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Description 

 

Title of Invention: 

COMPOSITION FOR TREATMENT OF CANCER COMBINING ANTI-CD26 

ANTIBODY AND OTHER ANTICANCER AGENT 

 

Cross Reference 

[0001] 

 The present application claims the priority from 

Patent Application No. 2015-179672 filed in Japan on 11 

September 2015, the whole contents of which are 

incorporated herein by reference in their entirety.  The 

whole contents described in patents, patent applications 

and literatures cited herein are incorporated herein by 

reference in their entirety. 

 

Technical Field 

[0002] 

 The present invention relates to a composition for 

treatment of cancer, comprising an anti-CD26 antibody as 

an active ingredient, combined with other anticancer 

agents.  The present invention also relates to the field 

of an antibody-drug conjugate (ADC). 

 

Background Art 

[0003] 
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 It has been reported that, in the chemotherapy of 

mesothelioma, a single anticancer agent therapy exhibits 

drug responsiveness as low as 20% or less (Non Patent 

Literature 1).  Accordingly, a plurality of drugs has 

been combined for more effective treatment of 

mesothelioma.  For example, a combination use of 

cisplatin and pemetrexed have been reported to exert more 

excellent therapeutic effect than a use of each single 

drug alone (Non Patent Literature 2).  For this reason, 

concomitant use of cisplatin and pemetrexed is currently 

applied to the standard chemotherapy of mesothelioma (Non 

Patent Literature 3).  However, even with this 

concomitant therapy, the average survival period is only 

a little less than 12 months.  Thus, it is required to 

develop more effective chemotherapy.  Furthermore, 

concomitant therapy with cisplatin and pemetrexed 

suppress cancer cell growth by a mechanism involving 

cytotoxicity.  There is a demand for therapy with lower 

adverse effect in patients, such as non-platinum-based 

treatment. 

[0004] 

 Gemcitabine is a nucleoside derivative of 

deoxycytidine, in which hydrogen at position 2' of the 

sugar chain is substituted with fluorine, which acts as 

an inhibition of DNA synthesis.  This drug is excellent 

in safety (Non Patent Literature 4) and widely used as an 

anticancer agent.  However, the effect of gemcitabine 
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alone is insufficient on mesothelioma.  Combination of 

gemcitabine with an appropriate anticancer agent is 

expected to lead development of more effective 

combination therapy.  For example, since pemetrexed and 

gemcitabine has been already demonstrated to have an 

anticancer effect in single use, a combination therapy of 

these drugs has been attempted, but whose effect on the 

prolongation of an average survival period in the 

treatment of mesothelioma was only the same effect as 

single use of pemetrexed (Non Patent Literature 5).  It 

has been further reported that, in comparing the 

treatment with cisplatin-pemetrexed combination to the 

treatment with cisplatin-gemcitabine combination, the 

cisplatin-pemetrexed combination treatment of 

mesothelioma was more excellent (Non Patent Literature 6).  

Also, in a combination of epirubicin and gemcitabine, the 

combination use hardly improved the effect (Non Patent 

Literature 7).  Likewise, combination use of gemcitabine 

and a vinca alkaloid anti-malignant tumor agent 

vinorelbine has been reported not to improve the effect 

(Non Patent Literature 8).  Accordingly, these previous 

trials on gemcitabine combination use were not succeeded 

in combination-derived improvement. 

[0005] 

 Concomitant use of docetaxel and gemcitabine is 

recognized to give a slight improvement in effect due to 

combination that prolongs an average survival period to 
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15 months (Non Patent Literature 9).  Concomitant use of 

gemcitabine with an antifolate methotrexate has been 

reported to slightly prolong the average survival period 

to 19.4 months (Non Patent Literature 10).  However, 

these anticancer agents combined with gemcitabine has a 

non-cell-selective activity and might therefore induce 

adverse effects. 

[0006] 

 Concomitant use has also been studied on cancers 

other than mesothelioma.  For example, concomitant use of 

cisplatin-pemetrexed has an excellent effect on lung 

cancer (Non Patent Literature 11).  An EGFR inhibitor 

gefitinib (Iressa) is also highly frequently used, and it 

is required to develop concomitant therapy using drugs 

other than cisplatin and gemcitabine. 

[0007] 

 Other strategy to enhance the therapeutic effect of 

cisplatin-pemetrexed concomitant therapy employs further 

combination with additional drugs.  Since the standard 

therapy of mesothelioma causes anemia, erythropoietin may 

be administered, but erythropoietin does not potentiate 

the cytotoxic effect of combination of cisplatin-

pemetrexed on mesothelioma cell lines (Non Patent 

Literature 12).  It has been reported that a histone 

deacetylase (HDAC) inhibitor vorinostat does not prolong 

a life-extending effect, as compared with placebo, in 

mesothelioma patients (Non Patent Literature 13).  A HDAC 
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inhibitor valproate used as an anticonvulsant drug has 

been reported to potentiate the antitumor activity of 

cisplatin-pemetrexed concomitant use in experiments using 

mesothelioma cell lines (Non Patent Literature 14).  

However, valproate often causes adverse effects such as 

nausea or vomiting, and thus is considered not to be 

suited for administration to cancer patients who feel 

severe fatigue. 

[0008] 

 Combined use with genetic treatment has been 

attempted, and the transfection of cells with SOCS-1 gene 

has been reported to potentiate the cytotoxic effect of 

cisplatin-pemetrexed concomitant use in experiments using 

mesothelioma cell lines (Non Patent Literature 15).  It 

is known that, in most of mesothelioma patients, p53 gene 

is normal but is inactivated due to deficiency in p14 

(ARF) or p16 (INK4A).  It has been reported that the p53 

gene introduction into mesothelioma cell lines 

synergistically potentiated the cytotoxic effect of 

cisplatin or pemetrexed, and particularly that the 

introduction of p53 gene into pleura of mice which were 

transplanted mesothelioma intrapleurally potentiated the 

antitumor activity of cisplatin (Non Patent Literature 

16).  However, clinical treatment with gene transfer has 

difficulty at present and is complicated for practical 

use, and thus there is a demand for a more convenient and 

more effective method. 
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[0009] 

 The expression of a vascular endothelial cell growth 

factor (VEGF) has been observed in most of mesothelioma 

biopsy, suggesting the possibility that VEGF is involved 

in the growth of mesothelioma.  Accordingly, the effect 

of an anti-VEGF antibody bevacizumab on standard therapy 

has been studied in phase II clinical trials (Non Patent 

Literature 17).  However, bevacizumab could not 

potentiate the therapeutic effect of the standard 

cisplatin-pemetrexed concomitant therapy.  The addition 

of a low-molecular compound, a receptor tyrosine kinase 

(RTK) inhibitor, sunitinib to the standard cisplatin-

pemetrexed concomitant therapy has been studied in 10 

non-small cell cancer cases and 1 mesothelioma case in 

phase I clinical trials, but no medicinal interaction was 

observed (Non Patent Literature 18). 

[0010] 

 Interferon beta has been reported to synergistically 

enhance the cytotoxic activity of cisplatin or pemetrexed 

in experiments using mesothelioma cell lines (Non Patent 

Literature 19).  This effect is probably based on p53 

expression induced by interferon beta.  However, in 

practical use, adverse effect such as fever or malaise 

associated with the administration of interferon beta may 

become a problem. 

