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AntiCancer ‘s publication on novel drug discovery and evaluation using MetaMouse® Introduction 

AntiCancer Inc. , is a leading cancer research company providing contract drug discovery and evaluation 
services to pharmaceutical and biotechnology companies and cancer researchers since 1984. 

AntiCancer Inc., has developed numerous novel technologies including MetaMouse® and AngioMouse® –
the leading mouse models of caner as well as OncoBrite , the most powerful in vivo imaging method.

AntiCancer Inc., holds approximately 150 patents for cancer-related products and has published more than 
600 scientific papers including in such journals as Cell , Cancer Cell, PNAS.

AntiCancer Inc., provides customized contract services for in vivo drug evaluation including developing 
cancer models , design of individual protocols , performing entire research programs as well as expertise 
data analysis and reports. Ongoing data feedback maximizes the flow of information , allowing optimum 
study flexibility and the development of the best possible solutions , with the overall process being 
facilitated by a dedicated Project Co-ordinator .

Subcutaneous xenograft tumor models

Subcutaneous xenograft tumor models are a 
convenient  means to test novel potential 
anticancer drugs in vivo. A large variety of human 
and murine cell lines  are available for implantation. 

MetaMouse®

In MetaMouse orthotopic models, the primary 
tumor develops in the organ corresponding to its 
origin and metastasizes to mimic the complexity of 
tumor behavior in patients. Transfection of cancer 
cells with fluorescent protein genes allows real-
time in vivo visualization of tumor growth, 
metastasis, angiogenesis and gene expression. 
Orthotopic models have been proven to be highly 
valuable in elucidating pathogenesis of tumor 
growth and metastasis and drug discovery and 
evaluation .

AngioMouse®

We have utilized multicolored fluorescent proteins to 
develop imaging models of tumor angiogenesis. Intra-
vital and non-invasive imaging can visualize angiogenic
capillaries at both primary and metastatic sites. Color-
coded imaging allows visualization of cancer cells 
expressing one color fluorescent protein interacting 
with their blood vessels expressing another color 
fluorescent protein . This model is highly valuable for 
discovery and evaluation of anti-angiogense agents. 

StromaMouseTM

StromaMouse models express one or more color  of 
fluorescent protein in stromal cells and cancer cells 
express another color fluorescent protein. The model 
enables study of the tumor micro-environment(TME) 
and is ideal for discovery and evaluation of  anti-
stromal therapeutics.

IN VIVO RESEARCH AND DEVELOPMENT

AntiCancer ‘s patented  MetaMouse ® is  the most clinically accurate mouse cancer model . MetaMouse ® 
represents clinical cancer , especially with regard to metastasis and drug sensitivity.  Combined with GFP 
imaging , primary tumor growth and metastases can be tracked with real-time non-invasive whole body 
imaging. Effective drugs can be rapidly discovered and evaluated in the MetaMouse ® models utilizing 
human tumor cell lines and patient tumors.  These unique MetaMouse ® models have been used for 
innovative drug discovery and mechanism studies in over 300 contract studies for more than 20 years ,and 
serve as a bridge linking pre-clinical and clinical research and drug development.
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AntiCancer ‘s publications on novel drug discovery and evaluation using MetaMouse® 

Subcutaneous tumor models

• Nude mice bred in house 

• Well defined tumor lines supplied from our    stocks 

• Propagation of tumor cells 

•Injection of tumor lines into the nude or SCID mice 
and propagating of sc tumor 

• Implantation of tumor fragments or cells into mice  

• Dosing routes including iv, ip, im or oral gavage, 
intratumor, sc. 

• Measurement of tumor size , body weight on a 
daily basis or as described in the protocol 

• Plots of growth curves 

• Necropsy , tumor weight, harvesting tumors, blood 
, any organ at the end of the study and slide 
preparation as required

Services provided: 
Drug Discovery and Evaluation

Customized design of in vivo studies 

The  experimental design of in vivo tumor study can be tailored to meet individual requirements. 
Services package includes study protocol, weekly reports and real-time feedback.  

