
z . .  
.* . 

INTERFACING MICROBIOLOGY 
AND BIOTECHNOLOGY 

x -  C-ONFERENCE 
ABSTRACTS 

\% 

P-AGES 
SEMINARS, MAY 17, 2001 ............................................................... 1-3 

POSTERS, MAY 17 - 18, 2001 ............................................................ 3-7 

SEMNARS, MAY 18-1 9,200 1 ........................................................... .7- 13 

.. 



DISaMMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Govenunent. Neither the United States Gomarnent nor m y  agency 
thereof, nor any of their e m p l o m  makes m y  wasranty, express or implied, or 
assumes dny kgal liability or responsibility for the accuracy, completeness, or use- 
fulne# of any information, apparatus, product, or process disdosed, or represents 
that its use would not infringe privatdy owned rights. Rderrpcc herein to any cpe- 
Cifi commercial product, pruxss, or sewice by trade name, trademark, manufac- 
turer, or otherwise docs not necessarily constitute or imply its cndoncment, rccoxn- 
mendation, or favoting by the United States Gomment  or m y  agency t h m f .  
The views and opinions of authors c x p d  herein do not necessarily state or 
rcfkct thosc of tbe United States Government or m y  agency thereof. 

I '  

. 



DISCLAIMER 

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document. 



c 

PI: Julie A. Maupin 
Award Number: DE-FG02-ER15 10 1 

Descriptiod.~bsnact 

Tne 'Interfacing >licrobiolo& and Biotechnology' Conference was heia from May 17 - 
19,2001 on the University of Florida Campus in Gainesville, Florida. Over 100 faculty, 
postdocs, students, and research scientists from the US, Europe, and Latin .America 
participated. The conference successfully stimulated communication and the 
dissemination of knowledge among scientists involved in basic and applied resesch. 
The focus of the conference was on microbial physiology and genetics and included 
sessions on C1 metabolism, archaeal ;netabolism, proteases md chaperones, gene arrays. 
and metabolic engineering. The meeting provided the setting €or in-depth discussions 
between scientists who are internationally recognized for their research in these fields. 
The following objectives were met including: - -  

The promotion of interaction and future collaborative projects among scientists 
involved in basic and applied research which incorporates microbial physiology, 
genetics, and biochemistry, 
The facilitation of communication of new research findings through seminars, 
posters, and abstracts, 
The stirnulaion of enthusiasm and education among pardcipams including 
graduate and undergraduate students. 
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STEVE RAGSDAIX 

AI FRED SPORMANN 
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2:30 - 4:30 PM (Reilt Union - Rm 282) 
SESglON 3: NANOCOMPARTMENTS OF PROKARYOTIC CELLS 

* . Chair; HENRY ALDRICH (Universily of Florlda, Gainesville, FL) 
JESSUP SIiIVELY (Clemson University, Clenison, SC) 

THOMAS A. BOBIK (Universily of Florida. Gainesville, FL) 

JOHN FLANAGAN (Brookhaven National Laboratories, Upton, NY) 

EVERLY CONWAY DE MACARIO (Wadsworlh Cenler. Albany, NY) 
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- .  
The Carboxysome: A Simple Organelle lhal Enhances Carbon Dioxide 
Fixation by RuBisCO 

Nanocomparlments of Bl2-Dependenl Calabolic Processes of Salrnortella 

Bacterial Protein Disassembly Lines: ATP-Dependenl Proteases 

Microbial Dversily, Survival, and Stress Genes iii BioleclitiologicaIly 
ltnporlatil Ecosystem 
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Recepllon L Posler Session (Micro Bldg -West Atrium) 
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Regulation of Baclerial Melabolisni and Behavior by Ihe RNA-binding 
prolein CsrA and the Non-coding RNA, CsrB. 

JON STEWART (Universily of Florida, Gainesville. FL) 
Engineering Mio le  Microbial Cells for Cliiral Organic Syiitliesis 

LONNIE 0. INGRAM (University of Florida, Gainesville, FL) 
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JAMES PRESTON (University of Florida. Gainesville. FL) 
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E. coli Geiie Arrays - Analysis of Gene RegtJlaliOli 
STEVE BENNER (University of Florida, Gainesville, FL) 

Bioinformalics Approaches to Uritlerslariding Proleiii I'irr iclioti 
MICHAEL AIIAMS (llniversily of Georgia, Allieiis, GA) 

Insighls inlo Ihe Melablistii of I lydrogen and Sulfur IJY the 
I lyput thertiioplitle Pyrococcus Iirriosrrs 

1290 PM Lunch - (Reilz Union - Aitetlotitlo I3oorn) 
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SEMISUARS. 4lAY 1'7.2001 t i n  order a i  presenritionr 

Biotransformation of furfural by erhanologenic bacteria: Complete conversion to furfuryl 3icohol. rifecr on  
ethanol production. ond the influence of selected organics on this reducrion 

fiorida, instimte of food md .4pcuix:a Scient:. 3 e ; m m x t  oiSIisrooiolop. mi C:;: jaenc:. ?.i. 30.u ; :<'30. 
Gainesville. Fioriaa ?1,6116700. US+:. 

' 

n e  ethanologcnic bacteria fic.ier:c+zic coii srains KO 1 I and LYO I .  3nG X;r:s:eiLg .o,-,;rocc s r a n  ?:. ~e:: 
investigated for ~ e i r  abiiiy to d q d e  %fu.d. 5 n n g  high ptifomulc: liquid :niomz:c~:aDny. m d  "C x ~ c i c x  
magnetic resonance specnoscopy, iunkiai W ~ S  found to be conplcteiy biotixsfomec izi3 f u r f i i ~ !  iconoi jy e3ch of 
rhc *re: suains in La medium. Tie n a n x  d 'his itduaion *.vas found io 5: ;ossiimr::.c xi-h .V+3~?\h' acing LS 
effective e' donon. and giucosc s an :!?ezec:ive Source of reducing ?owe:. Succimte :r,?:z:ieS 5cf:xi ieCuc::on. 
indicating that flavins are unlikely to panicipar:*$ this proc:ss. During growth oi:bts: 5. coli =-2i?rs in La mncSium 
supplemented with qlose. the eiftcrs of furfural on ckmoi ?roduc:ion werc signiriczt with conc:ntiations of -  IO 
mM retarding the !ag (by 1 h) and decrtzsing ?he rate in trhanoi 3roduc:ion. 3 e s c  h5ki :oy  er?t:s on e h n o i  
production s~ggen that fu i i ra l  may 3ct zs 2 ::COX Sink in rtdixaing rtducing ?OIVCY Y ~ J  from 
for irs own rduction to iUriUryl dcohoi. Sinct the fmal cthanoi yicids, howevtr. we:: ZG: decrcssed j y  <?e r:duc:ion 3f 
the furfural. this pool of redirected reducing power must have rhus been repienisned by :omc cor;..ponexs(s) in ';7c 
supplemented (La) medium used for growing these cultures. The :ngine:ring sf t'S.a?o;ogenic jti ins of3ac:cza :o 
produce higher levels of furfural reductase a a y  allow for a decrcvc in the :im: rtquii:~ io conven ju_rzs 10 ehanoi, 
and increase the tolerance of these mains io conctnoarions of idurai high:: *+ -A. - ' ,o ?iM. 

TOhY G I - a M Z  .MARLAX L. BL'SZSO. LO?"E 0. SGhQl. .&hi J.L\,ES Z ?ESTZSi .  Yni\r:::iv z i  
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PduA is a Shell Protein of Polyhedral Inclusion Bodies Associated with the B::-Dependent Degradation of i.2- 
Propanediol in Sufnwndu enrerim serovar Typhimurium LT2 
G.D. HAVEMANX, E.M. SAMPSOru', X.XD T.A. BOBIK. University of Floridr knnrs: oiFooa mc hgic.~irnral 
Science. Dqamnent ofMcrobioiogy and Ccll Scienc:, P.O. SOX 110700, Gaintsville. 'iorida 3253. i4700, L'S.4. 

Thcpdu locus of S. enrericz encodes the genes necessary for the de-qiatior. sf Gpropanediol. Tine i o c c  
has been sequnctd. and 3 mal of 23 hypothetical genes W M ~  identified This is ;rimy sort genes rhan iequlred IO 
encode the proteins for the proposed degradation scheme of 1.2-propanediol in 3. m e m o .  BL4STp analyses revealed 
seven& genes encode proteins rclat:d to those involved in ;he formation of 'he syooxysome. an organelle found in 
cyanobacteria and chcmoautonophs.which is thoughr to fundon in COrfiation. Cmoxysomes are composed of a 
proccinaceous shell m u n d m g  an interior 5lled With the major Calvin cycle :rime, RuBisCO. Observation of S. 
emmcu cells grown aerobically or anaerobically on 1.2-propanediol by e l m o n  microscopy revealed that polyhedral 
inclusion bodies werc synthesized and immunolabeling demonmated that propaneaioi dehydratase co-iocaiized with 
these strucnues. AS of  y e t  no h o w  function has been found for these polyhedral bodies. 3. entericu is nor an 
autotroph and does not express RuBisCO. In order to elucidate the function of iiie poiyncin studies of the 
carboxysomal shell protein homologues arc uderway. Here we repor: the initid ;:?arac:trization of P d a  a protein 
encoded by thepuu operon, which shares homology with c~boxysonal she!! ?i3t?:=S. .A :iis,,,-?.iu4 gene fusion was 
generated and ovmxprcsscd in E coli. Mer purification, the denanrred protei  x v s  csd for polyclonai antibody 
production. Western blots demonmated specificity to P d U  and immunoqToc:?:msq rtvcalcd !abe!ing i o d i z e d  io 
the periphery of rhc polyncdral inclusion bodies. suggeszing that PduA is a component of;ie shell of these polyheiral 
inclusion bodies. 

Asymmetric Reductions of&Kcto Esters G5ing Engineered E. coli 
BRIAN G. KYTE. A. .OJDRJZWS, AND J. D. STEWART. t'niversity of Florida 3 q a i e n t  of C!~ea:stry, P.O. Box 
117200, Gainesville. Florida, 3261 1-200. USA. 

in Escherichia coli to catalyze the wholc-ccil Jsymmezic reduczion of $k to  e=:=. Wkii: we had init:zily cxpected 
that E coli would be a host with no native :onpeting enqmes. 3 l4ike:ogiuconne rc~uc'zise 5r.s ideatifitd by Pm 
e: al. competed with Grelp. To solve tnis probiern. a knockout main in wnic:? :he :arz?:mg Z&J:*SC 5s 5:::: 
tiiminated is being dcveiopcc for rhe :xpression of G R E l  Tnc u e  of ~ ! s  ane siic: :sg:c::::6 Z. coli jtxins for :he 
sre:eose!cc:jve $-k::o est:: rcducion will be 5scussei. 