[0011] 
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 The clinical presentation of mesothelioma is 

characterized by pleural invasion (Non Patent Literature 

20).  Dyspnea is strongly manifested as a symptom due to 

accumulation of pleural effusion caused by pleural 

invasion.  Although mesothelioma is characterized by 

invasion, activity against invasion has not been 

sufficiently analyzed.  The aforementioned SOCS-1 gene 

introduction into mesothelioma cells has been reported to 

synergistically increase the anti-invasive activity of 

cisplatin-pemetrexed combination (Non Patent Literature 

21).  Mesothelin is a 40 kDa glycoprotein overexpressed 

in mesothelioma, pancreatic cancer, and ovary cancer, and 

has been reported to promote the invasion of mesothelioma 

cell lines (Non Patent Literature 22).  However, there is 

no report on an effective drug of a low-molecular 

compound inhibitor of or an antibody against mesothelin.  

Pregnancy-associated plasma protein A (PAPPA) has also 

been reported to promote invasion in experiments using 

mesothelioma cell lines (Non Patent Literature 23).  

However, there is no report on an effective substance for 

treatment of mesothelioma targeting PAPPA. 

[0012] 

 Accordingly, there is no practically applicable 

treatment method that can solve the problems in the 

cisplatin-pemetrexed concomitant treatment of 

mesothelioma. 

[0013] 
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 Antibody-drug conjugates are in a process of 

practical use as a targeting therapy, mainly for 

malignant tumors.  Conjugation of an agent having an 

anticancer activity with an antibody which specifically 

binds to the tumor cells has advantages that the agent 

efficiently introduced into tumor cells as well as 

adverse effects due to toxicity on non-tumor cells are 

reduced.  The antibody-drug conjugates are prepared by 

the following procedures: a mouse monoclonal antibody 

against an antigen which is specifically expressed on 

tumor cells is humanized by an in silico modeling 

technique, and a drug having a very high antitumor 

activity on the target tumor cells are selected, which is 

conjugated with the humanized antibody via a cross-

linking agent.  At present, two antibody-drug conjugates 

(indications: acute myeloid leukemia and malignant 

lymphoma) were approved as pharmaceuticals by United 

States FDA, and 35 antibody-drug conjugates are under 

clinical trial as of 2013.  None of antibody-drug 

conjugate has been approved in Japan.  Although the 

antibody-drug conjugates are promising as antitumor drugs 

in terms of both of potentiation of efficacy and 

reduction of adverse effects, only a few antibody-drug 

conjugates have been brought into practical use because 

multiple stages of investigation is required, such as (1) 

selection of an antigen and preparation of a monoclonal 

antibody having favorable specificity, (2) humanization 
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of the antibody, (3) transfer of the antibody into tumor 

cells, (4) selection of a drug to be attached, (5) 

selection of a cross-linking agent, and (6) safety.  

Malignant mesothelioma is a disease with poor prognosis 

even by combined modality treatment and thus a 

development of a novel treatment method is demanded.  

However, no antibody-drug conjugate for malignant 

mesothelioma has been approved as a drug. 

[0014] 

 CD26 is a transmembrane protein and is a 

costimulatory molecule involved in the activation of T 

cells.  High expression of CD26 in various malignant 

tumors including malignant mesothelioma has been revealed 

in recent years.  Due to cancer specificity of CD26, 

antitumor effect of CD26 has been expected (Patent 

Literatures 1 and 2).  Since CD26 is particularly 

overexpressed in mesothelioma (Non Patent Literature 24), 

an anti-CD26 antibody is considered to be highly safe.  

Actually, an anti-CD26 antibody suppresses the growth of 

mesothelioma cells (Non Patent Literature 25 and Patent 

Literature 3), and a humanized anti-CD26 antibody YS110 

has already completed a phase I clinical trial in France, 

which has demonstrated its safety (Non Patent Literature 

26).  However, concomitant use of an anti-CD26 antibody 

with other drugs has not been reported. 
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Summary of Invention 

[0017] 

 As described above, to solve the problems of the 

cisplatin-pemetrexed concomitant therapy, many studies 

such as combination with other drugs are currently 

underway on the standard chemotherapy of mesothelioma.  

However, their practical use faces lots of challenges.  

The antitumor effect of the standard cisplatin-pemetrexed 

concomitant therapy is based on a cytotoxic effect, and 

thus in adding a further drug to the standard therapy, 

the drug to be added is required not to be based on 

cytotoxicity and to be highly safe and more effective.  
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There is a further demand for a novel highly safe 

treatment method that is not based on cytotoxicity, 

unlike the standard therapy, and is based on non-platinum 

therapy. 

[0018] 

 Although the pathological feature of mesothelioma is 

local invasion, few studies for mesothelioma drugs 

focused on the invasion.  The inventors considered that a 

more effective treatment method could be provided by 

developing a method for treatment of mesothelioma 

focusing on an invasion inhibitory effect. 

[0019] 

 CD26 is overexpressed in mesothelioma and is 

considered to be highly safe.  Actually, an anti-CD26 

antibody suppresses the growth of mesothelioma cells and 

is therefore under phase I clinical trial on mesothelioma 

patients.  Accordingly, the inventors have studied a 

treatment method using the standard cisplatin-pemetrexed 

concomitant therapy in combination with an anti-CD26 

antibody for the growth and invasion of mesothelioma cell 

lines.  As a result, it has been revealed that the 

suppression of mesothelioma growth by the standard 

cisplatin-pemetrexed concomitant therapy is potentiated 

when it is combined with the anti-CD26 antibody.  The 

inventors have also found that the concomitant use of 

cisplatin and pemetrexed suppressed an invasion only 

slightly, whereas the combination of the anti-CD26 
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antibody with the cisplatin-pemetrexed concomitant use 

inhibited the invasion synergistically. 

[0020] 

 The inventors have further analyzed molecules 

involved in the enhancement of the invasion inhibitory 

effect using a microarray of anti-CD26 antibody-treated 

mesothelioma cells, and found the involvement of AAMP, 

ESAM, FUT8, RAC1, FYN, and RNF20. 

[0021] 

 The inventors have studied the combination effect of 

CD26 with various drugs, and found that a concomitant use 

of a humanized CD26 antibody and gemcitabine or gefitinib 

against the growth of mesothelioma cell lines can provide 

a highly effective and safe method for treating 

mesothelioma. 

[0022] 

 The inventors have further studied on antibody-drug 

conjugates using an anti-CD26 antibody.  As a result, a 

novel antibody-drug conjugate (Y-TR1) showing very high 

effect on CD26-positive malignant mesothelioma cells has 

been successfully obtained by conjugating an anti-CD26 

antibody (YS110) with triptolide which is known to have 

strong anti-tumor activity but has not been used as an 

antibody-drug conjugate, via a divalent cross-linking 

agent. 

[0023] 
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 Accordingly, the present invention relates to a 

concomitant drug of an anti-CD26 antibody and an 

additional drug, and a conjugate comprising an anti-CD26 

antibody linked to triptolide.  More specifically, the 

present invention relates to the following aspects: 

(1) A conjugate comprising an anti-CD26 antibody or a 

fragment thereof linked to triptolide. 

