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5 Cross-species-specific PSMAxCD3 bispecific single chain antibody 

The 	present 	invention 	relates 	to 	a 	bispecific 	single 	chain 	antibody 	molecule 

comprising a first binding domain capable of binding to an epitope of human and non-

chimpanzee primate CD3 epsilon chain, wherein the epitope is part of an amino acid 

sequence comprised in the group consisting of SEQ ID NOs. 2, 4, 6, and 8, and a 

10 second binding domain capable of binding to prostate-specific membrane antigen 

(PSMA). The invention also provides nucleic acids encoding said bispecific single 

chain antibody molecule as well as vectors and host cells and a process for its 

production. The invention further relates to pharmaceutical compositions comprising 

said bispecific single chain antibody molecule and medical uses of said bispecific 

15 single chain antibody molecule. 

T cell recognition is mediated by clonotypically distributed alpha beta and gamma 

delta T cell receptors (TcR) that interact with the peptide-loaded molecules of the 

peptide MHC (pMHC) (Davis & Bjorkman, Nature 334 (1988), 395-402). The antigen- 

20 specific chains of the TcR do not possess signalling domains but instead are coupled 

to the conserved multisubunit signaling apparatus CD3 (Call, Cell 111 (2002), 967- 

979, Alarcon, Immunol. Rev. 191 (2003), 38-46, Malissen Immunol. Rev. 191 (2003), 

7-27). The mechanism by which TcR ligation is directly communicated to the 

signalling apparatus remains a fundamental question in T cell biology (Alarcon, loc. 

25 cit.; Davis, Cell 110 (2002), 285-287). It seems clear that sustained T cell responses 

involve 	coreceptor 	engagement, 	TcR 	oligomerization, 	and 	a 	higher 	order 

arrangement of TcR—pMHC complexes in the immunological synapse (Davis & van 

der Merwe, Curr. Biol. 11 (2001), R289-R291, Davis, Nat. Immunol. 4 (2003), 217- 

224). However very early TcR signalling occurs in the absence of these events and 

30 may involve a ligand-induced conformational change in CD3 epsilon (Alarcon, loc. 

cit., Davis (2002), loc. cit., Gil, J. Biol. Chem. 276 (2001), 11174-11179, Gil, Cell 109 

(2002), 901-912). The epsilon, gamma, delta and zeta subunits of the signaling 

complex associate with each other to form a CD3 epsilon-gamma heterodimer, a 

CD3 epsilon-delta 0 heterodimer, and a CD3 zeta-zeta homodimer (Call, loc. cit.). 
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Various studies have revealed that the CD3 molecules are important for the proper 

cell surface expression of the alpha beta TcR and normal T cell development 

(Berkhout, J. Biol. Chem. 263 (1988), 8528-8536, Wang, J. Exp. Med. 188 (1998), 

1375-1380, Kappes, Curr. Opin. Immunol. 7 (1995), 441-447). The solution structure 

5 of the ectodomain fragments of the mouse CD3 epsilon gamma heterodimer showed 

that the epsilon gamma subunits are both C2-set Ig domains that interact with each 

other to form an unusual side-to-side dimer configuration (Sun, Cell 105 (2001), 913- 

10 

923). Although the cysteine-rich stalk appears to play an important role in driving CD3 

dimerization 	(Su, 	loc. 	cit., 	Borroto, 	J. 	Biol. 	Chem. 	273 	(1998), 	12807-12816), 

interaction by means of the extracellular domains of CD3 epsilon and CD3 gamma is 

sufficient for assembly of these proteins with TcR beta (Manolios, Eur. J. Immunol. 24 

(1994), 84-92, Manolios & Li, Immunol. Cell Biol. 73 (1995), 532-536). Although still 

controversial, the dominant stoichiometry of the TcR most likely comprises one alpha 

beta TcR, one CD3 epsilon gamma heterodimer, one CD3 epsilon delta heterodimer 

15 and one CD3 zeta zeta homodimer (Call, loc. cit.). Given the central role of the 

human CD3 epsilon gamma heterodimer in the immune response, the crystal 

structure of this complex bound to the therapeutic antibody OKT3 has recently been 

elucidated (Kjer-Nielsen, PNAS 101, (2004), 7675-7680). 

20 A number of therapeutic strategies modulate T cell immunity by targeting TcR 

signaling, particularly the anti-human CD3 monoclonal antibodies (mAbs) that are 

widely used clinically in immunosuppressive regimes. The CD3-specific mouse mAb 

OKT3 was the first mAb licensed for use in humans (Sgro, Toxicology 105 (1995), 

23-29) 	and 	is 	widely 	used 	clinically 	as 	an 	immunosuppressive 	agent 	in 

25 transplantation (Chatenoud, Clin. Transplant 7 (1993), 422-430, Chatenoud, Nat. 

Rev. Immunol. 3 (2003), 123-132, Kumar, Transplant. Proc. 30 (1998), 1351-1352), 

type 1 diabetes (Chatenoud (2003), loc. cit.), and psoriasis (Utset, J. Rheumatol. 29 

(2002), 1907-1913). Moreover, anti-CD3 mAbs can induce partial T cell signalling and 

clonal 	anergy (Smith, J. 	Exp. 	Med. 	185 	(1997), 	1413-1422). OKT3 has been 

30 described in the literature as a potent T cell mitogen (Van Wauve, J. Immunol. 124 

(1980), 2708-18) as well as a potent T cell killer (Wong, Transplantation 50 (1990), 

683-9). OKT3 exhibits both of these activities in a time-dependent fashion; following 

early activation of T cells leading to cytokine release, upon further administration 

OKT3 later blocks all known T cell functions. It is due to this later blocking of T cell 
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function that OKT3 has found such wide application as an immunosuppressant in 

therapy regimens for reduction or even abolition of allograft tissue rejection. 

OKT3 reverses allograft tissue rejection most probably by blocking the function of all 

5 T cells, which play a major role in acute rejection. OKT3 reacts with and blocks the 

function of the CD3 complex in the membrane of human T cells, which is associated 

with the antigen recognition structure of T cells (TCR) and is essential for signal 

transduction. Which subunit of the TCR/CD3 is bound by OKT3 has been the subject 

of multiple studies. Though some evidence has pointed to a specificity of OKT3 for 

10 the epsilon-subunit of the TCR/CD3 complex (Tunnacliffe, Int. Immunol. 1 (1989), 

546-50; Kjer-Nielsen, PNAS 101, (2004), 7675-7680). Further evidence has shown 

that OKT3 binding of the TCR/CD3 complex requires other subunits of this complex 

to be present (Salmeron, J. Immunol. 147 (1991), 3047-52). 

15 Other well known antibodies specific for the CD3 molecule are listed in Tunnacliffe, 

Int. Immunol. 1 (1989), 546-50. As indicated above, such CD3 specific antibodies are 

able to induce various T cell responses such as lymphokine production 	(Von 

Wussow, J. Immunol. 127 (1981), 1197; Palacious, J. Immunol. 128 (1982), 337), 

proliferation (Van Wauve, J. Immunol. 124 (1980), 2708-18) and suppressor-T cell 

20 induction (Kunicka, in "Lymphocyte Typing II" 1 (1986), 223). That is, depending on 

the experimental conditions, CD3 specific monoclonal antibody can either inhibit or 

induce cytotoxicity (Leewenberg, J. Immunol. 134 (1985), 3770; Phillips, J. Immunol. 

136 (1986) 1579; Platsoucas, Proc. Natl. Acad. Sci. USA 78 (1981), 4500; Itoh, Cell. 

Immunol. 108 (1987), 283-96; Mentzer, J. Immunol. 135 (1985), 34; Landegren, J. 

25 Exp. Med. 155 (1982), 1579; Choi (2001), Eur. J. Immunol. 31, 94-106; Xu (2000), 

Cell Immunol. 200, 16-26; Kimball (1995), Transpl. Immunol. 3, 212-221). 

Although many of the CD3 antibodies described in the art have been reported to 

recognize the CD3 epsilon subunit of the CD3 complex, most of them bind in fact to 

30 conformational epitopes and, thus, only recognize CD3 epsilon in the native context 

of the TCR. Conformational epitopes are characterized by the presence of two or 

more discrete amino acid residues which are separated in the primary sequence, but 

come together on the surface of the molecule when the polypeptide folds into the 

native protein/antigen (Sela, (1969) Science 166, 1365 and Laver, (1990) Cell 61, 
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553-6). The conformational epitopes bound by CD3 epsilon antibodies described in 

the art may be separated in two groups. In the major group, said epitopes are being 

formed by two CD3 subunits, e.g. of the CD3 epsilon chain and the CD3 gamma or 

CD3 delta chain. For example, it has been found in several studies that the most 

5 widely used CD3 epsilon monoclonal antibodies OKT3, WT31, UCHT1, 7D6 and 

Leu-4 did not bind to cells singly transfected with the CD3-epsilon chain. However, 

these antibodies stained cells doubly transfected with a combination of CD3 epsilon 

plus either CD3 gamma or CD3 delta (Tunnacliffe, loc. cit.; Law, Int. Immunol. 14 

(2002), 	389-400; 	Salmeron, 	J. 	Immunol. 	147 	(1991), 	3047-52; 	Coulie, 	Eur. 	J. 

10 Immunol. 21 (1991), 1703-9). In a second smaller group, the conformational epitope 

is being formed within the CD3 epsilon subunit itself. A member of this group is for 

instance mAb APA 1/1 which has been raised against denatured CD3 epsilon 

(Risueno, Blood 	106 (2005), 601-8). Taken together, most of the CD3 epsilon 

antibodies described in the art recognize conformational epitopes located on two or 

15 more subunits of CD3. 	The discrete amino acid 	residues forming 	the three- 

dimensional structure of these epitopes may hereby be located either on the CD3 

epsilon subunit itself or on the CD3 epsilon subunit and other CD3 subunits such as 

CD3 gamma or CD3 delta. 

20 Another problem with respect to CD3 antibodies is that many CD3 antibodies have 

been found to be species-specific. Anti-CD3 monoclonal antibodies — as holds true 

generally for any other monoclonal antibodies - function by way of highly specific 

recognition of their target molecules. They recognize only a single site, or epitope, on 

their target CD3 molecule. For example, one of the most widely used and best 

25 characterized monoclonal antibodies specific for the CD3 complex is OKT-3. This 

antibody reacts with chimpanzee CD3 but not with the CD3 homolog of other 

primates, such as macaques, or with dog CD3 (Sandusky et al., J. Med. Primatol. 15 

(1986), 441-451). Similarly, W02005/118635 or W02007/033230 describe human 

monoclonal CD3 epsilon antibodies which react with human CD3 epsilon but not with 

30 CD3 epsilon of mouse, rat, rabbit or non-chimpanzee primates such as rhesus 

monkey, cynomolgus monkey or baboon monkey. The anti-CD3 monoclonal antibody 

UCHT-1 is also reactive with CD3 from chimpanzee but not with CD3 from macaques 

(own data). On the other hand, there are also examples of monoclonal antibodies, 

which recognize macaque antigens, but not their human counterparts. One example 
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of this group is monoclonal antibody FN-18 directed to CD3 from macaques (Uda et 

al., J. 	Med. 	Primatol. 	30 (2001), 	141-147). 	Interestingly, 	it has been found that 

peripheral lymphocytes from about 12% of cynomolgus monkeys lacked reactivity 

with anti-rhesus monkey CD3 monoclonal antibody (FN-18) due to a polymorphism of 

5 the CD3 antigen in macaques. Uda et al. described a substitution of two amino acids 

in the CD3 sequence of cynomolgus monkeys, which are not reactive with FN-18 

antibodies, as compared to CD3 derived from animals, which are reactive with FN-18 

antibodies (Uda et al., J Med Primatol. 32 (2003), 105-10; Uda et al., J Med Primatol. 

33 (2004), 34-7). 

10 

The discriminatory ability, 	i.e. 	the species specificity, 	inherent not only to CD3 

monoclonal antibodies (and fragments thereof), but to monoclonal antibodies in 

general, is a significant impediment to their development as therapeutic agents for 

the treatment of human diseases. In order to obtain market approval any new 

15 candidate medication 	must pass through 	rigorous testing. This testing 	can 	be 

subdivided 	into 	preclinical 	and 	clinical 	phases: 	Whereas 	the 	latter 	— 	further 

subdivided into the generally known clinical phases I, II and III — is performed in 

human patients, the former is performed in animals. The aim of pre-clinical testing is 

to prove that the drug candidate has the desired activity and most importantly is safe. 

20 Only when the safety in animals and possible effectiveness of the drug candidate has 

been established in preclinical testing this drug candidate will be approved for clinical 

testing in humans by the respective regulatory authority. Drug candidates can be 

tested for safety in animals in the following three ways, (i) in a relevant species, i.e. a 

species where the drug candidates can recognize the ortholog antigens, (ii) in a 

25 transgenic animal containing the human antigens and (iii) by use of a surrogate for 

the drug candidate that can 	bind the ortholog antigens present in the animal. 

Limitations of transgenic animals are that this technology is typically limited 	to 

rodents. Between rodents and man there are significant differences in the physiology 

and the safety results cannot be easily extrapolated to humans. The limitations of a 

30 surrogate for the drug candidate are the different composition of matter compared to 

the actual drug candidate and often the animals used are rodents with the limitation 

as discussed above. Therefore, preclinical data generated in rodents are of limited 

predictive power with respect to the drug candidate. The approach of choice for 

safety testing is the use of a relevant species, preferably a lower primate. The 
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limitation now of monoclonal antibodies suitable for therapeutic intervention in man 

described in the art is that the relevant species are higher primates, in particular 

chimpanzees. Chimpanzees are considered as endangered species and due to their 

human-like nature, the use of such animals for drug safety testing has been banned 

5 in Europe and is highly restricted elsewhere. CD3 has also been successfully used 

as a target for bispecific single chain antibodies in order to redirect cytotoxic T cells 

to 	pathological 	cells, 	resulting 	in 	the depletion 	of the diseased 	cells from 	the 

respective organism (WO 99/54440; WO 04/106380). For example, Bargou et al. 

(Science 321 	(2008):974-7) have recently reported on the clinical 	activity of a 

10 CD19xCD3 	bispecific 	antibody 	construct 	called 	blinatumomab, 	which 	has 	the 

potential to engage all cytotoxic T cells in human patients for lysis of cancer cells. 

Doses as low as 0.005 milligrams per square meter per day in non-Hodgkin's 

lymphoma patients led to an elimination of target cells in blood. Partial and complete 

tumor regressions were first observed at a dose level of 0.015 milligrams, and all 

15 seven patients treated at a dose level of 0.06 milligrams experienced a tumor 

regression. Blinatumomab also led to clearance of tumor cells from bone marrow and 

liver. Though this study established clinical proof of concept for the therapeutic 

potency of the bispecific single chain antibody format in treating blood-cell derived 

cancer, there is still need for successful concepts for therapies of other cancer types. 

20 

In 2008, an estimated 186,320 men will be newly diagnosed with prostate cancer in 

the United States and about 28,660 men will die from the disease. The most recent 

report available on cancer mortality shows that, in 2004, the overall death rate from 

prostate cancer among American men was 25 per 100,000. In the late 1980s, the 

25 widespread adoption of the prostate-specific antigen (PSA) test represented a major 

improvement in the management of prostate cancer. This test measures the amount 

of PSA protein in the blood, which is often elevated in patients with prostate cancer. 

In 1986, the U.S. Food and Drug Administration approved the use of the PSA test to 

monitor patients with prostate cancer and, in 1994, additionally approved its use as a 

30 screening test for this disease. Due to the widespread implementation of PSA testing 

in the United States, approximately 90 percent of all prostate cancers are currently 

diagnosed at an early stage, and, consequently, men are surviving longer after 

diagnosis. However, the results of two ongoing clinical trials, the NCI-sponsored 

Prostate, Lung, Colorectal, and Ovarian (PLCO) screening trial and the European 
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Study of Screening for Prostate Cancer (ERSPC) will be needed to determine 

whether PSA screening actually saves lives. Ongoing clinical trials over the past 25 

years have investigated the effectiveness of natural and synthetic compounds in the 

prevention of prostate cancer. For example, the Prostate Cancer Prevention Trial 

5 (PCPT), which enrolled nearly 19,000 healthy men, found that finasteride, a drug 

approved for the treatment of benign 	prostatic hyperplasia 	(BPH), which 	is a 

noncancerous enlargement of the prostate, reduced the risk of developing prostate 

cancer by 25 percent. Another trial, the Selenium and Vitamin E Cancer Prevention 

Trial (SELECT), is studying more than 35,000 men to determine whether daily 

10 supplements of selenium and vitamin E can reduce the incidence of prostate cancer 

in healthy men. Other prostate cancer prevention trials are currently evaluating the 

protective potential of multivitamins, vitamins C and D, soy, green tea, and lycopene, 

which is a natural compound found in tomatoes. One study, reported in 2005, 

showed that specific genes were fused in 60 to 80 percent of the prostate tumors 

15 analyzed. 	This 	study 	represents 	the 	first 	observation 	of 	non-random 	gene 

rearrangements in prostate cancer. This genetic alteration may eventually be used as 

a biomarker to aid in the diagnosis and, possibly, treatment of this disease. Other 

studies have shown that genetic variations in a specific region of chromosome 8 can 

increase a man's risk of developing 	prostate cancer. These genetic variations 

20 account for approximately 25 percent of the prostate cancers that occur in white men. 

They are the first validated genetic variants that increase the risk of developing 

prostate cancer and may help scientists better understand the genetic causes of this 

disease. There is also ongoing research that examines how proteins circulating in a 

patient's blood can be used to improve the diagnosis of prostate and other cancers. 

25 In 2005, scientists identified a group of specific proteins that are produced by a 

patient's immune system in response to prostate tumors. These proteins, a type of 

autoantibody, were able to detect the presence of prostate cancer cells in blood 

specimens with greater than 90 percent accuracy. When used in combination with 

PSA, these and other blood proteins may eventually be used to reduce the number of 

30 false-positive results obtained with PSA testing alone and, therefore, reduce the large 

number of unnecessary prostate biopsies that are performed each year due to false-

positive PSA test results. 
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Apart from PSA, several other markers for prostate cancer have been identified, 

including e.g. the six-transmembrane epithelial antigen of the prostate (STEAP) 

(Hubert et al., PNAS 96 (1999), 14523-14528), the prostate stem cell antigen (PSCA) 

(Reiter et al., Proc. Nat. Acad. Sci. 95: 1735-1740, 1998) and the prostate-specific 

5 membrane antigen (PSMA; PSM) (Israeli et al., Cancer Res. 53 (1993). PSMA was 

originally defined by the monoclonal antibody (MAb) 7E11 derived from immunization 

with 	a 	partially purified 	membrane 	preparation from the 	lymph 	node 	prostatic 

adenocarcinoma (LNCaP) cell line (Horoszewicz et al., Anticancer Res. 7 (1987), 

927-35). A 2.65-kb cDNA fragment encoding the PSMA protein was cloned and 

10 subsequently mapped to chromosome 11p11.2 (Israeli et al., loc. cit.; O'Keefe et al., 

Biochem. 	Biophys. 	Acta 	1443 	(1998), 	113-127). 	Initial 	analysis 	of 	PSMA 

demonstrated widespread expression within the cells of the prostatic secretory 

epithelium. Immunohistochemical staining demonstrated that PSMA was absent to 

moderately expressed in hyperplastic and benign tissues, while malignant tissues 

15 stained 	with 	the 	greatest 	intensity 	(Horoszewicz 	et 	al., 	loc. 	cit.). 	Subsequent 

investigations have recapitulated these results and evinced PSMA expression as a 

universal feature in practically every prostatic tissue examined to date. These reports 

further demonstrate that expression of PSMA increases precipitously proportional to 

tumor aggressiveness (Burger et al., Int. J. Cancer 100 (2002), 228-237; Chang et 

20 al., Cancer Res. 59 (1999), 3192-98; Chang et al., Urology 57 (2001), 1179-83), 

Kawakami and Nakayama, Cancer Res. 57 (1997), 2321-24; Liu et al., Cancer Res. 

57 (1997), 3629-34; Lopes et al., Cancer Res. 50 (1990), 6423-29; Silver et al., Clin. 

Cancer Res. 9 (2003), 6357-62; Sweat et al., Urology 52 (1998), 637-40; Troyer et 

al., Int. J. Cancer 62 (1995), 552-558; Wright et al., Urology 48 (1996), 326-334). 

25 Consistent 	with 	the 	correlation 	between 	PSMA 	expression 

and 	tumor stage, 	increased 	levels 	of 	PSMA 	are 	associated 	with 	androgen- 

independent prostate cancer (PCa). Analysis of tissue samples from patients with 

prostate cancer has demonstrated elevated PSMA levels after physical castration or 

androgen-deprivation therapy. Unlike expression of prostate specific antigen, which 

30 is downregulated after androgen ablation, PSMA expression is significantly increased 

in both primary and metastatic tumor specimens (Kawakami et al., Wright et al., loc. 

cit.). 	Consistent with 	the elevated 	expression 	in 	androgen-independent tumors, 

PSMA 	transcription 	is 	also 	known 	to 	be 	downregulated 	by 	steroids, 	and 

administration of testosterone mediates a dramatic reduction in PSMA protein and 
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mRNA levels (Israeli et al., Cancer Res. 54 (1994), 1807-11; Wright et al., loc. cit.). 

PSMA is also highly expressed in secondary prostatic tumors and occult metastatic 

disease. 	Immunohistochemical 	analysis 	has 	revealed 	relatively 	intense 	and 

homogeneous expression of PSMA within metastatic lesions localized to lymph 

5 nodes, bone, soft tissue, and lungs compared with benign prostatic tissues (Chang et 

al. (2001), loc. cit.; Murphy et al., Cancer 78 (1996), 809-818; Sweat et al., loc. cit.). 

Some reports have also indicated limited PSMA expression in extraprostatic tissues, 

including a subset of renal proximal tubules, some cells of the intestinal brush-border 

membrane, and rare cells in the colonic crypts (Chang et al. (1999), Horoszewicz et 

10 al., Israeli et al. (1994), Lopes et al., Troyer et al., loc. cit.). However, the levels of 

15 

PSMA in these tissues are generally two to three orders of magnitude less than those 

observed in the prostate (Sokoloff et al., Prostate 43 (2000), 150-157). PSMA is also 

expressed in the tumor-associated neovasculature of most solid cancers examined 

yet is absent in the normal vascular endothelium (Chang et al. (1999), Liu et al., 

Silver et al., loc. cit.). Although the significance of PSMA expression within the 

vasculature is unknown, the specificity for tumor-associated endothelium makes 

PSMA a potential target for the treatment of many forms of malignancy. 

Though there has been put much effort in identifying novel targets for therapeutic 

20 approaches for cancer, cancer is yet one of the most frequently diagnosed diseases. 

In light of this, there is still need for effective treatments for cancer. 

The present invention 	provides for a 	bispecific single chain 	antibody molecule 

comprising a first binding domain capable of binding to an epitope of human and non- 

25 chimpanzee primate CD& (epsilon) chain, wherein the epitope is part of an amino 

acid sequence comprised in the group consisting of SEQ ID NOs. 2, 4, 6, and 8; and 

a second binding domain capable of binding to prostate-specific membrane antigen 

(PSMA). 

30 Though T cell-engaging bispecific single chain antibodies described in the art have 

great therapeutic potential for the treatment of malignant diseases, most of these 

bispecific molecules are limited in that they are species specific and recognize only 

human antigen, and - due to genetic similarity - likely the chimpanzee counterpart. 

The advantage of the present invention is the provision of a bispecific single chain 
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antibody comprising a binding domain exhibiting cross-species specificity to human 

and non-chimpanzee primate of the CD3 epsilon chain. 

In the present invention, an N-terminal 1-27 amino acid residue polypeptide fragment 

of the extracellular domain of CD3 epsilon was surprisingly identified which — in 

5 contrast to all other known epitopes of CD3 epsilon described in the art — maintains 

its three-dimensional structural integrity when taken out of its native environment in 

the CD3 complex (and optionally fused to a heterologous amino acid sequence such 

as EpCAM or an immunoglobulin Fc part). The present invention, therefore, provides 

for a bispecific single chain antibody molecule comprising a first binding domain 

10 capable 	of binding 	to 	an 	epitope 	of an 	N-terminal 	1-27 	amino 	acid 	residue 

polypeptide fragment of the extracellular domain of CD3 epsilon (which CD3 epsilon 

is, for example, taken out of its native environment and/or comprised by (presented 

on the surface of) a T-cell) of human and at least one non-chimpanzee primate CD3 

epsilon chain, wherein the epitope is part of an amino acid sequence comprised in 

15 the group consisting of SEQ ID NOs. 2, 4, 6, and 8; and a second binding domain 

capable of binding to prostate-specific membrane antigen (PSMA). Preferred non-

chimpanzee primates are mentioned herein elsewhere. At least one (or a selection 

thereof or all) primate(s) selected from Callithrix jacchus; Saguinus oedipus, Saimiri 

sciureus, and Macaca fascicularis (either SEQ ID 631 	or 632 or both), is (are) 

20 particularily preferred. Macaca mulatta, also known as Rhesus Monkey is also 

envisaged as another preferred primate. It is thus envisaged that antibodies of the 

invention bind to (are capable of binding to) the context independent epitope of an N-

terminal 1-27 amino acid residue polypeptide fragment of the extracellular domain of 

25 

CD3 epsilon of human and Callithrix jacchus, Saguinus oedipus, Saimiri sciureus, 

and Macaca fascicularis (either SEQ ID 631 or 632 or both), and optionally also to 

Macaca 	mulatta. A bispecific single chain antibody molecule comprising a first 

binding domain as defined herein can be obtained (is obtainable by) or can be 

manufactured in accordance with the protocol set out in WO 2008/119567 (in 

particular Example 2 of WO 2008/119567). To this end, it is envisaged to (a) 

30 immunize mice with an N-terminal 1-27 amino acid residue polypeptide fragment of 

the extracellular domain of CD3 epsilon of human and/or Saimiri sciureus; 	(b) 

generation of an immune murine antibody scFv library; (c) identification of CD3 

epsilon specific binders by testing the capability to bind to at least SEQ ID NOs. 2, 4, 

6, and 8. 

10 
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The context-independence of the CD3 epitope provided in this invention corresponds 

to the first 27 N-terminal amino acids of CD3 epsilon or functional fragments of this 

27 amino acid stretch. The phrase "context-independent," as used herein in relation 

to the CD3 epitope means that binding of the herein described inventive binding 

5 molecules/antibody molecules does not lead to a change or modification of the 

conformation, 	sequence, 	or structure 	surrounding 	the 	antigenic determinant or 

epitope. In contrast, the CD3 epitope recognized by a conventional CD3 binding 

molecule (e.g. as disclosed in WO 99/54440 or WO 04/106380) is localized on the 

CD3 epsilon chain C-terminally to the N-terminal 1-27 amino acids of the context- 

10 independent epitope, where it only takes the correct conformation if it is embedded 

within 	the 	rest of the 	epsilon 	chain 	and 	held 	in 	the 	right 	sterical 	position 	by 

heterodimerization of the epsilon chain with either the CD3 gamma or delta chain. 

Anti-CD3 binding domains as part of a PSMAxCD3 bispecific single chain molecule 

as provided herein have beeen described in WO 2008/119567. These binding 

15 domains are generated (and directed) against a context-independent CD3 epitope 

provide for a surprising clinical improvement with regard to T cell redistribution and, 

thus, a more favourable safety profile. Without being bound by theory, since the CD3 

epitope is context-independent, forming an autonomous selfsufficient subdomain 

without much influence on the rest of the CD3 complex, the CD3 binding domain of 

20 the 	PSMAxCD3 	bispecific single chain 	molecule 	provided 	herein 	induces less 

allosteric changes in CD3 conformation than the conventional CD3 binding molecules 

(like molecules provided in WO 99/54440 or WO 04/106380), which recognize 

context-dependent CD3 epitopes. 

The context-independence of the CD3 epitope which is recognized by the CD3 

25 binding domain of the PSMAxCD3 bispecific single chain antibody of the invention is 

associated with less or no T cell redistribution (T cell redistribution equates with an 

initial episode of drop and subsequent recovery of absolute T cell counts) during the 

starting phase of treatment with said PSMAxCD3 bispecific single chain antibody of 

the invention. These results in a better safety profile of the PSMAxCD3 bispecific 

30 single chain 	antibody of the 	invention 	compared to conventional 	CD3 binding 

molecules known in the art, which recognize context-dependent CD3 epitopes. 

Particularly, because T cell redistribution during the starting phase of treatment with 

CD3 binding molecules is a major risk factor for adverse events, like CNS adverse 

events, the PSMAxCD3 bispecific single chain antibody of the invention by 
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recognizing a context-independent rather than a context-dependent CD3 epitope has 

a substantial safety advantage over the CD3 binding molecules known in the art. 

Patients with such CNS adverse events related to T cell redistribution during the 

starting phase of treatment with conventional CD3 binding molecules usually suffer 

5 from confusion and disorientation, in some cases also from urinary incontinence. 

Confusion is a change in mental status in which the patient is not able to think with 

his or her usual level of clarity. The patient usually has difficulties to concentrate and 

thinking is not only blurred and unclear but often significantly slowed down. Patients 

with CNS adverse events related to T cell redistribution during the starting phase of 

10 treatment with conventional CD3 binding molecules may also suffer from loss of 

memory. Frequently, the confusion leads to the loss of ability to recognize people, 

places, time or the date. Feelings of disorientation are common in confusion, and the 

decision-making 	ability 	is 	impaired. 	CNS 	adverse 	events 	related 	to 	T 	cell 

redistribution during the starting phase of treatment with conventional CD3 binding 

15 molecules may further comprise blurred speech and/or word finding difficulties. This 

disorder may impair both, the expression and understanding of language as well as 

reading and writing. Besides urinary incontinence, vertigo and dizziness may also 

accompany CNS adverse events related to T cell redistribution during the starting 

phase of treatment with conventional CD3 binding molecules in some patients. 

20 The maintenance of the three-dimensional structure within the mentioned 27 amino 

acid N-terminal polypeptide fragment of CD3 epsilon can be used for the generation 

of, preferably human, binding domains which are capable of binding to the N-terminal 

CD3 epsilon polypeptide fragment in vitro and to the native (CD3 epsilon subunit of 

the) CD3 complex on T cells in vivo with the same binding affinity. These data 

25 strongly indicate that the N-terminal fragment as described herein forms a tertiary 

conformation, which 	is similar to 	its structure normally existing 	in vivo. A very 

sensitive test for the importance of the structural integrity of the amino acids 1-27 of 

the N-terminal polypeptide fragment of CD3 epsilon was performed. Individual amino 

acids of amino acids 1-27 of the N-terminal polypeptide fragment of CD3 epsilon 

30 were changed to alanine (alanine scanning) to test the sensitivity of the amino acids 

1-27 of the N-terminal polypeptide fragment of CD3 epsilon for minor disruptions. The 

CD3 specific binding domains as part of the PSMAxCD3 bispecific single chain 

antibody of the invention were used to test for binding to the alanine-mutants of 

amino acids 1-27 of the N-terminal polypeptide fragment of CD3 epsilon (see WO 
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2008/119567). Individual exchanges of the first five amino acid residues at the very 

N-terminal end of the fragment and two of the amino acids at positions 23 and 25 of 

the amino acids 1-27 of the N-terminal polypeptide fragment of CD3 epsilon were 

critical for binding of the antibody molecules. The substitution of amino acid residues 

5 in the region of position 1-5 comprising the residues Q (Glutamine at position 1), D 

(Aspartic acid at position 2), G (Glycine at position 3), N (Asparagine at position 4), 

and E (Glutamic acid at position 5) to Alanine abolished binding of the, preferably 

human, PSMAxCD3 bispecific single chain antibody of the invention to said fragment. 

While, for at least some of the, preferably human, PSMAxCD3 bispecific single chain 

10 antibody of the 	invention, 	two 	amino 	acid 	residues 	at the 	C-terminus of the 

mentioned fragment T (Threonine at position 23) and I (Isoleucine at position 25) 

reduced the binding energy to the, preferably human, PSMAxCD3 bispecific single 

chain antibody of the invention. 

15 Unexpectedly, 	it 	has 	been 	found 	that 	the 	thus 	isolated, 	preferably 	human, 

PSMAxCD3 bispecific single chain antibody of the invention not only recognizes the 

human N-terminal fragment of CD3 epsilon, but also the corresponding homologous 

fragments of CD3 epsilon of various primates, 	including 	New-World 	Monkeys 

(Marmoset, Callithrix jacchus; Saguinus oedipus; Saimiri sciureus) and Old-World 

20 Monkeys (Macaca fascicularis, also known as Cynomolgus Monkey; or Macaca 

mulatta, also known as Rhesus Monkey). Thus, multi-primate specificity of the 

PSMAxCD3 bispecific single chain antibody of the invention was detected. The 

following sequence analyses confirmed that human and primates share a highly 

homologous sequence stretch at the N-terminus of the extracellular domain of CD3 

25 epsilon. 

The amino acid sequence of the aformentioned N-terminal fragments of CD3 epsilon 

are depicted in SEQ ID No. 2 (human), SEQ ID No. 4 (Callithrix jacchus); SEQ ID No. 

6 	(Saguinus 	oedipus); 	SEQ 	ID 	No. 	8 	(Saimiri 	sciureus); 	SEQ 	ID 	No. 	631 

QDGNEEMGSITQTPYQVSISGTTILTC 	or 	SEQ 	ID 	No. 	632 

30 QDGNEEMGSITQTPYQVSISGTTVILT 	(Macaca 	fascicularis, 	also 	known 	as 

Cynomolgus Monkey), and SEQ ID No. 633 QDGNEEMGSITQTPYHVSISGTTVILT 

(Macaca mulatta, also known as Rhesus Monkey). 
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The second binding domain of the PSMAxCD3 bispecific single chain antibody of the 

invention binds to the prostate-specific membrane antigen (PSMA). Preferably, the 

second binding domain of the PSMAxCD3 bispecific single chain antibody binds to 

the human PSMA or a non-chimpanzee primate PSMA; more preferred it binds to the 

5 human PSMA and a non-chimpanzee primate PSMA and therefore is cross-species 

specific; even more preferred to the human PSMA and the macaque PSMA (and 

therefore is cross-species specific as well). 	Particularly preferred, the macaque 

PSMA is the Cynomolgus monkey PSMA and/or the Rhesus monkey PSMA. 

However, it is not excluded from the scope of the present invention, that the second 

10 binding domain may also bind to PSMA homologs of other species, such as to the 

PSMA homolog in rodents. 

Prostate cancer is the second most cancer in men. For 2008, it is estimated that 

186,320 men will be newly diagnosed with prostate cancer in the United States and 

15 about 28,660 men will die from the disease. Prostate cancer risk is strongly related to 

age: very few cases are registered in men under 50 and three-quarters of cases 

occur in men over 65 years. The largest number of cases is diagnosed in those aged 

70-74. Currently, the growth rate of the older population is significantly higher than 

that of the total population. By 2025-2030, projections indicate that the population 

20 over 60 will be growing 3.5 times as rapidly as the total population. The proportion of 

older persons is projected to more than double worldwide over the next half century, 

which means that a further increase in incidence of diagnosed prostate cancer has to 

be expected for the future. The highly restricted expression of PSMA and its 

upregulation in advanced stages and metastatic disease of prostate cancer as well 

25 as its role as neoantigen on tumor vasculature of many different types of other solid 

tumors qualifies 	PSMA 	as 	attractive 	target 	antigen 	for 	antibody-based 	cancer 

therapy. As shown in the following examples, the PSMAxCD3 bispecific single chain 

antibody of the invention provides an advantageous tool in order to kill PSMA-

expressing human cancer cells, as exemplified by the human prostate cancer cell 

30 line LNCaP. In addition, the cytotoxic activity of the PSMAxCD3 bispecific single 

chain antibody of the invention is higher than the cytotoxic activity of antibodies 

described in the art. Since preferably both the CD3 and the PSMA binding domain of 

the PSMAxCD3 bispecific single chain antibody of the invention are cross-species 

specific, i.e. reactive with the human and non-chimpanzee primates antigens, it can 
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be used for preclinical evaluation of safety, activity and/or pharmacokinetic profile of 

these binding domains in primates and — in the identical form - as drug in humans. 

Advantageously, the present invention provides also PSMAxCD3 bispecific single 

5 chain antibodies comprising a second binding domain which binds both to the human 

PSMA and to the macaque PSMA homolog, i.e. the homolog of a non-chimpanzee 

primate. 	In 	a 	preferred 	embodiment, 	the 	bispecific 	single 	chain 	antibody thus 

comprises a second binding domain exhibiting cross-species specificity to the human 

and a non-chimpanzee primate PSMA. In this case, the identical bispecific single 

10 chain antibody molecule can be used both for preclinical evaluation of safety, activity 

and/or pharmacokinetic profile of these binding domains in primates and as drug in 

humans. Put in other words, the same molecule can be used in preclinical animal 

studies as well as in clinical studies in humans. This leads to highly comparable 

results and a much-increased predictive power of the animal studies compared to 

15 species-specific surrogate molecules. Since both the CD3 and the PSMA binding 

domain of the PSMAxCD3 bispecific single chain antibody of the invention are cross- 

species 	specific, 	i.e. 	reactive 	with 	the 	human 	and 	non-chimpanzee 	primates' 

antigens, it can be used both for preclinical evaluation of safety, activity and/or 

pharmacokinetic profile of these binding domains in primates and — in the identical 

20 form - as drug in humans. It will be understood that in a preferred embodiment, the 

cross-species specificity of the first and second binding domain of the antibodies of 

the invention is identical. 

It has been found in the present invention that it is possible to generate a, preferably 

25 human, PSMAxCD3 bispecific single chain antibody wherein the identical molecule 

can be used in preclinical animal testing, as well as clinical studies and even in 

therapy in human. This is due to the unexpected identification of the, preferably 

human, PSMAxCD3 bispecific single chain antibody, which, in addition to binding to 

human CD3 epsilon and PSMA, respectively, (and due to genetic similarity likely to 

30 the chimpanzee counterpart), also binds to the homologs of said antigens of non-

chimpanzee primates, including New-World Monkeys and Old-World Monkeys. As 

shown in the following Examples, said preferably human, PSMAxCD3 bispecific 

single chain antibody of the invention can be used as therapeutic agent against 

various diseases, including, but not limited, to cancer. The PSMAxCD3 bispecific 
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single 	chain 	antibody 	is 	particularly 	advantageous 	for 	the 	therapy 	of cancer, 

preferably solid tumors, more preferably carcinomas and prostate cancer. In view of 

the above, the need to construct a surrogate PSMAxCD3 bispecific single chain 

antibody for testing in a phylogenetic distant (from humans) species disappears. As a 

5 result, the identical molecule can be used in animal preclinical testing as is intended 

to be administered to humans in clinical testing as well as following market approval 

and therapeutic drug 	administration. The ability to use the same molecule for 

preclinical animal testing as in later administration to humans virtually eliminates, or 

at least greatly reduces, the danger that the data obtained in preclinical animal 

10 testing have limited applicability to the human case. In short, obtaining preclinical 

safety data in animals using the same molecule as will actually be administered to 

humans does much to ensure the applicability of the data to a human-relevant 

scenario. In contrast, in conventional approaches using surrogate molecules, said 

surrogate molecules have to be molecularly adapted to the animal test system used 

15 for preclinical safety assessment. Thus, the molecule to be used in human therapy in 

fact differs in sequence and also likely in structure from the surrogate molecule used 

in preclinical testing in pharmacokinetic parameters and/or biological activity, with the 

consequence that data obtained in preclinical animal testing have limited applicability 

/ transferability to the human case. The use of surrogate molecules requires the 

20 construction, 	production, 	purification 	and 	characterization 	of a 	completely 	new 

construct. This leads to additional development costs and time necessary to obtain 

that molecule. In sum, surrogates have to be developed separately in addition to the 

actual drug to be used in human therapy, so that two lines of development for two 

molecules have to be carried out. Therefore, a major advantage of the, preferably 

25 human, PSMAxCD3 bispecific single chain antibody of the invention exhibiting cross-

species specificity described herein is that the identical molecule can be used for 

therapeutic agents in humans and in preclinical animal testing. 

It is preferred that at least one of said first or second binding domains of the 

30 bispecific single chain antibody of the invention 	is CDR-grafted, 	humanized or 

human, as set forth in more detail below. Preferably, both the first and second 

binding domains of the bispecific single chain antibody of the invention are CDR-

grafted, humanized or human. For the preferably human, PSMAxCD3 bispecific 

single chain antibody of the invention, the generation of an immune reaction against 
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said 	binding 	molecule 	is 	excluded 	to 	the 	maximum 	possible 	extent 	upon 

administration of the molecule to human patients. 

Another major advantage of the, preferably human, PSMAxCD3 bispecific single 

chain antibody of the invention is its applicability for preclinical testing in various 

5 primates. The behavior of a drug candidate in animals should ideally be indicative of 

the expected behavior of this drug candidate upon administration to humans. As a 

result, the data obtained from such preclinical testing should therefore generally have 

a highly predictive power for the human case. However, as learned from the tragic 

outcome of the recent Phase I clinical trial on TGN1412 (a CD28 monoclonal 

10 antibody), a drug candidate may act differently in a primate species than in humans: 

Whereas in preclinical testing of said antibody no or only limited adverse effects have 

been observed in animal studies performed with cynomolgus monkeys, six human 

patients developed 	multiple 	organ 	failure 	upon 	administration 	of said 	antibody 

(Lancet 368 (2006), 2206-7). The results of these dramatic, non-desired negative 

15 events suggest that it may not be sufficient to limit preclinical testing to only one 

(non-chimpanzee primate) species. The fact that the PSMAxCD3 bispecific single 

chain antibody of the invention binds to a series of New-World and Old-World 

Monkeys may help to overcome the problems faced in the case mentioned above. 

Accordingly, the present invention provides means and methods for minimizing 

20 species differences in effects when drugs for human therapy are being developed 

and tested. 

With the, preferably human, cross-species specific PSMAxCD3 bispecific single 

chain antibody of the invention it is also no longer necessary to adapt the test animal 

25 to the drug candidate intended for administration to humans, such as e.g. the 

creation of transgenic animals. The, preferably human, PSMAxCD3 bispecific single 

chain antibody of the invention exhibiting cross-species specificity according to the 

uses and the methods of invention can be directly used for preclinical testing in non-

chimpanzee primates, without any genetic manipulation of the animals. As well 

30 known to those skilled in the art, approaches in which the test animal is adapted to 

the drug candidate always bear the risk that the results obtained in the preclinical 

safety 	testing 	are 	less 	representative 	and 	predictive 	for 	humans 	due 	to 	the 

modification of the animal. For example, in transgenic animals, the proteins encoded 

by the transgenes are often highly over-expressed. Thus, data obtained for the 
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biological activity of an antibody against this protein antigen may be limited in their 

predictive value for humans in which the protein is expressed at much lower, more 

physiological levels. 

5 A further advantage of the uses of the preferably human PSMAxCD3 bispecific single 

chain antibody of the invention exhibiting cross-species specificity is the fact that 

chimpanzees 	as 	an 	endangered 	species 	are 	avoided 	for 	animal 	testing. 

Chimpanzees are the closest relatives to humans and were recently grouped into the 

family of hominids based on the genome sequencing data (Wildman et al., PNAS 100 

10 

15 

(2003), 7181). Therefore, data obtained with chimpanzee is generally considered to 

be highly predictive for humans. However, due to their status as endangered species, 

the number of chimpanzees, which can be used for medical experiments, is highly 

restricted. As stated above, maintenance of chimpanzees for animal testing is 

therefore both costly and ethically problematic. The uses of the, preferably human, 

PSMAxCD3 bispecific single chain antibody of the invention avoid 	both ethical 

objections and financial 	burden during 	preclinical testing without prejudicing the 

quality, i.e. applicability, of the animal testing data obtained. In light of this, the uses 

of the, 	preferably human, 	PSMAxCD3 	bispecific single chain 	antibody of the 

invention provide for a reasonable alternative for studies in chimpanzees. 

20 

A still further advantage of the, preferably human, PSMAxCD3 bispecific single chain 

antibody of the invention is the ability of extracting multiple blood samples when 

using 	it 	as 	part 	of 	animal 	preclinical 	testing, 	for 	example 	in 	the 	course 	of 

pharmacokinetic animal studies. Multiple blood extractions can be much more readily 

25 obtained with a non-chimpanzee primate than with lower animals, e.g. a mouse. The 

extraction of multiple blood samples allows continuous testing of blood parameters 

for the determination of the biological effects induced by the, preferably human, 

PSMAxCD3 bispecific single chain 	antibody of the invention. 	Furthermore, the 

extraction 	of 	multiple 	blood 	samples 	enables 	the 	researcher to 	evaluate 	the 

30 pharmacokinetic profile of the, preferably human, PSMAxCD3 bispecific single chain 

antibody of the invention as defined herein. In addition, potential side effects, which 

may be induced by said, preferably human, PSMAxCD3 bispecific single chain 

antibody of the invention reflected in blood parameters can be measured in different 

blood samples extracted during the course of the administration of said antibody. 
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This allows the determination of the potential toxicity profile of the, preferably human, 

PSMAxCD3 bispecific single chain antibody of the invention as defined herein. 

The advantages of the, 	preferably human, 	PSMAxCD3 bispecific single chain 

5 antibody of the invention as defined herein exhibiting cross-species specificity may 

be briefly summarized as follows: 

First, the, preferably human, PSMAxCD3 bispecific single chain antibody of the 

invention as defined herein used in preclinical testing is the same as the one used in 

10 human therapy. Thus, 	it is no longer necessary to develop two 	independent 

molecules, 	which 	may differ 	in 	their 	pharmacokinetic 	properties 	and 	biological 

activity. This is highly advantageous in that e.g. the pharmacokinetic results are more 

directly transferable and applicable to the human setting than e.g. in conventional 

surrogate approaches. 

15 Second, the uses of the, preferably human, PSMAxCD3 bispecific single chain 

antibody of the invention as defined herein for the preparation of therapeutics in 

human is less cost- and labor-intensive than surrogate approaches. 

Third, the, preferably human, PSMAxCD3 bispecific single chain antibody of the 

invention as defined herein can be used for preclinical testing not only in one primate 

20 species, but in a series of different primate species, thereby limiting the risk of 

potential species differences between primates and human. 

Fourth, chimpanzee as an endangered species for animal testing can be avoided if 

desired. 

Fifth, multiple blood samples can be extracted for extensive pharmacokinetic studies. 

25 Sixth, due to the human origin of the, preferably human, binding molecules according 

to a preferred embodiment of the invention, the generation of an immune reaction 

against said binding molecules is minimalized when administered to human patients. 

Induction of an immune response with antibodies specific for a drug candidate 

derived from a non-human species as e.g. a mouse leading to the development of 

30 human-anti-mouse antibodies (HAMAs) against therapeutic molecules of murine 

origin is excluded. 

Last but not least, the therapeutic use of the PSMAxCD3 bispecific single chain 

antibody of the invention provides a novel and inventive therapeutic approach for 

cancer, preferably solid tumors, more preferably carcinomas and prostate cancer. As 
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shown in the following examples, the PSMAxCD3 bispecific single chain antibody of 

the invention provides an advantageous tool in order to kill PSMA-expressing human 

prostate cancer cells. Moreover, the cytotoxic activity of the PSMAxCD3 bispecific 

single chain 	antibody of the 	invention 	is higher than 	the activity of antibodies 

5 described in the art. 

As noted herein above, the present invention provides polypeptides, i.e. bispecific 

single chain antibodies, comprising a first binding domain capable of binding to an 

epitope of human and non-chimpanzee primate CD& chain and a second binding 

10 domain capable of binding to PSMA. The second binding domain preferably binds to 

human PSMA and a non-chimpanzee primate PSMA. The advantage of bispecific 

single chain antibody molecules as drug candidates fulfilling the requirements of the 

preferred 	bispecific single 	chain 	antibody of the 	invention 	is the 	use of such 

molecules in preclinical animal testing as well as in clinical studies and even for 

15 therapy in human. In a preferred embodiment of the cross-species specific bispecific 

single chain antibodies of the invention the second binding domain binding to PSMA 

is human. In a cross-species specific bispecific molecule according to the invention 

the binding domain binding to an epitope of human and non-chimpanzee primate 

CD3 epsilon chain is located in the order VH-VL or VL-VH at the N-terminus or the C- 

20 terminus of the bispecific molecule. Examples for cross-species specific bispecific 

molecules according to the invention in different arrangements of the VH- and the 

VL-chain in the first and the second binding domain are described in the appended 

examples. 

