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. Why do we write grants and do
research?

Love science
Career development & promotion
Personal Objectives

Employer or expectation from peers, teams, or
mentors

Fame, incentives, and financial reward

Improving clinical skill’lknowledge and patient
care

Mentoring followers
Domestic and international impact

Others
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Medical Writing: The Facts and the Myths

Myth: “Until | have my ideas clearly organized in my
head, | shouldn’t start writing.

Fact: The best way to clarify thinking is to start
writing. Research shows the act of writing helps to
clarify and organize thinking and to generate ideas.

Myth: “I'm not going to stay in academics. I'm going
Into a private practice. | won’t be writing much at

all.”

Fact: All medical professionals need to write.
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Conceptualization of the Scientific Method
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—
Conclusions/ knowledge Formulate
Interpretation Hypothesis

bal Clinical Protocol, apply for
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Manuscript & publication literature review
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Qualities of Good Scientific Writing

Reader (Reviewer-based)
Purposeful

Clear

Concise

Correct

Simple

No invented words, No jargon

Few, if any, abbreviations s
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Ways to Improve Your Writing

Practice. If possible, set aside some time each day to write. What
should you write about? Anything. Write up a case report, your
impressions of a patient, a letter to the editor of a journal, a review, and
finally, write an original article. What you write in not as important as
that you write. This exercise will improve not only your writing but also
help to refine your thinking.

Model. To model your writing after good writing. Read papers or

grants with good writing as models. For examples: NEJM, Nature series,
Science, JAMA, Lancet, and top journals in your fields. As you become
more aware of your own writing, you’ll begin to differentiate between
writing that is easy to read and writing that is painful to read.

Good ertlng takes time, patience, and practice—but it's worth it.

Keep in mind that sometimes the only thing that others see of you is what you
put on paper. If your writing is disorganized, illogical, and illiterate, that may be

the impression readers and reviewers will have of you.
gzﬁ i!i 'F'L
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Mentorship: A good mentor

Set a good (successful) model
Defining good research questions
Writing

Apply for grants

Networking in Taiwan and
worldwide

Financial and manpower support

as you get started rp/15
wj@



PPN A~

How to Start: Ideas/questions

#Research Questions
(important, interesting, novel,
significant...)

Your knowledge from clinical

work, literature review, previous
studies

Your colleagues and advisors

Support from environment and
funding resource

Global or local direction (E883) =

I

- —

SSSSSSSSSSSSSS



y N
Grants

Types of Grants:
Project vs, CDG

Basic vs. Clinical
Research

Individual vs.
Program project

Hypothesis-driven
vs. Hypothesis
generating research

Founding Sources:

Government (MOST,
NHRI, MOE, MOHW,
CDC etc.)

NTU/NTUH

Industries
Foundations/donation

International Institutes

AN GA
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Clinical Research

Important Disease Topics
(Autism, ADHD, Dementia,
COVID-19, etc)

Studying:
Pathogenesis mechanism
Validity of Diagnoses

Treatment
Follow-up, prognosis
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Write a Research Proposal

What: Specific Aims & Hypothesis

Why: Background & Significance,
Rationale

How: Methods/Study Design
When: Time table

Who: Personnel (PI, co-Pl, RA, GS),
record, preliminary results

Where: Environment, Institutional Support
How much: Budget, Expense
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Abstract of the Grant proposal

Most widely read part of the grant
Used to direct grant for review

Read first -- critical first impressions may
be formed from the abstract

Read by all Study Section Members
Write it last
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Abstract of the Grant proposal

Study scheme

Abstract of study design
Specific aims
Study hypothesis
Background

Methods: Sample, Procedures, Measures &
Instruments.......

Anticipated results
Contribution
Importance

.. should be in brief but clearly! 25
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Research Plan

Specific Aims (1page)

Background and Significance (2-3
pages)

Preliminary Studies

Previous and Current Studies of the PI
Research Design and Methods
Anticipated Results

Others (Human Subjects...... )

References ﬁ.ﬁv!i
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Specific Aims

Three levels of Generality
Broad long term goals
Specific research aims

Hypotheses or questions generated by the
specific aims

Optional: Brief rationale
-------- Deflects incorrect inferences

19'
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Specific Aims

General public health importance
Prevention
Treatment/cure/rehabilitation/recovery
Description/ epidemiology

Etiology /association

Population under study
Risk factors of interest

20
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Specific Aims

Followed, typically, by more specifically
delineated risk factors (independent variables)
and disease outcomes (dependent variable)

Brief description of data analysis strategies
(optional)

Primary Aims
Secondary Aims

21
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Background and Significance

Briefly sketch the background to the present
proposal

Critically evaluate existing knowledge

Specifically identify the gaps that the project
Is intended to fill.

