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Lower Division Class Projects

EFrECT OF AMMONIA AND ACETIC ACID IN A Serins or Dreuvrions Upow
SEED GERMINATION IN CABBAGE SEfDS

BIOL 0068 - Travis Barber and John Eynnil
Sponsored by Dr: David Wood

To investipate if, and ai what concenfration, amnonia, (NH,} and acetic acid
(CH.COOM} would inhibit cabbage seed germination. Cabbage seeds were germi-
mated in agueous solutions of succeeding iesser concenirations of ammoniz and
acetic acid, with a total of nine dilutions for each, as well as one treatment germi-
nated i demonized water as a controf. Both ammonia and acetic acid were found (o
inhibit seed germination completely up until a dilution of 17320 for ammonia, and 1/
640 for acetic acid, after which seed germination success was greatly increased in
the next dilution of ammonia {1/640) from 0% 1o 50%, and aceric acid (1/1280) fraem
0% 1o 80%. 1t can be concluded that there is a specific range in concentration for
both substances in which conditions for seed germination change dramatically.

Inseor Bivierstry & Torocraryy

BIOL Q068 - Ninfa Reawnaros, Marni Merrill, Rachae Perkins
Sponsored by Dr Michael Marchetii

The object of this experiment was {o determine if changes in topography affect
insect diversity. Other studies have shown that there is a greater insect diversity in
the ransitional region between two ecosystems (Brower 1994), We wanted 1o see if
topographic features played a part in determining insect diversity. We did an eight-
day experiment with 25 insect pitfall traps in U pper Bidweli Park, The results showed
thal topographic differences have little effect on insect diversity.

EFrpers o BGcaiverus EXTRACTS O LACTUCA SATIVA SEED G ERMINATION
AND SEEBLING LaneTh

BIOL G961 — Brandy Spaulding and Caitlin Ostrom
bspaulding@mail csuchico.edu and caitlinostro m{ehverhoo. com
Sponsored by Dr. David Wood

Previous rescarch on allelopathy finds teaf litter, leaf liter extracts, and plast ex.
tracts of some species to have inhibitory effects on other specics. Hucalypiug is
one specics found to demonsirate allelopathic effects. Therefore, it was hypoth-
esized that there would be a significant effect of encalyptus leal extraces on both
Lactuca sativa (letivce Yseed germination and seedling growth (as measured by
fength of seedling). Fxtracts of 100 percent, 50 percent and 10 percent were tested
against the control. Two one-way ANOVAS revealed a stgnificant inhibitory effect
of percent concentration of eucalyptus extract on both seed germination and seed-
ling growth, as hypothesized. The higher the concentration the more both germing-
tion and growth were inhibited. Hence, the nuii hypothesis was rejected.



Upper Division Class Projects

ErFrect oF SALICYLIC ACIHD ON BEFERSE GENE EXPRESSION N !(}fi@((“f) AND
SUBSEOUENT SURVIVORSHEP OF AN APPLIED BACTERIAL PATTIOGEN

BICH 228 — Danil Abruzzini, Danielle Bake;; (.f.’i'?."i.wophei;“\(_.‘(n:':.’(i"gil, /if?al;’rcwl
Cox, Michae! Fassio, Dhillon Frago, Jessa (;1:31.\‘..5‘6?, /}’f{if'k { fJ.S‘[({ff‘f}f-’!,‘l‘V ?{;,“.{u,f
f,a.“.,\:(flrl Barbora Manwing, Avndrev Petvo, Kristing Short, ]::lo_n ;_‘,_ezeef 5, Chris-
| ! fiare Tarplor, Glen Thomayer, Ashiey Waters, f;f('rr,‘u-mzf!‘!e Young
ﬁ.-';’.)r.?f‘.;.}ﬁ'{)f‘(.’(f by Dr. Kristopher Blee tkblee(@esnehico.edy)

Can plant defense genes by artificially im:i.u(:ed by s:pres_ying ilﬂm;m .\:«'11&:} t};n:f}: :9(;1
salicylic acld (54)? To answer our guestion we pre:rm:‘_te.a.i .];Jl:ill'ijl.i witls %A before
inoo fating them with the Fsendomonas syringae By tabracci ((j;f%‘iuf e which
After SA treatments, we mcasured the anownt of ph}ésphmy;ai‘uﬂcw -l,xlm{li:(ﬂ v ’jj‘}-e
reacts when stimulated o activate a cascade of (%t:{GIiSi\fifi 1‘6?_“;){}&:\?1 m‘j.?{anfls.l o !ig
amount of phosphorylated kinase pealed at 3G mqnﬁcs Elfi(l]" SA l; 5,.i11;i13.c,1= , wlieh i
in direct corretation with the wnount of tinse to trigger ﬁi:;mz_(‘ief\(i.mc.‘.\ octorial 5.
Plants in our cuperiments cehitained a reporter gcm;:‘::c-n)fa.um.,}.., Eiu ;ff("%: "
glucoronidase gene behind a tobscco PR l_a promoter, .} hed R.] 1 ;3‘r omo e,r;f»d;,cw,} ;
on during plant defense, 5o the amount of Engiuc(lmnw.iasc th_di c}l{(,ifj d; z;;jl n ni,;%;ig
of defense activation in these particutar plan_ﬁs. For a second way <‘) (. s us rt;;p;
defense activation we looked for an increase in peroxidase ywin_ch htips .l;u;Li }1 ;
plani cell walls in the event of a pathogen attack. A com%.a'nuit;m‘z (:Imu L,c\m;(.t M
alucoronidase as well ag peroxidase in the reated samples 7 rldz; al.Fc,.'i ;2}0:;: Al
supports the assumption that plant defense was S.K.E.Ti.lﬁfldi cjn 0} i iCdVl; \:(; ;r;'h;' o
we found that in $A pretreated plants, there was mg_g.mﬂuu.\ii ¥ cj‘s,‘: s;ui " n} »;p o
Pyl in leaves, These results support our hypot’imsts and indicate 'VjLﬂ E%Li-s:ﬂgrﬁ{
these plants defend fh(in'lﬂ(.’,i\fﬁ.‘-f‘w' against the ]321‘1:1‘(}5;(::'11. 'W}HI.C‘. lw&; d;l(, ‘ %:sW; ,:5 ﬁ;m
applications i is our hope that further research w;!ili;nd ways fo do his In ways
would he more sujted fowards farge scale production.

