIPEIFEE ) Mab %)
FUE B B ARARXT YR B (5180 BCyo) « o FHIE Mk B0 B AR A M

6
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[0022] ML SR N E o, PR AT RN A TR — N REA T BREE
20 R B 1 B 2 ANV A G S LI AR TR R AR 25 K B 1 40 B 4 R R 1
87 1 LS5 R R RIS b BT FRLBR B & SR L BRSBTS %H@{Htﬁ’]%mu&wx
AN AR 74 TNF @ TL- 18 IL-6FI MIP1 a B

(0023] %Eéﬂ,/\tﬂ)#ﬂ%*ﬁfdsulw* EP%DTLM&' Ungl SR A ERFEFN / BUK Ik R R 2R F) B
e

[0024] NMHUHJLUF EMH’T%&XL@%&HT%E@E’(J AERE AT AR L B
¥l AR ?B’JI%M,L&H@QE,A%% TS B IE T (M BT BT B 1 '

(oo25] [, fE— 4‘%}3@73‘%* R T A COR BN 1, 2, 3,4, ows/\CDR ERESA G
myl-HFERADS), P}r:i CDR & H -

[0026] .
QASQSISNALA SEQIDNO: |
SASSLAS SEQIDNO: 2
QYTHYSHTSKNP - SEQIDNO:3
GFTISSYYMS SEQIDNO: 4
IISSGGHFTWYANWAKG  SEQIDNO:S
AYVSGSSFNGYAL - SEQIDNO: 6

[0027]  FE—AELHETED,FH L E 3 FETHANERS.
[0028]  ZE—ANSEHEATE, FFHI4 B 6 T RIS ERP.
[0029]  FE-—~NSLHEJT R, SEQ 1D NO:1 % CDR L1, SEQ ID NO:2 % CDR L2 LK SEQ ID
NO:3 % CDR L3, | |
[0030]  #E—/MSLHEH %R, SEQ 1D NO:4 % CDR H1, SEQ 1D NO:5 % CDR H2 LAK SEQ ID
NO:6 ¥ CDR M3, | | -
[0031]  #E—/NSLHEZF A+, SEQ 1D NO:1 9 CDR L1,SEQ ID NO: 2 75 CDR L2,SEQ ID NO:3
3% CDR L3, SEQ 1D NO:4 Jy CDR Hi, SEQ 1D NO:5 7 CDR H2 LAJ% SEQ ID NO:6 2 CDR H3.
[0032) AL R, R T AKX, 1?Uﬁuﬁﬁ?ﬁﬂf¥ﬂﬁ’]?%7§l: (Hitk 922
- BEADUE BB ZXFF ) SEQ D NO:7: :
[0033]  DPVMTQSPSTLSASVGDRVTITCQASASISNALAWYQQKPGKAPKLLIVSASSLASGVPSRFKGSGSGT
EFTLTTSSLQPDDFATYYCQYTHYSHTSKNPFGGGTKVETK
[0034]  F:Ab¥ COR LA TR X4k 3 H AR AR SUR AR A 922. g1VK (gL1) o
[0035]  #H5 SEQ ID NO:7 MIZHEMFFIRT B 1 A SEQ 1D NO:8,
[0036]  7E—SCiE T ZRH, R4 T AIEK, WU!INE’% F%IfF5)SEQ 1D NO:9 fE A X
(PLtk 922 -BEA PUEESFERFF)) ¢
[0037] EVQLVE%GGLVQPGGSLRLSCAASGFTISSYYMSWVRQAPGKGLEWIGIISSGGHFTWYANWAKGRFT
ISSDSTTVYL QMNQLRDEDTATYFCARAYVSGSSFNGYALWGQGTLVTVS
[0038) ~ FCrR#% CDR il LA I\MJ?)%}# FLR AR A PR A 922, gLVH (gHL)
[0039]  4ih5 SEQ 1D NO:9 (1% 8757 F & L *hA SEQ ID NO: 10.

o 7
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00401  FE—LHH R EP #Ms@a SEQ ID NO:7 %u 9 clnilj\m—f}z[
loo41] BRIk, ZE—ANSEHEIT S, 44T B & COR Hldn 1, 2,3,4, 5806 CDR {1414 (4]
nH - BERAGE) TR COREE -

[0042]
OASQSISNYLA SEQID NO: 11
SASTLAS ‘SEQIDNO: 12
QYSHYGTGVEGA ‘SEQ 1D NO: 13
AFSLSNYYMS SEQ ID NO: 14
TIISSGSNALKWYASWPKG SEQID NO: L5
NYVGSGSYYGMDL . SEQ ID'NO: 16

(0043] FE—MELHAES, FEA L1 % 13 7226 TR R,
[0044]  fE—ANSEHEH P, P4 14 2 16 AT HIFR BT
[0045] FE—ANSEHEA A, SEQ 1D NO:11 3% CDR L1, SEQ LD NO:12 3 CDR L2 LAJ% SHQ
ID NO:13 % CDR L3,
[0046] ZE—ANEHEH R, SEQ ID NO: 147‘3 CDR 11; SEQ ID NO:15 % CDR H2 LA SEQ
ID NO:16 % CDR H3. |
[0047] fE—ASEHEZEh, SEQ ID NO:11 % CDR L1, SEQ ID NO:12 % CDR L2, SEQ ID
NO:13 34 CDR L3,SEQ ID NO:14 24 CDR Hi,SEQ ID NO:15 J CDR H2 LA SEQ ID NO:16
CDR H3.
[0048] AN R, R T AT Bl W B T 5FF) SEQ ID NO:17 9/14@*%&7}2
(Pifk 923 H1 - BEA B . BETERFES))

[0049] DVVMTQSPSSLSASVGDRVTITCQASQSISNYLA WYQQKPGKVPKLLIYSASTLASGVPSRFKGSGSGT
QFTLTISSLQPEDVATYYCQYSHYGTGVFGAFGGGTKVETK
[0050] 4% CDR fnbA T %4k I BB A AR SCPHERR A CA923. glgll
[0051]  £WAY% SEQ ID NO:17 ML EFBRFEF)7R T 1 R SEQ ID NO:18.
[0052]  fE—Asiiir g, R4 T AR, Bl a0 B R 5IF5) SEQ 1D NO: 19 B’Jﬁ%& S
X (Hifk 923 $i - HR A FIBEHAEX/FE))
(0053] EVQLVESGGGLVQPGGQLRLSCAASAFSLSNYYMSWVRQAPGKGLEWIGIISSGSNALKWYASWPKGRF
TISKDSTTVYLQMNSLRAEDTATYFCARNYVGSGSYYGMDLWGAGTLVTVS

[0054] AR CDR AnbA R AIER 3 FLARE (AL A SO M FR Ol CA923. g lghl
[0055]  #%h% SEQ ID NO:19 [ £ # HERFFSIRT B 2 Sl SEQ ID NO:20.
[00s6] £~ NSEMEZT R 4B AR SIHOHUAEA SEQ 1D NO: 17 A1 SEQ TD NO: 19 B
NI AR X _ _ -
_[0057] e~ AR R, BT BE CORBIM 1,2,3,4,5 86 /;j\”cme HOE7 R TR
F-BRAGE), TR COREE -
[0058]
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QASQSISSYFS SEQ IDNO: 21
GASTLAS SEQ ID NO: 22
QCTDYSGIYFGG SEQ ID NO: 23
GFSLSSYYMS SEQ ID NO: 24
IISSGSSTTFTWYASWAKG SEQ ID NO: 25
AYVGSSSYYGFDP SEQID NO: 26

[0059]  FAE—/NSEMEST R, FA 21 B 23 THUARRRED .

[0060)  FE—ANILHES K, JFH) 24 E 26 FEFHAMERED,

[0061] ZE—ANSEHEA RS, SEQ 1D NO:21 %y CDR L1, SEQ 1D NO:22 % CDR L2 LAK SEQ
[ NO:23 2 CDR L3.

[oo62]  7E—MSEHEAF P, SEQ 1D N0:24 Jy CDR H1, SEQ ID NO:25 4 CDR H2 AR SEQ
ID NO:26 Jj CDR H3

[0063] #E— /1\'%”5@77%43 SEQ ID NO:21 34 CDR L1, SEQ ID NO:22 % CDR L2 SEQ ID
NO:23 Jy CDR L3,SEQ ID NO:24 3 CDR H1,SEQ ID NO:25 % CDR H2 LA SEQ ID NO:26 Jy
CDR H3.,

(0064] FE—NSEHEHEP, AT AIER, HlunRA THF5) SEQ 1D NO:27 B’JP%T'}E
X (Hik 993 41 - BE A HUF  BHUTTRXF))

[0065]  DVVMTQSPSTLSASVGDRVTITCQASQSISSYFSWYQQKPGKAPQLLIYGASTLASGVPSRFKGSGSGT
ELTLTISSLQPDDFATYYCQCTDYSGIYFGGFGGGTKVEIK '

[o066] L% COR LA R 14k 3 B AR (AR A SCP R FR A CA993. glgll

(0067)  #uff SEQ ID NO:27 HIBHLE MG AR T B 2 fl SEQ 1D NO: 28,

[0068)  #F—ANSK MY R, $RAE T I AE X, 40 B K55I SEQ 1D NO:29 K E kA 2
X (P 993 Bl - B3 A BLEER A R F5))

[0069)  EVQLVESGGGLVQPGGSLKLSC' FASGFSLSSYYM‘%WVRQAPGKGLEWIGIISSGSSTTFTWYASWAKGR
FTISKTSTTVYLQUNSLKTEDTATYFCARAYVGSSSYYGFDPWGQGTLVTVS

- [0070]  F 4 CDR ANEA MAJ%%#ELML%&ZIKB‘UP%MA\% CA993. glgHl

[0071] %5 SEQ ID NO:29 (B4 EELIF 475 T B 2 F 1 SEQ 1D NO:30.

[0072]  #E-- MR, WA KB NHAE S SEQ ID N0:27 F1 SEQ 1D NO:29 FiE
TR o o

[0073] AE—NEMHEHRF,BETEE COREIW1,2,3,4, E'EGACDR L s (Bl an

PL-BRAGUKR), TR IEH -
[0074]
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OASOSINNYFS  SEQIDNO: 3l
GAANLAS SEQ ID NO: 32
QONNYGVHIYGAA SEQ ID NO: 33
GFSLSNYDMI SEQ 1D NO: 34
FINTGGITYYASWAKG SEQ ID NO: 35
VDDYIGAWGAGL SEQ ID NO: 36

[0075]  FE—ANSEMEARF, ) 31 F 33 FEAE T AR BREE D

[0076] FE—ASLHEH R, F) 34 & 36 270 THiARKER .

[0077] ZE—/NSiA P, SEQ TD NO:31 34 CDR L1, SEQ ID N0:32 3% CDR L2 LLK sm
ID NO:83 3 CDR L3 . :
lo078]  FE—SEHEZS %, SEQ 1D NO:34 4 CDR H1, SEQ 1D NO:35 My CDR H2 LUK SEQ

ID NO:36 4 CDR H3., : .
[0079] ZE— DA LD, SEQ [D NO:31 24 CDR L1, SEQ 1D mo 32 %5 CDR Lz SEQ |

NO:33 25 CDR L3,SEQ D NO:34 4y CDR HL,SEQ [D NO:35 % CDR H2 LA SEQ 1D NO:36 fJ

CDR H3. o , .
[0080] ZE—NSCHET R, R4 T RR, Hla S T FFREREX (Fitk99s

P - BEAHS  BEEREXFS))SEQ ID NO:37: ,

[0081]  DVVMTQSPSTLSASVGDRVTITCQASQS INNYFSWYQQKPGKAPKLL I YGAANLASGVPSRFKGSGSGT

EYTLTISSLQPDDFATYSCQNNYGVHIYGAARGGGTKVEIK

[0082)  H:rF#% CDR fip LA T &gk

[0083] %D SEQ ID NO:37 {1 % M55~ T & 3 #hfl SEQ ID NO:38.

[0084] ZE—SCHEA R, RAL T AKX, A B A FHFF) SEQ 1D NO:39 I EHT AR
X (Fifk 995 $i - FEH A PUBEHATRXFI ) - _

' [0085] EVQLVESGGGLVQPGGSLRLSCTASGFSLSNYDMIWVRQAPGKGLEYiGFINTGGITYYASWIAKGRFTI

SRDSSTVYLQMNSLRAEDTATYFCARYDDY IGAWGAGLWGQGTLVTVS

[0086] Lo CDR LA T &I£% '

[0087]  4f0 SEQ 1D NO:39 {I% 14 HF ARAF % T 3 A SEQ ID NO:40, _
[0088]  E—ANSLHE RS AREAR HEOPLAE & SEQ 1D NO:37 A1 SEQ ID NO:39 5 il

TRIGEAER | < : |
[oo89) £ —ANSE M7 HH, hf#T’@ CDR 5 4m 1, 2,3,4,5 8¢ 6 A COR (¥ 5L & (il 4

PL-BRADUE), TR CORILEH - '
[0090]

10
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QASQSISSYLS SEQ ID NO: 41
RASTLAS SEQ ID NQO: 42
LGVYGYSNDDGIA SEQ ID NO: 43
GIDLSSHHMC 'SEQ ID'NO: 44
VIYHFGSTYYANWATG SEQ ID NO: 45
ASIAGYSAFDP SEQ ID NO: 46

[0091]  FE—ANSEHE R, FA 41 £ 43 FETHAH RS T.

[0092)  fE—ANSEHEN R, P 44 & 46 L THUARIEREF .

[o093]  ZE—ANSEHEZTFR, SEQ ID NO:41 yy CDR L1, SEQ ID NO:42 Jy CDR L2 A& SEQ
ID NO:43 3% CDR L3.

[0094]  FF—/MSLHiy %, SEQ ID NO:44 24 CDR H1, SEQ ID NO:45 34 CDR H2 DL SEQ
1D NO:46 % CDR H3.

[0095] FF—NSEREF %S, SEQ ID NO:41 2 CDR L1, SEQ ID NO0:42 Jy CDR L2, SEQ ID
NO:43 Y CDR L3,SEQ ID NO:44 2 CDR HL,SEQ. ID NO:45 3 CDR H2 L& SEQ ID NO:46 2
CDR H3. | o

[0096]  AE—AELHEH R, RET T RKX, Fl0AAE FFIFF SEQ ID NO:47 AEEER] 22
X (Hith 997 1 - BE A Hik  RETBXFII) |
[0097]  ALVMTQSPSSFSASTGDRVTITCQASQSISSYLSWYQQKPGKAPKLLIYRASTLASGVPSRFSGSGSGT
EYTLTISCLQSEDFATYYCLGVYGYSNDDGTAFGGGTKVETK -
looes]  EA4% CDR AnkA R kg

[0099] éﬁﬁ% SEQ TN NO: M BAL T BLF41 A7 7R T B 3 740 SEQ 1D NO:48.

[0100] &~ ANSEHEJT R, B T R, Bl BAH T HF 4 SEQ D NO:49 K EFER] 32
X (Hith 997 Hi - BF A PR EHABXFH) .

[0101]  EVAQL vrqc(,c,l VQPGGSLRLSCTVSGIDLSSHHMCWVRQAPGKGLEY TGY LYHFGSTYYANWATGRFTT
SKDSTTVYLQMNST.RAEDTATYFCARASTAGYSAFDPWGQGTIVTVS '

[0102] b4 COR HLAF I

[0103) %5 SEQ 1D NO:49 WIZ AL ERFSIRT Bl 4 FRISEQ 1D NO:50,

[0104]  ZE—ASMER R AR AR IHIHLA R S SEQ 1D NO:47 A1 SEQ 1D NO:49 &
IREA A, ' |

[0105]  #E—ANSUHE T %R, B4 T ALE COR BN 1,2, 3,4,5 5 6 A COR Itk (4 m
- BR ALK, F).mcm;ztﬁ

[0106]

11
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QASQSIYSYLA SEQ ID NO: 51
DASTLAS SEQ ID NO: 52
QGNAYTSNSHDNA SEQID NO: 53
GIDLSSDAVG SEQ ID-NO: 54

IIATFDSTYYASWAKG  SEQID NO: 55
TGSWYYISGWGSYYYGMDL SEQID NO: 56
01071 LA RS, FH 51 & 53 TPAE THLAR I B 8ED
[0108]  fE— AL RF, FH 54 B 66 F{E THUSKES .
[0100] fE—ANSiE e, SEQ TD NO:51 35 CDR LT, SEQ TD NO:52 4 CDR 1.2 LAK SFQ
ID NO:53 % CDR L3. :
[0110]  FE—TLiis g, SEQ ID NO:54 Jy CDR H1, SEQ 1D NO:55 J4 CDR H2 LA K SEQ
ID NO:56 Jy CDR H3.
[0111]  FE—ANSEE R, SEQ [D NO:51 34 CDR L1, bm 1D NO:52 % CDR L2, SEQ 1D
NO:53 % CDR L3,SEQ D NO:54 % CDR HI,SEQ 1D NO:55 % CDR H2 LA SEQ 1D NO:56 %
CDR H3.
[0112]  FE—PEHEHTRT, h@eTT/EE il ﬁnﬂﬁ?ﬁw%’y‘u bEQ ID NO:57 E*Jiﬁ{uIE
R ( Btk 1000 4 - 5 A Sk ; BB FS))
[0113]  EIVMTQSPSTLSASVGDRVTITCQASQSIYSYLAWYQQKPCKAPKLLIYDASTLASGVPSRFKGSGSGT
EFTLTISSLQPDDFATYYCQGNAYTSNSHDNAFGGGTKVEIK
[0114]  E:Au CDR LA TRk .
[0115]  £%8Y9 SEQ ID NO:57 ML HERFFI/nF B 4 50 SEQ ID NO:58,
[0116] ZE—ANEHEA S, 4L T R AR, Fl4n B FHUFF) SEQ ID NO:59 fyE A28
X (Hifk 1000 i - | A PIBEHIEXFF)) - _
[0117]  EVQLVESGGGLIQPGGSLRLSCTVSGIDLSSDAVGWVRQAPGKGLEYIGLIATFDSTYYASWAKGRFTI
SKASSTTVYLQMNSLRAEDTATYFCARTGSWYY ISGWGSYYYGMDLWGQGTLVTVS
[0118]  F:ehHs CDR ALA R &%k
[0119]  #%A% SEQ ID NO:59 Eszvﬁwﬂwﬂg 4 F1 SEQ 1D NO:60,
[0120] ZE— ST R, RIEARHOP AL S SEQ ID NO:57 F1SEQ ID NO:59 515
RRY A AR DR . o o .
[0121]  ZE— LM Kb, 3240 T ALE COR I 1, 2,3, 4,5 806 4> CDR M HTHK (H14
P-FBEBHUE), IR CDRIEH -
{0122]

12
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RASKSVSTLMH  SEQIDNO: 6l
LASNLES SEQ ID NO: 62
QQTWNDPWT SEQ ID NO: 63
GFTFSNYGMA SEQ ID NO: 64
SISSSGGSTYYRDSVKG  SEQID NO: 65
VIRGYVMDA SEQ ID NO: 66

[0123]  FE—DEHTRF, FH 61 & 63 FFETHUBKRET.

[0124]  FE—MSKMEZTRF, FH 64 & 66 FAETHAMNELE T,

[0125)  f—ASEME %, SEQ 1D NO: 61 .COR L1, SEQ ID NO:62 Jy COR L2 LA SEQ
ID NO:63 % CDR L3,

[0126]  &—SEMEITR A, SEQ 1D NO:64 % CDR HL, SEQ ID NO:65 Jy CDR. H2 LA J% SEQ
TD NO:66 3 CDR H3.

[o127]  #E—/MSEE7Z e, SEQ 1D NO:61 % CDR L1, SEQ ID NO:62 Yy CDR L2, SEQ ID
NO:63 % CDR L3, SEQ ID NO:64.3% CDR H1,SEQ. ID NO:65 2 CDR H2 LK SEQ ID N0:66
CDR H3. \ |

[o128]  FE— AR R, RETERR, HIEA THIFFS) SEQ 1D NO:67 HIEHER 22
X (Hith 926 Hi - R Bk BRATERFS)) |

[0129]  DTVLTQSPATLSLSPGERATLSCRASKSVSTIMHWFQQKPGQAPKLLIYLASNLESGVPARFSGSGSGT
DFTLTTSSLEPEDFAVYYCQQTWNDPWTFGGGTKVELK

(0130] P CDR LA RIZ.

[0131] 45 SEQ 1D NO:67 I Z L HFF575 T/ 6 A0 SEQ ID NO:68.

[0132)  ZE-—ANTIHEAE P, AL T AR, H B FAIFF) SEQ 1D NO:69 M EHEA &
X (Fitho26 Fii - HEBRBEBTEXFH) .

[0133]  EVELLESGGGLVQPGGSLRLSCEASGETFSNYGUAWVRQAPTKGLEWV TS ISSSGGSTYYRDSVKGRFT
LSRONAKSSLYLQMNSLRAEDTATY YCT'TY LRGY VMDAWGQGTLVTVS

[0134]  E:ehof COR AR &Ik o

[0135] #4165 SEQ 1D NO:69 £ % EH MAFEFI/R T & 5 F Al SEQ ID NO: 70,

[0136] FE—AEHTED RETOE COREIW L, 2,34, 5 5 6 4~ COR HIHL4 (451 4
HL - BEBHAE ), FTid COREA -

" [0137] .
RASGSVSTLMH SEQ IDNO: 71
KASNLAS SEQ 1D NO: 72
HQSWNSDT SEQID NO: 73
GFTFSNYGMA SEQ 1D NO: 74
TINYDGRTTHYRDSVKG  SEQIDNO: 75
ISRSHYFDC ~ SEQIDNO: 76

13
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[0138] E~4\9§}5@7§%:{3 FH 71 & 73 ﬁ%E??LﬁSE’JF‘%EP

[0139]  ZE—ANSEHET A, FET) 74 B 76 FE0E TH A EREF .

[0140] fE—ASCHEy 2, SEQ ID NO:71 4 CDR L1, SEQ ID NO:72 4 CDR L2 LLK SEQ
ID NO:73 4 CDR L3,

[0141] ZE—ANSLiiF 2, SEQ ID NO:74 % CDR H1, SEQ TD NO:75 4 CDR H2 LA SEQ
ID NO:76 4 CDR H3. '

[0142)  #E—/NSEHETFZE A, SEQ 1D NO:71 34 CDR L1, SEQ ID NO:72 % CDR L2, SEQ 1D
~ NO:73 % CDR L3,SEQ ID NO:74 3% CDR H1,SEQ ID NO:75 % CDR H2 LA SEQ ID NO:76 %
CDR H3. o |

[0143]  FE—SLHE EH, BM T AER, Sl AE FFIFS) SEQ 1D NO: 77 B A
R (i 927 i - B HE B HUk , BEFRKITH). « '

[0144]  DTQMTQSPSTLSASVGDRVTITCRASGSYSTLMHWYQQKPGKAPKLLIYKASNLASGYPSRFSGSGSGT
EFTLTISSLQPDDFATYYCHQSWNSDTFGAGTRLEIK

[0145]  FLehoff CDR LA FRIZ

[0146]  4wf5 SEQ ID NO:77 B’JZVITMT“TIJTJ K| 5 f 0 SEQ ID NO 78,

[0147]  7E—NSLHETT AP, 3846 T W25, Gl BT FIF4) SEQ I NO:79 [ B 7T 4%
X (Hifk 927 Fi - BE B HMAEREXFN) . _

[0148]  EVQLVESGGGVVQPGRSLRLSCAASGETESNYGMAWVRQAPGKGLEWVATINYDGRT THYRDSVKGRFT
ISRDN@KSTLYLQV[NSLRAEDTAVYYCTSISRSHYFDCWGQGTLVTV%

[0149]  FLrfol CDR fnLAF RIEE

[o150] 4G SEQ 1D NO:79 HIZ R BF SR TB 5 A1 SEQ 1D NO:80,

(01511  ZE—NLHEH RSP, ISR FHFAEE SEQ 1D NO:77 1 SEQ D NO:79 H1 i
TREE AR X ,

[0152]) ZE—ASEHE A &P, B4 T A CORKIMW 1,2,3,4,5 B 6 4 CDR B4 (it
Fi-BREBHUE) TR CORERE .

[0153] .
KASKSISNHLA SEQ ID NO: 81
SGSTLOS SEQ ID NO: 82
QQYDEYPYT SEQ ID NO: 83
GFSLQSYTIS SEQ 1D NO: 84
AISGGGSTYYNLPLKS SEQ ID NO: 85
PRWYPRSYFDY ~ SEQIDNO: 86

[0154]  fE—ANSEHEA . 75 8L % 83 AL FHUA IR .

lo155] ZE—NSLHEA EH, 75 84 2 86 AT HUIAIEEEF

[0156] ZE—SEiizyZE, SEQ ID NO:81 3 CDR L1, SEQ ID NO:82 % CDR L2 L% SEQ
ID NO:83 3 CDR L3.

[0157] ér’u\%?fﬂ?i%tiﬂ SEQ ID NO:84 7'j CDR HL, SEQ ID NO:85 % CDR H2 LAJ% SEQ
ID NO:86 4 CDR H3.

14
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[0158] #E—ANSEMEZTSE, SEQ ID NO:81 2% CDR L1, SEQ ID NO:82 3 CDR L2, SEQ ID
NO:83 4 CDR L3,SEQ 1D NO:84 3 CDR H1,SEQ ID NO:85 2y CDR H2 BLJ&% SEQ ID NO:86
CDR 3. | |

(0150]  ZE—AMEHEA FP, R T AR, Bl RH T HIFFIEERZR (i 1099
Fi-FJEBIM  BRRATEXFS))SEQ ID NO:87:

[0160]  DVQLTQSPSFLSASVGDRVTITCKASKSISNHLAWYQEKPGKANKLLIHSGSTLQSGTPSRFSGSGSGT
ERTLTTSSLQPEDFATYYCQQYDEYPYTFGAGTRLEIKRT

lo161] Lot CDR AL F %k

[0162]  FE—SEHETT RS, SBQ 1D NO:8T KR/ NEER RT) BAES. _
[0163] %l SEQ ID NO:87 mzuﬁ@(ﬂ%@JTJr@ 6 "1 SEQ ID NO: 88, TE— KM
Roh, il B E A EEER RT) IEID T A8

lo164]  fE—ANSEHET R, R M T AIER, Blan B FHIFSIR BRI ZR (HiiF 1099
Pl - K B PUAE S AKX F5) ) SEQ 1D NO:89:

[0165]  EVQLQESGPGLVKPSETLSLTCTVSGESLASYTIS SWVRQPPGKGLEW IAALSGGGSTYYNIPLKSRVTI
SRDTSKSQVSLKLSSVTAADTAVYYCTRPRWYPRSYFDYWGRGTLVTVS '
[o166]  FLeH4% CDR fnLATF R4k

[0167] %45 SEQ D NO:89 HIZ T RFF7R T & 6 *h A1 SEQ ID NO:90,

[o168]  FE—NSEME TR, MIEA KW HIBAEE SEQ ID NO:87 F1 SEQ ID NO:89 F i
RIAER.

[0169]  fE—ANTE i J7 R AP, R T RA CORBIL 1,2,3,4,5 86 4 COR KIHLIF (Bidm
Fi-FEBPUE), A CORIER - - '

[0170]
RASQRISTSIH SEQ ID NO: 91
YASQSIS SEQ 1D NO: 92
0QSYSSLYT SEQ ID NO: 93
GFTFSDSYMA SEQ ID NO: 94
SISYGGTIIQYGDSVKG  SEQIDNO: 95
RQGTYARYLDF SEQ ID NO: 96

0171)  FE—ADEMEHEF, FF) 91 & 93 FE THBHEREF.

[0172]  FE—SEHEH R, f%ﬁu 94 £ 96 Z?%EJEWZISB’JE%EEP

[0178]  #E—ASEHEN FA, SEQ 1D NO 91 % CDR Ll SEQ ID NO:92 24 CDR L2 LA SEQ

ID NO:93 4 CDR L3. :

[0174] 7F—/NCHET A, SEQ ID NO:94 Yy CDR HL, SEQ ID NO:95 yj CDR H2 A% SEQ

ID NO:96 2% CDR H3.

[0178) - E—ANSKHEDTEH, SEQ ID NO:91 j’jCDR L1, SEQ ID NO:92 24 CDR L2, SEQ ID

NO:93 2 CDR L3,SEQ ID NO: 94 % CDR HI,SEQ ID NO:95 2 CDR H2 BAK SEQ ID NO:96 A

CDR H3.

[0176]  fF—ASEHEs R, 84T R, Fn A FFIF5) SEQ ID NO:97 H@%%EEJ"EE
15
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B (Hitk 1102 3 - ﬁ% B Btk ; REEFTERFF))

[0177]  NIVLTQSPATLSLSPGERATLSCRASQRISTSIHWYQQKPGQAPRLLIKYASQSIS GIPARFbGSGSGT
DFTLTISSLEPEDFAVYYCQQSYSSLYTFGQGTKLEIK

[0178]  F:F:KF CDR hnbA T RIZk

(0179 %k SEQ ID NO:97 E/J%ﬁﬁzf&r%ﬁwai@ 6 DP%B SEQ 1D NO 98

[0180]  7E— MSLitiTy Feeh, 34 T ATARIX , 1t B TSRS SEQ 1D NO:99 M B R A2
X (it 1102 31 - HE B ABERATERFH)

fo181] EVQLVESGGGLVQPGGSLRLSCAVSGFTFSDSYMAWVRQAPGKGLEWIASISYGGTIIQYGDSVKGRFT
ISRDNAKSSLYLQMNSLRAEDTAVYYCARRQGTYARYLDE WGQGTLVTVS

[o182] 4% CDR JJn DLF kil 2k

[0183]  #wfg SEQ ID NO:99 B’J%Ffﬁ@&f‘ﬁu/rJr@] 7 AN SEQ ID NO: 100,

[0184]  H—ANSEHEH B, R\EAK BH P A SEQ ID NO:97 F1 SEQ 1D NO:99 H fiy
TR AR X .

[o185]  AE—ANEMAET B TAE CORFIW L, 2,3,4,5 886 4 COR LK (filtn
Fi-HEBHUK), Jrid CORILE -

[0186] _
RASESVSTLLH SEQ ID NO: 101
KASNLAS SEQ ID NO: 102
HQSWNSPPT SEQ ID NO: 103
GFTFSNYGMA SEQ ID NO: 104
TINYDASTTHYRDSVKG  SEQ ID NO: 105
YGRSHYFDY SEQ ID NO: 106

[0187]  fE—MSEHEDT S, FFI 101 2 103 F27E F UM BEEP

[o188]  FE—/NLHEH R, /74 104 £ 106 (%%Eﬂn%é’]ia%tb

[0189]  7E—/NSEHEJy 2, SEQ 1D NO: 101 3% CDR L1,SEQ 1D NO: 102 % CDR L2 BA SEQ
ID NO:103 4 CDR L3.

[0190]  #E—ANSEHET %R, SEQ 1D NO: 1047‘7LDR H1,SEQ ID NO:105 % CDR H2 LK SEQ
ID NO:106 % CDR H3. :

[0191] ZE—AMSLHET K, SEQ ID NO: 101 2 CDR L1, SEQ ID NO: 102#1(,[)12 L2, SEQ ID
NO:103 4 CDR L3;SEQ ID NO:104 3% CDR H1,SEQ ID NO:105 % CDR H2 LA A SEQ ID NO: 106
3 CDRH3.

[0192)  FE— NSRS, 3244 T AR, Bl B4 F A FISEQ 1D NO: 107 f 4k Al A%
X (#ith 1114 5 - FR B Hith - BHTERFE) .

[0193] ATQMTQSPSSLSASVGDRVTITCRASESVSTLLHWYQQKPGKAPKLLIYKASNLASGVPSRFSGSGSGT
DETLTISSLQPEDFATYYCHQSWNSPPTFGQGTKLEIK

[0194]  F:AKt CDR HnLAF R4k

(0195]  #wA% SEQ ID NO:107 HIBEER/FFIn T & 7 A1 SEQ ID NO: 108,
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[o196] ~ 7E— ’f\iff&m%qﬂ Rt TR, Bl A T RIS SEQ ID NO: 109 E’Jﬁ%?ﬁ
X (Hifk 1114 i - BRB 1*12@%573’5[?%

[0197]  EVQLVESGGGLVQPGGSLRLSCAASGETFSNYGMAWVRQAPGKGLEWVALINYDASTTHYRDSVKGRFT
I SRDNAKSSLYLQMNSLRAEDTAVYYCTRYGRSHYFDYWGQGTLVTVS | |
[o198]  FLAh# COR AHLATF RI4%

[0199]  4hi} SEQ 1D NO: 109 f%5 K EF B 751 7% T/ 7 *hA0 SEQ 1D NO: 110,

[0200] #F— f«kﬁﬁﬁ%#’.’fﬁﬁﬁj&h%?{]ﬁﬁi@.a SEQ ID NO:107 F1 SEQ 1D NO:109 &
FIRMIATAE X

[0201)  FE—ANSLHETT & A, $244 T B A COR I 1, 2,3,4,5 56 4 CDR Ky HL4E (il
ﬁi——?é%BﬁMs) Fiiidk CDR L B -

[0202]
RASESVSTLLH | SEQ IDNO: 111
KASNLAS SEQ IDNO: 112
HOSWNSPPT SEQ ID NO: 113
GFTFSNYGMA SEQ ID NO: 114
IINYDASTTHYRDSVK SEQIDNO: 115
YGRSHYFDY SEQID NO: 116

[0203] FE—NELHEHRF,FH 11 E 113 FETHARESES.

[0204)  FE—ANSEHEART,FF) 114 £ 116 FETHAKERF.

[0205]  #E—/NSCHEF AR, SEQ ID NO:111 % CDR L1,SEQ ID NO:112 % CDR L2 L% SEQ
ID NO:113 3% CDR L3,

[0206]  fE—MSKti77 %, SEQ ID NO:114 Jy CDR HL,SEQ ID NO: 115 2 CDR H2 u& SEQ
ID NO:116 % CDR H3.

[0207]  #— -ANSeRET%, SEQ ID NO:111 2 CDR L1, SEQ ID NO:112 4 CDR L2, SEQ 1D
NO: 113 % CDR L3, SEQ ID NO: 114#JLDR HL,SEQ ID NO: ubyjcnR H2 BA &2 SEQ 1D NO:116
% CDRH3,

[0208] " fFE—MsLiT R, 12400 T AR, quﬁﬁ FFFFYSEQ 1D NO: 1175’]4*%:&9132
X (Hitk 1114gmft8 PL- BEBYIMA  BREATXFH)

[0209], DTVLTQS’QGLSAQVGDRVTITCRASESVSTLLHWYQQKPGKAPKLLIYKASNLASGVPSRFSGSGSGT
DFTLTISSLQPEDFATYYCH QSWNSPPTFGQGTKLEIK :

[0210] LA CDR hLAF 414k

[0211]  #%h5 SEQ ID NO:117 mzﬁm@rﬁw & 8 A0 SEQ ID NO: 118,

[0212]  fE—ANEHFEP, BT AER, %tﬂﬁ?ﬁ?/lﬂwu SEQ ID NO 119 B HEH] 3Z
B (Hitk tl4Agraft8 HT - B E B HUAERTTERFH)) -

[0213]  EVQLVESGGGLVQPGGSLRLSCAASGETFSNYGMAWVRQAPGKGLEWVALINYDASTTHYRDSVKGRET
T.SRDNAKSSI_,YI__‘QMNSIA,RAEDTAVYYCTRYGRSHYFDYW,GQGTLVTVS

(0214] - FH et CDR MLA T RIZ
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[0215] ~ 4% SEQ ID NO:119 E’J%Vﬁ@ﬁf?ﬂm T8 8 SR SEQ 1D NO: 120,

[0216] ZE—ASEHEA RS, WBHR A R B A4S SEQ ID NO:117 U SEQ 1D NO: 119 o
BIREIAI AR X

[0217]  gE— SRR, 34 T B A COR B 1,2,3,4,5 5% 6 4~ COR HUHLIA (45140
P -BEBHME), TR CDREE :

[0218]
KASONIYMYLN SEQ 1D NO: 121
NTNKLHT SEQID NO: 122
LOHKSFPYT SEQID NO: 123
GFTFRDSFMA SEQ 1D NO: 124
SISYEGDKTYYGDSVKG  SEQID NO: 125
LTITTSGDS SEQIID‘NO,: 126

[0219]  FE—SEHET R, R 121 B 123 F24E THUARI BT,

[0220]  ZE—ANSEHMES B, F5Y 124 B 126 TEET-HiiAREREF.

[0221]  #E—/SEiE7Zeh, SEQ ID NO: 121 3 CDR LI, SEQ ID NO: 122 % CDR L2 LI SEQ

ID NO:123 3% CDR L3,

[0222] ZE—ASEHMEFTSR,SEQ ID NO: 124 2% CDR HI, SEQ ID NO: 125 % CDR H2 LA SEQ

ID NO:126 24 CDR H3,

[0223]  #E—/3EHET5 &, SEQ ID NO: 121 4 CDR L1, SEQ ID NO:122 3 CDR 1.2, SEQ 1D

NO:123 % CDR L3,SEQ ID NO:124 4 CDR H1,SEQ ID NO:125 3% CDR H2 LLJ% SEQ ID NO: 126

%y CDRH3, . |

[0224] TE— AN ST S, 4B T AR, 4 LA F ARSI SEQ 1D NO: 127 (58T 2%

X (Hiik 1125 i - BE Bl RETERFY]) |

[0225]  DIQMTQSPSSL. SASVGDRVTTTCKASQNTYMYL NWYQQKPGKAPKRL T YNTNKLH’ mquRF SGSGSGT

EYTLTTSSLQPEDFATYYCLQHKSFPYTRGQGTKLETK

[0226]  FLrR4% CDR }Juuﬂzm

[0227]  ZwEE SEQ D NO: 127 MIEZHEBFERTE 8 Mu SEQ 1D NO: 128,

[0228]  E—ANSEHEDT e op, AL T HIAF R, Wildn A R FIFFISEQ 1D NO: 129 i T8 RETT A8

X Ptk 1125 B - B8 B%}LME%T&D%W)

[0229]  EVQLVESGGGLVQPGGSLRLSCAASGE! ‘ERDSE MAWVRQAP(JK(JLI:WVASLBYL(JDK 1 YYGDbVK(:Rk r

TSRDNAKNSLYLQMNSLRAEDTAVYYCARLT LTTSGDSWGQGTMVTVSS

[0230]  HcrPult COR MNBATF&IZE

[0231]  ZE—ANSEHETT S, SEQ ID NO:129 IS —ANEER () WA, .

[0232] 435 SEQ ID NO:129 F(J%#ﬁﬁ‘ﬁ;i)?ﬁljmi‘:u 9 I SEQ ID NO:130s 7E—/M35HE

FEh, GILRE | MEUER S BT AGC bR

[0233)  FE—ANSEHETT E A, IR A & PR S S SEQ ID NO:127 i SEQ ID NO:129 e
BRMTTER .
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[0234]  #E— 4‘%&&73‘%* Mﬂ?ﬁ CDWMM z 3, 4, 5:26/\CDR P ({ﬁﬂﬁ
PL-BFRERBHE), TR CDRILEH -

[0235]

| KASQHVGINVD SEQ ID NO: 131
GASIRYT SEQ 1D NO: 132
LQYNYNPYT SEQ ID NO: 133
GFIFSNFGMS SEQ ID NO: 134
SISPSGGNAYYRDSVKG  SEQID NO: 135
RAYSSPFAF SEQ ID NO: 136

l0236]  FE—MSEHEZTFR, FFAI 131 2 133 fF4E T HUARI B+

[0237)  FE—NEMEH R P, FBH 134 F 136 £IE THIBKEREF.

f0238]  fE— AN SIHETT R, SEQ 1D NO: 1317’7(,DR L1,SEQ ID NO:132 4 CDR L2 BAK SEQ
ID NO:133 % CDR L3. |
[0230] FE— L%, SEQ ID NO:134 2 CDR H1,SEQ ID NO:135 2§ CDR H2 DA K SEQ
ID NO:136 Jj CDR H3.

l0240]  ZE—ANSEHEH %, SEQ ID NO:131 %y CDR L1, SEQ ID NO:132 Jy CDR L2, SEQ ID
NO: 133 2 CDR L3,SEQ ID NO:134 2 CDR H1,SEQ ID NO:135 Yy CDR H2 LAJ SEQ ID NO:136
37 CDR H3. B

(0241] Zf—ﬁ\iéﬁ@ﬁ%* WAL T AN X, IR A THIFFISEQ 1D NO: 137 MR B R 32
X (HUfk 1129 31 - | E B34 BRETEXFS))

[0242) DTQVITQSPSSLSASVGDRVTITC ASQHVGTNVD WYQQKPGKVPKLLIYGASIRYTGVPDRFTGSGSGT
DFTLTISSLQPEDVATYYCLQYNYNPYTFGQGTKLETK ‘
(0243] et CDR AL FRIZE

lo244] it} SEQ ID NO: 137 B £ HE B T 8 541 SEQ 1D NO: 138,

(0245)  FE— ANSE T P, B4t T R X B0 B R 5UFF SEQ 1D NO: 139 E’Jﬁ’fﬁﬂf’ﬁ
X (Pt 1129 Hi - B B HLAE M A X FH )

[0246] - EVQLVE%GGVVQPGRSLRLSCATQGFIFS\JPGMSWVRQAPGKGLEWVASISPSGGNAYYRDSVKGRFT
TSRDNSKTTLYLQMNSLRAEDTAVYYCTRRAYSSPFARWGQGTLVTVSS

[0247] % CDR LA FRIZ | |

(0248] {E—AEMETED, SEQ ID NO: 139 FIEE—NEEEMm (S) WA,

[0249]  #4wA% SEQ ID NO: 139 % I EBIT5I7R T B 8 FA SEQ ID NO: 140, & AN SE
TR, GRS AR S IETL T AGC BB,

[0250]  fE—ANSEHE e, IRIB AR SIS/ 4 SEQ TD NO: 137 A SEQ ID NO:139
BIRK AR ‘ _

[0251) A&~ ALy R, RO T &E COR G 1,2,3,4,5 86 1 CDR HIHLIA (Bl
Y- BRBHE), TRCREE -

{0252]
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KASKSISNHLA  SEQIDNO: 141
SGSTLQP ' SEQ ID NO: 142
QQYDEYPYT SEQ ID NO: 143
GESLNSYTIT SEQ ID NO: 144
AISGGGSTYFNSALKS SEQ ID NO: 145
PRWYPRSYFDY 'SEQID NO: 146

[0253] FE—ANSEHEA R, FFH 141 B 143 AT HAINRESD.

[0254] #E— SR, FEF 144 % 146 FETHANER S,

[0255] #E—/SCMEFT P, SEQ ID NO:141 % CDR L1;SEQ ID NO: 142 % CDR L2 LAK SEQ
ID NO:143 % CDR L3

[0256] E—SEHEZT %, SEQ ID NO: 144 % CDR HL,SEQ D NO 1’1’)j\7CDR H2 Wsz SEQ
ID NO:146 4 CDR H3. , : '
[0257]  ZE—SEMEFT R, SEQ ID NO: 141 % CDR LL, SEQ ID NO:142 3% CDR 1.2, SEQ 1D
NO:143 % CDR L3,SEQ TD NO:144 3 CDR H1,SEQ ID NO:145 J CDR H2 LK SEQ ID NO: 146
4 CDRH3. _ _

[0258)  FE—ANSEHEJTSeeh, $R0E T IR, Hl 4 B T SIFSISEQ 1D NO: 147 H SR8 AT 28
X (Hifh 1134 B - BHEB Gk BHTERFES) «

[0250]  DVQLTQSPSFLSASVGDRVTITCKASKSTSNHLAWYQEKPGKANKLL THSGSTLQPGTPSRFSGSGSGT
EFTLTISSLQPEDFATYYCQQYDEYPYTFGQGTRLEIK

(02601 SEQ ID NO:147

(02611 4% CDR LA FRIZ. \ ,

[0262] 4% SEQ [D NO:147 FIZALEFRFHIZR T 9 1 SEQ 1D NO: 148,

[0263]  7E—NSEAETT R, SR T AR, G40 EA FAIREFISEQ (D NO: 149 3 R 4%
X (P 1134 B - BE B HIBEMR AR TR ) -

[0264]  CVQLQESGPGLVKPSETLSLTCTVSGESLNSYTITWVRQPPGKGLEW [AALSGGGSTYENSALKSRVT I
SRDTSKSQVSLKLSSVTAADTAVYYCTRPRRYPRSYFDYWGRGTLVTVS

[0265]  ELF¥ CDR fNLA TR Rigk

[0266] %35 SEQ ID NO:149 BIZ B F7R T 9 EFwFu bLQ ID NO:150,

[0267) fE—ASEHEA R, B4R H B A S SEQ 1D NO: 147 FI SEQ ID NO: 149
FORKIA 2B X, ‘

[0268] FE— AT, #4E T A4 CORBIM 1,2,3,4,5 86 > COR BIHL I (il
M -BEBIMK) IR CRIEH :

[0269]
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KASQNVGNNVA - SEQIDNO: 151
YASNRET SEQ IDNO: 152
QRVYQSTWT SEQ ID'NO: 153
GFSLTSYYVH SEQ ID'NO: 154
CIRTGGNTEYQSEFKS SEQ ID NO: 155
GNYGFAY SEQ ID NO: 156

[0270)  FE—ANEHH RSP, FF 161 £ 153 FETHIAKREP.