State concisely the importance of the
research described in this application by
relating the specific aims to the broad long-
term objectives and to health relevance.

22‘
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Background and Significance

Cite relevant research of study section
members

Explain the clinical and/or public health
importance of the proposed research

Be focused, selective, concise, clear,
scientific, unbiased, respectful.

23
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'L‘l’teratu re Review

Determine major concepts and list in descending
order of importance or in terms of logical
presentation

Prepare outline with major concepts as headings
and list articles that relate

Create subheadings as needed
Summarize studies on same subtopics

Introductory paragraph saying what will be
presented, in what order, and why

Summary statements for subtopics
Summary paragraphs for major topic study

Concluding paragraph typing it all together y
,@l'l i!i‘“#‘L




'L‘l’teratu re Review

Establish what has been said to this
point on the proposed topic

Proposed hypotheses are sound
Methods of inquiry are correct
Point out gaps in literature
Convey your mastery of the topic

25'
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Preliminary Studies

To support feasibility of the
proposed methodology:

* To ensure that
assumptions made
are supported

* To test study
Instrument

All}
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FIG 2. Preliminary results of microbiota compositions
between two groups. (A) Correlation between Gl symptoms'
severity and autism behaviors. (B) The distribution of Aerobics in
ASD and TDC. (C) The cladogram tree plot.
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Previous and Current Studies of the PI

How the other studies may help
establish the feasibility and importance
of the new proposal

Advantage of preliminary studies
pertinent on new application of the new
proposal

Competence of Pl

27‘
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Study Hypothesis

Original hypothesis
* not tested in previous studies

* needs to be supported by some other evidence

* e.g., data on animals, indirect evidence from other
studies

* be biologically plausible

* be consistent with theory
* e.g., dose-response relationship

* have public health importance
* best if factor is modifiable and/or outcome is highly

prevalent or has serious consequences
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Study Hypothesis

Hypothesis already tested in previous studies

* most common

* Move from one design to another design

Cohort Study

Less desirable

Most desirable

M
g
=
=
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Study Hypothesis

Hypothesis already tested in literature

- Replicate findings when previous studies have
limitations

* e.g., small sample size, unaccounted confounders

- Replicate findings in other subgroups of population
* e.d., elderly, women, minorities, children

- Replicate findings for a different outcome
* Find “explanatory factors” for previously established

associations
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Examples of Hypotheses

Pregnant women who smoked are at increased
risk of pregnancy complications, including
intrauterine growth retardation (IUGR), preterm
delivery and preeclampsia, than women who don’t
smoke

The risk of having low birth weight baby, offspring
with developmental delay and attention-deficit
increases with increases quantity of tobacco
mother smoke during pregnancy

Children with ADHD are more likely to develop

conduct disorder and impaired peer relationship at
adolescence ! '
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evel of Subject Selection
Level of Selection _

Target population Subjects not assessed

Subjects assessed and found not eligible

Source population Subjects not classified because of
inadequate data

Exclusions because of death, inability to
cooperate, administrative issues,
confidentiality,

voluntary non-response...(do not enter study)

Eligible subjects

Study participants Failure to complete study requirements,

missing data (do not complete study)
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Level of Subject Selection
[ ] ]

Direction of selection of subject Direction of application of subject

Selection Application

Selection Application




Study Design

Observational Studies

Uncontrolled Assignment

No Assignment

Not Randomized Randomized
Assignment Assignment

Prospective Cohort Studies
Retrospective Cohort Studies
Cross-Sectional Studies

Community
Trails

Cross Sectional Studies
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Selection levels in different designs

target

source

eligible

randomize

N

expdsed unexposed

partic  partic.

target

source

exposed unexposed

(of case) (or control)

partic partic

target

/N

eligible eligible
exposed  unexposed
(of case)  (of control)

partic partic

/N

source source
exposed  unexposed
(of case)  (of control)

eligible eligible

partic partic.
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Timing of exposure and outcome

Prospective Cohort
Exposure Disease

1 Y ?

i ?

Retrospective Cohort

Exposure Disease
Y ?
N ?

Case-Control

Exposure Disease
?

?