Genetic nnilysis of formaldehyde metrbolism in .Werh-vfobacrerium euorquzns . O f 1  
CiRISTOP!ER 1. >LAR'; .ANI) bf.4RY 5. L 3 S R O k l .  Cr.:vc:si? jfY.i&*--. ..... -- J:?:. blicrobio;.. 3;s 3 2 2 2 .  
Seactle. W.4 98 105 

mezaooiic inwmtdin: dunnq prowth on act!anol. This prescnrs 3 spccia 
s1mulun:ously ze3:zit: 3 nigh !lux o i  :jnaidenyae for 00:imi gouin ~ v m k  ;:c*. s~::ng :'Jmaicieh> de f : x  
accumulating io i evt !~  whicn wouid tit :OX:C. '&'e 2 2 ~  id:nt:;?cc 2 number of gens .: ::: j:::nc cycle zxiiyiotroph 
,Merhylobnrre.rrum exorquem .kMl th3t appear fo play a role in ?r:venting fsrx!::zyce ictumulation. Three of :hex 
genes./ae. rntaE, md:keC encode tr.?nes :hat ?anxipate in t ie  3,MPT-ac;t::::: fa-.-.lctiya: 3x:c:1,:ion 

Two aldo-reductases. Yprlp and Gr:??. 'nave be:n :ionta from Sccc.icr:xxez zetevmce YIC we:-cxpr:ssed 

- 
Mchylotrophic bacteria produce :!I: toxic comoouna :bmalo:nydt I,C 2 : zz :z i  

a:ie:;: fo: :n:s: 0rgmni;r.s. :o 
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pathway. ?reiiminap dau sugges: ;+at rhc otS.er p e s  with this mutant pnenorype zre :nvoived L? Fi.,'.VT jios:;nmes~s. 
Strains bearing mutations in these penes not only fail IO grow on methanol, but arc cxaemeiy sensitive to the presence 
of methanol during growth on succinate. The methanol sensitive phenotype is not obsered :n idcnticsl mutants 
conmcred in 3 methanol deiydrogenase mu&[ strain. funhermore. :he cxprcssion si 3 hettroiogous formaldenyoe 
oxidation system :';om ?arccxrx denilr;fic=m bat  :S g~u~Lhone-acpmdent :cse-es t l c  :cnsi;:vip sf :xse  Xil-mi 
strains. Our data suggest rha h e  ?u,MPf-de?ende2t f0I"lXidenyde oxidation ?amw>. $aYs 2 ~ u 3 i  role :n S o h  
dissimilatory meaboli,m md fom.ai*n$e oe:oxiIic3tion. 

Metabolic Potential of Eminin chr).sanrhemi PI 10 utilite xylan for fermentation. 
.&WR.%DHA U G i I t ' N A r r M N  XYD JAWS F. ?RESTON. 31. instimte of?ood s c  .agricuitu:zi Scienctz. 
Depamncnt of Microbioloe & Ccll Sc:cnc:. L'nivcniy of Fionda Grunesvillc. F5 326; i 

hcmice!lulosic biomus to biobased ?roducx. d . i d e x i i y  relevant genes encoding enzymes wr! w h k n  :o mg:r.re: 
other bacteria The predominant poiysaccnandc in the heaictlluiosic fraction of hardwoods and ;:OD residues. =& a: 
source of xylose for fermentation. is glcwronoxylm (GA.Xl!. 3 9-1.4- linked linex xyC.iiu; with L-O-rx~+yl-2- 
glucoronic acid residues Iinkd c-1.2 IO some oixy10se residues. h i n i c  c ~ s c n r h e m i  P!. uoiatej. 5om ~ ! e  d i c ~  
hnthurium sp., secretes an amy of pecunves and ct! lul~es  that contribute :o the aactrarion of $an.. ;issue. 'k't xave 
now shown that this suain also sccrefes an endoxylanase, raising the possibility *at it may be used for rhe fem:r.t2tion 
of polymeric xylose in hemicclluiost without the need for prcrreament Fermentation ofxylose 5y >\is organisz 
produces predominantly butanediol and ethanol among various other producs. EC!  snows sequentiai milizatio:: of 
glucose and xylose in a mixed substme tnvironmmt exhibiting aiauxic growh indicative of 3 c.L.-de?endcnt 
induction of xylose utilization. Althoug!! :t exhibits constitutive mdoxylanve acdviry, 'hc:c is no growh on G . C k  
Growth on giucosc and GAXn results in the depolymeritarion of GhXn to limit pmduc's. which are not consumei 
during or &e: growth on glucose. Thus the xylanol@c activiy of ECPI is unable IO rtieue products for its own 
metabolism, NMR midies indicate that addition of xylosidast, to a culture of EC?! (with consrimrive xylanve 
activiry), growing on glucose and glucuronoxylan, results in the release of a xylose residue that cul be fermented. The 
P-xylosidase gene from ECPI was cloned and sequenced. Based upon deduced amino acid sequence, the p- xylosidzs: 
produced by ECPI showed 89% identity with that encoded by the b w  gene in h i n u :  chymr i remi  Dl isoiated from 
corn,Thus xylanolytic suains o f E  cbsanrhemi may occur in association with dicots 2s well as monocots. The 
inability of thest mains to utilize the xylanase generat& producrs for growrh 'suggest' a role that is coni%& to the 

.Q objecuve of.& work is :o i h m i n e  the potential of Zrwnia chpscmiremi ?I I~EC?!] ;o cmveR 

- 
colo?nization of the plant W e  ZC?I snows promise as a biocatalyst for the convcsion oixylost to butanedioi -be 
W d o n  of hcmictllulose will m u i r e  its engineering to produce a GHlO mdoxyljnasc q d  a-$lucuronidase. The 

. _  
- -  - . .  

well-defined s m o r y  syncms nevmheless support the furthe: development of EC?I as a biocatalyst to produc: 
butanediol h m  lipocellulosics. 

Flux through c i tn te  synthase limits growth of cthanologenic Escherichia coli KO11 during the fermentation of 
100 g& xylose. 
STUART UNDERWOOD & L. 0. INGWV. University of Florida Institute of Food and .A_ericPltu:al Scicnc:. 
Department of Microbiology and Ccll Science, P.0. BOX 110700, Gainesville, Flonda, 326i 1-0700, USA. 

grown in medium containing 1OOh xylose (simulating hydrolysate), commccial nu5ents (I?& corn steep liquor), ana 
m i n d s .  Aerobic cultures grcw to cell densines of 2.5 (dry weight), while ar.aerobic culmres rcached less than 1 
gL. Surprisingly, addition of pyruvate (2 fl) resulted in a X o l d  increase in cc!l mass. Acctddehyoe decreased the 
NADWNXF ratio (wnoie cell fluoresmc:). and stinulatcd grow* by ?-fold. APLiough addition of TCX pathway 
intermediates of the reductive am (oxaloacetate. malate, fumarate, succinate) had no effect addition of I-keroglurante 
(2 g/L) inatzsed growth I-fold. During fernentation. the TCA pathway sugplies cz5on skt!xons for rhc biosynthcsis 
of over half the of cellular protein. Phosphoenolpyruvate carboxylase (PPC) conrrcis h e  :?ow of carbon into the 
reductive am ( 3 ? 6  protein), whiie cimte synthase :tguiates *e flow into the oxitativc m (2296 protein!. Our resuits 
suggest that rlus hrough ciaare synthase appcvs to be iimiting. The native E. coi:' xratc  s);nthase is aliosrcrjcally 
inhiiiited by NADH. but his k not 'me of dl C1'Jllfc SynLiase enzymes. 3acjiIus sz5i:ib has nvo citntt synthues. 
c i m e  synthase4 (c;t4) a d  citrate synthase41 tc:f.?). Citnte ynthue-I is similar :3 L?e 5 :oii civzte synthzsc. 
However. xra te  s?.nrhas:-lI is inscnsiri\ e 10 N . a H  5,: is dlcstcricaliy repiate? 3y AT?. i h e  c::Z gtne was :;oned 
and expressed in 2. coii KO1 1. During $4-conudlcc !imtn:nions, xprcssion of:+ gent Y :ow h e i s  ::sui:& in a 
?-fold incrcse in cell mass. These rtsu!O confirm 
rather a iimitauon in me-aoiic :ius 's.:ougn z:tme synrhue. 

Hemicellulose hydrolysates contain 50-120 gL of sugar, of which approxhatciy i 5 %  is xylose. Ctlls we:e 

he:: :s not 2 mineral or e x 2  ;imIar:on in this maim.  5s 
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Identification of the human methylmalonyi-Cor\ racemase based on inalysis o f  proharyotic Zenornes: 
implications for decoding the human genome. 
THOMAS A. BOBIK .*XI :MhDEL%E Z. U s C X Z  3 e p m e n r  Jiblic:obioiog> md C-ii Scisnc:. ::n:\ersi?. of 
Florida Ganesvillc. Florida 326 1 1. 

Prokaryotes fkquently clust:: genes OfrCiaIta func:ion. 9:~:. *e ihnc::on of:! prokvyotic zene oft:: 
be :nferred from howledge ofthe funaion Of I& chromosomal neignbors. Such mii::scs appex :naD;iicoie :a 
eukaryotes, since gene clustering is rarein  est organisms. Xowever. h e x  we show &at the functional infom2t:on 
derived from analysis oiprokaryotic neighborgna can be ex=apolated to higher eukaryotes by homoiogy sexcnes. 
The genes investigated here w c e  prokaryonc merhylmalonyl-CoA mume genes and heir chromosomal i~~:g:?bor~. 
Two groups of homoiogucs were found *at 5eicqucntly clus~er with prokwotic mume genes. and both gene groqs  
had homologues in the human genome. 3ctause rncnyimaionyl-CoA inutzies Y: nvoived in ~ 9 e  ae:acolisz of 
propionyl-CoA, we infe.xd that conserved neighbors of me'SlyimaionylCJA mut?~e  genes and their human 
homologues were also involved in ;his ?roc:Ss. Subsequent biochemical mdies :on:in:d this :nr^erenc: j y  jh0wi-g 
that the prokaryotic gcie PH02-2 and I& human homologue both encode DL-mchyirnzlonyl-CoA racemases. 211s 
dcmonnratcs that me malysis of prokayotic neighbor genes xin '.e :xtrapo!atcd :o 5igber euic~iorcs  :y h o ~ o i c p .  
searches. This approach may also have allowed the identification of J. putative hunm i isese gene since de:'ecs :n 3L- 
methyhaionyI-CoA iac:rnase may cause mcrhyimdonyl ac:duna Given ;ne larg: nunoer of pomes sequences k a t  
are available, txuapoiated neighbor ana lyse^ can be expected to have broad aupliczbiiiry md will !ik:iy ax: an 
important conmbuuon IO decoding the human genome. 

POSTERS. .MAY 17 - 18,3001 
(in order of presenting author') 

Gene Expression Analysis of ficherichiu coli Growing under Aerobic and Anaerobic Conditions. 
HAN TAO', K.T. SHANMUGAM .LW L. 0. MGRLV. Depamncnr oiMmbioiogy and Cell Sciecce. Univcrsiry 
of Florida, Gaincsville, FL 3261 1. 