(02711  FE—DLHHRF,FF) 154 & 156 Z?EE?#MSE’JE?&EP

[0272]  fE—/SCHHETT %A, SEQ 1D NO:151 j]CDR L1,SEQ ID NO: 152 27 CDR L2 LK SEQ

[D NO:153 Jy CDR L3,

[0273)  fE— NS R, SEQ ID NO:154 % CDR HI,SEQ ID NO: 155 % CDR H2 LA & SEQ

[D NO: 156 4 CDR H3, ' | -

(0274)  FE—MSCjli77 S 7F, SEQ 1D NO:151 2§ CDR L1, SEQ ID NO:152 2§ CDR L2, SEQ ID

NO: 153 J CDR L3, SEQ 1D NO: 154 %7 CDR H1,SEQ ID NO:155 3 CDR H2 L% SEQ ID \IO 156

2 CDR H3.

[0275] FE—PESERETTE, };ﬂ“ TRIAFX, B an B A T FIFFFISEQ ID NO: 157 )R85 ] A&

R Pk 1151 30 - # R B Hulk ; BEATRRFS)

[0276] ~ AIQMTQSPSSLSASVGDRVTITCKASQNVGNNY WYQHKPGKAPKLLIYYASNRFTGVPSRFTGGGYGT

DFTLTISSLQPEDFATYYCQRVYQSTWTFGQGTKVEIK

(02771 X =¥% CDR ANkl FRILk

[0278]  #Hi5 SEQ ID NO: 157 F &L EF MR/ 5155 T8 9 whfl SEQ ID NO: 158,

[0279)  #E—NSEHET R, R T ARR, HInEA FFIFSISEQ 1D NO: 159 ) EHEI 2

X (HLfk LI5L Fl - B B, FAEGTTER T4 ) :

[0280]  EVALARSGPGLVKPSETLSL.TCTVSGESLTSYYVHWVRQPPGKGL PW\AGCIRTGGI\TFYQSFFKQRVTI

SRDTSKNQVSI KI.SSVTAADTAVYYCARGNYGFAYWGQGTLVTVS

(02811 EC 1 COR MILh F A%

[0282]  #wHE SEQ 1D NO:159 KB AZE B 4I77 TB 9 thfl SEQ D NO: 160,

(0283]  fL—SEJE TR *Eﬁzi%zﬂ)%ﬂ’mzls@’\%m ID NO:157 0 SEQ ID NO:159 o
BRMAAERX, :

[0284]  fE—ANSEHES R, BAEET BE CORBIW 1,2,3,4,5 8K 6 4 CDR LA (il

Bi- BEBHK), TR COREH -

[0285]
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KASQNINKYLD SEQ ID NO: 161
NIQSLHT SEQ ID'NOQ: 162
FQHNSGW SEQ ID NO: 163
GFTFTQAAMF SEQ ID NO: 164
RISTKSNNFATYYPDSVKG SEQ 1D NO: 165
PAYYYDGTVPFAY 'SEQ 1D NO: 166

[0286]  FE—DSEHEST . FF 161 & 163 (%HE%%MM’J’F‘&EP

[0287]  ZE—ANITHE & H, 751 164 E 166 (;ZE%:};LM»E’@@EP

[0288]  ZE—NSLHEA R, SEQ 1D NO: 161 % CDR L1,SEQ 1D NO:162 % CDR L2 BLK SEQ
ID NO:163 % CDR L34

[0289] FE—NSLiiFrE& e, SEQ ID NO: 1b47‘JLD2 Hi,SEQ ID NO:l65 )j CDR M2 EA A SEQ
ID NO:166 % CDR H3.

[0200] HE—ANSLHEH E P, SEQ ID NO: 161 4 CDR L1, SEQ 1D NO: leijDR L2, SEQ 1D
NO:163 3% CDR L3,SEQ ID NO:164 % CDR Hi,SEQ ID NO:165 % CDR H2 UL SEQ ID NO: 166
2 CDR H3.

[0291]  ZE—ANSEHiA ZH, #4E T AR, 540 BA FFIFFISEQ 1D NO: 167 K% %@%TE
X (Hifth 1163 1 - JBE B Hith . BRMAIREXFF))

[0202]  DIQUTQSPSSLSASVGDRVTITCKASQNINKYLDWYQQKPGKVPKLL I YNIQSLHTGIPSRFSGSGSGT
DFTLTISSLQPEDVATYYCEQHNSGWTFGQGTRLEIK

02031 HA#g CDR INEATF R4k ,

[0294] % SEQ ID NO: 167 i 1 E B 751~ F B 10 S SEQ 1D NO: 168.

[0205]  #E—SKHRTT S, R4 T AR, Gl R T FIFFFISEQ 1D NO: 169 1Y H#E A28
X (Fifk 1163 Bt - HE B PLEEM A ZRX A )

[0296] EVQLVESGGGLVQPGGSLKLSCAASGFTFTQAAMFWVRQASGKGLEG‘[ARISTKSNNPATYYPDSVKGR
FT1SRDDSKNTVYLQMNSLKTEDTAVYYCTAPAYYYDGTVPEAYWGQGTLVTVS

[0207]  F{ 3% CDR fnLA R R

[02908]  #3%i% SEQ 1D NO: 169 (9% K% 18 e 517 F & 10 50 SEQ ID NO: 170,

[0209]  #E—/NSEiiTT A, B A% BT A A h SEQ ID NO:167 A1 SEQ [D NO: 169
[0300]  7E—ANSEHiJy b, $4it T 44 64 CDR BB 14, F7 ik COR MRS Hhi% 1 SEQ TD NOL.

2.3.4.5.6,11.12.13,14.15,16.21.22.,23,24.25,26.31.52.33.34.35.36.41.42.43.44,
45.46.51.52.53.54.55.56.61.62.63.64.65.66.71.72.73.74.75.76.81.82,83.84.85,
86.91.92,93.94.95.96,101,102,103, 104,105,106 111:112, 113,114, 115, 116,121, 122,
123124125126 131,132,133, 134,135,136+ 141 142.143.144,145,146, 151,152,153,
154,155, 156.161.162.163.164.165 1 166,

[0301] FE—ANSEHET SR, 24t TAE 64 CDR B9 ~TedA Hi4k, ik CDR A7 Hui%k H SEQ
ID NO1.2.3.4.5.6.11.12.13.14.15.16.21.22.23.24.25.26.31.32.33.34.35.36.41.42,
43.44.45.46.51.52.53,54.55 1 56,

22



OX 103958544 A W OB 19/68 71

[0302] fE— ’l\;ﬁfﬁﬁﬁqﬂ %%w?’@a 6/ CDR f9# Tchﬂzls fotcoRzmjzlLﬁ@E SEQ
1D NOBL.62.63.64.65,66.71.72.73.74.75.76.81.82.83,84,85.86.91.,92.93.94,95.96.
101,102, 103,104, 105.106.111.112,113.114.115.116,121, 122,123,124,125,126.131.
132.133.134.135.,136, 141,142, 143 144.145,146.151,152,153.154, 155, 156,161,162,
163,164,165 F1 166,

[0303]  FE—ANSEHET R, U T AEH AT RR WHUE, Frid TR ML H SEQ
1D NO:7.9.17.19.27.29.37.39.47.49.57,59.67.69.77.79.87.89.97.99, 107 109,117,
119,127.129,137,139,147,149.157 1 159,

[0304] - FE— Mtﬁ%#ﬂ BT UEFAA BEFE(JWZIS PR A AR X b SL % B SEQ
ID NO:7.9,17.19.27.,29.37.39.47.49.57 #1 59,

[0305]  fE— N SEHEH E P, wﬂT@afﬁi/\n X FBLAE, F)Tﬁi“JEEF—ZT_LiﬁJJZ@E] SEQ
ID NO:67.69.77.79.87.89,97,99,107,109, 117,119,127, 129,137,139, 147,149,157,
159, : ' :
[0306] A ASEHE A, WA A R B AR ATRALIG

[0307) & ASEMETT RS, AR TedA %u/cﬁc TedB B R C R AL & Ho
s

[0308]  fE—A Ly Rrp, ABIFEARANIMESH FHMEE A REER B,

[0309]  twASCrR T, FRANE IS R B B AR BEE / BEEA, BlZE D 50% i)
o AR FIRED . |
[0310] 2% B B A58 PR A R PR R LR B 22 1 £ P 3 B BCRTE I B A AT R A
BRIP4 (Babeock 28 A 2006; Lowy 25 A , 2010) ELEE, BV E — Lo (A RIME 7E B B 3K
18 B SR A 4 B AR R AR AE (0 BCoo FURTE S EERAPER] )« B AU
o i R A OB ) LT U AE B B IR T AR AR R A

l0311] A2 BIR IS 16 E N R P A 4 A E PR BT AF R B LT A BT
£(LD) o ORI S A 50% B 5E R A HARTERY LD (B LD) THEAT, BT LDy T8
P AT | | |
[0312] * i 7 3 T 75 B EL Bk AR B0 4 1003 LDgg LDgs 1/ BR LD, (LD, A FT ELFETEN 2
S RE AR B K B ?«&/ﬁ/{*ﬁl&fﬁﬁ&ﬂ%ﬁj&a?a) T AT z#m«;ﬂl%amﬁ
B34 i o *L,t:FJ’JX&XM&T%%LM% ELIEEFH mmﬁi%ﬁz/\w& WHRRELTEN
BRI ARG LI B BB R ST A x&_iwﬂ%uﬁ E5-5 SO R
AR A A B B A BRI BT R BB BRI R (. TE— SRR R, A AT A
AEIFL B A B UIAE ECyo (1 / BUN T LDy LDgg L5 Fll / X LDy ) — A
Wm@%%%tmﬁmw{wmﬂ TE— AL R, JE— I AR E AT
ECy 2 15ng/ml B4, 51 10ng/ml B /D, B0 Sng/ml BUE D, F55(H Lng/ml BREE A |
TS R A S T FET R B A HL AR P FI KT 90%, BUK T 76% BCK T 50%.
[0313] (&I, ZE—ASEMi Ty R o, A5 ONFF P AR BE A T B 78 B K S B B AR AL T
SRR PAER (Hlintn 23O at e PR ) R ASIAAs.
[0314] AT LAGIANAEEE MM E P BT EME FEH. £ MSHARF. £ TH
S 451 1 qﬂ%thammlﬂwﬂatlﬂ%nWﬁ R T 7R P A A e P, Bl s T
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RN ER K P EREENE N TR B4R,

[0315] FTHERAFE TedA BEHAFH.

[03i6] FH{EB AL TedB E#HfFH.

[0317]  ZE—/NSEHET Eh, MR AR K H AN R R B & B

(03181 7E—NSHETT SRR, AR A R H B SR T L A4 A LUK R 6 20h AR A O R

TedA,

[0319]  ZE—ANSEHEA Ze . HRHE A0 UK B A0 38 S0 I L A 0 LUAK B0 6 28000 A0SR AL LA S B

AP (avidity) BHI TedAs

f0320]  fmASCH BT, %EAV%ma*‘azAZE%%%n)JWHA?%F

[0321] F—AEELHEHET, *Eﬂ%ﬂi&%éf]%éﬁﬁ%ﬁﬁt %w&mm*&n%n%mu&m

S A MR 42 8 P AT TedA

[0322] A SR TR SO R AU S K S A LR YA }Jo %%ﬁaﬁmlﬂrm

SHE KBRS HUE SR/ BEK S 13 B T 5T IR X A kR

[0323] ABIEANFHRANIBL -TcdA Mab HJ3E & F A0 TedA 534015 F , 540 40 2 _E (1)

MEEERENER. } _

[0324] 4R 30 BT A, 0 R A 20 L A R 46 4R 45 10 A O B ML D B0 R R

B %.&%&JL&}%{%%MJH’J%*’MWJ%&% LI, AR E R R L. REERNE

SR A0 M BB R AR ORI, I LA R AT HLIE 300 TedA R TedB (93 11k A 1) B 10 1R

(25), 3 B S BAHMiE . RERE A B TRRAKER (26, 3)  REEEK EREIA D

BAKEE RS — PR, o

[0325]  TEER 5 RLTAT Al T HRsh B R A E A E R TEER o8 bR e BRI R Y

ﬁ%ﬁ%iﬁ?#ﬂﬁ,iﬁﬁ%ﬁ??ﬂlﬂ%ﬁi&%?ﬂ&ﬁ%ﬁ’w}%m&%%jiﬁiﬁ'rio SR, FEPUA TR &
(s B, TEER ERTTA T L8 M Bl bt BB E BN R EN DA, AT AT SRIEE

E’]QE,/\ 5 AR A 1R FE B L _ _

[0326] EHHALA Caco-2 41T, A EA IR T A G508 40 L o B B 3072 1 MLE R,

1 P I8 To) B ﬁ%lﬂ:ﬁ@?ﬁ WRF B E M Becton-Dickinson 4y & Caco— 2BioCoat HIS

SEMLES (BDBiosciences/354802) MAZEIS. IRFE K UL HE A H T A IR

TR J:‘iﬂﬁﬁxfmf: B A e BEL 4

[0327] 8% M, TEVR N ZE TEER ?fﬁuﬁffl%ﬁ%mETf%ﬂﬂw&’fﬁﬁmﬁ 5| A

HFIREZ R, HERTURE IS, FTE— EHE#H’JHJIEWIJQH 24 /NS PR3 I E b (8] 0

BAT TR RHIT N . AR TINDHT 4 /T 18] SR BIE & 5 BT LA P

[0328]  TEER JU % o4 F (55 22 WK BE 8 7E 100-200ng/m] BTG A, B PR 3% 125ng/

ml.

(03207  TEER zD"JEEP&fﬂE‘J % (Wm IgGl) E’Jz&lﬁ@mé 45 2000ng/m1 {51 1 50 %5

1000ng/m1, %440 100 & 500ng/ml HITE FI A .

[0330]  FE—ANSLHETS G, 75573 &tk o 4 1 TEER Y1 m*ﬂﬁf‘ﬁim ECy 9 %/ 200ng/

ml, %0/ F 100ng/ml, 4540145 60-80ng/ml.

[0331]  ZE—ANSEHl 7 b, S0t T 75 R X AR B G B0 VR YT BRI AR B & A 1R W T A

i ~TcdA HFLAEBHL ~TcdB Hiik, b8 F TEER U7 R RUL IR HTRHTIA .
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[0332] fE— A?’iﬂﬂ %%ﬁTa’}waZ’%jZlbﬂt'%‘&ﬁ?ﬁ%ﬁim & 77 7E TEER W 52 *F i i B ik
HITiE . FE— LM R EHFAFRYT -TcdA HL4. TE—ANSEHT R, kR
RHL-TedB Hith, TE—AEHHEF, WEHITE R ~TedA HH ~TedB HNAE. 1
— AN R, TEAFE L EE YN RAESBENTRTIE M LT, £— LK
FH R, FE AR P RS TR R AN E R, E—AEHTRT, HiEEREE
PR HR BT IR BIFIA A I F B B HE A D .

[0333] H—NEHAET, ALFRNERNZIPATUREBLE S BRTE (Tedd B
TedB) , B TR H B) 3 R 80 S nz;IS’* ' '

(0334] @A LHFH, ZNHEE ‘fa%"%ﬂBﬁﬁﬁ*ﬁﬂﬁ%ﬂ’]ﬁ%ﬁﬂ’ﬁﬁﬂﬂ%
W8 P 51 B 1 ﬁ#%%fiﬁﬂ%&ﬁl?fBE?ﬁTﬂﬁE@tﬁf?ﬂﬂ’J#%

[0335] (+-/1\I}3ﬁ7-”%#4 *ﬁﬁﬂilxﬁﬂﬂﬁﬁﬁtﬁﬁffﬂﬂﬁ% 15Jﬁﬂ+#%+¥lﬂﬂ%ﬂiﬂﬂ‘3:’&
7

(0336] A NEHHEPR, ARPHTABEBERNNNES MLE, Gl A 3 M
% @Jim 1,5.6.7.8.9.10 ux%%/\u %‘-l:é’é%i&lﬁﬁﬁﬂﬁu&}%‘fﬁ@aﬁﬁ MiﬁJz Mrm

‘é”rP I‘Iﬂt ;ﬁﬁ’J#Vﬂéﬁ?‘Jﬁr‘rJTﬂu%‘,ﬂ uiﬁﬂz\iu%w\

[0337] AL~ AL R, Piih g &4 T RHUREIK, 0 2 2= 20 KA 3.4.5.6.7.8.

9.10411,12,13, 1415 8 16 Y. FE—NSEH RHP, AL A ARNBRED 3 K. %S

RS BN TR/ R P AR/ RERDRIEFEERK, NHEZERRA, AN BIRE
BB 3 IRBE B IR A, B3 B £ A Pe fr BB, TEMR EZ@ L A (27, 28)

HATHI B R OEER (24) PRIEFEEK.

[0338] © FE—/NSEHET R, Hi ~TedA WM 3 RSB E K, Bl 3 & 16 Ko

[0339] FE—SEHEA R, P -Tedh FLEL S 12 K.

[0340]  FE—MSEHET R, B —TcdA HilkL4& 2 K.

[0341]  ZE—ANSTHE Kb, L ~TedA BUKTE TedA BB R S5 & 4 T 45 &

[0342)  fE—ALHEH P, P -Ted BIIALE 2 IXBEL IR, 19J11uz&\u

[0343]  ZE—ANSEHET R, B ~TedB HUATE TedB MUK IR IRE & SR TF 454 .

[0344]  #F— ’n\iﬁﬁﬁ T AR AN TN A RIPLAE b@ziﬂ%ﬁiﬁ%%ﬁnﬁﬁx%?m

NS N EENT BN A— A B S ARABES T PR, NTHE—F%

T EEY. JEE T RE AL R IR R R HIEAL, uzﬁﬁ%frﬁfﬁ% Mfﬁﬁﬁfﬁza?mﬁ% "

B R AE D B8/ :

[0345]  FE—ANSEHET R, SEIR MR B RN, Bl A MA B .

[0346]  fE— AR R, B AT ﬁ-B’J?WKEﬁ %E/J#M?ﬂ‘—bﬂﬁﬁ’#i{ﬂﬁu 003

027.078 MBI BRI .

[0347]  FE—ANSEHETT R, FT TedA Tulk, Hlnst s EHWHJ 003,027 1 078 HI B ¥R

Z, AT AHTE 0.1 - 100ng/ml, B0 1 % 10ng/ml TR P HI ECqo BUKTE LDso o IBRIRER

A 75 50-100% B8 BB P BBk 3]

(0348]  FE—ANSLMETTFRF, U TedA Hik, Flnst ) & HEEL 003,027 A1 078 MBI MR F

&, 0 BA7E 0. 1 - 100ng/ml, it 1 2 10ng/ml & Bl A Y ECyy LAKFE LDy s FIH RIRALE
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A 7F 60-100%. 70-100%. 80~ 100%;!290 100% B30 Pl 9 Fr) e KA o
[0349]  FE—NSEHETT R, BT TedB ik, 04t 3T AL 003 MBI BRI B % Tfiﬁ%E
0.1 - 100ng/ml, )1 1 & 10ng/ml i PRI ECso LA SKTE LDgoo B’Jﬁ?(&/ﬁﬁﬁ@ 50-100%
F4) 9. T PR B B R A o
[0350]  ZE—ANSEHETT AR, Hi TedB Hitk, i ﬁn%ﬂimww 003 R KR E, TE%WE
0.1 - 100ng/ml, 40 1 % 10ng/m] 6 P B EC,o LA K TE LDgyos (75 20U BT 7 60-100%,
70-100%.80-100% B 90-100% {175 BBl P4 ) 8 K kil
[0351]  FE—ANSKHEA R, RUE T RBARAN TR A, :&u%ﬁ?‘ TedA EMMM’J
AV ERF TedB BIHUEA A BER T TedA MPTA SRR T TedB MHUANAS.
[0352] %33 F TedA BOHLIREIH &30 % 2 S HE BT TedA b B AR R S A B R i 44
& REDLBERANIREG A RMHURILHE . _
[0353] - 4 5 F TedB BOHL MR B 4L A58 % R FE 4T X S5 TedB b 1 78 R 47 (0 BT A4 1 41
&, RE D AEFHNRE L& HERNIEKIAE.
[0354] A& HEHE 2,3,4,5,6,7,8,9,10, 11,12, 13, 14 88 15$¢Tﬂﬁﬁi Wﬂﬁuz 3,4 85
5 FhHifA. _ .
[0855]  ZE—ANSCHE R, SR T — W# —TedA HLASFIPH ~TedB FLRMA L, il in 3
sPL -TedA Hifkh 997 IF BIL-RHT ~TedB Btk 1125 A 1151,
[0356] Bk, $Rft T —Fidi ~TcdA Hifk (HEE B SEQ 1D NO:49 th BRI E
BERTERX AR SEQ ID NO:47 th RIR MR R ZX ) SHAH -TedB Hirk (F-—
Rt ~TcdB Bk B SEQ 1D NO: 129 BIR () R AR A SEQ ID NO: 127 Hh SR it
AIASX, 5~ Fh4 ~TedB HiME A2 SEQ 1D NO: 159 w1 5% (0 EHE AT 45 X f1 SEQ 1D NO: 157
hERKBRETT AR ) HAE.
[0357]  fmZASCHETA, THWJWZIS%QA%HE%?TFH’Jm%%}?m’m% AT £ 4T
JR L B AR IR R AL B A R R A o
[0358] AR HIEARML R M A R IR MHUA (FFALRAE SEQ 1D NO:49 o BRI E
BEFEHIRD SEQ 1D NO:47 = Bk KR Ak 5 41K ) Hi A I Tedd foR s (R IR A
(03591 Ak B IR HR A 2 A R B 3R LB B4k (5 5 SEQ 1D NO: 129 oh R E
HEFEFFI SEQ ID NO:127 EPMJ\E’J% BT HIBAE, B4 SEQ 1D NO: 159 o M\E]*ﬁffwi
JFFUFI SEQ ID NO: 157 EPE/J\B’JEF"%I%&‘UP/H;L%) HEAH TodB B4 & X IR AL .
[0360]  TcdA BR TedB 2 3% A2 1 X 1R 28 00 AT 38 of A 490 9 B 40 B AE4T I8 24 O A0 1
@&%ﬁkﬂﬁh{ﬁﬂﬁ#%ﬁﬂf FAIALA AT o IXRER T IE I SO B 5 AR L
ZNOER uﬁﬁﬁ%ﬁ%ﬁgﬂdﬁﬁfﬂﬁﬁ%% T S e A4 O /)N Fr B AL
RIBRA RS . 7T & e L BB T B = 2 BRI B KR AL = R K . G5 & BRI TT
DU I B A TR S . ZE T — NSRBI, NUR Sl SE B X Y 4k fh 27T T 48 e i
AR BARG SRR KRS, LB, TS AR B ETUAR R A BREREE
EHARMOLCERERER SRR,
[0361] &XKﬂWE%Z&?ﬁ%B’J#%WQmB'JT*fzt'T;iéUiLﬁﬁ%P%ﬂ%%érJr R Ik, 2
R T BT TcdA 5 TedB HI4E S B SHRIHUIA, BT i T AIHLAAAS SR 1kt
AT — X TedA B TedB K& &F1 / i%ﬁﬁwﬁ%mﬁ ol 2 ST P o) 3% 46 85 1) 455
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& - /I\S&“ﬁﬁﬁ"f#: IR RHUA S & 'ﬁZ:jUPLJéWMBI‘]FJ(Ji%u FEFH—AERETT
%EP A BT AN 4 S A ST AU S A I RALAEARA / B REBMEL, &
H—ANEHET R AR YR T 8 TR A G & SERHMTSE IR
o FA A B 3R A B 5 BT IR R AL AEAB AL / B B IR AL
[0362] %2 SC L BT 5004 T 436 ) A 4508 P O 4738 24 7 ok s o, B @ i A P 3 % MR
ELTSA 5 BTAcore Il 5 33347 » 36 38 SCBELUT LA S TedA 3R TedB B4 & B A0 K B U470
E/J/u = UZ&ZJI\?J‘

[0363] A —DSEHET P, BT AT -TedA BHT -TedB Fiidk, F5 51 & A8 P M 4 3
R B B 4 £ 0 P AL O B v, BT T TA B B IR AT 2 A0 BT I SEQ 1D
NOL73 28 194 BIT— BT R PR BEL A & Gl T & R B A — AN BB AT IS
%, 1§Jtu%zztalhmz!s (R ) 2 A0 D R A ) TEER WE ), 3 B ARSI FIAE 156 345
PURHL ) R P2 AR G,

[0364]  BEIHAE—ANTTTH, A4 #Wﬁh&TMmﬂmIDmNB 194 F BTN R IRST
PSS G IETE E KT

[0365]  #E - AMNSEMETT P, R\EE KA HUA RS L0nM BRFE D, Flan LnM 8K D HIU0
900pM, 45 51 & 800pM, 700pM, 600pM 5L 500pM, 147 60pM X BHLE KA ST«

lose6]  fr— ALy Eoh, KM R4 X TedA 8 TedB B A B E— DB,
FrBAXTRLT Tedh 1) $1827-D2249 B F [ TedA123, FE— DB, iy B X R F 542
(2205-R2608 ] TcdA456, 75— STHE A, B SR T TedB [543 S1833-B2366 K
TedB1234. |

l0367] FE—NLHEH RSP, MEARFHHAEREA S EH 200ng/ml BE D, Fil 0
150ng/ml B 2D {mJizu 100ng/ml B3>, HIA07E 0. 1 & 10ng/ml HIFEHE P K ECsoo

[0368] VR4 i BN R4 B MR b L7 E IR 98 BT PR B4 BCor R AN 55 — PRI Z F
PR EE A 15 P B 4R 2 EL T 78 BT IR 98 BB PN B B G BT

[03691 3 Rt , A4 5 B B 10 ¢4 R B8 9, 1 B #E 786 F 50°C 4930 60 8K 70°C BRI R AR 2
(.

[0370]  ARE AR U B HLIARILLA B AH T HH FIME U — A RE AR BRI R ER
(of f rate) . ﬁ%ﬂUJ T 2 R G ARHURRTRE S 1 FE 2 BT B ) TEER 35 M B4R

S EINLEIH RIS R RIS B TE R R BB N S B R ik (BRER) MRl

R/ ”2#)”%%ﬁ3?%ﬂfh ® (RBEE) EHEL R R

(03711 48 ll Kabat %5 A Wi M B4 % M 25 B i ] AR 4 *’]W*Pf]?ﬂi%ﬂffﬁﬁﬁ %
A% KT Kabat HN, 1987, in- Sequences of Proteins of Immunological Interest, US
Department of Health and Human Services, NIH, LISA(ETquj“dedL ‘-\'-A_FA (L ) 7
5, |5€L‘fm:’%ﬁﬁﬁ?aﬂ’3it7‘i5’i* AL ARG T AULH B,

[0372] - Kabat ﬁi%un«é/ﬁQEE@XTTP?%%@ﬁ%W%Wﬁ% SCBR 2 BRI
BT AL B e Kabat 958 R BB E D U £ R ER, Xﬂ”‘?%ﬂi—f}"{ AL IR
KISR0 R oy (FE®RWRERIEE T RER (CDR)) E(J‘”f’?ﬂji?ﬁ)\ AL L R
B [P0 B TR 2 5 “HRYE Kabat 45 B iR 51 LR Sl i 48 2 MO LA A IE 7% 2 Kabat 4

2,
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[0373] BT AL Wﬁm CDR {2 F 4R 48 Kabat 42 ?f}nﬂﬁﬁﬂi% 31-35 (CDR-H1) . 7 %
50-65 (CDR-H2) 1 3% % 95-102 (CDR-H3) L. SR i M #E Chothia(Chothia, C. FI Lesk, A.
W T.Mol. Biol. , 196, 901-017 (1987)) , % [E F CDR-H1 KIFF MFREE: 26 HEIH 542 32, [EI Lk
AR R M, A e BT, ‘CDR-HL? BHEFh3E 26 & 35, Wil IT Kabat %5 R4
Chothia’ s $HFINFERE LHIH AR
[0374] ~ 4% %% 7T 3% 45 M 4L CDR B T Kabat 455 B 4T 5 24~ 34(CDR LL) B g
50- 56(CDR L2) FnikEE 89-97 (CDR-L3) L. _
[0375] 7&/51%EPH:H%B’JWZIS’TWEMW@Qu%ua*mfm_jﬂ’u-‘/Z*W‘}‘ n]‘ffﬁﬁrf%féiz\
/WAL B EIK/ BER, o R B 1 ) tu#%‘r -Fc gbA R A BME L (EHMBRR)
LIk 4ty (B aniE e T?[UH’&)?K Ak SRS AR R AR, SR 2N LLES
K % B A R B AT R
[0376] 42 fbk ) 8 ik AR AT 2 4 ) 7 v AL 6 2%:5,%, E*JL(?I?FE@CT‘J‘:QEBH@M%
BR A R AR AE YRR B E 1T, &ZKEF‘IEEF’_*%‘gﬁi(”@%EK % BRI (. B
Ak 55 5h B B0 M A R, 75 03K e R B T E MO . SR OB A 027 B Ted B F B R F
SEQ ID NO:171(Uniprot B 3% % C9YJ37); 3k B #% 8 A 027 9 TedB ) FF 3 7% + SEQ 1D
NO: 172 (Uniprot B35 COYJ35) .
[0377]  HLR B KA LE— Mr%oﬁﬁ%jwj%wﬁwwuﬁﬁf*f&H @ EE Tl an
Y H—E 5 |
[0378] I @ i 4 P AN S0 I R0 LT R A F A, Uh Mk Ak A B IE R B IR Ok 3 8
St HE KA B, BBy e E R D EN, 2 0, # & Handbook of
Fxperlmenta] Immunology, D. M. Weir(ed.), 28 4 % ,Blackwell Scientific
Publishers, Oxford, England, 1986) . B 4J ¥ 2 B M h W 0 de VL KB 4026 2F 3%
DEERAE . RTINS B BRI K BT 2 B 4
[0379] B 37 [ 4T 4K AT i AN AT B A0 B AE AR 7 9 90 0 A4 AT R (Kohler&Milst
ein, 1975, Nature, 256:495-497) . = M?#ir%wk A B 4 0 2% 58 % R (Kozbor %
A, 1983, Immuriology Today, 4: 72) F0EBV~ ZYA R+ A (Cole % A, Monocelonal Aditibody
and Cancer Therapy, pp77-96,Alan R Liss; Inc., 1985) 3Rl . )
[0380] 7 % B = 45 By 471 4 28 T A58 2 ME’ZHW@&;L%/?EMLL 3 R 2 IE ML 4
Babcook, J. % A , 1996, Proc. Natl. Acad. Sci. USA93 (15) :7843-78481;W092/02551; WO200
4/051268 F1E 7% ) 852 W02004/106377 m 1R G 77 125 16 38 1 7% A 7 470 14 1 S5 A Uk
B 40 7 A ) S A R AR (T AR X oDNA SR 4k
[03811 A U4k Hitk (H 44 CDR A K 1 14) %ﬁﬁ * B 1FA#M+E’J ME
AEHAREKX (COR) FMREANABEREAS FHMEXMHE T F (B0, 5l W
US5, 585, 089;W091/09967) . J37 3 f#, 7] Bt {4 T #5 B CDR HOH% 52 4 e s SR 2 1 A E A
CDR( % W40 , Kashmiri ZEA , 2005, Methods, 36, 25-34) » AVEALHLIA T AT LA ok
5T CDR i HWHFMWPE’(r/\iz/\M%&&% .
[0382]  ASCHF BT, R NBRHE ST REHRPUED T EFRGUEN T, E
R/ B jfr"%’&a%lﬂﬁ*ﬁﬁxwﬁﬁi B, NFLek) E’Jﬁ’e&%ﬂ / BT 72 H 4R P
BB (BB T ) B—AEE A COR (BHE, LB, — I Z AMEMEHY CDR)
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K T4k, 2 W Vaughan '—“})\ Nature Blotechnology, 16, 535— 539 1998, %E—/[\S\EE[EE%

o, BN CORAEALHE, T 2 45k B 2 30 3k CDR HI4E — AN e 7 0 R B TR R AR —

RENERE NFIFWYE (S 0B, Kashmiri %A, 2005, Methods, 36, 25-34) . zJE—~

SEHEDT R ACK AR B COR I — D EREA KRR B R BB EAGUBHR. £

%~4\s§ﬁ&ﬁ$¢,wmw,m COR M — 1 HIF R B REEE 2 AT,

(03831 245 HH CDR HURF T M phe iz TR BRI, BT 2 £8 CDR ATV Bt AR R / KB,

P f61 305 224 1 S (R T BB B M SR 9, B3 B RGN R X . 3 23, AR 4R

v 4l E*JJ\JMH”%E%@ & N IRAHE X LA AR ST R R CDR ) — Adzz’\s’ﬂ&
gk,

[03841 Bl ik, 7F— 4\5?%7?@73%?%%%%%%%&%A32%%8BSAWJGWZ&EEEPEJ&%

a3 B A2 R BRI AR A # CDR.

(o3ss] 1 FIH AR A F 58 6 SE A5 B KOL NEWM, REI. EU. TUR. TEI, LAY 1 POM (Kabat

s, B ). i, KOL i NEWM A 5%, RET A T-4285, EU, LAY A0 POM Tl i F 4%

Ffest. o, WALH AR RT S X7 FI] 1 :http://vbase. mrc—cpe. cam. ac. uk/

[0386] &Zﬁiﬁﬂn’])\dﬁw#ﬁiﬂiﬂ *“17Fﬁ€u4‘~u?‘ﬁ$%§l%dﬁ%’mﬂ#ﬁs H BB, 7]

187 BB SRR T R R A R 20 X ) VR

[0387]  [EIFEML, FEA & WA M N BAL TR, MR S0 BH 52 A HF 5 X s e

TR0 91 o 40 0, T4 28 LA B TR AR T 12 32 (A A SR B R T B I A7 A U T B B

#, A R T R B X P L BRI TR, UGB AT N TR AP R AR R AL B B R ILHIER

# (&L Reichmann % A , 1998, Nature, 332, 323-324) . By {EXFFHBRALRIEF R IR B M

KB ISR S BT 6 B O B AR TE IS o T 3 AT 88T A U W SZ A BR IR b TR R R 77

RIRT W091/09967 :

[0388]  —HRT =, AU B4 T A TR I HLIB 51 A AL o

[0389] A< R BIIBHRAL T 55 A 3T ob o8 FF B0 7 B B A6 B 80%,90% . 91%. 92%. 93%9 4%,

95%96%. 97%. 98% B, 99% KA LU I )

[0300] NACHEATH,” A—M " RRENFHFEFIPHERS EMLE L, RERBEE

FESIZ R AR . A SO T A, 7 ARBME 7 e, ZEXT PN PR B L, &

%M%%EWWZWEEWM%QQWML%ﬁ%ﬂﬁﬁﬁ%ﬁ%ﬁﬂﬁ%gﬁﬁﬂﬁ%

B TAEROEERRT

[0391] - FNER MARHMEAR (AAFFRMENEER)

[0302] - MUEMR KB EER (AARM B EER) ;

[0393] - RAGMMAAR (RARMEMENEER)

[0894) - RABMAAENK (AHSENSNEER) K

fo395] - #Hﬁﬁk@ﬁ%ﬂ BMER (BEEmMmsE E(J%’L%PI& )o

[o306] [F] — M FIAR AV M E AT A 5 W o 5 (Computational Molecular

‘Biology,Lcsk A M. ,ed Oxford University Press,New York, 1988;Biocomputing.

Informatics and Genome Projects,Smith,D.W.,ed., Academic Press, New

York, 1993;Computer Analysis of Sequence Data,Partl,Griffin, A.M., F1 Griffin, H
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G., eds., Humana Press,New Jersey, 199‘4;Se"quence Analysis in Molecular
Biology, von Heinje, G., Academic Press, 1987, Sequence Analysis Primer, Gribskov, M.
F Devereux, J., eds. ,M Stockton Press,New York, 1991, T NCBT 3K75 K BLAST™ #424:
(Altschul, S.F. % A, 1990, J. Mol. Biol.‘215;4'03—410;Gish, W.&States, D. J. 1993, Nature
Genet. 3:266-272. Madden; T.L. % A , 1996, Meth. Enzymol. 266:131-141;Altschul, S.
F. & A ,1997,Nucleic Acids Res. 25:3389-3402;Zhang, J. &Madden, T. L. 1997; Genome
Res. 7:649-656, )
[0397] 7’ B 5@#1&%%@%&7@‘4}{@@%%%&&%& iﬁynﬁ?‘?“f/t’n\{ i)
LA & B N BR F Fab. & 4 §9 Fab. Fab’ . {& #i § Fab’ | F(ab’ ) 2\ Fv. Fab-Fv. Fab-dsFv,
B F T A (B VH B VL BR VHHD L scFvy 4 =4 B f’?ﬁﬁi X -scFy . X B
PR S BEPUIA, MBI LR LR F— MR G AR B (2 4, Holliger Al
Hudson, 2005, Nature Biotech. 23(9) : 1126 1136;Adair FI Lawson, 2005 Drug Design
Reviews-Online2(3), 209-217) . FHF 7= A 0 IS IX BB 1A i BR (19 75 vE 10 A AT 2 4 N
(% 045040 Verma 2 A, 1998, Journal of Immunological Methods, 216; 165-181) . }Eﬁﬂ:zlx
o8 T EG TS B B4 L 1 R WO2005/003 169, W02005,/003170 it W02005,/003171
PR Fab F1 Fab’ A B, SHMHUARTTELIE 46 51 51 0 XURF 5tk 35 TT LU 200 SR 1
(& Al W092/22853 Fit W005/113605) » 745 3L %JJ!J%FTW%‘:F% ﬁ/ﬂ]%ﬁﬁ £ %71
R 1, BB A E R /FﬂﬂﬂfPZEF_LH*J ﬁifTﬁH :TedA 1 TedBo 3K B AR SRR A FRRIH AR I FT
A K T LA LU RE 77 2RI SR 77 A2 B 9 45 4 311 AT TedA A1 TedB 88— BRI
[0398] %E'“"I‘?)Q}‘JE%‘%EP,*E@EZK’\%WQH‘H}‘HMMET#% TcdA B TedB 4&HIARES
B, B REERE A4, B0 Fab 5K Fab’ A B, F1— AN/ B ek 5 FOE
B g (dAb) , 914040 WO2009/040562 Fh FEIR Y .
[0399] FE—ASEHE R4, ME B S WAL, i 41, Eﬁgtum TR
(IR ARERE (VH) FIETARERRE (VL) BOXT, BNt W02010/035012 spHk i,
[0400] ZE—ANSEHEA R, BA T B Fab 58 Fab’ To{t B AR (8] 6 SORBL B 6T T 88 45 44
B S, FE— NSEHET R R, Fab B Fab’ BB TR R BOST 88 45 MO 04 Sk,
AR EARZ NN, £ /l\iii‘&:?‘i%fiﬂ RIEA K HIZ M & EE LA B &HE
GEARr A, AN A ST R VH/VL SHEME T B &R B4 AR |
[0401]  ZE—NSLHETT A, RIEA KR Y B% N BLE R E 4 TedA Fl TedB,
[0402]  FE—ANSEHET RH, BIBEARBNENUEEEES MBS Todd, fll ALY
# 5 FH AT FR AL A R4 A K .
[0403)  HT LA B T0 A B B0 46 4> 7 B0 Th 8%, 8 B R T RE T B B MO T b B, R K
REMPLAS FRIEEREME (WREFENE). HlW, 1652 X 2T L2 A
IgA, 1gD, IgE, 1gG B TeM &5t Rothut, LB Btk T A T 677 Flid I BB E A
RSB B A TG 18 52 (X G5 M35, 45502 1G1 Al 1G3 B BL A0 2 R £l B,
UEMBHEDTHTHT BOHFEATFERERN L8 ( {5 404X A T oh R SR Eh B
JE) B, AT 1gG2 0 1G4 IR , i 30 8, 38 7] o 3K 404 o (X 5 M 3B PR 31 48 4 45 0
A S oh A8 241 04 BB E B ECE AR EUBR B 1864 0 F (1 Angal % A, Molecular
Imnunology, 1993, 30 (1), 105-108 FfIRRT ) » AR BA N R RS, BT IR H] 2277 £ Fb
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EEE . XS A AR BB Bk T T RO F A7 E MR DA R 5
1% _E#%T&fﬁﬂ@ﬁﬁ%%\ BRI IR AL R EE B A R AR AL FI R A B
HR R A FE AR A0 8 LA B RIS RO R PR T S S R B R IR R 2 (P B
BURSEM) KIE K (W0 Harris, R]. Journal of Chromatography705:129-134, 1995 F#ik
B) .

(0404] F—ANEHH RSP, PUEEMAE CHL &3t B AR a8 CL 45K (x B
Ao

[0405] A4 5 T EIUGUIREUR B SERMEAN / B E AEH, M T 2 114 IE B A7 BR
SURTT. B UUBR 7 T B B gk TSR n B BR R 51, 3D 454 PR A ERART G
R TR &M, SHEA (D) z%”(%féﬁ%‘ﬁ)iﬁ%%ﬂﬁf&i’%@%%%@'ﬁ?ﬁ?ﬂﬂ‘
[(¥) pHo £F—ANIEBI A, AR B B HUAFT  BOAT o TR AR RS 25 R X0 PER
7 E N5k (M B A ) O 24 B WS R D/ A RE PR AL AN / SRS AL A L
/s B :

[os06] (XML, A K AR — AT HE L RET 2 TR AL T EL T 5 B BT VR 1 R R 6 5 1)
S (1) 2 o, 25 S (7] 0 %8 o, 00 A SRR o 0 T L) 43 S A R R R, (5 i —
/II\E'JZ%'/I"ﬁfoJZ‘Ti%ﬂ%@??ﬁ%ﬁﬁ'@ﬁﬁ’%’(%E@iﬁﬁﬁﬂ%iﬁﬁlﬁ%o B, T 5N SRR
BT S B P SR BRTA B . B, W R4 TR AR A ol 8, M MEE S A B
FRAERIRAC pTo BRI pT I, B/ NL MRS B BB RS . B,
ALl i R, Ii“%%?fﬂ%ﬁiﬁ&ﬁﬁ%“%%ﬁﬁ”?MZISEEFTBHHWEEKWJ:*EFE]FME
‘]ﬁ:.o ’ :

[0407]  F2/F )4 **+ExPASY http://www. expasy. ch/tools/pi_tool. html, and http://
www. iut—arles. up. univ-mrs. fr/w3bb/d_abim/compo—p. html, 5] F T ¥ H1 44 5 H B
HH ‘

(0408) [ S, W {8 A 4% U B S AR T IE 2 U5 VE R U3 AR R W IR L RO L IB BOSR AL D5
ﬂ‘ﬁfﬂiﬂﬁiﬁ\%ﬁ%ﬁ@%%ﬂﬁﬁfﬁﬂ%lﬁﬁﬁi C 40 AT F3E 24 77 1% 9% BlAcore, [EFRIE I /0 5
MRRMBEAZARELRSEL / LHRUE.

[0400] A & B M Wi & w5 R AL UL E B A 2 E KX T Tedd B TedB ) 3%
il A 1 AR B A S R A iZﬁB*J_’E%ﬁTiEii‘IVF%%%Uﬁﬁﬁz%ﬂﬁ$ '
% 4k 18, 43 HE ¥ A CDR(Yang % A, J.Mol.Biol., 254, 392-403, 1995) . % K
41 (Marks & A Bio/Technology, 10, 779-783,1992) . K B #F & )T BE BT
o (Low 2 A ,J. Mol.Biol., 250, 359-368, _1996)'\ DNA Eﬁ(. 40 (Patten % A , Curr.
Opin. Biotechnol., 8, 724-733,1997) . W @ & /& & (Thompson % A ,J.Mol.
Biol., 256, 77-88, 1996) il PCR(Crameri % A , Nature, 391, 288-291, 1998) . Vaughan
BN CELE) B T IR i T e '

(0410] A EHMSERFRMAERGHA PP RER TEB D FREE.

