
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In a sixth aspect, the present disclosure provides a pharmaceutical composition and a pharmaceutical formulation. 
The pharmaceutical composition and the pharmaceutical formulation comprise the ISVD, the EGFR-binding 
molecule, the cMet-binding molecule, or the EGFR- and cMet-binding molecule according to the first aspect to the 
third aspect of the present disclosure, or the ADC according to the fifth aspect of the present disclosure, and a 
pharmaceutically acceptable carrier; optionally, the pharmaceutical composition and the pharmaceutical 
formulation further comprise one or more additional pharmaceutically active polypeptides and/or compounds; for 
example, the pharmaceutical composition and the pharmaceutical formulation further comprise an additional 
therapeutic agent selected from an oncolytic drug, a cytotoxic agent, a cytokine, and an inhibitor of an immune 
checkpoint molecule. In this aspect, the present disclosure also provides a combination product or a kit comprising 
the ISVD, the EGFR-binding molecule, the cMet-binding molecule, or the EGFR- and cMet-binding molecule 
according to the first aspect to the third aspect of the present disclosure, or the ADC according to the fifth aspect of 
the present disclosure. 

In a seventh aspect, the present disclosure provides use of the ISVD, the EGFR-binding molecule, the cMet-binding 
molecule, or the EGFR- and cMet-binding molecule according to the first aspect to the third aspect of the present 
disclosure, or the ADC according to the fifth aspect of the present disclosure for  use as a medicament or for use in 
the manufacture of a medicament, wherein the medicament is for treating a cancer; for example, the cancer is 
selected from lung cancer (e.g., lung squamous cell carcinoma, lung adenocarcinoma, and non-small cell lung 
cancer), breast cancer (e.g., triple negative breast cancer), gastric cancer, colon cancer, and head and neck cancer 
(e.g., pharyngeal squamous cell carcinoma). In this aspect, the present disclosure also provides a method for treating 
a cancer, which comprises administering to a subject in need thereof an effective amount of the ISVD, the EGFR-



 

 

binding molecule, the cMet-binding molecule, or the EGFR- and cMet-binding molecule according to the first 
aspect to the third aspect of the present disclosure, or the nucleic acid or the vector or the host cell according to the 
fourth aspect of the present disclosure, or the ADC according to the fifth aspect of the present disclosure, wherein 
the subject is a mammal; preferably, the subject is a human; wherein the cancer is, for example, lung cancer (e.g., 
lung squamous cell carcinoma, lung adenocarcinoma, or non-small cell lung cancer), breast cancer (e.g., triple 
negative breast cancer), gastric cancer, colon cancer, or head and neck cancer (e.g., pharyngeal squamous cell 
carcinoma). 
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 refers to a protein comprising an antigen-binding site 
of an immunoglobulin and encompasses natural antibodies and artificial antibodies of various structures, including 
but not limited to, monoclonal antibodies, polyclonal antibodies, mono- and multi-epitopic antibodies (e.g., 
biepitopic antibodies), monospecific and multispecific antibodies (e.g., bispecific antibodies), single- and multi-
chain antibodies, nanobodies, single-domain antibodies, heavy-chain antibodies, chimeric antibodies, humanized 
antibodies, intact antibodies, and antibody fragments. In some embodiments, preferably, the antibody of the present 
disclosure is a single-domain antibody, a nanobody, or a heavy-chain antibody. In some other embodiments, 
preferably, the antibody of the present disclosure is a biepitopic antibody, a bispecific antibody, or a multispecific 
antibody. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Antibodies with different specificities (i.e., targeting different antigenic epitopes) have different CDRs. However, 
although CDRs vary from antibody to antibody, only a limited number of amino acid positions within the CDRs are 
directly involved in antigen binding. The smallest overlapping region can be determined using at least two of the 

The minimal binding unit may be a sub-portion of the CDR. As will be clear to those skilled in the art, the residues 
in the remainder of the CDR sequences may be determined by the antibody structure and protein folding. Thus, 
variants of any of the CDRs presented herein are also contemplated by the present disclosure. For example, in a 
variant of one CDR, the amino acid residues of the minimal binding unit may remain unchanged, while the 
remaining CDR residues defined according to Kabat or Chothia or AbM or IMGT or Contact may be substituted 
with conservative amino acid residues. 



 

 

 

 

 

 

In some embodiments, the EGFR-binding molecule according to the first aspect of the present disclosure, the cMet-
binding molecule according to the second aspect of the present disclosure, and the EGFR- and cMet-binding 
molecule according to the third aspect of the present disclosure comprise an ISVD binding to human serum albumin 
as a half-life extension domain. In some embodiments, the ISVD binding to human serum albumin is selected from 
serum albumin-binding moieties of Alb-1, Alb-3, Alb-4, Alb-5, Alb-6, Alb-7, Alb-8, Alb-9, Alb-10, and Alb-23. In 
one embodiment, the serum albumin-binding moiety is Alb-8 or Alb-23 or a variant thereof, e.g., those shown on 
pages 7-9 of WO 2012/175400. In some preferred embodiments, the ISVD binding to human serum albumin 
comprises a CDR1 comprising or consisting of an amino acid sequence set forth in SEQ ID NO: 46, a CDR2 
comprising or consisting of an amino acid sequence set forth in SEQ ID NO: 47, and a CDR3 comprising or 
consisting of an amino acid sequence set forth in SEQ ID NO: 48. In some embodiments, the ISVD binding to 
human serum albumin comprises the sequence of SEQ ID NO: 45 or a sequence having at least 90%, 91%, 92%, 
93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith. 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   



