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(57) Abstract: Expression vectors used for expression of mouse Fab libraries and expression of individual clones have portions of
mouse constant regions replaced with human constant regions while maintaining desired cloning sites.
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VECTORS USED TO CREATE HYBRID CONSTANT REGIONS

RELATED APPLICATIONS

This application claims priority to U. S. Provisional Application No.
60/451,820 filed March 4, 2003, the disclosure of which is incorporated herein by
reference.
Technical Field

The disclosure relates to expression vectors encoding antibodies having
hybrid constant regions.
Background

Plasmids are extrachromosomal genetic elements that are capable of
autonomous replication within their hosts. Bacterial plasmids range in size from
1 Kb to 200 Kb or more and encode a variety of useful properties. Plasmid
encoded traits include resistance to antibiotics, production of antibiotics,
degradation of complex organic molecules, production of bacteriocins, such as
colicins, production of enterotoxins, and production of DNA restriction and
modification enzymes. Although plasmids have been studied for a number of
years in their own right, particularly in terms of their replication, transmissibility,
structure and evolution, with the advent of genetic engineering technology the
focus of plasmid research has turned to the use of plasmids as vectors for the
cloning and expression of foreign genetic information.

Expression vectors are characterized by their ability not only to replicate

the inserted foreign genetic information but also to promote the transcription of
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the genetic information into MRNA and its subsequent translation into protein.
This expression requires a variety of regulatory genetic sequences including but
not necessarily limited to promoters, operators, transcription terminators,
ribosomal binding sites and protein synthesis initiation and termination codons.
These expression elements can be provided with the foreign DNA segment as
parts thereof or can be integrated within the vector in a region adjacent to a
restriction site so that when a foreign DNA segment is introduced into the vector
it falls under the control of those elements to which it is now chemically joined.
Expression vectors can be employed to Qenerate relatively large quantities
of any protein encoded by the vector. To do so, a host cell is transfected with the
expression vector. As those skilled in the art will appreciate, the level of
expression of the protein depends on a large number of factors, including but not
limited to the compatibility between the host cell and the original source of the
protein. For example, expression of murine antibodies in E-coli (one commonly
used host cell) can be relatively poor compared, for example, to the level of
expression of a similar human-derived antibody. The level of expression is
particularly important where screening of an antibody library is being conducted.
Those members of the library that are expressed in relatively low quantities are
less likely to be identified in a panning process. Thus, potentially important or
useful members of the library may be overlooked due to poor expression levels.
It would be advantageous to provide an expression vector that results in
higher levels of expression for a greater number of members of an antibody

library.
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Summary

Expression vectors used for mouse Fab libraries and expression of
individual clones typically have mouse kappa light chain and heavy chain
constant regions with native restriction enzyme sites for direct cloning of mouse
antibody genes. However, the level of expression of these Fab fragments in E.
coli is less than optimal. By replacing portions of mouse constant regions with
human constant regions in accordance with the present disclosure while
maintaining the desired cloning sites, expression of mouse Fabs is greatly
increased. In particularly useful embodiments, mouse Fab vectors contain partial
human heavy chain constant region CH1 domain plus a partial human hinge
region or partial hufnan kappa chain constant region or both.

In another aspect a method of improving expression of antibodies is
provided in which the antibodies are encoded by an expression vector that
encode a hybrid constant region.

'In another aspect, antibodies including a hybrid constant region are
described.

In yet another aspect, a library of antibodies produced using an
expressior; vector that encodes a hybrid constant region is described.

In yet another embodiment, methods of screening an antibody library are
described wherein the library is prepared using an expression vector that encode

a hybrid constant region.
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Brief Description of the Drawings

Figures 1A-E show the nucleic acid sequence of the vector pAX243hgK
(SEQ. ID NO: 11) and amino acid sequences thereby (SEQ. ID NOS: 12-16).

Figures 2A-G show the nucleic acid sequence of the vector pAX243mG1K
(SEQ. ID NO: 17) and amino acid sequences encoded thereby (SEQ. ID NOS:
18-22).

Figures 3A-D show the nucleic acid sequence of the vector pAX313m/hK
(SEQ. ID NO: 23) and amino acid sequences encoded thereby (SEQ. ID NOS:
24-28).

Figures 4A-D show the nucleic acid sequence of the vector pAX313m/hG
(SEQ. ID NO: 29) and amino acid sequences encoded thereby (SEQ. ID NOS:
30-34).

Figures 5A-F show the nucleic acid sequence of the vector pAX313m/hGK
(SEQ. ID NO: 35) and amino acid sequences encoded thereby (SEQ. ID NOS:
36-40).

Figure 6 compares the expression of mouse Fab in hybrid vectors in
accordance with this disclosure.

Figures 7A and B show the results of immunoblotting used to determine
expression of mouse Fab in hybrid vectors in accordance with this disclosure.

Figure 8 compares the expression of a mouse anti-PDGF Fab in hybrid
vectors in accordance with this disclosure.

Figure 9 com‘pares the binding of a mouse anti-PDGF Fab in hybrid

vectors in accordance with this disclosure.
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Figﬁre 10 shows the Fab expression of a library made in PAX133m/hG
vector before panning.

Figure 11 shows the Fab expression binding to FLJ32028-Fc and mouse
IgG Fc of IgG1 kappa clones in PAX313,/hG vector after 4 rounds of panning on

FLJ32028-Fc.

Detailed Description

Expression vectors used for mouse Fab libraries and expression of
individual clones encode a hybrid antibody constant region that includes mouse
constant regions with human constant regions while maintaining desired cloning
sites. Use of such expression vectors greatly increases expression of mouse
Fabs compared to the expression of mouse Fabs that include a fully mouse
constant region. The amount of mouse constant region that is replaced with
human constant region is an amount sufficient to increase expression of
antibodies encoded by the vector. The mouse constant region that is replaced
with human constant region can be in the heavy chain constant region, the light
chain constant region, or both. In particularly useful embodiments, mouse Fab
vectors contain partial human heavy chain constant region CH1 domain plus a
partial human hinge region or partial human kappa chain constant region or both.

Antibodies including a hybrid constant region are produced when the
vectors are transfected into a host cell. Techniques for transfection are within the
purview of those skilled in the art. In particularly useful embodiments, the host

cell is E. Coli.
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The vectors described herein can also be used to prepare antibody
libraries wherein each member of the library includes a hybrid constant region.
The resulting antibody library prepared using an expressidn vector that encodes
a hybrid constant region in accordance with this disclosure can be screened
using techniques known to those skilled in the art to identify antibodies having
desired characteristics, such as, for example, binding affinity.

While the following examples are described with respect to a series of
particular steps for producing expression vectors encoding a hybrid antibody
constant region and for usipg the expression vector for expression of particular
antibodies, it should of course be understood that the present disclosure is not
limited to this particular sequence of steps or the particular antibodies produced.
Those skilled in the art will readily envision other schemes for preparing
expression vectors in accordance with this disclosure. Those skilled in the art
will also readily appreciate that antibodies other than those specifically
exemplified below can be ligated into the expression vectors described herein.
Techniques for doing so are within the purview of those skilled in the art,
Example 1
Construction of PAX313m/hG

The vector PAX243hGK is prepared from PAX131, a phagemid vector
described in Published International Patent Application No. WO 02/088315 A2
published November 7, 2002, the disclosure of which is incorporated herein by
this reference. PAX131 was first digested with Not | (NEB) and filled-in with

Klenow fragment (NEB). Blunt-end ligation was performed with T4 DNA ligase
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and electroporated into TOP10F' cells. Individual clones were checked for the
absence of Not | site by Not I digestion. Next, EcoSpe oligo (5' AAT TCA AGG
AGT TAATTA TGA AAAAAA CCG CGATTG CGA TTG CGG TGG CGC TGG
CGG GCTTTG CGA CCG TGG CCC AGG CGG CCT CTA GAA TCT GCG
GCC GCA 3' — SEQ. ID NO: 1) and SpeEco oligo (5' CTA GTG CGG CCG CAG
ATT CTA GAG GCC GCC TGG GCC ACG GTC GCA AAG CCC GCC AGC
GCC ACC GCAATC GCAATC GCG GTTTTT TTC ATAATT AAC TCC TTG 3'
— SEQ. ID NO: 2) were hybridized and ligated to EcoR I/Spe | digested PAX131
Not I (-) vector obtained above. Inserted EcoSpe duplex oligo contains a Not |
site for subsequent cloning purposes. Then, the kappa light chain cénstant
region was amplified by PCR amplification. CK Xba | primer (5' GGA GTC TAG
ATAACT GTG GCT GCACCATCT GTC TTC 3'— SEQ. ID NO: 3) and CK Not |
primer (5' AGG AGC GGC CGC TTAACA CTC TCC CCT GTT GAA GCTC 3' -
SEQ. ID NO: 4) were used. The amplified product and PAX131 Not I (-) vector
were digested with Xba I/Not [ and ligated. The ligated product was
electroporated into TOP10F' cells and individual clones were sequenced. A clone
with no PCR error (PAX131K) was chosen for further modification.

For bétter Fab expression truncated gene lll was amplified from PAX131K
by PCR amplification. Tg3SpeSfi primer (5' TCT GGT ACT AGT GGC CAG GCC
GGC CTT GAG GGT GGT GGC TCT GAG 3' - SEQ. ID NO: 5) and tg3Nde
primer (5' CAA TAG AAA ATT CAT ATG GTT TAC CAG CGC CAA AGA CAA
AAG 3' - SEQ. ID NO: 6) were used. The amplified product and PAX131K were

digested with Xba I/Nde | and ligated. The ligated product was electroporated

|
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into TOP10F' cells and individual clones were sequenced. A clone with no PCR
error (PAX243K) was chosen for further modification. Human IgG CH1 and
partial hinge region gene was ordered from Aptagen. The gene fragment and
PAX243K vector were digested with Xho I/ Spe | and ligated. The ligated product
was electroporated into TOP10F' cells and individual clones were checked for the
insertion of the fragment. The resultant vector was named PAX243hGK-int.
Finally for cloning efficiency, an 815 bp stuffer fragment was inserted into
PAX243hGK-int vector by Xho I/Apa | digestion and ligation. The final vector
was named PAX243hGK.

For the construction of mouse Fab vector with partial human heavy chain,
human constant region CH1 plus partial human hinge region, PCR amplification
was performed to obtain a fragment from the portion that corresponds to Bin |
site in the mouse heavy chain constant region and to the end portion that
extends into a partial hinge region with Spe | site in the human Fab vector
PAX243hGK. (Figure 1A-E). The primers used are:

BInlhCH1 5" GGCCCTAGGCTGCCTGGTCAAGGAC 3' (SEQ. ID NO: 7);
and

SpelhCH1 §' CCGGCCTGGCCACTAGTTTTGTCAC 3' (SEQ. ID NO: 8).

PCR amplification was performed using Advantage HF polymerase‘ mix kit
(BD Biosciences) for 30 cycles. BInhCH1 contains Bin | site and SpelhCH1
contains Spe I site both, for the purpose of cloning at the respective cloning
positions in the mouse Fab vector. Amplified product was run on a 1% agarose

gel (Invitrogen Life Technologies) and 264 bp fragment was collected and
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purified using QIAGEN Gel Extraction Kit. The purified product was, then,
digested with Bln | and Spe I. A 244 bp fragment was collected from 1% agarose
gel and purified with QIAGEN Gel Extraction Kit. The mouse Fab vector
PAX243mGIK (Figure 2) was also digested with Bin | and Spe I. A 4824 bp
fragment was collected on 0.6% agarose gel and purified with QIAGEN Gel |
Extraction Kit. These fragments were ligated and the reaction was
electroporated into TOP10F' E. coli cells.

Single colonies were grown in 1 ml SB medium with 50 ug/ml carbenicillin
and 20 mM glucose and plasmid DNA was prepared with QIAGEN mini prep
columns. Insertion of human heavy chain constant region was determined by the
novo presence of Age | (PinA ) site in the human heavy chain constant region
that is not present in the original mouse heavy chain. Positive DNA clones were
sent for DNA sequencing analysis (Retrogen Inc., San Diego, CA, USA) to check
for the presence of PCR errors. Ten nanograms of DNA that had no PCR error
was re-transformed in TOP10F' cells and a single colony was grown in 10 ml SB
medium with 50pug/ml carbenicillin and 20 mM glucose for approximately 6 hrs.
The culture was then transferred to 500 mi SB medium containing 50 pg/ml
carbenicillin and 20 mM glucose and grown overnight at 37 °C in an
environmental shaker at 250 rpm. The culture was spun down and DNA was
prepared by HiSpeed Maxi Prep (QIAGEN).

EXAMPLE 2

Construction of PAX313m/hK



10

15

20

WO 2004/078937 PCT/US2004/006571
10

For the construction of mouse Fab vector with human kappa light chain,
PCR amplification was performed to obtain a fragment from the portion that
corresponds to BspE | site in the mouse kappa light chain constant region and to
the end portion with Not | site in one of the human antibody clone in the human
Fab vector PAX243hGK (Figure 1A-E). The primers used are:

BspEIhCK 5' GTTGAAATCCGGAACTGCCTCTGTTGTGTG 3' (SEQ. ID
NO: 9); and

NotlhCK-rev 5' CCTTAATTATATCTAGTGCGGCCGCTTAAC 3' (SEQ. ID
NO: 10).

PCR amplification was performed using Advantage HF polymerase mix kit
(BD Biosciences) for 30 cycles. The BspEIhCK contains BspE | site and
NotlhCK-rev contains Not | site, both for the purpose of cloning at the respective
cloning positions in the mouse Fab vector. Amplified product was run on a 1%
agarose gel (Invitrogen Life Technologies) and 299 bp fragment was collected
and puriffed using QIAGEN Gel Extraction Kit. The purified product was then
digested with BspE I and Not I. A 272 bp fragment was collected from 1%
agarose gel and purified with QIAGEN Gel Extraction Kit. The mouse Fab vector
PAX243mGIK (Figure 2A-G) was also digested with BspE | and Not |. From this
digestion, a 4791 bp fragment was collected on 0.6% agarose gel and purified
with QIAGEN Gel Extraction Kit. These fragments were ligated and the reaction
was electroporated into TOP10F' E. coli cells.

Single colonies were grown in 1 ml SB medium with 50 ug/ml carbenicillin

and 20 mM glucose. Plasmid DNA was prepared with QIAGEN mini prep
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columns. Insertion of human kappa light chain constant region was determined
by the additional Sac | site in the human kappa light chain constant region that is
not present in the original mouse kappa light chain. Positive DNA clones were
sent for DNA sequencing analysis (Retrogen) to check for the presence of PCR
errors. Ten nanograms of DNA that had no PCR error was then re-transformed
in TOP10OF’ cells. A single colony was grown in 10 ml SB medium with 50ug/ml
carbenicillin and 20 mM glucose for approximately 6 hrs. The culture was
transferred to 500 ml SB medium containing 50 ug/mi carbenicillin and 20 mM
glucose and grown overnight at 37°C in an environmental shaker at 250 rpm.
The culture was spun down and DNA was prepared by HiSpeed Maxi Prep
(QIAGEN).

