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ANTIBODY DRUG CONJUGATE
TECHNICAL FIELD

The present application relates to an antibody-drug conjugate comprising a therapeutic antibody moiety, an
intermediate linker moiety and a cytotoxic drug moiety which are linked. The present application further relates to
use of the antibody-drug conjugate in preparing a medicament for preventing and treating cancer.

BACKGROUND

Antibody-drug conjugates (ADCs) are a class of drugs that combine the high specificity of therapeutic antibodies
and the high killing activity of cytotoxic drugs, where the therapeutic antibody moiety is linked to the cytotoxic
drug moiety via an intermediate linker moiety. Currently, at least eight ADC drugs are marketed globally, among
which antibody moieties of brentuximab vedotin, polatuzumab vedotin and enfortumab vedotin are directed against
targets CD30, CD79b and Nectin-4, respectively; antibody moieties of trastuzumab emtansine and trastuzumab
deruxtecan are directed against target HER2; antibody moieties of gemtuzumab ozogamicin and inotuzumab
ozogamicin are directed against targets CD33 and CD22, respectively; antibody moiety of sacituzumab govitecan
is directed against target TROP2. For the cytotoxic drug moieties, brentuximab vedotin, polatuzumab vedotin and
enfortumab vedotin adopt auristatin toxin molecules acting on microtubules, trastuzumab emtansine adopts
maytansinoid toxin molecules acting on microtubules, gemtuzumab ozogamicin and inotuzumab ozogamicin adopts
calicheamicin toxin molecules acting on DNA, and the lastest marketed trastuzumab deruxtecan and sacituzumab
govitecan adopt camptothecin analog toxin molecules. For the intermediate linker moiety, trastuzumab emtansine
adopts a non-cleavable linker, while the remaining seven of the above ADC drugs adopt cleavable linkers.

Camptothecin (CPT) analogs and derivatives exert anti-tumor activity by binding to topoisomerase I, which exhibits
significant activity against a wide variety of tumor types. To overcome the poor water solubility of CPT, researchers
have synthesized a variety of CPT derivatives, of which irinotecan hydrochloride (CPT-11) is a water-soluble
prodrug that has been approved for the treatment of metastatic colorectal cancer. However, CPT-11 must be
catalyzed by carboxylesterase in vivo before it can be converted to its active form SN-38 (formula I), this conversion
is extremely inefficient, and SN38 itself is difficult to be prepared as drugs due to its poor solubility. Exatecan
(formula 1), another water-soluble CPT derivative, had been attempted for development as an anti-tumor drug,
however, the development had been ceased by 2004, and exatecant does not need to be activated by enzymes. In
addition, compared with SN-38, which is the pharmacodynamic ontology of irinotecan, exatecan has a stronger
inhibitory effect on the activity of topoisomerase 1.

I IT

ADC drugs combine the dual advantages of high potency of cytotoxic small molecules and high selectivity of
antibodies to specific tumor cells, however, there is still a need to develop highly potent and low-toxic ADC drugs
that can target more indications.

BRIEF SUMMARY

In one aspect, the present application provides an antibody-drug conjugate containing a deuterated modification, or
a pharmaceutically acceptable salt or a solvate thereof, and specifically relates to a deuterated modification of a
linker or a cytotoxic drug moiety.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein Ab represents an antibody moiety, L represents a
linker moiety, U represents a cytotoxic drug moiety, and n is an integer or a decimal selected from the group
consisting of 1 to 10.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a

pharmaceutically acceptable salt or a solvate thereof, wherein Ab (an antibody moiety) can specifically bind to a
tumor antigen (including a tumor specific antigen and a tumor-associated antigen), which can be selected from any



tumor prevention or treatment target known in the art, for example, can be selected from the group consisting of
HER2, EGFR, CD20, CD30, CD33, CD47, CD79b, VEGF, VEGFR, MET, RET, PD-1, PD-L1, and the like.

In some embodiments, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n,
or a pharmaceutically acceptable salt or a solvate thereof, wherein Ab (an antibody moiety) may be modifiable, for
example, comprises changes, additions or subtractions of one or more amino acids.

In some embodiments, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n,
or a pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab is an antibody capable
of specifically binding to HER2.

In some embodiments, the antibody moiety Ab of the antibody-drug conjugate of general formula Ab-(L-U)n, or
the pharmaceutically acceptable salt or the solvate thereof provided herein, is trastuzumab having a sequence shown
in Table S1 below.

Table S1 Trastuzumab sequence

Heavy chain | EVQLVESGGG LVQPGGSLRL SCAASGFNIK DTYIHWVRQA PGKGLEWVAR
variable IYPTNGYTRY ADSVKGRFTI SADTSKNTAY LQMNSLRAED TAVYYCSRWG
region GDGFYAMDYW GQGTLVTVSS (SEQ ID NO: 40)

Heavy chain | GFNIKDTYIH (SEQ ID NO: 44)

CDRI1

Heavy chain | RIYPTNGYTRYADSVKG (SEQ ID NO: 28)

CDR2

Heavy chain | WGGDGFYAMDYW (SEQ ID NO: 29)

CDR3

Light chain | DIQMTQSPSS LSASVGDRVT ITCRASQDVN TAVAWYQQKP GKAPKLLIYS
variable ASFLYSGVPS RFSGSRSGTD FTLTISSLQP EDFATYYCQQ HYTTPPTFGQ
region GTKVEIK (SEQ ID NO: 39)

Light chain | CRASQDVNTAVAW (SEQ ID NO: 30)

CDRI1

Light chain SASFLYS (SEQ ID NO: 33)

CDR2

Light chain | QQHYTTPPT (SEQ ID NO: 32)

CDR3

In some embodiments, the antibody moiety Ab of the antibody-drug conjugate of general formula Ab-(L-U)n
provided herein, or the pharmaceutically acceptable salt or the solvate thereof, is pertuzumab having a sequence
shown in Table S2 below.

Table S2 Pertuzumab sequence

Heavy chain | EVQLVESGGG LVQPGGSLRL SCAASGFTFT DYTMDWVRQA PGKGLEWVAD
variable VNPNSGGSIY NQRFKGRFTL SVDRSKNTLY LOQMNSLRAED TAVYYCARNL
region GPSFYFDYWG QGTLVTVSS (SEQ ID NO: 37)

Heavy chain | GFTFTDYTMD (SEQ ID NO: 45)

CDRI1

Heavy chain | DVNPNSGGSIYNQRFKG (SEQ ID NO: 46)

CDR2

Heavy chain | NLGPSFYFDY (SEQ ID NO: 47)

CDR3

Light chain DIQMTQSPSS LSASVGDRVT ITCKASQDVS IGVAWYQQKP GKAPKLLIYS
variable ASYRYTGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ YYIYPYTFGQ
region GTKVEIK (SEQ ID NO: 38)

Light chain KASQDVSIGVA (SEQ ID NO: 48)

CDRI1

Light chain SASYRYT (SEQ ID NO: 49)

CDR2

Light chain QQYYIYPYT (SEQ ID NO: 50)

CDR3

In some embodiments, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n,
or a pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises a first antigen-
binding fragment that is monovalent and specifically binds to an ECD4 epitope of HER2 on an HER2-expressing
cell, wherein the first antigen-binding fragment is an scFv comprising a VH and a VL, the VH having a K30
mutation, and/or the VL having an F53 mutation. In some embodiments, the amino acid at position 30 in the
sequence of VH is mutated from K to an acidic amino acid, e.g., E. In some embodiments, the amino acid at position



53 in the sequence of VL is mutated from F to a neutral or basic amino acid, e.g., Y, A, or R. For example, the scFv
may comprise or be a sequence having a K30 mutation and/or a F53 mutation in the amino acid sequence set forth
in SEQ ID NO: 1.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises a first antigen-
binding fragment that is monovalent and specifically binds to an ECD4 epitope of HER2 on an HER2-expressing
cell, wherein the first antigen-binding fragment is an scFv, and comprises a heavy chain CDRI, a heavy chain
CDR2, a heavy chain CDR3, a light chain CDRI, a light chain CDR2 and a light chain CDR3, the heavy chain
CDRI1, the heavy chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID
NOs: 27, 28 and 29, respectively, and the light chain CDRI1, the light chain CDR2 and the light chain CDR3
comprising amino acid sequences set forth in SEQ ID NOs: 30, 34 and 32, respectively; wherein the sequence set
forth in SEQ ID NO: 27 is GFNIX,DTYTIH, where X> is K or E; the sequence set forth in SEQ ID NO: 34 is
SASX,LYS, where Xiis For Y.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises a first antigen-
binding fragment that is monovalent and specifically binds to an ECD4 epitope of HER2 on an HER2-expressing
cell, wherein the first antigen-binding fragment is an scFv, and comprises a heavy chain CDRI, a heavy chain
CDR2, a heavy chain CDR3, a light chain CDR1, a light chain CDR2 and a light chain CDR3, the heavy chain
CDRI1, the heavy chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID
NOs: 43, 28 and 29, respectively, and the light chain CDRI1, the light chain CDR2 and the light chain CDR3
comprising amino acid sequences set forth in SEQ ID NOs: 30, 31 and 32, respectively.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises a first antigen-
binding fragment that is monovalent and specifically binds to an ECD4 epitope of HER2 on an HER2-expressing
cell, wherein the first antigen-binding fragment is an scFv and is selected from the group consisting of:

1. the first antigen-binding fragment comprising a heavy chain variable region and a light chain variable region
which comprise amino acid sequences set forth in SEQ ID NOs: 41 and 42, respectively; and

ii. the first antigen-binding fragment comprising a heavy chain variable region and a light chain variable region
which comprise amino acid sequences having at least 80% identity to the amino acid sequences set forth in SEQ ID
NOs: 41 and 42, respectively;

wherein the sequence set forth in SEQ ID NO: 41 is:
EVQLVESGGGLVQPGGSLRLSCAASGFNIX:DTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGREFT
ISADTSKNTAYLOQMNSLRAEDTAVY YCSRWGGDGFYAMDYWGQGTLVTVSS, where X is K or E;

the sequence set forth in SEQ ID NO: 42 is:

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASX,LYSGVPSRFSGSRSGTDF
TLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK, where X, is F or Y.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises a first antigen-
binding fragment that is monovalent and specifically binds to an ECD4 epitope of HER2 on an HER2-expressing
cell, wherein the first antigen-binding fragment is an scFv and comprises a heavy chain variable region and a light
chain variable region comprising amino acid sequences set forth in SEQ ID NOs: 35 and 36, respectively.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises a first antigen-
binding fragment that is monovalent and specifically binds to an ECD4 epitope of HER2 on an HER2-expressing
cell, wherein the first antigen-binding fragment is an scFv, and a VH and VL of the first antigen-binding fragment
is arranged from N-terminus to C-terminus in the following order: VH-linker-VL.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab further comprises a second
antigen-binding fragment that is monovalent and specifically binds to an ECD2 epitope of HER2 on an HER2-
expressing cell, the second antigen-binding fragment being an Fab.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab further comprises a second
antigen-binding fragment that is monovalent and specifically binds to an ECD2 epitope of HER2 on an HER2-
expressing cell, wherein the second antigen-binding fragment is an Fab and comprises a heavy chain CDR1, a heavy
chain CDR2, a heavy chain CDR3, a light chain CDRI, a light chain CDR2 and a light chain CDR3, the heavy
chain CDR1, the heavy chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ
ID NOs: 45, 46 and 47, respectively, and the light chain CDRI1, the light chain CDR2 and the light chain CDR3
comprising amino acid sequences set forth in SEQ ID NOs: 48, 49 and 50, respectively.



In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab further comprises a second
antigen-binding fragment that is monovalent and specifically binds to an ECD2 epitope of HER2 on an HER2-
expressing cell, wherein the second antigen-binding fragment is an scFv, and comprises a heavy chain variable
region and a light chain variable region comprising amino acid sequences set forth in SEQ ID NOs: 37 and 38,
respectively.

In some specific embodiments, the antibody moiety Ab of the antibody-drug conjugate of general formula Ab-(L-
U)n, or the pharmaceutically acceptable salt or the solvate thereof provided herein, is shown in Table S3.

Table S3 Antibody moiety of exemplary antibody-drug conjugate, or pharmaceutically acceptable salt or solvate
thereof

Name | Description First antigen-binding Second antigen-
fragment binding fragment
(According to the Kabat
numbering system)
/ Epitope-containing ECD4 ECD2
domain
Form scFV Fab
Original sequence Trastuzumab Pertuzumab
1 Sequence substitution VL: F53Y /
2 Sequence substitution VH: K30E /
3 Sequence substitution VL: F53Y /
VH: K30E

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises an
immunoglobulin functional domain operably linked to a first antigen-binding fragment and/or a second antigen-
binding fragment, the immunoglobulin functional domain comprising;: i. one or more of CL, CH1, CH2 or CH3, or
ii. an Fe.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises an
immunoglobulin functional domain operably linked to a first antigen-binding fragment and/or a second antigen-
binding fragment, the immunoglobulin functional domain comprising;: i. one or more of CL, CH1, CH2 or CH3, or
ii. an F¢, wherein the CL, CH1, CH2, CH3 and Fc¢ are derived from CL, CH1, CH2, CH3 and Fc¢ of human IgG,
respectively.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises an
immunoglobulin functional domain operably linked to a first antigen-binding fragment and/or a second antigen-
binding fragment, the immunoglobulin functional domain comprising;: i. one or more of CL, CH1, CH2 or CH3, or
ii. an Fc¢, wherein the CL, CH1, CH2, CH3 or Fc has a modification or does not have a modification; preferably, the
CH3 or Fc has a modification that is, e.g., an amino acid substitution at position 435 or/and position 436 according
to the Kabat numbering system.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises an
immunoglobulin functional domain operably linked to a first antigen-binding fragment and/or a second antigen-
binding fragment, the immunoglobulin functional domain comprising;: i. one or more of CL, CH1, CH2 or CH3, or
ii. an Fc, wherein the Fc is a dimeric Fc comprising a first Fc polypeptide and a second Fc polypeptide, the first
antigen-binding fragment is operably linked to the first Fc polypeptide, and the second antigen-binding fragment is
operably linked to the second Fc polypeptide.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises a constant region
operably linked to a first antigen-binding fragment and/or a second antigen-binding fragment, wherein the constant
region may be a native sequence constant region or a mutated constant region of an immunoglobulin, e.g., one or
more of native or mutated CL, CH1, CH2 and/or CH3 functional domains; in some examples, these functional
domains are operably linked in a conventional manner in the art, the constant region may be derived from a constant
region of a human immunoglobulin, such as from [gG1, [gG2, 1gG3 or IgG4, and in some examples, the constant
region may have modifications to improve its ability to mediate effector functions.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises an
immunoglobulin functional domain or skeleton, e.g., an Fc, operably linked to a first antigen-binding fragment



or/and a second antigen-binding fragment; the term Fc includes native sequence Fc regions and variant Fc regions,
the Fc may be a human Fc, for example, it is derived from IgG1, [gG2, 1gG3 or IgG4, and the Fc may have a
modification so that its ability to mediate effector functions is improved. For example, in some embodiments, the
skeleton has modifications, such as knob into hole, H435R, Y436F, defucosylation and the like; in some
embodiments, the mutation sites of knob into hole in above skeleton include such as Y349C, T366S, L368A, Y407V,
S354C, T366W and the like.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab comprises a skeleton operably
linked to a first antigen-binding fragment and/or a second antigen-binding fragment. In some embodiments, the
skeleton described herein is a dimeric Fc comprising a first Fc polypeptide and a second Fc polypeptide. In some
embodiments, the dimeric Fc¢ described herein has a modification. In some embodiments, the dimeric Fc has an
H435R modification or/and a Y436F modification, which may occur in one or both of polypeptide chain of the first
Fc polypeptide and the second Fc polypeptide. In some specific embodiments, the dimeric Fc has an H435R
modification or/and a Y436F modification, which only occur in one Fc polypeptide rather than in the other Fc
polypeptide. In some embodiments, the dimeric Fc has mutation sites of knob-into-hole, such as Y349C, T366S,
L368A, Y407V, S354C, T366W and the like. In some embodiments, one chain of the dimeric Fc has T366W or/and
S354C, and the other chain has Y407V, Y349C, T366S or/and L368A.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab is a bivalent bispecific
antibody comprising: a heavy chain comprising SEQ ID NO: 11, a heavy chain comprising SEQ ID NO: 13, and a
light chain comprising SEQ ID NO: 15.

In some specific embodiments, the antibody moiety Ab of the antibody-drug conjugate of general formula Ab-(L-
U)n, or the pharmaceutically acceptable salt or the solvate thereof provided herein, is shown in Table S4.

Table S4 Antibody moiety of exemplary antibody-drug conjugate, or pharmaceutically acceptable salt or solvate
thereof

Name Description Amino acid sequence
Heavy chain .
CDR1 GENIEDTYIH (SEQ ID NO: 43)
Iggalzzy chain | b IV PINGYTRYADSVKG (SEQ ID NO: 28)
Iggalg chain | GGDGFYAMDYW (SEQ ID NO: 29)
- Heavy chain | EVQLVESGGGLVQPGGSLRLSCAASGFNIEDTYIHWVRQAPGKGL
st variable EWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAED
E?;ﬁf; region TAVYYCSRWGGDGFYAMDYWGQGTLVTVSS  (SEQ ID NO: 35)
fragment g[g)gfham CRASQDVNTAVAW (SEQ ID NO: 30)
(scFV) - -
Light chain .
CDR2 SASYLYS (SEQ ID NO: 31)
Expi Light chain )
Her>.2/ CDR3 QQHYTTPPT (SEQ ID NO: 32)
23C- Light chain | DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPK
HER2-2 variable LLIYSASYLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATY YCQQHYT
region TPPTFGQGTKVEIK (SEQ ID NO: 36)
EVQLVESGGGLVQPGGSLRLSCAASGFNIEDTYIHW VRQAPGKGL
EWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAE
DTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSGGGGSGGGGSG
GGGSGGGGSDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAW
YQQKPGKAPKLLIYSASYLYSGVPSRFSGSRSGTDFTLTISSLQPED
anti-Her2-scFv-VH- FATYYCQQHYTTPPTFGQGTKVEIKGEPKSSDKTHTCPPCPAPELL
K30E-VL-F53Y-Fc¢ GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEK TISKAKGQPREPQVYTLPPCREEMTKNQVSLWCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
(SEQ ID NO: 11)




Second
antigen-
binding
fragment
(Fab)

Heavy chain

EVQLVESGGGLVQPGGSLRLSCAASGFTFTDYTMDWVRQAPGKG

variable LEWVADVNPNSGGSIYNQRFKGRFTLSVDRSKNTLYLQMNSLRAE
region DTAVYYCARNLGPSFYFDYWGQGTLVTVSS (SEQ ID NO: 37)
Light chain DIQMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQQKPGKAPKL
variable LIYSASYRYTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYIY
region PYTFGQGTKVEIK (SEQ ID NO: 38)

anti-Her2-domain2-HC-

Fc

EVQLVESGGGLVQPGGSLRLSCAASGFTFTDYTMDW VRQAPGKG
LEWVADVNPNSGGSIYNQRFKGRFTLSVDRSKNTLYLQMNSLRA
EDTAVYYCARNLGPSFYFDYWGQGTLVTVSSASTKGPSVFPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VDKKVEPKSCDK
THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEK TISKAKGQPREPQVCTLPPSREE
MTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNRFTQKSLSLSPG
K (SEQ ID NO: 13)

anti-Her2-domain2-LC

DIQMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQQKPGKAPK
LLIYSASYRYTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYY
IYPYTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKA
DYEKHKVYACEVTHQGLSSPVTKSFNRGEC

(SEQ ID NO: 15)

Heavy chain )
DR GFNIEDTYTH (SEQ ID NO: 43)
Iggalzzy chain | B IV PTNGYTRYADSVKG (SEQ ID NO: 28)
Iggalg chain |\ GGDGFYAMDYW (SEQ ID NO: 29)
Firet Heavy chain | EVQLVESGGGLVQPGGSLRLSCAASGFNIEDTYTHWVRQAPGKGL
amf o | variable EWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAED
o (ﬁng region TAVYYCSRWGGDGFYAMDYWGQGTLVTVSS  (SEQ ID NO: 35)
fragment Eggfham CRASQDVNTAVAW (SEQ ID NO: 30)
Expi (scEV) Light chain
2H3eé2_3 / ) SASFLYS (SEQ ID NO: 33)
HER2-3 ag)g;ham QQHYTTPPT (SEQ ID NO: 32)
Light chain | DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPK
variable LLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYT
region TPPTFGQGTKVEIK (SEQ ID NO: 39)
Heavy chain | EVQLVESGGGLVQPGGSLRLSCAASGFTFTDYTMDWVRQAPGKG
Second | variable LEW VADVNPNSGGSIYNQRFKGRFTLSVDRSKNTLYLQMNSLRAE
antigen- | region DTAVYYCARNLGPSFYFDYWGQGTLVTVSS  (SEQ ID NO: 37)
binding
fragment | Light chain | DIQMTQSPSSLSASVGDRVTITCKASQDVSIGVAWYQQKPGKAPKL
(Fab) variable LIYSASYRYTGVPSRFSGSGSGTDFTLTISSLQPEDFATY YCQQYYIY
region PYTFGQGTKVEIK (SEQ ID NO: 38)
Heavy chain )
DR GFNIKDTYTH (SEQ ID NO: 44)
. Heavy chain .
Expi First CDRA RIYPTNGYTRYADSVKG (SEQ ID NO: 28)
Her2-4/ | antigen- Heavy chain
iy binding | ~Jb3 WGGDGFYAMDYW (SEQ ID NO: 29)
HER2-4 Zi%%;m Heavy chain | EVQLVESGGGLVQPGGSLRLSCAASGENIKDTYTHWVRQAPGKGL
variable EWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAED
region TAVYYCSRWGGDGFYAMDYWGQGTLVTVSS  (SEQ ID NO: 40)

Light chain

CRASQDVNTAVAW (SEQ ID NO: 30)




CDRI1
Light chain .
CDR?2 SASYLYS (SEQID NO: 31)
ag)g;ham QQHYTTPPT (SEQ ID NO: 32)
Light chain | DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPK
variable LLIYSASYLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYYCQQHYT
region TPPTFGQGTKVEIK (SEQ ID NO: 36)
Heavy chain EVQLVESGGGLVQPGGSLRLSCAASGFTFTDYTMDWVRQAPGKG
Secpnd variable LEWVADVNPNSGGSIYNQRFKGRFTLSVDRSKNTLYLOQMNSLRAE
E?ttjgen- region DTAVYYCARNLGPSFYFDYWGQGTLVTVSS (SEQ ID NO: 37)
indin
fragmegnt Light chain DIQMTQSPSSLSASVGDRVTITCKASQDVSIGVAWY QQKPGKAPKL
(Fab) variable LIYSASYRYTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYYIY
region PYTFGQGTKVEIK (SEQ ID NO: 38)

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the cytotoxic drug moiety U is conjugated to the
antibody moiety Ab via a linker moiety L. The linker moiety L disclosed herein may be linked to the antibody
moiety by any method known in the art, preferably the linker moiety is linked to the antibody moiety via a sulfydryl
group and/or amino group. In some more preferred embodiments, the linker moiety disclosed herein is linked to the
antibody moiety via a sulfydryl group.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the cytotoxic drug moiety U is conjugated to the
antibody moiety Ab via a linker moiety L, which may be a cleavable linker or a non-cleavable linker; in some
embodiments, the linker moiety disclosed herein is a cleavable linker, which may be of, e.g., a low pH-dependent
degradation type (including a hydrazone bond, a carbonate bond, and the like), a proteolytic type (including a
peptide-based bond), a high glutathione concentration-dependent degradation type (including a disulfide bond), or
the like; in other embodiments, the linker moiety disclosed herein is a non-cleavable linker, for example, may be
maleimidocaproyl, and the like.

In one aspect, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n, or a
pharmaceutically acceptable salt or a solvate thereof, wherein the antibody moiety Ab is conjugated to one or more
cytotoxic drug moieties U, which may be selected from the group consisting of, e.g., alkaloids, antimetabolites,
anti-tumor antibiotics, alkylating agents, platinum-based drugs, and the like, preferably the cytotoxic drug is a
microtubule inhibitor (including maytansinoid, auristatin) or a DN A-acting cytotoxic drug (including calicheamicin,
duocarmycin, PBD (pyrrolobenzodiazepine), a topoisomerase I inhibitor, and the like).

In some specific embodiments, the cytotoxic drug moiety U of the antibody-drug conjugate of general formula Ab-
(L-U)n, or the pharmaceutically acceptable salt or the solvate thereof provided herein, is a topoisomerase [ inhibitor.

In some specific embodiments, the cytotoxic drug moiety U of the antibody-drug conjugate of general formula Ab-
(L-U)n, or the pharmaceutically acceptable salt or the solvate thereof provided herein, is a camptothecin analog
topoisomerase I inhibitor.

In some preferred specific embodiments, the cytotoxic drug moiety U of the antibody-drug conjugate of general
formula Ab-(L-U)n, or the pharmaceutically acceptable salt or the solvate thereof provided herein, is selected from
the group consisting of SN-38, an SN-38 derivative, exatecan, and an exatecan derivative.

In some embodiments, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n,
or a pharmaceutically acceptable salt or a solvate thereof, wherein Ab represents an antibody moiety, L represents
a linker moiety, U represents a camptothecin topoisomerase I inhibitor, and n is an integer or a decimal selected
from 1 to 10, wherein the L moiety and/or the U moiety has a deuterated modification. In some embodiments, n is
an integer or a decimal selected from the group consisting of 2 to 10, e.2.,2t09,2t08,31t09,31t08,41t09,4 108,
5t09, and 5 to 8.

In some embodiments, the present application provides an antibody-drug conjugate of general formula Ab-(L-U)n,
or a pharmaceutically acceptable salt or a solvate thereof, wherein Ab represents an antibody moiety, L represents
a linker moiety, U represents a camptothecin topoisomerase I inhibitor, and n is an integer or a decimal selected
from the group consisting of 1 to 10, wherein the L. moiety and/or the U moiety has a deuterated modification, and
the cytotoxic drug moiety U is selected from the group consisting of SN-38, an SN-38 derivative, exatecan, and an
exatecan derivative.

In some embodiments, the antibody-drug conjugate of general formula Ab-(L-U)n, or the pharmaceutically
acceptable salt or the solvate thereof provided herein, comprises a structure of formula III below:




I1I.
In some embodiments, the antibody-drug conjugate of general formula Ab-(L-U)n, or the pharmaceutically
acceptable salt or the solvate thereof provided herein, comprises a structure of formula [V below:
RiR; D
D
aHN @]

v
wherein R, is selected from the group consisting of hydrogen (H) and deuterium (D).
In some embodiments, the antibody-drug conjugate of general formula Ab-(L-U)n, or the pharmaceutically

acceptable salt or the solvate thereof provided herein, comprises a structure of formula IV-1 or V-2 below:
DDD

D
D D

wHN/\O/%:O WHNXo/ﬁzo
NH NH

Iv-1 Iv-2.
In some embodiments, the antibody-drug conjugate of general formula Ab-(L-U)n, or the pharmaceutically
acceptable salt or the solvate thereof provided herein, comprises a structure of formula V below:

o)
o) o) O R,R, D
H H 1™
\/\/\)L N\)k N X °
N/I N N 0" =0
H H H
272 \%

wherein R; and R» are each independently selected from the group consisting of hydrogen (H) and deuterium (D),
and the left succinimide terminus of the structure is a site linking to the antibody moiety and the right carbonyl
terminus is a site linking to the cytotoxic drug moiety.

In some embodiments, the antibody-drug conjugate of general formula Ab-(L-U)n, or the pharmaceutically
acceptable salt or the solvate thereof provided herein, comprises a structure of formula V-1, V-2, V-3, or V-4 below,
and the structures of formulas V-1 to V-4 are linked to the antibody moiety by the left succinimide terminus and the
cytotoxic drug moiety by the right carbonyl terminus, respectively:



O
" O H O H O DD
MN \)kN \)kN/\O 0
H H H
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D
H H
N\W N N °
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H H H
V-2
O
0 H @) h ODD DD
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N N N o)
H/jg H H
V-3

j<;\/\/\)k %N\)( HO&Z/D%

In some embodiments, the antibody-drug conjugate of general formula Ab-(L-U)n, or the pharmaceutically
acceptable salt or the solvate thereof provided herein, comprises a structure of formula VI below:

\[:é;\/\/\)L XNJL ﬁf F:/D%

VI
wherein,

R and R» are each independently selected from the group consisting of hydrogen (H) and deuterium (D).

In some embodiments, the antibody-drug conjugate of general formula Ab-(L-U)n, or the pharmaceutically

acceptable salt or the solvate thereof provided herein, comprises a structure of formula VI-1, VI-2, VI-3, or VI-4
below:
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VI-1

VI-2

VI-3

VI-4.