PR EXTERNAL LEAK RESING PLAY A ROLE IN DETERKING HERBOVORY IN THE
%(‘}(YE'HH LOWOODLARND PLANT SPRCIES HRIODICTYON CALIFORNICLIM.

BICGL 258 - William Gray
Sponsored by Dr. David Wood

Yerba Santa {(Eriodictyon mi.{ﬁ)n-ricnm)_ is g significant mem?q ot ;hc ‘miuli ;\rnc
vada foothill woodland plant community. I produces a vagiety o exiu ! 'a"m.f
resing and, for this reason, is used as a iqlk remedy f'g}r 1'rezmng; v\m 1{11}315 fi(,sEEé ”nrz
complaings. The composition of this resinons extrusion has. been v\:‘c.,d <. u’i‘h& {;ig"
found to contain cleven favonoids, nine aglygam :1111(% two g]}ff:c;‘ﬂ_;,z. ! ,{] o
logical function of many of these (:0111]‘)@11(13 is ;mtliu,jy uizder h,u.)(i( , };(1)] rﬁ* ;.'cqi;]
assumed that they play a role in plant fieignse. in this smdy.ﬂlne L‘-vxl.(:f;l; ‘ ";zjif-.f ,( "
quantity was compared between h(erbi\{or:zed and_ngn-herk‘)ivosln:,cf t.,; :; r;ﬁﬁ 33
plants. No significant difference was-immd io ex.lstv bet;v’unl tllf{;]&e WO groups,
indicating that resin guantity and herbivory are not directly related.

RoLE oF DISTURBANCE ON AGUATIC INSECT COMMUNITIES IN FHSTURRED
ANt Bnpsrorses Porrions or Big Crico Crery

BIOL 259 - Valerie Henry and Greg True
Spousored by Dr. Michael Marchetti

Aquatic habilats can be affected by disturbance due to the presence of humsan
activity. Variation in the level of recreationat ase in Big Chico Creek was used (o
examine the effect of human disturbance on the aguaiic insect communities. A
disturbed site was [ocated at the Five Mile R ecreational Area, downstream from the
fooi-bridge. Anundisturbed site was locaied approximately seven miles upstream,
al the end of the unimproved road. A standard one square foot Surber sampler wag
used to collect five samples from each location. Samples were sorted and aquatic
invertebrates were separated into functiona) feeding proups (FFGs). The study
examined three guestions related i the aguatic inscet coramunity: (1) Are there
significant differences in the I'FG members collected between the disturbed and
undisturbed sites; (2) Are there differences in the taxonomic diversily betwaan the
disturbed and undistarbed sites; (3) Are there differences in the relative tolerance
values for cach I'FG between the distrbed and nndisturbed sites. The results of a
ttest { = (1.03) found no difference between sites forall of the F¥Gs except predators
(#=0.0063) and shredders (P = (03043, Graphics) analysis of family Jevel diversity
and talerance values show no significant trends, Our results may be caplained
through the dynamics of invertebrate communities within streany sysiems (Gurlz
and Wallace 1984; Faminella and Reshi, 1980; and Deash and Winterbowry 1995)Y and
the mtermediate disturbance hypothesis (Connell, 1978).
COMPARATIVE BIOASSESSMENT OF Gragry Cip ABOVE AND BELOW
Grizary Fonepay

BIOL 259 - Kutie Colleen Price 7774, araville com
Sponsored by Dy Michae! Marchetri

This study was conducted along Grizzly Creck, above Grizzly Forebay and below
Grizzly rarn, in Plumas County, CA. Two sample sites were chosen qualitatively by
closest similarity of gradiend, width, depth, flow, and shoreline vegetation. Three
surber samples were taken randorsly at cach site beginning downstreanm in the riffl
for durations of 3 minutes. Collected inveriebrates were pu o & jar with 70%
aleahol solution. Total invertebrate quantity was determined for cach sample and
water quality was determinad using the invertebrate familios within orders
Ephemeroptera, Plecoptera, and Trichopters (EPT), and the dipteran family
Chironomidac. Total sample number (mean By was 136,53 +/-11.3 above Griz by
‘orebay and 12834036 8 halow Grizzly Dam. Family biotic Index was caloalared
asiig EP'T families and Chironomidae. The FBI (mean -t/ 51 way 3,33 4419 above
Grizzly Forebay, and 4.23 /.17 below & rizzdy Dam. Water quality above the forebay
ranked excelent, while water guality below the dam ranked very good. Percent
similarity was 78.7%, indicating stight irnpairment below the dam. Percent 5P (mean
H-510) was 84.3 4417 above Crvizzly Forebay and 53.3 +/-6.9 below Cvizely Dram, and
were not significantly different. Percent Chironomidae {mean +/-513) was signifi-
cantly lower above Grizzly Forebay with .01 009, compared to 38 +/-.08 below
Grizzly Dam. Average taxa richness for both sites was | 1 3, inciuding EPT families
and Chironomidae. Grizzly Dam appears fo have an impact on Grizzly Creek down-
stream, but this impact is not significant enough to cause concern.

