BC/CH 495  Directed Research for Biochemistry
Syllabus
 (BC/CH 495)  Fall 2015
Directed Research for Biochemistry

BC 495 Research (3) Research project (approximately 10 hours per week) performed in Chaminade or other research laboratory under supervision of a practicing research scientist. Offered annually. Prerequisites: BC 360/L. Materials intensive fee applies. Pending Academic Council Approval.4. Sample Syllabus

Biochemistry 495 Directed Senior Research

1. Meetings and Faculty

1.1. Meetings
Meeting times to be announced via email from Dr Kawakami and will be held once a week for an hour with the coordinator.

1.2. Faculty

Coordinator 			Dr Joel Kawakami	(jkawakam@chaminade.edu)
							Office:  Henry 4  Tel:  (808) 739-8576
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

1.2. Office Hours.
Office hours with Dr Kawakami are by appointment. 
2. The Course.
2.1. Overview.
Directed Senior Research is a culmination of the course of study in chemistry/biochemistry. The steps that are follow here are quite similar to steps taken by biomedical scientists 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 Kawakami, will be used to review project progress and to perform exercises that aim to increase knowledge of topical issues in the realms of biomedical/biochemical discovery, scientific ethics and recent technical advances. 


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 BC495. Students who complete this component off campus are still required to perform course components #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 biochemistry 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/biochemical research using the scientific method.
2. Demonstration of the ability to complete a library search of biological/biochemical literature and utilizing SciFinder database. 
3. Demonstration of understanding problems involved in conducting research in biochemistry.
4. Demonstration of the ability to critically analyze data.
5. Demonstration of competency in using biological/biochemical 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 Kawakami. 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) and Journal of Organic Chemistry (see http://pubs.acs.org/paragonplus/submission/loceah/joceah_authguide.pdf).

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 no later than the end of week fourteen to Dr Kawakami and as a PDF emailed to jkawakam@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 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. 
[bookmark: _GoBack]
 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. Kawakami (hard copy) by the beginning of week 2.

Week 2		Discussion of Key Scientific Questions Written Exercise
Name of Research Project Supervisor due to Dr. Kawakami 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 (jkawakam@chaminade.edu)
Week 14:	Paper due by the end of this week to Dr Kawakami 
(hard copy and email PDF to jkawakam@chaminade.edu)



WHAT DOES SUCCESS LOOK LIKE?
[image: Slide1 copy]
[image: ]

6
image1.jpeg
uonejnwns sepn|j2> HN
J23e X2|dwi0) 210w S3WI033q 264N APoq Pidi| AYLe .
(pers) 47 ' ) pasewn asam

| 213 593 WaWED U

uonejnwEs SulNp 310w 12YMaLIOS 3ie SAIPOY Pl
213 2043 Supedipu; pansasqo st aBueyd [euopisod 2y

uowe|nWys Jejnjj@3 Supnp ‘uoisny
se |jom se ‘saseaiou) azis Ajurewyid Aejdsip saipog pidrie

51122 35w Jo uoge|nwis [eviBojoreunieyd
10 uaBue Jaye weuAp a:e saipog pidr.

12>
1dy saanpus ainsoda uynsuj.

lonuo>

SujSew
L ‘H

Apog pid) 132 31| 10} POYIOW € PRYsIIGeIsd INeY M«
suoisnjpuo)

ouol/yINd
S2IUdIRYY

oBeiane Jo sshleuy W asear pakeidsip saipoq p
ease wasedde 4pog py 10 suopsod anyefai 10110 03 sau)

Pue s P210(02-0pN350 LOREIMINS-31d (4 ‘3) SARLAAD 5. UMOUS 12 TuLUIEls Apoq PIc U S3URYD UORISOd aARelRY (3 9) PaTewI-21 PUB (AIT/WIT) UPALIOUOI/YING
U U ST 40} PIREINUS USWY U (49€35-2) Q V) PIBCwI 2390 51133 ‘9B PIIEIY JoLE © O UOHEIGIINDD UL § SO WNIES LT Y1 UONIOS 5395y POYIPOIE Ul O
9 110 G PaUIES 33 9N 349 1123 WA UINSU PG BUSN S 15EU Ul PIIPUL S $1526301G APOG ICI] “UORENRIE 1133 5 19e SDIWEUAP ApOq PIGIY S 9ndi

W-og  KSTWOIRKE

aseansp aseanu
%jostuey  %joaduey
g5t 995
(swease  (1zau)eaie
@usseanap g sseanuy
% oBeany  yaBeiony

3 |ouol/VYINd ‘g lonuod

Aleue auadsalonyy |32 31 |1

> paeas

U 0A1U03 U1 30/q UIISIN JOIGI21 WTSUI-BUE SMOYS 135U
112203 31u2Bodi € 0 (1B T) WS 193 M WawRas Aep
943148 paUleIs 23 1sewl GHE1GY Ui (133 90 Buluels anasod-Ou0.

