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Projecti B2 {84 %

“Good Idea "

“$etReviewers”

To help reviews is to help yourself |



Writing a proposal
e Research plan (-15 pages)
v 1 Itle/ADbstract

v Specific aims (1 page)

50 %% Background and significance
Why important? Novel? Gaps?

Preliminary studies will convince reviewers “You can do it”

40 % ¢ Research design and methods

v Anticipated Results (1 page)

v References (EndNote)



Content of Titles

Strong, clear message (& & ¥ ¢t 4

Word choice

Quantitative: Increase, Decrease, Reduced
Qualitative: Improved, Impaired

Length of a title

The shorter, the better
< 100 characters (F )



“PKC-a, a novel kinase involved in the apoptosis of
septic liver”

g “PKC-a acts as a novel kinase involved in the
apoptosis of septic liver”

“Multiplex PCR for detecting gene deletions In
muscular dystrophy”

g “An improved multiplex PCR for detecting gene
deletions in muscular dystrophy”

Attractive and easy to understand



Title. (B:di#r& RAend & enE gk, FHHF245.)

525
Role of calcium in pharmacological studies. (B /A &3

'

{5 7EE)

Role of calcium in pharmacological studies on PC12 cells. (Z/D417E & {o]4HAE)

Role of calcium in effects of XXX on PC12 cells. (#4F {EAE {+/EEeffects)

Role of calcium in aPOPLOLiC effects of XXX on PC12 cells. (B2E) g

Who?

Title of project

Face of girl 9



NS

Abstract (2 #%projectrz#:)

3

1. Why do—(3~5%7) Importance/problems

2. How do—(5~10%7) Hypothesis/Strategy
+Preliminary results

3. Experimental approach- (517) Specific aims

4. Anticipated Results—(1~2%F) Significance

> 90% project/abstract Ei&fd %
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1. Why do

Importance/problems

2. How do
Hypothesis/Strategy

+Preliminary results

3. Experimental approach

Specific aims

4. Anticipated Results—

Significance

(Why do) PEGvlated nanoparticles (PEG-NPs) can be chemically modified by ligands or anttbodies to

merease their endocviosis and targeting specificity. However, this method often leads to the generation of
heterogeneously modified Ab-PEG-NPs (variations m number and orentation of Ab), which limits 1ts
clinical applicability. To overcome this problem, (How do/Strategy) we have developed bispecific
antibodies (BiAb) by fusing anti-HER2ZEGER scFv to the C-termmal of humanized anti-methoxy
polvethylene glycol Fab (amPEG) to form omPEG-tHER2ZEGER bispecific antibodies (BiAb). The
omPEG end of bispecific anttbodies could noncovalently bind the methoxy ends of PEGvlated molecules.
The other anti-HER?EGER end confers PEG-NPs with HER?EGF R-specificity for targetmg of HER?
or EGFR-expressing cancer cells. (Preliminary results) In this project, large amounts of omPEG-
oHER2ZEGFR BiADb (mg/L) has been produced m BALB/c 3T3 cells. The BiAb shows the bifunctional
property to bind mPEG and HER2W/EGREF™ tumor cells. Importantly, a simple step of mixing BiAb with
mPEG-NPs the BiAb can specifically direct many PEG-NPs to target HER2"/EGFR™ tumor cells. Based
on these promising results, (Experimental approach) we propose the following specific aims. 1)
Optimal modification of PEGvlated nanoparticles (PEG-NPs) by BiAb to form HER2EGEFR specific
PEG-NPs (HER2ZEGFR-PEG-NPs). 2) Assess the endocytosis and cytotoxicity of tHER2EGFR-PEG-
NPs n tumor cells. 3) Image the tumor targeting and biodistribution of different cHER2EGFR-PEG-NPs
m vivo. 4) Determine the therapeutic index of «oHER2EGFR-PEG-NPs for HER2WEGFR™ primary and
metastatic tumors. (Anticipated Results) Successful development of this strategy 15 expected to provide

valuable tools for non-covalent modification of any PEGylated NPs, for example. an one-step mix of

currently used Lipo-Dox with BrAb will increase the specific targeting and therapeutic efficacy of Lipo-




Format of research project

Title/Abstract

Specific aims

Background and Significant

= Why important? Novel? Gaps??

