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POSTER 1: Validation of the Hexose Transporter 1 Gene of Trypanosoma brucei as Essential for Parasite Survival

Hakima R. AL Mezewghi (1) and Marco A. Sanchez (2)
1- Bioscience Technology Program at Portland Community College 
2- Department of Molecular Microbiology & Immunology at Oregon Health & Science University.

Trypanosoma brucei (T. brucei) is a flagellated parasitic protozoan that causes African trypanosomiasis in sub-Saharan 
Africa. The parasite is transmitted through the bites of tsetse flies and it is eventually fatal if left untreated. The fly and 
the parasite are found in 36 countries of sub-Saharan Africa. Currently, about 10,000 new cases each year are reported 
to the World Health organization; however, the real number of cases is believed to exceed this figure as many cases go 
undiagnosed and unreported for various reasons. Vaccines are unlikely to be suitable, and therefore disease control relies 
exclusively on chemotherapy. The absence of a fully functional mitochondrion along with a remarkable high proliferation 
rate makes parasites entirely dependent on glucose for survival.  Glucose transport is an essential physiological process 
for the bloodstream form of T. brucei as the parasite relies completely on glucose metabolism to satisfy its nutritional 
requirements. In the study reported here, RNA interference (RNAi) was employed to inhibit the expression of the hexose 
transporter 1 gene from T. brucei (TbHTI) to validate this transporter as essential for the parasite survival. Experiments 
including growth curves of induced and non-induced RNAi parasites are underway. In addition, the cell morphology 
examination by light microscopy would also determine whether TbHTI downregulation affects parasite viability.  
The ultimate goal for this study is to demonstrate that TbHTI is essential to T. brucei survival and the inhibition of the 
TbHTI expression by RNAi leads to parasite death, emphasizing the crucial role of this glucose transporter for survival and 
their potential as drug target.  

POSTER 2:  Surface Modified Poly(vinyl alcohol) Vascular Grafts Maintain Hemocompatibility

Deirdre E. J. Anderson, Marie F. A. Cutiongco, Evelyn K. Yim, Monica T. Hinds | Biomedical Engineering, Oregon Health 
& Science University

Compliant biomaterials such as poly(vinyl alcohol), PVA, have the potential to reduce intimal ingrowth in small diameter 
vascular grafts. To encourage in vivo cellularization for long term implantation, biochemical coatings and surface 
patterning can enhance endothelial cell growth and function. Previous studies indicated improved endothelial cell 
attachment on cyclic RGD (cRGD)-coated PVA. However, the effect of these modifications on the hemocompatibility of 
PVA is unknown. To evaluate the hemocompatibility of surface patterns with and without cRGD coatings, we cast PVA on 
4mm diameter cylindrical molds. Molds were smooth or patterned with longitudinal micron lines or convex microlens. 
The cRGD modification was attained by mixing the peptide sequence Cys-Cys-Arg-Arg-Gly-Asp-Try-Leu-Cys into 
the PVA solution prior to casting. Testing occurred in a femoral AV shunt in a non-human primate using radiolabeled 
platelets and fibrinogen. As circulating, non-anti-coagulated blood contacted the graft, accumulated platelets were 
measured at 5min intervals for 60mins. We quantified total platelet deposition, rate of platelet deposition, and total fibrin 
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accumulated on the PVA grafts. The clinical standard ePTFE graft was used as a negative control and collagen-coated 
ePTFE grafts were used as positive controls. As expected, the collagen coated graft had significant platelet attachment, 
which steadily increased to a final average of 1.02±0.62*109platelets/cm. Platelet attachment to the ePTFE graft had a final 
average of 0.41±0.15*109platelets/cm. While not statistically significant from the ePTFE negative control, all PVA samples 
accumulated less than 0.4*109platelets/cm throughout the 60min experiment. All PVA grafts had minimal fibrinogen 
incorporation, which was significantly less than the collagen control. In conclusion, PVA grafts with or without surface 
patterning have excellent hemocompatibility properties exhibiting minimal platelet adhesion. Platelet adhesion did 
increase on the biochemically modified PVA surfaces, but in a pattern dependent manner. Current work is examining in 
vitro cellularization and longer-term performance for preventing tissue ingrowth in vivo.

POSTER 3: Development of small volume, whole blood, platelet function assays to assess neonatal platelet adhesion, 
activation, and aggregation

Sandra Baker-Groberg; Kristina Haley, M.D.; Natalia Dovlatova, PhD; Michael Recht, M.D. PhD; Owen McCarty, PhD | 
Biomedical Engineering, Oregon Health & Science University

Background: Neonatal platelets are considered hypofunctional compared to adult platelets. Current platelet function assays 
require large volumes of blood and are unreliable. The lack of functional assays that can be used with neonates hinders the 
evaluation of platelets in this population as well as the understanding of physiological differences between neonatal and 
adult platelets. 
Aims: To develop small volume, whole blood assays to evaluate neonatal platelet adhesion, activation, and aggregation. 
Methods: To assess platelet activation, citrated adult or neonate whole blood was incubated with a fluorescent P-selectin, 
platelet factor 4, and PAC-1 antibody and the platelet agonists TRAP-6, ADP, U46619, collagen-related peptide, 
epinephrine, rhodocytin, or ristocetin. Activation marker expression was measured via FACS. To evaluate platelet 
aggregation, citrated blood was incubated with 2 fluorescent CD31 antibodies, exposed to agonists, and double-labeled 
CD31 events were assessed with FACS. Adult and neonatal platelet aggregation was also evaluated under static and fluid 
shear conditions on VWF- or collagen-coated surfaces. In select studies, blood was pre-incubated with a GPIIb/IIIa 
inhibitor or a GPIb blocking antibody. 
Results: We first established the parameters for adult platelet function in response to a range of agonist concentrations. 
GPIIb/IIIa inhibition resulted in no platelet aggregation in response to all agonists except ristocetin and only a platelet 
monolayer on VWF and collagen surfaces. Blocking GPIb did not affect aggregation but eliminated ristocetin-induced 
agglutination. The assays performed require no more than 1mL of blood as opposed to conventional platelet assays that 
require up to 20mL. 
Conclusion: We have developed a series of platelet function assays that evaluate platelet adhesion, activation, and 
aggregation. These assays will be integral in fully defining the functional phenotype of neonatal platelets in order to guide 
clinical practice.

POSTER 4: Mammary extracellular matrix and dendritic cell function

Courtney Betts and Pepper Schedin | Cell, Developmental, and Cancer Biology, Oregon Health and Science University

Extracellular matrix (ECM) composition and organization in the mammary gland are altered by reproductive state, and 
have been linked to differences in breast cancer progression. Stiff fibrillar collagen I and tenascin-C are abundant and likely 
support tumor progression that is observed during weaning-induced mammary gland involution. Whereas soft collagen I 
is present in the parous mammary gland and contributes to tumor suppression in rodent models. Importantly, mammary 
dendritic cell (DCs) number is also regulated by reproductive state, yet it is unknown whether DC function is modified 
by ECM. Since DCs are at the hub of immune surveillance, here we investigate whether the local ECM microenvironment 
influences DC function.  Using in vitro approaches, we analyzed the effect of ECMs on DC activation and function. 
Specifically, we utilized stiff collagen and tenascin-C to model the ECM microenvironment present in the high risk, 
involution mammary gland, and soft collagen to model the ECM in the low risk, parous mammary gland.  
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We find that although stiff collagen and tenascin-C support DC expression of markers required to activate T cells the DCs 
fail to robustly activate CD8+ T cells on these substratum. This is consistent with tumor-promotion during involution in 
which CD8+ T cells become ineffective at killing tumor cells. Conversely, DCs on soft collagen activate T cells to a higher 
degree, consistent with immune surveillance in the tumor-protected parous mammary gland.  Relevance to in vivo biology 
is suggested by flow cytometry analysis, which showed that DCs isolated from the involution mammary gland express low 
levels of T cell activation markers compared to DCs from parous mice. These studies are important in understanding how 
DC function is influenced by ECM substratum and may provide insight into why particular reproductive histories have 
such disparate breast cancer risks and prognoses.

POSTER 5: Measurement of Tissue Stiffness Using Soft eGa-In Sensors and Pressure Application

Nicholas P. Bira and Yiğit Mengüç | Mechanical, Industrial and Manufacturing Engineering, Oregon State University

Modern prosthetic devices continue to improve in their comfort, utility, and functionality with the advent of better 
manufacturing methods and understandings of human biomechanics. An essential aspect of any prosthetic is the custom 
fit needed to interface with the residual limb of an individual. Traditionally, these custom fit devices are manufactured 
by professionals and undergo many iterations until the fit is right. The interfaces need to be created from materials that 
complement the geometry and composition of the residual limb. Soft, elastic sensors created have the potential to measure 
tissue stiffness and create 4D models to produce these custom fit prosthetics without the need for traditional methods. For 
this study, soft sensors comprised of silicone (Ecoflex-0030) and liquid eutectic Gallium-Indium were designed to measure 
tissue stiffness at numerous locations on the body. Using 3D printed molds, two halves of the sensor were brought together 
and liquid metal was injected between to create a highly elastic pressure-sensitive sensor. A map of tissue stiffness can be 
generated when several of these sensors are deployed in an array and correlated to known positions on the body. This map 
can then be overlaid on a 3D scan of the area of interest to create a model for 3D printing containing multiple materials. 
This could be used to generate custom, 3D printed prosthetic devices or tools for an individual. Our testing of the sensors 
is consistent with other studies on the properties of soft sensors, and we determined that this method for measuring tissue 
properties was sufficient. If developed further and deployed in a full array, a diagnostic pressure cuff could be a versatile 
tool to any prosthetist or scientist studying tissue stiffnesses.

