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Symposium Schedule 

 
10:00 AM Registration  
 
10:30 AM ;pening Session 
 
Welcoming Remarks < Arthur Western, ?ice-President for Academic Affairs and 
Dean of the Faculty, Rose-Hulman Institute of Technology 
 

Scheduled Presentations 
"atthe' Brittain# $%nal)sis of %.tin in Stemonitis fla-ogenita/0 
 
Ian -ailey# $0esign of a novel assa) fo4 gl5.ose 6#789is:;os:;ate :4o<5.tion 

in 1/ coli/0 
 

Sara Rohrabaugh# $=;a4a.te4i>ation of %nti9ioti.8<e:en<ent ?east 
@5tantsAB 
 

Alana Bur7e# $C5n.tional S59stit5tion of Ei9osomal G4otein SH! 
Iomolog5es in ?eastAB  

 
12:00 PM Lunch 
 
 
1:00 PM Afternoon Session 

Scheduled Presentations 
Chad :arse# $%<van.es in Stone JmagingK Jm:4oving S;o.L Mave 

Nit;ot4i:s) O4eatment fo4 Gatients Pit; Q4ina4) Stone 0iseaseAB 
 
<ade =amsley# $O4a.e @etal %nal)sis of E54al Mate4 Sam:les f4om t;e 

O4afalga4 Mis.onsian Rla.ial %S5ife4sAB 
 
Rita Strac7# $Rel S;ift @5tations in Iis8Gat.; O;io4e<oTin @5tantsAB 

 
2:00 PM Break 
 
 
2:20 PM Afternoon Session Resumes 

Scheduled Presentations 
-a@id Anapp# $UT:4ession an< G54ifi.ation of @5tants of t;e I5man 

Ust4ogen Ee.e:to4 Nigan< Vin<ing 0omainAB  
 
"atthe' Sung# $=;a4a.te4i>ation of I5man Ust4ogen Ee.e:to4 Nigan< 

Vin<ing 0omain @5tantsAB  
 
Amber Brannan# $=loning an< UT:4ession of t;e N68=%@ UTt4a.ell5la4 

C4agmentAB 
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Anal&sis of Actin in Stemonitis BlaCogenita 
 
Matt.e0 1. Brittain# and 'eannie T. B. Collins 
Department of Chemistry, University of Southern Indiana, Evansville, IN 477B2 
 
S"#$%&'"'() *+,-%.#&'", is a myxomycete which has three stages in its life cycle.  
These stages begin with spores germinating to an aphanoplasmodium which 
develops into a coralloid plasmodium.  Myxomycetes, slime molds, move throughout 
their environment via pseudopods during the aphanoplasmodial and coralloid 
plasmodial stages.  This process is under the control of cytoskeletal proteins.  Actin 
is a cytoskeletal protein that polymeriLes to form microfilaments.  Along with other 
cytoskeletal proteins, these microfilaments are likely involved in motility of the 
organism.  Actin has been detected in extracts from both the aphanoplasmodial and 
coralloid plasmodial stages.  Based on western blot analysis, S"#$%&'"'()*+,-%.#&'", 
actin is roughly 4M kDa in siLe.  Capillary electrophoresis was used to examine actin 
from extracts of various stages in the organismNs life cycle.  Under current 
conditions, actin interacts with other proteins in the extracts during capillary 
electrophoresis. 
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Design of a novel assay for glucose 1,6-bisphosphate production in BC coliC 
 
Ian Dailey* #$% &#'( E. +'#$%, 
-./#',0.$, o2 34.0i6,'78 9o6.:;<l0#$ >$6,i,<,. o2 ?.c4$oloA78 ?.''. ;#<,.8 >B 
CDEFG 
  