Fore




EFFECTS OF FIRL ON THE REGENERATION OF PINUS PONDEROSA SEEDLINGS IN A
MIXED-CONIFER FOREST

GEOS 275 — Katie Colleen Price 777(moroville com
Sponsored by De Tul Nahir

Density and distribution paiterns associated with the post-five generation of Pon-
derosa Pine in & mixed-conifer ecosystem, iocated hetween the Sierra Nevada and
Cascade Ranges of Northern California, were compared to seediing (‘1&3}‘35:11}’ and
distribuiion in an unburned area. A 150 m baseling transect was designated in Veach
study site, from which 3 fransects for Powi~quarier sampling were used. FFrom
Point-quarter sampling data, densities and distribution patterns of mature trees was
determined. P ponderosa was determined (o have the greatest densiy i h(;i;h the
burned and unbumed sites, with 97.0 wrees/hs and 177.6 wrees/ha, respectively,
Distribution of 1ll species of mature trees was determined random with 95% condi-
dence. Three quadrats at each site, 16 x 10 mwith 2 X 2 m grid squares, were used i
determine mean density and distribution of seediings. Mean density (+/- S1) was
found to be greater in the uriburned avea than the bumed area, with 10.3 (+/- 8'7).
seedimgs/ha and 89.73 (+/-129.9) secdbings/ha, respectively. Using pooled stamies_m
deviations for stgnificance, densities were determined significanily different with
90 0% confidence. Spatial distibution paiterns of ihe seedlings were determined io be
randorn in the burned area and contagious in the unbirned area, with 95% confidence.

Undergraduate Independent Research

FRIBCHMENT ANE CULTURING OF CYANIDIUM1LIKE ALGAE FROM BOILING
Srines Lake, Ca
BICGL 199 — Muary Bilen Sanders, marvebear9vahioo.com
Spansored by Dr. Gordon Wolfe, gwolfe2@csychico. edi

P Rrown recently found 185 rRNA sequences of the rhodophyte Cvanidioschyzon
from Boiling Sp;:ings Fake (BSL) at Lassen Voleasic National Park, (Z?A’f'. ’E‘his.pH
2.2 55 C lake has ideal conditions Tor this taxon, as well ag its sister taxa Cvanidium
and Galderia, Therctore, we sampled water from BSL and environs o sec if we
could envich and isclate Cyamidium-like algae. We set up earichment cultures in
SAG medivm at 55°C with lipht and carbonaie as a carbon source, and nmnimrgd
growth by fluorimetry and visual observation. We found _(,’Tvmn'dizma-—iiiw algac n
almost all sammprles that prew after 4-6 weeks to high cignsyues, and appeamd mor-
phologically to be Cyanidium. However, we have had difficulty extracting DNA for
genetic analysis or isolating pure clones for further Si’ild.y. o

=P B, Brows, 2005, A Survey of Protist Genetic Diversity in the Hydrothermal Envi-
ronmentis of Lassen Voleanie Nafional Park. MLS. Thesis, CSU Chico.

6

BORRELIA COMPARATIVE GENOMICS
Rebecca Torres- rforres7(@mail csuchico.edu
Undergraduate Summer Project, The University of Utah
Faculty Mentor - Dr. Sherwood Casjens, Department of Pathology,

Lyme disease is one of the feading vector borne diseases in the U.S.A. Tt is known
to be the result of infection caused by a tick bite and the transmission of the
bacteria Borrelia burgdorferi into the blood and tissues. Studying its genomics
atlows scientists 10 gain a better understanding of the molecular biology and of the
mechanisms used by B. burdorferi concerning plasmid exchange in the wild, In this
sindy we vestigated two aspecis of the genome sequences of straing N4O and 297
of B. burgdorferi. It was found in many cases that pen-homologous rearrange-
ments among Borrelia plasmids have cceurred. One example is seen in the DNA
sequences of the linear plasmids of 1p34 from the strains 297 and B3 1. There is a
deletion in B3 1, which vielded the Ip36 plasmid of 297, I our sceond investigation,
we discovered that the DNA sequence from the linear plasmid 27 in strain NAG is
comprised of 27 kbp instead of the predicted 22 kbp, With the wse of restriction
enzymes and southern analysis we were able to determine that there is approxi-
mately 2.5 kbp of undetermined IINA missing from each side of the plasmid. This
undetermined sequence, in furn, witl have (0 be determined by more direct methods.

Forr Murtanions ov vHE SEMAPRORIN 3C anp Connrxin 43 Grnes
CAUSE ABNORMALITINS IN SKELETAL DEYELOPMENT

Jeffery B. Holland®, Amanda T. Boyee’, Cecilia W Lo, Bishwanath Chalterjec,
Qing V', Heather E. Price®, and Rocky 8. Tuait'
Sponsored by Dr. John Mahoney

The goat of this project is fo examine the skeletal phenotypes of two mouse fines
with mtations in the Semaphoria 3C and Connexin 43 genes, which code for a
chemoattractant/repellant and a gap junction protein, respectively. The muiant
Iines show obvious skeletal and vascular defects, Both Semaphorin 3C and Connexin
43 are important for the functions of neural crest cells, some of which migrate
dorsolaterally and produce the craniofacial mesenchyme, which in turn differenti-
ates info the cartilage and bone of the Face. In addition, Connexin 43 is involved in
condensation of Himb bud mesenchyme, a process that is a prerequisite for the
formation of the early cartilage anlagen, the shape of which determine e final
shape of the skeleton, Due to the fact that Semaphorin 3C can act as a
chemoattractant, it may be involved in the vascularization of the early cartilage
andagen, a process that transports bone forming osteoblasts into the developing
skeleton. In order Lo examine the roles of Semaphorin 3C and Connexin 43 in the
development of the skeleton, histofogical analysis and scoring procedures were
used. Wild type and homozygous mutant embryos are paraffin imbedded, sec-
tioned, and stained with dyes specific for cartilage and bone. Measorements wers
taken to determine the relative amounts ofbone and cartilage in the tibia, radius arid
ulna long bones. Data gathered from these preliminary experiments have laid ont
the proundwork for determining the molecular mechanisms responsible for these
phenotypic defects. '
* National Institute of Arthritis and Muscujosketetal and Skin Diseases

National Institutes of Health

Deparimens of Health & Human Services
*Department of Biological Sciences, CSUC Jeffery] lolland@gmail.com,
Mahoney@esuchico.edu



Graduate Class Projects

Ak RooT-ASSOCIATED BacTERiAL COMMUNITIES INFLUENCED BY PrLamy
Brwensy?

