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FOREWORD

This proceeding is a collection of papers presented at the Scientific and
Plenary Meeting ASEA-UNINET 2016 held in Bukit Jimbaran Campus, Udayana
University, Bali, Indonesia from 15% i 18™ of February 2016. The commiiiee has
accepted 67 papers from 7 countries (Austria 3 papers; England 1 paper; Indonesia 51
papers; the Philippines 2 papers; Poland 1 paper; Vietnam 7 papers; Thailand 1 paper;
Laos 1 paper).

We would like to extend our big thanks to Rector of Udayana University,
Prof. Dr. dr. Ketut Suastika, Sp.PD-KEMD, Vice Rector for Academic Affairs,
Prof. Dr. Drh. I Made Damriyasa, MS and Vice Rector for Cooperation and
Information Affairs, Prof. Drs. [ Made Suastra, Ph.D for their great support on this
cvent. My special thaok gocs to committces of ASEA-UNINET and Indoncsian
organizing committee for the excellent collaboration.

We would like to express our sincere thankfulness to those who presented
their papers at the conference. We also wish to thank the students of Udayana
University who have assisted us with the typesetting for the format of the
proceedings. More importantly, we express our gratitude to the board of reviewers
who have worked hard in reviewing the submitted papers selected for the
proceedings.

Jimbaran, 15 Februan 2016
The Committee


http://repository.unej.ac.id/
http://repository.unej.ac.id/

INTERNAL REVIEWERS

L.

6. Prof. Ir. Gamantyo Hendrantono, M.Eng.,Ph.D (ITS Surabaya)

7. Prof. Mohamad Isa Irawan (Institut  Teknologi  Sepuluh
Nopember Surabaya)

8. Satya Kumara, Ph.D (Udayana University Bali)

9. 1Made Andi Arsana, Ph.D (Universitas Gadjah Mada
Yogyakarta)

10. I Wayan Gede Astawa Katang, PED {(Udayaua University Balt)

11. Prof.Moch. Amin Alamsjah, Ph.D (Universitas Airlangga)

12. David Segoh (Universitas Airlangga)

13. Dr. | Made Netra (Udayana University Bali)

14. Dr. Seri Malini (Udayana University Bali)

15. Drs.Ketut Tika,MA (Udayana University Bah)

16. Dr. dr. I Putu Gede Adiatmika, M.Kes (Udayana University Bali)

17. dr. Ni Nengah Dwi Fatmawati, SP.MK. Ph.D  (Udayana University Bali)

18. Prof. Dr. dr. Ketut Suastika , Sp.PD-KEMD  (Udayana University Bali)

19. Agoes Ganesha Rahyuda, PhD (Udayana University Bali)

20. 1 Made Budi Arsika, SH.,LLM (Udayana University Bali)

21. Ni Putu Sri Harta Mimba, Ph.D (Udayana University Bali)

22. Prof. DR.Ningrum Natasya Sirait, SH.,MLI (University of Sumatera Utara)

EXTERNAL REVIEWERS

Dr. Christoph A, Hauzenberger (University of Graz)

2. Lisa Madlberger (Vienna University of Technology)

3.

4.

5
6.

Dr. Achmad Arifin

Nopember Surabaya)

Dr. Erma Suryam

Nopember Surabaya)

Dr. Dra. Ir. Chairani Hanum, M S
Fajar Juang Ekaputra
Technology)

Prof. Hamo Dwi Pranowo

Yogyakarta)

Univ.-Prof. Dr. Dietmar Haltrich
Life Sciences)
Univ.-Prof. Dr. Hartmut Kahlert
Life Sciences)

. Prof. Dr. Erich Schmutzhard

Niina Maarit Novak, Bsc. MSc.

SETTING AND TYPESET

I Made Sena Darmasetiyawan, S.S., M.Hum

I Made Yoga Dwt Angga

COVER
I Putu Oka Pradnyana, S Kom

i

LIST OF INTERNAL AND EXTERNAL REVIEWERS

(Institut  Teknologi  Sepuluh
Teknology  Sepuiuh

(University of Sumatera Utara)

{instytut

(Vienna University

(Universitas  Gadjah Mada

(University of Natural Resources and

(University of Natural Resources and

(Medical University of Innsbruck)
(Vienna University of Technology)


http://repository.unej.ac.id/
http://repository.unej.ac.id/

TABLE OF CONTENT

FOREWORD 1
LIST OF INTERNAL AND EXTERNAL REVIEWERS |
TABLE OF CONTENT ccciccsccssssmssmmssssasssosssssssssssssssssssscsssssssssassssesssas —— \ 4
SCIENCE AND TECHNOLOGY I