(2) The conjugate of (1), wherein the anti-CD26 antibody 

or the fragment thereof is a humanized antibody or a 

fragment thereof. 

(3) The conjugate of (2), wherein the humanized antibody 

or the fragment thereof comprises a heavy chain variable 

region comprising an amino acid sequence having 80% or 

more identity to an amino acid sequence selected from the 

group consisting of SEQ ID NOs: 8 to 14, and a light 

chain variable region comprising an amino acid sequence 

having 80% or more identity to an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 1 to 7. 

(4) The conjugate of (2) or (3), wherein the humanized 

antibody or the fragment thereof comprises a heavy chain 

variable region comprising an amino acid sequence having 

80% or more identity to an amino acid sequence selected 

from the group consisting of SEQ ID NOs: 1 to 7, and a 

light chain variable region comprising an amino acid 

sequence having 80% or more identity to an amino acid 

sequence selected from the group consisting of SEQ ID 

NOs: 8 to 14. 
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(5) The conjugate of any one of (2) to (4), wherein the 

humanized antibody or the fragment thereof comprises at 

least one heavy chain comprising an amino acid sequence 

having 90% or more sequence identity to the amino acid 

sequence of SEQ ID NO: 17, and at least one light chain 

comprising an amino acid sequence having 90% or more 

sequence identity to the amino acid sequence of SEQ ID 

NO: 18. 

(6) The conjugate of any one of (2) to (5), wherein the 

humanized antibody or the fragment thereof comprises at 

least one heavy chain comprising an amino acid sequence 

from position 20 to position 465 of the amino acid 

sequence of SEQ ID NO: 17, and at least one light chain 

comprising an amino acid sequence from position 21 to 

position 234 of the amino acid sequence of SEQ ID NO: 18. 

(7) The conjugate of any one of (2) to (6), wherein the 

humanized antibody or the fragment thereof binds to one 

or more peptides selected from the group consisting of 

SEQ ID NOs: 19 to 28. 

(8) The conjugate of (2), wherein the humanized antibody 

is produced by a strain designated as s604069.YST-

pABMC148 (x411) under deposition No. PTA-7695 of the 

American Type Culture Collection (ATCC). 

(9) The conjugate of any one of (1) to (8), wherein the 

fragment is selected from the group consisting of Fab, 

Fab', Fab'-SH, Fv, scFv, and F(ab')2. 
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(10) A pharmaceutical composition comprising a conjugate 

of any one of (1) to (9) as an active ingredient. 

(11) The pharmaceutical composition of (10) for the 

treatment of malignant mesothelioma. 

(12) A malignant mesothelioma cell growth inhibitor 

comprising a conjugate of any one of (1) to (9). 

(13) A malignant mesothelioma cell lysing agent 

comprising a conjugate of any one of (1) to (9). 

(14) Use of a conjugate of any one of (1) to (9) in the 

manufacture of a pharmaceutical composition for the 

treatment of malignant mesothelioma. 

(15) A pharmaceutical composition comprising an anti-CD26 

antibody or a fragment thereof and an additional 

antitumor agent. 

(16) The pharmaceutical composition of (15), wherein the 

additional antitumor agent is one or more drugs selected 

from the group consisting of cisplatin, pemetrexed, 

gefitinib, and gemcitabine. 

(17) The pharmaceutical composition of (15) or (16), 

wherein the anti-CD26 antibody or the fragment thereof is 

a humanized antibody or a fragment thereof. 

(18) The pharmaceutical composition of (17), wherein the 

humanized antibody or the fragment thereof comprises a 

heavy chain variable region comprising an amino acid 

sequence which have 80% or more identity to an amino acid 

sequence selected from the group consisting of SEQ ID 

NOs: 8 to 14, and a light chain variable region 
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comprising an amino acid sequence which have 80% or more 

identity to an amino acid sequence selected from the 

group consisting of SEQ ID NOs: 1 to 7. 

(19) The pharmaceutical composition of (17), wherein the 

humanized antibody or the fragment thereof comprises a 

heavy chain variable region comprising an amino acid 

sequence which have 80% or more identity to an amino acid 

sequence selected from the group consisting of SEQ ID 

NOs: 1 to 7, and a light chain variable region comprising 

an amino acid sequence which have 80% or more identity to 

an amino acid sequence selected from the group consisting 

of SEQ ID NOs: 8 to 14. 

(20) The pharmaceutical composition of (17), wherein the 

humanized antibody or the fragment thereof comprises at 

least one heavy chain comprising an amino acid sequence 

which have 90% or more identity to the amino acid 

sequence of SEQ ID NO: 17, and at least one light chain 

comprising an amino acid sequence which have 90% or more 

identity to the amino acid sequence of SEQ ID NO: 18. 

(21) The pharmaceutical composition of (17), wherein the 

humanized antibody or the fragment thereof comprises at 

least one heavy chain comprising an amino acid sequence 

from position 20 to position 465 of the amino acid 

sequence of SEQ ID NO: 17, and at least one light chain 

comprising an amino acid sequence from position 21 to 

position 234 of the amino acid sequence of SEQ ID NO: 18. 
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(22) The pharmaceutical composition of any one of (17) to 

(21), wherein the humanized antibody or the fragment 

thereof binds to one or more peptides selected from the 

group consisting of SEQ ID NOs: 19 to 28. 

(23) The pharmaceutical composition of any one of (17) to 

(22), wherein the humanized antibody is produced by a 

strain designated as s604069.YST-pABMC148 (x411) with 

deposition No. PTA-7695 of the American Type Culture 

Collection (ATCC). 

(24) The pharmaceutical composition of any one of (15) to 

(23), wherein the fragment is selected from the group 

consisting of Fab, Fab', Fab'-SH, Fv, scFv, and F(ab')2. 

(25) The pharmaceutical composition of any one of (15) to 

(24) for the treatment of malignant mesothelioma. 

(26) A malignant mesothelioma cell growth inhibitor 

comprising a pharmaceutical composition of any one of 

(15) to (24). 

(27) A malignant mesothelioma cell lysing agent 

comprising a pharmaceutical composition of any one of 

(15) to (24). 

(28) Use of an anti-CD26 antibody and an additional 

antitumor agent in the manufacture of a pharmaceutical 

composition for the treatment of malignant mesothelioma. 

(29) The use of (28), wherein the additional antitumor 

agent is one or more drugs selected from the group 

consisting of cisplatin, pemetrexed, gefitinib, and 

gemcitabine. 
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Advantageous Effects of Invention 

[0024] 

 The combination of a humanized CD26 antibody with 

one or more drugs selected from the group consisting of 

cisplatin, pemetrexed, gefitinib, and gemcitabine 

synergistically potentiates a inhibitory effect on 

invasion which is the pathological feature and radical 

problem of mesothelioma, and/or enhances an inhibitory 

effect on mesothelioma cell growth, and thus, is 

considered to be very useful in the treatment of 

mesothelioma.  Because concomitant use of gefitinib or 

gemcitabine and an anti-CD26 antibody is non-platinum 

therapy, can be highly safe medication therapy of 

mesothelioma.  Moreover, the humanized anti-CD26 antibody 

conjugated with triptolide can effectively suppress the 

growth of malignant mesothelioma cells in a smaller 

amount of triptolide.  Accordingly, a lower toxic and 

highly effective anti-malignant tumor agent can be 

provided. 

