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and/or anti-Fokl antibodies) capable of binding nuclease proteinsin order to evaluate the

safety and efficacy of various gene editing therapies.

SUMMARY

[0005] The present disclosure provides, among other things, antibodies for the
detection of Fokl catalytic domains and full-length TALEN proteinsin asample. As
described herein, including in the Examples below, the present disclosure provides anti-
TALEN antibodies which specifically bind TALEN and Fokl proteins. In some examples
anti-TALEN antibodies of the present disclosure can be used to evaluate gene editing

therapies and processes.

[0006] In one aspect, the instant disclosure provides an anti-TALEN antibody
comprising avariable heavy chain amino acid sequence that is at |east 85% identical to SEQ
ID NO: 3 and avariable light chain amino acid sequence that is at least 85% identical to
SEQ ID NO: 7. In one example the anti-TALEN antibody is humanized. In various
examples, the antibody is selected from the group consisting of an antibody, an scFv, a Fab,
aFab’, aFv, aF(ab’)2, adAb, ahuman antibody, a humanized antibody, a chimeric
antibody, a monoclonal antibody, a polyclonal antibody, a recombinant antibody, an IgE
antibody, an I1gD antibody, an IgM antibody, an 1gG1 antibody, an 1gG1 antibody having at
least one mutation in the hinge region, an 1gG2 antibody an 1gG2 antibody having at least
one mutation in the hinge region, an IgG3 antibody, an 1gG3 antibody having at |east one
mutation in the hinge region, an 1gG4 antibody, an 1gG4 antibody having at least one
mutation in the hinge region, an antibody comprising at least one non-naturally occurring

amino acid, and any combination thereof.

[0007] In specific examples, the antibody comprises a variable heavy chain (HC)
selected from the group consisting of SEQ ID NOs: 3-6, and in further examples the anti-
TALEN antibody comprises a heavy chain CDRL1 selected from the group consisting of
SEQ ID NOs: 12-14, and/or a heavy chain CDR2 selected from the group consisting of SEQ
ID NOs: 15-20, and/or a heavy chain CDR3 comprising SEQ ID NO: 21. In specific
examples, an anti-TALEN antibody comprises a heavy chain CDRL1, aheavy chain CDR2,
and a heavy chain CDR3, each CDR comprising an amino acid sequence shown in Table 1c.
In another aspect, the instant disclosure provides an anti-TALEN antibody comprisingaVH
amino acid sequence that is at least about 90%, at least about 95%, at |east about 96%, at
least about
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97%, at least about 98%, at |east about 99%, or about 100% identical to a VH of an antigen

binding molecule provided herein.

[0008] In other examples an anti-TALEN antibody comprises alight chain variable
region (VL) sequence selected from the group consisting of SEQ ID NOs: 7-11. In specific
examples, an anti-TALEN antibody comprises alight chain CDR1 comprising SEQ ID NO:
22, and/or alight chain CDR2 selected from the group consisting of SEQ ID NO: 23-25,
and/or alight chain CDRS3 selected from the group consisting of SEQ ID NOs: 26-28.
Further provided isan anti-TALEN antibody wherein the light chain comprises alight chain
CDR1, alight chain CDR2 and alight chain CDR3, each CDR comprising an amino acid
sequencein Table 1d. In another aspect, the instant disclosure provides an anti-TALEN
antibody, comprising a VL amino acid sequence that is at least about 90%, at |east about
95%, at least about 96%, at |east about 97%, at |east about 98%, at |east about 99%, or
about 100% identical to aVL of an antigen binding molecule provided herein.

[0009] In another example, provided herein isan anti-TALEN antibody, comprising
(@) aVH CDR1 comprising the amino acid sequence of SEQ ID NO:12; (b) aVH CDR2
comprising the amino acid sequence of SEQ ID NO: 15; (c)aVH CDR3 comprising the
amino acid sequence of SEQ ID NO: 21; (d) aVL CDR1 comprising the amino acid
sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid sequence of SEQ
ID NO: 23; and (f) aVL CDR3 comprising the amino acid sequence of SEQ ID NO: 26 and
in afurther example, an anti-TALEN antibody comprises (a) a VH comprising the amino
acid sequence of SEQ ID NO: 3; and (b) a VL comprising the amino acid sequence of SEQ
ID NO: 7.