QUANTIFICATION OF ECOSYSTEM SERVICES OF URBAN GREEN
SPACES: A TRANSCONTINENTAL CASE STUDY FRAMEWORK .........1

MAJA LEAF EXTRACT (AEGLE MARMELOS) AND SILICA GEL FOR
UREA DETECTION BY USING CYCLIC VOLTAMMETRY .iiine... 20

T SO —— 20
Tri Paus FaSIROIGR HEIAPER w.covivonnisssosorsssomsosnsssssissssssosspsbsssnssmsstssssrosisssompirrsssisusisoss 20
Fredy Kurmawan 20

SLOPE STABILITY MONITORING DURING THE MONSOON PERIOD
USING RESISTIVITY MEASUREMENT, WATER CONTENT AND
TILTMETER SENSORS (CASE STUDY: NGANTANG — MALANG, EAST

JAVA PROVINCE, INDONESIA) 28
BRI ATIR ATYORT SOPRIRTO xcsivsiiiscsossissiassimeciommesissiisevsmmisiistarasssisiestecsosssassise 28
DWW DR WOATONANG . 1sisiatinersassasassssnisassibpsesnsicsosartsosssasivessssssssssiiibinonaartassatesssarspessorssss 28

SYNTHESIS OF GALACTO- AND HETERO-OLIGOSACCHARIDES BY

BIFIDOBACTERIAL B-GALACTOSIDASES 36
SREPN Lo2ed ArTotlih csinismresoncisicarsisimsmamiaesnmrienn . .36
Thu-Ha Nguyen 36
Dietmar Haltrich 36

CONSISTENCY ANALYSIS OF MAPPING SYSTEM OF NOISE
SPECTRAL FLUCTUATIONS IN MULTI-FREQUENCY USING TWO-

DIMENSION DISCRETE WAVELET TRANSFORM (2D-DWT) 48
BIETIROE b stivacvicisvorisiiosoronyiiosiser s N I iAo AT SR 48
AGUS. SAMOI0 TAMIIL 51 oorevinsssnsscrsonsossserairstasorssssnsspsonseiempenussssssvssprsmmsssrsvolargtosesve 48
Dadang Gunawan N
DO BUMBRONE iocoiioissmsnsmmpirmissneivasoemmrsminmeseocss st vemona ot i N SN obreiians 48
L I RO oSt RIS AR R R SN 48

A SEQUENTIAL HYPOTHESIS TESTING OF MULTIMODAL CARDIAC

ANALYSIS 63
Nada FUrleyatssl HIRNOR «.......viicicissmimimsmommsmioisssissssssssssiossosiassssssssasensasss 63

iv


http://repository.unej.ac.id/
http://repository.unej.ac.id/

SRD AREE SUPVTEVEID o.csciiimmesrimvomsmsiorssnresnmssierimermmsrsssoiessorsesssass eSS S AN 63
AN EXPLORATION OF MENDELEY READER AND GOOGLE
SCHOLAR CITATIONS 78

AL FRICIAE ROCTII . .o iiincimeiiossimosssstsiioseiossai st ssiss saies i psaiosss 78

Riri Fitri Sari 78
TOWARDS SURABAYA AS AN OPEN DATA CITY 86

NN RO . coneecnivermem oo sesmsssmpmmpsrismssooes s MR wexs s svrromse s 8

TrRGSGES BERIBIL v vvuoss atitbisesimpbossmssicibinitiioeseiiti soitirosses o N, 86

Renny Pradina K. SRR B AR PR A s R DA A 1 AR 86

Radityn Prasetiyanto W ................iicccicciassssssnissnnns veer 86

ADAPTIVE AND MULTI-CHANNEL ACCESS OF LEARNING OBJECTS
RETRIEVAL SYSTEM TO FACILITATE PERSONALIZED LEARNING:
CASE STUDY INDONESIA OPEN EDUCATIONAL RESOURCES (I-OER)

92

Harry B. Santoso 92
Zainal A. Hasibuan @ & 7 - 92
AN EVALUATION OF SOME FIRFFLY.INSPIRED SYNCHRONICITY
METHODS IN WIRELESS SENSOR NETWORKS 102
MISDORFBAIR o cioeniireressinsisassossomeraonsisssnasns it ina e e iS5 102
Vot LB AN e I WIS A I 102

AN SDR-BASED TESTBED FOR EVALUATION OF RADAR
WAVEFORMS FOR VARIOUS RADAR APPLICATIONS wuvcvseseernnns 110

Gamantyo Hendranloro.............cseseseces SO . 110
I RO L T el e s conopsacer 110
VB T 5 e Ol RSO AN UPS 110
DOy KRy BRI i issovioi s S i s i oy 110
ASSESSING ADAPTABILITY IN OLD BUILDINGS iié
Tanti S.R. Nasution .. = 116
KIrOm BRYCHGIR iiiiciiiviviiiniiiniinmiig amonss st siavass s dsbr it A kv 116
Susetyo Firmaningtyas 116
CLASSICAL OPTIMIZATION METHODS FOR WATER RESOURCES
MANAGEMENT 129
Nadjadji Anwar . 129
Nastasia Festy Margini . 129
DXONOYNL ATIIE DBWE . cosecnsssoussesassnsmsssmmassansastonssscnssssessisensemssopnomsasmommmpsmassossrornion 129
SAptarita KuSUIMAWEAH .......oovecssivssiisssosseusssssssassssssssassossasssessssasssssssssssnssssssssrassarsssrasss 129


http://repository.unej.ac.id/
http://repository.unej.ac.id/

COAL PREPARATION USING DENSE MEDIUM CYCLONE

TECHNOLOGY i4i
REING ARG DI L v coisomsosmissivisssosiioommissiomsissiaiomsss i i st esd 141
IWOF0, PUIIOIND vevsovmosexsssosmmsasssesssssosossorossorsimsnssamisasmpusninsiassasiosassinestposintpask RikesHHiv32 141