-<'i$A Al7col76i68 Al<co6. H:/4o6/4#,. i6 co$I.',.% ,o Al<co6. J:/4o6/4#,. K7 
/4o6/4oAl<co0<,#6.. 9.6.#'c4 6<AA.6,6 ,4#, Al<co6. H8J:Ki6/4o6/4#,. i6 # co2#c,o' 
2o' ,4i6 .$L70.8 #$% ,4#, 6o0. #0o<$, o2 <$Ko<$% Al<co6. H8J:MN i6 $..%.% ,o 
0#i$,#i$ c#,#l76i6 K7 /4o6/4oAl<co0<,#6.. Ol<co6. H8J:MN 0#7 #l6o '.A<l#,. o,4.' 
0.,#Kolic .$L70.6. >, i6 $o, ($oP$ i2 Al<co6. H8J:MN i6 /'.6.$, i$ .Qc.66 i$ E. coli8 
,4o<A4 i, 4#6 K..$ 2o<$% i$ co$6i%.'#Kl. .Qc.66 i$ 6.I.'#l 0#00#li#$ 6/.ci.6. E. 
coli ?RMMN c.ll l76#,. P#6 #$#l7L.% 2o' ,4. /'.6.$c. o2 .Qc.66 Al<co6. H8J:MN K7 
/'.ci/i,#,io$ <6i$A .,4#$ol #$% K#'i<0 c4lo'i%.8 2olloP.% K7 #$io$ .Qc4#$A. ;MS3 
#$% %i'.c, <l,'#Iiol., #K6o'/,io$ T<#$,i,#,io$. +.c#<6. o2 ,4. co6, o2 Al<co6. H8J:MN8 
,4. /'.ci/i,#,io$ 6,<%7 P#6 2i'6, /.'2o'0.% <6i$A ($oP$ #0o<$,6 o2 Al<co6. H:M #6 
# ,.6, 0ol.c<l.. -.,.c,i$A Al<co6. H:M #$% Al<co6. H8J:MN /'oI.% 0o'. %i22ic<l, ,4#$ 
#$,ici/#,.% %<. i$ /#', ,o ,4.i' loP .Q,i$c,io$ co.22ici.$,6 U!NHF ! H U& c0V:HV. 
Ol<co6#0i$. J:/4o6/4#,. P#6 c'o66:li$(.% ,o J:#0i$o4.Q#$oic #ci% W./4#'o6. C+ 
'.6i$8 #$% ,4i6 P#6 ,.6,.% #6 #$ #22i$i,7 '.6i$ 2o' ,4. i6ol#,io$ o2 .$L70.6 ,4#, 
0iA4, K. '.6/o$6iKl. 2o' 67$,4.6i6 o2 Al<co6. H8J:MN. X 6iA$i2ic#$, .$'ic40.$, o2 # 
6<K:/o/<l#,io$ o2 /'o,.i$6 P#6 oK6.'I.% <6i$A ,4i6 0.,4o%8 ,4o<A4 ,4. i%.$,i,7 o2 
,4.6. /'o,.i$6 P#6 $o, .6,#Kli64.%. X22i$i,7 c4'o0#,oA'#/47 64o<l% K. .Q/lo'.% 
2<',4.' #6 # 6./#'#,o'7 ,.c4$iT<. 2o' /o66iKl. 67$,4.,ic .$L70.6 o2 Al<co6. H8J:MN8 
#$% o,4.' 6/.c,'o/4o,o0.,'ic 0.,4o%6 64o<l% K. co$6i%.'.% 2o' ,4. %.,.c,io$ o2 
Al<co6. H8J:MN i,6.l2. 
 
?4i6 Po'( P#6 2<$%.% K7 ,4. >93+3 <$%.' ,4. #<6/ic.6 o2 ,4. &.'c(YXXXW 
Z$%.'A'#%<#,. Wci.$c. 9.6.#'c4 M'oA'#0. 
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Characteri*ation o- Antibiotic0dependent 3east 5utants. 
 