 

Brief Description of Drawings 

[0025] 

[Figure 1] Figure 1 is a graph of the intact masses of 

unconjugated YS110 and Y-TR1 (SMCC) measured by MALDI-

TOFF mass spectrometry.  Figure 1A shows unconjugated 
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YS110 (measured value: 147012.7), and Figure 1B shows Y-

TR1 (SMCC) (measured value: 151815.6). 

[Figure 2] Figure 2 is a graph of the binding of Y-TR1 to 

a malignant mesothelioma cell line MSTO clone 12 (CD26-

positive).  Primary antibody: Y-TR1, secondary antibody: 

FITC-conjugated rabbit anti-human IgG.  At 10 g/ml or 

higher, Y-TR1 exhibited intact binding to the CD26-

positive cells.  The ordinate indicates fluorescence 

intensity, and the abscissa indicates the number of cells. 

[Figure 3] Figure 3 is a graph of toxicity of triptolide 

to malignant mesothelioma and T-cell leukemia cell lines.  

A: wild-type MSTO (wt); B: MSTO clone 12; C: JMN; D: 

Jurkat CD26(-); E: Jurkat CD26(+).  The ordinate 

indicates fluorescence intensity (%) vs. control, and the 

abscissa indicates the concentration (nM) of triptolide. 

[Figure 4] Figure 4 is a graph of in vitro cytotoxicity 

of TR1 to a malignant mesothelioma cell line.  The 

ordinate indicates fluorescence intensity (%) vs. control, 

and the abscissa indicates the concentration (nM) of TR1. 

[Figure 5] Figure 5 is a graph of in vitro cytotoxicity 

of Y-TR1 to malignant mesothelioma and T-cell leukemia 

cell lines.  Figure 5A shows the cytotoxicity of Y-TR1 to 

a CD26-positive malignant mesothelioma cell line MSTO 

clone 12, comparing various linkers used.  Y-TR1 using 

SMCC exhibited the highest cytotoxicity.  Figure 5B shows 

the cytotoxicity of TR1 towards CD26-positive malignant 

mesothelioma cell line JMN as compared with unconjugated 
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YS110.  Figure 5C is a graph showing the in vitro 

cytotoxicity of Y-TR1 towards the CD26-positive malignant 

mesothelioma cells MSTO clone 12, which is compared with 

that towards the CD26-negative wild-type MSTO (wt) cell 

line.  Y-TR1 exhibited higher cytotoxicity against the 

CD26-positive malignant mesothelioma cells MSTO clone 12 

than against the CD26-negative wild-type MSTO (wt) cell 

line. 

[Figure 6] Figure 6 is a graph comparing IC50 values of 

unconjugated TR1 and Y-TR1 in molar concentrations. 

[Figure 7] Figure 7 is a graph of the in vivo antitumor 

activity of Y-TR1 measured by using NOD/SCID xenograft 

mouse models which have been grafted a CD26-positive 

malignant mesothelioma cell line JMN.  Y-TR1 was 

administered intraperitoneally at 4 mg/kg/dose three 

times a week.  Y-TR1 was administered 9 times in total 

from the day of administration of 1  107 JMN cells 

subcutaneously (day0).  An average estimated tumor volume 

at day 55 was compared among 3 groups (control group, 

YS110 administration group, and Y-TR1 administration 

group) by Fisher's protected least-square differences 

(PLSD) multiple comparison test.  The average tumor 

volume of the Y-TR1 administration group was remarkably 

lower than that of the control group and the YS110 

administration group (p < 0.05).  The ordinate indicates 

the estimated average tumor volume (mm3), and the 

abscissa indicates the group. 
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[Figure 8] Figure 8 is a graph of CD26 expression in a 

mesothelioma cell line.  The each tested cell name is 

indicated above graph. 

[Figure 9] Figure 9 is a graph of the dose-response 

curves of cisplatin and pemetrexed.  The ordinate 

indicates viable cells (turbidity: OD), and the abscissa 

indicates the concentration of cisplatin or pemetrexed.  

The left graphs are results of using MESO1 cells, and the 

right graphs are the results of using H2452 cells.  The 

upper graphs are results of cisplatin, and the lower 

graphs are results of pemetrexed. 

[Figure 10] Figure 10 is a graph showing the MESO1 growth 

inhibitory effect of combination use of YS110 with 

cisplatin (Cis) or pemetrexed (PMT).  Figure 10A shows 

results of cisplatin, and Figure 10B shows results of 

pemetrexed.  The ordinate indicates viable cells 

(turbidity: OD), and the abscissa indicates the amount of 

each drug administered.  Anti-CD26 represents the anti-

CD26 antibody YS110.  *p < 0.05, **p < 0.01, ***p < 0.001. 

[Figure 11] Figure 11 is a graph of the H2452 growth 

inhibitory effect of combination use of YS110 with 

cisplatin (Cis) or pemetrexed (PMT).  Figure 11A shows 

results of cisplatin, and Figure 11B shows results of 

pemetrexed.  The ordinate indicates viable cells 

(turbidity: OD), and the abscissa indicates the amount of 

each drug administered.  Anti-CD26 represents the anti-
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CD26 antibody YS110.  *p < 0.05, **p < 0.01, ***p < 

0.001). 

[Figure 12] Figure 12 is a graph of the growth inhibitory 

combination use of cisplatin (Cis)-pemetrexed (PMT) 

concomitant use with YS110.  Figure 12A shows results of 

MESO1 cells, and Figure 12B shows results of H2452 cells.  

The ordinate indicates viable cells (turbidity: OD), and 

the abscissa indicates the administered drug.  Anti-CD26 

represents the anti-CD26 antibody YS110.  *p < 0.05, **p 

< 0.01, ***p < 0.001. 

[Figure 13] Figure 13 is a graph and a photograph showing 

the effect of YS110 on inhibition of in vivo JMN cell 

growth by cisplatin (Cis) or pemetrexed (PMT).  In the 

graph, the ordinate indicates a tumor weight (mg), and 

the abscissa indicates the administered drug.  The 

photograph shows excised tumor samples.  *p < 0.05, **p < 

0.01. 

[Figure 14] Figure 14 is a graph and a photograph showing 

the effect of YS110 on inhibition of in vivo JMN cell 

growth by cisplatin (Cis)-pemetrexed (PMT) concomitant 

use.  In the graph, the ordinate indicates a tumor weight 

(mg), and the abscissa indicates the administered drug.  

The photograph shows excised tumor samples.  *p < 0.05, 

**p < 0.01, ***p < 0.001. 

[Figure 15] Figure 15 is a graph and a photograph showing 

the effect of YS110 on inhibition of in vivo MESO1 cell 

growth by cisplatin-pemetrexed concomitant use.  In the 
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graph, the ordinate indicates a tumor weight (mg), and 

the abscissa indicates the administered drug.  The 

photograph shows excised tumor samples.  *p < 0.05, **p < 

0.01. 