Preliminary studies

Research design and methods
Anticipated Results

References

12



@Specific aims: Clear & Concise CFE&H & )
List the broad, long-term objectives

What the specific research proposed
In the application is intended to accomplish.

State the hypothesis to be tested.

List specific aims
One by one

Potential outcome of this proposal

One page Is recommended.

you get points for strength, not length.

13


簡報者
簡報註解




For' example: (A Lone—term objectives: (Fg F.g /EL ‘l’)

To develop a non-immunogenecity and highly specificity of reporter gene to allow
non-invasive assessment of the location. extent and persistence of gene expression
|Ong-'|'€f‘m in living animals and ultimately help optimize gene therapy protocels in the clinic.

o o
ObJeC'r|ves (B) Specific Aims:
We have successtullv developed a noninvasive imaging svstem based on the expression of
anti-DNS antibody receptors (DINS receptory on cell surface as reporter gene to trap NS
(hapteny-labeled imaging probes. Our previous results (92GMO20/MNRPGM) have
o e o
pr‘ellmlnar'y S"'Udles demonstrated DNS-DTPAMM In, DNS-iron oxide. DNS-quantum dot probes can be

& specilically targeted o the DNS reporter gene to assess the gene expression i living

. animals by gamma camera or magnetic resonance imaging (MREID and cool-charged device
hYpOtthlS (OO imaging. To increase the clinical potential ol this imaging syslem. we purpose o
humanize the murine Abs reporter genes (o minimize human anti-murine Ab response and
allow repeated and persistent imaging ol gene expression in human gene therapy. To set

up the preclinical imaging syvstem. this proposal has the following goals and specilic alms.

E]L||'|'|;1|'|i'f_cLI the murine antibody’™s reporter genes {(anti-DINS and anti-PEG Abs can as
L. 1. .f. o control  each other) to increase the clinical potential ol the nowvel membrane Ab
(3 beSf) a el up a well-established human tumor model that expressed humanized Ab reporters

and monitor the expression of reporter gene in vivo by diflTerent imaging probes and

recepltor/probes imaging svstem.

imaging swstems.

['Ih: humanized Ab reporter genes will be inserted into the adenovirus vectors to Torm
Ad-IDN5S and Ad-PEG virns and the distribution and expression ol Ad-DINS and Ad-PEG
virus in wvitro and in wvivo will be monitor by different imaging probes and imaging

SWsLems.

Potential .

¢ Dbelieve that successtully  development of the novel membrane-humanized

outcomes receptors/IXNS or PEG-probes imaging system possesses the greatest clinical poh:nliull-z.

this imaging svstem o optimize gene therapy protocols in the clinic



Format of research project

Title
Specific aims
Background and Significance 50 7%

ms\Why Is it important? Novel? Gaps???

Preliminary studies (supporting)
Research design and methods

Anticipated results

15
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Importance and relevance to the health problems of the nation

Outline

1. Background
2. Significance
Gaps?
3. Hypothesis/Strategy

B Pk i

4. preliminary results (supporting) 16



1. Background & Significance

1. Relevance of Background

(Current status of the field )

Has this area been studied before?

Relative to existing knowledge and theory, should be discussed.

(Their disadvantages?? Our advantages??)

17



2. Significance: Innovation:
Does It address an important problem?

WIlI 1t advance scientific knowledge?
Challenge existing paradigms

Wil it affect concepts or methods in this field?
Novel concepts, approaches, or methods?