 

 

   

   

   

   

   

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

I. First aspect of the present disclosure: ISVD specifically binding to cMet and cMet-binding molecule 

comprising the ISVD 

 

 

 

In some embodiments, the immunoglobulin single variable domain (ISVD) specifically binding to cMet of the 
present disclosure comprises  

(a) three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NOs: 16, 39-40, and 121-130;  

(b) three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NO: 21and SEQ ID NOs: 42 
and 134-136; or 

(c) three CDRs contained in an amino acid sequence set forth in SEQ ID NO: 26. In some embodiments, the ISVD 
specifically binding to cMet of the present disclosure comprises a variant that, as compared to the three CDRs 
described in one of (a)-(c) above, has amino acid alterations in one or more CDRs, with no more than 1 to 3 amino 
acid alterations permitted per CDR, wherein the amino acid alterations are amino acid additions or deletions, or 
conservative amino acid substitutions. In some embodiments, the CDRs according to the present disclosure are 
defined according to AbM, Chothia, Kabat, IMGT, or any combination thereof, preferably according to Kabat or 
AbM, or a combination thereof. 

In some embodiments, the ISVD specifically binding to cMet of the present disclosure comprises the following 
according to the Kabat numbering scheme: 

(a) a CDR1 set forth in SEQ ID NO: 18 or a variant of the CDR1 set forth in SEQ ID NO: 18 with no more than 1 
amino acid alteration (e.g., a CDR1 set forth in any one of SEQ ID NOs: 41 and 131-133), a CDR2 set forth in SEQ 
ID NO: 19 or a variant of the CDR2 set forth in SEQ ID NO: 19 with no more than 2 amino acid alterations, and a 
CDR3 set forth in SEQ ID NO: 20 or a variant of the CDR3 set forth in SEQ ID NO: 20 with no more than 2 amino 
acid alterations; 

(b) a CDR1 set forth in SEQ ID NO: 23 or a variant of the CDR1 set forth in SEQ ID NO: 23 with no more than 1 
amino acid alteration, a CDR2 set forth in SEQ ID NO: 24 or a variant of the CDR2 set forth in SEQ ID NO: 24 
with no more than 2 amino acid alterations, and a CDR3 set forth in SEQ ID NO: 25 or a variant of the CDR3 set 
forth in SEQ ID NO: 25 with no more than 2 amino acid alterations; or 

(c) a CDR1 set forth in SEQ ID NO: 28 or a variant of the CDR1 set forth in SEQ ID NO: 28 with no more than 1 
amino acid alteration, a CDR2 set forth in SEQ ID NO: 29 or a variant of the CDR2 set forth in SEQ ID NO: 29 
with no more than 2 amino acid alterations, and a CDR3 set forth in SEQ ID NO: 30 or a variant of the CDR3 set 
forth in SEQ ID NO: 30 with no more than 2 amino acid alterations; 

 

In some embodiments, the present disclosure provides an immunoglobulin single variable domain (ISVD) 
specifically binding to cMet, wherein the ISVD comprises: 



 

 

 

 

 

 

 

 

 

(a) a sequence set forth in any one of SEQ ID NOs: 16, 39-40, and 121-130, or a sequence having at least 90%, 
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; 

(b) a sequence set forth in any one of SEQ ID NOs: 21, 42, and 134-136, or a sequence having at least 90%, 91%, 
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; or 

(c) a sequence set forth in SEQ ID NO: 26, or a sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 
97%, 98%, or 99% identity therewith; 

preferably, the amino acid alterations do not occur in the CDRs. In some embodiments, the ISVD comprising the 
amino acid sequence of SEQ ID NO: 39, 40, or 42 is preferred. 

In some embodiments, the present disclosure provides an antibody comprising the ISVD specifically binding to 
cMet of the present disclosure, particularly an anti-cMet heavy-chain antibody. 

 

In some embodiments, the cMet-binding molecule of the present disclosure comprises at least one ISVD specifically 
binding to cMet of the present disclosure. For example, the cMet-binding molecule comprises two, three, four, or 
more identical or different ISVDs specifically binding to cMet of the present disclosure; preferably, the cMet-
binding molecule comprises two, three, or four different ISVDs specifically binding to cMet of the present 
disclosure. In some embodiments, the cMet-binding molecule provided in the present disclosure comprises two 
ISVDs binding to different epitopes of cMet. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

In some embodiments, the one or more other groups, residues, moieties providing the extended half-life are selected 
from a polyethylene glycol molecule, a serum protein or a fragment thereof, a moiety that can bind to a serum 
protein (e.g., serum albumin (such as human serum albumin)), a moiety that binds to a serum immunoglobulin (such 
as IgG), and an Fc domain. 

