Supervised Research for Juniors & Seniors Summer and Fall 2008, Spring 2009

University at Albany
1400 Washington Avenue
Albany NY 12222

Biological Sciences

MinK-related peptides (MiRPs) function as accessayunits of ion channels. MiRP1 assembles witle{iorming Kv4 or HCN
subunits and forms native voltage-gated Ito patasshannel complexes or If and lh cation chanoehglexes in heart and
brain. Missense mutations in MiRP1 are associafédinherited and drug-induced arrhythmias in hum&fie shall investigate
how MiRP1 interacts with Kv4 and HCN subunits asrti&e membrane and determine the location and dacpstructure of the
MiRP1 transmembrane segment. We combine the B#tetdd mutagenesis and two-electrode voltage clkaeimiques to
elucidate structure-function of ion channel compkex

Bio, Biochem majors; Pre-requisite Molecular Bitydents interested in Med/Grad school [10 hrs/week]
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We are examining the biochemical and biophysicapprties of a number of enzymes involved in theiirepf DNA damage.
Structure/function studies on these enzymes ingdlive rational design of site-directed mutantseraluation of their structures
and activities using biochemical and structurathods. We are also using genetic techniques ty stuttw DNA repair system
that operates on non-canonical purine nucleotides

Fall 2008/Spring 2009 Juniors with a strong comneitintoward pursuing graduate studies in moleculaidgy and
biochemistry. Course prerequisites: Bio 212, Bionh&lole Bio, Organic Chem, Physical Chem. Studeiitssuperior computer
skills are especially encouraged to apply. [L0-sMveek to lab work and should be willing to deaitkeast one year to the
project.]
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Research in the Gonder Lab focuses on how pattémpsnetic diversity among different human and @tienpopulations have
been influenced by variation in behavior, demogyagrid geographical distribution. In particular, @@mpare levels and patterns
of extant genetic variation among non-human prisated diverse modern humans to understand thetmrauy forces
(mutation, migration, drift, selection) that shap®l maintain genetic variation in contemporary pajians. Our research
combines fieldwork in Africa with laboratory analy®f genetic data. Ongoing projects include infgrthe genetic history of
chimpanzees across Africa and understanding thetigdvasis of differences in disease resistancesasdeptibility among
human and primate populations.
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Biology, Human Biology, Anthropology, A strong bgrdund in basic biology, molecular biology and giree
Preference will be given to students with an irgere attending graduate or medical school [10 tws¢ék Commitment of two
semesters]
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Students in my laboratory use the fruit fly Drositgimelanogaster, to study (1 ) how early expereaitects development of
complex behaviors (especially courtship), (2) dffexf toxins such as lead on development of belnasia (3) dynamic
organization of behavior.

Sincere interest in development, ecology and/amahbehavior. [10-15 hrs/week, daily basis, attéatnimeetings, at least three
semester commitment.]
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Research involves the determination of the impaftand use such as urban sprawl on ecosystemsg;arly aquatic
ecosystems.Kleppel has 1-5 undergraduate reseangbeking in his laboratory each year. Past prejéetve included: The
effect of roads and traffic and wetland ecosystéme projects); Differential effects of developmeiyle (suburbs, small

towns) on wetland and stream ecosystems (five pig)j®etection of genetic damage in fishes exptsednoff from different
types of urban systems (one project); Wildlife @ors in an urban wilderness preserve.

Bio 212; a course in ecology or field biology isttable. Must be available for 1-2 weeks of fielokkvin the summer.
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Branching morphogenesis is a process requirechéodévelopment of many organs, including breasstpte, lung, kidney, and
salivary glands. Our laboratory investigates mdicmechanisms controlling branching morphogenesiisg the salivary gland
as a model system, which will lead to new stratefpe tissue engineering and regeneration. We wdeaular and cell biology
techniques to profile gene expression during dgrakmnt in vivo and in 3D cell and organ culture medmd, to identify roles for
proteins in developmental processes, we use siRibdkdown and other techniques. To monitor tempamndl spatial changes
in cells and molecules in live 2D and 3D culturedwig, we use state of the art confocal imagindifies.

Students should have a strong interest in celldgg) developmental biology, imaging, or image pssagy. Preference will be
given to students considering graduate, medicatjental school. [10+ hrs/week in the lab and bdinglto commit to 2
semesters; Attendance and participation in weelthyrheeting is also required.]
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Our lab is interested in elucidating the genetid amolecular basis through which a particular RNAdimg protein governs
multiple mRNA targets in order to control many ist cellular processes during C. elegans “wornthgme development. We
focus on GLD-1, a Maxi-KH domain containing RNA bing protein that acts during essentially all stkageC. elegans germline
development from germline stem cells to mature dameénterestingly, genetic elimination of gld-luses a germline tumor,
suggesting that mis-regulation of certain mRNA ¢dsdeads to tumor formation. We have demonstriizdGLD-1 represses
the translation of mMRNA targets and have receutigntified over 100 GLD-1 mRNA targets with micraaristudies. We are
currently investigating (i) how GLD-1 specificallgcognizes its mMRNA targets (ii) how GLD-1 represtie translation after
binding to its targets (iii) the function of GLDfiRNA targets during C. elegans germline development

Juniors with a strong commitment toward pursuingdyrate studies in molecular and developmental bipknd biochemistry.
Bio or Biochem majors. Course Pre-requisites: Bl@ 2Co-requisites: Bio 365 and Bio 312. [10+ hrsékeand at least 1 full
year]
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RNA molecules play a vital regulatory role in tindig organisms. We are interested in the structisieding and dynamics of
RNA molecules by various biochemical and biophylsicathods. One major direction of our researcl imvestigate RNA
misfolding and alternative RNA folding. Anothertsstudy the constraints for intramolecular tegtiateractions. An
undergraduate researcher will use thermal meltjebelectrophoresis and chemical probing to sthégé problems.