Reasons for proposing the project (Rationale)

TR FEFNAEB T BKER

Gaps that 1 Statement background & significance
the project
is intended 2. Statement of the problems

to fill PRIRF end 2 ABE S vmE 2 B 18



3. Hypothesis/Strategy “Innovation”

Figure Help reviewer to understand your hypothesis

Gene delivery vectors

HuAbs

SOL Probes

{(DNS) §
E- {Isotope, Feo, *F, quantum dot)

fL, CH;

* CH3-(CHyCH,0),-Probes
"t‘l'-'M on |:-| obes
PEG

= PET CCh

2. Use flowchart, figures
m (F FE&E )

Advanfages, contributions 19



Background

&Significance

Gaps that the projec
is intended to fill

Hypothesis/Strategy

Use flowchart,
figures
(7 F#R&F 5 11)

(B) Background and Significance

Attachment of methoxy polv(ethvlene glyeol) (mPEG) to nanoparticles (NP:) liposomes, mcelles and
protems had been proven to merease drug bioavailability, enhance blood circulation half-hife [1] and
escape capture by the reticuloendothelial system (RES) [2, 3] and ncrease tumor accumulation (the
enhanced permeability and retention (EPR) effect) [4, 3]. PEGvlated nanoparticles (mPEG-NPs) are
hizhly regarded as the third peneranon of therapeuic agents, with an expected market of ten bilhon US
dollars within frve vears [6, 7]. Many mPEG-NPs had been appled to chmeal use [8]. ... However,
several studies indicated that mPEG-NP: accunulated near the twmor but not endocytosis and penetrahon
into fumor [16, 17], and some drugs canmot easly diffize to tumor from mPEG-NPs [18]. These
lmmitations decrease the cvtotoxeity effect of tumors [19] and confrast sensimnty[20]. Increasing the
specific targeting and mternalization of mPEG-NPs by Ab'lizand conjugate are the best way to overcome
these problems. Several studies mdicated that chemical conjugation of antibodies or hizands with mPEG-
NPs increased the specific targeting and mirzcellular uptake which improves the therapeutic outcome [19,
21-24].
However, the chemical modification of Abigands with PEG-NP: has some problems. (1). Most
funchonal groups (amino, carboxvl thiol groups) are abundant m hgands and the dismbution of them
within the epitope of anfibodies may decrease itz binding activity after chemical conmgation [23, 26]. (2).
It also often leads to heterogeneous onentafion of Ablizands and (3) dufficulty m obfamng a
reproducible product (vanahons m number of Ab) [27]. In addrhion, (4) chemcal congation has the nsk
to alter the structure of nano-camers, even encapsulated drugs [26). Those drawbacks bt the chmeal
appheahbity. Therefore, creatng 2 homogeneous onentanon of hgand, mamtaimmg the stucture of NPs,
reproducible and easy mampulation method for hgand conjugaton to PEG-NPs 1= very mmportant for
chmeal appheation.
In this project, we developed bispecific ambbodies (BsAb) by fusing humamzed anhi-methoxy
polvethylene glveol Fab (omPEG) with ant-HERYEGER or DNS scFv to form amPEG x o HER2EGFR
or muPEG x oDNS (3s control) BsAbs. The amPEG end of BsAb could noncovalently modify the
terminzal end of the mPEG on PEGylated nanoparhicles (mPEG-NP:), leadng to the onentation of ant-
HER2 or EGFR scFv to be homogensous. The other anh-HER2EGFR end offers non-targeted PEG-NPs
to acqure the HER2/EGFR-specificity for the targeting of HER? or EGFE-expressing cancer cells m
vitro and in vive (Figure 1). The conjugated method 15 very easy to mampulate, and does not destroy the
structure of NPs and encapsulated dmigs. Importantly, any PEG-NP: can eazily acqume the ability of
specific tumor targetmg after ncubation with BsAbs. Therefore, thus strategy 15 flexible to make PEG-
nanodrugs or PEG-imagng agents possess the dufferent specificity for the specific cancer mmagmg and
therapy.