In some embodiments, the cMet-binding molecule of the present disclosure is linked, at its N-terminus or C-terminus 
and via one or more peptide linkers, to an ISVD binding to human serum albumin. In some embodiments, the ISVD 
binding to human serum albumin comprises a CDR1 comprising or consisting of an amino acid sequence set forth 
in SEQ ID NO: 46, a CDR2 comprising or consisting of an amino acid sequence set forth in SEQ ID NO: 47, and a 
CDR3 comprising or consisting of an amino acid sequence set forth in SEQ ID NO: 48. In some embodiments, the 
ISVD binding to human serum albumin comprises the sequence of SEQ ID NO: 45 or a sequence having at least 
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith. 

 

II. Second aspect of the present disclosure: ISVD specifically binding to EGFR and EGFR-binding molecule 

comprising the ISVD 

 



 

 

 

 

 

(a) three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NO: 1 and SEQ ID NOs: 31 
and 94-99; 

(b) three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NOs: 6, 32, and 100-102; or 

(c) three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NOs: 11, 36, 84, and 105-114. 

In some embodiments, the ISVD specifically binding to EGFR of the present disclosure comprises a variant that, as 
compared to the three CDRs described in one of (a)-(c) above, has amino acid alterations in one or more CDRs, 
with no more than 1 to 3 amino acid alterations permitted per CDR, wherein the amino acid alterations are amino 
acid additions or deletions, or conservative amino acid substitutions. In some embodiments, the CDRs according to 
the present disclosure are defined according to AbM, Chothia, Kabat, IMGT, or any combination thereof, preferably 
according to Kabat or AbM, or a combination thereof. 

In some embodiments, the ISVD specifically binding to EGFR of the present disclosure comprises the following 
according to the Kabat numbering scheme: 

(a) a CDR1 set forth in SEQ ID NO: 3 or a variant of the CDR1 set forth in SEQ ID NO: 3 with no more than 1 
amino acid alteration, a CDR2 set forth in SEQ ID NO: 4 or a variant of the CDR2 set forth in SEQ ID NO: 4 with 
no more than 2 amino acid alterations, and a CDR3 set forth in SEQ ID NO: 5 or a variant of the CDR3 set forth in 
SEQ ID NO: 5 with no more than 2 amino acid alterations; 

(b) a CDR1 set forth in SEQ ID NO: 8 or a variant of the CDR1 set forth in SEQ ID NO: 8 with no more than 1 
amino acid alteration, a CDR2 set forth in SEQ ID NO: 9 or a variant of the CDR2 set forth in SEQ ID NO: 9 with 
no more than 2 amino acid alterations (e.g., a CDR2 set forth in SEQ ID NO: 34 or 103), and a CDR3 set forth in 
SEQ ID NO: 10 or a variant of the CDR3 set forth in SEQ ID NO: 10 with no more than 2 amino acid alterations 
(e.g., a CDR3 set forth in SEQ ID NO: 35 or 104); or 

 

 



 

 

In some embodiments, the present disclosure provides an immunoglobulin single variable domain (ISVD) 
specifically binding to EGFR, wherein the ISVD comprises: 

 

 

 

 

 

 

 

 

In some embodiments, the ISVD specifically binding to EGFR of the present disclosure comprises or consists of a 
VHH. In some embodiments, the ISVD specifically binding to EGFR of the present disclosure comprises or consists 
of the following sequence: 

(a) a sequence set forth in any one of SEQ ID NOs: 1, 31, and 94-99, or a sequence having at least 90%, 91%, 92%, 
93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; 

(b) a sequence set forth in any one of SEQ ID NOs: 6, 32, and 100-102, or a sequence having at least 90%, 91%, 
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; or 

(c) a sequence set forth in any one of SEQ ID NOs: 11, 36, 84, and 105-114, or a sequence having at least 90%, 
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; preferably, the amino acid alterations do 
not occur in the CDRs. In some embodiments, the ISVD comprising the amino acid sequence of SEQ ID NO: 31, 
32, 84, or 36 is preferred. In some other embodiments, the ISVD comprising the amino acid sequence of SEQ ID 
NO: 32 is more preferred. 

In some embodiments, the present disclosure provides an antibody comprising the ISVD specifically binding to 
EGFR of the present disclosure, particularly an anti-EGFR heavy-chain antibody. 

In some embodiments, the present disclosure provides a binding molecule that specifically binds to EGFR. In some 
embodiments, the EGFR-binding molecule comprises the ISVD specifically binding to EGFR of the present 
disclosure. In some embodiments, the EGFR-binding molecule comprises or consists of an antibody selected from: 
a single-domain antibody, a nanobody, a VHH antibody, and a heavy-chain antibody. In some other embodiments, 
the EGFR-binding molecule is a monospecific antibody, a bispecific antibody, or a multispecific antibody. 

In some embodiments, the EGFR-binding molecule of the present disclosure comprises at least one ISVD 
specifically binding to EGFR of the present disclosure. For example, the ISVD comprises two, three, four, or more 
identical or different ISVDs specifically binding to EGFR of the present disclosure. 