In some specific embodiments, the present application provides an antibody-drug conjugate, or a pharmaceutically
acceptable salt or a solvate thereof, having a structure of formula VII:
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Ab 0 R1 R1

Chon ey AT

— Vil
wherein,

Ab represents an antibody moiety comprising a first antigen-binding fragment and a second antigen-binding
fragment, wherein the first antigen-binding fragment is an scFv, and comprises a heavy chain CDR1, a heavy chain
CDR2, a heavy chain CDR3, a light chain CDR1, a light chain CDR2 and a light chain CDR3, the heavy chain
CDRI1, the heavy chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID
NOs: 43, 28 and 29, respectively, and the light chain CDRI1, the light chain CDR2 and the light chain CDR3
comprising amino acid sequences set forth in SEQ ID NOs: 30, 31 and 32, respectively;

the second antigen-binding fragment is an Fab, and comprises a heavy chain CDRI1, a heavy chain CDR2, a heavy
chain CDR3, a light chain CDRI1, a light chain CDR2 and a light chain CDR3, the heavy chain CDR1, the heavy
chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID NOs: 45, 46 and 47,
respectively, and the light chain CDRI, the light chain CDR2 and the light chain CDR3 comprising amino acid
sequences set forth in SEQ ID NOs: 48, 49 and 50, respectively;

n is an integer or a decimal selected from the group consisting of 1 to 10, and

Ri and R» are each independently selected from the group consisting of hydrogen (H) and deuterium (D).

In some specific embodiments, the present application provides an antibody-drug conjugate, or a pharmaceutically
acceptable salt or a solvate thereof, having a structure of formula VII-1, VII-2, VII-3, or VII-4 below,

Aol 4 o) e S0 D
Q\WN/XN\)LN N\)LN/\O/ﬁzo
H H H A

/

- — VII-1
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Ab
n
VII-2
Ab
n
VIL-3
Ab
n
- — VII-4

wherein,

Ab represents an antibody moiety comprising a first antigen-binding fragment and a second antigen-binding
fragment, wherein the first antigen-binding fragment is an scFv, and comprises a heavy chain CDR1, a heavy chain
CDR2, a heavy chain CDR3, a light chain CDRI, a light chain CDR2 and a light chain CDR3, the heavy chain
CDR1, the heavy chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID
NOs: 43, 28 and 29, respectively, and the light chain CDRI1, the light chain CDR2 and the light chain CDR3
comprising amino acid sequences set forth in SEQ ID NOs: 30, 31 and 32, respectively;

the second antigen-binding fragment is an Fab, and comprises a heavy chain CDRI1, a heavy chain CDR2, a heavy
chain CDR3, a light chain CDRI, a light chain CDR2 and a light chain CDR3, the heavy chain CDR1, the heavy
chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID NOs: 45, 46 and 47,
respectively, and the light chain CDRI, the light chain CDR2 and the light chain CDR3 comprising amino acid
sequences set forth in SEQ ID NOs: 48, 49 and 50, respectively;

n is an integer or a decimal selected from the group consisting of 1 to 10.
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In one specific embodiment, the present application provides an antibody-drug conjugate, or a pharmaceutically
acceptable salt or a solvate thereof, having a structure of formula VII-1 below,

Ab

«

— — VII-1
wherein,

Ab represents an antibody moiety comprising a first antigen-binding fragment and a second antigen-binding
fragment, wherein the first antigen-binding fragment is an scFv, and comprises a heavy chain CDR1, a heavy chain
CDR2, a heavy chain CDR3, a light chain CDR1, a light chain CDR2 and a light chain CDR3, the heavy chain
CDRI1, the heavy chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID
NOs: 43, 28 and 29, respectively, and the light chain CDRI1, the light chain CDR2 and the light chain CDR3
comprising amino acid sequences set forth in SEQ ID NOs: 30, 31 and 32, respectively;

the second antigen-binding fragment is an Fab, and comprises a heavy chain CDRI1, a heavy chain CDR2, a heavy
chain CDR3, a light chain CDRI1, a light chain CDR2 and a light chain CDR3, the heavy chain CDRI, the heavy
chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID NOs: 45, 46 and 47,
respectively, and the light chain CDRI, the light chain CDR2 and the light chain CDR3 comprising amino acid
sequences set forth in SEQ ID NOs: 48, 49 and 50, respectively;

n is an integer or a decimal selected from the group consisting of 1 to 10.

In one specific embodiment, the present application provides an antibody-drug conjugate, or a pharmaceutically
acceptable salt or a solvate thereof, having a structure of formula VII below,

@]
Ab 0 0 O RR;D
J H H 1Ry
N N D
Q\/\/\)&q% \)(N XLNXO/%:O
H H [] H
2 Ro \NH

wherein,

Ab is trastuzumab,

n is an integer or a decimal selected from the group consisting of 1 to 10, and

R and R are each independently selected from the group consisting of hydrogen (H) and deuterium (D).

In one specific embodiment, the present application provides an antibody-drug conjugate, or a pharmaceutically
acceptable salt or a solvate thereof, having a structure of formula VII-1 below,
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Ab

/

SISV

L — VII-1
wherein,

Ab is trastuzumab,

n is an integer or a decimal selected from the group consisting of 1 to 10.

In one aspect, the present application provides a pharmaceutical composition comprising the antibody-drug
conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to the present application, and a
pharmaceutically acceptable carrier.

In one aspect, the present application provides use of the antibody-drug conjugate, or the pharmaceutically
acceptable salt or the solvate thereof according to the present application, in preparing a medicament for preventing
and treating cancer.

In one aspect, the present application provides use of a pharmaceutical composition comprising the antibody-drug
conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to the present application, and a
pharmaceutically acceptable carrier in preparing a medicament for preventing and treating cancer.

In one aspect, the present application provides an antibody-drug conjugate, or a pharmaceutically acceptable salt or
a solvate thereof for use in preventing and treating cancer.

In one aspect, the present application provides a method for treating or preventing cancer, the method comprising
administering to a patient in need thereof a therapeutically effective amount of the antibody-drug conjugate, or the
pharmaceutically acceptable salt or the solvate thereof according to the present application, or a pharmaceutical
composition comprising the antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof
according to the present application, and a pharmaceutically acceptable carrier.

In some embodiments, the antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof
according to the present application, may be used for preventing or treating HER2 positive cancer, HER2 negative
cancer (including triple-negative breast cancer), and cancer that shows HER2 expression as IHC2+ detected by
immunohistochemical assay.

In some aspects, the present application provides a linker-drug intermediate compound having a structure of formula
VI below, for use in obtaining an antibody-drug conjugate that links an antibody to the intermediate compound:

0
@] @] O R,.R, D
H H 1™
AAAANAANAX KD
2o \NH

VI
wherein,
R and R» are each independently selected from the group consisting of hydrogen (H) and deuterium (D).

In some aspects, the present application provides a linker-drug intermediate compound having a structure of formula
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VI-1, VI-2, VI-3 or VI-4 below, for use in obtaining an antibody-drug conjugate that links an antibody to the
intermediate compound:

Teondyth

VI-1
O
O H O
\/\/\)L N\)L
N N
Y
VI-2
O
O H O
\/\/\)L N\)L
N N
Y
VI-3
O
O H O
\/\/\)L N\)L
N N
Y
V-4,

In some aspects, the present application provides a linker compound having a structure of formula V below, for use
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in obtaining an antibody-drug conjugate that links a drug to an antibody via the linker:

o R1 R1

\Q;W\)L X“Jk H&N&/}

wherein R; and R» are each independently selected from the group consisting of hydrogen (H) and deuterium (D),
and the left succinimide terminus of the structure is a site linking to the antibody moiety and the right carbonyl
terminus is a site linking to the cytotoxic drug moiety.

In some aspects, the present application provides a linker compound having a structure of formula V-1, V-2, V-3, or
V-4 below, for use in obtaining an antibody-drug conjugate that links a drug to an antibody via the linker, and the
structures of formulas V-1 to V-4 are linked to the antibody moiety by the left succinimide terminus and the cytotoxic
drug moiety by the right carbonyl terminus, respectively:

O
O H O 0 O DD
\/\/\)L N\)L N\)k N
N N N” Yo 0
H H H
V-1
O
O H O 0 O DD
\/\/\)L N\)L N N
N N N” Yo 0
H H H
V-2
> O O O
DD D
H H
\/\/\)L N\)L N\)k X °
N N N” Yo 0
H H H
V-3
> O O O
DD D
H H
\/\/\)L N\)L N X °
N N N” Yo 0
H H H
V-4,

In some aspects, the present application provides a compound having a structure of formula [V(a) below:
RyR; D D

H,N 0

IV(a)
wherein R, is selected from the group consisting of hydrogen (H) and deuterium (D).

In some aspects, the present application provides a compound having a structure of formula IV(a)-1 or formula
IV(a)-2 below:
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i(a).

The present application provides an antibody-drug conjugate, or a pharmaceutically acceptable salt or a solvate
thereof having improved pharmacokinetic properties. An improvement in pharmacokinetic properties will result in
a reduction in toxicity of the target compound, an increase in safety and/or tolerability, an increase in efficacy and
an improvement in the final therapeutic window.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the killing rates of anti-HER?2 bispecific antibodies (Expi HER2-1, Expi HER2-2, 23C2 HER2-1 and
23C2 HER2-2) and the combination of trastuzumab + pertuzumab against BT474 tumor cells;

FIG. 2 shows the killing rates of anti-HER2 bispecific antibody, trastuzumab, T-DM1, and the combination of
trastuzumab + pertuzumab against NCI-N87 tumor cells;

FIG. 3 shows the killing rates of anti-HER2 bispecific antibody, trastuzumab, T-DM1, and the combination of
trastuzumab + pertuzumab against JIMT-1 tumor cells;

FIG. 4 shows the results of inhibition of anti-HER2 bispecific antibody, trastuzumab, and the combination of
trastuzumab + pertuzumab on proliferation of BT474 tumor cells;

FIG. 5 shows the effect of anti-HER?2 bispecific antibody, PBS vehicle control, and the combination of trastuzumab
+ pertuzumab (Per + Tra) on changes in mouse tumor volume in a gastric cancer N87 mouse xenograft tumor model;
FIG. 6 shows the effect of anti-HER2 bispecific antibody, PBS vehicle control, and the combination of trastuzumab
+ pertuzumab on changes in mouse body weight in the gastric cancer N87 mouse xenograft tumor efficacy;

FIG. 7 shows a structure of some exemplary anti-HER?2 bispecific antibodies, wherein a dimeric Fc is depicted with
one chain shown in black (a first Fc polypeptide) and another chain shown in gray (a second F¢ polypeptide), and
one antigen-binding domain (a first antigen-binding fragment) is shown hatched and the other antigen-binding
domain (a second antigen-binding fragment) is shown white; wherein the first antigen-binding fragment is an scFv
and fused with the first Fc polypeptide, and the second antigen-binding fragment is an Fab and fused with the second
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Fc polypeptide;
FIG. 8 shows the endocytic activity of drug conjugates of different antibodies (monoclonal antibody-DDDXD and
bispecific antibody-DDDXD) in NCI-N87 tumor cells; and

FIG. 9 shows the endocytic activity of drug conjugates of different antibodies (monoclonal antibody-DDDXD and
bispecific antibody-DDDXD) in SK-BR-3 tumor cells.

Explanation and definitions

Unless otherwise stated, the following terms used herein shall have the following meanings. A certain term, unless
otherwise specifically defined, should not be considered uncertain or unclear, but construed according to its common
meaning in the field. Reference is made to, for example, Singleton et al., Dictionary of Microbiology and Molecular
Biology, 2nd ed., J. Wiley & Sons (New York, NY 1994); Sambrook et al., Molecular Cloning: A Laboratory
Manual, Cold Springs Harbor Press (Cold Springs Harbor, NY 1989); Davis et al., Basic Methods in Molecular
Biology, Elsevier Science Publishing Inc., New York, USA (2012); Abbas et al, Cellular and Molecular
Immunology, Elsevier Science Health Science div (2009); He Wei et al., Medical Immunology, (2nd ed), People’s
Medical Publishing House, 2010. When referring to a trade name herein, it is intended to refer to its corresponding
commercial product or its active ingredient.

The term “substituted” means that any one or more hydrogen atoms on a specific atom are substituted by
substituents, as long as the valence of the specific atom is normal and the resulting compound is stable. When the
substituent is oxo (namely =0), it means that two hydrogen atoms are substituted, and oxo is not available on an
aromatic group.

The term “optional” or “optionally” means that the subsequently described event or circumstance may, but not
necessarily, occur. The description includes instances where the event or circumstance occurs and instances where
the event or circumstance does not occur. A certain group being “optionally substituted” means that the group may
be substituted or unsubstituted, for example, ethyl being “optionally” substituted with halogen means that the ethyl
may be unsubstituted (CH».CH3), monosubstituted (for example, CH.CH>F), polysubstituted (for example,
CHFCH.F, CH,CHF: and the like), or fully substituted (CF.CF3). It will be understood by those skilled in the art
that for any groups comprising one or more substituents, any substitutions or substituting patterns which may not
exist or cannot be synthesized spatially are not introduced.

Cin used herein means that the portion has an integer number of carbon atoms in the given range. For example,
“C1” means that the group may have 1 carbon atom, 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, 5 carbon
atoms, or 6 carbon atoms.

When any variable (e.g., R) occurs more than once in the constitution or structure of a compound, the variable is
independently defined in each case. Therefore, for example, if a group is substituted with 2 R, the definition of each
R is independent.

When a connecting group has a number of 0, for example, -(CHa)o-, it means that the connecting group is a covalent
bond.

When a variable is a single bond, it means that the two groups are directly connected. For example, in A-L-Z, when
L represents a single bond, it means that the structure is actually A-Z.

The term “halo-" or “halogen” refers to fluorine, chlorine, bromine and iodine.
The term “hydroxy” refers to -OH group.

The term “cyano” refers to -CN group.

The term “sulfydryl” refers to -SH group.

The term “amino” refers to -NHa group.

The term “nitro” refers to -NO; group.

The term “alkyl” refers to hydrocarbyl with a general formula of CyHoq+1. The alkyl can be linear or branched. For
example, the term “Ci_g alkyl” refers to alkyl containing 1 to 6 carbon atoms (for example, methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, neopentyl,
hexyl, 2-methylpentyl and the like). The alkyl moieties (namely alkyl) of alkoxy, alkylamino, dialkylamino,
alkylsulfonyl and alkylthio are similarly defined as above.

The term “alkoxyl” refers to -O-alkyl.

The term “alkylamino” refers to-NH-alkyl.
The term “dialkylamino™ refers to -N(alkyl)..
The term “alkylsulfonyl” refers to-SO»-alkyl.
The term “alkylthio” refers to -S-alkyl.

The term “alkenyl” refers to linear or branched unsaturated aliphatic hydrocarbyl consisting of carbon atoms and
hydrogen atoms with at least one double bond. Non-limiting examples of alkenyl include, but are not limited to,
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ethenyl, 1-propenyl, 2-propenyl, 1-butenyl, isobutenyl, 1,3-butadienyl, and the like.

The term “alkynyl” refers to linear or branched unsaturated aliphatic hydrocarbyl consisting of carbon atoms and
hydrogen atoms with at least one triple bond. Non-limiting examples of alkynyl include, but are not limited to,
ethynyl (-C=CH), 1-propinyl (-C=C-CH3), 2-propinyl (-CH»-C=CH), 1,3-butadiyny! (-C=C-C=CH), and the like.
The term “cycloalkyl” refers to a carbon ring that is fully saturated and may exist in the form of a monocyclic,
bridged cyclic, or spiro cyclic structure. Unless otherwise specified, the carbon ring is generally a 3-10 membered
ring. Non-limiting examples of cycloalkyl include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, norbornyl(bicyclo[2.2.1]heptyl), bicyclo[2.2.2]octyl, adamantyl, and the like.

The term “cycloalkenyl” refers to a non-aromatic carbon ring that is not fully saturated and may exist in the form
of'a monocyclic, bridged cyclic, or spiro cyclic structure. Unless otherwise specified, the carbon ring is generally a
5-8 membered ring. Non-limiting examples of cycloalkenyl include, but are not limited to, cyclopentenyl,
cyclopentadienyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl, and the like.

The term “heterocyclyl” refers to a fully saturated or partially unsaturated (but not fully unsaturated heteroaromatic
group) nonaromatic ring which may exist in the form of a monocyclic, bridged cyclic, or spiro cyclic structure.
Unless otherwise specified, the heterocyclyl is usually a 3-7 membered ring containing 1-3 heteroatoms (preferably
1 or 2 heteroatoms) independently selected from the group consisting of sulfur, oxygen, and/or nitrogen. Non-
limiting examples of heterocyclyl include, but are not limited to, oxiranyl, tetrahydrofuranyl, dihydrofuranyl,
pyrrolidinyl, N-methylpyrrolidinyl, dihydropyrrolyl, piperidinyl, piperazinyl, pyrazolidinyl, 4H-pyranyl,
morpholinyl, thiomorpholinyl, tetrahydrothienyl, and the like.

The term “heterocycloalkyl” refers to a fully saturated cyclic group that may exist in the form of a monocyclic,
bridged cyclic, or spiro cyclic structure. Unless otherwise specified, the heterocyclyl is usually a 3-7 membered ring
containing 1-3 heteroatoms (preferably 1 or 2 heteroatoms) independently selected from the group consisting of
sulfur, oxygen, and/or nitrogen. Examples of 3 membered heterocycloalkyl include, but are not limited to, oxiranyl,
thiiranyl, and aziranyl; non-limiting examples of 4 membered heterocycloalkyl include, but are not limited to,
azetidinyl, oxetanyl, and thietanyl; examples of 5 membered heterocycloalkyl include, but are not limited to,
tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, isoxazolidinyl, oxazolidinyl, isothiazolidinyl, thiazolidinyl,
imidazolidinyl, and tetrahydropyrazolyl; examples of 6 membered heterocycloalkyl include, but are not limited to,
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl, piperazinyl, 1,4-thioxanyl, 1,4-dioxanyl,
thiomorpholinyl, 1,3-dithianyl, and 1,4-dithianyl; examples of 7 membered heterocycloalkyl include, but are not
limited to, azacycloheptanyl, oxacycloheptanyl and thiocycloheptanyl. Preferably, the heterocycloalkyl is a
monocyclic heterocycloalkyl having 5 or 6 ring atoms.

The term “aryl” refers to an aromatic monocyclic or fused polycyclic group of carbon atoms with the conjugated
pi-electron system. For example, aryl may have 6-20 carbon atoms, 6-14 carbon atoms or 6-12 carbon atoms. Non-
limiting examples of aryl include, but are not limited to, phenyl, naphthyl, anthryl, 1,2,3,4-tetrahydronaphthalene,
and the like.

The term “heteroaryl” refers to a monocyclic or fused polycyclic system containing at least one ring atom selected
from the group consisting of N, O and S, with the remaining ring atoms being C, and having at least one aromatic
ring. Preferably, the heteroaryl has a single 4-8 membered ring, in particular, a 5-8 membered ring, or is a plurality
of fused rings comprising 6-14 ring atoms, in particular 6-10 ring atoms. Non-limiting examples of heteroaryl
include, but are not limited to, pyrrolyl, furanyl, thienyl, imidazolyl, oxazolyl, pyrazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, quinolyl, isoquinolyl, tetrazolyl, triazolyl, triazinyl, benzofuranyl, benzothienyl, indolyl, isoindolyl and
the like.

The “derivative™: a compound formed by substituting atoms or atom groups in the molecule of the parent compound
with other atoms or atom groups is referred to as a derivative of the parent compound.

Any atom of a compound labeled and synthesized herein may represent any stable isotope of the atom, if not
specifically designated. Unless otherwise specified, when a position in a structure is defined as H, i.e., hydrogen
(H-1), this position contains only the naturally occurring isotope. Similarly, unless otherwise specified, when a
position in a structure is defined as D, i.e., deuterium (H-2), this position contains an isotope having an amount that
is at least 3340 times greater than the amount of the naturally occurring isotope (0.015%) (i.e., at least 50.1%
deuterium isotope), when one or more positions in the structure of the labeled synthetic compound are defined as
D, i.e., deuterium (H-2), the content of the compound represented by the structure may be at least 52.5%, at least
60%, at least 67.5%, at least 75%, at least 82.5%, at least 90%, at least 95%, at least 97%, at least 98.5%, at least
99%, or at least 99.5%. The deuterated ratio of a compound labeled and synthesized herein refers to a ratio of the
amount of the labeled synthetic isotope to the amount of the naturally occurring isotope. The deuterated ratio per
designated deuterium atom of the compound labeled and synthesized herein may be at least 3500 times (52.5%), at
least 4000 times (60%), at least 4500 times (67.5%), at least 5000 times (75%), at least 5500 times (82.5%), at least
6000 times (90%), at least 6333.3 times (95%), at least 6466.7 times (97%), at least 6566.7 times (98.5%), at least
6600 times (99%), at least 6633.3 times (99.5%). Isotopologues herein refer to compounds that differ only in isotopic
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composition in terms of chemical structure. The compound labeled and synthesized herein has the same chemical
structure, with only isotopic changes in the atomic composition of its molecules. Therefore, the deuterium-
containing compound at a specific position labeled and synthesized herein also contains very little hydrogen isotope
at this position, and the amount of hydrogen isotopologue at a certain position in the compound labeled and
synthesized herein depends on many factors, including the deuterium isotopic purity of the deuterated agent (D20,
D», NaBD4, LiAlID4, and the like) and the effectiveness of introducing deuterium isotope synthesis methods.
However, as previously mentioned, the total amount of such hydrogen isotopologue at a certain position will be less
than 49.9%. The total amount of hydrogen isotopologue at a certain position in the compound labeled and
synthesized herein will be less than 47.5%, 40%, 32.5%, 25%, 17.5%, 10%, 5%, 3%, 1%, or 0.5%.

In the present application, any individual atom not designated as deuterium is present at its natural isotopic
abundance.

The term “treating” or “treatment” means administering the compound or formulation described herein to prevent,
ameliorate, or eliminate a disease or one or more symptoms associated with the disease, including: (i) preventing
the occurrence of the disease or disease state in a mammal, particularly when such a mammal is predisposed to the
disease state but has not yet been diagnosed with it; (ii) inhibiting a disease or disease state, i.e., arresting its
development; (iii) alleviating a disease or disease state, i.e., causing its regression.

The term “therapeutically effective amount” refers to an amount of the compound of the present application for (i)
treating or preventing a specific disease, condition or disorder; (ii) alleviating, ameliorating or eliminating one or
more symptoms of a specific disease, condition or disorder, or (iii) preventing or delaying onset of one or more
symptoms of a specific disease, condition or disorder described herein. The amount of the compound of the present
application composing the “therapeutically effective amount” varies dependently on the compound, the disease state
and its severity, the route of administration, and the age of the mammal to be treated, but can be determined routinely
by those skilled in the art in accordance with their knowledge and the present disclosure.

The term “pharmaceutically acceptable” is used herein for those compounds, materials, compositions, and/or dosage
forms which are, within the scope of sound medical judgment, suitable for use in contact with the tissues of human
beings and animals without excessive toxicity, irritation, allergic response, or other problems or complications, and
commensurate with a reasonable benefit/risk ratio.

A pharmaceutically acceptable salt, for example, may be a metal salt, an ammonium salt, a salt formed with an
organic base, a salt formed with an inorganic acid, a salt formed with an organic acid, a salt formed with a basic or
acidic amino acid, and the like.

The term “solvate” refers to a substance formed by association of a compound with a solvent molecule.

The term “pharmaceutical composition” refers to a mixture consisting of one or more of the compounds or the salts
thereof disclosed herein and a pharmaceutically acceptable excipient. The pharmaceutical composition is intended
to facilitate the administration of the compound to an organic entity.

The term “pharmaceutically acceptable excipients” refers to those which do not have a significant irritating effect
on an organic entity and do not impair the biological activity and properties of the active compound. Suitable
excipients are well known to those skilled in the art, for example carbohydrate, wax, water-soluble and/or water-
swellable polymers, hydrophilic or hydrophobic material, gelatin, oil, solvent, water and the like.

The compounds and intermediates disclosed herein may also exist in different tautomeric forms, and all such forms
are included within the scope of the present application. The term “tautomer” or “tautomeric form” refers to
structural isomers of different energies that can interconvert via a low energy barrier. For example, a proton tautomer
(also referred to as prototropic tautomer) includes interconversion via proton transfer, such as keto-enol isomerism
and imine-enamine isomerism. A specific example of a proton tautomer is an imidazole moiety where a proton can
transfer between two ring nitrogens. A valence tautomer includes the interconversion via recombination of some
bonding electrons.

The term “antibody” is used in its broadest sense and specifically encompasses intact monoclonal antibodies,
polyclonal antibodies, multispecific antibodies (e.g., bispecific antibodies) formed from at least two intact
antibodies, multifunctional antibodies, and antibody fragments so long as they possess the desired biological
activity.

The term “humanized antibody” refers to an antibody comprising CDRs derived from a non-human antibody, and
the remainder of the antibody molecule is derived from one or more human antibodies.

The term “mutant” is used to refer to a peptide comprising an amino acid sequence derived from the amino acid
sequence of the peptide as follows: substitution of one or two or more amino acids with amino acids different from
the original peptide, deletion of one or two or more wild-type amino acids, insertion of one or two or more amino
acids that do not exist in the wild type, and/or addition of amino acids that do not exist in the wild type to the amino
terminus (N-terminus) and/or the carboxy terminus (C-terminus) of the wild type (hereinafter, collectively referred
to as “mutation”). In the present application, “insertion” may also be included in “addition”.
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The term “CDR” (complementarity-determining region), also known as “hypervariable region”, refers to each
region of an antibody variable domain which is highly variable in sequence and/or forms a structurally defined loop.
Natural four-chain antibodies typically comprise six CDRs, three in the heavy chain variable region and three in the
light chain variable region.

The term “variable region”; the antibody structural unit is composed of two pairs of polypeptide chains, each pair
having one heavy chain and one light chain, and the N-terminal domain of each chain defining a region of about
100 to 110 or more amino acids primarily responsible for antigen recognition is the variable region.

The term “Fab” means comprising the constant domain (CL) of the light chain and the first constant domain (CH1)
of the heavy chain, together with the variable domains VL (light chain variable region) and VH (heavy chain variable
region) in the light chain and heavy chain, respectively. The variable domain comprises complementarity-
determining regions (CDRs) that are involved in antigen-binding.

The term “scFv” includes the VH and VL domains of an antibody, wherein these domains are present in a single
polypeptide chain. In some embodiments, scFv further comprises a polypeptide linker between the VH and VL
domains that enables the scFv to form the required structure for antigen-binding.

The term “ECD” refers to an extracellular domain. HER receptors are receptor protein tyrosine kinases belonging
to the human epidermal growth factor receptor (HER) family and include EGFR, HER2, HER3, and HER4
receptors, wherein the HER2 receptor generally comprises an extracellular domain that may bind HER ligand, a
lipophilic transmembrane domain, a conserved intracellular tyrosine kinase domain, and a carboxy-terminal
signaling domain with several tyrosine residues that can be phosphorylated, and the extracellular domain of HER2
comprises four domains that are ECD1, ECD2, ECD3 and ECD4, respectively.

The term “antibody moiety” refers to an antibody moiety in an antibody-drug conjugate, which, in certain
embodiments, is linked to an intermediate linker moiety via a specific functional group, and the antibody moiety
can specifically bind to an antigen.

The term “linker moiety” refers to a part of the antibody-drug conjugate which links an antibody moiety with a
cytotoxic drug moiety and may be cleavable or uncleavable, wherein the cleavable linker refers to a part which may
be cleaved in a target cell so as to release the cytotoxic drug.

The term “cytotoxic drug moiety” refers to a cytotoxic drug moiety in an antibody-drug conjugate, and in certain
specific embodiments, the cytotoxic drug moiety is linked to an intermediate linker moiety via a functional group,
so that cytotoxic drug molecules can be liberated in tumor cells to exert an anti-tumor effect.

Generic term “trastuzumab” refers to a recombinant humanized monoclonal antibody that selectively acts on the
extracellular site of human epidermal growth factor receptor-4 (HER4) and can be used to treat HER2 positive
cancer, an example of which is the commercially available therapeutic monoclonal antibody product under the trade
name HERCEPTIN®.

Generic term “pertuzumab” refers to a recombinant humanized monoclonal antibody that selectively acts on the
extracellular site of human epidermal growth factor receptor-2 (HER2) and can be used to treat HER2 positive
cancer.

The term “HER2” is a second member of the EGFR family having a tyrosine kinase activity, wherein HER2
expression levels can be detected by immunohistochemical assay, HER2 positive refers to [HC3+, HER2 negative
refers to IHC1+/0, and for [HC2+, ISH assay should be performed for further clarification.

The term “cancer” refers to a physiological condition in mammals that is typically characterized by unregulated cell
growth.

The term “triple-negative breast cancer” is a breast cancer that is negative for expression of estrogen receptors,
progesterone receptors, and human epidermal growth factor receptor-2.

9 <

As used herein, unless otherwise stated, the terms “comprise”, “comprises” and “comprising” or equivalents thereof
(contain, contains, containing, include, includes, including) are open-ended statements and mean that elements,
components and steps that are not specified may be included in addition to those listed.