401 51 1eq 21635 - ge

o pay

1o ease Ajauen o pasn sea  sflew] 5|22 e Ul uoBeAINYE Ul UKoY S2NINAS 2050 PRNpUL-UNNSUI Jo S3iduex “([oued 23u3) WIOGZ X000'0Z PUE (431) K000'S 3¢
S S — [ 15801 pa1EOI-UOSUI P 10 W3S "V 1192 356 ul UoRewoj APoq pid 140130 Jo WoRezIIENsI ‘T By
e s ~
L o«
i H
o o
@ ¥ “
H
o« &
e |,
oo 8
2
i o
G v
00000 —
00—

synsay

v i sl pryalrs

NEMEH 30 AUSIBAIUN ‘BUDIPAIN §0 [00UDS SuiNg 'Y uyor ‘AS0o1E JEINIBIO PUE |12 J0 JuBwiLedaq ¢
weiSosd arenpen

*¢43UINY UIJH pUE ‘; UBSIAUIID *F Wel

> afexs paeai 3. ® Uo Logesq)
501 PO BU1S 5193 56w Ut P3IPUI SeM SISDL8013 APOq PIGH “UOREINUIAS |93 5ews 1oy a3ueieadde Apog pid] u SUOREISYY 9 NSty

13 Ui § 3y WD[e WAL

0njos 38Uy PaYIPOLI © Ut O PaY 10 M PaUIeIS 23

e

loau0d

ouol/YNd

10 ¥90152 £30JU03 PIaPUS) I 533 1seU PRIERI-UINSUL PO PUE [OUO U SAIPOG
autio)-00u 3p ajedde 212 1813 0SOY> 5 J0 W3 W0 (F3Tew| HIN) uogeluenD; g foued 13

Jonuo> OuOl/yNd  [0NU0>  OuOl/yAd  [onuod

21nyxa) asepns ) [

ni'g |essadsip/Suippng 'y

‘uole|nwLs (|92 1sew Jaye sadueyd snouea Aejdsip saipoq pidin ‘Al

SeInIRese 21 011 30103 1 0 |essadsip Jasedde pue “ydoseq UBINY PIRNIE U O UL
ewseid 341y Apod pidy @ 1o uorsny yuaiedde a1 sMoys YdeiBo.01 LOKD3I3 SI ZGT e 12 1e10ng
Lo p2aNPOILaY G “2uLE 1 Ul 09 10} PaYde 313 IS S 150U 10 UOREANDE J0102531 USBAUE LML
0 UPAwoUO pUE 2353 [0QI0Yd JO UOREUIAWO? B 10 {14204 343 VG 01 ] UaBAUE/33 JAURIS L LORE LIS

193¢ 10 910430 592 SEW EHZIGH PIIEI-WINSUI P9 Jo BuIUIEIs (P22) O P 10 Pue (a1 ulAXCIEWIH
y “uomE s [93 Isew 1oYe PoSIaUSIP 10 POIGO a1e 531PO] PICH| JEY) BUIPIAD [EWRPOIAD  BinBl4

1a-uinsul 1a:-unsup Ig4-uimsu|

%

UOAWOLONVN  dN

»

ue/36|

2661 10N g

*s][93 35ew J0 uogenwgs aJoydouol Jo ussyue

Buimo||oy pasiadsip aJe saipoq pidi| 1eY3 32U3PIAS |BIIWAYI0IAD °||

i s 1eq ajeds
151230103 IVl PUR UOSEUTAIEXAP ‘S |SUOLIPPE LM

1E31203 3130 € 50 {1a/BT) VNS J2UAS LA Wawiea Aep 9 J9E SIAIPE TT-ELE 40
3550 EHZIEY Jo SUIUIEIS O Py 10 “S193 1sews u] uoeuwina2e Apoq pId peanpuy unsu T 2ndly

5|12 3sew u) uonew.oy Apoq pidi| s3onpu uynsu| °|

oo s 4

emeH 40 AUSIBAIUN ‘SURIPOIN 10 [00U3S suang Y uyor ABofoiskud uy
e ‘MINIOUOH ‘AMSIBU IPEUlUIEY) 'SIUEWUIEI PUE SUIDS [EIMEN JO UOISING ‘UoRINpsLel) [eusis pue ASojounuiw) 4o Alojeioger;

IM ‘;8ung i)

‘;saieur] eugsuydy

S|192 3sew pajeande ul pajejndad Ajjeaiweudp aie saipoq pidi] paanpui-uljnsuj

“sishjeue 1o} (UOYIN) SIUBW3J3 SIN pue
uoRIsinbae 1o} T2 73 Bulsn * AJlIoe4 UOREIBLINISU] PIUBADY
Ausianun  speuiweyy je walshs Adodsondnu  [ed0juod
asdip3 1L UONIN € Suisn pauinbe a1am Sjeusis 3duadsai0N}y
uopeinwgs o) suodsas Ul pa1eAuIe 196} Ul pey uogsanb uy
1122 241 12y wiyuod 01 Ajsnoaueynwis paanbae aiam s|eusis
WNIED pue p-on4 WL LM P3PEO] Os[e aiam i3 ‘Smels
UoneARe 10) 01U03 € Sy “aTels Paeal DeLE € U0 PAIEdIpUI
Se paveinwps aiom S|) “Ad0ISOIWN PuB UoRDINWAS 2D
(Pauagosd W0ST