POSTER 6: Nanoimmunoassay based characterization of Akt isoforms in breast cancer

Shanta Boddapati, Wallace Thomson, Nora Bayani, Suzi Fei, Nick Wang, Jim Korkola, Heidi Feiler and Joe Gray | 
Biomedical Engineering, Oregon Health & Science University

Genomic and transcriptomic characterization of breast cancer subtypes has indicated a potential role for several targeted 
inhibitors in the treatment of breast cancer. These therapies target the deregulation in signaling pathways that promote 
cancer cell survival. One such aberrant pathway is the PI3K/AKT pathway, which plays a central role in the pathogenesis 
of cancer. Several inhibitors have been developed to target the kinases involved in this pathway. However, their effects on 
the different isoforms of AKT are still incompletely understood. AKT isoforms are highly homologous and previous studies 
suggest that they have non-redundant roles in the progression of cancer. Recently, Akt3 fusions have been identified in a 
subset of basal tumors.  This study aims at characterizing the heterogeneity in phosphorylation states of AKT isoforms with 
drug treatments. To accomplish this, we made use of a novel nanoimmunoassay based on capillary isoelectric focusing. 
Proteins were separated based on their isoelectric point and probed with antibodies. Use of a single antibody to identify 
all the forms enabled the calculation of relative amounts of phosphorylation for each isoform at basal and post-treatment 
levels. Using siRNA knockdowns, Akt2 was found to be the major pS473 positive isoform in AU565 and HCC70 cell lines. 
Response to PI3K, MEK and AKT inhibitors was characterized across 18 breast cancer cell lines at three separate time 
points. In response to a PI3K/mTOR inhibitor, Akt2 phosphorylation was reduced at 4h compared to 30 min and increased 
at 24h. In contrast Akt1 phosphorylation decreased continuously showing that each isoform responds differently to the 
drug. These results show that each isoform is activated to a different extent and also responds distinctly to drug treatments
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POSTER 7:  Development and application of a high-throughput assay to identify inhibitors of an essential Obg/GTPase 
for development of broad-spectrum antibiotics 

Josephine A. Bonventre, Ryszard A. Zielke, and Aleksandra E. Sikora | Pharmaceutical Sciences, Oregon State University

Antibiotic resistance is a natural phenomenon made more precipitous by the overuse and misuse of antimicrobial drugs, 
which accelerates the appearance of difficult-to-treat infections caused by drug-resistant bacteria. The identification of 
novel drug targets and increased pharmaceutical development are critical to address the global health crisis of antibiotic 
resistant pathogens. Biological molecules that are essential to the physiology of the organism and conserved across 
various species are preferential drug candidates. One promising molecular target is the Obg protein (also recognized as 
YhbZ or CgtA). Obg and Obg-like proteins are highly conserved small GTPases, existing in all three kingdoms: bacteria, 
archea, and eukaryota. Specifically, Obg homologs are essential for the survival of both gram-positive and gram-negative 
bacteria, including Neisseria gonorrhoeae (GC), the gram-negative bacterium and a human-specific pathogen that causes 
gonorrhea. GC is listed among top three urgent antibiotic resistant threats in the United States according to the Center 
for Disease Control and Prevention. The sexually transmitted disease is also a global health burden with an estimated 106 
million of the estimated 498 million new cases of curable sexually transmitted infections that occur globally every year. The 
disease causes cervicitis, urethritis, proctitis, conjunctivitis, or pharyngitis, and left untreated, leads to long-term health 
consequences including endometriosis, pelvic inflammatory disease, and infertility. Currently, a vaccine for gonorrhea 
does not exist, and options for effective antibiotics are increasingly limited. To address the dire need for alternative anti-
gonorrhea strategies, we have developed a robust 384-well high-throughput GTPase assay to identify small molecule 
inhibitors of Obg protein that was validated with a pilot screen of 40,000 compounds. This screening approach can be 
useful in identifying Obg inhibitors as starting points to design novel, broad-spectrum therapeutics for the treatment of 
gonorrhea as well as other infections caused by multi-drug resistant bacteria.

POSTER 8: Implantable Passive Mechanisms in Orthopedic Surgery 

Elijah Carstens Dr. Ravi Balasbramanian | Oregon State University

In the United States, nearly 1 in 3 people have flat foot disease. Flat foot can cause discomfort and hinder function in the 
flexor digitorum longus (FDL) tendon, located in the bottom of the foot. The FDL tendon is responsible for foot arch and 
support. When heavy loads of stress are exerted on the FDL, the tendon begins to swell and cause irritation. This pain can 
prevent people from having the ability to run, stand on their toes and even walk. The solution is to implant a mechanism 
that will passively aid and reduce stress in the FDL tendon. The pulley like mechanism, reduces stress in the FDL by 50% 
and restores a healthy arch underneath the patients foot. The usage of the implant is very versatile and can be used in 
multiple extremities of the body. Over 600,000 knee joint replacement surgeries are performed in the United States yearly. 
This number is estimated to grow to over 3 million by 2030. After knee joint replacement surgery, patients can experience 
a 60% loss in strength. When applying the mechanism in the knee, strength and functionality is increased, allowing faster 
improvement.

POSTER 9: Chitin: a biopolymer with extensive use in the medical field and its production from marine microalgae 
 
Altan Ozkan, Omar Chiriboga, Nattaporn Chotyakul, Xulei Wu, Bob Durst, J. Antonio Torres, Gregory Rorrer | 
CBEE, Oregon State University

Chitin is an N-acetyl glucosamine biopolymer that can be produced from marine diatoms. Chitin exhibits properties 
such as biocompatibility, biodegradability, non-toxic, anti-bacterial, anti-inflamatory and it is used in wound dressing, 
tissue engineering and drug delivery. The production of chitin from the marine diatom Cyclotella sp. was studied through 
strategic feeding of nutrients in a batch and fed-batch cultivation under sequential co-limitation of silicon (Si) and nitrate 
(N) in a bubble column photobioreactor. For the cultivation, cell suspension was assayed for cell number density, dissolved 
SI and N concentrations in the media. In specific points, biomass samples were analyzed for lipid and chitin content. Batch 
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cultivation experiments were carried out by co-limitation of Si and N, with initial N concentration varying from 0.5 to 5.0 
mM at a constant dissolved Si concentration of 0.8 mM. In fed-batch cultivation, experiments are carried in two stages, 
stage one for cell synchronization, and stage two for the controlled addition of nutrients. The initial Si to N concentration 
ratio (Si/N) was 0.7, ratio which is maintained along the fed-batch cultivation. Fed-batch experiments results show that at 
low and high medium addition rates, the N that is incorporated into chitin can reach above 30% of the total N delivered, 
respectively. Low nutrient medium addition rate shuts down lipid production, and is selective for chitin production, and 
cell production rate is limited by the addition of Si and N. In high nutrient medium addition rate, lipid production is 
maintained during cell production, chitin production is maintained, but reduced. This concludes that the rate of addition 
of Si and N (co-limitation) divert the production of chitin and lipids in Cyclotella sp, chitin production is linear during 
the stage two cultivation of the fed-batch experiments, and the nutrient flow rate changed the pattern of lipid and chitin 
product formation.

POSTER 10: Physiological and behavioral correlates of reproductive “decisions” in female red-sided garter snakes 
(Thamnophis sirtalis parietalis) 

Catherine A. Dayger and Deborah I. Lutterschmidt | Department of Biology, Portland State University
 
For animals with limited opportunities for reproduction and feeding, the high energy demands placed on females during 
reproduction means that they are likely unable to recover sufficient energy stores to be able to reproduce in consecutive 
years. Body condition has been used as a proxy for recent reproductive history in such species. We recently found that 
both hormonal responses to capture stress and receptivity to mating vary with body condition in female red-sided 
garter snakes, a species with limited breeding opportunities. Our results suggest that reproductive history influences 
both stress responsiveness and mating behavior. However, no study has directly examined if body condition accurately 
reflects reproductive history. We posit that females that did not give birth during the previous summer will have a higher 
body condition, reduced stress responsiveness, and be more likely to mate and give birth the following year. We tested 
this hypothesis by comparing the influence of body condition versus two measures of reproduction (receptivity and 
reproductive outcome) on hormonal stress responses. We collected unmated females from a den site in Manitoba, Canada 
during the spring mating season, subjected them to 4 h of capture stress, and collected blood samples before (0 h), during 
(1 and 2 h), and after (4 h) stress treatment. After treatment, we placed each female in an arena with 15 courting males and 
recorded latency to copulate for up to 60 min. Females that did not mate within 60 min were given additional opportunities 
to mate on successive days with newly-collected males. We assigned positive or negative body condition to each female 
based on its residual from a regression of body mass on snout-vent length for all snakes. We found that stress responses 
were smaller in females that mated compared to those that did not mate, but they did not vary with body condition. 
These data suggest that stress responses are influenced less by body condition than by reproductive activity. In the lab, 
we recorded the number of offspring produced by each mated female during the summer. The stress responses of mated 
females varied with whether females gave birth, but not with body condition. Body condition was, however, related to the 
number of offspring produced. Together, these data suggest that variation in the sensitivity of the hypothalamus-pituitary-
adrenal axis is related to reproductive history and may contribute to reproductive “decision-making”.

POSTER 11: Recombinant T-cell receptor ligand therapy reduces infarct size and infiltrating inflammatory cells in the 
brain after middle cerebral artery occlusion in middle aged mice. 