In some embodiments, the ISVD comprised in the EGFR-binding molecule of the present disclosure is preferably a 
humanized VHH. Compared with a Camelidae VHH, the humanized VHH exhibits reduced human anti-Camelidae 
antibody response in human body, enhancing the safety of antibody application. 

 

 

 



 

 

 

 

 

 

In some embodiments, the one or more other groups, residues, moieties providing the extended half-life are selected 
from a polyethylene glycol molecule, a serum protein or a fragment thereof, a moiety that can bind to a serum 
protein (e.g., serum albumin (such as human serum albumin)), a moiety that binds to a serum immunoglobulin (such 
as IgG), and an Fc domain. 

In some embodiments, the EGFR-binding molecule of the present disclosure is linked, at its N-terminus or C-
terminus and via one or more peptide linkers, to an ISVD binding to human serum albumin. In some embodiments, 
the ISVD binding to human serum albumin comprises, e.g., a CDR1 comprising or consisting of an amino acid 
sequence set forth in SEQ ID NO: 46, a CDR2 comprising or consisting of an amino acid sequence set forth in SEQ 
ID NO: 47, and a CDR3 comprising or consisting of an amino acid sequence set forth in SEQ ID NO: 48. In some 
embodiments, the ISVD binding to human serum albumin comprises a sequence of SEQ ID NO: 45 or a sequence 
having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith. 

 

III. Third aspect of the present disclosure: EGFR- and cMet-binding molecule 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

In some embodiments, the multispecific antibody of the present disclosure is an EGFR- and cMet-binding molecule, 
which comprises at least one ISVD specifically binding to EGFR as defined according to the second aspect of the 
present disclosure (e.g., Section II herein), e.g., one or two ISVDs binding to EGFR of the present disclosure, and 
further comprises at least one ISVD binding to cMet as defined according to the first aspect of the present disclosure 
(e.g., Section I herein), e.g., one or two ISVDs binding to cMet of the present disclosure, optionally, wherein the 
ISVDs located on the same polypeptide chain are linked via one or more peptide linkers. 

Generally, an EGFR- and cMet-binding molecule comprising two or more ISVDs is also referred to herein as a 
- and cMet- - and cMet-binding molecule 

may comprise one ISVD binding to EGFR and one ISVD binding to cMet, optionally linked via a peptide linker. A 
- and cMet-binding molecule may comprise one ISVD binding to EGFR and two ISVDs binding 

to cMet, optionally linked via two peptide linkers; or may comprise two ISVDs binding to EGFR and one ISVD 
- and cMet-binding molecule may 

comprise two ISVDs binding to EGFR and two ISVDs binding to cMet, optionally linked via three peptide linkers; 
or may comprise one ISVD binding to EGFR and three ISVDs binding to cMet, optionally linked via three peptide 
linkers; or may comprise three ISVDs binding to EGFR and one ISVD binding to cMet, optionally linked via three 
peptide linkers, etc. 

 

 

 

 



 

 

 

In some embodiments, the present disclosure provides an EGFR- and cMet-binding molecule in a single-chain form 
(e.g., see FIG. 9), wherein at least one ISVD specifically binding to EGFR and at least one ISVD specifically binding 
to cMet are located on one polypeptide chain, wherein the ISVDs are linked to each other via a peptide linker or 
directly linked. 

 

 

 

 

 

 

 

 

 

In some embodiments, the HLE is an anti-HSA ISVD that binds to human serum albumin. In some embodiments, 
the anti-HSA ISVD comprises or consists of a CDR1 comprising an amino acid sequence set forth in SEQ ID NO: 
46 , a CDR2 comprising or consisting of an amino acid sequence set forth in SEQ ID NO: 47, and a CDR3 
comprising or consisting of an amino acid sequence set forth in SEQ ID NO: 48. In some embodiments, the ISVD 
binding to human serum albumin comprises the sequence of SEQ ID NO: 45 or a sequence having at least 90%, 
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith. 

In some specific embodiments, the present disclosure provides a multispecific antibody comprising a single 
polypeptide chain, wherein the polypeptide chain comprises: 

(a) an ISVD specifically binding to EGFR, preferably selected from ISVDs specifically binding to EGFR according 
to the second aspect of the present disclosure; and (b) a first ISVD specifically binding to cMet and a second ISVD 
specifically binding to cMet, preferably each selected from ISVDs specifically binding to cMet according to the 
first aspect of the present disclosure, wherein the first ISVD and the second ISVD are identical or different; 
preferably, the first ISVD and the second ISVD specifically bind to different epitopes of cMet. In some 



 

 

embodiments, the polypeptide chain further comprises an ISVD specifically binding to HSA, preferably located at 
the N-terminus or C-terminus of the polypeptide chain. In some embodiments, preferably, from N-terminus to C-
terminus, the polypeptide chain comprises: an ISVD specifically binding to EGFR, a first peptide linker, a first 
ISVD specifically binding to cMet, a second peptide linker, a second ISVD specifically binding to cMet, and 
optionally a third peptide linker and an ISVD specifically binding to HSA. 

