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FOREWORD

The First International Conference on Mouml Scionces, July 9210, 2001 in Bow, East Java,
Ilanesin, brought together scientiss from fine countnes from South-Cast Asin, Germany and
dugrn, Sowth-East Asia s extremely rich in natual reseurces, many of them =il untapped, but has
alsn extremely densely populatad arens that have 1o cope with the ensuing probloms i iuding
infrstruciure. mensures, indensive agri- and aquaculiure, waste manapemend, and  nature
predervibeen,  Study, use and  devedopment of exmting  resoorces and  coping with dhe
nlprementioned  problents,  requires interdisclpliniry. cooperation, Based on a nmeework  of
Alennnder von Humbolde ahumng the conference nimed at linking the wide professional expertise,
m making the best use of existing equipment and pinpedinting gaps, and al mlegrting bosic and
upphied research,

Thna book 15 3 moswic of the impressive oral and poster presentations of the conference. Tt reflects
the scentific diversity, existing contaces, and arsas of promisiog new join ventures, Editing such
n wite scope of subjects was fascinating and challenging. allowing ot the same tme to refleet the
many discussions durmyg the meesmg that encompassed o world of science. We trust thal the book
iy serve a similar function among the pamicipants, ag well as far o wider soope of rewders,

Thamks: o all who contributed: Irfan Tri Reharjo as coordinator, our co-editors helping o review
ihe submissions, the Alesander von Humboldt Feundation who gave financial and fopistic
support, and, Iast but not |zase, the Rector, Leenawaty Limantors, and the stadf of Mo Chung
University who had already orguniesd the mestmg so well and now relieved us of many formal
al administrative sk invelved in making the book,

My this sesd grow amsd bear nch frae?

Madang, 13 March 20012

Huga Scheer
Eatiterrtfod “hief
Lyelgwig Merimilions Ueivessing, Germany

Pelembers of Editorial Team:

Biswajeet Pradhan, Datvessioe Pafen Mofmedn, Aalavsia
Tains H, P. Brotoswdarme, Mo Churg Ditiversioy, Inclveesio
Eugenius Sadtona, Mo Chung University, Irdomesia
Bernadetta Kwintiana Ane, Lwiversindd Steieory, Germion
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YORWORT

DVie “First Intemotionn] Conference on Mawral  Sciences™ brachte vem %#-11. Juli 2011
Wissenachaftler sus neun Lindem SOdostasiens, Deuischland und Fapan sach Batu i Osi-Tava,
Indonesien, Sodoatasien izt aubergewabnlich reich an natslichen Besourcen, von denen nech
wigle unangeinstat sind. Ex hat gleichacitiz aullerordenthich dicht beviilkens Gebiete, in denen die
daraus crwachsenden Probleme der Infrstukiur, der intenziven Lasdwinschaft und Agquakol i,
wiwl ddes Maturschutzes peltist werden mikssen, Explosation, Nutzung ud Entwickiung der
viglffiltigen Hessowcen wund dic Losung der hiufip kemflikitrichtigen Probleme a5 nor dureh
imterdisziplinfive Kooperationen miiglich. Es war das Ziel dieser Konferenz, aof der Raxis eines
Metrwerks “Stdostasien™ der Alexander von Humboldt Alumni cinschiigiges Erfnhmingen su
bondeln, vorhandene technische Ausnistung Labor-tbergrafend s nutzen, Locken zu definieran,
and  Wissenschaltler aus der Grundlagenforschung  wnd ans echmologischen Anwesdungen
zusammenyu fikhren,

s vorliegendes Buch gibt, als ein Mosaik, die thematisch breit peficherten und beeindreckenden
Vortrize und Paster wieder, die aul der Konferenz vorgestellt wurden. Ez aeigt die Vielfalt der
Forschung, bereits bestehende Bontakte, und Mghchkeiten @u peuen Kooperotienen, Dhie
Herausgibe cines solch weiten Spekirums von Arbeiten war zugleich hegindnsckend und fordemd,
es gab ung gleicheelig die Gelegenheit, noch einmal die vielen Diskussionen o erinnemn, die eine
Welt der ‘Wissenschaft nimfassten. Wir hoffen, dass dicses Buch ber allen Tesbwelmern s
Furktion crfiilllen wird, und chie Themen wnd Teiloehoser e weitersn Eorels von Lesemn
nahebrngt,