Abby Dotson, Wenbin Zhu, Nabil Alkayed, Halina Offner | Neurology, Oregon Health and Science University

Post-ischemic inflammatory mechanisms contribute to brain damage and therefore are a target of anti-inflammatory 
therapies. Recent drug developments that were very successful in improving stroke outcome during initial studies have not 
translated to successful treatments in clinical trials. The discrepancy between early study success and clinical trial success 
can be partially attributed to the lack of representation of various age groups in stroke animal models. The majority of 
stroke studies and stroke therapies published focus on young, male mice.  
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Our lab previously demonstrated that treatment of experimental stroke in young, male mice with myelin antigen-specific 
immunomodulatory recombinant T-cell receptor ligands, including humanized RTL1000 (HLA-DR2 moiety linked to 
hMOG-35-55 peptide) reduced lesion volume1. In the current study, we determined the mechanism of protection by 
RTL1000 in middle aged HLA-DR2 transgenic mice. Vehicle or RTL1000 was injected 4, 24, 48 and 72 h after experimental 
stroke (MCAO). Our data showed that RTL1000 significantly reduced infarct size 96 h after MCAO in middle-aged male 
DR2-Tg mice. RTL1000 decreased the number of activated monocytes/microglia cells (CD11b+CD45hi) and CD3+ T 
cells in the ischemic hemisphere. RTL1000 also reduced the frequency of total T cells and inflammatory neutrophils in the 
spleen. These findings suggest that RTL1000 protects against ischemic stroke in middle-aged male mice by limiting post-
ischemic inflammation.

POSTER 12: Toward a targeted therapy for Ewing’s sarcoma 

Elahe Esfandiari, Robert Allen, Mark Leid | Pharmaceutical Sciences, Oregon State University

Background: Ewing’s sarcoma (ES), the second most common bone and soft tissue tumor in children and young adults, 
accounts for 3% of all pediatric cancers. The 5-year survival rate for pediatric patients with a localized ES tumor is 
approximately 70%. However, in metastatic, refractory and/or recurrent disease, the survival rate dramatically decreases 
to less than 20%. Currently, ES treatment includes multi-agent chemotherapy (vincristine, cyclophosphamide, and 
doxorubicin with ifosfamide and etoposide cycles), radiation therapy, and/or surgery. Aggressive treatment protocols and a 
low survival rate indicate an urgent need to seek less toxic and more targeted therapeutic options.  
Biology of Ewing’s sarcoma: The significant molecular genetic event in the pathogenesis of ES tumor formation is a somatic 
chromosomal translocation involving Ewing sarcoma break point region 1 (EWSR1) and Friend leukemia virus integration 
1 (FLI1) genes, forming the EWS-FLI transcription factor. This chimeric protein dysregulates expression of approximately 
3,500 genes, leading to inhibition of differentiation of progenitor cells within osteoblast lineage. BCL11B, one of the EWS-
FLI target genes, is highly up-regulated in ES cell lines and tumor samples. Because the transcription factor BCL11B is 
required for maintenance of the oncogenic phenotype and contributes to the EWS-FLI gene regulatory signature, BCL11B, 
or its downstream effectors, may serve as a potential therapeutic target(s) for treatment of ES. 
Method: In collaborative work with OTRADI, we are developing a high-throughput screening platform to evaluate more 
than 50,000 compounds, including FDA-approved drugs and novel chemical moieties, in SK-ES-1 cells, a particularly 
aggressive ES cell line. Initial leads from the preliminary screen will be subjected to further validation, including 
pharmacological and pharmaceutical studies, toward the goal of identifying a highly specific, targeted therapy for ES.

POSTER 13: MicroRNA regulation of the MRN-DNA repair complex induces endothelial senescence in response to 
DNA damage 

Cristina Espinosa-Diez, RaeAnna Wilson, Nathan Kanner and Sudarshan Anand | Cell, Developmental, and Cancer 
Biology (CDCB), Oregon Health and Science University

Ionizing radiation (IR) causes oxidative and genotoxic stress, that can lead to senescence, cell cycle arrest, and/or apoptosis 
in the tumor microenvironment. Recent data from our lab indicates that responses to IR in endothelial cells (ECs) are 
regulated by microRNAs (miRs). We have identified a signature of 7 miRs significantly upregulated in ECs exposed to 
IR. In vitro gain-of-function assays show that three of them, miR-21, miR-99b and miR-494 induce EC senescence and 
reduce telomerase activity. Functionally, these miRs inhibit sprouting angiogenesis in a 3D fibrin bead assay. To identify 
downstream targets common to these miRs we use a DNA repair array and identified specific downregulation of three 
members of the MRN complex, MRE11a, RAD50 and NBN, all essential for DNA repair. Overexpression of this complex 
along with other DNA repair enzymes in different tumors has been recently associated with poor prognosis and impaired 
survival, in different tumors.  
We validated these targets with a RISC-trap approach that suggest direct binding of these miRs with the MRN complex 
mRNAs. Expression of miR-21 or miR-99b or miR-494 downregulated all three members of the MRN complex both at 
the RNA and protein levels. Consistent with these results knockdown of the members of MRN complex with siRNAs 
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reproduced the senescence phenotype and also impaired telomerase activity. Our preliminary observations indicate that 
miR regulation of MRN complex plays a critical role in DNA damage and senescence of ECs and its inhibition reduce 
senescence phenotype in old passage HUVEC redirecting to other pathways as apoptosis. Regarding our preliminary 
results we believe that combination of these three microRNAs may provide a novel avenue for the development of anti-
angiogenic therapies.

POSTER 14: Antigen-specific transfer of CD40L to B cells by helper T cells 

Jennifer Gardell and David Parker | Molecular Microbiology and Immunology, Oregon Health and Science University

It has been known for decades that the delivery of T cell help for B cells is antigen-specific, MHC-restricted, and depends 
on CD40L. However the mechanisms by which CD40L, a transmembrane cytokine, is delivered to the T cell surface and 
engages CD40 on antigen-presenting B cells remain to be determined. Although CD40L, like other cytokines, is made de 
novo following T cell activation, the Parker lab has shown that CD40L protein is stored in effector and memory CD4 T cells 
in intracellular vesicles that come to the cell surface rapidly following antigen recognition in sufficient amounts to activate 
antigen-presenting B cells. It has been thought that when a T cell recognizes an antigen-presenting B cell, CD40L expressed 
on the T cell surface engages with CD40 on the surface of B cells for a period long enough to lead to productive signaling. 
My data shows for the first time that CD40L does not remain on the surface of the T cell, but is actually transferred to B 
cells. This transfer is nearly absent from bystander B cells that are not presenting antigen, and is partially dependent upon 
the presence of CD40 on the antigen-presenting B cells. This transfer may allow for sustained CD40L-CD40 signaling on 
antigen-presenting B cells despite the brief interactions with helper T cells that occur in vivo in germinal centers. If delivery 
of CD40L is proportional to the amount of antigen on the B cell, transfer of CD40L could be the mechanism by which B 
cells with higher affinity for antigen following somatic hypermutation are selected in the germinal center reaction.

POSTER 15: Bioactive Modification of Decellularized Matrix for Vascular Applications 

Jeremy J. Glynn, Monica T. Hinds | Biomedical Engineering, Oregon Health & Science University

Decellularized matrix derived from porcine small intestinal submucosa (SIS) is a widely-used biomaterial being 
investigated for vascular applications including vascular grafts and artificial venous valves. This study uses in vitro 
coagulation factor activation assays, clinical plasma coagulation assays, and an ex vivo arteriovenous shunt model 
to characterize the responses of blood components to native SIS as well as SIS that has been incorporated with 
thrombomodulin, an endothelial cell protein. In vivo, thrombomodulin is the critical cofactor for the generation of 
activated protein C, a natural anticoagulant and cytoprotective enzyme, and is thus of interest for reducing biomaterial-
related inflammation and thrombosis. Incorporating thrombomodulin in SIS significantly prolonged blood coagulation 
initiated by both the intrinsic and extrinsic pathways, indicating improved blood compatibility.

POSTER 16: Angiogenic and antioxidant effects of red blood cell microvesicles on endothelial cells

Warren D. Gray, Adam J. Mitchell, Charles E. Searles | School of Medicine, Division of Cardiology, Emory University, 
Atlanta Vterans Affairs Medical Center

Extracellular, membrane vesicles are secreted by cells and may serve as mediators of intercellular communication. 
Red blood cells (RBCs) shed microvesicles (RMVs) in the body and while being stored (<43 days) in preparation for 
transfusion. In addition to receiving RBCs during transfusion, a large amount of RMVs are likely concurrently delivered, 
the impact of which is unknown. In this study, we aim to describe physiological effects of RMVs from stored RBCs 
human arterial endothelial cells (HAECs). In particular, we explore RMV impact on angiogenesis and reactive oxygen 
species (ROS).  Blood units (42 day-old) were centrifuged (1800xG, 15 minutes and 800xG, 10 minutes) to pellet RBCs. 
Supernatant was centrifuged at 16,100xG for 20 minutes to pellet RMVs. HAECs were pretreated with RMVs for 24 
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hours. To determine RMV effect on angiogenesis, pretreated HAECs (10,000 RMV/uL) were re-plated on thick geltrex 
pads for 9.5 hours, after which the lattice tube-like networks were imaged and measured. To determine RMV effect on 
ROS formation, RMV-pretreated HAECs (6000 RMV/uL) were subjected to tert-butyl hydroperoxide (tBHP) for 30 min, 
followed by staining with ROS-sensitive dye, ROSSTAR650, and fluorescence measureming by flow cytometry.
Treatment with RMVs caused HAECs to form more tube-like structures: no meshes were observed in non-treated groups, 
compared to an average of 11.7 meshes in the RMV-treated group; total length of elongated cells increased 2.2-fold in 
the RMV-treated group compared to no treatment. Furthermore, RMV treatment led to mitigation of ROS formation in 
tBHP-treated HAECs; whereas ROS levels increased 1.9-fold following tBHP treatment, RMV pretreatment before tBHP 
inhibited ROS formation to just 1.5-fold over no treatment.  Our findings indicate a physiological response to RMVs, 
indicating potential unintended consequences in RBC recipients. Further, due to inherent antioxidant and angiogenic 
properties, RMVs may be further explored for therapeutic application and to inform for bioengineered vehicles.