BIOL 331 — Jokn Hein jhein]@mail csuchico. edu, Amber Abboti, Katsunori
Kichise, Kvlene Klevinghaus, Arthur Laganowsky, Alan Raetz, Bernie Pletsclier
Spansored by D Kristopher Blee, hble cand e Gordon Wolfe,

gwolfz? @esuchico.edy

Fere we inveatigate the potential for using plant defense (o alier microbial commu-
nities in rhizesphere soil. Effects of plant defense on bacierial communities were
examined using terminal restriction fragment length polymorphism (-RELP anaty-
sis of thizosphere soil DNA from wild type (wij and se ected mutant Arabidopsis
thaliana (ecotype Col-0), Cpri constitutively expresses the defense responss sys-
temic acquired resistance (SAR) as defined by abundant exprossion of PR mRMA
Npr!-1 mutants were also used, in which SAR is non-nducible.

Antisense PRUPDELZ probes were used fo measure ranscript abundance in A
thalicne. Bacterial rRNAsATom the rhizospheres of wi, npri-1, and cprl, were
amplified with 27-FAM and 534-HEX primers for T-REFLF which was pesformed with
an ABL 310 genetic malyzer,

PR1 was expressed in shoots of all three plant types, but not in the roots. Though
not statistically significent, there were measurable differences in PRI iranscript
abundance between nprl -1 and epri plani fypes, with cpr! showing greater expres-
sion, T-RFLP fingerprints for the three plant genotypes (wt, npr]- I, cpri) showed
inor differences, but chster analysis did not support a dominant patierny based on
plant defense gene expression

Our data provide littke support for plant defense gene expression elfecting rhizo-
sphere microbial commumity diversity. However, expression of PRI, a widely uti-
lized marker of SAR, could not be detected in root tissues of our experimental
plants, including cprl. In future studies we can apply additional markers for de-
fense and/or defense stimulatory compounds in combination with additional slatis-
tical evalvation of T-RFLP data sets.

COMPARISGN OF va{')'l'ftﬁ'ﬂiUM-’-SS:IE..EC'E‘EVIC Fon CHANNELE BN PARAMECIUIM AND
Prasmonius

RIOE 33308 -~ Nicole J. Huber (nilmbery

D GV Wolfe (pwollel(@esuch

Sponsored by Di Jeffrey R Bell (fhell(

healobal net)
o)
chico.edi)

el

Potassium-selective on channels (K- channels) have been found in organisms
representing all domains of Hite, but little is known about their diversity i unieellu-
far eukaryotes. In the ciliate Paramecium, which is thought to have more ) chan-
nel genes than bumans, K+ channels play a yole in ciliary movement, particularly
during avoidance response. To begin investigating whether similar trends exist in
other protists, 1 searched the recently sequenced genomes of the apicompiexans
Plasmodium falciparum, P. vivex, and P, yoelil, sister alveolates to cibiates. Using
keyword searches, | obtained 11 sequences coding for hypothetical K+ channel

8

proteins, but comparison of these sequences to three difierent proups of Parame-
cium K+ channel (Pak) proteins indicated no highly conserved regions. Searching
she database with known Pak protein sequences, | found three hypothetical K+
chamnel proteins in 2 falciparum, P vivas, and P yoelii, which 1 aligned with three
gronps of Pak proteins, as well as known K- channel proteins from representatives
of diverse phyla. Comparison of the pretein sequences shows that Paramecium
and Plasmodivm have significant simifaritics in a streich of 30-40 aming acids
comprising the pore-foop region of the I+ channed, bt that they are ne more simitar
¢ each olher than they are to K+ chanoel projeins from other organisms.

Requiatory Bresunt Exgances Cosservarion Oy Mkl
BIOL 3335 - Darren Bertagnolli - dbertagnolli@)gmail.com

Dr Jeffrey Ko Bell - jbeligicsuchy

Recently, an enhancer was discovered for Msx2 that appears 10 be highly con-

served amongst smammals’, This study §s a continuation of this research, with the

goal of iHuminating the nature and extent of congervation amongst # more evoln-

tionarily broad ranipe of species, including bivds, drawing upon rodern bioinformatic

tools. Findings ilustrate that the enhancer is not only conserved sequeniially, bui

spatially as well, with all of the regions oecurring between 3-dkbp upstream of

Msx2. Sequence alignment also indicates that the enhancer ts many-inld maore

conserved than would be expected for cis-regulatory elements separated by such

significant evolutionary time. Interestingly, the enhanocer appedrs to be more widely

conserved than, the gene for Msx2 itself. Resulis are suggestive of & developmen-
sally important mechanism whose uniqueness warraints further investipation,

A PHYLOGENY OF (GRYZ4, HORDEUM, AND TRIICUM USING WAXY PROTISN
SEOQUENCE DATA

BIGEL 3338 - Kylene Lang
Sponsored by Dr. Jeffrey R. Bell

Grasses are known fo have high ploidy levels, which makes phylogenetic analyses
difficult due to potential increased numbers of variant alleles. Fecent studies have
used the nuclear gene waxy (granule-bound starch synthase I) as the somparative
gene of choice, due to its low copy number, Typically, portions of the mwleotide
sequence are amplified using PCR and then used fo generate phylograms. 1 have
investigated the evolution of the waxy gene Bl grasses with mukiple polyploid
events 1o determine the affect of ploidy in waxy evolution. My analysis shows
waxy has a complex history, particularly in Triticum, with many separaic duplication
events, probably of both chromosomes and penes. Branching withio the phylogram
indicates duplication events prioy {o polyploid cvents, as well as an increased rate
of evolution in some copies. Several Hordeum and Triticum species show higher
murnbers of alieles than others, Future research includes isolation and sequencing
of the complete penc for suspected Triticum ancesiors.