Cross Sectional

Exposure
Disease
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Research Design & Methods

Introductory Overview (optional)

Study design, population,
enrolilment procedures

Research instruments
Follow-up procedures

Definition and/or measurement of
study exposures and outcomes

37!
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FIG 4. Study flow chart ___,

90 ASD 90 ADHD 90 TDC T ... ol 68 ASD 68 ADHD 68TDC

4-12 ylo 616 ylo
| 1

Time 1

Preparation Phase:

(1} Training of the ADI-R, ADOS, K-SADS-E, CANTAB, CPFT & MRI 2023.07 - (1) Validate the subjects with available data (MREI, Microbiome & Matabolism)
(2} Contact with subjects 202& 09 {2} Contact with subjects and check if their baseline profile for time 2 inclusion
(3} Laboratory preparation 3 {3) Laboratory preparation

| | | | I I

2021.01 =
2021.04

Assessments for clinical (ADI-R, ADOS & K-5ADS-E), neuropsychological (CANTAB & CPT), psychosocial, neuroimage® (MRI& MRS), biclogical (Blood & Stool) data.

2021.05- C / - 2023.10- ASD FU ADHD FU
202112 28 s 2024.03 18 18

1+ EXPERIMENT 3% EXPERIMENT
Matabolsm & Micraobioma Metaboksm & Microbiome

2022.01- 2024.04- ASD FU ADHD FU | 2024.07
2022.12 ) 2025.03 35 a5 I Preliminary
I report of tirme 2

2023.01 - £ 2025.04 - ASD FU ADHD FU
2023.06 : 2025.08 15 15

2 EXPERIMENT 4 EXPERIMENT

Matabozm & Microbiome Metabolism & Microbiome

2023.07 = . 2025.00 - Data Quality Check &
2023.09 Rt Oyl Chack 202512 Combine Two Times Data
4

Data Analysis & Manuscript Preparation

* The auccessfulrate of neurcimaging for children subjects is arcund B80% according to previous studies.
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Research Design & Methods

Procedures for record review

Data management
Field operations
Sample size

Data analysis

The logic strategy of the research
plan

Using tables and figures
Timetable, Gantt Chart

"




Risk Factors
e during pre-, peri- &
postnatal period

Microbiota
distribution A

F: Microhiotsx;:f 4
distributiony

Microbiota
distribution C

Microbiota
distribution D

FIG 3. The study design diaram

o ﬁ
Brain Metabolites/ Neurotransmit

ASD

ASD + ADHD

ADHD

B
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Anticieated Results

Satisfy the original hypothesis and the
Importance in the research plan

Potential difficulties and limitations

=
=

S

%
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Others

Human Subjects

Potential Risks and Hazards
Gene Recombination
Animal Investigation
References

ADHD/ASD
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Review Criteria (MOST)

Novelty and Significance
Pl Performance

Weakness and Suggestion
Environment and Facility
Research Ethics

Budget Structure/Overlapping with other
projects
Peer Review (Taiwan is small, you may

Know your reviewers), 2 primary reviewers
and 2 secondary reviewers.
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Review Criteria (NHRI)

DESCRIPTION
CRITIQUES
Significance (strengths & weakness)

Originality/Uniqueness (strengths &
weakness)

Approaches (strengths & weakness)
RESOURCES AND ENVIRONMENT

INVESTIGATORS
BUDGET

OTHER CONSIDERATIONS

Research Ethics, Human subjects etc.
Mentoring (NHRI Career Development Grant)

Reviewers (not peer review but international
:&@

reviewers mainly, who are ethic Chinese)
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What a grant reviewer concerns?

Personnel

Professional positions of key professional personnel
Education, Previous employment, experience, and honors

Previous research outcome
Publications and record of serving as PI

Feasibility
Institutional Environment and Resources

Abstract

Progress Report
Previous related outcomes
Reviewers’ comments

Budget

For personnel, instruments, equipments
Other supports
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Effort Preparing vs. Reviewing

Specific Aims/Hypotheses 1% 100%
Background/Significance 75% ~ 1%
Preliminary Results 9%

Methods/Study Designs 15% 85%

Modified from Prof Ji{i < 7T, ﬂ ! ! !
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Why Research Proposals Fail

Proposal deadlines not met

Guidelines not Followed (Read it carefully)
Proposal not Intriguing

Proposal did not Meet Priorities

Proposal Not Complete (some sections missing)

Poorly written (fonts, page limits, not organized or logical, sloppy
[grammar, spelling, presentation, copy-and-paste, references)

