國立陽明大學教師出席國際學術會議心得報告書
	申請人姓名


	王信二
	服務單位及職稱
	生物醫學影像暨放射科學系 教授

	出國時間
	自2014年09月16日 起

至2014年09月20日 止
	前往地點
	韓國 首爾

	會議名稱
	中文：2014第七屆世界分子影像大會
英文：2014 7th World Molecular Imaging Congress

	心得報告

1、 目的
世界分子影像學會(World Molecular Imaging Society)成立於2011年，主要致力於推廣藉由多功能分子影像探討小分子藥物、胜肽、蛋白或奈米藥物等於細胞或動物體內之生理現象(如細胞訊息傳遞、疾病作用機轉等)，並進一步應用於臨床。世界分子影像學會成立至今，每年於9月舉辦世界分子影像國際會議(World Molecular Imaging Congress)，廣邀世界各地學者與會，於口頭報告及海報發表過程中交流研究經驗及分享成果，本實驗室每年皆有人員參加會議與發表研究成果，本次與會目的(1)了解目前世界分子影像研究之脈動，(2)爭取2018年分子影像國際會議於台灣舉辦。
2、 過程
會議詳細流程如附件一
會議相關照片如附件二 (會場內依大會規定並無攝影)

今年度2014第七屆世界分子影像國際會議移師於韓國首爾舉辦，會議地點位於首爾江南區COEX國際會議暨展示中心(COEX Convention & Exhibition Center)，會場北側即為歷史悠久的奉恩寺(據說建寺超過1200年)，COEX會場本身就是一座大型綜合中心，包含會議室、購物廣場及水族館等設施，本次會議分別在COEX會議中心一及三樓舉辦，一樓為各演講會議室，三樓則為海報展覽及廠商攤位。
會議第一天(9/17)早上便開始一系列教育課程，當天下午正式舉行開幕典禮，與會嘉賓簡短致詞後，邀請Michael E. Phelps博士演講「PET：Times to go back to basics」，內容提到PET(正子放射斷層造影)已成為分子影像研究之要角，目前約有5000台臨床PET、PET/CT及PET/MRI提供每年約百萬人檢查，Phelps博士認為是時候回頭檢視PET相關的基礎研究，例如結合PET影像探針及疾病治療藥物、簡單化PET影像探針之合成等，最後在主辦單位為大家精心準備之聲樂家現場獻唱下揭開序幕，並於當晚台灣分子影像學會(Taiwan Society for Molecular Imaging, TSMI)邀請本次與會之台灣學者與日本、韓國當地學者進行晚宴，交流彼此研究心得。
本屆會議主題可大致分為腫瘤學(Oncology)、心血管疾病、腦神經科學及影像探針(包含CT、MRI、光學影像等)四大主題，並配合八個專題演講，於各領域中又以PET正子造影劑及光學影像探針開發最被廣泛討論。
伴隨近年來奈米材料發展，國內外學者已開發出多種奈米材料並應用於各領域，如環境監測、疾病診斷治療等，在會議中聽聞多位學者對於奈米材料應用於分子影像抱持樂觀看法。Moritz F. Kircher團隊過去致力於開發具Raman光學、MRI造影等多功能之奈米探針(nanoprobs)，並應用於腦瘤等癌症治療，研究成果刊登於ACS Nano(2014)、Nature Medicine (2012)等國際期刊，這次Moritz F. Kircher團隊於會議中發表surface-enhanced resonance Raman scattering (SERRS)-gold nanostars應用於大腸直腸癌之診斷與治療，此新型奈米碳針以奈米金星狀體為主體，表面修飾Raman dye及PEG，可藉由使用不同能量的雷射光達到腫瘤造影及治療目的；以此奈米材料為平台，Kircher團隊進一步於表面修飾RGD，可增進奈米載體對於特定腫瘤組織及新生血管細胞之專一性，已成功應用於腦瘤診斷。對於目前臨床上常用之電腦斷層攝影(computed tomography, CT)，部分學者提出可利用奈米粒子作為對比劑(contrast agent)。目前臨床上常用之對比劑為含碘的小分子化合物，若以高原子序之金屬元素來構成奈米粒子，將具有長體循環時間、可藉由表面修飾提高專一性積聚量及高CT對比等優點。David Peter Cormode團隊過去致力於開發多功能奈米粒子，本次會議中發表以二種材料(金及鉍)構成之奈米粒子用於CT造影，並探討此等奈米粒子經表面修飾後，生物體內的藥物動力學差異；單核細胞球經研究發現具有積聚於心肌梗塞部位之特性，Cormode團隊利用表面修飾之金奈米粒子標靶單核細胞(monocytes)，進行心肌梗塞部位標靶造影。