EXAMPLE 3

Construction of PAX313m/hGK

For the construction of mouse Fab vector with partial human heavy chain human
constant region CH1, plus partial human hinge region and human kappa light
chain, human kappa light chain constant region was transferred from
PAX313m/hK (Figure 3A-D) vector to PAX313m/hG (Figure 4A-D) vector by
digéstion of both vector DNA with BspE | and Not I. A 4796 bp fragment from
PAX313m/hG (Figure 4A-D) and 272 bp fragment from PAX313m/hK (Figure 3)
were collected and purified from agarose gel using QIAGEN Gel Extraction Kit.
These fragments were ligated and the reaction was electroporated into TOP10F"

E. coli cells.



10

15

20

WO 2004/078937 PCT/US2004/006571
12

Single colonies were grown in 1 ml SB medium with 50 ug/ml carbenicillin
and 20 mM glucose. The plasmid DNA was prepared with QIAGEN mini prep
columns. Insertion of human kappa light chain constant region into |
PAX313m/hG (Figure 4A-D) vector was determined by the additional Sac | site in
the human kappa light chain constant region that is not present in the original
mouse kappa light chain in the PAX313m/hG (Figure 4A-D) vector. Ten
nanograms of DNA that had no PCR error was re-transformed in TOP10F' cells.
A single colony was grown in 10 ml SB medium with 50ug/ml carbenicillin and 20
mM glucose for approximately 6 hrs. The culture was transferred to 500 ml SB
medium containing 50 pg/ml carbenicillin and 20 mM glucose and grown
overnight at 37° C in an environmental shaker at 250 rpm. The culture was spun
down and DNA was prepared by HiSpeed Maxi Prep (QIAGEN).

EXAMPLE 4
Comparison of Fab expression and/or binding in mouse/human hybrid vectors

To determine the expression of mouse Fabs in these different
mouse/human hybrid constructs, known mouse Fabs were expressed in these
vectors. The Fab expression and/or bindings to the original antigens were then
compared. Initially, mouse IgG1 kappa Fab specific to human IgE, that is known
to express well, was used for this comparison. Both light chain and heavy chain
fragments were digested at the corresponding cloning sites and sequentially
cloned into each vector. After the final constructions were done, Fab expression
ELISA was performed. Fab in each hybrid vector was grown in 1 ml SB medium

in the presence of 50 ug/ml carbenicillin. Fab expression was induced with 1 mM
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IPTG and MI3 VCS helper phage at 30° C overnight. The culture was spun down
and the supernatant containing Fab was used for ELISA experiment. Microtiter
wells were coated either with goat anti-human IgG F(ab'), or rabbit anti- mouse
lgG F(ab’)z or mixture of both (Pierce)(4 ug/ml in PBS) at 4°C overnight.

The wells were washed with PBS and blocked with 1% BSA/PBS 1 hr at
37°C. The blocker was flicked off. Fab containing supernatant was added and
incubated for approximately 1.5 hrs. The wells were washed and bound Fab was
detected either with alkaline phosphatase-conjugated goat anti-human IgG
F(ab’)s or goat anti-mouse IgG F(ab’), antibody (1:500 in 1% BSA/PBS) (Pierce).

Compared with the Fab in the original mouse Fab vector PAX243mG1K,
PAX313mh/G and PAX313m/hGK (see Figs. 5A-F) showed the same or even
better Fab expression. (See Figure 6.) Western blot analysis also showed
similar results. Figure 7a shows detection of Fab in each vector detected by goat
anti-mouse 19G (H+L) by western blot analysis. Goat anti-mouse IgG (H+L)
specifically detects mouse kappa light chain of Fab in original PAX243mG1K
vector and PAX313m/hG hybrid vector. The expression of Fab in PAX313m/h G
vector is better than that in PAX243mG1K vector. These data suggest that
mouse kappa light chain constant region is expressed better when it is paired
with mouse/human IgG1 heavy chain constant region hybrid. Figure 7b shows
detection of Fab in each vector detected by goat anti-human IgG (H+L) by
western blot analysis. Goat anti-human IgG (H+L) specifically detects human
kappa light chain of Fab in PAX313m/hGK hybrid vector and PAX313m/hK hybrid

vector. The expression of Fab in PAX313m/hGK vector is better than that in
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PAX313m/hK vector. These data suggest that mouse/human kappa light chain
constant region hybrid is not expressed very well when paired with mouse IgG1
heavy chain constant region but is expressed very well when it is paired further
with mouse/human IgG1 heavy chain constant region hybrid.

For the next comparison, a mouse Fab, known to express poorly, that is
specific to human PDGF was used for this comparison. Since this clone has
different cloning sites from our PAX vectors, primers were designed to engineer
correct cloning sites in light chain and heavy chain. After PCR amplification of
kappa light chain and heavy chain, fragments were purified with digested with
Xba I/BspE | and Xho I/Bin | sites, respectively.

Fragments were purified on 1% agarose gel and 391 bp fragments (kappa
light chain) and 438 bp fragments (heavy chain) were purified with QIAGEN Gel
Extraction Kit. These fragments were sequentially cloned into PAX243mG1K
vector. Binding to specific antigen was performed as follows. The antigen
human PDGF was coated at 4 pg/ml in 0.1M NaHCO3, pH8.6, at 4°C overnight.
The plates were washed with PBS and blocked with 1% BSA/PBS. Fab
supernatant expressed, as described above, was incubated with antigen for
approximately 1.5 hrs at 37°C. The wells were washed with PBS and bound Fab
was detected with alkaline phosphatase-conjugated goat anti-mouse IgG F(ab’),
antibody (1:500 in 1% BSA/PBS) (Pierce). The clone that showed strongest
binding were sent for DNA sequencing to check for PCR errors. The kappa light
chain and heavy chain from clones that had no PCR errors were chosen and

used for the construction of mouse/human hybrid Fabs. Kappa light chain and
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heavy chain were digested with Xba I/BspE | and Xho I/BIn |, respectively and
sequentially cloned into each mouse/human hybrid vectors at corresponding
sites.

Fabs in each hybrid vectors and PAX243mG1K were compared for Fab
expression and binding to the original antigen as described above. The result
shows that the expression of the Fab in either PAX313m/hG or PAX313m/hGK is
at least 2-4 times better than in the original PAX243mG1K vector. (See
Figure 8.) The trend was the same for binding to the specific antigen. (See
Figure 9.)

The present mouse/human hybrid vector constructs can be used for the
de novo construction of mouse antibody libraries and for improving the existing
mouse antibody libraries or Fabs that have expression problems as well. This
can be accomplished by matching the 5’ end cloning sites of antibody fragments
since 3’ end cloning utilizes native murine restriction sites in the kappa and heavy
chain constant regions.

EXAMPLE 5
Construction of a Fab library in a mouse/human hybrid vector.

A Fab library was made from a spleen sample of a mouse immunized with
FLJ32028 peptide in PAX313m/hG vector according to the method described in
WO03/025202A2. Briefly, total RNA was extracted from the spleen sample and
messenger RNA was purified using Oligotex kit (QIAGEN, Valencia, CA). First
strand cDNA was synthesized using SUPERSCRIPT First-Strand Synthesis

System for RT-PCR (Invitrogen Life Technologies, Carlsbad, CA) according to
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the manufacturer’s protocol. First strand cDNA was digested with Hpa | for kappa
light chain, Xcm [ for IgG1 heavy chain, and BsaJ | for IgG2a heavy chain. 2™
strand cDNA was synthesized with primers that anneals to the framework 1
region of each gene fragment and extension reaction was performed with oligos
that hybridize to the constant region of each gene fragment. Following single
primer amplification, each fragment was purified with PCR purification kit
(QIAGEN) and digested with appropriate enzymes for cloning into the vector.
Kappa light chain was ligated into PAX313m/hG vector digested with Xba I/BspE
|. Transformation was performed in TOP10F’ cells (Invitrogen Life Technologies).
Library size was 1.3 x 10%. Kappa light chain library in PAX3.13m/hG vector was
used for the insertion of IgG1 and IgG2a fragments. Each fragment was ligated
into kappa light chain library digested with Xho I/Bin I. Transformation was
performed in TOP10F’ cells. Titration of the library size was determined by
plating the transformant on LB carbenicillin with glucose plates. The library sizes
were 2.5 x 10° for IgG1 kappa library and 1 x 10° for IgG2a kappa library. The
resultant colonies were used to see the fragment insertion and Fab expression
by ELISA. Sixteen individual colonies from titration plates were inoculated into
SB medium containing 50 ug/ml carbenicillin and grown for approximately 6 hrs
at 37°C. A portion of the culture was diluted 1:100 in SB medium containing 50
pg/ml carbenicillin and 20 mM glucose and grown for overnight at 37°C for
Miniprep DNA purification. M13 VCS helper phage and 1 mM IPTG was added to
the rest of the culture and grown for 2 hrs at 37°C. Kanamycin was added to the

culture at 70 ng/ml and Fab-phage expression was induced overnight at 30°C.
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Fab expression ELISA was performed as described in EXAMPLE 4. The results
of this experiment are shown in FIG10. Fifteen out of sixteen IgG1 kappa library
clones contained both heavy chain and kappa light chain inserts and 15 out of 16
lgG2a kappa library clones contained both heavy chain and light chain inserts.
The library was panned on FLJ32028 peptide coated on microtiter wells using a
method that is known for those skilled in the art (Maruyama T et al., J Virol 73:
6024-6030, 1999). FIG 11 shows the results of 4 rounds of panning. Fab
expression was determined with wells coated with rabbit anti-mouse IgG F(ab’),
as described in EXAMPLE 4. The binding to the FLJ32028-Fc and mouse IgG Fc
was also compared. Bound Fab was detected by alkaline phosphatase-
conjugated goat anti-mouse IgG F(ab’); antibody(1:500 in 1% BSA/PBS)(Pierce)
as described in EXAMPLE 4. Most of the clones expressed very well (35 out of
48 clones showed OD405 above 3.0 in 30 minutes) and their binding to
FLJ32028 antigen was very strong (20 out of 48 clones showed OD405 above
2.0 in 30 minutes) and specific (minimal binding to a control antigen mouse IgG
Fc).

Although preferred and other embodiments of the invention have been
described herein, further embodiments may be perceived by those skilled in the
art without departing from the scope of the invention as defined by the following

claims.
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We claim:

1. An expression vector comprising nucleic acid encoding at least an
antibody light chain region and an antibody heavy chain region and restriction
sites for direct cloning of murine antibody genes into the vector, at least one of
the antibody light chain region or the antibody heavy chain region being a hybrid
region which is at least in part murine and at least in part human.

2. A hybrid light chain in an expression vector as in claim 1 wherein the
antibody light chain constant region comprises at least a portion of a human
kaippa light chain constant region.

3. An expression vector as in claim 1 wherein the heavy chain constant
region comprises at least a portion of a human heavy chain constant region CH1
domain.

4. An expression vector as in claim 1 wherein the heavy chain
constant region comprises at least a portion of a human heavy chain constant
region hinge domain.

5. An expression vector as in claim 1 wherein both the antibody light
chain region and the antibody heavy chain region are hybrid regions which are at
least in part murine and at least in part human.

6. A method of Fab expression comprising:

transfecting a host cell with an expression vector that comprising nucleic
acid encoding at least an antibody light chain region and an antibody heavy chain

region, at least one of the antibody light chain region or the antibody heavy chain
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region being a hybrid region which is at least in part murine and at least in part
human,
wherein expression of Fabs is increased compared to the same vector
having a purely murine constant regions.
5 7. An antibody comprising a hybrid constant region that is at least in
part murine and at least in part human.
8. An antibody as in claim 7 wherein the hybrid constant region is the
heavy chain constant region.
9. An antibody as in claim 7 wherein the hybrid constant region is the
10 light chain constant region.
10.  An antibody as in claim 7 wherein both the light chain constant
region and the heavy chain constant region are hybrid constant regions.
11.  An antibody as in claim 7 wherein the hybrid constant region
includes at least a portion of a human heavy chain constant region CH1 domain.
15 12.  An antibody as in claim 7 wherein the hybrid constant region
| includes at least a portion of a human heavy chain constant region hinge domain.
13.  An antibody as in claim 7 wherein the hybrid constant region
includes at least a portion of a human kappa light chain constant region.
14.  Alibrary of antibodies produced using an expression vector in
20 accordance with claim 1.
15. A method of screening an antibody library comprising providing a
library of antibodies in accordance with claim 14 and selecting antibodies having

desired properties from said library.
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16.  In a method of expressing Fabs wherein a host cells in transfected
with an expression vector containing nucleic acid encoding at least a portion of a
murine heavy chain variable region and at least a portion of a murine heavy
chain constant region, the improvement comprising substituting nucleic acid
encoding at least a portion of a human heavy chain constant region for a portion
of the nucleic acid encoding at least a portion of a murine heavy chain constant
region, wherein Fabs expressed contain a hybrid heavy chain constant region.

17.  In a method of expressing Fabs wherein a host cells in transfected
with an expression vector containing nucleic acid encoding at least a portion of a
murine light chain variable region and at least a portion of a murine light chain
constant region, the improvement comprising substituting nucleic acid encoding
at least a portion of a human light chain constant region for a portion of the
nucleic acid encoding at least a portion of a murine light chain constant region,
wherein Fabs expressed contain a hybrid light chain constant region.