Proposal Appears to be Beyond the Capacity of the
Principal Investigator

Proposal with weak Methodology (Lacks direction: distinct
aims, measurable objectives, analysis plans, future/impact)

Unrealistic or inappropriate Budget/Timeline

Cost Greater than Benefits !
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Why Proposals Fail-top 5 reasons

Lack of significance and originality
Methodology flaw,

Lack of clear hypothesis,

Not following the research ethics
Incomprehensible writing




N A Novel Multi-dimensional Prospective Study of the Gut-brain Axis through

2020 NHRI Metabolic MRI, Metabolomics and Gut Microbiome to Discover
rejected Gene-microenvironment Interactions in Neurodevelopmental Disorders

an over-optimistic assertion | over-ambitious.

This ;tudy

A large effect size of 0.8 was used in the sample size calculation. [Fhe'large effect

including

IL. CRITIQUE

The cited references and listed bibliographies were poorly annotated, making it very
difficult to verify the technical validity to support some proposed approaches or evaluate
the scientific context used to justify the substantive hypotheses.

1 1 L I xxT 411 1

I, even with a single wave only, could result in high-dimensional data cach possibly with
different inter-related components.  Throughout the application, there
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Resubmission of a proposal

Do you know why your proposal was
rejected?

Did you reply all the comments?

Did you revise the proposal according to
the reviewers’ comments?

Do you think the proposed topic is still
feasible and competitive? Change topic?

Do you think the methodological flaw is

fixable?

There is no guarantee of a revised
proposal being accepted.
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2021 NHRI RESUBMISSION

Response to Previous Review Comments

We have revised the project with dark red highlights according to the reviewers' comments. Due to the
strict page limit, we have tried our best to squeeze the added information to the original concise project.
Il. CRITIQUE

#1 The cited references and listed bibliographies were poorly annotated, making it very difficult to verify
the technical validity ....... evaluate the scientific context used to justify the substantive hypotheses.

REPLY: Thank you very much for carefully review the project. We apologized for this careless mistake. |
prepared the Form Section 5 in two files. The first file includes (A) Specific Aims, (B) Background and
Significance, and (C) Previous and Current Studies. The second file includes (D) Research Design and
Method, (E), (F), (I) and (J). | used EndNote to organize all the cited references. When | merged the files
before submission, | thought the EndNote would automatically update the full citations based on my
experience in many manuscripts and project preparation. | am sorry that | did not go through the number
of citations carefully, so the references of the first file (234 citations) and second file (98 citations) did not
merge because | did not click the “Update Citations and Bibliography.”™ The final citations should be 313.
We have carefully checked the references in this version and found the total citations are 346.
SIGNIFICANCE Strengths: Given the rich information from the comprehensive data collection, if the
proposed specific aims are achieved;......... and/or risk stratification for future clinical research.

REPLY: Thank you for your positive comments.

Weaknesses: #2 Although each of the proposed four Aims was logically laid out and accompanied by
a stated hypothesis, very little specifics were given in terms of the relational structure and directionality of
all the proposed multi-dimensional measures and what predictors to be expected for putatively positive vs.
negative clinical outcomes.

REPLY: Thank you for raising this important question. Due to page limit and no literature documenting any
causal inference of this novel project with multi-dimensional measures, the original project did not provide
enough but some (B3.1.2, B3.3.2 & 3 in the original project) specific predictions for the outcomes. In this
revised project, we have tried our best to strengthen the specifics in Aim 1 & 4 and the hypotheses, B.3.1,
B.3.3.1and B.3.3.7. The rationales and predictors involved are illustrated in B.3.3. Based on our
hypothesis, we anticipate observing the impacts of intrinsic environmental factors (gut microbiota and
metabolites) on the clinical, cognition, and brain structure and function outcomes. First, we anticipate that
pre- and perinatal early environmental factors will affect the microbiome diversity in youth, that the
dysbiosis of gut microbiota will influence the metabolites level in peripheral due to the poor nutrients up
taking, or that the microbiota-dependent metabolism pathway has been interrupted. Moreover, we may
observe from both peripheral metabolites level and the brain neurotransmitters via MRS, which combines

g™

o

e
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2021 NHRI RESUBMISSION

APPROACHES

Strengths: The multi-dimensional assessment... diffusion spectrum MRI (DSI)...The longitudinal study
design... careful planning of the laboratory analyses of gut microbiome and metabolites.

N

REPLY: Thank you for your positive comments.