4. Preliminary results 21
Strategy’s limiting step

I am here

Goal

project

N
Q

For reviewers E

An essential part of a research grant application

Assessing the chance of the success of the proposed project

Provide the published and unpublished results
Indicating progress toward their achievement

21



Preliminary results (many figures and tables)
Summary:

Summary the preliminary results for this project:
l. These anti-PEG Ab have been awarded 3 US patents (US6596849B1. US6.617.118. US7.320.791). 4
licenses (hybridomas) and 313 commercial technical transfers (Abs) to pharmaceutical and biotechnology

companies world-wide during 2001~2012. (Table 1)

2. The humanization of the anti-PEG (h-uPEG) reporter did not hamper its activity and displayed high

imaging specificity i subcutaneous (Fig. 2A) and metastatic (Fig. 2B) Hela tumor models in vive as

determined by micro-PET and optical imaging[22].

3. Large amount (mg/L level) of BsAb are produced from BALB/c 3T3 cells. (Figure 3)

4. BsAb show the bifunctional specificity to HER2+/EGRF+ tumor cells and mPEG-NPs (Liposome.

Micelle. AuNPs. FeOdot and Qdot). (Figure 4)

5. A one-step mix of different mPEG-NPs (Lipo-DOX. SPIO. AuNP. QD...) with BiAb will increase the
- . n i L + JRnion -

specific fargeting of mPEG-NPs to target HER2 /EGRF  tumor cells. (Figure 5)

6. The specific targeting of tHER2-Qdot to HER2+ tumor cells was detected by confocal microscopy.

(Figure 6)

Help reviewer easy to understand your solid data

Siikreviewers “this idea is working”

Give me $$$% ZR]” g FIFIR



Research Design and Methods

m Experimental design

Based on our promising results. The

design should follow the specific aims

Use flowchart, figures or tables
(% )

23



Research Design and Methods  4p «

Overall strateo

1. Determining the framework 2. Assemble the humanized Abs
of humanized Ab by overlap PCR

.:[_;Dm —) ‘

NCBI/BLAST
Vector NTI Suite8-AlignX

mutant

= | HuaDNS & PEG s | huB7eTm

3. Construct membrane-Ab reporter genes

5. Retro-huDNS&PEG l

24 R
4 v
” S ”

6,8. Noninvasive imaging of
gene expression in vivo

Permanent cells 4. The expression and activity of

H reporter genes

Dependent on probes 7 Ad-NUDNS & PEG
34' ¥ 1. Construct Ad-huDNS&PEG receptors
L] ccd 2. Examine the expression and activity

o Wan mmiEe of Ad-receptors )

. ﬁ _!m Figure > Word
G P T . 222 12 e

amma camera ( '!ﬂ. mfﬁuﬂi ; '}ﬁ_) 2 4



http://research.amnh.org/exhibitions/epidemic/adeno.jpg

Research Design and Methods

NSC PR32 B HHERFTER o 554 #7(8:
.23 5H* 23 RFE3 o
2. ¥ 882 FIREZ fRL L o
SEERB2FET A0

F%HH 1,2,3,4-

(Step by step leading to your goal)

1. 3_ ,EE .........

BF]: 4 e pus? %

= E LR e

@ EF T 82 FlEEZ f2ig L

(Alternative approaches to back up,
if results are different as you expect)

Don’t simply list methods (No brain?) .



Research Design and Methods

Feasibility of approach »m

One way'’s plan Backup plan

.
1.

S 1

P N

e
te

p

p

“You are Reviewer” Which Is your choice




Examine the expression and activity of humanized DNS seFab and PEG scFab antibodies

Rationale: # IR SR ¥

[t 1s verv important to examine the surface expression and binding activity of the DNS scFab and PEG sclab

antibodies to be useful for the targeting ol imaging probes. Functional DNS scFab and PEG scFab antibodies
will increase the sensitivity and specificity of this imaging svstem.