Multispecific antibody in double-chain form 

In some embodiments, the present disclosure provides an EGFR- and cMet-binding molecule in a double-chain 
form (e.g., see FIG. 10), which comprises at least one ISVD specifically binding to EGFR, at least one ISVD 
specifically binding to cMet, and at least one half-life extension domain, wherein the half-life extension domain is 
an immunoglobulin Fc region, optionally wherein the ISVDs located on the same polypeptide chain are linked via 
a peptide linker or directly. 

 

 

 

 

 

The number of the anti-EGFR ISVD domains and the number of the anti-cMet ISVD domains in the multispecific 
antibody may be equal or different. In some embodiments, the number of the anti-EGFR ISVD domains is no more 
than 4, preferably no more than 3, e.g., 1. In some embodiments, the number of the anti-cMet ISVD domains is no 
more than 4, preferably no more than 3, e.g., 2. In some embodiments, the ratio of the number of the anti-EGFR 
ISVD domain to the number of the anti-cMet ISVD domain is 1:1 or 1:2. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

In some specific embodiments, the EGFR- and cMet-binding molecule of the present disclosure is in a double-chain 
form and comprises: 

(a) an ISVD specifically binding to EGFR, wherein the ISVD is located on one polypeptide chain, and preferably 
the ISVD is selected from the ISVDs specifically binding to EGFR according to the second aspect of the present 
disclosure, wherein the ISVD is linked to an Fc region (Fc subunit) at the C-terminus; and 

(b) a first ISVD specifically binding cMet and a second ISVD specifically binding cMet that are located on the other 
chain from the N terminus to the C terminus, preferably each selected from ISVDs specifically binding to cMet 
according to the first aspect of the present disclosure, wherein the first ISVD and the second ISVD are identical or 
different; preferably, the first ISVD and the second ISVD specifically bind to different epitopes of cMet; optionally, 
the first ISVD and the second ISVD are linked via one or more peptide linkers; 

wherein the C-terminus of the second ISVD is linked to an Fc region (Fc subunit). 

 

 

 

 



 

 

 

In some preferred embodiments of the above multispecific antibody according to the present disclosure comprising 
a first ISVD and a second ISVD that bind to the same cMet epitope or different cMet epitopes, the antibody further 
comprises at least one (preferably 1) anti-EGFR ISVD according to the second aspect of the present disclosure. In 
some embodiments, the anti-EGFR ISVD comprises: 

(i) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 3, 4, and 5, 
respectively;  

(ii) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 8, 9, and 10, 
respectively, or amino acid sequences of SEQ ID NOs: 8, 34, and 35, respectively, or amino acid sequences of SEQ 
ID NOs: 8, 103, and 104, respectively; or 

(iii) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 13, 14, and 
15, respectively, or amino acid sequences of SEQ ID NOs: 13, 85, and 15, respectively, or amino acid sequences of 
SEQ ID NOs: 13, 38, and 15, respectively; 

preferably, the anti-EGFR ISVD: 

(a) comprises, consists essentially of, or consists of an amino acid sequence set forth in any one of SEQ ID NOs: 1, 
31, and 94-99, or an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% 
identity therewith;  

(b) comprises, consists essentially of, or consists of an amino acid sequence set forth in any one of SEQ ID NOs: 6, 
32, and 100-102, or an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 
99% identity therewith; or 

(c) comprises, consists essentially of, or consists of an amino acid sequence set forth in any one of SEQ ID NOs: 
11, 36, 84, and 105-114, or an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 
98%, or 99% identity therewith; 

 

(a) comprises, consists essentially of, or consists of an amino acid sequence set forth in SEQ ID NO: 31;  

(b) comprises, consists essentially of, or consists of an amino acid sequence set forth in SEQ ID NO: 32; or 

(c) comprises, consists essentially of, or consists of an amino acid sequence set forth in SEQ ID NO: 84. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

In some embodiments, the immunoglobulin Fc region used in the double-chain multispecific antibody of the present 
disclosure comprises: 

an Fc chain (also referred to as a hole chain) having a Hole mutation, comprising a sequence of SEQ ID NO: 137 
or a sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; and 

an Fc chain (also referred to as a knob chain) having a Knob mutation, comprising a sequence of SEQ ID NO: 138 
or a sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith. 

 

In some embodiments, the present disclosure provides a multispecific antibody comprising a first polypeptide chain 
and a second polypeptide chain, wherein: 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

IV. Fourth aspect of the present disclosure: nucleic acid, vector, host, and production method 

 

 

 

 

V. Fifth aspect of the present disclosure: immunofusion, immunoconjugate, and antibody-drug conjugate 

(ADC) 

 

Immunofusion and immunoconjugate 

 

 



 

 

 

 

 

 

Antibody-drug conjugate (ADC) 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Preparation of the ADC molecule of the present disclosure 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

VI. Sixth aspect of the present disclosure: pharmaceutical composition, pharmaceutical formulation, 

combination product, and kit 

 

 

 

 



 

 

 

 

 

VII. Seventh aspect of the present disclosure: use and method 

 

 

 

 

 



 

 

 

 

 

 

Examples 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

   

    

    

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  



 

 

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

  

  

  

  

  

  

 

 

 

  

 

  

  

  

  

  

  

 

 

 



 

 

  

  

  

 

 

 

  

  

  

  

  

 

 

 

  

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 
 



 

 

  

  

 
 