Biology, Chemistry or Physics majors who have ta&@chem, Mole Bio, Two Chem courses and 2 labsass [3 credits or 10
hrs/week; 2 semesters preferred]
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In my laboratory we use the fruit fly, Drosophil&l@nogaster, to address questions concerning thetmn of immune system
function, the evolution of pathogen virulence, amdagenomic sexual conflict. Current projects ua® 1) detailing the potential
costs of immune system maintenance and deploygetjaluating virulence mechanisms in the pathageacterium
Pseudomonas aeruginosa and their interaction tétbtosophila immune system, 3) surveying ‘natpedhogens’ of
Drosophila populations, and 4) examining how irttcals sexual conflict shapes patterns of gene esipressing full-genome
microarrays, how it may impact population fitheasl Aow it may act to maintain genetic variation.

Pre-requisite Genetics; Bio or Anthropology Majokdotivated, bright students interested in sciead learning more about
genetics, evolution, and pathogen-host interactifi@hrs/week (negotiable) for 2 semesters]
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We are investigating how Fis (Factor for -Invers@timulation), a DNA- binding protein in Escheriatdoli, functions to regulate
a number of different biological processes. Sdymateins have recently been identified in E. edtiose expression is regulated
by the Fis protein. We would like to understandrimdecular mechanisms by which Fis regulates thgiression. Fis itself is
subject to an interesting regulatory pattern. Highly expressedduring early logarithmic growttagé and is repressed during
late-logarithmic and stationary growth phases. danstand the molecular mechanisms involved impthisess, we are currently
investigating DNA sequences and DNA-binding pmgenvolved in the transcriptional regulation o Fi

Qualifications: Juniors with a strong interest inocular Biology and who have taken Bio 212 andamecurrently taking
either Bio 312 or Bio 365. [At least 1 year comment.]
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Our research focuses on understanding and coutiteydice disruptive effects of habitat fragmentatan natural communities.
We are engaged in experimental studies of forgstneration, in which we examine plant growth, repidion, and seed
dispersal in relation to the spatial characteraffitats. Student researchers will assist with feeldsey and mapping, greenhouse
and field propagation, and computer-assisted debysis.

Experience or courses in Ecology or Field Biologht.least 10 hrs/ week in the lab & at field reselasites & attend weekly lab
meetings.]
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My lab studies developmental programmed cell deatipoptosis in the developing Drosophila eye. Tigples in our studies
include:classical and molecular genetics, immurtobtlgemistry, cell biology, and morphology of deyeta tissue, microarray
analysis, biochemistry, and molecular biology.

SPRING 2009 Sophomores, juniors, or seniorgested in pursuing research as a career. Studdnisld have a strong
foundation in cell biology, genetics, or developmght least one year in the lab and 10 hrs/week]
1# "

$ &

& *#
We are investigating how connections develop betvike eye and the brain in zebrafish, which haar@enbryos. Specifically,
we study the formation of the retinotopic map ameliole of activity in stabilizing synapses to giear the map.We use time-
lapse imaging to watch retinal arbors form, afédreling single cells with a fluorescent dye andrptaologically manipulating
signaling pathways, or alternatively using expra@ssiectors to express Green Fluorescent Protegufttsa target protein to be
manipulated. Involves DNA injection into eggs, noiscopy for screening and imaging, and computetyaizabf images of arbors.

Prefer Sophomores or Juniors with a strong commitrt@wvard pursuing graduate studies in neurosciebcg will accept
dedicated premed students. Suggested Course pisitequCell Biology, Physiology, Neurobiology oistblogy. Students with
superior computer skills are encouraged to apply@-[L.2 hrs/week lab work and at least two semestettse project.]
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We create and apply molecular devices to understaddcontrol biological processes in vivo and ial tane. A general strategy
employed is to figure out fundamental questiondisgeases-related situations, in particular caneénaal infection, and to
approach them in a facile experimental vehiclehsagbacteria, yeast, or mammalian cell culturseRech projects focus on
two key biological processes that occur in a regujasuccession: cellular signaling and transasipttontrol. One set of
molecular devices being developed is RNA-basedertagand aptamers, from which, self-assemblingasuplecular aggregates
and synthetic gene circuits are generated andtosgddy and modulate protein functions. Undergadelyprojects will be defined
and negotiated according to student’s interestagutidide.

Bio, Biochem or Chemistry, majors preferred At temunior, seniors preferred, w/ at least a “B” erage and an avid interest
in pursuing graduate studies in molecular biolo§yudents in the honors program are welcome. Copmsequisites: Bio 212,
Bio 365, Bio 425 and some lab research experigiftdeast 15hr/week blocks of 4-5hours); one yéao(semesters), two years
preferable for juniors. Writing intensive versidd802/49927) preferred in the second semester.]
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We study how the molecular composition of the dyébston changes in growing axons during developraadtin response to
trauma. We hope this knowledge can be used to wepite brain's ability to recover from injury aresist degenerative diseases.
In our research, we use the frog, Xenopus la&eisause its embryos are great for studying eadgldpment and because its
optic nerve and spinal cord can regenerate.

Sophomores or juniors with a sincere interest inrnecience and who have some knowledge of eithidsiokogy, molecular
genetics, or biochemistry. Students should brirtg thiem an inquisitive mind and an attention fotalleBecause my aim is to
help students formulate and answer a good sciergifestion, this effort takes time. [At least 18/veek for 1 year.]
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We study the structure-function relationship oftagke-gated sodium channels. We combine site-datent¢gagenesis and
computation modeling approaches. In our researehyse various bioactive ligands including chantethers and activators as
tools to probe the structure of the sodium chapeaineation pathway.