As used herein, unless otherwise indicated, all numbers expressing the amounts of ingredients, measurements, or
reaction conditions used herein are to be understood as being modified in all instances by the term “about”. The
term “about” when connected to a percentage may mean, for example, +£0.1%, preferably, £0.05%, and more
preferably, £0.01%.

Unless otherwise specified clearly herein, singular terms encompass plural referents, and vice versa. Similarly,
unless otherwise specified clearly herein, the word “or” is intended to include “and”.

As used herein, the percent identity (degree of homology) between sequences can be determined by comparing the
two sequences, for example, using freely available computer programs (e.g., BLASTp or BLASTn with default
settings) typically used for this purpose on the World Wide Web (e.g., www.ncbi.nlm.nih.gov).

DETAILED DESCRIPTION
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For clarity, the present application is further described with the following examples, which are, however, not
intended to limit the scope of the present application. The reagents used herein are commercially available and can
be used without further purification.

Trastuzumab and Pertuzumab used in the examples of the present application were prepared according to the
conventional methods for antibodies, wherein vectors were constructed first, and eukaryotic cells were transfected
and then purified for expression, with the sequence of Trastuzumab being referenced to WHO DRUG
INFORMATION INN RL78, and the sequence of Pertuzumab being referenced to the examples of W0O0100245.
DS-8201 is the active ingredient of Enhertu, a commercially available formulation from Daiichi Sankyo Co., Ltd,
and has the same structure as Trastuzumab-DXD prepared in the present application (see Example 15 for structure).

Example 1. Construction, Expression and Purification of Anti-Her2 scFv-Fc and Variants Thereof

In constructing anti-Her2 scFv-Fc, human [gG1 was used as the Fc portion, and the variable region sequence of the
anti-Her2 arm was a sequence based on the monoclonal antibody Herceptin®. The light and heavy chain variable
regions of the monoclonal antibody Herceptin® were linked in series by a designed linker 1 (i.e., (GGGGS)3) to
form anti-Her2 scFv-Fc (SEQ ID NO: 1), the amino acid sequence of which is as follows:
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTI
SADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSGGGGSGGGGSGGGGSDI
QMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLYSGVPSRFSGSRSGTDFTL
TISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK.

Further, point mutations were constructed in the anti-Her2 scFv-Fc sequence to construct the following variants:

anti-Her2-scFv-VL-F53Y-Fc (SEQ ID NO: 3): derived from wild-type anti-Her2 scFv-Fc, with an F53Y mutation
in the VL region; the amino acid sequence is as follows:
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTI
SADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSGGGGSGGGGSGGGGSDI
QMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASYLYSGVPSRFSGSRSGTDFTL
TISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK.

anti-Her2-scFv-VL-F53A-Fc (SEQ ID NO: 5): derived from wild-type anti-Her2 scFv-F¢, with an F53 A mutation
in the VL region; the amino acid sequence is as follows:
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTI
SADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDY WGQGTLVTVSSGGGGSGGGGSGGGGSDI
QMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASALYSGVPSRFSGSRSGTDFTL
TISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK.

anti-Her2-scFv-VL-F53R-Fc (SEQ ID NO: 7): derived from wild-type anti-Her2 scFv-Fc, with an F53R mutation
in the VL region; the amino acid sequence is as follows:
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTI
SADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDY WGQGTLVTVSSGGGGSGGGGSGGGGSDI
QMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASRLYSGVPSRFSGSRSGTDFTL
TISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK.

anti-Her2-scFv-VH-K30E-Fc (SEQ ID NO: 9): derived from wild-type anti-Her2 scFv-Fc, with a K30E mutation
in the VH region; the amino acid sequence is as follows:
EVQLVESGGGLVQPGGSLRLSCAASGFNIEDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTI
SADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDY WGQGTLVTVSSGGGGSGGGGSGGGGSDI
QMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY QQKPGKAPKLLIYSASFLYSGVPSRFSGSRSGTDFTL
TISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK.
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The DNA sequences of anti-Her2 scFv-Fc¢ and the variants thereof (SEQ ID NOs: 2, 4, 6, 8, and 10) were synthesized
and each cloned into the pcDNA3.1 expression vector. The expression vector of anti-Her2 scFv-Fc or the variants
thereof was transfected into ExpiCHO cells (CHO-S, Thermo) by using an ExpiCHO™ expression kit (Thermo
Fisher, Cat. No. A29133). The cells were cultured in ExpiCHO expression medium in a humidified atmosphere in
an incubator at 37 °C with 8% CO»> on an orbital shaker spinning at 130 rpm. The culture supernatant was collected,
and protein purification was performed using protein A magnetic beads (Genscript, Cat. No. L00273). The protein
concentration was measured using a UV-Vis spectrophotometer (NanoDrop lite, Thermo Scientific).

Table 1: Sequence information about anti-Her2 scFv-Fc and the variants thereof

Amino acid Encoding DNA L
Mutation site in
Name sequence sequence variable region
(SEQ ID NO) (SEQ ID NO)

anti-Her2 scFv-Fc 1 2 None
anti-Her2-scFv-VL-F53Y-F¢ 3 4 F53Y
anti-Her2-scFv-VL-F53A-Fc 5 6 F53A
anti-Her2-scFv-VL-F53R-Fc 7 8 F53R
anti-Her2-scFv-VH-K30E-Fc 9 10 K30E

Example 2. Aggregate Verification and Human Her2 Antigen-Binding Assay of Anti-Her2 scFv-Fe and
Variants Thereof

For the expressed and purified anti-Her2 scFv-Fc and variants thereof, the affinity of the test molecules for human
Her?2 protein was determined by Biacore T200 (GE) as follows:

an amount of anti-Her2 scFv-Fc or a variant thereof was captured by a chip conjugated to Anti-hlgG, and then an
antigen human HER?2 protein (Sino Biological, Cat. No. 10004-HO8H) was allowed to flow over the chip surface.
The response signals were detected in real time using Biacore T200, and association and dissociation curves were
obtained. The buffer used in the experiment was Biacore universal buffer (137 mM NaCl, 2.7 mM KCI, 10 mM
Na>HPO4-12H>0, 1.8 mM KH>PO4, 0.05% surfactant P20 (GE, Cat. No. BR-1000-54), pH 7.4). Anti-hlgG
(captured by human antibody capture kit, GE, Cat. No. 29-2346-00) was conjugated to a CM5 chip surface at a
response value of up to about 9000 RU, and the response value after anti-Her2 scFv-Fc or a variant thereof captured
was about 200 RU. Then the signal values of the interaction of different concentrations of human HER2 protein
(100 nM, 50 nM, 25 nM, 12.5 nM, 6.25 nM, and 3.125 nM) with anti-Her2 scFv-Fc or the variant thereof were
measured. The flow rate in the flow cell was at 50 uL/min, the association was performed for 240 s, the dissociation
was performed for 1400 s, the regeneration was performed using 3 M MgCl, (GE) for 60 s, and the baseline was
stable. Results were obtained by calculation according to the affinity and kinetics 1:1 binding mode in biacore
evaluation software. The affinity of anti-Her2 scFv-Fc or the variants for the antigen human Her2 protein is shown
in Table 2. Compared to anti-Her2 scFv-Fc¢ (KD = 0.77 nM), F53A mutation had a greater effect on the binding
affinity of the variant anti-Her2-scFv-VL-F53A-Fc (KD = 1.26 nM) for the antigen human Her?2 protein. The variant
anti-Her2-scFv-VL-F53Y-Fc (KD = 0.8 nM) and anti-Her2 scFv-Fc (KD =0.77 nM) showed similar binding affinity
for the antigen human Her2 protein. The variant anti-Her2-scFv-VH-K30E-Fc has a binding KD 0f 0.54 nM for the
antigen human Her2 protein. It is known that the introduction of mutations F53Y and K30E does not reduce the
binding affinity for the antigen human Her2 protein.

Components of anti-Her2 scFv-Fc or the variants thereof were separated by gel column chromatography, wherein
the components were eluted out in descending order according to their molecular weights. The gel chromatography
column used was an ACQUITY UPLC Protein BEH SEC Column 200 A, 1.7 um, 4.6 x 300 mm, and the column
temperature was at 25 °C. The mobile phase was 50 mmol/L phosphate-buffered saline-200 mmol/L sodium chloride
at pH 7.0 (2.33 g of sodium dihydrogen phosphate dihydrate, 12.53 g of disodium hydrogen phosphate
dodecahydrate and 11.69 g of sodium chloride were weighed into about 800 mL of ultrapure water and completely
dissolved by stirring; ultrapure water was added until the volume reached 1000 mL; the mixture was well mixed
and then filtered through a 0.22 pm filter membrane). The sample was diluted with the mobile phase to obtaina 10
mg/mL test solution, 2 pL of which was precisely measured out and injected into a liquid chromatograph (adjusting
the volume of injection so that 20 pg of protein was injected if the sample concentration was less than 10 mg/mL)
for detected at 280 nm. The flow rate was at 0.30 mL/min, and isocratic elution was performed for 15 min. Data
was processed, and the results were quantitatively analyzed using the area normalization method. The peak area
percentages for the aggregate, immunoglobulin monomer and low molecular weight impurities were calculated. The
aggregate peak appeared before the main peak, which represents the immunoglobulin monomer, and the low
molecular weight impurity peaks appeared after the main peak. The main peak and aggregate content percentages
in anti-Her2 scFv-Fc or the variants thereof are shown in Table 2. The variants anti-Her2-scFv-VL-F53Y-Fc and
anti-Her2-scFv-VH-K30E-Fc¢ have significantly reduced aggregate, wherein the aggregate content was reduced
from 6.31% (in anti-Her2 scFv-Fc) to 4.94% and 3.39%, respectively.

Table 2: Aggregate content and binding affinity of anti-Her2 scFv-Fc and variants thereof for antigen Her2
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Nam anti-Her2 | anti-Her2-scFv- | anti-Her2-scFv- | anti-Her2-scFv- an;—H\e;rIi—

© scFv-Fc VL-F53Y-Fc | VL-F53A-Fc | VL-F53R-Fc setv-vai-

K30E-F¢
Aggregate 6.31% 4.94% 6.96% 7.83% 3.39%
Monomer 93.43% 94.83% 92.80% 91.90% 96.32%
Low molecular 0.25% 0.24% 0.23% 0.26% 0.28%

weight fragments

An“(glz%?erz 0.77 M 0.8 1M 1.26 nM Not measured 0.54 nM

Example 3. Construction, Expression and Purification of Anti-Her2 Bispecific Antibodies

Anti-Her2 bispecific antibodies were produced as human IgG1 by knobs-into-holes (Ridgway, et al., 1996) Fc
engineering. H435R and Y436F mutations (Jendeberg et al., 1997) were designed in the Fc region sequence of one
heavy chain to reduce the affinity of Fc for protein A, which was favorable for removing the homodimers formed
during the assembly of bispecific antibodies in the protein A affinity purification (Patent US5945311A). It can be
seen from Example 2 that anti-Her2-scFv-VL-F53Y-Fc mutation and anti-Her2-scFv-VH-K30E-Fc¢ mutation could
significantly reduce the anti-Her2-scFv aggregate while the affinity for Her2 antigen remained unchanged. The
antigen-binding domain of one anti-Her2 arm of the anti-Her2 bispecific antibodies in this Example was in scFv
(VH-linker-VL structure) form, and the variable region sequences comprised a mutation K30E (b-anti-Her2-scFv-
VH-K30E-Fc¢, SEQ ID NO: 21), a mutation F53Y (b-anti-Her2-scFv-VL-F53Y-Fc, SEQ ID NO: 23), or both of the
point mutations (anti-Her2-scFv-VH-K30E-VL-F53Y-Fc, SEQ ID NO: 11). The antigen-binding domain of another
anti-Her2 arm of the anti-Her2 bispecific antibodies in this Example was in Fab form, including anti-Her2-domain2-
HC-Fc (SEQ ID NO: 13) and anti-Her2-domain2-L.C (SEQ ID NO: 15). Additionally, an anti-Her2 bispecific
antibody without mutations was constructed in scFv form (VH-linker-VL structure or VL-linker-VH structure) as a
control.

Table 3: Sequence information about anti-Her2 bispecific antibodies

Nucleotide

sequence
(SEQ ID NO)

Amino acid sequence
(SEQ ID NO)

DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWY
QQKPGKAPKLLIYSASFLYSGVPSRFSGSRSGTDFTL
TISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKGGS
GGGSGGGSGGGSGGGSGEVQLVESGGGLVQPGGSL
RLSCAASGFNIKDTYTHWVRQAPGKGLEWVARIYPT
NGYTRYADSVKGRFTISADTSKNTAYLQMNSLRAE
DTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSAA
EPKSSDK THTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL
TKNQVSLICLVKGFYPSDIAVEWESNGQPENRYMT
WPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK  (SEQ ID NO: 17)

EVQLVESGGGLVQPGGSLRLSCAASGFTFTDYTMD
WVRQAPGKGLEWVADVNPNSGGSIYNQRFKGRFTL
SVDRSKNTLYLQMNSLRAEDTAVYYCARNLGPSFY
FDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL

Name Composition

anti-Her2-scFv-

VL-VH-Fc 18

Expi
Her2-1

anti-Her2-
domain2-HC-
Fe-2

QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKV
DKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK

EYKCKVSNKALPAPIEKTISKAKGQPREPQVYVYPP

SRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFALVSKLTVDKSRWQQGNVES

CSVMHEALHNRFTQKSLSLSPG (SEQ ID NO: 19)

20
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anti-Her2-
domain2-LC

DIQMTQSPSSLSASVGDRVTITCKASQDVSIGVAWY
QQKPGKAPKLLIYSASYRYTGVPSRFSGSGSGTDFTL
TISSLQPEDFATYYCQQYYIYPYTFGQGTKVEIKRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

(SEQ ID NO: 15)

16

Expi
Her2-2

anti-Her2-scFv-
VH-K30E-VL-
F53Y-Fc

EVQLVESGGGLVQPGGSLRLSCAASGFNIEDTYIHW
VRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTIS
ADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFY
AMDYWGQGTLVTVSSGGGGSGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVA
WYQQKPGKAPKLLIYSASYLYSGVPSRFSGSRSGTD
FTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK
GEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCREE
MTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV
MHEALHNHYTQKSLSLSPGK  (SEQ ID NO: 11)

12

anti-Her2-
domain2-HC-Fc¢

EVQLVESGGGLVQPGGSLRLSCAASGFTFTDYTMD
WVRQAPGKGLEWVADVNPNSGGSIYNQRFKGRFTL
SVDRSKNTLYLQMNSLRAEDTAVYYCARNLGPSFY
FDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKV
DKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPS
REEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVES
CSVMHEALHNRFTQKSLSLSPGK (SEQ ID NO: 13)

14

anti-Her2-
domain2-LC

DIQMTQSPSSLSASVGDRVTITCKASQDVSIGVAWY
QQKPGKAPKLLIYSASYRYTGVPSRFSGSGSGTDFTL
TISSLQPEDFATYYCQQYYIYPYTFGQGTKVEIKRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

(SEQ ID NO: 15)

16

Expi
Her2-3

b-anti-Her2-
scFv-VH-K30E-
Fc

EVQLVESGGGLVQPGGSLRLSCAASGFNIEDTYIHW
VRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTIS
ADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFY
AMDYWGQGTLVTVSSGGGGSGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVA
WYQQKPGKAPKLLIYSASFLYSGVPSRFSGSRSGTD
FTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK
GEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCREE
MTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV

22

MHEALHNHYTQKSLSLSPGK  (SEQ ID NO: 21)
anti-Her2- .
e ke | SEQIDNO: 13 14
anti-Her2- SEQ ID NO: 15 16

domain2-LC
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EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW
VRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTIS
ADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFY
AMDYWGQGTLVTVSSGGGGSGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVA
WYQQKPGKAPKLLIYSASYLYSGVPSRFSGSRSGTD
oVl ps3y. | FTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK
;CC V-VL-ES3Y- | GppKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
Expi MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
Her2-4 AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISK AKGQPREPQVYTLPPCREE
MTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV
MHEALHNHYTQKSLSLSPGK  (SEQ ID NO: 23)
anti-Her2-
dommaios HC-Fe | SEQIDNO: 13 14

anti-Her2-
domain2-LC SEQ ID NO: 15 16
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHW
VRQAPGKGLEWVARIYPTNGYTRYADSVKGRFTIS
ADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFY
AMDYWGQGTLVTVSSGGGGSGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVA
WYQQKPGKAPKLLIYSASFLYSGVPSRFSGSRSGTD
anti-Her2-scFv- | FTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIK
VH-VL-Fc¢ GEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
Expi MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
Her2-5 AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCREE
MTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSV
MHEALHNHYTQKSLSLSPGK  (SEQ ID NO: 25)

SEQ ID NO: 13 14

b-anti-Her2-
24

26

anti-Her2-
domain2-HC-Fc¢

anti-Her2- .
domain2-LC SEQ ID NO: 15 16

The DNA sequences of anti-Her2 bispecific antibodies (SEQ ID NOs: 12, 14 and 16) were synthesized and each
cloned into the pcDNA3.1 expression vector. The expression vectors of anti-Her2-scFv-VH-K30E-VL-F53Y-F¢
(SEQ ID NO: 11), anti-Her2-domain2-HC-Fc¢ (SEQ ID NO: 13) and anti-Her2-domain2-LC (SEQ ID NO: 15) were
co-transfected into ExpiCHO cells in a transfection ratio of 1:1:1.5 using a CHOgro® high yield expression system
(Cat. No. MIR 6270). The transfection density was 6 x 10° cells/mL. The medium was CHOgro® expression
medium (Cat. No. MIR 6200, manufacturer; Mirus). The culture was continued until day 10 after transfection, and
the cell culture supernatant was collected by centrifugation. Protein purification was performed using protein A
magnetic beads (Genscript, Cat. No. L00273). The protein concentration was measured using a UV-Vis
spectrophotometer (NanoDrop lite, Thermo Scientific). This sample was designated as Expi Her2-2. With reference
to this method, other bispecific antibodies, Expi Her2-1, Expi Her2-3, Expi Her2-4, and Expi Her2-5, were obtained
by expression and purification.

Example 4. Preparation and Verification of Fucose Knockout Bispecific Antibodies

The interaction of [gG1 with FcgRIlla can be improved by knocking out the fucose expression-related gene FUTS,
and thereby the ADCC of the antibody is enhanced (Shields et al., 2002; Yamane-Ohnuki et al., 2004). In this
example, fucose knockout anti-Her2 bispecific antibodies were prepared using FUT8- knockout CHO-S cells
(designated as CHO FUTS-/- cells). The DNA sequences of anti-Her2 bispecific antibodies (SEQ ID NOs: 12, 14
and 16) were synthesized and each cloned into the pcDNA3.1 expression vector, respectively. The expression
vectors of anti-Her2-scFv-VH-K30E-VL-F53Y-Fc¢, anti-Her2-domain2-HC-Fc¢ and anti-Her2-domain2-LC were
co-transfected into the FUTS8- knockout CHO-S cells in a transfection ratio of 1:1:1.5 using a CHOgro® high yield
expression system (Cat. No. MIR 6270). The transfection density was 6 x 10° cells/mL. The medium was CHOgro®
expression medium (Cat. No. MIR 6200, manufacturer: Mirus). The culture was continued until day 10 after
transfection, and the cell culture supernatant was collected by centrifugation. Protein purification was performed
using protein A magnetic beads (Genscript, Cat. No. L00273). The protein concentration was measured using a UV-
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Vis spectrophotometer (NanoDrop lite, Thermo Scientific). This sample was designated as 23C2 Her2-2. With
reference to this method, the sequences of Expi Her2-1, Expi Her2-3, Expi Her2-4, and Expi Her2-5 were expressed
in the CHO FUTS-/- cells to obtain corresponding fucose knockout anti-Her2 bispecific antibodies 23C2 Her2-1,
23C2 Her2-3, 23C2 Her2-4, and 23C2 Her2-5.

The anti-Her?2 bispecific antibody samples expressed by the CHO FUTS8-/- cells and CHO-S cells were processed
using a GlycoWorks RapiFluor-MS N-Glycan kit (Waters, Milford, Mass., USA). The N-glycans were released
from protein and labeled. After column chromatography separation, analysis was performed using an FLR detector
(Waters, Milford, Mass., USA), and the structure and content of N-glycan could be obtained. The glycan content
percentages are shown in Table 4. In the normal anti-Her2 bispecific antibody Expi HER2-2, the percentage of de-
fucosylated glycans was 21.85%, and in the anti-Her2 bispecific antibody 23C2 HER2-2 expressed by FUTS-
knockout CHO-S cells, the percentage of de-fucosylated glycans was 99.40%.

Table 4: Glycan content analysis of anti-Her2 bispecific antibodies

Content (%)
Component name -
Expi HER2-2 23C2 HER2-2
A1(M3B) 1.81 9.84
A1G(4)1 0.16 0.17
A2 1.14 70.33
A2[3]G(4)1 / 2.34
A2[6]G(4)1 / 4.19
A2[3]BG(4)1 / 0.11
A2G(4)2 / 0.55
A2G(4)2S(3)1 / 0.21
A2G(4)25(3,3)2 / 0.46
F(6)A1G(4)1 / /
F(6)A1[3]G(4)1S(3)1 / /
F(6)Al 1277 /
F(6)A2 60.69 0.60
F(6)A2[3]G(4)1 1.20 /
F(6)A2[6]G(4)1 0.70 /
F(6)A2G(4)2 / /
F(6)A2G(4)2S(3)1 / /
M3 / 0.26
M4 / 0.07
M4A1G(4)1 / 0.36
M4 D1 / 0.08
M5 12.31 5.67
MS5A1G(4)1 / 0.05
M6 D1 2.11 0.75
M6 D3 0.73 0.18
M7 D1 0.80 0.44
M8 0.20 0.15
De-fucosylated glycans 21.85 99.40
Di-sialylated glycans / 0.46
High mannose glycans 20.07 7.24
Mono-sialylated glycans 0.18 0.21
Non-sialylated glycans 99.82 99.33

Example 5. Aggregate Verification of Bispecific Antibodies
This example relates to aggregate verification of anti-her2 bispecific antibodies 23C2 Her2-1, 23C2 Her2-2,23C2
Her2-3, 23C2 Her2-4, and 23C2 Her2-5.

The anti-her2 bispecific antibodies were separated by gel column chromatography, and the aggregate content was
verified, wherein the components were eluted out in descending order according to their molecular weights. The gel
chromatography column used was an ACQUITY UPLC Protein BEH SEC Column 200 A, 1.7 um, 4.6 x 300 mm,
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and the column temperature was at 25 °C. The mobile phase was 50 mmol/L phosphate-buffered saline-200 mmol/L
sodium chloride at pH 7.0 (2.33 g of sodium dihydrogen phosphate dihydrate, 12.53 g of disodium hydrogen
phosphate dodecahydrate and 11.69 g of sodium chloride were weighed into about 800 mL of ultrapure water and
completely dissolved by stirring; ultrapure water was added until the volume reached 1000 mL; the mixture was
well mixed and then filtered through a 0.22 pm filter membrane). The sample was diluted with the mobile phase to
obtain a 10 mg/mL test solution, 2 uL of which was precisely measured out and injected into a liquid chromatograph
(adjusting the volume of injection so that 20 pg of protein was injected if the sample concentration was less than 10
mg/mL) for detected at 280 nm. The flow rate was at 0.30 mL/min, and isocratic elution was performed for 15 min.
Data was processed, and the results were quantitatively analyzed using the area normalization method. The peak
area percentages for the aggregate, immunoglobulin monomer and low molecular weight impurities were calculated.
The aggregate peak appeared before the main peak, which represents the immunoglobulin monomer, and the low
molecular weight impurity peaks appeared after the main peak.

Table 5: Aggregate content of anti-Her2 bispecific antibodies
Sample name | Aggregate | Monomer | Low molecular weight fragments
23C2 Her2-2 | 8.51% 91.02% 0.47%
23C2 Her2-1 | 19.55% 80.05% 0.40%

The results show that after scFVs were assembled into bispecific antibodies, the assembled bispecific antibodies
still produced a large amount of aggregate; however, the aggregate content in the bispecific antibodies can be
reduced by introducing mutations. The aggregate content in 23C2 Her2-2 can be reduced to 8.51% compared to that
in 23C2 Her2-1 comprising no mutation (Table 5).

Example 6. Antigen-Binding Assay of Anti-Her2 Bispecific Antibodies

For the expressed and purified anti-Her2 bispecific antibodies, the affinity of the test molecules for HER2 protein
was determined by Biacore T200 (GE) as follows:

An amount of an anti-Her?2 bispecific antibody was captured by a chip coupled to Anti-hlgG, and then human Her?2
(Sino Biological, Cat. No. 10004-HO8H) was allowed to flow over the chip surface. The response signals were
detected in real time using Biacore T200, and association and dissociation curves were obtained. The buffer used in
the experiment was Biacore universal buffer (137 mM NaCl, 2.7 mM KCI, 10 mM Na>HPO4-12H»0, 1.8 mM
KH>PO4, 0.05% surfactant P20, pH 7.4). Anti-hlgG (captured by human antibody capture kit, GE, Cat. No. 29-
2346-00) was conjugated to a CM5 chip surface at a response value of up to about 9000 RU, and the response value
of'the captured anti-Her2 bispecific antibody was about 200 RU. Then the signal values ofthe interaction of different
concentrations of Her2 protein (100 nM, 50 nM, 25 nM, 12.5 nM, 6.25 nM, and 3.125 nM) with the anti-Her2
bispecific antibody were measured. The flow rate in the flow cell was at 50 uL/min, the association was performed
for 240 s, the dissociation was performed for 1400 s, the regeneration was performed using 3 M MgCl, (GE) for 60
s, and the baseline was stable.

The results were obtained by calculation according to biacore evaluation software. The binding affinity of the anti-
Her?2 bispecific antibody 23C2 Her2-2, as well as the controls trastuzumab and pertuzumab, for antigen Her2 is
shown in Table 6. The binding KD of the anti-Her2 bispecific antibody 23C2 Her2-2 for antigen Her2 is 6.11E-10
M, the binding KD of trastuzumab for antigen Her2 is 1.22E-09 M, and the binding KD of pertuzumab for antigen
Her?2 is 2.35E-09 M. The anti-Her2 bispecific antibody 23C2 Her2-2 showed higher affinity than trastuzumab and
pertuzumab for antigen Her2.

Table 6: Affinity of anti-Her2 bispecific antibodies for human Her2 antigen

ka (1/Ms) kd (1/s) KD (M)
23C2 Her2-2 1.79E+05 1.09E-04 6.11E-10
Trastuzumab control 1736405 2 12E-04 1.22E-09
sample
Pertuzumab control 1.15E+05 2.69E-04 2.35E-09
sample

Example 7. Antigen-Binding Assay of Anti-Her2 Bispecific Antibodies

With reference to the procedures in Example 6, the affinity of the expressed and purified anti-Her2 bispecific
antibodies 23C2 Her2-1, 23C2 Her2-2, 23C2 Her2-3, 23C2 Her2-4, and 23C2 Her2-5 for HER2 protein was
determined by Biacore T200 (GE).

The result of the affinity determination of the anti-Her2 bispecific antibody 23C2 Her2-1 for the antigen human
Her?2 protein is shown in Table 7. It can be seen from the results in Tables 6 and 7 that the binding affinity of the
anti-Her2 bispecific antibodies for the antigen human Her2 protein can be improved by introducing F53Y and K30E
mutations.

Table 7: Affinity of anti-Her2 bispecific antibodies for human Her2 antigen
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Sample name 23C2 Her2-1
Antigen Her2 KD 4.02 nM

Example 8. Killing of Her2 Positive Target Cell BT474 by Anti-Her2 Bispecific Antibodies

The killing effects of the anti-Her2 bispecific antibodies on target cells (BT474 Her2+++, source: the Cell Bank of
Type Culture Collection Committee of the Chinese Academy of Sciences) were studied using NK cells provided by
human PBMCs (peripheral blood mononuclear cells), and the in vitro activity of the anti-Her2 bispecific antibodies
was assessed by ECsy value.

The specific procedures are as follows: BT474 cells were adjusted to a cell density of 3 x 10° cells/mL using 1640
medium containing 2% FBS (fetal bovine serum) and seeded in a 96-well cell culture plate (eppendorf, Cat. No.
0030730199) at 50 uL per well. Different concentrations of the anti-Her2 bispecific antibodies (1000 ng/mL, 333
ng/mL, 111 ng/mL, 37 ng/mL, 12.3 ng/mL, 4.11 ng/mL, 1.37 ng/mL, 0.46 ng/mL, 0.15 ng/mL and 0.05 ng/mL)
were prepared using 1640 medium and added to the above 96-well cell culture plate at 50 uL per well. Human
PBMCs were adjusted to a cell density of 1.5 x 10° cells/mL using 1640 medium and added at 100 uL per well. An
administration group (target cell + effector cell + antibody), a target cell group (BT474 cell), an effector cell group
(human PBMC), a target cell + effector cell group, a blank control group (medium) and a lysis solution control
group, and a target cell maximum release group (target cell + lysis solution) were set, with the effector-to-target cell
ratio being 10:1. 45 min prior to the assay, 20 uL/well of lysis solution (Promega, Cat. No. G182A) was added to
the target cell maximum release group and the lysis solution control group. After 45 min, the cell lysis rates were
measured using a CytoTox96® nonradioactive cytotoxicity assay (Promega, G1780).