[oa11]  HERT, A ARBEREANRBEEE —NRENHNGF o R, BT
AR BN NS T, BEEUERERE AR TR PN ERELS N
PERISY F. HBHBIRMBERE M 5 T KU T B, K AT B AR AEAL 2 BUE A DNA VAR
&%, L ik R R E RSO R FER RN F . T RBZFERRNS TRE
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EHUAH AR RSS2 A (20, Hellstrom A, Controlled Drug Delivery, %
20, Roblnson 2= A, eds., 1987, pp. 623-53; Thorpe —T"f}\ 1982, Immunol. Rev. , 62: 119-58
Fn Dubowchikﬁj& 1999, Pharmacology and Therapeutics, 83,67-123), #&EE’]{{,%?T/%
A F545) 4 W093/06231.W092/22583 W089/00195. W089/01476 AIW003031581" EP%%AB’JWZ
BE, ?&W%%mﬁl’:‘”ﬁjﬁgﬂiﬁﬂl Al EA DNA/Z mm W086/01533 F1 EP0392745
SR B R S B

[0412)  fmASCARFTA, R AT L B A Ei,fﬁljﬁuiiaﬁ;.ﬁt't‘;’#}‘nﬁsﬁwiﬁt&)a
B A B R AR TEAE B BRS04 B B St A B 451 i DNA L RNA S 30 Bt fﬁiﬁflﬂrw? el &
TS B L O A 2 BB B & R 4 K SR R 52 B [ 461 S 5% S Ak A BRI AR I NMR
Bk ESR itk 240 W 4L & 4 o

[0413] ﬁ;bxﬁrﬁj\%uJ@;@BgAmmJMyﬁiﬁdﬁu 111In %n 90Y, Lum Bk 21384 252,
& 192 Fn48 188/ £k 188 ; BRI 40 B R R 00 S B AR TR DNA S5 S A T ) 42
A2 ERANET B o

[0414] UMMM FRIEE KA. BRSO F & E K K g B
(RS SRS BB, HARE AR BIANE R ER R T RERE . #2451 AR FHE #
RO EAREC A BBRENAERRABER RO RIS R, IR FEE T o - F
WE. B - TR MBEKEF M/ MATER LR E 7 SRR LT R RS Y) | i 72
FRAUBRAT — LA A B 0 0 5 A T B0 B At T, B A A 2 Y 0051 0 4K L BB T« 1 40
A -1 (TL-1) A T -2 (T1~2) L 40 0 [ W 40 D 42 7% Y BB 7 (GM—CSF) o 48
X RN BRI T (G-CSF) A KEF (NGF) Bk biklﬂ¥$m%féuﬁ%k§

[0415] BTN/ T A6 B T s W (0 TR A . FT R 5“%JD"1WJJ1§I@.J‘£%FFT
[N B NSRS RN HE W 5 Sk L BT e A 2% u:r{ﬂ’%zsﬁﬁ}i% (FHFiEwT
BEWTE AR ) A O IR RSB T RTAMEA S EHUAUAESE RN S
BET, BE S NEEEF T 4,741,900, & HH0EE FEHORD EALDBE . Bt RS, B
YRS Z R R S LA BENEYREL NIEYEEONEY R
& M B LS R o R SR AR BT R SRR e TR
SRBLED GG RO R EREEKE SELREDRICH %--L@J?&aft,\@ﬁ‘:cz%/%
FAR R ICE G s UURAE ST M 46 1251, 1311111 1n 0 99Tc. .

[0416]  FE5H—SEfFIH, W}ﬁ%%"fﬁbﬂh%ﬂ@%wzléﬁﬁﬁ%u/jio&J UK G5
i/ BRIRSUA T I R T e RS . T B RN 4 T S 4 FiR
SY ARG EEASAREREE AL LA YHI I W005/117984 R POiOF FCY i
Yo

[0417] MM F B AW, HBHTURSRNBRAEENREEY, 15' WifEik i
EAR Y B e R s A W b B WA S R R BB 2 38 A B4 32 BIUR 20 B 8 W) an [
LHESREH. o » ‘ | _

[0418] FEZEF LR A B SY B0 BB KT SRR A — B E AR PR
.

[0419] & REREWK R AL ORI RSB ERBOIHER (L7 B K (R )
B (ZIRE) REATED, SRR (2 T8 P AER (278 ®
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Jim’L%

(0420]  HABMRRGENRSYEEIE . BN HRE AT

[0421]' WA AT “HTAEN)” B ARLEE RS RT A 0, 91 40 B e B R IO 1 R 0
U By SR BE W AR SE . FIH R NY MEFERREL AR BERERAY. NIEMW, XS
TR B — L5 /ﬁlTﬁ’ﬁﬂ’Eﬁ#ﬁiﬁ&’??’%A%ZIEUE’JEE%@B’JF%EGW%

[0422] B4 WH K /BT 5 7 AR Ak, {8 % 7€ 500Da 2 50000Da, 1 41 5000 & 40000Da,
{61 40 20000 % 40000Da #] -3 4 F B VS FH P9 AT LAY B M2 T 7= 4 0 49 28 3 )
72 L 5B 25 28 U Gn i R BT K 1B IR A T R e B B R G WK/ (X Tk, 2N
Chapman, 2002, Advanced Drug Dolivcbry Rov1ch 54,531-545) . KM, B4, HHREY)
%ﬁﬁé‘ﬂ'\#rﬂ)\f’ﬁ’lﬂ,Tfﬂﬂﬂﬁﬁd“m)*ﬂméﬂ’f A1 4 44 A /s 4 T B4 4 B #4 5000Da
HFBIRAY. XFHp R (frﬂﬁ%ﬁPE’J)’“ﬁﬁ A ARG B ﬁ?%%ﬁuﬂi
£ 20000Da & 40000Da f] 7t Py E’Jﬁ?ﬁm%AM

[0423] EHHMREVOFBREZEREY, GIOR (228 RLEBHRFEER (L=
) DXEW}:% 5 8 LA 4E 49 15000Da 2 £ 40000Da (175 A 99 T &,

(0424]  fE-ADIEGIF, W T $7i@§ﬂ’]?%u%§5§ ( Z7-8%) (PEC) ¥4y, E— A
TZFT%”f?U-EP,?fLT/T‘zETM/iih L, 3 ELT 8 A T 500K A B P AL 7T 7T 3R 75 1 % SR N B K
U R R B RS, O BT AR U B R | WA B R B AR IE HE PEG 2 T X
B T K ARHBTTEE T4 0 Fr B e, T {56 PR 4 DNA A TR A B (5 54, USs, 2
19, 996 US5, 667, 425; W098,/25971, W02008/038024) . 2 — ML, AR HIHITLIA S T A5
il Fab fr B, Ero gt 2 1L EER C Kﬁr”r‘ﬁj:k“l’\]'""/l\ﬁﬁ?/l\ﬁ%@é? A SV RL 4 F
W . 1E X, 7‘:%9!‘E@fiﬁ%@?&ffﬁﬁi@‘ﬁ“%‘@i%/l\f'?{%’)?ﬁl@/ﬁ“?%“ﬁi%‘ﬁEl‘]i‘xéﬂ)’ﬁ;'ﬁ@&“%
%H’a{%tﬁﬂ’ﬁ*%t 2L ] B FEEBASEEZ A PEGC 20 T

[0425] 3 244 AT A T i H B 10 2 2D — A 2 R BRI A B BR B L4 S 3 4% PEG
BT TBEREBHHHRARBRNE—AREWS Tt Ay H 4 B A T BR B E B
FRRFENWR T SN EREY 2 M, SR, 7 - K. AREREE ST
I ) F B’JJ@?_%,.:\ IR LA A SR R AT A 01 B SR YU MG A0 A DR R RAT A
L/ “f&'%ﬁ"lE'Eﬁ%ﬂﬁi:ﬁiﬁ%%%%’fﬁiﬂ’]h%ﬁ?E’J%J%*Fﬁﬁit#‘ﬂ7FP TEHIR A
AURMEERAY, FIdREYE S RE RN o - B 135 BR S 1) 4 it 2 T
R U5 TP e A SR T TR ZJ?‘“?ENLSZ )uuﬂi% EAFHRIEM R AT 3R (BlaR
B Nektar, LABTRR A Shearwater Polymers Inc. luntqv1lle AL, USA) E “SZ—H@'H AL
ST ¥ DA TR T R 5 S R o &k, HIEH PEG Rk i 20K EF‘f‘ﬂi% -PEG- FE (]
M Nektar; Formerly Shearwater; Rapp Polymere 1 SunBio 3£ {E'f) FH-M~PEG— bPA( EIPN
Nektar, PARTFRA Shcarwater A5 .

[0426] 7 — AN 5 M 75 R . B & B PEG 1L . BT A ﬁ 5 4 ¥ M EP0948544
R EPLO90037 4 FF KU 7 9k S5 I HE B 4 SR PEG(E (Z Z ) M 5
Ei"] Fab K B B diFab[ th & W 'fPoly(ethyleneglyco'l)Chemistry,Biotechnical‘
and Biomedical Applications”, 1992, J. Milton Harris(ed),Plenum
Pressv, New York, “Poly(ethyleneglycol)Chemistry and Biological
App].icat_ions”, 1997, J.Milton Harris #0 S. Zalibsky(e_ds),American Chemical
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Society, Washington DC and”Bioconjugation Protein Coﬁpling Téchni'ques
for the Biomedical Sciences”, 1998, M.Aslam F A.Dent, Grove Publishers, New
York; Chapman, A. 2002, Advanced Drug Delivery Reviews2002,54:531-545] . ZE—A~ 5L
o, PEG I 1 2 SR BE X P B L EBR LE— AN, PEG 151l Fab 4 BLECH SN &
BER ’f’rﬁ?f]‘ﬁa%L*E‘J%’l\%ﬁ%E’J T Sfe ik VT B o T R B U S R 4 45 T S
H’;”z’%%ﬂ%h‘iﬁﬂ@&&%iE’J’@*Aﬂﬁgﬁ%ﬁ.&iﬂﬁ% 20, 000Da 7> T B FEER (L2
) BAY. EBES Fab A B PEC BB T B MM A LG4 40,0000a,

[0a27]  ELYAf) PEG 4 FALKE N, N - MU (RN E (278 )MW20, 000) 4 2-[3- (N~ T4
ST s ) PRI ] Z R BRSO R HOFR 7‘3PEGZMAL4OK( A 3K B Nektar, SERT
R4 Shearwater) o

[0428]  PEG H3k B %t B IE AL 15 NOF, 23R4 GL2-400MA2 ( ﬁ;ﬂP HIF ) m /N 5) Hl
GL2-400MA ( 39 m & 2) 3£ H n h#y 450

[0429]

H,CO(CH,CH,0),~_

-‘H.?QQO“CCH',QH@% P

[0430]  BI45—™ PEG %y 20, 000Da, |
[0431] TR FK M 3R] BB PEG RN A F
[0432] ,

CH,O-(CH,CH,ONn

CH,0«CH,CH,0)n"

[0433] A%k B Dr Reddy, NOF 1 Jenkein.

[0434) E—SEHEH R, ?x%@iTlEEfl'ﬁ?:F‘ H R R 226 (151 4 B e ) S B R 226( S
FEFIGRE)) b B BT B 4 R ER TR R B A PEG 46 (| A A ST R 1Y PEG) 1Y
ik

[0435] Hiﬁ/{\;\‘:ﬁ@ﬁ%*,*EﬁjﬂifﬁE"J_/I\'*#Eﬁwﬁﬁﬁ_l:ﬂ‘fft)ﬁ :

[0436]
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Cak | #RAew | #ewxs | EC,mgmD
TedA,,, thdAaso | TedA, est.
CA922 | 406 | 259 i6 121
cavss | a7 3z | 12 "'1160'-.4-:2_?-.
caoos | o | 1o r 37.64
casor | 132 | ees 12 6.25
| CA1000 |. 73.3 | 84.:1» 2 19. 73

(0437]  ARIILRMT HEY, BlI0A L+ xmmzknkmzl:wﬁAm%‘ﬁWﬂA%

(0438] AR HAHE {HT@ﬁﬁ/'%wm}%ﬂmﬂﬁﬂﬁﬁﬁsﬂﬁéHAM Bl EPHIED

— B 5 4 TedA I HIL KR '\—Wﬁﬁiﬁﬁ”i— Tch,BJc i) ﬁt%i&f/yﬁ**ﬁmﬂ%

FF TedA BT D WML 57 F TedB.

[0439] fE— AL R, RET OELHEER T Tedd MTUAREL L — el 2 Fis

5 F TedB BIFLIAKIA A

[0440]  ZE-- AN R, RET OB BFER T TedB KIHLAMEL M — M I E My

FtF TedA FIBL A EY.

[0441] ISk, 7E—ANSEHET P, 4246 T A& 2.3.4.5.6.7.8,9.10,11.12,13, 14 2K 15 Ff

TRIB AR H B, AR R A S,

[0442]  ARERAT —FEE 3 Fh Mab I RAFIREY, FTIE Mab i) — e 57 T TedA JFH

BT Mab (KR 52 TedB. %R ERREKPHRESRAT TG O R

KRR B 3 2 0 TR TR S O 4R 4 1E A o |

(0443]  E{Ath, B4 T EE&—FH -TcdA Hith (A& R SEQ [D NO:49 1 BIRKIFFIK

TSR MEA SEQ [D NO:47 F BIRMIBBEF K ) FIFIMHL ~Teds (F—FAH SEQ

1D NO: 129 BLARHOEMFT AR A SEQ 1D NO: 127 Hh BUREVRBER 45K , 5 M A SEQ 1D

NO: 159 = B 75 0 2 i ] 45 R R SEQ D NO:157 B BURMIBRM A AR ) MASKAEY.

[0444]  TE—SEHEA R, JELEPZHA%@a 3 B B0 — L ~TedA FUFF4L ~TcdB

Fiik, E.azsmuxu%mmmm B 50%. 25% F1 25% 1 LR TFLE '

[0445])  FE—NEHETTER A, hﬁ%?ﬁa%%? 2.3, ﬂzo/[\ft%#ﬂf TcdA E’Jrlesfruffaiit

1.2.3.4 5 5 PP T TedB FIBLIARIZA &4,

lo446] TE—AEWEHEF, *E@%Z!:Z-z%wﬂm?ﬂé%Em-auﬂmfﬁx,1ﬁUﬁuﬁaﬁé%ﬁ§ﬁ

TRETIR ST AR R R BT R M e R B A SBE TR S A S Y.

[0447] HE—DEHHRP.IENAEDEE 200ng/m1 12%//'\ #ltn 150ng/ml S5 D,

gl 4 100ng/m! 5K, fil4n 0. 1 % 10ng/ml #J ECxo

lo448]  H ik, zkstqﬂaﬁmm#ﬁsﬁﬁwﬁm#'E/J:l:%%w%% &M, Mﬁ'ﬁ @@E?ﬁ
- 35
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HHREYT .

[0449] 'E—/\ﬁﬂﬂ *Eﬁﬁ?i%ﬂ@%%%ﬂfﬂ;ﬁfﬂA%L@ﬁ“ﬁ% F’I?Xxé’]ﬁ'&k}f’f‘u
[0450]  VAFF M4 & W R 252 F TT 4% S e P T AR AN M A 4 U0 4K L B oK L bR
Z.8 . AN, B R LB FUERSLAE FUEK pH B R A AEE T IX B B Y XA
(B AT 1R 25 W4 & WD BE S B ER ) A B 700 AUA BET B BEF B IR PR IR ) LB AL
FeR, Ui B AR

[0451] ﬁ?ﬁ&)ﬂﬂ’]u:ﬁf’iﬁ@%ﬁ ﬁéﬂﬂﬁﬂtuﬁx_/?%;ﬁ&ﬁ‘/? 7k uptBuR:a &zb‘%ﬁiﬁ’ﬁ
Wk S B SR ) B AR TR . 2 T 4 BRI, BT SR B B8k
B A e B R VR S TR B LR BT 2, 3 LB A AR 481 B ) B TR AR
F /WA BE, BUA S TR LA R K RAETE, LR BT AR M B b
2.

l0452] EdHlJE, Al A RAMHSYERERZZRE . FIAETHZ FREH LY. 4
M, E—AREAN LT L, AW T WHERESANZREWH.

[0453] & M YEARE A A A A BOHI R P, B AR pH b BTk sl B4 f et 9 1E
AABAL, 1 40 o AT pH % 7, Wk 8-0 B RGHY pI W/ LARIE M. BARTHAZMIL
R4, 1Hmﬁ127mé¥&{ﬂﬁﬁa&%m%ﬁﬁﬁ%m%ﬁﬂ%ﬂ BIANTLR B BR LR R P .
[0454] E—NSEHES AP, AA TR A KA AW BT 1-200me/ml, HIHH, KHLR
VLA A OB S B 180 150mg/mL B /b, 1l 4 100mg/nl. U384, Btk 90.80.70.60.50+
40,30.20,10mg/mlL BLE 7>,

[0455]  FE—/SEHET SR A ﬂ:/\ﬁmﬁméﬂ/*%dz%m@“ﬁ 1154 20mg/ml. & - At
.,

[0456]  ZE—ANSEHES E b, AT BT, FriRHIFIa s

[0457)  33mg/mL S/ RI—FELE B SEQ (D NO:49 TR FE Y @u_ T AR [ EL A
SEQ LD NO:47 75 i3 51) (A B BT A8 X 47T —TedA HLid, A

[0456]  28mg/mL BRE /D A SEQ 1D NO: 129 ERHIERET B R A SEQ 1D NO: 127 B7R
AR AT AR (X Y 58— —TedB Hith, i

- [oa50]  25mg/mL HYELF SEQ ID NO:159 _‘ﬁéu\ﬁdi&’ﬂﬁt‘»‘u SEQ ID NO:157 Ea\m’f‘h,
AR [X #5551 ~TedB Hifk.

[0460]  ZE—/MSLHiT SRR, pH 7 4.0 % 7.0 MR E N B MEFIAE 1 & 200mg/mL iy
WPAAFFHARPE L E 100mM #Z2051.0. 001 2 1% BIFREIEMER,

[0461] a) 10 & 500mM KIEEE T,

[0462] b)5 Z 500mM 13K B, B

[0463] )10 Z 500mM fRSEHIFI 5 & oOOmM 5k BEF o

[0464]  ZE—ANEHEH b, HIB A AT R A I A S @A%{«*?UW@ o #h
7K

[o4651 {5, B £ pHE BIHIFITT A4 1 & 50mg/mL HIHL/E . 20mM L- ERAR A &R . 240mM
W BRRE AN 0. 02% FUZR WL BYET 20, B#, RA LY pH5. 5 BIHIFIA €48 1 A 50mg/ml Bfmﬁs
20mM 43 8% £h 22 1 . 240mM AERE . 20mM 45 L ERFN 0. 02% BT IR 20,

(04661 7% & B MY 25 42 40 BT dot A 2 348 7 o R 35 (LR R 0 R W B P UL
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%) bm ﬁmw b:@ﬁﬁw DERLERE AR (i, SR W098/20734) T R B
B P R F i S R R &TE%%LTm?mmﬁﬁ%m%%ﬁ%%oﬁ
FAh, TR T MR A YR B A S R . R BRI N ATE S A T
PERLA 40y 7P B P R TR R B A T A

[0467)  4HArHpA B 400 06000 5 FTI AT B AR A A PR B Y5 SR SR, BRI %
25 48 5 40 L 1R R

[0468) AT LYW A T AR M H S ORI R, B A B S EREY, B EHE
REGERBET RS A S EG I REERAEEHET . HELETLLE
BHBTEREFBTE. |

[0469]  RYFIAE, £ & HUIE VLAY AL AR Fo IXFE, BB TS HE T RM. B
S, G R A LA B B iR AR M AR W, WA B T B SRR, IR RANR Y S
G2 A B — ELEL B 1 R R WU TR | |

[0470] 25 2 b Wi $ 5% 0 K 06 10 ¥ R 98 18 W £ (F K 25 % K &) (MackPublishing
Company, N. J.1991) CF‘X](?%‘ .

[0471] AR BB HE T 40 A ST R AR (4 0 BRI IR AL A SR B TR L AR UL 2 4 11
SR, P T AT 000 B T 0 T ST R S A T R e B 5 ik B A 36 F 3 R R M5
TEE 45 T 5 T R RIB M 4 i 2 B AU R AR B B

[0472]  FUBE W@ L M FE BUR B KIS B EHUR (KBE) SHANEEY (UF4E
T ) KL .

[0478]  #E—A T R RF AR HRBE KA NEEFRIANEASYESH
T B R 0 FTIRRER B AR (BB BRI QR B 027) BB,

[0474] m#x&%mmWﬂ@A%ﬁAm%mrﬁﬁ%m%ﬁmﬁga?ﬁ%ﬁ@%
SRR SR/ S A

[0475]  HRAE AR WIROH A AL A 03E & A T 697 SUPUDT AR SRR M AR B 25 R AR 4% R R
S R g o T R R A E prfE™ (International guidelines) H ST IR R IR JE FO B 1) T
W, X AT Ak % (ERIENA) B b STVE IR SRR (ERERANER ) (29).
FIT5% B 7% 9 AR R T LA 45 R R R A R A B PR SR B RO 4 3R . FE XA L T, e
1B A T S L AR RAT A BT IRV A AR T, BF 0B BR AR R T L) R 5 B R R
m%%ﬁﬁﬁﬂ$ﬁMﬁﬁﬁﬁﬁmmm%mﬁﬁwﬁ~Am%¢4%M&ﬁuu%%5
B — BB TS RIS SRR R (30) 0 7E 5 — BT SURR ik 56% f i [o] 2
%5%@%~@%%%%$HM% BBk (31) . | o
[0476]  fE— wﬁlﬁmﬁﬁﬁ%mrwH@Aﬂ@a%m#wm@A%@Am_
meawme Gl F K S aBG.

[0477)  TE— ﬁk%ﬁ%¢%M$@Aw@A%@ FE 1577 1k R R BT R, 4 R
LR 5 o ) R G DA

(0478] fE— I%mﬁ%*W%ﬁﬁ%M#WEﬁAﬂ@a%E?%m%A%ﬁA%,
Y/ B A2 T 4 [ 1 RS

[0479] 77|, AT FRIB Mk M6 F A< 2 FF 9 A B BT LAY 1 AR e B 7 K e, BB A FE A4 BT
RFHEREENE LT, USSR S I8 R TR 5 e TR K 5 iR # S A AR AR
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HAEH.

[0480] fﬁm4¢\%w wu¢gmeﬁﬁmmmwwMElﬁzxmmm
Vﬂﬁ@ﬁh%%%mﬁﬁ%JZﬂﬁﬁiﬁﬁﬁMWWWuEW%w%% KR — K AT
35018 T P F 7 M MR AR B I B 2 AR / BB SR 4 A5 R
loas1] BRI, 76— NS i 77 22 o, AR A B FO T O L BLARL AR 2 BT AR LM 44
2 BT 0 B R O BE .

[0482] fE— 4*mﬁ§¢;xi¢ﬁ¢MﬁWé@Aﬁﬁm L B b B e
ﬁﬁa@%#%%a#@mﬁﬁ@mb@ZWHMmemmﬁMﬁ;

[0483] AR/ FF P (X1 ELA TR B 4 4 . LR P BRI AR

[0484)  FE—ANSLHEA P, BB BEAIT 60 &, it 65 % .

[0485] AE—ASEHiHZD, BERAN 5 HRE, |

[0486] T IRIEA R MBI G BB KT AN PR, HHEE SRR KEH AT
.

[0487)  — ZRFUMKAMEIRIE S T Mab F Mab JEA4) (M R . ?J:MET 3 b Mab [—FiR &
8 (50% JBEJR 34 B AT —TedA I 50% B8 /R4 BHIOHL ~TedB 4040 ) RSB IR & R A2 BUEH
CDI, ‘ ‘

[0488]  ZE—ANSEHEFT A, $RAE T B AT 4 AR SR R B TR B A S 1 I R
B0 VB % 5 2 4 T R MBS A R o B 8 M v T R v
FH Y67 7 2B (0 2 S0 F AR I B R BB I L A B BT IR K 4 & SR v A e 3
by 2 (Ve | o |

[0489)  ZE—ANSEE R, Bt # MR A BT L AR P L B o UL R 14 L AL
LI, A BER R AR S R (K S 2 B B I 1R A% P R B Bk B, AT RS PR A
R ER | . -

[0490]  FE—NSfE AP, Wil DR (BN IR ) FER LA A IR,

[0491]  7E— 4¥mﬁ%¢%ﬁfAi*hﬁMh%@A&%N%?Mﬁ%%mﬁﬁ
TP SR AR B e B 2 2

[0492] HE—NLHEHRFP, BHAFTEE LR 1000mg/Kg Wtn 10 & 75mg/Ke #iltn 20 &
50mg/Kg HITEEE A o

[0403]  7E— 4¥mﬁ$¢h@@¢ﬁﬂ@ﬁ¢%%ﬂ#ﬁ%&&@(*@%m>m%
E 6 8 KIS M, T T LA 75 14-28 R AT LA B A T I L BE 50

[0494]  ZE—ANSEHEF T, (NA—DFIBIREHAS

[0495]  FE—MSCHEF P, UGB — A FIR G T A — AR BRI

[0496]  ZE—ANSLHEHT A, R — I B IR GBI

[0497)  FE—ANSEMEH P, M T B8 5B E R AR & X -TedA LB AH
TedA IR RN A BIEEY. TEYTIIERE ST A ERER, flans & FESA
i FE IS R P AR AT 3B 2R A BRI BLOE | |

[0498] TE— LM RSP, BGETAE S ME LM AT E XD ~TedB A E 4
TodB BUE e Mk B BB A M. 54 H0T 76 5 o 0 P AR B B B i & i T TR A
B FE S A P P A A X 5  B BRI BLGE
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[0499] T 4 ) ?Kf“d_lﬁAZWiﬂﬁtPffm E’J%‘.NE’J Thl ﬁ'JﬁaMax «%ﬁz%@ﬁ%ﬁﬂﬁ?
FHY .

[0500]  ZE—NSEMENT AR, BAIL T 408 TedA B S 038 B M A BRI TodB U S 0 B M A
BHIEEY, KPS —MEEXRS— %Mi%ﬂi%ﬁ?ﬁ MPEES, HhEaE
2 FF 1 o P B S A

[os01]  T4&n#ilk : ?‘E’EM@Z{ Fe 2N ST H ez RaE R (27,28), F BT
7 URE AV RNE &YW OENRRRE PR AR ERE (22).

[0502] FE—AEREANLHEH R, &“‘ﬁ%ﬂ?‘dﬂ@a%?wﬁ?ﬁﬁa&ﬁm%

[0503) &8 WM MG T A, 5 B 2 3- Jii ~0- B4k & B Bt Ak 5T A (3D-MPL) 2 A T A K B K9
Li% Thi ’fuﬁé,fﬁiﬂiﬂ(fa'ﬁ% 3D-MPL & H Ribi Immunochem, Montana ’E*EFEKJ/\%DVF?‘U ?iF
2 b, Bl 3- B -0~ AL B BEEEAE LA 5 4,5 8% 6 4> B Ak B (VB & M 4t
BT GB2122204B #5177 A AT % Bk 5% wR LA F T T B A &
B 3-0- B B B AT A 1 ) & L‘.’,HﬂnthJéE © 44k F A L IR 2 BE (USe, 005, 099 I
EP0729173B1; Hilgers & A, 1986, Int. Arch. Allergy. Immunol. , 79 (1) :392-6;Hilgers %
A, 1987, Inmunology, 60.(1) :141-6; FIEP0549 074, B1). 3D-MPL Mt LIAE HE
AN 0. 2mm (/s OBV RS AR U 0 T AT E , SLohlisk D79 A FF T BP0 689 454 o,
[0504] HRIBEA R, B R ML Th AEREY. 2TREAMKERILH
% T :lLacaille-Dubois, M Fl Wagner H. (1996. A review of the biological and
pharmacological activities of. saponins. Phytomedmme% 2% % 363-386 TT ) .
B Quil ACKRIET ¥ 3 HIRA AR (Quillaja Saponaria Molina) HIMEE) RE K
7y 5 18 F US5, 057, 540 F1“Saponins as vaccine adjuvants”,Kensil,C.R.,Crit Rev
Ther Drug Carrier Syst,1996,12(1-2) :1-55; 1 EPO 362 279B1 . WM MEER QS21
F1QSI7(Quil A HPLC 4ALEO R 4Y ) B HIR N E R RAMER, LA HERHR T
% EEF) S 5,057, 540 FIEPO 362 279B1. IXLECERAPIEHIE T QST Quil-A MR M
4% ) BOAE B, PR R A A RO R R, QS21 WAE AT — B R T Kensil B A
(1991. J. Immunology %5 146 3% , 431-437) . QS21 58 LAEE A HIRG FIA & th 2 T 40
) (W099/10008) . A4 Qui LA G 4r iB0 QS21 1 QST fyUkL e I ZR G 453& T W096/33739
il W096/11711 1, —MXRERIRZATR N Iscorn 3 AT EE —FERL M EE.

(0508] 7 — i 4h i S 2 R B R LA R R EEAL I CoG R H R ( “CpG”) B % 2
WM EMER., 6 REETINMPHRE -SHE-_RHEFREFNGE. SELRS
ek UK 83 7 M FH Y L CpG 76 25 4% 330 £ 40 2 42 ). (W096,/02555, EP468520, Davis %A, J.
Immunol, 1998, 160 (2) :870-876; McCluskie # Davis, J. Immunol. , 1998, 161(9) :4463-6) .
J7i s b, BUEEE BCG 1) DNA R 4) AT A=A HUMB (R AT o ZESLE NP, B 2R RIE T BCC 2 H
FOI 4 MBS % S R e (RN ) . RPN WAL
HY RS [T S 1) (37 7R sk OG 36 PP LA VT I o OG 36 PR S B ) M B 1B P JE SR TE Kreg
HI AR , Nature374, p5461995 FEAT THIBH . W4HOMT B 87N C6 BIFULAUFE T L
FE 3135 SR, 3 ELISCRE {7 51 740 40 T DNA =2 3 ML ELZE B HES A DNA R B 1. S
M FEBAR R 2 M DS LG RN U CC JE A M L (B B AR T R
F AL CpG FEF R SR RIS 3 BT T AR Y.
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(0506] 6/\&%@@9’3%%@&# TR T ﬁﬂ%f?ﬂtﬂﬂﬁn/\ ﬂ:jy AN EE I
EERARBRFNAS, THEETHRANEZERT . K0S 0B AM M F 5 LR
I — N E AW AEL R SR T A, @ﬁfx%ﬂ%ﬂﬁ@ (BT e HFHRA
EAAEYE ) FIE R4 Wooldrige % A5E 89 4% (no. 8), 1977) » HEABA GIA FS)
HI& R B AL CpG B R 51 IR A B 7R & S 3 R B Y

[0507) M MANEERN, BEESGCSHERE — L4 BB BR+P A
(W096/02555; McCluskie 1 Davis, &) BN HIB A B HUE (W098/16247) , BRI A £ 6
F IR FAAEKET H (R REHUR) , Davis A ([ L) ‘Brazolot-Millan % A, Proc.

Natl. Acad. Sci., USA, 1998, 95(26), 15553-8) . _
[0508] W] 4 b IR IX A B S S R YD %é&WﬁﬂﬁuHaDﬁw 7&’&/&1%%% / & B S
R (BIMEE ) — AR H). 40, 3D-MPL Al AR (BPO 689 454) ik
L (W095/17210) SRED 1 ;QS21 B LA | # 1) B 2 FEL B 6% A Fi 6 (W096,/33739) L /KA,
HALF) (W095/17210) BX BB (W098/15287) SRt #ill sCpG w1 LAK FHEAHL (Davis & A ([A
) :Brazolot—Millan ( [k ) Bk A PHES -8 vk e 4l o |

[0500] SEMIMMKHEHRMILEN, B REHBERASREMENRAE O
094/00153:W095,/17210; W096,/33739; W098,/564 14, W099/ 12565 W099/ 11241) , F 4% B R
W094/00153 H /A FFH7 QS21 5 3D-WPL M4 4. i, CpG+ SR 41 QS21 méﬂ/\wféﬁjiﬁﬁ
FAREHE SRR B, TJ%%%FEB%MEHE}B?:% 85, Tscorn 5, LA K 55 9 7 ) i v
MERAE.

{05101  [Rl, 3& LT R R ELER ﬁu%}é@;&ﬁmﬁ A, AR 3D-MPL 558 BRI 2L A

[0511]  [EIBLZE—A ST b, AR QS21 5 3D-MPL 70K i SO R fk sh3) 4 4
[0512] 7RI R A O A RELIS T A 58 EFRTAEMINA & B 5 R Q821 A 3D-MPL (¥4
& (1W094/00153 P2 T ), BB R Q21 72 IE AR i 1 (DQ) A K AR A B
RSB ML A s B W006,/33739 S ASTTIN . TEAH A TSN A S R SRR
[0513]  7E7K & i TLFU o L4 QS21.3D-MPL F0 A B T 6 465 0 5 A% B 4 0 okl 30 o ok F
W095/17210 5, 3 ELA&: I T4 5 W19 57 — ROt a6 ¢ 0 o

[0514]  A—FhORIE IR B A bER b 48 B — LS CpG TERETY

[0515]  FEA K BRI EE 5T, $R4E T M3 4% 30 o F ik B 7% i tH IJB*Jﬁzz ;LEPFfﬁsmf
AR IEAR R A E RS ESHRERRE

[0516]  FH FHR 4% A4 % 0 skl ) 4 BE A I B I F

[0517] 1) 3D-MPL+QS21, ZEAR B {4

[0o518]  ii) 45 +3D-MPL

[0510]  iii) 48 + JRR A QS21+3D-MPL

[0520]  1v) 48 +CoG B

[0521] ) 3D-MPL+QS21+ 7KEL i FL 7

[0522]  vi)CpG

[0523]  HmASCH AT, AU 1 b F 3 R “&ﬁ?”r“jwﬁﬂéﬁ“ 1357,

[0524]  MEER LA, FTAS ST R 5B HEHE.

[0525] zt:;rmw\#wmmmaw@gﬁ:eumﬁ% ﬁi’\#mﬁuﬂﬁi H AT IR
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WAL R I lilﬁfm%aﬁs’lﬂrizwﬁmw&ﬁ%

[0526] I

l0527) [ 1-10 BoR&FHIAF A BFT.

(0528] [ 11 B7R TcdA F1 TedB )M i% B .

[0520] Pl 12 SR & Mab (15T TedA (BORERY 003) Phohep A% .

l0s30]  [&] 13 SR B —FAXT Mab B3 TcdA (RRBERY 003) 145 AIELEE

[0531] P 14-15 IR Mab BIHT TedA (BRI 003) f4h RIS .

[0532] [ 16-18 57 3 Fi Mab (VRS MIHIHT TedA CREBELY 003) 1SN F AR .

[0533]  F& 19-20 &R 4 F1 5 F Mab AGIRAYIHIPT TedA (REBEAL 003) 5L PANESE .
[0534] P 21-22 W/RAEAR A TedA WAL — RN Mab #5357 TedA (HOREEL 003) hgh T
(0535] ] 23-24 BIREEANT TedA WAL .~ Mab 4B 5 56 Vab HYIR & W)L TedA( 1?
BE 1 003) 1A 4k R RIALHE .

(0536] &l 25-26 75— Mab (K51 TcdB(AZHEAY 003) %&Hﬂ%uwﬁ

[0537) & 27-30 o HUAT Mab I¥95 TedB (BOHEAY 003) TS rhRIELHE .

[0538] [ 31-33 B 3 F Mab (KVEA WIS TedB (BIRE 003) sk AL .

(0539]  [&] 34-10 BRI AFEH EREW A Mab B S WRIPT TedB (RZ R 003) Fh4hHF
TR o

[0540)  [&l 41-45 Mrfﬂ‘ﬂa%‘?mﬁfﬂfrw Viab L SR FAD Mab YA HIH TedB (4
BE 22 003) IR PRI

[0541] ] 46-59 /R —HUAARBXHLA K TedB H ISR .

[0542] 60 BoR TcdA MBI,

[0543] [ 61 BR TcdB HIEERITFH.

fo544) &l 62 RN LAE T BRI TedA B TEER HUE 2GR

[05451 [ 620 B LU B UK IR TedA #Y TEER 1 72 H¥ -

[0546]  FE 63 BLARHLMA 997.1125 1 1151 H4L4 i meier—kaplan B4%, B IR IE A 50me/
Kg. JEHR 1S 5mg/Ke.

(0547]  50mg/kg B’qugiﬁﬁ 11 95;“‘1% L00% Ky fr¥1E L 2255 28 Rt~ 82% BRI E
M.

[0548]  5mg/keg HIFIE S HAERAK EATERIE.

105491 I 64 BT B E R MCEE G R E L.

(05501 ¢l 65 FRALKIEYL I Sng/Ke F BT IR H 4 50me/Ke I E.

[0551) [ 66 wm/H\EP&xiF'JfFHMﬁZF/\ﬂW FHBUBI AT AR
"'[05'5'2] P 67-68 7R HERHL AR MR 1R A o

[0558) .69 SR EIF AR IR AR R MR LL L

los54] [ 70-73 FRAEIRLEILE) TedA KIFRT,

BN kt]
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[0555]  HUIRMIF=4E
[0556]  — Z&.5 AN FE] ) 4h 5 %u”ﬁ?ﬁiﬁﬂ%@;&zﬁia ﬁauﬁ%ﬂrﬁi‘%z iR, u%‘zzfﬂ
LB RIS B G T R B B BT (R 1 A ) % e FURAE. 78
Fre AR ARSI T, FAIE TR 027, REMER 027 # TedA KRR T
SEQ ID NO: 171 Uniprot S COYJ37) 1, £ BT ILBEEL 027 () TedB HUFEF)H SEQ 1D
NO: 172 (Uniprot B % C9YJ35) . _ ,
[0557]  FFH AL E X T TedA A1 TdedB 2455 2 Fh R) 1 X 4 i G moik B I K0 g 28
FEAHR A WL S M B (CROPs1, 2.3 B CROPs4.5.6) BUH % B (1141 & £ i
(CROPs1.2.3.4) BRYE—LEH4 L F bk #3921 & sk S I 07 3 43 — kK BURI B P A 2
2 5 6 WARIES, SRFEBNH, Y5 PBMC, BRI 86 . JBLIT ELTSA M Ml xd 8 3K A Gt il 25
EB S B ERRBENGE S, 2 DXREN SR i BRI T’ L,
[0558]  UCB SLAM FH{EF=4 5 e HTIA I TR . HEMARIFYHTR B AN (Zubler 5
N, 1985) . BB RERT LR B 4%, Bt 54 %% 10 B 40 bt ik ik
(SLAM) (Babcook % A , 1996) , H] ef#fH M B35 FL IR S KB (deconVOlU"E?> H#H%EHUR
R T T 1A 4 A 1 M %&&Mﬁ%SmWWB%M@mmaékmwMMﬁﬁ%ﬁ,
R T 96 AR A TR 7L U 5 M B A, HROT B SR BE IR, 15k
FE 2T Bk (30 = #F, 45 Applied BlogystemSZOO_?EHH@ﬁﬁllJa’vLﬁfﬁiﬁj:?%%ﬁﬁﬁéééw%
AU B REREEEN (&6 BB ) . XERFEMAEE Te6 1B Al LK.
BEEREPEMERRN LW AEYEL B R LML ES KR / & Fe-Cys ZA AT
AR . SR BRI E XX TedA B TedB 4H4r 45 & R I F 400 0 15 77 g k£ A
FRFMMGNEN EREEFEESOMBBTHE PRI, 0P LA kb NI
40x50- AL B T 4 12, 000 NEF RS S0k IE A o KR Tk 5427 B I i
M. FEWHER (RT)-PCR &, W T B AR 1E M LY 100 425 %*LP%D}’LLM%H’JWHJH@’}WQ%E
R T AS K B DRI A o B JE MK v K R S0 0 kaﬁ‘f,&tﬂﬁm& 1gG1/ x & KH
RFIH TR R X A% [86/ x DK, 76 HEK-203 BRI R IA R R IEH . BE
ER X S AP AR E R T e i e b h R E R . EATAREL BlAcore IF
SR X 45 S8 I B RS M SR A 7 AR T T AR XT B FR R ¢ MR A AR
KEHUE . 2T AN P oM E N, B SR %Y (lead candidate) RuEAT AR
fo BRAES S0 R, 75 M2 S0 o B BT SO 0 15E F SR AR R =
[0550]  F=r: T —HEA KGR LM ER B (Tedh) | iExﬁ*ﬁ%Xﬁﬁﬁﬁ%;ﬁiﬁ
(A) F4 ik (B), 804 B kR IR
fos60]  F 1. A FIREMEEAFTR A(TcdA) FEaHE A .

[0561] B |

FE CETE R
 [Tod B1L ‘ “TWI-F659 lJ(Bj(%H[%]&)i
Todh T T |K577-D1350 TU0CB K Hr = -
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.rodA CROPS 135 (TcidA123) S1827-D2249 UCB ﬁ%ﬂ&iﬁz
TcdA CROPS 5 (TcdA456) 02205—R2608 Jucs jc%ﬁf%%%nz
k.Tch CROP; S1827-N1978 -vUCB KB ERE
Tcd,x CROP, - [61966-N2133. UCB R ERIE
}ch CROP, 62100-D2249 UCB K ¥t B R A&
Todh (.JROPq _ (2213-N2381 UCB K FF B e s
TcdA CROP, 62328-N2494 UCB KM s R %
TcdA CROP, .(“}2462—.[\12609 UCB KIAT B RE
TedA- CROP, » R2554—_D2701 cB ﬁ%ﬁrﬁﬁﬁ
[Tedb TR M@5A593 UCB K F BRE
-. TedB X% RE76-D1349 U()B.j(%ﬂi%%éiz
|TedB &4 (TedB1234) 151833-E2366 UCB K AT B i&
TcdB CROP, $1833-S1981 UCBMME@%&
TedB CROP, [61968-D2113 UGB K ERE
TedB CROP, 62100 52247 Tucs ptﬂﬁf-'riﬁéﬁ
TedB CROP, (}2234—[{2366. UCB K ERE
HE A 3% |EELE
50 233 ER
EHEA 7K E
[0562] - ' _
(0563] K 2. T ML SRR R B(TcdB) FIUFRRIAM.
[0564] ' -
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BRI, RRRI

e ~[SPVERNLHFVWIGGEVSD SEQ 1D NO: 173

s NLAAASDTVRL SEQ o NO: 17

{%H:‘ ’ COOVYLDVDHLPOIR SEQ 1D No: 175
e COOVYLDVIMLPCTHSLFK SEQ 1D NO: |76

1L CWEMIKLEAIMKVK SEQ D N0 177

I CTNLVIEQVKNR SEQ 1D NO: 178

T PEARSTTSLSGP SEQ 1D N0r 179

1L CSNLIVKQIENR SEQ ID N0 180

ik TEQEINSLWSFDGA .‘SEQ D NO: 181

L TEQEINSLWSFDPEARSTISLSGPC SEq 1D NOT 182

B NVEETYPGKLLLC Q1D No: 183

i Aosty | CANQVEVRINSEGR “SEQ 1D NOT 184

Wiz VNTLNAAFFIQSLIC TSEQ 1D NO: 185

HiE ~IYAGLFSTOLNTIC ~TSEQ 1D NO- ‘186

Tz TSI SEQ 1D NO; 187

Wi DOLVISETDREIE éEQ D NO: [88

"E WEGGSGHTVT SEQ 1D NO: 189

WE ST VLo SFa 1D NO: 190

NLGAATKEL

e COPEYFAPANTDANNIEORA “TSEQ 1D NO: 191
S COYKYFAPANTVNDNIYGQA SEQ 1D NOT 192
G CKYYFNINTAEA SEQ 1D NO: 193
e CKYYFDEDTAEA SEQ 1D NO: 194

[0565]

(05661  XEREAR BT - 52 Mab HOFAFI4AL

[0567) 46 28 ) 52 0 B O L ) 40 9 B P LA SRR J 4L 5, P T HEK-293 2R
CHO-S 418, ¥ F/NHUAAR AT, A Lipofectamine A HEK-293 4 HL, TiT%SF B KAt
TgG 7= 4, 2 CHO-S AT FLR(RIE . o

[0568] Wf%’%_t‘/éﬁﬁﬁﬂﬁé Mab‘Sel_ect vSlv,lRe ﬁ': ( ;_]:‘ PBS p‘H7_ 4 ;P ) .If,iu *'“ﬁ 100%0. M
Y FFER B EA DHD. 4 ZEVRIVEREEU 6. U Tris. ClpHS. O HERES: = RI% pHT. 4, ik PBS
pH7. 4 1 {1 Superdex200 KR BEAERR 2 B4R 14,
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[0569] % 3
[0570]
| n | | pamn | HE]
Rk s | SNLSAR | RERE -
‘ : ' ‘ | | (mg)
CA164 00997.g1 P3 |CHO |10 #u 755.93
CAl164_00922.g1 P3 | CHO 0.5 i 129.36
| CAl64 01125.g2 P3 | CHO (. .. & 498.96
LCA164 011514 P3 | CHO 5 LA 26243

[0571] SCHEG) 1 44K Mab % TedA NCEB’HMHMH
[0572]  #F 96 fLB{émLk@*&*@ﬁ%ﬁ*%ﬂﬁ“zﬁdum U TE {8 F 7% MEM+20%FCS, 2mM Q F0
NEAA o /L R T i 9 CACO-2 éﬁm@ BRAE S 40, EA'JEHWMHAW%P@%ttm‘?%‘ﬁ
LR S AALAREFL 3000 MF 50w 1 fﬁ.ﬁ%qﬂ@m H 24hr 5 2 K o AE4L Mab 1)
AEALKE RS N4 96 LI 2K Z 0% LR A4 3 K A u&ur&iﬁﬂm&%ﬂ%mmﬁ
(HIT LDg BELA 1) fé‘s)\ PP AR, 7E 37 CHAE lhr ;¥ 500 1 I ZBR AR MEM R, EE
96hr (FESE 5 K SNV EE (0. 5% WHE,50% Z§F ) EFREE 1hr s FFH 1%9N- + 258
HEME AR AL, 75 BIOTEK Syncregy2 US4 T 4050m AT Wil SRR TE 128
24 7, SLRHY ECy I TedA 35 M 6 Bk R 4 LU A 3 R 0 LT 1 o 22— 3R O
EAR . ISR 2 B 5 MV & AR R fE BCy W KPFE . 245 MabCA922.
923,995,997 il 1000 414 FHLAT Yy R F B RFF7E R AE R EEMWNE, 3 AR JAE T8 —
PP Rt B R 5K TSR A sk, SR 5 PRISCRFEIR B ER—
b Mab (540 CA99T) BEME 454 TedA WEEMIIA £ K. BIE, X 5 Ff Mab (UF Al geAR H 5
1] TedA Fy C A Ui 40 MU 45 & G5 AR R R8O B KSR AN 20 3800 Rty o LA FE AP A0 B
LD8O M 22 KT LDg5 (LD, mwﬁaﬁmam%ﬁ)&m B FRKFH [TedA] MR
ECy HI—SLIEAE G N (BRI BIAN ) - X LEHE R A NI, lifl%.;ﬁ EHECER
4R T B TedA WAL BE T (20),
[05.,7.'3_1 AR Mab(%ﬁuxﬂ CA997) KB HIFSEAN J3 3+ AAVAE T B B 45
B HEHR (20 A W006/071877) Hiik T RERE 45 e IX B 14 IKHIHL ~TedA Mab. XLk
Mab B TE 0.3 2 100nM HITEEIR IS, 3F B BRANSE 24 [T TedA A S AR R 15
R P SR (26-63% R4 PE D) BRI HE (31-73% MIRPMER ) . BB ER
FF TedA (145 2 BT RN TR~ S BARRT TedA IS & HIRESE A BLAR AL, KA Mab CDA-1
R TedA BRSS A SRR F1 RN (18 Al US7625559) » BB B, 2 30 Fh A ) Mab BLT 4 AR
ISR H7 R H R ‘
[0574] K 4 B~ TcdA iR (LDyo) HTE’JM lchl 2 A Mab éﬂA
[0575]
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"k

£ (& §)Mab R& ng/mi

ECso(ng/ml)

922

500

1.21

500

160.42

9;23t
995

500

37.64

997

500

6.25

1000

500

19.73

500

3.58

922+923
9224925

500

3.326

922+997

500

2.88

922+1000

500

2.64

9234995

500

9234997

500

7.54

923+1000

500

9.24

9954997

500

7.29

995+1000

500

19.63

997+1000

500

922+923+995

500

4.46
4.72

922+923+997

500.