[00094] In another aspect, the instant disclosure provides an anti-TALEN antibody,
comprising (a) aVH CDR1 comprising the amino acid sequence of SEQ ID NO:12; (b) a
VH CDR2 comprising the amino acid sequence of SEQ ID NO: 15; (c) aVH CDR3
comprising the amino acid sequence of SEQ ID NO: 21; (d)aVL CDR1 comprising the
amino acid sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid
sequence of SEQ ID NO: 23; and (f) aVL CDR3 comprising the amino acid sequence of
SEQ ID NO: 26.

[0010] In another example provided herein is an anti-TALEN antibody, comprising
(@) aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 12; (b) aVH CDR2
comprising the amino acid sequence of SEQ ID NO: 16; (c) aVH CDR3 comprising the
amino acid sequence of SEQ ID NO: 21; (d) aVL CDR1 comprising the amino acid
sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid sequence of SEQ
ID NO: 24; and (f) aVL CDR3 comprising the amino acid sequence of SEQ ID NO:
27, and in afurther example an anti-TALEN antibody comprises () aVH comprising the
amino acid sequence of SEQ ID NO: 3; and (b) a VL comprising the amino acid sequence
of SEQ ID NO: 8.

[0010a] In another aspect, the instant disclosure provides an anti-TALEN antibody,
comprising (a) aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 12; (b) a
VH CDR2 comprising the amino acid sequence of SEQ ID NO: 16; (c) aVH CDR3
comprising the amino acid sequence of SEQ ID NO: 21; (d)aVL CDR1 comprising the
amino acid sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid
sequence of SEQ ID NO: 24; and (f) aVL CDR3 comprising the amino acid sequence of
SEQ ID NO: 27.
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[0011] In afurther example, provided herein isan anti-TALEN antibody comprising
() aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 13; (b) aVH CDR2
comprising the amino acid sequence of SEQ ID NO: 16; (c)aVH CDR3 comprising the
amino acid sequence of SEQ ID NO: 21; (d) aVL CDR1 comprising the amino acid
sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid sequence of SEQ
ID NO: 25; and (f) aVL CDR3 comprising the amino acid sequence of SEQ ID NO: 26,
and in afurther example the anti-TALEN antibody comprises (a) aVVH comprising the
amino acid sequence of SEQ ID NO: 4; and (b) aVL comprising the amino acid sequence
of SEQ ID NO: 9.

[00118] In another aspect, the instant disclosure provides an anti-TALEN antibody,
comprising (a) aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 13; (b) a
VH CDR2 comprising the amino acid sequence of SEQ ID NO: 16; (c) aVH CDR3
comprising the amino acid sequence of SEQ ID NO: 21; (d)aVL CDR1 comprising the
amino acid sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid
sequence of SEQ ID NO: 25; and (f) aVL CDR3 comprising the amino acid sequence of
SEQ ID NO: 26.

[0012] In still afurther example, provided herein is an anti-TALEN antibody
comprising (a) aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 12; (b) a
VH CDR2 comprising the amino acid sequence of SEQ ID NO: 15; (c)aVH CDR3
comprising the amino acid sequence of SEQ ID NO: 21; (d) aVL CDR1 comprising the
amino acid sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid
sequence of SEQ ID NO: 24; and (f) aVL CDR3 comprising the amino acid sequence of
SEQ ID NO: 28, and in a further example the anti-TALEN antibody comprises (a) aVH
comprising the amino acid sequence of SEQ ID NO: 5; and (b) aVL comprising the amino
acid sequence of SEQ ID NO: 10.

[0012a] In another aspect, the instant disclosure provides an anti-TALEN antibody,
comprising (a) aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 12; (b) a
VH CDR2 comprising the amino acid sequence of SEQ ID NO: 15; (¢) aVH CDR3
comprising the amino acid sequence of SEQ ID NO: 21; (d)aVL CDR1 comprising the
amino acid sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid
sequence of SEQ ID NO: 24; and (f) aVL CDR3 comprising the amino acid sequence of
SEQ ID NO: 28.
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[0013] Also provided is an anti-TALEN antibody, comprising (a) aVH CDR1
comprising the amino acid sequence of SEQ ID NO: 12; (b) aVH CDR2 comprising the
amino acid sequence of SEQ ID NO: 17; (¢) aVH CDR3 comprising the amino acid
sequence of SEQ ID NO: 21; (d) aVL CDR1 comprising the amino acid sequence of
SEQID NO: 22; (e) aVL CDR2 comprising the amino acid sequence of SEQ ID NO: 24;
and (f) aVL CDR3 comprising the amino acid sequence of SEQ ID NO: 27, andina
further example the anti-TALEN antibody of claim 24, comprising (a) aVH comprising
the amino acid sequence of SEQ ID NO: 6; and (b) a VL comprising the amino acid
sequence of SEQ ID NO: 11.