18.  In a method of expressing Fabs wherein a host cells in transfected
with an expression vector containing nucleic acid encoding at least a portion of a
murine light chain variable region and at least a portion of a murine light chain
constant region, the improvement comprising substituting nucleic acid encoding
at least a portion of a human light chain constant region for a portion of the
nucleic acid encoding at least a portion of a murine light chain constant region
and substituting nucleic acid encoding at least a portion of a human heavy chain

constant region for a portion of the nucleic acid encoding at least a portion of a
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murine heavy chain constant region, wherein Fabs expressed contain a hybrid

light chain constant region and a hybrid heavy chain constraint region.
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Figure 1A: pAX243hgK

GTGGCACTI' TTC GGGEAAATGTGCECAGAACCCCT A'I'I'TGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCT GATAAATGCTTCAATAATATTGAAAMGGAAGAGTAT
CACCGTGAAAAGCCCCTTI’ACACGCGCCTTGBGGATAAACAAATAAAAAGAT‘ITATGTAAETTTATACATAG GCGAGT/ ACT CTGTTATTGGGACTATTTACGAAGT\'ATI'ATAACTTTTTCCTTCT CATA

U

GAGTATTCAACATTTCCGTGTCGCCCTT. ATTCIITI'TTTTGCGGCATTITGCCTTCCTGTTTTTGCTCACCC AGAAACGCTH GGTGAAAG\‘MAAGATGCTGAAGATCAGTTGGGTGCACGAG‘I’GGGTTAC
CTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACG [o(ol] TAAMCGGAAGGACAAAAACGAGTGGGTCTTI'GCGACCACTTTCATI’T’!C‘I‘ACGACTTCTAGT L’AACCCACGTGCTCACCCAATG

SIOHFRVALIPFFAAFCLPVF.AHPETLVKVKDAEDQLGARVGY
bata lactamase

ATCGAACTGGATCTCAACAGCGETAAG ATCCTTGAGAGTT TTCGC! (:CCGAAGAACGTTTTCEAATGATGAGCACT'ITTAAAGTI’CTGCTATGTGGCGC GGTATI'ATCCCGTATTGACGCCGGGCAAGAGC
TAGC'ITGACCTAGAGTTGTCGCCATTCTAGGAACT CTCAAMGCG GGGCTTCTTGCAAMGGTTACTACTCG TGAMA]TI'CAAGACG ATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCG

IELDLNSGK[LESFRPEERFPMHSTFKVLLCGAVLSR]DAGQE
bata

AACTCGGTCGCCGCATACACTATTCTCAGAATEACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATSCAGTGCTGCC ATAACCATGAGTGATAAC M:
TTGAGCCAGCGG CGTATGTGATAAGAGTCTTACTGAACCAAC TCATGAGT GGTCAGTGTC TTTTCGTAGAATGCCTACCGTACTGTC ATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTG

QLGRRlHYSQNDLVEYSPVTEKHLTDGHTVRELCSAAITHSDNT

bata |
baia

TGCGECCAACTT ACTTCTGACAACGATCGGAG GACCGAAGGAGCTAACCGCTTTTTTGC ACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCT GAATG AAGCCATACCAAACGAC
ACGCCGGTTGAATGAAGAC [GI lGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTG’!TGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTTCGGTA'I‘GGTTTGCTG

AANLLLTTIGEPKELTAFLHNMGDHVTRLDRHEPELNEAIPND
bata lactamase

GAGCHTGACACCACGATGCCTGTAGCAATAGCAACAACGT TGCECAAACTAT TAACTGRCBAACT. ACTTACTCTAGCTI’CCCGGCAACAAT\'MTAGACTGGATGGAGGCGGATAAAGTTGCAGGACCAC
CTCSCACTGTGGTGCTACEGACATCGTTACCGT[GTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTG

ERDTTMPVAMATTLRKLLTGELLTLASROOLIDUMEADKVAGP
bata lactamase

TTCY GCGCTCGGCCCTTCEGGCTGGCTGGTTTATTGCTGATAAATCTGGAGC CGGTEAGCGTGGGTCTCGCBGTATCATTGCAGCACT GEGGCCAGATGGTAAGCCCTCCCGTATCETAG‘ITATCTACAC
AAGACGCGAG CCGGGAAGGCCGACCGACCA MTAACEACTATTTAGACCTCGGCC ACTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTG

LLRSALPAGVFIADKSGAGERGSRﬁIIAALGPDGKPSRlVVIYT
bata lactamase

GACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCAT
CTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAATTCGTAACCA'ITGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAMTTTTGAAGTA

TGSQATHDERNRQIAEIGASLIKHV.I
bata
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Figure 1B: pAX243hgK (cont.)

TTTTAATTTAAAAGEATCTAGGTGAAG ATCCTTTTTGATAATCTCATBACCAAAATC CCTTMCGTGAGTTT TCGTTCCACT GAGCGTCAGACCCCGTAGAAAAGATCAAAGG ATCTTCTTGAGATCCTT
AAAATTAAATTI'TC CTAGATCCACTTCTAGGAAAAACTATTAGAG TACTGGTTTTAGGGAATTGCACTCAMAGCAAGGT GACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCT AGGAA

A

{ col 1

TTTTICTGCGCE TAATCTGCTGCT TGCAAACAAAAAAACCAC CGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTT‘ITCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAM
AAMAGACGCGC ATTAGACGACGAACGTTTGTTTTTI'I'GGTGGCGATGGTCGCCACC AMCMACGGCCTAGTTCTCGATGGTTGAGAAAAAGGCTECATTGACCGAAGTCG TCTCGCGTCTATGGTTT

col E1

TACTET CCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGT GGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGG
ATGACAGGMGATC ACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGA‘ITAGGACAATGGTCACCGACGACGBTCACCGCTATTCAGCACAGAATGGCCC

col E1

TTGGACTCAAGACGATAGTTACCGGATAAG GCGCAGCGGTCGEGE TGANIGGGGGGTTCGTGCACACAGCCCAGCTI'GGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCT ATG AGAAA
AACC TGAGTT CTGCTATCAATGGCCTATTC CGI:GTCGCCAGCCCG ACTTGCCCCCCAAGCAEGTGTGTCGGGTEGAACCT CGCTTECT(iEATGTGGCTTGACTCTATGGATGTCGCAC TCGATACTCTTT

col Ei

GCGCCACGCTTCCCGAAGGGAGAAAGG CGG ACAGG TATCCGGTAAGCGGCAGGGTCG GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCA
CGCGGTGCGAAGGGCTTECCTCTI’TCC GCCTE TCCATI:GGCC ATTCGCCGTCCCAGCCTTGTCCTCTCGC GTGCTCCCTCGAAGGTCCCCCT TTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGT

¢l Ei

CCTCTGACTI'GAGCETCGATTTTTGTG ATE CTCGTCAGGGGGGCGGAGCCTATGGAAAAACECCAGCAACECGGCCT 'ITI'TACGGTTCCTGGCCTTTTGCTGGCCTTI'TGCTC ACATGTTCITTCCTG! CG
GG, AGACTGAACTCG CAGCTAAAAACACTAC GAECAGTCCCCCCGCCTCGGATACCTT TTTECGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACC GGAAAAC GAGTG TACAAGAAAGGACGC

ool Ef |

TTATCCCCTGAT TC TGTEEATAACCGTATTACCGCCTTT GNi TGAGCTGATACCGCTCGCCGCAGCCGAACG ACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGTACCCGATAAAAGCGGC’T TCCTGAC
AATAGGGGACTAAG ACACCTATTGGCATAATG GCGGAAACTCACYCBACT ATGGCGAGCGECGTCGS CTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTC GCATGEGCTATTTTCGCCEAAG GACTG

1 Torm Hinker
Jo T Form me—
AGGABGCCGT'ITTGITTTGCAGCCCACCTAGC GGAAGAGCGCCCAATACGCAMC CGi CCTCTCCCCG CGCGTTEGCCGATTCATTMTGCAGCTGGCACG ACAGGTTTCCCGACTGGAAAGCGGGCAGTG
TCCTCCGGCAMACAAAACGTCGGGTGGATCG CCTTCTCGCGGGTTATGCGT TTGGCGGAGAGGGGC GCGCAACCGGCTAAGTMTTACGTCGACCGTGCTGTCCAMEGGCTGACCTTTCGCCCGTCAC

Temm linker | [ Lac
s Tr Term

AGCGCAACGCAATTMTGTGAGTTAGCTCACTCATTAGGCACCCCAGGCT TI'ACACTTTATECTCCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTGAATTCAAGGAGTTAATTA‘IGAAA
TCGCETTGCGTTAATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAGGGCCGAGCATACAACACACCTI'AACACTCGCCTATTGTTAACTTAAGTTCCTCMTI'AATACTTT

Lac | Tap ] { s | MoK
OmpA -«
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Figure 1C: pAX243hgK (cont.)

Shit bal

AAAACCGCGATTGCGATTGCGGTGGCGCTGGCGGGC'HTGCGACCGTGGCCCAGGCEECCTCTAGATAACTGTGGCTECACC ATCTGTCTTCATCTT CCCGCCATCTGATGAGCAGTTGAAATCTGGAAC
T IGGCGCTAACG CTAACGCCACCGCGACC GCCCGMACGCTGGCACCGGGTCCGCCGGAGATCTATTGACACCGACGTGGTAG ACAGAAGTAGAAGGGCGGTAGACTACTCGTCAACTTTAGACCTTG

KTAIAIAVALAGFATVAQAAI LC stuffer (frame shifted CK)
OmpA, =
L IRV 2

TGCCTCTGTTGTGTGCCTECTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAG TGGMGETGGATAACGCCCTCCAATCGGGTAAC TCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACC

~+ 247
ACGGAGACAACACACGGACGACTTATTGAAGATAGGGTCTCTCCGGTTTCATGTC ACCTTCCACCTATTGCGGGAGGTTAGCCCATTGAGGGTCCTCTCACASTGTCT CGTCCTG TCGTI'CCTGTCGTGG

LC stuffer {frame shifted CK)

i P
TACAECCTCAGCAG CACCCTGACGCTGAGCMAGC#GACT ACGAGAAACACAAAG TCTAC BCCTECG AAGTCACCCATCAGG GCC'I’GAECTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAAG
ATETCGGAGTCGTC GTGGEACTGCGAC TCGTTTCG‘R:TGATGCTCTFTGTGT TlCAGATGCGGACGCTTCAGTGGGTAGTCC CGGACTCGAGCGGGCAGTGTT TCTCGAAGTTGTCC CCTCTCAC AAT TC

LC stuffer (ame shifted CK) - s sPpvTksFNRGETC
L Kappa ight chein constant region ————t

oMIV
agl . el

CGGCCGCAKZTAGATATAATTAAGGAGATAAATATGAAATATCTGCTGCCGACCGCGGCGGCEGGCCTGCTGC‘I"GC‘{GGCGGCGCAGCCGGCGATGGCGCTCGAGC’\'GATGAGCCATGGAAGCTGTGTCGC
GCCGECGTGATCTATATTAAﬂtCTCTATTI‘ATACTTTATAGACGACGGCTGGCGCCGCCGCCCGGACGACGACGACCGCCGCGTCGGCCGCTACCGCGAGCTEGACTACTCGGTACCTI’CGACACA—(;EE
- g | 1VHpax SSes—) i Haavy chain stuffer
< LoadBPAX :
I_l‘I‘K‘(LLPTAAAAGLLLLAAOPAMAI

PalB

{oniz\
CTGCACCAGGCTCC CAC GBCTCGTGGTGCG GTSCGCTT CT GGTGTTCGCTGCCTACAGCCGACACGTCGAGCTTCGT GCCCCTAG AGTTGCGCGTC ACAGCAGCCTCCGGCGCTCCGCGATATCACCGTG

+ 286
GACG TGGTCCGAGGGTGCCGAGCAC CACGC CACGGGAAGACCACAAGCGACGGATGTCGG CTGTGCAGCTCGAAGCACGGGG ATC TCAACGCGCAGTGTCG TC GGAGGCC GCGAG GCECTATAGT GGC AC

Hoavy chain stuffer

i
TCATCCACATCAATGMGTAGTGCTCCTAG ACGCCCCCGTGGGGCTGGTGGCGCGGTTGGCTGACGAGAGC GGCCACGT, AGTGTTGCGCTGGCTCCCG cc GCCTGAGACACCCATGACGTCT CACATCCE
AG TAGGTGTAGTTACTTCATCACGAGGATCTG CGGGGGCACCCCGACCACCGCGCCAACCGACTGCTCTCGC CGGTGCATCACAACGCGACCGAEGGCGGCGGACTCTGTGGGTACTGCAGAGTGTAGGC

Hoavy chaln stutfer

agl
oMIV
laol ralll Ipl

CTACEAGGTGEACGTCTCGGCCGGCMCGGCGCAGGGAGCGTACAGAGGGTGGAGATCCTGBAGGGCCGCACCGAGTGT GTGCTGAGCMCCTGCGGGGCCGGACGCGCTACACCTTCGCCGTCCGCGCG

312
GATGCTCCACCTGCAGAGCCGGCCGTTGCCGCGTCCCTCGCATGTCTCCCACCTCTAGGACCTCCCGGCGTGGCTCACACACGACTCGTTGGACGCCCCGGCCTGCGCGATGTGGAAGCGGCAGGCGCGC

Heavy chain stuffer

!




WO 2004/078937 PCT/US2004/006571

4/32

Figure 1D: pAX243hgK (cont.)

i
CETATGGCTGAGCCGAGCTTCGGCGGCTTCTGGAGCGCCTGGTCGGAGCCTGTGTCGCTGETGACGCCTAGCGACCT GGACCCCCTCATCCTGACGCTCTCCCTC ATCCTCGTGGTCATCCTGGTGCTGC
GCATACCGACTCGGCTCGAAGCCGCCGMGAC CTCGCGGACCAGCCTCGGACACAGCGACGACTGCGGATCGCTGGACCTGGGGGAGTAEGACTGCGAGAGGGAGTAGGAGCACCAGTAGGACCACGACG

Hoavy chain shuffer

TGACCGTGCTCGCGCTG CTCTCCCACCGCCGGECTCTGAAGC, AGAAEATCTGGCCTGGCATCCCGAGCCCAGAGAGCGAGTTTGAAGGCCTCTTCACC ACCCACAAGGGTMCTTCCAGCTGTGGCTG TA
AC TGSCACG#GCGCGACGAGAGGGTGGCGGCCCBAGACTT CG TCTTCTAGACCGGAC CGTAGGGCTCGGGTCTCTCGCTCMACT TCCGGMAAGTGGTGGGTETTCCCATTGAAGGTCGACACCGACAT

Haavy chaln stutfer

CCAGAATEATGGCTGCC TGTGGTGGAGCCCCTGCACCCCC’ITCACGGAGGACCCACCTGCTTCCCT G GMGTCCTCTCAGAGCGC T6C TEGGGGACGATGCAGGCAEI’ GGAGCCGGGGACAGATGATGAG
GGTCTTACT. ACCGACGG ACACCACCTCGGGGACGTGGGGG AAGTGCCTCCTGGGTGGACG AAGGGACCTI'C AGGAGAGTCTCGCGMGACCCCCT GCTAC GTCCGTCACCTCGECCCCTGTCTACTACTC

Heavy chain stuffer |

Thi{ll
GGCCCATCGGTCTTCCCCCTGGCACCCTCCTC CAAGAGCACCTCTGGCGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACT ACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCTCT GACCA
CCGGGTAGCCAG AA SGEGGACCGTGGGAGGAGGﬁCT CGT GGAGACCGCCGTGTC GCCGGGACCCGACGGACCAGTTCCTGATGAAGG GGCTTGGCCACTGCCACAGCACCTTGAGTCCGCGAGACTGGT

IGPSVFPLAPSSKSTSSGfAALGCLVKDYFPEPVTVASHNSGALT
Human 1gG CH1 + pattial hings region
Seq GZ w——

GCGGCETGCACACC TTCCCGGCTGTCCTACAGTCCTC&GG ACTCTACTCCCT CAGCAGCE TEGTGACCETGLCATCCAGCAG CTTEGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCC AGCAA
€Gce GCACGTGTGG AAGGGCCGACAGGATG TC AGGAGTCC T6 AGATEAGGGAGTC GTCGCACCACTGGCACGGTAGGTCGTCGAACCCETGGGTCTGGATGTAGACGTTGCACTTAGTGTTCGGG TCGTT

SGVHTFPAVLQSSGLYSLSS_VVTVPSSSLGTQTVlCN\JNHKPSN
Human IgG CH1 + partial hinge region

oY

: 1]
CACCAAGGTGGACAAGAAAGTI’GAGCCCAAATCTTGTGACAAAACTAGTGGCCAGGCCGGCCTTGAGGGTGGTGGCTCTGAGGGTGGCGGTFCTGAGGGTGGCGGETCTGAGGGTGGCGGTTCCGGTGGT
GTGGTTCCACCTGTTCTTTCAACTCGGGTTTAGAACACTG'ITTTGATCACCGGTCCGGCCGEAACTCCCACCACCGAGACTCCCACCGCCMGACTCCCACCGCCGAGACTCCCACCGCCAAGGCCACCA

TKVDKKVEPKSCDL'TSGOAGLEGGGSEGGGSEGGGSEGGESGG

Human 1gG CH1 + partial hinge region finker 1 Tamcated 11 g 1

GGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGC'I'ATGACCGAAAATGCCGATGAAAACGCGCTACAGTCTGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATT
CCGAGACCAAGGCCACTAAAACTAATACTTTTCTACCGTTTGCGATTATTCCCCCGATACTGGCTTTTACGGCTACTTTTGCGCGATGTCAGACTGCGATTTCCGTTTGAACTAAGACAGCGATGACTAA

GSG’SGDFDYEKHANA“KGAHTENADENALQSDAKGKLDS\IATD
Truneated fi g tit
fumm—n 5.3y M—

ACGGTGCTGCTATCGACGGTTI'CATTGGTGACGTI'TCCGGCCTTGCTAATGGTAATGGTGCTACT GGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGT GACGGTGATAATTCACCTTTAAT
TGCCACGACGATAGCTGCCMAGTAACCACTGCAAAGGCCGGAACGATTACCATTACCACGATGACCACTAAAACGACCGAGATTAAGGGTI'TACCGAGTTCAGCCACTGCCACTATTMGTGGAAATTA

Y GAA1DGFTIGDUYSGLANGNGATGDTFAGS NS SAQMAQYV E&EDG&DOHNSPLH
Truncated 1 g Il
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Figure 1E: pAX243hgK (cont.)