本次會議發表的海報論文可大致分為五大類，分別為chemistry & imaging probes、preclinical cell & tissue level studies、preclinical in vivo studies、first-in-human & clinical studies及technology & software development，主題涵蓋由分子影像探針與其相關軟硬體開發以至於臨床試驗。展覽中有不少關於PET造影探針之開發及應用，如(1)日本Yuji Kuge團隊透過18F-FMISO腫瘤缺氧造影，呈現A498人類大腸直腸癌腫瘤於sorafenib治療期間之腫瘤微環境變化，預期在未來的臨床癌症治療，可藉由18F-FMISO正子造影事先評估病人合適之治療策略。(2)美國路易斯維爾大學(University of Louisville)團隊早先發表18F-FP-Cy7-DPA (FDPA)可用於小鼠細菌感染部位造影，18F-FP-Cy7-DPA為Bis(Zn(II)-dipicolylamine (DPA)衍生物，DPA過去報導證實可作為細菌感染部位及細胞死亡之標靶造影探針，Chin Ng團隊研究指出FDPA可配合臨床常用之18F-FDG應用於診斷脊髓損傷細胞壞死及葡萄糖代謝之情況。去年於加拿大舉辦之美國核子醫學年會(2013 SNMMI)已指出未來中樞神經系統的核醫造影，無論針對老年神經科學如Alzhimer’s disease與Parkinson’s disease的評估及治療，或針對精神科學方面如憂鬱症與焦慮症等精神疾病之探針開發，於臨床皆具急迫之需求性。關於腦神經影像探針開發亦有不少海報展出，中國學者Chongzhao Ran成功以薑黃素為基礎物質開發出可發射近紅外光之光學影像探針(curcumin-based near infrared fluorescence imaging probes)，不僅可應用於診斷Aβ類蛋白(Aβ amyloid)，亦可用於抑制Aβ聚合。過去文獻報導的多種奈米粒子，不論作為藥物載體(drug carrier)或影像探針，往往由於本身粒徑過大無法穿透血腦屏障(blood-brain barrier, BBB)，而無法用於腦部疾病之診斷及治療，Rachela Popovtzer博士於會議海報中發表利用insulin修飾金奈米粒子表面可，有效幫助金奈米粒子藉由受體誘發內吞(receptor-mediated endocytosis)轉運機制進到腦部，經尾靜脈施打後兩小時，insulin-conjugated金奈米粒子於腦部積聚量為未修飾金奈米粒子的5倍，並可應用於電腦斷層造影。 
3、 心得
    今年世界分子影像大會於韓國首爾舉辦，由於地緣關係接觸學者多來自日本、韓國及中國等亞洲學者，本人擔任台灣分子影像學會理事，深感與鄰近國家學者交流可促進我國於分子影像領域的發展並增加可見度，交流中也佩服日本學者對於探索知識的渴望及求知精神，值得我們學習。四天會議行程下來，主題仍以腫瘤診斷治療為主，但腦科學研究由於儀器進步及新穎造影探針的開發，已愈來愈受重視，今年(2014年)諾貝爾醫學獎得主John Okeefe、May-Britt Moser及Edvard Moser三人皆為腦神經科學研究專家，可見腦神經科學研究已日趨重要，伴隨分子影像探針發展，相信未來會有更多腦科學研究的爆炸性成果。於會議空檔搭乘首爾市區地鐵遊覽首爾市著名景點(景福宮、東大門等)及品嘗當地料理(冷麵、泡菜等)，即便語言不通，首爾地區由於完善的地鐵系統及公車路線，並不需擔心轉乘問題或迷路，參訪景福宮過程中，隱約仍可看到過去漢化的影響，自宮廷設計擺設、傳統服裝或餐飲習慣等仍可片尋到漢化影響，即便文字及語言以相去甚遠，此趟韓國行不僅了解目前世界分子影響發展趨勢，亦藉機體驗不同國家之生活步調及文化。
4、 建議事項
    由於台灣分子影像學會劉仁賢理事長的多年耕耘及一眾學者的努力，已確定2018年世界分子影像學會於台灣舉行，預計將部分參考此次韓國舉辦之模式，改進其缺失，如會場規劃、會場路標指示等。台灣於高等教育宜多鼓勵碩博士研究生出國參加研討會，增進與世界交流之機會，並於平日課堂培養英文交談及上台演講之能力。