Rate of lySiS (%) = (ODadministration group ~ ODtarget cell + effector cell group)/ (ODtarget cell maximum release group - ODtarget cell group) x
100%

FIG. 1 shows the killing rate of the anti-Her2 bispecific antibodies against BT474 Her2+++ tumor cells. The ADCC-
enhanced anti-Her2 bispecific antibodies (represented as 23C2 HER2-1 and 23C2 HER2-2 in FIG. 1) had better
killing effects on BT474 tumor cells than the combination of trastuzumab and pertuzumab and than the anti-Her2
bispecific antibodies (Expi HER2-1 and Expi HER2-2) expressed by CHO-S cells; wherein the ECsy of the
combination of trastuzumab and pertuzumab (1:1) is 8.627 ng/mL, the ECsy of Expi HER2-1 is 38.05 ng/mL, and
the ECsy of Expi HER2-2 is 35.17 ng/mL, so that the Expi HER2-2 is superior to Expi HER2-1; the ECsp of the
ADCC-enhanced 23C2 HER2-1 is 4.728 ng/mL, and the ECsy of ADCC-enhanced 23C2 HER2-2 is 3.658 ng/mL,
so that the ADCC-enhanced 23C2 HER2-2 is superior to 23C2 HER2-1.

Example 9. Killing of Her2 Positive Target Cell NCI-N87 by Anti-Her2 Bispecific Antibodies

The killing effects of the anti-Her2 bispecific antibodies on target cells (NCI-N87 Her2++, source: the Cell Bank
of Type Culture Collection Committee of the Chinese Academy of Sciences) were studied using NK cells provided
by human PBMCs (peripheral blood mononuclear cells), and the in vitro activity of the anti-Her2 bispecific
antibodies was assessed by ECs value.

The specific procedures are as follows: NCI-N87 cells were adjusted to a cell density of 3 x 10° cells/mL using
1640 medium containing 2% FBS (fetal bovine serum) and seeded in a 96-well cell culture plate (eppendorf, Cat.
No. 0030730199) at 50 pL per well. Different concentrations of the anti-Her?2 bispecific antibodies or control drugs
(8.1 nM, 2.7 nM, 0.9 nM, 0.3 nM, 0.1 nM, 0.03 nM, 0.01 nM, 0.003 nM, 0.001 nM and 0.0004 nM) were prepared
using medium for experiment and added to the above 96-well cell culture plate at 50 puL per well. Human PBMCs
were adjusted to a cell density of 1.5 x 10° cells/mL using medium for experiment and added at 100 uL per well.
An administration group (target cell + effector cell + antibody or control drug), a target cell group (NCI-N87 cell),
an effector cell group (human PBMC), a target cell + effector cell group, a blank control group (medium) and a lysis
solution control group, and a target cell maximum release group (target cell + lysis solution) were set, with the
effector-to-target cell ratio being 10:1. 45 min prior to the assay, 20 uL/well of lysis solution (Promega, Cat. No.
G182A) was added to the target cell maximum release group and the lysis solution control group. After 45 min, the
cell lysis rates were measured using a CytoTox96® nonradioactive cytotoxicity assay (Promega, G1780).
Trastuzumab, T-DM1 (trastuzumab-emtansine conjugate, under trade name Kadcyla®), the trastuzumab and
pertuzumab (1:1), and Expi HER2-1 were used as the control drugs.
Rate of lySiS (%) = (ODadministration group ~ ODtarget cell + effector cell group)/ (ODtarget cell maximum release group ~ ODtarget cell group) X
100%

FIG. 2 shows the killing rate of anti-Her2 bispecific antibodies against NCI-N87 tumor cells. The ADCC-enhanced
anti-Her2 bispecific antibody 23C2 HER2-2 had a better killing effect on NCI-N87 tumor cells than the combination
of trastuzumab and pertuzumab, trastuzumab, T-DM1, and Expi HER2-1; wherein the ECso of the ADCC-enhanced
23C2 HER2-2 is 0.02447 nM, the ECsp of the combination of trastuzumab and pertuzumab is 0.08267 nM, the ECsg
of Expi HER2-1 is 0.1048 nM, the ECso of T-DM1 is 0.07392 nM, and the ECsp of trastuzumab is 0.07468 nM.

Example 10. Killing of Trastuzumab-Resistant Cell JIMT-1 by Anti-Her2 Bispecific Antibodies
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The killing effects of the anti-Her2 bispecific antibodies on target cells (JIMT-1, source: AddexBio, Cat. No.
C0006005) were studied using NK cells provided by human PBMCs (peripheral blood mononuclear cells), and the
in vitro activity of the anti-Her2 bispecific antibodies was assessed by ECs value.

The specific procedures are as follows: JIMT-1 cells were adjusted to a cell density of 3 x 10° cells/mL using 1640
medium containing 2% FBS (fetal bovine serum) and seeded in a 96-well cell culture plate (eppendorf, Cat. No.
0030730199) at 50 uL per well. Different concentrations of the anti-Her2 bispecific antibodies or control drugs (8.1
nM, 2.7 nM, 0.9 nM, 0.3 nM, 0.1 nM, 0.03 nM, 0.01 nM, 0.003 nM, 0.001 nM and 0.0004 nM) were prepared using
medium for experiment and added to the above 96-well cell culture plate at 50 uL per well. Human PBMCs were
adjusted to a cell density of 1.5 x 10° cells/mL using medium for experiment and added at 100 pL per well. An
administration group (target cell + effector cell + antibody or control drug), a target cell group (BT474 cell), an
effector cell group (human PBMC), a target cell + effector cell group, a blank control group (medium) and a lysis
solution control group, and a target cell maximum release group (target cell + lysis solution) were set, with the
effector-to-target cell ratio being 20:1. 45 min prior to the assay, 20 uL/well of lysis solution (Promega, Cat. No.
G182A) was added to the target cell maximum release group and the lysis solution control group. After 45 min, the
cell lysis rates were measured using a CytoTox96® nonradioactive cytotoxicity assay (Promega, G1780).
Trastuzumab, T-DM1, the combination of trastuzumab and pertuzumab (1:1), and Expi HER2-1 were used as the
control drugs.
Rate of lySiS (%) = (ODadministration group ~ ODtarget cell + effector cell group)/ (ODtarget cell maximum release group ~ ODtarget cell group) X
100%

FIG. 3 shows the killing rate of the anti-Her2 bispecific antibodies against JIMT-1 tumor cells. The ADCC-enhanced
anti-Her2 bispecific antibody 23C2 HER2-2 had a better killing effect on JIMT-1 tumor cells than the combination
of trastuzumab and pertuzumab, trastuzumab, T-DM1, and Expi HER2-1; wherein the ECsg of the ADCC-enhanced
23C2 HER2-2 is 0.01006 nM, the ECsg of the combination of trastuzumab and pertuzumab is 0.06727 nM, the ECsg
of Expi HER2-1 is 0.08066 nM, the ECsy of T-DM1 is 0.08357 nM, and the ECsy of trastuzumab is 0.07443 nM; in
addition, the anti-Her2 bispecific antibody 23C2 HER2-2 showed a higher cell lysis rate.

Example 11. Inhibition of Proliferation of BT474 Her2+++ Tumor Cells by Anti-Her2 Bispecific Antibodies

23C2 Her2-2, trastuzumab and pertuzumab were diluted with DMEM/F12 medium (GIBCO, Cat. No. 11330-032)
containing 2% FBS (fetal bovine serum, manufacturer: GIBCO, Cat. No. 10099-141) to a final concentration of 3.2
ug/mL, and then serially diluted in a ratio of 1:1 until 9 concentrations (1.6 ug/mL, 0.8 pg/mL, 0.4 ug/mL, 0.2
ug/mL, 0.1 ug/mL, 0.05 ug/mL, 0.025 ug/mL, 0.0125 pg/mL and 0.00625 ug/mL) were obtained. BT474 Her2+++
cells growing at log phase were collected, adjusted to a density of 1 x 10° cells/mL, and plated at 100 pL per well,
and a blank well without any cells was set as a control. The above serially diluted samples were added at 50 uL per
well. The plate was incubated in an incubator at 37 °C with 5% CO- for 5 days. The culture medium was discarded,
and CCK-8 (Dojindo, Japan, Cat. No. CK04) working solution was added at 100 uL per well. The plate was
incubated for 4-5 h for color development and placed in a microplate reader (manufacturer: Thermo, Model:
VarioskanFlash). The absorbance values at a wavelength of 450 nm were read and recorded using a reference
wavelength of 630 nm. The proliferation inhibition rates against the tumor cells were calculated.

The results are shown in FIG. 4. The proliferation inhibition rate of the ADCC-enhanced anti-Her2 bispecific
antibody 23C2 Her2-2 against BT474 tumor cells is 78.38%, which is better than that of trastuzumab (54.12%) and
that of the combination of trastuzumab and pertuzumab (53.7%).

Example 12. Inhibition of NCI-N87 Her2++ Gastric Cancer Nude Mice Xenograft Tumor by Anti-Her2
Bispecific Antibodies

The in vivo efficacy of the anti-Her2 bispecific antibodies was assessed in a mouse xenograft model using NCI-
N87 Her2++ gastric cancer cells (the Cell Bank of Type Culture Collection Committee of the Chinese Academy of
Sciences). NCI-N87 Her2++ gastric cancer cells were prepared at a concentration of 5 x 107 cells/mL and
inoculated into nude mice (from Changzhou Cavens Laboratory Animal Ltd., 14-17 g, male, housed in an SPF
environment) at the right side armpit at 0.1 mL/mouse. The diameter of the nude mouse xenograft tumor was
measured using a vernier caliper, and the animals were randomized into 5 groups when the tumors grew to 100—
250 mm?:;

Group 1: control

Group 2: Expi Her2-1, 10 mg/kg

Group 3: 23C2 Her2-2, 5 mg/kg

Group 4: 23C2 Her2-2, 10 mg/kg

Group 5: Per + Tra (the combination of trastuzumab and pertuzumab), 5 mg/kg + 5 mg/kg

Each administration group was intravenously injected with a corresponding dose of the drug twice a week for
about 3 consecutive weeks (6 injections). Each group was dosed at 10 mL/kg except that the two drugs in group 5
(the combination group) were each administered at 5 mL/kg. Group 1 was dosed i.v. with PBS (Hyclone; Cat. No.
sh30256.01) at 10 mL/kg at the same time. In the combination group, trastuzumab was administered at least 30
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min after pertuzumab was administered.

The anti-tumor effects of the test drugs were dynamically monitored by measuring the tumor volume. The tumor
volume was measured 2-3 times a week, and meanwhile the mice were weighed; the data were recorded. The
general behavior of the mice was observed every day.

Detection index:

Tumor volume (TV), calculated as follows: TV = 1/2 x a x b?, where a and b represent the length and width of the
tumor, respectively.

In this experiment, administration was started on d0 and performed 6 times (on d0, d3, d7, d10, d14 and d17). By
d21 of the experiment, no animals died. The mean body weight of the mice in each group showed an upward trend
(FI1G.6). The drugs had no significantly toxic effect.

By d21, the effect of each test sample of group 2 (10 mg/kg), group 3 (5 mg/kg), group 4 (10 mg/kg), and Per +
Tra combination group (5 mg/kg + 5 mg/kg) on the volume of NCI-N87 gastric cancer nude mouse xenograft
tumor is shown in Table 8 and FIG. 5. 23C2 Her2-2 group (10 mg/kg) had a better inhibitory effect on the NCI-
N87 gastric cancer nude mouse xenograft tumor than Expi Her2-1 (10 mg/kg) and the Per + Tra combination
group (5 mg/kg + 5 mg/kg).
Table 8: Effects of anti-HER2 bispecific antibodies on NCI-N87 gastric cancer nude mouse xenograft tumor
volume (mean + SD)

Number of 3

Groups Dosek R(;)ut.e .of . animals (mice) TV (mm°)
(mg/kg)  administration ™ Ty 40 |33l [do a2 |di5 [di8 a2l

Control |- iv. 6 6 204:£40(284458|363-£78|481+109|586:£161]|724+261|808+241|863+251
U T iv. 6 |6 204+23(235646(207435(179430 195424 [204+44 |195+50 |178+35
23C2 .
e |3 iv. 6 6 204431|246437(250447(277+67 318179 348486 |353484 [358+101
12&3;:?222 10 iv. 6 6 204:+44(201439|154430( 136433 [1514£35 |173+46 165435 |144+29
PertTra |5+5 iv. 6 6 204+£34(224+48|199:£50(202465 [205+45 |231493 [218+94 [218+91

Example 13 Synthesis of MC-GGFG-DXD




32

@) H O @) H @)
oA~ N Ao Ay NLo R T N
N O N ~ HO _iq 07 NN VO
. Pyridine, THF O H \8/ U O H/E/ ~ LO
I Lead tetraacetate . NaOH, H,0, DME . o[
Step 1 i Step 2 i

SMs Ac

HATLU, DTPEA, DMF

@] H 0
J(
Pd/C O. 7 ”/\ngo\/u\OH

H2, ethanol,

ethyl acetate O + Step 4
Step 3
Cs SM4
@) H @)
PN N_o N
Oy O PN
o '
O THF
Step 5
Dg Es
0 @)
H\)J\ H /\/\/EN\)J\N/IN H
\ N \ " N o L
\ H O#~N ~ NH
0% ™~0OH
HATU, DTPEA, DMF
Step 6 MC-GGFG-DXD

Step 1 Synthesis of A5 (({N-[(9H-fluoren-9-ylmethoxy)carbonyl]glycyl }amino) methyl acetate)

20 g of SM5 (N-[(9H-fluoren-9-ylmethoxy)carbonyl]glycylglycine) was weighed into a 1 L three-necked flask, 300
mL of tetrahydrofuran and 100 mL of toluene were added, and the mixture was stirred uniformly and then added
with 30 g of lead tetraacetate and 5.4 g of pyridine. The mixture was heated to 65 °C and reacted for 4 h. The
reaction solution was cooled to room temperature and the solid was filtered off. The organic phase was concentrated
to dryness at 40 °C. 300 mL of ethyl acetate and 300 mL of water were added to the concentrated dry organic phase.
The organic phase was stirred for 20 min. The ethyl acetate phase was separated off. 100 mL of a saturated sodium
chloride solution was added to the ethyl acetate phase, and the mixture was stirred for 20 min. The ethyl acetate
phase was separated off and concentrated to dryness. The concentrate was subjected to silica gel column
chromatography (petroleum ether:ethyl acetate = 1: 1) to obtain 13 g of AS. The yield was 63%. ESI-MS:m/z=391.1
[M+Na]".

Step 2 Synthesis of B5 ([({N-[(9H-fluoren-9-ylmethoxy)carbonyl]glycyl }amino)methoxy]benzyl acetate)

1.0 g of A5 was weighed into a 250 mL single neck flask, 15 mL of DME (ethylene glycol dimethyl ether) was
added, 0.897 g benzyl glycolate was added, and the mixture was cooled to 0 °C in an ice-water bath. A solution was
prepared from 0.27 mL of water and 0.108 g of NaOH. The prepared NaOH solution was added into the reaction
solution. After 1 h of reaction at 0 °C, 0.078 g of glacial acetic acid was added to the reaction solution. 100 mL of
water and 100 mL of ethyl acetate were added, the mixture was stirred for 20 min at room temperature, and the
organic phase was separated off and concentrated to dryness. The reaction solution was subjected to silica gel
column chromatography (petroleum ether:ethyl acetate = 1:1) to obtain 0.68 g of B5. The yield was 53%. ESI-
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MS:m/z=497.1 [M+Na]".
Step 3 Synthesis of C5 ([({N-[(9H-fluoren-9-ylmethoxy)carbonyl]glycyl}amino)methoxylacetic acid)

0.68 g of B5 was weighed into a 250 mL hydrogenation flask, 20 mL of ethanol and 10 mL of ethyl acetate were
added, and 0.34 g wet palladium on carbon (palladium content 10%) was added. The reaction solution was purged
with hydrogen through the hydrogen balloon. The reaction system was reacted at room temperature for 1 h. The
palladium on carbon was filtered off with celite. The filtrate was concentrated to dryness at 40 °C. 425 mg of C5
was obtained. The yield was 77%. ESI-MS:m/z=407.1 [M+Na]".

Step 4 Synthesis of D5 ([({N-[(9H-fluoren-9-ylmethoxy)carbonyl]glycyl}amino)methoxylacetyl-N-[(2-{[(1S,95)-
9-ethyl-5-fluoro-9-hydroxy-4-methyl-10,13-dioxo0-2,3,9,10,13,15-hexahydro-1H,12H-
benzo[de]pyrano[3',4":6'7'|indolizino[ 1,2-b]quinolin- 1-yl]amino}-2-oxoethoxy)methyl]|glycinamide)

50 mg of SM4 (exatecan mesylate) and 50 mg of C5 were weighed into a 100 mL single-neck flask, 2 mL of DMF
(N,N-dimethylformamide) was added, the reaction system was cooled to 0 °C, and 54 mg of HATU (2-(7-
azabenzotriazol-1-y1)-N,N,N' N'-tetramethyluronium hexafluorophosphate) and 30 mg of DIEA (N,N-
diisopropylethylamine) were added. The reaction system was warmed to room temperature. The reaction system
was reacted at room temperature for 3 h. 100 mL of dichloromethane and 100 mL of water were added. The organic
phase was stirred for 20 min. The organic phase was separated off and concentrated to dryness. The reaction solution
was subjected to silica gel column chromatography (dichloromethane:methanol = 10:1) to obtain 88 mg of D5. The
yield was 84%. ESI-MS:m/z=802.4 [M+H]".

Step 5 Synthesis of E5 ({[(glycyl)amino]methoxy}acetyl-N-[(2-{[(1S,95)-9-ethyl-5-fluoro-9-hydroxy-4-methyl-
10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6'7'|indolizino[ 1,2-b]quinolin-1-yl]amino} -
2-oxoethoxy)methyl]|glycinamide)

78 mg of D5 was weighed into a 100 mL single-neck flask, 4 mL of tetrahydrofuran was added, the reaction system
was cooled to 0 °C and 78 mg of ethylenediamine was added. The reaction system was warmed to room temperature.
The reaction system was reacted for 5 h. The reaction solution was concentrated to dryness at 40 °C. 55 mg of E5
was obtained. The yield was 98%. ESI-MS:m/z=580.3 [M+H]".

Step 6 Synthesis of MC-GGFG-DXD

55 mg of E5 was weighed into a 100 mg single-neck flask, 2 mL of N,N-dimethylformamide was added, 48 mg of
MC-GGF-OH (maleimidocaproyl-glycyl-glycyl-phenylalanine) was added, and the reaction system was cooled to
0 °C. 54 mg of HATU was added and 30 mg of DIEA was added. The reaction system was warmed to room
temperature. The reaction system was reacted for 1 h. 100 mL of ethyl acetate and 100 mL of water were added
thereto, and the mixture was stirred for 20 min. The organic phase was separated off. The organic phase was
concentrated to dryness at 40 °C. The reaction solution was subjected to silica gel column chromatography (ethyl
acetate:methanol = 10:1) to obtain 26 mg of MC-GGFG-DXD. The yield was 27%. ESI-MS: m/z=1034.51
([M+H]"). 'H-NMR (500 MHz, DMSO-ds) 8.62 (1H, t, J=6.5Hz), 8.50 (1H, d, J=9.0Hz), 8.29 (1H, t, J=6.0Hz),
8.12 (1H, d, J=8.0Hz), 8.06 (1H, t, J=6.0Hz), 8.00 (1H, t, J=6.0Hz), 7.76(1H, d, J=11Hz), 7.30(1H, s), 7.25~7.15
(5H, m), 6.90 (2H,s), 6.52 (1H,brs), 5.61~5.57 (1H,m), 5.42~5.40 (2H, m), 5.19~5.16 (2H, m), 4.64 (2H, d,
J=7.0Hz), 4.49~4.44 (1H, m), 4.05~4.01 (2H, m), 3.76~3.51 (6H, m), 3.37~3.32(2H, m), 3.21~3.11 (2H, m), 3.02
(1H,dd,J=4.5,14.0), 2.77 (1H,dd,J=9.5,13.5), 2.37 (3H, s), 2.21~2.15(2H, m), 2.09 (2H, t, ]=7.5Hz), 1.91~1.81 (2H,
m), 1.49~1.42 (4H, m), 1.20~1.14 (2H, m), 0.87 (3H, t, J=6.5Hz).

Example 14 Synthesis of Deuterated MC-GGFG-DXD (MC-GGFG-DDDXD), Deuterated DXD (DDDXD)
and DXD
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Step 1 Synthesis of intermediate A

80 g of ethyl diazoacetate was placed in a 3 L single-neck flask under nitrogen atmosphere, and 800 mL of
dichloromethane and 800 mL of a 1% deuterated acetic acid solution (8 g of deuterated acetic acid dissolved in 800
mL of deuterium water) were added. The reaction solution was stirred at room temperature for 75 h under a light-
shielding condition. The organic phase was separated and collected, the aqueous phase was extracted 2 times with
dichloromethane (200 mL x 2), and the organic phases were combined. The organic phase was washed with 200
mL of deuterium water, the resulting organic phase was dried over anhydrous sodium sulfate, the sodium sulfate
was removed by filtration, and the filtrate was concentrated to dryness under reduced pressure at 20 °C to obtain
49.25 g of intermediate A. The yield was 66%. 'H NMR (500 MHz, CDCl3) § 4.27 (q,J = 7.1 Hz, 1H), 1.31 (t,J =
7.1 Hz, 2H).

Step 2 Synthesis of intermediate B

50 g of N-fluorenylmethoxycarbonyl-glycyl-glycine was weighed into a 2 L round-bottom flask, 750 mL of
tetrahydrofuran and 150 mL of glacial acetic acid were added, the mixture was stirred at 40 °C for 20 min, 100 g of
lead tetraacetate was added, and the reaction system was warmed to 80 °C and then reacted for 3 h. The reaction
solution was cooled to room temperature and filtered under vacuum, and the filter cake was washed with 250 mL
of ethyl acetate. The filtrate was concentrated to dryness. The filtrate was dissolved by adding 330 mL of
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dichloromethane and 670 mL of ethyl acetate to obtain organic phase. The organic phase was washed 3 times with
30% aqueous potassium bicarbonate (500 mL x 3). The organic phase was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated to dryness under reduced pressure, and dissolved by adding 100 mL of
dichloromethane; 100 mL of n-hexane was further added thereto, the mixture was stirred at room temperature until
a solid was precipitated, and then 300 mL of a mixed solution of n-hexane and dichloromethane (n-
hexane:dichloromethane = 1:1) was added thereto and stirred overnight. The reaction solution was filtered, and the
filter cake was dried in a vacuum oven at 40 °C for 4 h to obtain 37.3 g of intermediate B. The yield was 72%.
LCMS (ESI) m/z: 391.09 [M+Na]",

Step 3 Synthesis of intermediate C

78 g of intermediate B was weighed into a 3000 mL single-neck flask, 800 mL of dichloromethane was added
thereto, and the mixture was added with 45 g of compound A. The 3000 mL single-neck flask was placed into an
ice water bath, and the reaction system was cooled to 0 °C. 16 g of lithium tert-butoxide was dissolved in 400 mL
of dichloromethane to prepare a lithium tert-butoxide solution. The lithium fert-butoxide solution was added to a
3000 mL round-bottom flask. The reaction system was reacted at 0 °C for 3 h. The reaction solution was warmed
to room temperature, added with 800 mL of water and stirred. The organic phase was separated and collected. The
aqueous phase was extracted with 400 mL of dichloromethane. The organic phases were combined. The organic
phase was washed with 800 mL of saturated brine for 1 time, dried over anhydrous sodium sulfate and filtered; the
filtrate was concentrated under reduced pressure. The reaction solution was subjected to silica gel column
chromatography (petroleum ether:ethyl acetate =3:1) to obtain 61 g of intermediate C. The yield was 70%. LCMS
(ESI) m/z: 437.34 [M+Na]".

Step 4 Synthesis of compound D

31.2 g of compound C was added to 270 mL of deuterated methanol and 70 mL of heavy water, and the mixture
was stirred in an ice bath, followed by addition of 5.5 g of NaOH, and warmed to room temperature and stirred
overnight. 300 mL of ethyl acetate and 300 mL of water were added to the reaction solution for extraction, and 20
mL of glacial acetic acid was added to the aqueous layer to adjust pH to 2-3; a solid precipitated out and filtered
under vacuum to obtain 20.3 g of compound D. The yield was 69.8%. LCMS (ESI) m/z: 409.08 [M + Na]*.

Step 5 Synthesis of compound E

2.0 g of exatecan mesylate dihydrate and 1.63 g of compound D were weighed into a 100 mL round-bottom flask.
40 mL of N,N-dimethylformamide was added thereto, and the mixture was stirred. The reaction solution was cooled
to 0 °C. 2.0 g of 2-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate and 1.82 g of N,N-
diisopropylethylamine were added successively thereto. The reaction system was reacted at 0 °C for 3 h. The
reaction solution was poured into 120 mL of ice water. The reaction solution was stirred for 1 h and filtered. The
filter cake was dissolved with dichloromethane. The reaction solution was subjected to column chromatography
(100 g of 100-200 mesh silica gel, dichloromethane:methanol = 30:1, 2 L) to obtain 2.6 g of compound E. The yield
was 92%. LCMS (ESI) m/z: 804.84 [M +H]",

Step 6 Preparation of compound F

0.38 g of 1,8-diazabicyclo[5.4.0Jundec-7-ene was weighed into a 100 mL round-bottom flask. 20 mL of
tetrahydrofuran was added to the round-bottom flask and the mixture was stirred. The reaction solution was cooled
to 0 °C. 2.0 g of compound E was weighed out and dissolved in 20 mL of tetrahydrofuran. The prepared solution of
compound E was slowly added to a 100 mL round-bottom flask. The reaction system was naturally warmed to room
temperature and reacted for 3 h. The reaction solution was filtered under nitrogen atmosphere. 1.45 g of compound
F was obtained. The yield was 98%. LCMS (ESI) m/z: 582.39 [M +H]".

Step 7 Preparation of compound H

1.00 g of compound F and 0.97 g of compound G were weighed into a 100 mL round-bottom flask, and 10 mL of
N,N-dimethylformamide was added thereto. The reaction solution was cooled to -20 °C, and added with 0.34 g of
1-hydroxybenzotriazole and 0.49 g of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. The reaction
system was reacted at -20 °C for 3 h. 20 mL of DCM and 20 mL of water were added into the reaction solution, the
mixture was stirred for 0.5 h and left standing for liquid separation, and the organic phase was collected. The organic
phase was dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated to dryness under reduced
pressure. The reaction solution was subjected to silica gel column chromatography (dichloromethane:methanol =
15:1) to obtain 400 mg of compound H. The yield was about 22%. MS m/s: 1037.08 [M+H]". H-NMR(500MHz,
DMSO-d6) 8.62 (1H, t, J=6.5), 8.49 (1H, d, J=8.5), 8.29 (1H, t, J=5.5), 8.12 (1H, d, J=8.0), 8.06 (1H, t, J=5.5), 8.00
(1H, t, J=5.5), 7.74 (1H, d, J=10.5), 7.30 (1H, s), 7.27~7.12 (5H, m), 6.98 (2H, s), 6.51 (1H, brs), 5.61~5.58(1H,
m), 5.45~5.37 (2H, m), 5.22~5.13 (2H, m), 4.64 (2H, d, J=6.5),4.49~4.45 (1H, m), 3.76~3.57 (6H, m), 3.37~3.32
(2H, m), 3.24~3.09 (2H, m), 3.02 (1H, dd, J=4.5,14.0), 2.77 (1H, dd, J=9.5,13.5), 2.36 (3H,s), 2.23~2.14 (2H, m)
2.09 (2H, t, J=7.5), 1.91~1.79 (2H, m), 1.49~1.42 (4H, m), 1.20~1.14(2H, m), 0.87 (3H, t, J=7.5).



36

0 e S0 D _
| M N N 7\
N/I N N0 0

O
Exatecan mesylate dihydrate
OH
Step 1 Step 2
A I

DDDXD

Step 1 Synthesis of intermediate |
0.85 g of compound A was added to 9 mL of deuterated methanol and 1 mL of heavy water, and the mixture was
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stirred in an ice bath, followed by addition of 0.32 g of sodium hydroxide, and stirred at room temperature overnight.
The reaction solution was concentrated under reduced pressure at 40 °C to obtain compound I, which was directly
used in the next step without purification.