Method: = ;% - %3 e it

The surface expression and binding activity of the DNS sclFab and PEG sclFab antibodies will first be
examined o ovitre. BALB/GSTI cells will be transientlv  transfected with pLNCX/DNS  scFab  and
pLNCX/PEG scFab to generate DNS sclab and PEG scFab cells. After 45 h. cells will be harvested and the
surface expression of the scFv will be measured by flow cvtometry and immunobloting of cell fractions with
antibodies against the c-mve epitopes. The binding activity of membrane-scFv will be determined by flow
cvtometry. DNS scFab and PEG schab cells will be incubated with DNS-FITC or PEGaye-FITC, After
removing unbound probes by extensive washing. the surface mmmunofluorescence ol viable cells was
measured with a FACScaliber flow cyvtometer ( Becton Dickinson, Mountain View, CA)

Discussion: 34355537 a8 82 FIEE 2 244 15

[n our previous results, some scFv have been fused to extracellular and transmembrane domain of CDEO to

anchor the scFv on the cell surface including: Anti-C'TLA4 (from hamster), anti-4-1BB (from rat), anti-DINS
hapten, anti-CD25, anti-phOx hapten (from mouse) and so on. All scFv antibodies can be highly expressed

on the cell surface and retained antigen-binding activity. These results supported that this BT anchor domain

is a good candidate for the efficient translation of functional proteins to the cell surface as reporter gene. 27/



Anticipated Results

FHPRF2ZITHP 2 3 5% o A E 7
l.5ghh 32 11855 P o

2HWENAY CHRFRZAE BT O G AHL TR
¥ FP2 1FAR > FFHFTEZ IR o

State clearly why good results will be expected
(previous results, expertise..)

Perspectives
paradigm shifts: 2 7"":‘?'3
scientific breakthroughs: TFH = %
BF” 2008 °
new technologies

for EHITE and FAMIEES.

Do not exceed one page. 28



Time Table:

First year:
1,2,.....

Second year:
1,2,.....

Third year:
1,2,.....

29



First veanr:

MAvsscmble and expression of functional bormanized NS schalb and PECy sclab antibodicsas as

[ ) S s S

1. To determine the humanized antibody s framework

2. Construction and characterization of anti-1IDMNS & PREOG antibody reporters
(a). Cloning the humanized the % H and %1 of anti-IDNS & PEG antibodies
(b)), Asscemble the humanized the “WH and %W of anti-IDMNS & PEG antibodies
(ch. L onstmuct humanized reporter genes Tor the ellicient surface expression.

3. Examine the expression of humanized DINS scFab and PESG scFalb antibodies

4. Examine the binding activily ol humani=ed [PNS sclFab and PESG scFab antibodies

Soecond veanr:

The tarcctinge ol different IDDXNS-derivatizod probes will be assessod i a well-established hunman

turmor (T 1-5. FICCC300 models by dillferent imaoing swvshols.

1. Characterization of DNS sclFab and PEC scEFab in vivo

{al). Crenerate permanent tumor cell lines by [2NS scFab and PEC scFab retrovirus intection.

(by. Demonstrate the expression. stability and activity of [D2INS scFab and PEG scPab transfectant
cell in wivo.

2. Monitor the expression of humanized reporter in vivo by optimal DNS & PEG-probes

and imaging systems

{a) Examine the specilic binding of [D2INS & PEG-imaging probes
(b, Biodistribution of IDNS & PEG-probes in HOCOC 36 scPFab tamor-bearing mice
(o) MNoninwvasive imaging in HOCO36 scHFab tumor -bearing mice by different imaging sysltems

Thirds venr:

To estimiate the elhiciency _and specificity ol the dilfferent occne delivery pathwawvs by dillferent

DS -—derivatized probes and imacine svslomms

1. Construction of the reporter sene into adenovirus expression vector

2. Demonstrate the expression and activity of AJd-IDDNS & PEG scFab in vitro and in viwvo.

{al) Characteri=ation of Ad-I1NS & PEOG scBFab in witro

{by. CTharacterization of Ad-I3NS & PEG scFab in wvivo

3. NMonitor the distribution of Ad-IDNS or Ad-PLECG scEFab in vivoe by different imacing

svsEtems

tay. MNMonitor the distribution and expression of Ad-IDMNS or Ad-PEG scFab by intratumor and
syvslemic Lv.infective pathwayws

(. BDlonitor the distribution and expression of herceptin-Ad-1DMNS or Ad-PEO schFab in vivo.
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Reviewer
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Experience

Peer-reviewers.