AUFOMATING THE ASSEMBLY OF 4 ConTicuous DR A SEoMeENT FrROM
TRACE ARCHIVE FRAGMENTS
BIGL 3338 — Alan Raetr ¢l ractziivahoo.con
Sponsored by Dr Jeffiey Bell jbellidesuchico. edu

The Trace Archive is part of the National Center for Bioinformatics Information
(NCBI} website that contains single read IDNA fragments that have not yet been

assembled into a complete genome. Bach fragment is typically 680-800 buse pairs of

PIMNA and corresponds fo a single sequencing read from a DNA sequencing ma-
chine. Currently theve ave over 300 organisies in the Trace Archive. Although it is
posaible fo do a web-based BLAST search ugainst this data to find a conserved
sequence of Inferest, the maiching results digplay 3 single fragment, which is un-
likely {0 be the entive gene region, Although epough data may exist Lo assemble a

region of interest into'a contiguous segment, this reqitires a signiticant amount of

mianual work. To address this problem, 1have created a protofype tool that atterpts
0 agssemble 2 contiguous NA sequence from the Trace Archive based on an initial
BLAST search. The goal is {o create a web-based software application that suto-
miates the iterative BLAST searches and fragment assembly process ysing Web
BLAST and Clustatve. Researchers could use this fool to search for penes in organ-
isms that have not had their eniive genomes assembled, but have enough genomic
data availabie in the Trace Archive 1o assemble small regions of interest. | present
a test case example search for aregion of the pene Shaker on the malaria mosguito
Anopheles gambiace, which has both preliminary genome data available as well as
Trace Archive fragment data, allowing e (o test and validate the software afgorithem,

EFRSEGN OF AN INBUCIBLE MITOCHONDIIAL PROTON URCOGUPLER 6N
CHELAMYDORONAS REINHARDYH

BIOL 3338 -~ Reed Sorenson (rsorgnson2idmail csichico edu)
D Jeffiey R Bell {ibell2(@esuchico.edu),

Hydropen gas is a potential encrgy supply supplement to petrolewn based energy,
Hydrogen gas is produced in the green alga Chlamydomonas reivhardtii via ferre-
doxin eleciron donation to Fe-hydrogenase. This process is oxypen sensitive. Two
hypotheses explain the oxygen sensitivity. One, the hydrogenase enzyme active
site 15 inhibited by oxygen as evidenced by site divected mutagenesis of the gas
evotution channel {17 and, two, the electron supply of photosynihetic proteins is
consumed during ATP dependant photorespration, Lee ef al. demonstrated that
addition of the proton uncoupler carbonyl cyanide-p-trifluoro-
methoxyphenythydrazone (FCCP) decreased the oxygen sensitivity dependence
and proposed designing an inducible thylalcoid proton channel or ATPase subunit
CF, inhibitor 1o effectively block thylakoid AT synthesis {2]. A proton channel
pepfide or a feaky ATPase would effectively accomplish this objective, Here we
report the gene design of two polential proton umcoupler protein genes targeted (o
the thylakoid membrane.

1] Seibert M, King I}, Liping 7, Mets 1, Ghirardi M. Molecular engineering of algal 4,
production. Proceedings of the 2002 VLS. DO Hydrogen Frogram Review, NREL/
CP-610-32405.

2] Lee IW, Greenbaum E. A new oxygen sensitivily and its potential application in
photosynthetic H, production. Appl Biochem Biotechnol 2003; 103-8:303-13.
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Thesis Research

Sunvey oF Pro1ist GERETIC DIVERSITY IV THE HYDROTHERMAL
ENVIROKMENTS OF LASSEN HATIONAL VOoLeaNic Pari, CALIPORNIA

Patricia 3. Brown
Commitize Chair: Dr. Gordor V. Wolfe

Backeroend: Recent discovery of novel microbial eukaryote genetic diversity in
acidic or anoxic environments suggests that protists are more adaptable and di-
verse then previously thought. We surveyed the hydrothermal environments af
1.assen Volcanic Nationa! Park (LYNP) in Northern California for 185 rDNA diver-
sity. Methods: We coliected biofilms, sediment and water fron Bumpass Heli, Sulfin
Works and Devil's Kitchen, All sites had diverse pools, streams and mud pots with
temperatures 15-85 Cand ptl 1.7-5.8. Many contained visible algal mats and biofilns.
We compared community DNA extraction with a modified CYAB-chloreform purifi-
cation and the UltraPure soil extraction kit (MoBioLabs). Extracted DNA was ampli-
fied with eulary! 188 rRNA primer sets. We used denaturing gradient pel electro-
phoresis (RGGE) to compare corsmunity compiexity and extraction techniq ues, a;aé
sequenced IRINA genes from clone libraries for phylogenic analysis, Results: DGO
showed that DNA extraction methods gave similar conununity fingerprints, We
were able to amplify eukaryotic SSU rRNA genes from almost all samples up to 687
C. Cloning and sequencing showed a diverse collection of eukaryetic YINA genes
dominated by chioraphytes and stramenopiles, with some sequences similar to
those found in other acidic environmenis. Conclusions: Molecular characteriza-
tion shows eukaryotic SSU FRNA diversity at LVNT hydrothermal enviromments is
dominated by aulotrophic acidophilic protists,

Crinonak Locatzanon or Porvunsstorarin Loneg-cuais Neorran
EPEnS 1N EMILIANIA HUXLEYE AND FSOCHRVSES GALBANA (FHIAPTOPHYTA)

Matthew Elrgroth (meltprothi@hotinail.com) Gordon V. Wolfe
Commitiee Chair: Dr Gordon V. Wolie (G WolfeX@esuchico.edu)

A number of prymnesiophyte algae are known for their ability to produce polyun-
saturated Jong-chain (C31-39) alkenones, atkenoates, and alkenes (PULCA). Long
used for paleothermometry, the physiclogical and ecological roles of these unique
ncutral lipids remain fargely unknown, as does their biosynthesis and cellufar loca-
tion. Using the lipophilic dye Nile Red and OTO-TEM, we show that Emiliania
Hivcleyi and fsochrysis galbana possess neutral lipid bodies that also assocate
with chloroplasts.  Spectrofluorimetric quantification of these vesicles shows a
strong correlation 1o the amousnt of PULCA as measured by thin layer chromatogra-
phy (TLCY. Lipid vesicles purified by nliracentrifugation consist predominantly of
PULCA. PULCA are associated with other cell fractions as well, suggesting a role
for other organelles in the metabolism of these molecules. Our resulls support
recent work showing that PULCA function analogously to other algal storage lpids
such as triacylpglycerides.