3.23

922+923+1000

500

3.21

922+995+997

500

2.22

_922+995+1000

500,

922+997+1000

500

2.22

923+995+997

500

923+995+1000

500

9.49

995+997+1000

500

922+923+995+997

500

5.84
2.75

922+923+995+1000

500

3.75

922+995+997+1000

500

3.46

923+995+997+1000

500

4.81

922+923+997+1000

500

3.06

922+923+995+997+1000.

500

4.72

[0576] 3 5. AR TcdA IREEBTHOHL TedA B — Rt R0 AN — 4110 Mab 414, o TedA %
H LDyyy LDy LDys F1T LD,y

[0577]
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‘&tTwA

&

et Mab
RA& ng/mi

ECso(ng/ml)

@3000 pg/mi(LDxax)

922.

500

4.89

997

500

500

922+997

300

92241000

500

997+1000

500

922+997+1000

500

922+997+1000+995

500

1922+997+1000+995+923

500

@ 1000 pg/mi(LDys)

922.

500

997

500

1000

500

922+997

300

922+1000

500

500

997+1000
922+997+1000

500

500

922+997+1000+995

1922+997+1000+995+923

500

@ 700 pg/ml(LDqyg)

922

500

997

500

11000

500

9224997

500

922+1000

300
500

997+1000

922+997+1000

500

[0578]
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cilowsssen o WM B 00000 awesH

022+997+1000+995 __|500 2.17

| 932+997-+1000+995+923 500 2.06
@350 pe/mi(LDs) 922 _ls00 10.39
997 500 1118

| 1600 500 2.76

922+997 s00 0.67

922+1000 500 0.85

997+1000 500 s
922+997+1000 500 0.83
0224997+1000+995 500 |0.07
922+997+1000+995+923 500 | 0.98

[0579]  SEHEfHI 2. SHALKY Mab K4t TedB 14 4h e AI1E A

(05801 U EHIA - |

lose1] £ 96 fLEZE LR AT B o R 0 52

[0582] il 52 {¢ FH 78 MEM+20%FCS, 2mM Q 1 NEAA P/ k%u 1% 6 CACO~2 S M. ik 55 41
AR, A BT A Ab 416 LS LU RAF AR

[0583] ¢ 3 1 K AL 3000 J%Qmﬂmi 50 1 1 ng;gq:/%z HE 24hr

[0584]  * %5 2 K 4% AUBAL Mab BOLU4LRE IR INT 96 FLIEURRH Z 45 W 4R

[0585]  « 4EE% B #LIK #031 BN PP R, 75 37CIEH Lhr

[0586]  + # 50 u 1 FIZVES W N2 40 AR

[0587] -« J&H 96hr

[0588] %8 5K RN FILE (0. 5% WK, 50% 28 )

[0589] « ZEEEIRTE Lhr

[0590]  « F 1%N- + TRt BE A IR RAR 4 ML

[ose1]  « fE BIOTEK Synergy2 #RiF#r88 EF 405nm 4T B4k

[0592) ] 25 28 33 PR SR < BT 43 bl B R A AT (FCyo) Tm,ﬁzgnmﬁ

Mab ZEFHA TedB b BARXT ALK o ARTT, 2404 2 BRI 3 R IR & 1T, 10T 4 b g A PR

FRAITE M (ECy) LXA%%MH%T\H’J“&%O 1125 1 1151 4 B AE N B L%, JRAG W 8¢ F)

HE R IFEEST (1125+1153.1125+1134,

[0503] A2 Mab FEXT 4R 200 k4%, J L 24 2% £ 45— Fit Mab H/J$4\&“&jvﬁrj mﬁwﬂiﬂz

RIF=E TR S NIRRT A A . Bl w6 11 CAY27 BLAT AT S8 72 1Y BC,, 1Y

TedB S RIS, SRTT CAL125 FILCALLSL B TedB =R A1 h 2EiK 24 i 5 4% THARE LG5

FEB ECso SRTT, RHN CAOZT R4 Py 18 9 AT A Mab . B EEROE CAO2T HIZEL & BT

13, 5rig/ml # ECq» SRTTELE P Mab 414 B L E 2. 59 0 4. Ting/ml ) ECy. 785 —A
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%*rﬁﬂ¢lmm%&ﬁW%%é%HTﬂﬁﬁﬁ%w#ﬂm%u%Wk@ﬂmw9
A A oA B 28 Mab . ﬁﬁ%amm%@AHﬁ6mmlmmwﬁﬁﬁb%W
Mab 44 B 6.4 2 1 lng/ml () ECqo BATATHEM B A S Mab BB IS AT R4 4
7 AR R R i B HAE BB RLLRHE . '
[0594] K 6. {ﬁ ~TedB Mdb ﬁi‘*%qurHﬂgﬁi mkﬂ%ﬁJBﬁ&EXi‘Mdb B 3

[0595]

FE ' a B8 Mab WRE ng/ml [ECs (ng/ml)
11125, g2 1000 >1000
Iners ' 11600 51000

927, g2 000 12,89

1153, g8 o0 S1000

1102, g e 7000 >1000

92741099 1000 >1000

§27+1102 1000 >T000

ST 1000 STIL 101

927+ 1125 1000 13.55

927+1134 '1000 51. 58

1099+1114 1000 51000

1102+1114 ‘ ;000‘ ‘ >333. 333

[102-1125 B 5. 51

1114-1134 1300 19. 70

1114+1151 ‘ 1000 ' 25. 69

T111+1153 1000 T 27,48

1125¢1134 ;000. ,2.59
PN 1000 T
(11251153 | 1000 21, 23
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[0596]
[0597]
[0598]
[0599]
[0600]
[0601]
[0602]
[0603]
[0604]
[0605]
[0606]
[0607]
[0608]
[0609]
[0610]

25711347114 1000 | 377
RUESTEINT, 000 1263
112571151+ 1114 000 790
[(iz5- 11517027 ' 1000 § 559
1125.g2+1134.g5%927.g2 ~[1000 ’ 5. 83
[1125. g2+1134. g5+1153. g8 1000 9. 89
1125. g2+1134. g5+1102. g4 |1000 N7

SEif) 3. 24k i Mab BOZH G 5t TedB B A Fr 1 F

76 96 FLR K Z B R H AT BT AL & o

00 52 165 F 46 MEM+20%FCS, 2mM Q I NEAA = A6 K% 649 CACO~2 £ M.
« 55 1K LUSTL 3000 S4IHF 50 1 1 BB FIRAR, I E 24hr

< 582K AL Mab BOZEALRE SR INZE 96 FLIRI R 3R 2K 248 JC B AR
« 48 B(VPI10463) B A PP AR, 4 37CiRE Lhr

o % 50 1 1 (IZIBE PR INE A M

< J&E 72hr _

« 555 K R T (0. 5% I F I, S0%ETOR)

cFEFRREE lhr

¢ 1N B B R AR

« 76 BIOTEK Synergy2 #it403% b F 405nm 3 4THEH

GERERTE 34 & 45,

S S L A — 5 % 2 IR B o Ted 49 5 45 Mab IR X CALLZS

CAL151. b4, 1125+1151 404 K46 A ZAENT BE R be 3 AL 350, 3X 55 1125+1 153 AR .

[0611]
[0612]

% 7. P -TcdB Mab 4 F07E 3 ANARIE B9 ZIR BN BUAHRXT Mab tL 2
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_EC50 4fi(ng/ml).
Rakgmd TedBLD60 | TedBLD77 | TedB LD8S

1 125.52 + 927.g2 (50:50) 2.8 6 113
1125.g2 + 1102.g4 (50:50) 4 13 44
1125.g2 + 1114.¢8 (50:50) 3.5 7.1 _'2'5§4
1125.g2 + 1134.g5 (50:50) 0.48 14 4
1125.g2 + 1151.g4 (50:50) 0.85 0.85 1.5
1125.g2 + 1153.88 (50:50) 27 52 5.2
1125.g2 + 1134.85 (25:75) <0.15 0.84 72
1125.g2 + 1151.84 (25:75) 0.73 1 2.1
1125.g2 + 1153.g8 (25:75) 7 10 27

 1125.g2 + 1134.g5 (75:25) 0.66 1.2 2.5
1125.92 + 1151.94 (75:25) 1.4 1.2 8.3
1125.g2 + 1153.28 (75:25) 2.9 1.5 30

AR AR R R

B R B A i

YRS R MR X R AR A B NS S AT AN ET S M 1
S IR ELEAT CALL25 55 CALLSL AR ALA Y BCy KA N ZIB )

[TcdB] 0. MR Mab # 3 NFESTEE/RELE (B 25:75 AHXS T+ 50:50 ABXT F 75:25) AH
wtm:mum ECy» MTTZR B CAL125 FACALLSL A B A EAMEA . X 5 CA1125 &
CAL134 B4 & AH %, ZEFTR CA1125 5 CAL134 A&, X T & [TcdBl, ECy, KGN (B
MARIE ) BRE, I B 34 Mab BE/R LS4 7 RIF) :25:75 5 CAL125:CA1134 tL
1% 1 93 AR T 50:50 il 75:25. IX R U] CAL125+CAL134 MIA A N FEMIKE T CALI25 4
4. CALL25 5 CALLS3 HIFTH 3 NPE/RULE I ECy A L AZIBIMAY [TedB] S, MR
B CALL53 BN AEA B 5 CALL25 FIAARIEE. Bk b, X esim 8 7R CA1125 1 CA1151
R R RIS BN BB I E— R ¥ Mab 5 TedB HIE/R LR LB B4R,

[0614] 3 8.TcdB I - HHEEHE %U% (LDSO) BFERT 1 AER 2 BT ~TedB
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[0615] '

P 1C50 (ng/ml) -
7099 2
1702 N/A
nn ) BiE
YE 77
e I8

(1151 [z
1153 260
926 N/A
927[‘7 v

1099+1125 |6

1114+1125 |7

1151+1125 |2

113411125 |1

1102+1125 |6

1125+1153 |12

926+1125 42

927+1125 4

[0616] % 9. TedB A1 - ZE7R[E) TedB FIBATH 1| FHR 2 FiH “Teds Nt
[0617] |

02
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_ECS50 4 (ng/ml) fR A
ik i S TedB | TedB | TedB | TedB | TedB | TedB
LD75 | LD86 | LD9 | LD75 | LD86 | LDS0

1125.g2 | _na n/a n/a_ |- 40% | 25% | 15%

1114.g8 _|ona | o | wa | 45% | 25% | 15%
1134.95 na_ | wha | wa | d45% | 25% | 15%
1151.g4 na_ | wa | na | 45% | 35% | 20%
1153.g8 28.3 /s wa | 6% | 35% | 28%

1125.g2+1114.g8(50:50) | 101 | 2438 | w/a | 85% | 65% | 40%

1125.92+1134.85(50:50y | 1.7 | 226 wa | 87% | 60% | 40%
1125.g2+1153.28(50:50). | 6.1 322 | wa 95% 75% | 48%
1125.02+1151.24(50:50) | 0.8 | 28 | 194 | 85% | 80% | 55%
1125.92+1151.g425:75) | 12 | 2.8 472 | 85% | 75% | 60%
1125.92+1151.g4(75:25) | 2.9 3.8 2.6 | 5% | 70% | 60%

lo618] X 4L BUR Mab FULLE, 45 AR CALL25 5 CALLS] A&, B8 T80 (il

BCs T B F, B il L T 23 e R K R E IR ) o B 2% BB KRG (R TE A g v

LA BB M L B R # Mab: TedB B &) 5 MM —RIBHE TRAH A (72h) . B2 TedB

1 2-4 /NI PN 7E pe/ml BOTEFR XTF Caco=2 40 O AL 45 B 44, 5000 B8 AT B IA 20 2 36 M £

Mab S FI8E F7 IR, 3+ B RTEC TS5 & 8) 01 % BUE R 77 T S R Mab TR S WIKIRE ST 4k

M, 24K & TcdB AIFEALR N TEEE VF £ /NI, X AT Rk Mab VB &) 7E B HY ARG R P A
P14F TedB WIMEFTEIRES .

[0619]  7EE 46-59 Hif— L B/R TR B R 6-9 FIEHKENE.

[0620]  SLHifl 4. Mab X TcdB WEMIBAISE SRR

(06211  AIZEBiacore3000 (GE Healthcare) ©ifit# %™ T 43R (SPR) il Hi— T

HEHR T TedB AT TedB,yy, MG & BHHAERY. B EREUBNEYREAREE

CM5 f& /485 F (GE Heal theare) % ~ 4000RU fI7K P, AEHIZEALI TcdB, g, 7E 500-600RU
Wikt . LA 10w 1/min ZEFRIR B 7HEAT 2 1R 20 0 1 BOABIRISL ~TedB LR &Y (G
BP9 2R BE 9 5000M) VRS, RRIARIGE & KL 85— F A HCL AARE. A
T B TR R (110 B BB 1 2 R Ak 5 AR 45 2 S IE T 4.

[0622) % 10. TedByu, LI 186 4560 A (4 H 1R TH 45 58 T L IR 27

[0623] . ' ' '
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RAA | BAMRELMRK |BAEARU) jEsT CA9T FMA
| BHSE
CA1125.2 10 750 0.9
’C.Ailfsl..g4 10 11232 1.6
CA1125_CA1151 |4 | 1941 2.5
CA1125_CA927T |3 1570 2.0
CALI51_CA927 |3 1959 2.5
CA927 8 ‘ 791 1.0

[0624] JFBXH‘%/\ CA927 P8 R N Rk Bl R R (% 10 Eﬁﬁaim‘—ﬁu Y, Bk CA92T 11

FAREALLE A TedB,y, —IKHI Mab.

[0625]  HMEEAZE TedB,,, B, B E M CALI25 A5 AU CALL25 di— 345 &, AT FE CAL125

ETCdBuM T EH—NGEEN A B 1EZAL A E%ﬁ%%u}:ﬁi 75—(})14 CA1125 M H e A4 &

fyABE . AR, 24 TedB,,, V4% CALL2S MIFISE, CALLSL AR AT 4 &, IX M CALISL ZE/EH

# CALL25 HEHIAL S B L& 36 e 4 — FLEIRT CALL25 & TedB,,, HIER L,

S, SR 1151186 452 Tedb,,,, #AIE— UK, BEATHEML 2 7K. [EILL, CAL125 55 CALIS1 HIVE S

YIR] & TedB,p, REL 3 Ko

[0626] A S S BAHANOL S R, B T%ETLdBl - r TEAE 2B £ R

HEGEHARES MR A,

[0627]  SEHEM) 5. Mab X TcdA T0 L5 RIS & BB

[0628]  #E Biacore3000 (GE Healthcare) il id % & 1AL Hk (SPR) 54 - xaxﬁ

*&% TodA HiAbRT TedA gy Tl Ay B S BHF B9 B R AL it B SEN YR RO R
ﬁ CM5 £ 88 5 B (GEHealthcare) 128~ 4000RU fI7K 5, LL A M ALK TedA ,, 46

— AN, K TedA,g 456 B A B2 ~ 500RU BRI . LA 10w 1/min ZEF N

zvbzu:ﬁﬂiﬁ 2 W 301 1B 1 u M EIAR RIS ~TedA HUIAINES , D REA G4 KA. H5—

Y f5, 8 A HCL BAERTE A5 A X BT EWES A NSRBI R NRE X AR

2E ST A HUE . ‘

[0620] & 11. TgG XFEE 52 M0 TedA,y, A TedA,q, BI%EE RS2 SPR 4047

[0630] ‘

CA997 | CA1000 | CA997/CAL000 st
TedA123 1069 166 6
TedAdS6 | 1285 407 ' 3

(06311  Hithk CA99T 0 CAL000 LL 6 4 CA997 % 1 /\ CALO0O B EL B 254 TedAL23, SRTE A
BL 3 AN CA99T 7 1 A cmooo HIEL A A TcdAd56 (K 2) .
[0632]  Bt4> T B-FIE 52 03 EACEHET TS IE Y CAO9T 41Xt TedA123 541X TedA456
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BeKHL R SONAR DL, IX 708 CAGOT 454 TcdA4566 I 3F L CAL000 454 TedA4562 K. Bt
Filk CAQ9T FIREA &M TedA B E (TedA) 4 12 K.
[0633]. 4k CAQOT 44 AL236 RERSE B 1K, 45 & A4566 IRELTE 2K, AT CAL000 454
AT23 B 1 IR, i A4562 K. | |
{06341 H4INEIST TedA FA TedB & M AT AW ELENARIER . B MEMZRE
45 4 TedB #B i — R HAR AT Mab BR Mab VR & 94 FL 7 54 10 A T2 R0 2R 170 45 & AL AT
IR . SRUTIE AT B I MR 3 B OB R I R e 3 KO K 2 T & GEA
T W1 25 2% 8 A TR IR B AR B0 MR B AR AW TR EARTH
[0 0 R 28 A0 R M 3 LT BRAR ARG IR AT RN . B Fo FBRINHUR : HUiE
T W B B RBES 5 REUG R R AR 2R R QD . R, IR EHUR : 51
55 W O A N PRI 4 BT B R B R A 2 B (22) o b4t AU R Fe I 166
A 8 2 () S 4 AT (R A KL AT AT B A P TE B AL AT (R S B . — MR &, BBk P
PRI Fe B S BER BT AR PHNGR (23). RIEEH, BHER 2 P RELA Mab
Fe MBI, B R RS H R 31 Fe S, 7 gen] MURF R MR RIE AR
BIERATTN Fe MIGREE (24) . 31 -TcdA Mab CA997 I BEREME L& TcdA BE 121X,
CA1125 & CALISL (4R & T RERENB 45 & TedB3 K. BEILL 3 Ff Mab BOTR & HIAR T RERESSLE 15
P 5 A OSSR () BT AR AL o - |
[0635] L] 6. HH TcdA GIERH) TEER ) 5/ Mab HhAn
[0636) 1 Becton-Dickinson (BD) Caco-2RioCoat HTS SEAR FBtisk 4T XR Aihh B 4 |2 50 48
MEIE - |
[0637] % 1 K - ¥ Caco-2 AHHMILARFL 2x105/ml F 500 1 1 FEANHEM BT IR 2 (£ BD 48
(56 ) T BRI IERE AAR e 4 35m 1 B R SRR N B LR S 41IRTE 3T CIRE
24 NBT. B2 R - WIIABRER %S FE IR, B0 ) Entero-STIM ZMLIF R (H
BD 384 ) o AL 500 0 L, FEERHE AR 35ml, WAEHRTE 3TCHHRE 72 /M. 5
K- LA T AT REAR PO AIRER 2 FRREHENTIATNER A 45
Z AL 125ng/ml FIVRIERINE B, HIRTE 3TCIRE Lhro 4 Inl ) Caco-2 ERKIEFFE
(MEM+20%FCS, 2mM Q, NEAA) ¥R INZE AR 24 7L TC IREI—ANFL. #F BioCoat IHARFEBE
24 7L TC 4R, AEAARBRE Entero-STIMHFREE, Bk 4000 1 (UHEK :Ab BEY.
[0638)  fo 4 L 2. R] ) % B M R ) R SR R TedA XT AR R A AL R V) A I BB R
L BREM B RE . 5&E LT 0ERAREA MO0 EE - BRRERE
i, O SR SR SR AT BB BE R R REL T SR TedA i R M F ) SR 37 4E
BEHIER . SIREY 3 B R BT RO TEER 2K AIRY R AL I 62, 4 ABRH
T 127 ) 2 135 25 Mab 75 TEER Y15 = (7 B 0 /8 R MR ZE B 3 P 0 R B BURO B 7, A48 ML T
W52 P . CA922 7EA MU NTE I 5 R R Bk P A (BC50=1. 21ng/ml) , ARTIX BEAEAL
BB s R B /N T 10 REEZ0CH OB (R (CAL000) ST (BC50=19. 73ng/ml) » CA99T
16 TEER W& P B A B HE T B R S 3L A B KT B (4P 16 i 9 BLVE SE AR B Mab W T ke
GARIPVEFE . CA99T BLATIR K BT RETESS 4 /NETE LAIAEY 80% () B K 4MHIFIZ) 80ng/ml #]
EC50 S TEER %K. XSS ELR IR SM T, BRI 20 BTk Mab 2 ZBEH X F TedA S
EEAT S (CA922 ~ 4pM.CA99T ~ 132pM.CA1000 ~ 73pM) o JXULHHEFEBH CA99T F11 CAL000
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iHSIZE TEER kb B FE B’J%%ujzéx, 53 5 Mab KHE@*IL%JEP%U TedA. A, T
CA1000 42 {5 i 45 & 55 2B 2 Ik (—IRFE TedA123 1 PAK — IR ZE TedA456 ) , BRIt CA1000
FTHAE TedA SMLE A RIS A () TEER ¥R M AL, X T Bext o B i S e R A Rk AN
H. £R~THE 62 F, :
[0639]  SCHEE] 7. BL - SRR BT RZPUAXT T TedA F1 TedB B A @ TedA gy TedAys
1 TedB,y,, HISEFIH

[0640]  IEiL7F BIAcore3000 L 1{#FH CM5 %’ﬁ%%m Hiﬁﬁmﬁtﬁl#%‘%%#%}w EPL - R
MEAR B TedA i TedB Hith HIARE /R FH f93h )1 %

[0641] P SLHAE 250C AT, & TH&@W&%@%?% Affinipure F(ab’), HL&LU
EH - A 1gG. Fe BB (Jackson ImmunoResearch) [ 78 CM5 & ES. A (GE) L&~
7000 52 RV B AT (RU) MYFE 287K F. LA 101 L/min B P03 % HBS-EP 22 vH ¥ (10mM HEPES
pH7. 4, 0. 15MNaCl, 3mM EDTA, 0. 005% & il i% 31 P20, Biacore AB) F{Ri& ST R
10p LY lug/ml BREAR MG — Wﬁ%@d&%ﬁﬁn%um [ 7 B30 - A TG« Fe AT (K
#Ko LA 30w L/min AIUE, M 12. 5nM FFEE L fiﬁﬁ&fmzxwmmmmm. TedAL23,
TcdA456 B TcdBL234, X -FAF 4 THEF u%mamm A '30ul/m1n ik b iE T s e
FEI 12. 5nM () TedA 123 5K TedA456 0 50nM B3 TedB1234. 45 n=2 85 2%, Bl 10ul/
min BRI FR 100 LAY 40mM HCL (ST A1 51 L (K 5mM NaOH (9¥E %ﬁffﬁiét.%%ﬂﬂ o
[0642] & HRARIME )T 48 FE BTAevaluation B (3.2 [ ) TR (5 S AT IV 45 &
L. MEFERSEENZE 2B,

[0643] % 12. #{ ~TcdA Mab 3EF1f R4 &8N %

[0644]
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ka(l/Ms)

kd(1/s)

—

“TedA123

1L09E+06

A 784EH0S

133EHS

S00EHS

4A3E06

ATEDS

4.06E-12

GATEALL

733E411

‘SS6E-12

1.32E-10.

m@Mab 8. ElE

TedA456

(CAL64 010001

CA164_00993.g1

| CAL64 009971

| 129%+06

921EHS

3SEEHS

| 342605
s

3J2E410
LISE-10
s

SALEAL

SRHY Mab § Kkt

o ox 1 SR

[0645]
(o646]

400E-12

% 13. H1 -TedB Mab 3EFI N RIL &30 0%

AR ID

ka(1/Ms)

“kd(1/s)

KD(M)

KD(pM)

WA

CA164_1125.¢2

CAl164_1151.g4

2,64E+05

T.49E+05

3.23E-05

‘4.13E-04

S5.51E-10

122

551

BAL# Mab 3 RAR

B4 E Mab 3 E#R.

TcdB1234

CA164_926.g1

CA164_927.g2

CA164_1099.g2
CA164_1102.g4
CAl64_1114.g2
CA164_1114.g8
CA164_1129.g1

CA164_1134.g5

CA164_1153.¢8

1.38E+05
3.97E+05
8. 24E+05
1.I7E+05
2.87TE+05
2.55E+05
1.89E+05
5.00E+05

1.43E+0S.

1.85E-03

4.48E-05

71205
3.61E-05
1.63E-05
3.78E.04

1.97E-03

2,30E-04

2.45E-05

7.25E-09

1.22E-09

S,16E-10
9.11E-I1
3.10E-11
"3.2?553-0@

6.87E-09

4.81E-11

3.14E-10

516

91

7250
1220

48

3
3250

6870

314

LR 2L AWE

suAk&Y Mab 3 K AL
AL 4G Mab 3 KEE

B I L AL
Bk 2x 1 gk

LAk 21 AHE

| B 2x 1 AHE
ALY Mab k¥ 3 54
BhAB 8 Mab 3 KRE
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[0647]  #( ~TcdA %%Ujj)rﬂfi%/\frﬁﬂﬁ & Mab Bﬁﬁ“*ujﬂt@f%m ?izﬂhﬂﬂft@ 4pM E*J/‘F

FH R T LI . PRk CA997 HA 1320M BSRAN 77, CAL125 FLAT 1220M 3R, CALLD

BAT 551pM HISEAIH). CA995 Eﬂﬂﬁﬁiﬂ_._u:‘rﬁ AL & CROPs A,z AT LA NIRUFREE S 77

R BRUEAL BRI Mab BA BIEA EIHGME . CA922.923.997 KI 1000 454 CROPs A123 F

A456 Fb—K. kX 4 B Mab BN T B —FL AL A2/ RED 2 %K. %kﬂil*l%}"z?i\lﬁa

HITA BE15 XL Mab X 2 2T RS GRS, R, B TSP -TedA Mab FIRHE

BSRR SRR, FT BN 5E 2 R LhEEVESE R A RS E 2 LA X X B R WA M IR Y
25 AT I B BT Dh REME SRR SE 3. BT ~TedBMab 2B B RIAEIRE 31pM KISRIEAI ). RtE

Hi, CA1125.1151.927.1099:1134 F1 1153 BRtet mECH AR TE’J%?FMP(J%%HJJ

~ [os48]  scitifl 8. IR EH - HR AR 1gGl 7 FHIEY P F

(o649] AT F

[0650] L —TcdA IgGl:

[0651] CAL64_00922. gl

[0652]  CALl64_0923. gl

[0653]  CA164_0995. gl

[0654] CA164_0997.¢!

[0655]) CA164_01000: gl

(0656] i -TcdB 1gGl

[0657]  CA164_01125. gt

[0658] CA164_01125. g2

[0659] CA164_01134. g4

[0660] CA164_01134. g5

[0661]  CA164_01134. g6

[0662] CA164_01102. gl

[0663] CAl64 01102.g4

[0664] CA164_01151. g4

lo665])  FiiAY & 7 E B EE S/KEIEE M Mab B A DL KB 2 o J\E‘“%E’JPME

R . HAREME (Tm) FE— DB . X T Mab TRAVEE B UME R I B AT R 3

S R BRI N T R R O . R R WAL S BB 4 A EATA

IR EARR, LA R LK Pt g e 2 AR . Tn 808 Z/RFTH 5 T -TedA

Mab EV# %5 Tm B2 HE, 7 3 (CA922.923 A 997) B 7E 79-81°C (T M MR Tmo 7E

TR HIHE ~TedB Mab 51, BRBI 44245 LA AR ER G T, ERACRBRIAR (EHEE 9) +

K9 LA997 CAL125 F CALL51 B A ME R Tm( 43 5IHE 79. 2°C79. 3'CHI80.8°C ), iz‘gf;ﬁ

BEAES AT Mab BEY.

[0666]  YEIEBHER AR T, CAOOT F1 922 FH BARAIXS 5 AT ~TcdA Mab Fty 5 4 £ T

Mho MlHh, CALLS A1 1151 B BAEEIH ~TedB Mab BIBEEMAM: . BIIL, CA997.1125 Fil

1151 {3 Mab Y8210 10 B T B 445 5 B0 8, BB 20 T ) ST B 70 SR I 4605 e v 1, LA

KUBEEARKELF.

l0667]  FIFIEBLNE IEF it S A (D)
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[o668] it iR & T AL 43 Kt & £ i :30ul A 2me/ml FZR (1 FURE BL 0. 35% Y FREEET4E
2 .4% 19 pH3-10 PR BB A% TR (Pharmalyte)\é’ﬁ}?,ﬂ‘] pl FRUEF=dh (4.65F19. 77) & Lul BJR
RN HPLC 27K & 200ul (Y2846 FR . B85 €A 1CE2B0TEF 434X (£ 1500V FZE A& Imin,
b8 JE 75 3000V BR4E 6min) 4MHTIR A, bt 5 ] Empower B4 (R B Wdters) BARUER
eIk '

fo6691 @it Thermofluor @"JE/ZI‘A“J%B’J**‘*%%ET?F (Tm)

(06701  AFTiEAdH Sypro 58 MR N I3 R ARG MBI IRIT Bt fe. Bkl g &1ERM
VB RTEERBNEBNHKR I, X S8R SN,

6711 44 RE S (ul, Lmg/m1) 5 5ul # Sypro ?“‘E’]J?iﬂﬁ (30x) V&-&, F| A pH7. 40 # PBS
T AL E] 50u s ' ’

[0672]  #% LOul KIZA B FMIFINE 384 FLRAGFLF (n=4) .

(06781  HARE ¥ 6.4 A T RERAIR A 12 ) B In#A B B Y TO00HT PRIESERY PCR RAEF o A8
B 20 CFEGE 99°C (L. 1°C /min MIFHMRIRIEE ) o COD 25 B R M £EFLAP BT AL o
W B AL RSB I B £ BHZE (ultiple transitions) AIEA% .

[0674] SV e g e K APIVAL

[0675) £ il &L FR AR, A B ARAE A 40 15 18 it 07 v 491 ek W R T AR PR R . KT
7 T 2R R R - R TR BT B R R T 3 A AR N B S B R, T S BUAEYS
PEG B2 T 5. T 1oL 38 E P A R A SRS P 5 1 LU T U000 B SR R A M K
o

[0676]  #4( -TcdA FIEi ~TcdB T.gCl SFE@ET e, BidwWEE (76 25°C, L 1400rpm
1§ F Eppendorf Thermomixer Comfort) F= 4K MY 4. RER KN R 250ul. (x3/ ), &
1. 5l [T Eppendort— sANMEHIE (ZHL) o, F PBS pH7. 4 AT, GRS
B Img/ml IR (EAMNFIIHE RIS RED) , B G Varian Cary50-Bio 7rYEotE
vh TE— )RR GRS E] 24 /N B 340nm A0/ B8R 595nim KR IR D65 I 15 R ER
[0677) &5 3% 14 24 T AHSHH ~TedA FIH —TedB LGl 2> TFHIBET pl A Tm HUHE ) 4

[0678] 3 14.pl F1 Tm 4R AIVC 4
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#%4 pl | PBS #4 Tm(Fab) | Tm(CH2)
H-TedA IgGl
CA164_00922.g1 8.8 81 69.2
CAl64_0923.g1 (9.2 79 69.3
CA164_0995.g1 8.5 7t S
CAl64 09971 |83 792|684
CA164_01000.g1 7.74 70.5 | R&B
og7e] | B TedB 1561
CA164_01125.g1 9.2 79.3 69:4
CAl64_01125.22 9.2 1795 | 69.3
CA164_01134.g4 93 l784 | 694
CA164_01134.g5 9.2 76.4 69.2
CA164_01134.g6 9.2 | 76.6 1 69.6
CA164 01102.g1 9.1 69 , B <M
CA164_01102.g4 9.1 69.1 BB
CALl64 01151.g4 9.2 | s0s 698

fo680]  * RINATIHEHEH Fab FI CH2 G54

loee1]  JUEHY pT ‘ E

[0682] 4 FHUTIENY pT B (M CA164_01000. gl _P3 #b) 3 FLI7 B8 B b 42 i 51

PBS, pH7. 4 A1 50m BEER%H /125mM STALEA, pHS ) pH. XTI F R A L BEES THAMEE

% Fh Mab BFLECHIF pH BB

[0683) @it Thermofluor M52 HI & A EYE (Tm) :

[0684]  EITHTAE T & 1g61, BRIk Fo St Tm (Tm (CH2)) FHIF . ﬁ-?Zl‘ﬂ:kM%i'féﬁ%

2 RATEGE Fab’ S5HR1 Tn (Im(Fab)) SRHI5E

[0685]  XfTFHL-TcdA T, BHIKF (ﬁs‘c%ﬂ%%m % CAY22 = 997>9za>995>1ooo,

St F # ~TcdB 4 F (8 % £ & fa 2 #9) & CALL5L. g4>1125. gl, g4>1134. g4>1134.

g5 = 1134. g6>1102..g1=1102. g4

[0686] i HFFBEATHIFE & Aok G A e R

[0687) (B!J%Tmn%zw‘]E*J?FEJ,,E%‘&%'%%ET%B@, K 67 S5 Ml B BEXT PHT. 4

PBS FHIZNFIHL ~TedA TeGl 43 T HISHEHTEAT .

[0688] AR LLIKF (HhBIRERAN ) RATHER :CA922 > 9975923 = 99551000,

[0680]  [El 68 i iE it iB BN AN ~TedB 73 FHIBLHEBI1E A -

(06901 W5 B0 e i Ttk () 48 4R P A2 AT BE Y, LAMEE CAL125 B R ILLL CAL134 7 F 5
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Ffzt CAL134 4y FEE CALLO02 9y FRBREGE
[0691] AT TJ& bR L B LE B P -TedB 43 F (CALLSL.g4) HEIE M7 F
CAL125. g2 ( 2 LA 2) SN SR SRAR 2 AL Tch F (CA922. g1 F1 CA99T. gl) HIZREERE
k. @RTTLFE 69 .
[0692]  i% 4 Fit Mab f9H0E 45 B 177 T 67 1 68 .,
[0693) X FHi -TedA 4 F CA922. gl A1 CA9TT. gl, 2 F LR AMHT, CA922 AR I Y, R %
CALOOO Yh, BT 4y F TR 4R PR VA TT M TeGL IS MR ik #
[0694) = X FHi ~TcdB 4r-F, Al F& T R R E M AN TmJ%twmmfﬂ%ﬂﬁﬁwﬂé’éﬁﬁﬁﬁ%ﬂﬁi
H& A, LA CALL25 mﬁm@mmm@w . CAL102 B AEY) BR B2 Tn $03E 3 BB
SR & }\E’JXJ@QV{%& (@L‘H’“fﬂ FEAER ) F%E’J%ﬁéﬂ’]f@’lﬁf’} ‘
[0695] & CALISL. g4 MIFFIT RL7Ri% 5> THEEL T CALL125. g2 T W A TR
MEIE BT ST TedA 42 F (CA922. gl 71 CA997. gl) o« BT 4 Fiisy T 48 B /R Tn (5.
CA997. CA1125 FI CALL5 1 SR Bk P i i e tE AR DR 5 AR B SRS 14T o
(os96]  SEMEfI 9. #T - XEX&&%}‘@% Mab B YA 5T
[0697] ﬁ:ﬁl@%“ﬁ}f}bﬂﬂ Ricerca Biosciences LLC, Cleveland, Ohio, USA Ki#1T. 5K
75 & Ricerca TACUC & R &, E5EBGTRIM 28 RIIHFFLHAZ AT, i& M4 70 st R4
G CHLBFIRIE ) 3T Ricerca i TREEARIA. ‘
[0698] I Golden Syrian HEMESH (AE 82-103g, 54 F# ) A s BB FRAE HEPA LU
TRl 3 ELBE R A Teklad Global Diet2016 FI/K. @R, FH Mab iREY)
B PRS (B %1 B ) R IR (i.p.), BRI AT 4 R 8 -3.-20-1 oK. 4
LT B A TR Mab B 7HIE = & 50mg/ke (93 ~TedA FIFE ~TcdB ?ﬂ’/} JRFIE = & dme/ke
(HdE ~TedA FIH ~TedB 245 .
[0699]  MAKI 254 4R & e T FIALAK :~—%¢Mﬁi B0% KIVE S & F MHL —TedA $ifh (CA99T.
1) L F (7] 4 R 0% (LS B (E AR LML AL 26% WIS &R A) FI T R4 —TedB FL 4k
(CA1125. g2 F1 CAL151. g4) . ZERZ BT, FIF 50mg/ke HI PBS FF I TIARE R IR B 1L 6 B
SR (s.c) (B-1R),LRE (B0R) 3. 4x10%. £.u. KI5 H B ATCCA3596 HIE TR
AT R, 7E55 1.2.3.4.5 REBRFIKLL 5me/ke AT (p. 0.) J7 48 REIHAT 5 K.
[0700] R — W BT E AL 2, 4%%}*’7;?%?%%8’]293%%%%&%,:}i‘-ﬂ%;fiﬁ%{
HIEL . EHEANE—RNEKRE, MERHA 2 WM FE kB B TS % SEH T T
Ao Xt FTE B)Y)AT AR, I Kaplan F Meier BT VA ETETE 4L, BT
P=0. 005 {#J Bonferroni flé‘lEF(JIﬂ{EH’J;K B B FRAS R I P B ST T k. ST EFE T &
BRI, FIF Prism v5. 04 &nfﬁﬁfﬁ» 1?“3%‘ FiAARE 1 Ry, RAasE 5 R
B T R RS '
[0701] 7735 MM AT LI 63 b, 5% PBS(XTME ) HIr RAESE +2 0 +3 REBFLLS, 4R
HE 5 R H BRI AL E +10 B +11 RIIET LR EFE UCB Mab VB &K
ERE L 11 REFEE LEES 28 T BN G AL B BT . B IR KT UCB
Mab BV CREEE +3 RETEE, UL E B WA AR MR X BEEE +16 K, Edin ]
z)J'+/J%3Is§LE 45 e B P BT - 5 Mab B4 FFROBE (18) MR ELEHS, A% BRF
7K STE S35 R ) ) A5 1 D o K 6 A PR R S s P R A s ! AR R KT P RE R A 5b
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[0702]  ZERE Yy B (35 1-5 K ) WIMFET 55 14 T 2 1A R A7 28 W 2 010 K ik i 1
64-65. ERIUL, ARG BLIEF TedA F1 TedB 9 FE 8/ M BLRCRIRHEAR A o 1A =R A Mab B0 35>
{416 (UCB A5 ) VG AT 2 e & B R, B2 U IR - B 0 U SR Y B R
B {EARERE AR L E UCB BB Mab (MR T 215 E 28 REGBFFLHIN & B
PR I LB B BB R ENN . SX T 1E UCB Mab 75 % IE 3 R4 (F F I 1R B

(R4 Ve P B I 4 |
[0703]  F 15. BARIEZEITFS
[0704]

o e M

B | |emRa
tnsm‘m b b 0o b i
uCB& b s b b b I
bess b b b bk b b o
[0705] 7R3, UCB Mab BE45 (REPJMIAL/NA S E Tedh A Tedb 31K LA 1

[0706]  ZFRTE 63 % 66. | |

[0707] 66 IR SR T B TedA Fil TedB 3R HI B B MBI FUILIRA (216, PBS
S SRS 2 RAETS ) B0 S B 0 B S A 46K PR UCB R4 Mab BRI 5 76 i
BEWIEREH (HE, U EHE, WA ES 28 K)o XLHE R R F B AR
UCB Mab R4 /5 , AT 5 5 IE 8 LA FIThAE .

[0708]  SEHEH] 10. LKA Mab 33K B AR E R (45 SO BIAR I TedA ) o A4E A

[0700]  IfSBRE i & PRI BIRRS 2 o Y £ 77 0 LA Al 1 2 B0 R 28 M R )
FRUEHHRES . WA R Bk B TR BOR M BRI R R g
b3 BR Y TedA AR FEAFR S VPT10463 MIBTHRALAL AT TedA. SRTTT, 55 8 R A EIO M

BRI AN B R ANH B EERTFIIES, B EE KR Mab G AR B R R 4160
RS BRKROEE R . IR CA922.,997 1 1000 ISR B BBk 027 A1 078 ) TedA 1 fE ST, ¥4
HE5EN43E B VP110463 (1) TedA HIBE HAHELEL . 7E 4 4 [TcdA] PR Mab, & I AL 65
FUFTE 28 FTMAE LDgos LDy A1 LDy TREE

[0710] X 16

[0711]
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1){ 3

ECS50 m(ng/ml) TedA ## VP1 10463
Ptk LD80_ LD90 LD95 LDmax
CAl164 922 0.27 0.9 1.2 >500
CAl6 997 1 2.5 3.5 254
CA164 1000 3.6 13.5. 19.3 >500
o712] %17
[06713]
EC50 4 (ng/ml) - TedA A A 027
stk LD80 “LD90 _LDYS LDmax
CA164_922 0.19 0.25 0:41 1.46
CA16_997 0.92 1.27 175 7.19
CAL164_1000 225 2.49 352 16.32
[0714] 3R 18
[0715]
ECS0 4l (ng/ml) - TedA H#H 078
itk LD80 LD |  1LD9S LDmax
CAI64_922 0.11 6.12 0.25 0.68
CA16_997 0.33 0.64 L.11 2.57
CA164_1000 2.04 241 5.03 14.16

fo716]  SEiEf) 11. PK iR

0717 ARG B ST R A 1661 (20mg/ke) E(JPKE}WE RILAR PK AA 5 REK
R B Mab ABARIEFEHE (11/2 6-8 K ).

[0718]  7E ‘[E#

i.p. fs.c. P53 EAR .
" (AEBEYEK ) golden Syrian &R T hlgCiMab KIZGABI I EFE

_Hfjﬂ’]ﬁﬂﬂ JEL‘I CARE Research LLC, Fort Collins, Colorado, USA ¥4ti{L ¥ Mab K FH 21
BB (120-135g) , AU UCBPharma Il & # & . BFFUIRIS CARE" TACUC Z& R\ & Hit#E. 8 R
W& (A2 8 — I B Y 20mg/ke [ TeGL,4 2 i.p. 9‘”’5 4 Hs.c. 5%, zFQAZﬁF1 3.8.
24,48,72,103 F1 168 /)N USRI, 4 B0, B JSAE ~80°CICAE o I MPT R *ULFEVJ@H
SRR IV BUSR AL 52 3 . AR EUEE , NS — RO R E G 1 BIETE 2cm 06

%, VR (50%( v/v) & 60%<v/v)81gma§l§1@§?ﬂln‘d V&) (P2714) ¥ PBS) I
étft%mz& BEE T IF 53 B 3T AL B RS o A RETERE & BT 0. Bl (I I R v
R H T A, B E EH A, T IRUK LS AN B 2 AT B A CIOAE . 3T T4 - A TeGl,
R 2EF(ah”), 1 - N TgG-Fey F B (Jackson lv09—‘006—09‘8) F 0. IM NaHCO,pH8. 3 ¥
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¥t R #

%8 ELISA Nunc maxisorp96 fLiR, J:i&, i PBS-Tween (PBS/0. 1% (v/v) Tween20) HEIFRAR . b
JEFA 1. 0%(w/v) HI PBS S #T BSA&D. 1% (v/v) Tween 3R, A4 MiEFE G LERE & - HEVE
- R (1% (w/v) B PBS 4 BSA, 0. 2%Tween) HRBHATHRRE, YRR 5, R AR & - BB IT
RG2S - A K ~HRP (Cambridge Bioscience2080-05) Fl 2. 5M H,S0, £ 1L = i) TMB

B,
(0719]  J REHRANMIEACE = |
[0720] JE)FHX HHAZEES 168 /)S Bt Bk ) A b SR 4 Ay I o Wi B2 1) L V78 8 S R &85 A A b o
[0721] %5 168 /piRHHY 20mg/kg TP
[0722] 7 |
e ig/mL/cm $G R HdE v g/ml
1001 |23.2 175. 0
1002 |13.7 90. 8
1003|218 T70.5
1004 |53.8 ~Tii9.4
[0723] % 168 /NTEY 20mg/kg SC
[0724] _ )
FE ng/mL/cm }§HE MfM#E ug/mL
2001 |41.4 108. 7
2002 |62, 1 76.6
2003 |35.6 163. 7
2004 |37.3 153. 3
[0725]  MLiEZE
[0726]
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| LS8 ip. £ R s ‘
PHE | PHMWHSE | PHE | PHSE
| Crix! pg/mL w | 1 186 21

T o hr f 36 7 76 16

AUCqauy brpg/mL | 22626 1378 22371 2258
AUC(us, | bryg/mL 43287 7169 61290 17637
L a i 487 93 | s 1.7

CL/F |mUhrkg | 050 0.07 0:43 0.13

MR | n : 223 53. 310 88

LI h L1492 369 188.5 61.9
0727]  #Ed /R TE 70 f1 71 A,

£ % 1D PH4 | SE

IP kS A%

Conad’ ‘pg/mL 202 12

T an: br 36 | 7

AUC .. | brpgmL | 22626 | 1378

AUCG, | hrpgmL | 43287 | 7169

[0728]

LE &0k = 437 | 92

CL/F mL/he/kg | 050 | 0.07

) MRTlnf h 223 : 53

. h 1492 | 36.9

SC desbsh A %

& D Cama | s
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Clas | pg/mL 186 | 21
T,. e | 76 | 16
AUCqp | brpgmL | 22371 | 2258
o] AUCGuy | hryug/mL | 61290 | 17637
| ‘Eﬁ“%fHﬁ o 54 | 117
CL/F | mL/rkg| 043 | 0.13
MRT, |b | 310 | 88
by h 1885 | 619

[0730] & &R h1gGL B WL THAH0 BIFIKIREE B hTeGL i NSRBI 8 AL - AT
[0731]  SEHEMI 12, LA RRAEAR BB R -0 BB LI A

[0732] ABFFTRIME i.p. HH (FTHEHBBHAEFE) G Golden Syrian &R+ [
CA725. 0. CA726. 0, CA997. g1CA1125. g2 Fl CAOL151. g4 HIMIEWRE .