As a facultative anaerobe, ficnerichia coli has a versatile mcrabolic l i fes~lc  which allows aerobic growth as 
well as famenmion of sugars to useful producrs. Upon the switch from aerobic XI anaerobic condidons, expression of 
tcvcral genes are significantly altmd Using physiologiul and generic tools. several of these genes have been 
identified Since the function of more than 50% of the genes in *e E coii genome is yet to be idmtified, it is possibie 
thaz-the expression of many more genes Is also be regulated by the availabiiiry of oxygen, Recent advances in 
functional genomic technologies such as DNA microarray c o m c i o n  provide a unique way to explore ~e ncaboi ic  
and gne t ic  conml of g&e expression at the organismic leve!. In this study, h e  gene expression profile of aerobic a d  
anaerobic arlavc~ of E coii was determined using E. coli gene array. 

C 
Altered Sugar Utilization Patterns by Eshcerichia coli Carrying Plasmid-Encoded Xylose Operons with 
cAMPtXylR-Independent Promoters 
F. G. HEALY., M. L. BUSZKO. H. TAO. R GONZALEZ, K. T. SR%hW*GkLl. .CUD L. 0. NGitLM. 
Zinivmiry ofFlorida, Instime of Food and Agricultural Scienc:, Department of Microbiology and Cell Scicnc:, P.O. 
Box 1 10700, Gaincsvillc, Florida, 326 1 16700, USA. 

p w t h  me. For example, the utilization of xylose in medium containing glucose and xylose proceeds only after the 
depletion of glucose. "Catabolite repression" and "inducer exclusion" are h i l i a r  a e b i s m s  by which E. coii 
regulates the sequential utilization of glucose followed by other ?TS or non-PTS carbohydmes when grown in mixed 
sugar medium. We are interested in cellular responses to altextions in carbon flux ?anems and other physiological 
changes that may occur under conditions when aanscripuond-level glucose repression is removed. The c.LW-CRP- 
and XylR-depcndtnt expression of genes required for q i o s c  :mspon and ine*zboiisn (qd genes) has bet:: confirmed 
through various gmetic. biochemical. and genomics approaches. In order to aavaxt our undemanding of the 
regulation of carbon uulizadon through p r i m q  mctaboiic routes beyond 4t h e !  ofzene mnstnption. we ye 
mating conditions in wnich cells are constinrtively expressing .qd genes in glucosexyiose-sontnining medium. Under 
such conditions. pentose sugars should be made avaiiabie for mttabolism through 's,: ?entost pnos?hate reaction 
sequence at the same : he  Liat glucose is available for PTS-mediated uptake and a s b o i i s m  via the Embden- 
Meyernof-Tmas gathway. Using he:e:oiogous DNA f ragnens as ceMP-CW- arii SylR-independen: promoters of 
plasmid-encoded 
glucose and syiose simultaneously. Goncs ;hat simultancousiy utilized uylosc MC jiucose were identified a well Y 
clones bat prt:'txntially utiiited xylos:. Although these studies show that xylose culization is  preferred ow: glucos: 
in chese consL'ucIs. rhc growrh rate of F coii m the presence af both sugars wa the same s m r  oisyiose iione. Tnis 
lower grouih Zte  MC the Zvaiiabiiiy of giucose imposec a sciczion for Y M ~ S  231 uriiizec giucos: ma g:w at 
higher ztes. Mechanism s i  undcriyinp ais jnenoypic rtvers:sn x e  under :nves::;xian. 

When grown on su-gr mixrures. Escherichia coli preferentially consumes sugars that support the highest 

genes. we cons:ruc:ed consdtutivciy exFressed .yvl operons azic :valuated mcir Wiy fo uuiir: 



Structure and Function of Proteasornes from a Halophilic Archaeon. Huloferar volcnnii 
STEVEN 1. K A C Z O N ~ = ,  h i R Y  5. .<3iUC3 . A N )  X L i E  A. bL+CPP.-FY?CZX 3 c z . c : : ~  3f 
Microbioiogy ma Cell Scicnc:. i 'ni~:sip of Flonca %wmvii!:. ?L. 

The '0s proteasome. 3 au!ticxaipri6 uroteinase comuosea o f f m i  S:~CCK :xz:z~rni x g s .  aopexs :o JC 
ubiquitous to rhe .*cham mnd E.Jku).a. T I C  ? r o I ~ ~ o m a i  rings xe maac l c  of :.bo f~!:i :cs s f s u c ~ x s  ies:_gnx:_rc ,z 
and 0. In h e  EJirarya h s e  nngs YC ;omposed of up IO 1 1  different sucunits: un::ez. :c :!e .irc:sez ~ ! t  Z a J o z y  of 
?OS protcvomes arc composed of a single a ma 9 subunit Among ihc .ucn3cz .Yaoje-z :.oic=n:: is 3 unique xoa:! 
system in that it contains two a subunits md a single p subunit. 

I ne two protesomai a subunir~ *om .?. *Joicanii were sepw,tc!y 2roauc:a vi21 C-tezxnsi histicin: 20,s. 
from expression vectors in H. voicanii and purified b> Ni:'-STA chromatognphy. 3tsec an Xes::rr: jiot maiys:s i; 
appears thar ihc c! subunit co-punfics with L!: a: suouni: ;n xuvc peptioc hydroi! m g  ,rotesome ;smciex:s. 
Further evidnce from both H vofcznri s d  ::co%bimnt Zxnenchta cc;: :naicx:s tq: 30 c jubucis ;m sssi:a:: 
together as hete:ogcneous tenvners ana heptmers. Anaivsis of a, and 3: prore:n sepxei:: ?u::Ee:! i:m 
recombinant E coli indiutes thar tach :s capsbie 3f f o n m g  nngsrdiscs. A :ime ;3u::e of .?. -2oiccn:: zrswn .n x t c n  
culture indicates b e  wo protusomai c ;ubunits appear :O dinler in ';ne :c-:eis 2r:stn: :'JT;~$ puz? Y a:::mi::c j y  
Western blot analysis. The levels of ai protein appear to be con&itive i!roughou: %e ?:riod of tLe :he-course. 
whereas the a: protein only stam to appear 3K significmt lewis during Lie eviy mrougs !D ;le :are r m o n q  p c m s  ii 
growth. 

Developments of an Expression Vector for the Methane-Prodocing .-\rehaeon Nerhunococms maripdudis. 
WARREN L. GARDNZR TIFFANY .C .MAJOR', WILLL1M a. W ' H I X k " .  3epam:x 35 Wirobiolop, 
Univmiry of Georgia, Athens, GA 50602-2605 

produced in bacterial systems and for complementing mumons. Because !ink is ;cT,ow about -he settianisms of 
replication and copy number control in archaul plasmids, this topic is of inrtresr 3 well. in previous w o f i  b e  
expression shuttle vector pWLG3O'lacZ was construaed h m  the cryptic methanococa $asmid pL-500. h e  
moderarely strong Methonococcrrr volrae promote: PhmvA the 
puromycin resistance w s e a ~ .  and pUC. Tn7-based mnsposon mutagenesis was pcrfomed on pWLG5OriacZ ;o 

dcsi;ed open W i g  b a  (Oms). The mo mutants with insorions in OW1 iiiled u) ca~sionn .W, marpziudis, 

- 

Archaeal shuttle vectors arc under development in our labomtop for :x?:tssioc of proteics &at znno t  be 

- a- - 
. -  identifyre$ons essential for replication in methanococci. Eight mutants conrained mspositions within pURBSO0- 

suggesting that ORFl w a  nmSSary for replication. The othersix mutants Pdnsiormtd arkqucncies comparable to 
the parental shuttle vector an4 therefore. did not q p e a r  to be essential. The leveis of exprssion oi&@actosidase in 
Uansformants of that mutants varied firom 62% to 210% of the levels observed in rransfomants of &e parental 

-. . . 
.-_ 
.. - _  -. -_ _. -- 
. _ -  -- ~ 

- - -- - - 
plasmid. Therefore. the copy number of the mutants was probably not g & y  changed. Based upon these rcsults. the 
vector pWLG4O+lacZ was constructed by removal of 1.4 kb of mahanococwl D W  from pWLG3O-lacZ. Upon 
transformation into .M maripdudit. the txpression of O-galactosidase w a  identiui :o rrvlsformants of 
pWLG30ilact. Finally, the PhmvA promoter of pWLGJO-lacZ was rqiactd WIL? ;he mong archaui 
surface layer protein promoter Psia This new consrruc: will be aansformcd into .Lf. rncc~caludis to d- -t-?nmc -, wilctkr 
promoter sucngth aifects lbgalactosidase expression. 

Genetic analysis of formatdehyde metabolism in lMnhylobucrm'um caorquenr AM1 
CHRISTOPHER J. M;ULY* AND MARY E. LIDSTROM. Vniversity of Wsningrm 3ep Micrabioi., Box 35-37, 
Seattle, WA 98 195. (as above for seminar) 

Influence of the alpha subunit on the proteolytic activity of 20s protessornes. 
MARK S. OLi. HE?.iRY C. ALDRICH. .WD JULIE A. MALTIS-Ft'RLOiV. Dc;zmmec: of Micro'siology and Cell 
Science. Universiry of Florida Gainesvillc. FL. 

the Arcnaea which piays a major role in the amove: of prote:ns in the ceil. The X S  procsome is composed of a- 
and p-ppc subunits in 3 cylinder of four sK3Cic:d. seven-membered rings :n a a+2+ coniigurauon. Tie 
proteolytically m i v e  sit:s responsible for peptide bond cieszge 3re sequcsterez *.viLiin 2 ; e n t i  chmbtr  formec by 
the p subunits: however. *e role of *e c-rings ma :he mtccnmbc:s fomcd by i i c  dp-zng :nte&c: has not Set:: 
well-smdied. 

:Uerhanoscr:ma :hermopniic and The.rmo.cicsza oc:aooi?iiun: a md p subunits I 11:c-TaS-IOS and Tu-MtD-ZOS 
protesomcs). Eicct-on rnicropphs show h3i both c h i m t x  complexes <om s?;:;:x:s sf four s ~ c k t d  nngs with 
central channe!s like t!!ose of 10s protczsomes. Tine sc?rid: zydrolyzlng zc::vttiec ~f n e  >ltc-faL3-2QS and Tac-WtP- 
20s proteisomts were similar to that oi20S srotcsornes fiom T uc~co~cn:iurn ant .:f. :he.-zo.piiis. respec3veiy. 
Similar ;esults wer: seen from hydrolysis of:he 50 mtno acii ox:diz:d insulin c k : ~  3 p e i n  cxminec Sy reversed 
phase high-pcrformanc: liquid-cbromao$n~h~. However. hydroiysis of :he : 23 :::no x : 2  c-iac:dbumin ?rote:n 

The 10s protcsome is a 600- KO 7OO-kDa multica*ai~uc protes: cornpies ubiquitous :o bok  the S u c a i a  and 

To exmine tke role ofthe c subunit. we have 2ur.ried md chuac:critec 20s pntevome :himew of 
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Three dimensional structure of T?riobuciffus nenpofirunus carboxysornes 3s determined by cryo-electron 
microscopy. 