POSTER 17: Effects of acute alcohol withdrawal on nest building in mice selectively bred for alcohol withdrawal 
severity 

Greenberg, Gian D. & Crabbe, John C. | Behavioral Neuroscience, Oregon Health & Science University

Disrupted thermoregulation and affective states have been observed in animals acutely withdrawing from ethanol. Nest 
building has been used to assess thermoregulatory behavior and positive motivational states in mice. We first showed that 
withdrawal from an acute dose of ethanol dose-dependently impaired nest building at early time points in genetically 
segregating Withdrawal Seizure Control (WSC) mice. There are known genetic influences on ethanol withdrawal severity 
as well as individual/thermoregulatory nest building. Withdrawal Seizure-Prone (WSP-1, WSP-2) and Withdrawal Seizure-
Resistant (WSR-1, WSR-2) mice have been selectively bred for high vs low handling-induced convulsion (HIC) severity, 
respectively, during withdrawal from chronic ethanol vapor administration. They also differ in HIC severity during 
withdrawal from an acute, 4 g/kg ethanol injection. Acute alcohol withdrawal suppressed nest building for up to 32 hrs in 
WSP-1 female but not male mice. These long-lasting effects of ethanol and genotype, but not sex, were replicated in WSP-2 
and WSR-2 mice. Nest building deficits in WSP-1 female mice could not be explained by a general decrease in locomotor 
behavior. These results suggest that nest building is a novel behavioral phenotype for indexing the severity of acute ethanol 
withdrawal.

POSTER 18: Probing the relationship between growth factor induced Akt signaling and cell behavior in individual 
fibroblasts 

Sean Gross and Peter Rotwein | Biochemistry & Molecular Biology, Oregon Health & Science University

The protein kinase Akt plays a fundamental role in regulating metabolism, differentiation, and survival in response to 
peptide growth factors. Recently, we developed and characterized a fluorescent sensor for Akt activity based on the FoxO1 
transcription factor. Here, we have used this reporter to quantitatively assess the relationship between Akt signaling and 
several biological outcomes in individual cells and in populations. After stably expressing both the Akt sensor and a cell 
cycle reporter in C3H10T1/2 fibroblasts, we tracked both molecules every 15 min for up to 24 hr during exposure of 
serum-starved cells to IGF-I, EGF, PDGF-AA or PDGF-BB. We find that signaling responses varied based on the type of 
growth factor. At highest concentrations, exposure to EGF produced transient Akt activity that lasted for less than 120 min, 
IGF-I and PDGF-BB caused sustained signaling for over 24 hrs, and PDGF-AA produced levels of activity that oscillated 
over time. Quantifying progression through the cell cycle revealed that as Akt signaling activity increased after growth 
factor exposure so did the probability at the population level that a cell would enter S-phase. Yet, individual fibroblasts that 
did not enter S-phase did not necessarily fail to respond to a given growth factor. We found a similar relationship between 
Akt signaling and cell migration, as there was a correlation between higher Akt activity and increased migration at the 
population level, but cells that showed minimal migration did not necessarily have low Akt signaling activity. In summary, 
we find that different growth factors induced distinctive Akt signaling dynamics, and that accumulated signaling activity 
correlated with entrance into the cell cycle and with migration, but that the amount of Akt signaling activity could not be 
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used to differentiate an individual cell’s behavioral response.

POSTER 19: Naltrexone reduces alcohol drinking in isolated, but not socially housed, prairie voles

C. M. Hostetler & A. E. Ryabinin | Behavioral Neuroscience, Oregon Health & Science University

Prairie voles are monogamous rodents that demonstrate complex interactions between social environment and alcohol 
drinking, and are a model for understanding biological underpinnings of interactions between social relationships and 
alcohol use disorder in humans. Naltrexone, a mu-opioid receptor antagonist, is a medication most commonly prescribed 
to alcoholics to decrease alcohol consumption. However, it is ineffective in many patients. Given the strength of social 
influences on alcohol consumption, and the role of the opioid system in both social and alcohol-related behaviors, we 
tested the hypothesis that naltrexone efficacy may be influenced by social environment using the prairie vole. Animals 
were housed in isolation or with a familiar same-sex social partner in a mesh-divided cage. Alcohol (10% v/v) and water 
consumption were measured twice daily (at 4h and 24h) for eight days in a two-bottle choice test. The first four days 
provided a measure of baseline consumption. During days 5-8, one animal of each pair and each singly housed animal 
was given daily intraperitoneal injections of either saline, 6, or 8 mg/kg naltrexone. Naltrexone treatment significantly 
decreased ethanol intake (g/kg/day) in isolated animals at both doses and timepoints (p-0.04). In contrast, neither dose of 
naltrexone decreased ethanol drinking in socially housed animals. We performed a second experiment using a lower, more 
clinically relevant dose of 1 mg/kg naltrexone. Again, naltrexone decreased ethanol drinking (p-0.015) in isolated animals 
at both timepoints. These studies provide evidence that social conditions modulate naltrexone efficacy in prairie voles. 
Further investigation into behavioral and neurobiological mechanisms of social influences on naltrexone efficacy in prairie 
voles may be informative for improving pharmacotherapy outcomes for alcohol use disorder.

POSTER 20: The Urinary Microbiome: Does it Contribute to Urgency Urinary Incontinence? 

Lisa Karstens, Mark Asquith, Patrick Stauffer, Sean Davin, Shannon McWeeney, Damien Fair, Rahel Nardos | OB/GYN 
OHSU 

Introduction: Traditionally thought to be sterile in the absence of infection, the urinary tract has recently been found to 
harbor a variety of bacterial species. Whether these bacteria are promoting urinary health or are contributing to urinary 
tract disease remains unknown. Here, we report differences in the bacteria living in the urinary tract, known collectively 
as the urinary microbiome, between women with and without urinary urgency incontinence (UUI)- the strong desire to 
urinate followed by a large leakage of urine. 
Methods: We collected urine from 10 women with UUI and 10 women with normal bladder function using a transurethral 
catheter and sterile technique to avoid bacterial contamination from external tissue. We selectively amplified the bacterial 
16S DNA using real-time PCR and sequenced the 16S DNA on an Illumina MiSeq platform. Using Qiime, a bioinformatics 
package for identification and analysis of bacteria from 16S DNA sequences, we identified the types and relative 
abundances of bacteria present in each sample. 
Results: Our preliminary results indicate that there are indeed differences in the amount and types of bacteria present in the 
urinary tract between women who have UUI and those with normal bladder function. Overall, women with UUI tend to 
have less bacteria from the phyla Firmicutes and Actinobacteria but more from the phyla Proteobacteria and Bacteroidetes 
than women without UUI. This suggests that differences in the composition of the urinary microbiome may contribute to 
UUI.

POSTER 21: Functional Changes in Hippocampal Synaptic Strength and Long-Term Potentiation in Survivors of a 
Mouse Model of Preterm Birth 

Melissa H Kelley, PhD, Wendy W Wu, PhD, Jason Rosenzweig, PhD, Jun Lei, PhD, Irina Burd, MD/PhD and James Maylie, 
PhD | Vollum Institute, Oregon Health and Science University 
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Recent evidence demonstrates that intrauterine inflammation causes acute fetal brain injury as well as
long-term structural changes in the brain. In a rodent model of preterm birth, following exposure to lipopolysaccharide
(LPS) in utero, activated microglia can be detected in the hippocampus of offspring survivors, a structure important for
learning and memory, as late as 60 days postnatal (DPN). Additionally, hippocampal volume is reduced. In this study,
we tested the hypothesis that in utero inflammation causes long-term effects on hippocampal synaptic transmission
and long term synaptic plasticity (LTP). We prepared acute brain slices from saline and LPS (50 mcg) in utero exposed 
CD1 male mice (44-59 DPN), and made extracellular recordings of presynaptic fiber volleys (FV) and field EPSPs (fEPSPs) 
evoked by varying intensities. By plotting the initial slopes of fEPSPs against the FV amplitudes, we determined the input–
output (I/O) ratio for CA3–CA1 synapses, a measure of synaptic strength. To determine the probability of presynaptic 
release, a paired pulse facilitation (PPF) stimulus protocol was used. Field LTP of CA3-CA1 neurotransmission was 
induced by stimulating CA3 axons with 3 sets of 100 stimuli delivered at 50 Hz. Statistical significance was determined 
by Mann-Whitney test or Student’s T-test. Compared to controls, offspring mice that were exposed displayed increased 
synaptic strength, a higher I/O ratio (0.17±0.02, n=11 control; 0.55±0.13, n=11 LPS; p<0.05). The paired-pulse facilitation 
(PPF) ratio in LPS exposed mice compared to controls was reduced (1.6±0.2, n=2 control; 1.1±0.0, n=7 LPS, p<0.02). 
Decreased LTP was observed in LPS exposed mice compared to saline controls (159±8.8, n=4 control; 124.9±10.7, n=5 
LPS; p<0.04). LPS exposed mice displayed increased synaptic strength that can be explained by an increase in the
probability of glutamate release from pre-synaptic fibers, as evidenced by the reduced PPF ratio. LPS exposed mice
also had lower levels of LTP compared to controls. This finding could be due to disrupted AMPA receptor trafficking in
CA1 neurons, similar to ischemia-induced impairment of LTP. These novel findings of changes in hippocampal synaptic
transmission may underlie the cognitive and behavioral deficits observed in survivors of preterm birth.

