Biology 495 (research I) and 499 (research II) Directed Senior Research Fall 2012
1. Meetings and Faculty

1.1. Meetings

Monday 3:30-420 CTCC 254
1.2. Faculty
Coordinator 


Dr Helen Turner

(hturner@chaminade.edu)

Research Mentors

Dr Helen Turner

(hturner@chaminade.edu)

Obesity and Immunology
Dr Michael Dohm

(mdohm@chaminade.edu)

Environmental Toxicology
Dr Joel Kawakami

(jkawakam@chaminade.edu)

Cancer Drug Design
Dr Alexander Stokes

(astokes@hawaii.edu)


Cardiovascular Biology
Dr Abby Collier

(acollier@hawaii.edu)


Pediatric Pharmacology

Dr Joan Kuh


(joan.kuh@chmainade.edu)

Liver Disease

Dr. Hank Trapido Rosenthal
(rosenthl@hawaii.edu)


Marine Microbiology

Dr. Claire Wright

(Claire.wright@chaminade.edu)

Reproductive Tissue Biology

Dr. David Carter

david.carter@chmainade.edu

Forensic Taphonomy
Internship coordinator

Dr. Jolene Cogbill

jcogbill@chaminade.edu)

1.2. Office Hours.

Office hours with Dean Turner are by appointment. Office hours for research mentors should be established individually.

2. The Course.

2.1. Overview.

Directed Senior Research is a culmination of the course of study in biology. The steps that you follow here are quite similar to steps taken by biologists in a wide variety of research labs, from generating ideas and research proposals to collection and analysis of data and finally to the presentation of results to other scientists (including those at granting agencies) through a written publication and or a public presentation. The weekly meetings with the facilitator, Dr Turner, will be used to review project progress and to perform exercises that aim to increase your knowledge of topical issues in the realms of biological discovery, scientific ethics and recent technical advances. 
You should be registered in BI495 if this is your first research semester at Chaminade 
You should be registered in BI499 if this is your second research semester at Chaminade

The course has three components:

· #1. Hands-on Laboratory Research Project

You may complete this on or off-campus. Off-campus internships are typically during the summer prior to your registration in 495 or 499. Students who complete this component off campus are still required to perform #2 and #3 below. If you wish to perform on campus research you must be accepted by a research mentor from the list above by the end of week 2 of the semester. You should aim to spend at least 10 hours per week on your research project. Be aware that this is a minimum and the nature of biological research means that it is sometimes time-consuming and unpredictable. 

· #2: Weekly class meetings and assignments, including a final research paper.
· #3: Poster presentation to faculty and staff in week 13 of the semester. 

2.3. Learning Outcomes.

Successful completion of this course should provide students with the following learning outcomes:

1. Demonstration of the ability to organize and perform biological research using the scientific method.

2. Demonstration of the ability to complete a library search of biological literature. 
3. Demonstration of understanding problems involved in conducting research in biology.
4. Demonstration of the ability to critically analyze data.
5. Demonstration of competency in using biological techniques and instruments
6. Completion of writing up research as a scientific paper formatted for submission to a peer-reviewed journal.
7. Completion and presentation of a poster documenting the research project for an audience of peers and professional scientists.  
3. Requirements and Grading

3.1. Grading Scheme

Attendance and participation in weekly meetings

100 points

Final Poster Presentation



200 points

Final written paper




100 points

Written assignments




100 Points

A 
Excellent 

>90% 

450 points or more


B
Good


>80% 

400-449 points

C
Average

>70% 

350-399 points
D
Below Average

>60%

300-349 points
F
Failure


<60% 

299 points or less
A poster documenting your literature research project which you are required to present in our mini-symposium. A single sheet poster will be required. The poster will include title, authors and affiliations, abstract, background, methods, results and data, discussion, literature cited and acknowledgements. Powerpoint templates for poster design are recommended and will be provided on request by Dr Turner. At the mandatory poster presentation session you should be prepared to give a brief oral presentation of your poster and answer questions from faculty and your peers. This will be held on campus in week 13 of the semester. The date of this symposium will be announced in class.