附件一、會議詳細流程
Master Program Schedule
Wednesday,  September 17, 2014
	Room
	101
	102
	103
	104
	105
	Auditorium
	Audi MT RM 1A

	
	Chemistry of
Contrast Media
	What Life Scientists Should Know About Imaging Modalities
	Biology and
Pathology
	Postprocessing and
Cross Validation
	
	OSN-IG Sponosred
Workshop

	08:00 - 09:00
	Educational Session
01: Basics - Probes and Suitable Imaging Modalities
	Educational Session
03: Optical Imaging, Ultrasound, Optoacoustics
	
	Educational Session
05: Modeling and
Quantification
	
	Clinical
Applications 1

	09:00 - 10:30
	Educational Session
02: Biologicals
	
	Educational Session
04: Cardiovascular
	
	Spotlight Session 01: Quantitative Molecular Imaging: Making Imaging Count
	
	

	
	
	
	
	
	
	
	Coffee Break

	10:30 - 11:00
	Break
	Clinical
Applications 2

	11:00 - 12:30
	Educational Session
06: Small Molecules
	Educational Session
07: MR Fundamentals for Life Scientists
	Educational Session
08: Cancer
	Educational Session
09: Basics of Image
Processing
	
	Panel Discussion 01: RSNA - Setting the Standard for Molecular Imaging
	

	
	
	
	
	
	
	

	12:30 - 13:30
	Lunch
	Lunch

	13:30 - 15:00
	Educational Session
10: Particles and
Polymers
	Educational Session
11: Nuclear Imaging
	Educational Session
12: CNS
	Educational Session
13: How to Succeed in Science
	Spotlight Session 02: From Four Legs to Two - Mouse Models and Co-clinical Trials
	
	Invited Lecturer

	
	
	
	
	
	
	
	

	15:00 - 15:30
	Break
	

	15:30 - 16:30
	Opening Ceremony (Auditorium)
	

	16:30 - 17:30
	Plenary Session 01:  Michael Phelps (Auditorium)
	

	17:30 - 18:30
	Poster Session 01 and Opening Reception (Hall D)
	

	18:30 - 20:00
	Opening Reception (Hall D)
	


Master Program Schedule
Thursday, September 18, 2014
	Room
	101
	102
	103
	104
	105
	Auditorium

	07:30 - 09:00
	
	Spotlight Session 03: Getting to the Heart of Molecular Imaging: Spotlight on
Cardiology
	Industry Workshop: Mediso
	Spotlight Session 04: Multiscale Molecular Imaging - From Microscopy to Mouse to Man
	
	Panel Session 02: Molecular Imaging Based Companion Diagnostics (MICOD) and Drug Development

	
	
	
	
	
	

	09:00 - 10:00
	Plenary Session 02:  Gold Medal Winners (Auditorium)

	10:00 - 10:45
	Coffee Break & Visit the Industry Exhibits
	WMIS Member
Meeting

	10:45 - 12:15
	Scientific Session 01: First-in-Human & Clinical Studies - PET and Oncology
	Scientific Session 02: Preclinical in vivo Studies - Cardiology
	Scientific Session 03: Preclinical in vivo Studies - Oncology
	Scientific Session 04: Chemistry & Imaging Probes - MRI
	Late Breaking Abstract
Session 1
	

	12:15 - 13:15
	Lunch Break & Visit the Industry Exhibits

	13:15 - 14:45
	Scientific Session 05: Chemistry & Imaging Probes - Optical Imaging
	Scientific Session 06: Preclinical In vivo Studies - Neurology
	Scientific Session 07: Preclinical in vivo Studies - Oncology
	Scientific Session 08: Chemistry & Imaging Probes - Nuclear Imaging
	Late Breaking Abstract
Session 2
	