[00133] In another aspect, the instant disclosure provides an anti-TALEN antibody,
comprising (a) aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 12; (b) a
VH CDR2 comprising the amino acid sequence of SEQ ID NO: 17; (c) aVH CDR3
comprising the amino acid sequence of SEQ ID NO: 21; (d)aVL CDR1 comprising the
amino acid sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid
sequence of SEQ ID NO: 24; and (f) aVL CDR3 comprising the amino acid sequence of
SEQ ID NO: 27.

[0013b] In another aspect, the instant disclosure provides an anti-TALEN antibody,
comprising(@) aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 12; (b) a
VH CDR2 comprising the amino acid sequence of SEQ ID NO: 15; (¢) aVH CDR3
comprising the amino acid sequence of SEQ ID NO: 21; (d)aVL CDR1 comprising the
amino acid sequence of SEQ ID NO: 22; (e) aVL CDR2 comprising the amino acid
sequence of SEQ ID NO: 24; and (f) aVL CDR3 comprising the amino acid sequence of
SEQ ID NO: 27.

[0013c] In another aspect, the instant disclosure provides an anti-TALEN antibody,
comprising (a) aVH CDR1 comprising the amino acid sequence of SEQ ID NO: 12; (b) a
VH CDR2 comprising the amino acid sequence of SEQ ID NO: 16; (c) aVH CDR3
comprising the amino acid sequence of SEQ ID NO: 21; (d)aVL CDR1 comprising the
amino acid sequence of SEQ ID NO: 22; () aVL CDR2 comprising the amino acid
sequence of SEQ ID NO: 25; and (f) aVL CDR3 comprising the amino acid sequence of
SEQ ID NO: 26.

[0014] In various examples the anti-TALEN antibody further comprises a detectable
label, and in some examples the detectabl e label is selected from the group consisting of a
fluorescent label, a photochromic compound, a protei naceous fluorescent label, a magnetic
label, aradiolabel, and a hapten. When the detectable label is a fluorescent |abel, the
fluorescent label can be selected from the group consisting of an Atto
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dye, an Alexafluor dye, quantum dots, Hydroxycoumarin, Aminocouramin,

M ethoxycourmarin, Cascade Blue, Pacific Blue, Pacific Orange, Lucifer Yellow, NBD, R-
Phycoerythrin (PE), PE-Cy5 conjugates, PE-Cy7 conjugates, Red 613, PerCP, TruRed,
FluorX, Fluorescein, BODIPY -FL, Cy2, Cy3, Cy3B, Cy3.5, Cy5, Cy5.5, Cy7, TRITC, X-
Rhodamine, Lissamine Rhocamine B, Texas Red, Allophycocyanin (APC), APC-Cy7
conjugates, Indo-1, Fluo-3, Fluo-4, DCFH, DHR, SNARF, GFP (Y 66H mutation), GFP
(Y66F mutation), EBFP, EBFP2, Azurite, GFPuv, T-Sapphire, Cerulean, mCFP,
mTurquoise2, ECFP, CyPet, GFP (Y 66W mutation), mKeima-Red, TagCFP, AmCyanl,
mTFP1, GFP (S65A mutation), Midorishi Cyan, Wild Type GFP, GFP (S65C mutation),
TurboGFP, TagGFP, GFP (S65L mutation), Emerald, GFP (S65T mutation), EGFP, Azami
Green, ZsGreenl, TagY FP, EY FP,Topaz, Venus, mCitrine, Y Pet, TurboY FP, ZsY ellowl,
Kusabira Orange, mOrange, Allophycocyanin (APC), mKO, TurboRFP, tdTomato,
TagRFP, DsRed monomer, DsRed?2 (“RFP”), mStrawberry, TurboFP602, AsRed2, mRFP1,
J-Red, R-phycoerythrin (RPE), B-phycoeryhring (BPE), mCherry, HcRed1, Katusha, P3,
Peridinin Chlorophyll (PerCP), mKate (TagFP635), TurboFP635, mPlum, and mRaspberry.
In specific examples the fluorescent label is R-Phycoerythrin (PE) or Allophycocyanin
(APC)