[0733]  7EREER S EEISALSE  FHRAR il SR C L (LC-MS/MS) 437 5 B A URAL Mab ., BT
16 DL EL AN B 45 N 2% £ 3 TR B0 L IE SRR e L 55 R4 P SRR HE 8 X 1 T LR P AR
BoREIE ' . : .
[0734]  #EEESTF BTA BT AJEAL Mab 2SRRI ( “RMEE R (proteotypic) ”)
A (DTLMISR, CH2 B Jk ) » 01 57 Ak ok F £ gt 26 150 BRI AL RE R ARG v R . BRI P 20 /
Tris(2- R 2.3 ) W78 M / 36 B RIA L Z Bt (Siema-Aldrich, Poole, UK) 34T % &L F
B - A JE A0 PR R 5 R FBE R BT 5w 1 I E R St AT R ER E e AL IR
[0735] LC-MS/MS % % @ CTC HTS-x B % X # 8/ (CcTC
Analytics, Zwingen, Switzerland) . Agi lent1290LC % .8 (Agi lent
Technologies, Stockport, UK) FI Bt & A& LA o5 2 45 38 4 1E #Y Turbo V —% ¥ U
Sciex5500QTrap MS &% (AB Sciex, Warrington; UK) 4. {#FH Onyx Monolithic CI8kE
(100x4. 6mm, Phenomenex, Macclesfield, UK) ,ﬁﬂ[/)\ 1. 5ml.‘/rﬁ:i,h I 2 e 95% (v/v) (7K
/20 O 1% (B ) (IR Y B MR, HEAT 6 20 he VESTORBUN 10w L DB TR YRR
RIS 5 B R B 1 600°C) 3 FLIB L EIRS M (Wl REMAL £k
JEFERARES ) BRAL ASRISXT B AR B RBURME . f88 — > B AR R R B R ik
BIRIT (selective transition). v _
(0736 X TFATA BRI, EEMRR (“RFEER”) IR ERRE BISHALE TR
o -

[0737) 3 W S ik o B 00 i SRR B MR F R 3

66



CN 103958544 A iR B F 63/68 1

[0738] XﬂD CA164_00997 %u CA164_01151, EMRMT{:’?MI (MRM trace) T ULEE| T, K
I, RE Eg#m¢mﬁﬁW%U%

[0739) - {FAAT T4 B ARk 12 IR R R E BATA R & PR h-Teg6. X{E
fﬁ'ﬁﬁ‘ﬁ'5%*,%5%5‘12&%%‘/&&3232%&1?0 T VR B R B X A B B SESRAE R (X T
CA164_ 00725 1 CA164'_00726 LB B (IR 2 F 5 567 F B h-T1g6 MBBIKIRE T/ —
(FREMIREN) | B |

(07401  @iLAERT %77 i, WA A CALe4_ 00997, CAL64_01125 F CAL64_01151 A2 F)
W) HIRE S R B h-1gG IR IREE .

[0741] Wﬁt?wmﬁﬁﬁ%+%5AEﬁ%m%mEmﬂ%ém%ﬂ%aﬁumo

[0742] T4
[0743]

4 3 A4 PBS Sml kg ip/ 32410

2 FERE FEERSmgigbidpe 12345

1 Al UCBLD* 3:2-10 CA%97g1 P3 CAlIZ5g2 p3 CAll5tgd P3
Smg/kg A Smgkgip. Smgkg 25mgkg  25mgkg
5 KE4 'UCB HD* 37210 CA%7g1 P3 CAI12582 P3 CAIISLg4 P3 -

£S5 4N LD 3210

6
Smg/kz:ASmg/keip,
3 am 4 HD* 3:210 CAT26_P3 CAT5 P3
50mg/kg A S0mg/kg ip. S0mgkg  SOmgkg
lo744] £ 19
[0745]
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MR | R | awes | NE | SRR pgml B bigG

1 44 280
5 mg/kg
45 g 302
997, ' ~
46 , 182
2.5 mg/kg _
435 o 61
1125, 2.5 ‘
47 71

mg/kg 1151 '
49 43
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R B

65/68 T

60

61

62

62

63

64

64

65

50 mg/kg
725,

50 mg/kg
726

3040

3330

2990

583

913

1240

199

71

72

73

2

36
nd

nd

nd

(0746)

82

83

84

82

83

84

82

83

84

85

86

87

88

89

90

50 mg/kg
997,
25 mg/kg
1125, 25
mg/kg 1151

3050

2790

838

645

855 -

116

65

66.

44

101

89

27

31

66

[0747]

93

94

S mg/kg
725,
S mg/kg 726

335

322

260

95
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6 200 L 103
6 202 62
6 | 203 79
28 | 203 , nd_

[0748] nd - KRIWE O+ FTH HH L0Q=2. 51 g/mL)

[0749] na - R4 XF 997 F1 1151 WA BIEESR HH T :

[0750] & 20. ﬁ%mm5mmﬁ&AﬁWWmm%°ﬁ%w@6mmh¢w%ﬁﬁmﬂ
fh CDAL (15) o R (MR F & 72 .,

[0751]

4 WA AR o ﬁ:u_t
Re  |mie w6 |wke (2% wue e

PBS R 1 9 1 0 0 0 1

# MDX 0 11 4 4 2 1 1o

50mg/Kg x4 |

% UCB 0 10 1 1 19 0 0

50mg/Kg

x4 |

[0752] & HtH _

[0753] 1.Kuehne, S et al., “The role of toxin A and toxin B in Clostfidiﬁm

difficile Infection” Nature(2010)467:711-713. _

[0754] 2.Davies AH et al., “Super toxins from a super bug:structure and

function of Clostridium difficile toxins”Biochem.J(2011)436:517—526, ,

[0755] 3. Rothman, S et al., “Differential Cytotoxic Effects of Toxins A and B

Isolated from Clostridium difficile” Infect. Imm. (1984)46:324-331.

[0756] 4.Du, T and Alfa;MJ “Translocation of Clostridium difficile toxin B

across polarized Caco—2cell monolayers is enhanced by toxin A”Can J Infect Dis.

(2004) 15:83-88. | |

m75ﬂ 5. Kim, Taconis and Rolfe: “Tmmurization of Adult Hamsters against

Clostridium diffcile-Associated Ileocecitis and Transfer of Protection 'to

Infant Hamsters” Infect. Imm. (1987)55:2984-2992

[0758] 6. Rupnik JCM(2003)41:1118-1125.

[0750] 7. Chaves-Olarte JBC(1999)274:11046-11052.

[0760] 8. Lylerly,DM et al., “Passi?e Immunization of Hamsters against

Disease Caused by Clostridium difficile by Use of Bovine Immunbglobulin G
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Concentrate” Infection and Immunity(1991)59:2215-2218.

[0761] 9. Lylerly, DM et al., “Vaccination against Lethal Clostridium difficile
Enterocolitis with a .N_'ontox_"tc Recombinant Peptide of Toxin A” Current
Microbiology (1990)21:29-32. | '

[o762] 0. Lylerly, DM et al.,“Characterization of Toxins A and B of Clostridium
difficile with Monoclonal Antibodies” Infect. Imm. (1986)54:70-76.

[0763]  11. Corthicf et al. “Protoctioh against Experimcntal Pseudomembranous
Colitis in Gnotobiotic Mice by Use of Monoclondl Antlbodles against Clostridium
difficile Toxin A” Infect. Imm. (1991)59:1192-1195.

[0764] 127K1nk JA and Williams JA, “Antibodies to Recombinant Clostridium
difficile Toxyi"ns A and B Are an Effective Treatmer_lt and Prevent Relapse of
C. difficile-Assoéiated‘ Dise_ase in a Hamster Model of Infection” Infect. Imm.
(1998) 66 : 2018-2025. | | | |
[0765] 13.Ma D, et al.,Progenics inc. ASM Poster27th May2010

(0766]  14. Hansen,G and Demarest, SJ. W02006/07 L8877A2

[0767] 15. Babcock GJ,et al., “Human monoclonal antibodies directed
dg_ai.nst toxins A and B prevent Clostridium difficile—-induced mortality in
hamster” Tnfect. Tmm. (2006) 74:6339-6347

[0768] 16.lowy I et al., “Treatment with Monoclonal Antibodies against
Clostridium difficile Toxins”NEJM(2010)362:197-205.

[0769]  17.7ub] er,R.H., Erard, F., Lees, R K., Van, L. M._ , Mingari, C., Moretta, .. &Mac
Donald, H. R. (1985). Mutant 'Hl,—4thymoma cel I.S'.DO'] yclonal ly activate murine and -
human B cells via direct cell Iinteraction: J. Immunol. 134, 36‘6_2—3668

[0770] 8. Babcook, J. S., Leslie, K.B., Olsen, 0.A., Salmon, R. A, &Schrader, J.
W. (1996). A novel strategy for generating monoclonal antibodiés from
single, isolated ‘.Lymphocytes producing an'tivbodies of defined specificities.
Proc. Natl. Acad. Sci. U S. A93, 7843-7848 ‘ v .

[0771] 19. Tickle, S., Adams, R., Brown, D. ,Griffiths, M., Lightw_ood, D. &Lawson, A.
(20110). High-Throughput Screening for High Affinity Antibodies., pp. 303-307.
[0772] ©20.Demarest et al.,mAbs(2010)2:190-198

[0773]  21.Yoshida et al., ]J.Clin. Invést. (2006) 116:2142-2151

[0774]  22.Xu et al., Vaccine (2005) 23: 2658-2664.

[0775]1  23. Yousaf et al.,Clin. Exp. Immunol. (1986)66:654-660

[0776]  24.Mannik et al., J. Exp. Med. (1971)133:713-739

[07771  25.Nusrat et ai. , Infection and Immunity (2001)69:1329-1336

[0778]  26.Lima et al., Infect Immun(1988)56:582-588

[0779]  27.Ravichandran et al J of Pharmdwlogy and Experimental Therapeutics.
(2006) 318:1343-1351 '

[0780]  28. Takahashi et al., (2009)Vaccine27:2616-2619
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[0781]1  29.Cohen et al., Infect. Cont.ard Hosp.Epidem. (2010)31:431-455
[0782]  30.Barbut et al.,J.Clin.Microbiol. (2000) 38: 2386-2388
[0783] 31.Wilcox et al., ].Hospital Infection(1998)38:93-100
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[0001]
PRI
<110> UCB Pharma S. A
Q200 3R R BN R EI R RTcdAMTodB i R B4
<1307 GO159-%0

(150> US 61/635, 532
(181> 2011-09-16

<150> US 61/638, 731
151> 2012-04-26

AB0> 194

(170> PatentIn version 3.5
Q105 1

11> N

<2127 PRT

3> AL

@y
(223>  HUIKCOR

<4005 1
Gln Ala Ser Gln ger Ile Ser Asn Ala Lgu Ala
1 1

Q> 2
L1y 7
(212> PRT
@13y AW

<220>
223> HiHRCOR

400> 2

Ser Ala Ser Ser Leu Ala Ser
1 5

210> 3
@iy 12
<212> PRT
Q1> AT

2207
223>  HAECOR

<400> 3
Gln Tyr Thr His Tyr Ser His Thr Ser &KS'Asn_Pro
X 3 A ;

9

<2105 4
211> 10
<212> PRT
@13 AT

<2202

<223% HUHCDR
{400> 4

Gly Phe The Tie Ser Ser Tyr Tyr Wet. Ser
| 5 10

(G T
ey 17

[0002]
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{0003]

212>
<213>

<2202
£223%

<400>

PRT
ALY

PUPACIR
b

{ile. [le Ser Ser gly- Gly His Phe Thr '%_p Tyr Ala Asn Trp ll\éa Lys

Gly

<210>
<2112
<2125
<213>

220>
<2237

<400>

6

13
PRT
AL

HUARCOR
6

Ala Tyr ¥al Ser gly Ser Ser Phe Asn ?3y Tyr Ala Leu
1 (

<2195
<211
212>
213>
<220
<223>
<400>

7

110
PRT
AT

AT
7

Asp Pro Yal Met ghn‘GLn.Ser Pro Ser Egr Leu. Ser Ala
1

Asp Arg Val Thr Tle Thr Cys Gin AYa Ser Gln Ser Ile
20

25

Leu Ala Tep Tyr Gla Gln Lys Pro Gly Lys Ala Pro Lys
35 ) 45

40

Tyr Ser Ala Set Sef Lev ééa Ser Gly Yal Pro ggr Arg

X

Ser Gly Ser -Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser
65 70 75

Asp Asp Phe Ala ghr Tyr Tyr Cys Gln gyr Thr His Tyr
5 90

L210>
21l
<212>
213>

Ser Lys Asn Pro Phe Gly Gly Gly Thr Lys Val Glu Ile
100 105
8
330
BNA
AT

<220>

£223>

ST TedAH$922. g LTI R MBI IR

74

Ser Val Gly
15

Ser Asn Ala

30

Led Leu [le

Phe Lys Gly

Leu Gln Pro

80

Ser His Thr
95

Lys
110
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[0004]

<400> 8
gacectglpga tgacceagag tocgageact ctitetgcet cegtgggaganﬁcgcgﬁgacc

attacatgtc aggcttcaca sagtatctec. aatgetctgg cctggtatea geagaascee
ggcaaagece ctaagetget catctactet geatcaagee tggctagegg cgtgccaage
cgatteaagg ggageggtte tggeactgag tttacgetga ceateagtag ettgetgect
gacgatitig caacctatta ctgecagtac acacasctact <¢ccatacate taasascces
ttcggagggy gtactanggt cgaastaaag

Q2 9

<211> 119

212> PRT

213> ALEY

<2205
$223>  Hi-TedAH KON TT B K

<4003 9
?Lu Val Gln Leu ;al Glu Ser Gly Gly ?ﬁy.Leu'Val-Gln Pro.?éy Gly

Ser Lew 4rg Leu Ser Cys Als Ala Ser Gly Phe Thr lle Ser Ser Tyr
20 25 30

Tyr Met ggr:Trp Vil Avg Gln géa,Prb:Gly Lys Gly %gu,cln Trp Ile

Gly Iie Ile Ser Ser Gly Gly His Phe Thr Trp Tyr 4le dsn Trp Ala
50 55 60

Lys Gly Arg Phe Thr Ile Ser Ser Asp Ser Thr Thr Val Tyr Leu Gln

70 76 80

Met Asn Ser Leu Arg Asp Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg
85 90 95

Ala Tyr Val Ser Gly Ser Ser Phe Asn Gly Tyr Ala Leu Trp 6ly Gln
100 105 110

Gly Thr Leu Yal Thr Val Ser
116

210> 10
<21ty 357
<212> DNA
213> ALK

£220>

<223 SIBHL- TedAB 022 M HR (R TEAR) B BFR

<400> 10
gangtgcast tggtgganag tggeepegpe ctegrigcanc coggpgytag tetgegacte

agetgtgcty cOLécapett tacedttage toctactata tgagotaget teRatagEce
cotaganaag gactcgaatg getcgreate atstcticer mgamcatit cacclggtac
goanact gy ctangppgay attcecgatt agcagegact ccacasccpt glacetgcas
atgaacagee tgagggatga ggacactgce acatatttct gegeacgege ttacgtgage

ggaagctcat ttastgacta tgcactgtps grgceaggae cactegigac tgteicy

75

60

120

180
240
300
330
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<210> 11
<211» 1
<212> PRT
213> AR

220> .
<223> HUUECDR

<400> 11
Gin Ala Ser Gln.ger Tle Ser Asn Twr %gu Ala
1 { :

210y 12
211> 7
<212> PRT
213> AW

<220>
<223» PL1ACDR

4p0> 12
Ser Ala Ser Thr Leu Ala Ser
1 5

210> 13
@1y 12
212> PRT
<213 ATH

223> #fL4%CDR.

<400; 13
?1n Tyr38ex_Hfs.gyr Gly Thr Gly Val ?geﬁGlY_Ala

<210> 14
<2115 10
<2¥2> PRI
213> AIH

Q20>
223> HLHCDR

<400> 14
Ala Phe Ser Leu ger Asn Tyr Tyr Met-?gr
1

<210> 15
<2i1> 18
<212> PRT
<213> A&

<220 .
223> HHCOR

400> 15
Ile Ile Ser Ser Gly Ser Asn Ala Leu Lys Trp Tyr Ala Ser Trp Pro
1 § 10 15

Lys Gly
[0005]
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(0006]

<210

Qs
Q21
213
<2205
223>

<400>

16

13
PRT
ALY

HUACOR
16

Asn Tyr Val Gly Ser Gly Ser Tyr Tyr Géy Met Asp Leu
1 5 1

210>
21>
212>
213>

<220%
<223>

<400>

17
110
PRT

ALY

Ho-TedAPL 592300 AT K
17

Asp Val Val Met Thr Gln Ser Pro Ser Sgr Leu:Ser‘AlaeSer”Vgl Gly
1 : I¢ 15

5

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Glo Ser Tle Ser Asn Tyv
20 25 30

Lew Ala Trp Tye Glo Gln Lys Pro Gly Lys Val Pro Lys Led Lei Tle
35 40 ' 45

Tyt Ser Ala Sér Thr Leu. Ala Ser Gly Val Pﬁﬁfggt A¥g Phie LyE Gly
50 5

55

Ser Gly Ser Gty Thr Gln Phe The Leu Thr Tle Ser Ser Leu Gin Pro
65 70 75 80

Glu Asp Val Ala Thr Tyr Tyr Cys Gin gy.r Ser His Tyr Gly ’ql‘i‘;r Gly
0 97

5

Val Phe Gly Ala Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 108 110

<210>
(AR
212>
<2135

<2207
<223

<400

gacgtégtga tgactcagag cecatctagt ctgagegita gégtcdgagn Cegagteacy

gRcaaggtge ccangeiget gatctatagt gettecacae tCRCAARCRE CRItcegtca
cgottiangy gatotggetd tggcacteag tteaccttgs cgatetcang cetgengeda

gaagatgtgg ccacctatte chigecagtat tcccactacg ggactggeet ghiceaisce

18
330
DNA
AT

PATBH- TedAd: 14923, g I AT] B 0X (1 B e
18

attacctgte aagectccen gegeatctee aactacctgg cetggtaccea. acagaaacct

trtggagly ¢ggiccasngl gRagatanag

<210

ane

19
120

77
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212> PRI
213> ATH
<220

[0007]

£223>  H-TedAHIPRO23BH AR ZK
<400> 19

{lu Val Gin Leu Val Glu Ser Gly Gly‘G%y Leu Val Gln Pro Géy Giy
1 5 T 10 1f

Ser Led'Arg.%Su'Sef'Cys Ala'Ala_ggr Ala Phe Ser Leu ggr Asn Tyr

Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp lie
40 45

35

Gly Tle Ile Ser Ser Gly Ser Asn Ala Leu Lys Trp Tyr Ala Ser Trp
50 55 60

Pro Lys Gly Arg Phe Thr Ile Ser Lys Asp Ser Thr Thr Val Tyr Leu
65 70 80

75

Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Thr Tyr Phe Cys Als
86 90 98

Arg. Asn Tyr Val Gly Ser Gly Ser Tyr Tyr 6
100: 108

Gl Gly Thr Leu Vel Thi Val Ser
©os 120

£210> 20
<211> 360
€912% DNA.
218> AT

220>

—

y Met Asp Leu Trp Giy
110

<2235 MEEHL-TedALIA923. gl I TR MA KR

<4005 20 ,
gaagticasc tigtggaatc tEgagyCguy

agotgegdty catcegtatt ttcedtitee
ccaggcaagg gactggaatg gatiggeatc
tacgcetcat ggecgaaagg cegetttace
cagatgaact cattgegtge cgaggacact
ggaageggat cttattatgg catggatctg
210> 21

211> 11

<212> PRT

@13 AL

£220> )
223> HLECOR

<4og> 21

ctegtgoage ctggtRgsag ccttagacty
aadtactaca tghgetgEgt gogacaages
ataageteog gttccaatge cctgaaatgg
ataagcaagg actccaceac cgtetatetg
geaacgtact tctgtgetcg caactacgty

tggggacaag gtacactcglt gaccgteteg

v?}n Ala Ser Gln ger.lla‘85r Ser Tyr ?ge;Ser

78

60

180
240
300
360
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[o008]

<210>
Q@i
212>
@i

<2203
€223

<400>

22

7

PRT
Azl
PiABCOR
22

Gly Ala Ser Thr Leu Ala.Ser
1

<2103
@i
@12>
213>

220>
£223>

<400>

Gln Cys Thr Asp
1

<210
211>
g1
<213

<2205

<223>
400>

3

q

24

gyr Ser ‘Gly lle Tyr

Phe Gly Gly
10

Gly Pho Ser Len Set Séfvtyr'ryr'Mdt»ﬁgf
{ p

<310y
Q1D
2125
Q13

<220
223>

<400>

Ile Tle Ser Ser Gly Ser Ser Thr Thr P?e Thre Tep. Tye Ala ?gr Ticp
I ] 10 .

3]

25
19

PRT
NI
HLAECOR
25

Ala Lys Gly

<210>
Q211>
<2122
213

<220>

$2237
400>

1

Q10>
211>

la. Ty ¥al Gly Ser Ser Sew Tyr Tyr Gly Phe Asp Pro
| 5 10

26
13
PRT
ALt

HUIRCOR
26

2

27

110

79
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[0009]

<212> PRT
@13> AIH

$220> _ _
<22%> P-TedAL PR3 A0 Phm] X

<400> 27
Asp- Val Val Met. ghr Gln. Ser Pro Ser Tgr Leu Ser Ala Ser Vgl Gly
1 ki 15

Asp Arg Val Thr Ile Thr Cys Gln. Ala Ser Gln Ser Ile Ser Set Tyr
20 25 30

Phe Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Gln Leu Leu Ile
35 40 45
Tyr Gly Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Lys Gly
50 56 60
Ser Gly Ser Gly Thr Glu Leu Thr Leu Thr lle Ser Ser Leu Gin Pro
65 70 ; 80
Asp Asp Phe Ala Thr Tyr Tyr Cys Gln Cys Thr Asp Tyr Ser Gly lle
86 20 96

Tyr Phe Gly Gly Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100: 105 110

28

330
bNA
ALHY

HRLI-Te ABLIFO33, cl M BIX W E TR
400> 28

gatgtogtga tgacteagte cecctetaca ttgagtgect ctgteggiga tegagttace

atcacctgte aagcaageca gageatoage tectacttet cttggtacca geasasgecg
ggasaagece cieaactgctvgattmatgggvgcctcaacac tgECcttetgg cgrgecatea
agattcangy gatetggete cggcactgag ctiacactga ccattagets cctgeaacet
gacgatittg ctacctacta ctgeccagtge accgactats gtgggatata ttteggegga
tttgggaaag ggacgaangt gpeaatcang

<210> 29

<21> 121

<212> PRT

213> AIF

<ga0> ‘ . .
<223> U-TedAR B3RS MAAIRE (HED

<400> 29
Glu Val Gln Leu ga‘l Glu Ser Gly Gly G(l)‘y Leu Val Gln Pro Géy Gly
L 1 1

Ser Leu Lys Leu Ser Cys Thr Ala Ser Gly The Ser Leu Ser Ser Tyr
20: 25 30

80

120
180
240
300
330
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{o010]

Gly Ile Ile Ser Ser Gly Ser Ser Thr Thr Phe Thr Trp Tyr Ala Ser
50 56 66

Trp Ala Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr Thr Val Tyr
65 T0 % . 314
Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Tht Ala Thr Tyr Phe Cys
85 90 g5
Ala Arg Ala Tyr Val Gly Ser Ser Ser Tyr Tyr Gly Phe Asp Pro Trp
100 105 119
Gly Gln Gly Thr Leu Val Thr Val Ser
115 120

210> 30

Q1> 363

2125 DNA

213> AT

e " e o
223> HBSH-TodAPIR993. gl MIBTHE X M B E B

<4005 30
gangttcage ‘tggtegagag cggaggcyga ctggtgvade ctgptgptdy coigaaacte

tettgtacty cotecggett ttecetgage itetiactata tgicatggat gagacagget
cecgggaaay gottgganty gatcgggatt etcteetcoy gotottecae cacttteacy
tggtacgect catgggeses gegasyettt sccatanges ugatadgesc gacegigtat
cttcagatga actecctgaa gacggdaggat actgecdect actitigege tegpractat
gtgggeteaa getettacta tggetiegac ccatgsggac aggecacact tgtgaccgle
tcg

210> 31

211> 11

€212> PRT

Q213> AL

{2207
<223>  PLECDR

400> 31
Glo Ala Ser Gln Ser Tle Asn Asn Tyr fge Ser
1 5 [

210> 32
oy 7

<212> BRT
@3> AIH

220> _
<223> $iikCBR

<400> 32
?ly Ala Ala Asn keu Ala. Sex

81

60
120

180

240
300
360
363
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[0011]

<210>

<211
212>
213>

(2207

<223>

<4005

210>
<211>
212>
213>

{2200

<223>
<4Q0>

33

12

PRY
AT

HUHCDR
33

Gln Asn Asn Tyr gly Val His Tle Tyr Gly Ala Ala
1 | 10

34

10
PRT
ATH

HL4&CDR
34

Gly Phe Ser Leu Ser Asn Tyr Asp Met Ile
1 § 1o

<2107
<211
212>
<213>

<2205

<228>

400>
Phe Tle Asni The Gly Gly e The Tyr Tyr Ald Ser Trp :Ala Lys 6ly
) 5 10 15

<210>
<2117

212>

<2185
220>

2%
<400>

35

16

PRT
ALY

HLECDR
35

36

12

PRI
AL

FHiikCDR
36

Yal Asp Asp Tyr lle Gly Ala Trp Gly Ale Gly Leu
I 8 10

<210>
<2115
212>
<2137

€220
223>

<400>

37

110
PRT
ATHY

i -TedAFR 7995 AU H (AR B K
37

Asp Vol Val Met Thr Gln Ser Pro Ser Thr Leu Ser Ala Ser Vel Gly
i 5 10 15

Asp Arg Vai Thr Tle Thr Cys Gin Ala Ser Gin Ser Ile Asn Asn Tyr
20 25 30

Phe Sex Tep Tyr Gln Gl lys Pro Gly lys Ala Pro Lys Leu Leu Tle
35 40 45

82
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Tyr Gly Ala Ale Asn Lew Ala Ser Gly Val Pro: Ser Arg Phe Lys Gly
50 65 60
Ser Gly Ser Gly Thr Glw Tyr The Leu Th 1le Ser Ser Leu Gin Pro
65 70 75 80
Asp Asp Phe Ala Thr Tyr Ser Cys Gln Asn Asn Tyr Gly Val His Ile
85 90 95
Tyr Gly Ala Ala Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
) 100 ' © 105 110

<210> 38
<2l 330
<212%  DNA
@13 AL

<220>
<223>  SREEH-TcdABIE995, gl BIFUHE] 98 (X Y 5 EF I8

<400> 38
gacgtcgiga tgacacagag cccticaaca ctgtetgeas gegtgggega tagggtcace 60

ataacgigee aggectctea atccatcaac mactattita getggtacca geagaageea 170
ggcaaggcte cgasacttot gatétacgia gétfccaale tggcaagigd cgtgccatca 180
cggttcaagg gatecgggag cggtactgayg tateccctga ccatticatec tetecaacec 240
gacgattteg ccacctactc ctgocagaat. aattacggeg tgeacateta tggagetgee 300
tttggeggte geacanangt graanttang 330
210> 39

<21 W7

212> PRT

213> ALY

<220 , o
<223>  $-TedAdiik995 MIBARAT R (EgE)

<400> 39
Glu Val Gln Leu Val Glu Ser Gly Gly Géy Leu. Val Gln Pro Gly Gly
1 1 15

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Ser Leu Ser Asn Tyr
20 25 30

Asp Met Ile Trp Val Arg Glnm Ala Pro Gly Lys Gly Leu Glu Tyr Ile
35 40. 45

Gly- Phe [le Asn Thr Gly Gly [le Thr Tyr Tyr- Ala Ser Trp Ala Lys
50 85 ‘60

Gly Arg Phe Thi [le Seév” Atg Asp Ser Seév Thi Val Tyr Led :Glu Met
65 70 75 _ 80

Asn Sor Leu Avg Als Gla Asp Thr Ala Thy Tyr Phe Cys Ala Arg Vel
90 95

<)

Asp Asp Tye lle Gly Ala Trp G6ly Ala Gly Leu Tip 6ly Gln Gly Thy
100 105" 119

[0012]



CN 103958544 A F?

5] &

12/70 ;T

[0013]

Leu. ¥al Thr Val Ser
115

@105 40
211> 351

212> DNA

QI ALRY

<2207
223>  {RIBHL-TedABA B4 T

<400> 40
gaagttcage tggtigagag 18EREEA2EE

agctgtactg cttetggatt ctcactgage
cceggeasag gactggagta cattggette
tcatgggeta agggBegctt tacaattagt
asctcactga gageccgagga cactgocaca
g88RCCIERE gegecggatt grggggecaa
€210Y 4]

<2117 11

€212> PRT

<2135 AL

@y

<2237 IIRCDR

<400> 41

Gln Ala Sersﬁln»ger Ile Ser Ser
1 E

<2105 42
LUy 7
<212> PRT
213> AT

<2205
£223%  HUIACDR

<400> 42
Arg Ala Ser Thr Leu Ala Ser
1 5

<210> 43
QI 13
<212y PRT
218> A

£220>
<223>  HLHACDR

400> 43
%bu Gly Val Tyr Gly Tyr Ser Ash

[’

210> 44
21> 10
€2Y2> PRT.
213> AZHE

220>

EmMEEER

- cttgtgcaac ctggteggote cctecgtoetg
anttacgaca tgatcrgggt gegacaggea
atcaacaccg ggggtataac gtactatgec
agggattect ctaccgtgta cctgecagatg
tatttctgeg ctegeggtgga tgactatate

ggaacactgg tecaccgtceic g

Tyr Leu Ser
1%

Agp Asp Gly Ile Ala
10:

84

60
120
180
240
300
351
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[0014]

<223

<4007

HARCOR
44

(l:'l'y Ile Asp Lea gex Ser His His Met (]3%»5
4 : : Yo

<210

€211
L212>

<213>

<220>
<223

400>

45

16
PRT
ATH

ACDR
45

Yal Ile Tyr His Phe Gly Sor Thr Tyr Tgr
B 1

2100
21D
212>
213>

<220¥
223>

<400>

46

11

PRT
ATH

HUEECDR
46

/lua Sei Tle Ala (S‘x'ly» Tyt Ser Ald Phe 'Agb
H

210>
<21
<212y
213>

<220>
<223

<400>

47

111
PRT
AT

$i-TodASL K997 1 14m] 21X
47

Ala Leu Val Met Thr Gin Ser Pro
1 5

Asp Arg Val Thr lie Thr Cys Gln
20

Leu Ser Trp Tyr Gin Gl Lys Pro
35 A0

Tyr Arg Ala Ser Thr Leu Ala Ser
50 55

Ser Gly Ser Gly Thr Glu Tyr Thr
65 70

Glu Asp Phe Ala Thr Tyr Tyr Gys
85

Asp Asp Gly Tle Ala Phe Gly Gly
100

210y 48

<211% 3833

Set Ser
1]

Ala Ser
25

Gly Lys
Gly Val

Leu Thr

Leu Gly
90

Gly Thr

105

85

Ala Asn Trp Ala Thr Gly
18

Pro

Phe Ser Ala Ser '{2r Gly

Gin Ser lle Ser Ser Tyr
30

Ala Pro Lys Leu Leu Fle

Pro Se¢r Arg Phe Ser Gly
60

Tle Ser Cys Leu Gln Ser
75 80

Val Tyr Gly Tyr Ser Asn
95

Lys Val Gis Tle Lys
110
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[0015]

£212> DNA
@I ATH

220>
223> HRTGH-TedAYIAO97. gl I AT AR B BB M

<400> 48
geactegiga tgacacegeg cccgagtage tttagtgctt cmeccggtige tagggtceact

attactigec sagoclctea gaglutatel ggetatctga getggtaces geasaugoece
gggaaggctc ctasactget gatctaccgg gettecacat tggeetecgg cgttcectea
cgctttageg gotecgeate cggeacegag tacaccctga ctatctettg cetgeaatet
gaggasticy caucclacln tiglotgere gletacggal stagoascgy Lgacggeale
gectteggeg geggtaccaa agtggaaatt ang

210> 49

211> 118

(212> PRT

213> ATH

220>
€223>  Hi-TedAPLA997 (AT B (B4

400> 49
‘?1u Val 61ln. Leu gai Glu Ser Gly 6ly Géy Leu‘Vél Gln Pro-?%y Gly
_ 1 E

Ser Leu Arg lLeu Ser Cys Thr Val Ser Gly Ile Asp Leu Ser Ser His
20 25 ) 30

il Met Cys T Val Avg Gln Ala Pro Gly Lys Gly Leu Glu Tyr Ile
35 40 45
Gly Val Ile Tyr His Phe Gly Ser Thr Tyr Tyr Ala Aso Trp Ala The
80 65 60

Gly Arg Phe: Thr lle $er Lys Asp Ser Thr Thr Vel Tyr Leu Glo Met
i 70 75 80

s,

Asn Ser Leu Arg Ala Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg Als
85 90 95

Ser Ile Ala Gly Tyr Ser Ale Phe Asp Pro Tep Gly Gla Gly Thr Ley
100 106 1o

Val Thr Val Ser
115

210> 50
211> 348
212> DhA
213> ATHY

<2205
€223)  HFRI-TedAHHR097. g | OB B K (B4 WS Biree

400> 80 )
gaggtgcane 1tgtggadag CREEERAREA Cctggtgcafic ctggeggacte attgagacty

agctgedcey trtotgatat tgacetgage toecateata TRLEetyegt gegccaggea

cicggaanng gactgganta catoggegte: atataceact tiggetctac atactatgee

86

60
120
180
240
300
333

60
120
180
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aactgggeaa cigggegatt cacaattage asggackcaa. ctaccgtita .cctgomaaty

aatagectga gggctgagga ractgecace. tattiotgle cocgggette aatcgrcyge

tattctgect tugatceatg gggecaagga acactegtga ccgteteg

<2107
<211
212>
13>

220>
<223>

<400>

61

11
PRT
ATH

HLARCDR

51

Gin Ale Ser Gln Ser Ile Tyr Ser Tyr Leu Ala
1 5 10

210>
211>
212>
213

€220~
<223>

<400>

52

7

PRT
AI#
HARCDR
52

Asp Ala Ser Thr Leu Ala Ser
1 5

<2107
{2117
212>
213

220>
223>

<400>

53
13
PRT
ATH

HLKCOR
53

Gla Gly Asa Alas Tyr Thr Ser Asn Ser Hés Asp Asn Ala
1 5 I

<210~
Q211>
<212>
213>

<220
223>

<400>

54
10
PRT
AT H

HACDR
54

Gly [le Asp Leu Ser Ser Asp Ala Val Géy
i 3 10

<210>
@iy
212>
<B14>

<2203
223>

<400>

55

16
PRT,
AT

PitkCOR

5

[le Ile Ala Thr Phe Asp Ser Thr Tyr Tyr Ala Ser Tip Ala Lys Gly
1 5 10 13

{o016]

87

240
300
348



CN 103958544 A F 3 *

16/70 BT

[0017]

210> 56
<211 19
212> PRT
<213» AT

<220

£223>  HLEECDR

<400> 56
Thr Gly Ser Trp gyr Tyr Ile Ser Gly Tgp Gly Ser Tyr Tvr Tgr Gly
i f 1 1

Met Asp lLeu

<210y 87
211> 113
<212» PRT
Q13> AT

£220>
<2235 N-TcdABLAE1000MIHLIKTT IR

<400y 57

i?lu’lle Val Met'ghr Gln Ser Pro Ser TgriLeu Ser Ala :Ser Vgl Gly
] B 10 1

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Ser Ile Tyr Ser Tyr
20, 25 30

Leu Ala Trp Tyr Gln Gln Lys: Pro 61y Lys Ala'Pro Lys Leu Leu Ile
35 40 45

Tyr gsp Ala Ser Thr Leu Ala Ser Gly Val\Pro'ggr Arg Phe Lvs Gly
50 )

5

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 78 80

Asp Asp Phe Ala Thr Tyr Tyr Cys Gln Gly Asn Ala Tyr Thr Ser Asn
85 90 95

Ser His Asp Asn Ala Phe Gly Gly Gly Thr Lys Val Giu lle Lys
100 105 110

<210y 58
<211> 333
<212> DNA
@13 AILH

2205 , , N
€223>  SESHL-TedAB4A1000. g) L 4ATT 380K Y2 X ER

<400> 58
gadatcgtga tgacgeagte accaagcaca ctgagegett ctgtgggaga tegggtoaca

-ataacctgtc aggecteeca gageatotac etlatclgg catgglacca goagaagees

gegaasgetc c¢eadgotget gatitatgac gecageactt tggettecgg tgticctagt
aggiteasag getceggang cggtacegag vitaccctga: ccateteate tetgeaacee

gatgacttty ccdcatacta tigocaggeg eatgectaca citceancte acacgacaac

88
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[0018]

geaticggan gaggeaccaa agtcgaaatt

210> B9
211> 1285
212 PRT
213, AL#

<2205

: ang

223>  HU-TedAfiA10008 ok A ZEK ()

<400> 59

Glu Val Gln Leu ga[ Glu Ser Gly
1 ¢

Ser Leu Arg Leu Ser Cys Thr Val
20

Ala Val Gly Trp Val Arg Gln Ala
35 40

Gly lle lle Ala Thr Phe Asp Ser
50 55

Gly Arg Phe Thr Ile Ser Lys Ala
68 70

Met Asn Ser Leu Arg Ala Glu Asp
85
Thr Gly Ser Trp Tyr Tyr Ile Ser
160
Met Asp Lew T¥p Gly Gln Gly Thr'
CO116 T 120

<2105 60
<211y 375
<212> DNA
<213 ALK

<220>

Gly Gly Leu. Ile 6ln Pro Gly Gly
10 15

Ser Gly Ile Asp Leu Ser Ser Asp
25 30

Pro Gly Lys Gly Lgu Glu Twr Ile
i5
Thr Tyr Tyr Ala Ser Trp Ala Lys
60

Sor Ser Thr Thr Val Tyr Leu g%n

Thr Ale Thr Tyr Fhe Cys Ala Arg
906 95

Gly Trp Gly Ser Tyr Tyr Tyr Gly
105 110

Let Val Thr Vil Ser
126

223> WRRHL-TcdAFLA1000. gl TR SR () N B ER

<400> 60
gaagtteage tggtegagag cegagggggt

agctgeaceg tgtecggaat cgatetgtea

cctggganag gactggagta tatagggatce

agctgggeas aagggegert tacgattage

atgaectcac tgagggecga ggacactgee
tactacatct ctegctimeg ctcctactat
ctegtgaceg toteg

<210> 61

<21> 11

<2125 PRT

<213y AL

<2207

itgattecage ccggtggetc acttagattg
ictgatgecg tgggeigget gegacaggea
ategeeacet tegactecae atactacget
saggectcet ctactacegt gtacctecaa
acttatttet gtgetcggac cgetagetgg

tatgucatgr acctgtegen dcagegpacd

89

333

60

180
240
300
360
375
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€223%  HiARCOR:

<400> 61

Aig Ala Ser Lys g_er Val Ser Thr Leu M‘gt- His
1 ) 1

210> 6
Q> 7
212> PRT
<213 NIy

<2200
<223> HUHCDR
<400> 62

'll.eu Ala Ser Asn geu Glu Ser

<2105 63
Q11> 9
<2125 PRT |
213y AL

2207
<223> HLACOR

400> 63
Gin Gln Thi Trp gsn Asp Pro Tep Thy
1

€210> 64
@llr 10
212> PRT
€213 AL
€220y

{2233  HAACDR:

<400> 64
Gly Phe Thr Phe Ss’)er Asn Tyr Gly Met Ala
1 ; 10

210> 65
<211> 17
212> PRT
213> ATH
<2205

<223 FACDR

<400> 65
Set- Ile Setr Ser ger Gly 6ly Sex Thr '{51" Tyr Arg Asp Ser Vg-l Lys
1 14

<

Gly

<2100 66
211y 9
<212> PRT
Q13 ATRK

€220
£223> HiHECDR:

[0019]
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[0020]

<400> 66

‘Yal Ile Arg Gly Tyr Val Met Asp Ala.
1 5

<2105 67

211y 107
<212> PRT
@18 ATH

<2205 o
<2237 -TedBRFI26MM AT R

<400> 67
Asp Thr Val Leu Thir Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 1¢ 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Lsu
20 25 30
Met His Trp Phe Gln Gln Lys Pro Gly Gln Ala Pro Uys Leu Leu Ile
35 10 45

Tyr Leu Ala Ser Asn Leu Glu Ser Gly Val Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp: Phe Thr Leu Thr Ile Set Ser Leu Glu Pre
65 10 75 80

‘Glu Asp Phe Ala Val ‘Tyr Tyr Cys Gln Gln Thr Trp Asn Asp Pro Trp
85 ‘ 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

210> 68
Q211> 321
{2125 DNA
213> AT

<220,
<223>  GEEGH-TodBHU K926, gl OB ARE] BN 19 B H R

<400> 68
gataccgtge tgacccagag ccctgetaca tigtcactga gocccggggs gaggeocacsa

ttgagctdce qeRctteaaa atcogtgtee acceteatge actggttten geamdagcot
gggcaggece canaactget gatctacete geatctaace ttgaatctgg cgigecggoe
cgoetttagty getecggaag cggaaccgac ttecacactgs cgattagete cctggagect
gaggatttcg cegtgtacta ttgecageaa acttggaatg acccttggac tticgggggc
ggtactaagg tcganatana g

<210> 69

<2115 117

<212> PRT

<2137 ALY

<2200 . o
<2235  H-TcdBHL#492 6RIHHATI X (HEHE)

<400> 69

91

120

240

300
321
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{o021]

Thr Ser Ile Ser
b

Lys Gly Arg Phe

65

Leu Gln Met Asn

The Thr Val Ile
100

Glu Val Glu Leu

1

Ser Leu Arg Leu
20

Gly Met Ale Trp
35

Leu Giu Ser
]

Ser Cys Glu

Val Arg Gin

Ser Ser Gly

55

Thi: Ile Ser
70

Ser Leu Arg
85

Arg Gly Tyr

Lei Val Thr Val Ser
116

£2105
<211
212>
<2135

£220>

223>

<4007
-gaggtggaac ‘tgctegastc tegtEEtage ctggtecage cfggtggatc teigegatig

70

351
DNA
ATH

Gly Gly Gly
10

Ald Ser Gly

26

Ala Pro Thr

40

Gly Ser Thr

Arg Asp Asn

Ala Glu Asp
90

Val Met Asp
105

Leu. Val Gln Pro Gly Gly
15
Phe Thr Phé Ser Ash Tyr
30
Lvs Gly Leu Glu Trp Val
45
Tyr Tyr Arg Asp Ser Val
60
Ale Lys Ser Ser Leu Tyr
75 80

Thr Ala Thr Tyr gér Cys

Ala Trp Gly ?}8 Gly Thr

HiA-TodBH14926, g1 PAT R (B HE B TR

70

teatgegegg catecggetd tacetittee sactacggan TEECCTERET gREACAGRCC

deBAtHasRE geclcgaaty gyttacaage atcagctett ctggaggaté tacttactat

cgegotages tcaanggocg gtttaccatt agecgngnta atgccasatc angectgtat

ctgcasatga acageetgag gRctgaggac accgecacat actattgtac aaccgtgata

ngggectacy tgatgpergc atggegacag gggacattgg ttaccgtote g

210>
<211
212>
<213>

<220
23>

<4002

71

11
PRT
ATH

ARCDR
7L

Arg ‘Ala Ser Gly ger Val Ser Thr Leu Met His
i 10

<210
QI
912>
213>

£220>

K223

72

1

PRT
;|

FEECOR

92

60
120
180
240
300
351
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[0022]

<400> T2

‘Lys Ala Ser Asn %eu Ala Ser
l . .