SHmLY:. 'Baylor Cnivcrsity, Houston. iX. 'Clcmson University, Clernson. SC. 'Lniversiy: 3f Fioriaz Cz?ntsvC:. 
FL; and %anford Eniversiy, Palo Alto, CA. 

by a proteinaceous shell and containing RuBisCO.Yiewed in thin senion. they exhibit 2exqonai ?rofiles. CTO- 
e lcaon  microscopy of carjoxysomes of Thiobac:lIw nespoi:tcnus ::veds :har 2: 5: :~  iim:ns;cxi :xi~cxyscmt 
m c ~ ~ e  is a remix piyhcciron. Previous s t r u ~ r ~ r d  studies using negative ?An sc's.ods have conc:cdtd *,at =?e> z t  
either icosahedral or dodecahedral. These two structures are related. and both have 5 5 2  syrnmcq.  To obmn a mor: 
definitive structure, %olatcd urboxysomcs we:: frozen in ethane and f r o z ~ ~ - h y d ~ t e c  jafipies "tr: ;notor,pned 
using a JEOL EM 11OO-EX uansmission elecrron microscope operating 3f 100 kV. Images were recorded 3t a dos3e 
of5 to 10 cfemonspa  square h g s n o m  at a magnification oi30,OOo~. iislng a suit: of virus reconrzx:ion pr0gn . r~  
that search for 5:?:1 symmetry and which have Setn extmsiveiy tcsrcd. we analyztd *e images and found bat <!e 
carboxysomes arc neither dodecahedral nor icosahedral. Having determined this. *.ve gecidcd to take a close: look IK 
data Two major observations were noted from funher study of  the images. One. AI of h e  images we:: six-sided 
polyhedrons, and two, the m c t u r e s  were somewhat heterogeneous in size. The six sidcd nature dlowed us to SSSCI';;~ 
a D6 symmetry, a polyhedron that explains the Six  sided projections observed in all micrographs. W e  proc:ssed L!C 
data assuming this symmeay and were able to reconmc: a stable srmcwc. The m c m  appears ro be unreIarea io 
any conventional virus-like m c m r e .  The data are consistent with the conclusion 3at  the *wi~oxysorr.e is a D6 
polyhedron with a Cfold axis of symmetry along the top view and TWO Z-foid axes of a w t p  perpendicular IO !he 6- 
fold ais and along &e side views. 

A M. PAREDES~*. F. SOVER~. H. *c. ALDRICH~, S. xm-ii'. H. TSL~LT.A~.  w. CHIU~. .em :. hi. 

Cafboxysoms. found in c:mm ?hotFtoUophs md chernoautoaopns. x: solynearzr S~CX::S ~ i i ~ t : ~  

6yuexprcssion and purification of CprK. a putative transcriptional regulator in oho-Chlorophenol 
mpiration ofDdjWbncreriwn d e h n l o g ~ ~  
sTEz;IAN MPOP*, ALLEN W. TSAXG AND STEPHEX W. RAGSDALE. Univmiry of Nebraska DeDt 
BiochemisPy, Lincoln, NE 68588. 

Desulfuobaceriwn dehafogem.  like Other dehalorspiring organisms, derives energy from the use of 
halogenated d c  compounds as an elemon acceptor. The cprK gmc, one of h e  8 gma identified in the cpr 
(chloro-phenol reductive) gene cluster, is codMively expressed at a low level and encodes a putative nanscriptioriai 
regulator of the cpr gene c l w u  during dehalorcspirarion from Desulfirtobaczerrun: deiralogenanr (Hauke er ai. 2000. J. 
Bacterid. 182:5683-3691). In order to understand the regulatory system, we YC s i n g  biochemical and genetic 
approaches. The cprKgene was cloned and overexpressed in Lcherichia coli using the pQE60 ovmxpression systcm. 
which contains a 6xNi tag sequence, The purifiaion of CprK was performed using aNi-NT.4 affinity coiur;m, 
yielding -90% homogeneity. The purified product was confirmed by Ei-terminal w i n o  acid sequenc: analysis. 
Although CprK belongs to the CRF'-F?lR family, the res~l t s  of mctal analysis indicae that CprK is not a [Fe-S] 
containing protein like RrX Therefore. the acrivazion of CprK likely involves response to the chlorinated compound 
rather than redox conditions or the level of O T g n  Does CprK respond directly to b e  halogenated substrate? Or is 
there an interaction with another cornponcntb) of the transcription regulation syncx. for example. CprC? In ordcr to 
dissect the in vivo funcion of rK ma IO Y~SWC: these questions. several methods. including the ge! snid aobiii? 
assay. are being exjioited. 

Pyruvate decarboxylase from Zymobucrerp 
CI-LWDRA RAJ'. i.0. WGXAM. AND J. A. .MWPNi-iXRLOW. Depa~~ii tn:  ofYiciooioiog). m d  Ctll Sciences. 
University ofFlorida Suiiaing 981, PO Box 110700, Gaincsville. FL 3261 1. 

Pymvafe dervbosylase IPDC) is ;he kcy cnzyme In ethanol fcrmtntarioz. ?X is dishouted \via:$ in fungi 
and plants but rare in bacre~ix To dat: sequenc: of only one bacterial puc gene from &mornonas mobihs h u  betn 
::paned. !n this mcy. i.=k gene *.vas ;soix:d !:om 2 gm-ntg3t ive bactziux 2 mcicc:tr?clrnue. 3: ?Cc ger.: 
(1668 bp) encodes for ,256 m i n o  acids 3nd the dcducej. amino acid sequenc: snowed id3tity of 62?6 to I. mobiizs 
PDC. 41% to Zea rqv (plant) PDC WC 3S?o to S%::'s yevt  ?DC. A high ievci : X - z 5  5 m g )  of Z ?cirn=e ?DC 
ac:iviy was cxpresScS in rrcombinvrt E. coii. The PDC 9uri;led from Z. .2airnce x.C ::cornbinant E. :ai:' showed 2 
molecular mas of55 
revealing tetnmenc conformation. Z .pmnae PDC was not zctivaed by substz::. .: cxnibired 3 K, of 3 . 2  io 0.1: 
mM for pyruvate and 'h of 20510. 3 e  spectrophotometric :itration demonsratct ::3! modi~cation of f  of 0 Cys 
residues in Z poimce ?!IC resultt~ in conpi::: inhibition oi',ie acnvir\. cons1st:z: w t h  Iil 0th:: ?!lCj. 

ing, Sequencing and Biochemical Characterization. 

on SDS-?.AGE. The arzive PDC ::utcd at 22s kEa in jt: 5ltiIion :nromarognpky 



Microbial Diversity in an Acidic Refinery Sludge 
D. SINGLETON'. s. STORY'=, A!. TEi". D.J. UTMLV'. P.C. MCLYSEY'. 41.: ?X+SKz. 3 133LLUT'. ' X  3 
WM,.W. X.L. SRIGMOY. 'University ~f Georeia .At$cns. G.4: %Vcsi:ngnouse Sav;tmm b e :  t~mpmy. 

Dzic&ct. Toiand. 3: 3ged siudge $ @sic (pH 3 and composed of lsphairics 5ighb: contmiimitt  :vit! ?ciyc:;c!ic 
aromatic hydrocarbons iP.Ws). Additionally.- spent cadysts. hc3\rv merais. iia~omac:ous :L<. . siiica pei. mind coal :Iy 
ash was deposited at :his site. Approximately 120.000 :oris of rhis was:e was deposited in unlined :agoons 3 meter de:? 
covering 5.3 hectares. .A :otai ofJ5 bac:eria 68 fungi, ma - yeass; sD. were isoiated ?om *e siucg: cn an ~ i d i c  
minimum medium exposed IO naphthalene vapor. A subs:: of the lsoia:s .were charzc:er,ztd by :kssicd -axonomic 
criteria. BIOLOGC. md analysis of SSL' :ItuA genes. .A number of 5ac:e::a grouped wirhin :he ?rcreobac:eh anC 
were related io Ruiszontc. heuuomoncs. Sfenorvphomoncs. md .-lchr~m~Ccc:er s?p. The xcn :orr.aoniy 
encountered bac:erial genus had high nhclcotide squenc: simiiarily (98-iO016) to ,?cis:oniu sp. :CY1 (8 isoiatesi. ir. 
addition seve.-31 Saacriz betonsing to !he .AcrinoDacxria (high GC grn, ?ositivesi ma Fim.k::s ':ow C-C p-7 
positives) were identified. Five of the Rakzonic spp. dcmonsmted dihyaroxyiating dioxygecse ac:iylp by rhcir 
abiliy to able to convert indole and indole derivatives to indigo. Several of Rcfszonra jpp. MC a 3ucdJus sp. grew an 
catechol as a sole carbon sourct and 2.2- catechol dioxygenase acrivip was most comnonly obscuec',. The 
naphthalene degradation producs; dihydroxynaphthalme. trans-o-benzylidene pyruvate. and sdicyiic acid we:: 
identified with Rulsronia. Four bacrerial isolates were abie to c lcx  phenanthrene cystais sprayed onto a g u  ?lata ma 
of these one was also able to d@c xenaphthene, fluorene. fluoranthcnc. pyrene. md oesto~]fluorantitne. Some 
fungal isolates that grew on naphthalene vapor iepRStnt .ma that have 3ot Setn previously x?or.td :o dc@e ?.Gs. 
This international projecr that is p a n  of3 joint effort beween the US Department offncrgy and *e ?oiish Insrimte for 
Ecology and Indusmal 
sludge-impactcd soils. 

. 

to develop efficient biorcmtdiation mategks for ue3ment ofacidic- ana peroleurn 

Molecular and Biochemical Investigations of Polycyclic Aromatic Hydrocarbon Degradation by Sphingomonus 
pauamobilis FA505 
S. P. STORYL*, R ULRICX', T. A. HUGHES', E. L. KLINE', S. H. HAY.GAK4'. 'Wmingiiouse Savannah River 
Company, Savannah River TcchoIogy Center, Aikm SC 
*CIemson University, Clcmson SC. 