Bio Major; Pre-requisites: Genetics & Cell Biojustents interested in molecular bio or medical s¢Hipd hrs/week over 2
semesters]

Chemistry Department
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Our main objective is to understand the moleculactmanisms by which normally soluble proteins undguigase transformations
that lead to disease. We determine the mecharigmaich genetic mutations and chemical modifiaagiof the crystallin
proteins in the eye lens, lead to a variety ofreata (genetic and age-onset opacities, respegtivdle have recently begun
examining how genetic mutations in the protein niljlo@n the trabecular meshwork of the eye, leaddme forms of glaucoma.
Based on available genetic and epidemiological, de¢aexamine recombinant native and mutant protispropose molecular
mechanisms relating the observed pathology (or gtype) to altered molecular interactions of thet@ires due to the mutation.
Students will be involved in protein expressioniification and structure-function-mechanism studissg a number of
biochemical and spectroscopic techniques.

Bio, Chem or Biochem majors; Pre-requisites: Clstrgicourses (especially physical or biophysicamistry) would be a plus;
prior lab experience required. Students interestegraduate school and medical school, are welcdviativated students
interested in interdisciplinary research are espdlgiwelcome. Prior experience in interdisciplinaigsearch, a definite plus. [6-
10 hrs/week 2 semesters encouraged based on parfoenand mutual discussion]
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Students have successfully contributed to the d@weént of anti-tuberculosis agents by preparindogseof lead compounds
for in vitro and animal trials. This work has leadthe identification of a novel anti-tuberculousigl target, fatty acid synthase |
(FASI). We are currently working to overexpress FASE. coli to determine the mechanism of actibthese agents. In related
work we are expressing the product of the phoS$it gé tuberculosis, a potent antigen, for useMEMS device for the
detection of tuberculosis infection. Lastly, we davvery active program on the design of synttgdites to express unique
proteins for use as molecular wires in microeledtr®. This work involves molecular biology, spestopy, and materials
science. We are currently studying the use of tdesegner proteins as templates for gold nanovarexptical antennae.

Organic Chemistry is a pre- or corequisite. [At $&8 hrs/week, more time is preferable.]
Physics
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Our laboratory investigates mechanisms by whictogtdhormones produce effects to mediate beha®esearch topics include
steroid hormones' effects on social behavior, aff@exiety, depression, stress), learning and mgnaaidiction, and
neuroprotection. Mechanisms investigated includmas via intracellular steroid receptors, neunagraitters, and 2nd messenger
substrates. Students will have the opportunitgrigage in hands-on research utilizing animal moaletistechniques of behavioral
neuroscience. More information is available afp#twvww.albany.edu/~cafrye/

Students with a strong background and/or intenestiopsychology and/or neuroscience. Course prasigs: PSY 214 (Intro to
Biopsychology) or BIO 341 (Neurobiology). Studemits superior teamwork skills are especially en@ged to apply. Students
may register for Independent Study course credgiotogy or Psychology. [Students should be abldeiwote 10+ hrs/week to
lab work and be willing to spend at least one yeathe project. Students are required to attendeakly lab meeting and to
present research each semester. |

School of Public Health
One University Place East Campus
Rensselaer, NY 12144-2345

Institutute Health & Environment
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Projects employ the in vitro brain slice used injooction with a number of electrophysiologicalatiation and recording
techniques or single cell studies utilizing flowt@yetry. The broad topics are the mechanisms ofilegeandmemory, the
effects of environmental toxins on central nerveystem activityand the biophysical/pharmacologpraberties of
neurotransmitter receptors (particularly excitatanyino acid and opiate receptors). There is coralidecrossover between these
broad topics and they are unified by intereshaunderlying role of synaptic activity in thesegypiblogical and
pathophysiologicalprocesses. The student will gaivorking knowledge of a range of experimental tégphes and become
familiar with synaptic pharmacology and functionilstearning basic laboratory and scientific repariting protocols.

Willing to work with animals; outside reading [Mimum 9 hrs/week --a block of 4-5 hours each expatime

Nanoscale Science & Engineering
255 Fuller Road
Albany NY 12203
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Dr. Bergkvist's research interests involve theafd@ological systems to fabricate nanoscale stmest, also known as
"bionanofabrication.” By taking advantage of nallyraccurring biological structures such a two dimmnal self-assembled
protein crystals and viral components, his reseaitis to create multi-functional nanohybrid matierend structures. His
research involve surface science, colloidal chewisanoparticle synthesis and biochemistry. Tlaeas combine and allows
development of novel bionanofabrication techniqusiag a range of materials and biological templdbesBergkvist is also
interested in fundamental biological problems saslself-assembly and cell/cell-cell/surface intéoas where various surface
modification techniques and surface chemistry imisimation with nanofabrication techniques is useddntrol the spatial
patterning of biological molecules for fundamemtsdearch or practical incorporation in functionahadevices.

Juniors or Seniors with a strong interest in scieand cross-disciplinary research. Course PreR&gneral Bio/Chem courses.
Bio. and Chem. lab experience i.e., Bio 367, ChthR3ys chem. lab or other similar bio./chem labrseu Students with hand-
on laboratory skills are encouraged to apply. Catitsupervisor for more detail. [9 hrs/week in labrk and at least 6-12
month]
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We are interested in developing methods to studipbical processes at the nano- and micro-scalstidy these systems, we
focus on the development of biosensors and noedbdical detection technologies. Beyond our researdiosensors, we also
focus on basic nanobioscience research. We ariegarty interested in how living cells interactttvitheir environment at the
nanoscale and how they adhere to, move along, anetiate different surfaces. By better understanidow cells interact with
their physical environment, we hope to provideghsifor bioengineering applications such as matetisncompatibility,
prosthetics and medical device design.