[Figure 16] Figure 16 is a graph and a photograph showing 

the effect of YS110 on inhibition of in vivo H2452 cell 

growth by cisplatin (Cis)-pemetrexed (PMT) concomitant 

use.  In the graph, the ordinate indicates a tumor weight 

(mg), and the abscissa indicates the administered drug.  

The photograph shows excised tumor samples.  *p < 0.05, 

**p < 0.01, ***p < 0.001. 

[Figure 17] Figure 17 is a graph showing the activity of 

cisplatin (Cis) or pemetrexed (PMT) on cell invasion.  

The ordinate indicates the number of invasive cells, and 

the abscissa indicates the concentration ( M) of each 

drug.  The left graphs show results of using MESO1 cells, 

and the right graphs show results of using H2452 cells.  

The upper graphs show results of cisplatin, and the lower 

graphs show results of pemetrexed.  *p < 0.05, **p < 0.01, 

***p < 0.001. 

[Figure 18] Figure 18 is a graph of the cell invasion 

inhibitory effect of concomitant use of cisplatin (Cis)-

pemetrexed (PMT).  The ordinate indicates the number of 

invasive cells, and the abscissa indicates the 

concentration ( M) of each drug.  The upper graphs show 

results of using MESO1 cells, and the lower graphs show 
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results of using H2452 cells.  *p < 0.05, **p < 0.01, 

***p < 0.001. 

[Figure 19] Figure 19A is a graph showing the MESO1 cell 

invasion inhibitory effect of combination use of YS110 

and cisplatin (Cis).  The ordinate indicates the number 

of invasive cells, and the abscissa indicates the 

concentration ( M) of each drug.  *p < 0.05, **p < 0.01, 

***p < 0.001.  Figure 19B is a table of the analyzed 

interaction of cisplatin with YS110 for a MESO1 cell 

invasion inhibitory effect. 

[Figure 20] Figure 20A is a graph showing the H2452 cell 

invasion inhibitory effect of combination use of YS110 

and cisplatin (Cis).  The ordinate indicates the number 

of invasive cells, and the abscissa indicates the 

concentration ( M) of each drug.  *p < 0.05, **p < 0.01, 

***p < 0.001.  Figure 20B is a table of analyzed 

interaction of cisplatin with YS110 for a H2452 cell 

invasion inhibitory effect. 

[Figure 21] Figure 21 is a graph of the dose-response 

curve of gemcitabine against a mesothelioma cell line.  

The ordinate indicates viable cells (turbidity: OD), and 

the abscissa indicates the concentration of gemcitabine. 

[Figure 22] Figure 22A is a graph of the effect of 

combination use of YS110 and gemcitabine (Gem) on 

sarcomatoid mesothelioma MESO1 cell growth.  The ordinate 

indicates the number of cells ( 103 cells), and the 

abscissa indicates the amount of each drug administered.  
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*p < 0.05, **p < 0.01.  Figure 22B is a table of analyzed 

interaction of gemcitabine with YS110 for a MESO1 cell 

growth inhibitory effect. 

[Figure 23] Figure 23A is a graph of the effect of 

combination use of YS110 and gemcitabine (Gem) on 

sarcomatoid mesothelioma JMN cell growth.  The ordinate 

indicates the number of cells ( 103 cells), and the 

abscissa indicates the amount of each drug administered.  

*p < 0.05, **p < 0.01, ***p < 0.001.  Figure 23B is a 

table of analyzed interaction of gemcitabine with YS110 

for a JMN cell growth inhibitory effect. 

[Figure 24] Figure 24A is a graph of the effect of 

combination use of YS110 and gemcitabine (Gem) on 

epithelioid mesothelioma H2452 cell growth.  The ordinate 

indicates the number of cells ( 103 cells), and the 

abscissa indicates the amount of each drug administered.  

*p < 0.05, **p < 0.01, ***p < 0.001.  Figure 24B is a 

table of analyzed interaction of gemcitabine with YS110 

for a H2452 cell growth inhibitory effect. 

[Figure 25] Figure 25A is a graph of the effect of 

combination use of the anti-CD26 antibody and gemcitabine 

(Gem) on epithelioid mesothelioma H226 cell growth.  The 

ordinate indicates the number of cells ( 103 cells), and 

the abscissa indicates the amount of each drug 

administered.  *p < 0.05, **p < 0.01, ***p < 0.001.  

Figure 25B is a table of analyzed interaction of 
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gemcitabine with YS110 for a H226 cell growth inhibitory 

effect. 

[Figure 26] Figure 26 is a graph of the effect of 

combination use of gemcitabine (Gem) with cisplatin 

(Cis)-pemetrexed (PMT).  The ordinate indicates viable 

cells (turbidity: OD), and the abscissa indicates the 

administered drug.  The used cell line name is indicated 

above the graph.  The black square indicates a control 

group.  The black circle indicates a 3  10-8 M 

gemcitabine administration group.  The black triangle 

indicates a 1  10-9 M gemcitabine administration group. 

[Figure 27] Figure 27 is a graph and a photograph showing 

the effect of combination use of YS110 and gemcitabine on 

the in vivo growth of epithelioid mesothelioma H226 cells, 

and a table of the interaction of gemcitabine with YS110.  

In the graph, the ordinate indicates a tumor weight (mg), 

and the abscissa indicates the administered drug.  The 

photograph shows excised tumor samples. 

[Figure 28] Figure 28 is a graph and a photograph showing 

the effect of combination use of YS110 with gemcitabine 

on the in vivo growth of sarcomatoid mesothelioma JMN 

cells, and a table of the interaction of gemcitabine with 

YS110.  In the graph, the ordinate indicates a tumor 

weight (mg), and the abscissa indicates the administered 

drug.  The photograph shows excised tumor samples. 

[Figure 29] Figure 29 is a graph showing the effect of 

combination use of YS110 and cisplatin-pemetrexed on the 
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in vivo growth of CD26-positive lung cancer cell line 

HCC827 cells.  In the graph, the ordinate indicates a 

tumor weight (mg), and the abscissa indicates the 

administered drug.  The photograph shows excised tumor 

samples. 

[Figure 30] Figure 30 is a graph showing the effect of 

combination use of YS110 and gefitinib on the in vivo 

growth of CD26-positive lung cancer cell line HCC4006 

cells.  In the graph, the ordinate indicates a tumor 

weight (mg), and the abscissa indicates the administered 

drug. 

[Figure 31] Figure 31 is a graph showing the effect of 

combination use of YS110 and gefitinib on the in vivo 

growth of CD26-positive lung cancer cell line HCC827 

cells.  In the graph, the ordinate indicates a tumor 

weight (mg), and the abscissa indicates the administered 

drug. 

[Figure 32] Figure 32 is a graph comparing the growth 

inhibitory effects of cisplatin and pemetrexed for MESO1 

cells and JMN cells.  The ordinate indicates the rate of 

growth inhibition (%), and the abscissa indicates the 

concentration (M) of each drug.  Figure 32A shows the 

results comparing the growth inhibitory effect of 

cisplatin.  Figure 32B shows the results comparing the 

growth inhibitory effect of pemetrexed. 

[Figure 33] Figure 33 is a graph of gemcitabine's growth 

inhibitory effect comparing MESO1 cells and JMN cells, 
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and comparing H2452 cells and H226 cells.  Figure 33A 

shows the results of comparing the growth inhibitory 

effect of gemcitabine between MESO1 and JMN.  Figure 33B 

shows the results of comparing the growth inhibitory 

effect of gemcitabine between H2452 and H226. 