BExprussion oF GLuTAMATE Recerror NMDA 2ZA/2B Suarver AFTER
HwrocaMpaL DEAFFERENTATION

Jemnifer J Evans
Conmmittee Chair: Dr. Jonathan R, Day

Meuredegeneration induced by entorhinal cortex (EC) lesion induces reactive
symaplagenesis in the ipsilateral lippocampus. The remaining afferent projections
undergo extensive sprouting similar 1o that seen in the degeneration of the
Alzheimer’s type. Studies of synapse assoclaied prolein Immunoreactivity and
growih factor recepior expression suggest the loss of afferent projections from the
basal forebrain via the fornix and the entorhinal corte
Synaptogenic response. Howaver, alufam
bined entorhinal cortex and fimbria fornix (EC/T) lesion has not beon compared (o
reorganizstion afler EC alone, To address this, adult sprague-Dawley rats received
corbined BC/FF lesion, BC lesion, or fimbiia fornix O°F Vesion, and were sacrificed
4 t0 42 days post lesion. Sterose embedded sections were cot at 30 jun with «
stiding microtome and immunolabelied for glutamate NMDA 2A/71 subtype recep-
tors, Prefiminary results for the combined FC/RP lesion show differential NMDA
2AL2B expression compared to the EC and FF fesions alone. The pyramidal cells of
the CAT showed increased smmmunoreactivity 21 days afier BC lesion to EC/AF or Ff
Tesions. The CA3 and DG showed similar increases, However, alfer 42 days NMDA
2ASZE veceplor imnanorcactivity in EC/PF lesion was greatly increased inthe CA L,
CAS, and DG compared 1o control lesions, The BC and FF tesions displayed limited
immunoreactivity in these same regions. This suggests thal the combined BC/FEF
lesion showed a robust, albei delayed, syna
imporiant pathological Lonsequences,

® induces an exaggerated
ate reeepfor recrganization afier com-

stogenic response that mighi have

ACOMPARISON OF THH AQUATIC MACROINVERTERRATE CORMBUNITIRG OF
RESTORED AN NATURAL WETLANDGS OF THE SACRAMENTG V;‘,i..-{..}tl"s’f, EALIORNIA

sariahearsi
Commiree Chair: Dy Michael b

There has been an micreasing awareness of the loss of freshwater wetland habiiag
arid yecognition of the need for restoration of this dwindling resource. However, it
is ot clear whether restored wetlands function like the natural systems ey are
intended to replace. One of the first steps to quantifying resiored wetland function
i5 16 examine the aquatic conmnity structure betwees natural and restored sites,
Agualic macroltvertebraies are one of the most appropriate biological indicators of
ccosysien function becanse they are directly affecied by the plysical and cliemi-
cal integrity of their surtounding environment, and therefore hkely indicaiors of
restoration snecess or failure, To compare the macroinvertebraic communitics of
natural and restored wetlands, 1 sampled the aquatic macroinvertebrates quarterly
across 4 chronosequence of four restored and one natupal froshwater wetfand in
Butie and Colusa counties. Results suggest the aquatic macroinvertebrate commuy-
nities in restored wetiands vary according 1o age and that the older a restored
wetland is, the inore closely it resembles 4 naturaf wetland commanity,

PROFEGMIC ANALYSES OF THYLAKOIDS USING LIQUID (![Rﬂf\r’lr\!(}{}:l;:?l::ir:f:}f\ﬁ%
CEROMETRY REVE : FES IN PROTEIN FXPRESSION PATTERM

SPECTROMETRY REVEAL CHANGES § R XPRE PIERN ;

i’():’i'—-'l‘l&faN%{_’IREP'H()NAL ALFERATIONS IN T8 DEFICIENT ARABIDOPSIS THALIANA

Arthur Laganowsky, Deparimernt of Biological ,S'ciefvr:'e:x‘,. < .‘{.u)'y"'r.)r;n‘c{ ‘?;“(sz{:}}‘p
University, Chico, Julian Whilelegze, Pr.g‘s'arm-i' f“m*cm]'s :3[;(?-{!}(jffi‘{(:l.f'.r;;:}f.fl:{:f;(_ﬁ ;{;)mh}
Dr.epa‘,»f;-m,;m of Psvehiatry and Bfr)bef’?m::qra! ‘Smmf',ﬁ-b’, ;ff".” Efs; ‘-]12;;-}?5; ifornia

Los Angeles, John Nishio, College Q}’ fo;u:'mf Sciences, Call Stale

' University, Chico

Liigh pressuve roverse-phase Hguid ‘Ci‘xi‘(‘,;-ni'i{-ﬁg_;-a-z;?%‘;‘)f rcim?'}&a.dj ;di:; Eibgt}::i:’zigl:d
ionization mass spectromelry (LOMS) was used {0 s:«‘..pdlz ale ‘-mt{{“ 'mﬁ é 6{"iJcit:-nc‘.y
membrane proteins from Arabidopsis tholiena pi‘a‘i}l‘s 2 o\v;v:x 3‘12;. 21 zQ ° (»omcide,-gﬁf;
Prrovisional identity of the gene preducts (proteins) \ﬁﬁh m;a 1|;zp L q;’(.umcl\u
of measwred intact masses with the caicuigicé 11’11.%555(.355 ﬁ‘()_m E.‘IC ;;umr;lNA (;hd?“\p.{‘r,.
e of intact masses allows post-transcriptional ci':emg;f:sl f‘yuml :-L"-‘-\;{giﬂc‘dAk;,"ii
ouidattons, phosphorylations, giymsy?gne-ns, and clez-wag’v,(.,‘s mr )a: ~}lj:;-j(~ e m u
pificant differences in proten CXPression patleris am% ;}‘as.[.«l_r.;{n;s,u ‘gl,mi\:ch]Qm..,
aticns between control and tron deficient samples were .I(li@i.‘!l! K.'"G'.._,, ac } Hore-
phasts from iron deficient plands were isolated ‘\?\"ﬁ'h pei‘co@i‘u\nfi (?‘)li?%)} Li.\\ ::s\j?: 'm';-au
density gradients. Percall kas been slegg_c‘,sujd fo be lc_xxc‘, 1_? c: b{’ 1: chlkn:r-:)b;; -
surements of oxygen evolution were snmlarl in thyiakm(is‘ijl mia 1:{1 di,':i. ¢ m”.]\__i!_i(;;éi
isotated by the two methads, The hydropenic system developed {or the utr
studies will also be discussed,