Sara 9. Rohrabaugh<# $%&'& () *+,-.# /,012&% 3) 4&'5,.26 &'5 7896&,5 $) 
$'26:'0 
3.;&,2<.'2 := $;;%8.5 *8:%:>0 ? *8:<.589&% @'>8'..,8'># 7:1.AB+%<&' C'1282+2. 
:= D.96':%:>0# D.,,. B&+2.# CE FGHIJ 
 
K,:;., =+'928:' := ,8L:1:<&% ;,:2.8'1 81 '.9.11&,0 2: <&8'2&8' &99+,&2. 2,&'1%&28:'# 
& '.9.11820 =:, 9.%% M8&L8%820)  E:'1.'1. 1+;;,.11:, <+2&28:'1 &%%:N 26. ,8L:1:<. 2: 
,.&5 26,:+>6 1;+,8:+1 12:; 9:5:'1 &'5 :=2.' 5.9,.&1. 26. :M.,&%% &99+,&90 := 
2,&'1%&28:')  C' Saccharomyces cerevisiae# ':'1.'1. 1+;;,.11:,1 <&0 &,81. =,:< 
&%2.,&28:'1 8' 1.M.,&% ,8L:1:<&% ;,:2.8'1)  D6.1. 1+;;,.11:, <+2&28:'1 :=2.' 
8'9,.&1. 1.'1828M820 2: 26. &<8':>%09:185. &'28L8:289 ;&,:<:<098')  /:'M.,1.%0# 
&'281+;;,.11:, <+2&28:'1 <&0 &%1: &,81. 8' 1:<. := 26.1. ,8L:1:<&% ;,:2.8'1)  D6.1. 
<+2&28:'1 &,. 26:+>62 2: 8'9,.&1. 26. &99+,&90 := 2,&'1%&28:' &'5 <&0 9:+'2.,&92 
26. 5.9,.&1.5 &99+,&90 &'5 8'9,.&1.5 ;&,:<:<098' 1.'1828M820 &11:98&2.5 N826 
1+;;,.11:, <+2&28:'1)  O8%5A20;. 0.&12 6&;%:851 6&,L:, 2N: >.'.1 .'9:58'> 26. -.0 
,8L:1:<&% ;,:2.8' 7;1PJ)  K,.M8:+1 &22.<;21 2: 81:%&2. ;&,:<:<098'A5.;.'5.'2 
<+2&'21 8' N8%5A20;. 12,&8'1 ;,:M.5 +'1+99.11=+%)  B:N.M.,# 18Q ':M.% 
;&,:<:<098'A5.;.'5.'2 0.&12 <+2&'21 N.,. ,.9.'2%0 81:%&2.5 8' :+, %&L)  *.9&+1. 
26.1. <+2&'21 N.,. 81:%&2.5 =,:< & 12,&8' L.&,8'> & -':9-:+2 8' :'. := 26. RPS23 
>.'.1# N. L.%8.M. 26&2 26. <+2&28:' ,.1;:'18L%. =:, 26. &'28L8:289A5.;.'5.'2 
;6.':20;. ,.185.1 8' 26. ,.<&8'8'> =+'928:'&% 9:;0 := RPS23)  B.,.# N. 5.19,8L. 
=+,26., 96&,&92.,8R&28:' := 26.1. <+2&'21 &'5 :+, &22.<;21 2: 85.'28=0 26. >.'.289 
96&'>.1 ,.1;:'18L%. =:, 26. <+2&'2 ;6.':20;.)  C' :'. .Q;.,8<.'2# N. 8'M.128>&2.5 
26. .==.921 := M&,08'> ;&,:<:<098' 9:'9.'2,&28:'1 :' 26. >,:N26 := 26. <+2&'21)  
S+, ,.1+%21 1+>>.12 26&2 1.M.,&% 58==.,.'2 <+2&28:'1 <&0 L. ,.1;:'18L%. =:, 26. 
;&,:<:<098'A5.;.'5.'9. ':2.5 8' 26. 58==.,.'2 <+2&'2 81:%&2.1)  O. &%1: 
&22.<;2.5 2: ,.M.,1. 26. ;&,:<:<098'A5.;.'5.'2 ;6.':20;. L0 8'2,:5+98'> & N8%5A
20;. 9:;0 := 26. RPS23 >.'. :' & ;%&1<85)  B:N.M.,# 8' <&'0 9&1.1# 26. <+2&'21 
N.,. ,.9&%982,&'2 2: 2,&'1=:,<&28:' :, &;;.&, 2: 6&M. %:12 26. <+2&'2 ;6.':20;. 
5+,8'> 26. 2,&'1=:,<&28:' ;,:9.5+,.) 
 