<210
<211

212>

<213>

<2320%

€228

<4005

73

8

PRT
AL

P 4RCOR
73

?is Gln Ser Trp Asn Ser Asp Thr

<210>
<211
<212>
213>

<2207
$223>

<400>

5

74

10
PRT
ALK

PRCDR
74

Gly Phe Thr Phe Ser Asn Tyr Gly Met Ala
1 [ 10

<2105
Q11>

<212y

<2137

220>

<g23>
<4002

Thr Ile Asn Tyr Asp Gly Avg Thr The ij‘TyrvArg-Asp'Ser;Ygl Lys
1 5§ 10 I8

Gly

{210
<211>
212>
<2135

<200>
223>

<400>

75
17
PRT.
ATl

HUARCOR
75

76
9

PRT
ATty

PLHCOR
76

Ile Ser Arg Ser His Tyr Phe Asp Cys
1 5 ‘

<210
211>
<2123
<213>

<220>
<223>

£400>

77
106

PRT

AT
Ho-TedBHLHR927 Sod paTf 2K
i

93
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Asp Thr Glnfﬂét-ghr.Gln-Ser-Pro:Scr Tgr'EeU~Ser Ala Ser ¥aL Gly
1 g 10 5

Asp Arg Val Thr lle Thr Cys:Arg:ﬁéa‘Ser:Gly Ser Val Ser Thr. Leu
20 2 30

Met His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45

Tyr %gs Ala Ser Asn Leu Ala Ser Gly Val Pro ggr Arg Phe Ser Gly

Ser Gly Ser 6ly Thr Glu Phe Thr Leu Thr Ile Ser Ser lLeu Gln Pro
65 70 75 80

Asp Asp Phe Ala Thr Tyr Tyr Cys His Gln Ser Trp Asn Ser Asp Thr
85 90 95
Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105

<2107 18
<2115 318
212> DMA
213> NI

<2207
223> WTEHL-TedBHLIA92T, st MR REM S HER

400> 178
gacacacaga, tgacecagag ceeatceact tigtergeat cogtgggean cegagtgacs 60

steacttgts gagcaagegg ttecgtgage acactgatge aftggracen gragaageet 120
gggaaggctc cégagetget gatctacana geocageaace ttgectoogg cgticcaage 180
cggtitageg gttceggate tggancegag tteacectga ccatatcaag cctgcaacce 240
gacgacttcg ccacctacta ttgecaccag agotggaata gogacacgtt CEEgcaBggce 300
acaaggctgg aaatcaas 318
<2100 79

@11y 117

<212> PRT

213> ALH

<220%
223> HU-TedBHUFO2T AT RI K (H5E)

400> 79

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Vel Val Gln Pro Gly Arg
1 5 10 15

Ser Lot Arvg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phi Se¥ Asn Tir

20 25 30
‘Gly Met Ala Trp Vdl Arg Gln Ala Pro Gly Lys 6ly Leu Glu Trp Val
35 40 45
Ala Thr Tle Asn Tyr Asp Gly Arg Thr Thr His Tyr Arg Asp Ser Val
50 ’ 55 ) 60

[0023]

94
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[0024]

1

Lys Gly Arg Phe Thr Tle Ser Arg Asp Asn Ser Lys Ser Thr Leu Tyr
70 75 80

Leu GIn Met Asn Ser Leu Arg Alas Glu Asp Thr- Ala Vel Tyr Twr Cys
85 ’ 90 96

Thr Ser Ile 'Ser Arg Ser His Tyr Phe Asp Cys Trp Gly Gln Gly Thr
100 105 Lio

Leu Val Thr Val Ser
116

<210
<21
Q212
<213>

<220»
<223>

<400>

80

351
DNA
ALy

GESI-TedBYLPRO27. 20U HT ALK (R MY SRR
80

gaggtgeaac tigtggenayg cgpaggggsc Btgptccaas ccgyaagsag tcotoogtott

tettgegeeg caagtgrett caccttttce amctacggaa tggectgret togacaaget

cetgggnang gattgragty getggecact atcasctatg acggacgeac gacacactac

cgagactctg ttaaggggeg ctttacgatt tccegegaca atageasgag caccctetac

ctgcaaatga atagcctecs ggecgaggat actgetgtgt actattgtac cfeocatctea

cggagecact acttegatig ctggggacna. ggearactcg tgactgtete g

<2103
<211
212>
213>

220>
{228>

<400>

FoiBCDR
81

Lys Ala Ser Lys ger Ile Ser Asn Hig Lgu.Ala
1 10

<210
Qe
<212>
Q13

220>
<223>

<4003

1

<2107
211>
<212>
213>

€220>
<2233

<400>

82
7

PRT
ANIHY

7 AECDR
82

Ser Gly Ser Thr keu Gin Ser

83
9

PRT
AL#
FLAKCDR
83

60
120

180
240
300

351
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[0025]

filn Gln Tyr Asp glu.Twr‘Pro Tyr Thr
¥ : .

210>
211>
212>

213>
<220

€223
<400>

84
10
PRT
AL

PLikCDR
84

Gly Phe Ser Leu Gln Ser Tyr Thr Ile Ser
1 5 10

<210>
211>
212>
<2132

<220>

<223>
{400>

86

16
PRT
ANLH

HLIACDR
85

?la Ile Ser Gly gly:GIy Ser Thr Tyr ?%t

<210>-
<211

<212>

213>

€200
<223>

<400>

86

11
PRT
AZI

BT RLA 3
86

Pro Arg Trp Tyr gro:krg,Sar'Tyr Phe Agp
1 1

<210
<11
212>
<213>

€220%

<223
<400>

87
109
PRT

Pr-TedBHL 41009691 A BT R
87

Asp Val Gln Leu,zhr GIn Ser Pro Ser Pge
1 f 1

Asp Arg Val Thr Tle Thr Cys Lys Ala Ser
20 25,

Leit Ala Trp Ty Gln Glu Lys Pro 61y Lys
46 40

His Ser Gly Ser Thr Leu Gln Ser Gly Thr
50 a5

Ser Gly Ser Gly Thr Glu Phe Thr Leu The
65 70

96

Asn Leit Pro Leu‘%gs Ser

Tyr

Leu Ser Ala Ser Val Gly
18
Lys Ser Ile Ser Asn His
30
Ala Asn Lys Leu Leu 1le
4£

Pro ggr Arg Phe Ser Gly

Tle Ser Ser leu Gln Pro
() 80
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25/70 3T

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asp Glu Tyr Pro Tyr
85 80: a5
The Phe Gly Glw Gly Thr Arg Leu Glu Tle Lys Avg The
100 105,

<2100 88
211> 327
212> DNA
13> ALY

Q0 _ y o
€223y HWEEBHE-TedBELEEIO00. 2B BRI EER

<400> 88 ‘ | .
gacgtecage teactcantc tecctecttt cigtetgett Ctgtgageda tegcgtignca

ataacctgena aggectecan atcaattage anccatctgg catgdtitea giagangect
ggeaaageen ataagetget gatccactee ggetenactc tgcagtecgg taccccaage
cgattiageg gatctgggag Cgguaccgag ttcacactta ccattagetc cetgeaaccy
gaggacttcg ccacctatta ctgecageaa tacgacgaal acccctatac giteggecdd
gggacasgat tggaasatcan gegtacg

<210> 89

211> 118

(212> PRT“

@13y ATHW

Q0>
223> Hi-TedBHAT00SHIHTIE T 8K (B

400> 89

Glu Val Glo Lew Gin Glu Ser Gly Pro Gly Leu Vdl Lys Pro Ser Glu

1 5 10 15

Thr Leu Ser Let Thr Cys Thr Val Ser Gly Phe Ser Leii Glo Ser Tyr
20 25 30

The Tle Ser Trp Val Arvg Gln Pro Pro Gly Lvs Gly Leu Gly Trp Ile
35 40 45

Ala Ale Tlé Scr Gly Gly Gly Setr Thi Tyi Tyr Asw Leu Pro Leu Lys
50 55 60

Ser Arg Val Thr Ile Ser Arg Asp Thr Ser I
70

v Glo Val Ser Leu
65 '

~
L e

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Thr
85 90 95

Avg Pro Arg Trp Tyr Pro Arg Ser Tyr Phe Asp Tyr Trp Gly Arg Gly
100 105 110

Thr Leu Yal Thr Yal Ser
115

Q210> 90
211> 354
312> DNA
@23 NI

[0026]

97
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<2205
223>  EGH-TodBHU41099. g2 8] K (HEE) B B

<400> 90

gangttenge tgeaggante tggacctgge ttgetgasac caagegegac acttagtcte

acttgeaceg tttecggett ctecettcam tectacacga tetcttgggt geggcaacca

cecggeaaag gactggaatg gatcgcagee altagegres pagraageac ctattacasac

ttgqctc}ca agagecgegt gaccatatee cgtgacacan geaagageca ggtttcecty

asgetgaget cogtgactge tgeegatacg getgtitact attgeacceg acctegelgg

tatcceggtt octatttcga ctactgggga agaggeacac tggitaccgt cteg

<2102 91
Q11> 11
212> PRT
213> ALM

$220>
4223> HIACOR

<400 91

,?rg Ala Ser Gin grg'lle Ser Thr Ser {ée’His

310> 92
@i 7
2125 PRI
13 AL

<2207
<2235 $LIACDR

400> 92
Tyr Ala Ser Gln ger Ile Ser
1

@20 9
ey 9
<212> PRT
213> AN

220>
<223>  EHACOR

<400> 93

Gln Gln Ser Tyr Ser Ser Leu Tyr Thr
1 5

.?ly Phe Thr Phe ger Asp Ser Tyr Met Als
[ 5 10

{0027]

210> 94
21 10
@12y PRI
13 ATH

£220>
<2233 HL{ECORs

<400> 94

<210> 95
<211y 17

98

120

240
300
354



CN 103958544 A

F 3 %

27/70 |

[0028]

Q2> PR
13> AIEY}

220>
<323 BUARCHR
400> 95

.?er e Ser Tyr (5}1.3_' Gly Thr Tle 1le ngn Tyr Gly Asp Sev \l'eﬂ Lys
: 19 15

Gly

210> 9%
211 11
<212> PRT
Q13> ALty

<2205
223> HHKCDR

<400> 96
Arg Gln Gly Thr Eyr. Ala Arg Tyr Leu Asp Phe
1 f 10

210> 97
QL 107
<2i2> PRT
QL AT

<220
223>  H-TedBHIE [02M BT R

<400> 97
Asn Ile Val Leu ght:. Gln Ser Pro Ala Thr Leu Ser Leu Ser _Pl?::;q Gly
1 10 5

Glu Arg Ale Thr Led Ser Cys Arg Ala Ser Gin Arg Ile Ser Thr Ser
20 Fas) 30

Lle His Tep Ty Gla Gin Lyvs Pro Gly GIn Ala Pio Avg Led Leu lle
35 40 45

—
@

Lys Tvr Ala Set Gln Ser Ile Ser Cly Ile Pro Ala Arg Phe Ser Giy
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Ser Tyr Ser Ser Leu Tyr
85 90 95

Thr Phe Gly Gin Gly Thr Lys leu Glu Ile Lys
100 106

<@Ly 98
<21y 321
<212> DNA
13 AKIHy

220>

<Q23>  RFGI-TedBHLAI102. gdBSHTTRE NS HER

99
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[0029]

£400>

98

aacategtec tgacacagte tecigcansce ctitcactat ctecaggign acgagenace

ctgagtt
gggcasg
aggttta

geggact

gta gagceagtca gaggatcteo acgageattc

ctc ccagactctt gatcamgtac gectctcaga
geg getcaggetc aggaacagac ttcactctga

ttg ccgtetatta ctgecageaa tcctactcea

ggtactaaac tggagataasa g

<210>
<21y
<12
<213>

<2207
<223

<400>
Glu Val
1

Sex Leu

Tyr Met:

Ala Ser
50

Lys Gly

65

Leu Gln

Ala Arg

Gly Thr

<400>
gaagtgeage tggtegaste cgegegagel ttggtgeane caggiggete actgagacty

99
119
PRT
AT
H-TedBHA 110269474 8] X (FH)
99
Gin Lew Val Glu Ser Gly Gly ?%?.Leu

&

Arg;geu Ser Gys Ala Val Seor Gly Phe
20

25

36

Ile Ser Tyr Gly Gly Thr lle Ile Gln
55
Arg Phe Thr 1le Ser Arg Asp Asn Ala
70 75
Met Asn Ser Leu Arg Ala Glu Asp Thr
85. 90

Arg Gln Gly Thr Tyr Ala Arg Tyr Leu
100 105

Leu Val Thr Val Ser
115

100
357
DNA
AL

Ala Trp Val Arg Gln Ala Pro Gly Llys
] 40

actggtatca gcaaaagcct
geataagtgg cattccaget
ccatcagetc cctggaaccg

gtctgtacac cttcggecag

Val Gln Pro Gly Gly
15

‘Thr Phe Ser Asp Ser
30

—t
©

Gly Leu Giu Trp
45

Tyr Gly Asp Ser Val

60

Lys Ser Ser Leu Tyr
80

Ala Val Tyr Tyr Cyvs
95

Asp Phe Trp CGly Gin
110

GRS - TedBHLIR1002. g4 HIHTIART BRI (E5E) M B B M

100

agetgtgecg tttceggett tacgitctea gacagitata tgrectgggt gegtcaagea

Cetggenaag ggctggagtg gattgtcagt Etcagttﬂig;gtgggaccat aatcecagtac

ggegatageg teangggeag gtttactate tocagggaca acgecangtc aagectttac

ctgcagatga attétetceg cgeagaggal accgetgtgt attactgege tagacggcag

100
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gesacctacg ctegatacct ggacttotgg ggicagggaa cactegttac agteteg

<2107
Q11>
<212>

<213>

<2200
2285

<400>

101

11

PRT
ATH

HUECDR
101

Arg Ala Ser Gluo Ser Val Ser Thr Lew Leu His
1 10

<2107
<211
<212
213>

<220;
223>

<400%>

<

102
7

PRT
AL

FAARCDR
102

Lys Ala Ser Asn lLeu Ala Ser
] _

<2107
2L
212>
213

<220

<223
<4002

5
103
9
PRT
ATH

PLE&COR

103

His Gln Ser Tep Asn Ser Pro Pro Thr
1 i)

<105
211>
12
<213

<2205
223>

{400>

104

10

PRT
AL

Anitbody CDR
104

Gly Phe Thr Phe Ser Asn Tyr Gly Met Ala
1

<210
211y
<212y
213>

<220%
£223>

<4007

Ile Tle Asn Tyr Asp Ala Ser Thr Thr His Tvr Arg Asp-Sar'Vgl Lys
1 ) 10 ¥

Gly
[0030]

8 10

105

17

PRT
ATH#
PLIXCDR

105

101

367
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<210> 106

<211y 9

€213

<2232

<212 PRT
AL

Q0>
HAECDR

<400> 106

Tyr Gly Arg Ser His Tyr Phe Asp Tyr
15 6

<2105 107
<211> 107
212> PRT

213> ALHYy

220>
<223>

400> 107

H-TodBHL A T MBAET B X

Ala Thr Gln Met ghrr Gl Ser Pro Ser ?gr Leu Ser Ala Ser ‘l{gl Gly
1 1 f

Asp Arg Val Thr Ile Thr Cys Arg -Ala Ser Glu Ser Val Ser Thr Leu
20 25 30

Leu His ggp Tyr Gin Gln

The Phe Gly Gln Gly
100

<2122
<213

Tyr Lys Ala Ser Asn
50

Leu Ala Ser Gly ¥al Pro
55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 78

Glu Asp Phe Ala Thr

210 108
@iy 321

DNA
AT

290>

€228>

<400> 108

gegacgeaaa tgacteagtc

-atcadctgee gegeateaga

gEgaaggeac caaaactett

-aggtteteeg grageggttc

(0031]

gaggacticg ccacctatta

ggadcgasac tegagatcaa

210> 109

Thr Lys Leu Glu Ile Lys
105

gcecteateg cttagegegt

:Lys Pro Gly Lys Ala Pro Lys Leu leu 1le
40 45

Ser Arg Phe Ser Gly
60

Ser Ser leu Gln Pro
80

Tyr Tyr Cys His G})n Ser Trp Asn Ser Pro Pro
9

95

BT TedBHEMRI 114, 2B AT AR M2 R T8

ccgteggage tagagtgacy

gtegrtigtee: acactectee actggilatea goaganaceg

gatctacsaa gecageaace

ttgegteegy tgtecogtca

ggrgacagac tttactitga ccatttegtc gotteagecg

ciglcatcag teatggaact

g

102

caceteccae pttiggeeag

120
180
240
300
321
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[0032]

<1 17
<212> PRT
213> AT

<2205
<223>

<400> 109

Fi-TedBHART T LAY TS K (50

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Lsu Val Gln Pro Gly Gly
1 5 ¢ 15

Ser Leu Arg Leu
20

Gly Met Ala Trp
35

Ala Ile Ile Asn
50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Thr Arg Tyr Gly
100

Leu ¥al Thr Val
116

<210> 110
211> 351
212> DNA
@1 AT

<2207
<223>

<400> 119

Ser Cys Ala Ala Sg"r‘ Gly Phe: Thr Phe Ser Asn Tye
2! 30

Val Arg Gin Aéa_Pro Gly Lys Gly Leu Glu Trp Vel
grs . !

5

Tyr Asp-é%a Sex Thr Thr His_gzr‘Arg-Asp Ser Vel

Thr Tle Ser Arg Asp Asn Qéa Lys Ser Ser Leu Tyr
70 &

80

Ser Leu: Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
95

85 90

Arg Ser His Tyr Phe Asp Tyr Trp Gly Gln Gly Thr
105 110

Ser

SREGHT-TedBHLART 114, 2893 SR K (E3E) 1 SRR

gangtacaac tcgtagagtc aggeggtege ctggtccaac ctggegaels coticggett

tegtgtgeog cetegggatt cacgtitage sAttaceyta. tegcctagwt yaggcagucy

céagegaagy gtettgagly ggtagegate atcéaactaty atgéangcad cacccactac

agggatagcy teangggacg ctttactate agecgggata atgegasate ctegetctat

cmm@maummmmay@u@cmmwﬂmaamwﬁhm@mm@

cgetegeact atttegacta ttggegacag gggacgeteg taactgicte g

210> 111
<21y 11
<212> PRT
213> AIM

€220>

<223> {LIRCDR

<400> 111

Atg Ale Ser Glu Sor Val Sor Thr Leu tgn-His
1 5 t

120

180
240
5080
351
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(0033]

QL10> 112
2Ly 7
¢212> PRT
<213> ATIHY

€220>
<223> Anitbody CDR

<400> 112
Lys Ala Ser Asn Iée.u Ala Ser
1

<210> 113
211> 9
<212> PRT
a3 ANIH

@20
<223> HACDR

<400> 113

‘His Glo Ser Trp gasn Ser Pro Pro Thr
1

{210> 114
Iy 10
212> PRT
213 AL

<220
<2235 HUHRCDR

<400> 114
Gly Phe Thr Phe Ser Asn Tyr Gly Met Ala
1 10

«

210> 115
211> 16
212> PRT
213> ATH

<220
223> HHKCOR

<400> 115
Ile Tie Asn Tyr Asp Ala Ser Thr Thr His Tyr Arg Asp Ser Val Llys
1 5 10 1

5

210> 116
1Ly 9
<212> PRT
218y AT

220>
223> HIKCDR

<400>» 116
Tyr Gly Arg Ser His Tyr Phe Asp Tyr
1 5

<210 117
<211 107
<212» PRT
€213 KILE

104
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[0034]

220> .
<223>  $i-TedBHiiK1114 graft SAUHIAFI TR

<400> 117
Asp Thr Val Let Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Vgl Gly
i 5 10 12

Asp Arg Val Thr Tle Thr Cys Arg Ala Ser Glu Ser Val Ser Thr leu
20 25: 30
Leu His Trp Tyr 61n Uit Lys Pro Gly Lys Ald Pra Lys Leu Ley Lie
35 40 45
Tyr Lys Ala Ser Asn Leu Ala Ser Gly Val Pro:Ser Arg Phe Ser Gly
50 58 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Lew Gln Pro
65 70 .18 80
Glu Asp Phe Ala Thr Tyr Tyr Cys His Gln Ser Trp Asn Ser Pro Pro
86 90 96

Thr Phe Gly Gln Gly Thr Lys Leu Giu Ile Lys
100 105

<210y 118
211> 321
(212> DNA
<213>  ALHY

<2207
<2235 $RIRI-TedBHAIL14. gSRIPEKETBEE ML B ¥

<400> 118
gacacggtee tgactesgtc geecteateg cttagegegt cegteggaga tagegtgacg

atcacctgee gegeatceaga gteggtgtee acactectec actggtatca geagaaaccy
gggaaggeac casasctott gatctacsaa gecageaace tigegteegy tgrorcgtca
aggttetoeg ggageggtic ggggacagac. tttacttigs ceatttegte geticageceg
gaggactteg ccacctatia ctgtcatcrg teatgganct cacctcccae atitggecay
ggoacgudac ‘tegonatend g

Q10> 119

211> 117

<212> PRT

213> AL#

<220 ' '
<223> Pi-TedBHE1114 graft SEOPUARIER ()

<400> 119
Glu V4l Gin Leu Val Glu Ser Gly Gly ?éy,Leu Val Glu Pro G%y Gly
1 5 h;

Ser Leu Avg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30

Cly Met Aln Trp Val Arg Glo Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

105

60
120
180
240
360

32
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[0035]

Ala Ile Ile Asn Tyr Asp Ala Ser Thr Thr His Tyr Arg Asp
50 55 80-
Lys Gly Arg Phe Thr Ile Sexr Arg Asp Asn Ale Lys Ser Ser
65 70 75
Leu. Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90

Thr Arg Tyr Gly Arg Ser His Tyr Phe Asp Tyr Trp Gly Gle
100 105 110

Leu Val Thr Val Ser
115

<2105 120
211> 351
<212 DNA
2135 AL

<220>
<22%> HRBOB-TodBHUIKI 114, gSAU BRI BE N E HHER

£400» 120 , ,
gadgtacaac togtagagte agggagtege ctggtecadc clggeggete

tegtigtigeod cotiggratt cacgtttage

ccagggaagg gtettgagty grtagegate

agggatageg tcaagggacg ctitactate
ctgcagatga actccctcag agoegaggac
cgctegeact atttcgacta ttggegacag
210> 121

<21y 11

<212> PRT

213> AT

<220>
<223» HUYACDR

<400> 121

<212> PRT
£213> ATH

<210 122
> 7

<223 HHCOR

<400  T22

Asn' Thr Asn: Lys Leu His Thr
1

5

Wy 123
<211y 9
<212> PRT
213> ALY

spttacggta
ateaantelg -
ageegggata
accgeagtgt

gggacgeteg

Lys Ala Ser Gln.gsn Ile Tyxr Met Tyr Leu Asn
1 10

106

tggccteggt
atgeaangcac
atgcgaaatc
actattgeac

taactgtetc

Ser Val
Leu Tyr

80
Tyr Cys
95

Gly Thr

€e ttC_ ggct.t

gaggeaggea
cacceactac
ctcgétetat
acgatacgga

g

60
120
180
240
300
351
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{o036]

<220>
<223>

<400>

1

210>
Q1>
212>
A3

<220>
223>

<400>

Gly Phe Thr Phe grg Asp Ser Phe Mat Ala
1

<21e>
Qi
<212~
<2135

<220
<223>

<4005

1

Gly

210>
211>
12>
2135

<220>
23>

<400>

<210>

211>
<2125
<213>

<220>
<223>

<400>

Asp lie Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser V

1 5 10 1]

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Ile :
20 z 0

Leu Asn Trp Tyr Gln Gln Lys Pro -Gly Lys Ala Pro
: 35 40

Ser [le Ser Tyr Glu Gly Asp Lys Thr
5

o3l %

YLACOR
123

Leu Gln His Lys Ser Phe Pro Tyr Thr
5

124

10

PRT
ALY
PLPRCOR
124

10

125

17

PRT
AT
HURCOR
125

126
9

PRT
AILH
HLAECOR
126

Teuw The Ile Thi Thé Se# Gly Asp Ser
1 5

127
107
PRT
AL

P-TedBHL 11 250990 BB
127

2!

107

Tyr Tyr Gly Asp Ser Val Lys
10 16
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[0037]

Tyr Asn Thr Asn Lys Leu His: Thr Gly Val Pro -Ser Arg Phe Ser Gly
- 50 55 60

Ser Gly Ser Gly Thr Glu Tyr Thr Lev Thr lle Ser Ser leu Gln Pro
65 F{ 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Lys Ser Phe Pro Tyr
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu [le Lys
100 105

<210y 128
<211> 321
<212> DNA
18> ATH

<2202

<2935 MREBI-TodBHAK1125. 2P AT WK M5 B HF IS

400> 128
gatatacaan tgactcagag cectagetca

atcacttges :aagcaageca gaacatctat
ggapaagete ccaagegect gattiacase
cgrittageg gatetggete tggancegaa
gaagactttg caacttacta ttgecteeag
gggaccaddac tgganatcaa a

210> 129

<211> TI18

212> PRT

213> ALK

<220

ctgagegert ctgtegecga tegtgtaaca
atgtacctga atiggtacca gecaaaaaccg
sccoataage. tgoatacegg cgtgecaage
tatacactga ccatangete .cetgeaacey

cacasatect tcecctatac gticggacas

<223> -TedBHLIF1 1250H45 AT (4D

<400> [29

Glu Val Gln Leu gal Glu Ser Gly Gly Gly Leu Yal Gln Pro Gly Gly
1 ' 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg Asp Ser
20 25 30

40

s

Phe Met Ala Trp Val Arg Gln Ala Pro Gly lys Gly Leu Glu Trp Val
35 y 45
Ala Ser Ile Ser Tyr Glu géy'ﬁsp Lys Thr Tyr“Tgr Gly Asp Ser Val
£ [+

‘Lys. Gly Arg Phe Thr Tle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 7% 80

Lew Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
88 90 93

Ala Arg Leu Thr [le Thr Thr Ser Gly Asp Ser Trp Gly CGla Gly Thr
100

165 110

108

60
120
180
240
300
321



CN 103958544 A
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[0038]

Met Val Thr Val Ser Ser
115

<210> 130
211> 354
<212> DNA
213> ALGY

<220»
<2235  HHTEH-TedBRUATL26, g2 T BE (HE) S HER

<400> 130

gaagrgcage taggtogasag cggcggagga ttggtacaac ciggtggetc teitegooty
tettgegety caggeggott taggtteege gatagettts tggettgget gepacasget
colggganag ggctegnnte gyicgutage atasguincy asgycgacsa gacitactel
gaggactety tgaanggeey atteaccatt BgLcRagaca scgcadagas ctecctytae
ctgeagstga actccctged tgecgasgat accgedgtyt actatigede CaggTLAacE
atcactacas gcggagatag ctggggacna gggacaatgg~tgaccgtaCC‘gagc

<2105 131

L1y 11

<212> PRT

@13y ALK

<220° _

<223>  PLECDR

<400> 131

Lys Ala Ser Gln His Val Gly Thr Asn Val Asp
1 5 10

210> 132
211y 1
Q12> PRT
<213> AIL#

<2207
<223>  HU4HCDR

<400> 132
Gly Ala Ser [le grg Tyr Thr
1

Q0> 133
@i 9
QI12» PRT
QI3> AT

220>
<2235  HUHCDR
<400> 133

Leu Gln Tyr Asn Tyr Asn Pro Tyr Thr
L 5

<2100 134
211> 10
212> PRT
2135 AL#Y

<220 )
<2237 HUHkCDR

109

60

120

180
240
300
364
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[0039]

<400>-

134

Gly Phe Ile Phe Ser Asn Phe Gly Met Sg.r
1 5 1

£210>
<211
<212>
<213>

220>
<2235

<400>

Ser lle Ser Pro
1

Gly

€210>
<2117
<2127
213>

220>

<223>
<400>

13§

17
PRT
AL

PUFCOR
185

136

9

PRT
AL#

PLIRCOR
136

Ser Gly Gly Asn Ala Tyr Tyr Arg Asp Ser Val Lys
5 0 15

Arg Ala Tyr Ser Ser Pro Phe Ala Phe
1 5

<2103
<2113
@iz
<2135

220>
<223>

<400>

137
107
PRT
AL

i-TodBifi A1 12934 FI3EEX

137

Asp Thr Gln Met Thr Gln Ser Pro Ser Sgr Leu Ser Ala Ser Val Gly
T 5 1i 15

Asp Arg Val Thr Ile Thr Cys
20

Tyr Gly Ala Ser Ile Arg Tyr
50 b

Val Asp Trp Tyr Glo Gln Lys
38

Lys Ala Ser Gln His Val Gly Thr Asn
25 30

Pro. Gly Lys Vel Pro Lys Leu leu Ile

40 45

- Thr: Gly Yal Pro A_gp Arg Phe Thr Gly
6

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65° 0 8 80

Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gln Tyr Asn Tyr Asn Pro Tyr
8% 80 95

Thr Phe Gly €ln Gly Thr Lys Leu Glu {le Lys
100

106

110
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[0040]

210>
<aii>
<212>
Q13>

<220>
223>

<400>

138
321
DNA
AL

FaFaH-TedBILAL 129 gl ORI I B HIF M

138

attacgtgca aggoeaageca acacgtgggt accaacgtgy:

ggeaaggtce ccaaactget gatetacggt gecagtatic.

cgotteaccy gasgcggste agggaccgat: ticacactga:

gaagacgigg ctacttacta ctgectgeay tacaactata .

ggecaccasac tggagatasa g

<210>

211>

<212>
213>

<220>
<223>

<400>

1

139
118
PRT
AL

Fr-TedBHL AL 12909 A T R (B
139

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val
10

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe
25

20

Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys
35 40

Ala Ser Lle Ser Pro Ser Gly Gly Asn Ala Tyr
. or

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser.
65 T0- 75

Leu Gln Met: Asn Ser Leu Arg Ala Glu Asp Thr

5 §

Thr Arg Arg Ala Tyr ‘Set Ser Pro Phie Ald Phe
105

100

Leu Val Thr Val Ser Ser

<210>
<211
212>
<213>

<220%
223>

<400>

115

140

354

DNA

ALY

S H-Tod BEL 129, gl 3T R (B
140

111

gacacccaga tgattcagte tecgteaage ¢titetgedt Crgttgdaga tegagtcaca

actggtatca acagaageca
getatacegg ccgtgectgat
caatcagete ccigeaacet

atccctacac Gttiggecag

Val Gln Pro Gly Arg
15
Ile Phe Ser Asn Phe
30

¢ly Leu Glu Trp Val
Tyr Arg Asp Ser Val
60

Lys Thr Thr Leu Tyr

80

Ala Val Tyr Tyr Cys
9%

Trp Gly Gln Gly Thr
110 .

) 1Y SRR

gagetgeaac tigtggaatc aggaggtege gtegticage ccggtagate acticgtety

60

120,
180
240
300
321

60
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40/70 ;T

(0041]

agttgtgcas casgeggell tatetictee
cctggtaagg geotogaaty ggrggctagt
egggacagcg tgaaaggacg ctteactate
ctgeagatgs ataglotgag ggoeegaggat

tattettces orittgectt ttggggacag

<212
<2
212>

{213

<220>-
<223>

<400>

<210>
<211
<212>
213~

€220>
223>

<400>

141
11

PRT
ATH

HORCDR
141

Lys Ala Ser Lys ger: 1le Ser Asn His 11-511 Ala.
1 16:

142

L

PRT
ATy
HAACDR
142

Ser Gly Ser Thr Leu Gin Pro
1 8§

{210>
211>
212>
<213>

<220>
£223>

400>

143

9

PRT
ALY

$HRCDR
143

Gin Gin Tyr Asp glu Tyr Pre Tyr Thr
1 §

{2107
<211

<2125
<213>

<220>
Q23>

400>

210>
211>
{212>
13>

<220>
{223>

<400>

144
10
PRT
ATt

PARCOR:
144

Lly Phe Ser Leu gsn Ser- Tyr Thr lle Tgr
3 1

145

16

PRT
AR
e ERCDR
148

112

ascticggga tglettgggl
attagcccaa geggggeaas
agccgagata actecaagac
acegeagtygl actacigeac

gegactetgg tgacagtctc

120
180
240
300
354
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[0042]

<2107
<211y
@12
<2137

€220>
<223

<400>

146
11
PRT
N

HrAKCDR
146

Pro Arg Trp Tyr Pro Arg Ser Tyr Phe»Qgp Tyr
1 5 1

<2107
2115
212>
<13

<220
223>

<400>

147
107
PRT
ATHY

H-TedB &I I34H B T HER
147

Asp Val Gln Leu Thr Gln Set Pro Ser Phe Leu
i 5

10

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Lys
26

20

Leu Ala Trp Tyr Gln Glu Lys Pro Gly Lys Ala
40

His Ser Gly Ser Thr Leu Gin Pro Gly Thr Pro
50 58

Ser Gly Ser

65

35

70

Glu Asp Phe Ala The Tyr Tyr Cys Gln g%n Tyr

Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105

<2107
<211d

<212
13y

<2207
<2233

<400>

gacgtccage tcactcaatc teectectit. ctagtetgett

ataacctgca aggectocaa ateasttage saccatctgy

85

Gly Thr Glu Phe Thr Leu Thr I%e
7

Ala Ile Ser Gly Gly Gly Ser Thr Tyr Phe Asn Ser Ala Leu'%gs Ser
1 5 10 15

Ser Ala Ser Val Gly
15

Ser [le Ser Asn His

30
Asn Lys Leu Leu lle
45

Ser Arg Phe Ser Gly
60 ‘

Ser Ser Leu -Gin Pro

80

Asp Glu Tyr Pro Tyr
95

105
148

301

DNA

AT

S EEH-TedBHT AL 134, g5 PAT] K 1Y B8 RS

148

ggcanagéca ataagetget gatceacice ggiteaacte

cgatttogeg gatctggeag cggoncegag ttcacacttn

gaggacticg ccacctatta clgecageaa tacgacgaat

113

ctgturrcga tegegtgaca

catggtatea ggagaagect

tgeanctegy taceccange
ceattagetc cotgeaaccsg

accéetatac gltoggteaa

60
126
180

240

300
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[0043]

gggacaagat tggaaatcas g

<2102
211>
212>
<213>

220>
<223>

<400>

Glu Val Gln
1

Thr Leu Ser
Thr 1le Thr

ki
Ala Ala 1le
50

Ser Arg Val
65

Lys Leu Ser

Arg Pro Arg

149
118
PRT
ALEY

Hi-Te dBHU A1 134899144 5l 2 X (E5)

149

D

85

100

Thr Leu Val Thr Val Ser

<2107
<211>
<2122
<213
<2203

228>
<400>

gaagttcage tgcaggaatc Tgegacclgee tiRALEAAAC CAAGCEAGAC acttagicte
acttgeaceg titecgpett ctecettant tectacdega teacttgget gcggeaacca
ccegggaasg gactggaatg gatcegeages attagegggg gagggageac ctatttcaac
tcggetetca. agageegegt gaecatatec. cgigacacaa. geaagagees. ggtticcotg

asgctgaget cegtgactge tgccgatacg peigittact attgeacceg acctegetgg

116

150
354
DNA
ALY

Leu Gln Glu Ser Gly Pro

5}

Gly
10

Leu Thr Cys Thr Val Sexr Gly

26 ' 25

Trp Val Arg Gln Pgo Pro Gly

4
Ser Gly Gly géy'Ser Thr Tyr
Thr Ile Ser Arg Asp Thr Ser
70

Ser Val Thr Ala Ala Asp Thr

90

Trp Tyr Pro Arg Ser }é{ Phe

Leu

Phe

Lys

Phe

Lys

%

Ala

Asp

Ser

Gly

Ash.

60

Ser

Val

Tyr

. Lys Pro Ser Glu
15

5

Leu Asn Ser Tyr
30

Leu Glu Trp Ile
45

Ser Ala Leu Lys
Gla Val Ser Leu
80

Tyr Tyr Cys Thr
95

Tro Gly Arg Gly
110

fﬁg&ﬁ%cdm{*l 184 oSRUBLATTI AR (B N F R HR

tateecegtt cetatttcga ctactgggga agaggeacac tggttacegt cteg

<2103
<211>
<2123
<213y

<2207
{2237

<4002

151

11

PRT
ATHY

HIARCOR
151

114

321

60
120
180

300
354
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Lys Ala Ser Gln Asn Val Gly Asn Aso Vgl, Ala.
1 5 I

<210> 162
2 7
<212y PRT

Q213 KM

220>
{223>  $H4ECDR

<4005 152
’]Eyr' Ala Ser Asn Arg Phe Thr
5 &

210> 153
A9
<212> PRI
<213> AL
2200
<9235 H{ACOR
<400> 153

?ln Arg Val Tyr Gin Ser Thr Trp Thr
5

1 154
QIR 10
<Z12> PRT
Q13> ALK

<220>
<223>  HLARCDR

<400> 154
Gly Phe Ser Leu Thr Ser Tyr Tyr Val His
1 c

5 10

210> 155
113 16
<212> PRT
N3 AL

<2207
<223>  HHACOR

<4005 155
Cys Tle Acg Thr Gly Gly Asn Thr GLu‘¥%r Gln Ser'GluZPheigys Ser
! 3 1 15

<2105 156
Qi 7
<2125 PRI
213 AT

<220>
223> $REHCOR

<400> 156
Gly Asn Tyr Gly Phe Ala Tyr
1 5
<210y 187
Q1 107
[0044]

115
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[0045]

<212> PRT
<213 ATH)

<220>
<223> H-TedBHL PRSI MBIRATIEE

<400> 15T
Ala Ile Gin Met Thr Gln Ser Pro Ser Sgr Leu Ser Ala Ser Val Gly
1 5 I 15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Val Cly Asn Asn
20 25 30

Val Ala Trp. Tyr Gln His Lys Pro: Gly Lys Ala Pro Lys Leu Leu lle
36 40 45

Tyr Tyr Als. Ser Asn Arg Phe Thr-Gly Val Pro Ser Arg Phe Thr Gly
50 56 60

Gly Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 T0 be 80

(2

Glu Asp Phe Ala Thi Tyr Tyt Cys Gln Arg Vel Tyr Gln Ser Thr Trp
85 90 98

Thr Phe Gly Glg Gly Thr Lys Val Glu Ile Lys
100: :

s

<210> 158
11> 321
<212> DMA
13>y ATl

<220>
<2935  HMFH-TcdBHLIR1151. gl IIL E R X 2 B R

<400> 158
gégatticaaa tgactcagte gecctecateg ctlagegegt cegteggaga tagagtgecg

atcacgtgca aagcatcacs aagtgtegeg eacaatgtgg catggtatca geataasceg
gggaaggeac casaactetl gatctactac gecagesaca. ggtitactyg tgteccgtea
dggttcacgs gageggetta caggacagic tttacttigs deatttegts gottcageeg
gaggacttog ceacctatta ctgtcagage ptotaccagh cascgiggac atttggocag
ggaacganay tgganatess g

<210> 159

<@11> 114
<g12> PRT

28> AILE

220>
223> W-TedBHELIBIMPLETEIX (HE)

<400> 159

Glu Val 6in Leu gln Glu Ser Gly Pre Gly Leu Val Lys Pro Ser Glu
L ' 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Ser Tyr
20 25 30

116

60
120
180
240
300
321
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[0045]

Tyr Val His Trp Yal Arg Gln Pro Pro (ly Lys Gly Leu Glu Trp Met
35 40 45

Gly Cys Ile Arg Thr Gly Glv Asn Thr Glu Tyr Gld Se¥ Glu Phe Lys
50 55 60

Ser Arg Val Thr fle Ser Arg Asp Thr Ser Lys Asn Gln Yal Ser Leu
68 10 FE] 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90: 93

Arg Gly Asn Tyr Gly Phe Ala Tyr- Trp Gly Gln :Gly Thir Leu Val Thr
100. 105 110

Yal Ser

<2107
211>
212
(213>

{220>
{223

400>

gaagtacaac tccaagagte
acgtgtacgg tatcaggatt.
ceogggnagg gloetlgagty
agcgaattta agagccgegt
anattgicct ceghgacgge

ggctitgogt attggegaca

310>
211>
12>
213>

<2203

{223>»

<400

Lys Ala Ser Gln
L

2103
<2115
<2127
L3

<220~
<223>
{400
i

210>
<21l

160
342
DNA
AT 8

FRAP-TedBHCIRT 15T, g BT AR G 6B 0 R

160

163
i1

PRT
AT
HLACDR
r61

162

7

PRT
ATH
fiA5COR
162

163
7

gggecetggt ctggtcaage cgtcegaaac sctitcgoty
ctecocttaca teatnctocg tecdactgggt goaggeageca
golgggotye attagaaceg gagggantac cgaglaccag
cactatcage cgggatacgt ccaaaaacca. ggtgtcgcte
cgctgacace geagtgtact attgegegeg. aggasactat

grugacgetc gtaactglet cg

Asn Tle Asn Lys Tyr %gu Asp

Asn Tle Gin Ser lLeu Wi Thr
I

117

60
120
180

240

300

342
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[(0047]

<212>

<213>

<220>
<223>

<400>

PRT
KT8

#1,1kCDR
163

Phe Gln His Asn Ser Gly Trp
i 5

{210

<2115

€212>
213>

€220

223>

<400
‘ﬁly Phe Thr Phe ghr Gln Ala Ala Met ?%9

<2100
<211>
212>

£213>

<220
<223>

<400>

Afg Ile Ser Thr Lys Ser Asn Asn Phe Ala Thr Tyr Tyr Pro Agp Ser
1 5 106 I¥:

164
10
PRT
AT

AR
164

165
19
PRT_
AIH

HUACOR
165

Vél Lys Gly

<210>
QI
212>
213>

<Bag>

<223

400>
?ro Ala Tyr Tyr gyx 4sp Gly Thr Val Pgo Phe Ala Tyr
1

210>
<2112
212>

219
<2203

223>
€400>

Asp Ile Gln Met Thr Gln Ser Pro Ser Sgr Leu Ser Ala Ser Vgl Gly
1 5 1 i

Asp Arg Val Thr Ile Thr Cys lLys Ala Ser Gln Asn Ile Asn Lys Tyr
20 25 30

166
12

PRT
ATH

PLHRCDR
166

Pi-TedBI #1153, aSEIVL AT K
167

118
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[0048]

l.eu

Tvr

Ser
65

Glu

Phe

Asp Trp Tyr Gin Gln Lys Pro Gly Lys Val
33 40
Asn 1lé Gln Ser Leu His Thr Gly Ile Pro
50 58
Gly Ser Gly Thr -Asp Phe Thr Leu Thr Ile
70 75

Agp Val Ala Thr Tyr Tyr Cys Phe Gin His
85 90

Gly. Gln Gly Thr Arg Leu Glu Ile Lys
160 105,

210> 168
<211 318
{212y DNA
213> AXH

220>

<2232

<400> 168
gatatacaga tgactcaghc cectictagc ctiteagett

atcacgtgta aggctagtca gaacatiaac. aagtatetgg

gggaagattc cemagetget gatctacaac atccagtece

cggtilegeg gatctggtie sgggaccgac ttcagcetygs

gasgacgtgy ccacctatta ctgettcceg cacastagtg

accaggctge agatcoan

<2102 169
<211 123
<2125 PRT
213 AI#H

<220
<223 Hr-TedBEALISIOMME T B K (graft 8
aiE)

<4005 169

Glu
1

" Ser

Ala
Ala
Ser
65

Val

Val Gln Lew Val Glu Ser Gly Gly Gly Leu.
B 10

Leu Lys leu Sex Cys Ala Ala Ser Gly Phe
20 25

Het Phe Trp Val Arg Gln Ala Ser Gly Lys
35 40

Arg Tle Ser Thr Lys Ser Asn Asn Phe Als

50 56

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp
70 75

Tyr Leu Gln Met Asn Ser Leuy Lys Thr Glu
85 90

119

Pro Lys Leuw Leu lle
45

Ser Atg Phe Ser Gly
60

Ser Sex Lew Gln Pro
80

Asn Ser Gly Trp Thr
95

R -TedBhL(R1153. (BHHM AT RR B 2R

cegtgggega tagagtgact
actggtacca. gcagaancee
tgcatacagy cattectage
castcagete totgodaccs

gctggacttt tggacaaggt

Yal Gin Pro Gly Gly
15
Thr Phe Thr: Gln Ala
30
Gly Lew Glu Gly lle
45

The Tyr Tyr Pro Asp
60

Asp Ser Lys Asn Thr

80

Asp Thr Ala Val Tyr
95
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.1

3R

48/70 T

[0049]

Tyr Cvs Thr Ala Pro Ala Tyr Tyr Tyr Asp Gly Thr Val
100 105

Tyr Trp Gly Gin Gly Thr Leu V
115

<210>
211>
2125
<213»

<220>
£223>

<4002

tettgegeeg cangeggett tacgtttace

agtgggangy grotigaage catcgraaga

170
369
DNA
ALK

&

al Thr Val Ser
9

Pro Phe Ala
110

EIBH-TedBHLAA1 163, gSMIBF TR (B BB ER

170

‘gaggttcage tggtggaatc aggagegget

ciggtgeaac

caggecegeta

atcagcacca.

tactatecgg actccgigaa aggecggitt. accatitcte

actghet

<210
<211y
212>
Q3

<4007

Met Ser
T

Arg Pro

Tyr Asn

Lys Lys

50
Ser Ser
65

Glu Val

Leu His

Tyr Ile

Trp Tyr
130

cg
171

2710

PRT
HARZF T E
171

l.eu 1le Ser Lys
5
Arg Glu Asn Glu
-20:

Lys Leu Thr Thr
38

Leu. Asn Glu Ser

Arg Asn Arg Als
70

Ile Leu Ile Lys
85

Phe Val Trp 1le
100

Lys Gin Trp Ala
115

Asp Ser Glu Ala

Glu

Tyr
Asn
Ile
85

Leu

Asn

Glv

Asp

Phe
135

gtgtacotge agatgaacag tcteaagace

ceegeetatt attacgatgg cacagrgect

Glu

Lys

Ash
40

Asp.