25 As used herein, a "bispecific single chain antibody" denotes a single polypeptide 

chain comprising two binding domains. Each binding domain comprises one variable 

region from an antibody heavy chain ("VH region"), wherein the VH region of the first 

binding domain specifically binds to the CD& molecule, and the VH region of the 

second binding domain specifically binds to PSMA. The two binding domains are 

30 optionally linked 	to one another by a 	short polypeptide spacer. A non-limiting 

example for a polypeptide spacer is Gly-Gly-Gly-Gly-Ser (G-G-G-G-S) and repeats 

thereof. Each binding domain may additionally comprise one variable region from an 

antibody light chain ("VL region"), the VH region and VL region within each of the first 

and second binding domains being linked to one another via a polypeptide linker, for 
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example of the type disclosed and claimed in EP 623679 B1, but in any case long 

enough to allow the VH region and VL region of the first binding domain and the VH 

region and VL region of the second binding domain to pair with one another such 

that, together, they are able to specifically bind to the respective first and second 

5 binding domains. 

The term "protein" is well known in the art and describes biological compounds. 

Proteins comprise one or more amino acid chains (polypeptides), whereby the amino 

acids are bound among one another via a peptide bond. The term "polypeptide" as 

10 used herein describes a group of molecules, which consists of more than 30 amino 

acids. 	In 	accordance with 	the 	invention, 	the group of polypeptides comprises 

"proteins" as long as the proteins consist of a single polypeptide chain. Also in line 

with the definition the term "polypeptide" describes fragments of proteins as long as 

these fragments consist of more than 30 amino acids. Polypeptides may further form 

15 multimers such as dimers, trimers and higher oligomers, i.e. consisting of more than 

one polypeptide molecule. Polypeptide molecules forming such dimers, trimers etc. 

may be identical or non-identical. The corresponding higher order structures of such 

multimers are, consequently, termed homo- or heterodimers, homo- or heterotrimers 

etc. An example for a hereteromultimer is an antibody molecule, which, 	in 	its 

20 naturally occurring form, consists of two identical light polypeptide chains and two 

identical heavy polypeptide chains. The terms "polypeptide" and "protein" also refer 

to naturally modified polypeptides/proteins wherein the modification is effected e.g. 

by post-translational modifications like glycosylation, acetylation, phosphorylation and 

the like. Such modifications are well known in the art. 

25 

The term "binding domain" characterizes in connection with the present invention a 

domain of a polypeptide which specifically binds to/interacts with a given target 

structure/antigen/epitope. Thus, the binding domain is an "antigen-interaction-site". 

30 

The term "antigen-interaction-site" defines, in accordance with the present invention, 

a motif of a polypeptide, which is able to specifically interact with a specific antigen or 

a specific group of antigens, e.g. the identical antigen in different species. Said 

binding/interaction is also understood to define a "specific recognition". The term 

"specifically recognizing" means in accordance with this invention that the antibody 

molecule is capable of specifically interacting with and/or binding to at least two, 
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preferably at least three, more preferably at least four amino acids of an antigen, e.g. 

the human CD3 antigen as defined herein. Such binding may be exemplified by the 

specificity of a "lock-and-key-principle". Thus, 	specific motifs 	in 	the amino acid 

sequence of the binding domain and the antigen bind to each other as a result of 

5 their primary, secondary or tertiary structure as well as the result of secondary 

modifications of said structure. The specific interaction of the antigen-interaction-site 

with its specific antigen may result as well in a simple binding of said site to the 

antigen. Moreover, the specific interaction of the binding domain/antigen-interaction-

site with its specific antigen may alternatively result in the initiation of a signal, e.g. 

10 due 	to 	the 	induction 	of 	a 	change 	of the 	conformation 	of 	the 	antigen, 	an 

oligomerization of the antigen, etc. A preferred example of a binding domain in line 

with the present invention is an antibody. The binding domain may be a monoclonal 

or polyclonal antibody or derived from a monoclonal or polyclonal antibody. 

The term "antibody" comprises derivatives or functional fragments thereof which still 

15 retain the binding specificity. Techniques for the production of antibodies are well 

known in the art and described, e.g. in Harlow and Lane "Antibodies, A Laboratory 

Manual", Cold Spring Harbor Laboratory Press, 1988, Harlow and Lane "Using 

Antibodies: A Laboratory Manual" Cold Spring Harbor Laboratory Press, 1999 and 

Little "Recombinant Antibodies for Immunotherapy" Cambridge University Press 

20 2009. The term "antibody" also comprises immunoglobulins (Ig's) of different classes 

(i.e. IgA, IgG, IgM, IgD and IgE) and subclasses (such as IgG1, IgG2 etc.). 

The definition of the term "antibody" also includes embodiments such as chimeric, 

single chain and humanized antibodies, as well as antibody fragments, like, inter alia, 

Fab fragments. Antibody fragments or derivatives further comprise F(ab')2, Fv, scFv 

25 fragments 	or 	single 	domain 	antibodies, 	single 	variable 	domain 	antibodies 	or 

immunoglobulin single variable domain comprising merely one variable domain, 

which 	might 	be 	VH 	or 	VL, 	that 	specifically 	bind 	to 	an 	antigen 	or 	epitope 

independently of other V regions or domains; see, for example, Harlow and Lane 

(1988) and (1999) and Little (2009), loc. cit. Such immunoglobulin single variable 

30 domain 	encompasses 	not 	only 	an 	isolated 	antibody 	single 	variable 	domain 

polypeptide, but also larger polypeptides that comprise one or more monomers of an 

antibody single variable domain polypeptide sequence. 
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Various procedures are known in the art and may be used for the production of such 

antibodies and/or fragments. Thus, the (antibody) derivatives can also be produced 

by peptidomimetics. Further, techniques described for the production of single chain 

antibodies (see, inter alia, US Patent 4,946,778) can be adapted to produce single 

5 chain antibodies specific for elected polypeptide(s). Also, transgenic animals may be 

used to express humanized or human antibodies specific for polypeptides and fusion 

proteins 	of this 	invention. 	For 	the 	preparation 	of 	monoclonal 	antibodies, 	any 

technique, providing antibodies produced by continuous cell line cultures can be 

used. Examples for such techniques include the hybridoma technique (Kohler and 

10 Milstein 	Nature 256 	(1975), 	495-497), 	the trioma technique, 	the 	human 	B-cell 

hybridoma technique (Kozbor, Immunology Today 4 (1983), 72) and the EBV- 

hybridoma 	technique 	to 	produce 	human 	monoclonal 	antibodies 	(Cole 	et 	al., 

Monoclonal Antibodies and Cancer Therapy, Alan 	R. 	Liss, 	Inc. 	(1985), 77-96). 

Surface plasmon resonance as employed in the BlAcore system can be used to 

15 increase the efficiency of phage antibodies which bind to an epitope of a target 

polypeptide, such as CD3 epsilon or PSMA (Schier, Human Antibodies Hybridomas 7 

(1996), 	97-105; 	Malmborg, 	J. 	Immunol. 	Methods 	183 	(1995), 	7-13). 	It 	is 	also 

envisaged in the context of this invention that the term "antibody" comprises antibody 

constructs, which may be expressed in a host as described herein below, e.g. 

20 antibody constructs which may be transfected and/or transduced via, inter alia, 

viruses or plasmid vectors. 

The term "specific interaction" as used in accordance with the present invention 

means that the binding domain does not or does not significantly cross-react with 

25 polypeptides which have similar structure as those bound by the binding domain, and 

which might be expressed by the same cells as the polypeptide of interest. Cross-

reactivity of a panel of binding domains under investigation may be tested, for 

example, by assessing binding of said panel of binding domains under conventional 

conditions (see, e.g., Harlow and Lane (1988) and (1999) and Little (2009), loc. cit. 

30 Examples for the specific interaction of a binding domain with a specific antigen 

comprise 	the 	specificity of a 	ligand 	for 	its 	receptor. 	Said 	definition 	particularly 

comprises the interaction of ligands, which induce a signal upon binding to its specific 

receptor. Examples for said interaction, which is also particularly comprised by said 

definition, is the interaction of an antigenic determinant (epitope) with the binding 
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domain (antigenic binding site) of an antibody. 

The term 	"cross-species specificity" or "interspecies specificity" as 	used 	herein 

means binding of a binding domain described herein to the same target molecule in 

5 humans 	and 	non-chimpanzee 	primates. 	Thus, 	"cross-species 	specificity" 	or 

"interspecies specificity" is to be understood as an interspecies reactivity to the same 

molecule "X" expressed in different species, but not to a molecule other than "X". 

Cross-species specificity of a monoclonal antibody recognizing e.g. human CD3 

epsilon, to a non-chimpanzee primate CD3 epsilon, e.g. macaque CD3 epsilon, can 

10 be determined, for instance, by FAGS analysis. The FAGS analysis is carried out in a 

way that the respective monoclonal antibody is tested for binding to human and non-

chimpanzee primate cells, e.g. macaque cells, expressing said human and non-

chimpanzee primate CD3 epsilon antigens, respectively. An appropriate assay is 

shown in the following examples. The above-mentioned subject matter applies 

15 mutatis mutandis for the PSMA antigen: Cross-species specificity of a monoclonal 

antibody recognizing e.g. human PSMA, to a non-chimpanzee primate PSMA, e.g. 

macaque PSMA, can be determined, for instance, by FAGS analysis. The FAGS 

analysis is carried out in a way that the respective monoclonal antibody is tested for 

binding to human and non-chimpanzee primate cells, e.g. macaque cells, expressing 

20 said human and non-chimpanzee primate PSMA antigens, respectively. 

25 

As used herein, CD3 epsilon denotes a molecule expressed as part of the T cell 

receptor and has the meaning as typically ascribed to it in the prior art. In human, it 

encompasses in individual or independently combined form all known CD3 subunits, 

for example CD3 epsilon, CD3 delta, CD3 gamma, CD3 zeta, CD3 alpha and CD3 

beta. The non-chimpanzee primate, non-human CD3 antigens as referred to herein 

are, for example, Macaca fascicularis CD3 and Macaca mulatta CD3. In Macaca 

fascicularis, it encompasses CD3 epsilon FN-18 negative and CD3 epsilon FN-18 

positive, CD3 gamma and CD3 delta. In Macaca mulatta, it encompasses CD3 

30 epsilon, CD3 gamma and CD3 delta. Preferably, said CD3 as used herein is CD3 

epsilon. 

The human CD3 epsilon is indicated in GenBank Accession No.NM_000733 and 

comprises SEQ ID NO. 1. The human CD3 gamma is indicated in GenBank 

Accession 	NO. 	NM 000073. The human CD3 delta 	is indicated 	in 	GenBank 
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Accession No. NM 000732. 

The CD3 epsilon "FN-18 negative" of Macaca fascicularis (i.e. CD3 epsilon not 

recognized by monoclonal antibody FN-18 due to a polymorphism as set forth above) 

is indicated in GenBank Accession No. AB073994. 

5 The 	CD3 	epsilon 	"FN-18 	positive" 	of 	Macaca 	fascicularis 	(i.e. 	CD3 	epsilon 

recognized by monoclonal antibody FN-18) is indicated in GenBank Accession No. 

AB073993. The CD3 gamma of Macaca fascicularis is indicated in GenBank 

Accession No. AB073992. The CD3 delta of Macaca fascicularis is indicated in 

GenBank Accession No. AB073991. 

10 The nucleic acid sequences and amino acid sequences of the respective CD3 

epsilon, gamma and delta homologs of Macaca mulatta can be identified and isolated 

by recombinant techniques described in the art (Sambrook et al. Molecular Cloning: 

A Laboratory Manual; Cold Spring Harbor Laboratory Press, 3rd  edition 2001). This 

applies mutatis mutandis to the CD3 epsilon, gamma and delta homologs of other 

15 non-chimpanzee primates as defined herein. The identification of the amino acid 

sequence of Callithrix jacchus, Saimiri sciureus and Saguinus oedipus is described in 

the appended examples. The amino acid sequence of the extracellular domain of the 

CD3 epsilon of Callithrix jacchus is depicted in SEQ ID NO: 3, the one of Saguinus 

oedipus is depicted in SEQ ID NO: 5 and the one of Saimiri sciureus is depicted in 

20 SEQ ID NO: 7. 

The human PSMA is indicated in GenBank Accession No. 'AY101595'. The cloning 

of the PSMA homolog of macaque is demonstrated in the following examples, the 

corresponding cDNA and amino acid sequences are shown in SEQ ID NOs. 223 and 

25 224, respectively. 

In line with the above, the term "epitope" defines an antigenic determinant, which is 

specifically bound/identified by a binding domain as defined herein. The binding 

domain may specifically bind to/interact with conformational or continuous epitopes, 

which are unique for the target structure, e.g. the human and non-chimpanzee 

30 primate CD3 epsilon chain or the human and non-chimpanzee primate PSMA. A 

conformational or discontinuous epitope is characterized for polypeptide antigens by 

the presence of two or more discrete amino acid residues which are separated in the 

primary sequence, but come together on the surface of the molecule when the 

polypeptide folds into the native protein/antigen (Sela, (1969) Science 166, 1365 and 
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Laver, (1990) Cell 61, 553-6). The two or more discrete amino acid residues 

contributing to the epitope are present on separate sections of one or more 

polypeptide chain(s). These residues come together on the surface of the molecule 

when the polypeptide chain(s) fold(s) into a three-dimensional structure to constitute 

5 the epitope. In contrast, a continuous or linear epitope consists of two or more 

discrete amino acid residues, which are present in a single linear segment of a 

polypeptide chain. Within the present invention, a "context-dependent" CD3 epitope 

refers to the conformation of said epitope. Such a context-dependent epitope, 

localized on the epsilon chain of CD3, can only develop its correct conformation if it is 

10 embedded within the rest of the epsilon chain and held in the right position by 

heterodimerization of the epsilon chain with either CD3 gamma or delta chain. In 

contrast, a context-independent CD3 epitope as provided herein refers to an N-

terminal 1-27 amino acid residue polypeptide or a functional fragment thereof of CD3 

epsilon. This N-terminal 1-27 amino acid residue polypeptide or a functional fragment 

15 thereof maintains its three-dimensional structural integrity and correct conformation 

when taken out of its native environment in the CD3 complex. The context-

independency of the N-terminal 1-27 amino acid residue polypeptide or a functional 

fragment 	thereof, 	which 	is 	part 	of the 	extracellular 	domain 	of 	CD3 	epsilon, 

represents, thus, an epitope which is completely different to the epitopes of CD3 

20 epsilon described in connection with a method for the preparation of human binding 

molecules in WO 2004/106380. Said method used solely expressed recombinant 

CD3 epsilon. The conformation of this solely expressed recombinant CD3 epsilon 

differed from that adopted in its natural form, that is, the form in which the CD3 

epsilon subunit of the TCR/CD3 complex exists as part of a noncovalent complex 

25 with either the CD3 delta or the CD3-gamma subunit of the TCR/CD3 complex. 

When such solely expressed recombinant CD3 epsilon protein is used as an antigen 

for selection of antibodies from an antibody library, antibodies specific for this antigen 

are identified from the library although such a library does not contain antibodies with 

specificity for self-antigens/autoantigens. This is due to the fact that solely expressed 

30 recombinant CD3 epsilon protein does not exist in vivo; it is not an autoantigen. 

Consequently, 	subpopulations of B cells expressing 	antibodies specific for this 

protein have not been depleted in vivo; an antibody library constructed from such B 

cells would contain genetic material for antibodies specific for solely expressed 

recombinant CD3 epsilon protein. 
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However, 	since 	the 	context-independent 	N-terminal 	1-27 	amino 	acid 	residue 

polypeptide or a functional fragment thereof is an epitope, which folds in its native 

form, binding domains in line with the present invention cannot be identified by 

methods based on the approach described in WO 2004/106380. Therefore, it could 

5 be verified in tests that binding molecules as disclosed in WO 2004/106380 are not 

capable of binding to the N-terminal 1-27 amino acid residues of the CD3 epsilon 

chain. 	Hence, 	conventional 	anti-CD3 	binding 	molecules 	or 	anti-CD3 	antibody 

molecules (e.g. as disclosed in WO 99/54440) bind CD3 epsilon chain at a position 

which is more C-terminally located than the context-independent N-terminal 1-27 

10 amino acid residue polypeptide or a functional fragment provided herein. Prior art 

antibody molecules OKT3 and UCHT-1 have also a specificity for the epsilon-subunit 

of the TCR/CD3 complex between amino acid residues 35 to 85 and, accordingly, the 

epitope of these antibodies is also more C-terminally located. In addition, UCHT-1 

binds to the CD3 epsilon chain in a region between amino acid residues 43 to 77 

15 (Tunnacliffe, Int. Immunol. 1 (1989), 546-50; Kjer-Nielsen, PNAS 101, (2004), 7675- 

7680; Salmeron, J. Immunol. 147 (1991), 3047-52). Therefore, prior art anti-CD3 

molecules do not bind to and are not directed against the herein defined context-

independent N-terminal 1-27 amino acid residue epitope (or a functional fragment 

thereof). In particular, the state of the art fails to provide anti-CD3 molecules which 

20 specifically binds to the context-independent N-terminal 1-27 amino acid residue 

epitope 	and 	which 	are 	cross-species 	specific, 	i.e. 	bind 	to 	human 	and 	non- 

chimpanzee primate CD3 epsilon. 

For the generation of a, preferably human, binding domain comprised in a bispecific 

25 single chain antibody molecule of the invention, e.g. monoclonal antibodies binding to 

both the human and non-chimpanzee primate CD3 epsilon (e.g. macaque CD3 

epsilon) or monoclonal antibodies binding to both the human and non-chimpanzee 

primate PSMA can be used. 

30 As used herein, "human" and "man" refers to the species Homo sapiens. As far as 

the medical uses of the constructs described herein are concerned, human patients 

are to be treated with the same molecule. 

It is preferred that at least one of said first or second binding domains of the 
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bispecific single chain antibody of the invention 	is CDR-grafted, 	humanized or 

human. Preferably, both the first and second binding domains of the bispecific single 

chain antibody of the invention are CDR-grafted, humanized or human. 

The term "human" antibody as used herein is to be understood as meaning that the 

5 bispecific single 	chain 	antibody as defined 	herein, 	comprises 	(an) 	amino 	acid 

sequence(s) contained in the human germline antibody repertoire. For the purposes 

of definition herein, said bispecific single chain antibody may therefore be considered 

human if it consists of such (a) human germline amino acid sequence(s), i.e. if the 

amino acid sequence(s) of the bispecific single chain antibody in question is (are) 

10 identical to (an) expressed human germline amino acid sequence(s). A bispecific 

single chain antibody as defined herein may also be regarded as human if it consists 

of 	(a) 	sequence(s) 	that 	deviate(s) 	from 	its 	(their) 	closest 	human 	germline 

sequence(s) by no more than would be expected due to the imprint of somatic 

hypermutation. 	Additionally, 	the 	antibodies 	of many 	non-human 	mammals, 	for 

15 example rodents such as mice and rats, comprise VH CDR3 amino acid sequences 

which one may expect to exist in the expressed human antibody repertoire as well. 

Any such sequence(s) of human or non-human origin which may be expected to exist 

in the expressed human repertoire would also be considered "human" for the 

purposes of the present invention. 

20 

As used herein, the term "humanized", "humanization", "human-like" or grammatically 

related variants thereof are used interchangeably to refer to a bispecific single chain 

antibody 	comprising 	in 	at 	least 	one 	of 	its 	binding 	domains 	at 	least 	one 

complementarity determining region ("CDR") from a non-human antibody or fragment 

25 thereof. Humanization approaches are described for example in WO 91/09968 and 

US 6,407,213. As non-limiting examples, the term encompasses the case in which a 

variable region of at least one binding domain comprises a single CDR region, for 

example the third CDR region of the VH (CDRH3), from another non-human animal, 

for example a rodent, as well as the case in which a or both variable region/s 

30 comprise at each of their respective first, second and third CDRs the CDRs from said 

non-human animal. In the event that all CDRs of a binding domain of the bispecific 

single chain antibody have been replaced by their corresponding equivalents from, 

for example, a rodent, one typically speaks of "CDR-grafting", and this term is to be 

understood as being encompassed by the term "humanized" or grammatically related 

28 



WO 2011/121110 
	

PCT/EP2011/055104 

variants thereof as used herein. The term "humanized" or grammatically related 

variants thereof also encompasses cases in which, in addition to replacement of one 

or more CDR regions within a VH and/or VL of the first and/or second binding domain 

further mutation/s (e.g. substitutions) of at least one single amino acid residue/s 

5 within the framework ("FR") regions between the CDRs has/have been effected such 

that the amino acids at that/those positions correspond/s to the amino acid/s at 

that/those position/s in the animal from which the CDR regions used for replacement 

is/are derived. As is known in the art, such individual mutations are often made in the 

framework regions following CDR-grafting in order to restore the original binding 

10 affinity of the non-human antibody used as a CDR-donor for its target molecule. The 

term "humanized" may further encompass (an) amino acid substitution(s) in the CDR 

regions from a non-human animal to the amino acid(s) of a corresponding CDR 

region from a human antibody, in addition to the amino acid substitutions in the 

framework regions as described above. 

15 As used herein, the term "homolog" or "homology" is to be understood as follows: 

Homology among proteins and DNA is often concluded on the basis of sequence 

similarity, especially in bioinformatics. For example, in general, if two or more genes 

have highly similar DNA sequences, it is likely that they are homologous. 	But 

sequence similarity may arise from different ancestors: short sequences may be 

20 similar by chance, and sequences may be similar because both were selected to 

bind to a particular protein, such as a transcription factor. Such sequences are similar 

but not homologous. 	Sequence regions that are homologous are also called 

conserved. This is not to be confused with conservation in amino acid sequences in 

which the amino acid at a specific position has changed but the physio-chemical 

25 properties of the amino acid remain unchanged. Homologous sequences are of two 

types: orthologous and paralogous. Homologous sequences are orthologous if they 

were separated by a speciation event: when a species diverges into two separate 

species, the divergent copies of a single gene in the resulting species are said to be 

orthologous. Orthologs, or orthologous genes, are genes in different species that are 

30 similar to each other because they originated from a common ancestor. The 

strongest evidence that two 	similar genes are orthologous 	is the 	result of a 

phylogenetic analysis of the gene lineage. Genes that are found within one Glade are 

orthologs, descended from a common ancestor. Orthologs often, but not always, 

have the same function. Orthologous sequences provide useful 	information 	in 
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taxonomic classification studies of organisms. The pattern of genetic divergence can 

be used to trace the relatedness of organisms. Two organisms that are very closely 

related are likely to display very similar DNA sequences between two orthologs. 

Conversely, 	an 	organism 	that 	is 	further 	removed 	evolutionarily 	from 	another 

5 organism is likely to display a greater divergence in the sequence of the orthologs 

being studied. Homologous sequences are paralogous if they were separated by a 

gene duplication event: if a gene in an organism is duplicated to occupy two different 

positions in the same genome, then the two copies are paralogous. A set of 

sequences that are paralogous are called paralogs of each other. Paralogs typically 

10 have the same or similar function, but sometimes do not: due to lack of the original 

selective pressure upon one copy of the duplicated gene, this copy is free to mutate 

and acquire new functions. An example can be found in rodents such as rats and 

mice. Rodents have a pair of paralogous insulin genes, although it is unclear if any 

divergence in function has occurred. Paralogous genes often belong to the same 

15 species, but this is not necessary: for example, the hemoglobin gene of humans and 

the myoglobin gene of chimpanzees are paralogs. This is a common problem in 

bioinformatics: when genomes of different species have been sequenced and 

homologous genes have been found, one can not immediately conclude that these 

genes have the same or similar function, as they could be paralogs whose function 

20 has diverged. 

As used herein, a "non-chimpanzee primate" or "non-chimp primate" or grammatical 

variants thereof refers to any primate animal (i.e. not human) other than chimpanzee, 

i.e. other than an animal of belonging to the genus Pan, and including the species 

Pan paniscus and Pan troglodytes, also known as Anthropopithecus troglodytes or 

25 Simia satyrus. It will be understood, however, that it is possible that the antibodies of 

the invention can also bind with their first and/or second binding domain to the 

respective epitopes/fragments etc. of said chimpanzees. The intention is merely to 

avoid animal tests which are carried out with chimpanzees, if desired. It is thus also 

envisaged that in another embodiment the antibodies of the present invention also 

30 bind with their first and/or second binding domain to the respective epitopes of 

chimpanzees. A "primate", "primate species", "primates" or grammatical variants 

thereof denote/s an order of eutherian mammals divided into the two suborders of 

prosimians and anthropoids and comprising apes, monkeys and lemurs. Specifically, 

"primates" 	as 	used 	herein 	comprises 	the 	suborder 	Strepsirrhini 	(non-tarsier 
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prosimians), including the infraorder Lemuriformes (itself including the superfamilies 

Cheirogaleoidea and Lemuroidea), the infraorder Chiromyiformes (itself including the 

family Daubentoniidae) and the infraorder Lorisiformes (itself including the families 

Lorisidae and Galagidae). "Primates" as used herein also comprises the suborder 

5 Haplorrhini, 	including 	the 	infraorder 	Tarsiiformes 	(itself 	including 	the 	family 

Tarsiidae), the infraorder Simiiformes (itself including the Platyrrhini, or New-World 

monkeys, and the Catarrhini, including the Cercopithecidea, or Old-World Monkeys). 

The non-chimpanzee primate species may be understood within the meaning of the 

10 invention to be a lemur, a tarsier, a gibbon, a marmoset (belonging to New-World 

Monkeys of the family 	Cebidae) or an Old-World 	Monkey (belonging to the 

superfamily Cercopithecoidea). 

As used herein, an "Old-World Monkey" comprises any monkey falling in the 

15 superfamily 	Cercopithecoidea, 	itself 	subdivided 	into 	the 	families: 	the 

Cercopithecinae, 	which 	are 	mainly African 	but 	include 	the 	diverse 	genus 	of 

macaques which are Asian and North African; and the Colobinae, which include most 

of the Asian genera but also the African colobus monkeys. 

Specifically, within the subfamily Cercopithecinae, an advantageous non-chimpanzee 

20 primate may be from the Tribe Cercopithecini, within the genus Allenopithecus 

(Allen's Swamp Monkey, Allenopithecus nigroviridis); within the genus Miopithecus 

(Angolan Talapoin, Miopithecus talapoin; Gabon Talapoin, Miopithecus ogouensis); 

within the genus Erythrocebus (Patas Monkey, Erythrocebus patas); within the genus 

Chlorocebus (Green Monkey, Chlorocebus sabaceus; Grivet, Chlorocebus aethiops; 

25 Bale Mountains Vervet, Chlorocebus djamdjamensis; Tantalus Monkey, Chlorocebus 

tantalus; 	Vervet 	Monkey, 	Chlorocebus 	pygerythrus; 	Malbrouck, 	Chlorocebus 

cynosuros); or within the genus Cercopithecus (Dryas Monkey or Salongo Monkey, 

Cercopithecus dryas; 	Diana 	Monkey, 	Cercopithecus diana; 	Roloway 	Monkey, 

Cercopithecus roloway; Greater Spot-nosed Monkey, Cercopithecus nictitans; Blue 

30 Monkey, 	Cercopithecus mitis; 	Silver 	Monkey, 	Cercopithecus 	doggetti; 	Golden 

Monkey, Cercopithecus kandti; Sykes's Monkey, Cercopithecus albogularis; Mona 

Monkey, Cercopithecus mona; Campbell's Mona Monkey, Cercopithecus campbelli; 

Lowe's Mona Monkey, Cercopithecus lowei; Crested Mona Monkey, Cercopithecus 

pogonias; 	Wolf s 	Mona 	Monkey, 	Cercopithecus 	wolfi; 	Dent's 	Mona 	Monkey, 
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Cercopithecus denti; Lesser Spot-nosed Monkey, Cercopithecus petaurista; White-

throated Guenon, Cercopithecus erythrogaster; Sclater's Guenon, Cercopithecus 

sclateri; 	Red-eared 	Guenon, 	Cercopithecus 	erythrotis; 	Moustached 	Guenon, 

Cercopithecus 	cephus; 	Red-tailed 	Monkey, 	Cercopithecus 	ascanius; 	L'Hoest's 

5 Monkey, Cercopithecus lhoesti; Preuss's Monkey, Cercopithecus preussi; Sun-tailed 

Monkey, 	Cercopithecus 	solatus; 	Hamlyn's 	Monkey 	or 	Owl-faced 	Monkey, 

Cercopithecus hamlyni; De Brazza's Monkey, Cercopithecus neglectus). 

Alternatively, an advantageous non-chimpanzee primate, also within the subfamily 

Cercopithecinae but within the Tribe Papionini, may be from within the genus Macaca 

10 (Barbary 	Macaque, 	Macaca 	sylvanus; 	Lion-tailed 	Macaque, 	Macaca 	silenus; 

Southern Pig-tailed Macaque or Beruk, Macaca nemestrina; Northern Pig-tailed 

Macaque, Macaca leonina; Pagai Island Macaque or Bokkoi, Macaca pagensis; 

Siberut Macaque, Macaca siberu; Moor Macaque, Macaca maura; Booted Macaque, 

Macaca ochreata; Tonkean Macaque, Macaca tonkeana; Heck's Macaque, Macaca 

15 hecki; Gorontalo Macaque, Macaca nigriscens; Celebes Crested Macaque or Black 

"Ape", Macaca nigra; Cynomolgus monkey or Crab-eating Macaque or Long-tailed 

Macaque or Kera, Macaca fascicularis; Stump-tailed Macaque or Bear Macaque, 

Macaca arctoides; Rhesus Macaque, Macaca mulatta; Formosan Rock Macaque, 

Macaca cyclopis; Japanese Macaque, Macaca fuscata; Toque Macaque, Macaca 

20 sinica; Bonnet Macaque, Macaca radiata; Barbary Macaque, Macaca sylvanmus; 

Assam 	Macaque, 	Macaca 	assamensis; 	Tibetan 	Macaque 	or 	Milne-Edwards' 

Macaque, Macaca thibetana; Arunachal Macaque or Munzala, Macaca munzala); 

within the genus Lophocebus (Gray-cheeked Mangabey, Lophocebus albigena; 

Lophocebus albigena albigena; Lophocebus albigena osmani; Lophocebus albigena 

25 johnstoni; 	Black 	Crested 	Mangabey, 	Lophocebus 	aterrimus; 	Opdenbosch's 

Mangabey, Lophocebus opdenboschi; Highland Mangabey, Lophocebus kipunji); 

within the genus Papio (Hamadryas Baboon, Papio hamadryas; Guinea Baboon, 

Papio papio; Olive Baboon, Papio anubis; Yellow Baboon, Papio cynocephalus; 

30 

Chacma 	Baboon, 	Papio 	ursinus); 	within 	the 	genus 	Theropithecus 	(Gelada, 

Theropithecus gelada); within the genus Cercocebus (Sooty Mangabey, Cercocebus 

atys; 	Cercocebus atys atys; 	Cercocebus 	atys lunulatus; 	Collared 	Mangabey, 

Cercocebus 	torquatus; 	Agile 	Mangabey, 	Cercocebus 	agilis; 	Golden-bellied 

Mangabey, Cercocebus chrysogaster; Tana River Mangabey, Cercocebus galeritus; 

Sanje Mangabey, Cercocebus sanjei); or within the genus Mandrillus (Mandrill, 
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Mandrillus sphinx; Drill, Mandrillus leucophaeus). 

Most preferred is Macaca fascicularis (also known as Cynomolgus monkey and, 

therefore, in the Examples named "Cynomolgus") and Macaca mulatta (rhesus 

monkey, named "rhesus"). 

5 Within the subfamily Colobinae, an advantageous non-chimpanzee primate may be 

from the African group, within the genus Colobus (Black Colobus, Colobus satanas; 

Angola Colobus, Colobus angolensis; King Colobus, Colobus polykomos; Ursine 

Colobus, Colobus vellerosus; Mantled Guereza, Colobus guereza); within the genus 

Piliocolobus (Western Red Colobus, Piliocolobus badius; Piliocolobus badius badius; 

10 Piliocolobus badius temminckii; Piliocolobus badius waldronae; Pennant's Colobus, 

Piliocolobus pennantii; Piliocolobus pennantii pennantii; Piliocolobus pennantii epieni; 

Piliocolobus pennantii bouvieri; Preuss's Red Colobus, Piliocolobus preussi; Thollon's 

Red Colobus, Piliocolobus tholloni; Central African Red Colobus, Piliocolobus foai; 

Piliocolobus foai foal; Piliocolobus foai ellioti; Piliocolobus foai oustaleti; Piliocolobus 

15 foai 	semlikiensis; 	Piliocolobus 	foai 	parmentierorum; 	Ugandan 	Red 	Colobus, 

Piliocolobus 	tephrosceles; 	Uzyngwa 	Red 	Colobus, 	Piliocolobus 	gordonorum; 

Zanzibar Red Colobus, Piliocolobus kirkii; Tana River Red Colobus, Piliocolobus 

rufomitratus); or within the genus Procolobus (Olive Colobus, Procolobus verus). 

Within the subfamily Colobinae, an advantageous non-chimpanzee primate may 

20 alternatively 	be 	from 	the 	Langur 	(leaf 	monkey) 	group, 	within 	the 	genus 

Semnopithecus (Nepal Gray Langur, Semnopithecus schistaceus; Kashmir Gray 

Langur, Semnopithecus ajax; Tarai Gray Langur, Semnopithecus hector; Northern 

Plains 	Gray 	Langur, 	Semnopithecus 	entellus; 	Black-footed 	Gray 	Langur, 

Semnopithecus 	hypoleucos; 	Southern 	Plains 	Gray 	Langur, 	Semnopithecus 

25 dussumieri; Tufted Gray Langur, Semnopithecus priam); within the T. vetulus group 

or the genus Trachypithecus (Purple-faced Langur, Trachypithecus vetulus; Nilgiri 

Langur, 	Trachypithecus johnii); 	within 	the 	T. 	cristatus 	group 	of 	the 	genus 

Trachypithecus (Javan Lutung, Trachypithecus auratus; Silvery Leaf Monkey or 

Silvery 	Lutung, 	Trachypithecus 	cristatus; 	Indochinese 	Lutung, 	Trachypithecus 

30 germaini; Tenasserim Lutung, Trachypithecus barbel); within the T. obscurus group 

of the genus Trachypithecus (Dusky Leaf Monkey or Spectacled Leaf Monkey, 

Trachypithecus obscurus; Phayre's Leaf Monkey, Trachypithecus phayrei); within the 

T. pileatus group of the genus Trachypithecus (Capped Langur, Trachypithecus 

pileatus; Shortridge's Langur, 	Trachypithecus shortridgei; Gee's Golden 	Langur, 
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Trachypithecus geei); within the T. francoisi group of the genus Trachypithecus 

(Francois' 	Langur, 	Trachypithecus 	francoisi; 	Hatinh 	Langur, 	Trachypithecus 

hatinhensis; White-headed Langur, Trachypithecus poliocephalus; Laotian Langur, 

Trachypithecus laotum; Delacour's Langur, Trachypithecus delacouri; Indochinese 

5 Black Langur, Trachypithecus ebenus); or within the genus Presbytis (Sumatran 

Surili, Presbytis melalophos; 	Banded Surili, Presbytis femoralis; Sarawak Surili, 

Presbytis chrysomelas; White-thighed 	Surili, 	Presbytis siamensis; 	White-fronted 

Surili, Presbytis frontata; Javan Surili, Presbytis comata; Thomas's Langur, Presbytis 

thomasi; Hose's Langur, Presbytis hosei; Maroon Leaf Monkey, Presbytis rubicunda; 

10 Mentawai 	Langur or Joja, 	Presbytis potenziani; 	Natuna 	Island 	Surili, 	Presbytis 

natunae). 

Within the subfamily Colobinae, an advantageous non-chimpanzee primate may 

alternatively be from the Odd-Nosed group, within the genus Pygathrix (Red-shanked 

Douc, Pygathrix nemaeus; Black-shanked Douc, Pygathrix nigripes; Gray-shanked 

15 Douc, Pygathrix cinerea); within the genus Rhinopithecus (Golden Snub-nosed 

Monkey, Rhinopithecus roxellana; Black Snub-nosed Monkey, Rhinopithecus bieti; 

Gray Snub-nosed 	Monkey, Rhinopithecus brelichi; Tonkin Snub-nosed 	Langur, 

Rhinopithecus avunculus); within the genus Nasalis (Proboscis Monkey, Nasalis 

larvatus); or within the genus Simias (Pig-tailed Langur, Simias concolor). 

20 

As used herein, the term "marmoset" denotes any New-World Monkeys of the genus 

Callithrix, for example belonging to the Atlantic marmosets of subgenus Callithrix 

(sic!) (Common 	Marmoset, 	Callithrix (Callithrix) jacchus; 	Black-tufted Marmoset, 

Callithrix (Callithrix) penicillata; Wied's Marmoset, Callithrix (Callithrix) kuhffi; White- 

25 headed Marmoset, Callithrix (Callithrix) geoffroyi; Buffy-headed Marmoset, Callithrix 

(Callithrix) flaviceps; Buffy-tufted Marmoset, Callithrix (Callithrix) aurita); belonging to 

the Amazonian marmosets of subgenus Mico (Rio Acari Marmoset, Callithrix (Mico) 

acariensis; Manicore Marmoset, Callithrix (Mico) manicorensis; Silvery Marmoset, 

Callithrix (Mico) argentata; White Marmoset, 	Callithrix (Mico) leucippe; 	Emilia's 

30 Marmoset, 	Callithrix 	(Mico) 	emffiae; 	Black-headed 	Marmoset, 	Callithrix 	(Mico) 

nigriceps; 	Marca's 	Marmoset, 	Callithrix 	(Mico)marcai; 	Black-tailed 	Marmoset, 

Callithrix (Mico) melanura; Santarem Marmoset, Callithrix (Mico) humeralifera; Maues 

Marmoset, 	Callithrix (Mico) mauesi; 	Gold-and-white Marmoset, 	Callithrix (Mico) 

chrysoleuca; Hershkovitz's Marmoset, Callithrix (Mico) intermedia; Satere Marmoset, 
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Callithrix (Mico) saterei); Roosmalens' Dwarf Marmoset belonging to the subgenus 

Callibella (Callithrix (Callibella) humilis); or the Pygmy Marmoset belonging to the 

subgenus Cebuella (Callithrix (Cebuella) pygmaea). 

Other genera of the New-World Monkeys comprise tamarins of the genus Saguinus 

5 (comprising the S. oedipus-group, the S. midas group, the S. nigricollis group, the S. 

mystax group, the S. bicolor group and the S. inustus group) and squirrel monkeys of 

the genus Samiri (e.g. Saimiri sciureus, Saimiri oerstedii, Saimiri ustus, Saimiri 

boliviensis, Saimiri vanzolini) 

10 In a preferred embodiment of the bispecific single chain antibody molecule of the 

invention, the non-chimpanzee primate is an old world monkey. In a more preferred 

embodiment of the polypeptide, the old world monkey is a monkey of the Papio 

genus Macaque genus. Most preferably, the monkey of the Macaque genus is 

15 

Assamese macaque (Macaca assamensis), Barbary macaque (Macaca sylvanus), 

Bonnet macaque (Macaca radiata), Booted or Sulawesi-Booted macaque (Macaca 

ochreata), Sulawesi-crested macaque (Macaca nigra), Formosan rock macaque 

(Macaca cyclopsis), Japanese snow macaque or Japanese macaque (Macaca 

fuscata), Cynomologus monkey or crab-eating macaque or long-tailed macaque or 

20 

Java 	macaque 	(Macaca 	fascicularis), 	Lion-tailed 	macaque 	(Macaca 	silenus), 

Pigtailed 	macaque (Macaca nemestrina), 	Rhesus macaque (Macaca mulatta), 

Tibetan macaque (Macaca thibetana), Tonkean macaque (Macaca tonkeana), Toque 

macaque (Macaca sinica), Stump-tailed macaque or Red-faced macaque or Bear 

monkey (Macaca arctoides), or Moor macaque (Macaca maurus). Most preferably, 

the monkey of the Papio genus is Hamadryas Baboon, Papio hamadryas; Guinea 

25 Baboon, 	Papio papio; 	Olive 	Baboon, 	Papio 	anubis; 	Yellow Baboon, 	Papio 

cynocephalus; Chacma Baboon, Papio ursinus. 

In an alternatively preferred embodiment of the bispecific single chain antibody 

molecule of the invention, the non-chimpanzee primate is a new world monkey. In a 

30 more preferred embodiment of the polypeptide, the new world monkey is a monkey 

of the Callithrix genus (marmoset), the Saguinus genus or the Samiri genus. Most 

preferably, the monkey of the Callithrix genus is Callithrix jacchus, the monkey of the 

Saguinus genus is Saguinus oedipus and the monkey of the Samiri genus is Saimiri 

sciureus. 
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The term "cell 	surface antigen" as used herein denotes a molecule, which 	is 

displayed on the surface of a cell. In most cases, this molecule will be located in or 

on the plasma membrane of the cell such that at least part of this molecule remains 

5 accessible from outside the cell in tertiary form. A non-limiting example of a cell 

surface molecule, which is located in the plasma membrane is a transmembrane 

protein 	comprising, 	in 	its 	tertiary 	conformation, 	regions 	of 	hydrophilicity 	and 

hydrophobicity. 	Here, 	at 	least one 	hydrophobic region 	allows the 	cell 	surface 

molecule to be embedded, or inserted in the hydrophobic plasma membrane of the 

10 cell while the hydrophilic regions extend on either side of the plasma membrane into 

the cytoplasm and extracellular space, respectively. Non-limiting examples of cell 

surface molecules which are located on the plasma membrane are proteins which 

have been modified at a cysteine residue to bear a palmitoyl group, proteins modified 

at a C-terminal cysteine residue to bear a farnesyl group or proteins which have been 

15 modified at the C-terminus to bear a glycosyl phosphatidyl inositol ("GPI") anchor. 

These groups allow covalent attachment of proteins to the outer surface of the 

plasma membrane, where they remain accessible for recognition by extracellular 

molecules such as antibodies. Examples of cell surface antigens are CD3 epsilon 

and PSMA. As described herein above, PSMA is a cell surface antigen which is a 

20 target for therapy of cancer, including, but not limited to solid tumors, preferably 

carcinomas and prostate cancer. 

In light of this, PSMA can also be characterized as a tumor antigen. The term „tumor 

antigen" as used herein may be understood as those antigens that are presented on 

25 tumor cells. These antigens can be presented on the cell surface with an extracellular 

part, which is often combined with a transmembrane and cytoplasmic part of the 

molecule. These antigens can sometimes be presented only by tumor cells and 

never by the normal ones. Tumor antigens can be exclusively expressed on tumor 

cells or might represent a tumor specific mutation compared to normal cells. In this 

30 case, they are called tumor-specific antigens. More common are antigens that are 

presented by tumor cells and normal cells, and they are called tumor-associated 

antigens. These tumor-associated antigens can be overexpressed compared to 

normal cells or are accessible for antibody binding in tumor cells due to the less 
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compact structure of the tumor tissue compared to normal tissue. One example for a 

tumor antigen in line with the present invention is PSMA. 

As described herein above the bispecific single chain antibody molecule of the 

5 invention binds with the first binding domain to an epitope of human and non-

chimpanzee primate CD& (epsilon) chain, wherein the epitope is part of an amino 

acid sequence comprised in the group consisting of 27 amino acid residues as 

depicted in SEQ ID NOs. 2, 4, 6, or 8 or a functional fragment thereof. 

In line with the present invention it is preferred for the bispecific single chain antibody 

10 molecule of the invention that said epitope is part of an amino acid sequence 

comprising 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6 

or 5 amino acids. 

More preferably, wherein said epitope comprises at least the amino acid sequence 

Gln-Asp-Gly-Asn-Glu (Q-D-G-N-E). 

15 Within the present invention, a functional fragment of the N-terminal 1-27 amino acid 

residues means that said functional fragment is still a context-independent epitope 

maintaining its three-dimensional structural integrity when taken out of its native 

environment in the CD3 complex (and fused to a heterologous amino acid sequence 

such as EpCAM or an immunoglobulin Fc part, e.g. as shown in Example 3.1 of WO 

20 2008/119567). The maintenance of the three-dimensional structure within the 27 

amino acid N-terminal polypeptide or functional fragment thereof of CD3 epsilon can 

be used for the generation of binding domains which bind to the N-terminal CD3 

epsilon polypeptide fragment in vitro and to the native (CD3 epsilon subunit of the) 

CD3 complex on T cells in vivo with the same binding affinity. Within the present 

25 invention, a functional fragment of the N-terminal 1-27 amino acid residues means 

that CD3 binding domains provided herein can still bind to such functional fragments 

in a context-independent manner. The person skilled in the art is aware of methods 

for epitope mapping to determine which amino acid residues of an epitope are 

recognized by such anti-CD3 binding domains (e.g. alanine scanning; see examples 

30 of WO 2008/119567). 

In one embodiment of the invention, the bispecific single chain antibody molecule of 

the invention comprises a (first) binding domain capable of binding to an epitope of 

human and non-chimpanzee primate CD& chain and a second binding domain 
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capable of binding to the cell surface antigen PSMA. 

Within the present invention it is further preferred that the second binding domain 

binds to the human cell surface antigen PSMA and/or a non-chimpanzee primate 

5 PSMA. Particularly preferred, the second binding domain binds to the human PSMA 

and a non-chimpanzee primate PSMA, preferably a macaque PSMA. It is to be 

understood, that the second binding domain binds to at least one non-chimpanzee 

primate PSMA, however, it may also bind to two, three or more, non-chimpanzee 

primate PSMA homologs. For example, the second binding domain may bind to the 

10 Cynomolgus monkey PSMA and to the Rhesus monkey PSMA. 

The present invention including all methods, uses, kits etc. described herein, also 

relates to the seconed binding domains as such (i.e. not in the context of a bispecific 

single chain antibody). "As such" further includes antibody formats other than the 

15 bispecific 	single 	chain 	antibodies 	as 	described 	herein, 	for 	example 	antibody 

fragments (comprising the second domain), humanized antibodies, fusion proteins 

comprising the second domain etc. Antibody formats other than the bispecific single 

chain antibodies of the present invention are also described herein above. 

20 For the generation of the second binding domain of the bispecific single chain 

antibody molecule of the invention, e.g. bispecific single chain antibodies as defined 

herein, monoclonal antibodies binding to both of the respective human and/or non-

chimpanzee primate cell surface antigen such as PSMA can be utilized. Appropriate 

binding domains for the bispecific polypeptide as defined herein e.g. can be derived 

25 from 	cross-species 	specific 	monoclonal 	antibodies 	by 	recombinant 	methods 

described in the art. A monoclonal antibody binding to a human cell surface antigen 

and to the homolog of said cell surface antigen in a non-chimpanzee primate can be 

tested by FAGS assays as set forth above. It is evident to those skilled in the art that 

cross-species specific antibodies can also be generated by hybridoma techniques 

30 described 	in the literature (Milstein and 	Kohler, 	Nature 256 (1975), 495-7). 	For 

example, mice may be alternately immunized with human and non-chimpanzee 

primate cell surface antigen, such as PSMA. From these mice, cross-species specific 

antibody-producing 	hybridoma cells are isolated via 	hybridoma technology and 

analysed by FAGS as set forth above. The generation and analysis of bispecific 
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polypeptides such 	as 	bispecific single chain 	antibodies exhibiting 	cross-species 

specificity as described herein is shown in the following examples. The advantages 

of the bispecific single chain antibodies exhibiting cross-species specificity include 

the points enumerated herein. 

5 

It is particularly preferred for the bispecific single chain antibody molecule of the 

invention that the first binding domain capable of binding to an epitope of human and 

non-chimpanzee primate CD& chain comprises a VL region comprising CDR-L1, 

CDR-L2 and CDR-L3 selected from: 

10 (a) CDR-L1 as depicted in SEQ ID NO. 27, CDR-L2 as depicted in SEQ ID NO. 