MetaMouse® (Surgical Orthtopic Implantation) 
tumor model

• Nude mice bred in house 
• Subcutaneous tumor fragments or patient tumors 
are implanted into corresponding organs. 
• Primary tumor and metastasis as well as tumor 
microenvironment (TME) can be visualized and 
quantified in real-time with non-invasive whole-body 
or intravital imaging. 
• Dosing routes including iv, ip, im or oral gavage, 
intratumor,  sc . 
•Measurement of tumor and metastasis size , body 
weight 
• Plots of growth curves 
• Necropsy, primary tumor and metastases, TME 
imaging taken by open imaging , tumor weight, 
harvesting tumors, blood , any organ at the end of 
the study and slide preparation as required 

Personalized Cancer Treatment Mouse Model
Growth of each patient’s tumor in MetaMouse model. Novel and unique imaging technology for rapid 
drug screening. Identification of effective drugs for each patient. 

Human patient pancreatic tumor expressing RFP and orthotopically growing in nude mice.
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AntiCancer’s fluorescent protein-expressing cancer cell line collection available for purchase and contract studies

Examples of cancer cell lines available

Dual-color cancer cell line

(a) HT-1080 cells expressing cytoplasmic DsRed2 and nuclear 
histone-2B-EGFP before and after SDS-PAGE under native 
conditions. The square boxes indicate the regions where the 
spectra were taken from. (b) 2-photon excitation spectra of 
EGFP, DsRed2, and Alexa Fluor 660. The solid lines represent the 
isolated protein in SDS-PAGE or soluble Alexa Fluor 660 and the 
dashed lines living dual-color cells. The calculated efficiency to 
excite DsRed2 at 1100 nm was 20-fold higher compared with 
excitation at 760 nm. (c) Simultaneous excitation of EGFP at 
830 nm and DsRed2 at 1100 nm in live, non-fixed HT-1080 dual-
color cells. Bars, 20 μm.  (Andresen V, et al. Curr Opin Biotechnol

20, 54-62, 2009).  

(d) HT1080 cells expressing cytoplasm 
EGFP and nuclear DsRed2. 

Prostate cancer PC-3-RFP Glioma U87-RFP                                           Breast cancer MDA-MB-435-GFP

Pancreas cancer MIA-PaCa-2-RFP Glioma U87-RFP and GFP                                  Fibrosarcoma HT1080-GFP-RFP

Colon cancer HCT-116-GFP Colon cancer HCT-116-RFP                                      Pancreas cancer XPA1-RFP

GFP tumor in RFP mouse RFP tumor in GFP mouse  RFP tumor in BFP mouse

Dual-color imaging  Imaging in microvessels and capillaries
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NOVEL DRUG DEVELOPMENT AT ANTICANCER IN MetaMouse ® MODELS

 The metalloproteinase inhibitor Batimastat:  Active against a SOI human-patient colon tumor model 1 including:
 Inhibition of primary tumor growth 
 Inhibition of metastatic events 
 Extension of survival.

 The metalloproteinase inhibitor CT1746:  Active against a SOI human colon tumor xenograft model 2 :
 Arrest of primary tumor growth 
 Inhibition of metastatic events, and 
 A large increase in survival.

 IFN-:  Active against a patient pleural cancer SOI model 3:
 Elimination of metastatic events 
 Decrease in cachexia, and 
 Extension of survival.

 Angiogenesis inhibitor TNP-470:  Active in patient colon and stomach tumor SOI models 4-8:
 Inhibition of liver metastasis in colon cancer 
 Minimal or no effect on primary tumor.

 Anti-VEGF antibody:  Active in SOI model of colon and stomach cancer 7, 9, 10:
 Inhibition of liver metastasis in colon cancer 
 Minimal or no effect on primary tumor.

 Antisense phosporothionate oligionucleotide specific for VEGF-receptor active in SOI model of stomach cancer 11:
 Inhibition of peritoneal tumor dissemination
 Increased tumor cell apoptosis 
 Microvessel density (MVD) in tumor nodules.

 New platinum analogs {Pt(cis-dach)(DPPE)2NO3} and {Pt(trans-dach)(DPPE)2NO3} active in SOI model of bladder and stomach 
cancer 12, 13:
 No metastases in either of the high- or low-dose platinum-analog-treated groups in SOI model of bladder cancer.
 No mesenteric lymph node metastases in the groups treated with the high or low doses of both new platinum analogs with 

SOI model of colon cancer.
 Liposomal doxorubicin (Doxil) 14.

 Inhibition of MDA-MB-231 human breast tumor xenografts, which were resistant to free doxorubicin.
 Camptothecin analog DX-8951f:  Active in SOI models of pancreatic cancer 15.  

 DX-8951f showed efficacy against two human pancreatic tumor cell lines in the SOI-GFP model. DX-8951f was highly 
effective against primary and metastatic growth in the two models and showed significantly higher efficacy than gemcitabine, 
the standard treatment of pancreatic cancer.