Sophomore, junior or seniors; Majors in biologygahistry, biochemistry or one of the physical saésnc8-10 hours per week]

Ge*NY*Sis Center for Excellence in Cancer Genomics
1 Discovery Drive East Campus
Rensselaer NY 12144-2345

Biomedical Sciences
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Alkylating agents are a major class of chemotharge used to induce apoptosis and treat cancelsedilood, brain and

breast. The Begley laboratory studies the genetierchinants that modulate the effects of chemogteeric alkylating agents.We

employ global systems biology based experimentspeational modeling and targeted molecular anglyssignaling pathways

to gain insight into mechanisms of chemotherapeesistance.

Majors in Biology, Biochemistry, Computer Scier€eemistry and Physics who have taken Bio212 Genglimiors with a
strong commitment toward pursuing graduate studresedicine. [10+ hrs/week and at least one yedih twvo years preferable]
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Our lab studies nutrition, nuclear receptors, geosrand cancer in relation to several types of eejdncluding breast,
prostate, skin and colon. Our specific focus iglemtify molecular mechanisms by which dietary-ded nuclear receptor
ligands reduce the risk of cancer developmentpragdression. Students will contribute to NIH fundedearch on nuclear
receptor signaling and cancer. Projects may inctiefming the mechanisms by which vitamin D andeothutrients reduce the
risk of breast cancer, studying how different celteract in complex tissues to alter cancer dguekent, analysis of normal and
tumor tissue by histochemical methods, or charietiion of stem cell differentiation in vitro. Stemts will work alongside
graduate students and/or post-doctoral fellowsraag utilize cellular, molecular or whole-animal netslas experimental

Biology or Biochem Majors at sophomore level orabwith interest in cell biology, physiology, orlexular biology.

Lab experience and/or courses in Cell Biology, Rilggy or Molecular Genetics preferred. Ability dodinterest in working
with mice (transgenics or knockouts) is requiredsimme projects. [10 hrs per week to the projertfgrably in half day blocks.
Successful students will be invited to continuekvawer the summer and in subsequent semesters]

Albany Medical College NOTE: Students must register with Volunteer Sevi(Room E-136 near cafeteria) for
47 New Scotland Avenue  orientation & medical clearance policy presentation
Albany NY 12208-3479 The Supervised Research Permission Form musbealsabmitted.

Ctr Cell Bio & Cancer Research
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AVAILABLE SPRING 2008 ~ Macrophages play a majoleron health and disease. Our research focuseseocet! biology of
macrophages, using an IgG-phagocytosis system tiehuptake and killing of pathogens and to studyuhderlying causes of
heart disease. Using viral vectors to deliver digganolecules to macrophages, we are studyingétieways linking the 19G
receptor to gene activation. The genes of interesthe matrix metalloproteinases that contriboiggléque rupture, thrombosis,
and stroke. More recently, we have begun using aseiaodel to plaque development and gene expreissiorstable carotid
plagues. We use real time imaging to follow uptekpatrticles (pathogens or IgG-coated particles)) the movement of signaling
molecules during this process. Techniques beiegd uxlude immunofluorescence, confocal imaginglemdar biology, and
gene profiling. These projects use macrophageddgéthe fields of cell and molecular biology, imnology, microbiology, and
cardiovascular science.

Biology, Cell Biology or Chemistry majors will bersidered; Strong desire to learn and perform latory research is essential.
[At least 3 days/week: 1 day (8 hrs), 1/2 dayr&),band at least 2 hrs on a third day. More hofmsthe summeroptional) for 1
or 2 semesters required.]

Ctr Immunology & Microbial Disease
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We are interested in the course of HIV-1 infectimthe Central Nervous System (CNS), focusing dedtion of astrocytes and
its effects on cell function contributing to thetlpegenesis of AIDS dementia complex (ADC).It is ouerest to investigate and
determine specific routes to neuropathogenesisdml) excess unintegrated viral DNA, expressioregtilatory versus
structural RNA and protein, and establishment séreoirs for continued production of infectious HIMn the brain. Overall,



laboratory research interests are to elucidate arésims regulating viral life cycle in astrocyteslizing astrocyte infection as a
model system for gaining greater understandingetfvirus interactions.Experiments with novel air compounds are
producing promising results and are currently unicegstigation. Please see our web site for laboygirojects and interests:
http://www.amc.edu/academic/research/IMDResearctm?ID=177