D681 N:,- N&1 =+'5.5 L0 26. C7/*/ +'5., 26. &+1;89.1 := 26. (.,9-T$$$U 
V'5.,>,&5+&2. U98.'9. 7.1.&,96 K,:>,&<) 
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Functional Substitution of Ribosomal Protein S23 Homologues in Yeast. 
 
Alana M. Burke*, Sara L. Rohrabaugh and Richard A. Anthony 
Department of Applied Biology & Biomedical Engineering, Rose-Hulman Institute 
of Technology, Terre Haute, IN 47803 
 
Ribosomal protein S23 (Rps23) is an essential component of the yeast ribosome and 
is well conserved in both prokaryotes and eukaryotes. This protein is known to play 
an important role in maintaining the accuracy of translation.  It has also been 
shown to be crucial in controlling resistance or sensitivity to certain aminoglycoside 
antibiotics in prokaryotes and eukaryotes, respectively.  The purpose of this 
research is to determine whether Rps23 homologues from bacteria or higher 
eukaryotes can function in the yeast ribosome and, if so, the effect that these 
homologues have on aminoglycoside sensitivity.  The RPS23 gene is essential and is 
duplicated in haploids. Strains harboring a single disruption of either RPS23A or 
RPS23B were constructed for previous work.  However, a double knockout strain 
and a counter-selectable plasmid bearing a functional RPS23 gene are needed to 
perform plasmid shuffling experiments.  A strategy to construct the required double 
knockout strain and the appropriate plasmid has been developed.  This presentation 
focuses on current progress and future goals. 
 
This work was funded by the IRCBC under the auspices of the Merck/AAAS 
Undergraduate Science Research Program. 
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Ad#ances in Stone ./aging1 ./pro#ing Shoc5 6a#e Lithotrips8 9reat/ent 
for ;atients <ith =rinar8 Stone >isease 
 
Chad A. Aarse*, Samuel C. ,im, .ames A. McAteer, .ames E. Lingeman, and 
.ames C. Williams, .r. 
Department of Anatomy and Cell Biology, Indiana University School of Medicine, 
Indianapolis INF Methodist Hospital Institute for ,idney Stone Disease, Methodist 
Hospital, Indianapolis IN 
 
Helical CT has become the preferred method to diagnose urinary stones in patients 
presenting with abdominal pain.  Recent studies have shown that CT can display 
internal structure in stones with remarkable detail as well as predict stone 
composition.  Miven that some stones are more susceptible to shock wave lithotripsy 
than others and that shock wave lithotripsy is known to cause renal damage, 
ascertaining stone structure and composition at diagnosis via clinical CT could be 
helpful in choosing among treatment options.  Older, low-resolution CT technology 
proves to be problematic since these studies suffered from an artifact in which 
stones with low apparent CT attenuation were observed to fragment to a greater 
extent during lithotripsy than stones with high attenuation, but this was likely due 
to volume averaging error as a result of interplay between stone size and image 
resolution.  Heterogeneity of stone composition is another complicating factor, 
which was not foreseeable with older CT technology.  Using new Ruad-slice multi-
detector helical CT, we demonstrate that there is sufficient image Ruality to view 
the spatial arrangement of heterogeneous components in stones when narrow x-ray 
slice widths and bone windows are used.  Improved resolution and suggested 
viewing parameters also permits accurate identification of stone composition for 
four clinically relevant stone types using only attenuation values.  We anticipate 
that continued improvement in image resolution for CT technology will provide 
more information about stone composition and structure that will ultimately lead to 
better care for patients with stone disease.  
 