28 and CDR-L3 as depicted in SEQ ID NO. 29; 

(b) CDR-L1 as depicted in SEQ ID NO. 117, CDR-L2 as depicted in SEQ ID NO. 

118 and CDR-L3 as depicted in SEQ ID NO. 119; and 

(c) CDR-L1 as depicted in SEQ ID NO. 153, CDR-L2 as depicted in SEQ ID NO. 

15 154 and CDR-L3 as depicted in SEQ ID NO. 155. 

The variable regions, i.e. the variable light chain ("L" or "VL") and the variable heavy 

chain ("H" or "VH") are understood in the art to provide the binding domain of an 

antibody. This variable regions harbor the complementary determining regions. 

20 The term "complementary determining region" (CDR) is well known in the art to 

dictate the antigen specificity of an antibody. The term "CDR-L" or "L CDR" or 

"LCDR" refers to CDRs in the VL, whereas the term "CDR-H" or "H CDR" or HCDR" 

refers to the CDRs in the VH. 

25 In an alternatively preferred embodiment of the bispecific single chain antibody 

molecule of the invention the first binding domain capable of binding to an epitope of 

human and non-chimpanzee primate CD& chain comprises a VH region comprising 

CDR-H 1, CDR-H2 and CDR-H3 selected from: 

(a) CDR-H1 as depicted in SEQ ID NO. 12, CDR-H2 as depicted in SEQ ID NO. 

30 13 and CDR-H3 as depicted in SEQ ID NO. 14; 

(b) CDR-H1 as depicted in SEQ ID NO. 30, CDR-H2 as depicted in SEQ ID NO. 

31 and CDR-H3 as depicted in SEQ ID NO. 32; 

(c) CDR-H1 as depicted in SEQ ID NO. 48, CDR-H2 as depicted in SEQ ID NO. 

49 and CDR-H3 as depicted in SEQ ID NO. 50; 
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(d) CDR-H1 as depicted in SEQ ID NO. 66, CDR-H2 as depicted in SEQ ID NO. 

67 and CDR-H3 as depicted in SEQ ID NO. 68; 

(e) CDR-H1 as depicted in SEQ ID NO. 84, CDR-H2 as depicted in SEQ ID NO. 

85 and CDR-H3 as depicted in SEQ ID NO. 86; 

5 (f) CDR-H1 as depicted in SEQ ID NO. 102, CDR-H2 as depicted in SEQ ID NO. 

103 and CDR-H3 as depicted in SEQ ID NO. 104; 

(g) CDR-H1 as depicted in SEQ ID NO. 120, CDR-H2 as depicted in SEQ ID NO. 

121 and CDR-H3 as depicted in SEQ ID NO. 122; 

(h) CDR-H1 as depicted in SEQ ID NO. 138, CDR-H2 as depicted in SEQ ID NO. 

10 139 and CDR-H3 as depicted in SEQ ID NO. 140; 

(i) CDR-H1 as depicted in SEQ ID NO. 156, CDR-H2 as depicted in SEQ ID NO. 

157 and CDR-H3 as depicted in SEQ ID NO. 158; and 

(j) CDR-H1 as depicted in SEQ ID NO. 174, CDR-H2 as depicted in SEQ ID NO. 

175 and CDR-H3 as depicted in SEQ ID NO. 176. 

15 

It is further preferred that the binding domain capable of binding to an epitope of 

human and non-chimpanzee primate CD& chain comprises a VL region selected 

from the group consisting of a VL region as depicted in SEQ ID NO. 35, 39, 125, 129, 

161 or 165. 

20 

It is alternatively preferred that the first binding domain capable of binding to an 

epitope of human and non-chimpanzee primate CD& chain comprises a VH region 

selected from the group consisting of a VH region as depicted in SEQ ID NO. 15, 19, 

33, 37, 51, 55, 69, 73, 87, 91, 105, 109, 123, 127, 141, 145, 159, 163, 177 or 181. 

25 

More preferably, the bispecific single chain antibody molecule of the invention is 

characterized by the first binding domain capable of binding to an epitope of human 

and non-chimpanzee primate CD& chain, which comprises a VL region and a VH 

region selected from the group consisting of: 

30 (a) a VL region as depicted in SEQ ID NO. 17 or 21 and a VH region as depicted 

in SEQ ID NO. 15 or 19; 

(b) a VL region as depicted in SEQ ID NO. 35 or 39 and a VH region as depicted 

in SEQ ID NO. 33 or 37; 
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(c) a VL region as depicted in SEQ ID NO. 53 or 57 and a VH region as depicted 

in SEQ ID NO. 51 or 55; 

(d) a VL region as depicted in SEQ ID NO. 71 or 75 and a VH region as depicted 

in SEQ ID NO. 69 or 73; 

5 (e) a VL region as depicted in SEQ ID NO. 89 or 93 and a VH region as depicted 

in SEQ ID NO. 87 or 91; 

(f) a VL region as depicted in SEQ ID NO. 107 or 111 and a VH region as 

depicted in SEQ ID NO. 105 or 109; 

(g) a VL region as depicted in SEQ ID NO. 125 or 129 and a VH region as 

10 depicted in SEQ ID NO. 123 or 127; 

(h) a VL region as depicted in SEQ ID NO. 143 or 147 and a VH region as 

depicted in SEQ ID NO. 141 or 145; 

(i) a VL region as depicted in SEQ ID NO. 161 or 165 and a VH region as 

depicted in SEQ ID NO. 159 or 163; and 

15 (j) a VL region as depicted in SEQ ID NO. 179 or 183 and a VH region as 

depicted in SEQ ID NO. 177 or 181. 

According to a preferred embodiment of the bispecific single chain antibody molecule 

of the invention the pairs of VH-regions and VL-regions in the first binding domain 

20 binding to CD3 epsilon are in the format of a single chain antibody (scFv). The VH 

and VL regions are arranged in the order VH-VL or VL-VH. It is preferred that the VH-

region is positioned N-terminally to a linker sequence. The VL-region is positioned C-

terminally of the linker sequence. Put in other words, the domain arrangement in the 

CD3 binding domain of the bispecific single chain antibody molecule of the invention 

25 is preferably VH-VL, with said CD3 binding domain located C-terminally to the 

second (cell surface antigen, such as PSMA) binding domain. Preferably the VH-VL 

comprises or is SEQ ID NO. 185. 

A preferred embodiment of the above described bispecific single chain antibody 

30 molecule of the invention is characterized by the first binding domain capable of 

binding to an epitope of human and non-chimpanzee primate CD& chain comprising 

an amino acid sequence selected from the group consisting of SEQ ID NOs: 23, 25, 

41, 43, 59, 61, 77, 79, 95, 97, 113, 115, 131, 133, 149, 151, 167, 169, 185 or 187. 
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The invention further relates to an above described bispecific single chain antibody, 

wherein the second binding domain binds to the cell surface antigen PSMA. 

According to a preferred embodiment of the invention an above characterized 

bispecific 	single 	chain 	antibody 	molecule 	comprises 	a 	group 	of the 	following 

5 sequences as CDR H1, CDR H2, CDR H3, CDR L1, CDR L2 and CDR L3 in the 

second binding domain selected from the group consisting of: 

a) CDR H1-3 of SEQ ID NO: 226-228 and CDR L1-3 of SEQ ID NO: 231-233; 

b) CDR H1-3 of SEQ ID NO: 240-242 and CDR L1-3 of SEQ ID NO: 245-247; 

c) CDR H1-3 of SEQ ID NO: 254-256 and CDR L1-3 of SEQ ID NO: 259-261; 

10 d) CDR H1-3 of SEQ ID NO: 268-270 and CDR L1-3 of SEQ ID NO: 273-275; 

e) CDR H1-3 of SEQ ID NO: 618-620 and CDR L1-3 of SEQ ID NO: 623-625; 

f) CDR H1-3 of SEQ ID NO: 282-284 and CDR L1-3 of SEQ ID NO: 287-289; 

g) CDR H1-3 of SEQ ID NO: 296-298 and CDR L1-3 of SEQ ID NO: 301-303; 

h) CDR H1-3 of SEQ ID NO: 310-312 and CDR L1-3 of SEQ ID NO: 315-317; 

15 i) CDR H1-3 of SEQ ID NO: 324-326 and CDR L1-3 of SEQ ID NO: 329-331; 

j) CDR H1-3 of SEQ ID NO: 338-340 and CDR L1-3 of SEQ ID NO: 343-345; 

k) CDR H1-3 of SEQ ID NO: 352-354 and CDR L1-3 of SEQ ID NO: 357-359; 

I) CDR H1-3 of SEQ ID NO: 366-368 and CDR L1-3 of SEQ ID NO: 371-373; 

m) CDR H1-3 of SEQ ID NO: 380-382 and CDR L1-3 of SEQ ID NO: 385-387; 

20 n) CDR H1-3 of SEQ ID NO: 394-396 and CDR L1-3 of SEQ ID NO: 399-401; 

o) CDR H1-3 of SEQ ID NO: 408-410 and CDR L1-3 of SEQ ID NO: 413-415; 

p) CDR H1-3 of SEQ ID NO: 422-424 and CDR L1-3 of SEQ ID NO: 427-429; 

q) CDR H1-3 of SEQ ID NO: 436-438 and CDR L1-3 of SEQ ID NO: 441-443; 

r) CDR H1-3 of SEQ ID NO: 450-452 and CDR L1-3 of SEQ ID NO: 455-457; 

25 s) CDR H1-3 of SEQ ID NO: 464-466 and CDR L1-3 of SEQ ID NO: 469-471; 

t) CDR H1-3 of SEQ ID NO: 478-480 and CDR L1-3 of SEQ ID NO: 483-485; 

u) CDR H1-3 of SEQ ID NO: 492-494 and CDR L1-3 of SEQ ID NO: 497-499; 

v) CDR H1-3 of SEQ ID NO: 506-508 and CDR L1-3 of SEQ ID NO: 511-513; 

w) CDR H1-3 of SEQ ID NO: 520-522 and CDR L1-3 of SEQ ID NO: 525-527; 

30 x) CDR H1-3 of SEQ ID NO: 534-536 and CDR L1-3 of SEQ ID NO: 539-541; 

y) CDR H1-3 of SEQ ID NO: 548-550 and CDR L1-3 of SEQ ID NO: 553-555; 

z) CDR H1-3 of SEQ ID NO: 562-564 and CDR L1-3 of SEQ ID NO: 567-569; 

aa) CDR H1-3 of SEQ ID NO: 576-578 and CDR L1-3 of SEQ ID NO: 581- 

583; 
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ab) CDR H1-3 of SEQ ID NO: 590-592 and CDR L1-3 of SEQ ID NO: 595- 

597; and 

ac) CDR H1-3 of SEQ ID NO: 604-606 and CDR L1-3 of SEQ ID NO: 609- 

611. 

5 

A preferred group of bispecific single chain antibody molecule comprises a group of 

the following sequences as CDR H1, CDR H2, CDR H3, CDR L1, CDR L2 and CDR 

L3 in the second binding domain selected from the group consisting of: 

a) CDR H1-3 of SEQ ID NO: 226-228 and CDR L1-3 of SEQ ID NO: 231-233; 

10 b) CDR H1-3 of SEQ ID NO: 240-242 and CDR L1-3 of SEQ ID NO: 245-247; 

c) CDR H1-3 of SEQ ID NO: 254-256 and CDR L1-3 of SEQ ID NO: 259-261; 

d) CDR H1-3 of SEQ ID NO: 268-270 and CDR L1-3 of SEQ ID NO: 273-275; 

and 

e) CDR H1-3 of SEQ ID NO: 618-620 and CDR L1-3 of SEQ ID NO: 623-625. 

15 	These molecules comprise a second binding domain which binds to the cell surface 

antigen PSMA consiting of a VH-chain derived from a parent PSMA specific binding 

molecule and a VL-chain derived from a binding molecule having a specificity for a 

different antigen, i.e. for the Epithelial cell adhesion molecule (EpCAM) also known 

as CD326. It has been surprisingly found that binding molecules with this specific 

20 	combination of a VH-chain derived from a parent PSMA specific binding molecule and 

a VL-chain derived from a parent EpCAM specific binding molecule exclusively bind 

to PSMA but not to EpCAM. The binding specificities of this group of PSMA specific 

binding domains comprised in the bispecific single chain antibody molecule of the 

invention are described in the appended example 3. 

25 

Another preferred group of bispecific single chain antibody molecule comprises a 

group of the following sequences as CDR H1, CDR H2, CDR H3, CDR L1, CDR L2 

and CDR L3 in the second binding domain selected from the group consisting of: 

a) CDR H1-3 of SEQ ID NO: 282-284 and CDR L1-3 of SEQ ID NO: 287-289; 

30 b) CDR H1-3 of SEQ ID NO: 296-298 and CDR L1-3 of SEQ ID NO: 301-303; 

c) CDR H1-3 of SEQ ID NO: 310-312 and CDR L1-3 of SEQ ID NO: 315-317; 

d) CDR H1-3 of SEQ ID NO: 324-326 and CDR L1-3 of SEQ ID NO: 329-331; 

e) CDR H1-3 of SEQ ID NO: 338-341 and CDR L1-3 of SEQ ID NO: 343-345; 
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f) CDR H1-3 of SEQ ID NO: 352-354 and CDR L1-3 of SEQ ID NO: 357-359; 

and 

g) CDR H1-3 of SEQ ID NO: 366-368 and CDR L1-3 of SEQ ID NO: 371-373. 

5 	Another also preferred group of bispecific single chain antibody molecule comprises 

a group of the following sequences as CDR H1, CDR H2, CDR H3, CDR L1, CDR L2 

and CDR L3 in the second binding domain selected from the group consisting of: 

a) CDR H1-3 of SEQ ID NO: 380-382 and CDR L1-3 of SEQ ID NO: 385-387; 

b) CDR H1-3 of SEQ ID NO: 394-396 and CDR L1-3 of SEQ ID NO: 399-401; 

10 c) CDR H1-3 of SEQ ID NO: 408-410 and CDR L1-3 of SEQ ID NO: 413-415; 

d) CDR H1-3 of SEQ ID NO: 422-424 and CDR L1-3 of SEQ ID NO: 427-429; 

e) CDR H1-3 of SEQ ID NO: 436-438 and CDR L1-3 of SEQ ID NO: 441-443; 

f) CDR H1-3 of SEQ ID NO: 450-452 and CDR L1-3 of SEQ ID NO: 455-457; 

g) CDR H1-3 of SEQ ID NO: 464-466 and CDR L1-3 of SEQ ID NO: 469-471; 

15 h) CDR H1-3 of SEQ ID NO: 478-480 and CDR L1-3 of SEQ ID NO: 483-485; 

i) CDR H1-3 of SEQ ID NO: 492-494 and CDR L1-3 of SEQ ID NO: 497-499; 

j) CDR H1-3 of SEQ ID NO: 506-508 and CDR L1-3 of SEQ ID NO: 511-513; 

k) CDR H1-3 of SEQ ID NO: 520-522 and CDR L1-3 of SEQ ID NO: 525-527; 

I) CDR H1-3 of SEQ ID NO: 534-536 and CDR L1-3 of SEQ ID NO: 539-541; 

20 m) CDR H1-3 of SEQ ID NO: 548-550 and CDR L1-3 of SEQ ID NO: 553-555; 

n) CDR H1-3 of SEQ ID NO: 562-564 and CDR L1-3 of SEQ ID NO: 567-569; 

o) CDR H1-3 of SEQ ID NO: 576-578 and CDR L1-3 of SEQ ID NO: 581-583; 

p) CDR H1-3 of SEQ ID NO: 590-592 and CDR L1-3 of SEQ ID NO: 595-597; 

and 

25 q) CDR H1-3 of SEQ ID NO: 604-606 and CDR L1-3 of SEQ ID NO: 609-611. 

It is preferred for the bispecific single chain antibody molecule of the invention that 

the second binding domain which binds to the cell surface antigen PSMA comprises 

a group of the following sequences as VH- and VL-chains in the second binding 

30 	domain selected from the group consisting of: 

a) a VH-chain of SEQ ID NO: 225 and a VL-chain of SEQ ID NO: 230; 

b) a VH-chain of SEQ ID NO: 239 and a VL-chain of SEQ ID NO: 244; 

c) a VH-chain of SEQ ID NO: 253 and a VL-chain of SEQ ID NO: 258; 

d) a VH-chain of SEQ ID NO: 267 and a VL-chain of SEQ ID NO: 272; 
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e) a VH-chain of SEQ ID NO: 617 and a VL-chain of SEQ ID NO: 622; 

f) a VH-chain of SEQ ID NO: 281 and a VL-chain of SEQ ID NO: 286; 

g) a VH-chain of SEQ ID NO: 295 and a VL-chain of SEQ ID NO: 300; 

h) a VH-chain of SEQ ID NO: 309 and a VL-chain of SEQ ID NO: 314; 

i) a VH-chain of SEQ ID NO: 323 and a VL-chain of SEQ ID NO: 328; 

j) a VH-chain of SEQ ID NO: 337 and a VL-chain of SEQ ID NO: 342; 

k) a VH-chain of SEQ ID NO: 351 and a VL-chain of SEQ ID NO: 356; 

I) 	a VH-chain of SEQ ID NO: 365 and a VL-chain of SEQ ID NO: 370; 

m) a VH-chain of SEQ ID NO: 379 and a VL-chain of SEQ ID NO: 384; 

n) a VH-chain of SEQ ID NO: 393 and a VL-chain of SEQ ID NO: 398; 

o) a VH-chain of SEQ ID NO: 407 and a VL-chain of SEQ ID NO: 412; 

p) a VH-chain of SEQ ID NO: 421 and a VL-chain of SEQ ID NO: 426; 

q) a VH-chain of SEQ ID NO: 435 and a VL-chain of SEQ ID NO: 440; 

r) a VH-chain of SEQ ID NO: 449 and a VL-chain of SEQ ID NO: 454; 

s) a VH-chain of SEQ ID NO: 463 and a VL-chain of SEQ ID NO: 468; 

t) a VH-chain of SEQ ID NO: 477 and a VL-chain of SEQ ID NO: 482; 

u) a VH-chain of SEQ ID NO: 491 and a VL-chain of SEQ ID NO: 496; 

v) a VH-chain of SEQ ID NO: 505 and a VL-chain of SEQ ID NO: 510; 

w) a VH-chain of SEQ ID NO: 519 and a VL-chain of SEQ ID NO: 524; 

x) a VH-chain of SEQ ID NO: 533 and a VL-chain of SEQ ID NO: 538; 

y) a VH-chain of SEQ ID NO: 547 and a VL-chain of SEQ ID NO: 552; 

z) a VH-chain of SEQ ID NO: 561 and a VL-chain of SEQ ID NO: 566; 

aa) 	a VH-chain of SEQ ID NO: 575 and a VL-chain of SEQ ID NO: 580; 

ab) 	a VH-chain of SEQ ID NO: 589 and a VL-chain of SEQ ID NO: 594; and 

ac) 	a VH-chain of SEQ ID NO: 603 and a VL-chain of SEQ ID NO: 608. 

The above VH- and VL-chains are also shown in SEQ ID NOs: 235, 249, 263, 277, 

627, 291, 305, 319, 333, 347, 361, 375, 389, 403, 417, 431, 445, 459, 473, 487, 501, 

515, 529, 543, 557, 571, 585, 599 and 613, respectively. 

The 	sequences 	(amino 	acid 	sequence 	and 	nucleotide 	sequence) 	of 	the 

corresponding VL- and VH-regions of the second binding domain of the bispecific 

single chain antibody molecule of the invention as well as of the respective scFvs are 

shown in the sequence listing. 
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In the bispecific single chain antibody molecule of the invention the binding domains 

are arranged in the order VL-VH-VH-VL, VL-VH-VL-VH, VH-VL-VH-VL or VH-VL-VL-

VH, as exemplified in the appended examples. Preferably, the binding domains are 

arranged in the order VH PSMA-VL PSMA-VH CD3-VL CD3 or VL PSMA-VH PSMA- 

5 VH CD3-VL CD3. 

A 	particularly 	preferred 	embodiment 	of 	the 	invention 	concerns 	an 	above 

characterized polypeptide, wherein the bispecific single chain antibody molecule 

comprises a sequence selected from: 

10 

15 

20 

25 

(a) an amino acid sequence as depicted in any of SEQ ID NOs: 237, 251, 

265, 279, 629, 293, 307, 321, 335, 349, 363, 377, 391, 405, 419, 433, 

447, 461, 475, 489, 503, 517, 531, 545, 559, 573, 587, 601 or 615; 

(b) an amino acid sequence encoded by a nucleic acid sequence as 

depicted in any of SEQ ID NOs: 238, 252, 266, 280, 630, 294, 308, 

322, 336, 350, 364, 378, 392, 406, 420, 434, 448, 462, 476, 490, 504, 

518, 532, 546, 560, 574, 588, 602 or 616. 

The invention relates to a bispecific single chain antibody molecule comprising an 

amino acid sequence as depicted in any of SEQ ID NOs: 237, 251, 265, 279, 629, 

293, 307, 321, 335, 349, 363, 377, 391, 405, 419, 433, 447, 461, 475, 489, 503, 517, 

531, 545, 559, 573, 587, 601 or 615, as well as to amino acid sequences at least 

96% identical, preferably 97 %, more preferred at least 98 (:)/0 identical, most preferred 

at least 99 (:)/0 identical to the amino acid sequence of SEQ ID NOs: 237, 251, 265, 

279, 629, 293, 307, 321, 335, 349, 363, 377, 391, 405, 419, 433, 447, 461, 475, 489, 

503, 517, 531, 545, 559, 573, 587, 601 or 615. The invention relates also to the 

corresponding nucleic acid sequences as depicted in any of SEQ ID NOs: 238, 252, 

266, 280, 630, 294, 308, 322, 336, 350, 364, 378, 392, 406, 420, 434, 448, 462, 476, 

490, 504, 518, 532, 546, 560, 574, 588, 602 or 616 as well as to nucleic acid 

sequences at least 96% identical, preferably 97 %, more preferred at least 98 

30 identical, most preferred at least 99 (:)/0 identical to the nucleic acid sequences shown 

in SEQ ID NOs: 238, 252, 266, 280, 630, 294, 308, 322, 336, 350, 364, 378, 392, 

406, 420, 434, 448, 462, 476, 490, 504, 518, 532, 546, 560, 574, 588, 602 or 616. It 

is to be 	understood that the sequence identity 	is determined 	over the entire 

nucleotide or amino acid sequence. For sequence alignments, for example, the 

46 



WO 2011/121110 
	

PCT/EP2011/055104 

programs Gap or BestFit can be used (Needleman and Wunsch J. Mol. Biol. 48 

(1970), 443-453; Smith and Waterman, Adv. Appl. Math 2 (1981), 482-489), which is 

contained in the GCG software package (Genetics Computer Group, 575 Science 

Drive, Madison, Wisconsin, USA 53711 (1991). It is a routine method for those skilled 

5 in the art to determine and identify a nucleotide or amino acid sequence having e.g. 

96% (97%, 98% or 99%) sequence identity to the nucleotide or amino acid 

sequences of the bispecific single single chain antibody of the invention by using e.g. 

one of the above mentioned programs. For example, according to Crick's Wobble 

hypothesis, the 5' base on the anti-codon is not as spatially confined as the other two 

10 bases, and could thus have non-standard base pairing. Put in other words: the third 

position in a codon triplet may vary so that two triplets which differ in this third 

position may encode the same amino acid residue. Said hypothesis is well known to 

the person skilled in the art (see e.g. http://en.wikipedia.org/wiki/Wobble_Hypothesis;  

Crick, J Mol Biol 19 (1966): 548-55). 

15 

Preferred domain arrangements in the PSMAxCD3 bispecific single chain antibody 

constructs of the invention are shown in the following examples. 

In a preferred embodiment of the invention, the bispecific single chain antibodies are 

20 cross-species specific for CD3 epsilon and for the human and non-chimpanzee 

primate cell surface antigen PSMA, recognized by their second binding domain. 

In an alternative embodiment the present invention provides a nucleic acid sequence 

encoding an above described 	bispecific single chain antibody molecule of the 

25 invention. 

The present invention also relates to a vector comprising the nucleic acid molecule of 

the present invention. 

30 

Many suitable vectors are known to those skilled in molecular biology, the choice of 

which would depend on the function desired and include plasmids, cosmids, viruses, 

bacteriophages 	and 	other vectors 	used 	conventionally 	in 	genetic 	engineering. 

Methods which are well known to those skilled in the art can be used to construct 

various 	plasmids 	and 	vectors; 	see, 	for example, 	the techniques described 	in 

Sambrook et al. (loc cit.) and Ausubel, Current Protocols in Molecular Biology, Green 

Publishing Associates and Wiley Interscience, N.Y. (1989), (1994). Alternatively, the 
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polynucleotides and vectors of the invention can be reconstituted into liposomes for 

delivery to target cells. As discussed in further details below, a cloning vector was 

used to isolate individual sequences of DNA. Relevant sequences can be transferred 

into expression vectors where expression of a particular polypeptide is required. 

5 Typical cloning vectors include pBluescript SK, pGEM, pUC9, pBR322 and pGBT9. 

Typical expression vectors include pTRE, pCAL-n-EK, pESP-1, p0P13CAT. 

Preferably said vector comprises a nucleic acid sequence which is a regulatory 

sequence operably linked to said nucleic acid sequence defined herein. 

10 

15 

The term "regulatory sequence" refers to DNA sequences, which are necessary to 

effect the expression of coding sequences to which they are ligated. The nature of 

such control sequences differs depending upon the host organism. In prokaryotes, 

control 	sequences 	generally 	include 	promoter, 	ribosomal 	binding 	site, 	and 

terminators. 	In 	eukaryotes 	generally 	control 	sequences 	include 	promoters, 

terminators 	and, 	in 	some 	instances, 	enhancers, 	transactivators or transcription 

factors. The term "control sequence" is intended to include, at a minimum, all 

components the presence of which are necessary for expression, and may also 

include additional advantageous components. 

The term "operably linked" refers to a juxtaposition wherein the components so 

20 described are in a relationship permitting them to function in their intended manner. A 

control sequence "operably linked" to a coding sequence is ligated in such a way that 

expression of the coding sequence is achieved under conditions compatible with the 

control sequences. In case the control sequence is a promoter, it is obvious for a 

skilled person that double-stranded nucleic acid is preferably used. 

25 Thus, the recited vector is preferably an expression vector. An "expression vector" is 

a construct that can be used to transform a selected host and provides for expression 

of a coding sequence in the selected host. Expression vectors can for instance be 

cloning 	vectors, 	binary 	vectors 	or 	integrating 	vectors. 	Expression 	comprises 

transcription of the nucleic acid 	molecule preferably into a translatable mRNA. 

30 Regulatory elements ensuring expression in prokaryotes and/or eukaryotic cells are 

well known to those skilled in the art. In the case of eukaryotic cells they comprise 

normally promoters ensuring initiation of transcription and optionally poly-A signals 

ensuring 	termination 	of transcription 	and 	stabilization 	of the transcript. 	Possible 

regulatory elements permitting expression in prokaryotic host cells comprise, e.g., the 
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PL, lac, trp or tac promoter in E. coli, and examples of regulatory elements permitting 

expression in eukaryotic host cells are the A0X1 or GAL1 promoter in yeast or the 

CMV-, SV40-, RSV-promoter (Rous sarcoma virus), CMV-enhancer, SV40-enhancer 

or a globin intron in mammalian and other animal cells. 

5 Beside 	elements, 	which 	are 	responsible for the 	initiation 	of transcription 	such 

regulatory elements may also comprise transcription termination signals, such as the 

SV40-poly-A 	site 	or 	the 	tk-poly-A 	site, 	downstream 	of 	the 	polynucleotide. 

Furthermore, depending on the expression system used leader sequences capable 

of directing the polypeptide to a cellular compartment or secreting it into the medium 

10 may be added to the coding sequence of the recited nucleic acid sequence and are 

well known in the art; see e.g. WO 2008/119567. The leader sequence(s) is (are) 

assembled 	in 	appropriate 	phase 	with 	translation, 	initiation 	and 	termination 

sequences, and preferably, a leader sequence capable of directing secretion of 

translated protein, or a portion thereof, into the periplasmic space or extracellular 

15 medium. 	Optionally, 	the 	heterologous 	sequence 	can 	encode 	a fusion 	protein 

including an N-terminal identification peptide imparting desired characteristics, e.g., 

stabilization or simplified purification of expressed recombinant product; see supra. In 

this context, suitable expression vectors are known in the art such as Okayama-Berg 

cDNA expression vector pcDV1 (Pharmacia), pCDM8, pRc/CMV, pcDNA1, pcDNA3 

20 (In-vitrogene), pEF-DHFR, pEF-ADA or pEF-neo (Mack et al. PNAS (1995) 92, 7021- 

7025 and Raum et al. Cancer Immunol Immunother (2001) 50(3), 141-150) or 

pSPORT1 (GIBCO BRL). 

Preferably, the expression control sequences will be eukaryotic promoter systems in 

vectors capable of transforming of transfecting eukaryotic host cells, but control 

25 sequences for prokaryotic hosts may also be used. Once the vector has been 

incorporated 	into the appropriate host, the host is maintained 	under conditions 

suitable for high level expression of the nucleotide sequences, and as desired, the 

collection and purification of the bispecific single chain antibody molecule of the 

invention may follow; see, e.g., the appended examples. 

30 An alternative expression system, which can be used to express a cell cycle 

interacting protein is an insect system. In one such system, Autographa califomica 

nuclear polyhedrosis virus (AcNPV) is used as a vector to express foreign genes in 

Spodoptera frugiperda cells or in Trichoplusia larvae. The coding sequence of a 

recited nucleic acid molecule may be cloned into a nonessential region of the virus, 
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such as the polyhedrin gene, and placed under control of the polyhedrin promoter. 

Successful insertion of said coding sequence will render the polyhedrin gene inactive 

and produce recombinant virus lacking coat protein coat. The recombinant viruses 

are then used to infect S. frugiperda cells or Trichoplusia larvae in which the protein 

5 of the invention is expressed (Smith, J. Virol. 46 (1983), 584; Engelhard, Proc. Nat. 

Acad. Sci. USA 91 (1994), 3224-3227). 

Additional regulatory elements may include transcriptional as well as translational 

enhancers. Advantageously, the above-described vectors of the invention comprise a 

selectable and/or scorable marker. 

10 Selectable marker genes useful for the selection of transformed cells and, e.g., plant 

tissue and plants are well known to those skilled in the art and comprise, for 

example, antimetabolite resistance as the basis of selection for dhfr, which confers 

resistance to methotrexate (Reiss, Plant Physiol. (Life Sci. Adv.) 13 (1994), 143-149); 

npt, which confers resistance to the aminoglycosides neomycin, kanamycin and 

15 paromycin (Herrera-Estrella, EMBO J. 2 (1983), 987-995) and hygro, which confers 

resistance to hygromycin (Marsh, Gene 32 (1984), 481-485). Additional selectable 

genes have been described, namely trpB, which allows cells to utilize indole in place 

of tryptophan; hisD, which allows cells to utilize histinol in place of histidine (Hartman, 

Proc. Natl. Acad. Sci. USA 85 (1988), 8047); mannose-6-phosphate isomerase which 

20 allows cells to utilize mannose (WO 94/20627) and ODC (ornithine decarboxylase) 

which confers resistance to the ornithine decarboxylase inhibitor, 2-(difluoromethyl)-

DL-ornithine, DFMO (McConlogue, 1987, In: Current Communications in Molecular 

Biology, Cold Spring Harbor Laboratory ed.) or deaminase from Aspergillus terreus 

which confers resistance to Blasticidin S (Tamura, Biosci. Biotechnol. Biochem. 59 

25 (1995), 2336-2338). 

Useful 	scorable 	markers are also 	known 	to those skilled 	in 	the art and 	are 

commercially available. Advantageously, said marker is a gene encoding luciferase 

(Giacomin, Pl. Sci. 116 (1996), 59-72; Scikantha, J. Bact. 178 (1996), 121), green 

fluorescent protein (Gerdes, 	FEBS Lett. 389 (1996), 44-47) or R-glucuronidase 

30 (Jefferson, EMBO J. 6 (1987), 3901-3907). This embodiment is particularly useful for 

simple and rapid screening of cells, tissues and organisms containing a recited 

vector. 

As described above, the recited nucleic acid molecule can be used alone or as part 

of a vector to express the bispecific single chain antibody molecule of the invention in 
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cells, for, e.g., purification but also for gene therapy purposes. The nucleic acid 

molecules or vectors containing the DNA sequence(s) encoding any one of the 

above 	described 	bispecific 	single 	chain 	antibody 	molecule 	of the 	invention 	is 

introduced into the cells which in turn produce the polypeptide of interest. Gene 

5 therapy, which is based on introducing therapeutic genes into cells by ex-vivo or in-

vivo techniques is one of the most important applications of gene transfer. Suitable 

vectors, methods or gene-delivery systems for in-vitro or in-vivo gene therapy are 

described in the literature and are known to the person skilled in the art; see, e.g., 

Giordano, Nature Medicine 2 (1996), 534-539; Schaper, Circ. Res. 79 (1996), 911- 

10 919; Anderson, Science 256 (1992), 808-813; Verma, Nature 389 (1994), 239; Isner, 

Lancet 348 (1996), 370-374; Muhlhauser, Circ. Res. 77 (1995), 1077-1086; Onodera, 

Blood 91 (1998), 30-36; Verma, Gene Ther. 5 (1998), 692-699; Nabel, Ann. N.Y. 

Acad. Sci. 811 	(1997), 289-292; Verzeletti, Hum. Gene Ther. 9 (1998), 2243-51; 

Wang, Nature Medicine 2 (1996), 714-716; WO 94/29469; WO 97/00957, US 

15 5,580,859; US 5,589,466; or Schaper, Current Opinion in Biotechnology 7 (1996), 

635-640; dos Santos Coura and Nardi Virol J. (2007), 4:99. The recited nucleic acid 

molecules and vectors may be designed for direct introduction or for introduction via 

liposomes, or viral vectors (e.g., adenoviral, retroviral) into the cell. Preferably, said 

cell is a germ line cell, embryonic cell, or egg cell or derived there from, most 

20 preferably said cell is a stem cell. An example for an embryonic stem cell can be, 

inter alia, a stem cell as described in Nagy, Proc. Natl. Acad. Sci. USA 90 (1993), 

8424-8428. 

The invention also provides for a host transformed or transfected with a vector of the 

25 invention. Said host may be produced by introducing the above described vector of 

the invention or the above described nucleic acid molecule of the invention into the 

host. The presence of at least one vector or at least one nucleic acid molecule in the 

host may mediate the expression of a gene encoding the above described single 

chain antibody constructs. 

30 The described nucleic acid molecule or vector of the invention, which is introduced in 

the host may either integrate into the genome of the host or it may be maintained 

extrachromosomally. 

The host can be any prokaryote or eukaryotic cell. 
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The term "prokaryote" is meant to include all bacteria, which can be transformed or 

transfected with DNA or RNA molecules for the expression of a protein of the 

invention. Prokaryotic hosts may include gram negative as well as gram positive 

bacteria such as, for example, E. coli, S. typhimurium, Serratia marcescens and 

5 Bacillus subtilis. The term "eukaryotic" is meant to include yeast, higher plant, insect 

and 	preferably 	mammalian 	cells. 	Depending 	upon 	the 	host 	employed 	in 	a 

recombinant production procedure, the protein encoded by the polynucleotide of the 

present invention 	may be glycosylated or may be non-glycosylated. 	Especially 

preferred is the use of a plasmid or a virus containing the coding sequence of the 

10 

15 

bispecific single chain antibody molecule of the invention and genetically fused 

thereto an N-terminal FLAG-tag and/or C-terminal His-tag. Preferably, the length of 

said FLAG-tag is about 4 to 8 amino acids, most preferably 8 amino acids. An above 

described polynucleotide can be used to transform or transfect the host using any of 

the techniques commonly known to those of ordinary skill in the art. Furthermore, 

methods for preparing fused, operably linked genes and expressing them in, e.g., 

mammalian cells and bacteria are well-known in the art (Sambrook, loc cit.). 

Preferably, said the host is a bacterium or an insect, fungal, plant or animal cell. 

It is particularly envisaged that the recited host may be a mammalian cell. Particularly 

preferred host cells comprise CHO cells, COS cells, myeloma cell lines like SP2/0 or 

20 NS/0. As illustrated in the examples of WO 2008/119567 for other molecules of the 

same class, particularly preferred are CHO-cells as hosts. 

More preferably said host cell is a human cell or human cell line, e.g. per.c6 (Kroos, 

Biotechnol. Prog., 2003, 19:163-168). 

25 In a further embodiment, the present invention thus relates to a process for the 

production of a bispecific single chain 	antibody molecule of the invention, 	said 

process comprising culturing a host of the invention under conditions allowing the 

expression of the bispecific single chain antibody molecule of the invention and 

recovering the produced polypeptide from the culture. 

30 The transformed hosts can be grown in fermentors and cultured according to 

techniques known in the art to achieve optimal cell growth. The bispecific single 

chain antibody molecule of the invention can then be isolated from the growth 

medium, 	cellular 	lysates, 	or 	cellular 	membrane 	fractions. 	The 	isolation 	and 

purification 	of the, 	e.g., 	microbially 	expressed 	bispecific 	single 	chain 	antibody 
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molecules may be by any conventional means such as, for example, preparative 

chromatographic separations and immunological separations such as those involving 

the use of monoclonal or polyclonal antibodies directed, e.g., against a tag of the 

bispecific single chain antibody molecule of the invention or as described in the 

5 appended examples. 

The conditions for the culturing of a host, which allow the expression are known in 

the art to depend on the host system and the expression system/vector used in such 

process. The parameters to be modified in order to achieve conditions allowing the 

expression of a 	recombinant polypeptide are 	known 	in the art. Thus, suitable 

10 conditions can be determined by the person skilled in the art in the absence of further 

inventive input. 

Once expressed, the bispecific single chain antibody molecule of the invention can 

be purified according to standard procedures of the art, including ammonium sulfate 

precipitation, affinity columns, column chromatography, gel electrophoresis and the 

15 like; see, Scopes, "Protein Purification", Springer-Verlag, N.Y. (1982). Substantially 

pure polypeptides of at least about 90 to 95% homogeneity are preferred, and 98 to 

99% or more homogeneity are most preferred, for pharmaceutical uses. Once 

purified, partially or to homogeneity as desired, the bispecific single chain antibody 

molecule 	of 	the 	invention 	may 	then 	be 	used 	therapeutically 	(including 

20 extracorporeally) or in developing and performing assay procedures. Furthermore, 

examples for methods for the recovery of the bispecific single chain antibody 

molecule of the invention from a culture are described in detail in the appended 

examples of WO 2008/119567 for other molecules of the same class. The recovery 

can also be achieved by a method for the isolation of the bispecific single chain 

25 antibody molecule of the invention capable of binding to an epitope of human and 

non-chimpanzee primate CD3 epsilon (CD3s❑ , the method comprising the steps of: 

(a) contacting the polypeptide(s) with an N-terminal fragment of the extracellular 

domain of CD& of maximal 27 amino acids comprising the amino acid sequence 

Gln-Asp-Gly-Asn-Glu-Glu-Met-Gly (SEQ ID NO. 211) or Gln-Asp-Gly-Asn-Glu-Glu- 

30 Ile-Gly (SEQ ID NO. 212), fixed via its C-terminus to a solid phase; 

(b) eluting the bound polypeptide(s) from said fragment; and 

(c) isolating the polypeptide(s) from the eluate of (b). 

It is preferred that the polypeptide(s) isolated by the above method of the invention 

are of human origin. 
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This method or the isolation of the bispecific single chain antibody molecule of the 

invention is understood as a method for the isolation of one or more different 

polypeptides with the same specificity for the fragment of the extracellular domain of 

CD& comprising at its N-terminus the amino acid sequence Gln-Asp-Gly-Asn-Glu- 

5 Glu-Met-Gly (SEQ ID NO. 211) or Gln-Asp-Gly-Asn-Glu-Glu-Ile-Gly (SEQ ID NO. 

212) from 	a 	plurality of polypeptide 	candidates 	as well 	as a 	method for the 

purification of a polypeptide from a solution. A non-limiting example for the latter 

method for the purification of a bispecific single chain antibody molecule from a 

solution is e.g. the purification of a recombinantly expressed bispecific single chain 

10 antibody molecule from a culture supernatant or a preparation from such culture. 

As stated above the fragment used in this method is an N-terminal fragment of the 

extracellular domain of the primate CD& molecule. The amino acid sequence of the 

extracellular domain of the CD& molecule of different species is depicted in SEQ ID 

NOs: 1, 3, 5 and 7. The two forms of the N-terminal octamer are depicted in SEQ ID 

15 NOs: 211 and 212. It is preferred that this N-terminus is freely available for binding of 

the polypeptides to be identified by the method of the invention. The term "freely 

available" is understood in the context of the invention as free of additional motives 

such as a His-tag. The interference of such a His-tag with a binding molecule 

described herein is described in WO 2008/119567. 

20 According to this method said fragment is fixed via its C-terminus to a solid phase. 

25 

The person skilled in the art will easily and without any inventive ado elect a suitable 

solid phase support dependent from the used embodiment of the method of the 

invention. Examples for a solid support comprise but are not limited to matrices like 

beads (e.g. agarose beads, sepharose beads, polystyrol beads, dextran beads), 

plates (culture plates or MultiWell plates) as well as chips known e.g. from Biacore®. 

The selection of the means and methods for the fixation/immobilization of the 

fragment to said solid support depend on the election of the solid support. A 

commonly used 	method for the fixation/immobilization 	is a coupling via an 	N- 

hydroxysuccinimide (NHS) ester. The chemistry underlying this coupling as well as 

30 alternative methods for the fixation/immobilization are known to the person skilled in 

the art, e.g. from Hermanson "Bioconjugate Techniques", Academic Press, 	Inc. 

(1996). For the fixation to/immobilization on chromatographic supports the following 

means are commonly used: NHS-activated sepharose (e.g. HiTrap-NHS of GE Life 

Science-Amersham), CnBr-activated sepharose (e.g. GE Life Science-Amersham), 

54 



WO 2011/121110 
	

PCT/EP2011/055104 

NHS-activated dextran beads (Sigma) or activated polymethacrylate. These reagents 

may also be used in a batch approach. Moreover, dextran beads comprising iron 

oxide (e.g. available from Miltenyi) may be used in a batch approach. These beads 

may be used in combination with a magnet for the separation of the beads from a 

5 solution. Polypeptides can be immobilized on a Biacore chip (e.g. CM5 chips) by the 

use of NHS activated carboxymethyldextran. Further examples for an appropriate 

solid support are amine reactive MultiWell plates (e.g. Nunc ImmobilizerTM  plates). 

According to this method said fragment of the extracellular domain of CD3 epsilon 

can be directly coupled to the solid support or via a stretch of amino acids, which 

10 might be a linker or another protein/polypeptide moiety. Alternatively, the extracellular 

domain 	of CD3 	epsilon 	can 	be 	indirectly coupled 	via 	one or more 	adaptor 

molecule(s). 

Means and methods for the eluation of a peptide or polypeptide bound to an 

immobilized epitope are well known in the art. The same holds true for methods for 

15 the isolation of the identified polypeptide(s) from the eluate. 

A method for the isolation of one or more different bispecific single chain antibody 

molecule(s) with the same specificity for the fragment of the extracellular domain of 

CD& comprising at its N-terminus the amino acid sequence Gln-Asp-Gly-Asn-Glu- 

Glu-X-Gly (with X being Met or Ile) from a plurality of polypeptide candidates may 

20 comprise one or more steps of the following methods for the selection of antigen-

specific entities: 

25 

CD& specific binding domains can be selected from antibody derived repertoires. A 

phage display library can be constructed based on standard procedures, as for 

example disclosed in "Phage Display: A Laboratory Manual"; Ed. Barbas, Burton, 

Scott & Silverman; Cold Spring Harbor Laboratory Press, 2001. The format of the 

antibody fragments in the antibody library can be scFv, but may generally also be a 

Fab fragment or even a single domain antibody fragment. For the isolation of 

antibody fragments naïve antibody fragment libraries may be used. For the selection 

of potentially low immunogenic binding entities in later therapeutic use, 	human 

30 antibody fragment libraries may be favourable for the direct selection of human 

antibody fragments. In some cases they may form the basis for synthetic antibody 

libraries (Knappik et al. J Mol. Biol. 2000, 296:57 ff). The corresponding format may 

be Fab, scFv (as described below) or domain antibodies (dAbs, as reviewed in Holt 

et al., Trends Biotechnol. 2003, 21:484 ff). 
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It is also known in the art that in many cases there is no immune human antibody 

source available against the target antigen. Therefore animals are immunized with 

the target antigen and the respective antibody libraries isolated from animal tissue as 

e.g. spleen or PBMCs. The N-terminal fragment may be biotinylated or covalently 

5 linked to proteins like KLH or bovine serum albumin (BSA). According to common 

approaches rodents are used for immunization. Some immune antibody repertoires 

of non-human origin may be especially favourable for other reasons, e.g. for the 

presence of single domain antibodies (VHH) derived from cameloid species (as 

described in Muyldermans, J 	Biotechnol. 74:277; 	De Genst et al. 	Dev Como 

10 Immunol. 2006, 30:187 if). Therefore a corresponding format of the antibody library 

may be Fab, scFv (as described below) or single domain antibodies (VHH). 

In one possible approach ten weeks old Fl mice from balb/c x C57black crossings 

can be immunized with whole cells e.g. expressing transmembrane EpCAM N-

terminally displaying as translational fusion the N-terminal amino acids 1 to 27 of the 

15 mature CD& chain. Alternatively, mice can be immunized with 1-27 CD3 epsilon-Fc 

fusion protein (a corresponding approach is described in the examples of WO 

2008/119567). After booster immunization(s), blood samples can be taken and 

antibody serum titer against the CD3-positive T cells can be tested e.g. in FAGS 

analysis. Usually, serum titers are significantly higher in immunized than in non- 

20 immunized animals. 

Immunized animals may form the basis for the construction of immune antibody 

libraries. Examples of such libraries comprise phage display libraries. Such libraries 

may be generally constructed based on standard procedures, as for example 

disclosed in "Phage Display: A Laboratory Manual"; Ed. Barbas, Burton, Scott & 

25 Silverman; Cold Spring Harbor Laboratory Press, 2001. 

The non-human antibodies can also be humanized via phage display due to the 

generation of more variable antibody libraries that can be subsequently enriched for 

binders during selection. 

In a phage display approach any one of the pools of phages that displays the 

30 antibody libraries forms a basis to select binding entities using the respective antigen 

as target molecule. The central step in which antigen specific, antigen bound phages 

are isolated is designated as panning. Due to the display of the antibody fragments 

on the surface of the phages, this general method is called phage display. One 

preferred method of selection is the use of small proteins such as the filamentous 
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phage N2 domain translationally fused to the N-terminus of the scFv displayed by the 

phage. Another display method known in the art, which may be used to isolate 

binding entities is the ribosome display method (reviewed in Groves & Osbourn, 

Expert Opin Biol Ther. 2005, 5:125 if; Lipovsek & Pluckthun, J Immunol Methods 

5 2004, 290:52 if). In order to demonstrate binding of scFv phage particles to a 1-27 

CD3E-Fc fusion protein a phage library carrying the cloned scFv-repertoire can be 

harvested from the respective culture supernatant by PEG (polyethyleneglycole). 

ScFv phage particles may be incubated with immobilized CD& Fc fusion protein. The 

immobilized CD& Fc fusion protein may be coated to a solid phase. Binding entities 

10 can be eluted and the eluate can be used for infection of fresh uninfected bacterial 

hosts. Bacterial hosts successfully transduced with a phagemid copy, encoding a 

human 	scFv-fragment, 	can 	be 	selected 	again 	for 	carbenicillin 	resistance 	and 

subsequently infected with e.g. VCMS 13 helper phage to start the second round of 

antibody display and in vitro selection. A total of 4 to 5 rounds of selections is carried 

15 out, normally. The binding of isolated binding entities can be tested on CD3 epsilon 

positive Jurkat cells, HPBaII cells, PBMCs or transfected eukaryotic cells that carry 

the N-terminal CD& sequence fused to surface displayed EpCAM using a flow 

cytometric assay (see WO 2008/119567). 