(PHE), and fluomthenc (FLA) were p i o u s l y  defined in &ingomom paucimobifis EPA505. In the present study, 
cosmid clones containing 30-15 kb DNA fragments harboring a Tn5 insemon from plasmid DNA of EP.LLs05 mutants 
defective in NAP, PHE. andor FLA were subcloned and sequenced to idcnnfy other catabolic genes. Approximately 
2.4 kb of a total of 5.2 kb sequenced shared significant nomoiogy (85?6j KO plasmid p N L  1 of S. aromrrcivoranr main 
F199. Significvlt amino acid homology was found to known catabolic enzymes; dioxygenase subunits, a 
dehydrogenase. an aldolase-hydrarase. Similarities were ais0 found to IS-like elements, transposases. in te rnes ,  
uanscriptional ~ g u l a t ~ ~ ,  hesvy metal resistance, and a conjugative plasmid faao:. .4dditionally, the:: was 
unexpected significant matches to to Cclulobucrer and nitrogen fxing Rhkobium and Agrobacrenum spp. The 
s u b m e  range of EPM05 with aromatic compounds was tested. EP.4505 was able to utilize mono- and 
dicyclic aromatics including chlorodininobenrene (CDhB). One particular NAPPHE mutant bar accumuiated meru 
ring fission products was ais0 defective in glutarhionc-S-ixmsfeme activity. EP.GOS grtw on anthra::ne 5s was 
unable to utilizt acmaphthene (.4CE). fluorene (RE),  pyrene IpYR), cfu?lsenc (CSR). and be?io&]fluorxxhcn: 
@&IF) as primary subsuates. -4CE and CHR were not degraded to dereczble c s ~ ~ c o l i c  intermediates. During 
incubation with FLE. both 9-rluonnone and rrunr-o-hydroqindanyl oxobutenoic 3c:d accumulated bur hyaroxy- 
indane was ais0 producd. IO-Hydroxy-I-phtnanrhroic scid was the r?nd rauooiire detected wirh P k R  acnoting orzho 
ring fssion. Phcnznthrene anhydride was the final B&]F &-dat ion produc: indicating rnerc ring r'ission. 

Catabolic gencs, a repiatory mechanism, and metabolic pathways for napnthalne (NAP). phenanthrene ' 

ion and Activation of Reductive Debalogenase (Cpr.4) from Desu[frrobacrerium dehafo,oenans in 
Escherichia coli. 
.aLE?4 W. TSANG' .AXD S'E.F"ES W. RAC-SDALZ. Sniversip ailiebrjska 3ept. Siocbernisq. Lincoln. NE 
68588. 

dchalogenase I Cpr.41 from Dem@obacrerium denaiogencrrc is an iron-sulfur and ;winoid containing :n?mt. .A k:y 
eczymc in dchalortspintion pathway. it catalyzes :ne tcduc:ive rtrnovai of thionr.: itom from 5-chioroJ- 
hydroxypheny1ac:'atc ;CL-HP.4) to :;i:!d hydroxyphenyiac:xtc (HP.41. Althougk s:veral reducive oehalsgtnses 
have Setn ove:txpressed in 5 coli. :hey are found in inc!usion bodies without 3ciit :?. W e  ?r:ser.t evidcn;: :hat L!: 

C?rA protein is found in the soiuble fixtion when it is co-ovetxprtsed with :rig:: factor :TF) MG GroEL-GroES 5> 
using 3 pQEii0 overexpression system. This result suggests that the. :ole i~f GroZL-GroES in .:he ~c:ivaiioc si C3r.A 
occurs :hrough facilintion of :he COIT:~: folding. The procuc: ofthe rcsc:ion was i h t i f i e d  by *in layer 
cnromatognph\ A gene cluster involvec in or:ho-snlorophtnoi :espintion has bet: s o i x e l  :';om 3es-*-*:*- .. .,cc:e.-:un: 

C:dn anaerobic bacteria cxalyzt the dehaioge~stion of chemical orgam: compounds. Tine :tauc:ivc 



dehufogenum tSr?.iat e: A. 2000). SO fu, <XC:CI for c.sr.4. Aei: are no genezic or ~ i o c n e a i c ~ i  a m  :o suppon E:. 
biological fimction for the res  ofthe c3r genes. Our findinzs show a connec:ion bewecn : .Dc~ and some o f h  
undehed cpr genes. 

Purification 3nd characterization of the 30s proteasome 3nd PA3 from .Merhanococcxs mrrrrpaludis. 
H.L. \k?LSOS, H.C. .%DR!CE. .;UD .* A. .LLAUPp-F:JRLOW L'nivcrsiry of Fioncz Gwnesvii!:. ?L 3 X i  i-.;'?O 

The 26s proteasone. composec o f 3  20s cor: ma a ! 9 S  reguiator). parri;:e I E', :s responskie for tntrgy- 
dependent dcpdat ion of ubiquitmatcd I;roteiRs In eucvyotlc ctils. '10s core subur.its 1s :vel1 35 ;rOtelnS wit?  
similartry to the reguiaory p m i c ! ~  ripnospnarase iRpt) subunits oi&c RP ye conserved in the .+rcfiaea. PieViousiy. 
we reponed the pnficauon znd cnarac:eiization ofthe 20s protcsomr ma an ?.st-iikc ;rott:n 2om .Mermvxx,-cas 
larvurrckr. The Rpt-Like protern srunuiated 20s protcuome-mediated protein hyaroiysis :n me 2r:senc: of ~uc:c3:ioe 
mphosphatcs. and was designated P.LT f proteasome-acctivating nucleotiducj. In 'his :may, Mermnocsczzs 
mur:pufuuis was chosen Y amodel orgvlism d T t 0  its Close reiauonshio to .M. j n m a c . ~  a weii Y 91: gex:ic :sois 
available for this mesophile. The M. junncschrr pun gene *.vas ilsca Y 3 prooe :o isoiate 91: rtiatea gene frox .!I 
mur@ufudis. The deduced mino acid sequenc: 3f the iSOlatt2 QILF wa 'Oo 6 identical to .M. - m r a c i r ! :  ? . A 3  

@fjP.W), and was synthesized in rtfOrnDinan1 E. coii. .U mar:pufuurs ?.eU IMmP.4Ki cioss-reacmd ..vim ;L? a?::- 
MjP.W antibody and formed a -600-&a compiuc. MmPAN was also iess heat-mle man MjP.%!! and 3ggtg3::3. x 
sO°C. During attempts to isolate .MmP.4!! directly from ,M. murxmfuu?s. svo comoiexes of -200-ma wiLi Y E N  
inhibirable nucleotidase activity were idenufied neither of wnicn t:oss-reacted with mti-Mj?.&X. A 39s proresome 
was also isolated which hydroiyzed h sub- L L W - h c  at an opnmum of-80' C. finally. the genes expressing 
Hh-tagged MjP.Ol and Mmp.4.S have been placed into the txpression shunle vector ;U-LGJO anc gn~I~cs:z:c :n 
recombinant .M. munpuiudis for fuunhtr characrcritarion. 

Oligosaccharides Containing Glucuronoxylose as Substrates for Selecring Bacteria for Depolymerimtion of 
Hemicellulose. 
K. ZUOBI-HASOXA F. ST. JOh3. J.3. RICE. J. SIMS .LW J.F. PRESTON. Lniversir; of Flonda Gamesviilc. FL 
5261 1 

other bio-based products. The predominant polysaccharide in hardwood hanicdluiose is 
eO-mcthylgIucuronoxylan (MeGAXnb Microbial maregics for the me*abolism ofh4:eGAxn invoke a ban- of 
en~ymes. including searred Bxylanases and inaacdlular a-glucuronidases, for rhc conversion of McG=L'Cn into 
fermentable submares. In those few cases for which aefitive information exists. &e a -ghxonidases YC sped% for 
4-O-mcthyl-D-glucuronopyranosyl-cl- 12-xylopyanosyl-P l , l?cylopyranosyl -~ l .~~losc  (MeGAX3). the p r o d m  
g c n d  by one of the endoxylanascs. IndUmial pm-ing of lipoceflulosics for producrion of ethanol utilizes acid 
hydrolysis to release fnt xylose and oligosacfharides containing 4-0-rncthyl-D-giucuronic acid (McGA) linked to one 
or more xylose residues. We have defined conditions for the s:lenive acid hydroiysis ofMeGAXn from sweet-gum 
(Liquidambar nyraciflua) to rclcasc desired amounts of MeGA, MeGAXI, MeGAX2. and MeGAX3. These have been 
isolated by p r q d v e  column chomatopphy ana m c r m l l y  chancrerizta by HPLC. capillary elecxopnoresis 
(CZE), and IX-NMR sptcrroscopy. These oligosaccharides have served in idenrieing bacteria able to conver. the 
products generated by acid hydrolysis of lipnocellulosics to constiwent carbohydrate residues. Selencd baceria will 
then s w e  as a sourc: of gents encoding a-glucuronidases and @-?cylanases with which to engineer barxtria for 
fermentative conversion of hcmictlluiosc fracflons to bio-based products. 

Hcmictlluiose from plant biomass is an important renewable energy xsourc: for proauczion of ethanoi md 
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SESSIOPU' 1: Cl METABOLISM A N D  :METHANOGEYS 
The genome of .Merhmuru?cina ma:& the largest assembly of genetic information in an .Archieon 
U. DEPPENMEER f. LIENARD. A. JO", TH. H-UTSCX. 
.r\btcilung .4lgemcine Mikrobioiogie m d  GBttingen Genomics Labontory. Icstiru; si: bllikrobioiogie 2nd i3:nt::k der 
Gcorg-~upus:-Universi~t. 37077 Giiningen. Germany. 
The genome of .Merhanoscrcinc m c 2 :  :omprises approximatrely 4 mepbascs. 
includes the genes for merhaiogntsis 5om H2 - CO:! ~ U I  ais0 aouoic- or mplt-jes of gencf encoding 
methyl~-ansfezses for mcthyiaminc utiiiwtion. genes for mcnorane-inttgzued anc ?rotsn-tnnsiocaung 
?yropnosphatses. b e  proton-tnnslocxing WOK- dthyarcgense comaiex mc for Trccnrome urd 
aethanopnenzzine pntiicsis. .A significznt percentage of genes is of bacwiial and tz i ipai  origin. 