 

 

 

 

 

 

 

 

 

 

    

   

 

   

   

   

   

   

   

   

   

   

   

   

   



 

 

   

 

 

    

 

   

 

   

   

   

   

   

   

 

    

   

   

   

 

    

   

   

 

 

 

 

    

   

 
   

   

   



 

 

   

   

 

   

   

   

   

 

 

    

   

 

   

   

   

   

 

    

   

    

   

 

    

    

   

 

 

 

 



 

 

 

 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

 

 

     

 

     

     

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

 



 

 

 

 

 

 

 

 

  

  

  

  

  

 

 

  

  

  

  



 

 

  

  

 

 

   

  

 

 

 

  

 

 

 

  

 

 

 

  

 

 

 

  

 

 

 

  

 

 

 

  

 

 

 

  

 

 

 

  

 

 

 

   

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

As shown in FIG. 12 and FIG. 13, the trispecific anti-EGFR/cMet antibody molecules V-1, V-3, V-7, V-9, V-13, 
V-15, V-17-Fc, V-20-Fc, V-23-Fc, and V-26-Fc were able to be endocytosed by the target cells. 

 

 

 

 



 

 

 

 

     

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 

 

 

 

 



 

 

  
   

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 
    

    

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE 7. PREPARATION, CHARACTERIZATION, AND ASSAY OF ANTIBODY-DRUG CONJUGATES (ADCS) 
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In vivo efficacy of V-23-Fc-VA-Exd was evaluated using EBC-1, NCI-H1975, NCI-H441, and MDA-MB-468 CDX 

mouse models. As shown in FIG. 22, the experimental results demonstrated that V-23-Fc-VA-Exd exhibited a better 

in vivo tumor inhibition effect than that of the positive control drug AZD9592. 

In the EBC-1 model, on day 54 after administration, high-dose V-23-Fc-VA-Exd and AZD9592 achieved complete 

tumor elimination; at a lower dose, V-23-Fc-VA-Exd had better efficacy than AZD9592. 

In the NCI-H1975 model, on day 29 after administration, the tumor inhibition effect of 2 mg/kg V-23-Fc-VA-Exd 

was comparable to that of 4 mg/kg AZD9592; V-23-Fc-VA-Exd had better efficacy than AZD9592 at the same 

dose. 

In the NCI-H441 model, on day 45 after administration, V-23-Fc-VA-Exd had better efficacy than AZD9592 at the 

same dose; the tumor inhibition effect of 2 mg/kg V-23-Fc-VA-Exd was comparable to that of 8 mg/kg AZD9592. 

In the MDA-MB-468 model, on day 42 after administration, the tumors were completely eliminated by V-23-Fc-

VA-Exd and AZD9592 at 4 mg/kg and 8 mg/kg; the tumor volume change rate resulting from 2 mg/kg V-23-Fc-

VA-Exd was -72%. 

 

 

The in vivo efficacy of V-23-Fc-Gluc-Exd was evaluated using SW48 CDX (colorectal cancer model, EGFR++ & 

cMet+), FADU CDX (head and neck cancer model, EGFR+++ & cMet+/-), EBC-1 CDX (non-small cell lung cancer 

model, EGFR++ & cMet+++), and NCI-H1975 CDX (non-small cell lung cancer model, EGFR+ & cMet+) mouse 

models. As shown in FIG. 23, the experimental results demonstrated that V-23-Fc-Gluc-Exd exhibited a better in 

vivo tumor inhibition effect than the positive control drug. 

In the SW48 model, the FADU model, and the NCI-H1975 model, V-23-Fc-Gluc-Exd had better efficacy than the 

positive control drugs, including AZD9592 and ABBV399, at the same dose. 

In the EBC-1 CDX model, on day 36 after administration, at a low dose (1 mg/kg), V-23-Fc-Gluc-Exd had better efficacy 

than AZD9592, and the tumors in the two groups of animals were completely eliminated at a dose of 3 mg/kg. 

 

 

 

 

 
  



 

 

 

   

 
 

 

 
 

 

   

   

   

   

   

  

 
 

  

 

  

 

  

 

  

 

  

 

  

 

   



 

 

 
 

 

 
 

 

   

   

   

   

   

  

 

  

 

   

   

  

 

 
 

 

   

   



 

 

   

   

 
 

 

  

 

 

  

 

 

  

 

 

   

 
 

 

 
 

 

   

   

   

   

   

  

 

  

 

   

  



 

 

 

  

 

  

 

  

 

  

  

  

 

   

  

 

  

 

 

  

 
 

 

 

 
 

 

  
 

   

   



 

 

   

   

   

   

  

 

 

  

 

 

 

   

 
 

 

 
 

 

   

   

   

   

   

  

 

  

 

  

 

  

 



 

 

   

  

 

  

 

  

 

 

  

 

   

  

 
 

   

  

 

  

 

   

 
 

 

 

  
 

  

 

 

   

   

   

   



 

 

 
 

 

 
 

 

   

   

   

   

   

  

 
 

  

 

  

 

  

 

   

 
 

 

 
 

 

   



 

 

   

   

 

   

   

   

   

  

 

  

 

 

  

 

 

  