Wir danken allen Beteiligten: Irfan T Rabacjo fiir die Koerdination des Buches., den
Mitherassgebern flir die Kritische Durchsscht wmd  Koowswentiereng  der Manuskripte, der
Alexander von Mumboldy Stiftung fr finanzielle und logistische LUnlersiiteang, Nich aletd
dnnken wir der Rektorn der ba Chang Universitis, Leenmwaty Limantosz, usd thren Mitarbeiern,
nach der suzpcecichneten Orpanisation der Konferens haben sie uns durch Entlastung von vizlen
formalen und administrotiven Aufigaben much die Hermusgube divses Buches beicht gemncht

Moge dieses Samenkom gut anwachsen ol reiche Ermie bringen!

Malang, 15, Marz 2012

Hugo Seheer

e ClrafFedakieir
Lrardgrwigre Nl b ilisases- Dlneiversiid, Dentrolinond

Eaddiorind Migliede:

Biswaject Pradhan, (eversioe Patea Malawle, Malovsio
Tatas Fl. P Bretosudarmo, Ao Cherg Dadversite, fndoresicn
Eugenlus Sadteno, Ay Chieey Dniversioe, fmdanrsion
Bernadetta Kwintiana Ane  Lpiversingd Soengare, P piscflfomed
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MESSAGE FROM THE SECRETARY GEMNERAL
OF THE ALEXANDER VON HUMBOLDT FOUNDATION

Contribution of the Humbolds Feandativn to e “Proceedings™ on the occasten of the
Humbolds Kolleg iv fndonesio fa 2070 F

Koowledge crestes development — ihis is oot only the case in developing and emerging
countries, but in imdustriabized countries, toe, The mmor issues in arcas like resource
conservation, global warming, sustainable enerpy supplies and healihcare, as well as access 1o
warer cin only be tackled jointly, which means ncross both borders and disciplines, The key
i this are highly-gqualified scademics in the nommal sciences and engineering os well s in the
homanities and social sacnoes, By selecting and promoting the best researchers and creating
and developing self-supporting networks the Alexander von Humboldt Foundation bas et
isell the task of making a significant contibution 0 development and thus 1w the
improvement of fiving condiions. It dees not base its selection on country, suhject, relirious
belief or gender, but purely on scademic eligibility, The Foundation sponsors individuals
imvelvied in both applecd and basc research, The best chance of saccessfully addressing e
problem areas described abaove les in precisely this complementanity,

Good rescarch results alone are not enough. What = crecial is whether ihey ave beep
achiewed in different cubural contexts, are inteoduced into different social contexts amd lsave o
lomg-lerm impact when they are implomested, Munsal st is required if this 5w be
achievel, For thiz reason, the Alexander won Humbolde Foundation ploces grest emphasis on
engendering trust the academics 10 sponsors and their families are embedded in o culiure of
mentoring and connaeling nod only during their stuy in Germany but also after their remam 1o
their vwn coumiries, The foundation provides platforns for cross-disciplinery, cross-border
metworking: i1 offers s abamni a whole range of sponsating opporiunities that allow them o
continie the research projects they have stamed in Crenmany in theeir gwn coutines,

It is imporiani o keep upgrading the portfolio of pregrmmmes. To this end, the Alexander von
Humboldt Foundation regulurly organizes round-tahle discussions with fallows, alomni and
their hosts in order o tmilor their progrommes o geooine necds. The Iivemational Climats
Protection Feflowships, which were mmoduced recently, are one example of this process
They scek fo adidress ihe global challenge of chmate change in the context of crnss-haorder
micrmational cooperaiion. Up to 20 of these fellowships nre ovaifuble every yoor for potential
lenders frean non-BEoropean emreing and  developing comsiries o tle field of climnte
profeciion and resoarce coesecvniion