EATED RN Y P FELANGGASTER
P8O ATING AN QLFACTORY-RELATED GENK 1Y PROSOPHILA MELANGG

Alan Raetz ol _roetzgyatioo.cont .
Committee Chely: Dr Jeffrey Bell jhellimesuchico. edu

H H e e e
DEET (Diethyl-meta-toluamide) is a commonly used E‘ﬂpl‘cai. 111':?&(:1‘ ]“Izw(;(lj;tid i}]uélxgx
molecular mechanism of action 15 unknown. I{esearghcm ;J}JL}» Am.lib y} ; ! ; Pﬁ\(‘; o
tant strain of 1 melanogasier that is largely insengilive K,] the 1?‘1}_;,‘ u:} n;bi;r;im
DERT, yet has normal responses o other odm-an}‘s.\'_\ﬁ!g h{wg u:;:, :5(;; o {;NE,T
3)33])ping to locate aregion on th( }{ chrmln.oson_}e .Ilk{',l}f] {_{)"m }:‘}\me \‘/;qijbig 5{..(:};!_.”;
;'epé-iiency by crossing the E_')E}‘,E;E‘»-rnscn:'mw; };gja;E ;0 (:“S:u:\ind 1a ‘;h.] )};ic e
mosome markers yellow, singed, garnet, and forked, ndused a v
assay to score the response of the 2 rccmnbmam.lmic (}ﬂ‘.bpl ing n‘) DEET. Our
;‘igzging)i;;iim; data .«:hEc))ws strong linkage o f l‘hi% trait to ihg%oy}aed ,,lnd.i:;cl:;1;l;},i )‘;\;f
present preliminary data on the candidate gene E:J‘:ak{frj .V\:h ;ﬁ.h u fn‘m ;1?‘ gmm ;Lh:i 5
from forked. Shaker is a voltage-gated |'}mas51uznf:ha;u‘n,! ihat n‘a;:;.? ’L:Vvthé %
determined to be invalved in olfactory responses. &liaiam‘(n‘x‘qmniis {.‘15';]); ;1;;]}6] m e
nsensitive phenotype inour as‘f;jay. When w§ ;:,ic ;gi 3;(:&&«;:::1;; z::::jcg hta el blocke
tricthylhexylasynonium bmmucue.}s a repetient odar > vd 0 cOnire] strains.
insensitive mutant is also insensitive {o s odoxam‘wmlmu '.io_ wn. ol sivin
l\?f?;;f:smxt our prefiminary DNA sgquencing daia f)f: the pmi(trtg;oi{i .?1{1;3}%;]{;( :;
both the mutant and wild-type strains, as .weil as }-‘g cross data o ale !
knockout mutants with the DEET-insensitive mstant.




PIsTRIBUTIONAL AND SPATIAL COMPARISONS OF FISH LARVAE AND FUVENIELS
N THE LOWER Fraruer River, CALIFORNIA

Alicia Seesholtz: gseesholi@warer.ca.pov
Committee Chair: Dr. Michael Marcherti

This study provides a comparison of fish lavae and Juveniles sampled with &
swrface net and a benthic net and provides msight into bow gear types affect
perceived assemblage structure and species abundance. In addition, the unusuat
design of flow-release structures from the Orovitle-Dham Thermalite Complex info
the California Central Valley’s lower Feather River provided & unigue setting to

evaluate the relative importance of flow regime for fish larvae, M y objectives were

te (1) determine which speciesftaxa were sampled by surface and benthic gear
types and in what numbers; and (2} evaluate whether there were distributional and
compositional differences among species between flow regimes. A total of 4,207
specimens (3,337 fish and 870 epps) were sampled at three sites in the lower Peather
River over a 26-week period in 2003, The surface net caught 2.7 times more individu-
als thar: the benthic net. Prickly sculpin Cotrus asper, Sacramento sucker Catostonms
occidentalis and wakasagi Hypomesus nipponensis were the most abundant spe-
cies in both gear types. The surface net sampled four species that the benthic nel
did not while the benthic net sampled six species that the surface net did not. The
most upstroam stte had 11 spécies, the middle site bad nine species (and the highest
total number of individuals) while the most downstream site had cight species,
Notably, even though more fish were obiained with the surface net, the combina-
tion of both sampling gears provides a more accurate picture of fish farvag and
Jjuvenile composition, distribution, and abundance

Mo Apvarent Benerr or Low G—uf{:kzmu; Inesx Mears on rus FosTerRAN-
A Lapin RESPONSE 1IN WOMEN witst QBESIEY OR INSULIN Rusisrance

V-Gyovai, 1. Miles, J Mahoney, K Sifliman Depariment of Biotvgical Sciences
and the Program jn Nutrition and Food Sciences, CSU Chice

The goal of this study was to defermine if the type of carbohydrate [Jow vs. bigh
glycemic index (GI}] influences the postprandial i pid response in obesity or insulin
resistance, Subjects (27 3 9 vears) were {5 normal weight (lean) and 26 abdominally
obese women. Using a randomized cross-over design, subjects consumed two
break fast meals, high (66) and low (45} GI, after fasting on two oceasions. Blood
samples were collected prior to each meal and 1, 3, and 5 b afier and analyzed for
total triglyceride (FG), chylomicron-TG (CM-TGY, HDI-cholesterol (HDLACY, insu-
lin, and apoprotein C-3. The insulin area under the curve {AUC) afier the high Gt
meal was significantly (p < 0.04) greater for both obese and lean subjects, Fhe 7
did not affect the total TG AUC or CM-TG AUC in obese or lean subjects. Subjecis
were separated mito insulin sensitive [<10 plU/ml] and insulin resistant {14 afUimf
groups based on average fasting insulin levels. The average insulin AUC was
nearly 2.5 fold higher: total TG/HDEAC vatio was 2.5-fold higher; the average total
TG AV was 2-fold higher; and the average apo C-3 was i ghily higher (p=0.08) in
the resistant group. However, the insulin sensitive group had a significantly (p <
0.02) reduced postprandial total TG response afier the high GI meal, most likely due
to the greaier insulin response. In conclusion, subjects with insulin resistance
have an exagperated postprandial TG response which may be partially due to el-
evated apo C-3, a known inhibitor lipoprotein lipase. Bu, these data do not support
a benedit of tow Gl meals in obese or in those with insulin resistance.
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PRESCHGOLERS IN RURAL NORTHERN CALIFOINIA

