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“Responsible Conduct of Research: RCR”
What & Why & How ?7??



Responsible Conduct of Research (RCR) e

“The practice of scientific investigation with integrity. It involves the
awareness and application of established professional norms and
ethical principles in the performance of all activities related to
scientific research”

m) National Institutes of Health
Office of Intramural Research

https://oir.nih.gov/sourcebook/ethical-conduct/responsible-conduct-research-
training#:~:text=The%20responsible%20conduct%200f%20research,progress%20for%20the%20public%20good.




Why RCR is important

Faculty of Tropical Medicine
Mahidol University

e Essential to good science.

* Promotes the aims of scientific inquiry, fosters a research
environment that enables scientists to work together toward
common goals

* Promotes public confidence in scientific knowledge and progress for
the public good.

* Denotes good citizenship in research conduct.

Faculty, students and staff who report their work honestly, accurately, and
objectively promote public trust in research and model ethical research
practices for future generations of scholars




Faculty of Tropical Medicine
Mahidol University

* Federal Regulations define Research Misconduct as fabrication,
falsification, or plagiarism in proposing, performing, or reviewing
research or in reporting research results
(http://ori.hhs.gov/documents/42 cfr parts 50 and 93 2005.pdf).

It does not include honest error or honest differences in
interpretations or judgments of data. However, it is well appreciated
by all that responsible conduct, as opposed to misconduct,
encompasses many other aspects of ethical behavior in the practice

of scientific research.



http://ori.hhs.gov/documents/42_cfr_parts_50_and_93_2005.pdf
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RCR education and training

* Develop, foster, and maintain a culture of integrity in science
e Discourage and prevent unethical conduct



RCR training and education

research misconduct and questionable * collaborative science

research practices

data management - i.e., data acquisition,
record-keeping, retention, ownership,
analysis, interpretation, and sharing .

scientific rigor and reproducibility
responsible authorship and publication;

peer review

conflicts of interest in research

Faculty of Tropical Medicine
Mahidol University

e civility issues in research environments,

subjects

including but not limited to, harassment,
bullying, and inappropriate behavior

policies regarding laboratory safety,
biosafety, and human and animal research

* views about scientists as responsible

members of society

mentor/mentee responsibilities and research

relationships

e contemporary ethical issues in biomedical

research

* social and environmental impacts of




FTM-ORS supports for RCR

The Office of Research Integrity & Compliance (FTM-ORIC)

https://www.tm.mahidol.ac.th/research/client/oric.php



https://www.tm.mahidol.ac.th/research/client/oric.php
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Lab Safety Monitoring

U Internal Audit Checklist

U Accident/Incident report form

U Report back and evaluate
possible improvement

4 Monthly report to FTM-IBC
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Authorship
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https://www.tm.mahidol.ac.th/research/client/oric_misconduct.php



Mahidol University

Capacity Building & Training
https://www.tm.mahidol.ac.th/research/client/oric_education.php

Online Training Program
 Human subjects online training course either through CITI (Collaborative

Institutional Training Initiative) or NIH (National Institutes of Health)
training certificate (please visit https://about.citiprogram.org)

 Online training course on biosafety through BIOTEC, Thailand (Thai
version) (please visit http://www.biotec.or.th/elearning/)



https://about.citiprogram.org/
http://www.biotec.or.th/elearning/

Assurance Statement

Biomedical Responsible Conduct of Research - RCR Refresher

CITlI Program’s Terms of Service and Privacy and Cookie Policy include the following

provisions for learners. Please read them carefully.

Account | will keep my username and password secure, and | will not share them or
Security: allow anyone else to access my account. | will contact CITI Program Support if |

believe my account has been compromised.

Work | will complete all required quizzes and any other assessments using only my
Integrity: own work. | will not engage in any activities that would dishonestly improve my
results, or improve or hurt the results of other learners.

Quiz | will not share CITI Program quiz questions or answers on any website, via
Sharing: email, photocopying, or by any other means.

Record | understand that CITI Program keeps account activity logs, including computer
keeping: IP address, time spent in each content area, number of quiz attempts, and quiz
scores. Indications of inappropriate use will be investigated, and may be

reported to organizations with which | am affiliated.