The first Humboldt Kolleg in Indonesia under the heading “Synecgy, Metworking znd the
Rede of Fundamental Research Development in ASEA", weether with the Internmfionsl
Conference on Matural Sciences (HOOMS 201 1) and the research resulis that were presented
und discussed there, constitiie an impsriant responss @0 surmounting cross-bovder challenges,

Dy, Klaus Manderda

Heaa of Division for Azla
Aferancier von Hummbolat Fonndorion
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MESSAGE FROM THE CHAIRWOMA™N
OF HUMBOLDT KOLLEG IN CONJUCTION WITH ICONS 2011

Wedoonre fo Humboldr Koller Syoergy, Networking and the Role of Fundomeetol Researcl
Meveloprent fn Sonth-East Axin {e conjanction witk fee feternational Conference on
Natoral Scicrnees 2001

The year 2011 s a monumental year for the Humboldl Fellow Indonesia for the success of the first
Humboldi Eolleg im Indorssin which was held @ conjunction with the Inernatienal Confircnos on
Maturnl Sciences 2011, Orwing o the excellent cooperstion between Humboldl Club Indonesia under
the beadership of Dr. L- T. Handoko and Ma Chung University, the program was successfully s
officanlly opened on 8 July, 2001 (for Humbeldi fellows) and on o™ Judy, 2001 (foc pubdlic). The
program intended for Humboldh fellorws, acadernics, and scenbists from Sowth-Bast Asia, was
created in the form of o plennry lecture, invited bechures, oml presenrations, a poster session, and an
excursion by Momd Boono in Bast-Tovn. The program consisted of four themes: (1) the mbe of
naviuml seiences in eonsenving namaral resounces, (25 the ol of nalum] sciences in overcoming global
warming, (3) the role of natural sciences in developing science and lechmology, and (4) the role of
noberal sriences in improoving human welfare. Through (he (three<idiy sctivities, hise outcomess
could be secured: (1) Two conforence procesdings 1o e pullished by Shaker-Verlag,
Germy, and wn Indonesisn publisher: (21 2 book entitled Suwmbaoddtiaes i Somieiie-Feews Axier,
Bovmrreh fotevoses end Feainre Progpeces, and (3) the declaration of Malimg Humbold:
Reselution. Humboldt Kolleg 1in [ndonesia was attended by 25 Humbolde feflaws from te
55 Humbold! Fellows invited, and 129 rescarchers and academics repeesenting Genmany,
Japan, Indenesia, Singapore, the Philippines, Malay=ia, Korea, and Victnam.

The proceedings book was created 1o compile all the Intermational Conference on MNatwl
Seiences (ICONS) activities held as a single unit of scivities of the first Humboldt Kolleg in
Indonesin In practice, scvernl writers withdrew i articies because their adiches wero
suceessfully published in national and intemational journals so that they are not ientioned
il procesdings.

We sincerely hope that this book can be used ws & scientifie reference for many scholurs,

Malong, 15 March 2012

Lecnawaty Limaniarns
Chaiypersoer
Hmwbaoldr Kol do comfamction with JOONS 2000

wi
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grehlivired. Soterentingle, o fofal 28 Foreafop of T ffeee M. ercerivorcm v
fefivitifica fronn iy pemame sequence, S5 war sugpested so play o rode fn oxidarive
HErESE crorc Gn e i e i edee Teonr Promun i Srarenay fRn e elecironn careier 1o
Pa-edeciran carrier. fovwever, sbe evoaor fwsction and she presecoe el meaniticagap
ol e parknowss. This sesearcl aivee i Trarddenti= an svecty oyl stascdrare arod Searosior of
L fram M.oacerlvargrs, fn order o have onorgh mareried, ore of ohe ISF poasrs
AN ZT Jocuss war overenpyessed e Excherichio colf ax o His-tag pratein, Tiee
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VDL TN
thon cyche nffeces all lifis cn Basth, Carbon is seither enested nor destroved, so the recvcling, af
dinieg compaunds in the covironment = essentsal 1o the continuation of life. Microbes pikay
rakes in all aspects of the plobal carbon cycle and arc a werny Fmpormant conshberation when
tlimnie change. Methane-producing microbes coneribure o asethane emission whicls is pusent o
Lfas. Howeyver, methane is also a potontial ensrgy source o meer futune energy  cieds,
Mo ostfvoray is o maring isolate of meshane producing orehmes, which las e Emrpess genome
n Arckaea [1]. While carhon few Mom corbon . source doto methane im0 Acclen w8 well
eleciron trmmsier during methanogenesie still needs 1o be studicd [2]. Following she consplerion
Noame sequance af & ecetfvaross, functionn] genomee gets a big anention o understind 1lse
af afl gencs in AL acerivorans [3-5].