Step 2 Synthesis of compound J (DDDXD)

0.30 g of exatecan mesylate dihydrate and 0.056 g of intermediate I were added to 3 mL of N,N-dimethylformamide.
The mixture was stirred in an ice bath, followed by addition of 0.32 g of 1H-benzotriazol-1-yl-oxytripyrrolidinyl
hexafluorinephosphate and 0.22 g of N,N-diisopropylethylamine, and stirred at room temperature for 4 h. The
reaction solution was subjected to liquid chromatography to prepare 0.18 g of compound J. The yield was 64.3%.
LC-MS (ESI) m/z: 496.37 [M+H]". '"H-NMR (500 MHz, DMSO-ds) 8.39 (d, J = 8.9Hz, 1H), 7.70 (d, J = 10.9Hz,
1H), 7.29 (s, 1H), 6.52 (s, 1H), 5.58~5.54 (m, 1H), 5.47 (s, 1H), 5.40 (s, 2H), 5.17~5.02 (m, 2H), 3.24~3.03 (m,
2H), 2.34 (s, 3H), 2.25~2.09 (m, 2H), 1.92~1.80 (m, 2H), 0.87 (t, J = 7.3Hz, 3H).

In addition, DXD was prepared by reference to the method disclosed in Example 76 of the specification of Patent
W02014057687.

DXD

Example 15 Preparation of Antibody-Drug Conjugates

Reagents:

Solution A: PBS buffer at pH 7.4

Solution B: 10 mM aqueous TCEP (tris(2-carboxyethyl)phosphine hydrochloride)

Solution C: DMSO (dimethyl sulfoxide)

Solution D: histidine buffer (containing 0.89 mg/mL L-histidine and 4.04 mg/mL L-histidine hydrochloride
monohydrate)

Solution E: 700 mg/mL sucrose solution (formulated with solution D)

Solution F: 20 mg/mL Tween 80 (formulated with solution D)

Antibody: trastuzumab, 23C2 Her2-2

Linker-payload (linker-cytotoxic drug moiety): MC-GGFG-DXD and MC-GGFG-DDDXD

Table 9: Experimental conditions and groups:

Antibody (N1): TCEP (N2) Antibody (N1): compound (N3)

1:6/1:6.6 1:11.6/1:9.6

Serial number | Groups

1 Saturated conjugation of Trastuzumab to MC-GGFG-DXD (N1:N2 = 1:6, N1:N3 = 1:11.6)

2 Saturated conjugation of Trastuzumab to MC-GGFG-DDDXD (N1:N2 = 1:6, N1:N3 = 1:11.6)

3 Saturated conjugation of 23C2 Her2-2 to MC-GGFG-DXD (N1:N2 = 1:6.6, N1:N3 = 1:9.6)

4 Saturated conjugation of 23C2 Her2-2 to MC-GGFG-DDDXD (N1:N2 = 1:6.6, N1:N3 = 1:9.6)
Procedures:

1. Antibody replacement
a. an ultrafiltration centrifuge tube with 30 KD was fully wet using the solution A;
b. the antibody was replaced into solution A;
c. an appropriate amount of solution A was added to adjust antibody concentration to 5 mg/mL (23C2 Her2-2)
and 7.5 mg/mL (trastuzumab).

2. Antibody reduction
a. the molar weight of the antibody was calculated and recorded as N1;
b. an appropriate amount of solution B was added into the antibody solution to ensure that the molar weight of
TCEDP in the reaction system was N2;
c. the ultrafiltration centrifuge tube was wrapped with aluminum foil, placed on a rotary culture instrument and
shaken at low speed (20 rpm) and reacted for 1 h at 37 °C in the dark.

3. Conjugation
a. an appropriate amount of linker-payload was taken and dissolved in DMSO to adjust a final concentration
to 10 mg/mL;
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b. DMSO was added into the antibody solution to make the antibody concentration be 5 wt%, and then the
mixture was added with an appropriate amount of linker-payload solution to make the molar concentration be
N3;
c. the ultrafiltration centrifuge tube was wrapped with aluminum foil, placed on a rotary culture instrument and
shaken at low speed (20 rpm) and reacted for 2 h at 20 °C in the dark.

4. Conjugation termination
a. an ultrafiltration centrifuge tube was wet by using the solution D;
b. the antibody was replaced into the solution D, an appropriate amount of solutions E and F were added, and
the concentration of sucrose and Tween 80 was adjusted to 90 mg/mL and 0.3 mg/mL, respectively, and the
mixture was frozen and stored at -80 °C.

Determination of DAR value (mean number of drug linkages per molecule of antibody) of antibody-drug
conjugates

DAR values were determined by LC-MS method. 50 ug of the prepared ADC sample was added with 1 uL of
glycosidase PNGaseF (RHINO BIO, China) and incubated at 37 °C for 20 h. The mass spectrometer used in the
experiment was a high resolution Xevo G2-XS (Waters, USA). The concentration of the sample was adjusted to 5
uM, and mass spectrum data were collected in a positive ion mode by adopting a direct sampling method. The
collected non-denaturing mass spectral data were analyzed and processed using the software UNIFI 1.8.2.169
(Waters, USA).

Determination of protein concentration of antibody-drug conjugates

Protein concentration was detected by lowry method. Trastuzumab and 23C2 Her2-2 were used as standard
substance. The absorbance values of the standard substance and the prepared ADC sample at OD650 wavelength
were detected by using a microplate reader, a standard curve wad fitted, the absorbance value of the sample was
substituted into the standard curve, and the protein concentration was calculated.

The following antibody-drug conjugates were prepared and assayed by the above method:

0O

trastuzumab Q

Trastuzumab-DXD, antibod_y concentration; 4.25 mg/mL, DAR: 7.6.

Doty

trastuzumab |

Trastuzumab-DDDXD, anﬁody concentration; 4.29 mg/mL, DAR: 7.7.
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23C2 Her2-2 |

Doy,

n
23C2 Her2-2-DXD, antimey concentration; 4.35 mg/mL, DAR: 5.7. -
0
23C2 Her2-2 | ' @) H 0 H ) DD
AN IAL IR
NH
X
F

n

23C2 Her2-2-DDDXD, anﬁaody concentration; 4.16 mg/mL, DAR: 5.8.
Example 16 In Vitro Enzymatic Activity of Deuterated DXD (DDDXD)

1. Reagent material preparation

a. 1% agarose electrophoresis gel was formulated;

b. gelred dye soaking solution was formulated and stored in the dark;

¢. a working solution of topoisomerase [ was formulated by ultrapure water and buffer.

2. Sample formulation

a. compound (DDDXD) was re-dissolved and diluted in DMSO (serially diluted 10-fold from the initial
concentration of 200 UM to 5 concentrations).

3. Reaction system

a. positive control: 15 uL of ultrapure water + 2 uL of 10x DNA Topoismerasel Buffer + 2 uL 0.1% BSA + 1 uL
PBR322DNA;

b. negative control: 14 uL of ultrapure water + 2 uL of 10x DNA Topoismerasel Buffer + 2 uL. of 0.1% BSA+ 1 uL
of pBR322DNA + 1 uL of topoisomerase [ working solution;

c. sample group: 12 uL of ultrapure water + 2 uLL of 10x DNA Topoismerasel Buffer + 2 uL of 0.1% BSA + 1 uL of
pBR322DNA + 1 uL of topoisomerase I working solution + 2 uL of compound.

4. Procedures

a. the above reaction system was placed in a water bath at 37 °C for 30 min;

b. 2 uL of loading buffer was added into each tube system to terminate the reaction;

c. agarose gel electrophoresis was performed for 1.5 h under the voltage of 2-2.5 V/cm;

d. the gel after electrophoresis was stained with gelred dark bubbles for 1.5 h and photographed with a gel imager.

Example 17 Antigen Binding Assays of Antibody-Drug Conjugates
With reference to the method of Example 6, the measured affinities of Trastuzumab, 23C2 HER2-2, Trastuzumab-

DDDXD and 23C2 HER2-2-DDDXD for HER?2 protein are shown in Table 10 below:
| Sample | ka(1/Ms) | kd (1/s) | KD (M) |
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Trastuzumab 1.23E+05 1.12E-04 9.16E-10
23C2 HER2-2 1.73E+05 6.06E-05 3.49E-10
Trastuzumab-DDDXD 1.28E+05 1.19E-04 9.25E-10
23C2 HER2-2-DDDXD 1.28E+05 3.26E-05 2.55E-10

The results show that the anti-Her2 bispecific antibody had a stronger antigen binding activity compared with
trastuzumab, and the anti-Her2 bispecific antibody ADC had a stronger antigen binding activity compared with
trastuzumab ADC.

Example 18 Endocytosis Assay of Antibody-Drug Conjugates

The experimental method: 1 vial of cells in the logarithmic growth phase (NCI-N87 cells and SK-BR-3 cells) were
collected, the cell density was adjusted to 2.5 x 10° cells/mL, and the cells were added to a 96-well plate at 20
ulL/well. ADC samples Trastuzumab-DDDXD and 23C2 HER2-2-DDDXD prepared in Example 15 were pre-
diluted to a concentration of 40 pug/mL and labeled as S1, and then subjected to 3-fold gradient dilution to obtain
corresponding samples S1-S9. In addition, DS-8201, control IgGl (a non-HER2 target-specific [gG1; Sino
Biological, Cat No. HG1K), and DDDXD Conjugate [gG1-DDDXD were used as controls. The sample solution
diluted in gradient and labeled endocytosis reagent (sartorius, 90564) were added to the cell plate at 20 uL/well and
incubated at 37 °C for 15 min. The 96-well cell culture plate was taken and added with the two cells at 20 puL/well,
and then the cell culture plate was incubated at 37 °C for 2 h. The 96-well cell culture plate was removed and placed
in a flow cytometer to measure signal intensity.

Results of endocytosis experiments on NCI-N87 and SK-BR-3 two HER2 positive cells are shown in FIGs. 8 and
9, which show that the endocytosis of the anti-Her2 bispecific antibody ADC was stronger than that of the
trastuzumab ADC.

Example 19 Cellular Activity of Deuterated DXD and Antibody-Drug Conjugates

DXD and DDDXD were pre-diluted to 140,000 ng/mL in culture medium and labeled as S1, and then five-fold
serially diluted to obtain their corresponding reference samples S1-S9; the final drug concentration range was 35000
ng/mL to 0.0896 ng/mL with 9 concentrations in total. HER2 positive tumor cells NCI-N87 in the logarithmic
growth phase were collected, adjusted to a density of 1 x 10° cells/mL, and plated at 100 pL per well, and a blank
well without any cells was set as a control. The above serially diluted two samples were added at 50 uL per well.
The plate was incubated in an incubator at 37 °C with 5% CO- for 5 days. The culture medium was discarded, and
CCK-8 (Dojindo, Japan, Cat. No. CK04) working solution was added at 100 uL per well. The plate was incubated
for 4-5 h for color developing and placed in a microplate reader (manufacturer: Thermo, Model: VarioskanFlash).
The absorbance values at a wavelength of 450 nm were read and recorded using a reference wavelength of 630 nm.
The proliferation inhibition against the tumor cells were calculated.

The results of the NCI-N87 cell experiment are shown in Table 11 below:

Sample 1Cs0 (nM)
DXD 4.45
DDDXD | 4.01

DDDXD showed stronger tumor cell proliferation inhibitory activity than DXD.

The antibody to be detected and the antibody-drug conjugate prepared in Example 15 were pre-diluted to 20 pg/mL
by using a culture medium and labeled as S1, and then five-fold serially diluted to obtain their corresponding
samples S1-S9. The final concentration range of the drug was 5000 ng/mL to 0.0128 ng/mL with 9 concentrations
in total. The HER2 positive tumor cells (NCI-N87, BT474 and SK-BR-3) in the logarithmic growth phase were
collected, each adjusted to a density of 2 x 10* cells/mL, and plated at 100 uL per well, and a blank well without
any cells was set as a control. The serially diluted samples were added at 50 uL per well. The plate was incubated
in an incubator at 37 °C with 5% CO,. The culture medium was discarded, 100 pL of CTG detection medium
(Promega, Cat. No. G7572) was added to each well, and the plate was incubated for 10 min for color developing
and placed in a microplate reader (manufacturer Thermo, model; VarioskanFlash) to read the chemiluminescence
value. The proliferation inhibition rates against the tumor cells were calculated.

The results of the NCI-N87 cell experiment are shown in Table 12 below:

Sample Inhibition rate %
Trastuzumab 34.51
Trastuzumab-DDDXD 70.81
23C2 HER2-2 75.73
23C2 HER2-2-DDDXD 90.08

The results of the BT474 cell experiment are shown in Table 13 below:

Sample

Inhibition rate %

Trastuzumab

67.91
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Trastuzumab-DDDXD | 47.82
23C2 HER2-2 75.56
23C2 HER2-2-DDDXD | 73.76
The results of the SK-BR-3 cell experiments are shown in Table 14 below:

Sample Inhibition rate %
Trastuzumab 20.36
Trastuzumab-DDDXD | 67.15
23C2 HER2-2 62.89

23C2 HER2-2-DDDXD | 75.56
It can be seen from the above results that the cell killing ability of the anti-Her2 bispecific antibody ADC was better
than that of trastuzumab ADC.

Example 20 In vitro Stability Assay in Liver Microsome

Each incubation system contained phosphate buffered saline (PBS, pH 7.4), liver microsomal protein, substrate
(acetonitrile solution of the sample to be tested) and NADPH, and incubation was performed in a 37 °C water bath,
and the reaction was terminated by adding the same volume of ice-cold acetonitrile after 0, 5, 15, 30 and 60 min.
Negative controls were incubated with heat-inactivated liver microsomes of the corresponding species. The
remaining content of the original substrate was detected by LC/MS/MS method.

Example 21 In Vivo Pharmacokinetic Experiments Of Antibody-Drug Conjugates

The in vivo metabolic pathways and pharmacokinetic parameters of the antibody-drug conjugate of the present
application were determined by reference to the methods described in Yoko Nagai, et al., Comprehensive
Preclinical Pharmacokinetic Evaluations of Trastuzumab Deruxtecan (DS-8201a), an HER2-targeting antibody-
drug conjugate, in Cynomolgus Monkeys, Xenobiotica, 2019, 49(9), 1086-1096.

Example 22 Inhibitory Effect Of Antibody-Drug Conjugates On JIMT-1 Her2 Positive Breast Cancer Nude
Mouse Xenograft Tumor

JIMT-1 breast cancer cells were prepared at a concentration of 2 x 10’ mL x 0.1 mL/mouse, and inoculated under
aseptic conditions into the right side armpit of nude mice. Animals were randomly divided into 3 groups after
subcutaneous xenograft tumor inoculation until the tumor volume was around 100-300 mm®: model group: solvent
(comprising L-histidine 0.89 mg/mL, L-histidine hydrochloride 4.04 mg/mL, polysorbate 80 0.3 mg/mL, sucrose
90 mg/mL), 6 animals; 23C2 Her2-2-DXD group: 1.68 mg/kg, qw, i.v. 6 animals; 23C2 Her2-2-DDDXD group:
1.59 mg/kg, qw, i.v. 6 animals. Measuring the tumor volume 2-3 times per week, weighing the mouse, and recording
data; animal performance was observed daily.

The relative weight (RWt) was calculated using the following formula:
W,
RWC(%) = w—f x 100% — 100%
to

wherein Wty is the animal body weight at the time of cage administration (i.e., d0) and Wt is the animal body weight
at each measurement.
The tumor growth inhibition (TGI) was calculated using the following formula:

T™W

TGI(%) = (1—1") x 100%

TW,

wherein TW is the tumor weight of administration group and TW, is the tumor weight of model group.

The body weights are shown in Table 15 below:

Groups Dosage |Frequency of|Route of | Number | Relative body weight change (%) Mean + SD
mg/kg |administration | administration | of

animals

do|d24 |d6 di2 dig d24
Model group - qw iv. 6 |6 5.8+3.1 9.1+39 9.6+3.8 15.8+5.4
23C2 Her2-2-DXD 1.68 qw iv. 6 |6 6.746.6  |9.9+56 10.2+4.3 | 14.5+4.7
23C2 Her2-2-DDDXD 1.59 qw iv. 6 |6 8.8+3.5 11.545.0 |12.442.9 |[15.0+£5.4
The drug effect is shown in Table 16 below:
Groups Dosage Frequency of | Route of | Number of | Tumor weight TGI (%)

mg/kg administration | administration |animals Mean+SD
do d24

Model group - qw Lv. 6 6 0.594+0.166 -
23C2 Her2-2-DXD 1.68 qw iv. 6 6 0.189+0.072 68.2%
23C2 Her2-2-DDDXD 1.59 qw iv. 6 6 0.145+0.056 75.6%

The results show that: the 23C2 Her2-2-DXD and 23C2 Her2-2-DDDXD had significant drug effects on a JIMT-1
mouse xenograft tumor model of human breast cancer cells, and the 23C2 Her2-2-DDDXD had stronger tumor
inhibition effect compared with the 23C2 Her2-2-DXD.
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According to the content disclosed in the present application, the methods of the present application have been
described in terms of preferred embodiments. However, it will be apparent to those skilled in the art that changes
and recombinations may be applied to the products, elements, methods and the steps or the sequence of steps of the
methods described herein without departing from the concept, spirit and scope of the present application.

All patents, patent applications and other publications are explicitly incorporated herein by reference for the purpose
of description and disclosure. These publications are provided solely because they were disclosed prior to the filing
date of the present application. All statements as to the dates of these documents or description as to the contents of
these documents are based on the information available to the applicant and do not constitute any admission as to
the correctness of the dates or the content of these documents. Moreover, in any country or region, any reference to
these publications herein is not to be construed as an admission that the publications form part of the commonly
recognized knowledge in the art. The disclosed contents of all documents cited herein are hereby incorporated by
reference to the extent that they provide exemplary, procedural and other details supplementary to those described
herein.
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CLAIMS

1. An antibody-drug conjugate of general formula Ab-(L-U)n, or a pharmaceutically acceptable salt or a solvate
thereof, wherein Ab represents an antibody moiety, L represents a linker moiety, U represents a cytotoxic drug
moiety, and n is an integer or a decimal selected from the group consisting of 1 to 10, wherein the U is a camptothecin
topoisomerase [ inhibitor, and the L moiety and/or the U moiety has a deuterated modification.

2. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim 1,

wherein the U is selected from the group consisting of SN-38, an SN-38 derivative, exatecan, and an exatecan
derivative.

3. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one

of claims 1-2, wherein the antibody-drug conjugate comprises a structure of formula III or formula IV below:
DD

111, or

v
in the formula IV, R; is selected from the group consisting of hydrogen (H) and deuterium (D).

4. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 1-3, wherein the antibody-drug conjugate comprises a structure of formula VI below:

0
0 0 O R,R, D
H H 1R
AAAANAANA XKD
N/X N N0 0
H H 2 Rp \NH

VI
wherein R; and R; are each independently selected from the group consisting of hydrogen (H) and deuterium (D).

5. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim
4, wherein the formula V1 is of a structure of VI-1, VI-2, VI-3, or VI-4 below:
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\/\/\)L N
N N
Y
V-4,

6. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 1-5, wherein the Ab is an antibody capable of specifically binding to HER2.

7. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim 6,
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wherein the Ab comprises a first antigen-binding fragment that is monovalent and specifically binds to an ECD4
epitope of HER2 on an HER2-expressing cell, wherein the first antigen-binding fragment is an scFv, and comprises
a heavy chain CDR1, a heavy chain CDR2, a heavy chain CDR3, a light chain CDRI1, a light chain CDR2 and a
light chain CDR3, the heavy chain CDR1, the heavy chain CDR2 and the heavy chain CDR3 comprising amino
acid sequences set forth in SEQ ID NOs: 27, 28 and 29, respectively, and the light chain CDRI1, the light chain
CDR2 and the light chain CDR3 comprising amino acid sequences set forth in SEQ ID NOs: 30, 34 and 32,
respectively.

8. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim 7,
wherein the first antigen-binding fragment comprises a heavy chain CDRI, a heavy chain CDR2, a heavy chain
CDR3, a light chain CDRI1, a light chain CDR2 and a light chain CDR3, the heavy chain CDR1, the heavy chain
CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID NOs: 43, 28 and 29,
respectively, and the light chain CDRI1, the light chain CDR2 and the light chain CDR3 comprising amino acid
sequences set forth in SEQ ID NOs: 30, 31 and 32, respectively.

9. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim 7,
wherein the first antigen-binding fragment is selected from the group consisting of:

1. the first antigen-binding fragment comprising a heavy chain variable region and a light chain variable region
which comprise amino acid sequences set forth in SEQ ID NOs: 41 and 42, respectively; and

ii. the first antigen-binding fragment comprising a heavy chain variable region and a light chain variable region
which comprise amino acid sequences having at least 80% identity to the amino acid sequences set forth in SEQ ID
NOs: 41 and 42, respectively.

10. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 7-9, wherein the first antigen-binding fragment comprises a heavy chain variable region and a light chain
variable region, the heavy chain variable region comprising amino acid sequence set forth in SEQ ID No:35, and
the light chain variable region comprising amino acid sequence set forth in SEQ ID No:36.

11. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 9-10, wherein a VH and VL of the first antigen-binding fragment is arranged from N-terminus to C-
terminus in the following order: VH-linker-VL.

12. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 6-11, wherein the antibody moiety Ab further comprises a second antigen-binding fragment that is
monovalent and specifically binds to an ECD2 epitope of HER2 on an HER2-expressing cell, the second antigen-
binding fragment being an Fab.

13. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim
12, wherein the second antigen-binding fragment comprises a heavy chain CDR1, a heavy chain CDR2, a heavy
chain CDR3, a light chain CDRI, a light chain CDR2 and a light chain CDR3, the heavy chain CDR1, the heavy
chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ ID NOs: 45, 46 and 47,
respectively, and the light chain CDRI1, the light chain CDR2 and the light chain CDR3 comprising amino acid
sequences set forth in SEQ ID NOs: 48, 49 and 50, respectively.

14. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 12-13, wherein the second antigen-binding fragment comprises a heavy chain variable region and a light
chain variable region comprising amino acid sequences set forth in SEQ ID NOs: 37 and 38, respectively.

15. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 6-14, wherein the antibody moiety Ab comprises an immunoglobulin functional domain operably linked
to the first antigen-binding fragment and/or the second antigen-binding fragment, the immunoglobulin functional
domain comprising: i. one or more of CL, CH1, CH2 or CH3, or ii. an Fc.

16. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim
15, wherein the CL, CH1, CH2, CH3 and Fc are derived from CL, CH1, CH2, CH3 and Fc¢ of human IgG,
respectively.

17. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim
16, wherein the CL, CH1, CH2, CH3 or Fc has a modification or does not have a modification; preferably, the CH3
or Fc has a modification that is an amino acid substitution at position 435 or/and position 436 according to the Kabat
numbering system.

18. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 15-17, wherein the Fc is a dimeric F¢ comprising a first Fc polypeptide and a second Fc polypeptide, the
first antigen-binding fragment is operably linked to the first Fc polypeptide, and the second antigen-binding
fragment is operably linked to the second Fc polypeptide.

19. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 6-18, wherein the antibody moiety Ab is a bivalent bispecific antibody, comprising: a heavy chain set
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forth in SEQ ID NO: 11, a heavy chain set forth in SEQ ID NO: 13, and a light chain set forth in SEQ ID NO: 15.

20. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to any one
of claims 1-5, wherein the antibody-drug conjugate has a structure of formula VII below:

@]
Ab 0 0 O RR;D
J H H 1Ry
N N D
Q\/\/\)&q% \)kN XNXO/FO
H H [] H
2 Ro \NH

— — vl
wherein the Ab represents an antibody moiety comprising a first antigen-binding fragment and a second antigen-
binding fragment, wherein the first antigen-binding fragment is an scFv and comprises a heavy chain CDR1, a heavy
chain CDR2, a heavy chain CDR3, a light chain CDR1, a light chain CDR2 and a light chain CDR3, the heavy
chain CDRI1, the heavy chain CDR2 and the heavy chain CDR3 comprising amino acid sequences set forth in SEQ
ID NOs: 43, 28 and 29, respectively, and the light chain CDRI, the light chain CDR2 and the light chain CDR3
comprising amino acid sequences set forth in SEQ ID NOs: 30, 31 and 32, respectively, the second antigen-binding
fragment is an Fab and comprises a heavy chain CDRI1, a heavy chain CDR2, a heavy chain CDR3, a light chain
CDR1, a light chain CDR2 and a light chain CDR3, the heavy chain CDR1, the heavy chain CDR2 and the heavy
chain CDR3 comprising amino acid sequences set forth in SEQ ID NOs: 45, 46 and 47, respectively, and the light
chain CDRI, the light chain CDR2 and the light chain CDR3 comprising amino acid sequences set forth in SEQ ID
NOs: 48, 49 and 50, respectively,

n is an integer or a decimal selected from the group consisting of 1 to 10, and

R and R are each independently selected from the group consisting of hydrogen (H) and deuterium (D).

21. The antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to claim
20, wherein the formula VII is of a structure of VII-1, VII-2, VII-3, or VII-4 below:

Ab

«

- — VII-1



Ab

/
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Ab

7
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n
VII-2
n
VII-3, or
n
VII-4.

22. Use of the antibody-drug conjugate, or the pharmaceutically acceptable salt or the solvate thereof according to
any one of claims 1-21 in preparing a medicament for preventing and treating cancer, wherein preferably, the cancer
is HER?2 positive cancer, HER2 negative cancer, and cancer that shows HER2 expression as I[HC2+ detected by

immunohistochemical assay.

23. A linker-drug intermediate compound having a structure of formula VI below:



VI
wherein R; and R; are each independently selected from the group consisting of hydrogen (H) and deuterium (D).