Source of SundingT NIH Mrants POV D,4388V, ROV D,YY674, ROV D,Y\\33 
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Trace 'eta) Ana)ysis of 12ra) Water Samp)es from the Trafa)gar 
Wisconsian 9)acia) A:2ifers 
 
;ade Wams)ey*, Mark E. Brandt, and Howard McLean 
Department of Chemistry, Rose-Hulman Institute of Technology, Terre Haute, IN 
478H3 
 
Past studies have shown that the ingestion of specific metals has been found to 
cause severe health problems.   Some of the metals of highest concern can be found 
in natural deposits in hazardous areas, such as water tables, while others are waste 
of industrial processes which run into streams causing contamination of drinking 
water sources.  The Environmental Protection Agency PEPAQ has published 
regulations for the amount of hazardous metals that are allowed in drinking water. 
In this experiment, four water samples were taken from rural wells supplied by the 
Trafalgar Wisconsian glacial aquifer.  The samples were analyzed for hazardous 
metal concentrations to determine if EPA regulations were exceeded.  Ultra-trace 
metal cation analysis employed the use of UVWVIS Spectroscopy, Flame Atomic 
Absorption Spectroscopy PFAASQ, Flame Atomic Emission Spectroscopy PFAESQ, ICP 
Emission Spectroscopy PICP-ESQ, and ICP Mass Spectroscopy PICP-MSQ.  Samples 
from the same well exhibited ranges of values:  FAAS analysis indicated 
concentrations from 4 to 5H ppb Cr and 1H to \HH ppb Pb, while the ICP-MS analysis 
indicated concentrations from 8 to 4H ppb Cr and 1 to 1H ppb Pb.  The maximum 
contaminant level established by the EPA is 5H ppb Cr and 15 ppb Pb for these two 
metals. From the current data, no discernable trends were observed.  In conclusion, 
metal concentrations were found to be 3HH ppb Pb, \8H ppm Cd, and 5HHH ppm Fe 
for water used as the standard in several of the analytical methods.  The systematic 
error yielded inconclusive results for UVWVIS Spectroscopy, FAAS, FAES, and ICP-
ES.  To improve the quality of experimentation, a pure standard should be used in 
these methods to produce more accurate results.    
 
This work was funded by the NSF and the RSEC. 
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!el Shift Mutations in His-Patch Thioredoxin Mutants 
 
Rita L. Strack<1, %&endo&lyn S. /napp2, 3ames C. 7u2 
19epartment o< Applied Biology and Biomedical Bngineering, RoseD7ulman 
Institute o< Fechnology, Ferre 7aute, IH 4JK0L and 29epartment o< Biochemistry 
and Biophysics, FeMas ANO UniQersity 
 