 

Description of Embodiments 

[0026] 

1. Antibody 

 The term "antibody" herein is an immunoglobulin 

molecule capable of specifically binding to a target such 

as a carbohydrate, a polynucleotide, a lipid, or an 

antibody via at least one antigen recognition site in 

variable regions of the immunoglobulin molecule.  The 

antibody used herein includes a complete polyclonal 

antibody or monoclonal antibody as well as a fragment 

thereof (Fab, Fab', F(ab')2, Fv, etc.), a single-chain 

variable fragment (scFv), their variants, a fusion 

protein containing an antibody moiety, and other modified 

structures of an immunoglobulin molecule containing an 

antigen recognition site.  The antibody can be any class 

of antibody such as IgG, IgA, or IgM (or subclass 

thereof) and does not need to be of particular class.  

Immunoglobulins are divided into different classes 

according to the amino acid sequences of heavy chain 

constant domains of the antibody.  Typical five 

immunoglobulin classes are IgA, IgD, IgE, IgG and IgM, 
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some of which may be further subdivided into subclasses 

(isotypes), for example, IgG1, IgG2, IgG3, IgG4, IgA1 and 

IgA2.  The corresponding heavy chain constant domains of 

immunoglobulins of different classes are called , , , 

 and , respectively.  The respective subunit structures 

and three-dimensional structures are well known for the 

immunoglobulins of different classes. 

[0027] 

 The "monoclonal antibody" described herein refers to 

an antibody obtained from a cell population producing 

substantially homogeneous antibodies.  Specifically, 

individual antibodies contained in the cell population 

are identical except for natural mutants that might 

slightly possibly be present.  The monoclonal antibody is 

directed to a single antigen site and is very specific.  

In contrast to a typical polyclonal antibody against 

different antigens targeting different antigenic 

determinants (epitopes), each monoclonal antibody targets 

a single antigenic determinant of an antigen.  The 

modifier "monoclonal" refers to the properties of the 

antibody obtained from the cell population producing 

substantially homogeneous antibodies and should not be 

interpreted as requiring particular antibody production 

method.  The monoclonal antibody used according to the 

present invention can be prepared by a recombinant DNA 

method as described in, for example, U.S. Patent No. 

4,816,567.  The monoclonal antibody can also be isolated 
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from a phage library prepared using a technique described 

in, for example, McCafferty et al., 1990, Nature, 348: 

552-554. 

[0028] 

 The "humanized" antibody used herein refers to a 

form of a nonhuman (e.g., mouse) antibody that is a 

specific chimeric immunoglobulin or a fragment thereof 

containing an immunoglobulin chain or a nonhuman 

immunoglobulin-derived minimum sequence (Fv, Fab, Fab', 

F(ab')2, or other antigen binding partial sequences of an 

antibody, etc.).  Some humanized antibodies are human 

immunoglobulins (recipient antibodies) in which 

complementarity determining region (CDR)-derived residues 

of a recipient are replaced with CDR-derived residues of 

a nonhuman species (donor antibody) such as a mouse, a 

rat or a rabbit having the desired specificity, affinity 

and ability.  In some cases, Fv framework region (FR) 

residues of the human immunoglobulin are replaced with 

the corresponding nonhuman-derived residues.  Some 

humanized antibodies contain at least one, usually two 

variable regions derived from a nonhuman species (donor 

antibody) such as, a mouse, a rat or a rabbit having the 

desired specificity, affinity and/or ability, and one or 

more Fv framework region residues and/or one or more Fv 

CDR residues are replaced with the corresponding human 

residues (i.e., human antibody sequence-derived residues).  

Most generally, at least a plurality of Fv framework 
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region residues may be replaced in one or more variable 

regions of the humanized antibody.  The humanized 

antibody may further contain a residue that is found 

neither in the recipient antibody nor in the grafted CDR 

or framework sequence and may contain a residue for 

further improving and optimizing antibody performance. 

[0029] 

 Some humanized antibodies contain substantially the 

whole of at least one, generally two variable regions.  

In these variable regions, all or substantially all CDRs 

correspond to nonhuman immunoglobulin CDRs, and all or 

substantially all FRs are FRs of human immunoglobulin 

consensus sequences.  Some humanized antibodies contain 

substantially the whole of at least one, generally two 

variable regions.  In these variable regions, a great 

majority of CDR amino acid residues are derived from non-

human immunoglobulin CDRs, and one or more FR amino acid 

residues are derived from FRs of human immunoglobulin 

consensus sequences.  Most preferably, the humanized 

antibody may contain at least a portion of a human 

immunoglobulin constant region (Fc) or domain (generally, 

a human immunoglobulin).  Some humanized antibodies have 

a modified Fc region as described in International 

Publication No. WO99/58572.  Some forms of the humanized 

antibody have one or more (e.g., 1, 2, 3, 4, 5, or 6) 

CDRs altered from the original antibody.  These CDRs are 
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also called one or more CDRs "derived" from one or more 

CDRs of the original antibody. 

[0030] 

 The "variable region" of an antibody refers to 

antibody light chain or heavy chain variable regions each 

alone or in combination.  The heavy chain and light chain 

variable regions are each composed of four framework 

regions (FRs) linked by three complementarity determining 

regions (CDRs) also known as hypervariable regions.  CDRs 

in each chain are kept in close proximity by FRs and 

contribute to the formation of an antigen binding site of 

the antibody, together with CDRs of the other chain.  At 

least two techniques are used for determining CDRs: (1) 

an approach based on sequence variability between 

different species (e.g., Kabat et al., Sequences of 

Proteins of Immunological Interest, (5th ed., 1991, 

National Institutes of Health, Bethesda MD)); and (2) an 

approach based on crystallographic research on antigen-

antibody complexes (Al-Lazikani et al., (1997) J. Molec. 

Biol. 273: 927-948)).  The combination of these two 

approaches is sometimes used in the art for determining 

CDRs. 

[0031] 

 The "constant region" of an antibody refers to 

antibody light chain or heavy chain constant regions each 

alone or in combination. 

[0032] 
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 The term epitope "specifically binding to" an 

antibody is fully understood in the art, and methods for 

determining specific binding are also well known in the 

art.  When a molecule reacts or mutually acts with a 

particular cell or substance more frequently, more 

rapidly, for a longer duration, and/or with larger 

affinity as compared with its reaction or mutual action 

with other cells or substances, the molecule is regarded 

as exhibiting "specific binding".  When an antibody binds 

to a target with larger affinity or binding activity, 

more promptly, and/or for a longer duration as compared 

with its binding to other substances, the antibody 

"specifically binds to" the target.  For example, an 

antibody specifically binding to one CD26 epitope is an 

antibody binding to this CD26 epitope with larger 

affinity or binding activity, more promptly, and/or for a 

longer duration as compared with its binding to other 

CD26 epitopes or non-CD26 epitopes.  It should be 

understood from this definition that, for example, an 

antibody (or a moiety or an epitope) specifically binding 

to a first target may or may not specifically bind to a 

second target.  Thus, the "specific binding" does not 

necessarily require (albeit can include) exclusive 

binding. 