[0015] Also provided is a composition comprising an anti-TALEN antibody
provided herein and an acceptable carrier or vehicle, e.g., a pharmaceutically acceptable
carrier or vehicle.

[00154] In another aspect, the instant disclosure provides a composition comprising the anti-
TALEN antibody as disclosed herein and a pharmaceutically acceptable carrier or vehicle.

[0016] Polynucl eotides encoding the heavy chain of an anti-TALEN antibody
disclosed herein are also provided. Polynucleotide encoding the light chain of an anti-
TALEN antibody disclosed herein are also provided. Vectors comprising one or both of the
heavy and light chain encoding polynucleotides are aso provided. Further, acell
comprising one or both of the vectorsis provided, and the cell can comprise a cell selected
from the group consisting of a CHO cell, a Sp2/0 cell, arabbit cell and an E. coli cell. A
method of making an anti-TALEN antibody disclosed herein is provided and comprises
incubating a cell comprising one or both of the vectors described above under suitable
conditions.

[00164a] In another aspect, the instant disclosure provides a polynucleotide encoding the
heavy chain of an anti-TALEN antibody as disclosed herein. In another aspect, the instant
disclosure provides a pol ynucl eotide encoding the light chain of an anti-TALEN antibody as
disclosed herein. In another aspect, the instant disclosure provides a vector comprising the
polynucleotide as disclosed herein. In another aspect, the instant disclosure provides a cell
comprising one or both of the vectors as disclosed herein. In another aspect, the instant
disclosure provides a method of making an anti-TALEN antibody as disclosed herein
comprising incubating the cell as disclosed herein under suitable conditions.

[0017] In yet afurther example a method of determining the presence or absence of
aTALEN proteinin asampleis provided and in one example comprises contacting the
sample with an anti-TALEN antibody conjugated to a detectable |abel and
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determining the presence or absence of the TALEN protein in the sample; in some examples
the anti-TALEN antibody comprises an antibody provided herein, or a humanized form
thereof. Additionally, the sample can be atissue sample, a blood sample, aformalin-fixed
sample, atissue grown ex vivo or cell culture media.

[00173a] In another aspect, the instant disclosure provides a method of determining the
presence or absence of a TALEN protein in a sample, comprising contacting the sample
with an anti-TALEN antibody conjugated to a detectable label and determining the presence
or absence of the TALEN protein in the sample.

[0018] Various examples of the present disclosure are described in detail in the
following sections. The use of sections is not meant to limit the present disclosure. Each
section can apply to any example of the present disclosure. In this application, the use of
“or” means “and/or” unless stated otherwise. All references cited herein are incorporated by
reference in their entirety. Unless otherwise defined, all technical and scientific terms used
herein have the same meaning as commonly understood by one of ordinary skill in the art to
which the present disclosure belongs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The drawings provided in the present disclosure are for illustration purposes

only and not for limitation.

[0020] Figure 1 depicts aWestern blot analysis of hybridoma supernatants from
fusion #2299 (Numbers 13-16 noted in the figure) and #2296 (Numbers 3, 6, 7, 8, and 11
noted in the figure).

DEFINITIONS

[0021] Unless defined otherwise, al technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art (e.g., inthe
arts of genetic engineering, cell culture, molecular genetics, nucleic acid chemistry and
biochemistry).

[0022] In order for the present disclosure to be more readily understood, certain
terms are first defined below. Additional definitions for the following terms and other terms

are set forth throughout the present disclosure.

[0023] Affinity: Asisknowninthe art, “affinity” refersto a measure of the
tightness that a particular ligand binds to its partner. Affinities can be measured in different
ways. In some embodiments, affinity is measured by a quantitative assay. In some

embodiments, binding partner concentration and/or ligand concentration can be varied. In