GAATAAT"ITCCGTCMTATTTACCTTCCCTCCCTCMTCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAA"ITTTCTATTGATTGTEACAAMTMACTTATTC CaTGGTATCTTT
CTTA'ITAAAGGCAGTTATAAATGGAAGGGAGGGAGTI‘AGCCAACT TACAGCGGGAMACAGAAACCGCGACCA‘IT'I‘GGT ATACTT, AAAAGATAACTAACACTGTTTTATTTGMTAAGGCACCACAGAM

NNFRQYLPSLPQSVEERPFVFGAGKPYEFS[DCDKINLF‘RG\I‘F
Truncated 1 g It

1
oMIV
Eagl .
el Bip! aal | .
GCGTTTC‘ITI'TATATGTTGCCACCTTTATGTATGTATTTTCGACGTTTGCTAACATACTGCGTAATAAAGAGTCTTAAGCTAGCTAAGCGGCCGGCCGCATTACCGATCGCCCTTCCCAACAGTTGCGCA
CGCAAAGAAAATATACAACGGTGGAAATACATACATAAAAGC TGCAAACGATTGTATGAEGCATTATT'I'7CTCAGAATTCGATCGATTCGCCGGCCGGCGTAATEGCTAGCGGGAAGGGTTGTCAACGCGT

AFLLYVATFHY\IFSTFANILRNKES.I
Ti 111 gl

GCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTETTCCCT TCCTY

456
CGGACTI'ACCGCTTACCCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGETCGCGGGATCGCGGGCGAGGAAAGCGMAGAAGGGAAGGAA

| N o
= 001108m1 ve——

oMIV

) ratll

TCTCECC ACGTTCGCCGGCTTTCCCCGTCAAGCTC TAAATCGGEGGCTCCCTTTAGG GTTCCGATTTAGTGCITTACGGCACCTCGACCCCAAAAAACTTGATTAGGG TGATGGTTCAtGTAG'IGGGCCA

+ 468
ACAGCGETGCAAGE GGCCGAAAGGGGCAGTTC GAGATTTAGCC CCﬁGAGGGMATCC CAAGG CTARATCACE AAATECCGTG GAGCT GGEGTTTTTTGAACTAATCCCACTACCAAGTECATCAC CCa GT

Hai

TCGCCCTGATAG AC GGTTTTTCGCCCTH'GAC GTI’GGAGTCCACGTTCTTTAATAGTGGACTCTTGT TCCAAACTGGMCAACAC TCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGC

—+ 481
AGCGGGACTATC TG CCAAAAAGCGGGAMCTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAEG TTTGACCTT GTTGTGAGTTGGGATAGAGCCAGATAAGAAAACTAAATATTCCCTAAMCG

o

CGATTI'CGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATA‘ITMCGCWACAATTTAG p
GCTAAAGCCGGATAACCAATTI'TTTACTCGACTAAATTGTTTTTAAA"ITGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAATC

A
1 orl )
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Figure 2A: pAX243mG1K
1Bl
SpH!
i\
GTGECACTTTTCGEGGAAATGTGCECGGAACCCCTAT TTGTTTATTTTTCTAAATACATTCAAATATGTATCCGE TCATGAGACARTAACCCTGATAAAT

CACCGTGAAAAGCCCCTTTACACGCGCCTTGRGEATAAACAARTAAAAAGAT TTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTA

fspi Faﬂ

GCTTCAATAATATTGAAAAAGGAAGAGT{\TGAGTATTCAQCATrTCCGT(‘;TCGCCCTTATTCC_CTTTTTTGCGGCAl TTTGCCT Tu, TGTTTT TGCTCAC

CGAAGTTATTATAACTTTTTCCTTCTCATACTCATAAGTTGT AAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGEACAAAAACGAGTE

'M S 1T QHFRWVALIPFFAAFCLZPVF AH
o bata lactamase

pall
Sl
c0571

CCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCAC@AGTGGGTTAQATCGAACTGGATCTCAACAGCGGTAAGATQCTTGAGAGTT

GGTC TTTGCGACCACTTTCATTTTCTACGAICTTCTAGTCI.\ACCCACGTG(.ZTCACC CAATéTAGCTTGACéTAGAGTTGT(:,GCCATTCTAGGAACTCTC AA

PETLVKVKDAEDQLGARVGYIELDLNSGK[LES
bata lactamase

clt
mnl ral cgl’
TTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAG?AACTCGGTCG

AAGCGEGGCTTCTTECAAAAGETT ACTACTCGTGAABATTTCAAGACGAT ACACCGCGCCAT AATAGEGCATAAC TECGGCCCETTCTCGTTGAGCCAGS

F RPEERTFU®PMMSESTFIKVLLCGAVL SRI1IDAGQEO QLGR
bata lactamase

cgl It‘scal sl
CCGC@TACA('ZTATTCTCAG;?ATGACTTGGTTGAGTACTCQCCAGTCACA(.SAAAAGCATCTTACGGATGG?ATGACAGTA@GAGAATTAT(::‘CAGT(.ECTGC(E

GGCGTATGTGAT AAGAGTCTTACTGAACCAAC TCATGAGTGETCAGTGTCTTTTCGTAGAATGCC TACCGTACTGTCATTCTCTTAATACGTCACGACGE

R I HY 8 @ NDLVEVYSPVTEZ KU HLTDGMTUVREIULTGCSAA
bata lactamase

tsl vul
AT AACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACG ATCGG AGGAC CGAAGGAGCTAACCG CTTTTTTGCACAACATGGGGGAT CATGTAA

TATTGGTACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATT

I TM S DNTAANLLLTTIG@GEPKELTAFLHNMGTDHV
bata lactamase

1D Acl! rsm
CTCGCCTTGATCAT TOGEAACCGBAGCTGAATGAAGCCATACCARACGACGAGCGTGACACCACGATGCC TGTAGCAATGEC AACAACGT TGCGCAAACT

GAGCGGAACTAGCAACCCT TGECCTCRACTTACTTCGGTATGETT TECTGCTCGCACTGT GGTEC TACGGACATCETTACCGTTGTTGCAACGCGTTTGA

TRLDRVYEPELNEA AIPNDERDTTMPY AMATTLRIEKIL
bata lactamase
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Figure 2B: pAX243mG1K (cont.)

sel cil . i
ATTAACTGGEGAACTACTT@CTCTAGCTT?CCGGCAACAATTAATAGACTGGATGGAGG?GGATAAAGTTGCAGGACCA?TTCTGCGCT?GGCCCTTCC@

+ ? + t + i + t + ettt + 8OO
TAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCEAGCCGGGAAGGE

L TG6GELLTULASRUGGQLTIDUWMEA ADEKUVAGPULLRSALSF®P
bata lactamase

pml
i I mrl

CCTQGCTGGITTATTGCTG&TAAATCTGGQGCCGGTGAG?GTGGGTCTCgCGGTATCATTGCAGCACTGGGGCCAGATG?TAAGCCCTCgCGTATCGTAg

CGACCGACCAAATAACGACTAT TTAGACCTCGGCCACTCGCACCCAGAGCECCATAGTAACGTCETGACCCCGETCTACCATTCRGGAGGGCATAGCATC

A G ¥ F I ADK SGAGERSGS SRS GTII AALGPDGI KT®PS SRIUV
bata lactamase

dl

TTATCTACA?GACG@GGAGTCAGGCAACT&TGGATGAACGAAATAGACA?ATCGCTGAG$TAGGTGCCTCACTGATTAA?CATTGGTAA?TGTCAGACC@

- AATAGATGTGCTECCCCTCAGTCCETTGATACCTACTTGCTTTATCTGTCTAGCGACTCT ATCCACGGAGTGACTAATTCGTAACCAT TGACAGTCTGGT

vV I Y TTGE S @ ATMDERBNRIO-I AETGASL1KHWV )y
bata lactamase

rat le Féle
AGTTTACTC@TATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGAT%ATCTCATGA?CAAAATCCCT

- TCAAATGAGTATATATGAAATCTAACTAAATTTTGAAGTAAAAATTAAAT TTTCCTAGATCCACTTC TAGGAAAAACTAT TAGAGTACTGETTTT AGGGA
A

{ col E1

)

TAACQTGAGTTTTCGTTCCQCTGAGCGTC@GACCCCGTAQAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGC@CGTAATCTGQTGCTTGCAAQ

ATTGCACTCAAAGCAAGGTBACTCGCAGTCTEGEGCATC TTTTCTAGTTTCCTAGAAGAACTCTACGAAAAAAAGACGCECAT TAGACGACGAACGTTT
col E1

Foo57I
CAAA@AAAC?ACCGQTACC&GCGGTGGTTTGTTTGCCGG@TCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTQAGCA@AGCG?AGAT@CCAA%

GTTTTTTTGGTGECEATGGTCGCCACCAAACAAACGECCT AGTTCTCGATGG TTGAGAAAAAGECTTCCATTGACCGAAGTCATCTCRCGTCTATGGTTT
col E1

IwNI
TACTGTCCTTCTAGTGTAGCCGTAGTTAG?CCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTA@TCCTGTTAC?AGTGGCTGCT

t + + } t 4 3 } + + 14¢
ATGACAGGAAGATCACATCGGCATCAATCCGGRTGETGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGATTAGGACAATGETCACCGACGA

col E1

{\paLI
GCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGC

1
CGGTCACCGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTI'GCCCCCCAAGCACGTGTGTCG
col E1
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FigureLC: pAX243mGiK (cont.)

CCAGCTTGGAGCGAACGACCTACACCG AACTGAGATACCTACAGCGTGAGCTATG AGAAAGCGCC ACGCTTCCCG AAGGGAGAAAGGCGGACAGGTATCC

GGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGG
col E1

Fcil Vi FssSl

GGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTG GTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTT

1
CCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAA
col E1

rdi cil

GAGCE;TCGA"!"TTT(.STGAT(:SCTCGTC?AGG(‘-JGG GCGGAGC?TATGGAAAAQCGCCAGCAA('IGCGGCCTTT!"TACGGTTCCTGGCCTTTTG('ZTGGCCTTTTE

CTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCRGATACCTTTTTGCGGTCETTECGCCGEAAAAATGCCAAGGACCRGAMMACGACCEGAAAAC
‘ col E1 |

cll 1Bl

CTCACATGTTCT TTCCTGCGTTATCCCCTGATTCTETGEATAACCTATTACCACCTTTEAGTGAGC TGATACCGCTCGCCGCAGCCGAACGACCRAGCE o
GAGTGTACAAGAAAGGACGCAATAGEGGACTAAGACACCTATTGECATAATGECEGAAACTCACTCGACTATGECGAGCGGCETCRECTTGETGGCTCEE

Earl
apl PsaXl
) ~CAGCGAGTCQGTGAGCGAGGAAGCGTACCCGATAAAAGC(.EGCTTCCTGACAGGAGGCCGT.TTTGTTTTGCAGCCCACCTII\GCGGAAGAGQGCCCAATASE

+ . . } + + + t + 20C
GTCGCTCAGTCACTCGCTCCTTCGCATGGECTATTTTCGCCGAAGGACTGTCCTCCGECAAAACAAAACGTCGEE TGGATCGCCTTCTCGCGEGTTATGE

{ Term Hnker | | Lac
h TeTenmn ﬁ

Fsam’ f\sel rwll 5 sel
CAAACCGCCTCTCCCCGCGCGT TGGCCGATTCATTAATGCAGCTGGCACGACAGG 7 TCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTG

21
GTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGCGTTAATTACAC
Lac

FsrBl el EcoRI
AGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTCCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTGAATTCAAGGAGTT 29
TCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAGGGCCGAGCATACAACACACCTTAACACTCGCCTATTGTTAACTTAAGTTCCTCAA

Lac [ rep o= Seq-OmpA =

o -
}

ANTTATGAAAAAAACCGCGATTGCGAT TGCGGTGECGCTEGCGERCT TTGCGACCGTBCCCAGGCRREC TCTAGATAACTGTGGCTGCACCATCTGTCT
TTAATACTTTTTTTEGCECTAACGC TAACBCCACCGCGACCRLCCGAAACGCTAGCACCGEETCCRCCAGARATCTATTGACACCGACGTGGTAGACAGA

— 1 ompPAX "= ['LC stulfer {irame shifted human CK)
MK KT AT ATLAYALAGFEATVARQADGA
OmpA
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Figure;D: pAX243mG1K (cont.)

lenl
TCATCTTCCCGCCATCTGATGAGCAGT TGAAATCTEEAAC TGCCTCTRTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAG TACAGTGEAA

AGTAGAAGGGCEGTAGACTACTCGTCAACTTTAGACC TTGACGGAGACAACACACGGACGACTTATTGAAGATAGGGTCTCTCCGRTTTCATGTCACCTT
LC stuffer (frame shiftedd human CK)

BbvCl
Fpuml‘ Il

GGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGC

CCACCTATI‘GCGGGAGGTTAGCCCATTGAG(:(; TCCTCT LACA(: TGTCT u; TCCTGTCGT | CCTGTCGT (:b ATGTCGGAGTCGTCGTGGGACTGCGACTCG
LC stuffer (framé shifted human CK)

AAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCCGGAGGTGCCTCAGTCGTGTGCTTCTTGAACAACTTCT

+ 26C
TTTCGTCTGATGCTC,T]'TG TGTTTCAGATGCGGACGCTTCAG TGGGTAGTCCCGG ACTCG AGGCCTCCACGGAGTCAGCACACGAAGAACTTGTTGAAGA

LC stuffer (irame shifted human CK) {s e 6 A s vvcFLNNETF
’ murine Kappa LG constant region

rdi Flsl FCII

ACCCCAAAGACATCARTGTCAAGTGGAAGAT TGATGGCAGTGAACGACAAAATGGCGTCC TRAACAGTTGBACTEATCAGGACAGCAAAGACAGCACCTA
TGGGETTTCTGTAGTTACAGTTCACCTTCTAACTACCGTCACTTGCTGTTTTACCGCAGGACTTGTCAACCTGACTAGTCCTGTCGTTTC TETCGTEGAT