	14:45 - 15:30
	Coffee Break & Visit the Industry Exhibits

	15:30 - 16:30
	Poster Session 02, Late Breaking Abstract Posters, Poster Award Judging (Hall D)

	16:30 - 17:15
	Plenary Session 03:  Heike Daldrup-Link (Auditorium)

	17:15 - 18:45
	
	Spotlight Session 05: SNMMI - Open Your Mind With Molecular Imaging: Spotlight on Neurosciences
	Industry Workshop: Bruker
	
	Spotlight Session 06: Burning Questions - Molecular Imaging of Metabolism and Metabolic Diseases
	


Friday, September 19, 2014
	Room
	101
	102
	103
	104
	105
	Auditorium
	Audi MT RM 1A

	07:30 - 09:00
	
	Hyperpolraized MRI Session: GE
	
	Spotlight Session 07: Molecular Imaging Goes Viral: Spotlight on Infectious Diseases
	
	

	09:00 - 09:45
	Plenary Session 04:  Jean Paul Thiery (Auditorium)
	

	09:45 - 10:30
	Coffee Break & Visit the Industry Exhibits
	

	10:30 - 12:00
	Scientific Session 09: First-in-Human & Clinical Studies - MRI and Optical Imaging
	Scientific Session 10: Preclinical in vivo Studies - Infectious Disease
	Scientific Session 11: Preclinical in vivo Studies - Oncology
	Scientific Session 12: Chemistry & Imaging Probes - Nuclear Imaging and CT
	Scientific Session 13: Chemistry & Imaging Probes, Technology & Software Developments - Photoacoustic
Imaging
	
	

	12:00 - 13:00
	Lunch Break & Visit the Industry Exhibits
	

	13:00 - 14:30
	Scientific Session 14: Chemistry & Imaging Probes, Technology & Software Developments - Ultrasound
	Scientific Session 15: Preclinical in vivo Studies - Metabolic Disease (Metabolism)
	Scientific Session 16: Preclinical in vivo Studies - Oncology
	Scientific Session 17: Chemistry & Imaging Probes - MRI
	Scientific Session 18: Technology & Software Developments - Optical Imaging
	
	

	14:30 - 15:15
	Coffee Break & Visit the Industry Exhibits
	

	15:15 - 16:15
	Poster Session 03 (Hall D)
	

	16:15 - 16:30
	Break
	

	16:30 - 17:15
	Plenary Session 05:  Niren Murthy (Auditorium)
	

	17:15 - 19:00
	
	ESPMIS: Young Professionals Cocktail Hour

	
	
	Industry Workshop: Perkin Elmer
	
	


Saturday, September 20, 2014
	Room
	101
	102
	103
	104
	105
	Auditorium

	07:30 - 09:00
	
	Spotlight Session 08: AAPM - Let's Get Physical: Transformative Technologies for Molecular Imaging
	
	Spotlight Session 09: Breaking News: Reporter Gene Imaging
	

	
	Exhibitor Breakfast
	
	
	
	

	09:00 - 09:45
	Plenary Session 06:  Ick Chan Kwon (Auditorium)

	09:45 - 10:30
	Coffee Break & Visit the Industry Exhibits

	10:30 - 12:00
	Scientific Session 19: First-in-Human & Clinical Studies - PET (Many Pathologies)
	Scientific Session 20: Preclinical in vivo Studies - Neurology
	Scientific Session 21: Preclinical Cell & Tissue Level Studies - Oncology
	Scientific Session 22: Chemistry & Imaging Probes - Multimodal
	Scientific Session 23: Preclinical Cell & Tissue Level Studies - Reporter Genes
and Cells
	

	12:00 - 13:00
	Lunch Break & Visit the Industry Exhibits

	13:00 - 14:00
	Poster Session 04 (Hall D)

	14:00 - 14:15
	Coffee Break

	14:15 - 15:45
	Scientific Session 24: Technology & Software Developments -
Clinical PET/SPECT and
Preclinical PET/SPECT
	Scientific Session 25: Preclinical In vivo Studies: Inflammation/ Immunology
	Scientific Session 26: Preclinical in vivo Studies - Oncology
	Scientific Session 27: Chemistry & Imaging Probes - Optical Imaging
	Scientific Session 28: Technology & Software Developments - Hybrid Multimodality
	