6/30/2021 CITI - Collaborative Institutional Training Initiative
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==C ITI Authorship (RCR-Refresher) (ID 15661) -
¥ PROGRAM ’

Jlgt;gg;%q Pt Collaborative Research (RCR-Refresher) (ID 15662) -

Mentoring (RCR—Refresher) Conflicts of Interest (RCR-Refresher) (ID 15663) -

Mahidol University - Biomedical Responsible Conduct of Research

Data Management (RCR-Refresher) (ID 15664) -

Mentoring (RCR-Refresher)

Peer Review (RCR-Refresher) (ID 15665) -

Content Author

« Daniel Vasgird, PhD Research Misconduct (RCR-Refresher) (ID 15666) -

West Virginia University (ret.)

Mentoring (RCR-Refresher) (ID 15667) -

Research Involving Human Subjects (RCR-Refresher) (ID
15668)

Using Animal Subjects in Research (RCR-Refresher) (ID
15669)




4 Completion Date 29-Jun-2021
.. Expiration Date 28-Jun-2024
U Record ID 38986807

X PROGRAM

This is to certify that:

Jetsumon Prachumsri

Has completed the following CITI Program course: Not valid for renewal of certification
through CME.

Biomedical Responsible Conduct of Research
(Curriculum Group)

Biomedical Responsible Conduct of Research
(Course Learner Group)

2 - RCR Refresher
(Stage)

Under requirements set by:

Mahidol University

Collaborative Institutional Training Initiative

Verify at www.citiprogram.org/verify/?w90947938-c510-472c-83af-b168e5163536-38986807
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Prevent misunderstandings
by making sure everyone
is on the same page.
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Be prepared in case
Avoid making assumptions 'l you ever suspect
about anyone’s skills or knowledge. '] research misconduct.
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Responsible Conduct of Research

o The responsible conduct of research (RCR) is essential to good science.

o RCR promotes the aims of scientific inquiry, fosters a research environment that
enables scientists to work together toward common goals, and promotes public
confidence in scientific knowledge and progress for the public good.

awasan https://oir.nih.gov/sourcebook/ethical-conduct/responsible-conduct-research-training




Contribution of FTM-IBC to RCR

o Biosafety Implementation system (by Biosafety and Lab compliance program: BSLC)
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Lab Safety Monitoring

U Internal Audit Checklist

U Accident/Incident report form

U Report back and evaluate possible
improvement

U Monthly report to FTM-IBC
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TM Risk Report
(https://risk.tropmed.in.th/welcome)
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Accident-Incident Report Form

(https://www.tm.mahidol.ac.th/research/client/biosafetv.php)
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AusYAERTiuaTou anInenduaiina (Faculty of Tropical Medicine, Mahidol University)
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Fa-ana VWi SURms (Name-Surname of PANCIpLe INVESHIZATON ...t seii (Name of hospital) i (date).
Fuimwan (Date of report) 3. i Dusfasufjifing (ncident Ir 5. dewsuussmneaylnsindBes and contact numbers)
vaudinsrmgiimaivmmaania §iEna (Types of reports) Yo HUAms (Roem) 89R15 (BUGING) ... . do-a00 (Name) wneinvlnsdwinassold (Contact numbers)
D Accident Report Form (Please fill cut the form ne.2) Auiidawanisal (Date of Incident) : @ (Time of Incicent)
[ wcdent Report Form (Please fi aut the form no3) sedummaseditmsiannuawiswuFing @iosafety Leve) [ est1 O stz O sstz+ O Bsts
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O msugmenuna 00 Buq 52y (other 0 Bu 9 (othen) et
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3
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https://www.tm.mahidol.ac.th/research/client/biosafety.php
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=) Blood transcriptomics to characterize key biological pathways and identify
biomarkers for predicting mortality in melioidosis
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ABSTRACT