Weaknesses:

#4 Although TDCs will be matched to the identified cases with respect to age, sex, and geographic areas,
the investigators should be advised to carefully evalvate whether and how the preclinical determinants (or

common causes) of ASD and ADHD may affect their AIM1 to ensure the proposed study design is
adequate and the planned comparative analyses are unbiased.

REPLY: Thank you for your valuable comments on the sample selection. Both ADHD and ASD will be
incident cases recrvited at both clinical and epidemiological settings. In order to minimize the selection bias
and confounding from common early risk factors for ASD and ADHD as compared to TDCs, we will identify
the early developmental exposures based on interviews and mother pregnancy medical records of all
participants to eliminate the confounding effects from the common risk factors affecting ASD and ADHD,
particularly given that co-occurrence of ASD and ADHD is around 25-27% (Mansour et al., 2017, Simonoff
et al., 2008, van Steijn et al., 2012, Zablotsky et al., 2020). The prospective follow-up study design with
two-wave repeated measures may also prevent the unknown exposures for both disorders. We will
analyze the Time 1 data to identify the significant features that may leverage both ASD and ADHD, then
evaluate these factors at Time 2 to verify whether the planned comparative analyses are unbiased. Please
refer to the revised Section 5 Aim 1 and Aim 2, D.1 research design, and D.6 statistical plan as well.

#5 For instance, recent studies have found that several neurodevelopmental risk factors, including maternal
(e.g., maternal infection, obesity), prenatal/early-life (e.g., mode of delivery; gestational age) and

environmental factors (e.g., second-hand smoke) may affect the gut microbiome. SD
REPLY: Yes, the environmental factors have been reported to be associated with ASD and ADHD. Our .
original project included maternal, prenatal, and developmental factors, but due to the page limit, we did

not include a clear statement. Please refer to Section 5 B.3.3.1 for maternal, prenatal /early-life, and ?j

environmental factors. z
SUSAN GAU'S LAB
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accepted A Novel Multi-dimensional Prospective Study of the Gut-brain Axis

through Metabolic MRI. Metabolomics and Gut Microbiome to Discover
Gene-microenvironment Interactions in Neurodevelopmental Disorders

e e Bt

This revised application retains the previously identified strengths: The proposal 1s
novel and mnnovative. the research questions significant and important to clinical practice.
methodological approaches state-of-the-art. the investigators preeminent. and the research
environment outstanding.

including

prospective design that follow up the subjects from birth or even in utero. Removal of
AIMI1 and part of AIM4 that use retrospective mformation would strengthen further the
proposed study.

The Review Commuttee approved this proposal with an overall rating of Outstanding

and this project will be supported for a duration of 5 years. ADHD/ASD

TS
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Career Development

1988-1992 1992-1998 19982001’ B
Resident Young VS Yale PhD N7y Professorin. 109

15t Original :
15t . Famil article 1% SCI paper,
paper, Family Sleep Problems

therapy, 1991 Psychiatry ER, [SLEEP], 1996
1992

'mmmmmm

Neurodevelopmental
SLEEP & Epidemiology Disorders

(ADHD & ASD)

Image, gene
School-based . . Neuroimag g- ! g !
Clinical, psychosocial, . animal,
survey e, Genetics, . .
. . & Neuropsychology imal microbiota,
Epidemiology anima A
metabolomics, Al

2009-2015 2015-2018%
R ca

£
FE

International Contribution:

Vice President of IACAPAP (2014-18)
EC of IACAPAP, PRCP, IFPE, MWIA..

SUSAN GAU'S LAB



Current Research Projects
2013|2014 2015|2006 2017|2018 2009 |2020 [2021

ADHD, Sib, MRI (NSC)

ASD microbiome,
ASD, Sib, MRI, ERP (NSC)

metabolomics, images
FU (5-year)

ADHD Adult FU (NHRI) ASD/ADHD,
microbiome,
metabolomics,
images, FU (5-
year)

ASD CNV research (MOST) ASD NGS + metabolomics+ iPSC

Adult ADHD image, ERP endophenotype [R:CULF:\0] ;1oAY H0)
(MOST)
School-based internet

Epidemiology of Child mental disorders ASD IEzE=1E
study-a 4-wave F-U study
(MOE) (MOHW)

= HAZE Mt

HERITRR WAEOIBINAE N FE 1S R INAETE N, AEIEE =2 ZEY)RH RS A
b PRI 1o B8 2R RANTIREL S RE & AFRIRE BB HEEA
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SCI/SSCI papers from 1991 till 20210410

#

p-4

19911992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 20102011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

@ Values
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