	15:45 - 16:00
	Break

	16:00 - 17:45
	Closing Ceremony:  Young Investigator Award Competition, Poster Awards and Highlight Lecture by Michal Neeman (Auditorium)

	

	18:00 - 23:59
	Gala Event


附件二、會議相關照片
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	會議海報及廠商站覽會場
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MTT assay (Fig. 1). ISAHA in combmation with liposomal
doxorubicin were applied to treat mice bearing orthotopic SASVO3
tongue carcinoma. The treatment responses, in terms of body weight
changes and survival fraction, were monitored (Fig. 2). The
progressive change of tumor cell proliferation rate was assessed by '¥F-
FLT-microPET at one week post treatment Immunohistological
staining of the tumor sections obtained from the treated mice was also
performed.

Results: ISAHA induced cell cycle arrest and leaded to apoptosis in
SASVO3 cell lines. For mice bearing orthotopic tongue carcinoma, a
combination treatment with ISAHA (10 mgkg) and liposomal
doxorubicin (3 mg/kg) significantly prolong the survival over those
treated with ISAHA or liposomal doxorubicin alone (Fig. 3). "*F-FLT-
microPET showed significantly reduced tumor-to-muscle ratio in mice
treated with ISAHA-liposomal doxorubicin (Fig. 4). The results were
consistent with those observed in the immunohistological examination
(Fig 5)

Conclusion: This study demonstrated that ISAHA in combination with
. omal doxorubicin can suppress tumor cell proliferation and
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Figure 2. Experiment schedule Ten days afler umor cell mnoculation, the mice were
randomly allocated into one of the following four groups. (1) ISAHA only, & daily dose
of 10 mg/kg was intraperitoneally injected; (2) PLD only, a dose of 3 mgkg was given
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Figure 3. ISAHA/PLD effectively inhibits tumer growth aad increases the survival
fraction of SASVO3 tumor-bearing mice. 8. The survival fraction of SASVO3 tumor
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	與指導學生(陳昭政)於發表海報前合影 (一)
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附件三、發表論文海報
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carcinoma mouse model early after HDACi and PLD treatment
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Purpose: This study aims to determine the potential of using 3’-deoxy-
3°-18F-fluorothymidine ('8F-FLT) PET to assess the treatment response
of histone deacetylase inhibitors (HDACi) in combination with
PEGylated liposomal doxorubicin (PLD) in a human tongue carcinoma
bearing mouse model.

Methods: The in vitro cytotoxicities of NI1-hydroxy-N8-(4-
iodophenyl)octanediamide (ISAHA, a HDACi) was determined by
MTT assay (Fig. 1). ISAHA in combination with liposomal
doxorubicin were applied to treat mice bearing orthotopic SASVO3
tongue carcinoma. The treatment responses, in terms of body weight
changes and survival fraction, were monitored (Fig. 2). The
progressive change of tumor cell proliferation rate was assessed by '8F-
FLT-microPET at one week post treatment. Immunohistological
staining of the tumor sections obtained from the treated mice was also
performed.

Results: ISAHA induced cell cycle arrest and leaded to apoptosis in
SASVO3 cell lines. For mice bearing orthotopic tongue carcinoma, a
combination treatment with ISAHA (10 mg/kg) and liposomal
doxorubicin (3 mg/kg) significantly prolong the survival over those
treated with ISAHA or liposomal doxorubicin alone (Fig. 3). '®F-FLT-
microPET showed significantly reduced tumor-to-muscle ratio in mice
treated with ISAHA-liposomal doxorubicin (Fig. 4). The results were
consistent with those observed in the immunohistological examination
(Fig. 5).

Conclusion: This study demonstrated that ISAHA in combination with
liposomal doxorubicin can suppress tumor cell proliferation and
prolong the survival in a orthotopic tongue xenograft model. '8F-FLT
PET is a promising modality for the evaluation of the therapeutic
efficacy in vivo early at one week post treatment .
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Table. 1 The cell viability of SASVO3 tongue carcinoma cells after a 48-h treatment with
ISAHA, SAHA and doxorubicin.