Mechanism of biolozical methane formation 
R. Z*\L'ER ML\-\-?!Y~~~-~ISXG :id: ::ZSL~SC~: Miiiobisiog:e. X~i-\on-?~si~-S:. .  3-15343 .Llrt.cuig CC.T,LIY 

matter. !t is formed by smctly maerobic microorganisms all jeionging IO the YC~:*  and in 311 me:hanoar:haes '3y 'he 
same reaction. nmciy :he ;camion of nethyl-coenzyme bI C3+CaM) witin zorzyme 3 I HS-CsB :s CF4 m i  *e 

G. GOT7SCXUf; 

formation ?resent 33: oniy 

. Memane ;s 3 aummtivc!y imcocant :nd produc: ~ f h e  m3crobic ~ C : D C ) I J I  dc:omposition of arganic 

.... 



hete:odisulfjdt C:M-S-S-ZJB. 771s i t X : : O I :  is Cxsiyzed ky n:55yi-soer.~mc !.I :%!c::ze *.vnis.;? .-.arbors s -.;chi 
parphinoid prosthetic group FGO which has to be in the Ni(1) oxidation state for ihe enzyme :o be ac:ivc. The crynal 
smcmr: of the nickel tnprne 5 s  k e z  mcidatec x id 3 ~ 3 t d > ~ i c  nechanism invoivinz 2 :3cnq:mt !+I thiyi naicai x id  
a heterodisuifidr mion ;adicai s inremediates has betn proposed i 1 ). !n l e  x i v e  site r:g:cn 2: 15: ~ e : b y l - i ~ e r . ~ r n e  
M reducwsc. dose :o wncre h e  c o e n p r x  3 Sulfur in *e enzyme produc: :ompiex is iocxec. 3 ;i:o?e?tidt jounc 
thioglycine was found IO Oc conswed 12). Tniopeptides :an be :c!iucrc by m e  eiec:rx ~c:exifig 3 ',iioictyi racicsl 
Y a redox potentiai predicted 10 be more 5ositive :hm Aat 3f 3 iiisuifiar miol; n d i c i  ;E'' = - I  .5 '." tu: stiil xgz:ive 
enough for t!e reduction ofNi(I1) F,;i:o %(.I\ F4,o (E'' = 650 rnvj considered io be 'he 5nai st:? in :he cstaigic 
cycle. It is therefore proposed th3f the itd'JC:iOn of Yi(I1) F4;o io W'I) F,30 involves 3 L!iokeFl racic3i Y intemediate. 
Results supponing the hypothesis will be iismssed. 
(1) Ermler. 2.. Grabarse. W., Shima S.. Goubea~d. .\.I. & 3auc:. XX. : :CS-l S ~ : z n c 2  :-Z. :45--;:6:. 
(2) Seimer. T.. K&nr J.. Goubeaud M.. Shim& S.. Grabarsc. W.. Emnier. 'J. 3; Tkuer. XX.. ~23OOi -.. 3ioi. .C,ken. 

. .  
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SESSION 2: ESVTRONMESTAL MICROBIO~OGY AND BIOREMEDUTTOY 
Examination of prokaryotic diversity in narural samples 
WILLLzlM 9. u ; H l ~ ~ ~ .  Dcparvnent of Microbioiogy, University of Gsorpia. .+iheis': 5662 

prokaryotes on cyrh is .on the order of44 x 
comparable to &at found in plants. Even though most of rhe prokqotic A s  Y: found in :Ye :ubscfx:, prokxyotic 
productivity appears IO be higher in the oceans and soil. .Multipie simuimeous muutions 3 ;viae$ disxiiiutei g e n s  
in these environments must De very frequent with up to five simuitaneous mutations oc:u*ng 51 3 sicg!: acne 
somewhere within the population every 30 minutes. Thus, b e  v~ !xge ?opulation size ofprokziotes provides 21 
lean a partial explanation for its enormous divcrsiry. and ancmpts to u n d e s i d  this aiversiy are a special chailcngc. 

The dcfiition of a prokaryotic specits depends in pan on the txIcnt of hybridizxion oithe paomic DNA 

A compilation of d i n s  cell counts from 3 variety o i r n ~ ~ o b i a l  habitats suggem kat m :atai aumker 3i 
ct!ls and that me Frokuyonc biomus !s 350-55C 22 S a r b o n  or 

c. 

yet many organisms abundant in the environment are known only by their 16s rKX.4 3 n t  stquenct. The relationshi:, 
of 16s rRNA sequence similarity (S) to DNA hybridizarion @) was found IO be well described by h e  equation: !n(- 
InD) = O.Sj[ln(-lnS)] - 2.201 when D was determined by either h e  S 1 nucieasc or membrane m c ~ o d .  When the 
presence of nonulmemc sequences and differences between iaya wcr: controlled this rclarionship accountec for 78 

expm to occur 50,95 and 99 % of the time when S is 0.998.0.992. and 0.986, respecriveiy. This rc!arionship suggests 
tha~ many prokaryotic species m yet to be described. For inSrance, 167 out of 230 soil iso1ates from nonseiecrive 
media possessed an S c 0.99 to a described species and an like@ to rcprcscnt novel specits. 

Microbial communities an f i r q u d y  described by pqaring libraries ofthe 16s :RNA gena  by PCX 
amplification of DNA orPactcd directly from environmental samples. A method of analysis was developed to compare 
sequence libraries of this type. Fim the libraries w e n  describd by a homologous t o v w e  curve C, = 1- @I&) 
where N, is the number of unique sequences in library X and n is the total number of s e q u n c a  and a heterologous 
coverage curve C, = 1- N,in where Nv is the number of scquclces in iibrary X not found in libmy Y when bod~  C, 
and C, are defied over a range of 16s rRVA sequence similarities. If both iibrancs arc from the same sample. the 
differekes between the homologous and heterologous coverage w e s  should be small. Tnus. a tcSi for the 
significance of the differences in these curves is a ten for whether or not the iibnries are 5om different sampis. To 
verify this method, random selections from the same library were not found to be different wniie librana from 
different environmental sampla w h m  shown to be different This method oi maiyis  snould have g e n d  utility for 
comparing rDNA libraries from clvironmcnd sampla. 

% of the variability of D given S and could be used 10 estimate the d i b u r i o n  o iD  h m  5. Thus. D < 0.70 wouid be - -  
.. 

Anaerobic dehaiogenation of PCBs: influence of environmental factors on the dehalopenation routes. 
JVERGEN WIEGEL. Depmeat  of Microbiology, Univcrsiy of Georgia .%iens 30602 

sediment samples and in non PC3- :onmrmted lake sediment sampies from .\Liens. G.4 ;vert investipatt0. The 
influence of environmental factors such as pH \pH 5.0 to 8.5). :emperanires tc 56EC and FZkoncentntions (0 
and 10 R) on ransfomtion rates and on the dehaioaenation Taths wer: snidied. The T-mdies included 
experiments were i - s h i h  were used to simulate sezsonal :hanges. ~teresdngiy Lir et%:: of those ckmges diifertd 
from those obtained with 3 constant rcmperature. Generally, sediment slunies *+'e:: 3meaaea with 350 :M 2.2.4.6- 
tetrachlorobiphenyl E46-CB) as 3 primer for dechlorination. sinc: the dcchiorin~uon of jsdiment ?as occurred 
oniy in non-auroctaved sampies amendcd wth 3 0 - C B :  no jubsuntial dechiorixt:on of sediment PC3s w a  de:tcted 
at my tested rempenture within a ye3r ;n iutociaved control sampies or in non-immaed samples. .%chlorination of 
sediment PC3s occurred mainly via loss of mezc 3nd Jars ;hlor:nts. Differen: ,xckiormation ixocesses. howevt:. 
were observed at rhe various temDe:3tUre :mges 35 weil 3s 3H-nnges. Whertls i! Z O S i  :trnDer3tura 3 high 
reproducjbility was observed. at :emper~mres around i 3 !o iOEZ reiatively high ..  ation ions x r u r r t d  m o n g  
tripliurts or repeated experiments. We specuistc chat :he variations 3re due :o cczoeation Among the iiifzent ?C3- 
dechlorinating 3s well 3s other non-deckiorinainp !!licroorfmisms in ~e nicri?bii; ;om%uni:itS deve!oplng 31 rhese 

Reductive dechlorination of sediment PC3s in hroc!or !360-conwirittd'Woods Pond &enox. MA) 



L ttmperaWr:s. n e s t  above par3mete:s .uert utiiired 10 5IriC.*, iainpies :vith ;pecisc JC:i'.'!t:eS m a  yiekkc ?aC!y 
enrichment with very narrow substrate spectra. indicating that the overs11 reductive denaiogenation of PCB requires 
and invdves many different Jenalogenating microorganisms. 

Microbial .Metaboiism of Greenhouse Gases and Chlorinsted .Aromatics 
SnpHM W. X4GSD.4LEi, ~ U ~ J . L \  3t!tITiZC'. A L L 3  TSXJG'. STkLL4.X ?';?'. SCZ;? SCXRGE3EX'. 
JIM T.WCS', B E E  DE.MONTIG>x'. .TSS MrSEP. JOSEPH SCOT?. .4SD .W2EL,?;E XASCFZ'. 
Departments of 'Biochemimy. 'Chernisty. mi j.4nimaI Sciencts. hvers i ry  of Mmsitr Lincoin. YE 68588366.1: 
and 'T)epamnent of Mic:obiology ana C:!l Scicnct. University Of Florida Gaincsviile. tL 326 1 :-0730 

problems !ike global warming md !he introduczion oih-dous chenics!s into our t n v i r c r . ~ : ~  3iortcnnolog:; ,sifcrs 
the promise of combating t h e e  probiems :o create 3 safe: and cicmer EVA. At h e  EL% Summit in Xyoto in !997. 
world ieades recogi t td  !he ne:d to icduc: ern@ons Of CO.. mchane. ma other gret%?oose gs:s. This ;ec?x: wil! 
describe our efforts to unacrrand ~ h e  proc:ss sf mc!hanogencsis ma IO inhibit xnisanr ~ t L h ? o g : ~ t s i s .  bucctssfui 
achievement of this objective 5s the pot:n:ial :O miripate global warming sinc: produc5oc of h i s  ?or:nt grttnhousc 
gas (214oid more potent than C02j by = a r k  alone 3c:ounts for : 19'0 ofworid methime x p u t .  5imination of 
Persistent Organic Toilutants (POPS) is another imporrat objec:ivc. Tit United Xaions 3:s :o :ICYZ: a $io$& :rexy 
to phase out and evcnntally eiiminate the 'dirty dozen' POPS. which includes seved  orgtqohaioptns. such zs 3C3s. 
Bioremcdiation offers a possibiiit). of combating ha: k i t h  and environmentai fisk. 2:s itc?;:: wiil d e s c 5 ~  our 
efforts to u n d e m d  how a class of anaerobic bacteria (the Desulfitobaecria) sczse. l t e r  :heir sarrtms of gen: 
expression, and catalyze the dckkaiogenauon of rhc orpnohaiogen somcound. 

During h e  last wo ctnturies. wcTopulaion md chcz~ical ;echnoloc have 5ui;:c:a si1 :if: foms x i i i  

. -  

- .  