M Sohal, BS, RD, M Neyman, PhD, RD, K Silliman, Ph{), R, Program ik
" Nutrition and Feod Sciences, CSUChico

The purpose of this study was to explore qtlmic dif‘ferenhc‘es lxu})t{i.xs:.tei_lr‘y {)aétilgz
among low income preschoolers (3-3 years) in ruraE “Nqn)hu.l? Cali 0;.131&. Su 'JI N
were 458 children enrolled at the Yuba Sutter Head Start Program. Ar‘du,tgu"y g‘va‘ IM
tion instrument was completed by staff and a parent or guarduin._ol::thmc.ds;égl/ *;u~f
fion was 41% Hispanic, 36% White, 12% Asian, 5% Black and 6% m.hej._ 1‘0 01
children had a BMI > 85th%. 89% of houscholds were at or l*;cl"(}w(p\mi;ﬁ:v (ivc :
12% of the families reported runn_ing, ou_l c}f foud at ur‘n«:.:si ﬂiif; 8:2» lcsck(, (;:1(]\{:‘1&,
equipment. Significant (p<0.05) ethnic differences C%I.L‘,l’d% y paties ni drc—f}:’ ¢ Jows:
Blacks consumed more “other” mifk products than Asians and more n}h?a ('u‘x ‘ 1
and seeds than Hispanics and Whites. Asians ate more rice t}xan _Blafl\s,, H’?l?p?}[!‘{t,;
and Whites. Even though a majority (= 76%} of all ethnicities 1'@3(3:[{%@ meeking :1-‘
servings of fivits and vegetables per day, Asians had '1he h;g_hc}ﬂ. L‘(;}i}.‘xl‘li‘lnﬁfiim o
vitamin C-rich fruits and vegetables than other e:i'hn}’c groups. Asians 4 io oc.o_:}:
suined move vitamin A-rich foods than whites ov “‘m;her and nmre‘[?i ﬂjf o}lhcrn uits
and vegetables than whites. In agreement, more Asians met or -?f“{,wt?“d t u‘fil ug{)r}:n
mendation for bread group foods (49%3, fruits and. vegetables (92 /9} dﬂ‘d \f’!ldl‘l}‘iil d?
rich foods (90%) thay other cilmic groups. ispamics cnni.mmed‘ 1‘m‘s_r'e fe:lzg,d?!f‘—g& 's
tike doughnuts and cookies than Whites. Sugary-foods WLzl’ff: .ﬂhsoﬁidt\:{. w_l\ |1 o ;.;
A better understanding of dietary patierns can help nutrition educators desigs
cthnically appropriate programs o improve health and well being,

Foop INsECURTPEY AMONG Nonraern CALIFGRNIA ELDERLY

.M 4. Harris, MS RO MR Nevman, PRID, R K. Sifliman PhD, R, .a_'!-’.r"o{sgv_":]mfz i¥
“Nutrition and Food Sciences, Department of Biological Sciences, CSU Chico

Rural Northern California is experiencing rapid growih in the eiduﬂ y pgl}:)i;}‘e}f;on as
baby boomers approach retirerent age and urban retirees mige ate }{J rul ‘}iu?illnl‘jj
nities. Elderly in rural areas tend to expericnce more .hqai!h ;mﬂﬂfmi, l’(:L ua{ Li‘ 8 d
ceds 1o services, and higher rates of poverly wiuci)_is ih'e- manj' (,a‘u?e u? .0(.),1
msecurity. The objective of this study was 10 assess food nsecut aty :.ll\fl()%;l_{:,t 1}:‘1 ‘dd
Northern California elderty and identity within or between eounty m?ifrc-r@?:s’ ms,fdl
on demnographic variables and participation in logrd assﬁ;}sﬁam:f [ ﬁg! dt s ! 34.10;2;;3
pience sample of 266 male and female sendors (77+ &, VEANS ) Vm\’cl: uc:u !‘ o o
seniof nutrition sites and health fairs, Suh;gcls c:-{.)mpi\’:{e_é a S;Ll vey a.i'\ma:nf.\ ‘(,:
mographics, health status, and indicators of' foed insecurity. 8(? % c.)i‘m; J?];L bf»zf;,gu
Caucasian, representative of rural Northern gaflf()\!l]!zl‘ﬂf:i(i!n{)gffl-g)h{bu.i‘ 2% ?_.'j
fects reported ammual incomes of Tess than 515,004, 3-;1@;}11 pczz,cmia);qh‘x.lm_;eﬁxi;L;i
.r‘j{)l"lﬁd not always hiaving enough money m.huy the food f.h_(;y n‘ec( bl j‘m’c p}gg_or ,
of subjects reporied worrying whether their foed would run oot du'ne: ;D,c :gif;
money to buy more and having 1o choose betwee buy}{lg food an pdé}jm;_.i ?L‘t.,
utilities and/or medications in the last twelve months. Three per (J.'Zl’li {} 3u 33.{1(, ;;C
reported experiencing hunger in the fast 12 'mmzths but did no?lgfﬂ 1{’:??};_5@ ('J.
financial constraints. Food insecurity may exist among rural Not lh{ur;} Ca dl ())}111&
elderly, especially among low-income 5eniors. I m_'thcr resea_rch is Wd:;i t:‘.ntt.e %2;?:
the anticipated graying of the Northern California population in order to cnsu
adequate access to nutrition services in this at-risk population.
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