Medioidosis is an often lethal tropical disease caused by the Gram-negative bacillus, Mhddemmlme zudy
objective was to characterize transcriptomes in melioidosis patients and identifyg
blood RNA-seq was performed in a discovery set of 29 melioidosis pﬂemsandSheithy cmtmls. Tran:lburlic
profiles of patients who did not survive to 28 days were compared with pati who survived and heaithy controls,
showing 65 genes were significantly up-regulated and 218 were down-regulated in non-survivors compared to
survivors. Upneglned genes were involved in myeloid leuk activation, TolHike receptor cascades and reactive
oxygen spedes metabolic processes. Down-regulated genes “were hematopoletic cel lineage adaptive immune
system and lymphocyte activation pathways. RT-gPCR was performed for 28 genes in a validation set of 60
melioidosis patients and 20 healthy controls, confirming differential expression. ILTR2, GAS7, S100AY9, IRAK3 and
NFKBIA were significantly higher in non-survivors compared with survivors (P < 0.005) and healthy controls (P <
0.0001). The AUROCC of these genes for mortality discrimination ranged from 0.80-0.88. In survivors, expression of
ILT1R2, S100A9 and IRAK3 genes decreased significantly over 28 days (P < 0.05). These findings augment our
understanding of this severe infection, showing expression levels of specific genes are potential blomarkers to

predict melioidosis outcomes
ARTICLE HISTORY Recsived 10 September 2020; Revised 10 Novemmber 2020; Accepted 26 November 2020
KEY WORDS RNA g Pramics idasis; biomarkers; Bukholderio p W immune
Introduction

40% or higher in many endemic regions where

Melicidosis is a severe infectious disease caused by
Burkholderia pseudomallei, a Gram-negative bacter-
ium and biothreat agent [1]. The disease is highly
endemic in the tropics, particularly in Southeast Asia
and northern Australia but reported cases are inareas-
ing globally. Mdioidosis carries a mortality rate of

resources are limited. This poor outcome from melioi-
dosis has remained unchanged for many years [2,3].
Melioidosis is associated with several host factors,
but diabetes is the major risk [4,5]. Pneumonia and
bacteremia are the most common manifestations of
disease; infections of these systems are frequently
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Figure 4. Functional enrichment analysis of DEGs in non-surviving melioidosis patients compared with patients that survived. (A)
Top 20 enriched terms of 65 wlﬂd genes in non-surviving melioidosis patients. (B) Top 20 enriched terms of 218 down-
regulated genes in non-surviving meli ion of color ¢ ds to P values

RT-qPCR validation of DEGs to predict logical (Suppl
mortality in melioidosis

Twenty-cight DEGs were manually sdected to confirm
the expression by RT-gPCR in a validation set of 30

y Table 4).
'I‘hscDEGsmchddZOuprqumdgmesmds
down-regulated. RTqPCR results in the validation set
confirmed signifiantly higher expression in non-survi-
VOrS ¢ d with survivors and healthy contrals for
16 of the 20 up-regulated genes and 1 of the 8 down-regu-
lated genes, respectivdy (Figure 5 and Supplementary
Table 5). RT-gPCR in the validation set confirmed sig-
nifiantly lower expression in non-survivors compared

non-survivors, 30 survivors and 20 healthy « l

The DEGs were sdected according to (i) their degree of
dteration (fold changes and P value) (Supplementary
with

Table 2) and (i) their functions rdated
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Figure 5. Validation of the differential expression analysis of 28 DEGs in whole blood from melioidosis patients. Genes that were
found to be differentially expressed in patients with melioidosis that did not survive and survived were validated with real-time
QPCR. The Kruskal-Wallis test was performed for comparing three groups. Subjects from our study were melioidosis survivors (n =
30), melioidosis non-survivors (n =30}, and healthy controls (n = 20). *P < 0.05, **P < 0.01, ***P < 0.005, ****P < 0.0001.
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associated with septic shock and contribute to high  as day 0) and day 5, day 12, and day 28 after enrol-

. . . mortality [2]. ment. Clinical information was obtained from the
MahldOI Unlvel‘SIty A comprehensive understanding of the individual ~ medical records. Mortality of patients was recorded
(Fova Laiad response to infection is necessary to develop effective  at the hospitals or by phone calls for 28 days of fol-

Al and targeted therapies. Additionally, biomarkers that  low-up.