POSTER 22: Rapid Preparation of Frozen Blood for Transfusions 

John M. Lahmann, Cynthia Cruz-Sanchez, Camryn Huntley, James D. Benson, Adam Z. Higgins | School of Chemical, 
Biological and Environmental Engineering, Oregon State University 

Human erythrocytes have been successfully frozen in 40% glycerol for over fifty years. While glycerol is not inherently 
toxic, it must be removed prior to transfusion to prevent osmotic hemolysis. The current deglycerolization procedure 
requires about one hour per unit of blood, which precludes on-demand thawing of blood in emergencies. Theoretical 
predictions suggest that glycerol can be safely removed much more rapidly, in less than a minute, as long as changes in 
extracellular composition are precisely controlled. However, experimental evaluation of rapid deglycerolization procedures 
revealed much higher levels of hemolysis than expected. A review of the literature indicated that both the glycerol and 
water permeability vary with concentration and that there is substantial cell-to-cell variability in permeability values. 
Here we examine the potential for obtaining improved results by accounting for both of these issues. A concentration-
dependent glycerol permeability model was developed based on a synthesis of literature data with our own permeability 
measurements. Three-step deglycerolization procedures were mathematically optimized using this concentration-
dependent model, while also accounting for cell-to-cell variability. This approach resulted in much improved cell survival. 
Our results suggest that human erythrocytes have a broad distribution of glycerol permeability values, which must be 
accounted for when designing deglycerolization procedures.

POSTER 23: Exploring the Microbiome of Cervical Cancer through Transkingdom Networks 

Khiem Lam (Oregon State University), Jialu Hu (Oregon State University), Xiaoxi Dong (Oregon State University), Heidi 
Lyng (Institute for Cancer Research), Natalia Shulzhenko (Oregon State University), Andrey Morgun (Oregon State 
University)
Cervical cancer is the second most common cancer in women worldwide. Recently the role of microbiota in some types 
of cancer has been shown. Therefore, to understand if microbes contribute in any way to the development and progress 
of cervical cancer we investigated the cervical microbiome via analysis of 16S rRNA sequencing data. Using qPCR we 
detected bacterial DNA in 118 out of 133 samples of cervical carcinoma. However, 16s library preparation and sequencing 
was possible for only 58 samples with higher amounts of bacterial DNA. After matching our results with the Human 
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Microbiome Project, we observed that cancer samples compositionally represent a very tight cluster with its closest 
neighbors in principle coordinate analysis being samples from the vagina, stool, and skin. Overall, the alpha diversity of 
cervical cancer communities was quite low (Shannon index 3.88) compared to the healthy microbiome of other body sites. 
Furthermore, the most abundant taxa in these samples were of phyla Bacteroidetes (39%), Firmicutes (25%), Fusobacteria 
(14%), and Proteobacteria (9%). To get a better understanding of the structure of cancer bacterial communities, we have 
reconstructed a microbial covariation network. This work presents the previously unexplored microbiome of invasive 
cervical cancer. Despite its low diversity, the cervical cancer microbiome is a complex structure not limited to a few 
microbes. The analysis of transkingdom interactions are underway to reveal the place of bacteria in tumor, host, and HPV 
interactions for development of cervical cancer.

POSTER 24: Making early clinical microRNA detection a reality 

Nicholas E. Larkey, Corinne N. Brucks, Shan S. Lansing, and Sean M. Burrows | Chemistry, Oregon State University 

MicroRNAs (miRNAs) are short 22-23 nucleotide strands of RNA that post-transcriptionally regulate the expression of 
many genes. The progression of many diseases is associated with abnormal changes in miRNA expression prior to changes 
in protein levels and cell morphology. Sensitive detection of abnormal increases or decreases in the miRNA expression 
profiles holds potential for earlier clinical disease diagnostics. Current biosensors are susceptible to false signals from 
nuclease degradation that raises background signals preventing detection of low-level miRNA signal. A biosensor design 
that improves upon existing biosensors to make clinical miRNA detection a reality will be presented. The biosensor uses 
partial complementarity between a reporter and a probe strand to improve selectivity and reduce false signals when 
compared to existing biosensors. A Matlab-based computational method to develop reporter+probe biosensors for three 
cancer-related miRNAs: miR-26a-2-3p, miR-27a-5p, and miR-29b-1-5p will be covered. The spectral properties and 
sensing abilities of these miRNAs in the presence and absence of off-analytes will be discussed. Further work will focus on 
cell delivery and optimum dye pair interactions to demonstrate clinical potential.

POSTER 25: B Cells Regulate Tissue Damage During Pancreatitis 

Shannon M. Liudahl, Andrew J. Gunderson, Lisa M. Coussens | Cell, Developmental & Cancer Biology, Oregon Health & 
Science University 

Chronic pancreatitis is a significant risk factor for pancreatic ductal adenocarcinoma (PDAC); however, the molecular 
and cellular mechanism(s) underlying this risk are poorly defined. Immune cell (leukocyte) infiltration and persistence 
within chronically inflamed tissues can play a critical role in fostering development and progression of neoplasia. Given 
this, we sought to determine if leukocyte-directed programs potentiated PDAC risk. Based on our previous data revealing 
a functionally significant role for B cells and their mediators in PDAC tumor growth, we evaluated a role for B cells in 
pancreatitis. We hypothesize that B cells contribute to the initiation and/or maintenance of pancreatitis, and may be 
significant regulators of pancreatic neoplasia. Thus, we are evaluating parameters of inflammation regulated by B cells 
during the initiation, maintenance and resolution phases of acute and chronic pancreatitis in murine models.  
 
These studies are designed to reveal the temporal dynamics of leukocyte presence during discrete phases of pancreatitis and 
the roles of leukocyte- regulated pathways involved in pancreatic damage and repair. Ultimately, this research will guide 
identification of molecular targets for immunotherapeutic intervention, with the goals of more effectively treating chronic 
pancreatitis and minimizing PDAC development in patients with elevated risk.
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POSTER 26: Seasonal life-history transitions between reproduction, migration, and foraging in red-sided garter snakes: 
The role of neuropeptide Y and arginine vasotocin 

Ashley R. Lucas Lucas, A.R., Richards, D.Y., Ramirez L.M, and Lutterschmidt, D.I. | Biology, Portland State University 

Many animals exhibit seasonal changes in life-history stages, and these seasonal transitions are often accompanied by 
dramatic switches in behavior. For example, some migrating animals undergo a transition from reproductive behavior to 
feeding behavior. While the neuroendocrine mechanisms that regulate such behavioral transitions are poorly understood, 
neuropeptide Y (NPY) and arginine vasotocin (AVT) are excellent candidates: NPY regulates feeding behavior in 
all vertebrates studied to date, while brain AVT regulates reproductive behavior in many organisms. We previously 
showed that feeding male red-sided garter snakes (Thamnophis sirtalis parietalis) have more neuropeptide Y (NPY) 
immunoreactive (-ir) cells in the brain compared to non-feeding males, but no difference in arginine vasotocin (AVT) cell 
number. In this study, we asked if seasonal changes in NPY and/or AVT are concomitant with spring migration away from 
the breeding grounds, as snakes are transitioning from reproductive to foraging behavior during this time. We collected 
male and female snakes in different migratory stages during the spring and fall. Brains were processed for NPY and AVT 
immunohistochemistry and the total number of labeled cells quantified for each individual. Surprisingly, females did 
not exhibit seasonal changes in either NPY or AVT. In contrast, males had significantly more NPY-ir cells during the fall 
compared to the spring in the cortex and posterior hypothalamus, likely reflecting increased feeding behavior during the 
summer foraging period. As predicted, males had significantly more AVT-ir cells in the preoptic area and bed nucleus of 
the stria terminalis during the spring mating season compared to the fall. Neither NPY- nor AVT-ir cell number varied 
significantly with migratory status, indicating that seasonal changes in these neuropeptides are not directly related to 
migration. We then asked if the observed seasonal changes in NPY and AVT in males are related to the transition in 
behavior from courting to non-courting. Compared to courting males, non-courting males had significantly more NPY-ir 
cells in the cortex and more AVT-ir cells in the supraoptic nucleus. Collectively, our results suggest that NPY and AVT play 
a role in regulating seasonal transitions in male reproductive behavior, rather than regulating migration per se. Further, 
these data indicate that both NPY and AVT may be involved in mediating sex differences in the timing of life-history 
transitions.