 Cytosine analog, CS-682:  Active in SOI model of pancreatic cancer 16, 17.
 CS-682 showed efficacy on inhibiting pancreatic cancer growth and metastasis in a RFP orthotopic nude mouse

model of human pancreatic model.
 CS-682 showed efficacy in an adjuvant treatment orthotopic model of human pancreatic cancer suggesting 

possibility of chronic use of CS-682 to control pancreatic cancer.
 Estrogen analog 2-methoxyoestradiol-bis-sulphamate: active in MDA-MB-435 SOI model of breast cancer 18

.

 Truncated galectin-3 (galectin-3C) was found active in an orthotopic breast cancer xenograft nude mouse model
imaged with green fluorescent protein 19. 

 The agonistic anti-LTBR monoclonal antibody (mAb) CBE11 inhibited tumor growth in xenograft models and 
potentiated tumor responses to chemotherapeutic agents34.   

 Additive effects of glufosfamide and gemcitabine in fluorescent orthotopic mouse models of human pancreatic cancer35,36.
 A monoclonal antibody to the chemokine receptor CXCR2 was effective against pancreatic cancer in the SOI model37. 
 TSU68 prevents liver metastasis of colon cancer xenografts by modulating the premetastatic niche38.
 Type II PDGFRβ/B-RAF inhibitor disrupts angiogenesis and tumor growth39. 
 A small molecule inhibitor of SDF-1/CXCR4 inhibits vasculogenesis, but not angiogenesis, and prevents the recurrence 

of glioblastoma following irradiation in mice40

 HER-2 therapy inhibits metastasis of esophageal cancer41.
 Metronomic gemcitabine therapy greatly inhibits metastasis of pancreatic cancer42.
 Bisphosphonate olpadronate inhibits bone metastasis in prostate cancer43. 
 Knockdown of the β1 integrin subunit reduces primary tumor growth and inhibits pancreatic cancer metastasis44.
 High antimetastatic efficacy of MEN4901/T-0128, a novel camptothecin carboxymethyldextran conjugate45.
 Imaging the inhibition by anti-β1 integrin antibody on lung seeding of single cells in live mice46.
 Efficacy of the Chinese traditional medicinal herb Celastrus orbiculatus Thunb on human hepatocellular carcinoma in an orthothopic 
fluorescent nude mouse model.47.
 Real-time imaging of induction of apoptosis of human breast cancer cells by the traditional Chinese medicine herb Tubeimu48. 

Feasibility for the drug discovery in the SOI models has been demonstrated with colon, pancreatic, stomach, bladder, and lung
cancer where chemotherapy has resulted in dose-response, differential sensitivity of primary and metastatic tumors, reproducibility,
and correlation to historical clinical activity of the drugs including 5-FU, CDDP, mitomycin-C as well as the new agents
listed above 1, 4-8, 11-13, 20-33, 45.  