a1 brnnsder proceascs generally ase carmied aur by redox protcins. M. oceséivorany has 19 copies of
Efu_z. rarmes. annatnted as irom-sodfier Navegpraceims (120 wnh unknown fusction [1]. An I hoasolog
AT v trermoyrbiite hns bBeen atudied omd crysmlbized. On the hasis of ils prosthetic group
Y, AL rherarapdilio was supgested as an adopbrr oo switch eleciron tmpsfer from aoe By Two
Tiers [6]. An in vitro stsdy Simzpested thot lsf might akso play o moks 22 axygen senvenger dierng
stress [TL In order b sody Tusther BT in A aceviverars, ong of the B0 (Ts0 b which i encoded b
U lecus was overexpressed in £ codi Thas pApsT comumunscates the peopodse segudmcs analysis,
S0, purificacion, aud initisl charmcoerizaion of 1501 .
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1. MATERIAL AND METHODMN

2.1 Overexpression of Isf

The ORF [MAGIITY encodiiizg 1571 was amplified by PCR from genomic DNA of &0 o0 i1}
clasied ot o pTYEI vector (Mew England Biokabs Enc) ot Sapl and Pael mualtieloning «oq 1§
pTY B weckor sllows overexpression of Isf as Coenmizl fusion with iotein tag. A pair o s
(NGATGATTGOTTCCAACATOGAAAGTCATTGC) and antisense (TGOTGOTCTGOALCTTATIE
TTTICTTO AL, was used 1o anglify e gene. Sapl site was inradweed it sense primmers wink P
was inmaduced in miiscnce primer. The PCR reaction was dome using the Fast Stam [igh | (1]
system (Rochel, The PCR prvduct and pTYHL | were then dowbie dipesed using Sapl don Pal |
products wens ligated to produce o ecombinam plasmid. The rscombinant plansméd was sabns 1l
transform MovoBive Single Competens Celis (EMD Hioscignces) The roconstrinant plazmid caiisi
DA ipsert swos - confirmed by DNA seqeencing and fransfonned inog £ coll Roserna®™ IR
Compeient Cells (EMD Biosciences) that was coltared st 37°C in LB medium containing (18]
emipicillm. Production of 1371 was indueed by the sddition of @.5mbkd 1T whet the 620 e poadhisd 1)
culture was then mncubated for anather 14 h at 1650,

1.2 Puriftcation of TsfT

The purthcatken was conducted anserobically mnder 3% hydropen and 25% mitragen il
Approximately |3g of thawat cells were nesuspenided in 20imh Hepes pH 7 containing 300w Ml i1
aad 0.23mb phenylimsthonesuliony] Muonde were tben added and the oelle Tysed b being pa
through & Fremch pressure cell ar 110MPa. Cell dobris @nd membranes were removed by coninf
TOIONg feir 45 min al $°C. The supernasonl ws loaded onlo = chitin coldummn eguabibrated with Hiskd
pH 7 containimg S00mM NaCl The column was then washed witl 10 column velumes of the ol
buffer. Suhsequently the column was washed with guickly washed with cleavage buffer (with Hinhd
pl 7, Sk Mall, Somb DTTh, aod meubaied @ room iempemmiore svemighl. Tagged [0 i
from the chitin columa wsing the clepvape buffer, Eluted solutbon was concentrabed wsing presiaing "
vechnique with Vivacell T, V0L MOWCO [Sartoriash.