ISAHA
2.39+0.09

SAHA
4.8510.41

Doxorubicin

13.2510.57

Drug

IC50 (uM)
Figure 1. Combined action of ISAHA and
doxorubicin on cell Kkilling against SASVO3
tongue carcinoma cell line. SASVO3 cells were
exposed to (1) ISAHA alone for 48 h, (2)
doxorubicin (Dox) alone for 48 h, (3) ISAHA for
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” h. Cell viability was assessed by MTT assay. *
’4,& % P<0.05; ** P<0.01; *** P<0.001.
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Figure 2. Experiment schedule. Ten days after tumor cell inoculation, the mice were
randomly allocated into one of the following four groups: (1) ISAHA only, a daily dose
of 10 mg/kg was intraperitoneally injected; (2) PLD only, a dose of 3 mg/kg was given
intravenously every other day; (3) ISAHA/PLD combination group, 10 mg/kg ISAHA
treatment everyday plus 3 mg/kg of PLD treatment every other day; and (4) control
group, administered with DMSO only.
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Figure 3. ISAHA/PLD effectively inhibits tumor growth and increases the survival
fraction of SASVO3 tumor-bearing mice. a. The survival fraction of SASVO3 tumor-
bearing mice after single or combination treatment for twelve days. b. After one week of
treatment, four of mice in each group were sacrificed. The tumors in these mice were
excised and weighed to evaluate the efficacy of each regimen on tumor-bearing mice. * p
<0.05; ** p<0.01; *** p<0.001.
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Figure 4. 'F-FLT microPET images of SASVO3 tumor-bearing mice after
treatment. Imaging was conducted at 1 h post an intravenous injection of approximately
3.7 MBq of '8F-FLT on days 0 and 8. Arrows indicate tumor lesions. The tumor-to-
muscle ratios (7/Ms) were derived from the regions of interest (ROIs), which were drawn
around the tumor and contralateral muscle.
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Figure 5. Inhibition of cell proliferation by ISAHA and ISAHA/PLD. Ki67-staining
was performed one day after '*F-FLT microPET scanning.
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Fcy, a yeast cytosine deaminase, can convert 5-fluorocytosine (5-FC) prodrug into
cytotoxic 5-fluorouracil (5-FU). NGR peptides could specifically target to
aminopeptidase N (APN) which was highly expressed in tumor and angiogenic
endothelial cells. This study developed a targeted enzyme-mediated prodrug
activation therapy, NGR-Fcy/5-FC, and characterized in sarcoma animal models.

NGR-Fcy and Fey recombinant protein were both constructed and purified

from E.coli. with high yield (15 mg/L). The 5-FC/5-FU-converting activity of
NGR-Fey (K,=0.56£0.09 mM and V,,,,=101.1£5.2 uM/m/pg) was similar to that
of Fey (K,;=0.64£0.12 mM and V.= 107.8£7.2 uM/m/pg). NGR-Fcy could
specifically bind to high APN-expressing tumor cells (HT1080) and endothelial
cells (BAEC), but not to APN-negative cells (HT29). After NGR-Fcy/5-FC
treatment, the viability of HT1080 and BAEC was significantly reduced (ICs, =
14.810.4 and 33.410.4 uM, respectively), while that of HT29 was not (ICs, =
39430.44347.2 uM).

Both NGR-Fcy and Fcy were labeled with '!!In to give their radioactive surrogates
with high radiochemical purities. The biodistribution study of HT1080 tumor
bearing mice after intravenous injection of !''In-NGR-Fcy and!!''In-Fcy was
conducted. The tumor uptake of ''"In-NGR-Fcy was higher than that of '''In-Fcy
in HT1080 tumor bearing mice.

In summary, NGR-Fcy can specifically bound to high APN-expressing tumor and
endothelial cells and exhibit remarkable cytotoxicity by converting 5-FC to 5-FU.

Fig.1. The 5-FC/5-FU-converting
activity of NGR-Fcy and Fcy (50 nM)
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Fig.2. In vitro binding of NGR-Fcy (A) and Fey (B) to HT1080, BAEC and HT29 cells
immobilized on an ELISA plate were examined using an HRP-tagged anti—his6 antibody.
NGR-Fcy could specifically bind to APN-expressing cells, HT1080 and BAEC, but not
APN-negative cells, HT29.