 9etermining the oligomeriRation states o< many di<<erent proteins can be a 
timeDconsuming and di<<icult endeaQor.  7o&eQer, &e haQe begun to deQelop a noQel, 
highDthroughput method o< determining the oligomeriRation states o< proteins based 
on ho& Qarying the charge causes proteins to run di<<erently on natiQe gels.  Fo 
create proteins &ith di<<erent charges, &e are taTing three di<<erent approaches.  
Uirst, &e are introducing single amino acid changes Qia siteDdirected mutagenesis 
into a <usion protein consisting o< 7isDVatch thioredoMin <used to the dimeric %CH4 
leucine Ripper.  Fo a<<ect the oQerall charge, seQen di<<erent amino acids &ithin the 
7isDVatch thioredoMin &ith a positiQe or neutral charge &ere changed to glutamic 
acid or aspartic acid indiQidually in an attempt to create a more oQerall negatiQe 
charge.  Second, mutations to lysine residues &ere made in the region bet&een FrM 
and %CH4 consisting o< <our consecutiQe glutamic acid residues to maTe the oQerall 
charge o< the protein more positiQe.  Fhese mutants are currently being screened <or 
seWuence Qeri<ication.  Uinally, &e are introducing cassettes encoding charged 
amino acids into the uniWue cloning site o< RsrII.  I tested one Qeri<ied mutant 
X/YJBZ <or eMpression and puri<ication[ ho&eQer, the mutant protein &as not 
detected on an S9SDpolyacrylamide gel a<ter puri<ication.  Oore &orT must be done 
to Qeri<y mutant proteins, create noticeable gel shi<ts, and to <urther deQelop this 
method o< determining oligomeriRation states.   
 
Fhis &orT &as <unded by the HSU.
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!"pression and -uri/ication o/ 2utants o/ the 4uman !strogen Receptor 
8igand Binding :omain 
 
:a;id <napp=# $%&& '()*# %)+ $%,- .,%)+&. 
012%,&31)& o5 6713i9&,:# ;o91<=(l3%) ?)9&i&(&1 o5 @1c7)olo*:# @1,,1 =%(&1# ?B 
CDEFG 
 
@71 7(3%) 19&,o*1) ,1c12&o, li*%)+ Hi)+i)* +o3%i) IE; K.0L# &71 i)+121)+1)&l: 
5ol+i)* li*%)+<Hi)+i)* ,1*io) o5 &71 l%,*1, =(3%) E9&,o*1) ;1c12&o,# i9 -)oM) &o 