2.3 from Sulplar and Flavin Recossiitatiomg

The receastiation meibed used was a madified version af e mebod descrbed proviosty [y
1 i ol annerobic SO0mM hepes pfl 7.0, B gl of F-mercapiocthanc] was added drograiss W
preparatiom was gently strved. Adber P men, 2.3 to 10 mg of pure pratein fzlabecd Froom the chien ol
stbelext, Then 300 pl of e fsrric chioride, 300 pl of 60mM sodim sulfide. and 300l of 15e8 1
i SimbA hepes pH 7)) were added stepwise at | Oamin micrvals. The mixtures were incaboted ondniil
4°C overmnight and then comcentrated by using pressure Glmation techniques with Yivacell 70, 10,188 &
(Suronus). Freess Fe, S, and FR™ were removed by several by passges through a desaluibg colusmn

2.4 Prositheiic gronp determinaiions

Bioncovalently bound favin wos relemed from the 571 by either adding trichlormeeetic acil WA
copcemmation of 5% ar bollimg for & imin. The precapatnted protein was remeved by cemtmbupaning
supernatant was flwered using an Ultrafree-3C S0 NMAWL filcer waal (Millspore]. The Bloaie wik
neutralized by adding 23 K2AM0GE. The finvin type was decermined by TLO using a silica gel sadiis §
with n-butnnednestic acudfaater (4 1; 5 ax the mobile phase. The free favin concentmeion was (ld
spectroscopically uling an extinction cozificient of 12.2mbl-1 cm-1 ot 452 mm (oxidizel fooms §i
detenmined colorimetrically as the ferene-conples (K] and scid labls sulphur was depormined by meil
deseribed in 9] The pratein conceniration was guantified by the bicinchominic susay (Pierce)

2.5 Miscellamerris

Tanzl BMA was isolated from methanol-grown M aceviverans cells and RT-PCR was perion
described o ref[10] except thal RT-PCR was carried out with Accegs RT-PCR kit (Promegu, Madisi,
PR was done ot an amnealing temperature of 50T, and electropharesis was dome wsiig 12% i
sulphur desermanstions were done sccording o 6] and Navin determination wis done according o |2
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SULTS AND DISCUSSIONS
il resnlis of mnscriptionnl magping indicaed that 1571 is encoded inan novel operan of 5 genes
M T_II= aperon consiss of MADSLE, MANGET, MANIZH, MADI2S, ond MADII0 which smomied 2e
e quenoe reductise, ran sulfue fliveprotein, Navoredoxin, hypathetical proden, and NMADPH
Ifnse. Cluinome reduciade [V} ond flavoredoxin [2] hed boen overexpressed and  pomisliy
Hlked. Ouinone reductase has been reparted 2 NADPI reductase containing | FAD mabecule per
e favoredoxin is.en FMMN coataining protein which reducible by ferredoxing, Up o know, the
IR ot commuicated. and the fumetien of the operon is also unknowii, [sf has o smilarity 6 the
Which is port of dee C-1027 genetic locus, The gene is invabved T the conversion of charsmate o
Minasdinnle marety in beesynahesis of enedyne antituiner anttheatic m Srepraspees glehiyporas [12]
il that the novel operon is involved in a similar biclogical proces. This mtinl result needs 1o be
L dilTerent expenmental condition o confirm whether the operon anly containg five paiss ar the
il cownstrenm of these genes are also pan of the aperon

523 b 703 e E9E b TEba T
1 z 3 4 N & T

1 kb

.5 &b

i 1. Trascriptional mapping of the |aM genome region. (&) Map of ganas upslream and
downsiream of 1sf1 (B) Pradicied RT-PCR results (T} RT-PCR results,

12 shows @ multiple sequence alignment of MADIZT with the pumtive jron sulfisr proteins Crom
urring  sresei,  Methaposarcine  barderd, and  ddeidilied o seliur fluvoprosem  Trom
i theraraphila.