Sexr

Ser

Gly

Ile
120

Leu

gaggacacag

ttegeatact

Leu lle
10

Thr Tle

25

Asn Glu

Val Phe

Asn Leu

Asn Thr
90

Glu Val
105
Asn Ala

Val Asn

120

LyS

Leu

Asn

Met.

Lys

75

Ser

Ser

Glu

Thr

caggaggete cctgasactsg

tgtictgggt taggcaggee

agagcaacaa tttcgctacg

gegatgacag caagaacace

ccgtgtacta ttgtactget

ggggacaggg tactttggty

Leu

Thr

Lys

Aso
60.

Lys

Pro

Asp

Tvr

Leu
140

Ala

Asn

Tyr

45

Lys

Asp

Val

Tle

Asn

126

Lys

Tyr Ser lle
15

Lew Asp Glu
30

Ley Gln Leu
Tyr Lys. Thr
Tle Leu Lys

80

Glu Lys Asn
Ala Leu Glu
110

1le Lys Leu

Lys Ala Ile

60
120
180
240
300
360
369



CN 103958544 A - F 3 % 49/70 T

Val Glu Ser Ser Thr Thr Glu Ala Leu Gln Leu Leu Glu Glu Glu [le
145 150 155 160

Gln Asn Pro Gln Phe Asp Asn Met Lys Phe Tyr Lys Lys Arg Met Glu
166 170 175

Phe lle Tyr Asp Arg Gln Lys Arg Phe Ile Asn Tyr Tyr Lys Ser Gln
180 185 ’ 190

Ite Asn Lys Pro Thr Val Pro Thr [le Asp Asp Ile Ile Lys Ser His
198 200 205

Leu Val Ser Glu Tyr Asn Arg #sp .Glu Thr Vel Leu Glu Ser Tyr Arg
210 215 220

Thr Asn Ser Lew Arg Lys Ile Asn Ser Asn His Gly Ile Asp Ile Arg
225 230 236 240:

Ala Asn Ser Leu Phe Thr Glu Gln Glu Leu Leu.Asn Ile Tyr Ser Gln
245 250 255

Gl Len Led Aso Atg Gly Asn Led Ale Ala Ala Sei Asp Ile Val Arg
260 - 288 270

Leu Leu Ala Leu Lys Asn Phe Gly Gly Val Tyr Leu Asp Val Asp Met
275 280 285

Leu Pro Gly Ile His Ser Asp Leu Phe Lys Thr Ile Ser Arg Pro Ser
290 205, 300

Ser 1le Gly Leu Asp Arg'Tm Glu Met Ile Lys Leu Glu Ala lle Met
305 K| : 315 320

Lys Tyr Lys Lys Tyr [le Asn Asn
325 330

Tyr Thr Ser Glu Asn Phe Asp Lys
335

Leu Asp Gln 6In Leu Lys Asp Asn Phe Lys Leu Tle Tle Glu Ser Lys
340 345 350

Ser Glu Lys Ser Glu Ile Phe Ser Lys Leu Glu Asn Lsu Asw ¥al Ser
355 360 366

Asp Leu Glu Ile Lys Tle Ala Phe Ale Leu Gly Ser Val Ile Asn Gln
370 375 380

Ala Leu Ile Ser Lys Gln Gly Ser Tyr Leu Thr- Asn Leu Val lle Glu
385 390 395 400

Gln Val Lys Asn Arg Tyr Gln Phe Leu Asn Gln His Leu Agh Pro Ala
405 410 415

Ile Glu Ser Asp Asn Asn Phe Thr Asp Thr Thr Lys Ile Phe His Asp
420 426 - 430

Ser Leu Phe Asn Ser Ala Thr Ala Glu Asn Ser Met Phe Leu Thr Lys
435 440 445
[0050]

121
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[0051]

lle
Ile
465
Ile
Leu
Gla
Gln

Asp
545

‘Leu

Lys

Tyr

Ile

Asp

625

Arg
Lys
Leu
Ser

Tyr
705

Ile

lle

Ala Pro
450
Ser Leu

Asn Leu

Ile Glu

Glu Ile

815

Phe Glu
530

Asn Gly

Leu Asn

Asn Tyr

Glu Ala
595

1le Glu
610

Asp Gly
Lei Lys
Asp Glu
Ser Asn

675

Pro Lys
690
Asp Phe

Met Asp

Thr Ile

Tyr Leu Gln

Glu Ile Ser Ser Fhe

Ser Gly Pro Gly Ala
470

Gln Glu Asn Thr [le
485

Phe Lys Phe Pro Glu

500

Asn Ser Leu Trp Ser
520

Lys Tyr Val Arg Asp
536

Val Asp Phe Asn Lys
550
Asn Lys Ile Pro Ser
566
Val His Tyr Ile 1le
580
Thr Cys Asn Leu Phe
600
Arg Asn Met Asn Glu
615
Glu Ser Ile Led Gld
630

Asn Lys Glu Lys Val
848

Phe Asn Thr Ser Glu
660

680

Asn: Val Glu Val Aso
695
Asn Val Glu Glu Thr
710
Lys Ile Thr Ser Thr
728

Gly Ala Asn Gln Tyr
740.

Tyr

Glo

Asn
505.

Phe

Tyr
Asn
Asn
Gln
585
Ser
Ser
Ley
Lys
Phe
665
Leu
Leu
Tyr

Leu

Glu
745

122

Val Gly Phe Met Pro
455

Ala Ser
475

Lys Thr
480

Asn Leu

Asp Gln

The Gly Gly
540

Thr Ala
555

Asn Val
870
Leu Gln

Lys Asn

Ala Lys

Asn Lys

636

Val. Thr
650

Ala Arg

Asp Thr

Leu Gly

Pro Gly
716

Pro Asp
730

Val Arg

Glu
460
Ala
Leu

Ser

Ala

Leu

G1u

Gly

Pro

Ser

620

Tyr

Phe

Leu

Ile

Cys

700

Lys

Val

Ile

Ala

Tyr

Lys

Gln 1

Ser

526

Ser

Asp

Glu

Asp

Lys

605

Tyr

Arg

Tle

Ser

Leu

Asn

Asn

Arg Ser Thr

Tyr

Ala

Leu

510

Ala

Lei

Lys

Ala

Asp

590

Asn

Phe

1le

Gly

Val

Asp

Ser
495

Thr

Lys:

Ser

Asn

Gly

£76

Ser

Leu

Pro

His

685

Asp

670,

Leu

Met

Leu

Lys

Ser
750

Asp
Phe
Leu
Asn

735

Glu

Phe

480

Asp

Glu

Tyr

Glu

Tyr
560
Ser
Ser
[le
Ser
Gla
540
Gly
Ser
Tle
Ser
Set

720

Gly
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Avg

Ala

Tle
785

Ser

Pro

Ile

Glu

868

Thr

Va

—_

Lys

Asn
9485

Lewu

Lys

Ala

Ley

Leu

Asp

Lys Glu
755

Tle Met
770
Asp Asn

Tle. Ser

Asp Thr

Ser Tle Gly
835

Ile His
850

Asn Val
Glu Lys
Tyr Ser
Glu Thr

N5

Glu Lle
930
Leu Leu

Agn Ala

Asp Val

Gl Leu Phe Ser Thr Gly Leu Asn Thr Ile Tyr Asp_  Ser lle &ln
995 1000: 1005

Leu Leu

Ser Asp

Lys Leuw

Glu Asp
808

Lys Phe
8200

Asp Tyr
Asn, Sef
Ser Asp
Tyr Leu

885

Val Arg
200

Glu Lys

Ser Thr

Asp Asn

Ala Phie
965

Leu Asn
980

Ale His Sex
760

Leu Ser Ser

775

Lys Ala Lys

790

Ile Lys Thr

[1e Leu Asn

[le Tyr Tyr
‘840

Ile Asp Asp

Gl Leu Tyr
870

[le Ser Phe

Phe [le Asn

Glu [le Phe

920

Ile Lys Asn
935

Ile Gln Lew

950

Phe Tle Gli

Gly Lys Trp
Lys Glu Tyr
Ser Lys Asn
795
Leu. Ley Leu
810
Aszn: Leu Lys
825
Glu Lys Leu
‘Leu Ile Asp
Glu Leu Lys
876
Glu Asp [le

890

Lys Ser Asn
905

Ser Lys Tyr
Ser Tle [le
Asp His Thr

958

Ser Leu Tle
970

Ile Asn Lys Glu Giu
765

Ile: Phe Phe Asp Ser
780

Ile Pro Gly Leu Ala
800

Asp Ala Ser g&L.Ser

s

Leu 4sn Ile Glu Ser

B30

Gl Pro Yal Lys Asn
848

Glu Phe Asn Leu Leu
860

Lys Leti Asn Asn Lel
880

Ser Lys Asn Asn Ser
895
Gly Glu Ser Val Tyr
910
Ser Glu His Tle Thr
925

Thr Asp Val Asn Gly
940

Ser Gln Val Ksn Thi
960

Agp Tyr Ser Ser Agn

Asp Leu, Ser Thr Ser Val Lys Val Gln Leu Tyr
985 990

Val Asn Leu Yle Ser Asi. Ald Val ASn»Asb‘ngo'ILe Asn, Val
P 1

1010

Pro Thr Ile Thr Glu Gly

1025

3t;

1030

Ile Pro Ile ¥al Ser Thr [le Leu
1035

Gly Ile Asn Leu Gly Ala Ala [le Lys Glu Leu Leu Asp Glu
1040 1045 1050

123
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His Asp Pro Leu Leu Lys Lys Glu Leu Glu Ala Lys Val Gly Val
1055 1060 1065

Leu Ala 1Tle Asn Met Ser Leu Ser Ile Ala Ala Thr Val Ala Ser
1070 1075 1080

1le Val Gly Ile Gly Ala Glu Val Thr Ile Phe Leu Lleu Pro Ile
1085 1060 1095

Ala Gly Tie Ser Ala Gly Ile Pro Ser Leu ¥al Asn Asn-Gli Leu
1100 1105° 1110

Ile Leu His Asp Lys Ala Thr- Ser Val Val Asn Tyr Phe Asn His
1115 112¢ 1125

Leu Ser Giu Ser Lys Lys Tyr Gly Pro Leu Lys Thr Glu Asp Asp
1130 1135 1140

Lys Ile Leu Val Pro Ile Asp Asp Leu Val Ile Ser Glu Ile Asp
1145 1150 1155

Phe Asn Asn Asn Ser Ile Lys lLet Gly Thr Cys Asn Ile Leu Ala
1160 11656 1170

Met Glu Gly Gly Ser Gly His Thr Val Thr Gly Asn Tle Asp His
1175 1180 1185

Phe Phe Ser Ser Pio Ser Ile Ser Ser His Ile Pro Ser lLeu Ser
1180 1195 1200

Ile Tyr Ser Ala lle Gly lle Glu Thr Glu Asn Leu Asp Phe Ser
1205. 1210 1

s

Lys Lys Ile Met Met Leu Pro Asn Ala Pro Ser Arg Val Phe Trp
1226 ) 1225 1230

Tep Giu The Gly Ale Val Pro Gly Leu Akg Ser Leu Glu Asn Asp
1235 1240 1245

Gly Thy Arg Leu Lew Asp Ser: Ile Arg-Asp Leu Tyr Pro Gly Lys
1250 1265 1260

Phe Tyr Trp Arg Phe Tyr Ala_ Phe Phe Asp Tyr Ala Tle Thr Thr
1266 1270 1276

Leu Lys Pro Val Tyr Glu Asp Thr Aso Ile Lys Ile Lys Leu Asp
1280 1285 1290

Lys Asp Thr Arg Ash Phe Ile Met Pro Thr Ile Thr Thr Asn Glu
1295 1360 1305

Ile Arg Asn Lys Leu Ser Tyr Ser Phe Asp Gly Ala Gly Gly Thr
1310 - 1315 1320

Tyr Ser leu Leu lLeu Ser Ser Tyr Pro Ile Ser Thr Asn lle Asn
325 1330 1336

[0053]

124
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Leu

Arg

Ile

tie

Lys

Ser:

Leu

Thr

Ala

[le

Ser

Asn

Asp

Thr

Gln.

Ser

Set

Leu

Thr

Ser Lys Asp Asp Leu Trp Ile Phe Ash Ile Asp Asn Glu Val
1340 1345 1350

Glu lle
1355

Lys Asp
1370

Ile Gly
1

Asp Arg
1400
Leu Tle
1415

Leu: Ser
1430

Ile Glu
1448

Tyr Asn
1460

Ser Lys
1476

Lys Asn
1490

Ser Lys
1505

Asp Ile
1520

Asp Lys
1535

Val lys
1550

Tyr lLeu
1565

Asi  Phe
1580

Phe Gly
1595

Leu Val
1610

Ser

Yal

Asn

Tyr

Ile

Gly

Lys

Tye

Thy

[le

Asp

Asn

Sev

Val

Asp

Met

Phe

Gly

Ile Glu Asn Gly Thr Ile Lys Lys Gly
1360 1365

Leu Ser Lys Ile 4sp Ille Asn Lys Asn
1375 1380

Gin Thr Ile Asp Phe Ser Gly Asp Ile
1390. 1395

<

Ile Phe Leu Thr Cys Glu Leu Asp Asp
1 1410

Glu Xle Asn Leu Val Ala Lys Ser Tyx
1420: 3425

Lys Leu

Lys Leu

Asp Asn

Lys Tle

Ser Leu

Asp Lys Asn_ Tyr Leu Ile Ser Asn Leu Ser Asn

1435 1440

Ile Asn Thy Leii Gly Leu Asp Ser Lys
1450 1466

Thr Asp Glu. Ser Asn Asn Lys Typ Phe
1466 1470

Ser Gln Lys Ser lle Ile His Ty¥ Lys
1480 1485

Leu Glu Phe Tyr Asn Asp Ser Thr Leu
1495 1500

Phe Ile Ala Glu Asp Ile Aspn Val Phe
1510 1515

Thr Ile Thr Gly Lys Tyr Tyr Val Asp
1525 1530

Ile Asp Phe Ser Tle Ser Leu Val Ser
1540 1545

Asn. Gly Leu Tyr Leu Asn Glu Ser Vel
1555. 1560

Phe Val Lys Asn Ser Asp Gly His His
1570 1575

Asn Leu Phe Lei Asp Aén Ile Seér Phe
1586 1590

Gla Asn Ile Asn Phe Val Ile Asp Lys
1600 1606

Lys Thr Asn  Leu Gly Tyr Vgl Gly Phe
1615 1620

125

Asn Tle

Gly Ala

Lys Asp

Glu Phe

Metl Lys

Asn Asn

Lys Agn

Tyr Ser

Asn Thr

TEp Lys

Tyr- Phe

Ile Cys
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Asp Asn Asn Lys Asn
1625

Ser Ser Ser Lys Ser Thr
1640

Val Val
1665

Glu Pro lle Tyr

Thr Ser Leu Asp Phe Set
1670

Tyr Ile Asn Lys Val Leu
1685

1Ye. Asn Ile Ash Thr Asn
1700

Ile Val Leu Asn Pro
1715

Asn Leu Asp Ser Ser Ser
1730

Ser Asp
1745

Phe 1le Leu

Ile Len Glh Lys Ile Arg
1780 ) '

Ser Phe. Asn Lys Met. Ser
1775

r Lea Gly Tyr Ile Met
1790

Asn Glu Loy Asp Arg Asp
1508

2}y

Lys Thr Tyr Tyr Tyr Agp
1820

Tle Asn 1le Asn Asn Ser
1836

Asn Leu Val Thr Gly Trp
1850

Phe Asp Ile Asn Thr Gly
186

.

Asn Gly Lys His Phe Tyr
1880

Gly Val Phe Lys Gly Pro
1896

Val.

Ile Phe Ser Gly Asn Gly Arg
1645 1650

Asn Pro Asp Thr Gly Glu Asp
1660 1665

Tyt Glu Pro Leu Tyr §ly Ile
1675 1630

lle- Ala Pro Asp Leu Tyr Thr
1690 1695

Tyr Tyr Ser Asn Glu Tyr Tyr
1705 1710

Asn Thr Phe His Lys Lys Val
1720 1725

Phe Glu Tyr Lys Trp Ser Thr
1736 1740

Arg Tyr leu Glu Glu Ser Asn L.

1750 1756

[le Leu Ser Asn

Ile lys Gly
i 1770

1765

Ile- Asp Phe Lys Asp Ile Lys
1780 1785

Ser- Asu Phe Lyg Ser Phe Asn
1795 1800

Ile Ile

His Let Gly Phe Lys Lle
1810 1816

Glu  Asp Ser Lys Leu Val Lys
1825 1830

Leu Phe Tyr Phe Asp Pro Ile
1840 1845

Gln  Thr

Ile Asn Gly Lys lLys
1855 1860

Ala Ala Leu Thr Ser Tyr Lys
1870 1875

Phe Asn Asn Asp Gly Val Met
1885 1890

Phe Glu Tyr Phe Ala

Asp Gly
1900 1905

126

Asn

Ser

Ile Asp Ile Tyr Phe Gly Glu Trp Lys Thr
1630 1636

Asn Val

Ile Ser

Asp Arg

Ser Leu

Pro Glu

Ile

Glu Gly

Lys

Thr

Gln

Lys Leu

Glu

Asp Asn

Gly Leu

Glu Phe

Tyvr Tyr

1le Ile

Gln Leu

Pro Ala
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‘Asn

Ser

Asn

Tyr

Yal

fle

Asp

Gly

Val.

Thr

Lys

Ser

Tyr

Ile

Ala

Thr

Lys

Phe.

Asp

Thre Glo
1910

Lys Phe
1925

Ser Lys
1940

Tyr Phe
1956

{le Asp
1970

Ser lys
1985

Thr Asp
2000

Lys His
2016

Phe Ser
2030

Tyr Asi
2045

Phe leu
2060

Lys Ala
2075

Phe Asn
2090

Asp Gly
2106

Thr Gly
2120

Asn  Thr
2135

His Phe.

2150

Lys Gly
2165

Ala Asn
2180

Asn

Leu

Ala

Asn

Asn

Gly

Thr

Phe

The

Asn

Thr

Yal

The

Lys

Tep

Ala

Tyt

Pro

Asn

Asn Asn Ile Glu Gly Gln Ala Ile Val Tyr Gln
1915 1920

Thr Leu Asn Gly Lys Lys Tyr Tyr Phe Asp Asn
1930 1936

Val Thr Gly Trp Arg lle Ile Asn Asn Glu Lys

1945

1950

s

Pro Asn Asn Ala Ile Ala Ala Val Gly Leu Gln
1960 1

Asn Lys Tyr Tyr Phe Asn Pro Asp Thr Ala Ile
197, ‘1980

Trp. Gln ¥hu Val Asn Gly Ser

990

Arg
1995

Tyr Tyr Phe

Ala Ile Ala Phe Asn Gly Tyr Liys Thr Ile Asp
2005 2010

Tyr Phe Asp Set Asp Cys Val
2020

Val
2026

Ser- Asn Gly Phe Glu Tyr Phe Ala
2036 2040

Asn [lé Glu
2060

Leu Asn Gly
2065

Thr Gly Leu
2080

Asn The Ala
2098

Lys Tyr Tyr
2110
Gln Thr Ile
2125
He Ala Ser
2140
Phe Asn Thi
2155
Asn Gly Phe
2170

Ile Glu Gly
2185

Gly Gln
Lys.Lys
Gln Thr
Glu Ala
Phe Asn
Asp Gly
Thr Gly
Asp Gly
Glu Tyr

Gln Ala

127

Ala Ile Val

2055

Tyr Tyr Phe
2070

Ile Asp Ser
2085

Ala The Gly
2100

The Asi Thi
2115

Lys Lys Tyr
2180

Tyr Thr Tle

2145

Lys Ile Gly

Pro Ala Asn

Tyr Gln Ser

Asp Asn Asn

Lys Lys Tyr

Tip Gln The

Ala Glu Ala

Tyr Phe Asn

Tle ‘Asn Gly

Iie ¥et Gin Tie Gly Vi
2160

: Phe Ala Pro
2175

Ile Leu Tyr
2190

Ala Asn Thr

Gln Asn Glu



CN 103958544 A

F 5 %

56/70 7T

[0057]

Phe. Leu

2195

Lys Ala

Val Thr Gly

2210

Trp

Phe Asn  Pro Asn Asn Ala
2225

Asn Asn  Asp Lys Tyr Tyr
2240

6ly Tyr
2

1le: Thr 1le

255.

Asn

Phe Glu

Glu
2270

Ser Lys Met

Tyxr Phe Ala

2285

Gly Gln
2300

Lys: Lys

Gla: The

Ala Ile Val

Tyr Tyr Phe

[le Asp Gly

2330

Glu Ala
2

<.

Phe Asn

2360

Asp Gly
2..

<

Thr Gly
2390

Asp Gly
240

Glu Tyr
2420

Gln Ala

Ala Thr Gly
Leuw Asn Thr

Lys Lys Tyr

Tle Met Gln
Phe Ala Pro

Ile Leu Tyr

2435

Lys Tyr
245

Thr

Tle
2465

Tyr Phe Gly

Tyr Thr Ser:

Asp Gly Lys

Glu

Val

Pro

Tyr

Asp

Lys

Trp

Ala

Tyr

Ile

1le

Ala

Gin

Ser

Lys

Thr Leu Asn Gly Lys Lys Tyr Tyr Phe Gly Ser
2200 2206

Arg Ile Ile Asn Asn Lys Lys
2218 2220.

Ile- Ala Ala Ile His Leu Cys
2230: 2236

Phe Ser Tyr Asp Gly Ile Leu
2245 2250

Arg Asn Asn. Phe Tyr Phe Asp
2260 2265

Thr Gly Val Phe lys Gly Pro
2275 2280

Ala Asn Thr His Asn Asn  Asn
2280 2295

Gln Asn Lys Phe Leu Thr Leu
2308 2310

Asn  Asp Ser Lys Ala Val Thr
2320 2325

Lys Tyr Tyr Phe Asn Leu Asn
2335 2340

Gln. Thr Ile Asp Gly Lys Lys
2350 2355

Glu  Ala Ala Thr Gly Trp Gln
2365 2370

Phe Asn Thr Aso Thr Phe Ile
2380 2386

Ash  Gly Lys His Phe Tyr Phe
2385 2400

Gly Val Phe Lys Gly Pro Asn
2410 2415

Asn  Thr Asp Ala Asn Asn Ile
2425 2430

Asn Lys Phe Leu Thr Leu Asn
24490 2445

Asp Ser Lys Ala Val Thr Gly
2459 2460

Tyr Tyr Phe Asn Thr Asn Thr
2470 2475

128

Asp

Tyr

Thr

Gln

Ala

Asn

Ile

Asn

Gly

Thr

Tyr

Thr

Ala

Asn

Gly

Glu

Gly

Leu

Ala

Ser

Tyr

Ile

Asn

Asn

Gly

Glu

Gly

Trp

Ala

Tyr

lle

Ser

Thr

Phe

Gly

Lys

Arg
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Ala

Asn

Gly

Yal

Thr

Arg

Ser

Tyr

[le

Gly

Asn

Asn

Asn

Tyr

val Thr Gly
2480:

Thr
2495

Lys
2510

Phe
2525

Asp
2540

Phe
2555

Lys
2870

Phe

2585

Asp
2800

Val
2615

Thr
2630

Arg
2645

Ser
2660

Tyr
2675

Ash

His

Lys

Ala

Leu

Ala

Glu

Asn

Phe

Asp

Phe

Lys

Phe

Phe Glu Tle
2690.

The

Phe

Gly

Asn

Tyr

Ala

Pro

Lys

Lys

Ala

Leu

Ala

Met

Asp

lys %La, Pro Gly

210>
2110
<2137
<213

<400>

s

172
2366
PRT .

AR B B8
172

Tet Ser Leu Val

Phe Arg Thr Gln

Trp Gln Thr  Ile &sn Gly Lys Lys Tye Tyr
2486 2490

Ser’

Tyr

Pro

Asn

Leu

Thr

Asn

Asn-

6ly

Asn

His

Val

Pro

Gly

Ve

Ite

Phe

Asp

Ife

His

Gly

Thr

Phe

Ser

Asn

Leu

Thr

Asp

—t

e Tyr

Al Ser Thr Gly Tyr Thr 1le 1le
2500 2505

Asn. Thr Asp Gly Tle Met Gln Tle
2515 2520

Gly Phe Glu Tyr Phe Ala Pro Ala
2530 2635

Glu Cly Gin Ala Tlo Arg Tyr Gln
2650

2545

Asp Asn Tle Tyr Tyr Phe Gly Asn
2665

2560

Trp Val Thr Ile Asp Gly Asn Azg
2575 2580

Ala  Met Gly Ala Asn Gly Tyr Lys
2698

2590

Tyr Phe Atg Asn Gly Lei Pro Gin
2 2610

2605

Asn Gly Phe Glu Tyr Phe 4Ala Pro
2620 2625

Ile Glu Gly Gln Ala Ile Arg Tyr
2835 26840

4

leu Gly Lys Ile Tyr Tyt Phe Gly
5 2655

2650

Gly Trp Gln Thr Ile Asn Gly Lys
2685 2670

Thr Ala Met Ala Ala Ala Gly Gly
2685

2680

Ile Tyr Phe Phe Gly Val Asp Gly
2696 2700

Gly
2710

129

Phe

Set

 Gly

Asn

Asn

Tyr.

The

Ala

Gln

Asn

Yal

- Lew

Yyl

Asit Arg Lys Gl Leu Gl Lys Met Ala Asn Val Arg
] 10 R

Glu Asp Glu Tyr Val Ale Ile Leu Asp Ala Leu Glu

Asn
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20. 25 30

Glu Tyr His Aso Met Ser Glu Asn Thr Val Yal Glu Lys Tyr Leu Lys
35 40 48

Leu Lvs Asp Ile Asn Ser Leu Thr Asp Ile Tyr Ile Asp Thr Tyr Lys
50 i 53 60

Lys Ser Gly Avg Asn Lys Ala Leu Lvs Lys Phe Lys Glu Tyr Leu Val
65 70 5 80

Thr Glu Val Lew Glu Leu Lys Asn Asn Asn Leu Thr Pro Val Glu Lys
8BS 90 95

Asn Leu Bis Phe Val Trp Ile Gly Gly Gln Tle Asn Asp Thr Ala Ile
100 105 110

Asn Tyr Ile Asn Gln Trp Lys Asp Val Asn Ser Asp Tyr Asn Val Asn
116 120 125

Val Phe Tyr Asp Ser Asn Ala Phe Leu [le Asn Thr Leu Lys Lys Thr
130 135 140

Val Val Glu Ser Ala Ile Asn Asp Thr Len Glu Ser Phe Arg Glu Asn
145 . 150 166 160

Leu Asn Asp Pro Arg Phe Asp Tyr Asn Lys Phe Phe Arg Lys Arg Met
165 170 175

Glu Ile Tle. Tyr Asp Lvs Gln Lys Asn Phe Tle Asp Tyr Tyr Lvs Ala
180 185 180

Gln Arg Glu Glu Asn Pro Glu Leu Ile lle Asp Asp Ile Val Lys Thr
195 200 205

t>]

Tyr Leti Ser Asn §ld Tyr Sef Lys Gla Ile Asp Glu Led Asn Thr Tyr
210 215 220

(e Glu Glu Sep Led Agn Lys Tle Thit Glh Asn Ser Gly Asa Asp Val
225 230 235 240

Arg Asn Phe Glu Glu Phe Lys Asn Gy Glu Ser Phe Asn Leu Tyr Glu
i 245 250 255

Gin Glu Leu V&l Glu Arg Tip Asn Leu Ala Ala Ala Ser Asp lle Leu
260 ) 265 270

Arg Tle Ser Ala Leu Lys Glu Ile Gly Gly Met Tyr Leu Asp Val Asp
275 280 285

Mot Leu Pro Gly Ile Gin Pro Asp Leu Phe Glu Ser lle Glu Lys Pro
290 295 300

‘Ser Ser Val Thr Val Asp Phe Trp Glu Met Thr Lys Leu Glu Ala [le
305 310 315 320

Met Lys Tyr Lys Glu Tyr Ile Pro Glu Tyr Thr Ser Glu His Phe Asp
[0059]

130
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Met

Lys

Ser

Gln

385

Lys

Ala

Asp

Gla

Thr 1

465

Asp

Glu

Ala

Glu

545

Tyr

Tyr

Ala

Gl

Asp

Ser
Pro
370
Gly
Gln
1le
Ser
Led
450
Leu
Leu
Gln
Gin
530

Asp

Leu L

Iie

Ald

Lys

610

Gly

Asp

Asp
355

Leu

Teu

Ile

Ser

Ile

435

GLy

Asn

Met

Arg

Glu

515

Phe:

Asp.

His
Cy's
595

Asri

Glu

325

Glu Glu
340

Lvs Ser

Glu Val

Ile Ser

Glu Asn
408

Glu Asp
420

Met. Ala

Lys Tyr

Leu Ser

Phe Lys

485

Asn, Phe
500
Met: Ala

Glu Glu

Asn Leu

Val

Glu

Lys

Val

390

Arg

Asn

Glu

Leu

Gy

470

Glu

Ser

Tyr

Asp
650

Glu Lys Il

565
Tyr lle
580
Asw Le

Ile Glu

Ite 6ln

Val

Pie:

Agp

330

.Gla Ser Ser Phe Glu
345

1le Phe Ser Ser Leu
360

1le Ala Phe Asnm Ser
375

“Lys Asp Ser Tyr Cys
395

fyr Lys Tle Leu Asn
410

Asp Phie Asti Thr The
425

Ala Asn Ala Asp Asn
440

Arg Val Gly Phe Phe
455

Pra Glu Ale Tyr Ala.

476

1 Gly Ser Met Asn Ils

490

1lg Ser Lys Thr Asn

Leu Trp Soi Phe Asp
520

Lys Arg Aswn Tye Phe
535

Phe Ser Gln Asn Ile
555

Ser Ser Leu Ala Arg
570
Gln Leu 6ln Gly Asp
585

Ala Lys Thy Pro Tyr
640

Ser Glu 1le Ala Tyt Tyr Tyr.
615 620

. Ser Val

Gly Asp
365

Lys Gly .

380

Ser Asn

Asn Ser

Thr Asw

Gly Arg

445
Pro Asp
460
Ala Ala

Hig Lsu

Ile Ser

Asp Ala Axg -

525
Glu Gly
540
Val Val
Ser Ser

Lys Lle

Asp Ser
605

Glu Tle Asp Lys Tyr Lys Ile Pro

131

Leu
350

Mat

‘Leu

Leu

Thr

430

Phe.

Val

Tyr

Ile

Gln
510

Sor

Agp
Glu

‘Ser
590

Val

Agii

Ser

335

Ala Ser

Glu Ala

Ile Asn

Ile Val
400

Asn Pro

415

Phe 1le

Mot Mot

Lys Thi

Gin Asp

480

Glu Ala

495

Ser Thr

Ale Lys
Leu Gly

Lys Glua
660

Arg Gly

<

Iye Glu

Léi Phg

Pro Gly

Ile Tle
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625

Ser Asp

Glu Phe

Thr Glu

Lys Ser

890

Ile Asn
705

Asp. Lys

Yal Ser

Glu Leu

ITe Lys
770

Asn Lys

785

‘Leu Gln

‘Glu Lys

Asp. Thi

Ser Asp

850

Ile Ser
865

Sexr His

Ser Ile

Thr Glu

Tle Ser

Gin I
833

Lys

630

Arg Pro Lys lle
645

Asn Thr Asp Ile

660

1le Glu Ala Ala
675

Ile Glu Ile Asn
Vel Glu Gly The
710
Tle Ser Glu Leu
726
Ala Asn Gin Tyr
740

Leu Asp His Ser
755

Asp 1le Ser Ser

Ile Thr V¥al Lys
790

Glu lle Arg Asn

806

Val et Leu Thr
820

e Val Glu

oui”

Ser: 11

g

635

Lys Leu Thr Phe lle Gly His Gly
650

Phe Als Gly Phe Asp
6685

lle

Ty,
695

Tyr

Met

Giu

Gly

Lys

775

Ser

Asn

Glu

855

Asp Leu
680

Leu Gly

Pro Gly

Pro Ser

Val Arg
745

Glu Trp
760

Glu Tyr

Lys Asn

Ser Asn

Kla lys

Cys Asp

Lvs Leu
715

Ile Ser
730

Ile Asn
Ile Asn
Ile Ser
Leu Pro

795

- Ser Ser

810

Cys Glu 1le Asn
826

Arg Ile
840

Ast Tvr Lle Lys Asp

Asp Ala Leu Cys Asp Leu Lys
) 870

888

Phe Tle Ser Phe Glu Asp lle

Arg Phe Tle Asn Lys Glu Thr

900

915

905

Lys Thr Ile Phe Ser Glu Tyr
820

1le Lys Gly Thr Tle Phe

132

- Glu Gl
. Glu Phe
Gin Gin
876
Serr Glu
890
Gly Glu
Ala Asn

Asp Thr

Yal Asp

Glu Asp
683

Met Phe
700

Leu Leu

Gin Asp

Ser Glu

Lys Glu

765

Phe Asn
780

Glu Leu

Asp Ile

Ser
670
Tle
Ser
Lys
Ser
Gly
750

Glu

Pro

Ser

Glu

Lys

655

Leu

Ser

Ty

Val

Ile

735

Arg

Ser

Lys

Thr

Leu

815

Val Ile Ser Asn

Als Lvs Asn Leu

845

Lys Leu

860

Asn Glu

Thr Asp

Ser Ile

His Ile
925

Val Asn Gly Lvs

830

1le

Leu

Glu

Phe

910

Thr

Gl

Glu
Gly
895

Yal

Glu

640

Asp
Ser
Pro
Ser
Lys
720
Ile
Arg

Ile

Glu

Leu

800

Glu

Ile

Tar

Ser

Asp
880
Phe

Glu

Glu

Leu.
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Val
945

Ala

Ser

Leu

Glu

Thr

Val

Pro

Val

Gly

I'le

Arg

Leu

Met

Kso

Gly

Ser

hsp

Leu

930 9335 940

Lys Lys Val Asn Leu Asp The Thr His Glu ¥Yel Asn Thr Leu hsn
950 ! 960

5

Ala Phe Phe Ile Gln Ser Leu Ile: Glu Tyr #sn Ser Ser Lys Glu
965 970 975
Leu Ser Asn Leu Ser Val Ala Met Lys Val Gln Val Tyr Ala Gln
980 985 990
Phe Ser Thr G6ly Leu Asn Thr 1le Thr Asp Ala Ala Lys Vsl Vel
995 1000 1006

Léu Val Ser The Ale Lea Asp Glu Thr Ile Asp Led Leu Pra
1010 1015 1020

Ley Ser Glu Gly Leu Pro Ile Tle Ala Thr Ile Ile Asp Gly
e ’ 1036 10835

Ser Leu Gly Ala Als Tle Lys Glu Leu Ser Gluy. Thr :Ser Asp
1040 1045 1050

Leu Leu Arg Gln Glu Jle Glu Ala Lys Ile Gly 1le Met Ala
1055 1060 1065

Asn Leu Thr Thr Ala Thr Thr ala Ile Ile Thr Ser Ser Leu
1070 1075 1080

Ile Ala Ser Gly Phe Ser Ile Leu Leu Val Pro Leu Ala Gly
1085 1080 1095

Ser Ala Gly lle Pro Ser Leu Val Asn Asn Glu Leu Val Leu
1100 1105 110

Asp Lys Ala Thr Lys Val Val Asp Tyr Phe Li’ His Val Ser

$
1L 1120 1126

Val Glu Thr Glu Gly Val Phe Thr Len Leu Asp Asp Lys lle
1130 1135 1140

Met Pro Gln Asp Asp Leu Val Llé Ser Glu lle Asp Pheé Asn
1145 1150 1158

Asn_ Ser Ile Val Lew Gly Lys Cys Glu Ile Trp Arg Met Glu
116¢ 1165 1170

Gly Ser Gly His Thi Val Thi Asp Asp Tle Asp: His Phe Phe
LLT6: 1180 1188

Ala Pro Ser Ilw. Thr Tyr Arg Gl Pro His Lew  Ser lle Tr
1190; 1195 1200

fad
=

val Leu Gl Val Gl Lys Glu Glu Leu Asp Leu Ser Lys Asp
1208, 1218

1210

Met Val Leu Pro Asn Ala FPro Asn Arg Val Phe Ala Trp Glu
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1220

The Gty Tep Thr Pro Gly
1235

Lys Leu Leu #4sp Arg Ile
- 1250

Trp Arg  Tyr Phe Ala Phe
T 1265

Lys Pro Arg Tyr Glu Asp

1280

Asn Thr
1295

Arg Glu
1310

Ala Leu
1325

Ser Glu
1340

Asp Val
1355

Glu Gly
1370

Leu Asn
1385

Asn Gly
1400

Ala fle

1415

Ile Ser
1430

Gin Gln
1445

Asn Ile
1460

Phe lle
1476

Pro Asp
1490

Arg Ser

Lys Leu

Ser lLeu

Ser Asp

Thi Ile

1le lLeu

Ser Htis

Phe Yal

ILé Glu

Gy Glu

Lys Tle

Pro Tyr

Asnr Gy

Val ¥al

Pro Ser Phe Gly

Phe

Ser

Ser

Val

Glu

Sex

Glu

Ser

Vil

Leu

Asp

Ser

Ser-

Leu

Tyx

Tle

Tyr

Gin

Trp

Thr

1le

Lewn

Asp

ys

Tyr

Phe

“The

Ile

Tyr

1225

Leu Arg Ser leu
1240

Glu

1230

Asn Asp Gly
1248

Arg Asp Asn Tyr Glu Gly Glu
1258 12

Tle- Ala Asp Ala
1270

Thr Asn Ile Arg

1285

Val Pro Tle Ile

1300

Sex Phe Tyr Gly
1315

Tyr Asn Met Gly
1330

lle Ile Asp Val
1345

Asp Lys Ile Lys
1360

Leu Ser Ile Glu
1375

Asn  Phe Ser Gly
1380

Thy: Phe Ser ffe
1405

Let Leu Ser Lys
1420

Tle Leu Met Leu
1435

Ile Gly Phe Asn
1450

Val Asp Ser Glu
1465

Lys Glu Gly Leu
1480

Ser Lys Val Tyr
1495

Ser Asn Asn Leu

134

Leu

60

Ile Thr
1276

Phe

Thr

Ile Asn Leu Asp

1290

Thr Thr Glu Tyr

Ser

Ile

Asp

Lys

Glu

Glu

Len

Ser

Asn

Ser

Gty

Phe |

Met

Lys

1305

Gly Gly
1320

Asn Ile
1335

Asn Val
1350

Gly Asp
1365

Asn Lys
1380

Val Asn
1395

Gl Gly
1410

Ty Lys

1426

Ser Asn

Glu Lleu

Lys Glu

Asp Asp

Asp. Val

Thr

Glu

Val

Leu

Gly:

lle

Leu

His

Gln L

Asn

Glu

‘Ser

Lys

Tyr

Leu

Ser

Tyr

Leu

Arg

Tle

Ser

Asn

Leu .

{le

Gly

ey

Lys

Val



CN 103958544 A

F oA R

63/70

[0064]

e

Asp

Thr

Glu

Asp

Phe

Asn

Ile

Asn

Asn

fle

lle

Thr

Tyr

Ile

Asn

Lys

Lys

Asp

1505

The Lys Asp Asn Val
1520

Asp Ile Lys Ile Ser
1535

Tle Lys Leu Asn Ser
1550

Ile Leu Lys Phe Met
1566

Ser leu Met Ser Phe
1680

Val Asn Phe Leu Gln
1595

Phe 1le Ile Ser Gly
1610

Cys  Asp Glu Asn 4sp
b

v

Thr Leu Glu Thy Asn
1640

Met Ile Val Glu Pro
1668

Ser Ser Thr Val lle
1670

Asp Ser Cys Val Asn
1685

Asp Glu Il¢ Ash Ile
1700

Pro  Glu Val Tle Val
1715

Asn  Val Asn Ile Asn
1730

Asp Gly Asn Asp Phe
1748

Val Ser Gln V&l Lys
1760

The Leu Ala Asn Lys
1775

Val Pro Val Ser Glao

Ile Lei Met Ser Thr Ser
1750

1510 1515

Asn  Tle Leu Thr Gly Tyr
1525 1830

Leu Ser Leu Thr Lou Gln
1540 1548

Val His Leu Asp Glu Ser
1555 ‘1560

Asn Arg Lys Gly Asn Thr
1670 1687

Leu Glu Ser Met Asn Tle
15886 1590

Ser Asn Ile Lys Phe Tle
1600 1605

Thr Thr Ser [le Gly Gln
1615 1620

Asn Tle Gln Pro Tyr Phe
1630 1635

Tyr Thr Leu Tyt Val Gly
1645; 1650

Asn Tyr Asp Leu Asp Asp

1660 1665
Asn Phe Ser Glo Lys Tyr
1673 1680
Lys Val Val Ile Ser Pro
1690 1695
The Pro Val Tyr Glu Thr
1703 I7L0

teu Asp Ala Asn Tyr Ile

1720 1728

Asp Leu Ser Ile Arvg Tyr
1736 1740

1755

Ils Arg Phe Val Asn Val
1766 1770

Leu  Sex Phe Asn Phe Ser
1780 1

5

Ile Ile Leu Ser Phe Thr

Tyr Leu Lys

Asp Glu Lys

Gly VYal Ala

Asn Thr Ser

Lys Set [le

Leu Asp Ala

Phe Glu Phe

Tle Lys Phe

Asn Arg Gin

Ser Gly Asp

Leu Tyr 6Ly

Asn Ile Tyr

Asn Asn Thy

Asn Glo: Lys

Val Tep Ser

6la Gl Asn

Phie Lys: Asp

Asp Lys Glin

Pro Ser: Tyr
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Tyr

Gly

Val

Tyr

Thr

Leu

Ala

Leit

Vil

Phe

Gly

Val

Glu

Ile

Thr

1790

Tye ?lu_ Asp. Gly

805

Asn Glu Llys
1820

Lew Ile Tyr
1835

Asn  Asn: Leu
1850

Tyr Phe Asn
1865

Ile 1le Asp
1880

Gin Thr Gly
1895

Pro Ala Asn
1910

Phe Thr Gly
1925

Asp Asn Tyr
1940

Met His Tyr
1985

Asn Gln ile
1970

et Glo Lyy
1986

Asp Asp Ser
2000

Lys His Phe
2015

Phe Asn Thr
2030

Asp Leu Gly
2045

Lew  Asn Phe
2060

Ala Val Val

Leu

Fhe

Tle

Ile

Pro

Asp

Val

‘Thr

Lys

Arg

Phe

Gly

Gly

Gly

Tyr

Glu.