YPKDTIWNVIEKWEKTIDSGSER GNGVYLNSGSWTDOQDSKDSTY
muwine Kappa LC constant reglon

CAGC@TGAG('IAG CACCCTCACGTTGACCAAGGACGAG TA];GAACGACAT@ACAGCTATA('ZCTGTGAGGC(.IACTCACAAG§CATCAACTT(‘ZACCCATTGTC

GTCETACTCETCGTGGEAGTGCAACTGETTCCTECTCATACTTECTGTAT TETCGATATGGACACTCCGETGAGTGTTC TGTAGTTGAAGTGGGTAACAG

S M S S TLTLTHKDETYERHNSYTCEATHIEKTSTSPTINUV
murine Kappa LG constant region

1Seq-mlC ¢

Eagt

otl ISsmll

AAGAGCTTCAACAGGAATG AGTGTTAAGCGGCCGCACTAGATATAATTAAGGAGATAAATATGAAATATCTGCTGCCGACCGCGGCGGCGGGCCTGCTGC
TTCTCGAAG TTG TCCTTACTCACAATTCGCCG GCGTGATCTATAT TAATTCC TCTATTTATACT'ITATAGACGACGGCTGGC GCCGCCGCCCGGACGACG

KSFNRNESGC : [tbs | o) oadVHPAX memsamp
~murine Kappa LC constant region ¥
™ Seq-mLC P | o (BPAX We—

IMKYLLPTAAAGLL
PelB

goMl;l hol rm;Bsgl NI F Sl
el 0 C0 SS

TGCTGGCGGCGCAGCCGGCGATGGCGCTCGAGCTGATGAGCCATGGAAGCTGTGTCGCCTGCACCAGGCTCCCACGGCTCGTGGTGCGGTGCGCTTCT 66

ACGACCGCCGCGTCGRCCRCTACCACEAGCTCGAC TACTCGGTACCT TCGACACAGCEGACGTGETCCRAGGGTECCGAGCACCACGCCACGCGAAGACE
| Heavy chain stuffer

LLAAQPAMAI
PelB
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Figure 2E: pAX243mG1K (cont.)

gl lBtrl al' coRV
TGTTCGCTGCCTACAGCCGACACGTCGAGCTTCGTGCCCCTAGAGTTGCGCGTCACAGCAGCCTCCGGCGCTCCGCGATATCACCGTGTCATCCACATCA

ACAAGCGACGGATGTCGGCTGTGCAGCTCGAAGCACGGGGATCTCAACGCGcAGTGTCGTCGGAGGCCGCGAGGCGcTATAGTGGCACAGTAGGTGTAGT
Heavy chain stuffer

Bl ralil

AJGAAGTAGTGCTCCTAGACGCCCCCGTGGGGCTGGTGGCGCGGTTGGCTGACGAGAGCGGCCACGTAGTGTTGCGCTGGCTCCCGCCGCCTGAGACACC

TACTTCATCACGAGGATCTGEGGGGGCACCCCGACCACCGCGCCAACCGACTGCTCTCGCCGGTGCATCACAACGCGACCGAGGGCGGCGGACTCTGTGG
Heavy chain stuffer

atil
Aame
. FsmBl gf\gela\ll Pralll Fpml

CATGACGTCTCACATCCGCTACGAGGTGGACGTCTCGGCCGGCAACGGCGCAGGGAGCGTACAGAGGGTGGAGATCCTGGAGGGCCGCACCGAGTGTGTG

GTACTGCAGAGTGTAGGCGATGCTCCACCTGCAGAGCCGGCCGTTGCCGCGTCCCTCGCATGTCTCCCACCTCTAGGACCTCCCGGCGTGGCTCACACAC
Heavy chain stuffer

Flpl FSPM! FssHll Ipt FsaXI' Fpi‘nl
CTGAGCAACCTGCGGGGCCGGACGCGCTACACCTTCGCCGTCCGCGCGCGTATGGCTGAGCCGAGCTTCGGCGGCTTCTGGAGCGCCTGGTCGGAGCCTG

GACTCGTTGGACGCCCCGGCCTGCGCGATGTGGAAGCGGCAGGCGCGCGCATACCGACTCGGCTCGAAGCCGCCGAAGACCTCGCGGACCAGCCTCGGAC
Heavy chain stuffer

X1 |

TGTCGCTGCTGACGCCTAGCGACCTGGACCCCCTCATCCTGACGCTCTCCCTCATCCTCGTGGTCATECTGGTGCTGCTGACCGTGCTCGCGCTGCTCTC

ACAGCGACGACTGCGGATCGCTGGACCTGGGGGAGTAGGACTGCGAGAGGGAGTAGGAGCACCAGTAGGACCACGACGACTGGCACGAGCGCGACGAGAG
Heavy chain stuifer

gl Fc057| ftul arl rvull
CCACCGCCEEECTCTGAAGCAGAAGATCTGGC CTGGCATCCCEAGCCCAGAGAGCGAGTTTG AAGGCCTCTTCACCACCCACAAG GGTAACTTCCAGCTG

GGTGGCGGCCCGAGACTTCGTCTTCTAGACCGGACCGTAGGGCTCGGGTCTCTCGCTCAAACTTCCGGAGAAGTGGTGGGTGTTCCCATTGAAGGTCGAC
Heavy chain stuffer

FstXl | spMi el
TGGCTGTACCAGAATGATGGCTGCCTGTGGTGGAGCCCCTGCACCCCCTTCACGGAGGACCCACCTGCTTCCCTGGAAGTCCTCTCAGAGCGCTGCTGGG
ACCGACATGGTCTTACTACCGACGGACACCACCTCGGGGACGTGGGGGAAGTGCCTCCTGGGTGGACGAAGGGACCTTCAGGAGAGTCTCGCGACGACCC

Heavy chain stuffer
spOM|
Apal
tst will coNI Fpm 1] FamHl

GGACGATGCAGGCAGTGGAGCCGGGGACAGATGATGAGGGCCCTAGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTGACAGTGACCTGGAACTCTG

CCTGCTACGTCCGTCACCTCGGCCCCTGTCTACTACTCCCGGGATCCTACGGACCAGTTCCCGATAAAGGGACTCGGTCACTGTCACTGGACCTTGAGAC

Heavy chain stuffer l. 6 cLVvVKGYFPEPVTVY TWNS
b Murine 1gG1 CH1 + partlal hinge region
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Figure 2F: pAX243mG1K (cont.)

AlwNI

f\paLl rvull rstl Ppml r\lel rﬂMl
GATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCTCTACACTCTGAGCAGCTCAGTGACT GTCCCCTCCAGCACCTGGCCCAG
CTAG GGACAGGTCGCCACACGTGTGGAAGGGTCGACAGGACGTCAGACTGGAGATGTGAGACTCGTCGAGTCACTGACAGGGGAGGTCGTGGACCGGG TC

G 5L 58 6 VHTFPAY LQ@SDLYTLSSSVTVPEPSSTWPS
Murine lgG1 CH1 + partial hinge region

c}!)sle i ISpel rlscl raF'seu

cG AGACCGTCACCTGCAACGTTGC CCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGTGCCCAGGGATTGTACTAGTGGCCAGGCCGGCCTTGAG

GOTCTGGCAGTGGACGTTGCAACGGGTGGGCCGGTCGTCGTGGTTCCACCTGTTCTTTTAACACGGGTCCCTAACATGATCACCGGTCCGGCCGGAACTC

ETVTCNVAHPASSTKVDKKIVPRDC'TSGQAGL|E
Murine 1gG1 CH1 + partial hinge region linkey

GGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGTGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGG

CCACCACCGAGACTCCCACCGCCAAGACTCCCACCGCCGAGACTCCCACCGCCAAGGCCACCACCGAGACCAAGGCCACTAAAACTAATACTTTTCTACC
GGGSEGGGSEGGGSEGGGSGGGSGSGDFDYEKM

Truncated f1 g ill
dmmnasn 56 3 ey S—

CAAACGCTAATA AGGGGGCTATGACCGAAAATGCCGATGAAAACGCG CTACAGTCTGACGCTAAAGG CAAACTTG ATTCTGTCGCTACTG ATTACGGTGC

GTTTGCGATTATTCCCCCGATACTGGCTTTTACGGCTACTTTTGCGCGATGTCAGACTGCGATTTCCGTTTGAACTAAGACAGCGATGACTAATGCCACG

A NANKGAMTTERWBNADTENA ALGOGGSDAKTGIKTLDSVATDYGA
Truncated f1 g lit

TGCTATCGACGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGT

ACGATAGCTGCCAAAGTAACCACTGCAAAGGCCGGAACGATTACCATTACCACGATGACCACTAAAACGACCGAGATTAAGGGTTTACCGAGTTCAGCCA

A I DGF I DV S GLANGNSGATG GDTFA AAGSNS®QMAROQVE
Truncated fi g i

saX|
mnl ISspl FsaXl'
GACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTI'GGCGCTGGTAAAC
CTGCCACTATTAAGTGGAAATTACTTATTAAAGGCAGTTATAAATGGAAGGGAGGGAGTTAGCCAACTTACAGCGGGAAAACAGAAACCGCGACCATTTG

D GDNGSPLMNNEFGROQQYLZPSL®PQSVETCRTPTFUVFGAZGEK
Truncated 11 g (1l

del

CATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCGACGTT

GTATACTTAAAAGATAACTAACACTGTTTTATTTGAATAAGGCACCACAG AAACG CAAAGAAAATATACAAC GGTGG AAATACATACATAAAAGC TGCAA

P YEF S IDCDIKTINLTFRGVYFAFLLYVATFMYUVFS8TF
Truncated 1 g 1l
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Figure 2G: pAX243mG1K (cont.)

agl
goMIV
Eagl

ael
‘Allll rlhel IBlpl rsel rvul rspl Fgll
TGCTAACATACTGCGTMTAAAGAGTCTTAAGCTAGCTAAGCGGCCGGCCGCATTACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGG

ACGATI'GTATGACGCATTATTTCTCAGAATTCGATCGATTCGCCGGCCGG CGTAATGGCTAGCGG GAAGGGTTGTCAACGCGTCGGACTTACCGCTTACC

ANILRNTEKES
Truncated 1 g il ———d

Bl
GACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTT

CTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAA
I 1 ori

goMiV
ael

TCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTFTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGA

AGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCT
{1 orl

Pralll lBsaXl' Ffdl
CCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGT

GGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCA
1 ori

aXi sl

GGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATG

CCTGAGAACAAGGTTTGACCTTGT TGTGAG TTGGGATAGAGCCAGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTAC
1 ori

pop

AGCTGATTTAACAAAAATT TAACGCGANTT TTAACAAAATATTAACGCTTACAATTTAG

TCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAATC
1 o k)

1 4
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Figure 3A: pAX313m/hK

(§TGG(.:ACTTTTCGGGGAAATGTGCGCGGAACCCCT ATTTGTTTAT'ITTTCTAAATACATTCAAATATGTQTCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAI'\TATT(.SAAAAQ

GGAAGAGTA’!’GAGTATTCA/}CATT”!'CCGT(,STCGC(.ZCTTATTCCCTTTTT'!'GCGGCATTTTGCCTTC,CTGTTTTI'GCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAG'!'

'HSIOHFRVALIPFFAAF'CLPVFAHPETLVKVKDAEDQ
bata lactamase

L

TGGG'_fGCAC('iAGTGGGTTA(IIATCGAACTG!"SATCTCAACA(‘SCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAA{IGTTTTCCAATGATGAGCACTTI’TA@AGTTCTGCTA;\TGTGGCGCE% s8¢

L 6ARVGYTIELDLSNSSGEXKTILULETSTFRPEERTFPHNMSTFIKTVLLECGEA
bata jactamase

TATTATCCC?T ATTGACGC(;GGGCAAGAG(.ZAACTCGGTC('ECCGCATACA(;TATTCTCAG!}ATGACTTGGTTGAGTACTCQ‘CCAGTCACA(EAAAAGCATCTTACGG ATGGC ATGA(‘:AGTAI:

VLSRIDAGQEQLGRRIHYSONDLVEYSPVTEKHLTDGHTV
bata lactamase

GAGAATTATQCAGTG-CTGCQATAACCATGQGTGA'\:AACA(;TGCG(?CCAA(‘ZLTTACTTCTGA.CAACGATCGQAGGACCGAA(?GAGCTAACC(?CTTTTTTGCI‘\CAACATGGG(?GATCATGTAI} s0c

RELCSAAITMSDN'TAANLLLTTIGGPKELTAFLHNMGDHV
bata lactamase

CTCGCCTTGQTCGTTGGGAA:CCGGAGCTGA‘«ATGAAGCCA'I:ACCAAACGA(%GAGCGTGACQCCACGATGC(ETGTAGCAATGGCAACAACG'I;'TGCGCAAAC'I"ATTAACTGGCIGAACTACTTQ

TRLDRUWE®PELNEATIPNDERDTTMNPVAMATTLRKLLT®GEHLL
bata lactamase

CTCTAGCTT(':CCGG(.IAACAA‘ATI'AATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCA(‘ZTTCTGCGCT(‘:GGCCCTI'CCGGCTGGCTGGTTTATTGCTG'ATAAATCTGGII\GCCGI.JTGAG('Z

TLASRO QO GLTIDUVWMEA AWDIE KVAGE®PULLRSALZ®PAGVYF I ADEKTSS®GAGE
bata lactamase

GTGG(_ETCTC@CGGT&}TCATTGCAGCACTG@GGCCIE}GATG(?TAAGCCCTC(‘ZCGTATCGTA(IETTATCTACA(‘ZGACG(‘EGGAGTCAGGCAACT{\TGGATGAAC(.SAAAT&GACA@ATCG(}TGAG{\ a

R GSRGITIAALGPDGE KPS SRTIVYIYTTSGESQATMDERNRILIAE
bata lactamase

TAGGTGCCT(‘:ACTGATTM(ISCATT@GTAA('ZTGTCA:\GACCI_\AGTT'!‘ACTC;IXTATATACTTTAGATTGATT!'AAAACTTCATTTTTAATTTMAAGGATCTI_\GGTGAAGAT(‘ZCTTTTTGATI.\ .

A
1 6 ASLTIKUBHUW. C col E
balalactamase————'

ATCTCATGA(.ZCAAAATCCC'!'TAACGTGAGTTTTCGTTCCI‘XCTEAGCGTCII\GACC_CCGTA(liAAAAGATCAI‘\AGGATCTTCTTGAGATCCTTTTTTTCTGC('ECGTAATCTG(':TGC TTGCAAA

Col E1

CAAAAAAACCACCGCTACCAGCGETGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTETAGE 13
. I A s . L 1 H > . . A N 2 L1533

col E1

CGTAGTTAG('5CCACCACTTSAAGAACTCT?TAGCACCGC(‘:TACATACCT(;GCTCTGCTAATCCTGTI'ACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTETCTTACCGG(‘STTGGACTCAA

cd E1
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Figure 3B: pAX313m/hK (cont.)