Juniors with a strong commitment toward pursuingdyrate studies in molecular biology and biochempistourse prerequisites:
Bio 212 (genetics). Course corequisites: Biochemi& Molecular Bio, Bio 365 and 312 respectivdl{O+ hrs/week and 1 year
to the project.]
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Similar to Toll-like receptors (TLR), proteins dfed NLR family serve as intracellular pathogen senaad regulators of immune
responses. Invading bacteria such as those catlsmqdague, tularemia, and food poisoning are tiedelcy NLRs. Some NLRs
normally drive inflammatory responses when macrgpBeare infected by activating transcription fagtuch as NF-kB and
MAPK as well as inducing production of inflammatgmoteins like IL-1. They can also promote progragdncell death to help
limit infection. Mutations within select NLRs anmeviolved in a number of inflammatory diseases inicigdCrohn’s Disease and
Muckle-Wells Syndrome. One project currently setekenderstand NLR regulation. A second project mters a large protein,
CIITA. Unlike other NLRs, CIITA is a transcriptidactor controlling expression of Major Histocomdity Class (MHC) Il
genes. MHC Il is absolutely critical to the norrahctioning of both cellular and humoral immunitynderstandably, CIITA
plays a role in multiple disease states ranginmfaothritis and immunodeficiency to AIDS and canddtilizing a wide array of
molecular, cellular, biochemical, and animal basgproaches we are advancing our understandingafritierlying molecular
basis for how these proteins work in both healtth disease. Previous students (depending on thegbrajd the student’s
skills/interest) have performed bioinformatics, cellture, cloning, eukaryotic cell transfectiolgvf cytometry, gene expression
assays, immunofluorescence microscopy, PCR, prassays, and tumor growth/rejection studies. Unddrgte researchers
will have the opportunity to interact with techrlistaff as well as postdoctoral and graduate stisden

Juniors or Seniors in Biology, Biochem, or Chenyistrajors with a strong commitment toward pursingdyrate studies in
molecular biology, immunology, genetics, biochemist related field. Pre-requisite: A course in lecular or cellular biology
and/or immunology; previous lab experience helpfutl not required. [3-4 credits = 10 to 12 hours/kee the lab; and willing
to devote at least two semesters to the project.
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Reactive oxygen species (ROS) are major contributbnumerous disease conditions including arthriheresclerosis, cancer,
ischemia-reperfusion injury, nervous system disie@ad the process of aging. Studies in this labordocus on how
mitochondrial-derived ROS and antioxidant enzyneggilate signaling transduction cascades, gene ssipre cell growth,
proliferation and ultimately, pathogen infectioantor growth and metastases. We utilize state-cfatheell, biochemical,
microscopy and molecular methodologies to perfdresé studies. Our ultimate goal is to develop aittémt-based gene
therapies for the prevention and treatment of tidecand cancer. A Cadre of post-doctoral, gradaateundergraduate students
and numerous outside collaborations are the fdiord#or these studies. Depending on the projeststadent will perform cell
culture, western blot analysis, PCR, plasmid comsibn, immunofluorescence microscopy and a vaoéigpectroscopic
techniques.
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Dr. Metzger's research program concentrates oniexagmew approaches for induction of protectivecosal immune
responses. Nearly all pathogens enter the bodyghranucosal surfaces, yet there are few vaccirsptovide effective
protection at these sites. Present work focuse¢herole of interleukin-12 (IL-12) as an intranagatcine adjuvant for inducing
immunity against respiratory viral and bacteriahmaens, including agents that could be potentigdlyd for bioterrorism or
biowarfare. IL-12 is a cytokine that is currenttyPhase Il clinical trials for the treatment of lamrdisease. Its major effect is to
induce T cells and natural killer cells to prodiexgge amounts of interferon-gamma. Investigatothélab have now shown that
IL-12 also acts as a powerful adjuvant for antipoesponses and are directly examining the poteottia-12 for increasing
protection against mucosal pathogens, includinigémiza virus, HIV-1, pneumococci, and Francisallarensis, a Category A
Biothreat. For these studies, IL-12 is administetieectly to mucosal surfaces and mice with defigedetic disruptions are used
to determine the mechanisms responsible for piiotecA particular challenge in these studies isnderstand how to induce
effective immunity yet avoid detrimental inflammatoesponses such as asthma. Another part of tigggon focuses on
examining the mechanisms responsible for indudafoglergic lung inflammation in mice. Initial relésisuggest a pivotal role for
IgA antibody in regulating lung inflammation andgeyresponsiveness. If confirmed, this would suggest approaches for
combating asthma. The ultimate goal is to develmyeh safe and efficacious strategies for biodedaagainst emerging and re-
emerging pathogens, as well as potential biotemmoragents.
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Ctr Neuropharmacology & Neuroscience
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FALL 2008/SPRING 2009 Dr. Hough'’s lab has discodesenew class of pain-relieving drugs, but the rmae@m of action of
these compounds is not known. Current work is ekmpdothe biochemical mechanisms in the brain stegih ére responsible for
how known analgesic drugs work, and developing kienms of pain-relievers.

Students from Biology, Psychology or Chemistry béliconsidered. Students with a strong desireamland perform
laboratoryresearch are preferred. Experience/desirgvork with lab animals (mice, rats) or cellsdulture. [At least 2
afternoons or 10 hrs/week; for 1 or 2 semestergénfmr the summer) required]

Ctr. Cell Biology & Cancer Research
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We are studying the cancer genetics and biolodgyafan breast and prostate cancer. Specificallfpas on the roles of
several E3 ubiquitin ligases and transcriptiondextRecent work has shown that WWPL1 is frequetiplified and over-
expressed in cancer cells from both prostate agashrAdditionally, knockdown of WWP1 by siRNA suegses cancer cell
growth and induces cell apoptosis while overexpoassf WWP1 transforms normal breast epithelialss@lVe are currently
developing varies cell and mouse models to invatgithe role and mechanism of WWP1. Another prageabout the KLF5
transcription factor. KLF5 is overexpressed in siva breast cancer and associated with poor prégndie are studying several
potential KLF5 target genes and how KLF5 activétyegulated in breast cancer.