Preferably, the above method may be a method, wherein the fragment of the 

20 extracellular domain of CD& consists of one or more fragments of a polypeptide 

having an amino acid sequence of any one depicted in SEQ ID NOs. 2, 4, 6 or 8. 

More preferably, said fragment is 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 

22, 23, 24, 25, 26, 27 amino acid residues in length. 

This method of identification of a bispecific single chain antibody molecule may be a 

25 method 	of screening 	a 	plurality 	of bispecific 	single 	chain 	antibody 	molecules 

comprising a cross-species specific binding domain binding to an epitope of human 

and non-chimpanzee primate CD38. Alternatively, the method of identification is a 

method 	of 	purification/isolation 	of 	a 	bispecific 	single 	chain 	antibody 	molecule 

comprising a cross-species specific binding domain binding to an epitope of human 

30 and non-chimpanzee primate CD38. 

Furthermore, the invention provides for a composition comprising a bispecific single 

chain antibody molecule of the invention or a bispecific single chain antibody as 
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produced 	by the 	process 	disclosed 	above. 	Preferably, 	said 	composition 	is 	a 

pharmaceutical composition. 

The invention provides also for a bispecific single chain antibody molecule as defined 

5 herein, or produced according to the process as defined herein, wherein said 

bispecific single chain antibody molecule is for use in the prevention, treatment or 

amelioration of cancer. Preferably, said cancer is a solid tumor, more preferably a 

carcinoma or prostate cancer. It is preferred that the bispecific single chain is further 

comprising suitable formulations of carriers, stabilizers and/or excipients. Moreover, it 

10 is preferred that said bispecific single chain antibody molecule is suitable to be 

administered in combination with an additional drug. Said drug may be a non-

proteinaceous compound or a proteinaceous compound and may be administered 

simultaneously 	or 	non-simultaneously with 	the 	bispecific 	single 	chain 	antibody 

molecule as defined herein. 

15 

In accordance with the invention, the term "pharmaceutical composition" relates to a 

composition for administration to a patient, preferably a human patient. The particular 

preferred pharmaceutical composition of this invention comprises bispecific single 

chain antibodies directed against and generated against context-independent CD3 

20 epitopes. 	Preferably, 	the 	pharmaceutical 	composition 	comprises 	suitable 

formulations of carriers, stabilizers and/or excipients. In a preferred embodiment, the 

pharmaceutical composition comprises a composition for parenteral, transdermal, 

intraluminal, 	intraarterial, 	intrathecal 	and/or 	intranasal 	administration 	or by direct 

injection into tissue. It is in particular envisaged that said composition is administered 

25 to a patient via infusion or injection. Administration of the suitable compositions may 

be effected by different ways, e.g., by intravenous, intraperitoneal, subcutaneous, 

intramuscular, 	topical 	or 	intradermal 	administration. 	In 	particular, 	the 	present 

invention provides for an uninterrupted administration of the suitable composition. As 

a non-limiting example, uninterrupted, i.e. continuous administration may be realized 

30 by a small pump system worn by the patient for metering the influx of therapeutic 

agent into the body of the patient. The pharmaceutical composition comprising the 

bispecific single chain antibodies directed against and generated against context-

independent CD3 epitopes of the invention can be administered by using said pump 

systems. Such pump systems are generally known in the art, and commonly rely on 

58 



WO 2011/121110 
	

PCT/EP2011/055104 

periodic exchange of cartridges containing the therapeutic agent to be infused. When 

exchanging the cartridge in such a pump system, a temporary interruption of the 

otherwise uninterrupted flow of therapeutic agent into the body of the patient may 

ensue. In such a case, the phase of administration prior to cartridge replacement and 

5 the phase of administration following cartridge replacement would still be considered 

within the meaning of the pharmaceutical means and methods of the invention 

together make up one "uninterrupted administration" of such therapeutic agent. 

The continuous or uninterrupted 	administration 	of these 	bispecific single chain 

antibodies 	directed 	against 	and 	generated 	against 	context-independent 	CD3 

10 epitopes of this invention may be intravenuous or subcutaneous by way of a fluid 

delivery device or small pump system including a fluid driving mechanism for driving 

fluid out of a 	reservoir and 	an 	actuating 	mechanism for actuating the driving 

mechanism. Pump systems for subcutaneous administration may include a needle or 

a cannula for penetrating the skin of a patient and delivering the suitable composition 

15 into the patient's body. Said pump systems may be directly fixed or attached to the 

skin of the patient independently of a vein, artery or blood vessel, thereby allowing a 

direct contact between the pump system and the skin of the patient. The pump 

system can be attached to the skin of the patient for 24 hours up to several days. The 

pump system may be of small size with a reservoir for small volumes. As a non- 

20 limiting 	example, 	the 	volume 	of the 	reservoir for 	the 	suitable 	pharmaceutical 

composition to be administered can be between 0.1 and 50 ml. 

The continuous administration may be transdermal by way of a patch worn on the 

skin and replaced at intervals. One of skill in the art is aware of patch systems for 

drug delivery suitable for this purpose. It is of note that transdermal administration is 

25 especially 	amenable 	to 	uninterrupted 	administration, 	as 	exchange 	of 	a 	first 

exhausted patch can advantageously be accomplished simultaneously with the 

placement of a 	new, 	second 	patch, for example on the surface of the skin 

immediately adjacent to the first exhausted patch and immediately prior to removal of 

the first exhausted patch. Issues of flow interruption or power cell failure do not arise. 

30 

The composition of the present invention, comprising in particular bispecific single 

chain antibodies directed against and generated against context-independent CD3 

epitopes may further comprise a pharmaceutically acceptable carrier. Examples of 

suitable pharmaceutical carriers are well known in the art and include solutions, e.g. 
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phosphate buffered saline solutions, water, emulsions, such as oil/water emulsions, 

various types of wetting 	agents, 	sterile solutions, 	liposomes, 	etc. 	Compositions 

comprising such carriers can be formulated by well known conventional methods. 

Formulations can comprise carbohydrates, 	buffer solutions, amino acids and/or 

5 

10 

surfactants. 	Carbohydrates 	may 	be 	non-reducing 	sugars, 	preferably trehalose, 

sucrose, octasulfate, sorbitol or xylitol. Such formulations may be used for continuous 

administrations which may be intravenuous or subcutaneous with and/or without 

pump systems. Amino acids may be charged amino acids, preferably lysine, lysine 

acetate, 	arginine, 	glutamate 	and/or 	histidine. 	Surfactants 	may 	be 	detergents, 

preferably with a molecular weight of >1.2 KD and/or a polyether, preferably with a 

molecular weight of >3 KD. Non-limiting examples for preferred detergents are 

Tween 20, Tween 40, Tween 60, Tween 80 or Tween 85. Non-limiting examples for 

preferred polyethers are PEG 3000, PEG 3350, PEG 4000 or PEG 5000. Buffer 

systems used in the present invention can have a preferred pH of 5-9 and may 

15 comprise citrate, succinate, phosphate, histidine and acetate. The compositions of 

the present invention can be administered to the subject at a suitable dose which can 

be determined e.g. by dose escalating studies by administration of increasing doses 

of the bispecific single chain antibody molecule of the invention exhibiting cross- 

species 	specificity described 	herein 	to 	non-chimpanzee 	primates, 	for 	instance 

20 macaques. As set forth above, the bispecific single chain antibody molecule of the 

invention exhibiting cross-species specificity described herein can be advantageously 

used in identical form in preclinical testing in non-chimpanzee primates and as drug 

in humans. These compositions can also be administered in combination with other 

proteinaceous and non-proteinaceous drugs. These drugs may be administered 

25 

30 

simultaneously with the composition comprising the bispecific single chain antibody 

molecule 	of 	the 	invention 	as 	defined 	herein 	or 	separately 	before 	or 	after 

administration of said polypeptide in timely defined intervals and doses. The dosage 

regimen will be determined by the attending physician and clinical factors. As is well 

known in the medical arts, dosages for any one patient depend upon many factors, 

including the patient's size, body surface area, age, the particular compound to be 

administered, sex, time and route of administration, general health, and other drugs 

being administered concurrently. Preparations for parenteral administration include 

sterile aqueous or non-aqueous solutions, suspensions, and emulsions. Examples of 

non-aqueous solvents are propylene glycol, polyethylene glycol, vegetable oils such 
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as olive oil, and injectable organic esters such as ethyl oleate. Aqueous carriers 

include water, 	alcoholic/aqueous 	solutions, 	emulsions or suspensions, 	including 

saline and buffered media. Parenteral vehicles include sodium chloride solution, 

Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's, or fixed oils. 

5 Intravenous vehicles include fluid and nutrient replenishers, electrolyte replenishers 

(such as those based on Ringer's dextrose), and the like. Preservatives and other 

additives may also be present such as, for example, antimicrobials, anti-oxidants, 

chelating agents, inert gases and the like. In addition, the composition of the present 

invention 	might 	comprise 	proteinaceous 	carriers, 	like, 	e.g., 	serum 	albumin 	or 

10 

15 

immunoglobulin, preferably of human origin. It is envisaged that the composition of 

the invention might comprise, 	in addition to the bispecific single chain antibody 

molecule of the invention defined herein, further biologically active agents, depending 

on the intended use of the composition. Such agents might be drugs acting on the 

gastro-intestinal system, drugs acting as cytostatica, drugs preventing hyperurikemia, 

drugs 	inhibiting 	immunoreactions 	(e.g. 	corticosteroids), 	drugs 	modulating 	the 

inflammatory response, drugs acting on the circulatory system and/or agents such as 

cytokines known in the art. 

The biological activity of the pharmaceutical composition defined herein can be 

determined 	for 	instance 	by 	cytotoxicity 	assays, 	as 	described 	in 	the 	following 

20 examples, in WO 99/54440 or by Schlereth et al. (Cancer Immunol. Immunother. 20 

(2005), 1 — 12). "Efficacy" or "in vivo efficacy" as used herein refers to the response 

to 	therapy 	by 	the 	pharmaceutical 	composition 	of 	the 	invention, 	using 	e.g. 

standardized NCI response criteria. The success or in vivo efficacy of the therapy 

using a pharmaceutical composition of the invention refers to the effectiveness of the 

25 composition for its intended purpose, i.e. the ability of the composition to cause its 

desired effect, i.e. depletion of pathologic cells, e.g. tumor cells. The in vivo efficacy 

may be monitored by established standard methods for the respective disease 

entities 	including, 	but 	not 	limited 	to 	white 	blood 	cell 	counts, 	differentials, 

Fluorescence Activated Cell Sorting, bone marrow aspiration. In addition, various 

30 disease 	specific 	clinical 	chemistry 	parameters 	and 	other 	established 	standard 

methods may be used. Furthermore, computer-aided tomography, X-ray, nuclear 

magnetic resonance tomography (e.g. for National Cancer Institute-criteria based 

response assessment [Cheson BD, Horning SJ, Coiffier B, Shipp MA, Fisher RI, 

Connors JM, 	Lister TA, Vose J, 	Grillo-Lopez A, 	Hagenbeek A, 	Cabanillas 	F, 
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Klippensten D, Hiddemann W, Castellino R, Harris NL, Armitage JO, Carter W, 

Hoppe R, Canellos GP. Report of an international workshop to standardize response 

criteria for non-Hodgkin's lymphomas. NCI Sponsored International Working Group. J 

Clin Oncol. 1999 Apr;17(4):1244]), positron-emission tomography scanning, white 

5 blood cell counts, differentials, Fluorescence Activated Cell Sorting, bone marrow 

aspiration, 	lymph 	node 	biopsies/histologies, 	and 	various 	cancer specific clinical 

chemistry parameters (e.g. lactate dehydrogenase) and other established standard 

methods may be used. 

10 Another major challenge in the development of drugs such as the pharmaceutical 

composition 	of the 	invention 	is 	the 	predictable 	modulation 	of pharmacokinetic 

properties. To this end, a pharmacokinetic profile of the drug candidate, i.e. a profile 

of the pharmacokinetic parameters that effect the ability of a particular drug to treat a 

given condition, is established. Pharmacokinetic parameters of the drug influencing 

15 the ability of a drug for treating a certain disease entity include, but are not limited to: 

half-life, volume of distribution, hepatic first-pass metabolism and the degree of blood 

serum binding. The efficacy of a given drug agent can be influenced by each of the 

parameters mentioned above. 

"Half-life" means the time where 50% of an administered drug are eliminated through 

20 biological processes, e.g. metabolism, excretion, etc. 

By 	"hepatic first-pass 	metabolism" 	is 	meant the 	propensity of a 	drug 	to 	be 

metabolized upon first contact with the liver, i.e. during its first pass through the liver. 

25 

"Volume of distribution" means the degree of retention of a drug throughout the 

various compartments of the body, like e.g. intracellular and extracellular spaces, 

tissues and organs, etc. and the distribution of the drug within these compartments. 

"Degree of blood serum binding" means the propensity of a drug to interact with and 

bind to blood serum proteins, such as albumin, leading to a reduction or loss of 

biological activity of the drug. 

30 

Pharmacokinetic 	parameters 	also 	include 	bioavailability, 	lag 	time 	(Tlag), 	Tmax, 

absorption rates, more onset and/or Cmax for a given amount of drug administered. 

"Bioavailability" means the amount of a drug in the blood compartment. 

"Lag time" means the time delay between the administration of the drug and its 

detection and measurability in blood or plasma. 
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"Tmax" is the time after which maximal blood concentration of the drug is reached, 

and "Cmax" is the blood concentration maximally obtained with a given drug. The 

time to reach a blood or tissue concentration of the drug which is required for its 

biological effect is influenced by all parameters. 	Pharmacokinetik parameters of 

5 bispecific single chain antibodies exhibiting cross-species specificity, which may be 

determined in preclinical animal testing in non-chimpanzee primates as outlined 

above are also set forth e.g. in the publication by Schlereth et al. (Cancer Immunol. 

Immunother. 20 (2005), 1 — 12). 

10 The term "toxicity" as used herein refers to the toxic effects of a drug manifested in 

adverse events or severe adverse events. These side events might refer to a lack of 

tolerability of the drug in general and/or a lack of local tolerance after administration. 

Toxicity could also include teratogenic or carcinogenic effects caused by the drug. 

15 The 	term 	"safety", 	"in 	vivo 	safety" 	or "tolerability" 	as 	used 	herein 	defines 	the 

administration 	of a drug without inducing 	severe adverse events directly after 

administration (local tolerance) and during a longer period of application of the drug. 

20 

"Safety", "in vivo safety" or "tolerability" can be evaluated e.g. at regular intervals 

during the treatment and follow-up period. Measurements include clinical evaluation, 

e.g. 	organ 	manifestations, 	and 	screening 	of 	laboratory 	abnormalities. 	Clinical 

evaluation may be carried out and deviating to normal findings recorded/coded 

according to NCI-CTC and/or MedDRA standards. Organ manifestations may include 

criteria 	such 	as 	allergy/immunology, 	blood/bone 	marrow, 	cardiac 	arrhythmia, 

coagulation and the like, as set forth e.g. in the Common Terminology Criteria for 

25 adverse events v3.0 (CTCAE). Laboratory parameters which may be tested include 

for instance haematology, clinical chemistry, coagulation profile and urine analysis 

and examination of other body fluids such as serum, plasma, lymphoid or spinal fluid, 

liquor and the like. Safety can thus be assessed e.g. by physical examination, 

imaging techniques (i.e. ultrasound, x-ray, CT scans, Magnetic Resonance Imaging 

30 (MRI), other measures with technical devices (i.e. electrocardiogram), vital signs, by 

measuring 	laboratory parameters and 	recording adverse events. 	For example, 

adverse events in non-chimpanzee primates in the uses and methods according to 

the invention may be examined by histopathological and/or histochemical methods. 
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The term "effective and non-toxic dose" as used herein refers to a tolerable dose of 

the bispecific single chain antibody as defined herein which is high enough to cause 

depletion of pathologic cells, tumor elimination, tumor shrinkage or stabilization of 

disease without or essentially without major toxic effects. Such effective and non- 

5 toxic doses may be determined e.g. by dose escalation studies described in the art 

and should be below the dose inducing severe adverse side events (dose limiting 

toxicity, DLT). 

The above terms are also referred to e.g. in the Preclinical safety evaluation of 

10 biotechnology-derived pharmaceuticals S6; 	ICH 	Harmonised Tripartite Guideline; 

ICH Steering Committee meeting on July 16, 1997. 

Moreover, the invention 	relates to a 	pharmaceutical 	composition 	comprising 	a 

bispecific single chain antibody molecule of this invention or produced according to 

15 the process according to the invention for the prevention, treatment or amelioration of 

cancer. Preferably, said cancer is a solid tumor, preferably a carcinoma or prostate 

cancer. 	Preferably, 	said 	pharmaceutical 	composition 	further comprises 	suitable 

formulations of carriers, stabilizers and/or excipients. 

20 A further aspect of the invention relates to a use of a bispecific single chain antibody 

molecule/polypeptide as defined herein above or produced according to a process 

defined herein above, for the preparation of a pharmaceutical composition for the 

prevention, 	treatment or amelioration 	of a disease. 	Preferably, 	said 	disease 	is 

cancer. More preferably, said cancer is a solid tumor, preferably a carcinoma or 

25 prostate cancer. 

In another preferred embodiment of use of the bispecific single chain antibody 

molecule 	of the 	invention 	said 	pharmaceutical 	composition 	is 	suitable 	to 	be 

administered in combination with an additional drug, i.e. as part of a co-therapy. In 

30 said 	co-therapy, 	an 	active 	agent 	may 	be 	optionally 	included 	in 	the 	same 

pharmaceutical composition as the bispecific single chain antibody molecule of the 

invention, or may be included in a separate pharmaceutical composition. In this latter 

case, said separate pharmaceutical composition is suitable for administration prior to, 

simultaneously as or following administration of said pharmaceutical composition 
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comprising 	the 	bispecific single chain 	antibody molecule of the 	invention. 	The 

additional 	drug 	or 	pharmaceutical 	composition 	may 	be 	a 	non-proteinaceous 

compound or a proteinaceous compound. In the case that the additional drug is a 

proteinaceous compound, it is advantageous that the proteinaceous compound be 

5 capable of providing an activation signal for immune effector cells. 

Preferably, said proteinaceous compound or non-proteinaceous compound may be 

administered simultaneously or non-simultaneously with the bispecific single chain 

antibody molecule of the invention, a nucleic acid molecule as defined hereinabove, 

a vector as defined as defined hereinabove, or a host as defined as defined 

10 hereinabove. 

Another aspect of the invention relates to a method for the prevention, treatment or 

amelioration of a disease in a subject in the need thereof, said method comprising 

the step of administration of an effective amount of a pharmaceutical composition of 

15 the invention. Preferably, said disease is cancer. Preferably, said cancer is a solid 

tumor, preferably a carcinoma or prostate cancer. 

In another preferred embodiment of the method of the invention said pharmaceutical 

composition is suitable to be administered in combination with an additional drug, i.e. 

20 as part of a co-therapy. In said co-therapy, an active agent may be optionally 

included in the same pharmaceutical composition as the bispecific single chain 

antibody molecule of the invention, or may be included in a separate pharmaceutical 

composition. In this latter case, said separate pharmaceutical composition is suitable 

for administration 	prior to, 	simultaneously as or following 	administration of said 

25 pharmaceutical composition comprising the bispecific single chain antibody molecule 

of the invention. The additional drug or pharmaceutical composition may be a non- 

proteinaceous compound or a proteinaceous compound. 	In the case that the 

additional 	drug 	is 	a 	proteinaceous 	compound, 	it 	is 	advantageous 	that 	the 

proteinaceous compound be capable of providing an activation signal for immune 

30 effector cells. 

Preferably, said proteinaceous compound or non-proteinaceous compound may be 

administered simultaneously or non-simultaneously with the bispecific single chain 

antibody molecule of the invention, a nucleic acid molecule as defined hereinabove, 
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a vector as defined as defined hereinabove, or a host as defined as defined 

hereinabove. 

It is preferred for the above described method of the invention that said subject is a 

5 human. 

In a further aspect, the invention relates to a kit comprising a bispecific single chain 

antibody molecule of the invention, a nucleic acid molecule of the invention, a vector 

of the invention, or a host of the invention. 

10 

These and other embodiments are disclosed and encompassed by the description 

and Examples of the present invention. Recombinant techniques and methods in 

immunology are described e.g. in Sambrook et al. Molecular Cloning: A Laboratory 

Manual; 	Cold 	Spring 	Harbor 	Laboratory 	Press, 	3rd 	edition 	2001; 	Lefkovits; 

15 Immunology Methods Manual; The Comprehensive Sourcebook of Techniques; 

Academic Press, 1997; Golemis; Protein-Protein Interactions: A Molecular Cloning 

Manual; Cold Spring Laboratory Press, 2002. Further literature concerning any one 

of the antibodies, methods, uses and compounds to be employed in accordance with 

the present invention may be retrieved from public libraries and databases, using for 

20 example electronic devices. For example, the public database "Medline", available on 

the 	Internet, 	may 	be 	utilized, 	for 	example 	under 

http://www.ncbi.nlm.nih.gov/PubMed/medline.html. Further databases and addresses 

such as http://www.ncbi.nlm.nih.gov/ or listed at the EMBL-services homepage under 

http://www.embl.de/services/index.html  are known to the person skilled in the art and 

25 can also be obtained using, e. g., http://www. google.com. 

The figures show: 

Figure 1 

FAGS binding analysis of the designated cross-species specific bispecific single 

30 chain constructs to CHO cells transfected with the human PSMA, human CD3+  T cell 

line HPB-ALL, CHO cells transfected with macaque PSMA and a macaque T cell line 

4119 LnPx. The FAGS staining is performed as described in Example 2.1. The thick 

line represents cells incubated with cell culture supernatant that are subsequently 

incubated with the anti-his antibody and the PE labeled detection antibody. The thin 
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histogram line reflects the negative control: cells only incubated with the anti-his 

antibody and the detection antibody. 

Figure 2: 

Cytotoxic activity induced by the designated cross-species specific bispecific single 

5 chain constructs redirected to indicated target cell lines. Stimulated CD4-/CD56-

human T cells are used as effector cells, CHO cells transfected with human PSMA as 

target cells. The assay is performed as described in Example 2.2. 

The present invention is additionally described by way of the following illustrative 

10 non-limiting examples that provide a better understanding of the present invention 

and of its many advantages. 

EXAMPLES 

15 1. Generation and characterization of PSMA and CD3 cross-species specific 

bispecific single chain antibody molecules 

1.1 Cloning and expression of human PSMA antigen on CHO cells 

The sequence of the human PSMA antigen ('AY101595', Homo sapiens prostate-

specific membrane antigen mRNA, complete cds, National Center for Biotechnology 

20 Information, 	http://www.ncbi.nlm.nih.gov/entrez) 	was 	used 	to 	obtain 	a 	synthetic 

molecule by gene synthesis according to standard protocols. The gene synthesis 

fragment was also designed as to contain a Kozak site for eukaryotic expression of 

the construct and restriction sites at the beginning and the end of the DNA. The 

introduced restriction sites Xbal at the 5' end and Sall at the 3' end were utilised 

25 during the cloning 	step into the expression 	plasmid designated 	pEFDHFR as 

described in Mack et al. (Mack M et al., Proc Natl Acad Sci U S A 1995;92:7021-5. 

and 	Raum et al. Cancer Immunol 	Immunother (2001) 50(3)). After sequence 

verification the plasmid was used to transfect CHO/dhfr- cells as follows. A sequence 

verified plasmid was used to transfect CHO/dhfr- cells (ATCC No. CRL 9096; 

30 cultivated in RPMI 1640 with stabilized glutamine obtained from Biochrom AG Berlin, 

Germany, supplemented with 10% FCS, 1% penicillin/streptomycin all obtained from 

Biochrom AG Berlin, Germany and nucleosides from a stock solution of cell culture 

grade reagents obtained from Sigma-Aldrich Chemie GmbH, Taufkirchen, Germany, 

to a final concentration of 10 pg/ml Adenosine, 10 pg/ml Deoxyadenosine and 10 
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pg/ml Thymidine, in an incubator at 37 °C, 95% humidity and 7% CO2). Transfection 

was performed using the PolyFect Transfection Reagent (Qiagen GmbH, Hilden, 

Germany) and 5 pg of plasmid DNA according to the manufacturer's protocol. After a 

cultivation of 24 hours cells were washed once with PBS and again cultivated in the 

5 aforementioned cell culture medium except that the medium was not supplemented 

with nucleosides and dialysed FCS (obtained from Biochrom AG Berlin, Germany) 

was used. Thus the cell culture medium did not contain nucleosides and thereby 

selection 	was 	applied 	on 	the 	transfected 	cells. 	Approximately 	14 	days 	after 

transfection the outgrowth of resistant cells was observed. After an additional 7 to 14 

10 days the transfectants were tested positive for expression of the construct via FAGS. 

Eukaryotic 	protein 	expression 	in 	DHFR deficient 	CHO 	cells 	is 	performed 	as 

described 	by 	Kaufmann 	R.J. 	(1990) 	Methods 	Enzymol. 	185, 	537-566. 	Gene 

amplification 	of 	the 	construct 	is 	induced 	by 	increasing 	concentrations 	of 

methothrexate (MTX) to a final concentration of up to 20 nM MTX 

15 1.2 Cloning and expression of macaque PSMA antigen on CHO cells 

The cDNA sequence of macaque PSMA (cynomolgus) was obtained by a set of five 

PCRs on cDNA from macaque monkey prostate prepared according to standard 

protocols. The following reaction conditions: 1 cycle at 94°C for 2 minutes followed by 

40 cycles with 94°C for 1 	minute, 52°C for 1 	minute and 72°C for 1.5 minutes 

20 followed by a terminal cycle of 72°C for 3 minutes and the following primers were 

used: 

• forward primer: 5'-cactgtggcccaggttcgagg-3' (SEQ ID NO. 213) 

reverse primer: 5'-gacataccacacaaattcaatacgg-3' (SEQ ID NO. 214) 

• forward primer: 5'-gctctgctcgcgccgagatgtgg-3' (SEQ ID NO. 215) 

25 reverse primer: 5'-acgctggacaccacctccagg-3' (SEQ ID NO. 216) 

• forward primer: 5'-ggttctactgagtgggcagagg-3' (SEQ ID NO. 217) 

reverse primer: 5'-acttgttgtggctgcttggagc-3' (SEQ ID NO. 218) 

• forward primer: 5'-gggtgaagtcctatccagatgg-3' (SEQ ID NO. 219) 

reverse primer: 5'-gtgctctgcctgaagcaattcc-3' (SEQ ID NO. 220) 

30 • forward primer: 5'-ctcggcttcctcttcgggtgg-3' (SEQ ID NO. 221) 

reverse primer: 5'-gcatattcatttgctgggtaacctgg-3' (SEQ ID NO. 222) 

These 	PCRs generated 	five overlapping fragments, 	which 	were 	isolated 	and 

sequenced according to standard protocols using the PCR primers, and thereby 
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provided a portion of the cDNA sequence coding macaque PSMA from codon 3 to 

the last codon of the mature protein. To generate a construct for expression of 

macaque PSMA a cDNA fragment was obtained by gene synthesis according to 

standard protocols (the cDNA and amino acid sequence of the construct is listed 

5 under SEQ ID 223 and 224). In this construct the coding sequence of macaque 

PSMA from amino acid 3 to the last amino acid of the mature PSMA protein followed 

by a stop codon was fused in frame to the coding sequence of the first two amino 

acids of the human PSMA protein. The gene synthesis fragment was also designed 

as to contain a Kozak site for eukaryotic expression of the construct and restriction 

10 sites at the beginning and the end of the fragment containing the cDNA. The 

introduced restriction sites, Xbal at the 5' end and Sall at the 3' end, were utilised in 

the following cloning procedures. The gene synthesis fragment was cloned via Xbal 

and Sall into a plasmid designated pEF-DHFR following standard protocols. The 

aforementioned 	procedures were 	carried 	out 	according 	to 	standard 	protocols 

15 (Sambrook, 	Molecular Cloning; A Laboratory Manual, 	3rd 	edition, 	Cold 	Spring 

Harbour Laboratory Press, Cold Spring Harbour, New York (2001)). A clone with 

sequence-verified nucleotide sequence was transfected into DHFR deficient CHO 

cells for eukaryotic expression of the construct. Eukaryotic protein expression in 

DHFR deficient CHO cells was performed as described by Kaufmann R.J. (1990) 

20 Methods Enzymol. 185, 537-566. Gene amplification of the construct was induced by 

increasing concentrations of methotrexate (MTX) to a final concentration of up to 

20 nM MTX. 

Example 2 

2.1 	Flow cytometric binding analysis of the PSMA and CD3 cross-species 

25 specific bispecific antibodies 

In order to test the functionality of the cross-species specific bispecific antibody 

constructs with regard to binding capability to human and macaque PSMA and to 

human and macaque CD3, a FAGS analysis was performed. For this purpose the 

CHO cells transfected with human PSMA and human CD3 positive T cell leukemia 

30 cell line HPB-ALL (DSMZ, Braunschweig, ACC483) were used to check the binding 

to human antigens. The binding reactivity to macaque antigens was tested by using 

the generated macaque PSMA transfectant and a macaque T cell line 4119LnPx 

(kindly 	provided 	by 	Prof 	Fickenscher, 	Hygiene 	Institute, 	Virology, 	Erlangen- 
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Nuernberg; published in Knappe A, et al., and Fickenscher H., Blood 2000, 95, 3256- 

61). 

The flow cytrometric analysis was performed as follows: 

5 200.000 cells of the respective cell lines were incubated for 30 min on ice with 50 pl 

of the purified protein of the cross-species specific bispecific antibody constructs (2 

pg/ml) or cell culture supernatant of transfected cells expressing the cross-species 

specific bispecific antibody constructs. The cells were washed twice in PBS with 2% 

FCS and binding of the construct was detected with a murine anti-His antibody 

10 (Penta His antibody; Qiagen; diluted 1:20 in 50 pl PBS with 2% FCS). After washing, 

bound 	anti-His antibodies were detected with 	an 	Fc gamma-specific antibody 

(Dianova) 	conjugated 	to 	phycoerythrin, 	diluted 	1:100 	in 	PBS 	with 	2% 	FCS. 

Supernatant of untransfected CHO cells was used as negative control for binding to 

the T cell lines. A single chain construct with irrelevant target specificity was used as 

15 negative control for binding to the PSMA transfected CHO cells. 

20 

Flow cytometry was performed on a FACS-Calibur apparatus; the CellQuest software 

was 	used 	to 	acquire 	and 	analyze 	the 	data 	(Becton 	Dickinson 	biosciences, 

Heidelberg). 	FAGS staining 	and 	measuring 	of the fluorescence 	intensity were 

performed as described in Current Protocols in Immunology (Coligan, Kruisbeek, 

Margulies, Shevach and Strober, Wiley-Interscience, 2002). 

The bispecific binding of the single chain molecules, which are cross-species specific 

for PSMA and cross-species specific for human and macaque CD3 was clearly 

detectable as shown in Figure 1. In the FAGS analysis all constructs showed binding 

25 to CD3 and PSMA as compared to the respective negative controls. Cross-species 

specificity of the bispecific antibodies to human and macaque CD3 and and to human 

and macaque PSMA antigens was demonstrated. 

2.2 	Bioactivity of PSMA and CD3 cross-species specific bispecific single 

30 chain antibodies 

Bioactivity of the generated bispecific single chain antibodies was analyzed by 

chromium 51 (51Cr) release in vitro cytotoxicity assays using human PSMA positive 

cell line CHO cells. As effector cells stimulated human CD4/CD56 depleted PBMC 

are used. 
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Generation of the stimulated CD4/CD56 depleted PBMC was performed as follows: 

5 

Coating of a Petri dish (145 mm diameter, Greiner bio-one GmbH, Frickenhausen) 

was carried out with a commercially available anti-CD3 specific antibody (e.g. OKT3, 

Othoclone) in a final concentration of 1 pg/ml for 1 hour at 37°C. Unbound protein 

was removed by one washing step with PBS. The fresh PBMC were isolated from 

peripheral blood (30 — 50 ml human blood) by Ficoll gradient centrifugation according 

to standard protocols. 3 — 5 x 107  PBMC were added to the precoated petri dish in 

10 

120 ml of RPMI 1640 with stabilized glutamine / 10% FCS / IL-2 20 U/ml (Proleukin, 

Chiron) and stimulated for 2 days. On the third day the cells were collected and 

washed once with RPMI 1640. IL-2 was added to a final concentration of 20 U/ml and 

the cells were cultivated again for one day in the same cell culture medium as above. 

By depletion of CD4+ T cells and CD56+ NK cells according to standard protocols 

CD8+ cytotoxic T lymphocytes (CTLs) were enriched. 

15 

Target cells were washed twice with PBS and labelled with 11.1 MBq 51Cr in a final 

volume of 100 pl RPMI with 50% FCS for 45 minutes at 37°C. Subsequently the 

labelled target cells were washed 3 times with 5 ml RPMI and then used in the 

cytotoxicity assay. The assay was performed in a 96 well plate in a total volume of 

20 250p1 supplemented RPMI (as above) with an E:T ratio 10:1. 1 pg/ml of the cross-

species specific bispecific single chain antibody molecules and 20 threefold dilutions 

thereof were applied. The assay time was 18 hours and cytotoxicity was measured 

as relative values of released chromium in the supernatant related to the difference 

of maximum lysis (addition of Triton-X) and spontaneous lysis (without effector cells). 

25 All measurements were done in quadruplicates. Measurement of chromium activity in 

the supernatants was performed with a Wizard 3" gamma counter (Perkin Elmer Life 

Sciences GmbH, Köln, Germany). Analysis of the experimental data was performed 

with Prism 5 for Windows (version 5.01, GraphPad Software Inc., San Diego, 

California, USA). Sigmoidal dose response curves typically have R2  values >0.90 as 

30 determined by the software. EC50  values calculated by the analysis program were 

used for comparison of bioactivity. 
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As shown in Figure 2, all of the generated cross-species specific bispecific single 

chain antibody constructs demonstrate cytotoxic activity against human 	PSMA 

positive target cells elicited by stimulated human CD4/CD56 depleted PBMC. 

5 Example 3: Binding analysis of scFvs against various cell lines 

3.1. Expression of single chain antibody constructs in E.coli 

The scFv molecules EpCAM 4-7 (WO 99/25818), PM74-G3, PM52-H3, PM52-C3, 

PM75-A10 and PM91-B6 are expressed by use of the plasmid pComb3H5BFlag/His 

wherein the expression constructs (e.g. scFv) include the Flag-tag (DYKDDDDK) and 

10 the His6-tag. The plasmid DNA of each scFv molecule is transformed into 100 pl heat 

shock 	competent 	E. 	coli 	TG1 	and 	plated 	onto 	carbenicillin 	LB-agar. 	E. 	coli 

transformed with pComb3H5BFlag/His containing a VL-and VH-segment produce 

soluble scFv in sufficient amounts after induction with 1 mM IPTG. Due to a suitable 

signal sequence, the scFv-chain is exported into the periplasma where it folds into a 

15 functional conformation. 

Single E. coli TG1 bacterial colonies from the transformation plates are picked for 

periplasmic 	small 	scale 	preparations 	and 	grown 	in 	SB-medium 	(e.g. 	10 	ml) 

supplemented with 20 mM MgCl2  and carbenicillin 50pg/m1 (and re-dissolved in PBS 

20 

(e.g. 1 ml) after harvesting. By four rounds of freezing at —70°C and thawing at 37°C, 

the outer membrane of the bacteria is destroyed by temperature shock and the 

soluble periplasmic proteins including the scFvs are released into the supernatant. 

After elimination of intact cells and cell-debris by centrifugation, the supernatant 

containing the anti-PSMA scFvs is collected and used for the determination of 

binding to different cell lines. 

25 

3.2. Flow cytometric binding analysis of single chain antibody constructs to 

various cell lines 

Periplasmic preparations of E. coli clones producing the scFv molecules EpCAM 4-7, 

PM74-G3, PM52-H3, PM52-C3, PM75-A10 and PM91-B6 are used to examine 

30 specific binding to human PSMA or human EpCAM transfected cell lines. As negative 

control untransfected CHO cell are used. 

For flow cytometry 2,5x105  cells are incubated with 50 pl of scFv periplasmic 

preparation. The binding of scFv to the cells is detected with an anti-His antibody 

(Penta-His Antibody, BSA free, Qiagen GmbH, Hilden, FRG) at 2 pg/ml in 50 pl PBS 
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with 2% FCS. As a second step reagent a R-Phycoerythrin-conjugated affinity 

purified F(ab')2 fragment, goat anti-mouse IgG (Fc-gamma fragment specific), diluted 

1:100 in 50 pl PBS with 2% FCS (Dianova, Hamburg, FRG) is used. The samples are 

measured on a FACSscan (BD biosciences, Heidelberg, FRG). 

	

5 	Flow cytometry is performed on a FACS-Calibur apparatus; the CellQuest software is 

used to acquire and analyze the data (Becton Dickinson biosciences, Heidelberg). 

FAGS staining and 	measuring of the fluorescence intensity are performed as 

described 	in 	Current 	Protocols 	in 	Immunology 	(Coligan, 	Kruisbeek, 	Margulies, 

Shevach and Strober, Wiley-Interscience, 2002). 

	

10 	scFv EpCAM 4-7 showed strong binding to the human EpCAM transfected CHO cell 

line but no significant binding to human PSMA transfected or untransfected cells. In 

contrast scFvs PM74-G3, PM52-H3, PM52-C3, PM75-A10 and PM91-B6 showed 

strong binding to human PSMA transfected CHO cells but not to human EpCAM 

transfected or untransfected CHO cells.(The binding results of the periplasmatic cell 

	

15 	extracts of the respective scFvs on the different transfected cell lines are listed in 

table 1). 

Table 1: 	Results of FAGS analysis: 	̀+' 	indicates 	binding 	signal,'—` 	indicates 	no 

significant binding signal 

SEQ ID 
(nucl/prot) 

scFv constructs 

EpCAM 
transfected 
CHO cells 

PSMA 
transfected 
CHO cells 

untransfected 
CHO cells 

EpCAM 4-7 + - - 

PM74-G3 - + - 
PM52-C3 - + - 
PM52-H3 - + - 
PM75-A10 - + - 
PM91-B6 - + - 

20 
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1.  Human CD& extracellular domain human aa QDGNEEMGGITQT PYKVS I SGTTVI LT CPQY PGSE I LWQHNDKNI GGD 
E DDKNI GSDEDHL SLKE FSELEQ SGYYVCYPRGSKPE DANFYLYLRAR 
VCENCMEMD 

2.  Human CD3s❑ 1-27 human aa QDGNEEMGDTTQNPYKVSISGTTVTLT 

3.  Callithrix jacchus CD& extracellular 
domain 

Callithrix 
jacchus 

aa QDGNEEMGDTTQNPYKVSISGTTVTLTCPRYDGHEIKWLVNSQNKEGH 
EDHLLLEDFSEMEQSGYYACLSKET PAEEASHYLYLKARVCENCVEVD 

4.  Callithrix jacchus CD3s❑ 1-27 Callithrix 
jacchus 

aa QDGNEEMGDTTQNPYKVSISGTTVTLT 

5.  Saguinus oedipus CD& extracellular 
domain 

Saguinus 
oedipus 

aa QDGNEEMGDTTQNPYKVSISGTTVTLTCPRYDGHEIKWLVNSQNKEGH 
EDHLLLEDFSEMEQSGYYACLSKET PAEEASHYLYLKARVCENCVEVD 

6.  Saguinus oedipus CD3s❑ 1-27 Saguinus 
oedipus 

aa QDGNEEMGDTTQNPYKVSISGTTVTLT 

7.  Saimiri sciureus CD& extracellular 
domain 

Saimiri 
sciureus 

aa Q DGNEE I GDTTQNPYKVS I SGTTVT LT CPRY DGQE IKWLVNDQNKEGH 
EDHLLLEDFSEMEQSGYYACLSKET PTEEASHYLYLKARVCENCVEVD 

8.  Saimiri sciureus CD& 1-27 Saimiri 
sciureus 

aa QDGNEEMGDTTQNPYKVSISGTTVTLT 

9.  CDR-L1 of F6A artificial aa GSSTGAVTSGYYPN 

10.  CDR-L2 of F6A artificial aa GTKFLAP 

11.  CDR-L3 of F6A artificial aa ALWYSNRWV 

12.  CDR-H1 of F6A artificial aa I YAMN 

13.  CDR-H2 of F6A artificial aa RIRSKYNNYATYYADSVKS 

14.  CDR-H3 of F6A artificial aa HGNFGNSYVSFFAY 

15.  VH of F6A artificial aa EVQLVE S GGGLVQ PGGS LKL SCAAS GFT FNI YAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKSRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYVSFFAYWGQGTLVTVSS 

16.  VH of F6A artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATATC TAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAGCAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACGTATCCT TCTT C 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

17.  VL of F6A artificial aa QTVVTQE PSLTVS PGGTVT LT CGSS TGAVT SGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCALWYSN 



RWVFGGGTKLTVL 

W
O
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18.  VL of F6A artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTGGCTCCTCGACTGGGGCTGTTACATCTGGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
CTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCTGCCAGATTC 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

19.  VH-P of F6A artificial aa EVQLLE SGGGLVQPGGSLKLS CAAS GFT FNI YAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKSRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYVSFFAYWGQGTLVTVSS 

20.  VH-P of F6A artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATATC TAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAGCAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACGTATCCT TCTT C 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

21.  VL-P of F6A artificial aa ELVVTQE PSLTVS PGGTVT LT CGSS TGAVT SGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

22.  VL-P of F6A artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTGGCTCCTCGACTGGGGCTGTTACATCTGGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
CTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCTGCCAGATTC 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

23.  VH-VL of F6A artificial aa EVQLVE S GGGLVQ PGGS LKL S CAAS GFT FNI YAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKSRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYVSFFAYWGQGTLVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCALWYSNRWVF 
GGGTKLTVL 



24.  VH-VL of F6A artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATATC TAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAGCAGGT TCACCATCTCCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACGTATCCT TCTT C 

GCT TACT GGGGCCAAGGGACT CT GGT CACCGTCTCCT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCT GGT GGAACAGT CACACT C 
ACT T GT GGCTCCT CGACT GGGGCT GT TACAT CT GGCTAC TACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TCCT CGCCCCCGGTACTCCT GCCAGATT CT CAGGCT CCCT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 
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25.  VH-VL-P of F6A artificial as EVQLLESGGGLVQPGGSLKLSCAASGFTFNI YAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKSRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYVSFFAYWGQGTLVTVSSGGGGSGGGGSGGGGSELVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCALWYSNRWVF 
GGGTKLTVL 

26.  VH-VL-P of F6A artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATATC TAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAGCAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACGTATCCT TCTT C 

GCT TACT GGGGCCAAGGGACT CT GGT CACCGTCTCCT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTGAGCT CGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTCCT CGACT GGGGCT GT TACAT CT GGCTAC TACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TCCT CGCCCCCGGTACTCCT GCCAGATT CT CAGGCT CCCT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 



GGTGGAGGAACCAAACTGACTGTCCTA 
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27.  CDR-L1 of H2C artificial aa GSSTGAVTSGYYPN 

28.  CDR-L2 of H2C artificial aa GTKFLAP 

29.  CDR-L3 of H2C artificial aa ALWYSNRWV 

30.  CDR-H1 of H2C artificial aa KYAMN 

31.  CDR-H2 of H2C artificial aa RI RSKYNNYATYYADSVKD 

32.  CDR-H3 of H2C artificial aa HGNFGNSY I SYWAY 

33.  VH of H2C artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SYWAYWGQGTLVTVSS 

34.  VH of H2C artificial nt GAGGTGCAGCTGGTCGAGTCTGGAGGAGGATTGGTGCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGACAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTACTGG 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

35.  VL of H2C artificial aa QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

36.  VL of H2C artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGT CACACT CACT TGTGGCTCCT CGACTGGGGCTGTTACAT CT GGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
CTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCTGCCAGATTC 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

37.  VH-P of H2C artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SYWAYWGQGTLVTVSS 

38.  VH-P of H2C artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 



T CAGT GAAAGACAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTACTGG 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 
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39.  VL-P of H2C artificial aa ELVVTQE PSLTVS PGGTVT LT CGSS TGAVT SGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

40.  VL-P of H2C artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGT CACACT CACT TGTGGCTCCT CGACTGGGGCTGTTACAT CT GGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
CTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCTGCCAGATTC 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

41.  VH-VL of H2C artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 

42.  VH-VL of H2C artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGACAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTACTGG 

GCT TACT GGGGCCAAGGGACTCTGGT CACCGT CTCCT CAGGTGGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTCCT CGACT GGGGCT GT TACAT CT GGCTAC TACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TCCT CGCCCCCGGTACT CCT GCCAGATT CT CAGGCT CCCT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

43.  VH-VL-P of H2C artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 



ARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGGGGSELVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 
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44.  VH-VL-P of H2C artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACTCT CAT GT GCAGCCT CT GGAT T CACCT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGACAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTACTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CACCGTCTCCT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTGAGCT CGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTCCT CGACT GGGGCT GT TACAT CT GGCTAC TACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TCCT CGCCCCCGGTACTCCT GCCAGATT CT CAGGCT CCCT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

45.  CDR-L1 of H1E artificial aa GSSTGAVTSGYYPN 

46.  CDR-L2 of H1 E artificial aa GTKFLAP 

47.  CDR-L3 of H1 E artificial aa ALWYSNRWV 

48.  CDR-H1 of H1E artificial aa SYAMN 

49.  CDR-H2 of H1E artificial aa RIRSKYNNYATYYADSVKG 

50.  CDR-H3 of H1 E artificial aa HGNFGNSYLSFWAY 

51.  VH of H1E artificial aa EVQLVESGGGLEQPGGSLKLSCAASGFTFNSYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYLSFWAYWGQGTLVTVSS 

52.  VH of H1E artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGAGCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATT CGTAC 
GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGGGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACCTATCCTTCTGG 



GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT C 
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53.  VL of H1 E artificial aa QTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

54.  VL of H1 E artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTGGCTCCTCGACTGGGGCTGTTACATCTGGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

55.  VH-P of H1 E artificial aa EVQLLESGGGLEQPGGSLKLSCAASGFT FNSYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYLSFWAYWGQGTLVTVSS 

56.  VH-P of H1 E artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGAGCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGC CT CT GGAT T CAC CT T CAATT CGTAC 

GCCAT GAACTGGGTCCGCCAGGCT CCAGGAAAGGGT TT GGAAT GGGT T 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGGGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACCTATCCTTCTGG 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

57.  VL-P of H1 E artificial aa ELVVTQE PSLTVS PGGTVT LT CGSS TGAVT SGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

58.  VL-P of H1 E artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTGGCTCCTCGACTGGGGCTGTTACATCTGGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

59.  VH-VL of H1 E artificial aa EVQLVESGGGLEQPGGSLKLSCAASGFTFNSYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYLSFWAYWGQGTLVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCALWYSNRWVF 



GGGTKLTVL 
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60.  VH-VL of H1 E artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGAGCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATT CGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
TCAGTGAAAGGGAGGTTCACCATCTCCAGAGATGATTCAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACCTATCCTTCTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CACCGTCTCCT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT TGT GGCT CCTCGACT GGGGCT GT TACATCTGGCTACTACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TCCT CGCCCCCGGTACTCCT GCCAGATT CT CAGGCT CCCT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

61.  VH-VL-P of H1E artificial as EVQLLESGGGLEQPGGSLKLSCAASGFTFNSYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYLSFWAYWGQGTLVTVSSGGGGSGGGGSGGGGSELVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCALWYSNRWVF 
GGGTKLTVL 

62.  VH-VL-P of H1 E artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGAGCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATT CGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
TCAGTGAAAGGGAGGTTCACCATCTCCAGAGATGATTCAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACCTATCCTTCTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CACCGTCTCCT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTGAGCT CGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCT GGT GGAACAGT CACACT C 
ACT T GT GGCTCCT CGACT GGGGCT GT TACAT CT GGCTAC TACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TCCT CGCCCCCGGTACTCCT GCCAGATT CT CAGGCT CCCT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 