All research papers or essays should be formatted in accordance with the guidelines for submission to the Journal of Biological Chemistry (see http://www.jbc.org/site/misc/ifora.xhtml)

Required elements of the paper are:

· Title page: title of your research project, your name, course and date of submission.

· Abstract: standard abstract form that presents your research (including results) in less than 200 words.  

· Introduction: a review of literature, hypothesis and rationale of your research project. What is known about your area of interest and about your specific question(s)? What is not known? Where does your work fit in and contribute?

· Methods and Materials: a detailed description of techniques, instruments, experimental and control groups and flow-charts if needed.

· Results: data tables, figures, photographs and brief narrative of each.

· Discussion and Conclusion: a careful analysis of results, error analysis and proposals for additional work.

· Literature Cited: provides a complete list of work cited. Comply with the style of the Journal of Biological Chemistry.

· *The research must comply with the Chaminade University Writing Across the Disciplines standards.

· * The research paper must be submitted as hard copy by 4PM on Friday December 3rd at 4pm to Dr Turner’s office (WCS 116) and as a PDF emailed to hturner@chaminade.edu by the same deadline.

3.4. How to keep a laboratory notebook

· Completely number pages before recording data/writing in it.

· Use permanent ink.

· Include a complete Table of Contents at the beginning; all experiments should be dated and page numbers indicated. Include your mathematical calculations.

· Cross out errors—do not erase or use Liquid Paper.

· If data for a given experiment is to be collected periodically, leave sufficient space to enter the data over time. A data table might be appropriate in this case.

· Record data directly and do not tear pages out.

· The notebook is the property of the supervising investigator and should be surrendered to them upon completion of the project. 

4. Policies.

· Late assignments will not be accepted without prior written approval from the instructor.

· Students using cell phones in class will be asked to leave and will be marked as absent.

· All other academic polices specified by the University Catalog and Student Handbook 2010-2011 apply to this course.
· Students performing research at off-campus locations are required to perform all applicable safety trainings prior to starting work
· Details of the course may be subject to change. 

 Class Schedule

Week 1

Orientation and Overview

Homework: Key Scientific Questions Written Exercise
250 words “What is the most important question scientists should be addressing today?”



Due to Dr. Turner (hard copy) by 4PM Aug 31

Week 2

Discussion of Key Scientific Questions Written Exercise



Name of Research Project Supervisor due to Dr. Turner with project title.

Homework: How do we know what we know? Exercise

Prepare 10 minute white board presentation on the assigned question. 

Week 3:
Discussion of How do we know what we know? Presentations


Homework: Prepare project hypothesis with you research supervisor.

Week 4:
Research hypothesis and experimental plan discussion



Be prepared to discuss the work you are planning to do or have done in the lab

Week 5:
What makes a good project? Exercise and group discussion

Week 6:
Role models: the PhD, MD-PhD and postdoctoral experience


External panel discussion



Homework: prepare project abstract and methods section for poster and paper

Week 7:
Review of Research Progress



Homework: “Bad apples” exercise



Prepare 10 min whiteboard presentation on you assigned scientific misconduct case
Week 8:
“Bad apples” Research Ethics discussion



Homework: first drafts of paper and poster

Weeks 9-12
Paper and Poster preparation

Week 13:
Poster Symposium, also email poster copy to hturner@chaminade.edu)

Week 14:
Paper due to Dr. Turner at 4PM on Friday 
(hard copy and email PDF to hturner@chaminade.edu)

WHAT DOES SUCCESS LOOK LIKE?
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Insulin-induced lipid bodies are dynamically regulated in activated mast cells
Christina Linares?, Carl Sung?!, William E. Greineisen 2, and Helen Turner'3,

lLaboratory of Immunology and Signal Transduction, Division of Natural Sciences and Mathematics, Chaminade University, Honolulu, Hawaii; 2 Graduate Program

in Physiology, John A. Burns School of Medicine, University of Hawaii; 3> Department of Cell and Molecular Biology, John A. Burns School of Medicine, University of Hawaii.