Juniors or seniors with a strong commitment towpgdsuing graduate studies in cancer biology. Biglagd Cell Biology majors
with prior lab experience will be considered. [10#s/week & one year to the project]

Wadsworth Center

Empire State Plaza PO Box 22022

Albany NY 12201-2002

Biological Sciences
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My lab is interested in how to make tumors moresgam to chemotherapy. We have recently identiiedutant of an essential
enzyme that, when introduced into cancer cellg asta dominant-negative inhibitor of this enzyara] in the process makes
the cells more sensitive to drugs that targetehizyme. We now propose to exploit these findingsnteance the drug sensitivity
of cancer by impairing this key enzyme. The hypsihés that the selective attenuation of enzymiwiacin tumor cells by a
dominant-negative double-mutant will sensitize ¢bls to certain drugs, thereby increasing thectiffeness of the
chemotherapy. Short dominant-negative peptideshailidentified that effectively inhibit the cellulanzyme activity, and ways of
efficiently introducing these peptides into tumetis will be explored. This approach will be testedumor cell lines, as well as
in actual tumor tissue explants in culture. Itipected that treating tumors with the dominant-tigggeptide will increase the
efficacy of chemotherapy targeted against this erezyboth in single- and in combination-drug regimérhese experiments are
expected to provide proof-of-principle that the doamt-negative inhibition can be used to sensitemecer cells to chemotherapy,
and lay the groundwork for the further developmahis treatment modality for use in vivo in arihmodels and ultimately in
humans.

Pre-requisites: Solid background in Biology and®&iemistry; strong interest in research; at leagtigior, senior preferred;
Academic major: any in life science leading to 8®.degree. Biology, Biochemistry and Cell biologiolecular biology, all
with associated labs completed. Prior research grpee a plus. Interest in Grad school [3 afterne@week 2 semesters]
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The student will be working on the mechanism afudleotide repeat expansions using the yeast Saxroliees cerevisiae as a
model eukaryote.The expansion of trinucleotide a&p€TNRS) residing either within or in the immedigicinity of a protein-
coding gene is known to cause at least 14 neudbdiseases, including Huntington disease, fragisgndrome, myotonic
dystrophy, and Friedreich’s ataxia.The instabitifyTNRs occurs both during meiosis and mitosis.eehanism of TNR
expansions is poorly understood.There exists ratrirent for TNR disorders.A better understandinthefmechanism of repeat
expansions, and of the agents that can eitherespansions or shift the balance toward contractisilklead to the
development of tools for the therapeutics of TNRamsion-related diseases.

Junior and Seniors [10+ hrs/week to lab work andegtst one year to the project] Office: 150 Newttew Ave, Albany NY
12208

Center for Medical Sciences
1# #
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Retrotransposons are mobile genetic elements thee mbout an organism’'s genome by copying their RidAscripts back into
DNA and integrating these copy DNA molecules intbsvrgenomic locations. We study a retrotransposdraker's yeast called
Tyl. Tyl is usually dormant, but it can be mobitizghen the genome is damaged by chemicals or ectiein DNA replication.
My laboratory uses genetic, molecular and biocleafrapproaches to understand how DNA lesions trifgeactivation of Ty1l.
Furthermore, we explore the mechanisms by which&lgments promote different types of genome charigeluding
chromosome rearrangements, alternative telomaretgtes and pseudogenes. Depending on his or teeests, the student may
gain experience in PCR, transformation, SoutheMestern blotting, and/or pulse-field gel electropesis.
www.wadsworth.org/resnres/bios/curcio.htm

Juniors and Seniors with a strong interest in pumgugraduate studies in genetics, molecular biologpiochemistry. Coursework
in genetics, molecular biology and/or biochemistiiff enhance the student's research experienceprido lab experience is
necessary. [10 hrs/week; A minimum of two semeisteegjuired. Opportunity for summer employmergraftor 2 semesters
experience may be available.]

Lab of Cell Regulation
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Our laboratory is involved in charting the diveysiind distribution of Antarctic protists, and thekition of early eukaryotic
lineages.
A student in our laboratory will work either on cheterizing environmental DNA samples for targetdtists by molecular genetic
techniques, or on the motility of live protistéinemed from Antarctica. Molecular genetic technigjused include DNA
purification/isolation, the polymerase chain reawtiand gel electrophoresis; motility experimentiglve various forms of light
and electron microscopy.

Academic major required: biology (or chemistry, picg, computer science) No prior experience or sewrork required. Students
planning to attend graduate school preferred. |ggst 2 consecutive half-days to complete expettsneanp to 9hrs/wk]

David Axelrod Institute / Wadsworth Center

120 New Scotland Avenue PO Box 22002

Albany NY 12201-2002

Biological Sciences School Public Health
D 1$$
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Contact Supervisor for Details
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Mycobacterium tuberculosis, a global health thrizdgntly infects a third of the world’s populatiand causes approximately two
million deaths each year. To survive, M. tubersidanust sense, respond to, and protect itself floamging environmental
conditions, such as low oxygen levels, acid expasassault from reactive oxygen and nitrogen spenigrient depravation,
detergent exposure, etc. Current data suggesivthtberculosis senses and responds to some o toeslitions through
adenylate cyclase signaling pathways. We are ugngtics, biochemistry, and cell biology to disaae mechanisms used, the
proteins involved, and the conditions sensed bgdlsignaling pathways. Results could lead to ¢weldpment of improved
treatment strategies or new drug targets againstihrculosis.

Course prerequisites: BIO 217 (Cell Biology), B34 (Microbiology). Encouraged courses: BIO 3650(Bgical Chemistry).
Juniors or seniors with a strong interest in infeas disease and microbial physiology. Additionadyidents seriously
considering entering a graduate program in micrdbgy, genetics, biochemistry, or cell biology aestgrularly encouraged to
apply. [Students will be expected to spend appratéiy 10 hours per week in the lab, 2 semesterfepezl]
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Our laboratory studies immunity against bacteré thfect host cells, including the ehrlichiae, &ngcobacterium tuberculosis.
The Ehrlichiae are tick-transmitted bacteria that cause a number of serious diseases in humaris.ar8nfectious disease of
world-wide public health significance. We performsiz research focused on the host immune resporibege agents, in
particular, the role of CD4 and CD8 T cells, antilmties. We use a wide variety of approaches tivess problems related to
host defense in mouse model systems. Studenthavid the opportunity to experience hands-on laboyaiesearch that will
allow them to make more informed decisions regaydinure study in biomedical sciences.