 

 

   

   

   

   

  

 

  

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

  

 

 

 

 

  



 

 

 

 

  

 

 

 
 

 

 

   

 
 

 

 

 
 

 

 

 
 



 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

 

 

 



 

 

 

 

  



 

 

 

 

1. An immunoglobulin single variable domain (ISVD) that specifically binds to cMet, wherein the ISVD comprises 

or consists of a VHH domain, wherein the VHH domain comprises: 

(a)  three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NOs: 16, 39-40, and 121-130; 

(b)  three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NOs: 21, 42, and 134-136; or 

(c)  three CDRs contained in an amino acid sequence set forth in SEQ ID NO: 26; 

preferably, the VHH domain comprises: 

(i) a CDR1 comprising or consisting of an amino acid sequence selected from any one of SEQ ID NOs: 18, 41, and 

131-133, and a CDR2 and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NO:19 and SEQ 

ID NO:20, respectively; particularly, a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid 

sequences of SEQ ID NOs: 41, 19, and 20, respectively; 

(ii) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 23-25, 

respectively; or 

(iii) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 28-30, 

respectively; 

more preferably, the VHH domain comprises: 

(a) a sequence set forth in any one of SEQ ID NOs: 16, 39-40, and 121-130, or a sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; 

(b) a sequence set forth in  any one of SEQ ID NOs: 21, 42, and 134-136, or a sequence having at least 90%, 91%, 

92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; or 

(c) a sequence set forth in SEQ ID NO: 26, or a sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 

97%, 98%, or 99% identity therewith; 

even more preferably, the VHH domain comprises: 

(a) an amino acid sequence set forth in any one of SEQ ID NOs: 16, 39-40, and 121-130;  

(b) an amino acid sequence set forth in any one of SEQ ID NOs: 21, 42, and 134-136; or 

(c) an amino acid sequence set forth in SEQ ID NO: 26; 

particularly, the VHH domain comprises an amino acid sequence of SEQ ID NO: 39 or 40, or comprises an amino 

acid sequence of SEQ ID NO: 42. 

 

2. An immunoglobulin single variable domain (ISVD) that specifically binds to EGFR, wherein the ISVD comprises 

or consists of a VHH domain, wherein the VHH domain comprises: 



 

 

(a) three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NOs: 1, 31, and 94-99;  

(b)  three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NOs: 6, 32, and 100-102; or 

(c)  three CDRs contained in an amino acid sequence set forth in any one of SEQ ID NOs: 11, 36, 84, and 105-114; 

preferably, the VHH domain comprises: 

(i) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 3-5, 

respectively;  

(ii) a CDR1 comprising or consisting of an amino acid sequence of SEQ ID NO: 8, a CDR2 comprising or consisting 

of an amino acid sequence of SEQ ID NO: 9, 34, or 103, and a CDR3 comprising or consisting of an amino acid 

sequence of SEQ ID NO: 10, 35, or 104; particularly, a CDR1, a CDR2, and a CDR3 comprising or consisting of 

amino acid sequences of SEQ ID NOs: 8, 34, and 35, respectively; or 

(iii) a CDR1 comprising or consisting of an amino acid sequence of SEQ ID NO: 13, a CDR2 comprising or 

consisting of an amino acid sequence of any one of SEQ ID NOs: 14, 38, 85, and 115-120, and a CDR3 comprising 

or consisting of an amino acid sequence of SEQ ID NO:15; particularly, a CDR1, a CDR2, and a CDR3 comprising 

or consisting of amino acid sequences of SEQ ID NOs: 13, 85, and 15, respectively, or amino acid sequences of 

SEQ ID NOs: 13, 38, and 15, respectively; 

more preferably, the VHH domain comprises: 

(a) a sequence set forth in any one of SEQ ID NOs: 1, 31, and 94-99, or a sequence having at least 90%, 91%, 92%, 

93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; 

(b) a sequence set forth in any one of SEQ ID NOs: 6, 32, and 100-102, or a sequence having at least 90%, 91%, 

92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; or 

(c) a sequence set forth in any one of SEQ ID NOs: 11, 36, 84, and 105-114, or a sequence having at least 90%, 

91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identity therewith; 

even more preferably, the VHH domain comprises: 

(a) an amino acid sequence set forth in any one of SEQ ID NOs: 1, 31, and 94-99;  

(b) an amino acid sequence set forth in any one of SEQ ID NOs: 6, 32, and 100-102; or 

(c) an amino acid sequence set forth in any one of SEQ ID NOs: 11, 36, 84, and 105-114; 

particularly, the VHH domain comprises an amino acid sequence of SEQ ID NO: 31, or comprises an amino acid 

sequence of SEQ ID NO: 32, or comprises an amino acid sequence of SEQ ID NO: 36, or comprises an amino acid 

sequence of SEQ ID NO: 84. 