predict outcome may be useful to guide patient man- Twenty-three healthy individuals aged >18

agement. Evaluation of the entire transcriptome of  years were recruited from Udon Thani Hospital
cdls offers both the possibilities of characterizing and Mukdahan hospital as baseline controls for
pathways activated in disease and identifying potential ~ discovery and validation data sets. Inclusion and
biomarkers. In murine melioidosis, blood transarip-  exclusion criteria for these controls were pre-
tomic profiling reveals the regulation of many  viously described [15].

immune pathways, which reflect severity of disease This study was designed by the process of 3 data
[6] and can be used to identify a potential marker of  sets as follows: discovery set, validation set, and fol-
acute lung infection [7]. Transcriptomic changes  low-up set as described in Supplementary Figure 1.
have been reported in human melioidosis during
acute infection, highlighting the involvement of host
immunity against ﬁlﬂfgi::s[s]. Recent studies based I

on microarrays showed that blood transcriptional  The study was approved by the ethical committees of -
profiles can distinguish B. pseudomallei infection  Faculty of Tropial Medidne, Mahidal University,

from sepsis caused by other microorganisms [9,10].  Udon Thani Hospital, Nakhon Phanom Hospital,

These studies suggest that these transcriptomic ~ Mukdahan Hospital Roi Et Hospital, Buriram Hospi-

profiles may be useful in understanding the immune  tal, Surin Hospial, and Sisaket Hospital. Written

response during infection and serve as informative  informed consent was obtained from all participants
biomarkers of infetion. RNA-sequendng (RNA-seq)  or their representatives.

is a unbiased approach and powerful tool to define
the transcriptome [11]. However, to date, RNA-seq
has not been used extensively to characterize human A S——

melioidosis. The aims of this study were to use  Three milliliters of whole blood were callected from
RNA-seq (i) to analyze whole blood transcriptomic  mdioidosis patients and healthy controls into Tem-
profiles of acute mdioidosis patients to define biologi-  pus’™ Blood RNA Tubes (Thermo Fisher Scientific)
cal pathways associated with death, and (ii) toidentify ~ and stored at =20°C or =80°C at the hospitals. The
host prognostic gene biomarkers that are associated  frozen samples were transported on dry ice to the lab-

with mortality. oratory in Bangkok for RNA extraction.
RNA extraction
Study design and patients Total RNA was extracted from Tempus-stabilized

blood using the MagMAX™ for Stabilized Blood
A prospective study of whole blood transcriptomic ~ Tubes RNA Isdlation Kit (Life technologies). Total
analyses in 97 individuals with melioidosis was con-  RNA concentration and its purity were assessed by
ducted at seven hospitals in Northeast of Thailand:  determining the A260/280 and A260/230 ratios,
Udon Thani Hospital, Nakhon Phanom Hospital, respectively on the NanoDrop Spectrophotometer
Mukdahan Hospital, Roi Et Hospital, Buriram Hos-  (Thermo Fisher Scientific). RNA integrity number
pital, Surin Hospial, and Sisaket Hospital. This study ~ (RIN) was assessed with the Agilent RNA 6000 Pico
was part of a multi-centre study of patients aged >15 kit on 2100 Bioanalyzer (Agilent Technologies). Geno-
years who were culture-positive for B. pseudomallei  mic DNA contamination was checked by RT-gPCR
from any type of clinical samples and admitted to  using primers for the Peptidylprolyl isomerase A

‘ the hospitals between January 2015 and December  (PPIA) gene [16].
2019. The inclusion and exclusion criteria were
described previously [12]. B. pseudomallei were
identified by biochemical tests and latex aggluti-
nation [13] at the microbiology laboratories of the  Libraries were prepared from 50ng of RNA per
hospitals and further confirmed by Matrix-Assisted  sample using lon AmpliSeq™ Transaiptome
Laser Desorption lonization Mass Spectrometry  Human Gene Expression Kit (Thermo Fisher Scien-
(MALDI-TOF MS) as previously described [14].  tific). Targets of 20,802 genes were amplified with
Whole blood samples were collected at the time of lon AmpliSeq™ Transcriptome Human Gene