GAGGCAGAATAT TAC T GT GC TC TAT GGTACAGCAAC CGC T GGGT GT T C 
GGTGGAGGAACCAAACTGACTGTCCTA 
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63.  CDR-L1 of G4H artificial aa GSSTGAVTSGYYPN 

64.  CDR-L2 of G4H artificial aa GTKFLAP 

65.  CDR-L3 of G4H artificial aa ALWYSNRWV 

66.  CDR-H1 of G4H artificial aa RYAMN 

67.  CDR-H2 of G4H artificial aa RIRSKYNNYATYYADSVKG 

68.  CDR-H3 of G4H artificial aa HGNFGNSYL SY FAY 

69.  VH of G4H artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNRYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYL SY FAYWGQGTLVTVS S 

70.  VH of G4H artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCT GGAGGG 
TCATTGAAACTCTCATGTGCAGCCTCTGGATTCACCTTCAATCGCTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGGGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACT TC GGTAATAGCTACT TAT C CTACTT C 
GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

71.  VL of G4H artificial aa QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

72.  VL of G4H artificial nt CAGACTGTTGTGACTCAGGAACCTTCACTCACCGTATCACCTGGTGGA 
ACAGT CACACT CACT TGTGGCTCCT CGACTGGGGCTGTTACAT CT GGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATAT TACT GT GCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

73.  VH-P of G4H artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNRYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYL SY FAYWGQGTLVTVS S 

74.  VH-P of G4H artificial nt GAGGTGCAGCTGCTCGAGTCTGGAGGAGGATTGGTGCAGCCTGGAGGG 
TCATTGAAACTCTCATGTGCAGCCTCTGGATTCACCTTCAATCGCTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 



T CAGT GAAAGGGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACT TATC CTACTT C 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 
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75.  VL-P of G4H artificial aa ELVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

76.  VL-P of G4H artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGT CACACT CACT TGTGGCTCCT CGACTGGGGCTGTTACAT CT GGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGAT GAGGCAGAATAT TACT GT GCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

77.  VH-VL of G4H artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNRYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYL SY FAYWGQGT LVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 

78.  VH-VL of G4H artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCT CT GGAT TCACCT TCAATCGCTAC 

GCCAT GAACTGGGTCCGCCAGGCT CCAGGAAAGGGT TT GGAATGGGT T 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGGGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACT TATC CTACTT C 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCTAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTT GGAGGCAAGGCT GCC CT CACC CT CT CAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

79.  VH-VL-P of G4H artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNRYAMNWVRQAPGKGLEWV 



ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYLSYFAYWGQGTLVTVSSGGGGSGGGGSGGGGSELVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 
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80.  VH-VL-P of G4H artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCTCT GGATT CACCTT CAAT C GC TAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGGGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACT TATC CTACTT C 

GCT TACTGGGGCCAAGGGACTCTGGT CACCGT CT CCTCAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTGAGCT CGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCTAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACT CCT GCCAGAT TCT CAGGCT CC CT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

81.  CDR-L1 of A2J artificial aa RSSTGAVTSGYYPN 

82.  CDR-L2 of A2J artificial aa AT DMRP S 

83.  CDR-L3 of A2J artificial aa ALWYSNRWV 

84.  CDR-H1 of A2J artificial aa VYAMN 

85.  CDR-H2 of A2J artificial aa RI RSKYNNYATYYADSVKK 

86.  CDR-H3 of A2J artificial aa HGNFGNSYLSWWAY 

87.  VH of A2J artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNVYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKKRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYLSWWAYWGQGTLVTVSS 

88.  VH of A2J artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCT CT GGAT TCACCT TCAATGTCTAC 
GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACT TATC CT GGT GG 



GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 
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89.  VL of A2J artificial aa QTVVTQE PS LTVS PGGTVT L TCRS ST GAVT SGYYPNWVQQKPGQAPRG 
L I GAT DMRP SGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

90.  VL of A2J artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTCGCTCCTCGACTGGGGCTGTTACATCTGGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GCCAC T GACAT GAGGCC CT CT GGTACT CCT GCCAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

91.  VH-P of A2J artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNVYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKKRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYLSWWAYWGQGTLVTVSS 

92.  VH-P of A2J artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCT CT GGAT TCACCT TCAATGTCTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACT TATC CT GGT GG 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

93.  VL-P of A2J artificial aa ELVVTQE P SL TVSPGGTVTL TCRS ST GAVT SGYYPNWVQQKPGQAPRG 
L I GAT DMRP SGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

94.  VL-P of A2J artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTCGCTCCTCGACTGGGGCTGTTACATCTGGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GC CACT GACAT GAGGC CCTCT GGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

95.  VH-VL of A2J artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFT FNVYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKKRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYLSWWAYWGQGTLVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CRS S TGAVT SGYYPNWVQQKPGQAPRGL I GA 
T DMRP SGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 



GGGTKLTVL 
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96.  VH-VL of A2J artificial nt GAGGTGCAGCTGGTCGAGTCTGGAGGAGGATTGGTGCAGCCTGGAGGG 
TCATTGAAACTCTCATGTGCAGCCTCTGGATTCACCTTCAATGTCTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
TCAGTGAAAAAGAGGTTCACCATCTCCAGAGATGATTCAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACT TATC CT GGT GG 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACTCAGGAACCTTCACTCACCGTATCACCTGGTGGAACAGTCACACTC 
ACT TGTCGCTCCT CGACTGGGGCT GT TACATCTGGCTACTACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGCC 
ACT GACAT GAGGC CCTCT GGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

97.  VH-VL-P of A2J artificial as EVQLLESGGGLVQPGGSLKLSCAASGFTFNVYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKKRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYLSWWAYWGQGTLVTVSSGGGGSGGGGSGGGGSELVV 
TQE PSLTVS PGGTVT LT CRS S TGAVT SGYYPNWVQQKPGQAPRGL I GA 
T DMRP SGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 

98.  VH-VL-P of A2J artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
TCATTGAAACTCTCATGTGCAGCCTCTGGATTCACCTTCAATGTCTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
TCAGTGAAAAAGAGGTTCACCATCTCCAGAGATGATTCAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACAT GGGAACTT CGGTAATAGC TACT TATC CT GGT GG 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTGAGCT CGTT GT G 
ACTCAGGAACCTTCACTCACCGTATCACCTGGTGGAACAGTCACACTC 
ACTT GT CGCT CCTCGACT GGGGCT GT TACATCTGGCTACTACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGCC 
ACT GACAT GAGGC CCTCT GGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 



GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 
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99.  CDR-L1 of El L artificial aa GSSTGAVTSGYYPN 

100.  CDR-L2 of El L artificial aa GTKFLAP 

101.  CDR-L3 of El L artificial aa ALWYSNRWV 

102.  CDR-H1 of El L artificial aa KYAMN 

103.  CDR-H2 of El L artificial aa RIRSKYNNYATYYADSVKS 

104.  CDR-H3 of El L artificial aa HGNFGNSYTSYYAY 

105.  VH of El L artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKSRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYT SYYAYWGQGTLVTVSS 

106.  VH of El L artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCTCTGGATT CACCTT CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAATCGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACACATCCTACTAC 
GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

107.  VL of El L artificial aa QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

108.  VL of El L artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCT GGT GGA 
ACAGT CACACT CACT TGTGGCTCCT CGACTGGGGCTGTTACAT CT GGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
CTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCTGCCAGATTC 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGT GT TCGGTGGAGGAACCAAACTGACTGTCCTA 

109.  VH-P of El L artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKSRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYT SYYAYWGQGTLVTVSS 

110.  VH-P of El L artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCT GGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 



TCAGTGAAATCGAGGTTCACCATCTCCAGAGATGATTCAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACACATCCTACTAC 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 
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111.  VL-P of E1L artificial aa ELVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

112.  VL-P of E1L artificial nt GAGCTCGTTGTGACTCAGGAACCTTCACTCACCGTATCACCTGGTGGA 
ACAGT CACACT CACT TGTGGCTCCT CGACTGGGGCTGTTACAT CT GGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATAT TACT GT GCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

113.  VH-VL of E1L artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKSRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYT SYYAYWGQGTLVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CGS ST GAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 

114.  VH-VL of E1L artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGC CT CT GGAT T CAC CT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
TCAGTGAAATCGAGGTTCACCATCTCCAGAGATGATTCAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACACATCCTACTAC 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGT GGTGGT GGTT CT CAGACTGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCTAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTT GGAGGCAAGGCT GCCCT CACCCT CT CAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

115.  VH-VL-P of E1L artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 



ARIRSKYNNYATYYADSVKSRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYT SYYAYWGQGTLVTVSSGGGGSGGGGSGGGGSELVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 
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116.  VH-VL-P of E1L artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGC CT CT GGAT T CAC CT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAATCGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACACATCCTACTAC 

GCT TACT GGGGCCAAGGGACTCTGGT CACCGT CT CCTCAGGTGGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTGAGCT CGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCTAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CT T GGAGGCAAGGCT GCC CT CACC CT CT CAGGGGTACAGC CAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

117.  CDR-L1 of E2M artificial aa RSSTGAVTSGYYPN 

118.  CDR-L2 of E2M artificial aa AT DMRP S 

119.  CDR-L3 of E2M artificial aa ALWYSNRWV 

120.  CDR-H1 of E2M artificial aa GYAMN 

121.  CDR-H2 of E2M artificial aa RI RSKYNNYATYYADSVKE 

122.  CDR-H3 of E2M artificial aa HRNFGNSYLSWFAY 

123.  VH of E2M artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNGYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKERFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHRNFGNSYLSWFAYWGQGTLVTVSS 

124.  VH of E2M artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCT CT GGAT TCACCT TCAATGGCTAC 
GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
TCAGTGAAAGAGAGGTTCACCATCTCCAGAGATGATTCAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACATAGGAAC TT CGGTAATAGC TACT TATC CT GGTT C 



GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 
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125.  VL of E2M artificial aa QTVVTQEPSLTVSPGGTVTLTCRSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GAT DMRPSGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCALWYSN 
RWVFGGGTKLTVL 

126.  VL of E2M artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTCGCTCCTCGACTGGGGCTGTTACATCTGGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GC CACT GACAT GAGGC CCTCT GGTACTC CT GCCAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

127.  VH-P of E2M artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNGYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKERFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHRNFGNSYLSWFAYWGQGTLVTVSS 

128.  VH-P of E2M artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCT CT GGAT TCACCT TCAATGGCTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCT CGCATAAGAAGTAAATATAATAAT TATGCAACATAT TAT GCCGAT 
T CAGT GAAAGAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACATAGGAAC TT CGGTAATAGC TACT TATC CT GGTT C 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

129.  VL-P of E2M artificial aa ELVVTQEPSLTVSPGGTVTLTCRSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GAT DMRP SGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

130.  VL-P of E2M artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTCGCTCCTCGACTGGGGCTGTTACATCTGGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GCCAC T GACAT GAGGCC CT CT GGTACT CCT GCCAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

131.  VH-VL of E2M artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNGYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKERFT I SRDDSKNTAYLQMNNLKTEDTAVY 
Y CVRHRNFGNS YL SWFAYWGQ GT LVTVS S GGGGSGGGGS GGGGSQTVV 
TQE PSLTVS PGGTVT LT CRS S TGAVT SGYYPNWVQQKPGQAPRGL I GA 
T DMRP SGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 



GGGTKLTVL 
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132.  VH-VL of E2M artificial nt GAGGTGCAGCTGGTCGAGTCTGGAGGAGGATTGGTGCAGCCTGGAGGG 
TCATTGAAACTCTCATGTGCAGCCTCTGGATTCACCTTCAATGGCTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACATAGGAACT TC GGTAATAGCTACT TAT CCT GGTT C 

GCT TACT GGGGCCAAGGGACT CT GGT CACCGTCTCCT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACTCAGGAACCTTCACTCACCGTATCACCTGGTGGAACAGTCACACTC 
ACT T GTC GCTCCT CGACT GGGGCT GT TACAT CT GGCTAC TACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGCC 
ACT GACAT GAGGCCCTCT GGTACTCCT GCCAGATT CT CAGGCT CCCT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

133.  VH-VL-P of E2M artificial as EVQLLESGGGLVQPGGSLKLSCAASGFTFNGYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKERFT I SRDDSKNTAYLQMNNLKTEDTAVY 
Y CVRHRNFGNS YL SWFAYWGQ GT LVTVS S GGGGSGGGGS GGGGSE LVV 
TQE PSLTVS PGGTVT LT CRS S TGAVT SGYYPNWVQQKPGQAPRGL I GA 
T DMRP SGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 

134.  VH-VL-P of E2M artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
TCATTGAAACTCTCATGTGCAGCCTCTGGATTCACCTTCAATGGCTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACT GT GT GAGACATAGGAAC TT CGGTAATAGC TACT TATCCT GGTT C 

GCT TACT GGGGCCAAGGGACT CT GGT CACCGTCTCCT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTGAGCT CGTT GT G 
ACTCAGGAACCTTCACTCACCGTATCACCTGGTGGAACAGTCACACTC 
ACT TGTCGCTCCT CGACTGGGGCT GT TACATCTGGCTACTACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGCC 
ACT GACAT GAGGCCCTCT GGTACTCCT GCCAGATT CT CAGGCT CCCT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 



GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 
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135.  CDR-L1 of F70 artificial aa GSSTGAVTSGYYPN 

136.  CDR-L2 of F70 artificial aa GTKFLAP 

137.  CDR-L3 of F70 artificial aa ALWYSNRWV 

138.  CDR-H1 of F70 artificial aa VYAMN 

139.  CDR-H2 of F70 artificial aa RI RSKYNNYATYYADSVKK 

140.  CDR-H3 of F70 artificial aa HGNFGNSY I SWWAY 

141.  VH of F70 artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNVYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKKRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SWWAYWGQGTLVTVSS 

142.  VH of F70 artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
TCATTGAAACTCTCATGTGCAGCCTCTGGATTCACCTTCAATGTGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTGGTGG 
GCT TACT GGGGC CAAGGGACTCT GGT CACC GT CT CCT CA 

143.  VL of F70 artificial aa QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

144.  VL of F70 artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGT CACACT CACT TGTGGCT CCTCGACT GGGGCT GT TACATCT GGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

145.  VH-P of F70 artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNVYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKKRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SWWAYWGQGTLVTVSS 

146.  VH-P of F70 artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
TCATTGAAACTCTCATGTGCAGCCTCTGGATTCACCTTCAATGTGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 



T CAGT GAAAAAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTGGTGG 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 
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147.  VL-P of F70 artificial aa ELVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGYYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSN 
RWVFGGGTKLTVL 

148.  VL-P of F70 artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCT GGT GGA 
ACAGT CACACT CACT TGTGGCTCCT CGACTGGGGCTGTTACAT CT GGC 
TACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGCTCTATGGTACAGCAAC 

CGCTGGGT GT TCGGTGGAGGAACCAAACTGACTGTCCTA 

149.  VH-VL of F70 artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNVYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKKRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SWWAYWGQGTLVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAALT LSGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 

150.  VH-VL of F70 artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCT CT GGAT TCACCT TCAATGTGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTGGTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACT CAGGAAC CT T CACT CAC CGTAT CAC CT GGT GGAACAGT CACACT C 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCTAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATAT TACT GT GCTC TAT GGTACAGCAAC CGCT GGGT GTT C 
GGTGGAGGAACCAAACTGACTGTCCTA 

151.  VH-VL-P of F70 artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNVYAMNWVRQAPGKGLEWV 



ARIRSKYNNYATYYADSVKKRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SWWAYWGQGTLVTVSSGGGGSGGGGSGGGGSELVV 
TQE PSLTVS PGGTVT LT CGS ST GAVT SGYYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCALWYSNRWVF 
GGGTKLTVL 
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152.  VH-VL-P of F70 artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCT CT GGAT TCACCT TCAATGTGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAAAGAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTGGTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCTCCGGT GGTGGT GGTT CT GAGCT CGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCTAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTT GGAGGCAAGGCT GCCCT CACCCT CT CAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGCTCTATGGTACAGCAACCGCTGGGTGTTC 
GGTGGAGGAACCAAACTGACTGTCCTA 

153.  CDR-L1 of F12Q artificial aa GSSTGAVTSGNYPN 

154.  CDR-L2 of F12Q artificial aa GTKFLAP 

155.  CDR-L3 of F12Q artificial aa VLWYSNRWV 

156.  CDR-H1 of F12Q artificial aa SYAMN 

157.  CDR-H2 of F12Q artificial aa RIRSKYNNYATYYADSVKG 

158.  CDR-H3 of F12Q artificial aa HGNFGNSYVSWWAY 

159.  VH of F12Q artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNSYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYVSWWAYWGQGTLVTVSS 

160.  VH of F12Q artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGC CT CT GGAT T CAC CT T CAATAGC TAC 
GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGGCAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACGTTTCCTGGTGG 



GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 
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161.  VL of F12Q artificial aa QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAALT LSGVQPEDEAEYYCVLWYSN 
RWVFGGGTKLTVL 

162.  VL of F12Q artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTGGCTCCTCGACTGGGGCTGTTACATCTGGC 
AACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGTTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

163.  VH-P of F12Q artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNSYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSYVSWWAYWGQGTLVTVSS 

164.  VH-P of F12Q artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGC CT CT GGAT T CAC CT T CAATAGC TAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
TCAGTGAAAGGCAGGTTCACCATCTCCAGAGATGATTCAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACGTTTCCTGGTGG 

GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

165.  VL-P of F12Q artificial aa ELVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL T L SGVQ PE DEAEYYCVLWYSN 
RWVFGGGTKLTVL 

166.  VL-P of F12Q artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTTGTGGCTCCTCGACTGGGGCTGTTACATCTGGC 
AACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T CCTC GC CC CC GGTACT CCT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGTTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

167.  VH-VL of F12Q artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNSYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

YCVRHGNFGNSYVSWWAYWGQGTLVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGNYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCVLWYSNRWVF 



GGGTKLTVL 
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168.  VH-VL of F12Q artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCT GGAGGG 
T CATT GAAACT CT CAT GT GCAGC CT CT GGAT T CAC CT T CAATAGC TAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGGCAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACGTTTCCTGGTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACTCAGGAACCTTCACTCACCGTATCACCTGGTGGAACAGTCACACTC 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCAAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGTTCTATGGTACAGCAACCGCTGGGTGTTC 

GGTGGAGGAACCAAACTGACTGTCCTA 

169.  VH-VL-P of F12Q artificial as EVQLLESGGGLVQPGGSLKLSCAASGFT FNSYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKGRFT I SRDDSKNTAYLQMNNLKTEDTAVY 

Y CVRHGNFGNS YVSWWAYWGQ GT LVTVS S GGGGSGGGGS GGGGSE LVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGNYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCVLWYSNRWVF 
GGGTKLTVL 

170.  VH-VL-P of F12Q artificial nt GAGGTGCAGCTGCTCGAGTCTGGAGGAGGATTGGTGCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGC CT CT GGAT T CAC CT T CAATAGC TAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGGCAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACGTTTCCTGGTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTGAGCT CGTT GT G 
ACTCAGGAACCTTCACTCACCGTATCACCTGGTGGAACAGTCACACTC 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCAAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 



GAGGCAGAATATTACTGTGTTCTATGGTACAGCAACCGCTGGGTGTTC 

GGTGGAGGAACCAAACTGACTGTCCTA 
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171.  CDR-L1 of 120 artificial aa GSSTGAVTSGNYPN 

172.  CDR-L2 of 120 artificial aa GTKFLAP 

173.  CDR-L3 of 120 artificial aa VLWYSNRWV 

174.  CDR-H1 of 120 artificial aa KYAMN 

175.  CDR-H2 of 120 artificial aa RIRSKYNNYATYYADSVKD 

176.  CDR-H3 of 120 artificial aa HGNFGNSY I SYWAY 

177.  VH of 120 artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFT FNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SYWAYWGQGTLVTVSS 

178.  VH of 120 artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGACAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTACTGG 
GCT TACT GGGGCCAAGGGACTCT GGT CACC GT CT CCT CA 

179.  VL of 120 artificial aa QTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCVLWYSN 
RWVFGGGTKLTVL 

180.  VL of 120 artificial nt CAGACTGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGT CACACT CACT TGTGGCT CCTCGACT GGGGCT GT TACAT CT GGC 
AACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
CTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCTGCCAGATTC 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGTTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

181.  VH-P of 120 artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SYWAYWGQGTLVTVSS 

182.  VH-P of 120 artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CATGTGCAGCCTCTGGATT CACCTT CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 



T CAGT GAAAGACAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTACTGG 

GCT TACT GGGGC CAAGGGACTCT GGT CACC GT CT CCT CA 
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183.  VL-P of 120 artificial aa ELVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQKPGQAPRG 
L I GGTKFLAPGT PARFSGSLLGGKAAL TL SGVQ PE DEAEYYCVLWYSN 
RWVFGGGTKLTVL 

184.  VL-P of 120 artificial nt GAGCT CGTT GT GACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGA 
ACAGTCACACTCACTT GT GGCT CCTCGACT GGGGCT GT TACATCTGGC 
AACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGT 
C TAATAGGT GGGACTAAGT T C CT CGCC CC CGGTACTC CT GC CAGATT C 
TCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTA 
CAGCCAGAGGATGAGGCAGAATATTACTGTGTTCTATGGTACAGCAAC 

CGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 

185.  VH-VL of 120 artificial aa EVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 
ARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGGGGSQTVV 
TQE PSLTVS PGGTVT LT CGS S TGAVT SGNYPNWVQQKPGQAPRGL I GG 
TKFLAPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCVLWYSNRWVF 
GGGTKLTVL 

186.  VH-VL of 120 artificial nt GAGGT GCAGCT GGTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGC CT CT GGAT T CAC CT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCT CGCATAAGAAGTAAATATAATAAT TATGCAACATAT TAT GCCGAT 
T CAGT GAAAGACAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTACTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CAC CGTCTC CT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGTGGT GGTGGT TCTCAGACTGTT GT G 
ACT CAGGAAC CT T CACT CAC CGTAT CAC CT GGT GGAACAGT CACACT C 
ACT T GT GGCTC CT CGACT GGGGCT GT TACAT CT GGCAAC TACC CAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TC CT CGCC CC CGGTACTC CT GC CAGATT CT CAGGCT CC CT G 
CTTGGAGGCAAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGT TCTATGGTACAGCAACCGCT GGGT GT T C 

GGTGGAGGAACCAAACTGACTGTCCTA 

187.  VH-VL-P of 120 artificial aa EVQLLESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQAPGKGLEWV 



ARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLKTEDTAVY 
YCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGGGGSELVV 
TQE PSLTVS PGGTVT LT CGS ST GAVT SGNYPNWVQQKPGQAPRGL I GG 
TKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCVLWYSNRWVF 
GGGTKLTVL 
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188.  VH-VL-P of 120 artificial nt GAGGT GCAGCT GCTCGAGT CT GGAGGAGGAT TGGT GCAGCCTGGAGGG 
T CATT GAAACT CT CAT GT GCAGCCT CT GGAT T CACCT T CAATAAGTAC 

GCCATGAACTGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTT 
GCTCGCATAAGAAGTAAATATAATAATTATGCAACATATTATGCCGAT 
T CAGT GAAAGACAGGTT CACCAT CT CCAGAGAT GATT CAAAAAACACT 
GCCTATCTACAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTAC 
TACTGTGTGAGACATGGGAACTTCGGTAATAGCTACATATCCTACTGG 

GCT TACT GGGGCCAAGGGACT CT GGT CACCGTCTCCT CAGGT GGT GGT 
GGT TCTGGCGGCGGCGGCT CCGGT GGTGGT GGTT CT GAGCTCGTT GT G 
ACT CAGGAACCTT CACT CACCGTAT CACCTGGT GGAACAGT CACACT C 
ACT T GT GGCTCCT CGACT GGGGCT GT TACAT CT GGCAAC TACCCAAAC 
TGGGTCCAACAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGG 
ACTAAGT TCCT CGCCCCCGGTACTCCT GCCAGATT CT CAGGCT CCCT G 
CTT GGAGGCAAGGCT GCCCT CACCCT CT CAGGGGTACAGCCAGAGGAT 
GAGGCAGAATATTACTGTGTTCTATGGTACAGCAACCGCTGGGTGTTC 

GGTGGAGGAACCAAACTGACTGTCCTA 

189.  1-27 CD3E-Fc artificial as QDGNEEMGGITQT PYKVS I SGTTVI LT SGEPKSCDKT HT CP PCPAPEL 
LGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYVDGV 
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA 
P IEKT I SKAKGQPRE PQVYT L PP SREEMTKNQVSLTCLVKGFY PS DIA 
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS 
VMHEALHNHYT QK SL SL SP GKHHHHHH 

190.  1-27 CD3E-Fc artificial nt ATGGGAT GGAGCT GTAT CAT CCT CT TCTT GGTAGCAACAGCTACAGGT 
GTACACTCCCAAGATGGTAATGAAGAAATGGGTGGTATTACACAGACA 
CCATATAAAGTCTCCATCTCTGGAACCACAGTAATATTGACATCCGGA 

GAGCCCAAATCTT GT GACAAAACTCACACAT GCCCACCGTGCCCAGCA 
CCT GAACTCCT GGGGGGACC GT CAGTCTT CCTCTT CCCCCCAAAACCC 
AAGGACACCCT CAT GAT CT CCCGGACCCCT GAGGT CACAT GCGT GGT G 
GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTG 
GACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAG 
TACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAG 
GACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGT CT CCAACAAAGCC 



CTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCC 
CGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACC 
AAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGC 
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTAC 
AAGACCACGCC TCCC GT GCT GGACT CC GACGGCTCCT TCTT CCTC TAT 
AGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTC 
TCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAG 
AGCCT CT CCCT GT CCCC GGGTAAACAT CAT CACCAT CAT CAT 
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191.  human 1-27 CD3❑ c -EpCAM artificial as QDGNEEMGGITQT PYKVS I SGTTVI LT DYKDDDDKTASFAAAQKECVC 
ENYKLAVNCFLNDNGQCQCT S I GAQNTVLCSKLAAKCLVMKAEMNGSK 
L GRRAKPEGALQNNDGLY DP DCDE S GL FKAKQCNGT S TCWCVNTAGVR 
RTDKDTE I T CSERVRTYWI I I ELKHKAREKPYDVQ SLRTALEEAI KTR 
YQL DPKF I TNI LYEDNVIT I DLVQNSSQKTQNDVDIADVAYYFEKDVK 
GESLFHSKKMDLRVNGEQLDLDPGQTL I YYVDEKAPE FSMQGLKAGVI 
AVIVVVVIAIVAGIVVLVI SRKKRMAKYEKAE I KEMGEMHRE LNA 

192.  human 1-27 CD3❑ c -EpCAM artificial nt ATGGGAT GGAGCT GTAT CAT CCT CT TCTT GGTAGCAACAGCTACAGGT 
GTACACTCCCAAGATGGTAATGAAGAAATGGGTGGTATTACACAGACA 
CCATATAAAGTCTCCATCTCTGGAACCACAGTAATATTGACAGATTAC 
AAGGACGACGATGACAAGACT GCGAGT TT TGCCGCAGCT CAGAAAGAA 
T GT GT CT GT GAAAACTACAAGCT GGCCGTAAACTGCT TT TT GAAT GAC 
AATGGTCAATGCCAGTGTACTTCGATTGGTGCACAAAATACTGTCCTT 
TGCTCAAAGCTGGCTGCCAAATGTTTGGTGATGAAGGCAGAAATGAAC 

GGCTCAAAACT TGGGAGAAGAGCGAAACCTGAAGGGGCT CT CCAGAAC 
AAT GATGGCCT TTACGATCCT GACT GCGATGAGAGCGGGCT CT TTAAG 
GCCAAGCAGTGCAACGGCACCTCCACGTGCTGGTGTGTGAACACTGCT 
GGGGTCAGAAGAACTGACAAGGACACTGAAATAACCTGCTCTGAGCGA 
GTGAGAACCTACT GGAT CAT CAT TGAATTAAAACACAAAGCAAGAGAA 
AAACCTTAT GATGTT CAAAGT TT GCGGACTGCACT TGAGGAGGCGAT C 
AAAACGCGT TATCAACT GGAT CCAAAATT TATCACAAATAT TT TGTAT 
GAGGATAAT GT TAT CAC TAT T GATCT GGT T CAAAATT CT TCT CAGAAA 
ACT CAGAAT GAT GT GGACATAGCT GAT GT GGCT TAT TAT TT T GAAAAA 
GAT GT TAAAGGTGAATCCT T GTT TCAT TCTAAGAAAATGGACCTGAGA 
GTAAATGGGGAACAACT GGAT CT GGAT CCTGGT CAAACT TTAATT TAT 
TAT GT CGAT GAAAAAGCACCTGAATT CT CAAT GCAGGGT CTAAAAGCT 
GGT GT TATT GCTGTTAT TGT GGT TGTGGT GATAGCAATT GT TGCT GGA 
ATT GT T GT GCT GGT TAT TT CCAGAAAGAAGAGAAT GGCAAAGTAT GAG 
AAGGCTGAGATAAAGGAGATGGGTGAGATGCATAGGGAACTCAATGCA 



193.  marmoset 1-27 CD3❑ c -EpCAM artificial aa QDGNEEMGDTTQNPYKVSISGTTVTLTDYKDDDDKTASFAAAQKECVC 
ENYKLAVNCFLNDNGQCQCT S I GAQNTVLCSKLAAKCLVMKAEMNGSK 
L GRRAKPE GALQNNDGLY DP DC DE S GL FKAKQCNGT S TCWCVNTAGVR 
RTDKDTE I T CSERVRTYWI I I ELKHKAREKPYDVQ SLRTALEEAI KTR 
YQL DPKF I TNI LYEDNVIT I DLVQNSSQKTQNDVDIADVAYYFEKDVK 
GESLFHSKKMDLRVNGEQLDLDPGQTL I YYVDEKAPE FSMQGLKAGVI 
AVIVVVVIAIVAGIVVLVI SRKKRMAKYEKAE I KEMGEMHRE LNA 
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194.  marmoset 1-27 CD3❑ c -EpCAM artificial nt ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGT 
GTACACTCCCAGGACGGTAATGAAGAAATGGGTGATACTACACAGAAC 
CCATATAAAGT TT CCAT CT CAGGAACCACAGTAACACTGACAGAT TAC 
AAGGACGACGATGACAAGACT GCGAGT TT TGCCGCAGCT CAGAAAGAA 
T GT GT CT GT GAAAACTACAAGCT GGCCGTAAACTGCT TT TT GAAT GAC 
AATGGTCAATGCCAGTGTACTTCGATTGGTGCACAAAATACTGTCCTT 
TGCTCAAAGCTGGCTGCCAAATGTTTGGTGATGAAGGCAGAAATGAAC 
GGCTCAAAACT TGGGAGAAGAGCGAAACCT GAAGGGGCT CT CCAGAAC 
AAT GATGGCCT TTACGATCCT GACT GCGATGAGAGCGGGCT CT TTAAG 
GCCAAGCAGTGCAACGGCACCTCCACGTGCTGGTGTGTGAACACTGCT 
GGGGTCAGAAGAACTGACAAGGACACTGAAATAACCTGCTCTGAGCGA 
GTGAGAACCTACT GGAT CAT CAT TGAATTAAAACACAAAGCAAGAGAA 
AAACCTTATGATGTTCAAAGTTTGCGGACTGCACTTGAGGAGGCGATC 
AAAACGCGT TATCAACT GGAT CCAAAATT TATCACAAATAT TT TGTAT 
GAGGATAAT GT TAT CAC TAT T GATCT GGT T CAAAATT CT TCT CAGAAA 
ACT CAGAAT GAT GT GGACATAGCT GAT GT GGCT TAT TAT TT T GAAAAA 
GAT GT TAAAGGTGAATCCT T GTT TCAT TCTAAGAAAATGGACCTGAGA 
GTAAATGGGGAACAACT GGAT CT GGAT CCTGGT CAAACT TTAATT TAT 
TAT GT CGAT GAAAAAGCACCT GAAT TCTCAATGCAGGGT CTAAAAGCT 
GGT GT TATT GCTGTTAT TGT GGT TGTGGT GATAGCAATT GT TGCT GGA 
ATT GT T GT GCT GGT TAT TT C CAGAAAGAAGAGAAT GGCAAAGTAT GAG 
AAGGCTGAGATAAAGGAGATGGGTGAGATGCATAGGGAACTCAATGCA 

195.  tamarin 1-27 CD3❑ c -EpCAM artificial aa QDGNEEMGDTTQNPYKVSISGTTVTLTDYKDDDDKTASFAAAQKECVC 
ENYKLAVNCFLNDNGQCQCT S I GAQNTVLCSKLAAKCLVMKAEMNGSK 
L GRRAKPE GALQNNDGLY DP DC DE S GL FKAKQCNGT S TCWCVNTAGVR 
RTDKDTE I T CSERVRTYWI I I ELKHKAREKPYDVQ SLRTALEEAI KTR 
YQL DPKF I TNI LYEDNVIT I DLVQNSSQKTQNDVDIADVAYYFEKDVK 
GESLFHSKKMDLRVNGEQLDLDPGQTL I YYVDEKAPE FSMQGLKAGVI 
AVIVVVVIAIVAGIVVLVI SRKKRMAKYEKAE I KEMGEMHRE LNA 

196.  tamarin 1-27 CD3❑ c -EpCAM artificial nt ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGT 



GTACACTCCCAGGACGGTAATGAAGAAATGGGTGATACTACACAGAAC 
CCATATAAAGT TT CCAT CT CAGGAACCACAGTAACACTGACAGAT TAC 
AAGGACGACGATGACAAGACT GCGAGT TT TGCCGCAGCT CAGAAAGAA 
TGTGTCTGTGAAAACTACAAGCTGGCCGTAAACTGCTTTTTGAATGAC 
AATGGTCAATGCCAGTGTACTTCGATTGGTGCACAAAATACTGTCCTT 
TGCTCAAAGCTGGCTGCCAAATGTTTGGTGATGAAGGCAGAAATGAAC 

GGCTCAAAACT TGGGAGAAGAGCGAAACCT GAAGGGGCT CT CCAGAAC 
AATGATGGCCTTTACGATCCTGACTGCGATGAGAGCGGGCTCTTTAAG 
GCCAAGCAGTGCAACGGCACCTCCACGTGCTGGTGTGTGAACACTGCT 
GGGGTCAGAAGAACTGACAAGGACACTGAAATAACCTGCTCTGAGCGA 
GTGAGAACCTACT GGAT CAT CAT TGAATTAAAACACAAAGCAAGAGAA 
AAACCTTATGATGTTCAAAGTTTGCGGACTGCACTTGAGGAGGCGATC 
AAAACGCGT TATCAACT GGAT CCAAAATT TATCACAAATAT TT TGTAT 
GAGGATAAT GT TAT CAC TAT T GATCT GGT T CAAAATT CT TCT CAGAAA 
ACT CAGAAT GAT GT GGACATAGCT GAT GT GGCT TAT TAT TT T GAAAAA 
GAT GT TAAAGGTGAATCCT T GTT TCAT TCTAAGAAAATGGACCTGAGA 
GTAAATGGGGAACAACT GGAT CT GGAT CCTGGT CAAACT TTAATT TAT 
TAT GT CGAT GAAAAAGCACCT GAAT TCTCAATGCAGGGT CTAAAAGCT 
GGT GT TATT GCTGTTAT TGT GGT TGTGGT GATAGCAATT GT TGCT GGA 
ATT GT T GT GCT GGT TAT TT CCAGAAAGAAGAGAAT GGCAAAGTAT GAG 
AAGGCTGAGATAAAGGAGATGGGTGAGATGCATAGGGAACTCAATGCA 
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197.  squirrel monkey 1-27 CD3❑ c - 
EpCAM 

artificial as QDGNEE I GDTTQNPYKVS I SGTTVT LT DYKDDDDKTASFAAAQKECVC 
ENYKLAVNCFLNDNGQCQCT S I GAQNTVLCSKLAAKCLVMKAEMNGSK 
L GRRAKPEGALQNNDGLY DP DCDE S GL FKAKQCNGT S TCWCVNTAGVR 
RTDKDTE I T CSERVRTYWI I I ELKHKAREKPYDVQ SLRTALEEAIKTR 
YQL DPKF I TNI LYEDNVIT I DLVQNSSQKTQNDVDIADVAYYFEKDVK 
GESLFHSKKMDLRVNGEQLDLDPGQTL IYYVDEKAPEFSMQGLKAGVI 
AVIVVVVIAIVAGIVVLVI SRKKRMAKYEKAE I KEMGEMHRE LNA 

198.  squirrel monkey 1-27 CD3❑ c - 
EpCAM 

artificial nt ATGGGAT GGAGCT GTAT CAT CCT CT TCTT GGTAGCAACAGCTACAGGT 
GTACACTCCCAGGACGGTAATGAAGAGATTGGTGATACTACCCAGAAC 
CCATATAAAGTTTCCATCTCAGGAACCACAGTAACACTGACAGATTAC 
AAGGACGACGATGACAAGACT GCGAGT TT TGCCGCAGCT CAGAAAGAA 
TGTGTCTGTGAAAACTACAAGCTGGCCGTAAACTGCTTTTTGAATGAC 
AATGGTCAATGCCAGTGTACTTCGATTGGTGCACAAAATACTGTCCTT 
TGCTCAAAGCTGGCTGCCAAATGTTTGGTGATGAAGGCAGAAATGAAC 

GGCTCAAAACT TGGGAGAAGAGCGAAACCTGAAGGGGCT CT CCAGAAC 
AATGATGGCCTTTACGATCCTGACTGCGATGAGAGCGGGCTCTTTAAG 



GCCAAGCAGTGCAACGGCACCTCCACGTGCTGGTGTGTGAACACTGCT 
GGGGTCAGAAGAACTGACAAGGACACTGAAATAACCTGCTCTGAGCGA 
GTGAGAACCTACT GGAT CAT CAT TGAATTAAAACACAAAGCAAGAGAA 
AAACCTTATGATGTTCAAAGTTTGCGGACTGCACTTGAGGAGGCGATC 
AAAACGCGTTATCAACTGGATCCAAAATTTATCACAAATATTTTGTAT 
GAGGATAAT GT TAT CAC TAT T GATCT GGT T CAAAATT CT TCT CAGAAA 
ACT CAGAAT GAT GT GGACATAGCT GAT GT GGCT TAT TAT TT T GAAAAA 
GAT GT TAAAGGTGAATCCT T GTT TCAT TCTAAGAAAATGGACCTGAGA 
GTAAATGGGGAACAACT GGAT CT GGAT CCTGGT CAAACT TTAATT TAT 
TAT GT CGATGAAAAAGCACCTGAATTCT CAATGCAGGGT CTAAAAGCT 
GGT GT TATT GCTGTTAT TGT GGT TGTGGT GATAGCAATT GT TGCT GGA 
ATT GT T GT GCT GGT TAT TT CCAGAAAGAAGAGAAT GGCAAAGTAT GAG 
AAGGCTGAGATAAAGGAGATGGGTGAGATGCATAGGGAACTCAATGCA 
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199.  swine 1-27 CD3❑ c -EpCAM artificial as QEDIERP DE DTQKT FKVS I SGDKVELT DYKDDDDKTASFAAAQKECVC 
ENYKLAVNCFLNDNGQCQCT S I GAQNTVLCSKLAAKCLVMKAEMNGSK 
L GRRAKPEGALQNNDGLY DP DCDE S GL FKAKQCNGT S TCWCVNTAGVR 
RTDKDTE I T CSERVRTYWI I I ELKHKAREKPYDVQ SLRTALEEAIKTR 
YQL DPKF I TNI LYEDNVIT I DLVQNSSQKTQNDVDIADVAYYFEKDVK 
GESLFHSKKMDLRVNGEQLDLDPGQTL IYYVDEKAPEFSMQGLKAGVI 
AVIVVVVIAIVAGIVVLVI SRKKRMAKYEKAE I KEMGEMHRE LNA 

200.  swine 1-27 CD3❑ c -EpCAM artificial nt ATGGGAT GGAGCT GTAT CAT CCT CT TCTT GGTAGCAACAGCTACAGGT 
GTACACTCCCAAGAAGACATTGAAAGACCAGATGAAGATACACAGAAA 
ACATTTAAAGTCTCCATCTCTGGAGACAAAGTAGAGCTGACAGATTAC 
AAGGACGACGATGACAAGACT GCGAGT TT TGCCGCAGCT CAGAAAGAA 
T GT GT CT GT GAAAACTACAAGCT GGCCGTAAACTGCT TT TT GAAT GAC 
AATGGTCAATGCCAGTGTACTTCGATTGGTGCACAAAATACTGTCCTT 
TGCTCAAAGCTGGCTGCCAAATGTTTGGTGATGAAGGCAGAAATGAAC 

GGCTCAAAACT TGGGAGAAGAGCGAAACCTGAAGGGGCT CT CCAGAAC 
AAT GATGGCCT TTACGATCCT GACT GCGATGAGAGCGGGCT CT TTAAG 
GCCAAGCAGTGCAACGGCACCTCCACGTGCTGGTGTGTGAACACTGCT 
GGGGTCAGAAGAACTGACAAGGACACTGAAATAACCTGCTCTGAGCGA 
GTGAGAACCTACT GGAT CAT CAT TGAATTAAAACACAAAGCAAGAGAA 
AAACCTTATGATGTTCAAAGTTTGCGGACTGCACTTGAGGAGGCGATC 
AAAACGCGTTATCAACTGGATCCAAAATTTATCACAAATATTTTGTAT 
GAGGATAAT GT TAT CAC TAT T GATCT GGT T CAAAATT CT TCT CAGAAA 
ACT CAGAAT GAT GT GGACATAGCT GAT GT GGCT TAT TAT TT T GAAAAA 
GAT GT TAAAGGTGAATCCT T GTT TCAT TCTAAGAAAATGGACCTGAGA 



GTAAATGGGGAACAACT GGAT CT GGAT CCTGGT CAAACT TTAATT TAT 
TAT GTCGATGAAAAAGCACCTGAAT TCTCAATGCAGGGT CTAAAAGCT 
GGT GT TATT GCTGTTAT TGT GGT TGTGGT GATAGCAATT GT TGCT GGA 
ATT GT T GT GCT GGT TAT TT CCAGAAAGAAGAGAAT GGCAAAGTAT GAG 
AAGGCTGAGATAAAGGAGATGGGTGAGATGCATAGGGAACTCAATGCA 
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201.  human CD3 epsilon chain human aa QDGNEEMGGITQT PYKVS I SGTTVILTCPQYPGSE I LWQHNDKNI GGD 
E DDKNI GSDEDHL SLKE FSELEQ SGYYVCYPRGSKPE DANFYLYLRAR 
VCENCMEMDVMSVAT IVIVD I CI TGGLLLLVYYWSKNRKAKAKPVTRG 
AGAGGRQRGQNKERP PPVPNP DYE P I RKGQRDLYS GLNQRRI 

202.  human CD3 epsilon chain human nt ATGCAGT CGGGCACT CACT GGAGAGTT CT GGGCCT CT GCCT CT TATCA 
GTTGGCGTTTGGGGGCAAGATGGTAATGAAGAAATGGGTGGTATTACA 
CAGACACCATATAAAGT CT CCAT CT CT GGAACCACAGTAATAT TGACA 
T GCCCTCAGTATCCT GGAT CT GAAATACTAT GGCAACACAATGATAAA 
AACATAGGCGGTGATGAGGATGATAAAAACATAGGCAGTGATGAGGAT 
CAC CT GT CACT GAAGGAAT T T T CAGAATT GGAGCAAAGT GGT TAT TAT 
GTCT GCTACCCCAGAGGAAGCAAACCAGAAGAT GC GAACTT T TAT CT C 

TACCT GAGGGCACGCGT GT GT GAGAACTGCATGGAGATGGATGTGAT G 
T CGGT GGCCACAATT GT CATAGT GGACAT CT GCAT CACT GGGGGCTT G 
CTGCTGCTGGTTTACTACTGGAGCAAGAATAGAAAGGCCAAGGCCAAG 
CCT GT GACACGAGGAGCGGGT GCTGGCGGCAGGCAAAGGGGACAAAAC 
AAGGAGAGGCCACCACCTGTTCCCAACCCAGACTATGAGCCCATCCGG 
AAAGGCCAGC GGGACC T GTAT T CT GGCCT GAAT CAGAGACGCAT C 

203.  19 amino acid immunoglobulin leader 
peptide 

artificial aa MGWSC I I LFLVATATGVHS 

204.  19 amino acid immunoglobulin leader 
peptide 

artificial nt ATGGGAT GGAGCT GTAT CAT CCT CT TCTT GGTAGCAACAGCTACAGGT 

GTACACTCC 

205.  murine IgG1 heavy chain constant 
region 

murine aa AKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSS 
GVHT FPAVLQS DLYT LS SSVTVP SS TWPSETVT CNVAHPAS STKVDKK 
IVPRDCGCKPC I CTVPEVS SVFI FP PKPKDVLT I T LT PKVTCVVVDI S 
KDDPEVQ FSWFVDDVEVHTAQTQ PREEQFNS T FRSVSEL P IMHQDWLN 
GKE FKCRVNSAAFPAP I EKT I SKTKGRPKAPQVYT I PPPKEQMAKDKV 
SLTCMIT DFFPEDITVEWQWNGQPAENYKNTQP IMDT DGSYFVYSKLN 
VQKSNWEAGNT FT CSVLHEGLHNHHTEKSL SHSPGK 

206.  murine IgG1 heavy chain constant 
region 

murine nt GCCAAAACGACACCCCCAT CT GT CTAT CCACTGGCCCCT GGAT CT GCT 
GCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTAT 
T T CCCT GAGCCAGT GACAGT GACCTGGAACTCTGGATCCCT GT CCAGC 
GGT GT GCACACCT TCCCAGCT GT CCT GCAGT CT GACCTC TACACT CT G 



AGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCAGCGAGACCGTC 
ACCTGCAACGTTGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGAAA 
ATTGTGCCCAGGGATTGTGGTTGTAAGCCTTGCATATGTACAGTCCCA 

GAAGTATCATCTGTCTTCATCTTCCCCCCAAAGCCCAAGGATGTGCTC 
ACCATTACTCTGACTCCTAAGGTCACGTGTGTTGTGGTAGACATCAGC 

AAGGATGATCCCGAGGTCCAGTTCAGCTGGTTTGTAGATGATGTGGAG 
GTGCACACAGCTCAGACGCAACCCCGGGAGGAGCAGTTCAACAGCACT 
TTCCGCTCAGTCAGTGAACTTCCCATCATGCACCAGGACTGGCTCAAT 
GGCAAGGAGTTCAAATGCAGGGTCAACAGTGCAGCTTTCCCTGCCCCC 
ATCGAGAAAACCATCTCCAAAACCAAAGGCAGACCGAAGGCTCCACAG 
GTGTACACCATTCCACCTCCCAAGGAGCAGATGGCCAAGGATAAAGTC 
AGTCTGACCTGCATGATAACAGACTTCTTCCCTGAAGACATTACTGTG 

GAGTGGCAGTGGAATGGGCAGCCAGCGGAGAACTACAAGAACACTCAG 
CCCATCATGGACACAGATGGCTCTTACTTCGTCTACAGCAAGCTCAAT 

GTGCAGAAGAGCAACTGGGAGGCAGGAAATACTTTCACCTGCTCTGTG 
TTACATGAGGGCCTGCACAACCACCATACTGAGAAGAGCCTCTCCCAC 
TCTCCTGGTAAA 
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207.  human lambda light chain constant 
region 

human as GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSP 
VKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHKSYSCQVTHEGSTV 
EKTVAPTECS 

208.  human lambda light chain constant 
region 

human nt GGTCAGCCCAAGGCTGCCCCCTCGGTCACTCTGTTCCCACCCTCCTCT 
GAGGAGCTTCAAGCCAACAAGGCCACACTGGTGTGTCTCATAAGTGAC 
TTCTACCCGGGAGCCGTGACAGTGGCCTGGAAGGCAGATAGCAGCCCC 
GTCAAGGCGGGAGTGGAGACCACCACACCCTCCAAACAAAGCAACAAC 
AAGTACGCGGCCAGCAGCTACCTGAGCCTGACGCCTGAGCAGTGGAAG 
TCCCACAAAAGCTACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTG 
GAGAAGACAGTGGCCCCTACAGAATGTTCA 