POSTER 27: An ‘omics’ approach for dissecting a behavioral immune defense in Drosophila melanogaster 

Morgan Mouchka and Todd Schlenke | Biology, Reed College 

To combat parasites, hosts have evolved a plethora of immune strategies, many of which have been elucidated in the model 
organism Drosophila melanogaster using standard laboratory pathogens. The fruit fly also offers a highly tractable system 
to characterize the ecology and evolution of natural host-parasite interactions. D. melanogaster is host to a number of 
endoparasitic wasp species that routinely infect up to 80% of flies in natural populations. Wasps lay their eggs in fly body 
cavities and surviving wasp eggs complete their life cycle by consuming their fly hosts. Once infected, flies can initiate a 
cellular immune response that results in melanotic encapsulation of the egg and parasite death. However, flies can also 
employ several behavioral mechanisms to prevent and/or treat infections. For instance, female flies reduce oviposition 
rates when wasps are present, presumably foregoing immediate reproduction to find safer oviposition sites. Unlike the 
cellular immune response, however, virtually nothing is known regarding the genetic mechanisms underlying Drosophila 
behavioral immunity. To this end, we characterized the Drosophila oviposition reduction response at the genomic/
proteomic level in both nervous system and reproductive tissues. We identified hundreds of differentially expressed genes 
between control and wasp-exposed flies, including several with functions in sensory perception. While we did not find 
differences between control and wasp-exposed flies at the protein level, the corresponding proteins for many of the highest 
differentially expressed genes were not detected via mass spectrometry, perhaps suggesting that the proteins that drive the 
oviposition reduction behavior are low in abundance and fall below the detection threshold. Functional validation of the 
candidate genes identified in this study will provide a better understanding of how flies sense parasites, summarize and 
process sensory information, and subsequently alter normal reproductive activity.
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POSTER 28:  Implantable Passive Mechanism for Modifying the Transmission of Forces and Movements to Alleviate 
Symptoms of Adult Acquired Flatfoot Deformity 

Ravi Balasubramanian, Rose Newberry | Oregon State University 

Adult Acquired Flatfoot Deformity is often caused by posterior tibial tendon (PTT) dysfunction. This failure causes 
the arch to collapse and pressure to be redistributed across the plantar surface of the foot, leading to pain. A common 
treatment of the deformity is a flexor digitorum longus (FDL) tendon transfer surgery, where the damaged section of the 
PTT is excised and the FLD is run through a hole drilled in the navicular bone and sutured back onto itself. However, the 
FDL is weaker than the PTT and is unable to provide enough force to restore normal pressure distribution in the foot. In 
an effort to improve the force output of the FDL, we added a pulley for the FDL to wrap around with an artificial tendon 
leading from the pulley to the insertion of the PTT on the navicular. The FDL is sutured to an artificial tendon that goes 
around the pulley and is attached to the tibia with a bone anchor. Using OpenSim Stanford, foot models were created to 
compare force output in the FDL to the force in an artificial tendon going from the pulley to the navicular bone, and to 
compare the max flexion angle of a normal foot and a foot with the pulley surgery. Results showed that the force in the 
FDL was doubled in the artificial tendon, and max flexion in the normal foot was -40° while the pulley foot only achieved 
an angle of -19°. The pulley functions as expected to double the force and halve the range of motion.

POSTER 29: Overcoming Phenotypic Heterogeneity and Plasticity in Basal-Like Breast Cancer Through Targeting 
Adaptive Pathway Use 

Tyler Risom, Ellen Langer, Juha Rantala, Mariano Alvarez, Katie Johnson-Camacho, Carl Pelz, Nick Kendsersky, Amanda 
Esch, Koei Chin, Nicholas Wang, Paul Spellman, Andrea Califano, Joe Gray, Rosalie Sears | Oregon Health and Science 
University 

The use of small-molecule kinase inhibitors is a promising therapeutic strategy for the management of breast cancer. 
Positive responses to these agents, however, are often transient, and acquired resistance arises in the course of weeks to 
months. Recent studies have demonstrated that phenotypic plasticity in cancer cell populations can provide adaptive 
resistance to small-molecule kinase inhibitors, whereby cancer cells transition to drug-tolerant phenotypic states, reliant on 
compensatory survival and proliferative signaling pathways. Drug combinations and sequences can prevent this adaptive 
resistance to targeted therapy, however, nominating effective drug pairs is challenging. In this study, we seek to identify 
such drug combinations through first identifying single agent therapeutics that reduce phenotypic heterogeneity and 
enrich distinct cell-states with common pathway reliance. To do so, we focus on phenotypic heterogeneity in tumor-cell 
lineage-state: Using immunofluorescent staining against markers of the luminal, basal, and mesenchymal lineages, we 
combine high throughput drug-screening with high content imaging and pursue small-molecule inhibitors that reduce 
phenotypic heterogeneity and promote the accumulation of particular lineage-states in residual cell populations. We 
observe pronounced lineage-state heterogeneity in Triple-Negative tumors and Basal-Like breast cancer cell lines, and find 
that the lineage-state distributions are greatly influenced by numerous therapeutics. MEK and PI3K/mTOR inhibitors in 
particular induce robust time- and dose-dependent alterations is lineage-state distribution in residual cell populations, 
selecting for a cell population enriched in, or depleted of a basal lineage-state, respectively. Through gene expression 
profiling and master-regulator analysis of active transcriptional states in these residual cell populations we are able to 
identify compensatory pathway use. We demonstrate that combining MEK and PI3K/TOR inhibitors with agents targeting 
these compensatory pathways induces synergistic anti-proliferative effects.
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POSTER 30: Characterizing Mnx, the Mn(II)- oxidizing multicopper oxidase complex from Bacillus sp. PL-12 

Christine Romano, Mowei Zhou, Lizhi Tao, Troy Stich, Stella Song, Cristina N. Butterfield, Alice Dohnalkova, Ljiljana 
Paša-Tolić, Alexandra V. Soldatova5, Vicki Wysocki, R. David Britt, Thomas G. Spiro, and Bradley M. Tebo | Institute of 
Environmental Health, Oregon Health & Science University 

As one of the most abundant transition metals in the earth’s crust, manganese performs crucial roles in many biological 
processes and in worldwide geochemical cycling. These biogeochemical processes include Mn(II) oxidation to Mn(III) 
and Mn(IV) oxides, a reaction that can be mediated by microbes. Although bacterial Mn(II) oxidation is thought to 
be ubiquitous in nature, the process is poorly understood. To better understand biological Mn(II) oxidation, we are 
characterizing the Mnx complex, a large protein complex that is the putative Mn(II) oxidase from the microorganism 
Bacillus sp. PL-12. We show that Mnx exhibits spectroscopic features consistent with the multicopper oxidase (MCO) 
family of enzymes. MCO enzymes use redox-active copper cofactors to couple the oxidation of a metal or organic substrate 
to the four-electron reduction of dioxygen to water.  
However, Mnx differs from previously characterized MCO proteins in at least two ways. First, MCOs that act on a metal 
substrate normally mediate a one-electron oxidation whereas the Mnx complex can mediate the two-electron oxidation 
of Mn(II) to Mn(IV) oxides. Secondly, MCO proteins act as single monomers whereas Mnx is a multimeric complex 
comprised of three proteins: MnxG, MnxF, and MnxE. 
We investigate both of these distinctive characteristics of the Mnx complex. First, the mechanism of Mn(II) oxidation is 
being examined through site directed mutagenesis. Several residues have already been identified that are likely important 
for catalysis. Second, the stoichiometry of the Mnx complex has been examined through mass spectrometry. Surface 
induced collision and ion mobility mass spectrometry have established that the Mnx complex is comprised of one MnxG 
subunit with three MnxF units and three MnxE units, most likely arranged in an alternating fashion around MnxG. These 
data help characterize the mechanism of Mn(II) oxidation by Mnx and visualize the complex.

POSTER 31: Rapid Task-Related Plasticity of Spectro-Temporal Receptive Fields in the Auditory Midbrain 

Sean J. Slee and Stephen V. David | Otolaryngology, Oregon Health and Science University 

Previous research has demonstrated that auditory cortical neurons can modify their receptive fields when animals engage 
in auditory detection tasks. We tested for this form of task-related plasticity in the inferior colliculus (IC) of ferrets trained 
to detect a pure tone target in a sequence of non-overlapping noise distractors. During behavior, responses were suppressed 
at the target tone frequency in about half of IC neurons relative to the passive state. This suppression often resulted from a 
combination of a local tuning change and a global change in overall excitability. Local and global suppression were stronger 
when the target frequency was aligned to neuronal best frequency. Local suppression in IC was indistinguishable from that 
described previously in auditory cortex while global suppression was unique to IC. The results demonstrate that engaging 
in an auditory task can change selectivity for task-relevant features in the midbrain, an area where these effects have not 
been reported previously.

POSTER 32: In vivo modulation of alpha-synuclein aggregation: a window into Parkinson’s Disease

KJ Spinelli, VR Osterberg, LJ Weston, CK Meshul, A Soumyanath, VK Unni | Neurology, OHSU 

Synucleinopathies, including Parkinson’s Disease and Dementia with Lewy Bodies, are characterized by the presence 
of Lewy Bodies containing aggregated alpha-synuclein protein in the brain. Many questions remain as to how alpha-
synuclein, which is normally a soluble, presynaptic protein, morphs into the large somatic aggregates that are associated 
with cellular dysfunction and neurodegeneration. One key question that remains unanswered is how phosphorylation 
of alpha-synuclein influences aggregation and toxicity. We use cranial window-based multi-photon imaging to track 
aggregates in vivo, in transgenic mouse models of disease. Using Fluorescence Recovery After Photobleaching (FRAP), we 
are able to measure aggregation dynamics at individual cortical presynaptic terminals and cell bodies in the living mouse 
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brain. In mice that overexpress human GFP-tagged alpha-synuclein (Syn-GFP), we discovered an immobile, aggregated 
pool of Syn-GFP specifically at presynaptic terminals, which is also serine-129 phosphorylated (S129-P) and resistant to 
Proteinase-K digestion. Mice on a diet containing the curry spice curcumin show modulation of S129-P and improved 
motor behavior, but no change in the FRAP-immobile fraction. Current studies underway investigate how manipulating 
phosphorylation by endogenous kinases affects S129-P and Syn-GFP aggregation in vivo. Results of this research will 
answer the question of whether phosphorylation promotes or inhibits aggregation in the living brain, and will potentially 
inform human disease modifying therapies.