[0033] 

 The "host cell" includes each individual cell or a 

cell culture that may serve as a recipient of a vector 
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for the incorporation of a polynucleotide insert, or has 

already been the recipient.  The host cell includes a 

progeny of a single host cell.  The progeny is not 

necessarily required to be identical to an original 

parent cell (morphologically or in genomic DNA 

complements) due to natural, accidental or planned 

mutation.  The host cell includes a cell transfected in 

vivo with the polynucleotide of the present invention. 

[0034] 

 The "isolated" antibody, antibody, polynucleotide, 

vector, cell, or composition is an antibody, an antibody, 

a polynucleotide, a vector, a cell, or a composition in a 

form that is not found naturally.  The isolated antibody, 

antibody, polynucleotide, vector, cell, or composition 

includes that purified into a form no longer found 

naturally.  In a certain embodiment, the isolated 

antibody, polynucleotide, vector, cell, or composition is 

substantially pure. 

[0035] 

 The "treatment" used herein is an approach for 

obtaining beneficial or desired clinical results.  The 

beneficial or desired clinical results for the object of 

the present invention include, but are not limited to, 

the alleviation of one or more symptoms, decrease in the 

extent of a disease, a stabilized (i.e., non-aggravated) 

state of the disease, delay or slowdown of disease 

progression, recovery from or remission of the disease 
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state, and relief (partial or whole), regardless of being 

detectable or not detectable.  The "treatment" also means 

increase in the life expectancy of a patient with respect 

to the potential life expectancy of the patient without 

the treatment. 

[0036] 

 The "effective amount" is an amount sufficient for 

achieving beneficial or desired clinical results 

including clinical results.  The effective amount can be 

administered at one or more dosages.  The effective 

amount of an anti-CD26 antibody conjugate, an anti-CD26 

antibody and an additional anticancer agent, or the like 

described herein for the object of the present invention 

is an amount sufficient for delaying the progression of a 

condition associated with tumor growth.  As understood in 

the art, for example, the effective amount of the anti-

CD26 antibody conjugate or the anti-CD26 antibody and the 

additional anticancer agent may vary according to or 

depend on, particularly, other factors such as the 

medical history of a patient and the type (and/or amount) 

of the anti-CD26 antibody conjugate or the additional 

anticancer agent used. 

[0037] 

 The "pharmaceutically acceptable carrier" or the 

"pharmaceutically acceptable excipient" used herein 

includes any material that is capable of maintaining the 

biological activity of an active ingredient when combined 
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with the active ingredient, is unreactive with the immune 

system of a test subject when delivered, and is nontoxic 

to the test subject.  Examples thereof include, but are 

not limited to, every standard pharmaceutical carrier 

including phosphate-buffered saline, water, emulsions 

such as oil/water emulsions, and various types of 

humectants.  A preferred diluent for spray administration 

or parenteral administration is phosphate-buffered saline 

or physiological saline (0.9%).  A composition containing 

such a carrier is formulated by a well-known conventional 

method (see e.g., Remington's Pharmaceutical Sciences, 

18th edition, A. Gennaro ed., Mack Publishing Co., Easton, 

PA, 1990; and Remington, The Science and Practice of 

Pharmacy 20th Ed. Mack Publishing, 2000). 

[0038] 

Anti-CD26 antibody 

 In a certain embodiment, the anti-CD26 antibody used 

herein specifically binds to human CD26.  In a certain 

embodiment, the anti-CD26 antibody described herein binds 

to the same epitope as that for a mouse monoclonal 

antibody 14D10.  In a certain embodiment, the anti-CD26 

antibody described herein has the ability to block the 

binding of the mouse monoclonal antibody 14D10 to human 

CD26 (competes with the mouse monoclonal antibody 14D10) 

in competitive assay.  In a certain embodiment, the anti-

CD26 antibody described herein has the ability to block 

the binding of a mouse monoclonal antibody 1F7 to human 
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CD26 (competes with the mouse monoclonal antibody 1F7) in 

competitive assay.  The competitive assay can be 

performed by contacting a test antibody with an 

immobilized epitope or antigen, then washing off unbound 

antibodies, subsequently contacting a labeled 14D10 

antibody or 1F7 antibody with the epitope or antigen, and 

washing off unbound antibodies, followed by the detection 

of the bound 14D10 antibody or 1F7 antibody.  When the 

binding of the 14D10 antibody or the 1F7 antibody to the 

epitope or the antigen contacted with the test antibody 

is decreased as compared with the binding of the 14D10 

antibody or the 1F7 antibody to a control epitope or 

antigen without contact with the test antibody, the test 

antibody can be confirmed to have the ability to block 

the binding of the 14D10 antibody or the 1F7 antibody (to 

compete with the 14D10 antibody or the 1F7 antibody) in 

the competitive assay. 

[0039] 

 Examples of the binding affinity of the anti-CD26 

antibody used herein for human CD26 include affinity 

having a dissociation constant (i.e., Kd) of less than 

10-5 M, less than 5  10-5 M, less than 10-6 M, less than 5 

 10-7 M, less than 10-7 M, less than 5  10-8 M, less than 

10-8 M, less than 5  10-9 M, less than 10-9 M, less than 5 

 10-10 M, less than 10-10 M, less than 5  10-11 M or less 

than 10-11 M.  The dissociation constant may also be 10-15 

M or more, 5  10-15 M or more, 10-14 M or more, 5  10-14 M 
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or more, 10-13 M or more, 5  10-13 M or more, 10-12 M or 

more, 5  10-12 M or more, 10-11 M or more, 5  10-11 M or 

more, 10-10 M or more or 5  10-10 M or more.  Methods for 

determining affinity are known in the art.  The binding 

affinity may be determined using, for example, a BIAcore 

biosensor, a KinExA biosensor, scintillation proximity 

assay, ELISA, ORIGEN immunoassay (IGEN International, 

Inc.), fluorescence quenching, fluorescence transfer, 

and/or yeast display.  The affinity may be screened using 

appropriate bioassay. 

[0040] 

 One method for determining the binding affinity of 

an antibody against CD26 is the measurement of the 

affinity of a monofunctional Fab fragment of the antibody.  

To obtain the monofunctional Fab fragment, the antibody, 

for example, IgG, can be cleaved with papain or expressed 

by a recombination technique.  The affinity of the anti-

CD26 Fab fragment of a monoclonal antibody can be 

determined using a surface plasmon resonance (SPR) system 

(BIAcore 3000(TM), BIAcore Inc., Piscataway, NJ).  A SA 

(streptavidin) chip is used according to the supplier's 

instruction manual.  Biotinylated CD26 can be diluted 

with HBS-EP (100 mM HEPES pH 7.4, 150 mM NaCl, 3 mM EDTA, 

0.005% P20) and injected at a concentration of 0.005 

mg/mL onto the chip.  Two ranges of antigen density are 

achieved using a variable flow time across the individual 

chip channels: 10 to 20 response units (RU) for detailed 
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kinetic tests and 500 to 600 RU for concentrations.  A 

mixture of Pierce elution buffer solution and 4 M NaCl 

(2:1) effectively removes the bound Fab while keeping the 

activity of CD26 on the chip for 200 or more injections.  