209.  1-27 CD3-Fc + Leader artificial nt ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGT 
GTACACTCCCAAGATGGTAATGAAGAAATGGGTGGTATTACACAGACA 
CCATATAAAGTCTCCATCTCTGGAACCACAGTAATATTGACATCCGGA 

GAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCA 
CCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCC 
AAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTG 
GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTG 
GACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAG 
TACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAG 
GACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCC 



CTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCC 
CGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACC 
AAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGC 
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTAC 
AAGACCACGCC TCCC GT GCT GGACT CC GACGGCTCCT TCTT CCTC TAT 
AGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTC 
TCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAG 
AGCCT CT CCCT GT CCCC GGGTAAATAG 
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210.  1-27 CD3-Fc + Leader artificial aa MGWSC I I LFLVATATGVHSQDGNEEMGGI TQTPYKVS I SGT TVI LT SG 
E PKSCDKTHTCPPCPAPELLGGP SVFL FP PKPKDT LMI SRT PEVTCVV 
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ 
DWLNGKEYKCKVSNKAL PAP I EKT I SKAKGQ PRE PQVYT LP PSREEMT 
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT PPVL DS DGSFFLY 
SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

211.  Human CD3s❑ 1-8 (N-terminus) human aa QDGNEEMG 

212.  Saimiri sciureus CD& 1-8 
(N-terminus) 

Saimiri 
sciureus 

aa Q DGNEE I G 

213.  forward primer artificial nt CACTGTGGCCCAGGTTCGAGG 

214.  reverse primer artificial nt GACATACCACACAAATTCAATACGG 

215.  forward primer artificial nt GCT CT GCTCGCGCCGAGAT GTGG 

216.  reverse primer artificial nt ACGCTGGACACCACCTCCAGG 

217.  forward primer artificial nt GGTTCTACTGAGTGGGCAGAGG 

218.  reverse primer artificial nt ACT TGTT GT GGCT GCTT GGAGC 

219.  forward primer artificial nt GGGTGAAGTCCTATCCAGATGG 

220.  reverse primer artificial nt GTGCT CT GCCT GAAGCAAT T CC 

221.  forward primer artificial nt CTCGGCT TCCT CT TCGGGT GG 

222.  reverse primer artificial nt GCATATTCATTTGCTGGGTAACCTGG 

223.  macaque PSMA (Cynomolgus) artificial nt ATGTGGAATCTCCTGCACGAAACCGACTCGGCTGTGGCCACCGCGCGC 
C GCCC GC GC T GGC T GT GCGC T GGGGCACT GGT GCT GGCGGGT GGCTT C 
T TT CT CCTC GGCT TCCT CT T C GGAT GGTT TATAAAAT CCTCCAGT GAA 
GCTACTAACAT TACT CCAAAGCATAATAT GAAAGCAT TT TT GGAT GAA 
CTGAAAGCTGAGAACATCAAGAAGTTCTTACATAATTTTACACAGATA 
CCACATT TAGCAGGAACAGAACAAAACT TT CAACTT GCAAAGCAAAT T 
CAATCCCAGTGGAAAGAAT T T GGCCTGGATT CT GT TGAGCTAACT CAT 
TAT GAT GTCCT GT T GTCCTACCCAAATAAGACT CATCCCAACTACAT C 
T CAATAATTAATGAAGATGGAAATGAGAT TT TCAACACATCAT TATT T 
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224. macaque PSMA 
(Cynomolgus) 

artificial aa MWNLLHE T DSAVATARRPRWLCAGALVLAGGFFLLGFL FGWF I KS S SE 
ATNIT PKHNMKAFLDELKAENIKKFLHNFTQ I PHLAGTEQNFQLAKQ I 
Q SQWKEFGL DSVELT HY DVLL SY PNKT HPNY I S I INEDGNE I FNT SLF 
E PP PAGYENVS DIVP PFSAFS PQGMPEGDLVYVNYARTE DFFKLERDM 
K INCS GK IVIARYGKVFRGNKVKNAQLAGAT GVI LYS DPADYFAPGVK 
SYP DGWNLPGGGVQRGN I LNLNGAGDPLT PGYPANEYAYRRGMAEAVG 
L PS I PVHP I GYYDAQKLLEKMGGSASP DS SWRGSLKVPYNVGPGFTGN 
FSTQKVKMH I HST SEVTRIYNVI GT LRGAVE PDRYVI LGGHRDSWVFG 
GI DPQSGAAVVHE IVRSFGTLKKEGWRPRRT I L FASWDAEE FGLLGS T 
EWAEENSRLLQERGVAYINADSS IEGNYTLRVDCT PLMYSLVYNLTKE 
LES PDEGFEGKSLYE SWTKKS PS PE FSGMPRI SKLGSGNDFEVFFQRL 
GIASGRARYTKNWE TNKFSSYPLYHSVYETYELVEKFY DPMFKYHLTV 
AQVRGGMVFELANSVVL PFDCRDYAVVLRKYADKI YN I SMKHPQEMKT 
YSVSFDSLFSAVKNFTE IASKFSERLRDFDKSNP I LLRMMNDQLMFLE 
RAF I DPLGL PDRP FYRHVI YAPS SHNKYAGE SFPGI Y DALFDI ESKVD 
P SQAWGEVKRQ I SVATFTVQAAAETLSEVA 

225. PM52C3-VH artificial aa QVQLVQSGAEVKKPGASVKLSCKASGYT FTYFDINWVRQTPEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMTRDT S SS TAYMEL SRLRSDDTAVYYC 
ARDGNFPYYAMDSWGQGTTVTVSS 

226. PM52C3-HCDR1 artificial aa YFDIN 

227. PM52C3-HCDR2 artificial aa GI SPGDGNTNYNENFKG 

228. PM52C3-HCDR3 artificial aa DGNFPYYAMDS 

229. PM52C3-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACTT C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGC GGCAT CTC CC CT GGCGAC GGCAACAC CAAC TACAAC GAGAACTT C 
AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 
AT GGAGC T GT C CC GGCT GAGAT CT GACGACAC CGCCGT GTACTACT GC 
GCCAGGGACGGCAACTT CCCT TACTACGCCATGGACT CT TGGGGCCAG 
GGCAC CACGGT CACC GT CT C CT CA 

230. PM52C3-VL artificial aa DVVMTQS PL SL PVTLGE PAS I SCRS SQ SLVY SNGNTYLHWYQQKPGQ S 
PRLL I YKVSNRFSGVPDRFSGSGSGT DFT LK I SRVEAEDVGVYFCSQS 
T HVPYT FGQGTKLE I K 

231. PM52C3-LCDR1 artificial aa RSSQSLVYSNGNTYLH 

232. PM52C3-LCDR2 artificial aa KVSNRFS 



233.  PM52C3-LCDR3 artificial aa SQSTHVPYT 
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234.  PM52C3-VL artificial nt GACGT CGTGAT GACT CAGT CT CCACTCTCCCTGCCCGTCACCCTT GGA 
GAGCC GGCC TC CAT CTC CT GCAGGT CTAGT CAAAGCCTC GTATACAGT 
AACGGAAACACCTACTTGCATTGGTATCAACAGAAGCCAGGCCAATCT 
C CAAGAC TC CTAAT T TATAAGGT TT CTAACC GGTT CT CT GGGGTC CCA 
GACAGAT TCAGCGGCAGTGGGTCAGGCACTGAT TT CACACT GAAAAT C 
AGCAGGGTGGAGGCT GAGGAT GT TGGGGT TTAT TT CT GCTCTCAAAGT 

ACACATGTTCCGTACACGTTTGGCCAGGGGACCAAGCTGGAGATCAAA 

235.  PM52C3-VH-VL artificial aa QVQLVQSGAEVKKPGASVKLSCKASGYT FTYFDINWVRQTPEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMTRDT S SS TAYMEL SRLRSDDTAVYYC 
ARDGNFPYYAMDSWGQGTTVTVSSGGGGSGGGGSGGGGSDVVMTQSPL 
SLPVTLGEPAS I SCRSSQSLVYSNGNTYLHWYQQKPGQSPRLL I YKVS 
NRFSGVPDRFSGSGSGT DFTLKI SRVEAEDVGVYFCSQSTHVPYT FGQ 
GTKLE I K 

236.  PM52C3-VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACTT C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGC GGCAT CTC CC CT GGCGAC GGCAACAC CAAC TACAAC GAGAACTT C 
AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 
AT GGAGCT GT CC CGGCT GAGAT CT GACGACAC CGCC GT GTAC TACT GC 
GCCAGGGACGGCAACTT CCCT TACTACGCCATGGACT CT TGGGGCCAG 
GGCACCACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGC 
GGCTCCGGT GGTGGT GGTT CT GACGTCGT GATGACTCAGTCTCCACT C 
T CC CT GC CC GT CACC CT T GGAGAGC CGGC CT CCAT CT CCT GCAGGTCT 
AGTCAAAGCCTCGTATACAGTAACGGAAACACCTACTTGCATTGGTAT 
CAACAGAAGCCAGGCCAAT CT CCAAGACT CCTAAT TTATAAGGTT TCT 
AACCGGTTCTCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGC 
ACT GATT TCACACTGAAAAT CAGCAGGGT GGAGGCTGAGGATGTT GGG 
GTT TATT TCTGCT CT CAAAGTACACAT GT TCCGTACACGTT TGGCCAG 

GGGACCAAGCTGGAGATCAAA 

237.  PM52C3 VH-VL x 120 VH-VL artificial aa QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQT PEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMTRDT S SS TAYMEL SRLRSDDTAVYYC 
ARDGNFPYYAMDSWGQGTTVTVSSGGGGSGGGGSGGGGSDVVMTQSPL 
SLPVTLGEPAS I SCRSSQSLVYSNGNTYLHWYQQKPGQSPRLL I YKVS 
NRFSGVPDRFSGSGSGT DFTLKI SRVEAEDVGVYFCSQSTHVPYT FGQ 
GTKLE IKSGGGGSEVQLVESGGGLVQPGGSLKLSCAASGFT FNKYAMN 
WVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYL 



QMNNLKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVSSGGGGSG 
GGGSGGGGSQTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQ 
QKPGQAPRGLIGGTKFLAPGTPARFSGSLLGGKAALTLSGVQPEDEAE 
YYCVLWYSNRWVFGGGTKLTVL 
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238.  PM52C3 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGCGCCGAAGTGAAGAAGCCTGGCGCC 
TCCGTGAAGCTGTCCTGCAAGGCCTCCGGCTACACCTTCACCTACTTC 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGCGGCATCTCCCCTGGCGACGGCAACACCAACTACAACGAGAACTTC 
AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 
ATGGAGCTGTCCCGGCTGAGATCTGACGACACCGCCGTGTACTACTGC 
GCCAGGGACGGCAACTTCCCTTACTACGCCATGGACTCTTGGGGCCAG 
GGCACCACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGC 
GGCTCCGGTGGTGGTGGTTCTGACGTCGTGATGACTCAGTCTCCACTC 
TCCCTGCCCGTCACCCTTGGAGAGCCGGCCTCCATCTCCTGCAGGTCT 
AGTCAAAGCCTCGTATACAGTAACGGAAACACCTACTTGCATTGGTAT 
CAACAGAAGCCAGGCCAATCTCCAAGACTCCTAATTTATAAGGTTTCT 

AACCGGTTCTCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGC 
ACTGATTTCACACTGAAAATCAGCAGGGTGGAGGCTGAGGATGTTGGG 
GTTTATTTCTGCTCTCAAAGTACACATGTTCCGTACACGTTTGGCCAG 

GGGACCAAGCTGGAGATCAAATCCGGAGGTGGTGGATCCGAGGTGCAG 
CTGGTCGAGTCTGGAGGAGGATTGGTGCAGCCTGGAGGGTCATTGAAA 
CTCTCATGTGCAGCCTCTGGATTCACCTTCAATAAGTACGCCATGAAC 

TGGGTCCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTTGCTCGCATA 
AGAAGTAAATATAATAATTATGCAACATATTATGCCGATTCAGTGAAA 
GACAGGTTCACCATCTCCAGAGATGATTCAAAAAACACTGCCTATCTA 
CAAATGAACAACTTGAAAACTGAGGACACTGCCGTGTACTACTGTGTG 
AGACATGGGAACTTCGGTAATAGCTACATATCCTACTGGGCTTACTGG 
GGCCAAGGGACTCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGC 
GGCGGCGGCTCCGGTGGTGGTGGTTCTCAGACTGTTGTGACTCAGGAA 
CCTTCACTCACCGTATCACCTGGTGGAACAGTCACACTCACTTGTGGC 
TCCTCGACTGGGGCTGTTACATCTGGCAACTACCCAAACTGGGTCCAA 
CAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTC 
CTCGCCCCCGGTACTCCTGCCAGATTCTCAGGCTCCCTGCTTGGAGGC 
AAGGCTGCCCTCACCCTCTCAGGGGTACAGCCAGAGGATGAGGCAGAA 
TAT TACTGTGTTCTATGGTACAGCAACCGCTGGGTGTTCGGTGGAGGA 
ACCAAACTGACTGTCCTA 

239.  PM52H3-VH artificial as QVQLVQSGAEVKKPGASVKLSCKASGYTFTYFDINWVRQTPEQGLEWM 



GGI SPGDGNTNYNENFKGRVTMTRDT SKS TAYMEL SRLRSDDTAVYYC 
ARDGNFPYYAMDSWGQGTTVTVSS 
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240. PM52H3-HCDR1 artificial aa Y FD IN 

241. PM52H3-HCDR2 artificial aa GI SPGDGNTNYNENFKG 

242. PM52H3-HCDR3 artificial aa DGNFPYYAMDS 

243. PM52H3-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACT T C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGC GGCAT CTC CC CT GGCGAC GGCAACAC CAAC TACAAC GAGAACT T C 
AAGGGCAGGGTCACAATGACCAGAGACACGTCCAAATCCACCGCCTAC 
AT GGAGC T GT C CC GGCT GAGATCT GAC GACACC GC CGT GTACTACT GC 
GCCAGGGACGGCAACTTCCCT TACTACGCCATGGACT CT TGGGGCCAG 
GGCAC CACGGT CACC GT CT C CT CA 

244. PM52H3-VL artificial aa DVVMTQS PL SL PVTLGE PAS I SCRS SQSLVYSNGNTYLHWYQQKPGQS 
PRLL I YKVSNRFSGVP DRFS GS GS GT DFT LK I SRVEAEDVGVYFCSQS 
T HVPYT FGQGTKLE I K 

245. PM52H3-LCDR1 artificial aa RS SQS LVYSNGNT YLH 

246. PM52H3-LCDR2 artificial aa KVSNRFS 

247. PM52H3-LCDR3 artificial aa SQSTHVPYT 

248. PM52H3-VL artificial nt GACGT CGTGAT GACT CAGT CT CCACTCTCCCTGCCCGTCACCCT T GGA 
GAGC CGGC CT CCAT CT CCT GCAGGTC TAGT CAAAGC CT CGTATACAGT 
AACGGAAACACCTACTTGCAT TGGTATCAACAGAAGCCAGGCCAATCT 
CCAAGACTCCTAATT TATAAGGT T T CTAACC GGT T CT CT GGGGTC CCA 
GACAGAT TCAGCGGCAGTGGGTCAGGCACTGAT TTCACACTGAAAATC 
AGCAGGGTGGAGGCT GAGGAT GT TGGGGT T TAT T T CT GCTCTCAAAGT 

ACACATGTTCCGTACACGT T TGGCCAGGGGACCAAGCTGGAGATCAAA 

249. PM52H3-VH-VL artificial aa QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQT PEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMTRDT SKS TAYMEL SRLRSDDTAVYYC 
ARDGNFPYYAMDSWGQGTTVTVS SGGGGSGGGGSGGGGSDVVMTQSPL 
S LPVT LGE PAS I S CRS SQS LVYSNGNT YLHWYQQKPGQS PRLL I YKVS 
NRFS GVPDRFSGSGSGT DFT LK I SRVEAE DVGVY FC SQ ST HVPYT FGQ 
GTKLE I K 

250. PM52H3-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACT T C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGC GGCAT CTC CC CT GGCGACGGCAACACCAAC TACAAC GAGAACT T C 



AAGGGCAGGGTCACAATGACCAGAGACACGTCCAAATCCACCGCCTAC 

AT GGAGC T GT C CC GGCT GAGATCT GAC GACACC GC CGT GTACTACT GC 

GCCAGGGACGGCAACTTCCCTTACTACGCCATGGACTCTTGGGGCCAG 

GGCACCACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGC 

GGCTCCGGT GGTGGT GGT T CT GACGTCGT GATGACTCAGTCTCCACT C 

T C CCT GCC CGT CAC CCT T GGAGAGC CGGC CT CCAT CT CCT GCAGGTCT 
AGTCAAAGCCTCGTATACAGTAACGGAAACACCTACT TGCATTGGTAT 

CAACAGAAGCCAGGCCAATCTCCAAGACTCCTAATTTATAAGGTTTCT 

AACCGGTTCTCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGC 
ACT GAT T TCACACTGAAAATCAGCAGGGTGGAGGCTGAGGATGTTGGG 

GT T TAT T TCTGCT CT CAAAGTACACATGT T CCGTACACGT T TGGCCAG 

GGGACCAAGCTGGAGATCAAA 
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251.  PM52H3 VH-VL x 120 VH-VL artificial as QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQT PEQGLEWM 

GGI SPGDGNTNYNENFKGRVTMTRDT SKS TAYMEL SRLRSDDTAVYYC 
ARDGNFPYYAMDSWGQGTTVTVSSGGGGSGGGGSGGGGSDVVMTQSPL 

SLPVT LGEPAS I SCRS SQ SLVY SNGNTYLHWYQQKPGQ S PRLL I YKVS 

NRFSGVP DRFS GS GS GT DFTLKI SRVEAEDVGVYFCSQSTHVPYT FGQ 

GTKLE IKSGGGGSEVQLVESGGGLVQPGGSLKLSCAASGFT FNKYAMN 

WVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYL 

QMNNLKTEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSG 

GGGSGGGGSQTVVTQEP SL TVS PGGTVT LT CGS S TGAVT S GNY PNWVQ 

QKPGQAPRGL I GGTKFLAPGT PARFSGSLLGGKAALT LS GVQPE DEAE 

YYCVLWYSNRWVFGGGTKLTVL 

252.  PM52H3 VH-VL x I2C VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGCGCCGAAGTGAAGAAGCCTGGCGCC 

T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACT T C 

GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 

GGC GGCAT CTC CC CT GGCGAC GGCAACAC CAAC TACAAC GAGAACT T C 

AAGGGCAGGGTCACAATGACCAGAGACACGTCCAAATCCACCGCCTAC 
AT GGAGC T GT C CC GGCT GAGATCT GAC GACACC GC CGT GTACTACT GC 

GCCAGGGACGGCAACTTCCCTTACTACGCCATGGACTCTTGGGGCCAG 

GGCACCACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGC 

GGCT CC GGT GGT GGT GGT TCT GAC GT CGT GAT GACT CAGT CT C CACT C 

T CC CT GC CC GT CACC CT T GGAGAGC CGGC CT CCAT CT CCT GCAGGTCT 
AGTCAAAGCCTCGTATACAGTAACGGAAACACCTACT TGCATTGGTAT 

CAACAGAAGCCAGGCCAATCTCCAAGACTCCTAATTTATAAGGTTTCT 

AACCGGTTCTCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGC 
ACT GAT T TCACACTGAAAATCAGCAGGGTGGAGGCTGAGGATGTTGGG 



GT T TAT T TCTGCT CT CAAAGTACACAT GT TCCGTACACGTT TGGCCAG 

GGGACCAAGCTGGAGATCAAATCCGGAGGTGGTGGATCCGAGGTGCAG 
CT GGT CGAGTCT GGAGGAGGAT T GGT GCAGC CT GGAGGGT CAT TGAAA 
CTCTCAT GT GCAGCCTCTGGAT T CACCT T CAATAAGTACGCCATGAAC 

TGGGTCCGCCAGGCTCCAGGAAAGGGTT TGGAATGGGT TGCTCGCATA 
AGAAGTAAATATAATAAT TAT GCAACATAT TAT GCCGAT TCAGTGAAA 
GACAGGT TCACCATCTCCAGAGATGAT TCAAAAAACACTGCCTATCTA 
CAAATGAACAACT TGAAAACT GAGGACACTGCCGT GTACTACT GT GT G 
AGACATGGGAACT TC GGTAATAGCTACATAT CC TACT GGGCT TACT GG 

GGC CAAGGGAC TCT GGT CACC GT CT CCT CAGGT GGT GGT GGT T CT GGC 
GGCGGCGGCTCCGGTGGTGGTGGT TCTCAGACTGT T GT GACT CAGGAA 
CCT TCACTCACCGTATCACCT GGTGGAACAGTCACACTCACT T GT GGC 
T CCTCGACT GGGGCT GT TACATCTGGCAACTACCCAAACTGGGTCCAA 
CAAAAAC CAGGT CAGGCAC CC CGT GGT CTAATAGGT GGGAC TAAGT T C 
CTCGCCCCCGGTACTCCTGCCAGAT TCTCAGGCTCCCTGCT TGGAGGC 
AAGGCT GCC CT CAC CC TCT CAGGGGTACAGCCAGAGGAT GAGGCAGAA 
TAT TACT GT GT TC TAT GGTACAGCAAC CGCT GGGT GT TCGGTGGAGGA 
ACCAAACTGACTGTCCTA 
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253.  PM75A10-VH artificial aa QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQT PEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMTRDTSSSTAYMELSRLRSDDTAVYYC 
ARDGNFPYYAMVNWGQGTTVTVSS 

254.  PM75A10-HCDR1 artificial aa Y FD IN 

255.  PM75A10-HCDR2 artificial aa GI SPGDGNTNYNENFKG 

256.  PM75A10-HCDR3 artificial aa DGNFPYYAMVN 

257.  PM75A10-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACT T C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGC GGCAT CTC CC CT GGCGAC GGCAACAC CAAC TACAAC GAGAACT T C 
AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 
AT GGAGC T GT C CC GGCT GAGATCT GAC GACACC GC CGT GTACTACT GC 
GCCAGGGACGGCAACTTCCCT TACTACGCGATGGTCAACTGGGGCCAG 
GGCAC CACGGT CACC GT CT C CT CA 

258.  PM75A10-VL artificial aa DVVMTQS PL SL PVTLGE PAS I SCRS SQ SLVY SNGNTYLHWYQQKPGQ S 
PRLL I YKVSNRFS GVPDRFS GSGSGT DFT LK I SRVEAEDVGVYFCSQS 
T HVPYT FGQGTKLE I K 

259.  PM75A10-LCDR1 artificial aa RS SQSLVYSNGNTYLH 

260.  PM75A10-LCDR2 artificial aa KVSNRFS 



261.  PM75A10-LCDR3 artificial aa SQSTHVPYT 
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262.  PM75A10-VL artificial nt GACGT CGTGAT GACT CAGT CT CCACTCTCCCTGCCCGTCACCCT T GGA 
GAGCC GGCC TC CAT CTC CT GCAGGT CTAGT CAAAGCCTC GTATACAGT 
AACGGAAACACCTACTTGCATTGGTATCAACAGAAGCCAGGCCAATCT 
C CAAGAC TC CTAAT T TATAAGGT T T CTAACC GGT T CT CT GGGGTC CCA 
GACAGAT TCAGCGGCAGTGGGT CAGGCACT GAT T TCACACT GAAAAT C 
AGCAGGGTGGAGGCT GAGGAT GT TGGGGT T TAT T T CT GT TCTCAAAGT 

ACACATGTTCCGTACACGTTTGGCCAGGGGACCAAGCTGGAGATCAAA 

263.  PM75A10-VH-VL artificial aa QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQT PEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMTRDT S SS TAYMEL SRLRSDDTAVYYC 
ARDGNFPYYAMVNWGQGTTVTVSSGGGGSGGGGSGGGGSDVVMTQSPL 
SLPVTLGEPAS I SCRSSQSLVYSNGNTYLHWYQQKPGQSPRLL I YKVS 
NRFSGVP DRFS GS GS GT DFTLKI SRVEAEDVGVYFCSQSTHVPYT FGQ 
GTKLE I K 

264.  PM75A10-VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACT T C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGC GGCAT CTC CC CT GGCGAC GGCAACAC CAAC TACAAC GAGAACT T C 
AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 
AT GGAGC T GT C CC GGCT GAGATCT GAC GACACC GC CGT GTACTACT GC 
GCCAGGGACGGCAACTTCCCTTACTACGCGATGGTCAACTGGGGCCAG 
GGCAC CACGGT CAC CGT CTC CT CAGGT GGT GGT GGT TCT GGC GGC GGC 
GGCTCCGGT GGTGGT GGT T CT GACGTCGT GATGACTCAGTCTCCACT C 
T CC CT GC CC GT CACC CT T GGAGAGC CGGC CT CCAT CT CCT GCAGGTCT 
AGTCAAAGCCTCGTATACAGTAACGGAAACACCTACTTGCATTGGTAT 
CAACAGAAGCCAGGCCAAT CT CCAAGACT CCTAAT T TATAAGGT T TCT 
AACCGGTTCTCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGC 
ACT GAT T TCACACTGAAAAT CAGCAGGGT GGAGGCTGAGGATGT T GGG 
GT T TAT T TCTGT T CT CAAAGTACACAT GT TCCGTACACGT T TGGCCAG 

GGGACCAAGCTGGAGATCAAA 

265.  PM75A10 VH-VL x 120 VH-VL artificial aa QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQT PEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMTRDT SS STAYME LSRLRS DDTAVYYC 
ARDGNFPYYAMVNWGQGTTVTVSSGGGGSGGGGSGGGGSDVVMTQSPL 
SLPVTLGEPAS I SCRSSQSLVYSNGNTYLHWYQQKPGQSPRLL I YKVS 
NRFSGVP DRFS GS GS GT DFTLKI SRVEAEDVGVYFCSQSTHVPYT FGQ 
GTKLE IKSGGGGSEVQLVESGGGLVQPGGSLKLSCAASGFT FNKYAMN 
WVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYL 



QMNNLKTE DTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSG 
GGGSGGGGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQ 
QKPGQAPRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAE 
YYCVLWYSNRWVFGGGTKLTVL 
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266.  PM75A10 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGCCT CC GGCTACACCT T CACCTACTT C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGCGGCATCTCCCCTGGCGACGGCAACACCAACTACAACGAGAACTTC 
AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 
AT GGAGC T GT CCC GGCT GAGATCT GAC GACACC GCCGT GTACTACT GC 
GCCAGGGACGGCAACTTCCCTTACTACGCGATGGTCAACTGGGGCCAG 
GGCACCACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGC 
GGCTCCGGT GGTGGT GGTT CT GACGTCGT GATGACTCAGTCTCCACT C 
T CCCT GCCC GT CACCCT T GGAGAGCCGGCCT CCAT CT CCT GCAGGTCT 
AGTCAAAGCCTCGTATACAGTAACGGAAACACCTACTTGCATTGGTAT 
CAACAGAAGCCAGGCCAATCTCCAAGACTCCTAATTTATAAGGTTTCT 

AACCGGTTCTCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGC 
ACT GATT TCACACTGAAAAT CAGCAGGGT GGAGGCTGAGGATGTT GGG 
GTT TATT TCTGTT CT CAAAGTACACAT GT TCCGTACACGTT TGGCCAG 

GGGACCAAGCTGGAGATCAAATCCGGAGGTGGTGGATCCGAGGTGCAG 
CT GGT CGAGTCT GGAGGAGGATT GGT GCAGCCT GGAGGGT CAT T GAAA 
CTCTCAT GT GCAGCCTCTGGATT CACCTT CAATAAGTACGCCATGAAC 

T GGGT CCGCCAGGCT CCAGGAAAGGGT TT GGAATGGGTT GCTCGCATA 
AGAAGTAAATATAATAATTATGCAACATATTATGCCGATTCAGTGAAA 
GACAGGTTCACCATCTCCAGAGATGATTCAAAAAACACTGCCTATCTA 
CAAAT GAACAACT TGAAAACT GAGGACACTGCCGT GTACTACT GT GT G 
AGACATGGGAACTTCGGTAATAGCTACATATCCTACTGGGCTTACTGG 
GGCCAAGGGAC TCT GGT CACC GT CT CCT CAGGT GGT GGT GGTT CT GGC 
GGCGGCGGCTCCGGT GGTGGT GGTT CT CAGACT GT TGTGACTCAGGAA 
CCT TCACTCACCGTATCACCT GGTGGAACAGTCACACTCACTT GT GGC 
T CCTCGACT GGGGCT GT TACATCTGGCAACTACCCAAACTGGGTCCAA 
CAAAAACCAGGT CAGGCACCCC GT GGTC TAATAGGT GGGAC TAAGTT C 
CTCGCCCCCGGTACTCCTGCCAGATTCTCAGGCTCCCTGCTTGGAGGC 
AAGGCTGCCCT CACCCT CT CAGGGGTACAGCCAGAGGAT GAGGCAGAA 
TAT TACT GT GT TC TAT GGTACAGCAACCGCT GGGT GT TC GGT GGAGGA 
ACCAAACTGACTGTCCTA 

267.  PM9166-VH artificial as QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQT PEQGLEWM 



GGI SPGDGNTNYNENFKGRVTMTRDT SS STAYMELSRLRSDDTAVYYC 
ARDGNFPYYALTNWGQGTTVTVSS 
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268. PM9166-HCDR1 artificial aa Y FD IN 

269. PM9166-HCDR2 artificial aa GI SPGDGNTNYNENFKG 

270. PM9166-HCDR3 artificial aa DGNFPYYALTN 

271. PM9166-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACT T C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGC GGCAT CTC CC CT GGCGAC GGCAACAC CAAC TACAAC GAGAACT T C 
AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 
AT GGAGC T GT C CC GGCT GAGATCT GAC GACACC GC CGT GTACTACT GC 
GCCAGGGACGGCAACT TCCCTTACTACGCCCTGACCAACTGGGGCCAG 
GGCAC CACGGT CACC GT CT C CT CA 

272. PM91B6-VL artificial aa DVVMTQS PL SL PVTLGE PAS I SCRS SQSLVYSNGNTYLHWYQQKPGQS 
PRLL I YKVSNRFS GVPDRFS GSGSGT DFT LK I SRVEAEDVGVYFCSQS 
T HVPYT FGQGTKLE I K 

273. PM9166-LCDR1 artificial aa RS SQS LVYSNGNT YLH 

274. PM9166-LCDR2 artificial aa KVSNRFS 

275. PM9166-LCDR3 artificial aa SQSTHVPYT 

276. PM9166-VL artificial nt GACGT CGTGAT GACT CAGT CT CCACTCTCCCTGCCCGTCACCCT T GGA 
GAGCC GGCC TC CAT CTC CT GCAGGT CTAGT CAAAGCCTC GTATACAGT 
AACGGAAACACCTACTTGCAT TGGTATCAACAGAAGCCAGGCCAATCT 
CCAAGACTCCTAAT TTATAAGGTT TCTAACCGGT TCTCTGGGGTCCCA 
GACAGAT TCAGCGGCAGTGGGTCAGGCACTGAT TTCACACTGAAAATC 
AGCAGGGTGGAGGCT GAGGAT GT TGGGGT T TAT T T CT GT TCTCAAAGT 

ACACATGTTCCGTACACGT T TGGCCAGGGGACCAAGCTGGAGATCAAA 

277. PM9166-VH-VL artificial aa QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQT PEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMTRDTS SSTAYMELSRLRSDDTAVYYC 
ARDGNFPYYALTNWGQGTTVTVS SGGGGSGGGGSGGGGSDVVMTQSPL 
S LPVT LGE PAS I S CRS SQS LVYSNGNT YLHWYQQKPGQS PRLL I YKVS 
NRFSGVP DRFS GS GS GT DFTLKI SRVEAE DVGVYFCSQSTHVPYT FGQ 
GTKLE I K 

278. PM9166-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGC CT CC GGCTACAC CT T CAC CTACT T C 
GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 
GGC GGCAT CTC CC CT GGCGAC GGCAACAC CAAC TACAAC GAGAACT T C 



AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 

AT GGAGC T GT CCC GGCT GAGATCT GAC GACACC GCCGT GTACTACT GC 

GCCAGGGACGGCAACTTCCCTTACTACGCCCTGACCAACTGGGGCCAG 

GGCACCACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGC 

GGCTCCGGTGGTGGTGGTTCTGACGTCGTGATGACTCAGTCTCCACTC 

T CCCT GCCC GT CACCCT T GGAGAGCCGGCCT CCAT CT CCT GCAGGTCT 
AGTCAAAGCCTCGTATACAGTAACGGAAACACCTACTTGCATTGGTAT 

CAACAGAAGCCAGGCCAAT CTCCAAGACT CC TAAT T TATAAGGTT TCT 

AACCGGTTCTCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGC 

ACT GATT TCACACTGAAAAT CAGCAGGGT GGAGGCTGAGGATGTT GGG 
GTT TATT TCTGTT CT CAAAGTACACAT GT TCCGTACACGTT TGGCCAG 

GGGACCAAGCTGGAGATCAAA 
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279.  PM91B6 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVKKPGASVKLSCKASGYT FTYFDINWVRQT PEQGLEWM 

GGI SPGDGNTNYNENFKGRVTMTRDT S SS TAYMEL SRLRSDDTAVYYC 
ARDGNFPYYALTNWGQGTTVTVSSGGGGSGGGGSGGGGSDVVMTQSPL 

SLPVTLGEPAS I SCRSSQSLVYSNGNTYLHWYQQKPGQSPRLL IYKVS 

NRFSGVPDRFSGSGSGT DFTLKI SRVEAEDVGVYFCSQSTHVPYT FGQ 

GTKLE IKSGGGGSEVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMN 

WVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYL 

QMNNLKTE DTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSG 

GGGSGGGGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQ 

QKPGQAPRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAE 

YYCVLWYSNRWVFGGGTKLTVL 

280.  PM91B6 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGCGCCGAAGTGAAGAAGCCTGGCGCC 

T CC GT GAAGCT GT CCT GCAAGGCCT CC GGCTACACCT T CACCTACTT C 

GACATCAACTGGGTGCGGCAGACGCCTGAGCAGGGCCTGGAATGGATG 

GGCGGCATCTCCCCTGGCGACGGCAACACCAACTACAACGAGAACTTC 

AAGGGCAGGGTCACAATGACCAGAGACACGTCCTCATCCACCGCCTAC 
AT GGAGC T GT CCC GGCT GAGATCT GAC GACACC GCCGT GTACTACT GC 

GCCAGGGACGGCAACTTCCCTTACTACGCCCTGACCAACTGGGGCCAG 

GGCACCACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGC 

GGCTCCGGTGGTGGTGGTTCTGACGTCGTGATGACTCAGTCTCCACTC 

T CCCT GCCC GT CACCCT T GGAGAGCCGGCCT CCAT CT CCT GCAGGTCT 
AGTCAAAGCCTCGTATACAGTAACGGAAACACCTACTTGCATTGGTAT 

CAACAGAAGCCAGGCCAAT CT CCAAGACT CCTAAT TTATAAGGTT TCT 

AACCGGTTCTCTGGGGTCCCAGACAGATTCAGCGGCAGTGGGTCAGGC 

ACT GATT TCACACTGAAAAT CAGCAGGGT GGAGGCTGAGGATGTT GGG 



GTT TATT TCTGTT CT CAAAGTACACAT GT TCCGTACACGTT TGGCCAG 

GGGACCAAGCTGGAGATCAAATCCGGAGGTGGTGGATCCGAGGTGCAG 
CT GGT CGAGTCT GGAGGAGGATT GGT GCAGCCT GGAGGGT CAT T GAAA 
CTCTCAT GT GCAGCCTCTGGATT CACCTT CAATAAGTACGCCATGAAC 

T GGGT CCGCCAGGCT CCAGGAAAGGGT TT GGAATGGGTT GCTCGCATA 
AGAAGTAAATATAATAATTATGCAACATATTATGCCGATTCAGTGAAA 
GACAGGTTCACCATCTCCAGAGATGATTCAAAAAACACTGCCTATCTA 
CAAAT GAACAACT TGAAAACT GAGGACACTGCCGT GTACTACT GT GT G 
AGACAT GGGAACT TC GGTAATAGCTACATAT CC TACT GGGCT TACT GG 

GGCCAAGGGAC TCT GGT CACC GT CT CCT CAGGT GGT GGT GGTT CT GGC 
GGCGGCGGCTCCGGT GGTGGT GGTT CT CAGACT GT TGTGACTCAGGAA 
CCT TCACTCACCGTATCACCT GGTGGAACAGTCACACTCACTT GT GGC 
T CCTCGACTGGGGCTGTTACAT CT GGCAACTACCCAAACT GGGTCCAA 
CAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTC 
CTCGCCCCCGGTACTCCTGCCAGATTCTCAGGCTCCCTGCTTGGAGGC 
AAGGCTGCCCT CACCCT CT CAGGGGTACAGCCAGAGGAT GAGGCAGAA 
TAT TACT GT GT TC TAT GGTACAGCAACCGCT GGGT GT TC GGT GGAGGA 
ACCAAACTGACTGTCCTA 
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281.  PM83Al2-VH artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AI I SDGGYYTYYS DI IKGRFT I SRDNAKNSLYLQTNSLKAEDTAVYYC 
ARGFPLLRHGAFDLWGQGTLVTVSS 

282.  PM83Al2-HCDR1 artificial aa DYYMY 

283.  PM83Al2-HCDR2 artificial aa I I S DGGYYTYYS DI IKG 

284.  PM83Al2-HCDR3 artificial aa GFPLLRHGAFDL 

285.  PM83Al2-VH artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCAT CATCTCCGAC GGCGGC TACTACACCTAC TACT CC GACAT CAT C 
AAGGGCC GGT T CACCAT CT CCC GGGACAAT GCCAAGAACAGCCT GTAC 
CT GCAGACGAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACAC GGCGCCTT CGACCT CT GGGGC 
CAGGGCACCCT GGT CACCGT CT CCT CA 

286.  PM83Al2-VL artificial aa DIQMTQS PS SL SASVGDRVT I TCKASQNVDTNVAWYQQKPGQAPKSL I 
Y SASYRY SDVP SRFSGSASGT DFT LT I SSVQSEDFATYYCQQYDSYPY 
T FGGGTKLE I K 

287.  PM83Al2-LCDR1 artificial aa KASQNVDTNVA 

288.  PM83Al2-LCDR2 artificial aa SASYRYS 



289.  PM83Al2-LCDR3 artificial aa QQYDSYPYT 
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290.  PM83Al2-VL artificial nt GACATCCAGATGACCCAGTCCCCCAGCTCCCTGTCCGCCTCCGTGGGC 
GACAGAGTGACCATCACCTGCAAGGCCTCCCAGAACGTGGACACCAAC 
GT GGCCT GGTAT CAGCAGAAGCCCGGCCAGGCCCC TAAGTCCCT GAT C 
TACTCCGCCTCCTACCGGTACTCTGACGT GCCT TCCCGGTT CT CCGGC 
TCCGCGTCCGGCACCGACTTCACCCTGACCATCTCCAGCGTGCAGTCT 
GAGGACTTCGCCACGTACTACTGCCAGCAGTACGACTCCTACCCTTAC 
ACCTTCGGCGGAGGGACCAAGCTGGAAATCAAG 

291.  PM83Al2-VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AI I SDGGYYTYYS DI IKGRFT I SRDNAKNSLYLQTNSLKAEDTAVYYC 

ARGFPLLRHGAFDLWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCKASQNVDTNVAWYQQKPGQAPKSL IYSASYRYS 
DVPSRFSGSASGT DFTLT I SSVQSEDFATYYCQQYDSYPYT FGGGTKL 
E IK 

292.  PM83Al2-VH-VL artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCAT CATCTCCGACGGCGGC TACTACACCTAC TACT CCGACAT CAT C 
AAGGGCCGGT T CACCAT CT CCCGGGACAAT GCCAAGAACAGCCT GTAC 
CT GCAGACGAACT CCCT GAAGGCCGAGGACACCGCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACACGGCGCCTT CGACCT CT GGGGC 
CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 
GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 
AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAAG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCTCCTACCGGTACTCT 
GACGT GCCT TCCCGGTT CT CCGGCT CCGCGT CCGGCACCGACT TCACC 
CT GACCAT CTCCAGCGT GCAGTCT GAGGACT TCGCCACGTACTACT GC 
CAGCAGTACGACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAATCAAG 

293.  PM83Al2 VH-VL x 120 VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AI I SDGGYYTYYS DI IKGRFT I SRDNAKNSLYLQTNSLKAEDTAVYYC 

ARGFPLLRHGAFDLWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCKASQNVDTNVAWYQQKPGQAPKSL IYSASYRYS 
DVPSRFSGSASGT DFTLT I SSVQSEDFATYYCQQYDSYPYT FGGGTKL 
E IKS GGGGSEVQLVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQ 
APGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNN 



LKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVSSGGGGSGGGGS 
GGGGSQTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQKPG 
QAPRGLIGGTKFLAPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCV 
LWYSNRWVFGGGTKLTVL 
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294.  PM83Al2 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
TCCCTGAGGCTGTCCTGTGCCGCCTCCGGCTTCACCTTCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCATCATCTCCGACGGCGGCTACTACACCTACTACTCCGACATCATC 
AAGGGCCGGTTCACCATCTCCCGGGACAATGCCAAGAACAGCCTGTAC 
CTGCAGACGAACTCCCTGAAGGCCGAGGACACCGCCGTGTACTACTGC 
GCCCGGGGCTTCCCTCTGCTGAGACACGGCGCCTTCGACCTCTGGGGC 
CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 
GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 
AGCTCCCTGTCCGCCTCCGTGGGCGACAGAGTGACCATCACCTGCAAG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCCTAAGTCCCTGATCTACTCCGCCTCCTACCGGTACTCT 
GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 
CTGACCATCTCCAGCGTGCAGTCTGAGGACTTCGCCACGTACTACTGC 
CAGCAGTACGACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAATCAAGTCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCT 
GGAGGAGGATTGGTGCAGCCTGGAGGGTCATTGAAACTCTCATGTGCA 
GCCTCTGGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAG 
GCTCCAGGAAAGGGTTTGGAATGGGTTGCTCGCATAAGAAGTAAATAT 
AATAATTATGCAACATATTATGCCGATTCAGTGAAAGACAGGTTCACC 
ATCTCCAGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAAC 
TTGAAAACTGAGGACACTGCCGTGTACTACTGTGTGAGACATGGGAAC 

TTCGGTAATAGCTACATATCCTACTGGGCTTACTGGGGCCAAGGGACT 
CTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGTGGTGGTGGTTCTCAGACTGTTGTGACTCAGGAACCTTCACTCACC 
GTATCACCTGGTGGAACAGTCACACTCACTTGTGGCTCCTCGACTGGG 
GCTGTTACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGT 

CAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGT 
ACTCCTGCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTC 
ACCCTCTCAGGGGTACAGCCAGAGGATGAGGCAGAATATTACTGTGTT 

CTATGGTACAGCAACCGCTGGGTGTTCGGTGGAGGAACCAAACTGACT 
GTCCTA 

295.  PM07F8MPF-VH artificial as QVQLVESGGGLVKPGESLRLSCAASGFTFSDYYMYWVRQAPGKGLEWV 



AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQTNSLKAEDTAVYYC 
ARGFPLLRHGAFDLWGQGTLVTVSS 
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296. PM07F8MPF-HCDR1 artificial aa DYYMY 

297. PM07F8MPF-HCDR2 artificial aa S I S DGGSNTYYS DI IKG 

298. PM07F8MPF-HCDR3 artificial aa GFPLLRHGAFDL 

299. PM07F8MPF-VH artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
TCCCTGAGGCTGTCCTGTGCCGCCTCCGGCTTCACCTTCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGACTGGAATGGGTG 
GCCTCCAT CTCCGACGGCGGCT CCAACACCTAC TACT CCGACAT CAT C 
AAGGGCCGGTT CACCAT CT CCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGACGAACT CCCT GAAGGCCGAGGACACCGCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACACGGCGCCTT CGACCT CT GGGGC 
CAGGGCACCCT GGT CACCGT CT CCT CA 

300. PM07F8MPF-VL artificial aa DIQMTQS PS SL SASVGDRVT I T CRASQNVDTNVAWYQQKPGQAPKSL I 
YSATYRYSDVPSRFSGSASGT DFTLT I SSVQSEDFATYYCQQYNSYPY 
T FGGGTKLEIK 

301. PM07F8MPF-LCDR1 artificial aa RAS QNVDTNVA 

302. PM07F8MPF-LCDR2 artificial aa SATYRYS 

303. PM07F8MPF-LCDR3 artificial aa QQYNSYPYT 

304. PM07F8MPF-VL artificial nt GACATCCAGATGACCCAGTCCCCCAGCTCCCTGTCCGCCTCCGTGGGC 
GACAGAGTGACCATCACCTGCAGGGCCTCCCAGAACGTGGACACCAAC 
GT GGCCT GGTAT CAGCAGAAGCCCGGCCAGGCCCC TAAGTCCCT GAT C 
TACTCCGCCACCTACCGGTACTCTGACGT GCCT TCCCGGTT CT CCGGC 
TCCGCGTCCGGCACCGACTTCACCCTGACCATCTCCAGCGTGCAGTCT 
GAGGACTTCGCCACGTACTACTGCCAGCAGTACAACTCCTACCCTTAC 
ACCTTCGGCGGAGGGACCAAGCTGGAAATCAAG 

305. PM07F8MPF-VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQTNSLKAEDTAVYYC 

ARGFPLLRHGAFDLWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 
DVPSRFSGSASGT DFTLT I SSVQSEDFATYYCQQYNSYPYT FGGGTKL 
E IK 

306. PM07F8MPF-VH-VL artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
TCCCTGAGGCTGTCCTGTGCCGCCTCCGGCTTCACCTTCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGACTGGAATGGGTG 
GCCTCCAT CTCCGACGGCGGCT CCAACACCTAC TACT CCGACAT CAT C 



AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 

CT GCAGACGAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 

GCCCGGGGC TT CCCT CT GCT GAGACAC GGCGCCTT CGACCT CT GGGGC 

CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 

GGC GGCT CC GGT GGT GGT GGT TCT GACAT CCAGAT GACCCAGT CCCCC 

AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAGG 

GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 

GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCACCTACCGGTACTCT 

GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 

CT GACCAT CTCCAGC GT GCAGTCT GAGGACT TC GCCACGTACTACT GC 

CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAAT CAAG 
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307.  PM07F8MPF VH-VL x 120 VH-VL artificial as QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 

AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQTNSLKAEDTAVYYC 

ARGFPLLRHGAFDLWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL I Y SATYRY S 

DVPSRFSGSASGT DFTLT I S SVQ SE DFATYYCQQYNSYPYT FGGGTKL 

E I KS GGGGSEVQLVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQ 

APGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNN 

LKTEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGS 

GGGGSQTVVTQEP SL TVSPGGTVT LT CGSS TGAVT SGNYPNWVQQKPG 

QAPRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCV 

LWYSNRWVFGGGTKLTVL 

308.  PM07F8MPF VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 

T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 

TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGACTGGAATGGGTG 

GCCTCCAT CTCCGAC GGCGGC TCCAACACCTAC TACT CC GACAT CAT C 

AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGACGAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 

GCCCGGGGC TT CCCT CT GCT GAGACAC GGCGCCTT CGACCT CT GGGGC 

CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 

GGC GGC TCCGGT GGT GGT GGTT CT GACATCCAGAT GACCCAGTCCCCC 

AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAGG 

GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 

GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCACCTACCGGTACTCT 

GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 

CT GACCAT CTCCAGC GT GCAGT CT GAGGACTT CGCCAC GTACTACT GC 



CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAAT CAAGTCCGGAGGT GGTGGATCCGAGGT GCAGCT GGTCGAGT CT 
GGAGGAGGATT GGTGCAGCCT GGAGGGTCAT TGAAACTCTCAT GT GCA 
GCCTCTGGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAG 
GCT CCAGGAAAGGGT TT GGAAT GGGT TGCT CGCATAAGAAGTAAATAT 
AATAATTATGCAACATATTATGCCGATTCAGTGAAAGACAGGTTCACC 
ATCTCCAGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAAC 
T TGAAAACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAAC 