Table 1. Radioactivity distribution in HT-1080 tumor-bearing mice after intravenous injection of
100 uCi of ""'In-DTPA-Fey

General Hospital, T
al Hospital, Tz
rch Center, National Yang-Ming Universi

Vo(uM/min/ug)

iwan
aipe

pei, Taiwan

(@A) B
HT-1080 BAEC
P 2
g -
Z 75 4
E s0{ @ Fey+5FC a Fey+5-FC
z m NGR-Fey+5.-FC ® NGRFey+5F&
3 250 sFC © sFC
® 5.FU ® S5.FU
o 0+
30 -10 -8 -5 -4 -2 -3 -10 -8 £l -4 -2
log [M] (5-FC/5-FU) log [M] (5-FC/5-FU)
©) )
HT-29 ICs NGR-Fey/5-Fc  5-FU
[ il e ) M)
z ™ HT1080 14.840.4 22405
£ 500 Fey-srC
5 ™ NGR-Fey+ 5-FC BAEC 334404 1.640.7
© 270 s¥C
® 5.FU
s + 3 3 I HT29 39430443472 2.020.4

40 8 6 4 2
log [M] (5-FC/5-FU)

Fig.3. NGR-Fcy combined with 5-FC displays a significant inhibitory effect on APN-
expressing HT1080 (A) and BAEC (B) cells, but not on APN-negative cells, HT29 (C).
MTT assays were conducted to determine the dose dependent effect of increasing
concentrations of 5-FU and 5-FC with or without NGR-Fcy and Fcy. The ICs,, values
were calculated using GraphPad Prism Software (D).
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Table 2. Radioactivity distribution in HT-1080 tumor-bearing mice after intravenous injection of
100 pCi of "MIn-DTPA-NGR-Fey

Organ 1h 4h 8h Organ 1h 4h 8h

Blood 7.41%£0.91 4.1410.47 3.10%0.96 Blood 4.45%£0.38 2.79%0.51 2.25%0.14
Heart 1.8810.44 1.4310.12 1.18%0.31 Heart 1.2710.20 1.13+0.17 1.23%0.11
Lung 3.44%1.56 2.14%0.18 1.29+0.23 Lung 2.77£0.29 1.7810.43 1.92%0.34
Liver 8.02%2.02 6.7210.76 8.03%0.81 Liver 8.47%£3.71 7.32%0.58 6.73%£1.11
Stomach 2.25%0.70 2.18%0.19 1.9610.64 Stomach 1.44%0.16 1.60%£0.31 2.12%0.05
S. intestine 1.59%0.39 2.02%0.57 1.83+0.72 S. intestine 1.581+0.21 2.41%0.68 2.9710.28
L. intestine 1.55£0.33 1.6410.20 1.56+0.66 L. intestine 1.16%£0.19 1.39%0.25 1.89%0.02
Pancreas 2.0240.76 2.18%0.08 2.0610.72 Pancreas 1.21£0.18 1.60%0.42 2.09%£0.07
Spleen 16.80£7.83 33.38%7.07 27.8819.68 Spleen 11.87%£2.59 22.77%£6.09 34.38%7.45
Muscle 0.63%0.09 0.6310.02 0.5810.08 Muscle 0.39%0.06 0.45%0.11 0.56£0.01
Kidney 23.36+3.24 23.2410.76 26.3814.12 Kidney 26.32%£5.57 26.51£2.74 24.01+£2.07
Bladder 2.20%0.38 2.19%0.46 1.97+0.53 Bladder 1.3520.44 1.36%0.26 1.55%£0.08
Urine 29.37%12.10 8.14%1.62 226%1.53 Urine 26.47%3.61 5.76x1.15 6.21%£1.59
Feces 0.25%0.15 1.3440.32 1.98+0.90 Feces 0.16%£0.03 1.62%0.01 1.51%£0.23
Tumor 1.48%0.07 1.50£0.10 1.91%0.34 Tumor 1.45%£0.07 1.7310.26 2.34%0.18

Values were presented as percentage injection dose per gram of organ (%ID/g, mean + SD, n
=3 at each time point).

Values were presented as percentage injection dose per gram of organ (%ID/g, mean + SD, n
=4 at cach time point).
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