()+1,*o % co)5o,3%&io)%l c7%)*1 i) &71 2,191)c1 o5 % li*%)+. @71 1N%c& )%&(,1 o5 
&7i9 c7%)*1 i9 )o& M1ll ()+1,9&oo+. O,1Pio(9 9&(+i19 7%P1 i)+ic%&1+ &7%& &71 !<71liN 
%& &71 6<&1,3i)(9 o5 &71 K.0 3%: ()+1,*o 9i*)i5ic%)& c7%)*19 i) co)5o,3%&io) 
M71) &71 li*%)+ i9 Ho()+. Q)5o,&()%&1l:# %9 &71,1 i9 )o R<,%: c,:9&%l 9&,(c&(,1 5o, 
&71 ()Ho()+ 2,o&1i)# o&71, 31&7o+9 %)%l:9i9 3(9& H1 co)9i+1,1+. @Mo )1M 3(&%)&9 
o5 &71 E; K.0 M1,1 &71,15o,1 9:)&719iS1+ Mi&7 9(H9&i&(&io)9 %& 2o9i&io) TG!# %& &71 
H%91 o5 &7i9 !<71liN# Mi&7 &71 i)&1)&io) o5 oH91,Pi)* &71 +i551,1)c1 i) H17%Pio, 
H1&M11) &71 3(&%)&9 %)+ &71 Mil+ &:21 2,o&1i) Mi&7 ,1921c& &o li*%)+<Hi)+i)* %)+ 
+i31,iS%&io). @71 Mil+<&:21 %)+ 3(&%)& 5o,39 M1,1 1N2,1991+ i) !. coli @UOOV 
c1ll9 %9 % 5(9io) 2,o&1i) Mi&7 3%l&o91 Hi)+i)* 2,o&1i) I$.OL. @71 i)i&i%l 5(9io) 
2,o&1i) M%9 1N2,1991+ i) i)i&i%l :i1l+9 o5 oP1, !VF 3* 21, Ki&1, o5 c(l&(,1 9ol(&io).  
;1coP1,:# %9 1N21c&1+# +,o221+ co)9i+1,%Hl: Mi&7 cl1%P%*1 o5 &71 5(9io) 2,o&1i). @71 
2,o&1i)9 M1,1 lo%+1+ o)&o %) %)io) 1Nc7%)*1 col(3)# M%971+# %)+ 1l(&1+ Mi&7 % 
li)1%, 9%l& *,%+i1)&# &7(9 912%,%&i)* &71 K.0 %)+ $.O. @71 5,%c&io)9 co)&%i)i)* 
K.0 M1,1 2ool1+ %)+ ,() oP1, %) %3:lo91 %55i)i&: col(3) &o ,13oP1 %): ,13%i)i)* 
&,%c19 o5 $.O. Wi&7 &7i9 )1M 31&7o+ o5 2(,i5ic%&io)# 1)o(*7 o5 &71 ,1l%&iP1l: 
()9&%Hl1 3(&%)& M%9 2(,i5i1+ 5o, 9&(+:. X9 +i31, i)&1,%c&io) %55i)i&: i9 +i55ic(l& &o 
9&(+:# -i)1&ic 1N21,i31)&9 M1,1 ,() o) &71 2(,i5i1+ 2,o&1i) &o +1&1,3i)1 % ,1l%&1+ 
2,o21,&:# &71i, ,%&1 o5 +i99oci%&io). .1c%(91 &71 5(9io) 2,o&1i) %)+ &71 K.0 %,1 
-)oM) &o +i31,iS1# H: co3Hi)i)* 2(,i5i1+ 9ol(&io)9 o5 K.0 %)+ 5(9io) 2,o&1i) &71 
co)c1)&,%&io) o5 &7191 7o3o+i31,9 %)+ &71 5o,3%&io) o5 % )1M 71&1,o+i31, co(l+ H1 
oH91,P1+ %9 % 5()c&io) o5 &i31. @7191 1N21,i31)&9# 21,5o,31+ Ho&7 i) &71 2,191)c1 
%)+ %H91)c1 o5 P%,io(9 li*%)+9# Mill (l&i3%&1l: 2,oPi+1 i)9i*7& i)&o 7oM 93%ll 
3ol1c(l19 c%) %551c& &71 5o,3 %)+ 5()c&io) o5 Ho&7 &71 7(3%) E; K.0 %)+ o&71, 
2,o&1i)9 i32o,&%)& &o 7(3%) 31&%Holi93. 
 