_ enrolment (within 24 h of culture results, defined  Expression core panel (Life Technologies). The primer

Library preparation for RNAseq
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gene are correlated with the devdopment of acute lung
injury in patients with severe sepsis [19]. In melioido-
sis, Wiersinga et al. reported up-regulation of JRAK3is
related to attenuated capacity of monocytes to respond
to B. pseudomallei stimulation and this coincided with
mortality [20]. In parallel to our study, a recent study
reported that extracellular SI00A8 and S100A9
(S100A8/A9), a Ca®* sensor in cytoskeleton rearrange-
ment and arachidonic acid metabolism, are the key
mediators of sepsis secreted from neutrophils and
monocytes during inflammation [21]. The S100A9
serve as damage associated molecular patterns and
induce pro-inflammatory cytokine expression and
secretion via toll-like receptor 4 (TLR4) activation
[22,23]. Increasing evidence supports that NFKBIA-
mediated inflammation is linked to susceptibility to
infectious and inflammatory diseases [24-26]. A
report d rated an up ion of NFKBIA
expression in mouse macrophages in response to
B. pseudomallei infection [27] and our data confirmed
that increased NFKBIA expression is associated with
fatality in mdioidosis patients.

A recent study suggests that HLA-DPAI and -DRB3
are under-expressed in whole blood of sepsis patients
caused by B. pseudomallei, which distinguished
melioidosis from sepsis caused by other organisms
[9]. In addition, we found HLA-DPB1 was down-regu-
lated in non-survivors in our discovery cwhort. Our
data also revealed that non-survivors had reduced
expression of HLA-DPBI, HLA-DOA, HLA-DOB,
and HLA-DRA representing MHC dass 1l molecules,
which are important for antigen presentation. Our
results in melioidosis are similar to the results of
other studies [28-30] suggesting that non-surviving
patients with severe sepsis from mdioidosis or other
infections exhibit decreased MHC dass Il expression
and that an contribute to persistent failure of T cell
activation [31,32]. We did not observe the changes
of these MHC dass | at transcriptional levds. How-
ever, Dunachie et al. showed the presence of MHC
class | genes, HLA-B46, and HLA-C*01 was associated
with an increased mortality in an acute melicidosis
cohort [8].

Enrichment analysis demonstrated a number of
GO terms, including the up-regulation of myeloid
leukocyte activation and down- regulation of lympho-
Ccyte activation in non-survivors compared with sur-
vivors. KEGG pathway analysis revealed many up-
regulated genes involved in signal transduction path-
ways associated with severe melioidosis. Among
these, TLRs are known to recognize B. pseudomallei
LPSand initiate inflammation [33-36] and acute sep-
tic melioidosis patients had increased expression of
many TLRs in leukocytes [34]. The activation of
MAPK signaling and Th17 pathway in melioidosis
patients have also been demonstrated in previous
studies [37-40]. Multiple signaling pathways were

D

down-regulated in severe melioidosis suggesting
that prolonged bacterial persistence exacerbates
inflammatory responses that may lead to immune
exhaustion, immune suppression, and poor outcome
of the disease.

Expression of several genes, assayed on day 0, had
high mortality discrimination, induding S100A9 and
ILI1R2. Notably, expression of these genes dereased
significantly in surviving patients by day 12,
suggesting that the gene expression tracks with clini-
cal condition. Therefore, these genes and their
encoded proteins could be considered as candidate
biomarkers for predicting clinical outcomes in
patients with melioidosis, and deserve further study
in comparison to other clinical and biological predic-
tion tools.

Strengths of our study were the multi-center
design, prospective subject enrolment and sample col-
lection, serial sampling over time in a subset of
patients, and validation of selected findings. Some
limitations are the relatively small number of samples
in the discovery cohort, enralment into our study only
after the diagnosis of melioidosis was confirmed
(rather than at the time of admission to hospital),
and validation of only a subset of genes.