1100y ‘e T Ivos ‘s:aBury eN JwSS 6p) Jayng Aessy e NwT.
U1 paysem pue ‘patesidse ‘S21nujw OF 10j (s3ysem OPHP OM1
AQ Pamoljo) DL€ 10 UIW OE S9IRNHON E:L Ul %SE) OHO JO
1MOST Y pareait asam EHZ1GY “SH@2 ani Ul BuluIDss pay 110
SAANUI ST 10} (O°H/HON 119 Ul %SE'0) O

PaY 110 pue 74 [I0-UAXeleWaH [ 007 WM pauiels puz O°HP
Uum 30w paysem 25om SIAM ‘LY YT 0} (Sd Ul [euy A/m
9%1°0) Vad UM POy 219 S|[2D '5[f22 paxy u] BuIUITIS PaY JIO
“wsow

0EE ‘v'L HA ‘0T HOBN-sadaH ‘0T 2509nj8 ‘Z ‘DN ‘T “0ed
‘0T 105D ‘$'Z DX 'SYT [DBN (Wl u1) uoarsodwio) Buimojjo
341 40 UOAN|OS 5 J28u1Y PAYIPOL PAEPUEIS € U] JnlE 1€ SANUIW
0 Joj ponid WNT W paleqmoui pue saysip dijsianc)
Ssel uo pajeld oM EHZIEY ADssp wnpjod Jja2 djbuls
(xngl WSz’ ‘Buoseyipwexap

T ‘S84 %0T “winsur jwy/3i T0) sninwias auaSods) yum
skep 9 40} 3> Jo UOREGNOU AQ PaleBIUI SeM UOReWINAE
Apoq pidn "uiD Wwe/ S84 IH %OT/WIWQ U Aupiuny
%6 © Ul %0) %G D, LE 1€ UMOIR 2om EHZIGY 24m3n3 23

spoyls N

“senjasway} sa1pog pidy| au
4O J0IABY3Q 21d03SOIIW BUY PUE S3) ISEW PajeAnde
| aAwoe0lq Alojewweyul-oid 4o uoneZ|iGous
3y3 2)eN[EAD 0} UOKEPUNO) B SEB SIAIAS
Apmis sy pue ‘aweukp AjySiy ase 22 1sew uf saipoq
pidy snyy 'saipoq pidi mau jo uoneusioy juasedde
pue uoisny g1 410g pue $ua3u0d Apog pid Jo [esiadsip
Juaiedde ‘saipoq pidi| jo ASojoydiow pue ‘azis ‘vonisod
aABe[a) BY) | SaBUBYD PBAIASGO BM 'SI@D pelean
UPAWOUOY/YING UM S|[2> Isew Sunsas Buiedwod
UBYM PAAIBSGO SeM JUBWBAO  (UOYIN) SIBWD[3
SIN Ul pazhjeue pue paesn sem uogezjiqow Apoq
PId Ul ST JO 95103 AW € JBAO PUE SUOISUAWIP
€ pue 7 ul walsks Adodsoniw aouadsasony asdip3
IL UOYIN & Uo pauuopiad asom SuiSew| juadsaiony
-ida pue [e20ju0) |22 Isew any jBuls AeNwIs 03
UIAWIOUO! PUE (Vi) 238320Y -ET ALILAN-TT 10G104d
Suisn uoyes)| so1dedal uasnue pPRYIIWIL Bm ‘SaIpoq
pidij Joy saysew Suikpnuapl ay) se (OYO) O-PaY 'O YIM
pautels Buiaq Jayy “(€HZ19Y) SIled Isew 03 paydde |
uonejnwps Jaye pajesojal Ajleneds aq [im saipoq pich
Jey1 sisayiodAy ayy paisa) am ApNIs iy | ‘awy €3l up
10 [2A3] JEIN(I23GNS 3U1 18 PaYdeI} UB3Q 10U Sey g7 A
40 384 343 1N ‘UOLEARDE |23 Jsew JaYye pasiadsip ase
1 1241 515288ns BululeIs E2IWaYR0IK-0L8W IND ‘(1D
auaioynal §3) spidi| aARdE0lq PaALIEp-SleUOpIYIRIE
40 ase3j2s pasueyu? Ig ‘UoRINPUI 2uaS BUPIOIAD pue
asuodsas Aiojanas passaiddns Aq pajueduwione si (D)
sij@2 3sew i uouejnwnade Apog pidr “paveingaiskp
Alleowaishs ase Sj@As] uinSUI UBYM uOGENWNDIE
pidi 21013 oy sau1s aq uea ‘sark0Aw pue sakd0ieday
o) ‘sohoounwi jeyy SunsadSns ‘Uoneuoj Apoq
pidi pasunouoid yum parerosse si () SP Isew
ur ainsodxa uynsul Jeys umoys Ajsnoimaid aney am

pensqy

ninioNOH 40

ANSIDAIUN dpeuley)





image2.png
D. Miyasaki et al. (2008) 1

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]