This project was supported by grants from the National Center for Research Resources (5PRORRO16467-11) and the National (nstitute of General Medical Sciences (8PR0GM103466-11) from the National (nstitutes of Health. The content is solely the responsibility of the authors and do wot necessarily represent the official
views of the Natiowal nstitutes of Health. The project was also supported by the General Atlantic Foundation and the Hawali Community Foundation.

Results

We have previously shown that insulin exposure in
mast cells (MC) is associated with pronounced lipid
body formation, suggesting that immunocytes, like
hepatocytes and myocytes, can be sites for ectopic lipid
accumulation when insulin levels are systemically
dysregulated. Lipid body accumulation in mast cells
(MC) is accompanied by suppressed secretory response
and cytokine gene induction, but enhanced release of
arachidonate-derived bioactive lipids (e.g. leukotriene
C4). Our macro-cytochemical staining suggests that LB
are dispersed after mast cell activation, but the fate of
the LB has not been tracked at the subcellular level or
in real time. In this study we tested the hypothesis that
lipid bodies will be spatially relocated after stimulation
is applied to mast cells (RBL2H3). After being stained
with Oil Red-O (ORO) as the identifying marker for lipid
bodies, we mimicked antigen receptor ligation using
Phorbol 12-Myristate 13- Acetate (PMA) and ionomycin
to simulate single live mast cells. Confocal and epi-

I. Insulin induces lipid body formation in mast cells

RBL2H3

control Insulin-FDI control Insulin-FDI

Figure 1. Insulin induced lipid body accumulation in mast cells. Oil Red O staining of RBL2H3 mast
cells or 3T3-L1 adipocytes after 6 day treatment with either insulin (1ug/ml) or a lipogenic cocktail
comprising insulin with additional FBS, dexamethasone and IBMX. Counterstaining was with
hematoxylin. Scale bar is 5um.
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Figure 2. Visualization of ectopic lipid body formation in mast cells. A. SEM of 6d Insulin-treated mast cells
at 5,000x (left) and 20,000x zoom (center panel). Examples of Insulin-induced cytosolic structures shown in
right panel. B..Quanitation (NIH Image J) from EM of % cytosol that are apparent de novo-formed lipid
bodies in control and 6d insulin-treated mast cells. C. 3D rendered confocal z-stack of Oil Red O lipid body
staining in a 6d insulin-treated mast cell. Scale bar is 10 microns.
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Figure 3. Quantification of Insulin induced lipid body
accumulation in mast cells. Image J was used to quantify area of
ORO-positive staining per cell in RBL2H3 mast cells stained after 6
day treatment with either insulin (1ug/ml) or a lipogenic cocktail.
Inset shows anti-Insulin receptor Western blot in control and

fluorescent imaging were performed on a Nikon Ti
Eclipse fluorescence microscopy system in 2 and 3

dimensions and over a time course of 15 min. Lipid
body mobilization was tracked and analyzed in NIS

Elements (Nikon). Movement was observed when
comparing resting mast cells with PMA/ionomycin
treated cells. We observed changes in the relative
position, size, and morphology of lipid bodies, apparent
dispersal of lipid body contents and both LB fusion and
apparent formation of new lipid bodies. Thus lipid
bodies in mast cells are highly dynamic, and this study
serves as a foundation to evaluate the links between
mobilization of pro-inflammatory bioactive lipids in
activated mast cells and the microscopic behavior of
the lipid bodies themselves.

Methods

Cell culture RBL2H3 were grown at 37 °C, 5% CO,, in a 95%
humidity in DMEM/10% HI FBS /2mM GIn. Lipid body
acculumation was initiated by incubation of cells for 6 days
with lipogenic stimulus (0.1 ug/ml insulin, 10% FBS, 1uM
dexamethasone, 6.25uM IBMX).