24. The linker-drug intermediate compound according to claim 23, wherein the formula VI is of a structure of VI-
1, VI-2, VI-3, or VI-4 below:

VI-1

VI-2

VI-3, or
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VI-4.
25. A compound having a structure of formula [V(a) or formula IlI(a) below:

R{Ry D

D
oo

NH

IV(a)
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Gly
His

Val

Gln
Ile
Leu
45

Ala
Asn
Val
Tyr
Ser
125
Gln
Thr
Gln
Leu
Asp
205
Tyr
Thr
Thr

Phe

Pro
Lys
30

Glu
Asp
Thr
Tyr
Trp
110
Gly
Ser
Cys
Lys
Tyr
190
Phe
Tyr
Lys
Cys

Leu
270

Gly
15

Asp
Trp
Ser
Ala
Tyr
95

Gly
Gly
Pro
Arg
Pro
175
Ser
Thr
Cys
Val
Pro

255
Phe

Gly
Thr
Val
Val
Tyr
80

Cys
Gln
Gly
Ser
Ala
160
Gly
Gly
Leu
Gln
Glu
240

Pro

Pro



Pro
275
Val

Pro Lys
Val
290
Tyr

Cys
Trp Val
305
Glu

Glu Gln

Leu His Gln
Ala
355

Pro

Asn Lys
Gln
370
Met

Gly

Glu
385
Tyr

Thr

Pro Ser

Asn Asn Tyr

Phe Leu Tyr
435
Val Phe
450

Gln

Asn

Thr
465

Lys

<210> 2

<211> 1425
<212> DNA
<213>

<220>
<223>

<400> 2

gaggtgcagc
tcttgtgecg
ccaggcaagg
gccgactccg
ctgcagatga
ggcgacggct
g8cgecescy
cagtcccctt
agccaggatg
ctgctgatct
cggtctggaa
tactattgcc
atcaagggcg
gagctgctgg
atctctagaa
gtgaagttta
gaggagcagt
tggctgaacg

Lys Asp

Val Asp

Asp Gly

Thr

Val

Val

Met
280
His

Leu

Ser
295

Glu Val

310

Asn
325
Trp

Tyr

Asp
340
Leu Pro

Arg Glu

Lys Asn

Ser

Leu

Ala

Pro

Gln

Thr Tyr

Asn Gly
Ile
360
Val

Pro

Gln
375

Val Ser

390

Ile
405
Thr

Asp

Lys
420
Ser Lys

Ser Cys

Ser Leu

Ala

Thr

Leu

Ser

Ser

Val Glu

Pro Pro

Thr Val
440
Val Met
455

Leu Ser

470

tggtggagtc
cttccggctt
gactggagtg
tgaagggceceg
attccctgag
tctacgctat
gctctggagg
cttccctgtc
tgaacacagc
actccgcectc
ccgacttcac
agcagcacta
agccaaagtc
gcggceccttc
cccctgaggt
actggtacgt
acaattctac
gcaaggagta

tggaggagga
caacatcaag
ggtggctcegg
gtttaccatc
ggccgaggac
ggattattgg
aggaggatcc
tgcctccgtg
cgtggettgg
cttcctgtat
cctgacaatc
taccacaccc
cagcgacaag
cgtgttcctg
gacatgcgtg
ggacggegtg
ctatcgcgtg
taagtgcaag

Ile Ser Arg

Glu Asp Pro
Ala
315

Val

His Asn
Val
330
Glu

Arg

Lys
345
Glu

Tyr

Lys Thr

Tyr Thr Leu

Leu Thr Cys
395
Glu Ser
410

Leu

Trp

Val
425
Asp

Asp

Lys Ser

His Glu Ala

Pro Gly Lys

475

ANIFF|(Artificial Sequence)

anti-Her2 scFv-FcHI%miZDNAREF

ctggtgcagc
gacacctaca
atctatccta
agcgccgata
acagccgtgt
ggccagggea
ggaggaggag
ggcgacagag
taccagcaga
tccggagtgc
agctctctgce
cctaccttcg
acccatacat
tttcctccaa
gtggtggacg
gaggtgcata
gtgtccgtgc
gtgagcaata

Thr Pro Glu
285

Glu val

300

Lys

Lys

Thr Lys

Ser Val Leu

Lys Cys Lys

350

Ile Ser Lys
365

Pro Pro Ser

380

Leu

Val Lys

Asn Gly Gln

Ser Asp Gly

430

Arg Trp Gln
445

Leu His Asn

460

caggaggcag
tccattgggt
ccaatggcta
cctctaagaa
actattgcag
ccctggtgac
gaagcgatat
tgaccatcac
agccaggcaa
caagcaggtt
agcctgagga
gccagggcac
gcccaccatg
agccaaagga
tgtcccacga
atgccaagac
tgacagtgct
aggccctgcc

Val Thr

Phe Asn

Pro Arg
320
Thr Val
335
Val Ser

Ala Lys

Arg Glu
Phe
400
Glu

Gly

Pro
415
Ser Phe

Gln Gly

His Tyr

cctgeggetg
gaggcaggct
cacaagatat
cacagcttac
cagatgggga
agtgtccagc
ccagatgacc
atgtcgcgct
ggcccccaag
ttccggaagc
ttttgccaca
aaaggtggag
tcctgctcca
taccctgatg
ggatccagag
caagccaaga
gcaccaggat
cgctcccatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



gagaagacca
cctagccgceg
tatccatctg
accacaccac
gataagagcc
cacaatcatt

<210> 3

<211> 475
<212> PRT
<213>

<220>
<223>

<400> 3
Glu val
1

Ser

Gln

Leu Arg

Ile His
35
Ile

Tyr
Ala Arg
50
Lys Gly
65
Leu

Arg

Gln Met

Ser Arg Trp

Thr Leu
115
Gly

Gly
Gly Ser
130

Ser Leu Ser

145
Ser

Gln Asp

Lys Ala Pro

Val Ser
195
Ser

Pro
Thr Ile
210
Gln His
225

Ile

Tyr

Lys Gly

Cys Pro Ala
Pro
275

Val

Pro Lys

Val
290

Cys

tctctaaggce
aggagatgac
acatcgccgt
ccgtgctgga
gctggcagca
acacacagaa

Val
5
Ser

Leu

Leu
20
Trp Val

Tyr Pro

Phe Thr
Ser
85
Gly

Asn

Gly
100
Val Thr

Gly Gly

Ala Ser

Glu Ser
Cys
Arg
Thr
Ile
70
Leu
Asp
Val

Gly

Val

taagggccag
caagaaccag
ggagtgggag
ctctgatggc

gggcaacgtg
gtctctgtcc

Gly

Ala Ala

Gln Ala
40
Asn Gly
55
Ser Ala

Arg Ala

Gly Phe
Ser
120
Asp

Ser

Ser
135

Gly Asp

150

Val Asn
165
Lys Leu
180
Arg Phe

Ser Leu

Thr Thr

Thr

Leu

Ser

Gln

Pro

Ala Vval

Ile Tyr
Ser
200
Glu

Gly

Pro
215

Pro Thr

230

Glu Pro
245
Pro Glu
260
Lys Asp

Val Asp

Lys
Leu
Thr

Val

Ser Ser

Leu Gly
Met
280
His

Leu

Ser
295

cccagagagc
gtgtctctga
tccaatggcc
tccttctttce
ttctcctgea
ctgagccctg

ANILFF|(Artificial Sequence)

anti-Her2-scFv-VL-F53Y-FcHISEEE 5

Gly Gly Leu

10
Ser Gly Phe
25
Pro

Gly Lys

Tyr Thr Arg

Thr Ser
75
Thr

Asp
Glu Asp
90
Tyr Ala Met
105
Gly

Gly Gly

Ile Gln Met

Val Thr
155

Tyr

Arg
Ala Trp
170
Ser Ala Ser
185
Arg

Ser Gly

Asp Phe Ala

Phe Gln
235
Thr

Gly

Asp Lys

250

Gly Pro Ser

265

Ile Ser Arg

Glu Asp Pro

ctcaggtgta
catgtctggt
agcccgagaa
tgtattccaa
gcgtgatgca
gcaag

Val Gln Pro

Asn Ile Lys
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala val Tyr

Asp Tyr Trp
110
Ser Gly
125

Gln

Gly

Thr
140
Ile

Ser

Thr Cys

Gln Gln Lys

Tyr Leu Tyr

190

Thr Asp Phe
205

Thr Tyr

220

Gly

Tyr

Thr Lys

His Thr Cys

Val Phe Leu

270

Thr Pro Glu
285

Glu val

300

Lys

cacactgccc
gaagggcttt
caattacaag
gctgaccgtg
tgaggctctg

Gly
15
Asp

Gly
Thr

Trp Val

Ser Val

Ala Tyr
80
Tyr Cys
95
Gly Gln

Gly Gly

Pro Ser
Ala
160
Gly

Arg

Pro
175
Ser Gly

Thr Leu

Cys Gln

Val Glu
240
Pro Pro
255
Phe Pro

Val Thr

Phe Asn

1140
1200
1260
1320
1380
1425



Trp Val
305

Glu

Tyr

Glu Gln

Leu His Gln
Ala
355

Pro

Asn Lys
Gln
370
Met

Gly

Glu
385
Tyr

Thr

Pro Ser

Asn Asn Tyr

Phe Leu Tyr
435
Val Phe
450

Gln

Asn

Thr
465

Lys

<210> 4

<211> 1425
<212> DNA
<213>

<220>
<223>

<400> 4

gaggtgcagc
tcttgtgecg
ccaggcaagg
gccgactccg
ctgcagatga
ggcgacggct
g8CcgLecLeCy
cagtcccctt
agccaggatg
ctgctgatct
cggtctggaa
tactattgcc
atcaagggcg
gagctgctgg
atctctagaa
gtgaagttta
gaggagcagt
tggctgaacg
gagaagacca
cctagccgcg
tatccatctg
accacaccac

Asp Gly

Val

Glu Val

310

Asn
325
Trp

Tyr

Asp
340
Leu Pro

Arg Glu

Lys Asn

Ser

Leu

Ala

Pro

Gln

Thr Tyr

Asn Gly
Ile
360
Val

Pro

Gln
375

Val Ser

390

Ile
405
Thr

Asp

Lys
420
Ser Lys

Ser Cys

Ser Leu

Ala

Thr

Leu

Ser

Ser

Val Glu

Pro Pro

Thr Val
440
Val Met
455

Leu Ser

470

tggtggagtc
cttccggett
gactggagtg
tgaagggccg
attccctgag
tctacgctat
gctctggagg
cttccctgtc
tgaacacagc
actccgcctc
ccgacttcac
agcagcacta
agccaaagtc
gcggceccttc
cccctgaggt
actggtacgt
acaattctac
gcaaggagta
tctctaaggce
aggagatgac
acatcgccgt
ccgtgetgga

tggaggagga
caacatcaag
ggtggctcgg
gtttaccatc
ggccgaggac
ggattattgg
aggaggatcc
tgcctccgtg
cgtggcttgg
ctacctgtat
cctgacaatc
taccacaccc
cagcgacaag
cgtgttcctg
gacatgcgtg
ggacggcegtg
ctatcgcgtg
taagtgcaag
taagggccag
caagaaccag
ggagtgggag
ctctgatggc

Ala
315
Val

His Asn
Val
330
Glu

Arg

Lys
345
Glu

Tyr

Lys Thr

Tyr Thr Leu

Leu Thr Cys
395
Glu Ser
410

Leu

Trp

Val
425
Asp

Asp

Lys Ser

His Glu Ala

Pro Gly Lys

475

ANIFF|(Artificial Sequence)

ctggtgcagc
gacacctaca
atctatccta
agcgccgata
acagccgtgt
ggccagggca
ggaggaggag
ggcgacagag
taccagcaga
tccggagtgc
agctctctgce
cctaccttcg
acccatacat
tttcctccaa
gtggtggacg
gaggtgcata
gtgtccgtgce
gtgagcaata
cccagagagc
gtgtctctga
tccaatggcc
tccttctttce

Lys Thr Lys

Ser Val Leu

Lys Cys Lys

350

Ile Ser Lys

365

Pro Pro Ser

380

Leu Val Lys

Asn Gly Gln

Ser Asp Gly

430

Arg Trp Gln
445

Leu His Asn

460

anti-Her2-scFv-VL-F53Y-FcH)%mSDNARE 3]

caggaggcag
tccattgggt
ccaatggcta
cctctaagaa
actattgcag
ccctggtgac
gaagcgatat
tgaccatcac
agccaggcaa
caagcaggtt
agcctgagga
gccagggcac
gcccaccatg
agccaaagga
tgtcccacga
atgccaagac
tgacagtgct
aggccctgcc
ctcaggtgta
catgtctggt
agcccgagaa
tgtattccaa

Pro Arg
320
Thr Val
335
Val Ser

Ala Lys

Arg Glu
Phe
400
Glu

Gly

Pro
415
Ser Phe

Gln Gly

His Tyr

cctgeggetg
gaggcaggct
cacaagatat
cacagcttac
cagatgggga
agtgtccagc
ccagatgacc
atgtcgcgct
ggcccccaag
ttccggaagc
ttttgccaca
aaaggtggag
tcctgctcca
taccctgatg
ggatccagag
caagccaaga
gcaccaggat
cgctcccatc
cacactgccc
gaagggcttt
caattacaag
gctgaccgtg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



gataagagcc gctggcagca gggcaacgtg ttctcctgeca gecgtgatgeca tgaggctctg 1380
cacaatcatt acacacagaa gtctctgtcc ctgagccctg gcaag 1425

<210> 5

211> 475

<212> PRT

<213> AILF5I(Artificial Sequence)

<220>
<223> anti-Her2-scFv-VL-F53A-FcHISEEEE S

<400> 5
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Thr
20 25 30
Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 920 95
Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
115 120 125
Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser
130 135 140
Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala
145 150 155 160
Ser Gln Asp Val Asn Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly
165 170 175
Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Ala Leu Tyr Ser Gly
180 185 190
Val Pro Ser Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu
195 200 205
Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln
210 215 220
Gln His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu
225 230 235 240
Ile Lys Gly Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
245 250 255
Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro
260 265 270
Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr
275 280 285
Cys Val Val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn
290 295 300
Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg
305 310 315 320
Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val
325 330 335



Leu His Gln
Ala
355

Pro

Asn Lys
Gln
370
Met

Gly
Glu Thr
385
Tyr

Pro Ser

Asn Asn Tyr

Phe Leu Tyr
435
Val Phe
450

Gln

Asn

Thr
465

Lys

<210> 6

<211> 1425
<212> DNA
<213>

<220>
<223>

<400> 6

gaggtgcagc
tcttgtgecg
ccaggcaagg
gccgactccg
ctgcagatga
ggcgacggct
g8cgLeceeCy
cagtcccctt
agccaggatg
ctgctgatct
cggtctggaa
tactattgcc
atcaagggcg
gagctgctgg
atctctagaa
gtgaagttta
gaggagcagt
tggctgaacg
gagaagacca
cctagccgcg
tatccatctg
accacaccac
gataagagcc
cacaatcatt

<210> 7

Asp
340
Leu

Trp
Pro
Arg Glu

Lys Asn

Leu

Ala

Pro

Gln

Asn Gly
Ile
360
Val

Pro

Gln
375

Val Ser

390

Ile
405
Thr

Asp

Lys
420
Ser Lys

Ser Cys

Ser Leu

Ala

Thr

Leu

Ser

Ser

Val Glu

Pro Pro

Thr Val
440
Val Met
455

Leu Ser

470

tggtggagtc
cttccggett
gactggagtg
tgaagggccg
attccctgag
tctacgctat
gctctggagg
cttccctgtc
tgaacacagc
actccgcctc
ccgacttcac
agcagcacta
agccaaagtc
gcggceccttc
cccctgaggt
actggtacgt
acaattctac
gcaaggagta
tctctaaggce
aggagatgac
acatcgccgt
ccgtgetgga
gctggcagca
acacacagaa

tggaggagga
caacatcaag
ggtggctecgg
gtttaccatc
ggccgaggac
ggattattgg
aggaggatcc
tgcctccgtg
cgtggettgg
cgccctgtat
cctgacaatc
taccacaccc
cagcgacaag
cgtgttcctg
gacatgcgtg
ggacggcegtg
ctatcgcgtg
taagtgcaag
taagggccag
caagaaccag
ggagtgggag
ctctgatggc

gggcaacgtg
gtctctgtcc

Lys Glu
345

Glu

Tyr

Lys Thr

Tyr Thr Leu

Leu Thr Cys
395
Glu Ser
410

Leu

Trp

Val
425
Asp

Asp

Lys Ser

His Glu Ala

Pro Gly Lys

475

ANIFF|(Artificial Sequence)

ctggtgcagc
gacacctaca
atctatccta
agcgccgata
acagccgtgt
ggccagggca
ggaggaggag
ggcgacagag
taccagcaga
tccggagtgc
agctctctgce
cctaccttcg
acccatacat
tttcctccaa
gtggtggacg
gaggtgcata
gtgtccgtgce
gtgagcaata
cccagagagc
gtgtctctga
tccaatggcc
tccttctttce
ttctcctgea
ctgagccctg

Lys Cys Lys

350

Ile Ser Lys

365

Pro Pro Ser

380

Leu Val Lys

Asn Gly Gln

Ser Asp Gly

430

Arg Trp Gln
445

Leu His Asn

460

anti-Her2-scFv-VL-F53A-FcH)%mISDNARE 3]

caggaggcag
tccattgggt
ccaatggcta
cctctaagaa
actattgcag
ccctggtgac
gaagcgatat
tgaccatcac
agccaggcaa
caagcaggtt
agcctgagga
gccagggcac
gcccaccatg
agccaaagga
tgtcccacga
atgccaagac
tgacagtgct
aggccctgcc
ctcaggtgta
catgtctggt
agcccgagaa
tgtattccaa
gcgtgatgcea
gcaag

Val Ser

Ala Lys

Arg Glu
Phe
400
Glu

Gly

Pro
415
Ser Phe

Gln Gly

His Tyr

cctgeggetg
gaggcaggct
cacaagatat
cacagcttac
cagatgggga
agtgtccagc
ccagatgacc
atgtcgcgct
ggcccccaag
ttccggaagc
ttttgccaca
aaaggtggag
tcctgctcca
taccctgatg
ggatccagag
caagccaaga
gcaccaggat
cgctcccatc
cacactgccc
gaagggcttt
caattacaag
gctgaccgtg
tgaggctctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1425



211> 475
<212> PRT
<213> AILF%I(Artificial Sequence)

<220>
<223> anti-Her2-scFv-VL-F53R-FcHISIEELE S

<400> 7
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Thr
20 25 30
Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 920 95
Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
115 120 125
Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser
130 135 140
Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala
145 150 155 160
Ser Gln Asp Val Asn Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly
165 170 175
Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Arg Leu Tyr Ser Gly
180 185 190
Val Pro Ser Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu
195 200 205
Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln
210 215 220
Gln His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu
225 230 235 240
Ile Lys Gly Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
245 250 255
Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro
260 265 270
Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr
275 280 285
Cys Val Val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn
290 295 300
Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg
305 310 315 320
Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val
325 330 335
Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser
340 345 350
Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
355 360 365



Gln
370
Met

Gly Pro
Glu
385
Tyr

Thr

Pro Ser

Asn Asn Tyr

Phe Leu Tyr
435
Val Phe
450

Gln

Asn

Thr
465

Lys

<210> 8

<211> 1427
<212> DNA
<213>

<220>
<223>

<400> 8

gaggtgcagc
tcttgtgccg
ccaggcaagg
gccgactccg
ctgcagatga
ggcgacggct
g8cgeceecy
cagtcccctt
agccaggatg
ctgctgatct
cggtctggaa
tactattgcc
atcaagggcg
gagctgctgg
atctctagaa
gtgaagttta
gaggagcagt
tggctgaacg
gagaagacca
cctagccgcg
tatccatctg
accacaccac
gataagagcc
cacaatcatt

<210> 9

<211> 475
<212> PRT
<213>

Arg Glu

Lys Asn

Pro

Gln

Gln
375
Val

Val

Ser

390

Ile
405
Thr

Asp

Lys
420
Ser Lys

Ser Cys

Ser Leu

Ala

Thr

Leu

Ser

Ser

Val Glu

Pro Pro

Thr Val
440
Val Met
455

Leu Ser

470

tggtggagtc
cttccggett
gactggagtg
tgaagggccg
attccctgag
tctacgctat
gctctggagg
cttccctgtc
tgaacacagc
actccgcctc
ccgacttcac
agcagcacta
agccaaagtc
gcggceccttc
cccctgaggt
actggtacgt
acaattctac
gcaaggagta
tctctaaggce
aggagatgac
acatcgccgt
ccgtgctgga
gctggcagca
acacacagaa

tggaggagga
caacatcaag
ggtggctcgg
gtttaccatc
ggccgaggac
ggattattgg
aggaggatcc
tgccteccgtg
cgtggcttgg
caggctgtat
cctgacaatc
taccacaccc
cagcgacaag
cgtgttcctg
gacatgcgtg
ggacggcegtg
ctatcgcgtg
taagtgcaag
taagggccag
caagaaccag
ggagtgggag
ctctgatggc

gggcaacgtg
gtctctgtcc

Tyr Thr Leu

Leu Thr Cys
395
Glu Ser
410

Leu

Trp

Val
425
Asp

Asp

Lys Ser

His Glu Ala

Pro Gly Lys

475

ANIFF|(Artificial Sequence)

ctggtgcagc
gacacctaca
atctatccta
agcgccgata
acagccgtgt
ggccagggca
ggaggaggag
ggcgacagag
taccagcaga
tccggagtgc
agctctctgce
cctaccttcg
acccatacat
tttcctccaa
gtggtggacg
gaggtgcata
gtgtccgtgce
gtgagcaata
cccagagagc
gtgtctctga
tccaatggcc
tccttetttce
ttctcctgea
ctgagccctg

ANIFF|(Artificial Sequence)

Pro Pro Ser

380

Leu Val Lys

Asn Gly Gln

Ser Asp Gly

430

Arg Trp Gln
445

Leu His Asn

460

anti-Her2-scFv-VL-F53R-FcHI%mfiLDNAR 5]

caggaggcag
tccattgggt
ccaatggcta
cctctaagaa
actattgcag
ccctggtgac
gaagcgatat
tgaccatcac
agccaggcaa
caagcaggtt
agcctgagga
gccagggcac
gcccaccatg
agccaaagga
tgtcccacga
atgccaagac
tgacagtgct
aggccctgcec
ctcaggtgta
catgtctggt
agcccgagaa
tgtattccaa
gcgtgatgca
gcaagta

Arg Glu
Phe
400
Glu

Gly

Pro
415
Ser Phe

Gln Gly

His Tyr

cctgeggetg
gaggcaggct
cacaagatat
cacagcttac
cagatgggga
agtgtccagc
ccagatgacc
atgtcgcgct
ggcccccaag
ttccggaagc
ttttgccaca
aaaggtggag
tcctgctcca
taccctgatg
ggatccagag
caagccaaga
gcaccaggat
cgctcccatc
cacactgccc
gaagggcttt
caattacaag
gctgaccgtg
tgaggctctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1427



<220>
<223> anti-Her2-scFv-VH-K30E-FcHISEELE S

<400> 9
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Glu Asp Thr
20 25 30
Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 920 95
Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
115 120 125
Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser
130 135 140
Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala
145 150 155 160
Ser Gln Asp Val Asn Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly
165 170 175
Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly
180 185 190
Val Pro Ser Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu
195 200 205
Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln
210 215 220
Gln His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu
225 230 235 240
Ile Lys Gly Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
245 250 255
Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro
260 265 270
Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr
275 280 285
Cys Val Val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn
290 295 300
Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg
305 310 315 320
Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val
325 330 335
Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser
340 345 350
Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
355 360 365
Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu
370 375 380
Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe
385 390 395 400



Tyr Pro Ser

Asn Asn Tyr

Phe Leu Tyr
435
Val Phe
450

Gln

Asn

Thr
465

Lys

<210>
<211>
<212>
<213>

10
1425
DNA

<220>
<223>

<400> 10
gaggtgcagc
tcttgtgcecg
ccaggcaagg
gccgactccg
ctgcagatga
ggcgacggct
g8CELeCLeCy
cagtcccctt
agccaggatg
ctgctgatct
cggtctggaa
tactattgcc
atcaagggcg
gagctgctgg
atctctagaa
gtgaagttta
gaggagcagt
tggctgaacg
gagaagacca
cctagccgceg
tatccatctg
accacaccac
gataagagcc
cacaatcatt

<210>
<211>
<212>
<213>

11
480
PRT

<220>

<223>

<400> 11

Ile
405
Thr

Asp

Lys
420
Ser Lys

Ser Cys

Ser Leu

Ala

Thr

Leu

Ser

Ser

Val Glu

Pro Pro

Thr Val
440
Val Met
455

Leu Ser

470

tggtggagtc
cttccggett
gactggagtg
tgaagggccg
attccctgag
tctacgctat
gctctggagg
cttccctgtc
tgaacacagc
actccgcctc
ccgacttcac
agcagcacta
agccaaagtc
gcggceccttc
cccctgaggt
actggtacgt
acaattctac
gcaaggagta
tctctaaggce
aggagatgac
acatcgccgt
ccgtgctgga
gctggcagca
acacacagaa

tggaggagga
caacatcgag
ggtggctcgg
gtttaccatc
ggccgaggac
ggattattgg
aggaggatcc
tgccteccgtg
cgtggettgg
cttcctgtat
cctgacaatc
taccacaccc
cagcgacaag
cgtgttcctg
gacatgcgtg
ggacggcegtg
ctatcgcgtg
taagtgcaag
taagggccag
caagaaccag
ggagtgggag
ctctgatggc

gggcaacgtg
gtctctgtcc

Glu
410
Leu

Trp Ser
Val
425
Asp

Asp

Lys Ser

His Glu Ala

Pro Gly Lys

475

ANILFF|(Artificial Sequence)

ctggtgcagc
gacacctaca
atctatccta
agcgccgata
acagccgtgt
ggccagggca
ggaggaggag
ggcgacagag
taccagcaga
tccggagtgc
agctctctgce
cctaccttcg
acccatacat
tttcctccaa
gtggtggacg
gaggtgcata
gtgtccgtgce
gtgagcaata
cccagagagc
gtgtctctga
tccaatggcc
tccttetttce
ttctcctgea
ctgagccctg

ANIFF|(Artificial Sequence)

Asn Gly Gln

Ser Asp Gly
430

Trp Gln

445

His Asn

Arg

Leu
460

anti-Her2-scFv-VH-K30E-FcRI4iTSDNARE 3|

caggaggcag
tccattgggt
ccaatggcta
cctctaagaa
actattgcag
ccctggtgac
gaagcgatat
tgaccatcac
agccaggcaa
caagcaggtt
agcctgagga
gccagggcac
gcccaccatg
agccaaagga
tgtcccacga
atgccaagac
tgacagtgct
aggccctgcc
ctcaggtgta
catgtctggt
agcccgagaa
tgtattccaa
gcgtgatgca
gcaag

anti-Her2-scFv-VH-K3@E-VL-F53Y-FcIRERLF 5

Pro Glu
415
Ser Phe

Gln Gly

His Tyr

cctgeggetg
gaggcaggct
cacaagatat
cacagcttac
cagatgggga
agtgtccagc
ccagatgacc
atgtcgcgct
ggcccccaag
ttccggaagc
ttttgccaca
aaaggtggag
tcctgctcca
taccctgatg
ggatccagag
caagccaaga
gcaccaggat
cgctcccatc
cacactgccc
gaagggcttt
caattacaag
gctgaccgtg
tgaggctctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1425



Glu
Ser
Tyr
Ala
Lys
65

Leu
Ser
Gly
Gly
Thr
145
Ile
Gln
Tyr
Thr
Thr
225
Gly
His
Val
Thr
Glu
305
Lys
Ser
Lys
Ile
Pro
385

Leu

Asn

Val
Leu
Ile
Arg
50

Gly
Gln
Arg
Thr
Ser
130
Gln
Thr
Gln
Leu
Asp
210
Tyr
Thr
Thr
Phe
Pro
290
Val
Thr
Val
Cys
Ser
370
Pro

Val

Gly

Gln
Arg
His
35

Ile
Arg
Met
Trp
Leu
115
Gly
Ser
Cys
Lys
Tyr
195
Phe
Tyr
Lys
Cys
Leu
275
Glu
Lys
Lys
Leu
Lys
355
Lys
Cys
Lys

Gln

Leu
Leu
20

Trp
Tyr
Phe
Asn
Gly
100
Val
Gly
Pro
Arg
Pro
180
Ser
Thr
Cys
Val
Pro
260
Phe
Val
Phe
Pro
Thr
340
Val
Ala
Arg
Gly

Pro
420

Val
Ser
Val
Pro
Thr
Ser
85

Gly
Thr
Gly
Ser
Ala
165
Gly
Gly
Leu
Gln
Glu
245
Pro
Pro
Thr
Asn
Arg
325
Val
Ser
Lys
Glu
Phe

405
Glu

Glu
Cys
Arg
Thr
Ile
70

Leu
Asp
Val
Gly
Ser
150
Ser
Lys
Val
Thr
Gln
230
Ile
Cys
Pro
Cys
Trp
310
Glu
Leu
Asn
Gly
Glu
390
Tyr

Asn

Ser
Ala
Gln
Asn
55

Ser
Arg
Gly
Ser
Ser
135
Leu
Gln
Ala
Pro
Ile
215
His
Lys
Pro
Lys
Val
295
Tyr
Glu
His
Lys
Gln
375
Met

Pro

Asn

Gly
Ala
Ala
40

Gly
Ala
Ala
Phe
Ser
120
Gly
Ser
Asp
Pro
Ser
200
Ser
Tyr
Gly
Ala
Pro
280
Val
Val
Gln
Gln
Ala
360
Pro
Thr

Ser

Tyr

Gly
Ser
25

Pro
Tyr
Asp
Glu
Tyr
105
Gly
Gly
Ala
Val
Lys
185
Arg
Ser
Thr
Glu
Pro
265
Lys
Val
Asp
Tyr
Asp
345
Leu
Arg
Lys
Asp

Lys
425

Gly
10

Gly
Gly
Thr
Thr
Asp
90

Ala
Gly
Gly
Ser
Asn
170
Leu
Phe
Leu
Thr
Pro
250
Glu
Asp
Asp
Gly
Asn
330
Trp
Pro
Glu
Asn
Ile

410
Thr

Leu
Phe
Lys
Arg
Ser
75

Thr
Met
Gly
Gly
Val
155
Thr
Leu
Ser
Gln
Pro
235
Lys
Leu
Thr
Val
Val
315
Ser
Leu
Ala
Pro
Gln
395
Ala

Thr

Val
Asn
Gly
Tyr
60

Lys
Ala
Asp
Gly
Ser
140
Gly
Ala
Ile
Gly
Pro
220
Pro
Ser
Leu
Leu
Ser
300
Glu
Thr
Asn
Pro
Gln
380
Val
Val

Pro

Gln
Ile
Leu
45

Ala
Asn
Val
Tyr
Ser
125
Asp
Asp
Val
Tyr
Ser
205
Glu
Thr
Ser
Gly
Met
285
His
Val
Tyr
Gly
Ile
365
Val
Ser

Glu

Pro

Pro
Glu
30

Glu
Asp
Thr
Tyr
Trp
110
Gly
Ile
Arg
Ala
Ser
190
Arg
Asp
Phe
Asp
Gly
270
Ile
Glu
His
Arg
Lys
350
Glu
Tyr
Leu

Trp

Val
430

Gly
15

Asp
Trp
Ser
Ala
Tyr
95

Gly
Gly
Gln
Val
Trp
175
Ala
Ser
Phe
Gly
Lys
255
Pro
Ser
Asp
Asn
Val
335
Glu
Lys
Thr
Trp
Glu

415
Leu

Gly
Thr
Val
Val
Tyr
80

Cys
Gln
Gly
Met
Thr
160
Tyr
Ser
Gly
Ala
Gln
240
Thr
Ser
Arg
Pro
Ala
320
Val
Tyr
Thr
Leu
Cys
400

Ser

Asp



Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser

435

440

445

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala

450

455

460

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
470

465

<210> 12
<211>
<212>
<213>

DNA

<220>
<223>

<400> 12

gaggtgcaac
tcttgecgcecg
cctggcaagg
gccgactctg
ctgcagatga
ggtgacggct
g8aggceecy
gatatccaga
atcacctgca
ggcaaggccc
cggttctccg
gaagatttcg
ggcaccaaag
ccttgeccctg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgcacc
ctgcctgctc
gtgtacaccc
ctggtgaagg
gagaacaact
tccaagctga
atgcacgagg
tga