SESSION 3: NAiiOCOMARTMENTS OF PROKARYOTIC CELLS 

The Carboxysome: A Simple Organelle that Enhances CJrbon Dioxide Fixation by RuBisCO. 
JESSLT M. SHIVELY. Clemson Univ., Ciemson. Sc. HE3XY C. .ALDRICK Zniv. Fionar Gaincsviilc. CrXS E. 
BRADBLW, Advanced Biosysrems, George Mason Univ.. Manassas. V.4. .LUGEL M.?.4REDES, Saylor L'niv., 
Houston, TX STEF.4NIE H. BAKER E~icinc C o l l ~ e .  Due XVen SC. and GORDON 2. t.A.l\iO?i. 'Jniv. Southern 
Mississippi. Hattiesburg. 

large (CbbL) and small (CbbS) subunit peptides of Abulose bisphosphau carboxylasuoxygenase \XuBisCO). These- 
six peptides, labeled CsoS appear to be s p u d  shell components. CsoSliz, B, md C. &e major shell peptides, are 
encoded by a three-gene repcat A single gme encoda CSOSX and B. glycosylatcd pcpdats difiering in h e  degree of 
glycosylation. CsoS3 is present in minor amounts. The genes encoding all of these pcpnaes aiong with those for 
CbbUCbbS as well as O W  A and B. an uncharacterized gene r c p u ~  consrime a carooxysome operon. The cso 
opcron of eirha Acidifhiobociflusferrooxrdanr or %omonus fnrermedia is nn-iy idcntid TO ;hat of -7. neapoliranus. 
In Thiobacillus denitnificans, cobLkboS is not iocatcd in a purarive cso operon. The CsoSI peptides of rhe four 
thiobacilii are nearly totally conserved and O W  A md 9 cxhibiit a great deal oi;orstrv2rion. C s o S  shows %34??/0 
identity and CsoSS, only 3-39'?" However, close examination of ~c CsoS7- sequcncts ;=seals some xnusual 
conservation. For example, the amino acid sequencc [v. L. or I. (M)] - [S or 7 - [GI aligns 2 i times. The ;tnc:ion of 
this repeat has not been rlucidated. 

cryomicroscopy studies conuadia both of these conclusions and suggest that *e csioxyomes of Ei. neapofircnus art 
D6 polyhedra 

nearly identical with that of purified carboxysomes. Electron nimscopy r:v& %at cYjoxysomcs art present in 
some cells. Experiments to optimize carboxyome -ssembly x: in progtss. 

mechanism. C:mK and L exhibiic a p a t  desi of homology to the CsoSl ma OW .A mc 3 pcptiaes of $e :hiobaciili. 
nspectiveiy. Recently. poly'nc&ai bodits. enterosomes. have je tn  demonsmttd ic w e x i  m t z c  5ac::ria The 
enterosomes of Salmonelfa enrerica st ?roauc!s ofthe t:hanolamine and ?ropm:Cioi optrons. Scvexi of the peptidts 
encoded by these operons show significant homolop :o either Lie CsoSi. C m K  J: 3W .4-3K:mi goups pr:sxttd 
above. How the polyhedra m e t  the mttaboiic ne:= ofthr arganisms :s una:: : n t c x  :nvcs;:gaion. 

Xanocompartrnentf of BIZ-Dependent Catibolic Processes of Sofmoneffa 
THOMAS A. BOBIK. University of Fiorida Gahesville. ?L X 5 i  1. 

-,?:rp: sourcts in a coenq~ .e  
312-depenacnt fashion. The genes itqui:td for '?lest ?roc:ss x: found :n :ne s';;x.sJiLmn: uniizition trxr) oocxm xc 
at tJropanecioi utilization (pdz,  !ocus. respec:ivel!. 30th sets of _tenes iniiudt xui::?ic honoiognts of_zenes invoivea 
in the fonmion ofr,anocompm.ents L ~ O W  as ~ ~ o x y s o n t s .  3!:cxon nicros;~! snc\\ed :in: 5. m e r k c  fsms 
polyhtd&i bodits about 150 nm in cross-sec:ion whec grown an tither a z a n o i a ~ : ~  sr ,:o?aiin=i5ol. bu: not when 
grown on othc: carbon sources. Imnl;no-$iec::on nisrostop~ ~ n o w e i  fiat : a e c y x  3 : : - c s y x x n t  iiol d : . 7 y ~ ~ a t ~ ~ :  

The carboxysomes of Haiothiobaciflus neapofifanus an composed of l e s t  six peptides in addition :o the - : .. 

. 

The nructurc of carboxysomes has been repor~cd to be either icosahedd or dodtcahedai. Our eleczon 

Ihc carboxysome operon of H. ne oiifcnus has been expressed in Escierzchia eoii. The peptide prorile is 

The carboxysomc peptides (Ccm) of c?.anobactcria art ?roposeC to be par: of3 cY3on conctntrating 
. 

Saimonella enrericc aegradts ctkanolmmc ma !.'-?rooaeaioi s :xxr 
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is associated wiLj ihe poiyncani bodies f01T::ed kp' 2. znrcnc- irunng grow! on ! . k m > z t ? i c i  : IC~ of >$e :a gene: 
that encoda a homoiogue of a gene reDORea io be involved :n carboxysome formation xas &:etea by h e a r  
transformation with PCR Droducts. With itSDCC: to Dolyhedni trod!, Formation. :hex ~ ~ 1 3 n t s  fe!! :nto thrte : ! E s ~ s :  ! j 
poiyheanl boa? formation wts abolisnec: :. : poiyheOr3i boci:~ :vert mnomally snacrc: :. , 3os3cnt!y ?o r .&  
poiynem bodies were famed. iiowcver. 1v.x .n rnuti3rItS SrmnS wner: poi? nearii JOLCZ :'omxt:on ws 3~c1:sne3 
growth on !.'-propanedioi 'NU essentiall) :*iid 'yp:. 'A: 2:Opose :his :ne 3oi)nccm x c i e s  fom:c by S&mc~z!ic 
d u n g  g o d  on 1.2-propanedioi conss; O f 3  pTxein snei! 2131 : n c ~ e s  coenzyme 3 I:-;esenoent 501 <tn].r-?-:se mc 
perinaps other enzymes. ~ o w c v e r .  he%nct:on ihese nanocompamrents rcmnains xic7ov.z. 

Bacterial Protein Disassembly Lines: ATP-Dependent Proteases. 
JOHN FL.&WAG.&V. arookhaven National Laboratones. L'pton. N\( 

Cells must be abie to sense. ani Xpidly =apt :o 3 WIOC m g e  3f aw:ronxntal X t S S t S .  IC x~i;?). : ~ t s .  
survivai requires the !arg: sczie xmodeiing oft@ c~l lular  mamine? h a t  :s essennai :ji life. 7:: ?roten xn;:nt 31' 2 
cell is reguiatcd both rrYlsc~ptionallyitsIa~o~ally :O :oncrol h e  synthesis of nt:b ?oi?se:tiaes mc xso 30s:- 
translationally. through conuoiled denadation (protein rumover) of aamzged or unneeaea proteins. The m:tnmisms 
by which h is  !me: proc:ss occurs are ani) 20% being ciuc:cateh 

In ::lis. the majority of ctlluiar ?rotein NnOver r q i r e s  tnerp.. 3 2cnsin:z: :hat xnt;,jutes :E I ~ g -  zar 
to the tight regulauon of this process sinct *ancontrolled proteolysis would have carurrophic ;onsequenc:s for ;tils. 
The majonry of non-lysosomal innactl1u:ar ?roteoiysis is :axed gu: + y  a :'=-.v. !a;:. siigomtz;. :ntrz-reqr?inng, 
proteases that share a barrel-like Ychitecmre md. by extension 3 common mechanism. One key famre. *micue IO m s  
class of protease, is that s u b m e  depdat ion occurs ?roctssive!y, wnich means :hat :!e proteins being d e p d c d  arc 
hydrolyzed to short peptides in a single ?c:e of depaa t ion .  These short peptides are recycled to m i n o  acids by 
various peptidases, which do not require any anergy input. This feature ensuring hat 3ppropnateiy targeted Frottms arc 
completely removed from rhc cell. In gcncd. these .4TP4epmdcnt protcses x e  wo component systems ;n which 
substrates are recognized and unfolded an .473s~ s~embly and actwely mnsloczted nto their central proteoiytic unit 
for degradation. A parricular advantage of this system is that the ATPase and proteolytic ac:ivities can be uncoupled, 
studied indepmdeady and ihen nconstimted. In my laborxory, we have solved ae c ~ ~ r a i  ~ J C N T C S  of h e  proteol-yic 
components of C:p and HslW,  NO baceeal .4TP dqendent  protease machines and chanc:enzed *eir inttracnons 
with their .4Pases. Based upon these resuits we will present a m c m - b a s e d  mode: for rhe mechanism of ?rotein 
Nmova that accounts for the tight coupiing beween %e .4l?se ana proteolytic subunits dunng substrate 
~ i l o c a t i o n .  .- 

Microbial diversity, survival, and stress genes in biotechnoiogically imponant ecosystems. 
Everly CONWAY de .MACAW0 and .U~CZIO i. L. MC.UU0. Vadsworth Center, Division of Yolecuiar Mecicme. 
New YO& State Deparunent of Health; and Department of Biomedical Sciencs, SG!OO~ of Public f Id th ,  The 
Univmiry at Albany (SZT"); Albany New York, USA. 

Our earlier srudies of samples m d  isolated microbes from mcrlianogenic ecosystems revealed that 
methanogens: 1. Constituted an immunologicdly coherent group of oreanisms distinc: $om other known microbes. 
composed of antigenically related sub-groups paralleling the familia identified at the time by rRXA compansons: 1. 
W e n  considerably more diverse than it was presumed from the available iange of species in culture collecnons: 3. 
Existed in numbers and species beyond those detectable by cultivation; and 4. ihrived in a wide variety of ecoiogic 
niches spanning our planer All these rlndings were later coniirrned by several techniques including rcfinmmts of h e  
earlier rRNA tomparacivc ylafyses. 

chological potential for wasre bioconversion and fuel 
production. Total dependency on non-renewable mcrg sources of iiiited duntion and acctss represented a thread to 
security and welfare. This is as true today as it was then. Likewise. waste accumulation is a mcnact to the environment 
and public health. Therefore, we focused an the analysis of nethanogens in wane-mating ecosystems such s 
bioreacton and landfills and developed: ;alibrated poiyclonal antibody probes of aeencd specificir\. s p e m  ma 
monoc!onal probes of ac5ntd molecaiar specidcitics: *e mtigenic dngerprinting met!od; :he siide immunomzymatic 
assay (SIA); ma 2 bane? of c o m p l m e n y  rests (SA-tonsttilation I for the 5r:a study of pure and mixed cultures. 
and wnpies from compiex ecosystms witcout inte-ening purification or ;uitivatior, neps. These advances naae 
possible the identification. characrerimion. ma manipuiation of numerous microbes of relevmce to methanogezesn. 

It wzs aiso lemcd h a t  :hest microccs are frequmly subjected to the cfftcts of cei! sxiessors such as x s a u e  
changes in t e m p e m .  pH. ana :ontents 11: :mic compounds. Since stress genes ana rhcir products, stress ?roseins- 
some Of which are.molecllar chap::ones--$zy 3 key roie in ::!I survival dunng wcss. 9ey we= arge:d for 
investigation. Mehanogtzs and othc: ychaea ?roved io be $verse llso in :he:: m:i-stress mecnanisms, fienc: 3x wors 
wi?s focused on p e s  with recognized mti-s:r:ss roles in 3ar:na md e u c z ~ i  mc with :onsia:&ic 5iotccnnoiog:cai 
potential. The goal -.VU :o manipulate h e  gtnes urd jxoreinr :o mginetr rtsisat ;tils :m Zould withs-nc :msn 
environmentai eonaitiors m d  continue :ne -r:t;hncgenic 3c5vip mabated :no:: nrtss. Targaed genes werc 2:onc:ed 
and seauenctt. :heir respor.ses IO rcicvam 3::tssors we:: m:sr?rea. md heir ?s=.r:ssior. panems were aerinee. C c e n t  
work aims at clucicating b e  rranscriDtion-!niti~tion .nechmim?s of :he StizSS genes :hat produce h e  inoiec~~lar 

It was clear from the nan that medianogens had 
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chapcones Hsp'I)(DnK,, i-IsdO(Cnu' , .?.gE. i t  .O:ntifi;ing genes ;I~.OIVCC .n XX4 ;roc:ssing qn 
mahanosarcinas. 