A HBS-EP buffer solution can be used as a running buffer 

solution in all the BIAcore assays.  Serial dilutions 

(0.1 to 10  estimated KD) of the purified Fab sample are 

injected at 100 L/min for 2 minutes, and a dissociation 

time up to 30 minutes is usually acceptable.  The 

concentration of the Fab protein can be determined by 

ELISA and/or SDS-PAGE electrophoresis using standard Fab 

having a known concentration (determined by amino acid 

analysis).  An association rate (kon) and a dissociation 

rate (koff) of a reaction rate are obtained at the same 

time by using BIAevaluation program and fitting the data 

to a 1:1 Langmuir binding model (Lofas & Johnsson, 1990).  

An equilibrium dissociation constant (KD) value is 

calculated as koff/kon. 

[0041] 

 In a certain embodiment, the present invention 

relates to an anti-CD26 antibody-triptolide conjugate or 

a pharmaceutical composition containing an anti-CD26 

antibody and an additional anticancer agent, which 

inhibits the growth of CD26 expressing cells.  The 

present invention also encompasses an embodiment in which 

the conjugate or the composition is useful in the 

treatment of a condition (disease or disorder, etc.) 
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associated with CD26 expression, for example, malignant 

mesothelioma.  In a certain embodiment, the conjugate or 

the composition of the present invention may have one or 

more features from: (a) binding to CD26, (b) regulating 

CD26 activity, (c) arresting the cell cycle of CD26+ 

cells at the G1/S checkpoint, (d) inhibiting the growth 

of cells expressing CD26 (e.g., malignant mesothelioma 

cells), (e) inhibiting the binding of CD26 to 

extracellular matrix, and/or (f) being useful in the 

treatment of a condition associated with CD26 expression.  

In a certain embodiment, the condition associated with 

CD26 expression is a disease or a disorder associated 

with overexpression of CD26.  In a certain embodiment, 

the condition associated with CD26 expression is mediated 

at least partially by CD26.  In a certain embodiment, the 

condition associated with CD26 expression is a condition 

associated with the growth of cells expressing CD26.  In 

a certain embodiment, the disease or the disorder is a 

cancer (e.g., malignant mesothelioma, lung cancer, kidney 

cancer, liver cancer or other malignant tumors involving 

the expression of CD26). 

[0042] 

 In a certain embodiment, the antibody contained in 

the conjugate or the composition of the present invention 

comprises both a heavy chain variable region comprising 

an amino acid sequence having at least approximately 80% 

identity to an amino acid sequence selected from the 
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group consisting of SEQ ID NOs: 8 to 14, and a light 

chain variable region comprising an amino acid sequence 

having at least approximately 80% identity to an amino 

acid sequence selected from the group consisting of SEQ 

ID NOs: 1 to 7.  In a certain embodiment, the antibody 

contained in the conjugate or the composition of the 

present invention comprises a light chain variable region 

comprising an amino acid sequence having at least 

approximately 80% identity to an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 8 to 14, 

and a heavy chain variable region comprising an amino 

acid sequence having at least approximately 80% identity 

to an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 1 to 7. 

[0043] 

 In a certain embodiment, the antibody contained in 

the conjugate or the composition of the present invention 

comprises at least 5 consecutive amino acids, at least 8 

consecutive amino acids, at least approximately 10 

consecutive amino acids, at least approximately 15 

consecutive amino acids, at least approximately 20 

consecutive amino acids, at least approximately 30 

consecutive amino acids, or at least approximately 50 

consecutive amino acids of an amino acid sequence of any 

one of SEQ ID NOs: 1 to 14. 

[0044] 
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 The present invention further provides an anti-CD26 

antibody-triptolide conjugate or a pharmaceutical 

composition containing an anti-CD26 antibody and an 

additional anticancer agent, which includes a fragment of 

the antibody sequence described herein (e.g., any one of 

SEQ ID NOs: 1 to 7, SEQ ID NOs: 8 to 14, SEQ ID NO: 15, 

and SEQ ID NO: 16).  In a certain embodiment, the 

antibody includes a fragment of the antibody sequence 

described herein, having a length of at least 

approximately 50 amino acids, at least approximately 75 

amino acids, or at least approximately 100 amino acids. 

[0045] 

SEQ ID NO: 15 

EVQLVX1SGX2X3X4X5QPGX6X7LRLX8CX9ASGX10X11LX12TYGVHWVRQAPG

KGLEWX13GVIWGX14GRTDYDX15X16FMSRVTISX17DX18SKX19TX20YLQX2

1NSLRAEDTAVYYCX22RX23RHDWFDYWGQGTTVTVSS 

[0046] 

 In the sequence described above, X1 is E or Q, X2 is 

A or G, X3 is G or E, X4 is L or V, X5 is V, K, or E, X6 

is G or E, X7 is T or S, X8 is T or S, X9 is T or K, X10 

is F or Y, X11 is S or T, X12 is T, N, or S, X13 is V or 

M, X14 is G or D, X15 is A or S, X16 is A or S, X17 is K 

or R, X18 is N or T, X19 is S or N, X20 is V or A, X21 is 

M or L, X22 is V, M, or T, and X23 is N or S. 

[0047] 

SEQ ID NO: 16 
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XIIX2X3TQSPSSLSX4X5X6GX7RX8TIX9CX10ASQX11IRNX12LNWYQQKPGQ

APRLLIYYSSNLXI3X14GVPX15RFSGSGSGTDFTLTISRLX16X17EDX18AX19

YYCQQSX20KLPX21TFGSGTKVEIK 

[0048] 

 In the sequence described above, X1 is D or E, X2 is 

L or E, X3 is M or L, X4 is A or V, X5 is S or T, X6 is L, 

P, or A, X7 is D or E, X8 is V or A, X9 is T or S, X10 is 

S or R, X11 is G or D, X12 is S or N, X13 is H or Q, X14 

is S or T, X15 is S, D, or A, X16 is E or Q, X17 is P or 

A, X18 is F or V, X19 is T, A, or I, X20 is I or N, and 

X21 is F or L. 

[0049] 

 Table 1 shows the amino acid sequences of humanized 

VL variants X376 (SEQ ID NO: 1), X377 (SEQ ID NO: 2), 

X378 (SEQ ID NO: 3), X379 (SEQ ID NO: 4), X380 (SEQ ID 

NO: 5), X381 (SEQ ID NO: 6), and X394 (SEQ ID NO: 7).  

The schemes with Kabat numbering and sequential numbering 

correspond to light chain variable regions. 

[0050] 

 Table 2 show the amino acid sequences of humanized 

VH variants X384 (SEQ ID NO: 8), X385 (SEQ ID NO: 9), 

X386 (SEQ ID NO: 10), X387 (SEQ ID NO: 11), X388 (SEQ ID 

NO: 12), X399 (SEQ ID NO: 13) and X420 (SEQ ID NO: 14).  

The table shows both sequential numbering and Kabat 

numbering schemes.  The Kabat numbering scheme includes 

82a, 82b, and 82c. 

[0051] 



- 45 - 

[Table 1] 

 































Original residue Conservative substitution Exemplary substitution 

Norleucine 

Table 3: Amino acid substitution 






































































































