<210> 13

<211> 449
<212> PRT
<213>

<220>
<223>

<400> 13

1443

tggtggaatc
cctctggett
gcctggaatg
taaagggcag
actccctgag
tttacgccat
gctceggegg
tgacccagtc
gagcttctca
ctaagctgct
gctctcggtc
ccacctacta
tggagatcaa
cccctgaact
tgatgatctc
ctgaggtcaa
ctagagaaga
aggactggct
ctatcgagaa
tgcctecttg
gcttctaccc
acaagactac
ccgtggacaa
ccctgcacaa

cggegegeeea
caacatcgag

ggtcgctaga
attcaccatc
agccgaggac
ggactactgg
cggcggcetct
tcctagctcc
ggacgtgaac
gatctactct
cggcaccgac
ctgccagcag
gggcegagecc
actgggcegsc
tagaacccct
gttcaactgg
gcagtacaac
gaacggcaaa
gacaatctcc
tagagaggaa
atccgacatc
cccacctgtg
gtccagatgg
ccactacacc

475

ANILFF|(Artificial Sequence)

ctggtccaac
gatacctaca
atctacccta
tctgccgata
accgeccgtgt
ggacaaggca
ggcggagecy
ctctccgect
accgectgtgg
gcttcctacc
ttcactctga
cactacacca
aagtcctccg
ccttctgtgt
gaagtgacct
tacgtggacg
tccacctaca
gagtacaagt
aaggccaaag
atgaccaaga
gccgtcgagt
ctggactccg

cagcagggca
cagaaatccc

AIRF5|(Artificial Sequence)

anti-Her2-domain2-HC-FcHIEEEEFE 5

anti-Her2-scFv-VH-K3@E-VL-F53Y-FcHIEELF 5

ctggagggag
tccactgggt
ccaacggcta
catctaagaa
actactgctc
cacttgttac

gctctggegg
ccgtgggega
cctggtacca
tgtactccgg
ccatctccag
cccctcccac
ataaaaccca
tcctgttccc
gcgtggtggt
gcgtggaagt
gagtggtctc
gcaaggtgtc
gccagcctcg
accaggtgtc
gggagtccaa
atggctcctt
acgtgttctc
tgtctctgtc

480

cctgeggetg
gecggeaggec
caccagatac
caccgcctac
ccggtgggsc
ggtgtcctct
cggcggatct
cagagtgaca
gcagaagcct
cgtgcccagc
cctgcagcct
cttcggccag
cacctgtcct
tcctaagccc
ggatgtgtct
gcataacgcc
cgtgctgacc
caacaaggct
ggagcctcag
tctgtggtgc
cggacagccc
cttcctgtac
ctgcteccgtg
ccctggcaag

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asp Tyr

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1443



Thr
Ala
Lys
65

Leu
Ala
Thr
Pro
Gly
145
Asn
Gln
Ser
Ser
Thr
225
Ser
Arg
Pro
Ala
Val
305
Tyr
Thr
Leu
Cys
Ser
385
Asp
Ser

Ala

Lys

Met
Asp
50

Gly
Gln
Arg
Leu
Leu
130
Cys
Ser
Ser
Ser
Asn
210
His
Val
Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Ala
370
Asn
Ser

Arg

Leu

Asp
35

Val
Arg
Met
Asn
Val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe
Pro
Val
275
Thr
Val
Cys
Ser
Pro
355
Val
Gly
Asp
Trp

His
435

20
Trp

Asn
Phe
Asn
Leu
100
Thr
Pro
Val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Val
Pro
Thr
Ser
85

Gly
Val
Ser
Lys
Leu
165
Leu
Thr
Val
Pro
Phe
245
Val
Phe
Pro
Thr
Val
325
Ala
Arg
Gly
Pro
Ser
405
Gln

Arg

Arg
Asn
Leu
70

Leu
Pro
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asn
Arg
Val
310
Ser
Lys
Glu
Phe
Glu
390
Phe
Gly

Phe

Gln
Ser
55

Ser
Arg
Ser
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
Asn
Gly
Glu
Tyr
375
Asn
Phe

Asn

Thr

Ala
40

Gly
Val
Ala
Phe
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys
Pro
Lys
Val
Tyr
280
Glu
His
Lys
Gln
Met
360
Pro
Asn
Leu

Val

Gln
440

25
Pro

Gly
Asp
Glu
Tyr
105
Ser
Thr
Pro
Val
Ser
185
Ile
Val
Ala
Pro
Val
265
Val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Val
Phe

425
Lys

Gly
Ser
Arg
Asp
90

Phe
Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
Val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

Lys
Ile
Ser
75

Thr
Asp
Lys
Gly
Pro
155
Thr
Val
Asn
Pro
Glu
235
Asp
Asp
Gly
Asn
Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys
Cys

Leu

Gly
Tyr
60

Lys
Ala
Tyr
Gly
Gly
140
Val
Phe
Val
Val
Lys
220
Leu
Thr
Val
Val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu

Ser

Ser

Leu
45

Asn
Asn
Val
Trp
Pro
125
Thr
Thr
Pro
Thr
Asn
205
Ser
Leu
Leu
Ser
Glu
285
Thr
Asn
Pro
Gln
Val
365
Val
Pro
Thr
Val

Leu
445

30
Glu

Gln
Thr
Tyr
Gly
110
Ser
Ala
Val
Ala
Val
190
His
Cys
Gly
Met
His
270
Val
Tyr
Gly
Ile
Val
350
Ser
Glu
Pro
Val
Met

430
Ser

Trp
Arg
Leu
Tyr
95

Gln
Val
Ala
Ser
Val
175
Pro
Lys
Asp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Cys
Leu
Trp
Val
Asp
415
His

Pro

Val
Phe
Tyr
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asn
Val
Glu
320
Lys
Thr
Ser
Glu
Leu
400
Lys
Glu

Gly



<210>
<211>
<212>
<213>

14
1350
DNA

<220>
<223>

<400> 14
gaagtgcagc
tcttgtgecg
cctggcaaag
aaccagcggt
ctgcagatga
ggaccttcct
tccaccaagg
acagctgctc
aactctggcg
ctgtactctc
atctgcaatg
tcctgcgaca
tccgtgttcc
gtgacctgceg
gtggacggcg
acctacagag
tacaagtgca

gccaagggcc
accaagaacc

gtggaatggg
gactccgacg

cagggcaacg
aagtccctgt

<210>
<211>
<212>
<213>

15
214
PRT

<220>
<223>

<400> 15
Asp Ile Gln
1

Asp Arg Val

Val Ala Trp
35
Tyr Ser Ala
50
Ser Gly Ser
65

tggttgaatc
cctctggett
gactggaatg
tcaagggcag
actccctgag
tctacttcga
gacccagcgt
tgggctgect
ctctgacatc
tgtcctctgt
tgaaccacaa
agacccacac
tgtttcctcc
tggtggtegga
tggaagtgca
tggtgtccgt
aggtgtccaa
agcctcggga
aggtgtccct
agagcaatgg
gctcattctt
tgttctcctg
ctctgagccc

Met Thr
5

Thr Ile

20

Tyr Gln

Ser Tyr

Gly Thr

Gln Ser
Thr Cys
Gln Lys
Arg Tyr

Asp Phe
70

tggcggegga
caccttcacc
ggtcgccgac
attcaccctg
agccgaggac
ctactggggc
gttccctctg
ggtcaaggac
tggcgtgcac
cgtgaccgtg
gccttccaac
ctgtcctcca
aaagcctaag
tgtgtctcac
caacgccaag
gctgaccgtg
caaggccctg
acctcaagtc
gtcctgtgcc
ccagcctgag
cctggtgtcc
ctccgtgatg
cggcaaatga

Pro
Lys

Pro
40
Thr
55

Thr

AIRF5|(Artificial Sequence)

anti-Her2-domain2-HC-FcRIMEEEF 5

ttggttcagc
gactacacca
gtgaacccta
tccgtggacc
accgccgtgt
cagggcaccc
gctccttcca
tactttcctg
acctttccag
ccttccagct
accaaggtgg
tgtcctgctc
gataccctga
gaggatcccg
accaagccta
ctgcaccagg
cctgctccta
tgtaccctgce
gtgaagggct
aacaactaca
aagctgacag
cacgaggccc

ANILFF|(Artificial Sequence)

anti-Her2-domain2-LCHIEEEFE 5

Ser Leu
10

Ser

Ser

Ala
25
Gly

Gln

Lys Ala

Gly Val Pro

Thr Ile

75

Leu

ctggcggatc
tggactgggt
attccggcgg
ggtctaagaa
actactgcgc
tggtcacagt
gcaagtctac
agcctgtgac
ctgtgctgca
ctctgggaac
acaagaaggt
cagaactgct
tgatctctcg
aagtgaagtt
gagaggaaca
attggctgaa
tcgaaaagac
ctcctagccg
tctacccttc
agacaacccc
tggacaagtc
tgcacaacag

Ser Ala Ser

Val Ser
30

Leu

Asp

Pro Lys

45
Arg

Ser Phe

60
Ser

Ser Leu

tctgagactg
ccgacaggct
ctccatctac
caccctgtac
cagaaacctg
ttcttccgcet
ctctggcgga
cgtgtecctgg
gtcctccggc
ccagacctac
ggaacccaag
cggcggacct
gacccctgaa
caattggtac
gtacaactcc
cggcaaagag
catctccaag
ggaagagatg
cgatatcgcc
tcctgtgetg
cagatggcag
gttcacccag

Val
15
Ile

Gly
Gly
Leu Ile
Ser Gly

Gln Pro

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1350



Glu Asp Phe

Thr Phe Gly
Val
115

Ser

Pro Ser

Thr Ala
130
Lys Val Gln
145
Glu

Ser Val

Ser Thr Leu

Ala Glu
195

Arg

Cys
Phe Asn
210

<210>
<211>
<212>
<213>

16
645
DNA

<220>
<223>

<400> 16
gatatccaga
atcacatgca
ggcaaggccc
agattctccg
gaggacttcg
ggcaccaagg
tccgacgagc
cctcgggaag
gagtctgtga
ctgtccaagg
ctgtctagtc

<210>
<211>
<212>
<213>

17
481
PRT

<220>

<223>

<400> 17

Ala Thr
85

Gln Gly
100
Phe Ile

Val Val

Trp Lys

Tyr
Thr
Phe
Cys

Val

Tyr Cys

Lys Val
Pro
120
Leu

Pro

Leu
135

Asp Asn

150

Thr Glu
165
Thr Leu
180
Val Thr

Gly Glu

tgacccagtc
aggcctctca
ctaagctgct
gctctggctc
ccacctacta
tggaaatcaa
agctgaagtc
ccaaggtgca
ccgagcagga
ccgactacga
ccgtgaccaa

Gln

Ser

His

Asp Ser

Lys Ala

Gln Gly

200

Cys

tccttccage
ggacgtgtcc
gatctactcc
tggcacagac
ctgccagcag
gagaaccgtg
tggcaccgct
gtggaaggtg
ctccaaggac
gaagcacaag
gtctttcaac

Gln Gln
90

Ile

Tyr

Glu
105
Ser

Lys

Asp Glu

Asn Asn Phe

Ala Gln
155

Ser

Leu
Lys Asp
170
Asp Glu
185
Leu

Ser Ser

ANIFF|(Artificial Sequence)

anti-Her2-domain2-LCHIZEEEF 5

ctgtctgect
atcggcegtgg
gcctcctaca
tttaccctga
tactacatct
gccgctectt
tctgtcgtgt
gacaatgccc
agcacctata
gtgtacgcct
cggggcgagt

AIRF5(Artificial Sequence)

anti-Her2-scFv-VL-VH-FclIEEEEFE T

Tyr Ile Tyr

Thr Val
110
Lys

Arg
Gln Leu
125
Tyr Pro
140
Ser

Arg

Gly Asn

Thr Tyr Ser

Lys His Lys
190
Val Thr

205

Pro

ctgtgggcga
catggtatca
gatacacagg
caatctccag
acccctacac
ccgtgttcat
gcctgctgaa
tgcagtccgg
gcctgtcectce
gcgaagtgac
gttga

Pro
95
Ala Ala

Ser Gly

Glu Ala

Gln
160
Ser

Ser

Leu
175
Val

Lys Ser

cagagtgacc
gcagaagcct
cgtgccctcc
cctgcagcect
cttcggccag
cttcccacct
caacttctac
caactcccaa
cacactgacc
ccatcagggc

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn Thr Ala

20

25

30

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

60
120
180
240
300
360
420
480
540
600
645



Tyr
Ser
65

Glu
Thr
Gly
Val
Leu
145
Ile
Arg
Gly
Gln
Arg
225
Thr
Thr
Ser
Arg
Pro
305
Ala
Val
Tyr
Thr
Leu
385
Cys
Ser
Asp

Ser

Ala

Ser
50

Arg
Asp
Phe
Ser
Gln
130
Arg
His
Ile
Arg
Met
210
Trp
Leu
His
Val
Thr
290
Glu
Lys
Ser
Lys
Ile
370
Pro
Leu
Asn
Ser
Arg

450
Leu

35
Ala

Ser
Phe
Gly
Gly
115
Leu
Leu
Trp
Tyr
Phe
195
Asn
Gly
Val
Thr
Phe
275
Pro
Val
Thr
Val
Cys
355
Ser
Pro
Val
Gly
Asp
435
Trp

His

Ser
Gly
Ala
Gln
100
Gly
Val
Ser
Val
Pro
180
Thr
Ser
Gly
Thr
Cys
260
Leu
Glu
Lys
Lys
Leu
340
Lys
Lys
Ser
Lys
Gln
420
Gly
Gln

Asn

Phe
Thr
Thr
85

Gly
Gly
Glu
Cys
Arg
165
Thr
Ile
Leu
Asp
Val
245
Pro
Phe
Val
Phe
Pro
325
Thr
Val
Ala
Arg
Gly
405
Pro
Ser

Gln

His

Leu
Asp
70

Tyr
Thr
Ser
Ser
Ala
150
Gln
Asn
Ser
Arg
Gly
230
Ser
Pro
Pro
Thr
Asn
310
Arg
Val
Ser
Lys
Asp
390
Phe
Glu
Phe
Gly

Tyr

Tyr
55

Phe
Tyr
Lys
Gly
Gly
135
Ala
Ala
Gly
Ala
Ala
215
Phe
Ser
Cys
Pro
Cys
295
Trp
Glu
Leu
Asn
Gly
375
Glu
Tyr
Asn
Phe
Asn

455
Thr

40
Ser

Thr
Cys
Val
Gly
120
Gly
Ser
Pro
Tyr
Asp
200
Glu
Tyr
Ala
Pro
Lys
280
Val
Tyr
Glu
His
Lys
360
Gln
Leu
Pro
Arg
Leu
440
Val

Gln

Gly
Leu
Gln
Glu
105
Gly
Gly
Gly
Gly
Thr
185
Thr
Asp
Ala
Ala
Ala
265
Pro
Val
Val
Gln
Gln
345
Ala
Pro
Thr
Ser
Tyr
425
Tyr
Phe

Lys

Val
Thr
Gln
90

Ile
Ser
Leu
Phe
Lys
170
Arg
Ser
Thr
Met
Glu
250
Pro
Lys
Val
Asp
Tyr
330
Asp
Leu
Arg
Lys
Asp
410
Met
Ser

Ser

Ser

Pro
Ile
75

His
Lys
Gly
Val
Asn
155
Gly
Tyr
Lys
Ala
Asp
235
Pro
Glu
Asp
Asp
Gly
315
Asn
Trp
Pro
Glu
Asn
395
Ile
Thr
Lys
Cys

Leu

Ser
60

Ser
Tyr
Gly
Gly
Gln
140
Ile
Leu
Ala
Asn
Val
220
Tyr
Lys
Leu
Thr
Val
300
Val
Ser
Leu
Ala
Pro
380
Gln
Ala
Trp
Leu
Ser

460
Ser

45
Arg

Ser
Thr
Gly
Gly
125
Pro
Lys
Glu
Asp
Thr
205
Tyr
Trp
Ser
Leu
Leu
285
Ser
Glu
Thr
Asn
Pro
365
Gln
Val
Val
Pro
Thr
445
Val

Leu

Phe
Leu
Thr
Ser
110
Ser
Gly
Asp
Trp
Ser
190
Ala
Tyr
Gly
Ser
Gly
270
Met
His
Val
Tyr
Gly
350
Ile
Val
Ser
Glu
Pro
430
Val
Met

Ser

Ser
Gln
Pro
95

Gly
Gly
Gly
Thr
Val
175
Val
Tyr
Cys
Gln
Asp
255
Gly
Ile
Glu
His
Arg
335
Lys
Glu
Tyr
Leu
Trp
415
Val
Asp
His

Pro

Gly
Pro
80

Pro
Gly
Glu
Ser
Tyr
160
Ala
Lys
Leu
Ser
Gly
240
Lys
Pro
Ser
Asp
Asn
320
Val
Glu
Lys
Thr
Ile
400
Glu
Leu
Lys
Glu

Gly



465
Lys

<210>
<211>
<212>
<213>

18
1443
DNA

<220>
<223>

<400> 18
gatatccaga
atcacctgca
ggcaaggctc
cggttctctg
gaagacttcg

ggcaccaagg
ggaagcggag
cctggecggaa
atccactggg
accaatggct
acctccaaga
tactactgtt
acactggtga
cccccttgtc
cctaaagata
tctcatgagg
gccaagacca
acagtgctgc
gccctgectg
caagtgtata
tgcctggtga
cctgagaacc
tactctaagc
gtgatgcacg
aag

<210>
<211>
<212>
<213>

19
448
PRT

<220>

<223>

<400> 19

470

tgacccagtc
gagcttccca
ctaagctgct
gctceceggtce
ccacctacta
tcgagatcaa
gcggaagtgg
gcctacggcet
tgcggceagsc
acaccagata
ataccgccta
ccagatgggg
ccgtgtcctc
ctgctccaga
ccctgatgat
accctgaggt
agcctagaga
accaggactg
ctcccatcga
ccctgectcc
agggcttcta
ggtacatgac
tgaccgtgga
aggctctgca

anti-Her2-scFv-VL-VH-Fci9#%

cccttcctca
ggatgtgaac
gatctactct
tggcaccgac
ctgccagcag
gggceggctcec
cgaagtgcaa
gtcttgcgcec
tcccggcaag
cgccgattct
cctgcagatg
cggcgatggc
cgctgctgag
actcctgggc
ctctcgcacc
gaagttcaac
agagcagtac
gctgaacggc
gaagaccatt
tagccgggac
ccccagcegac
ctggcctcct
caagagtaga
taaccactac

475

AIRF5|(Artificial Sequence)

LTSI

ctgtctgect
accgcagtgg
gcttccttcc
tttaccctga
cactacacca
ggcggggsect
ctggtcgagt
gcctectggcet
ggcctggaat
gtgaaaggta
aactccctga
ttctacgcca
cctaagtcct
ggcccttccg
ccagaagtga
tggtatgtgg
aactctacct
aaagagtaca
tctaaggcca
gagctgacca
atcgccgtgg
gtgctggact
tggcagcaag
acccagaaat

ANIFF|(Artificial Sequence)

anti-Her2-domain2-HC-Fc-2REEEEFE S

ccgtgggaga
cctggtacca
tgtactccgg
ccatctccag
ctccacccac
ccggegeces
ctggaggcegsg
ttaacatcaa
gggtggcecag
gattcacaat
gagccgagsga
tggactactg
ccgacaaaac
tgtttctgtt
catgcgtggt
acggecgtgga
accgggtggt
agtgcaaggt
agggacagcc
agaaccaggt
agtgggagtc
ccgacggcag
gcaacgtgtt
ccctgtettt

480

cagagtgaca
gcagaagcct
cgtcccttct
cctgcagcect
cttcggtcag
ctctggeggc
cctggttcag
ggacacctac
aatctaccct
ctccgecgac
tacagctgtc
gggcecaggsc
ccacacctgt
ccccccgaag
agtcgacgtg
agtgcacaac
gtctgtgctg
gtccaacaag
cagagaacct
gtccctgatc
caacggccaa
cttcttcctg
ctcctgctceg

gagccctggce

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asp Tyr

20

25

30

Thr Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35

40

45

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1443



Ala
Lys
65

Leu
Ala
Thr
Pro
Gly
145
Asn
Gln
Ser
Ser
Thr
225
Ser
Arg
Pro
Ala
Val
305
Tyr
Thr
Tyr
Cys
Ser
385
Asp

Ser

Ala

Asp
50

Gly
Gln
Arg
Leu
Leu
130
Cys
Ser
Ser
Ser
Asn
210
His
Val
Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Leu
370
Asn
Ser

Arg

Leu

<210>
<211>
<212>

Val
Arg
Met
Asn
Val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe
Pro
Val
275
Thr
Val
Cys
Ser
Pro
355
Val
Gly
Asp

Trp

His
435

20
1344
DNA

Asn
Phe
Asn
Leu
100
Thr
Pro
Val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Pro
Thr
Ser
85

Gly
Val
Ser
Lys
Leu
165
Leu
Thr
Val
Pro
Phe
245
Val
Phe
Pro
Thr
Val
325
Ala
Arg
Gly
Pro
Ser
405
Gln

Arg

Asn
Leu
70

Leu
Pro
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asn
Arg
Val
310
Ser
Lys
Asp
Phe
Glu
390
Phe
Gly

Phe

Ser
55

Ser
Arg
Ser
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
Asn
Gly
Glu
Tyr
375
Asn
Ala

Asn

Thr

Gly
Val
Ala
Phe
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys
Pro
Lys
Val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asn
Leu

Val

Gln
440

Gly
Asp
Glu
Tyr
105
Ser
Thr
Pro
Val
Ser
185
Ile
Val
Ala
Pro
Val
265
Val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Val
Phe

425
Lys

Ser
Arg
Asp
90

Phe
Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
Val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

Ile
Ser
75

Thr
Asp
Lys
Gly
Pro
155
Thr
Val
Asn
Pro
Glu
235
Asp
Asp
Gly
Asn
Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys
Cys

Leu

Tyr
60

Lys
Ala
Tyr
Gly
Gly
140
Val
Phe
Val
Val
Lys
220
Leu
Thr
Val
Val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu

Ser

Ser

Asn
Asn
Val
Trp
Pro
125
Thr
Thr
Pro
Thr
Asn
205
Ser
Leu
Leu
Ser
Glu
285
Thr
Asn
Pro
Gln
Val
365
Val
Pro
Thr

Val

Leu
445

Gln
Thr
Tyr
Gly
110
Ser
Ala
Val
Ala
Val
190
His
Cys
Gly
Met
His
270
Val
Tyr
Gly
Ile
Val
350
Ser
Glu
Pro
Val
Met

430
Ser

Arg
Leu
Tyr
95

Gln
Val
Ala
Ser
Val
175
Pro
Lys
Asp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Val
Asp
415
His

Pro

Phe
Tyr
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asn
Val
Glu
320
Lys
Val
Thr
Glu
Leu
400
Lys
Glu

Gly



<213>

<220>
<223>

<400>
gaggtgcagc
tcctgtgcecg
cctggcaagg
aaccagcggt
ctgcagatga
ggacccagct
agcaccaaag
accgctgctc
aactccggcg
ctgtactctt
atctgcaacg
agctgcgaca
tccgtgttcc
gtgacctgcg
gtggacggcg
acctacagag
tacaagtgca

gctaagggcc
accaagaacc

gtggaatggg
gactccgatg

cagggcaacg
aagtccctgt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu
1
Ser
Tyr
Ala
Lys
65
Leu

Ser

Gly

Val
Leu
Ile
Arg
50

Gly
Gln

Arg

Thr

ANIFF|(Artificial Sequence)

anti-Her2-domain2-HC-Fc-2f#%

20

21
480
PRT

AIRF5|(Artificial Sequence)

tggtcgagtc
cttctggctt
ggctggaatg
tcaagggcag
acagcctgag
tctacttcga
gccctagtgt
tgggctgtct
ctctgacctc
tgtcttctgt
tgaaccacaa
aaacccacac
tgttcccccc
tggtggtgga
tggaagtgca
tggtttctgt
aggtgtccaa
agcctcgcga
aagtgtctct
agtccaatgg
gctccttcege
tgttctcctg
ctctgtcccc

tggaggaggt
caccttcacc
ggtggccgac
attcacactg
agccgaggac
ctactggggc
ctttcctctg
ggtgaaggac
tggcgtgceat
cgtgacagtg
gccatctaac
ctgtccacct
taagcctaag
tgtttcccat
caacgccaag
gctcactgtg
caaggccctg
acctcaggtg
gacctgcctg
ccagcccgag
cctggtgtcc
ctccgtgatg
tggc

HEFS

ctggtgcagc
gactacacca
gtgaatccta
tccgtggaca
accgctgtgt
caaggcaccc
gctcccagcet
tatttccctg
acctttcccg
ccttcttect
accaaagtgg
tgtcctgccc
gatacactga
gaagatcctg
accaagccta
ctgcaccagg
cctgctccta
tacgtgtatc
gtgaaaggct
aacaactaca
aagctgacag
cacgaggccc

ctggaggctc
tggactgggt
actctggcgg
gatccaagaa
actactgcgc
tggtcaccgt
ctaagtccac
agcctgtgac
ccgtgcectgca
ctctcggcac
acaagaaggt
ctgagctgct
tgatctccag
aagtgaagtt
gagaggaaca
attggctgaa
tcgagaagac
ctccttcccg
tctacccctc
agaccacccc
tagacaagtc
tgcacaatag

b-anti-Her2-scFv-VH-K30E-FcRIE EEEFE 5

21
Gln

Arg
His
35

Ile
Arg
Met

Trp

Leu

Leu
Leu
20

Trp
Tyr
Phe
Asn
Gly

100
Val

Val Glu
5
Ser Cys

Val Arg

Pro Thr

Thr Ile
70

Ser Leu

85

Gly Asp

Thr Val

Ser Gly
Ala Ala
Gln Ala
40
Asn Gly
55
Ser Ala
Arg Ala
Gly Phe

Ser Ser

Gly
Ser
25

Pro
Tyr
Asp
Glu
Tyr

105
Gly

Gly
10

Gly
Gly
Thr
Thr
Asp
90

Ala

Gly

Leu
Phe
Lys
Arg
Ser
75

Thr

Met

Gly

Val
Asn
Gly
Tyr
60

Lys
Ala

Asp

Gly

Gln
Ile
Leu
45

Ala
Asn
Val
Tyr

Ser

Pro
Glu
30

Glu
Asp
Thr
Tyr
Trp

110
Gly

tctgecggetg
gecggeaggcec
ctccatctac
caccctgtac
ccggaacctg
gtccagcgcc
ctccggegsgc
cgtctcttgg
gtccagcggc
acagacctac
ggaacccaag
gggcggacct
aacccccgag
caactggtac
gtacaactct
cggcaaagag
catcagcaag
ggacgagctg
cgacatcgcc
tccagtgctg
tagatggcag
attcacacag

Gly
15

Asp
Trp
Ser
Ala
Tyr
95

Gly

Gly

Gly
Thr
Val
Val
Tyr
80

Cys
Gln

Gly

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1344



Gly
Thr
145
Ile
Gln
Phe
Thr
Thr
225
Gly
His
Val
Thr
Glu
305
Lys
Ser
Lys
Ile
Pro
385
Leu
Asn
Ser

Arg

Leu
465

Ser
130
Gln
Thr
Gln
Leu
Asp
210
Tyr
Thr
Thr
Phe
Pro
290
Val
Thr
Val
Cys
Ser
370
Pro
Val
Gly
Asp
Trp

450
His

<210>
<211>
<212>
<213>

<220>
<223>

115
Gly Gly

Ser Pro

Lys Pro
180

Tyr Ser

195

Phe Thr

Tyr Cys
Lys Val

Cys Pro
260

Leu Phe

275

Glu Vval

Lys Phe
Lys Pro

Leu Thr
340

Lys Val

355

Lys Ala

Cys Arg
Lys Gly

Gln Pro
420

Gly Ser

435

Gln Gln

Asn His

22
1443
DNA

AIRF5|(Artificial Sequence)

Gly
Ser
Ala
165
Gly
Gly
Leu
Gln
Glu
245
Pro
Pro
Thr
Asn
Arg
325
Val
Ser
Lys
Glu
Phe
405
Glu
Phe
Gly

Tyr

Gly
Ser
150
Ser
Lys
Val
Thr
Gln
230
Ile
Cys
Pro
Cys
Trp
310
Glu
Leu
Asn
Gly
Glu
390
Tyr
Asn
Phe

Asn

Thr
470

Ser
135
Leu
Gln
Ala
Pro
Ile
215
His
Lys
Pro
Lys
Val
295
Glu
His
Lys
Gln
375
Met
Pro
Asn
Leu
Val

455
Gln

120
Gly

Ser
Asp
Pro
Ser
200
Ser
Tyr
Gly
Ala
Pro
280
Val
Val
Gln
Gln
Ala
360
Pro
Thr
Ser
Tyr
Tyr
440
Phe

Lys

Gly
Ala
Val
Lys
185
Arg
Ser
Thr
Glu
Pro
265
Lys
Val
Asp
Tyr
Asp
345
Leu
Arg
Lys
Asp
Lys
425
Ser