TUMOR TYPE CELL LINE GFP RFP
DUAL-
COLOR

Prostate, Human PC3 X X X

DU145 X X

LnCap X X

Vcap X

Prostate, Rat Dunning3327 X

Melanoma, mouse B16 F10 X X X

B16F0 X X

Melanoma, human LOXMIVI X X

Sk-mel-5 X X

FEMX I X X

UACC257 X

Mel526 X X

MV3 X X X

Lung cancer, human H460 X X X

HOP-62 X

EKVX X

Anip 973 X

A549 X X

H69 X

MSTO-211H X X

Lung cancer , mouse Lewis Lung X X X

Colon cancer, human HCT-116 X X X

colo205 X

SW620 X

Ls180 X

SW480 x x

HCT-8 X X

HCT-15 X

KM-12 X

WiDr X

HT29 X X

SW1116 X X

Colon cancer, mouse Colon 38 X X

SL4 X X

Colo26 X X

CT26.WT X X

Breast cancer, human MDA-MB-435 X X X

MDA-MB-435 2C5 X X

MDA-MB-435 4A4 X X

MDA-MB-231 X X X

MDA-MB-468 X X

MDA-MB-453 X

MX-1 X

MCF-7 X

BT 474 X
NC1-MDR-RES 

(MCF-7) X X

Breast cancer, mouse MMT 060562 X X X

4T1 X X

4T1.2erB2 X

CNS SNB-19 X

324 X

U87 MG X X X

DAOY X X

TUMOR TYPE CELL LINE GFP RFP
DUAL-
COLOR

Renal, human SN12C X X

A498 X

Ovarian, human CHOK1 X

OVCAR-8 X

RGMI#186 X

OVCAR-3 X X

SKOV3 X

TOV21 X X

CAOV3 X

Larynx Hep2 X X

Pharynx FaDu X X

Rat gliosarcoma 9L X

Tongue SCC-25 X

Pancreas Bx Pc3 X X

MIA-Paca 2 X X X

ASPC -1 X X

Cfpaca X

Capan-1 X

Capan-2 X

PaCa28 X

XPAI X X X

R40LN X X

R90P X

R90L X

FG A-12 X

Panc-1 X

Mouse Pancreas Pan02 X X

Bladder HTB 9 X

UM-UC 14 X X

KU-7 X

T24T X X

UM-UC-3 X

Boy X

Gastric Cancer NUGC 4 X X

NUGC4 mdr X

N87 X

Osteosarcoma OST X X

143 B X X X

HMMG/HOS X X

SOSN2 X X

L-SLM X

Fibrosarcoma HT 1080 X X X

Hepatoma Hep 3B X X

Hep G2 X X

Huh-7 X X

SK-Hep-1 X X

Leukemia MOLM13 X

KM 28 BM X

CEM X

U937                  X

OPM2 X

NALM6 X

Multiple Myeloma RPMI8226 X

Uterus HEC-1-B X

Fluorescent Cancer cell lines available at AntiCancer 



Featured Imaging

Tumor Growth Metastasis

Anticancer Drug Efficacy

Angiogenesis Gene Expression

Bacterial Infection

Dual-color imaging of tumor 
angiogenesis in AngioMouse®

REAL-TIME WHOLE-BODY IMAGING OF DRUG RESPONSE 

ON GFP-EXPRESSING HUMAN METASTATIC TUMORS 

GROWING ORTHOTOPICALLY IN MICE

Whole-body  imaging  of 
GFP-expressing liver 
metastases.

0                            4                          8          Days     

Control

Drug Treated

Whole-body imaging of GFP 
expressing skull and liver 
metastases.

Whole-body imaging of 
orthotopically-growing RFP-

expressng human glioma.

Fluorescence imaging of GFP-
expressing tumor metastases in the 
mouse skeletal system.

Whole-body imaging of highly 
disseminated GFP expressing 
lymphoma.

Fluorescence imaging of GFP-expressing 
mouse melanoma bone metastasis.

Dual-color imaging of fibrosarcoma 
lung metastases.

Angiogenesis in GFP-expressing 
tumors in AngioMouse®

Whole-body imaging of GFP gene 
expression in the liver.

Whole-body imaging of GFP gene 
expression in the brain.

Whole-body imaging of GFP 
gene expression in the liver.

Whole-body real-time 
imaging of GFP bacterial 
infection.

0 min                               20 min                            50 min                          120 min     

Quantitative Whole-Body Real-Time Imaging Technologies For Drug Discovery and Evaluation*

More than 100 GFP, RFP or dual-color 
expressing tumor cell lines for 
MetaMouse®, AngioMouse® , and 
SromaMouse®.

All types of agents: small molecules, 
proteins, genes can be evaluated in 
MetaMouse®, AngioMouse® , and 

SromaMouse®.

Orthotopic metastatic MetaMouse®–
AngioMouse®- SromaMouse® models: 
cell lines and patient tumors of all 

types. Colored nude mice are 
available. Customized contract 
research for all types of drug 
discovery and evaluation. 

Dual color models 
for imaging cancer 
and stromal cells.

Quantitative high-throughput drug 
screening and evaluation in vivo. The 
Olympus OV100 , Indec FluorVivo and 

UVP iBox small animal imaging systems 
were developed in partnership with 
AntiCancer  Inc. A B C D E F G H

GFP patents: US 6,232,523;  6,235,967;  6,235,968;  6,251,384; 6,649,159; 6,759,038; 6,905,831; Japanese patents 3,709,343 
and 4,021,197; European patents 979,298 and 1,156,833; Australian patents 749,338 and 2001249297. 
MetaMouse® patents: US 5,491,284 and 5,569,812; European patent 437,488  Japanese patent 2,664,261. 
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Hoffman, R.M., and Yang, M.  Whole-body imaging with fluorescent proteins.  Nature Protocols 1, 1429-1438, 2006.
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