Asn

Asn

Gly

1795

1800

ile Gly Ty Asp Leu Gly Leu Val

1810

18186,

Tyr Tle Asn Asn Phe Gly Met Met

1825

Asn Asp Ser

1840

Thr Gly Phe

18565

Tie Asn Gly

1870

Lys Asn Tyr

1885

Phe Ser Thr

1900

Leuw Asp Glu

1915

Leu Ile
1330

Giy Ala Val

1945

Ser Pro Gla

1960:

Asp Tyr Lys

1975

‘1990

Val Met
2005

Phe Ala Glu

2020

Asp Gly Phe

2035

Glu Glu
2050

Asn Lys
2065

Trp Lys

Ile

Phe Val Ser

Lys

Gly

Ile

1830

Leu Tyr Tyr Phe Lys
1845

Y¥al Thr ¥al Gly Asp
1860

Gliv Ala Ala Ser Ile
1875

Tyr Phe Asn Gln Ser
1890

Glu Asp Gly Phe Lys
1905

Asn Leu Glu Gly Glu
1920

Asp Glu Asn Ile Tyr
1935

Glu Trp Lys Glu Leu
‘1950

Thr Gly Lvs Ala Phe
1965

Tyr Ty# Phe Asn Ser
1980

Tie Asn Asp Aso Lys
1995

Val Gly Tyr The Glu
2010

Asn Gly Glu Met Gln
2025

Lys Tyr Pne Ala His
2040

Ghy Glu 1le Ser Tyr
2065

Tyr Tyr Phe Asp  Asp
2070

Asp Leu Glu Asp Gly Ser

136

Ser

Val

Pro

Agp

Gly

Gly

Ala

Tyr

Asp

Ile

Ite

His

Ser

Ser’

Lys

Leu

Ser

Pro

Lys

Glu

Val

- Phe

Ile

Phe

Gly

s Gly

Gly

s Tyr

Asp

Gly

Asn

Gly

Phe

Tyr
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Tyr

Ile

Val

Ser

Phe

Thr

Asp

Val

Thr

Phe

Asp

Gly

Gly

Tyr

Pro

Asn

Ksp

Gly

Thr

2075

Phe Asp
2090

Asn  Asp
2108

Gly Phe
2120

Gly Ile
2135

Tyr lle

2150

Ser Asp
2165

Asn lle
2180

Gly Glu
2196

Gly ‘Tip

2210

Asn Pro
2225

Asp Ile
2240

Leu Tle
2255

Glu Met
2270

Phe Gly
2286

Asp Gly
2300

Phe Glu
3315

Glu Lys

2330

Ser  Val

3345

Ala Glo

Glu Asp Thr

Gly Gin Tyr

Val Thr lle

Ile Glu Ser

Asp Asp Asn

Gly Tyr Lys

Tyr Gly Gln

Asp Val Tyt

Ile Tyr Asp

Glu Thr Lys

Lys Tyr Tyr

Ser Phe Glu

Gln Phe Gly

Glu Asp Gly

Phe Lys Tyr

Gly Gl Ser

Arg Tyr Tyr

1le Ile Asp

Leu Val Ile

2080

Ala Glu Ala Tyr lle

2095

Tyr Phe Asn Asp Asp
2110

Asn  Asp Lys Val Phe
2125

Gly Val Gln Asn Ile
2140

Gly Tle Val Gln Ile
2155

Tvr. Phe Ala Pro Ala
2170

Ala Val Glu Tyr Ser
2185

Tvi- Phe Gly Glu Thr
2200
Met Glu Asn GYd Ser
2215
Lys Ala Cys Lys Gly
2230

Phe Asp Glu Lys Gly
2248

Asn  Asn Asn Tyvr Tyr
2260

Tyr lle Asn lle Glu
2275

Val Met Gln Ile Gly
2290

Phe Ala His Gln Asn
2305

lie Asn Tyr Thr Gly
2320

Phe: ‘Thr Asp Glu Tyr
2335
Gly Glu Gla Tyr Tyr.
2350.

Ser Glu

2085

Gly Leu Ser Leu
2100

Gly Tlé Met Gln
2115

Tyr Phe Ser Asp

2130

Asp Asp Asn Tyr
2145

Gly Val Phe Asp
2160

Asn  Thr. Val Asn
2175

Gly Leu Val Arg
2190

Tyr Thi Ile Glu
2205
Asp Lys Tye Tyb
2220

Ile Aén Leuw Ile
2235

Ile Met Avg Thr
2250 -

Phe Asn Glu Asn
296

Asp Lys Met Phe
2280

Val Phe Asn Thr
2296

Thr Leu Asp Glu
2310

Tep Leu Asp let
2326

tle Ala Als Thy
2340

Phe. Asp Pro Asp
2355
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2360 2365

210> 173

<211> 18

<212> PRI

218> AL

<220> N

<223y K EAMAREE ETcBRIA R

400> 173

Ser Pro Val Glu gys Asn Lou Hig Phe Val Trp Ile Gly Gly Glu Val
i ] o

5

Ser Asp

210> 174
<211> 11

<212> PRT

<2135 AIH

<2203

223> RBBEEHEBTETBYHAR

400> 174
Asn Leu Ala Ala Ala Ser Asp Ile Val Arg Leu
i 5 10

<2107 178
<2il> 15
€212> PRT
<218 AL

220> . L
<223y IR E W TedB I A B

<400> 175
Cys Gly Gly Val Tyr Leu Asp Val Asp Met Leu Pro Gly Ile His
1 3 10 16

210> 178
<211» 20
<212> PRT
<213> AR

220>
223> FEGEREE BT ABR

400> 176
Cys Gly Gly Val gyr Leu Asp Val Asp Mgt Leu Pro Gly lle ?és Ser
1 1

Asp Leli Phe Lys
20

210> 77
Q1D 14
<212> PRT
Q13> AL

<220 -
<223> WM IHEE B AR

<4005 177
[0067]

138
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Lys: Trp Glu Met Ile Lys Leu Glu-Alavlée Met Lys Tyr Lys
1 2 10

Q10 178
ity 12
<212» PRT
<RI ATH

220>
€223 SN BEB/ET-BIIHER

<4060> 178
Cys Thr Asn Leu Val Ile Glu Gln Val Lys Asn Arg
1 5 ‘10

@Qioy 179
Q1 12
<212> PRT
Q13> AN

<220> . o )

€223y WRIEH W HETcdBY HR

<400> 179

Pro. Glu Ala. Arg Ser Thr Ile Ser Leu ?81' Gly Pro:
]

X

<210% 180
@Iy 12
<2125 PRT
@13 ATH

{2203
223> ERBBBEBRTBIHHE

<400> 180

Cys Ser Asn Leu Ile Val Lys Gln Ile Glu Asn Arg
1 5 Y

9

<2100 181
Q21 14
<212> PRT
Q2 AL

220>
Q23> SHBRBBRTABO KR

400> 181
Tht Glu Gln Glu Ile Asn Ser Leu Trp Sgr Phe Asp GIn Ala
1 5 10.

210> 182
<21y 25
212> PRT
@13y ATIH

<2205 o
<223 WEMBEBEIBRAR

<400> 182

Thr Glu Gln-Glu Tle Asn Ser Leu Trp Ser Phe. Asp Pro Glu Ala Arg
1 5 10 15

Ser Thr Ile Ser Leu Ser Gly Pro Cys

(0068]

139
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<2102
<2115

<212>
213

<2205
<2235

<400>

183
13

PRT
ATHY

BERBBETBHAR
183

Asn Val Glu.Glu The Tyr Pro Gly Lys Leu Leu Leu Cys
1 5 10

£210>
<211>
{2125
213>

<2207
<2235

<400>

184

14
PRT
AL

SEER B RETBIA R
184

Cys Ala Asn Gln Tyr Glu Val Arg Ile Asn Ser Glu Gly Arg
| 5 10

<2105
211>
{22
(213>

<2202
<228>

<400>

V&l Asn Thi Léu Ash Ala Ala Phé PHe
i 5

<2102
<211>
<9123
<213»

<2202
<2237

<4005

185

18
PRT
ALH

WA ERRTcBHAR
185

10

186

13
PRT
AL

AR RTCABHA R
186

Tyr Ala Gln Leu Phe Ser Thr Gly Leu Asn Thr Ile Cys
I 5 6]

<2102
241%
212
<21t3>

<2205
<2235

<4005

Cys Ala Gly Ile Ser Ala Gly Ile Pro Ser Leu Val Asn Asn G
I 10 tf

<210>
211>
<2127

187
16

PRT

AL

R LR R K TedBIT R
187

1.

188
16
PRT

140

116 Gl Sei Léd 1te Cys
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213> AT
220> ) .
223> BHEREERTBRAE
400> 188

[0070]

Asp Asp Leu Val [le Ser Glu Ile Asp Phe Asn Asn Asn Ser I%g Cys
1 5 10 15

<z
211>
<212>
<2135

<220>
Q23>

<400>

Met Glu Gly Gly Ser Gly His Thr Val
1 )

<210>
211>
{212

<213>

<220¥
<223

<400>

?Ia Val Asa Asp Thr Ile Asn Val Lew P.”gp Thr Ile The Glu. Géy Tie
5 1 15

Pro Ile Val Ser Thr Ile Leu Asp Gly Ile Asn Leu Gly Ala Ale Tle
20 26 30

TR R KTedB B
189

196

35
PRT
AT

BB R R Tc B TR
180

Lys Glu Leu
35

210>
211>

02>

213>

<2202
<223

<4002

Cys Gly Phe Glu Tyr Phe Ala Pro Ala Asn Thr Asp Ala Asn ?sﬁ Ile
{ 5 10 5

B R RTcdB Y B
191

Glu Gly Gln Ala
20

<210>
Q1L
212>
213>

<2205
3235

<400>

Cys Gly Tyr Lys Tyr Phie Ala Pro Als Asn Thr Val. Asn Asp Asn Tle

192
20

PRT
ALH

SRR E TR R
192

141

Thr
10
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Tyr Gly Gln Ala
20

<210>
<211>

<2125
<218>

220>
<2235

<400>

Cys Lys Tyr Tyr Phe Asn Thr Asn Thr Ala Glu Ala
i 5 10

<210>
211>
<2125
213>

<220>
<223>

<400>

193

12

PRT

ATy

TR EE T H &

193

194
12
PRT
ALt

TR A S R TedBIY A B
194

10

142

Cys Lys Tyr Tyr Phe Asp Glu Asp Thr Ala Glu Ala
1 5 ]
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SEQ IN NO:8 a3 ¥ A $utk 922.g1 VKL $ 4 87

TGACCCAGAG TCCGAGCACT CTTTCTIGCCT CCGTGGGAGA
AGGCTTCACA AAGTATCICC AATGCTCTGG CCTGGTATCA
CATCTACTCT GCATCAAGCC TGGCTAGCGG
TGGCACTGAG TTTACGCTGA CCATCAGTAG
CTGCCAGTAC ACACACTACT CCCATACATC

GACCCTGTGA
ATTACATGTC
GGCAAAGCCC
CGATTCAAGG
GACGATTTTG
TTCGGAGGGG

CTAAGCTGCT
GGAGCGGTTC
CARACCTATTA
GTACTAAGGT

CGAAATAAAG

SEQ IN NO:10 #353t &% A 44k 922,51 VH(gH1) 44 $ B F-#UF 51

GAAGTGCAAT
AGCTGTGCTG
CCTGGAAAAG
GCARACTGGG
ATGAACAGCC
GGAAGCTCAT

TGGTGGARAG
CCTCCGGCTT
GACTCGAATG
CTAAGGGGAG
TGAGGGATGA
TTAATGGCTA

TGGCGGAGGA
TACCATTAGC
GATCGGCATC
ATTCACGATT
GGACACTGCC
TGCACTGTGG

CTGGTGCAAC
TCCTACTATA
ATATCTTCCG
BGCAGCGACT
ACATATTTCT
GGGCAAGGARA

CCGGGGGTAG
TGAGCTGGGT
GTGGGCATTT
CCACAACCGT
GCGCACGCGC
CACTCGTGAC

SEQ IN NO:18 it &% A #4k CA923.¢1 gLl & $ B HBA 7

CCGCGTGACE
GCAGARACCC
CCTGCCHRAGC
CTTGCAGCCT
TAMRRACCCA

TCTGCGACTG
TCGACAGGCC
CACCTGGTAC
GTACCTGCAA
TTACGTGAGC
TGTCTCG

GACGTCGTGATGACTCAGAGCCCATCTAGTCTGAGCGCTAGCGTCGGAGACCGAGTCACAATTACT
TGTCAAGCCTCCCAGAGCATCTCCAACTACCTGGCCTGGTACCARCAGAAACCTGGCAARGGTGCCC
AAGCTGCTGATCTATAGTGCTTCCACACTCGCAAGCGGCGTTCCGTCACGCTTTARGGGATCTGGC
TCTGGCACTCAGTTCACCTTGACGATCTCAAGCCTGCAGCCAGAAGATGTGGCCACCTATTACTGC
CAGTATTCCCACTACGGGACTGGGGTIGTTCGETECCTTTGGAGBTGEGACCARAGTGGAGATAAAG

A1

SEQ IN NO:20 &% A Rikth $HFRAF] CA923.¢1 gHI
GAAGTTCAACTTGTGGAATCTGGAGGCGGGC TCGTGCAGCCTGGTGGAAGCCTTAGACTGAGCTGE
GCTGCATCCGCATTTTCCCTGTCCAACTACTACATGAGCTGGGTGCGACAAGCACCAGGCAAGGGA
CTGGAATGGATTGGCATCATAAGCTCCGGTTCCAATGCCCTGAAATGGTACGCATCATGGCCCGARA
GGCCGCTTTACCATAAGCAAGGACTCCACCACCGTCTATCTGCAGATGAACTCATTGCGTGCCGAG
GACACTGCAACGTACTTCTGTGC TCGCAACTACGTGGGAAGCGGATCTTATTATGGCATGGATETG
TGGGGACAAGGTACACTCGTGACCGTCTCG

SEQ IN NO:28 £2 8 &F A #4k CA993.g1 gLl #) 3 R84 7]

GATGTCGTGA TGACTCAGTC CCCCTCTACA TTGAGTGCCT CTGTCGGTGA TCGAGTTACC

ATCACCTGTC
GGAAAAGCCC
AGATTCAAGG
GACGATTTTG
TTTGGGGGAG

AAGCAAGCCA
CTCAACTGCT
GATCTGGCTC
CTACCTACTA
GGACGAAAGT

GAGCATCAGC
GATTTATGGG
CGGCACTGAG
CTGCCAGTGC
GGAAATCAAG

TCCTACTTCT
GCCTCAACAC
CTTACACTGA
ACCGACTATA

CTTGGTACCA
TGGCTTCIGE
CCATTAGCTC
GTGGGATATA

SEQ IN NO:30 887 &% A $i4k CA993.g1 gH1 & B A FBA 7

GAAGTTCAGC
TCTTGTACTG
CCCGGGAAAG
TGGTACGCCT
CTTCAGATGA
GTGGGCTCAA
TCG

TGGTCGAGAG
CCTCCGGGTT

GATTGGAATG
CATGGGCARA -

ACTCCCTGAA

GCTCTTACTA -

CGGAGGCGGA
TTCCCTGAGC

CTGGTGCAAC
TCTTACTATA

CTGGTGGTAG
TGTCATGGET

GATCGGGATT ATCTICCTCCG GCTCTTCCAC

GGGGAGGTTT
GACGGAGGAT

TGGCTTCGAC

ACCATAAGCA
ACTGCCACCT
CCATGGGGAC

AGACAAGEAC
ACTTTTGCGC
AGGGCACACT

GCAAAAGCCG
CGTGCCATCA
CCTGCAACCT
TTTCGGCGGA

CCTGAAACTC
GAGACAGGCT
CACTTTICACA
GACCGTGTAT
TCGGEGCCTAT
TGTGACCGTC
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SEQ IN NO:38 & Mat& £ A 4k 995.g1 VL B4 3 4845
GACGTCGTGA TGACACAGAG CCCTTCAACA CTGTCTGCAA GCGTGGGCGA
ATAACGTGCC AGGCCTCTCA ATCCATCAAC AACTATTTTA GCTGGTACCA
GGCAAGGCTC CGAAACTTCT GATCTACGGA GCTGCCAACC TGGCAAGTGG
CGGTTCAAGG GATCCGGGAG CGGTACTGAG TATACCCTGA CCATTTICATC
GACGATTTCG CCACCTACTC CTGCCAGAAT AATTACGGCG TGCACATCTA
TTTGGCGGTG GGACAAAAGT GGAAATTAAG

SEQ IN NO:40 %A &% A $uik 995.21 VH K& $ B HR A7)
GAAGTTCAGC TGGTCGAGAG TGGGGGAGGG CTTGTGCAAC CTGGTGGCTC
AGCTGTACTG CTTCTGGATT CTCACTGAGC AATTACGACA TGATCTGGGT
CCCGGCAAAG GACTGGAGTA CATTGGCTTC ATCAACACCG GGGGTATAAC
TCATGGGCTA AGGGGCGCTT TACAATTAGT AGGGATTCCT CTACCGTGTA
BAACTCACTGA GAGCCGAGGA CACTGCCACA TATTTCTGCG CTCGGGTGGA

TAGGGTCACC
GCAGAAGCCA
CGTGCCATCA

TCTCCAACCC

TGGAGCTGCC

CCTCCGTCTG
GCGACAGGCA
GTACTATGCC
CCTGCAGATG
TGACTATATC

GGGGCCTGGG GCGCCGGATT GTGGGGCCAA GGAACACTGG TCACCGTCTC G

SEQ IN NO:48 & i &4 A #idk 997.¢1 VL B4 $ 584 7
GCACTCGTGATGACACAGAGCCCGAGTAGCTTTAGTGCTTCAACCGGTGATAGGGTCACTATTACT
TGCCAAGCCTCTCAGAGTATATCTAGCTATCTGAGCTGGTACCAGCAAAAGCCCGGGAAGGCTCCT
AAACTGCTGATCTACCGGGCTTCCACATTGGCCTCCGGCETTCCCTCACGCTTTAGCGGCTCCGGA
TCCGGAACCGAGTACACCCTGACTATCTCTTGCCTGCAATCTGAGGACTTCGCAACCTACTATTGT
CTGGGCGTCTACGGATATAGCAACGATGACGGGATCGCCTTCGGCGGCGGTACCAAAGTGGAAATT
AAG

K3

SEQ IN NO:50 a4 % A 346 997.g1 VH R84 3 A H804 7
GAGGTGCAACTTGTGGARAAGCGGEGGAGGACTEETGCAGCCTGGEGGCTCATTGAGACTGAGCTGC
ACCGTTTCTGGTATTGACCTGAGCTCCCATCATATGTGCTGGGTGLCGCCAGGCACCCGLAAAAGGA
CTGGAATACATCGGCGTCATATACCACTTTGGCTCTACATACTATGCCAACTGGGCAACTGGGCGA
TTCACAATTAGCAAGGACTCARCTACCGTTTACCTGCAAATGAATAGCCTGAGGGCTGAGGATACT
GCCACCTATTTCTGTGCCCGGGCTTCAATCGCCGGCTATTCTGCCTTTGATCCATGGGGGCAAGGA
ACACTCGTGACCGTCTCS

SEQ IN NO:58 &84 % A #sk 1000.21 VL K& 6 $ 5847

GAAATCGTGA
ATAACCTGTC
GGGAAAGCTC
AGGTTCAAAG
GATGACTTTG
GCATTCGGGG

TGACGCAGTC

AGGCCTCCCA

CCAAGCTGCT
GCTCCGGAAG
CCACATACTA

GAGGCACCAA

ACCAAGCACA
GAGCATCTAC
GATTTATGAC
CGGTACCGAG
TTGCCAGGGG
AGTCGAAATT

CTGAGCGCTT CTGTGGGAGA
TCTTATCTGG CATGGTACCA
GCCAGCACTT TGGCTTCCGG
TTTACCCTGA CCATCTCATC
AATGCCTACA CTTCCAACTC
AAG

SEQ IN NO:60 328 4#t-#% A #u4k 1000.g1 VH X&) 3 B85 5|

GAAGTTCAGC
AGCTGCACCG
CCTGGGARAG
AGCTGGGCAA
ATGAACTCAC
TACTACATCT
CTCGTGACCG

TGGTCGAGAG
TGTCCCGAAT
GACTGGAGTA

AAGGGCGCTT
TGAGGGCCGA

CTGGCTGGGEG
TCTCG

CGGAGGGGGT
CGATCTGTCA
TATAGGGATC

TACGATTAGC

GGACACTGCC
CTCCTACTAT

TTGATTCAGC CCGGTGGCTC
TCTGATGCCG TGGGCTGGGT
ATCGCCACCT TCGACTCCAC
ARGGCCTCCT CTACTACCGT
ACTTATTTCT GTGCTCGGAC
TATGGCATGG ACCTGTGGGG

A 4

144

TCGGGTCACA
GCAGAAGCCA
TGTTCCTAGT
TCTGCAACCC
ACACGACAAC

ACTTAGATTG
GCGACAGGCA
ATACTACGCT
GTACCTCCAA
CGGTAGCTGG
ACAGGGGACA
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SEQ IN NO:68 #haBit-&% B 1k 926.g1 VI, KR4 $ A F8A 5]

GATACCGTGCTGACCCAGAGCCCTGCTACATTGTCACTGAGCCCCCGGGAGRGGGCCACATTGAGC
TGCCGGGCTTCAARATCCGTGTCCACCCTCATGCACTGGTTTCAGCARRAGCCCGGGCAGGCCECA
AAACTGCTGATCTACCTCGCATCTARCCTTGAATCTGGCGTGCCGGCCCGCTTTAGTGGCTCCGGA
AGCGGAACCGACTTCACACTGACGATTAGCTCCCTGGAGCCTGAGGATTTCGCCGTGTACTATTGC:
CAGCAAACTTGGAATGACCCTTGGACTTTCGGGGGEGGTACTAAGGTCGAAATAAAG

SEQ IN NO:70 & &4 B Hi4k 926.g1 VH K 545 $ B85 7

GAGGTGGAACTGCTCGAATCTGGTGGTGGGCTGETGCAGCCCGGTGGATCTCTGAGATTGTCATGC
GAGGCATCCGGCTTTACCTTTTCCAACTACGGAATGGCCTGGGTGAGACAGGCCCCAACGAAGGGG
CTCGAATGGGTTACAAGCATCAGCTCTTICTGGGGGATC TACTTACTATCGCGATAGCGTCARAGGC
CGGTTTACCATTAGCCGAGATAATGCCAAATCAAGCCTGTATCTGCAAATGAACAGCCTGAGGGCT
GAGGACACCGCCACATACTATTGTACARCCGTGATAAGGGGCTACGTGATGGACGCATGGGGACAG
GGGACATTGGTTACCGTCTCG

SEQ IN NO:78 %#Miv&K B itk 927.22 VL K385 % BH#A 5

GACACACAGA. TGACCCAGAG CCCATCCACT TTGTCTGCAT CCGTGGGCGA
ATCACCTGTA GAGCAAGCGG TTICCGTGAGC ACACTGATGC ATTGGTACCA
GGGAAGGCTC CCAAGCTGCT GATCTACAAA GCCAGCAACC TTGCCTCCGG
CGGTTTAGCG GTTCCGGATC TGGAACCGAG TTCACCCTGA CCATATCRAG
GACGACTTCG CCACCTACTA TTGCCACCAG AGCTGGAATA GCGACACGTT
ACAAGGCTGG AAATCARA

SEQ IN NO:80 s/ i&% B #4k 927.02 VH E R4 3 F8 A7)

CCGAGTGACA
GCAGAAGCCT
CGTTCCAAGC
CCTGCAACCC
CGGGCAAGGC

GAGGTGCAAC
TCTTGCGCCG
CCTGGGAAAG
CGAGACTCTG
CTGCAAATGA
CGGAGCCACT

TTGTGGAAAG
CAAGTGGCTT
GATTGGAGTG
TTAAGGGGCG
ATAGCCTCCG
ACTTCGATTG

CGGAGGGGGC
CACCTTTTCC
GGTGGCCACT
CTTTACGATT
GGCCGAGGAT
CTGGGGACAA

GTGGTCCAAC
AACTACGGAA
ATCAACTATG
TCCCGCGACA
ACTGCTGTGT
GGCACACTCG

& 5

145

CCGGARGAAG
TGGCCTGGGT
ACGGACGCAC
ATAGCAAGAG
ACTATTGTAC

TCTCCGTCTT
TCGACAAGCT
GACACACTAC
CACCCTCTAC
CTCCATCTCA

TGACTGTCTCG
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SEQ IN NO:88 i it&4 B 4k 1099.g2 VL E 8¢ 3 B 5847

GACGTCCAGC TCACTCAATC TCCCTCCTTT CTGTCTGCTT CTGTGGGCGA TCGCGTGACA
ATAACCTGCA AGGCCTCCAA ATCAATTAGC AACCATCTGG CATGGTATCA GGAGAAGCCT
GGCAAAGCCA ATAAGCTIGCT GATCCACTCC GGCTCAACTC TGCAATCCGG TACCCCAAGC
CGATTTAGCG GATCTGGGAG CGGAACCGAG TTCACACTTIA CCATTAGCTC CCTGCAACCG
GAGGACTTCG CCACCTATTA CTGCCAGCAA TACGACGAAT ACCCCTATAC GTTCGGCCAA
GGGACAAGAT TGGAAATCAA GCGTACG

SEQ IN NO:90 %8 &4 B 4k 1099.g2 VH E 544 3 6055

QAAGTTCAGC TGCAGGAATC TGGACCTGGC TTGGTCGAAAC CAAGCGAGAC ACTTAGTCTC
ACTTGCACCG TTTCCGGCTT CTCCCTTCAA TCCTACACGA TCTCTTGGGT GCGGCAACCA
CCCGGGARAG GACTGGAATG GATCGCAGCC ATTAGCGGGG GAGGGAGCAC CTATTACAAC
TTGCCTCTCA AGAGCCGCGT GACCATATCC CGTGACACAA GCAAGAGCCA GGTTTCCCTG
AAGCTGAGCT CCGTGACTGC TGCCGATACG GCTGTTTACT ATTGCACCCG ACCTCGCTGG
TATCCCCGTT CCTATTTCGA CTACTGGGGA AGAGGCACAC TGGTTACCGT CTCG

SEQ IN NO:98 {2 8#&-4 B #i4k 1102.g4 VL K s 3 BF8AF R

AACATCGTGC TGACACAGTC TCCTGCAACC CTTTCACTGT CTCCAGGTGA ACGAGCAACC
CTGAGTTGTA GAGCCAGTCA GAGGATCTCC ACGAGCATTC ACTGGTATCA GCAAAAGCCT
GGGCAAGCTC CCAGACTCTT GATCAAGTAC GCCTCTCAGA GCATAAGTGG CATTCCAGCT
AGGTTTAGCG GCTCAGGCTC AGGAACAGAC TTCACTCIGA CCATCAGCTC CCTGGAACCG
GAGGACTTTG CCGTCTATTA CTGCCAGCAA TCCTACTCCA GTCTGTACAC CTTCGGGCAG
GGTACTAAAC TGGAGATAAA G

K6

SEQ IN NO:100 %834 B 34k 1102.g4 VH K3 #G $ A H A7)

GRAGTGCAGC TGGTCGAATC CGGGGGAGGT TTGGTGCAAC CAGGTGGCTC ACTGAGACTG
AGCTGTGCCG TTTCCGGCTT TACGTTCTCA GACAGTTATA TGGCCTGGGT GCGTCAAGCA
CCTGGAAAAG GGCTGGAGTG GATTGCCAGT ATCAGCTATG GTCGGACCAT AATCCAGTAC
GGCGATAGCG TCAAGGGCAG GTTTACTATC TCCAGGGACA ACGCCAAGTC AAGCCTTTAC
CTGCAGATGA ATTCTCTCCG CGCAGAGGAT ACCGCTGTGT ATTACTGCGC TAGACGGCAG
GGAACCTACG CTCGATACCT GGACTTCTGG GGTCAGGGAA CACTCGTTAC AGTCTCG

SEQ INNO:108 # &4 B 4k 1114.g2 VL Xk #4 3 AP A 5

GCGACGCAAA TGACTCAGTC GCCCTCATCG CTTAGCGCGT CCGTCGGAGA TAGAGTGACG
ATCACCTGCC GCGCATCAGA GTCGGTGTCC ACACTCCTCC ACTGGTATCA GCAGAMACCG
GGGAAGGCAC CAAAACTCTT GATCTACAAA GCCAGCAACC TTGCGTCCGG TGTCCCGTCA
AGGTTCTCCG GGAGCGGTTC GGGGACAGAC TTTACTTTGA CCATTTCGTC GCTTCAGCCG
GAGGACTTCG CCACCTATTA CTGTCATCAG TCATGGAACT CACCTCCCAC ATTTGGCCAG
GGAACGAAAC TCGAAATCAA G

SEQ IN NO:110 %A #-&% B $#i4k 1114.g2 VH K84 3 B F 84 A

GAAGTACAAC TCGTAGAGTC AGGGGGTGGG CTGGTCCAAC CTGGCGGCTC CCTTCGGCTT
TCGTGTGCCG CCTCGGGATT CACGTTTAGC AATTACGGTA TGGCCTGGGT GAGGCAGGCA
CCAGGGAAGG GTCTTGAGTG GGTAGCGATC ATCAACTATG ATGCAAGCAC CACCCACTAC
AGGGATAGCG TCAAGGGACG CTTTACTATC AGCCGGGATA ATGCGAAATC CTCGCTCTAT
CTGCAGATGA ACTCCCTCAG AGCCGAGGAC ACCGCAGTGT ACTATTGCAC ACGATACGGA
CGCTCGCACT ATTTCGACTA TTGGGGACAG GGGACGCTCG TAACTGTCTC G

&7

146
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SEQ IN NO:118 #&53u& & B $i4k 1114.88 VL KK} 3 49880055
GACACGGTCC TGACTCAGTC GCCCTCATCG CTTAGCGCET CCGTCGGAGA
ATCACCTGCC GCGCATCAGA GTCGGTGTCC ACACTCCTCC ACTGGTATCA
GGGAAGGCAC CAAAACTCTT GATCTACAAA GCCAGCAACC TTGCGTCCGG
AGGTTCTCCG GGAGCGGTTC GGGGACAGAC TTTACTTTGA CCATTTCGTC
GAGGACTTCG CCACCTATTA CTGTCATCAG TCATGGAACT CACCTCCCAC
GGAACGAAAC TCGAAATCAA G _ )
SEQ IN NO:120 2 83&% B $4& 1114.¢8 VH R H &9 S HF 845
GAAGTACAAC TCGTAGAGTC AGGGGGTGGG CTGGTCCAAC CTGGCEECTC
TCGTGTGCCG CCTCGGGATT CACGTTTAGC AATTACGGTA TGGCCTGGGT
CCAGGGAAGG GTCTTGAGTG GGTAGCGATC ATCAACTATG ATGCAAGCAC
AGGGATAGCG TCAAGGGACG CTTTACTATC AGCCGGGATA ATGCCGAAATC
CTGCAGATGA ACTCCCTCAG AGCCGAGGAC ACCGCAGTGT ACTATTGCAC
CGCTCGCACT ATTTCGACTA TTGGGGACAG GGGACGCTCG TAACTGTCTC
SEQ IN NO:128 A% B 34k 1125.2 VL K& 358 A7)
GATATACAAA TGACTCAGAG CCCTAGCTCA CTGAGCGCTT CTGTGGGCGA
ATCACTTGCA AAGCAAGCCA GAACATCTAT ATGTACCTGA ATTGGTACCA
GGAARAGCTC CCAAGCGCCT GATTTACAAC ACCAATAAGC TGCATACCGG
CGTTTTAGCG GATCTGGCTC TGGAACCGAA TATACACTGA CCATAAGCTC
GAAGACTTTG CAACTTACTA TTGCCTCCAG CACAAATCCT TCCCCTATAC
GGGACCAAAC TGGAAATCAA A o
SEQ IN NO:130 #iA84u& % B $i4k 1125.¢2 VH Rk e S HH A7)
GAAGTGCAGC TGGTCGARAG CGECGGAGGA TIGGTGCAAC CTGGTGGETC
TCTTGCGCTG CAAGCGGCTT TACGTTCCGC GATAGCTITA TGGCTTGGGT
CCTGGGAAAG GGCTGGAATG GETCGCTAGC ATAAGCTACG AAGGCGACAA
GGGGACTCTG TGAAAGGCCG ATTCACCATT AGCCGAGACA ACGCAAAGAA
CTGCAGATGA ACTCCCTGCG TGCCGAAGAT ACCGCCGTGT ACTATTGCGC
ATCACTACAA GCGGAGATAG CTGGGGACAA GGGACAATGG TGACCGTCTC
SEQ IN NO:138 A F&% B #idk 1129.g1 VL KR4 $ 5 845
GACACCCAGA TGACTCAGTC TCCGTCAAGC CTTTCTGCCT CTGITGGAGA
ATTACGTGCA AGGCAAGCCA ACACGTGGGT ACCAACGTGG ACTGGTATCA
GGGAAGGTCC CCAAACTGCT GATCTACGGT GCCAGTATTC GCTATACCGG
CGCTTCACCG GAAGCGGGTC AGGGACCGAT TTCACACTGA CAATCAGCTC
GAAGACGTGG CTACTTACTA CTGCCTGCAG TACAACTATA ATCCCTACAC
GGCACCAAAC TGGAGATARA G

SEQ IN NO:140 %4344 B R4k 1129.1 VH K& S F8A 7

GAGGTGCAAC TTGTGGAATC AGGAGGTGGC GTGGTTCAGC CCGGTAGATC
AGTTGTGCAA CAAGCGGCTT TATCTTCTCC AACTTCGGGA TGTCTITGGGT
CCTGGTAAGG GCCTCGAATG GGTGGCTAGT ATTAGCCCAA GCGGGGGAAA
AGGGACAGCG TGARAGGACG CTTCACTATC AGCCGAGATA ACTCCAAGAC
CTGCAGATGA ATAGTCTGAG GGCCGAGGAT ACCGCAGTGT ACTACTGCAC
TATTCTTCCC CTTTTGCCTT TTGGGGACAG GGGACTCTGG TGACAGTCTC

K 8

147

TAGAGTGACG
GCAGAAACCG
TGTCCCCTCA
GCTTCAGECG
ATTTGGCCAG

CCTTCGECTT
GAGGCAGGCA
CACCCACTAC
CTCGCTCTAT
ACGATACGGA
G

TCGTGTGACA
GCAAARACCG
CGTGCCAAGC
CCTGCARCCG
GTTCEGACAA

TCTTCGCCTG
GCGACAAGCT
GRCTTACTAT
CTCCCTGTAC
TAGGCTGACG
GAGC

TCGAGTCACA
ACAGAAGCCA
CGTGCCTGAT
CCTGCAACET
CTTTGGCCAG

ACTTCGTCTG
TAGACAGGCT
CGCCTACTAT
CACGCTGTAT
TCGACGGGCC
GAGC
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SEQ IN NO:148 #4354 F B Hk 1134.g5 VL R4y S H8A 7
GACGTCCAGC TCACTCAATC ‘TCCCTCCTTT CTGTCTGCTT CTGTGGGCGA
ATAACCTGCA. AGGCCTCCAA ATCAATTAGC AACCATCTGG CATGGTATCA
GGCAAAGCCA ATAAGCTGCT GATCCACTCC GGCTCAACTC TGCAAGCCGG
CGATTTAGCG GATCTGGGAG CGGAACCGAG TTCACACTTA CCATTAGCTC
GAGGACTTCG CCACCTATTA CTGCCAGCAA TACGACGAAT ACCCCTATAC
GGGACAAGAT TGGAAATCAA G

SEQ IN NO:150 # A3 % B 4 1134.g5 VH KR8 B HF 84 5
GAAGTTCAGC TGCAGGAATC TGGACCTGGC TTGGTGAAAC CAAGCGAGAC

ACTTGCACCG TTTCCGGCTT
CCCGGGAARG GACTGGAATG
TCGGCTCTCA AGAGCCGCGT
AAGCTGAGCT CCGTGACTGC
TATCCCCGTT CCTATTTCGA

CTCCCTTAAT
GATCGCAGCC
GACCATATCC
TGCCGATACG
CTACTGGGGA

TCCTACACGA
ATTAGCGGGG
CGTGACACAA
GCTGTTTACT
AGAGGCACAC

TCACTTGGGT
GAGGGAGCAC
GCAAGAGCCA
ATTGCACCCG
TGGTTACCGT

SEQ IN NO:158 sk A &% B itk 1151.g4 VL KR4 3 B FRA 5|
GCGATTCAAA TGACTCAGTC GCCCTCATCG CTTAGCGCGT CCGTCGGAGA
ATCACGTGCA AAGCATCACA AAATGTCGGG AACAATGTGG CATGGTATCA
GGGAAGGCAC CAAAACTCTT GATCTACTAC GCCAGCAACA GGTTTACTGG
AGGTTCACGG GAGGGGGTTA CGGGACAGAC TTTACTTTGA CCATTTCGTC
GAGGACTTCG CCACCTATTA CTGTCAGAGG GTCTACCAGT CAACGTGGAC
GGAACGAAAG TGGAAATCAA G

K9

SEQ IN NO:160 &34 B 4k 115124 VH K8 S B HBRAF 5]

GAAGTACAAC
ACGTGTACGG
CCCGGGARAGG
AGCGAATTTA
AAATTGTCCT
GGCTTTGCET

TCCAAGAGTC
TATCAGGATT
GTCTTGAGTG
AGAGCCGCGT
CCGTGACGGC
ATTGGGGACA

GCGGGCCTGGT CTGGTCAAGC CGTCCGAAAC
CTCACTTACA TCATACTACG TCCACTGGGT
GATGGGCTGC: ATTAGAACCG GAGGGAATAC
CACTATCAGC CGGGATACGT CCAAAAACCA
CGCTGACACC GCAGTGTACT ATTGCGCGCG
GGGGACGCTC. GTAACTGTCT CG

SEQ IN NO:168 2534 % B $#uik 1153.g8 VL K44 3 ¥ 8A 5|

GATATACAGA TGACTCAGTC CCCTTCTAGC CTTTCAGCTT CCGTGGGCGA
ATCACGTGTA AGGCTAGTCA GAACATTAAC AAGTATCTGG ACTGGTACCA
GGGAAGGTTC CCAAGCTGCT GATCTACAAC ATCCAGTCCC TGCATACAGG
CGGTTTAGCG GATCTGGTTC AGGGACCGAC TTCACCCTGA CAATCAGCTC
GAAGACGTGG CCACCTATTA CTGCTTCCAG CACAATAGTG GCTGGACTTT

ACCAGGCTGG

AGATCAAA

SEQ IN NO:170 8 &5 &% B Hidk 1153.08 VH B84 $ -84 5

GAGGTTCAGC
TCTTGCGLCE

AGTGGGAAGG

TACTATCCGG
GTGTACCTGC
CCCGCCTATT

TACTTTGGTG

TGGTCGAATC
CAAGCGGCTT
GTCTTGAAGG
ACTCCGTGAA

AGATGAACAG
ATTACGATGG

ACTGTCTCG

AGGAGGGGGT
TACGTTTACC
CATCGCAAGA
AGGCCGGTTT
TCTCAAGACC
CACAGTGCCT

CTGGTGCAAC
‘CAGGCCGCTA
ATCAGCACCA
ACCATTTCTC
GAGGACACAG
TTCGCATACT

& 10

148

CAGGAGGCTC
TGTTCTGGGT
AGAGCAACAA
GCGATGACAG
CCGTGTACTA
GGGGACAGGG

TCGCGTGACA
GGAGAAGCCT
TACCCCAAGC

‘CCTGCAACCG

GTTCGGCCAA

ACTTAGTCTC
GCGGCAACCA
CTATTTCAAC
GGTTTCCCTG
ACCTCGCTGG
CTCG '

TAGAGTGACG
GCATAAACCG
TGTCCCGTCA
GCTTCAGCCG
ATTTGGCCAG

ACTTTCGCTG
GAGGCAGCCA
CGAGTACCAG
GGTGTCGCTC
AGGAAACTAT

TAGAGTGACT
GCAGAAACCC
CATTCCTAGC
TCTGCAACCA
TGGACAAGGT

CCTGAAACTG
TAGGCAGGCC
TTTCGCTACG
CAAGAACACC
TTGTACTGCT
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SRPSSIGLOR WEMIKLEALM KYKAYIMNYT SENFDKLDQG LKDNPKLILE SKSEKSE1FS
KLENLEVSDL EIXIAFALSS VINOALISKQ GSYLTHLVIE QVKNRYQFLN QHINPATESD
MHSTDTTKEF HDSLFNSATA EMSMFLTKLA PYLQUGTMPE ARSTISLSGP GAYASAYYDF
INLQENTIER TLXASDLIET KFPENNLSOL rﬁqxxnsius FDOASAKYQF EKYVRDYTGG
SLSEONGYDE MKNTALOKNY LLWNKIPSNN VEEAGSKMYV HYLIQLOGOD ISYRATCNLF
SKNEPKNSIIT CQREMNESRES YZLSOOGESI LELNKYRIPE RLKNKEXVKY TFIGHGKOEE
NTSEFARLSV DSLSNEISSF LOTIKLDISP KNVEVNLLGC NMPSYDSNVE ETYPOKLLLS
IMDKITSTL® DVNKNSITIG ANCYEVRINS EGRKELLAHS GXWINHETAl MSOLSSKEY]
PFDS CDNKLK - AKSKNTSGLA SISEDIKTLL LDASVSPOTK FLLNNLKLMI ESSIGOYEYY
EKLEPYVKNII HNSLDDLIDE FNLLENVSDE LYELKKLNML DEKYLISFED.ISKNNSTYSY
RFINKSNGES VYVETEKEIF SKYSEMITKE ISTIKNSIIT OVNCHLLONI QiOHTSQUNT |
LNAATFIQSL 1DYSSHKDVL NDLSTSWKUQ LYAQLFSTCL NIIYDSIQLY NL{SNAUNDT |

INVLPTITEG 1P1VSTILOG INLGAAIkEL.&DEHdPLLKK EEERKVOVLA [NMSLSIAAT
VASIVGIGAE VTIFLLPIAG [SAGEPSLVN NELILHDKAT SVVAYENHMLS ESKKYGPLKT
EDDKILVPID DLVIGEIDPN NNSIKLGTCN ILAMEGGSSH TVTGNEDNEF SSPSISSHIP
SLS1YSAIGI ETENLOFSKK IMNLOMAPSR VPWWETGAVE GLRSLENUGT RLLDSIRDLY
PGKFYWRFYLA FFDYALTTLE PVYEDTHIKL KLDXKDTHNEE MPTITTNEIR NHLSYSFDGA
GOTYSLLLES YPISTNINLS KDDUWIFMID NEVREISIEN GTIKMGMLIK WLSKIDXNQS
NKLIGNQTI LESCDIDNKD RYIFLPCELD DXISLITEIN LVAXSYSLLL SGDKNYLISH
LSNTIEKINT LGLOSHMIAY NYIDEENNKY FGALSKTSQK SIINYKKUSK NILEFYROST
LEFNSKDELA EDINVEMKOD INTITGKYYV ONNTDKSIOF SISLVSKMOV KVNGLYLNES.
VESSILDEVK NSDGHANTSN PMMIELONIS FWKLPGRENZ NEVIDKYSTL VGKINLGYVE .
FICOUNKNID IYIGEWKPSS SKSTIFSGNG RNVVVEPLYN POTOEDISTS LOFSYEPLYS
IDRYINKVLI APOLYTSLIN INTNYYSNEY ¥PEIIVLMPN TEHRAVNINL DSSSFEYRNS
CEGSDETLVR YLEBESHNKKLL GUIRIKGILS NTOSFRKMS! DE‘)..(DIKKL\SlL "GYIMSNFRSE
NSENELDRUM LGEK1IDNKT YYYDEOSKLY KGLININNSL FYFDPIEFNL VIGHOT INGK
KYTEDINTGA ALTSYKIING KHEYFRNOGY MQLGVFKGPO GFEYFABANT GNINIEGOAL
VYQSKELTLN GKKYYTONNS KAVIGWE1IN SNEKYYEMBNN ALAAVGLQVI DNNKYYFNPD
TALISKGWQT VNGSRYYEDT DTALAFNGEK TLDGKEFYTD SUGUVELIGVE STENGFEYFA
PANTYNNNIE GQAIVYQSKY LTLNGKKYYF DNNSKAVTGL QOTIDIKKYYF NTNTAEAATS
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