T TC GGTAATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACT 
CT GGT CACC GT CT CCT CAGGT GGT GGT GGTT CT GGCGGC GGCGGCTCC 
GGT GGT GGTGGT TCTCAGACTGTT GT GACT CAGGAACCTT CACT CACC 
GTATCACCT GGTGGAACAGT CACACTCACTT GT GGCT CCTCGACT GGG 
GCT GT TACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGT 
CAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGT 
ACT CCT GCCAGAT TCT CAGGCTCCCT GCT T GGAGGCAAGGCT GCCCT C 
ACCCT CT CAGGGGTACAGCCAGAGGATGAGGCAGAATATTACT GT GT T 

CTATGGTACAGCAACCGCT GGGT GT TCGGTGGAGGAACCAAACTGACT 
GTCCTA 
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309. PM07F8L1-VH artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 
ARGFPLLRHGAFDYWGQGTLVTVSS 

310. PM07F8L1-HCDR1 artificial aa DYYMS 

311. PM07F8L1-HCDR2 artificial aa S I S DGGSNTYYS DI IKG 

312. PM07F8L1-HCDR3 artificial aa GFPLLRHGAFDY 

313. PM07F8L1-VH artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGAC GGCGGC TCCAACACCTAC TACT CC GACAT CAT C 
AAGGGCCGGTT CACCAT CT CCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACAC GGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCT GGT CACCGT CT CCT CA 

314. PM07F8L1-VL artificial aa DIQMTQS PS SL SASVGDRVT I TCKASQNVDTNVAWYQQKPGQAPKSL I 
YSATYRYSDVPSRFSGSASGT DFTLT I SSVQ SE DFATYYCQQYNSYPY 
T FGGGTKLE I K 

315. PM07F8L1-LCDR1 artificial aa KASQNVDTNVA 

316. PM07F8L1-LCDR2 artificial aa SATYRYS 



317.  PM07F8L1-LCDR3 artificial aa QQYNSYPYT 
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318.  PM07F8L1-VL artificial nt GACATCCAGATGACCCAGTCCCCCAGCTCCCTGTCCGCCTCCGTGGGC 
GACAGAGTGACCATCACCTGCAAGGCCTCCCAGAACGTGGACACCAAC 
GT GGCCT GGTAT CAGCAGAAGCCCGGCCAGGCCCC TAAGTCCCT GAT C 
TACTCCGCCACCTACCGGTACTCTGACGT GCCT TCCCGGTT CT CCGGC 
T CC GC GT CC GGCACC GACT T CACCCT GACCATCTCCAGC GT GCAGT CT 
GAGGACTTCGCCACGTACTACTGCCAGCAGTACAACTCCTACCCTTAC 
ACCTTCGGCGGAGGGACCAAGCTGGAAATCAAG 

319.  PM07F8L1-VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAFDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCKASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 
DVPSRFSGSASGT DFTLT I S SVQ SE DFATYYCQQYNSYPYT FGGGTKL 
E I K 

320.  PM07F8L1-VH-VL artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGAC GGCGGC TCCAACACCTAC TACT CC GACAT CAT C 
AAGGGCCGGTT CACCAT CT CCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACAC GGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCT GGT CACCGT CTCCT CAGGT GGT GGT GGT T CT GGC GGC 
GGC GGCT CC GGT GGT GGT GGT TCT GACAT CCAGAT GACCCAGT CCCCC 
AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAAG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCACCTACCGGTACTCT 
GACGT GCCT TCCCGGTT CT CCGGCT CCGCGT CCGGCACCGACT TCACC 
CT GACCAT CT CCAGCGT GCAGT CT GAGGACTT CGCCAC GTACTACT GC 
CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAAT CAAG 

321.  PM07F8L1 VH-VL x 120 VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAFDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCKASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 
DVPSRFSGSASGT DFTLT I S SVQ SE DFATYYCQQYNSYPYT FGGGTKL 
E I KS GGGGSEVQLVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQ 
APGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNN 



LKTEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGS 
GGGGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPG 
QAPRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCV 
LWYSNRWVFGGGTKLTVL 
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322.  PM07F8L1 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGACGGCGGC TCCAACACCTAC TACT CCGACAT CAT C 
AAGGGCCGGTT CACCAT CT CCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACCGCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACACGGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCTGGT CACCGT CT CCTCAGGTGGT GGTGGT TCTGGCGGC 
GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 
AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAAG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCACCTACCGGTACTCT 
GACGT GCCT TCCCGGTT CT CCGGCT CCGCGT CCGGCACCGACT TCACC 
CT GACCAT CTCCAGCGT GCAGTCT GAGGACT TCGCCACGTACTACT GC 
CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAAT CAAGTCCGGAGGT GGTGGATCCGAGGT GCAGCT GGTCGAGT CT 
GGAGGAGGATT GGTGCAGCCT GGAGGGTCAT TGAAACTCTCAT GT GCA 
GCCTCTGGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAG 
GCT CCAGGAAAGGGT TT GGAATGGGTT GCTCGCATAAGAAGTAAATAT 
AATAATTATGCAACATATTATGCCGATTCAGTGAAAGACAGGTTCACC 
ATCTCCAGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAAC 
T TGAAAACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAAC 

T TCGGTAATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACT 
CT GGT CACCGTCTCCT CAGGT GGT GGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGTGGT GGTT CT CAGACT GT TGTGACTCAGGAACCT TCACTCACC 
GTATCACCT GGTGGAACAGT CACACTCACTT GT GGCT CCTCGACT GGG 
GCT GT TACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGT 

CAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGT 
ACT CCT GCCAGAT TCT CAGGCT CCCT GCT T GGAGGCAAGGCT GCCCT C 
ACCCT CT CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT T 

CTATGGTACAGCAACCGCT GGGT GT TCGGTGGAGGAACCAAACTGACT 
GTCCT 

323.  PM07F8L2-VH artificial as QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 



AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 
ARGFPLLRHGAFDYWGQGTLVTVSS 
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324. PM07F8L2-HCDR1 artificial aa DYYMS 

325. PM07F8L2-HCDR2 artificial aa S I S DGGSNTYYS DI IKG 

326. PM07F8L2-HCDR3 artificial aa GFPLLRHGAFDY 

327. PM07F8L2-VH artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
T CCCT GAGGCT GT CCT GT GCCGCCTCCGGCT T CACCT TCTCCGAC TAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGACGGCGGC TCCAACACCTAC TACT CCGACAT CAT C 
AAGGGCCGGTT CACCAT CT CCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACCGCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACACGGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCT GGT CACCGT CT CCT CA 

328. PM07F8L2-VL artificial aa DIQMTQS PS SL SASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL I 
YSASYRYSDVPSRFSGSASGT DFTLT I SSVQ SE DFATYYCQQYNSYPY 
T FGGGTKLEIK 

329. PM07F8L2-LCDR1 artificial aa RASQNVDTNVA 

330. PM07F8L2-LCDR2 artificial aa SASYRYS 

331. PM07F8L2-LCDR3 artificial aa QQYNSYPYT 

332. PM07F8L2-VL artificial nt GACATCCAGATGACCCAGTCCCCCAGCTCCCTGTCCGCCTCCGTGGGC 
GACAGAGTGACCATCACCTGCAGGGCCTCCCAGAACGTGGACACCAAC 
GT GGCCT GGTAT CAGCAGAAGCCCGGCCAGGCCCC TAAGTCCCT GAT C 
TACTCCGCCTCCTACCGGTACTCTGACGT GCCT TCCCGGTT CT CCGGC 
T CCGCGTCCGGCACCGACTT CACCCT GACCAT CT CCAGCGT GCAGTCT 
GAGGACTTCGCCACGTACTACTGCCAGCAGTACAACTCCTACCCTTAC 
ACCTTCGGCGGAGGGACCAAGCTGGAAATCAAG 

333. PM07F8L2-VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAFDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQMTQSP 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSASYRYS 
DVPSRFSGSASGT DFTLT I S SVQ SE DFATYYCQQYNSYPYT FGGGTKL 
E IK 

334. PM07F8L2-VH-VL artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
T CCCT GAGGCT GT CCT GT GCCGCCTCCGGCTT CACCTT CT CCGAC TAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGACGGCGGC TCCAACACCTAC TACT CCGACAT CAT C 



AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACCGCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACACGGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 
GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 
AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAGG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCTCCTACCGGTACTCT 
GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 
CT GACCAT CTCCAGCGT GCAGTCT GAGGACT TCGCCACGTACTACT GC 
CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAATCAAG 
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335.  PM07F8L2 VH-VL x 120 VH-VL artificial as QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 
ARGFPLLRHGAFDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSASYRYS 
DVPSRFSGSASGT DFTLT I SSVQSEDFATYYCQQYNSYPYT FGGGTKL 
E IKS GGGGSEVQLVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQ 
APGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNN 
LKTEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGS 
GGGGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPG 
QAPRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCV 
LWYSNRWVFGGGTKLTVL 

336.  PM07F8L2 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGACGGCGGC TCCAACACCTAC TACT CCGACAT CAT C 
AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACCGCCGT GTACTACT GC 
GCCCGGGGCTT CCCTCTGCT GAGACACGGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 
GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 
AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAGG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCC TAAGT CCC T GATC TACT CCGCCTCCTACCGGTACTCT 
GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 
CT GACCAT CTCCAGCGT GCAGTCT GAGGACT TCGCCACGTACTACT GC 



CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAAT CAAGTCCGGAGGT GGTGGATCCGAGGT GCAGCT GGTCGAGT CT 
GGAGGAGGATT GGTGCAGCCT GGAGGGTCAT TGAAACTCTCAT GT GCA 
GCCTCTGGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAG 
GCT CCAGGAAAGGGT TT GGAATGGGTT GCTCGCATAAGAAGTAAATAT 
AATAATTATGCAACATATTATGCCGATTCAGTGAAAGACAGGTTCACC 
ATCTCCAGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAAC 
T TGAAAACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAAC 

TTCGGTAATAGCTACATATCCTACTGGGCTTACTGGGGCCAAGGGACT 
CT GGT CACC GT CT CCT CAGGT GGT GGT GGTT CT GGCGGC GGCGGCTCC 
GGT GGTGGT GGTT CT CAGACT GT TGTGACTCAGGAACCT TCACTCACC 
GTATCACCT GGTGGAACAGT CACACTCACTT GT GGCT CCTCGACT GGG 
GCT GT TACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGT 
CAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGT 
ACT CCT GCCAGAT TCT CAGGCTCCCT GCT T GGAGGCAAGGCT GCCCT C 
ACCCT CT CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT T 

CTATGGTACAGCAACCGCT GGGT GT TCGGTGGAGGAACCAAACTGACT 
GTCCT 
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337. PM07F8L3-VH artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYY SDI I KGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 
ARGFPLLRHGAFDYWGQGTLVTVSS 

338. PM07F8L3-HCDR1 artificial aa DYYMS 

339. PM07F8L3-HCDR2 artificial aa S I S DGGSNTYYS DI IKG 

340. PM07F8L3-HCDR3 artificial aa GFPLLRHGAFDY 

341. PM07F8L3-VH artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGAC GGCGGC TCCAACACCTAC TACT CC GACAT CAT C 
AAGGGCCGGTT CACCAT CT CCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 
GCCCGGGGCT TCCCTCTGCTGAGACACGGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCT GGT CACCGT CT CCT CA 

342. PM07F8L3-VL artificial aa DIQMTQS PS SL SASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL I 
YSATYRYSDVPSRFSGSASGT DFTLT I SSVQ SE DFATYYCQQY DSYPY 
T FGGGTKLE I K 

343. PM07F8L3-LCDR1 artificial aa RAS QNVDTNVA 

344. PM07F8L3-LCDR2 artificial aa SATYRYS 



345.  PM07F8L3-LCDR3 artificial aa QQYDSYPYT 
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346.  PM07F8L3-VL artificial nt GACATCCAGATGACCCAGTCCCCCAGCTCCCTGTCCGCCTCCGTGGGC 
GACAGAGTGACCATCACCTGCAGGGCCTCCCAGAACGTGGACACCAAC 
GT GGCCT GGTAT CAGCAGAAGCCCGGCCAGGCCCC TAAGTCCCT GAT C 
TACT CC GCCACC TACC GGTACT CT GACGT GCCTT CCCGGT TCTCCGGC 
TCCGCGTCCGGCACCGACTTCACCCTGACCATCTCCAGCGTGCAGTCT 
GAGGACTTCGCCACGTACTACTGCCAGCAGTACGACTCCTACCCTTAC 
ACCTTCGGCGGAGGGACCAAGCTGGAAATCAAG 

347.  PM07F8L3-VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYY SDI I KGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAFDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 
DVPSRFSGSASGT DFTLT I S SVQ SE DFATYYCQQY DSYPYT FGGGTKL 
E I K 

348.  PM07F8L3-VH-VL artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGAC GGCGGC TCCAACACCTAC TACT CC GACAT CAT C 
AAGGGCCGGTT CACCAT CT CCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 
GC CC GGGGCT TCCCTCT GCT GAGACACGGC GCCT TC GAT TACT GGGGC 
CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 
GGC GGCT CC GGT GGT GGT GGT TCT GACAT CCAGAT GACCCAGT CCCCC 
AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAGG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCCTAAGT CCCT GATC TACT CC GCCACC TACCGGTACTCT 
GACGT GCCT TCCCGGTT CT CCGGCT CCGCGT CCGGCACCGACT TCACC 
CT GACCAT CTCCAGC GT GCAGTCT GAGGACT TC GCCACGTACTACT GC 
CAGCAGTACGACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAAT CAAG 

349.  PM07F8L3 VH-VL x 120 VH-VL artificial aa QVQLVESGGGLVKPGESLRLSCAASGFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAFDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 
DVPSRFSGSASGT DFTLT I S SVQ SE DFATYYCQQY DSYPYT FGGGTKL 
E I KS GGGGSEVQLVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQ 
APGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNN 



LKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVSSGGGGSGGGGS 
GGGGSQTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQKPG 
QAPRGLIGGTKFLAPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCV 
LWYSNRWVFGGGTKLTVL 
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350.  PM07F8L3 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
TCCCTGAGGCTGTCCTGTGCCGCCTCCGGCTTCACCTTCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCATCTCCGACGGCGGCTCCAACACCTACTACTCCGACATCATC 
AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 
CTGCAGATGAACTCCCTGAAGGCCGAGGACACCGCCGTGTACTACTGC 
GCCCGGGGCTTCCCTCTGCTGAGACACGGCGCCTTCGATTACTGGGGC 
CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 
GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 
AGCTCCCTGTCCGCCTCCGTGGGCGACAGAGTGACCATCACCTGCAGG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCCTAAGTCCCTGATCTACTCCGCCACCTACCGGTACTCT 
GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 
CTGACCATCTCCAGCGTGCAGTCTGAGGACTTCGCCACGTACTACTGC 
CAGCAGTACGACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAATCAAGTCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCT 
GGAGGAGGATTGGTGCAGCCTGGAGGGTCATTGAAACTCTCATGTGCA 
GCCTCTGGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAG 
GCTCCAGGAAAGGGTTTGGAATGGGTTGCTCGCATAAGAAGTAAATAT 
AATAATTATGCAACATATTATGCCGATTCAGTGAAAGACAGGTTCACC 
ATCTCCAGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAAC 
TTGAAAACTGAGGACACTGCCGTGTACTACTGTGTGAGACATGGGAAC 

TTCGGTAATAGCTACATATCCTACTGGGCTTACTGGGGCCAAGGGACT 
CTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGTGGTGGTGGTTCTCAGACTGTTGTGACTCAGGAACCTTCACTCACC 
GTATCACCTGGTGGAACAGTCACACTCACTTGTGGCTCCTCGACTGGG 
GCTGTTACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGT 

CAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGT 
ACTCCTGCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTC 
ACCCTCTCAGGGGTACAGCCAGAGGATGAGGCAGAATATTACTGTGTT 

CTATGGTACAGCAACCGCTGGGTGTTCGGTGGAGGAACCAAACTGACT 
GTCCTA 

351.  PM07F8H3-VH artificial as QVQLVESGGGLVKPGESLRLSCAASGFTFSDYYMYWVRQAPGKGLEWV 



AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 
ARGFPLLRHGAMDYWGQGTLVTVSS 

W
O

  2011/121110 	
PC

T
/E

P2011/055104 

352. PM07F8H3-HCDR1 artificial aa DYYMY 

353. PM07F8H3-HCDR2 artificial aa S I S DGGSNTYYS DI IKG 

354. PM07F8H3-HCDR3 artificial aa GFPLLRHGAMDY 

355. PM07F8H3-VH artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
TCCCTGAGGCTGTCCTGTGCCGCCTCCGGCTTCACCTTCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGAC GGCGGC TCCAACACCTAC TACT CC GACAT CAT C 
AAGGGCCGGTT CACCAT CT CCCGGGACAACGCCAAGAACAGCCTGTAC 
CTGCAGATGAACTCCCTGAAGGCCGAGGACACCGCCGTGTACTACTGC 
GCCCGGGGC TT CCCT CT GCT GAGACAC GGCGCCAT GGAT TACT GGGGC 
CAGGGCACCCT GGT CACCGT CT CCT CA 

356. PM07F8H3-VL artificial aa DIQMTQS PS SL SASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL I 
YSATYRYSDVPSRFSGSASGT DFTLT I SSVQ SE DFATYYCQQYNSYPY 
T FGGGTKLE I K 

357. PM07F8H3-LCDR1 artificial aa RAS QNVDTNVA 

358. PM07F8H3-LCDR2 artificial aa SATYRYS 

359. PM07F8H3-LCDR3 artificial aa QQYNSYPYT 

360. PM07F8H3-VL artificial nt GACATCCAGATGACCCAGTCCCCCAGCTCCCTGTCCGCCTCCGTGGGC 
GACAGAGTGACCATCACCTGCAGGGCCTCCCAGAACGTGGACACCAAC 
GT GGCCT GGTAT CAGCAGAAGCCC GGCCAGGCCCC TAAGTCCCT GAT C 
TACTCCGCCACCTACCGGTACTCTGACGT GCCT TCCCGGTT CT CCGGC 
TCCGCGTCCGGCACCGACTTCACCCTGACCATCTCCAGCGTGCAGTCT 
GAGGACTTCGCCACGTACTACTGCCAGCAGTACAACTCCTACCCTTAC 
ACCTTCGGCGGAGGGACCAAGCTGGAAATCAAG 

361. PM07F8H3-VH-VL artificial aa QVQLVESGGGLVKPGESLRLSCAASGFT FS DYYMYWVRQAPGKGLEWV 
AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAMDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 
DVPSRFSGSASGT DFTLT I S SVQ SE DFATYYCQQYNSYPYT FGGGTKL 
E I K 

362. PM07F8H3-VH-VL artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
TCCCTGAGGCTGTCCTGTGCCGCCTCCGGCTTCACCTTCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCTCCAT CTCCGAC GGCGGC TCCAACACCTAC TACT CC GACAT CAT C 



AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 

CTGCAGATGAACTCCCTGAAGGCCGAGGACACCGCCGTGTACTACTGC 

GCCCGGGGC TT CCCT CT GCT GAGACACGGCGCCAT GGAT TACT GGGGC 

CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 

GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 

AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAGG 

GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 

GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCACCTACCGGTACTCT 

GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 

CT GACCAT CTCCAGCGT GCAGTCT GAGGACT TCGCCACGTACTACT GC 

CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAATCAAG 
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363.  PM07F8H3 VH-VL x 120 VH-VL artificial as QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 

AS I SDGGSNTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAMDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 

DVPSRFSGSASGT DFTLT I SSVQSEDFATYYCQQYNSYPYT FGGGTKL 

E IKS GGGGSEVQLVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQ 

APGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNN 

LKTEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGS 

GGGGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPG 

QAPRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCV 

LWYSNRWVFGGGTKLTVL 

364.  PM07F8H3 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 

T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 

TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 

GCCTCCAT CTCCGACGGCGGC TCCAACACCTAC TACT CCGACAT CAT C 

AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 
CTGCAGATGAACTCCCTGAAGGCCGAGGACACCGCCGTGTACTACTGC 

GCCCGGGGC TT CCCT CT GCT GAGACACGGCGCCAT GGAT TACT GGGGC 

CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 

GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 

AGCTCCC T GT CCGCC TCCGT GGGCGACAGAGT GACCAT CACCT GCAGG 

GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 

GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCACCTACCGGTACTCT 

GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 

CT GACCAT CTCCAGCGT GCAGTCT GAGGACT TCGCCACGTACTACT GC 



CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAAT CAAGTCCGGAGGT GGTGGATCCGAGGT GCAGCT GGTCGAGT CT 
GGAGGAGGATT GGTGCAGCCT GGAGGGTCAT TGAAACTCTCAT GT GCA 
GCCTCTGGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAG 
GCT CCAGGAAAGGGT TT GGAATGGGTT GCTCGCATAAGAAGTAAATAT 
AATAATTATGCAACATATTATGCCGATTCAGTGAAAGACAGGTTCACC 
ATCTCCAGAGAT GATT CAAAAAACACTGCCTATCTACAAAT GAACAAC 
T TGAAAACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAAC 

T TC GGTAATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACT 
CT GGT CACC GT CT CCT CAGGT GGT GGT GGTT CT GGCGGC GGCGGCTCC 
GGT GGTGGT GGTT CT CAGACT GT TGTGACTCAGGAACCT TCACTCACC 
GTATCACCTGGTGGAACAGTCACACTCACTTGTGGCTCCTCGACTGGG 
GCT GT TACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGT 
CAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGT 
ACT CCT GCCAGAT TCT CAGGCTCCCT GCT T GGAGGCAAGGCT GCCCT C 
ACCCT CT CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT T 

CTATGGTACAGCAACCGCT GGGT GT TCGGTGGAGGAACCAAACTGACT 
GT CCT 
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365.  PM07F8H2-VH artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AI I SDGGYYTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 
ARGFPLLRHGAFDYWGQGTLVTVSS 

366.  PM07F8H2-HCDR1 artificial aa DYYMY 

367.  PM07F8H2-HCDR2 artificial aa I I S DGGYYTYYS DI IKG 

368.  PM07F8H2-HCDR3 artificial aa GFPLLRHGAFDY 

369.  PM07F8H2-VH artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCAT CATCTCCGAC GGCGGC TACTACACCTAC TACT CC GACAT CAT C 
AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACAC GGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCT GGT CACCGT CT CCT CA 

370.  PM07F8H2-VL artificial aa DIQMTQS PS SL SASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL I 
Y SATYRY SDVPSRFSGSASGT DFT LT I SSVQSEDFATYYCQQYNSYPY 
T FGGGTKLE I K 

371.  PM07F8H2-LCDR1 artificial aa RAS QNVDTNVA 

372.  PM07F8H2-LCDR2 artificial aa SATYRYS 



373.  PM07F8H2-LCDR3 artificial aa QQYNSYPYT 

W
O

  2011/121110 	
PC

T
/E

P2011/055104 

374.  PM07F8H2-VL artificial nt GACATCCAGATGACCCAGTCCCCCAGCTCCCTGTCCGCCTCCGTGGGC 
GACAGAGTGACCATCACCTGCAGGGCCTCCCAGAACGTGGACACCAAC 
GT GGCCT GGTAT CAGCAGAAGCCCGGCCAGGCCCC TAAGTCCCT GAT C 
TACTCCGCCACCTACCGGTACTCTGACGT GCCT TCCCGGTT CT CCGGC 
TCCGCGTCCGGCACCGACTTCACCCTGACCATCTCCAGCGTGCAGTCT 
GAGGACTTCGCCACGTACTACTGCCAGCAGTACAACTCCTACCCTTAC 
ACCTTCGGCGGAGGGACCAAGCTGGAAATCAAG 

375.  PM07F8H2-VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AI I SDGGYYTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAFDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 
DVPSRFSGSASGT DFTLT I SSVQSEDFATYYCQQYNSYPYT FGGGTKL 
E I K 

376.  PM07F8H2-VH-VL artificial nt CAGGT GCAGCT GGTCGAGT CT GGCGGCGGACTGGT GAAGCCTGGCGAG 
T CCCT GAGGCT GT CCTGTGCCGCCT CCGGCT TCACCT TCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCAT CATCTCCGAC GGCGGC TACTACACCTAC TACT CC GACAT CAT C 
AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 
CT GCAGAT GAACT CCCT GAAGGCCGAGGACACC GCCGT GTACTACT GC 
GCCCGGGGC TT CCCT CT GCT GAGACAC GGCGCCTT CGAT TACT GGGGC 
CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 
GGC GGCT CC GGT GGT GGT GGT TCT GACAT CCAGAT GACCCAGT CCCCC 
AGCTCCC T GT CCGCC TCCGT GGGC GACAGAGT GACCAT CACCT GCAGG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCC TAAGT CCC T GAT CTACTCCGCCACCTACCGGTACTCT 
GACGT GCCT TCCCGGTT CT CCGGCT CCGCGT CCGGCACCGACT TCACC 
CT GACCAT CTCCAGC GT GCAGTCT GAGGACT TC GCCACGTACTACT GC 
CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAAT CAAG 

377.  PM07F8H2 VH-VL x 120 VH-VL artificial aa QVQLVE S GGGLVKPGE S LRL S CAAS GFT FS DYYMYWVRQAPGKGLEWV 
AI I SDGGYYTYYS DI IKGRFT I SRDNAKNSLYLQMNSLKAEDTAVYYC 

ARGFPLLRHGAFDYWGQGT LVTVSSGGGGSGGGGSGGGGSDIQMTQS P 
SSLSASVGDRVT I TCRASQNVDTNVAWYQQKPGQAPKSL IYSATYRYS 
DVP SRFSGSASGT DFT LT I SSVQSEDFATYYCQQYNSYPYTFGGGTKL 
E I KS GGGGSEVQLVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQ 
APGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNN 



LKTEDTAVYYCVRHGNFGNSYISYWAYWGQGTLVTVSSGGGGSGGGGS 
GGGGSQTVVTQEPSLTVSPGGTVTLTCGSSTGAVTSGNYPNWVQQKPG 
QAPRGLIGGTKFLAPGTPARFSGSLLGGKAALTLSGVQPEDEAEYYCV 
LWYSNRWVFGGGTKLTVL 
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378.  PM07F8H2 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCGAGTCTGGCGGCGGACTGGTGAAGCCTGGCGAG 
TCCCTGAGGCTGTCCTGTGCCGCCTCCGGCTTCACCTTCTCCGACTAC 
TACATGTACTGGGTCCGCCAGGCCCCTGGGAAGGGGCTGGAATGGGTG 
GCCATCATCTCCGACGGCGGCTACTACACCTACTACTCCGACATCATC 
AAGGGCCGGTTCACCATCTCCCGGGACAACGCCAAGAACAGCCTGTAC 
CTGCAGATGAACTCCCTGAAGGCCGAGGACACCGCCGTGTACTACTGC 
GCCCGGGGCTTCCCTCTGCTGAGACACGGCGCCTTCGATTACTGGGGC 
CAGGGCACCCTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGC 
GGCGGCTCCGGTGGTGGTGGTTCTGACATCCAGATGACCCAGTCCCCC 
AGCTCCCTGTCCGCCTCCGTGGGCGACAGAGTGACCATCACCTGCAGG 
GCCTCCCAGAACGTGGACACCAACGTGGCCTGGTATCAGCAGAAGCCC 
GGCCAGGCCCCTAAGTCCCTGATCTACTCCGCCACCTACCGGTACTCT 
GACGTGCCTTCCCGGTTCTCCGGCTCCGCGTCCGGCACCGACTTCACC 
CTGACCATCTCCAGCGTGCAGTCTGAGGACTTCGCCACGTACTACTGC 
CAGCAGTACAACTCCTACCCTTACACCTTCGGCGGAGGGACCAAGCTG 
GAAATCAAGTCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCT 
GGAGGAGGATTGGTGCAGCCTGGAGGGTCATTGAAACTCTCATGTGCA 
GCCTCTGGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAG 
GCTCCAGGAAAGGGTTTGGAATGGGTTGCTCGCATAAGAAGTAAATAT 
AATAATTATGCAACATATTATGCCGATTCAGTGAAAGACAGGTTCACC 
ATCTCCAGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAAC 
TTGAAAACTGAGGACACTGCCGTGTACTACTGTGTGAGACATGGGAAC 

TTCGGTAATAGCTACATATCCTACTGGGCTTACTGGGGCCAAGGGACT 
CTGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGTGGTGGTGGTTCTCAGACTGTTGTGACTCAGGAACCTTCACTCACC 
GTATCACCTGGTGGAACAGTCACACTCACTTGTGGCTCCTCGACTGGG 
GCTGTTACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGT 

CAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGT 
ACTCCTGCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTC 
ACCCTCTCAGGGGTACAGCCAGAGGATGAGGCAGAATATTACTGTGTT 

CTATGGTACAGCAACCGCTGGGTGTTCGGTGGAGGAACCAAACTGACT 
GTCCTA 

379.  PMH5A5-VH artificial as QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 



GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 
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380.  PMH5A5-HCDR1 artificial aa DTYMD 

381.  PMH5A5-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

382.  PMH5A5-HCDR3 artificial aa GGMIWYFDV 

383.  PMH5A5-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
TCAGTCAAGGTGTCCTGCAAAGCTTCTGGCTACAACTTTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 
CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

384.  PMH5A5-VL artificial aa E IVLTQS PATL SL SPGEKAT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PDRFSGSGSGT DYT LT I SRLEPEDVATYYCQQGSSLP 
YT FGQGTKLE I K 

385.  PMH5A5-LCDR1 artificial aa SAS SS I SSNYLH 

386.  PMH5A5-LCDR2 artificial aa RTSNLAS 

387.  PMH5A5-LCDR3 artificial aa QQGSSLPYT 

388.  PMH5A5-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTCTATCTCCCGGG 
GAGAAGGCCACT CT CT CCTGCAGTGCCAGCT CAAGTATAAGTT CCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAGACTCTTG 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TACACT CT CACAAT TAGCAGGCTGGAG 
CCT GAAGAT GT T GCCACT TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

389.  PMH5A5-VH-VL artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SLS PGEKAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DYTLT I SRLEPEDVATYYCQQGSSLPYT FGQGTKLE I 
K 

390.  PMH5A5-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
TCAGTCAAGGTGTCCTGCAAAGCTTCTGGCTACAACTTTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 



CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCC GGGGAGAAGGCCACTCTCTCCT GCAGT GCCAGCT CA 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTG 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GAT TACACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCACTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 
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391.  PMH5A5 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SLS PGEKAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
P DRFSGSGSGT DYT LT I SRLEPEDVATYYCQQGSSLPYT FGQGTKLE I 
KKSGGGGSEVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQA 
PGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNL 
KTEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSG 
GGGSQTVVTQE PSLTVS PGGTVT LT CGSS TGAVT SGNYPNWVQQKPGQ 
APRGL I GGTKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCVL 
WYSNRWVFGGGTKLTVL 

392.  PMH5A5 VH-VL x I2C VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATTGATCCTGCGAATGGTGATAGTAAATATGACCCGAAATTC 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCCGGGGAGAAGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTG 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GAT TACACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCACTTACTACTGCCAGCAG 



GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGATT CAGT GAAAGACAGGTT CACCAT CTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCTGGGTGTTCGGTGGAGGAACCAAACTGACTGTCCTA 
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393.  PMH8A5-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

394.  PMH8A5-HCDR1 artificial aa DTYMD 

395.  PMH8A5-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

396.  PMH8A5-HCDR3 artificial aa GGMIWYFDV 

397.  PMH8A5-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

398.  PMH8A5-VL artificial aa E IVLTQS PATL SL SPGEKAT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PDRFSGSGSGT DYTLT I SRLE PE DVATYYCQQGSSL P 
YT FGQGTKLE I K 

399.  PMH8A5-LCDR1 artificial aa SASSSISSNYLH 

400.  PMH8A5-LCDR2 artificial aa RTSNLAS 

401.  PMH8A5-LCDR3 artificial aa QQGSSLPYT 



402.  PMH8A5-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTCTATCTCCCGGG 
GAGAAGGCCACT CT CT CCTGCAGT GCCAGCT CAAGTATAAGTT CCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAGACTCTTG 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TACACT CT CACAAT TAGCAGGCTGGAG 
CCT GAAGAT GT T GCCACT TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 
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403.  PMH8A5-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SLSPGEKATLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
PDRFSGSGSGT DYTLT I SRLEPEDVATYYCQQGSSLPYT FGQGTKLE I 
K 

404.  PMH8A5-VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 
TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCCGGGGAGAAGGCCACTCTCTCCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GAT TACACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCACTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

405.  PMH8A5 VH-VL x 120 VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SLSPGEKATLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
PDRFSGSGSGT DYT LT I SRLEPEDVATYYCQQGSSLPYT FGQGTKLE I 
KKSGGGGSEVQLVESGGGLVQPGGSLKLSCAASGFTFNKYAMNWVRQA 
PGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNL 
KTE DTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSG 



GGGSQTVVTQE PSLTVS PGGTVT LT CGSS TGAVT SGNYPNWVQQKPGQ 
APRGL I GGTKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCVL 
WYSNRWVFGGGTKLTVL 
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406.  PMH8A5 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATTGATCCTGCGAATGGTGATAGTAAATATGACCCGAAATTC 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CTC TATCTCCC GGGGAGAAGGCCACTCTCTCCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GAT TACACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCACTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGATT CAGT GAAAGACAGGTT CACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCTGGT GGAACAGT CACACT CACT TGTGGCTCCT CGACTGGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCTGGGTGTT CGGT GGAGGAACCAAACT GACT GT CCT 

407.  PMH5B1-VH artificial as QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 



408.  PMH5B1-HCDR1 artificial aa DTYMD 
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409.  PMH5B1-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

410.  PMH5B1-HCDR3 artificial aa GGMIWYFDV 

411.  PMH5B1-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
TCAGTCAAGGTGTCCTGCAAAGCTTCTGGCTACAACTTTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATTGATCCTGCGAATGGTGATAGTAAATATGACCCGAAATTC 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

412.  PMH5B1-VL artificial aa E IVLTQS PATL SL SPGERAT L SC SASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLAS GI PDRFS GS GS GT DFTLT I SRMEAEDFAVYYCQQGSSLP 
YT FGQGTKLE I K 

413.  PMH5B1-LCDR1 artificial aa SASSS I SSNYLH 

414.  PMH5B1-LCDR2 artificial aa RTSNLAS 

415.  PMH5B1-LCDR3 artificial aa QQGSSLPYT 

416.  PMH5B1-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTCTATCTCCCGGG 
GAGAGGGCCACT CT CT CCTGCAGT GCCAGCTCAAGTATAAGT T CCAAT 
TACT T GCAT TGGTAT CAGCAGAAGCCAGGAT TGCCCCCTAGACTCT T G 
AT T TATAGGACAT CCAATCT GGCT T CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT T T CACT CT CACAAT TAGCAGGATGGAG 
GCTGAAGATTTTGCCGTTTACTACTGCCAGCAGGGTAGTAGTTTACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

417.  PMH5B1-VH-VL artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADTSTNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGT TVTVS SGGGGS GGGGSGGGGSE IVL TQ SPAT L 
SLS PGERAT LS CSAS SS I SSNYLHWYQQKPGLPPRLL I YRT SNLASGI 
P DRFS GS GS GT DFTLT I SRMEAEDFAVYYCQQGSSLPYTFGQGTKLE I 
K 

418.  PMH5B1-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
TCAGTCAAGGTGTCCTGCAAAGCTTCTGGCTACAACTTTAAAGACACC 
TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATTGATCCTGCGAATGGTGATAGTAAATATGACCCGAAATTC 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 



GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCCGGGGAGAGGGCCACTCTCT CCT GCAGT GCCAGCT CA 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTG 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGATGGAGGCTGAAGATTTTGCCGTTTACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 
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419.  PMH5B1 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SLS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DFTLT I SRMEAEDFAVYYCQQGSSLPYTFGQGTKLE I 
KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFSGSLLGGKAALTL SGVQ PE DEAEYYCVLW 
YSNRWVFGGGTKLTVL 

420.  PMH5B1 VH-VL x I2C VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATTGATCCTGCGAATGGTGATAGTAAATATGACCCGAAATTC 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTATCTCCC GGGGAGAGGGCCACTCTCTCCT GCAGT GCCAGCT CA 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTG 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGATGGAGGCTGAAGATTTTGCCGTTTACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 



GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGT GGAACAGT CACACT CACT T GT GGCTCCT CGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGT GGAGGAACCAAACT GACT GT CCT 
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421.  PMH8B1-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

422.  PMH8B1-HCDR1 artificial aa DTYMD 

423.  PMH8B1-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

424.  PMH8B1-HCDR3 artificial aa GGMIWYFDV 

425.  PMH8B1-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 
TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

426.  PMH8B1-VL artificial aa E IVLTQS PATL SL SPGERAT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PDRFSGSGSGT DFTLT I SRMEAEDFAVYYCQQGSSLP 
YT FGQGTKLE I K 

427.  PMH8B1-LCDR1 artificial aa SAS SS I SSNYLH 

428.  PMH8B1-LCDR2 artificial aa RTSNLAS 

429.  PMH8B1-LCDR3 artificial aa QQGSSLPYT 

430.  PMH8B1-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTCTATCTCCCGGG 



GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACT T GCAT TGGTAT CAGCAGAAGCCAGGAT TGCCCCCTAGACTCT T G 
AT T TATAGGACAT CCAATCT GGCT T CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT T T CACT CT CACAAT TAGCAGGATGGAG 
GCTGAAGATTTTGCCGTTTACTACTGCCAGCAGGGTAGTAGTTTACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 
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431.  PMH8B1-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGT TVTVS SGGGGS GGGGSGGGGSE IVL TQ SPAT L 
SLSPGERATLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
P DRFS GS GS GT DFTLT I SRMEAEDFAVYYCQQGSSLPYT FGQGTKLE I 
K 

432.  PMH8B1-VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGT T GT GAAGCCAGGGGCC 
T CAGT CAAGT T GT CCTGCAAAGCT T CT GGCT TCACCAT TACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGAT T GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAAT T C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGT T CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGT T CT GAGAT C GT GCT CAC CCAGTCTC CAGC CACC CT G 
T CT CTAT CT CC CGGGGAGAGGGC CACT CT CT CCT GCAGT GC CAGCT CA 
AGTATAAGT TCCAAT TACT T GCAT T GGTATCAGCAGAAGCCAGGAT T G 
C CC CC TAGACT CT T GAT T TATAGGACATC CAAT CT GGCT TCT GGAAT C 

C CAGAT C GC T T CAGT GGCAGT GGGT CT GGGACC GAT T T CACTCT CACA 
AT TAGCAGGAT GGAGGCTGAAGAT T T T GCCGT T TACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

433.  PMH8B1 VH-VL x 120 VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGT TVTVS SGGGGS GGGGSGGGGSE IVL TQ SPAT L 
SLSPGERATLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
P DRFS GS GS GT DFTLT I SRMEAEDFAVYYCQQGSSLPYTFGQGTKLE I 
KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SL TVSPGGTVTL TCGS ST GAVT SGNYPNWVQQKPGQA 



PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 
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434.  PMH8B1 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCCGGGGAGAGGGCCACTCTCTCCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 
CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGAT GGAGGCTGAAGATT TT GCCGTT TACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGAT GATT CAAAAAACACTGCCTATCTACAAATGAACAACTT GAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGT GGAACAGT CACACT CACT T GT GGCTCCT CGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGT GGAGGAACCAAACT GACT GT CCT 

435.  PMH5B4-VH artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADTSTNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

436.  PMH5B4-HCDR1 artificial aa DTYMD 



437.  PMH5B4-HCDR2 artificial aa RI DPANGDSKYDPKFQG 
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438.  PMH5B4-HCDR3 artificial aa GGMIWYFDV 

439.  PMH5B4-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
TCAGTCAAGGTGTCCTGCAAAGCTTCTGGCTACAACTTTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

440.  PMH5B4-VL artificial aa E IVLTQS PT TLAL SPGERVT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PDRFSGSGSGT DFTLT I SRLEPEDVAVYYCQQGSSLP 
YT FGQGTKLE I K 

441.  PMH5B4-LCDR1 artificial aa SAS SS I SSNYLH 

442.  PMH5B4-LCDR2 artificial aa RTSNLAS 

443.  PMH5B4-LCDR3 artificial aa QQGSSLPYT 

444.  PMH5B4-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAACCACCCTGGCTCTATCTCCCGGG 
GAGAGGGT CAC TCTCTCCT GCAGT GCCAGCTC TAGTATAAGTT CCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAGACTCTTG 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TT CACT CT CACAAT TAGCAGGCTGGAG 
CCT GAAGAT GT T GCC GT T TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

445.  PMH5B4-VH-VL artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTQSPTTL 
ALS PGERVT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
K 

446.  PMH5B4-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
TCAGTCAAGGTGTCCTGCAAAGCTTCTGGCTACAACTTTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 



GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAACCACCCT G 

GCT CTAT CT CCCGGGGAGAGGGT CACT CT CT CCT GCAGT GCCAGCTCT 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTG 

CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 

ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 
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447.  PMH5B4 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 

GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 

ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTQSPTTL 

ALS PGERVT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 

PDRFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 

KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 

TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 

GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 

PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 

YSNRWVFGGGTKLTVL 

448.  PMH5B4 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 

ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 

GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAACCACCCT G 
GCT CTAT CT CCCGGGGAGAGGGT CACTCTCTCCT GCAGT GCCAGCTCT 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTG 

CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 

ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 

AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 

GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 

GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 



GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGT GGAACAGT CACACT CACT T GT GGCTCCT CGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T C GGT GGAGGAACCAAACT GACT GT CC TA 
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449.  PMH8B4-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

450.  PMH8B4-HCDR1 artificial aa DTYMD 

451.  PMH8B4-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

452.  PMH8B4-HCDR3 artificial aa GGMIWYFDV 

453.  PMH8B4-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 
CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

454.  PMH8B4-VL artificial aa E IVLTQS PT TLAL SPGERVT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PDRFSGSGSGT DFT LT I SRLEPEDVAVYYCQQGSSLP 
YT FGQGTKLE I K 

455.  PMH8B4-LCDR1 artificial aa SASSSISSNYLH 

456.  PMH8B4-LCDR2 artificial aa RTSNLAS 

457.  PMH8B4-LCDR3 artificial aa QQGSSLPYT 

458.  PMH8B4-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAACCACCCTGGCTCTATCTCCCGGG 
GAGAGGGT CAC TCTCTCCT GCAGT GCCAGCT CTAGTATAAGTT CCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAGACTCTTG 



ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TT CACT CT CACAAT TAGCAGGCTGGAG 
CCT GAAGAT GT T GCC GT T TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 
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459.  PMH8B4-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTQSPTTL 
ALSPGERVTLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
PDRFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
K 

460.  PMH8B4-VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAACCACCCT G 
GCT CTAT CT CCCGGGGAGAGGGT CACT CT CT CCT GCAGT GCCAGCTCT 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTG 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

461.  PMH8B4 VH-VL x I2C VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTQSPTTL 
ALSPGERVTLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
PDRFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 



462.  PMH8B4 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAACCACCCT G 
GCT CTAT CT CCCGGGGAGAGGGT CACT CT CT CCT GCAGT GCCAGCTCT 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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463.  PMH5C2-VH artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADTSTNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

464.  PMH5C2-HCDR1 artificial aa DTYMD 

465.  PMH5C2-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

466.  PMH5C2-HCDR3 artificial aa GGMI WY FDV 



467.  PMH5C2-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
TCAGTCAAGGTGTCCTGCAAAGCTTCTGGCTACAACTTTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGAT T GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAAT T C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 
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468.  PMH5C2-VL artificial aa E IVLTQS PATL SVSPGERAT L SC SASS S I SSNYLHWYQQKPGLSPRLL 
I YRT SNLAS GI PARFSGSGS GTAFT LT I SRLEPEDFAVYYCQQGSSLP 
YTFGQGTKLE IK 

469.  PMH5C2-LCDR1 artificial aa SASSS I SSNYLH 

470.  PMH5C2-LCDR2 artificial aa RTSNLAS 

471.  PMH5C2-LCDR3 artificial aa QQGSSLPYT 

472.  PMH5C2-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTGTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACT T GCAT T GGTAT CAGCAGAAGCCAGGAT TAT CC CC TAGACTCT T G 
AT T TATAGGACAT CCAATCT GGCT T CT GGAATCCCAGCT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGCT T T CACT CT CACAAT TAGCAGGCTGGAG 
C CT GAAGAT TT T GCC GT T TAC TACT GC CAGCAGGGTAGTAGT T TACCG 
TACACGT TCGGACAAGGGACCAAGCT TGAGATCAAA 

473.  PMH5C2-VH-VL artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQT PEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADTSTNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGT TVTVS SGGGGS GGGGSGGGGSE IVL TQ SPAT L 
SVS PGERAT LS CSAS SS I SSNYLHWYQQKPGLSPRLL I YRT SNLASGI 
PARFS GS GS GTAFTL T I SRLE PE DFAVYYCQQGSSLPYT FGQGTKLE I 
K 

474.  PMH5C2-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
TCAGTCAAGGTGTCCTGCAAAGCTTCTGGCTACAACTTTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGAT T GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAAT T C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGAT CT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGT T CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGT T CT GAGAT C GT GCT CAC CCAGTCTC CAGC CACC CT G 
T CT GTAT CT CC CGGGGAGAGGGC CACT CT CT CCT GCAGT GC CAGCT CA 



AGTATAAGT TCCAAT TACT T GCAT T GGTATCAGCAGAAGCCAGGATTA 

T CCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGC TC GC TT CAGT GGCAGT GGGT CT GGGACC GCTT T CACTCT CACA 

ATTAGCAGGCTGGAGCCTGAAGATTTTGCCGTTTACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 
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475.  PMH5C2 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 

GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 

ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 

SVS PGERAT LSCSAS SS I SSNYLHWYQQKPGLSPRLL I YRT SNLASGI 

PARFSGSGSGTAFTLT I SRLE PE DFAVYYCQQGSSLPYT FGQGTKLE I 

KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 

GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 

TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 

PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 

YSNRWVFGGGTKLTVL 

476.  PMH5C2 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 

ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 

GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 

T CT GTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTA 
T CCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGC TC GC TT CAGT GGCAGT GGGT CT GGGACC GCTT T CACTCT CACA 

ATTAGCAGGCTGGAGCCTGAAGATTTTGCCGTTTACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 

AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 

GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 

GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 

TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 



AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACAT CT GGCAACTACCCAAACT GGGT CCAACAAAAACCAGGTCAGGCA 

CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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477.  PMH8C2-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

478.  PMH8C2-HCDR1 artificial aa DTYMD 

479.  PMH8C2-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

480.  PMH8C2-HCDR3 artificial aa GGMIWYFDV 

481.  PMH8C2-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATTGATCCTGCGAATGGTGATAGTAAATATGACCCGAAATTC 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

482.  PMH8C2-VL artificial aa E IVLTQS PATL SVSPGERAT L SCSASS S I SSNYLHWYQQKPGLSPRLL 
I YRT SNLASGI PARFSGSGSGTAFT LT I SRLEPEDFAVYYCQQGSSLP 
YT FGQGTKLE I K 

483.  PMH8C2-LCDR1 artificial aa SAS SS I SSNYLH 

484.  PMH8C2-LCDR2 artificial aa RTSNLAS 

485.  PMH8C2-LCDR3 artificial aa QQGSSLPYT 

486.  PMH8C2-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTGTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTATCCCCTAGACTCTTG 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGCT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGCT TT CACT CT CACAAT TAGCAGGCTGGAG 



CCT GAAGAT TT T GCC GT T TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 
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487.  PMH8C2-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT IT DTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SVSPGERATLSCSASSSISSNYLHWYQQKPGLSPRLLIYRTSNLASGI 
PARFSGSGSGTAFTLT I SRLE PE DFAVYYCQQGSSLPYT FGQGTKLE I 
K 