POSTER 33: Cosmetic foundation rheology 

Uraanbileg Daalkhaijav, Aarushi Srivastava, Travis W. Walker | CBEE, Oregon State University 

Cosmetic foundations in some form or another have been used throughout history to help moisturize and protect the 
skin, as well as provide desirable color and finish to our faces. From the thousands of products that the cosmetics industry 
has brought to market, many foundations that endure can credit their success to how the client perceives the product to 
act once it is applied. Thus, “skin feel” during application and as it sits on the skin is a crucial parameter to consider when 
evaluating any cosmetic product.  
Rheological measurements of cosmetic products allow us to translate the qualitative properties of good skin feel to 
quantitative evaluation of how the material responds to stress and strain. All of the foundations had a high viscosity at 
storage conditions for formula stability, and they all quickly shear thinned for ease of application. Foundations that were 
marketed as natural or dewy finish had a low yield stress (~ 5 Pa) and contained higher amount of emollients, while 
those products marketed as matte finish or for oily skin had a high yield stress (~ 20 Pa), caused by fillers like clay and 
talc. Foundations were stable throughout normal storage and use temperature ranges, but several oil-control or matte 
formulations experienced drastic changes in its look and feel as a result of exposure to higher temperatures. These tests 
highlighted how the formula viscosity can be a misleading metric for skin feel, since flow characteristics of the foundations 
are essentially the same. The foundation yield stress should be used to guide the choice of container and applicator type, 
while temperature-sweep tests should be used to predict formula stability under extreme use and storage conditions. These 
properties are just some of the many metrics used consciously or subconsciously by people to evaluate the value of these 
products.

POSTER 34: Stabilization and Reversible Inactivation of Vaccines by Silica Coating 

Kenneth Stedman, James Laidler, Anant Kumar, M. Rodney Pitman | StoneStable, Inc. and Portland State University 

Background: Up to 50% of vaccines are spoiled during transport due to breaks in the “”cold chain””. This severely limits 
delivery of vaccines to the people who need it most. 
Material and Methods: We have developed very mild, cheap, and reversible silica-coating technology that stabilizes viruses 
to environmental extremes. We have tested 5 viruses for reversible silica-coating to date, the large naked bacteriophage 
T4, the medium sized bacteriophage PRD1 with an internal lipid membrane, the small naked bacteriophage ØX174, one 
archaeal virus, SSV9, and the large enveloped animal virus Vaccinia. Drying studies were performed for up to 2 months 
at ca. 250 mbar. Experiments with influenza and Yellow Fever vaccines are ongoing. Future experiments include HIV and 
Chickungunya vaccines. 
Results: To date we have reversibly coated 4 extremely diverse viruses in silica, both naked and enveloped, small and large. 
Curiously we found that the bacterial virus PRD1 is resistant to silica-coating. In all cases tested, silica coating provides 
spectacular increases in stability to drying. We have also shown that silica-coated vaccines elicit a robust specific CD-8 
positive T-cell dependent immune response on injection into mice. This immune response is induced without previously 
removing the silica coating, it dissolves in vivo without any evident toxicity. Silica coating appears to avoid humoral 
immunity with silica-coated viruses being cloaked from antibody interactions yet preferentially taken up by antigen-
presenting T-cells. 
Conclusion: Reversible silica coating provides a potentially revolutionary platform for vaccine formulation. In the 
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best circumstances, this coating could completely eliminate the need for refrigerated transportation and storage. In the 
worst circumstances temporary excursions from the “”cold chain”” would not cause vaccine spoilage and wastage. This 
technology could save millions of lives at lower cost by providing access to vaccines to the people that need them the most.

POSTER 35: Regulation of genomic Myc binding by Pin1 in serum-stimulated fibroblasts 

Yulong Su, Xiaoyan Wang, Carl Pelz, Soren Impey, Rosalie Sears | Cancer Biology,  OHSU 

The transcription factor Myc’s induction of its pro-oncogenic target genes is regulated by Serine62 (S62) phosphorylation 
and the Pin1 prolyl-isomerase, where pS62-Myc is isomerized at Proline63 by Pin1 and this facilitates its recruitment to 
select target gene promoters. It is also known that Myc is an early serum response gene that controls cellular transition 
from quiescence to proliferation. In order to examine the global effects of Pin1 on Myc activity, we have performed 
unbiased genome-wide RNA-seq and ChIP-seq for Myc in primary murine embryo fibroblasts (MEFs) derived from 
Pin1 wild-type and knockout mice. The MEFs were serum starved for 72 hours and serum stimulated for 4 hours. 
Through RNA-seq we have observed a striking blunting of serum responsive genes in the Pin1 null cells. From our highly 
reproducible ChIP-seq data (6719 regions, IDR<0.1, Pin1 wild-type, stimulated), we found that both the number and 
magnitude of Myc DNA binding peaks were reduced in the null cells in genes showing reduced serum response. Using 
Gene Ontology (GO) tools, we found opposing pathway-enrichments for Myc binding in null versus wild-type cells, with 
prone proliferation and migration in wild-type cells. Furthermore, binding motif analysis of Myc-binding sites suggested 
a stronger enrichment of canonical E-box motif (CACGTG) in wild-type cells over null cells. In summary, our study 
suggested a key role that Pin1 plays in Myc global binding activity.

POSTER 36: Role of transcription factor B2 (TFB2) in hyperthermophilic archaeon Pyrococcus furiosus 

Farshid Taghizadeh, Dr. Michael S. Bartlett | Biology, Portland State University 

Pyrococcus furiosus is a hyperthermophilic archaeon with optimum temperature for growth of 100°C. Archaea are 
closely related to eukarya at the level of their gene expression machinery. Gene expression starts when the enzyme 
RNA polymerase interacts with DNA and begins RNA synthesis. To find the start of a gene, archaeal RNA polymerase 
needs transcription factor TATA Binding Protein (TBP) and Transcription Factor B (TFB). Pyrococcus furiosus has two 
types of TFB: TFB1 and TFB2. Both proteins are members of the TFIIB family of transcription factors, which are highly 
conserved from archaea to eukarya. Since the TFB1 amino acid sequence most closely resembles the consensus TFB 
sequence, we assume that it is the central TFB for the cell, and therefore essential for cell survival. On the other hand 
the TFB2 amino acid sequence is significantly different from the consensus TFB sequence, suggesting a specialized, and 
potentially dispensable function in the cell. The expression of TFB2 messenger RNA increases upon heat stress condition, 
but the actual role of the TFB2 polypeptide in physiology of living cells is unknown. As the first step in defining the role 
of TFB2, we deleted its gene from the genome of P. furiosus to see if it’s essential for survival. This was accomplished as 
follows. Recombinant DNA was made using Gibson Assembly technique. This DNA, which included a selection marker for 
ability to synthesize uracil, was used to transform Pyrococcus furiosus strain ‘COM1’. Uracil prototrophs were selected on 
growth medium lacking uracil, and the deletion of the target gene was confirmed using PCR. This project showed that the 
TFB2 gene is not necessary for cell survival. However, mutants are more sensitive to oxygen than COM1. This finding is 
consistent with the fact that P. furiosus is more resistant to oxygen than other anaerobic archaea.

POSTER 37: Introducing a Green Material in Soft Robot Design 

Steph J. Walker, Yigit Menguc, Materials Science | Oregon State University 

We present the use of poly(glycerol sebacate) with calcium carbonate (PGS-CaCO3) as a green elastomer alternative for 
use in soft robotics. PGS has been previously shown to degrade readily in the environment or in the body and removes the 
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need for retrieval commonly seen in other robot designs. Green materials in soft robotics leverage the innate advantages 
of rapid fabrication and safe disposability. To our knowledge this is the first study of PGS in a soft robotics context, despite 
proven utility of PGS as a tough biodegradable elastomer in tissue engineering research. Our PGS-CaCO3 synthesis is 
accessible and relatively safe for roboticists in comparison with the creation of other elastomers from their raw materials. 
The chemicals used (sebacic acid and glycerol in a 1:1 molar ratio with 1% calcium carbonate) are non-hazardous, 
readily available and inexpensive. We combined PGS with calcium carbonate to improve elongation and toughness of the 
elastomer. The three chemicals are stirred together at 120 ºC under 100 ml/min nitrogen flow for 24 hours, poured onto 
a PTFE coated baking pan liner and cured at 140 ºC under 12 inHg in a vacuum oven for 18-19 hours. PGS-CaCO3’s 
maximum elongation at break for a 3 mm thick film was approximately 350%. We made a sandwiched pneumatic actuator 
and an accordion style pneumatic actuator with PGS-CaCO3 to showcase its potential use in soft robotics. These robots 
were actuated with air pressure at 10 psi. PGS-CaCO3’s strength, elasticity, biodegradability and chemical safety make it 
a desirable option for roboticists looking to expand into green materials and sustainable projects. PGS-CaCO3 may also 
prove a potential green alternative beyond tissue scaffolds and robotics – into ubiquitous environmental and infrastructure 
sensing and even exoplanetary exploration.