In conclusion, our findings provide new knowledge
about transcriptional host responses in circulating leu-
kocytes from hospitalized mdioidosis patients and
suggest several candidate biomarkers for further
study. These data are important to ongoing efforts to
reduce the burden of this often severe infection.
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Scientific misconduct incidents in Biomedical scienc

https://en.wikipedia.org/wiki/List_of scientific_misconduct_incidents

Anna Ahimastos-Lamberti (Australia), a former medical researcher, admitted to fabricating scientific results
published in numerous international medical journals.[4][5][6] -
t the University

Bharat Aggarwal (US), a former Ransom Horne, Jr. Distinguished Professor of Cancer Research a
of Texas MD Anderson Cancer Center,[8] resigned his position after fraud was discovered in 65 papers

published by him in the area of curcumin as a treatment for cancer.[9]
Elias Alsabti (Irag, US), was a medical practitioner who posed as a biomedical researcher. He plagiarized as
many as 60 papers in the field of cancer research, many with non-existent co-authors.[12][13][14]

Piero Anversa (US, Italy) and Annarosa Leri (US, Italy), collaborators and former researchers at Harvard
University, were found in a 2014 investigation to have "manipulated and falsified" data in their research on
endogenous cardiac stem cells, and to have included "false scientific information" in grant applications; these
events resulted in Partners HealthCare and Brigham and Women's Hospital paying a $10 million settlement to
the US government, and pausing a clinical trial based on Anversa and Leri's work.[15][16][17] In October 2018,
following many failed replications of their work , Harvard University and Brigham and Women's Hospital called
for the retraction of 31 publications from the Anversa/Leri research group.[18Edward Awh and graduate
student David Anderson (US), formerly of the University of Oregon, retracted nine of their publications due to
data fabrication.[22][23][24].

Werner Bezwoda (South Africa), formerly of the University of Witwatersrand, admitted to scientific misconduct
in trials on high-dose chemotherapy on breast cancer, stating that he had "committed a serious breach of

scientific honesty and integrity."[26][27][28]

Philippe Bois (US), chief science officer at Algafeed and former postdoctoral fellow in biochemistry at St. Jude
Children's Research Hospital, was found by the ORI to have falsified an image to conceal unwanted results in a

retracted[29] 2005 paper published in Journal of Cell Biology, and intentionally mislabeled gel lanes in a 2005
paper published in Molecular and Cellular Biology.[30][31]
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SC|ent|f|c misconduct incidents in Biomedical scienc

https://en.wikipedia.org/wiki/List_of scientific_misconduct_incidents

C. David Bridges (US), a researcher at Purdue University and formerly at Baylor College of Medicine, was fou‘IH
investigation panel to have stolen ideas from a rival's manuscript that Bridges had been asked to review, and used that

information to produce and publish his own research.[351[36] The investigating panel described Bridges' conduct as "an

egregious misconduct of science that undermines the entire concept and practice of scientific experimentation and ethical

responsibility",[37] with NIH later stripping Bridges of his funding.[38]

William Summerlin (US), a dermatologist formerly at Memorial Sloan-Kettering Cancer Center, in 1974 committed scientific

L

misconduct in his work on transplant immunology.”**'#*%) |t was from this case that the phrase "painting the mice" originated

synonym for research fraud.”?"#*®!

Kazunari Taira (Japan), formerly of the biochemistry and biotechnology department at the University of Tokyo, was found by a

University committee to have faked experiments on RNA interference 2124012412921 T5ir3 has had five research papers
retracted.?*!

Researchers at St. Jude Children's Research Hospital retracted a 2012 paper published in Surgery in 2016 after an internal
investigation determined that an image used in the paper was fabricated. The investigation was sparked by other scientists

who questioned the paper's claim to have presented the molecular underpinnings of how a form of curcumin could reduce
the growth of neuroblastoma.”® The official retraction stated, "The irregularities in Figure 3E have been investigated by the

co-authors and St hildren's R rch Hospital, and the investigation concluded that the image was fabricated. We
W[267]

therefore retract the publication.

The company Surgisphere claimed to have hospital data which was used to support studies of the effectiveness
of hydroxychloroquine in treating COVID-19. Papers in the Lancet and New England Journal of Medicine were retracted in

June 2020 when th was foun implausible [26812621012711272]
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