Single cell calcium assay RBL2H3 were plated on glass
coverslip dishes and incubated with 1uM Fluo-4 for 30

minutes at 37°C in a standard modified Ringer's solution of the
following composition (in mM): NaCl 145, KCI 2.8, CsCl 10,
CaCl, 1, MgCl, 2, glucose 10, Hepes-NaOH 10, pH 7.4, 330
mOsm.

Oil Red Staining in fixed cells. Cells were fixed with PFA (0.4%

w/v final in PBS) for 1h RT. Wells were washed twice with
dH,0 and stained with 200 ul Hematoxylin-Gill #2 and Oil Red
0 (0.35% in 6:4 EtOH/H,0) for 15 minutes.

Oil Red staining in live cells. RBL2H3 were treated with 150ul
of ORO (0.35% in 7:3 EtOH:water, 30 min at 37°C followed by
two dH,0 washes) for 30 minutes, aspirated, and washed with
1mM Ca Assay Buffer (49.55ml Na Ringers, 50ul 1M Ca, 400ul
250mM Probenecid).

Cell stimulation and Microscopy. Cells were stimulated as
indicated on a 37°C heated stage. As a control for activation

status, cells were also loaded with 1uM Fluo-4 and calcium
signals were acquired simultaneously to confirm that the cell

in question had in fact activated in response to stimulation.

Il. Cytochemical evidence that lipid bodies are dispersed following
antigen or ionophore stimulation of mast cells.
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Figure 4. Cytochemical evidence that lipid bodies are mobilized or dispersed after mast cell stimulation. A.
Hematoxylin (blue) and Oil Red O (red) staining of 6d insulin-treated RBL2H3 mast cells before or after
stimulation with either IgE/antigen ( to ligate the FceRl) or a combination of phorbol ester and ionomycin to
mimic antigen receptor activation of mast cells. Stimuli were applied for 60 min at 37°C. B. Reproduced from
Dvorak et al, 1992. this electron micrograph shows the apparent fusion of a lipid body with the plasma
membrane of an activated human basophil, and apparent dispersal of LB contents into the extracellular milieu.

IV. Lipid bodies display various changes after mast cell stimulation.
A. Budding/dispersal

.

C. Surface texture

B. Fusion

control PMA/lono control PMA/lono control PMA/lono
F. = control
? ’ 0 D\s(an‘; (pixels) ZU = 30
G. PMA/Iono

Gray Value

[ 5 10 15 20 25 30
Distance (pixels)

lll. Live cell fluorescence analysis of lipid body dynamics following activation of mast cells.
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Figure 5. Lipid body dynamics after mast cell activation. Lipid body biogenesis was induced in mast cells using 6d insulin treatment. Cells were live cell stained with Oil Red
0 in a modified Ringer’s solution with 1mM calcium. After 5 min equilibration on a 37°C heated stage, cells were imaged (A, D) (z-stack) and then stimulated for 15 min with
PMA/ionomycin (1uM/1uM) and re-imaged (B, E). Relative position changes in lipid body staining are shown as overlays (C, F) with pre-stimulation pseudo-colored red and
post-stimulation pseudo-colored green. Lower panels provide gridlines to orient relative positions of lipid bodies. G. ROl analysis in 2 dimensions of lipid body apparent area
pre- and post stimulation showed that approximately 20% of the lipid bodies displayed an apparent size decrease and 80% displayed a size increase. H. Analysis of average
and range of size changes in lipid bodies after 15 min stimulation of mast cells with PMA and ionomycin.
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Conclusions References
*We have established a method for live cell Iipid bOdy Listenberger, L.L., and D.A. Brown. 2008. Lipid droplets. Curr
imaging Biol 18:R237-238.

*Insulin exposure induces lipid body genesis in mast
cells

+Lipid bodies are dynamic after antigen or
pharmacological stimulation of mast cells

«Lipid bodies display primarily size increases, as well as
fusion, during cellular stimulation

*Slight positional change is observed indicating that the
lipid bodies are somewhat motile during stimulation
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Fluorescence signals were acquired using a Nikon Ti Eclipse
confocal microscopy system at Chaminade University
Advanced Instrumentation Facility , using EZ C1 for acquisition
and NIS Elements (Nikon) for analysis.