 

3. A binding molecule, comprising the ISVD according to claim 1 or 2. 

 



 

 

4. The binding molecule according to claim 3, wherein the binding molecule comprises or consists of an antibody 

selected from the following: a single-domain antibody, a nanobody, a heavy-chain antibody, a monospecific 

antibody, and a multispecific antibody. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

preferably, the first ISVD and the second ISVD comprise: (i) a CDR1 comprising or consisting of an amino acid 

sequence selected from SEQ ID NOs: 18 and 41, and a CDR2 and a CDR3 comprising or consisting of amino acid 

sequences of SEQ ID NO:19 and SEQ ID NO:20, respectively; or (ii) a CDR1, a CDR2, and a CDR3 comprising 

or consisting of amino acid sequences of SEQ ID NOs: 23-25, respectively; 

 



 

 

 

 

 

 

 

 

 

 

 

11. The antibody according to any one of claims 5-10, further comprising an anti-EGFR ISVD specifically binding 

to EGFR, wherein the anti-EGFR ISVD is an ISVD according to claim 2, 

wherein preferably, the anti-EGFR ISVD comprises: 

(i) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 3, 4, and 5, 

respectively; 

(ii) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 8, 9, and 10, 

respectively, or amino acid sequences of SEQ ID NOs: 8, 34, and 35, respectively, or amino acid sequences of SEQ 

ID NOs: 8, 103, and 104, respectively; or 

(iii) a CDR1, a CDR2, and a CDR3 comprising or consisting of amino acid sequences of SEQ ID NOs: 13, 14, and 

15, respectively, or amino acid sequences of SEQ ID NOs: 13, 85, and 15, respectively, or amino acid sequences of 

SEQ ID NOs: 13, 38, and 15, respectively; 

more preferably, the anti-EGFR ISVD: 



 

 

(a) comprises, consists essentially of, or consists of an amino acid sequence set forth in any one of SEQ ID NOs: 1, 

31, and 94-99, or an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% 

identity therewith;  

(b) comprises, consists essentially of, or consists of an amino acid sequence set forth in any one of SEQ ID NOs: 6, 

32, and 100-102, or an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 

99% identity therewith; or 

(c) comprises, consists essentially of, or consists of an amino acid sequence set forth in any one of SEQ ID NOs: 

11, 36, 84, and 105-114, or an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 

98%, or 99% identity therewith; 

 

(a) comprises, consists essentially of, or consists of an amino acid sequence set forth in SEQ ID NO: 31;  

(b) comprises, consists essentially of, or consists of an amino acid sequence set forth in SEQ ID NO: 32; or 

(c) comprises, consists essentially of, or consists of an amino acid sequence set forth in SEQ ID NO: 84. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

22. An isolated nucleic acid, wherein the isolated nucleic acid encodes the ISVD according to claim 1 or 2, the 

binding molecule according to claim 3 or 4, or the antibody according to any one of claims 5-21. 

 

23. A vector, comprising the nucleic acid according to claim 22, wherein preferably, the vector is an expression 

vector. 

 

24. A host cell, comprising the nucleic acid according to claim 22 or the vector according to claim 23, wherein, 

preferably, the host cell is prokaryotic or eukaryotic; more preferably, the host cell is selected from an E. coli cell, 

a yeast cell, a mammalian cell, and other cells suitable for preparing ISVDs; most preferably, the host cell is an 

HEK 293 cell or a CHO cell. 

 

25. A preparation method, comprising: culturing the host cell according to claim 24, and optionally isolating the 

ISVD according to claim 1 or 2, the binding molecule according to claim 3 or 4, or the antibody according to any 

one of claims 5-21 from the host cell or from a culture medium. 

 

26. An immunoconjugate or immunofusion, comprising the ISVD according to claim 1 or 2, the binding molecule 

according to claim 3 or 4, or the antibody according to any one of claims 5-21. 

 



 

 

27. An antibody-drug conjugate having formula (I0) or a pharmaceutically acceptable salt or a solvate thereof: 

Ab-(L-D) p          (I0) 

 

 

 

 

p is an integer selected from 1 to 16, e.g., an integer selected from 1-10, 1-9, 2-8, 4-10, 6-8, 3-7, 4-6, and 2-6, e.g., 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12. 

 

28. The antibody-drug conjugate or a pharmaceutically acceptable salt or a solvate thereof according to claim 27, 

wherein the antibody-drug conjugate has formula (I): 

Ab-(S-L-D) p          (I) 

 

 

 

 

 

 

 

29. The antibody-drug conjugate or a pharmaceutically acceptable salt or a solvate thereof according to claim 27 or 

28, wherein the drug is a cytotoxic agent, e.g., a camptothecin compound or an auristatin compound. 

 

 



 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

48. A pharmaceutical composition, wherein the pharmaceutical composition comprises the ISVD according to claim 

1 or 2, the binding molecule according to claim 3 or 4, the antibody according to any one of claims 5-21, the 

immunoconjugate or immunofusion according to claim 26, or the antibody-drug conjugate or a pharmaceutically 

acceptable salt or a solvate thereof according to any one of claims 27-47, and a pharmaceutically acceptable carrier; 

optionally, the pharmaceutical composition further comprises one or more additional pharmaceutically active 

polypeptides and/or compounds; for example, the pharmaceutical composition further comprises an additional 

therapeutic agent selected from an oncolytic drug, a cytotoxic agent, a cytokine, and an inhibitor of an immune 

checkpoint molecule. 

 



 

 

 

 

 

  