Prefer students interested in studying both semsstejor required: biology or related field; Immatogy course would be very
helpful. No experience required. A strong intergsgraduate-level research in the basic sciensesssential.
Ctr Medical Science
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Conjugation in mycobacteria.Mycobacterium tubersid@accounts for more deaths worldwide than angrdtifectious agent.
The development of new treatments for mycobacteqaires an understanding of the biology of thesetdyia and the ability to
manipulate their genomes to determine the genasskof pathogenesis and drug resistance.We afgrsguthe process of DNA
transfer by conjugation in the non-pathogenic sgsebdlycobacterium smegmatis.In particular, we wistdéntify the genes and
DNA sequences required for DNA transfer and itsitaion, as our current studies have shown that DfdAsfer occurs by a
novel mechanism.This research project will invadharacterization of DNA transfer between strainMosmegmatis and will
involve a variety of molecular techniques includitrgnsformation, electroporation, conjugationnahg, DNA sequence analysis
and transposon mutagenesis of mycobacteria andajdraeterial genetics in E. coli.

Major Biology; Pre-requisites: molecular biology genetics preferred, but not essential; No expeeenequired, lab courses
beneficial; Students planning to attend graduateost and interested in a research career preferfag.to 15hrs per week]
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My lab works with a parasite that causes sleepiciness. The parasite, Trypanosoma brucei, and otbsely related
organisms are transmitted by biting insects andeaunumber of diseases in humans and animalsaGafeffective drugs to
treat diseases caused by these parasites areylamjedvailable and not actively pursued by drugnpanies. Therefore basic
research on the biology of these and other pasaisiteey to identifying unique biological procest&sn could be exploited as
drug targets. One such unusual process in trypames@es RNA editing. RNA editing is a departure frima normal process of
faithfully transcribing DNA into mRNA and then trslating the RNA into protein. In trypanosomes a banof mitochondrial
genes require editing after transcription in ortegenerate mRNAs that encodes the proper prot@inke most extreme cases
over 50% of the mature mMRNA comes from editing. &ese this process is both essential and uniguetpdrasite it is an
attractive drug target. Our work focuses on thelémistry of RNA editing and its potential as agitarget. Depending on the
project selected, students working in my lab wdahtn cell biology, biochemistry or molecular bigiotechniques including,
tissue culture, light microscopy, plasmid constiurtt DNA/RNA purification, and transformation of étaria or parasites.

Preferred major in Biochemistry& Molecular Biologgiological Sciences or Chemistry; No prior lab exdpnce necessary;
Preference for students making a commitment ofrizseers [9+ hrs/week]

Div. Molecular Medicine
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Biochemical Endocrinology of Human Follicle StimtilggHormone (FSH) Receptor (FSHR).Reproduction tiwedsuccessful
production of germ cells are controlled by FSH.Tdi®oratory studies signal transduction by the FSkiBaulosa cell culture is
used as a model system to learn how FSH activiatesdeptor in the ovary.Mutations of both hormand receptor are made
and tested in this model system.Cytoplasmic preteihich interact with the receptor are also studiedletermine how they
modulate signal transduction.Techniques which ealearned are cloning, western blotting, ELISA, Riéceptor assays and
yeast two-hybrid screen.For further information: $etp://www.wadsworth.org/resnres/bios/dias.html.

Biology or Chemistry majors; Successful completibmtroductory Biology, and additional backgrouimdbiochemistry and
molecular biology, general and organic chemistrgésirable. [at least 10 hrs/week]

Immunological & Infectious Disease
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The major research interest of my laboratory isstiuely of T cell activation and differentiation tvithe special emphasis on the
development of immunological memory. One area et study is the regulation/modulation of CD4 noeynT cell function,
where we have shown that a bacterial toxin supigremi{SEB) activates naive cells but induces & sihinactivation (anergy) in
memory cells. SEB is a category B bioagent. We ligypothesized that exposure to this bioagent mgainpre-existing (post-
vaccination) immunity. We are working to charaaenmemory cell anergy through identification oeafiative intracellular
signaling pathways utilized by SEB and by microsc@malysis of SEB-mediated interactions betwedigan presenting cells and
responding memory T cells.

Motivation to do research; some course backgroungemuine interest in basic immunology and hosedgé. Course experience
in Biology and/or Biochemistry is required. Stotsewho are planning to attend graduate schoolmeferred. [a minimum of
10 hrs/week]
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We are examining the structure and function of eydtéc organelles in parasitic protists, and whethe enzymes contained
within them can serve as parasite-specific drugetar These studies utilize both cryo- and immufibgansmission electron
microscopy and tomography, as well as confocal imofluorescence to localize these enzymes. Recseareh on
Cryptosporidium parvum, a waterborne agent of darin humans, has shown the presence of two nogahelles that contain
an unusual fusion protein pyruvate:NADP+ oxidomtdae (CpPNO) thought to be a key metabolic enzydeare currently
isolating both the relic mitochondrion and crysiallbody (CB) in order to explore by proteomics wiee one or both of these
organelles is involved in C. parvum core metaboliB®cent cryo-EM and tomography reveal possiblecticonnections between
the nucleus, RER, and these organelles, as wtilegsresence of a filamentous matrix around the s matrix is similar to
that observed for Eimeria tenella, a parasite térirgary importance, whose refractile body appéashare both enzymatic and
structural features with the CB of C. parvum. Thelsgervations suggest that this unique compartrizatian might lead to new
strategies for drug development against humanasgoridiosis and avian coccidiosis.