POSTER 38: Lysosomal abnormality in primary oligodendrocytes from twi-5J and twitcher murine models of Krabbe 
disease 

Marie X Wang, Gregory B Potter, Magdalena A Petryniak  | Pediatric department, neuroscience section, Oregon 
Health and Science University 

Krabbe disease, also known as globoid cell leukodystrophy, is caused by loss of function of the lysosomal enzyme 
galactosylceramidase (GALC). The disorder is characterized by neuroinflammation, dysmyelination, and axonal 
degeneration. The cellular mechanism by which GALC causes disease pathology is unclear, but accumulation of GALC 
metabolites, enriched in myelinating cells of the nervous system, could be responsible. To investigate the cellular defects 
caused by GALC dysfunction, we analyzed subcellular organelles of primary oligodendrocytes cultured from two 
mouse models of Krabbe disease, twitcher and twitcher-5J (twi-5J). Both of these mice lack GALC activity, but unlike 
twi, twi-5J express a mutant GALC (GALC^E130K). Immunostaining for PLP and MBP on primary cultures indicated 
that membrane extension and oligodendrocyte differentiation was comparable between twi-5J and wildtype cells. Since 
GALC^E130K is predicted to be a misfolded protein, we used immunohistochemistry to investigate the trafficking of 
GALC^E130K through the endomembrane system in twi-5J oligodendroglia and compared it to GALC expression 
in wildtype cells. While GALC^E130K expression co-localized with LAMP-1/2, we noticed aberrant (tubular-like) 
expression of these lysosomal proteins in twi-5J cells compared to wildtype without significant changes of PLP expression. 
Similar observation was made in primary twitcher oligodendrocytes, suggesting this abnormality is not due to misfolded 
GALC^E130K. Furthermore, labeling of other endomembrane structures, including Golgi and ER, was comparable to 
wildtype. The tubular expression pattern could indicate lysosomal fusion or swelling, and the mechanism of this remains to 
be determined. We speculate that accumulation of psychosine, which we found to be elevated in both primary twi-5J and 
twitcher oligodendrocytes, could contribute to the lysosomal abnormality. Elucidating the effects of lysosomal abnormality 
on oligodendrocyte function will be important to further our understanding of Krabbe disease pathophysiology.

POSTER 39: Dried Urine Mercury Stability and Quantification Using a Direct Mercury Analyzer 

Theodore Zava, David Zava, ZRT Laboratory 

Mercury is a bio-accumulative heavy metal that has a long half-life in the body. It accumulates in many organs, including 
brain and kidney tissue, and can also cross the placenta during pregnancy. Urinary mercury analysis is useful for 
determining exposure to inorganic or elemental mercury, but is subject to analytical challenges such as sample stability and 
instrument memory effects. Furthermore, urine samples often require addition of a preservative to prevent adsorption and 
transpiration of mercury in collection vessels, which in turn may dilute, contaminate, or interfere with analysis. Therefore, 
the use of liquid urine for measuring patient mercury levels is not ideal. 
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Our study investigated the use of urine dried on filter paper as an alternative to liquid urine samples for mercury analysis. 
We compared the stability of mercury in dried and liquid urine samples left at room temperature using a DMA-80 direct 
mercury analyzer, and discovered that urine dried on filter paper is the optimal sample form for mercury detection and 
measurement. The dried urine samples presented with increased sample stability without the need for preservatives, 
minimal storage space requirements, and ease of sample collection for patients. The use of a direct mercury analyzer for 
analysis of dried urine samples eliminates long instrument washout times, requires no extraction or digestion steps, and 
allows for direct combustion of solid samples. The ability to collect, ship, and easily preserve samples by collection on filter 
paper will have enormous benefit in the detection, treatment, and prevention of mercury exposure.”

POSTER 40: Quantitative protein labeling of the HER2 cancer signaling pathway for high-resolution
microscopy

Allison Solanki, Xiaolin Nan, Summer L. Gibbs | Biomedical Engineering, Oregon Health and Science University

Despite the development of promising targeted cancer therapeutics, many treatments have limited efficacy in patients 
over time. Often this is due to the ability of aberrant signaling pathways to circumvent drug-induced roadblocks. In most 
cases, this complex reorganization remains unresolved at the single-molecule level because of the inherent difficulty 
in visualizing individual proteins in situ. Multispectral superresolution microscopy (MSSRM), an extension of single-
molecule superresolution microscopy (SRM), where up to 20 proteins in a single pathway may be tagged with distinct 
fluorophores and imaged at the nanoscale, provides a unique opportunity to obtain both structural and temporal protein 
information while preserving spatial integrity in cells and tissues. However, MSSRM relies on the ability to site-specifically 
tag individual protein units with a fluorophore in a controlled manner. Few studies have quantified the efficiency and 
utility of different protein affinity tags (e.g. whole IgG, antibody fragments, nanobodies, affibodies, aptamers), particularly 
when multiple targets must be labeled within close proximity. In the current work, HER2, a transmembrane protein 
overexpressed in approximately 25% of all breast cancer, is used as a model system for quantitative protein labeling studies 
in live and fixed cells. By engineering HER2 monomer units with genetically encoded fluorescent protein (FP) tags, we are 
conducting co-localization studies to screen potential affinity tags of varied size for use in quantitative MSSRM. These
techniques will also be applied to live-cell imaging, and offer the possibility for quantitative protein labeling in high-
resolution microscopy including SRM and electron microscopy.

POSTER A: Impact of the graduate programs in the OHSU Division of Management on healthcare

Ron Sakaguchi, Jessica Walter, Steve Kinder, Niki Steckler, Jim Huntzicker | Division of Management, OHSU

The job outlook for medical and health services managers is expected to increase much faster than the national average rate 
through 2022, with 40% of positions in healthcare management requiring post-baccalaureate education (30% requiring a 
master’s level degree). The need for workers in healthcare and in management are expected to increase faster in Oregon 
than average (20.2% and 16.1%, respectively, compared to a 15.4% increase overall) through 2022.  
The OHSU Division of Management is poised to address this need by developing passionate healthcare leaders through 
three graduate level programs for healthcare professionals.  
 
Since the launch of the OHSU-PSU Healthcare MBA in 2008, 136 students have completed the program. Career 
advancement was reported by 73% of students from the time they started the program. Over 25 capstone projects, 
sponsored by the major health systems in Oregon and Southwest Washington and smaller non-profit organizations, 
have been completed. Our graduate students in the M.S. and MBA programs provided the workforce for the capstone 
projects, working in teams of 4-5 students for six months with a faculty advisor. Projects have ranged from strategy and 
business development for small, non-profit community health programs, to planning for new ventures in large healthcare 
enterprises. Criteria for adoption and implementation of recommendations from the capstone projects will be discussed. 
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These criteria could form a foundation for predicting success of innovation projects within enterprise organizations.

POSTER B: Meeting the Needs of Employers and Students through Hands-On Biotechnology Training

Carla Moentenich, Dr. Kendra Hill | Portland Community College

Portland Community College offers a Bioscience Technology program that meets the needs of both employers and students 
through hands-on biotechnology training. Our program provides trained employees to all industry sectors. This year 
graduates are placed at Intel, Revmedx, Biotronik, OHSU, Pacific Foods, and Antech Diagnostics. Program coursework 
leads to the professional competence that employers value. Each week students spend over 15 hours a week in the lab 
preparing laboratory solutions, maintaining equipment, documenting their experiments, and performing techniques such 
as DNA cloning, cell culture, and protein purification. The program emphasizes Quality Systems and maintains a strong 
connection with local industry. Come see what Portland Community College has to offer!

POSTER C: SBIR/STTR Phase I, Phase II, and Fast-track Application Support Program (Phase 0)

Jonathan Jubera, Lydia Marsalli, and Mark Brady | Oregon Clinical & Translational Research Institute, Oregon Health & 
Science University & Business Oregon

Business Oregon has joined forces with the Biomedical Innovation Program (BIP) at Oregon Health & Science University 
to help Oregon small businesses access National Institutes of Health (NIH) funding through successful Small Business 
Innovation Research (SBIR) and Small Business Technology Transfer (STTR) grant applications. This program is intended 
for businesses that are pursuing healthcare-related innovations and technologies.  
The Phase 0 program provides expert reviews of draft SBIR/STTR grant proposals, a process that improves an application’s 
competitiveness and the chances of funding. Phase 0 awardees will receive $1,275 to pay for three written critiques of their 
Phase I, Phase II or Fast-track proposal. These reviews will come from senior OHSU researchers and/or members of the 
bioscience and business communities. Awardees can select their own reviewers, or BIP staff can help choose individuals 
with SBIR/STTR program experience and subject matter expertise (BIP/Business Oregon must approve awardee-selected 
reviewers). Reviewers sign confidentiality agreements prior to their work on an awardee’s SBIR/STTR application.  
The first “review” can be an advisory meeting with a reviewer or mentor. 
Grant review benefits include:

• Strategic advice from experienced translational scientists
• Writing guidance and feedback on grant structure based on NIH criteria 
• Connections with potential scientific consultants or advisors
• Recommendations for additional preliminary studies or data analysis
• Identification of application weaknesses prior to federal submission 

Applicants can request up to $3,725 for SBIR/STTR grant application preparation services in addition to the $1,275 
awarded for the services of the three reviewers. Examples of allowable expenses include:

• Biostatistics design support
• Business plan assistance
• Consultant or mentor services for preparation of the SBIR/STTR proposal, including grant writing or graphic design 

services
• Preliminary data preparation or analysis
• Patent and intellectual property analysis
• OHSU Research Cores and Shared Resources

POSTER D: i-Corps Program

Ron Sakaguchi | Division of Management, OHSU

Abstract available during the session.



From concept to marketplace
Tap into funding, mentors and investment opportunities

ONAMI’s commercialization program provides gap funding and business 
counsel to benefi t Oregon startups and small businesses teamed with 
academic researchers and affi liated core facilities.

HAVE A GREAT IDEA? Apply for up to $250,000 in gap funding to bring it
to market. We can help you transform your concept into a viable business.

NEED SOME ADVICE? Collaborate with our entrepreneurs-in-residence; 
seasoned, successful business executives.

ARE YOU AN EARLY STAGE INVESTOR? Ask us about ONAMI’s Portfolio of 
companies in biotech, health care, water, energy, and advanced materials.

» For more information, visit our website 
www.ONAMI.us or email or call 
Jay Lindquist, Commercialization Director: 
jlindquist@onami.us or 503-522-7031
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