1A}
GACGATAGT'!'ACCG(?ATAA(.BGCGCAGCGGTCGGG?TGAA(.:GGGG(.SGTTC(.STGCACACAG(:LCCAGCTTGGI.\GCGAACGAC?TACACCGAACTGAGATACCTACAGCGTGA@CTATGAGAA& 1

col E1

GCGCEACGC'!'TCCCGAAGG?AGAAAGGCG(_EACAGGTATCf..‘GGTAAGCGG(‘:AGGGTCGGA&?CAGGAGAGC(;SCACGAGGGAGCTTCCAGGG?GAAACGCCT(?GTATCWTATAGTCCTGTC?

col E1

GGTTTCGCCI-'\CCTCTGACT'I"GAGCGTCGA‘!’TTTTGTGAT(?CTCGTCAGGgGGGCGGAGC(IZTATGGAAMQCGCCAGCAA('ZGCGGCCTTTTTACGGTTCCTGGGCTTWG?TGGCCTTTT(.S
¢ol E1 ]

CTCA(-:ATGT'[CTTTCCTGC(‘S'ITATCCCCT(?ATTCTGTGG@TAACCGTAT!'ACCGCGT'I'T@'AGTGAGCTGQ‘TAC('IGCTCG(':EGGAGCCGAA'\CGACCGAGE(:iCAGCGAGTCA;.GTGAGCGAG?

AAGCGTACCI‘:GATAAAAGC(.iGCTTCCTGAI'ZAGGA(.iGCCGT TTTGTTTTG(.:AGCCCACCTAGGGGAAGAG(EGCCCAATACGCAAACCGCCTCTCCCCGCG(:‘GTTGGCCGATI'CATTAATG(;

| Teim linker | { Lac

[fe——y; Toqm we—]

AG CT(?GCAC QAC AGGTTTC(;CGACTGGAAA‘GCGGGCAGT(?AG CGCAACGCAATTAATGTGAGTTAGC TCACTCATTAGG!EACCCCAGGC’I" TTACACTTTF}TGCTCCCG G(STCGTATGTT(:'}

Lac

Rl bal
TGTGGAATTGTGAGCGGAT AACAATTGAAT TCAAGGAGTTAAT TATGAAAAAAACCGCGATTGCGAT TGCOG TGGCRCTAGCBRGCTT TECGACCGTRCCCAGGCGACETCTAGATAAC
Lac | rep i {is | iMKKTAIA[AVALAGFATVAQAA‘

OmpA
‘s nompPAX

TGTG@CTGCI)\CCATCTGTCTTCATCTTCC(_ZGCCATC TGA'!'GAGCAGTTGI;\AATC'!'GGAA(‘:TGCCTCTG'ITGTGTGCCTG(': TGAATAACT'!'CTATCCCAG@GAGGCCAAA(}T{\(}AGTGGM .

LC stuffer {frame shifted human CK)

G§TGGATAA(5GCCCTCCAA'I"CGGGTAACTC.CCAGGAGAG'EGTCACAGAG(EAGGACAGCAA;GGACAGCAC(ETACAGCCTCAGCAGCACCC'I:GACGCTGAG(}MAGCAGAC'I:ACG'AG.AAAC;%

LC stutfar (frame shiited human CK)
BspEl
1
CAAAGTCTAQGCCTG_CGAAG_TCACCCATCI}GGGCQTGAGQTCCGGAACTqCCTCTGTTG'{'GTGCCTGCT(?AATAACTTC'I"ATCCCAGAGQGGCCAAAGT!}CAGTGGAAGG:TGGATAAGG(&
L stuffer (frame shifted human CK) ls e TASVVCLLUNNFYPREHAKYQ QVYKVDRNA
L Human Kappa LG constant reglon

CCTC(.:AATCQGGTAACTCC(':AGGAGAGTGTCACAGAGCA(?GACAGCAAG(‘EACAGCACCTI‘\CAGCCTCAGCAGCACCCTGII\tGCTGAGCAI‘\AGCAGACTA(;GAGA!)\ACACQ«AAGTCTACG(:.

L e SGNSQESVYVYTEQDSKDSTYSLSSTLTLSKADYEZKHZ KVYA
Human Kappa LG constant reglon

acl

CTGC(-?AAGT(;ACCCATCAGGGCCTGAGCT(EGCCCGTCACI}AAGAGCTTCAACAGGGGAGI}GTGTTAAGCGGCCGCACTAG ATATAATTAII\GGAGATAAA"II'ATGAAATAT(;TGCTGECGAE

CEVTHOQGLSSPVTEKSFUNRGEC., [BsT]  wwLeadVHPAX wwemem
Human Kappa LC constant region |

Q| o5EPAY —

(MK YLLPT
PelB

20t

-
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Figure 3C: pAX313m/hK (cont.)

0}

CGCGGCGGC?GGCCTGCTG?TGCTGGCGGCGCAGCCGGCGATGGCGCTCGAGCTGATGAGCCATGGAAG?TGTGTCGCCTGCAﬁCAGGCTCCCACGGCTEGTGGTGCEGTGCGCTTCTG?

» | Heavy chain stuffer

A A AGLULULLAAQPAMA
PelB ]
L)

TGTT?GCTG(IZCTACAGCCG;}CACGTCGAG(.ZWCGTGCCCCTAGAGTTGCGCGTCACAGC{\GCCT CCGGCGCTCCGCGAT'ATCACCGTGTCATCCACATCI}ATGA?.GTAGT GCTCCTAGAC

Heavy chain stuffer

GCCCCCGT! G(_SGGCTGGTGG(.ZGCG'GTTGGCTGACGAGAGCGG_CCACGTAGTGTTGCGCTG@CTCC'CGCCG?CTGAGACAC(ECATGACGTCTCACATCCGC'!'ACGA('SGTGG@CGTCTCGGC?

Heavy chain shrffer

GGCAACG GC?CAGG?AGCGTACAGI_\GG GT(?GAGATCCTG?AGGG(;CGCA(ECGAGTGTGT @CTGAGCAAC(;TGCGGGGCC(.EGACGCGCTA(;ACCTTCGCC?TCCGEGCGG?TATG(_ECT% 3

Hleavy chain stffer

CCGAGETTC?GCGECTTCTQGAECGCCTGgTCGGAGCCT?TGTCGQTGCTGACGCCTAG?GACCTGGAC?CCCTCATCCTGACGCTCTC?CTCATCCTCQTGGT?ATCCTGGTG?TGEIE

Heavy chain stuffer

ACCGTGCTC§CGCTGCTCT(‘ZCCACCGCCGGGCTCTGAAGCAG AAGATC"I'(?‘GCCTGGCATCCCGAGCCCA‘?AGAGCGAG'I‘TTGAA\':]GCCTCTTCACCl\(:(lgI\CA\A(.SGGTAI.\CT'I‘C(.ZAGCTGL

Heavy chain stuffer
TGGCTGTAC(_:AGAATGATGgCTGCCTGTGt’iTGGAGCCCCTGCACCCCC‘ﬂ_‘CACGGAGGA(':CCACCTGCT'!'CCCTGGAAG‘{CCTCTCAGA('%CGCTGCTGG('iGEACGATGCI}GGCAGTGGA(?
Heavy chain stuffer
Apal
i} Lt

CCGG(?GACA('SATGATGAGG@CCCTAGGAT(.ECCTGGTCAA(;EGGCTATTTC(':CTGAGCCAGT.GACAGTGACCTGGAACTCT(?GATCCCTGTI;CAGCG.GTGT(‘ECACACCTTC(ECAGCTGTCCT
Heavychalnsufler JL ¢ ¢ L V K G Y F P E
L

PVTVTWNSGGSLSSGVHTEFPAVL
Murine lgG1 CH1 + partial hinge region

GCAGTCTGACCTCTACACT! (IZTGAG(;AGCT?AGTGACTGT ¢ CCCTCCAGC{\CCTGGCCCA(‘SCGAGACCGTCACCTGCAAC§TTGCCCACC(.ZGGCCAGCAG?ACCAAGGTG?ACAAGAAAAT 3

QS DLVYTLSSSVTVPSSTWPSETVTCNVAHRPASSTIKVDKZEKI
Nuiing lgG1 CH1 + patial hinge region

ol

TGTGCCC AG('EGATT(‘STACTf\GTGG(;CAGG(ECGGCCTTGA(?GGTGGTGGCTCTGAGGGTG(IECGGT'ICTGA§GG TGGCGGC"I‘CTGAGGGTG(IS CGGTTCCGGTGGTG?CTCT?GTTCCGGIG_Q

VPRDC.TSGOAGL'EGGGSEGGGSEGGGSEBGGSGGGSGSGD
linker Truncated {1 g I

dom 5eq g3 roy e

TTTT(‘SATTA"[GAAAA;\GATG(IECAAA('ZGCTA;ATAAGGGGGC'I.'ATGA?CG AAt.\ATGC(‘:GATGl;\AAACGCGCTI'\CAGTCTGAC(?CTAAAGGCA;}ACTTGATTC'!'GTCGCTACT('SATTACGGTGQ

FOVYESKMANANEKGAMTESNADETNALTO GSDAZKSGEKTLDSVATDYGA
Truncated f1g Il

372

9€

40¢
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Figure 3D: pAX313m/hK (cont.)

TGCTATCGA?GGTTTCATT§GTGACGTTT?CGGCCTTGCTAATGGTAAT?GTGCTACTG§TGATTTTGCTGGCTCTAATTCCCAAATGG?TCAAGTCGGTGACGGTGATQATTCACCTTT

AI DG6F I GDV S GLANGNGATGDTFAGSNS SO QHMAQVGDGDNSTPL
Truncated 11g H}

AATGAATAATTTCC@TCAATATTTACCTT?CCTCCCTCA@TCGGTTGAATGTCGCCCTTTTGTCTTTGGQGCTGGTAAA?CATATGAATTTTCTATTGATTGTGACAAA&TKAACTTATT

M NNFROQGYLPSLPQSVECRPTFUVFGAGKTPTYETFSTIDCDIKTINLTF
Tncated £1g il

e
CCGT?GTGT?TTTGCGTTT?TTTTATATGTTGCCACCTTTATGTATGTATTTTCGACGTTTGCTAACAT@CTGCGTAAT@AAGAGTCTT@AGCTAGCTA@GCGGCCGGC?GCATTACCGQ

RGVFAFLLYVATFMY\IFSTFANILRNKES.'
Truncated 11 g it

TCGC?CTTC?CAAC&GTTG?GCAGCCTGAeTGGCGAATG?GACGCGCCCTGTAGCGGCG?ATTAAGCGC@GCGGGTGTG@TGGTTACGCgCAGCGTGAC?GCTACACTT?CCAG?GCCCT

i o1

AGCG?CCGCTCCTTTCGCTTTCTTCCCTTQCTTTCTCGC?ACGTTCGCC?GCTTTCCCC@TCAAGCTCT@AATCGGGGG?TCCCTTTAG?GTTCCGATTTAGTGCTTTA?GGCA?CTCGe

11 oii

CCCC@AAAA@CTTG@TTAG?GTGATGGTT?ACGTAGTGG?CCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTG§AGTCCACGTTCTTTAATAGTGGACTCTTG?TCCAAACTG?

1o

AACAeCACTgAACC?TATCTCGGT?TATT?TTTTGATTT@TAAGGGATTTTGCCGATTTQGGCCTATTG?TTAAAAAAT?AGCTGATTT@ACAAAAATTTAACGQGAATTTTAACAAAAT

L §
o )

ATTAACGCTTACAATTTAG
1 3 5059

44t
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Figure 4A: pAX313m/hG

?TGGCACTTTI'CGGGGAAA'!'GTGCGCGGAACCCCTATTTGTTTATTTTT(.:TAAATACATTCAAATATGTATCCGCTCAT\‘IS AGAC/'\ATAAI.ZCCTGATAAATGCTTC AATAI}TATT?AAAN}

GGAAGAGTATGAGTATTCAJ‘\CATTTCCGT(;STCGCCCTTATTCCCTTTTI"'I’GCGGCATTT]'GCCTTCCTGTTTTTGCTCA(.ZCCAGAAACG(.}TGGTGAAAG'!'AAAA(_E ATGC'.I'GAAGA;\TCAGT

II'*IS[QHFR\IAL[PI-'FI\AFCLPVFAHPETLVK\IKDAED(‘.\
bata factamase

rpau

TGGG'_TGCAC('EAGTGGGTTA(‘IATCGAACTG(_SATCTCAACA(IECGGTAAGAT(.ZCTTGAGAGTTTTCGCCCCG:?AGAACGTTT!'CCAATGATGI.\GC&CTTTTA@AGTT(_ITGCTA;\TGTGECGCG§

LGARVGYIELDLNSGKILESFRPEERFPHMSTFKVLLCGA
" bata lactamase

TATTATCCC(.ETATTGACGC?GGGCAAGAGCAACTCGGTCECCGCATACA(;TATTCTCAGI'\_ATGACTI'GGTTGAGTACTCACCAGTCACAGAMAGCATCTTACGGATG G('ZATGA(‘.'AGTA?

VLSRIDAGOQEQLGRRTIEIHTYSOAONDLVUVETYS SPVYTEKHLTDGHMTUV
bata tactamase

GAGAATTAT(?CAGTGCTGC(;ATAACCATGA}GTGATAACA?TGCGGCCAA(;TTACTTCTG/}CAACGATCGGAGGACCGAA@GAGCTAACCG:CTTT‘I"TTGCQCAACATGGG(?GATC;}TGTA/&

RELCSAAITMSDNTAANL’LLTTIGGPKELTAFLHNMGDHV
bata lactamase

CTCG(}CTTG&\TCGT'I:GGGAI‘\CCGGAGCTGAATGAAGCCA’I"ACCAAACGA(EGAGCGTGACACCACGATGC(;TGTAGCAAT(JSGCAACAACGTTGCGCAAACT"ATTAACT GGC'GAACfACTTA.

TRLDRNEPELNEAIPNDERDTTMPVAMATTLRKLLTGELL
bata Jactamase

CTCTI.\GCTT?CCGG(;AACAl'\TTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCA?TTCTGCGCT?GGCCCTTCC?GCTGGCTGG'.I'TTATTGCTGATAAATCTGG{\GCCG(_iTGAG?

TLAGSRGOQLIDWMEA ADTIKVYVAG®PLLRSALTPAGWTF I ADEKSTGSGA ATEGRE
bata lactamase

GTGG?TCTC(I:'\CG GT:'\TCATTGCAG(.ZACTG(‘SGGCCAGATG?TAAGCCCTC(.ZCGTATCGTA(.STTATCTACNIZGACG('EGGAGTCAGGCA'A('ITA;TGG‘M"GAAC(‘SAAATQEACA(‘EATCGCTGAG@

RGSRGIIAALGPDGKPSRIVVIYTTGSOATMDERNRDIAE
bata lactamase

TAGG'!'GCCT(]ZACTG/‘\TTAA(_SCATTGGTAA('ITGTCAGACC/_\AGTTTACTC@TATATACTTTAGATTGA'IT]"AAAACTTCA'!'TTTTQATTTi.\AAAGGATCT/'\GGTG@AGAT('ZCTTTTTGAT@ N

A
1 6 ASLTIEKHDU, - co E1
bata lactamase ————d

ATCTCATGA(‘ZCAAAATCCC'!'TAACGTGAGTTTTCGTTCC@CTGAGCGTC{XGACCCCGTAGAAAAGATCAI'\AGGATCTTCTTGAGATCCTTTTTTTCTGC('SCGTAATCTG(IZTGCT'{GCAAI}

col E1

CAAAAAAAC?ACCGCTACCQGCGGTGGTTTGTTTGCCGGI}TCAAGAGCTI.\CCAACTCTTTTTCCGAAGGTAACT('EGCTT?AGCAGAGCG('ZAGAT/}CCAA{\TACTGTCC TTCTAGTGTAGC

col E1

CGTAGTI'AEl‘ZCCACCACTTE?AAGAACTCT(?TAGCACCGCCTACATACCT(': GCTCTGCTAATCCTGTTACCAG TGGCTGCTGC CAGTGGC('EATAAGTCGT('STCTTACCGG(liTTGGACTCA..Q

col E1
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Figure 4B: pAX313m/hG (cont.)