Ser

Ser

Gly
Ser
Asn
170
Leu
Phe
Leu
Thr
Pro
250
Glu
Asp
Asp
Gly
Asn
330
Trp
Pro
Glu
Asn
Ile
410
Thr
Lys
Cys

Leu

Gly
Val
155
Thr
Leu
Ser
Gln
Pro
235
Lys
Leu
Thr
Val
Val
315
Ser
Leu
Ala
Pro
Gln
395
Ala
Thr
Leu

Ser

Ser
475

Ser
140
Gly
Ala
Ile
Gly
Pro
220
Pro
Ser
Leu
Leu
Ser
300
Glu
Thr
Asn
Pro
Gln
380
Val
Val
Pro
Thr
Val

460
Leu

b-anti-Her2-scFv-VH-K30E-FcHIt%E BLE 5

125
Asp

Asp
Val
Tyr
Ser
205
Glu
Thr
Ser
Gly
Met
285
His
Val
Tyr
Gly
Ile
365
Val
Ser
Glu
Pro
Val
445
Met

Ser

Ile
Arg
Ala
Ser
190
Arg
Asp
Phe
Asp
Gly
270
Ile
Glu
His
Arg
Lys
350
Glu
Tyr
Leu
Trp
Val
430
Asp
His

Pro

Gln
Val
Trp
175
Ala
Ser
Phe
Gly
Lys
255
Pro
Ser
Asp
Asn
Val
335
Glu
Lys
Thr
Trp
Glu
415
Leu
Lys
Glu

Gly

Met
Thr
160
Tyr
Ser
Gly
Ala
Gln
240
Thr
Ser
Arg
Pro
Ala
320
Val
Tyr
Thr
Leu
Cys
400
Ser
Asp
Ser

Ala

Lys
480



<400> 22
gaggtgcaac
tcttgcgecg
cctggcaagg
gccgactcetg
ctgcagatga
ggtgacggct
g88ageceeceg
gatatccaga
atcacctgca
ggcaaggccc
cggttctccg
gaagatttcg
ggcaccaaag
ccttgccctg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgcacc
ctgcctgctc
gtgtacaccc
ctggtgaagg
gagaacaact
tccaagctga
atgcacgagg

tga

<210> 23
<211> 480
<212> PRT

<213>

<220>

<223>

<400> 23

Glu
1
Ser
Tyr
Ala
Lys
65
Leu
Ser

Gly

Gly

Val Gln
Leu Arg

Ile His
35

Arg Ile

50

Gly Arg

Gln Met
Arg Trp
Thr Leu

115

Ser Gly
130

Leu
Leu
20

Trp
Tyr
Phe
Asn
Gly
100
Val

Gly

tggtggaatc
cctctggett
gcctggaatg
taaagggcag
actccctgag
tttacgccat
gctccggegg
tgacccagtc
gagcttctca
ctaagctgct
gctctcggtc
ccacctacta
tggagatcaa
cccctgaact
tgatgatctc
ctgaggtcaa
ctagagaaga
aggactggct
ctatcgagaa
tgcctecttg
gcttctaccc
acaagactac
ccgtggacaa
ccctgcacaa

Val
5
Ser
Val
Pro
Thr
Ser
85
Gly
Thr

Gly

Glu
Cys
Arg
Thr
Ile
70

Leu
Asp

Val

Gly

Ser
Ala
Gln
Asn
55

Ser
Arg
Gly

Ser

Ser
135

cggcgeeeea
caacatcgag

ggtcgctaga
attcaccatc
agccgaggac
ggactactgg
cggecggctct
tcctagctcc
ggacgtgaac
gatctactct
cggcaccgac
ctgccagcag
gggcgagccc
actgggcggc
tagaacccct
gttcaactgg
gcagtacaac
gaacggcaaa
gacaatctcc
tagagaggaa
atccgacatc
cccacctgtg
gtccagatgg
ccactacacc

Gly
Ala
Ala
40

Gly
Ala
Ala
Phe
Ser

120
Gly

ctggtccaac
gatacctaca
atctacccta
tctgccgata
accgccgtgt
ggacaaggca
ggcggagecs
ctctccgect
accgctgtgg
gcttccttcc
ttcactctga
cactacacca
aagtcctccg
ccttctgtgt
gaagtgacct
tacgtggacg
tccacctaca
gagtacaagt
aaggccaaag
atgaccaaga
gccgtcgagt
ctggactccg

cagcagggca
cagaaatccc

ANIFF|(Artificial Sequence)

Gly Gly Leu
10

Ser Gly Phe

25

Pro Gly Lys

Tyr Thr Arg

Asp Thr Ser
75
Glu Asp Thr
90
Tyr Ala Met
105
Gly Gly Gly

Gly Gly Gly

ctggagggag
tccactgggt
ccaacggcta
catctaagaa
actactgctc
cacttgttac

gctctggegg
ccgtgggcga
cctggtacca
tgtactccgg
ccatctccag
cccctcccac
ataaaaccca
tcctgttccc
gcgtggtggt
gcgtggaagt
gagtggtctc
gcaaggtgtc
gccagcctceg
accaggtgtc
gggagtccaa
atggctcctt
acgtgttctc
tgtctctgtc

b-anti-Her2-scFv-VL-F53Y-FcRIREEEF I

Val
Asn
Gly
Tyr
60

Lys
Ala
Asp

Gly

Ser
140

Gln
Ile
Leu
45

Ala
Asn
Val
Tyr
Ser

125
Asp

Pro
Lys
30

Glu
Asp
Thr
Tyr
Trp
110
Gly

Ile

cctgeggetg
gcggcaggcec
caccagatac
caccgcctac
ccggtggggc
ggtgtcctct
cggcggatct
cagagtgaca
gcagaagcct
cgtgcccagc
cctgcagcect
cttcggccag
cacctgtcct
tcctaagccc
ggatgtgtct
gcataacgcc
cgtgctgacc
caacaaggct
ggagcctcag
tctgtggtgc
cggacagccc
cttcctgtac
ctgctccgtg
ccctggcaag

Gly
15

Asp
Trp
Ser
Ala
Tyr
95

Gly
Gly

Gln

Gly
Thr
Val
Val
Tyr
80

Cys
Gln

Gly

Met

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1443



Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr
145 150 155 160
Ile Thr Cys Arg Ala Ser Gln Asp Val Asn Thr Ala Val Ala Trp Tyr
165 170 175
Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser
180 185 190
Tyr Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Arg Ser Gly
195 200 205
Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala
210 215 220
Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro Thr Phe Gly Gln
225 230 235 240
Gly Thr Lys Val Glu Ile Lys Gly Glu Pro Lys Ser Ser Asp Lys Thr
245 250 255
His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
260 265 270
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
275 280 285
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
290 295 300
Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
305 310 315 320
Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
325 330 335
Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
340 345 350
Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
355 360 365
Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
370 375 380
Pro Pro Cys Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Trp Cys
385 390 395 400
Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
405 410 415
Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
420 425 430
Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
435 440 445
Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
450 455 460
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470 475 480

<210> 24

<211> 1443

<212> DNA

<213> AILF5I(Artificial Sequence)

<220>
<223> b-anti-Her2-scFv-VL-F53Y-FcBIREBRF 5

<400> 24

gaggtgcaac tggtggaatc cggecggggga ctggtccaac ctggagggag cctgeggetg 60
tcttgcgeccg cctctggett caacatcaag gatacctaca tccactgggt gcggcaggcec 120



cctggcaagg
gccgactctg

ctgcagatga
ggtgacggct
g8aggceecy
gatatccaga
atcacctgca
ggcaaggccc
cggttctccg
gaagatttcg
ggcaccaaag
ccttgeccctg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgcacc
ctgcctgctc
gtgtacaccc
ctggtgaagg
gagaacaact
tccaagctga
atgcacgagg
tga

<210>
<211>
<212>
<213>

25
480
PRT

<220>
<223>

<400>
Glu Vval
1
Ser

25
Gln

Leu Arg

Ile His
35
Ile

Tyr
Ala Arg
50
Lys Gly
65
Leu

Arg

Gln Met

Ser Arg Trp

Gly Thr Leu

115

Gly Ser Gly
130

Thr Gln

145

Ile

Ser

Thr Cys

gcctggaatg
taaagggcag
actccctgag
tttacgccat
gctceggegg
tgacccagtc
gagcttctca
ctaagctgct
gctctcggtc
ccacctacta
tggagatcaa
cccctgaact
tgatgatctc
ctgaggtcaa
ctagagaaga
aggactggct
ctatcgagaa
tgcctecttg
gcttctaccc
acaagactac
ccgtggacaa
ccctgcacaa

Val
5
Ser

Leu

Leu
20
Trp Val

Tyr Pro

Phe Thr
Ser
85
Gly

Asn

Gly
100
Val Thr

Gly Gly

Pro Ser

Glu Ser
Cys
Arg
Thr
Ile
70
Leu
Asp
Val

Gly

Ser

ggtcgctaga
attcaccatc
agccgaggac
ggactactgg
cggcggcetct
tcctagctcc
ggacgtgaac
gatctactct
cggcaccgac
ctgccagcag
gggcgagecc
actgggcegsc
tagaacccct
gttcaactgg
gcagtacaac
gaacggcaaa
gacaatctcc
tagagaggaa
atccgacatc
cccacctgtg
gtccagatgg
ccactacacc

Gly

Ala Ala

Gln Ala
40
Asn Gly
55
Ser Ala

Arg Ala

Gly Phe
Ser
120
Gly

Ser

Ser
135

Leu Ser

150

Arg Ala

Ser

Gln Asp

atctacccta
tctgccgata
accgeccgtgt
ggacaaggca
ggcggagecy
ctctccgect
accgectgtgg
gcttcctacc
ttcactctga
cactacacca
aagtcctccg
ccttctgtgt
gaagtgacct
tacgtggacg
tccacctaca
gagtacaagt
aaggccaaag
atgaccaaga
gccgtcgagt
ctggactccg

cagcagggca
cagaaatccc

AIRF5|(Artificial Sequence)

anti-Her2-scFv-VH-VL-FclIEEEEFE T

Gly Gly Leu
10
Gly

Ser Phe

25
Pro

Gly Lys

Tyr Thr Arg

Thr Ser
75
Thr

Asp
Glu Asp
90
Tyr Ala Met
105
Gly

Gly Gly

Gly Gly Gly

Ala Val
155
Thr

Ser

Val Asn

ccaacggcta
catctaagaa
actactgctc
cacttgttac

gctctggegg
ccgtgggcga
cctggtacca
tgtactccgg
ccatctccag
cccctcccac
ataaaaccca
tcctgttccc
gcgtggtggt
gcgtggaagt
gagtggtctc
gcaaggtgtc
gccagcctcg
accaggtgtc
gggagtccaa
atggctcctt
acgtgttctc
tgtctctgtc

Val Gln Pro

Asn Ile Lys
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala val Tyr

Asp Tyr Trp
110
Ser Gly
125

Asp

Gly

Ser Ile

140

Gly Asp Arg

Ala Val Ala

caccagatac
caccgcctac
ccggtgggsc
ggtgtcctct
cggcggatct
cagagtgaca
gcagaagcct
cgtgcccagc
cctgcagcct
cttcggccag
cacctgtcct
tcctaagccc
ggatgtgtct
gcataacgcc
cgtgctgacc
caacaaggct
ggagcctcag
tctgtggtgc
cggacagccc
cttcctgtac
ctgcteccgtg
ccctggcaag

Gly
15
Asp

Gly
Thr

Trp Val

Ser Val

Ala Tyr
80
Tyr Cys
95
Gly Gln

Gly Gly

Gln Met

Val Thr
160

Trp Tyr

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1443



165

Gln Gln Pro Gly

180
Ser

Lys

Phe Leu Tyr
195

Phe

Gly

Thr Asp Thr Leu
210

Thr Tyr

225

Gly

Tyr Cys Gln

Thr Val Glu
245

Pro

Lys
Thr Pro
260
Phe

His Cys

Val Phe Leu Pro

275
Thr Pro Glu Val Thr
290
Glu Vval
305

Lys

Lys Phe Asn

Thr Lys Pro Arg

325
Val Thr Val
340

Val

Ser Leu

Lys Cys Lys Ser

355
Ile Ser Lys Ala
370

Pro

Lys
Pro Glu
385
Leu

Cys Arg

Val Phe
405
Glu

Lys Gly

Gln Pro
420
Ser

Asn Gly

Ser Asp Gly Phe

435
Arg Trp Gln Gln
450

His

Gly

Leu Asn His

465

Tyr

<210> 26

<211> 1440
<212> DNA
<213>

<220>
<223>

<400> 26

gaggtgcaac tggtggaatc
tcttgcgeecg cctetggett
cctggcaagg gcctggaatg
gccgactctg taaagggcag
ctgcagatga actccctgag

Lys
Val
Thr
Gln
230
Ile
Cys
Pro
Cys
Trp
310
Glu
Leu
Asn
Gly
Glu
390
Tyr
Asn
Phe

Asn

Thr
470

Ala Pro

Ser
200
Ser

Pro

Ile
215
His Tyr

Lys Gly

Pro Ala
Pro
280
Val

Lys

Val
295
Val

Glu Gln

His Gln
Ala
360
Pro

Lys

Gln
375
Met Thr

Pro Ser

Asn Tyr

Leu Tyr
440
Val Phe
455

Gln Lys

cggcgeegesa
caacatcaag

ggtcgctaga
attcaccatc
agccgaggac

170

Lys Leu Leu

185
Arg

Phe Ser

Ser Leu Gln

Thr Thr Pro

235

Glu Pro Lys
250

Pro Glu Leu

265

Lys

Asp Thr

Val Asp Val
Val
315

Ser

Asp Gly
Asn
330
Trp

Tyr
Asp Leu
345
Leu

Pro Ala

Arg Glu Pro
Gln
395

Ala

Lys Asn
Ile
410
Thr

Asp
Lys Thr
425
Ser

Lys Leu

Ser Cys Ser
Ser

475

Ser Leu

AIRF5(Artificial Sequence)

anti-Her2-scFv-VH-VL-FclIEEEE 5

ctggtccaac
gatacctaca
atctacccta
tctgccgata
accgccgtgt

Ile Ser
190

Arg

Tyr

Ser
205
Glu

Gly

Pro
220
Pro

Asp

Thr Phe

Ser Ser Asp

Leu Gly Gly
270
Met Ile
285

His

Leu

Ser Glu

300
Glu

Val His

Thr Tyr Arg

Asn Gly Lys
350
Ile Glu
365

Val

Pro

Gln
380
Val

Tyr

Ser Leu

Val Glu Trp
Val
430

Asp

Pro Pro

Thr Val
445
Val Met
460

Leu

His

Ser Pro

ctggagggag
tccactgggt
ccaacggcta
catctaagaa
actactgctc

175
Ala Ser

Ser Gly

Phe Ala
Gln
240
Thr

Gly

Lys
255
Pro Ser

Ser Arg

Asp Pro
Ala
320
Val

Asn

Val
335
Glu Tyr

Lys Thr

Thr Leu

Trp Cys
400
Glu Ser
415
Leu Asp

Lys Ser

Glu Ala

Gly Lys
480

cctgeggetg
geggeaggec
caccagatac
caccgcctac

ccggtggggc

60
120
180
240
300



ggtgacggct
g8ageceecy
gatatccaga
atcacctgca
ggcaaggccc
cggttctccg
gaagatttcg
ggcaccaaag
ccttgeccctg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgcacc
ctgcctgctc
gtgtacaccc
ctggtgaagg
gagaacaact
tccaagctga
atgcacgagg

<210> 27
<211> 10
<212> PRT
<213>

<220>
<221>
<222>
<223>

(5)

Xaa

<400> 27

tttacgccat
gctceggegg
tgacccagtc
gagcttctca
ctaagctgct
gctctcggtc
ccacctacta
tggagatcaa
cccctgaact
tgatgatctc
ctgaggtcaa
ctagagaaga
aggactggct
ctatcgagaa
tgcctccttg
gcttctaccc
acaagactac
ccgtggacaa
ccctgcacaa

UNSURE

is K or E

ggactactgg
cggecggctct
tcctagctcec
ggacgtgaac
gatctactct
cggcaccgac
ctgccagcag
gggcgagecc
actgggegsc
tagaacccct
gttcaactgg
gcagtacaac
gaacggcaaa
gacaatctcc
tagagaggaa
atccgacatc
cccacctgtg
gtccagatgg
ccactacacc

ggacaaggca
ggcggagecy
ctctccgect
accgctgtgg
gcttecttcec
ttcactctga
cactacacca
aagtcctccg
ccttctgtgt
gaagtgacct
tacgtggacg
tccacctaca
gagtacaagt
aaggccaaag
atgaccaaga
gccgtcgagt
ctggactccg

cagcagggca
cagaaatccc

AIRF5|(Artificial Sequence)

Gly Phe Asn Ile Xaa Asp Thr Tyr Ile His

1

<210> 28
<211> 17
<212> PRT
<213>

<400> 28

5

FR& (Mus musculus)

10

cacttgttac

gctctggegg
ccgtgggcega
cctggtacca
tgtactccgg
ccatctccag
cccctcccac
ataaaaccca
tcctgttccc
gcgtggtggt
gcgtggaagt
gagtggtctc
gcaaggtgtc
gccagcctcg
accaggtgtc
gggagtccaa
atggctcctt
acgtgttctc
tgtctctgtc

ggtgtcctct
cggcggatct
cagagtgaca
gcagaagcct
cgtgcccagc
cctgcagcect
cttcggccag
cacctgtcct
tcctaagccc
ggatgtgtct
gcataacgcc
cgtgctgacc
caacaaggct
ggagcctcag
tctgtggtgc
cggacagccc
cttcctgtac
ctgctccgtg
ccctggcaag

Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val Lys

1
Gly

<210> 29
<211> 12
<212> PRT
<213>

<400> 29

5

B& (Mus musculus)

10

Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp

1

5

10

15

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



<210> 30

<211> 13

<212> PRT

<213> F(Mus musculus)

<400> 30
Cys Arg Ala Ser Gln Asp Val Asn Thr Ala Val Ala Trp
1 5 10

210> 31

<211> 7

<212> PRT

<213> AIF%I(Artificial Sequence)

<400> 31
Ser Ala Ser Tyr Leu Tyr Ser
1 5

<210> 32

<211> 9

<212> PRT

<213> F(Mus musculus)

<400> 32
Gln Gln His Tyr Thr Thr Pro Pro Thr
1 5

<210> 33

211> 7

<212> PRT

<213> FA(Mus musculus)

<400> 33
Ser Ala Ser Phe Leu Tyr Ser
1 5

<210> 34

211> 7

<212> PRT

<213> AIF%I(Artificial Sequence)

<220>
<221> UNSURE
<222> (4)

<223> Xaa is For Y

<400> 34

Ser Ala Ser Xaa Leu Tyr Ser
1 5

<210> 35

<211> 120



<212>
<213>

<400>

Glu
1
Ser
Tyr
Ala
Lys
65
Leu

Ser

Gly

Val
Leu
Ile
Arg
50

Gly
Gln

Arg

Thr

<210>
<211>
<212>
<213>

<400>

Asp
Asp
Val
Tyr
Ser
65

Glu

Thr

Ile
Arg
Ala
Ser
50

Arg
Asp

Phe

<210>
<211>
<212>
<213>

<400>
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val

1

PRT

AIF5|(Artificial Sequence)

35

Gln Leu Val Glu Ser Gly Gly

Arg
His
35

Ile
Arg
Met
Trp

Leu
115

36
107
PRT

ANIFF|(Artificial Sequence)

36
Gln

Val
Trp
35

Ala
Ser
Phe
Gly

37

119
PRT

AIRF5|(Artificial Sequence)

37

Leu
20

Trp
Tyr
Phe
Asn
Gly

100
Val

Met
Thr
20

Tyr
Ser
Gly
Ala

Gln
100

5
Ser

Val
Pro
Thr
Ser
85

Gly

Thr

Thr
5

Ile
Gln
Tyr
Thr
Thr

85
Gly

5

Cys
Arg
Thr
Ile
70

Leu

Asp

Val

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

Ala
Gln
Asn
55

Ser
Arg
Gly

Ser

Ser
Cys
Lys
Tyr
55

Phe
Tyr

Lys

Ala
Ala
40

Gly
Ala
Ala
Phe

Ser
120

Pro
Arg
Pro
40

Ser
Thr
Cys

Val

Ser
25

Pro
Tyr
Asp
Glu

Tyr
105

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Gly
10

Gly
Gly
Thr
Thr
Asp

920
Ala

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

10

Leu
Phe
Lys
Arg
Ser
75

Thr

Met

Leu
Gln
Ala
Pro
Ile
75

His

Lys

Val
Asn
Gly
Tyr
60

Lys
Ala

Asp

Ser
Asp
Pro
Ser
60

Ser

Tyr

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr

20

25

Thr Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly

35

40

Gln
Ile
Leu
45

Ala
Asn

Val

Tyr

Ala
Val
Lys
45

Arg

Ser

Thr

Gln
Phe

Leu
45

Pro
Glu
30

Glu
Asp
Thr
Tyr

Trp
110

Ser
Asn
30

Leu
Phe

Leu

Thr

Pro

Thr
30
Glu

Gly
15

Asp
Trp
Ser
Ala
Tyr

95
Gly

Val
15

Thr
Leu
Ser

Gln

Pro
95

Gly
15
Asp

Trp

Gly
Thr
Val
Val
Tyr
80

Cys

Gln

Gly
Ala
Ile
Gly
Pro

80
Pro

Gly
Tyr

Val



Ala Asp
50

Lys Gly

65

Leu Gln

Ala Arg

Thr Leu

<210>
<211>
<212>
<213>

<400>
Asp Ile

Asp Arg
Val Ala

Tyr Ser
50

Ser Gly

65

Glu Asp

Thr Phe

<210>
<211>
<212>
<213>

<400>
Asp Ile

Asp Arg

Val Ala

Tyr Ser
50

Ser Arg

65

Glu Asp

Thr Phe

<210>

Val
Arg
Met
Asn

Val
115

38
107
PRT

ANILFF|(Artificial Sequence)

38
Gln

Val
Trp
35

Ala
Ser
Phe
Gly

39

107
PRT

AIRF5|(Artificial Sequence)

39
Gln

Val
Trp
35

Ala
Ser

Phe

Gly

40

Asn
Phe
Asn
Leu

100
Thr

Met
Thr
20

Tyr
Ser
Gly
Ala

Gln
100

Met
Thr
20

Tyr
Ser
Gly
Ala

Gln
100

Pro
Thr
Ser
85

Gly

Val

Thr
5

Ile
Gln
Tyr
Thr
Thr

85
Gly

Thr
5

Ile
Gln
Phe
Thr
Thr

85
Gly

Asn Ser
55

Leu Ser

70

Leu Arg

Pro Ser

Ser Ser

Gln Ser
Thr Cys
Gln Lys
Arg Tyr
55

Asp Phe
70

Tyr Tyr

Thr Lys

Gln Ser
Thr Cys
Gln Lys
Leu Tyr
55

Asp Phe
70

Tyr Tyr

Thr Lys

Gly
Val
Ala

Phe

Pro
Lys
Pro
40

Thr
Thr
Cys

Val

Pro
Arg
Pro
40

Ser
Thr
Cys

Val

Gly
Asp
Glu

Tyr
105

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ser
Arg
Asp

90
Phe

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

Ile
Ser
75

Thr

Asp

Leu
Gln
Ala
Pro
Ile
75

Tyr

Lys

Leu
Gln
Ala
Pro
Ile
75

His

Lys

Tyr
60

Lys
Ala

Tyr

Ser
Asp
Pro
Ser
60

Ser

Tyr

Ser
Asp
Pro
Ser
60

Ser

Tyr

Asn
Asn
Val

Trp

Ala
Val
Lys
45

Arg

Ser

Ile

Ala
Val
Lys
45

Arg

Ser

Thr

Gln
Thr
Tyr

Gly
110

Ser
Ser
30

Leu
Phe

Leu

Tyr

Ser
Asn
30

Leu
Phe

Leu

Thr

Arg
Leu
Tyr

95
Gln

Val
15

Ile
Leu
Ser

Gln

Pro
95

Val
15

Thr
Leu
Ser

Gln

Pro
95

Phe
Tyr
80

Cys

Gly

Gly
Ile
Gly
Pro

80
Tyr

Gly
Ala
Ile
Gly
Pro

80
Pro



<211>
<212>
<213>

<400>
Glu val

Ser Leu
Tyr Ile

Ala Arg
50

Lys Gly

65

Leu Gln

Ser Arg

Gly Thr

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
Glu val
1

Ser Leu

Tyr Ile

Ala Arg
50

Lys Gly

65

Leu Gln

Ser Arg
Gly Thr
<210>

<211>
<212>

120
PRT
ANIFF|(Artificial Sequence)

40
Gln Leu Val Glu Ser Gly Gly Gly
5 10
Arg Leu Ser Cys Ala Ala Ser Gly
20 25
His Trp Val Arg Gln Ala Pro Gly
35 40
Ile Tyr Pro Thr Asn Gly Tyr Thr
55
Arg Phe Thr Ile Ser Ala Asp Thr
70
Met Asn Ser Leu Arg Ala Glu Asp
85 90
Trp Gly Gly Asp Gly Phe Tyr Ala
100 105
Leu Val Thr Val Ser Ser
115 120

41
120
PRT
AIF5|(Artificial Sequence)

UNSURE
(30)
Xaa is K or E

41
Gln Leu Val Glu Ser Gly Gly Gly

Arg Leu Ser Cys Ala Ala Ser Gly
20 25
His Trp Val Arg Gln Ala Pro Gly
35 40
Ile Tyr Pro Thr Asn Gly Tyr Thr
55
Arg Phe Thr Ile Ser Ala Asp Thr
70
Met Asn Ser Leu Arg Ala Glu Asp
85 90
Trp Gly Gly Asp Gly Phe Tyr Ala
100 105
Leu Val Thr Val Ser Ser
115 120

42
107
PRT

Leu
Phe
Lys
Arg
Ser
75

Thr

Met

Leu
Phe
Lys
Arg
Ser
75

Thr

Met

Val
Asn
Gly
Tyr
60

Lys
Ala

Asp

Val
Asn
Gly
Tyr
60

Lys
Ala

Asp

Gln
Ile
Leu
45

Ala
Asn

Val

Tyr

Gln
Ile
Leu
45

Ala
Asn

Val

Tyr

Pro
Lys
30

Glu
Asp
Thr
Tyr

Trp
110

Pro
Xaa
30

Glu
Asp
Thr
Tyr

Trp
110

Gly
15

Asp
Trp
Ser
Ala
Tyr

95
Gly

Gly
15

Asp
Trp
Ser
Ala
Tyr

95
Gly

Gly
Thr
Val
Val
Tyr
80

Cys

Gln

Gly
Thr
Val
Val
Tyr
80

Cys

Gln



<213> AILF%I(Artificial Sequence)

<220>
<221> UNSURE
<222> (53)

<223> Xaa is For Y

<400> 42

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
20 25

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys

35 40
Tyr Ser Ala Ser Xaa Leu Tyr Ser Gly Val
50 55

Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr

65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln

85 90

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile

100 105

<210> 43

<211> 10

<212> PRT

<213> AIF%I(Artificial Sequence)

<400> 43
Gly Phe Asn Ile Glu Asp Thr Tyr Ile His
1 5 10

<210> 44

<211> 10

<212> PRT

<213> F(Mus musculus)

<400> 44
Gly Phe Asn Ile Lys Asp Thr Tyr Ile His
1 5 10

<210> 45

<211> 10

<212> PRT

<213> FA(Mus musculus)

<400> 45
Gly Phe Thr Phe Thr Asp Tyr Thr Met Asp
1 5 10
<210> 46
<211> 17

<212> PRT

Leu
Gln
Ala
Pro
Ile
75

His

Lys

Ser
Asp
Pro
Ser
60

Ser

Tyr

Ala
Val
Lys
45

Arg

Ser

Thr

Ser
Asn
30

Leu
Phe

Leu

Thr

Val
15

Thr
Leu
Ser

Gln

Pro
95

Gly
Ala
Ile
Gly
Pro

80
Pro



<213> F(Mus musculus)

<400> 46

Asp Val Asn Pro Asn Ser Gly Gly Ser Ile Tyr Asn Gln Arg Phe Lys
1 5 10 15

Gly

210> 47

<211> 10

<212> PRT

<213> FA(Mus musculus)

<400> 47
Asn Leu Gly Pro Ser Phe Tyr Phe Asp Tyr
1 5 10

<210> 48
<211> 11
<212> PRT
<213> F(Mus musculus)

<400> 48
Lys Ala Ser Gln Asp Val Ser Ile Gly Val Ala
1 5 10

210> 49

211> 7

<212> PRT

<213> FA(Mus musculus)

<400> 49
Ser Ala Ser Tyr Arg Tyr Thr
1 5

<210> 50

<211> 9

<212> PRT

<213> F(Mus musculus)

<400> 50
Gln Gln Tyr Tyr Ile Tyr Pro Tyr Thr
1 5
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