SESSION 1: \IET.%BOLIC EXGISEERINC A.VD REGCL.4TIOY 

Regulation oiBacterial \Ierabolism 3 n l  Behavior by the ZYA-binding protein Csr.4 Jnd :he \on-coding RUA. 
CsrB. 
TONY ROMEO. 'Jnivmiry ofYorth'?exas Hdth Ctntcr. 3 e p  Slicrooiol. Sr Irnrnunoi.. 3. ic'orth. TS. 

flourishing in varied environments. 9ac::ria urn 4ec:fic ;c?.:z an ar  off:^ maxmiz: ;rovah ?otexi3l. sumve .moe: 
unfavorable conditions. zompetc with 0th~: microbes. lvlo inttr;lc: wth nurnm. $anf ma mimai hosts. Our -scarcn .- 
over the pan several yeas has *ancovered one ofthe "glooai repiatory systems" ilsco by bacicza to regulate xmcrous 
genes and thereby control metabolism anc behaywr on a brcad xsc. A small R?;A-omainz jrotein. Csr.4 (for xucon 
storage regulator), arid m XVA moiecul: 'CsrB) heat b ~ t i o i ~  25x1 antagonist of C S i h  ?osT-mscz?tiond!); ::guise 
genes involvcd in: 

Bacteria y e  among the simples iiving organisms. :ut :ley ?oss:ss hi@& s o p h ~ s a c ~ ~ e d  rnechmnns for 

a Carboniencrgy meaooiisrn 
a Fiagc!lum synthesis mnd aotility, 

Attachment ro solid surfacts to form biodims. md 
Dispersal of such oiofiims. 

Such processes are involved in bacterial coionitation arid :nfecr:on. Studies on Csr 05:: :he ?ot:nt:al :^or xecicai m u  
biotechnology appiicixions, inc!uaing the optimization of *e ?roouc:ion of cornmercally u s e 3  me:aoo t ires. 

Engineering Whole Microbial Cells for C h i r d  O q s n i c  Synthesis 
JON D. STEW.aT. Dcparrment of Chemistry. University of'iorica 

of these reactions offen both high efficiencies m d  stcrcoselcdvities coupled with low environmental impacs. To 
simplify these reacrions on both bench and large scaies. we have c r e e d  3 se: of engineered microbial mains hat cm 
be directly used u chcmicai reagents. The c:Ik either recombinant Succiroromyces serevisrne or Lchrr:chra 
coli supply the cnymc and NADPH cofactor. which eliminares the need for protein isolation and cofacror 
r egendon .  Severai rxynplcs of these :ngmcmd m m b i a i  amams will be discussed along with sciectcd 
a p p l i o n s .  

Ketone oxidations and reducions are very valuabie *msformations in organic synthesis. Enpmatic c a d ?  sis 

Microbial Strategies for the Depolymerization of Glucuronoxylan. 
JAMES F. PRESTON, Univcrsip of Florida Gainesvillc. FL 

hardwoods, and is second only to cellulose as a rcsourc: for tonversion to alternative fuels ma Siobascd products. The 
predominant carbohydrare polymer in this h a i o n  is l-O-me3iyIglucuronoxylan (h4eGAXn) in which 4-0-methyl-D- 
glucuronopyranosyl (MeCA) residues are linked a-12- to 5 to 15% of the xylose residues comprising a linear $-1.4- 
xylan backbone. The enzymatic depolymeriuuon ofthis polyner will improve upon pretreatment protocols for 
processing hemicellulose to xylose. and anention has been dirtstd to microbial endoxylanases. B-xylosidases and a- 
glucuronidases for the complete fermentation of McGAXn. Tne cndoxylanascs of scvcral baceria and fungi have be:n 
assigned to glycohydrolase (GH) familia. GH5, GHlO and Giil 1, each with unique sequences. structural motifs, md 
mechanisms of dcpolymairation. The GH11 .uylanases have rnasxs of - 25 kDq i &jelly roll struc~re, and genezxe 
an aldopcntauronic acid as h i t  produn with an unsubsrimtcd xylose residue at the nonreducing terminus. The G10 
xylanases have masses of 4 5  WDa an alpha-beta baml strumre. and geneme aldotcnauronic acid in which the 
MeGA is linked to X at the nonrrducing terminus. The G5 wn.lanascs have masses of40 ma. with an unsolved 
suucture. and in the case of a single example. i.:. m a  h m  +infa chmnrhem:. generate oligosacchandes 
containing 2 MeG.4 and 4 to IS X residues. The aidoreuauronic acid product genented by GHIO enzymes can De :&:n 
up and cleaved by a-glucuronidase to rtiease WeGA and piomose. The further agoiyrnerization of xylomose 
rtquires inuac:!luiar exoxylanase and ,'or 8-yiosidas: for conversion to iemenuoic submte. The iug:: proaucd 
generated by the GS and GI I xyianases may require secretion of @uylosidw andtor other xylanues to form producs 
kat can be ssimilated. Substrate specificities and -me sabiiities may offer 3 d ~ ~ l t a g ~  io a host mi dicm: speciic 
applications for zmibers of each family. At pr:scnt he GH IO xyianases offer promise as sccr:::a enqmes. whlch 
along with mnmc:iluIar a-glucuronidase ana '5xylosicasc. may be used to design etkmologenic biocatalysts abie to 
conven hemic:!luios: poiymea to uschi ?rocurn. 

SESSION 5: BIOISFORXATICS ASD GLOBAL GESE REGL'L.-\TIOS 

E. coli Gene .qrrays - .-\nalysis of Gene Regulation. 
HAN T.30. R. SOSZALZZ. L. 0. WCiX4I A N 2  X. T. 5X.+S>[LG.4>1. 3qz-..zent oiSII:r~bioio_ry mo fe!! 
Sciencc. University ofF!orida. Gainesviile. ?L ?61 I 

The hemicellulose -on constitutes as much as X?h of the lignocellulosic biomass of crop residues and 
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G r o h  .=e cell 9eld of&.ker:&c coii ?epend sn ;?e g w r h  mec::n mQec?sc:xily :ne jour:: ;f 
carbon and nitrogen. In this present study, we used an ethanologcnic E coli, m n  S O  1 I .  whicn grows in ncs  mediuz 
with glucose 3t 3 specific growth *e of O.:O.h" and w ~ t h  syiose at 3 specific grouTi? ~ t e  of 0 . :9  n" under x: 
fmcnration tonaiuons. Tie pathways for LXS: T;VO sugars are quite aistinc: WIL? 3 ziajor :iE:xnce :n A? : ;e:; 
(0.67 for xyuylose vs 2.0 for _=iucosci. Since :ne difference in specific p o w h  rate :s 3 rt:lcc:ion >f:mous mezioo!;c 
processes in the ceIL &\A expression proiiies of n n i n  KC 1 I with *e different sr3wif: 3::s *vert  o0:sints -sing .Z 
cofi DNA m y s .  In order :o deternine +e genes and oathwa? s hat  u c  diifercnnaiily cxxtsseo :n srrm KO 1 1 ;rou 2 
in the two media, rotai iLVA was isolated and cDN.4 corresponding 10 ihe -1.290 k..o%n 3XFs *.vert qxi-icsizeo. The 
cDNA was hybridized to an E. coli gene m y  m d  the level of expression of tach s f 5 e s c  CL.s w . s  ie:cr;n;r.ed. 
Results of these experiments will be pr:sented m d  discnssed. 

Insights into the Metabolism of Hydrosen and Sulfur by the hyperthermophile Pvrococtus furiosus 
MICFUEL W W. .-,%!MS. 3epamnent of ?iochcmisuy & Moieculu 9ioiog. Lillvtrsit). ~f Georgia . 4 L k s .  
Georgia 30602. USA 

Many species of hyperthennophilic xchaea are sulfur-dependent organisms :kit reduc: e!ernend su ihr  '5:' 
to hydrogen sulfide. The autotrophic So-reduceK Use hydrogen ar *e clcczon dozer mc zppeu :o a w e  s r:spiratoq 
chain with So as the terminal clecrron acte?tor. The hetcrotropnic S"-rcduc:rs atiiizt ?rotc:naceous matemis ma 1: 

some cases polysaccharides as sourc:~ of reductant for So reduction. Moa of t!em =e ooiigately dependent npon S' 
reduction for growth, although a few. such 3~ ?vrococrx.s furiosus. are able to r o w  weil in the absence of Se mc 
produce hydrogen as a m a n s  of disposing of the ~ X C C S S  reduc-ant that IS generated during cattaboiisrn. E: 
mechanisms by which these organisms e d u c t  So and evolve hydrogen, and wheiqtr dese processes iead iirec:ly IS 
energy consmanon, however, arc not c i a .  For example. ?. liv~osus c o n m s  :be: iifftrenr hydropenues. 311 2 i  
which have been punfied and characterized. TWO of them =e cytoplasmic and = ;!ou@r :o :volvc hydrogen dur.zg 
growth utilizing NADPH as the elccrron donor. X4DP is rcductd by ferredoxin:.V.ADP oxidoreducrasc. Tnis enzyme 
utilizes the reduced ferredoxin generatcd by the variep of oxidorcducrasa that x: :nvolved in the catabolism of bo;;? 
peptides and glucose. The third hydrogenase in P. ficnosrrs. on the other hand. is membrane-bound and 3uOc3rs to 5: 
part of a proton-transloaing respiratory compiex This enzyme docs not utilize NAD(?)H or ferredoxin and :+J 
physiological elccaon donor is not known. The two bqtoplasmic hydrogenases ais0 d y z e  the NADPs- anti 
hydrogen-dcpendax ducrion of So KO hydrogen sulfide in vim.  but the memome-bound enzyme does not caraiyz: 
these reactions. hight  into the roles of the three hydrogenases and of associated oxidorcduiucrases involved in So 
reduction and hydrogen produhon is being obtained by detailed growth studia toupled with genomic-based anaiyses. 
The squcnce of &e genome (1.9 Mb) of P. fiu?osru is complete and is currently bc*g annotared (hrtpykomb5- 
156.umbi.umd.eddgcnca!c~. Roteomic analyses and DNA-microarrays ax being utilized m invesigate 5: 
functions of some of tbe more than 2,000 proteins that the genome appears to encode. The results so far indicate ha: a 
variay of enzymes arc strongly regulated by the presence (or absence) of So, pqddes and/or sugar (maltose). Tha: 
dara. in combination with recent biochemical analyses, are providing a cleare: jicrure of how P. &riosus evolves 
hydrogen fhm gowrh substrates. although the mechanism by which So is reduct? is still 30t mdcrstood. 