1]
GACGATAGTTAC_CGGATAA(.SGCGCAGCGGTCGGGCTGAACGGGGGGTTC('iTGCACACAG(‘ICCAGCTTGGQGCGAACGACCTACACCGAACTGAGATACC;I‘ACAGCGTGA(.;CTATGAGAA@

15€

col E1

GCGCCACGCTTCCCGAAGG(::AGAAAGGGG(.EACAGGTATC?GGTAAGCGG(EAGGG'!’CGGA:?CAGGAGAGC('5CACGAGGGAGCTTCCA,GGG(';GAAACGCCT('EGTATCTTT‘ATAGTCCTGTC§

16€

col E1

GGTTTCGCCI'\GCTCTGACTTGI_KGCGTCGA’!'TTTTGTGAT('ECTCGTCAGG(IEGGGCGGAGCQTATG(_;AAAAA;\CGCCAGCAA(,:GCGGCCTTT!’TACGGTTCCTGGCCT TITGCTGGCCTTTTG

18C

cd E1 ]

CTCACATGTTCTTTCCTGC(?TTATCCCCT('SATTCTGTGGATAACCGTATTACCGCCTTT?AGTGAGCTGl'\T_ACCGCTCGCCGCAGCCGAACGACCGAGC?CAGCGAGTC%GTGA?CGAG@

192
AAGCGTACC(EGATAAAAGC(‘SGGTTCCTGAE:AGGAGGCCGTTTTGTFTTG(_ZAG.CCCACCTI_XGCGGAAG'AGCGCCCAATAC@CAAACCGCCTCTCCCCGCG‘IZGTTGGCCGATTCATTAATG(}

20t

| ‘Tem linker 1 [ Tac

[mvsesnssm 71 Torm m—f

AGCTGGCAC(?ACAGGTTTC(ECGACTGGAAI}GCGGGCAGTG‘AGCGCAACG(SAATTAATGT(?AGUAGCTCII\CTCATTAGG(;ACCCCAGGC'I:TTACACTTT{\TGCTCCCGG(;TCGTATGTT(?

21€

Lac

i al

TGTG(:?AATT(?TGAGCGGATAACAATTGAA'I.’TCAAGGAGT'I:AATT:’.«TGAAA}AAAACCGCGI}TTGCGATTG(;GGTGGCGCT@GCGGGCTTT(‘ECGACCGTGG(ECCAGGCGGC(';‘TCTAGATAA(;

Lac | fep i | s | '»MKKTAIAlAVALAGFATVAQAA'
OmpA

w—_ompFAX e

22¢

TGTG(_SCTGCI.\CCATCTGTC'!'TCATCTTCC?GCCATCTGA’!‘,GAGCAGTTGI]\AATCTGGAA(.:TGCCTCTGTT,GTGTGCCTGCTGAATAACTTCTATCQCAGAGAGGCCAAA@TACAGTGGAf'\

24¢

LC stuffer (frame shifted human CK)

GGTGGATAA(EGCCCTCCAA'I:CGGGTAACT(ECCAGGAGAG'I;GTCACAGAG(;AGGACAGCAJ}GGACAGCACCTACAGCCTCAGCAGCACCCT GACGCTGAGCAAAGCAGACTACGAGAAACA

LC stuffer (frame shified human CK}

Bsp;sl

CAAAGTCTACGCCTGCGAAGTCACCCATCAGGECC TGAGE TCCGBAGGTACC TCAGTCATGTECTTCTTGAACAACTTCTACCCCAAAGACATCAAT TCAAG TGGAAGAT TGATGECAG
LC stuffer (frame shifted human GK)

26¢

ISGGASVVCFLNNF.YPKDINVKVKIDGS
i murine Kappa LC constant region

TGAA(_IGACA/}AATGGCGTC(':TGAACAGTT('S‘GACTGATCA!'EGACAGCAAA(I-?ACAG?ACCTI'\CAGCATGAG(‘:AGCACCCTC{\CGTTGACCAII\GGACGAGTATGAACGACATI'\ACAGCTATAC'Z

27¢
ERQNGVLNSVYVYTDOQD S SKDSTYSMSSTLTLTIXKXDETYERHNSTYT
murine Kappa LC constant region

CTTGAGGCCACTCACAAGACATCAAC TTCACCCATTGTCAAGAGCT TCAACAGGAATGAGTG TT AAGCGGCCACACTAGAT ATAATT ANGGAGATAAATATGARATATC TGC TGCCGAC
‘) a— | 0 VHPAX Reesnne
S| o oBPAY, wesa

IMK‘{LLPT
Pel B

CEATHIRKTSTSPIVKSFNRNESTC
murine Kappa LG constant region
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Figure 4C: pAX313m/hG (cont.)

0}

CGCG?CGGC?EGCCTGCTG?TGCT(ISGCGG[.ZGCAGCCGGC('EATGGCGCTC(IEAGCTGATGA(IECCATGGAAGCTGTGTCGCCTGCACCAGGCTCCCACGGCT(‘:GTGGTGCGGTGCGCTTCTG('E

» | Heavy chaln stuffer
|

AAAGLLLLAAQPAMAI
PelB

TGTTCGCTG('ZCTACI‘\GCCGA‘&CAC'GTCGAG(IZT'I'CGTGCCC(.ZTAGAGTTGCESCGTCACAGC’AGCCTCCGGCGCT CCGCGATI.\TCACCGTGT('SATCCACATCA;\ATGAAGTAG"I'GCTC?TAGAEI

Heavy chalp stuffer

GCCCCCGTG(?GGCT@GT GG?GCGGTTGGCTGACGAGAGC(.SG,CCACGTAG'!’GTTGCGCTG(]SCTCCCGCCGCCTGAGACACCCATGACGTC'.ICACATCCGC'!'ACGAGGTGGI}CGTCTCGGCg

Heavy chain stuffer

GGCAACGGC(?CAGGGAGCGTACAGAGGGT@GAGATCCTG(‘SAGGGCCGCM‘:CGAGTGTGT{;CTGAGCAAC(.:TGCGGGGCC(.EGACGCGCTA(_ZACCTTCGCC(ISTCCG(_ZGCGt?TATGGCTGA(?

Heavy chaln stuffer

CCGAGCTTC?GCGGCTTCT(‘EGAGCGCCTGGTCGGAGCCT(.iTG TCGCTGCTGACGECTAGCGACCTGGAC(IZCCCTCATCCTGACGCTCTCCCTCATCCTC(;Z TGGTCATCCTGGTGCTGCT(:}

AHéavy chain stuffer

ACCGTGCTCgCGCTGCTCTCCCACCGCCGL'TAGCTC'[GAAGCAGAAGATCTGGCCTGGCAT(‘ICCGAGCCCAGAGAGCGAGTTTGAAGGCCTCTTCACCACCCACAAGGGTA@CTTC?AGCT(.i

Heavy chaln stuffer

TGGC'!'GTAC('ZAGAATGATG(.SCTGCCTGTG@TGGAGCCCCTGCACCCCCT!'CACGGAGGACCCACCTGCT:I’CCCTGGAAGTCCTCTCAGA('SCGCTGCTGG('EGGAC(.EATGCI‘\GGCAGTGGA(?

Heavy chaln stuffer

{
Apvgl el pall

CCEGGGACA'(?ATGATGAGG('iCCCTQGGCT(’ECCTG(‘3TCAA(IEGACTACTTC?CCGAACCGGTGACGGTGTC@TGGAACT CA?GCGCTCTGA?CAGCGGCGT? CACA(.ICTTCECGGCTGTCCT

Heawchaln.smﬁer‘lLGCLVKDYFPEPVTVSVNSGALTSGVHTFPAVL
ot Haman Ig@ CH1 + partial hinge region

, ACAGTCCTCQGG ACTCTAC TCCCT(;AGCA?CGTGGTGAC? GTGCCATCC@GC AGCTTGGGCACCCAGACC TACATCTGC:?ACGTG AATCACAAGCCCAG? AACACCAAGGTGGAC AAGAA

QS §6LYSLSSVVYTVPSSSLETQTVYICNVYVHNHEPSNTIKLUYDEKEK
Human 1gG GH1 + partial hinge region

Spel
AGTTgAGCC(':AAAT(.ZTTGT(.;ACAAAACTA(_;TGGCCAGGC?GGCCTTGAG?GTGGTGGCT?TGAGGGTGG('ZGGTTCTGAGI'SGTGGCGGCTgTGAGGGTGG?GGTT? CGGTgGTG GC TCTG§

VEPKSCDK'TSGQAGL

E G 6 G SEGGGSEGGGSTEGSGG®GSGSGG S G
)
linker Truncated 11g il

h

TTCC GGTGATTTTGATTAT(ISAAAAGATGG?AAACGCTAM"AAGGGGGCTI}TGACCGAAAI‘\TGCCGATGAA;\AACGCECTA('ZAGTCTGACG?TAAAGGCAAI‘\CTTGATTCT§TCGCTACTG/'\

S 6DFDYEKMANANEKGESGAMTENADENALGSDAKGEKLTDSUVATD
Truncated f1 g il

w—eq g3 rov mem
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Figure 4D: pAX313m/hG (cont.)

TTAC?GTGCTGCTATCGACﬁGTTTCATTGgTGACETTTC?GGCCTTGCT@ATGGTAATG?TGCTACTGGTGATTTTGCT?GCTCTAATT?CCAAATGGCTCAAGTCG@I?ACGGTGATA%

YG6AAIDGEF 11 G6GDV S G6LANTGNTGATG GDTFA AG®GSHNS QM AQGQVGDGDN
Truncated 1 g It

TTCA?CTTT@ATGAATAATTTCCGTCAAT@TTTACCTTC?CTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAAC?ATATGAATTTTCTATTGATTGTGAFAAAAT u

§PLHUNNFROQYLPSLPQSVYECRPTFUVYVFGAGEKTPVYETFSTIDT EHDEK.I
Truncated f1 g Hit

hel
AAACTTATT?CGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCGACGTTTGCTAACATACTGCGTAATA@AGAGTCTTA@GCTAGCTAA@CGGCCGGCC?

NLFRGVFAFLLYVATFMNYVFSTFANTILTRNEKTES.

Truncated 11 g Il 1

CATTACCGATCGCCCTTCC?AACAGTTGC@CAGCCTGAATGGCGAATGG?ACGCGCCCTGTAGCGGCGCATTAAGCGCG@CGGGTGTGGTGGTTACGCG?AGCGTGACC@CTACQCTTG@

| fTon

CAGCGCCCT@GCGCCCGCT?CTTTCGCTTTCTTCCCTTC?TTTCTCGCC@CGTTCGCCG?CTTTCCCCGTCAAGCTCTAAATCG?GGGCTCCCTTTAGG?TTCC?ATTT@GTGCTTTAC@ use

o

GCACCTCGA?CCCAAAAAA?TTGATTAGG@TGATGGTTC@CGTAGTGGG?CATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGQGTCC%CGTT?TTTA@TAGT@GACTCTTGTI

11 ol

CCAA&CTGGéACAACACTC@ACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGQGCTGATTTAACAAAAATTT@ACGCGAATTT

11 oii

TAACAAAATQTTAACGCTT@CAATTTAG

1 o >
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Figure 5A: pAX313m/hGK

(IQTGGC ACT TTTCGGGGAAATGTGCGCGGAI'\CCCCTATTT@TTTATTTT TL"..TAAATACAT ]"C AAATATG TI}TCCGCTCATGAGACAATAA

89

CCCTGATAAATGCTTCAATA/IATATTGAAAAA;«GGAAGAGTATGAGTATTC AI}CATTTCCGT(?TCGCCCTTATTCCCTTTTTTGCGGCATT

178

Mm s I @ HF RV AL I PF F A A F

] bata lactamase

iApaLI

TTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGG%GCACGAGTGGGTTACATCGAAC
1 il 1 2. i ] 1. L i3 i 2 1 s ] 3 1 1

267

CcC L PV F A HPETL VY KV KDAETDU GLGARVYG Y I E
bata lactamase

TGGATCTCAACA(}‘CGGTAAGAT(}C TTGAGAGT'{'TTCGC CCCG%AGAACGTT TTCCAATGATGAGCAC TTTTA»‘&AGTTCTGCTATGTGGC

356

LDLNSGKILESFRPEERFPMMSTFKVLLCG
bata lactamase

GCG@TATTATCCC?TATTGACGCC.GGGCAAGAG[]:AACTCGGTC(?CCGC ATACAEZTATTCTCAG/}ATGACTTGGTTGAG TAC TC/}CCAGT

445

A VL SR I DAGOQOQTEO QLG GRRTIMHY S QNDWLUVEY S PV
bata lactamase

CACAGAAAAGCATCTTACGGAT GGCATGACAGTAAGAGAATTAT(ISCAGTGC TGCCATAACCATGAGTGATAACACTGCGGCCAACTTAC
1 3 3 2 I3 1 1 2 1 H i) i3 1 ) 1 1

534

T E K HL TDGSMHMTVRETULTCSAAT T MW S DNTAANIL
bata lactamase

T7C TGACAACGATCGGAGGACCGAAGGAGCTAACCI‘SCTTTTTTGCACAACATGGGGGATCATGT AACTCGCCTTGATCGTTGGGAACCG

623

L L T T 1 6 6 P K E L T A F L HNMGDHUYVY TR RULUDRWEP
bata lactamase

GAGCTGAATGAAGCCATAC CAAACGAC GAGCGTGAC;}CCACGATGC[ET GT AGCAAT[%GCAACAACGTTGC GCAAACTATTAACTGGCGA

712

E L NE AT PNUDEWRTIDTTMPVAMATTULRIKXKULL TG E
bata lactamase

ACTACTTACTCTAGCTT?CCGGCAACAA}TTAATAGACTGGATGGAGG(}GGATAAAGTTGCAG GACCA(IZTTCTGC GCT(IIGGCCCTTCCGG

801

L L TLASU RS ®@OGL 1 DWM¥EADI KV AGPULIULRSALUP
bata lactamase

CTGGCTGGTTTATTGCTG@TAAATCTGGI}GCCGGTGAGCIIGTGGGTCTC(IZCGGTATCATTGCAGCAC TG(‘SGGC CAGATG?TAAGCCCTC?