Juniors with a strong commitment toward pursuingdyrate studies in Infectious Diseases, with an @siphn biochemistry,
cellular, structural, and/or molecular biology.

Course Recommendations: Bio217 — Cell Biol., 302K Biol. Lab; 308 Parasitology; 314 & 315 Microbiand Lab; Bio 365

& 366 Biochem and Lab; 406 Vert Histol; and Bit23 Prior research in cell biology, biochemistryplecular or structural
biology preferred. Field experience in tropical @ises a plus. Students interested in graduate dicaleschool, with an
emphasis in pathogenic eukaryotic microbiology ft&fweek to lab work and should be willing to de\at least one year to the
project. Semester 1 preferred, but either okay]

Ordway Research Institute
150 New Scotland Avenue
Albany NY 12208

DNA Repair Lab
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Our laboratory is interested in how cell cycle dtpmints facilitate recombinational repair in theageSaccharomyces cerevisiae.
We have found that the yeast MEC1 (ATM/ATR homolamgdiated checkpoint pathway is required for horgols
recombination that is initiated by double-strandaks (DSBs). There are many downstream functiohd&€1, including
induction of radiation-inducible genes, DNA damég@adced cell cycle arrest, chromatin remodelingl sister chromatid
cohesion. We are interested in understanding whdetnstream function(s) are required for DSB-inéthtecombination. This
will involve cloning genes that when over-expressad suppress the mecl recombination deficiencyat@rmining
recombination phenotypes of mutants defective wrddream function, such as sister chromatid cohegistudent will thus be
involved in isolating a suppressor of mecl anch@asuring recombination in mutants defective in NlE@ediated functions.

Biology, Chemstry or Physics major; Course pre-tisiies: Genetics or biochemistry; Prefer some latory experience; student
interested in research. [9 hrs/weekK]

NYS Musem
Cultural Education Center (CEC)
Albany NY 12230
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Mammal Research: We are studying the effect of atibytand disease on the survival of wild micehie Albany Pine Bush
Preserve. During the summer we will be conductielgifwork including live-trapping and radio-collag mice. We will use radio-
telemetry to map the locations used by mice, amdi dinimals soon after their death, and then useeesicene techniques to
determine the cause of death. In the fall we willlgze blood and fecal samples collected from miitke a variety of disease
assays. Together, this field and laboratory datisallow us to ask questions about evolutionargé@ifs associated with
avoiding predation and/or disease.

Undergraduates with an intention toward pursuinglbgy as a career through future graduate studiasy level.
Transportation to Albany Pine Bush (Summer) antifgrState Museum (Fall) required.
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We are studying populations of a hon-native mossuBoscleropodium purum, from different geograpégions worldwide to
determine if they are genetically similar or difat, using nuclear and chloroplast gene sequembesesults will be used to
reconstruct the history of introduction and wheithin the native range of this moss the introdulsedth American populations
originated. Opportunities are also available tashis that may wish to learn aspects of bryoplagtertomy and floristics by
pursuing directed field and laboratory study nelrafty and in the laboratories of the NYS MuseunisTork could involve the
contemporary bryoflora or Pleistocene and/or Hahecmoss fossils. The research feeds into largestigms about the effects of
environmental change on the extant biota, asasefugmenting biodiversity baseline data.

General botany, and depending on the project setkekperience with PCR and related laboratory té&phes. Bus
transportation between the University at Albany pamand State Museum in downtown Albany is avalaflO hours per
week; SPRING semester only.]

Griffin Laboratory/Wadsworth Center

5668 State Farm Rd

Slingerlands NY 12159

Biomedical Sciences
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We investigate evolutionary genetics and life higmf mosquitoes that transmit pathogens to hum@asiples are from Latin
America, Nigeria and North America. We use sequee¢enitochondrial and nuclear genes, and micrdgetmarkers to infer
phylogeographic relationships among species andlptipns. Students who participate will be traiire@NA extraction and
purification, PCR amplification of specific genayi@ns or microsatellites, gel electrophoresis, fbsdife history experimental
techniques, and computer-based analysis of segsiencdieles.

Bio Major (own transportation to lab required) Pregquisites: Genetics & Evolution desirable; studewith a strong interest in
graduate studies in bio. [at least 10/hrs/week d®semesters]

Director, Arborvirus Lab
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Our primary research interest is in understandingepth the interaction of arboviruses with the@seuito vectors, elucidating
intrinsic and extrinsic factors that affect vecabigapacity. Her work is both field and lab-baseédrrently, her research is
focused principally on the flaviviruses West Niieus (WNV) and St. Louis encephalitis virus. Resbaalso addresses arboviral
evolution. We are studying the impact of passagadsquitoes and birds, the primary hosts in th@etiz transmission cycle,
on the virus, as well as the role of viral quasigiein viral fitness. Various other related stsdiee ongoing, e.g., research
evaluating a genetically related mosquito virugyao understand how it evolved to become infactitor vertebrates, and what
its impact is on other viruses ingested by the midsgResearch also seeks to quantify importareé@spof potential vectors’
demographics, genetic diversity, behavior, andarembmpetence in order to successfully predict@mdrol the spread of a
newly introduced vector-borne virus like WNV.

Pre-requisites: General Biology helpful; prior laxperience a plus [10+ hrs/weekK]