H.-marai Goal
H.barkeri fusaro
H.aceivorany O
M. theropiilia

H.masei Foel
M. barkarl] fumdro
Mdiacetivorans A
M, therophilia

M. aaEsl oamd
M. barfarli fnsaro
M, eeabiverans 24
H. thormphills

Mimaref Foml
H.barker: fosars
H.asetiverazs C2a
M. thsimphills

MG S FREECHTAS LIFIN AR LDSE G IETE VDT GOR W ERET A
MERARITHG SPREDGHTAA L IFINLAR LERRG TETEW T CORRIHGET AL
MR LAFEG SFRFEGHTYTLIFAT LAR LEEEG TR TENVI GG S WBGCT AL
MET TG SGEPHEGIHCERT L GAALE ARERG FETETVE T 500K WA MU

EFECTEIRD FRDVTDHD VR E TR LEADST T LASPTYFADLTFELER LT
m I, TERM LEADGT I LASFTYFADLTFELER LT

IERM LEADGT TLASFTYFSOLTRFELEA LL
GACHRODT —VIDED MDEJrERMEALDGT TWAAP VM PAOLIA LF

RGN S EMF R R AR ERACS TINTD A DHHETT I ST BG
DRACF A M ENF BN R ATV BRAGS TV TR S THAFTT T RIMTT PG
DRAGEARAL EHF RV T BRAGNYINTDE T HHFET TS5 0MVT PG
DRSWLLARRNT ALTERWGAR L9 SRR ET 106 THINGE TG W

SET WG L GRABEERDDE GLRTIHQT LOEEANL LERLHE

GO S H GG I TR PAEED TVERMIT VS ETARKLCVIE L T OBMAD B

e 2. Multiple sequence alignment of Isi. The highlighted smino acid residues indicatsd the

pradicted binding rmotifl for a 4Fe-45 clustar,
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Sequence nnabysis shows o conservsed CXOMOM .0 mdil which has been known as o coiserail
matif for wen AFe-48 sullr clasier [ 13] Abhoogh orystal structures of Isf foom W 0iev g
Archaeogiobur firlgidus bave been resolveed, no FMMN bindmg mwatif s concheded. T AL sl
FMM in M. themmophiln is surounded by posiiively chargesd aming acsl residhees. while o 4
surmounded by hvdropholdic samene scid residues. The PN biding moGl ine W acetiveaig §
derived from both crysal structurnes because the 31 folding of the protesn s anknown ol vo sl
corrputanonsl method is svoilable for predicting 0P struciure.

1= was succestully overexpressed o Eoafi aod and purified nvio homopenaity asing §
purificaton proceduns. SDES-FPAGE gives an apparent Isfl molenlar mass of 22 4 005 Kk w lacl i
151 thenretical molecular mass of 21 kDa {Figuare 3A0, The Shight dillference between apparees sl i
mioleculizr mass presamably is due w charge differesces erween 120l and. stamdard provevis, 18

maximise iron-saller and fAavin incorperstion iaee 50 one, the purificd protein was reconsaisisl
spectrum of recoagtitured 1sf1 shaws a sypicnl of mon-sulfur Navopresem witl peaks sround 1%} ol
{Figure 3B}, This spectra is differemt compared o those of fkavin contoming peoledns o (i)
Mavaproceins alone, Ui spectram is a sum of iron sulfiar aaf fuvin specsr,

oy I L I
b b | — o
A% kNa -
st hika
N -
3% kDa. E
Famiti | i
ke — :
1§ ki ——
sl - ~ - - - = e
Wit el jrm|
- -1

Flgure ¥ SD5-PAGE [A] and UN-Wis spectra of purilied aif [B)

Craalitative analysis using Thin Layer Chromatogrophy shewed 1317 contass o e W
retemtion  time simdlar o Flavin monorucleatide  (FhiN) which concluded char [s0 contalig
Furthemmare, Tron sulfor desenmination of recanstiibed r'l'{lll'ELﬂ showed FerS:FhMN mmrio of 3000 ol Ul
sugrested that =0 containg ove of AFe-435 clumer and one FhiMN

Bazed o the resulia, a novel operon is proposed 1o encade eneymes which mighs functan i K
organic compund conversion such ns antibiotec hosynthesis, s a5 a pam of thas operon is o 1968
flavogratein contamang oee AFe-45 cluster and ope FMMN molecale, The smucies of the iron sl ()
be Furthar confirmed with otleer muethods asch as Electron Parnmagnetic Resomance ar Coroular Do
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