@7i9 Mo,- M%9 5()+1+ H: &71 ?;6.6 ()+1, &71 %(92ic19 o5 &71 $1,c-YXXX' 
Q)+1,*,%+(%&1 'ci1)c1 ;191%,c7 O,o*,%3. 
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Characterization of Human Estrogen Receptor Ligand Binding Domain 
Mutants 
 
Matthew Sung=, %a'id *napp, -ar/ 01 Brandt 
%epartment o7 Chemistry, Rose=>ulman Institute o7 Bechnology, Berre >aute, IE 
4GH0J 
 
Bhe biological e77ects o7 estrogen are regulated by the >uman 0strogen Receptor 
L0RM1 >ence, understanding the interaction o7 estrogen and other ligands Nith the 
0R Oigand Binding %omain LOB%M can pro'e Puite use7ul1 OB% Nas eQpressed in 
high yield as a 7usion protein Nith -altose Binding Rrotein L-BRM1 Bhe -BR=OB% 
7usion protein Nas clea'ed Nith hydroQylamine to release the OB% peptide1  
 BNo mutant OB% peptides, in Nhich Oysine=SJ1 Nas mutated to glutamine 
L*SJ1TM and to proline L*SJ1RM, and the Nild=type OB% Nere eQpressed in BORR=2 
strain E" co&i cell cultures, and then both 7usion proteins and isolated OB%s Nere 
puri7ied1 %imer eQchange eQperiments Nere done to measure the rate at Nhich the 
-BR=OB% and OB% homodimers disassociate and the resulting rate at Nhich the 
-BR=OB%VOB% heterodimer 7orms1 Bhe amount o7 each dimer 7orm Nas 
Puantitated by per7orming gel 7iltration chromatography Nith an absorbance 
detector inter7aced to a computer using Oogger Rro1 Bhe reaction Nas alloNed to run 
7or about 2W hours 7or complete ePuilibration1 Bhe actual concentration o7 the three 
dimers at each time=point Nas measured by 7inding the pea/ areas o7 the respecti'e 
pea/s1 Bhe homodimer concentrations Nere shoNn to decrease in an eQponential 
7ashion, alloNing the rate constant 7or dissociation to be determined1 Bypically, hal7=
li'es 7or the homodimer disassociation process Nere about 119 hours1 
 Bhe eQperiment is not Nithout its problems, hoNe'er1 One problem that 
plagues this eQperiment is protein aggregation during puri7ication and the dimer 
eQchange eQperiment itsel71 Rrotein aggregation is e'idenced by the H=9 minute 
pea/ in the chromatogramsY this pea/ represents the 'oid 'olume as Nell as any 
aggregated protein in the sample1 Bhe Nild=type -BR=OB% and OB% proteins are 
relati'ely stable and soluble Nhen compared to the mutant types o7 these proteins1 
Bhe mutant proteins readily aggregate ma/ing data analysis more compleQ1 
Another problem Nas that the heterodimer and -BR=OB% pea/s Nere incompletely 
resol'ed in the chromatograms1 Bo determine the area o7 these tNo pea/s non=linear 
regression analysis Nas used to 7it log=normal cur'es to both o7 the pea/s1 Bhe log=
normal cur'e is a good approQimation 7or most protein absorbance pea/s, hoNe'er, 
it is not per7ect and thus error is introduced in the calculations1 
 %espite these problems, success7ul dimer eQchange eQperiments Nere 
completed 7or the Nild=type and mutant proteins1 Bhe data collected Nill e'entually 
alloN us to more 7ully understand the mechanism o7 ligand binding and thus the 
integral proper 7olding properties o7 the 0R protein1 
 
Bhis Nor/ Nas 7unded by the IRCBC under the auspices o7 the -erc/VAAAS 
Undergraduate Science Research Rrogram1 
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C"oning and E+pression of the L45C6M E+trace""u"ar :ragment 
 
6m<er Brannan*, Haddadin *, Datar, K, and /ebb CK  
Department of Applied Biology/Biomedical Engineering, Rose-Hulman Institute of 
Technology, Terre Haute, IN 47803 
 
The final obKective of this proKect is the immobiliMation of two neuronal growth 
stimulating proteins on implantable biomaterial bridges to stimulate and direct 
axonal regeneration following spinal inKury.  Currently the focus is on the neural 
cell adhesion molecule (L1-CAM), a membrane glycoprotein required for proper 
neuronal cell migration in the central nervous system during development.  As 
neurite outgrowth is thought to be controlled by the L1 extracellular 
immunoglobulin domains, detailed primer design along with PCR techniques were 
used to selectively clone the extracellular region of L1 for transfer into a baculovirus 
expression vector.  Transfection of Sf9 insect cells with the baculovirus results in 
protein expression accompanied by the incorporation of a poly-histidine tag that 
aids in purification and oriented immobiliMation on a biomaterial bridge for spinal 
repair.  *uture work will deal with neurotrophic factor-3 (NT-3) which is also 
involved in controlling the development, survival, and phenotypic differentiation of 
nerve cells.  After achieving successful expression of L1-CAM and NT-3, directed 
immobiliMation of different combinations of the two proteins will be used to 
investigate how they interact when stimulating neuronal cell outgrowth. 
 
*unding for the program was provided by NS* REU grant EEC 0139624. Thanks 
also to Clemson University for Ken /ebb]s start-up funding through NIH grant P20 
RR-016461. 