890

A G WP F | A DX SGAGEW®RTGS RGTI I A AL GP DG K P 8§
bata lactamase

CGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAA
s i3 L 1 3 L 1 I} 1 1 1 1 1 i '3 2 1

979

R 1 v V1Y T TSGG S @ AT MDERNRUOTI AE 1T 666 A S L I K
bata lactamase
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Figure 5B: Figure pAX313m/hGK

?CATTGGTAAQTGTCAGACC%AGTTTACTCéTATATACTTTAGATTGATTTAAAA@TTCATTTTTAATTT%AAAGGATCTQGGTGAAGA

H W . 4 col E1

|

1068

T?CTTTTTGATAATCTCATGA?CAAAATCCCTTAACGTGAGTTTTCGTTCCQCTGAQCGTC%GACCgCGTAgAAAAGATCAAAGGATCT

1167

col E1

TCTTGAGATCCTTTTTTTCTGCGCGTAATCTG?TGCTTGCAAQCAAAAAAAC?ACCGCTACC%GCGGTGGTTTGTTTGCCGG%TCAAGA

1246

col E1

GCTAECAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCG?AGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACC
i3 2, i1 1 i 2 1 1 1 L 1 X 1 s 13 3

1335

col E1

ACTTCAAGAACTCT?TAGCACCGCCTACATACCT?GCTCTGCTAQTCCTGTTAC?AGTGGCTGCTGCCAGTGGC?ATAAGTCGTGTCTT

1424

col E1

r\paLl
AcCGGGTTBGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAQGGGGGGTTCG'TGCACACAGCCCAGCTTGGAGCG

1513

col E1

AACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGG?AGAAAGGCGGACAGGTATCCGG

1602

col E1

TAAGEGGCAGGGTCGGAGCAGGAGAGCGCACGAGGGA?CTTCCAGGG?GAAACGCCT?GTATCTTTATAGTCCTGTCGGGTTTCGCCAC
1 1 1 " 1 L Y i i 3 1 n 1

1691

col E1

CTCTGACTTGAGCGTCGATTTTTGTGAT?CTCGTCAGG@GGGCGGAGC?TATGGAAAA%CGCCAGCAA?GCGGCCTTTTTACGGTTCCT

1780

col E1 I

GGCCTTTTGQTGGCCTTTTQCTCACATGTTCTTTCCTGC?TTATCCCCT?ATTCTGTGGeTAACCGTATTACCGCCTTT?AGTGAGCTG

1869

ATACCGCTCGCCGEAGCCGAACGACCGAGCGCAGCGAGTC@GTGAGEGAGGAAGCGTACC?GATAAAAGCGGCTTCCTGACAGGAGGCC
1 1 1 3 I3 1 1 Y X 1 3 L i3 i 1 X

1958

| Term linker

M Tr Term e

GTTTTGTTTTG?AGCCCACCT%GCGGAAGAGQGCCCAATACQCAAACCGCCTCTCCCCGCGQGTTGQCCGATTCATTAATGGAGCTGGC

2047

Term linker { | Lac

—
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Figure 5C: pAX313m/hGK .

ACGACAGGTTTC[]:CGAC:YGGAA/‘XGCGGGCAGTCIiAGCGCAACG(!IAATT/'\ATGT('BAGTTAGCTCQC TCATTAGGQACCCCAGGC TTTACAC

Lac

iEcoRl

TTTQTGCTCCCGGCTCGTATGTTGTGTG GAATTGTGAGC GGAT,’:\ACAA'{TG.AATTCAAGGAGTTAA TTATGAAAAAAACCGCGATTGCG

Lac | rep | | s | M K K T A I A
L OmpA

Xbal
i

ATTGEGGTGGCGCT?GCGGGCTTT?CGACCGTGGQCCAGGCGGC?TCTAGATAA?TGTGGCTGC$CCATCTGTCTTCATCTTCCCGCCA

I AV AL A G F A TV A Q0 A A LC stuffer (frame shifted human CK)
OmpA !
w—-0MPPAX

TCTGATGAGCAGTTGAAATCTGGAACTGRC CTCTGTTGTGTGCCTGCTGAATAAC TTC TATCCCAGAGAGGCCAAA?TACAGTGGAAGGT
3 1 1 i3 1 1 1 3 1 £l ‘] 1 1 ) 1 1

LC stufer {frame shifted human CK)

GGATAACGCCCTCEAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGA
1 1 1 i 1 I ] 1 1 3 1 L 1 1 1 1 1

LC stufier {(frame shifted human CK)

BspEl
iSacl

cGe TGAG('ZAAAGC AGACTACGAGAAACACAAAGTCTACGCCTGCGAA('QTCACCCATCL‘\GGGCCTGAG(':TC CGGAACTGCCTCTGTTGTG

LC stuffer (frame shifted human CK) ls ¢ 1 A s vy
L

TGCCTGCTGAATAACTTCTATCCCAGAG{\GGCCAAAGT/;\CAGTGGAAG@TGGATAACG(}CCTCCAATC(‘QG GTAACTCCCAGGAGAGTGT

cC L LNNFYPREH AKUVYVQQOWIKVYDNALUGOGSTGENTSO GQTESSV

Human Kappa LC constant region

CACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAG?AGCACCCTG%CGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACG

T E OD S KD ST Y S$L S ST LTL S K ADTYETIKHTIKV Y

Human Kappa LC constant region
Sacl

CCTGCGAAGT?AC CCATCAG[I:‘GCCTGAGCT:CGCCCGT CAC/}AAGAGC TTCl:\ACAGGGGAGA}GTGTTAAGC?GCCGCACTAGATATAATT

AAC EYVY THO QGL $ S P VTIKSFNIR RTGTETC

Human Kappa LC constant reglon —

2136

2226

2314

2403

2492

2581

2670

2759

2848
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Figure 5D: pAX313m/hGK

Xhol

AAGGAGATAAATATGAAATATCTGCTGCCGACCGCGGCGGCGGGCCTGCTGCTGCTGGCGGCGCAGCCGGCGATGGCGCTCGAGCTGAT

* 2937
- | oad\VHPAX ﬁ

e | 02 (BPAX e—

M K Y L L P T A A A G L L L L A A QP A M A
L Pel B

GAGCCATGGAAGCTGTGTCGCCTGCACCAGGCTCCCACGGCTEETGGTGCGGTGCGCTTCTGGTGTTCGCTGCCTACAGCCGACACGTC
—t I 1 2 1 1 2 X, 1 1 A 1 i) i 1 L

3026

Heavy chain stuffer

GAGCTTCGTGCCCCTAGAGTTGCGCGTCACAGCAGCCTCCGG(.Z_%CTCCGCGATATCACCGTGTCATC CACATCAATGAAGTAGTGCTCC
1 L 1. 1 1 1 X 1 1 L i1 1 1 s 1 3 I 3 1 1 5

Heavy chain stuffer

TAGACGCCCCCGTG?GGCTGGTGGCGCGGTTGGC TGACGAGAGCE}GCCACGTAGTGTTGCGCTG?CTCCCGCC GCCTGAGACACCCATS

3204

Heavy chain stuffer

ACGTCTCACATCCGCTACGAGGTGG%CGTCTCGGCCGGCAACGGCGCAGGGAGCGTACAGAGGGTGGAGATCCTGGAGGGCEGCACCGA
X k3 1 1 3 1 1 1 ] X L L i 1 A I

3293

Heavy chaln stufier

GTGTGTGCTGAGCAAC?TGCGGGGCCGGACGCGCTA?ACCTTCGCC?TCCGCGCGCGTATGGCTGAGCCGAGCTTCGGCGGCTTCTGGA

3382

Heavy chain stuffer

GCGCCTGGTCGGAGCCTGTGTCGCTGC]"GACGCCTAG?GACCTGGACC‘JCCCTCATCCTGACGCTCTCCCTCATCCTCGTGGTCATCCTG

3471

Heavy chaln stuffer

GTGCTGCTGACCGTGCTCGCECTGCTCTLCCAC CGCCG%‘GC TC TGAAG(}AGAAGATCTGGCCTGGCATFCCGAGCCCAGAGAGCGAGTT
£l ] 1 1 (3 1 L A1 i 1 1 i 1 1 1 8560

Heavy chain stuffer

TGAAGGCCT?TTCACCACC?ACAAGGGTAACTTCCAGCT?TGGCTGTACFAGAATGATGGCTGCCTGTGGTGGAGCCCCTGCACCCCCT

3649

Heavy chain stuffer

TCACGGAGGACCCACCTGCTTCCCTGGAAGTCCTCTCAGAGCGCTGCTGGGGGACGATGCAGGCAGTGGAGCCGGGGACA?ATGATGAG
- 1 1 I 1 n 1 1 i) 3, 1 1 1 1 i) i 1

3738

Heavy chain stuffer

Apal
Avrll {Agel /\paLl

GGCCCTAGGCTGCCTGGTCAA[‘GACTACTTCCCC[‘AACCGGTGACEGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCT

3827

lLGCLVKDYFPEPVT\/SWNSGALTSGVHT
Human IgG CH1 + partial hinge reglon

i
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Figure 5E: pAX313m/hGK

TCCCGGC TGTCCTACAGTCCTC/}GGACTCTACTCCCTEAGCA(}CGTG?TGAC(':GTGC?ATCC{\GCAGCTTGG?CACCCAGAC?TACATC

X

FP A Y L QS s &L Y SLSSVVYTUVYeP $ 8§ 85 L e T Q7T ¥y I

Human IgG CH1 + partial hinge region

]Spel
TGCAACGTGAATCACAAGCCCAG?AACACCAAGgTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAA%TA?TGGCCAGGCCGGCCT
1 1 1] 1 L JPEE 1 2 1} 1 3 1 L. 1 1

CNVNHKPSNTKVDKKVEPKSCDKITSGOAGL

Human igG CH1 + partial hinge region linker

TGAGGGTGGTGGCTCTGAGGGTGG(IIGGTTC TGAGGGTGGCREC T?TGAGGGTGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGA]’T TTG

IEGGGSEGGGSEGGGSEGGGSGGGSGSGDF

Truncated f1 g i
G50 3 oy m—

AT TATGAAAAGATGG(EAAACGCTAA'!'AAGGGGGCTATGACCG'AAAATGCCGATGAAAAC GCGCTACAGTCTGACGCTAAAGGCAAACTT

DYEKMANANKGAMTENADENALQSDAKGKL

Truncated {1 g HI

CGATTCTGTCGCTACTGATTACGERTGC TGCTATCGACGGTTTCATTG?TGACGTTTC(IIGGCCTTGC T/IXATGGTAATG(’STGCTAC TGGTGA

DSVATDYGAAIDGFIGD\/SGLANGNGATGD

Truncated 1 g

TTTTGCTGGCTCTAAT T(IICCAAATGGCTCAAG TCGGT(}ACGGTGATA/]\TTCACCTTT/}ATGAATAATTTCCGTCAAT@TTTACCTTC(IZC

FAGSNSOMAUVGDGDNSPLMNNFROYLPS

Truncated f1 g lii

TCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCECTRGTAAAC CATATGAATTTTCTAT TGA TTGTGACAAAATAAAC TTATTC
1. 1 s 1 1 1 i3 1 1 i L 1 1 1

LF‘OSVECRPFVFGAGKPYEFSIDCDK!NLF

Truncated f1 g 1l

CGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTI!\TGTATG TAT?"TTC GACGTTTGCTAACATACTGCGTAATAAAGAGTCTTA

RGVFAFLLYVATFMY\JFSTFANILRNKES

Truncated f1 g I

Nhel
AGC TAGCTAAGCGGCCGGCCGCATTACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTgTAGCGGCG
a 'y 1 L 1. 1 1] 3 1 1 1 L 1 3 1 1 L

| 1 ori

d

CATTAAGCGCGGCGGGTGTGGTGGTTACGCE?AGCGTGACCGCTAEACTTGCCAGCGCCCTAGCGCCCGETCCTTTCGCTTTCTTCCCT
-t 1 1 1 1 2 1 1 3 1 1 1 s 1 2 1 L

1 otl
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Figure 5F: pAX313m/hGK

TC?TTTCTCGCC%CGTTCGCCG?CTTTCCCCGTCAAGCTCTA%ATCGQGGGCTCCCTTTAGG?TTCCGATTT%GTGCTTTAC@GCACCT

t1 ori

CGA?CCCAAAAAAQTTGATTAGG@TGATGGTTCQCGTAGTGGGQCATCGCCCT?ATAG@CGGTTTTTCGCCCTTTGACGTTGGQGTCCA

1 ori

CGTT?TTTAATAGT@GACTCTTGTTCCAAACTGGQACAACACTC@ACCCTATCT?GGTCTATTCTTTTGATTTATAAGGGATTT?GCCG

f1 orl

ATTTC?GCCTATTGGTTAAAAAATGQGCTGATTTAQCAAAAATTTQACGCGAATTTTAACAAAAT&TTAACGCTTQCAATTTAG

068

|
1 or >

14

PCT/US2004/006571

4984
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Figure 6:

Expression of mouse Fab in hybrid vectors detected by anti-human/mouse mixure

1.2 4
1
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0.2 -

0 —

1 10

Dilution Factor

Expression of a mouse anti-igE Fab in hybrid vectors were compared to the that
in original mouse Fab vector PAX243mG1K. ELISA wells were coated with 50 pl
of goat anti-human IgG F(ab')2 and rabbit anti-mouse 19G F(ab'): (4 pg/ml each in
PBS) at 4°C overnight. The wells were washed with PBS and blocked with 1%
BSA/PBS. The wells were incubated with serial dilutions of culture supernatant
containing Fab for approximately 1.5 hrs at 37°C. The wells were washed with
PBS and the detection was performed with alkaline phosphatase-conjugated
goat anti-human IgG F(ab'): and goat anti-mouse IgG F(ab"). (1:500 in 1%
BSA/PBS). )
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The immunoblotting was performed to determine the expression of Fab in each
hybrid vector. Culiure supernatant containing Fab was run on a 4~15% TriseHCI

. gel and transferred to a PDVF membrane. The membrane was blocked with milk
blotto and detection of each Fab was done with horse radish peroxidase (HRP)-
conjugated goat anti-mouse IgG (H+L) (BioRad).
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Immunoblotting was performed as described above except detection of each Fab
was done with HRP-conjugated goat anti-human IgG (H+L) (BioRad).
Short exposure (left) and long exposure (right)
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Expression of mC1 Fab in hybrid vectors
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Dilution factor

Expression of a mouse anti-PDGF Fab in hybrid vectors were compared to the
that in original mouse Fab vector PAX243mG1K. ELISA was performed as
described for mouse anti-lgE Fab.
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Figure 9:
mCl binding to huPDGF in hybrid vectors
2_.
1.5-&
—{}— PAX243mG1K
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Dilution factor

Binding of a mouse anti-PDGF Fab in hybrid vectors were compared to the that
in original mouse Fab vector PAX243mG1K. ELISA wells were coated with 50 pl
of human PDGF (4 pg/ml in 0.1 M NaHCO; pH8.6) at 4°C overnight. The wells
were washed with PBS and blocked with 1% BSA/PBS. The wells were
incubated with serial dilutions of culture supernatant containing Fab for
approximately 1.5 hrs at 37°'C. The wells were washed with PBS and the
detection was performed with alkaline phosphatase-conjugated goat anti-human
IgG F(ab')2 and goat anti-mouse IgG F(ab'). (1:500 in 1% BSA/PBS).
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lgG1 kappa Fab Expression ELISA
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lgG2a kappa Fab Expression ELISA

15
o 104|..
o 0 30 min.
_9 l
O 1 hr.
5 51 =
Hh
0 -

. . |
< 14~2 2~3 >3

OD 405

Figure 10
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