488.  PMH8C2-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCC T GAGAT CT GAGGACACT GCC GT CTAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT GTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCAT TGGTAT CAGCAGAAGCCAGGATTA 
T CCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGC TC GC TT CAGT GGCAGT GGGT CT GGGACC GCTT T CACTCT CACA 
ATTAGCAGGCT GGAGCCTGAAGATT TT GCCGTT TACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

489.  PMH8C2 VH-VL x 120 VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SVSPGERATLSCSASSSISSNYLHWYQQKPGLSPRLLIYRTSNLASGI 
PARFSGSGSGTAFTLT I SRLE PE DFAVYYCQQGSSLPYT FGQGTKLE I 
KS GGGGSEVQLVE SGGGLVQ PGGSLKL SCAASGFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 

490.  PMH8C2 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 



TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT GTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTA 
T CCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGC TC GC TT CAGT GGCAGT GGGT CT GGGACC GCTT T CACTCT CACA 
ATTAGCAGGCT GGAGCCTGAAGATT TT GCCGTT TACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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491.  PMH5D1-VH artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADTSTNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

492.  PMH5D1-HCDR1 artificial aa DTYMD 

493.  PMH5D1-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

494.  PMH5D1-HCDR3 artificial aa GGMIWYFDV 

495.  PMH5D1-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 



TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGCT CAGCAGCCT GAGAT CT GAGGACACT GCC GT CTAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 
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496.  PMH5D1-VL artificial aa E IVLTQS PATL SL SPGERAT L SC SASS S I SSNYLHWYQQKPGLPPRLL 
I YRTSNLASGI PARFSGSGSGT DFT LT I SRLEPEDVAVYYCQQGSSLP 
YT FGQGTKLE I K 

497.  PMH5D1-LCDR1 artificial aa SASSSISSNYLH 

498.  PMH5D1-LCDR2 artificial aa RTSNLAS 

499.  PMH5D1-LCDR3 artificial aa QQGSSLPYT 

500.  PMH5D1-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTCTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACTT GCAT T GGTAT CAGCAGAAGCCAGGAT TAC CC CC TAGACT CT T G 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGCT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TT CACT CT CACAAT TAGCAGGCTGGAG 
C CT GAAGAT GT T GCC GT T TAC TACT GC CAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

501.  PMH5D1-VH-VL artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQT PEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADTSTNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVL TQ SPAT L 
SLS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL I YRT SNLASGI 
PARFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
K 

502.  PMH5D1-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGC CT GAGAT CT GAGGACACT GC CGTC TAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CAC CCAGTCTC CAGC CACC CT G 
T CT CTAT CT CC CGGGGAGAGGGC CACT CT CT CCT GCAGT GC CAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATTA 
C CC CC TAGACT CT T GAT T TATAGGACATC CAAT CT GGCT TCT GGAAT C 



CCAGC TC GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 

ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 
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503.  PMH5D1 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQT PEQGLEWM 

GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 

ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 

SLS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL I YRT SNLASGI 

PARFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 

KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 

GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 

TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 

GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 

PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 

504.  PMH5D1 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGCT CAGCAGCCT GAGAT CT GAGGACACT GCC GT CTAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 

ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 

GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 

T CT CTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGTTCCAATTACTTGCATTGGTATCAGCAGAAGCCAGGATTA 

CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGC TC GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 

AAATCCGGAGGT GGTGGATCCGAGGT GCAGCT GGTCGAGT CT GGAGGA 

GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 

GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 

TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 

AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACTGAGGACACTGCCGTGTACTACTGTGTGAGACATGGGAACTTCGGT 



AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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505.  PMH8D1-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

506.  PMH8D1-HCDR1 artificial aa DTYMD 

507.  PMH8D1-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

508.  PMH8D1-HCDR3 artificial aa GGMIWYFDV 

509.  PMH8D1-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCC T GAGAT CT GAGGACACT GCCGTC TAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

510.  PMH8D1-VL artificial aa E IVLTQS PATL SL SPGERAT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PARFSGSGSGT DFT LT I SRLEPEDVAVYYCQQGSSLP 
YT FGQGTKLE I K 

511.  PMH8D1-LCDR1 artificial aa SASSSISSNYLH 

512.  PMH8D1-LCDR2 artificial aa RTSNLAS 

513.  PMH8D1-LCDR3 artificial aa QQGSSLPYT 

514.  PMH8D1-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTCTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTACCCCCTAGACTCTTG 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGCT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TT CACT CT CACAAT TAGCAGGCTGGAG 
CCT GAAGAT GT T GCC GT T TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 



515.  PMH8D1-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I T DTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVL TQ SPAT L 
SLSPGERATLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
PARFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
K 
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516.  PMH8D1-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGC CT GAGAT CT GAGGACACT GCC GT CTAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CAC CCAGTCTC CAGC CACC CT G 
T CT CTAT CT CC CGGGGAGAGGGC CACT CT CT CCT GCAGT GC CAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATTA 
CC CC CTAGAC TCTT GATT TATAGGACAT CCAATCT GGCTT CT GGAAT C 

C CAGC TC GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

517.  PMH8D1 VH-VL x 120 VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVL TQ SPAT L 
SLSPGERATLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
PARFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
KS GGGGSEVQLVE S GGGLVQ PGGS LKLSCAASGFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SL TVSPGGTVTL TCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 

518.  PMH8D1 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAATT C 



CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCC T GAGAT CT GAGGACACT GCCGTC TAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCAT TGGTATCAGCAGAAGCCAGGATTA 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGC TC GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACT GCCGTGTACTACTGTGTGAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 
TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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519.  PMH5E2-VH artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQT PEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADTSTNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

520.  PMH5E2-HCDR1 artificial aa DTYMD 

521.  PMH5E2-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

522.  PMH5E2-HCDR3 artificial aa GGMIWYFDV 

523.  PMH5E2-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 
TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 



CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGC CT GAGAT CT GAGGACACT GCC GT CTAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 
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524.  PMH5E2-VL artificial aa E IVLTQS PATMSVSPGERAT L SC SASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLAS GI PDRFSGSGS GT DFT LT I SRLEAEDFATYYCQQGSSLP 
YT FGQGTKLE I K 

525.  PMH5E2-LCDR1 artificial aa SASSS I SSNYLH 

526.  PMH5E2-LCDR2 artificial aa RTSNLAS 

527.  PMH5E2-LCDR3 artificial aa QQGSSLPYT 

528.  PMH5E2-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCATGTCTGTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAGACTCTTG 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TT CACT CT CACAAT TAGCAGGCTGGAG 
GCT GAAGAT TT TGCCACTTACTACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

529.  PMH5E2-VH-VL artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADTSTNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTQSPATM 
SVS PGERAT LS CSAS SS I SSNYLHWYQQKPGLPPRLL I YRT SNLASGI 
P DRFS GS GS GT DFTLT I SRLEAEDFATYYCQQGSSLPYT FGQGTKLE I 
K 

530.  PMH5E2-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 
TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGTGGT GGTT CT GAGAT CGT GCTCACCCAGTCTCCAGCCACCAT G 
T CT GTAT CT CC CGGGGAGAGGGC CACT CT CT CCT GCAGT GC CAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
C CC CC TAGACT CTT GATT TATAGGACAT CCAAT CT GGCT TCT GGAAT C 

C CAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCT GGAGGCTGAAGATT TT GCCACT TACTACTGCCAGCAG 



GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 
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531.  PMH5E2 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQT PEQGLEWM 

GRI DPANGDSKYDPKFQGRVT I TADT S TNTAYMEL SSLRSE DTAVYYC 

ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPATM 

SVS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 

PDRFSGSGSGT DFTLT I SRLEAEDFATYYCQQGSSLPYT FGQGTKLE I 

KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 

GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 

TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 

GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 

PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 

YSNRWVFGGGTKLTVL 

532.  PMH5E2 VH-VL x I2C VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGAT CT GAGGACACT GCC GT CTAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 

ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 

GGT GGTGGT GGTT CT GAGAT CGT GCTCACCCAGTCTCCAGCCACCAT G 

T CT GTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCAT TGGTAT CAGCAGAAGCCAGGATT G 

CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 

ATTAGCAGGCT GGAGGCTGAAGATT TT GCCACT TACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 

GGAT TGGT GCAGCCTGGAGGGT CATT GAAACT CT CATGTGCAGCCTCT 

GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 

TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 

AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACTGTGTGAGACAT GGGAACT TCGGT 

AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 

ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 



GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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533.  PMH8E2-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

534.  PMH8E2-HCDR1 artificial aa DTYMD 

535.  PMH8E2-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

536.  PMH8E2-HCDR3 artificial aa GGMIWYFDV 

537.  PMH8E2-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGAT CT GAGGACACT GCCGTC TAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

538.  PMH8E2-VL artificial aa E IVLTQS PATMSVSPGERAT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PDRFSGSGSGT DFT LT I SRLEAEDFATYYCQQGSSLP 
YT FGQGTKLE I K 

539.  PMH8E2-LCDR1 artificial aa SAS SS I SSNYLH 

540.  PMH8E2-LCDR2 artificial aa RTSNLAS 

541.  PMH8E2-LCDR3 artificial aa QQGSSLPYT 

542.  PMH8E2-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCATGTCTGTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAGACTCTTG 
ATT TATAGGACATCCAAT CT GGCTT CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TT CACT CT CACAAT TAGCAGGCTGGAG 
GCT GAAGAT TT TGCCACTTACTACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

543.  PMH8E2-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT P DT S TNTVYMEL SSLRSE DTAVYYC 



ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPATM 
SVSPGERATLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
PDRFSGSGSGT DFTLT I SRLEAEDFATYYCQQGSSLPYT FGQGTKLE I 
K 
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544.  PMH8E2-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGAT GATATGGTACTT CGAT GT CT GGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGTGGT GGTT CT GAGAT CGT GCTCACCCAGTCTCCAGCCACCAT G 
T CT GTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACAT CCAATCT GGCTT CT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCT GGAGGCTGAAGATT TT GCCACT TACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

545.  PMH8E2 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPATM 
SVSPGERATLSCSASSSISSNYLHWYQQKPGLPPRLLIYRTSNLASGI 
PDRFSGSGSGT DFTLT I SRLEAEDFATYYCQQGSSLPYT FGQGTKLE I 
KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 

546.  PMH8E2 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGAT CT GAGGACACT GCCGTC TAT TAT T GT 



GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGTGGT GGTT CT GAGAT CGT GCTCACCCAGTCTCCAGCCACCAT G 
T CT GTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCT GGAGGCTGAAGATT TT GCCACT TACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGTGCAGCCTGGAGGGT CATT GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACTGTGTGAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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547.  PMH8E4-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT IT DTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

548.  PMH8E4-HCDR1 artificial aa DTYMD 

549.  PMH8E4-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

550.  PMH8E4-HCDR3 artificial aa GGMIWYFDV 

551.  PMH8E4-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 
CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 



GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 
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552.  PMH8E4-VL artificial aa E IVLTQS PATL SL SPGERAT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PDRFSGSGSGT DYT LT I SRLEPEDFATYYCQQGSSLP 
YT FGQGTKLE I K 

553.  PMH8E4-LCDR1 artificial aa SAS SS I SSNYLH 

554.  PMH8E4-LCDR2 artificial aa RTSNLAS 

555.  PMH8E4-LCDR3 artificial aa QQGSSLPYT 

556.  PMH8E4-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTCTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAGACTCTTG 
ATT TATAGGACATCCAAT CT GGCT TCTGGAAT CCCAGATCGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TACACT CT CACAAT TAGCAGGCTGGAG 
CCT GAAGAT TT T GCCACT TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

557.  PMH8E4-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T P DT STNTVYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SLS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DYTLT I SRLE PE DFATYYCQQGSSLPYT FGQGTKLE I 
K 

558.  PMH8E4-VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 
CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACAT CCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GAT TACACTCT CACA 
ATTAGCAGGCT GGAGCCTGAAGATT TT GCCACT TACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 



559.  PMH8E4 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 

GRI DPANGDSKYDPKFQGRAT I T P DT STNTVYMELSSLRSEDTAVYYC 

ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 

SLS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 

PDRFSGSGSGT DYTLT I SRLE PE DFATYYCQQGSSLPYT FGQGTKLE I 

KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 

GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 

TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 

GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 

PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 

YSNRWVFGGGTKLTVL 
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560.  PMH8E4 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGAT CT GAGGACACT GCC GT C TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 

ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 

GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 

T CT CTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 

CCCCCTAGAC TCTT GATT TATAGGACAT CCAATCT GGCTT CT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GAT TACACTCT CACA 

ATTAGCAGGCT GGAGCCTGAAGATT TT GCCACT TACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 

AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CATT GAAACT CT CAT GT GCAGCCTCT 

GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 

TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 

AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACTGTGTGAGACAT GGGAACT TCGGT 

AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 

ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 

GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 

CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 



ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
C CC C GT GGTC TAATAGGT GGGACTAAGT TC CT CGCC CC CGGTACTCCT 
GCCAGAT TCT CAGGCTC CCT GCT T GGAGGCAAGGCT GCC CT CACC CT C 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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561.  PMH8G6-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

562.  PMH8G6-HCDR1 artificial aa DTYMD 

563.  PMH8G6-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

564.  PMH8G6-HCDR3 artificial aa GGMIWYFDV 

565.  PMH8G6-VH artificial nt CAGGT GCAGCT GGTCCAGT CTGGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCTT CT GGCT TCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

566.  PMH8G6-VL artificial aa E IVLTQSPATMSLSPGERAT I SCSASS S I SSNYLHWYQQKPGLPPKLL 
I YRT SNLASGI PDRFSGSGSGT DFT LT I SRMEPEDFAVYYCQQGSSLP 
YT FGQGTKLE I K 

567.  PMH8G6-LCDR1 artificial aa SASSSISSNYLH 

568.  PMH8G6-LCDR2 artificial aa RTSNLAS 

569.  PMH8G6-LCDR3 artificial aa QQGSSLPYT 

570.  PMH8G6-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCATGTCTCTATCTCCCGGG 
GAGAGGGCCAC TAT CTC CT GCAGT GCCAGCT CAAGTATAAGTT CCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAAACTCTTG 
ATT TATAGGACAT CCAATCT GGCT T CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TT CACT CT CACAAT TAGCAGGATGGAG 
C CT GAAGAT TT T GCC GT T TAC TACT GC CAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

571.  PMH8G6-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTQSPATM 
SLSPGERAT I SCSAS SS I SSNYLHWYQQKPGLPPKLL I YRT SNLASGI 



P DRFS GS GS GT DFTLT I SRME PE DFAVYYCQQGSSLPYT FGQGTKLE I 
K 
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572.  PMH8G6-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGT GGTGGT GGTT CT GAGAT CGT GCTCACCCAGTCTCCAGCCACCAT G 
T CT CTAT CT CC CGGGGAGAGGGC CACTAT CT CCT GCAGT GC CAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
C CC CC TAAACT CT T GAT T TATAGGACAT CCAATCT GGCT TCT GGAAT C 
C CAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGAT GGAGCCTGAAGATT TT GCCGTT TACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

573.  PMH8G6 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T P DT STNTVYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTQSPATM 
SLSPGERAT I S CSAS SS I SSNYLHWYQQKPGLPPKLL I YRT SNLASGI 
P DRFS GS GS GT DFTLT I SRME PE DFAVYYCQQGSSLPYT FGQGTKLE I 
KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SL TVSPGGTVTL TCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFS GSLLGGKAALT LS GVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 

574.  PMH8G6 VH-VL x 120 VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 



GGT GGTGGT GGTT CT GAGAT CGT GCTCACCCAGTCTCCAGCCACCAT G 
T CT CTAT CT CCCGGGGAGAGGGCCACTAT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAAACT CT T GATT TATAGGACAT CCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGAT GGAGCCTGAAGATT TT GCCGTT TACTACTGCCAGCAG 

GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CATT GAAACT CT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 
ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 

W
O

  2011/121110 	
PC

T
/E

P2011/055104 

575.  PMH5H2-VH artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADT STNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

576.  PMH5H2-HCDR1 artificial aa DTYMD 

577.  PMH5H2-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

578.  PMH5H2-HCDR3 artificial aa GGMIWYFDV 

579.  PMH5H2-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 
GCTAGAGGCGGGAT GATATGGTACTT CGAT GT CT GGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 



580.  PMH5H2-VL artificial aa E IVLTQS PATMAL SPGERAT L SC SASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLAS GI PDRFSGSGS GT DFT LT I SRLEPEDVAVYYCQQGSSLP 
YT FGQGTKLE I K 
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581.  PMH5H2-LCDR1 artificial aa SASSS I SSNYLH 

582.  PMH5H2-LCDR2 artificial aa RTSNLAS 

583.  PMH5H2-LCDR3 artificial aa QQGSSLPYT 

584.  PMH5H2-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCATGGCTCTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACT T GCAT TGGTAT CAGCAGAAGCCAGGAT TGCCCCCTAGACTCT T G 
AT T TATAGGACAT CCAATCT GGCT TCTGGAAT CCCAGATCGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT T T CACT CT CACAAT TAGCAGGCTGGAG 
C CT GAAGAT GT T GCC GT T TAC TACT GC CAGCAGGGTAGTAGT T TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

585.  PMH5H2-VH-VL artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADT STNTAYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTQSPATM 
ALS PGERAT LS CSAS SS I SSNYLHWYQQKPGLPPRLL I YRT SNLASGI 
P DRFS GS GS GT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
K 

586.  PMH5H2-VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGT TAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCT GCAAAGCT TCTGGCTACAACT T TAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGAT T GATC CT GC GAAT GGT GATAGTAAATAT GAC CC GAAAT T C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGC CT GAGATCT GAGGACACT GC CGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGT T CT GGCGGCGGCGGCTCC 
GGT GGTGGT GGT T CT GAGAT CGT GCTCACCCAGTCTCCAGCCACCAT G 
GCT CTAT CT CC CGGGGAGAGGGC CACT CT CT CCT GCAGT GC CAGCT CA 
AGTATAAGT TCCAAT TACT T GCAT T GGTATCAGCAGAAGCCAGGAT T G 
C CC CC TAGACT CT T GAT T TATAGGACATC CAAT CT GGCT TCT GGAAT C 

C CAGAT C GC T T CAGT GGCAGT GGGT CT GGGACC GAT T T CACTCT CACA 
AT TAGCAGGCT GGAGCCTGAAGATGT T GCCGT T TACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

587.  PMH5H2 VH-VL x 120 VH-VL artificial aa QVQLVQSGAEVKKPGASVKVSCKASGYNFKDTYMDWVKQTPEQGLEWM 
GRI DPANGDSKYDPKFQGRVT I TADT STNTAYMELSSLRSEDTAVYYC 



ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPATM 
ALS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 
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588. PMH5H2 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTTAAGAAGCCAGGGGCC 
T CAGT CAAGGT GT CCTGCAAAGCTT CT GGCTACAACT TTAAAGACACC 

TATATGGACTGGGTGAAGCAGACGCCTGAACAGGGCCTGGAATGGATG 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGTCACTATAACAGCAGACACATCCACCAACACAGCCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGAT GATATGGTACTT CGAT GT CT GGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGTGGT GGTT CT GAGAT CGT GCTCACCCAGTCTCCAGCCACCAT G 
GCT CTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACAT CCAATCT GGCTT CT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGC TACATAT CCTAC T GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 



GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 

W
O

  2011/121110 	
PC

T
/E

P2011/055104 

589.  PMH8H2-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T P DT STNTVYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

590.  PMH8H2-HCDR1 artificial aa DTYMD 

591.  PMH8H2-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

592.  PMH8H2-HCDR3 artificial aa GGMIWYFDV 

593.  PMH8H2-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGT T GTCCT GCAAAGCT T CT GGCT T CACCAT TACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCA 

594.  PMH8H2-VL artificial aa E IVLTQS PATMAL SPGERAT L SCSASS S I SSNYLHWYQQKPGLPPRLL 
I YRT SNLASGI PDRFSGSGSGT DFT LT I SRLEPEDVAVYYCQQGSSLP 
YT FGQGTKLE I K 

595.  PMH8H2-LCDR1 artificial aa SAS SS I SSNYLH 

596.  PMH8H2-LCDR2 artificial aa RT SNLAS 

597.  PMH8H2-LCDR3 artificial aa QQGSSLPYT 

598.  PMH8H2-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCATGGCTCTATCTCCCGGG 
GAGAGGGCCACTCTCTCCTGCAGTGCCAGCTCAAGTATAAGTTCCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTGCCCCCTAGACTCTTG 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGAT CGCT TCAGT 

GGCAGTGGGTCTGGGACCGAT TT CACT CT CACAAT TAGCAGGCTGGAG 
CCT GAAGAT GT T GCC GT T TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

599.  PMH8H2-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPATM 
ALS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
K 



600.  PMH8H2-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCT TCTGGCTT CACCAT TACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGTGGTGGTGGTTCTGAGATCGTGCTCACCCAGTCTCCAGCCACCATG 
GCT CTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGAT CGCT TCAGTGGCAGTGGGTCTGGGACCGAT TT CACTCTCACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 
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601.  PMH8H2 VH-VL x 120 VH-VL artificial as QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T P DT STNTVYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPATM 
ALS PGERAT LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DFTLT I SRLE PE DVAVYYCQQGSSLPYT FGQGTKLE I 
KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 

602.  PMH8H2 VH-VL x I2C VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGGGCAGAGGTTGTGAAGCCAGGGGCC 
T CAGT CAAGT T GTCCT GCAAAGCTT CT GGCT T CACCAT TACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
ACGGTCACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGCGGCTCC 
GGTGGTGGTGGTTCTGAGATCGTGCTCACCCAGTCTCCAGCCACCATG 
GCT CTAT CT CCCGGGGAGAGGGCCACT CT CT CCT GCAGT GCCAGCT CA 



AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATT G 
CCCCC TAGACT CT T GAT T TATAGGACAT CCAAT CT GGCT TCT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATTAGCAGGCTGGAGCCTGAAGATGTTGCCGTTTACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGAT T CACCT T CAATAAGTAC GCCAT GAACT GGGT CC GCCAGGCT CCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACTCT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 
T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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603.  PMH8H3-VH artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T P DT STNTVYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVSS 

604.  PMH8H3-HCDR1 artificial aa DTYMD 

605.  PMH8H3-HCDR2 artificial aa RI DPANGDSKYDPKFQG 

606.  PMH8H3-HCDR3 artificial aa GGMIWYFDV 

607.  PMH8H3-VH artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 

GCTAGAGGCGGGATGATAT GGTACTT CGAT GT CT GGGGCCAAGGGACC 

ACGGT CACCGT CT CCTCA 

608.  PMH8H3-VL artificial aa E IVLTQSPATLSLSPGERI T L SCSASS S I SSNYLHWYQQKPGLPPRLL 



I YRT SNLASGI PDRFSGSGSGT DFT LT I GTLEPEDFAVYYCQQGS SL P 
YT FGQGTKLE I K 
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609.  PMH8H3-LCDR1 artificial aa SAS SS I SSNYLH 

610.  PMH8H3-LCDR2 artificial aa RTSNLAS 

611.  PMH8H3-LCDR3 artificial aa QQGSSLPYT 

612.  PMH8H3-VL artificial nt GAGAT CGTGCT CACCCAGT CT CCAGCCACCCTGTCTCTATCTCCCGGG 
GAGAGGAT CAC TCTCTCCT GCAGT GCCAGCT CAAGTATAAGTT CCAAT 
TACTTGCATTGGTATCAGCAGAAGCCAGGATTACCCCCTAGACTCTTG 
ATT TATAGGACAT CCAATCT GGCTT CT GGAATCCCAGAT CGCT TCAGT 
GGCAGT GGGT CT GGGACCGATT TCACTCTCACAATT GGCACGCTGGAG 
CCT GAAGAT TT T GCC GT T TAC TACT GCCAGCAGGGTAGTAGTT TACCG 
TACACGTTCGGACAAGGGACCAAGCTTGAGATCAAA 

613.  PMH8H3-VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT IT PDT S TNTVYMEL SSLRSE DTAVYYC 
ARGGMIWYFDVWGQGTTVTVSSGGGGSGGGGSGGGGSE IVLTQ SPAT L 
SLS PGERI T LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DFTLT I GT LE PE DFAVYYCQQGSSLPYT FGQGTKLE I 
K 

614.  PMH8H3-VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
T CAGT CAAGTT GT CCTGCAAAGCT TCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 
GCTAGAGGCGGGATGATATGGTACTTCGATGTCTGGGGCCAAGGGACC 
AC GGT CACCGT CTCCT CAGGT GGT GGT GGTT CT GGCGGC GGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCCGGGGAGAGGAT CACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATTA 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT TCT GGAAT C 

CCAGATCGCTTCAGTGGCAGTGGGTCTGGGACCGATTTCACTCTCACA 
ATT GGCACGCT GGAGCCTGAAGATT TT GCCGTT TACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAA 

615.  PMH8H3 VH-VL x 120 VH-VL artificial aa QVQLVQSGAEVVKPGASVKLSCKASGFT I TDTYMDWVRQAPGQGLEWI 
GRI DPANGDSKYDPKFQGRAT I T P DT STNTVYMELSSLRSEDTAVYYC 
ARGGMIWYFDVWGQGTTVTVS SGGGGSGGGGSGGGGSE IVLTQ SPAT L 



SLS PGERI T LSCSAS SS I SSNYLHWYQQKPGLPPRLL IYRT SNLASGI 
PDRFSGSGSGT DFTLT I GT LE PE DFAVYYCQQGSSLPYT FGQGTKLE I 
KS GGGGSEVQ LVE S GGGLVQ PGGS LKLS CAAS GFT FNKYAMNWVRQAP 
GKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYLQMNNLK 
TEDTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSGGGGSGG 
GGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQQKPGQA 
PRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAEYYCVLW 
YSNRWVFGGGTKLTVL 
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616. PMH8H3 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGGGCAGAGGTT GT GAAGCCAGGGGCC 
TCAGTCAAGTTGTCCTGCAAAGCTTCTGGCTTCACCATTACAGACACC 

TATATGGACTGGGTGAGGCAGGCGCCTGGACAGGGCCTGGAATGGATT 
GGAAGGATT GATCCT GC GAAT GGT GATAGTAAATAT GACCC GAAATT C 

CAGGGCAGGGCCACTATAACACCAGACACATCCACCAACACAGTCTAC 
AT GGAGC T CAGCAGCCT GAGATCT GAGGACACT GCCGTC TAT TAT T GT 
GCTAGAGGCGGGATGATAT GGTACTT CGAT GT CT GGGGCCAAGGGACC 
ACGGT CACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCC 
GGT GGT GGT GGTT CT GAGAT C GT GCT CACCCAGTCTCCAGCCACCCT G 
T CT CTAT CT CCCGGGGAGAGGAT CACT CT CT CCT GCAGT GCCAGCT CA 
AGTATAAGT TCCAAT TACT T GCATT GGTATCAGCAGAAGCCAGGATTA 
CCCCC TAGACT CT T GAT T TATAGGACATCCAAT CT GGCT T CT GGAAT C 

CCAGAT C GC TT CAGT GGCAGT GGGT CT GGGACC GATT T CACTCT CACA 
ATT GGCACGCT GGAGCCTGAAGATT TT GCCGTT TACTACTGCCAGCAG 
GGTAGTAGTTTACCGTACACGTTCGGACAAGGGACCAAGCTTGAGATC 
AAATCCGGAGGTGGTGGATCCGAGGTGCAGCTGGTCGAGTCTGGAGGA 
GGATT GGT GCAGCCT GGAGGGT CAT T GAAACTCT CAT GT GCAGCCTCT 
GGATTCACCTTCAATAAGTACGCCATGAACTGGGTCCGCCAGGCTCCA 
GGAAAGGGT TT GGAATGGGT T GCTCGCATAAGAAGTAAATATAATAAT 
TAT GCAACATATTAT GCCGAT TCAGTGAAAGACAGGT TCACCATCTCC 
AGAGATGATTCAAAAAACACTGCCTATCTACAAATGAACAACTTGAAA 

ACT GAGGACACTGCCGT GTACTACT GT GT GAGACATGGGAACT TCGGT 
AATAGCTACATAT CC TACT GGGCT TACT GGGGCCAAGGGACT CT GGT C 
ACCGT CT CCTCAGGT GGTGGT GGTT CT GGCGGCGGCGGCTCCGGT GGT 
GGT GGTT CT CAGACT GT T GT GACT CAGGAACCT T CACT CACCGTAT CA 
CCT GGTGGAACAGTCACACT CACTT GT GGCT CCTCGACT GGGGCT GT T 
ACATCTGGCAACTACCCAAACTGGGTCCAACAAAAACCAGGTCAGGCA 
CCCCGTGGTCTAATAGGTGGGACTAAGTTCCTCGCCCCCGGTACTCCT 
GCCAGATTCTCAGGCTCCCTGCTTGGAGGCAAGGCTGCCCTCACCCTC 



T CAGGGGTACAGCCAGAGGAT GAGGCAGAATAT TACT GT GT TCTATGG 

TACAGCAACCGCT GGGT GT T CGGTGGAGGAACCAAACTGACTGTCCTA 
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617.  PM74G3-VH artificial aa QVQLVQ SGAEVKKPGASVKL SCKAS GYT FTY FD INWVRQAPEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMT I DT S SS TAY I EL SRLT SDDTAVYYC 
ARDGNFPYYAMDSWGQGTTVTVSS 

618.  PM74G3-HCDR1 artificial aa YFDIN 

619.  PM74G3-HCDR2 artificial aa GI SPGDGNTNYNENFKG 

620.  PM74G3-HCDR3 artificial aa DGNFPYYAMDS 

621.  PM74G3-VH artificial nt CAGGTGCAGCTGGTCCAGTCTGGCGCCGAAGTGAAGAAGCCTGGCGCC 
T CC GT GAAGCT GT CCT GCAAGGCCT CC GGCTACACCT T CACCTACTT C 
GACATCAACTGGGTGCGGCAGGCGCCTGAGCAGGGCCTGGAATGGATG 
GGCGGCATCTCCCCTGGCGACGGCAACACCAACTACAACGAGAACTTC 
AAGGGCAGGGTCACAATGACCATAGACACGTCCAGCTCCACCGCCTAC 
ATCGAGCT GT CCCGGCTGACAT CT GACGACACCGCCGTGTACTACTGC 
GCCAGGGACGGCAACTT CCCT TACTACGCCATGGACT CT TGGGGCCAG 
GGCACCACGGT GACC GT CT CCT CA 

622.  PM74G3-VL artificial aa DVVMTQT PLSLPVSLGDQAS I SCRS SQ SLVHSNGNTYLHWYLQKPGQ S 
PKLL I YKVSNRFSGVPDRFSGSGSGT DFT LK I SRVEAEDLGVYFCSQS 
T HVPYT FGGGTKLE I K 

623.  PM74G3-LCDR1 artificial aa RSSQSLVHSNGNTYLH 

624.  PM74G3-LCDR2 artificial aa KVSNRFS 

625.  PM74G3-LCDR3 artificial aa SQSTHVPYT 

626.  PM74G3-VL artificial nt GACGTCGTGATGACCCAGACTCCACTCTCCCTGCCTGTCAGTCTTGGA 
GAT CAAGCCTCCATCTCTT GCAGAT CTAGTCAGAGCCTT GTACACAGT 
AATGGAAACACCTATTTACATTGGTACCTGCAGAAGCCAGGCCAGTCT 
CCAAAGC TCCT GATC TACAAAGT TT CCAACC GATT TT CT GGGGTCCCA 
GACAGGT TCAGTGGCAGTGGATCAGGGACAGAT TT CACACT CAAGAT C 
AGCAGAGT GGAGGCT GAGGAT CT GGGAGT T TAT TT CT GCTCT CAAAGT 

ACACATGTTCCGTACACGTTCGGAGGGGGGACCAAGCTTGAGATCAAA 

627.  PM74G3-VH-VL artificial aa QVQLVQ SGAEVKKPGASVKLS CKAS GYT FTY FD INWVRQAPEQGLEWM 
GGI SPGDGNTNYNENFKGRVTMT I DT S SS TAY I EL SRLT SDDTAVYYC 
ARDGNFPYYAMDSWGQGTTVTVSSGGGGSGGGGSGGGGSDVVMTQTPL 
SLPVSLGDQAS I SCRSSQSLVHSNGNTYLHWYLQKPGQSPKLL IYKVS 
NRFSGVPDRFSGSGSGT DFTLKI SRVEAEDLGVYFCSQSTHVPYT FGG 
GTKLE I K 

628.  PM74G3-VH-VL artificial nt CAGGTGCAGCTGGTCCAGTCTGGCGCCGAAGTGAAGAAGCCTGGCGCC 



T CC GT GAAGCT GT CCT GCAAGGCCT CC GGCTACACCT T CACCTACTT C 

GACATCAACTGGGTGCGGCAGGCGCCTGAGCAGGGCCTGGAATGGATG 

GGCGGCATCTCCCCTGGCGACGGCAACACCAACTACAACGAGAACTTC 

AAGGGCAGGGTCACAATGACCATAGACACGTCCAGCTCCACCGCCTAC 

ATCGAGCTGTCCCGGCTGACATCTGACGACACCGCCGTGTACTACTGC 

GCCAGGGACGGCAACTTCCCTTACTACGCCATGGACTCTTGGGGCCAG 

GGCACCACGGTGACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGC 

GGCTCCGGTGGTGGTGGTTCTGACGTCGTGATGACCCAGACTCCACTC 

T CCCT GCCT GT CAGT CT TGGAGATCAAGCCT CCAT CT CT TGCAGATCT 
AGTCAGAGCCTTGTACACAGTAATGGAAACACCTATTTACATTGGTAC 

CTGCAGAAGCCAGGCCAGT CT CCAAAGCT CCTGAT CTACAAAGTT TCC 

AACCGAT TT TCTGGGGT CCCAGACAGGTT CAGT GGCAGT GGAT CAGGG 

ACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGA 
GTT TATT TCTGCT CT CAAAGTACACAT GT TCCGTACACGTT CGGAGGG 

GGGACCAAGCTTGAGATCAAA 
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629.  PM74G3 VH-VL x 120 VH-VL artificial as QVQLVQS GAEVKKPGASVKL S CKAS GYT FTY FD INWVRQAPEQGLEWM 

GGI SPGDGNTNYNENFKGRVTMT I DT S SS TAYI EL SRLT SDDTAVYYC 

ARDGNFPYYAMDSWGQGTTVTVSSGGGGSGGGGSGGGGSDVVMTQTPL 

SLPVSLGDQAS I SCRSSQSLVHSNGNTYLHWYLQKPGQSPKLL IYKVS 

NRFSGVPDRFSGSGSGT DFT LK I SRVEAEDLGVYFCSQSTHVPYT FGG 

GTKLE IKSGGGGSEVQLVESGGGLVQPGGSLKLSCAASGFT FNKYAMN 

WVRQAPGKGLEWVARIRSKYNNYATYYADSVKDRFT I SRDDSKNTAYL 

QMNNLKTE DTAVYYCVRHGNFGNSY I SYWAYWGQGTLVTVSSGGGGSG 

GGGSGGGGSQTVVTQEP SLTVSPGGTVTLTCGS ST GAVT SGNYPNWVQ 

QKPGQAPRGL I GGTKFLAPGT PARFSGSLLGGKAALTLSGVQPEDEAE 

YYCVLWYSNRWVFGGGTKLTVL 

630.  PM74G3 VH-VL x 120 VH-VL artificial nt CAGGT GCAGCT GGTCCAGT CT GGCGCCGAAGTGAAGAAGCCTGGCGCC 

T CC GT GAAGCT GT CCT GCAAGGCCT CC GGCTACACCT T CACCTACTT C 
GACATCAACTGGGTGCGGCAGGCGCCTGAGCAGGGCCTGGAATGGATG 

GGCGGCATCTCCCCTGGCGACGGCAACACCAACTACAACGAGAACTTC 

AAGGGCAGGGTCACAATGACCATAGACACGTCCAGCTCCACCGCCTAC 

ATCGAGCTGTCCCGGCTGACATCTGACGACACCGCCGTGTACTACTGC 

GCCAGGGACGGCAACTTCCCTTACTACGCCATGGACTCTTGGGGCCAG 

GGCACCACGGTGACCGTCTCCTCAGGTGGTGGTGGTTCTGGCGGCGGC 

GGCTCCGGTGGTGGTGGTTCTGACGTCGTGATGACCCAGACTCCACTC 

T CCCT GCCT GT CAGTCTT GGAGAT CAAGCCT CCAT CT CT T GCAGATCT 
AGTCAGAGCCTTGTACACAGTAATGGAAACACCTATTTACATTGGTAC 



CTGCAGAAGCCAGGCCAGT CT CCAAAGCT CCTGAT CTACAAAGTT TCC 
AACCGAT TT TCTGGGGT CCCAGACAGGTT CAGT GGCAGT GGAT CAGGG 
ACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGA 
GTT TATT TCTGCT CT CAAAGTACACATGTT CCGTACACGTT CGGAGGG 

GGGACCAAGCTTGAGATCAAATCCGGAGGTGGTGGATCCGAGGTGCAG 
CTGGTCGAGTCTGGAGGAGGATTGGTGCAGCCTGGAGGGTCATTGAAA 
CTCTCAT GT GCAGCCTCTGGATT CACCTT CAATAAGTACGCCATGAAC 

T GGGT CCGCCAGGCT CCAGGAAAGGGT TT GGAATGGGTT GCTCGCATA 
AGAAGTAAATATAATAATTATGCAACATATTATGCCGATTCAGTGAAA 
GACAGGTTCACCATCTCCAGAGATGATTCAAAAAACACTGCCTATCTA 
CAAAT GAACAACT TGAAAACT GAGGACACTGCCGT GTACTACT GT GT G 
AGACAT GGGAACT TC GGTAATAGCTACATAT CC TACT GGGCT TACT GG 

GGCCAAGGGAC TCT GGT CACC GT CT CCT CAGGT GGT GGT GGTT CT GGC 
GGCGGCGGCTCCGGT GGTGGT GGTT CT CAGACT GT TGTGACTCAGGAA 
CCT TCACTCACCGTAT CACCTGGT GGAACAGTCACACTCACTT GT GGC 
T CCTCGACT GGGGCT GT TACATCTGGCAACTACCCAAACTGGGTCCAA 
CAAAAACCAGGTCAGGCACCCCGTGGTCTAATAGGTGGGACTAAGTTC 
CTCGCCCCCGGTACTCCTGCCAGATTCTCAGGCTCCCTGCTTGGAGGC 
AAGGCTGCCCT CACCCT CT CAGGGGTACAGCCAGAGGAT GAGGCAGAA 
TAT TACT GT GT TC TAT GGTACAGCAACC GCT GGGT GT TC GGT GGAGGA 
ACCAAACTGACTGTCCTA 
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631.  Macaca fascicularis 
CD3EE 1-27 

Macaca 
fascicular 
is 

aa QDGNEEMGS I TQT PYQVS I SGTT I LTC 

632.  Macaca fascicularis 
CD3EE 1-27 

Macaca 
fascicular 
is 

aa QDGNEEMGS I TQT PYQVS I SGT TVI LT 

633.  Macaca mulatta 
CD3EE 1-27 

Macaca 
mulatta 

aa QDGNEEMGS I TQT PYHVS I SGT TVI LT 
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Claims 

1. A bispecific single chain antibody molecule comprising a first binding domain 

which is an antigen-interaction site, capable of binding to an epitope of human 

5 and Callithrix jacchus, Saguinis oedipus or Saimiri sciureus CD3E (epsilon) chain, 

wherein the epitope is part of an amino acid sequence comprised in the group 

consisting of SEQ ID NOs. 2, 4, 6, or 8, and comprises at least the amino acid 

sequence Gln-Asp-Gly-Asn-Glu (QDGNE), and a second binding domain capable 

of binding to human prostate-specific membrane antigen (PSMA) and/or to a non- 

10 Chimpanzee primate PSMA, and wherein the bispecific single chain antibody 

molecule comprises a group of the following sequences as CDR H1, CDR H2, 

CDR H3, CDR L1, CDR L2 and CDR L3 in the second binding domain selected 

from: 

a) 	CDR H1-3 of SEQ ID NO: 226-228 and CDR L1-3 of SEQ ID NO: 231- 

15 233; 

b) CDR H1-3 of SEQ ID NO: 240-242 and CDR L1-3 of SEQ ID NO: 245-

247; 

c) CDR H1-3 of SEQ ID NO: 254-256 and CDR L1-3 of SEQ ID NO: 259-

261; 

20 d) CDR H1-3 of SEQ ID NO: 268-270 and CDR L1-3 of SEQ ID NO: 273-

275; 

e) CDR H1-3 of SEQ ID NO: 618-620 and CDR L1-3 of SEQ ID NO: 623-

625; 

f) CDR H1-3 of SEQ ID NO: 282-284 and CDR L1-3 of SEQ ID NO: 287- 

25 289; 

g) CDR H1-3 of SEQ ID NO: 296-298 and CDR L1-3 of SEQ ID NO: 301-

303; 

h) CDR H1-3 of SEQ ID NO: 310-312 and CDR L1-3 of SEQ ID NO: 315-

317; 

30 i) CDR H1-3 of SEQ ID NO: 324-326 and CDR L1-3 of SEQ ID NO: 329-

331; 

j) CDR H1-3 of SEQ ID NO: 338-340 and CDR L1-3 of SEQ ID NO: 343-

345; 
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k) CDR 

359; 

H1-3 of SEQ ID NO: 352-354 and CDR L1-3 of SEQ ID NO: 357- 

I) CDR 

373; 

H1-3 of SEQ ID NO: 366-368 and CDR L1-3 of SEQ ID NO: 371- 

m)  CDR 

387; 

H1-3 of SEQ ID NO: 380-382 and CDR L1-3 of SEQ ID NO: 385- 

n)  CDR 

401; 

H1-3 of SEQ ID NO: 394-396 and CDR L1-3 of SEQ ID NO: 399- 

o)  CDR 

415; 

H1-3 of SEQ ID NO: 408-410 and CDR L1-3 of SEQ ID NO: 413- 

p)  CDR 

429; 

H1-3 of SEQ ID NO: 422-424 and CDR L1-3 of SEQ ID NO: 427- 

q)  CDR 

443; 

H1-3 of SEQ ID NO: 436-438 and CDR L1-3 of SEQ ID NO: 441- 

r)  CDR 

457; 

H1-3 of SEQ ID NO: 450-452 and CDR L1-3 of SEQ ID NO: 455- 

s)  CDR 

471; 

H1-3 of SEQ ID NO: 464-466 and CDR L1-3 of SEQ ID NO: 469- 

t)  CDR 

485; 

H1-3 of SEQ ID NO: 478-480 and CDR L1-3 of SEQ ID NO: 483- 

u)  CDR 

499; 

H1-3 of SEQ ID NO: 492-494 and CDR L1-3 of SEQ ID NO: 497- 

v)  CDR 

513; 

H1-3 of SEQ ID NO: 506-508 and CDR L1-3 of SEQ ID NO: 511- 

w)  CDR 

527; 

H1-3 of SEQ ID NO: 520-522 and CDR L1-3 of SEQ ID NO: 525- 

x)  CDR 

541; 

H1-3 of SEQ ID NO: 534-536 and CDR L1-3 of SEQ ID NO: 539- 

y)  CDR 

555; 

H1-3 of SEQ ID NO: 548-550 and CDR L1-3 of SEQ ID NO: 553- 

z)  CDR 

569; 

H1-3 of SEQ ID NO: 562-564 and CDR L1-3 of SEQ ID NO: 567- 

aa) CDR 

583; 

H1-3 of SEQ ID NO: 576-578 and CDR L1-3 of SEQ ID NO: 581- 
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ab) 	CDR H1-3 of SEQ ID NO: 590-592 and CDR L1-3 of SEQ ID NO: 595- 

597; and 

ac) 	CDR H1-3 of SEQ ID NO: 604-606 and CDR L1-3 of SEQ ID NO: 609- 

611. 

5 

2. The bispecific single chain antibody molecule of claim 1, wherein the binding 

domains are arranged in the order VH PSMA-VL PSMA-VH CD3-VL CD3 or VL 

PSMA-VH PSMA-VH CD3-VL CD3. 

10 	3. The bispecific single chain antibody molecule according to claim 2, wherein the 

bispecific single chain antibody molecule comprises a sequence selected from: 

(a) an amino acid sequence as depicted in any of SEQ ID NOs: 237, 251, 

265, 279, 629, 293, 307, 321, 335, 349, 363, 377, 391, 405, 419, 433, 

447, 461, 475, 489, 503, 517, 531, 545, 559, 573, 587, 601 or 615; and 

15 (b) an amino acid sequence encoded by a nucleic acid sequence as depicted 

in any of SEQ ID NOs: 238, 252, 266, 280, 630, 294, 308, 322, 336, 350, 

364, 378, 392, 406, 420, 434, 448, 462, 476, 490, 504, 518, 532, 546, 

560, 574, 588, 602 or 616. 

20 	4. The bispecific single chain antibody molecule according to any one of claims 1 to 

3, wherein the bispecific single chain antibody contains a tag. 

5.  The bispecific single chain antibody molecule according to claim 4 wherein the 

tag is a C-terminal His-tag. 

25 

6.  A nucleic acid sequence encoding a bispecific single chain antibody molecule as 

defined in any of claims 1 to 5. 

7.  A vector, which comprises a nucleic acid sequence as defined in claim 6. 

30 

8.  The vector of claim 	7, 	wherein said vector further comprises a regulatory 

sequence, which is operably linked to said nucleic acid sequence defined in claim 

6. 

9.  The vector of claim 8, wherein said vector is an expression vector. 
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10.  A host cell transformed or transfected with a vector defined in any of claims 7 to 

9. 

5 11.  A process for the production of a bispecific single chain antibody molecule 

according to any of claims 1 to 5, said process comprising culturing a host cell 

defined in claim 10 under conditions allowing the expression of the bispecific 

single, chain antibody molecule as defined in any of claims 1 to 5 and recovering 

the produced polypeptide from the culture. 

10 

12.  A pharmaceutical composition comprising a bispecific single chain antibody 

molecule according to any one of claims 1 to 5, or produced according to the 

process of claim 11. 

15 13.  The pharmaceutical composition of claim 12 for use in the prevention, treatment 

or amelioration of cancer. 

20 

14.  A bispecific single chain antibody molecule according to any one of claims 1 to 5, 

or produced according to the process of claim 11, for use in the prevention, 

treatment or amelioration of cancer. 

15.  The pharmaceutical composition of claim 	13 or the bispecific single chain 

antibody molecule of claim 14, wherein said cancer is a solid tumor, preferably a 

carcinoma or prostate cancer. 

25 

16.  The pharmaceutical composition of claim 12, 13 or 15 or the bispecific single 

chain antibody molecule of claim 12 or 13 which, optionally further comprises 

suitable formulations of carriers, stabilizers and/or excipients. 

30 17.  The pharmaceutical composition of claim 12, 13, 15 or 16 or the bispecific single 

chain antibody molecule of claim 14, 15 or 16, wherein said bispecific single chain 

antibody molecule or pharmaceutical composition is suitable to be administered in 

combination with an additional drug. 
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18.  The pharmaceutical composition or bispecific single chain antibody molecule of 

claim 17, wherein said drug is a non-proteinaceous compound or a proteinaceous 

compound. 

5 19.  The pharmaceutical composition or the bispecific single chain antibody molecule 

of claim 	18, wherein said proteinaceous compound or non- proteinaceous 

compound 	is 	administered 	simultaneously or 	non-simultaneously 	with 	the 

bispecific 	single 	chain 	antibody 	molecule 	of 	claim 	14, 	15, 	or 	16, 	or 	the 

pharmaceutical composition according to claim 12 or 13. 

10 

20.  Use of a bispecific single chain antibody molecule as defined in any of claims 1 to 

5, or produced according to claim 11, for the preparation of a pharmaceutical 

composition for the prevention, treatment or amelioration of a disease. 

15 21.  A kit comprising a bispecific single chain antibody molecule as defined in any of 

claims 1 to 5, a nucleic acid molecule as defined in claim 6, a vector as defined in 

any of claims 7 to 9, or a host cell as defined in claim 10. 
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