* &3 (?)
fb X R e
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How do you &2k them to pass your project?

37



By R-BpERA

“$80 pEReviewers”

To help reviews is to help yourself |

Reviewers®_s" ;‘i——‘ﬁ

A JiEReviewer¥ 14 ¢ @ (4P IR R
(B# 3 FESSBR BT R §)

¢ _1 A\ﬁ{& ﬁ:‘” (Eljc\,:

(mli

5—:*****) 38




o SO (reviewers) At |

_\_Li'. 7

Bt E A UE-B LU R

=Bt

s BN - e

ﬁhflﬂﬁ:".m ‘F’%ﬁ

Reviewer—" ﬁﬁ"ﬁ 2l rs?

E”."%?

FrepE Gf K-

#ie

AV

39



& F o

4%@ L AR R W] A gy 77
Reviewer % .J; 7 2 @47
X ELABIFAPEET

7 mie— T
"FRERE PR g

»”

7S E J‘%F%‘? (>3 weeks)
TR A4y WY
7 iﬁ?;ﬁreVlewer‘? (Figure---)
» Previewer? % j 3+ %
R IRIATEY



34£4;%§ﬁzg¥&¢$i;%%& ............ WEEMA
FEREHPE RRORFE

W pkreviewers * < EBILF
(RIATHE BB § & FRE Wk )

Get a Grant Successfully
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Successful grant applications begin with

"good idea.”
Rl

Innovation:

Does it employ novel concepts, approaches, or methods?

Does it challenge existing paradigms or

develop new methodologies?

Paper review (83 ¢) - 73t § /Poster ~ BARB R % 23t
43



To induce a Good Idea/Hypothesis (1)

1. Journal club/Paper review/:% 3 € /23y

30 A Journal club/# ¥ /154 - &
| % ¢ ey Aehyebeet g [
- Qe )—zr’E'PTE‘/{J‘—- =
= F paperii-fi-~ 55\4”
(Why? How? Result? Conclusion)
= & Hp ¥ 4= 2LEG~ 10 K papers

- #£15 x 52= T80 papers (x 0.8=724 papers)

T g/ —4
Pala/H—F EBRINEE 5 [RPEEAE
SER IR/ X —4F

New idea/55—4F (next step) —R—YrEF
Novel idea /#r—4

Ly
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To induce a Good Idea/Hypothesis (2)
2. %3t € &% ¥ Poster (s &P )

3. ity (FBABIFIHE)HHE
(Discussion:+-. H 6 =3 ¥7 §47)

Ygpe RRIEVHE  Glgpe pPAELg

Good ideaii A ®” FX-F” a2
w /AR B-F A" R

B4 FEA RFERGAE
LR EE 2L A o3 iRl

AR



"Roughly Good Idea "

Write them done any time

|

Checking in literatures for similar ideas

|

Discuss with adviser & expert
(discuss, literature search, discuss)

|
Evolution of ideas Hypothesis

|
Obtain pr'eliminar'y results to support your hypothesis

“Good Idea " EEEIFNES Y

"Writing a proposal”

46



	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	投影片編號 17
	投影片編號 18
	投影片編號 19
	投影片編號 20
	投影片編號 21
	投影片編號 22
	投影片編號 23
	投影片編號 24
	Research Design and Methods
	投影片編號 26
	投影片編號 27
	投影片編號 28
	投影片編號 29
	投影片編號 30
	Experience
	投影片編號 32
	投影片編號 33
	投影片編號 34
	Experience
	投影片編號 36
	Experience
	投影片編號 38
	投影片編號 39
	投影片編號 40
	投影片編號 41
	投影片編號 42
	投影片編號 43
	投影片編號 44
	投影片編號 45
	投影片編號 46