Figure 6. Alterations in lipid body appearance after mast cell stimulation. Lipid body biogenesis was induced in mast cells using 6d insulin treatment. Cells were live
cell stained with Oil Red O in a modified Ringer’s solution with 1mM calcium. After 5 min equilibration on a 37°C heated stage, cells were imaged (|, iii, v, D, F) (z-stack)
and then stimulated for 15 min with PMA/ionomycin (1uM/1uM) and re-imaged (ii, iv, vi, E, G). A, B, C. We noted examples of apparent lipid body dispersion, fusion
and structural changes in lipid body surface morphology. Scale bars are 0.2 microns. D, E. High resolution images of lipid body surfaces before and after simulation. NIH
Image J was used to plot surface intensity profiles, (F-H), suggesting that an increase in the complexity of the lipid body surface follows stimulation.

Greineisen WE, Shimoda LM, Maaetoft-Udsen K, Turner H.
(2012) Insulin-containing lipogenic stimuli suppress mast
cell degranulation potential and up-regulate lipid body
biogenesis and eicosanoid secretion in a PPARy-
independent manner. J Leukoc Biol. 2012 Jun 15. [Epub
ahead of print]

*The lipid body surface becomes more complex after
cellular stimulation
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The Putative Role of TMEMI16E in Gnathodiaphyseal
Dysplasia

David Miyasaki', Helen Turner', Alexander Stokes?

{Chaminade University of Honolulu, Division of Natural Sciences and Mathematics, *Center for Cardiovascular Research and
Department of Cell and Molecular Biology, John A. Burns School of Medicine, University of Hawai

Abstract

The protein GDDI/TMEMIGE is associated with the autosomal dominant bone disorder
Gnathodiaphyseal Dysplasia (GDD). GDD is a disease of the skeletal system that results in cemento-
fibromas in the mandibular and maxillary regions, a complex distribution of skeletal fragility that includes
demineralization in wrists, spine, and pelvis, generalized osteopenia, and a uniquely characteristic bowing
and cortical thickening of tubular bones and diaphyseal sclerosis of long bones. Little is known about the
biochemical interactions of this protein or its role in GDD. In this study, we aim to investigate the protein
interactions of TMEMIGE in vitro by generating a peptide affinity matrix in order to purify protein

interactors, which could identify putative functions TMEMI16E.

Introduction

Gnathodiaphyseal ~ dysplasia (GDD) is an
autosomal dominant congenital disease of the
skeletal system that results in cemento-fibromas in
the mandibular and maxillary regions, a complex
distribution of skeletal fragility that includes
demineralization in wrists, spine, and pelvis,
generalized  osteopenia, and a  uniquely
characteristic bowing and cortical thickening of
tubular bones and diaphyseal sclerosis of long
bones.[1][2] Other characteristics of the disease
include bone fragility accompanied by a high
frequency of accidental breakage during childhood
and adolescence.[3] Patients also experience
bacterial infections of the jaw, recurrent purulent
osteomyelitis, periodontal inflammation, and
mobility of the dentition.[2] The syndrome is

process for fractures; there are no symptoms of
pseudarthrosis or bone deformity.[5]

The original Japanese family to be diagnosed with
this disorder in 1969 was studied in depth,
resulting in a mapping of the disease locus to
chromosome 11p14.3-15.1.[6] Positional cloning
revealed a novel gene encoding a 913 amino acid
integral membrane protein termed GDDI, which
now has been discovered to be identical to
TMEMI6E, a member of the largely
uncharacterized TMEM16 family of genes.[2][7]
All affected members of the Japanese family carry
a heterozygous mutation of Cys356Arg caused by
a T-to-C transition in exon 11. Notably, a similar
mutation in the same codon of Cys356Gly was
found in affected members of an African
family.[4]
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