DESIGN AND SIMULATION OF MEMS CAPACITIVE PRESSURE

SENSOR USED IN BLOOD PRESSURE MONITOR 153
Diem N. Ho ....crvuernerenns DIRETRRI SR . PG RE O 153
Hanh-Dang Ngoc .. 153

PCR USING HYPERSENSITIVE REACTION AND PATHOGENICITY
SPECIFIC PRIMER PAIR OF SEVERAL INFECTED HORTICULTURAL

PLANTS 163
Remo KawWltri ..............oeneeeeeeraannann i63
S 163

GROWTH HORMONE GENE POLYMORPHISM OF BALI CATTLE AT

VILLAGE BREEDING CENTRE, NUSA PENIDA 169
N AN S, WV Y. 169
OSSR A A—" 169
YUHEG H .vvveveeerseesonsrssssessesssssesssssssssossseessssessessssseessesseessamssessassesssessoeessessemeteses 169
T 169
AN VL s s el e o e ) 169

PLANTS ZINGIBERACEAE IN INHIBITING MULTIDRUG-RESISTANT

ACINETOBACTER BAUMANNII 176
Ni kadek Lisiani 76
Retno Kawuri 176
KO BN i ipssiiiliaiisnisos v ot o s o R e 176

POTENTIAL BACILLUS SP. AS BIOCONTROL AGENT OF BACTERIAL

WILT RALSTONIA SOLANACEARUM IN VITRO 183
Diah KRariSmawati DJETENE .........c.cceveeerresrssessssssssssssssssssssssssssssssesssssssssssssssssssssesssssess 183
Retno KaWrd ..o i i sivmnomisis R O ORI T . < O 183
YO R IO o N i s v e e RS DSk o bimi s 183

EFFECT OF EXPLANT TYPES AND PLANT GROWTH REGULATORS

IN IN-VITRO CULTURE OF PINANGA ARINASAE 188
M I e i d o b 185
T MOde Ao SHIVIS0 WP ......ccniiiniiiiviviimimmiiivsveisimiommesiiiissiii 188

IN SEARCH FOR JATROPHA CURCAS L. GENOTYPES SUITABLE FOR

DRY LAND AREAS 192



http://repository.unej.ac.id/
http://repository.unej.ac.id/

Mae PRIIMIWAIL i i s e e e s s s i SoambsSoiaia 193
Edi Purlani ................ A S AR 193
BOANDORG HEBVAMD o cisvsiissssisssssisissasssomssiiosiinsarsomihisoniiasaihosssonssioams seassasiiass sismaasssasnss 193
DISTRIBUTED CYBER PHYSICAL SYSTEMS 262
Albert Treytl .............. R e, YOO 202
MARITIME AFFAIRS 203
REVITALIZATION OF FISHERMAN SOCIAL INSTITUTION IN ThHE
SUSTAINABLE COASTAL MANAGEMENT 204
K ORI THOIOID i isiivmsi insasessoins disibssdosoinintraisipis sicitspiosguassissos s miisasiinipnevssss 204

LAW ENFORCEMENT AGAINST ILLEGAL, UNREPORTED AND
UNREGULATED (IUU FISHING) IN INDONESIAN EXCLUSIVE
ECONOMIC ZONE 214

EFFICIENCY OF BIODIESEL PRODUCTION FROM WASTE TUNA OIL
(THUNNUS SP.), SEAWEED KAPPAPHYCUS ALVAREZII AND

GRACILARIA SP. 235
Mochammad Amin AlAMSJal ...t e e sae e neseeennes 235
DI AT AOBUII ...\ o7 wotbimionpiasstsnmmrihbpsstatommrnsisss si e silhMaipn s ooty 4 sasbiadpaedssod 235
F 7T e O A e W) B VR IO . M BN Er 235
Suct Dwi PUrnaw AIOF i Siiiiiiansiion i ideis s is S so ey crasnades s sisosiisavs 235

MAIN CHALLENGES FOR INDONESIA TO BECOME MARITIME

FULCRUM 249
Professor Melda Komill AvIal0 . o i 5 e i i e amisissiinssimasininisiainsanssissisaion 249

EU “YELLOW CARD” CRISIS AND ITS EFFECT ON THAI FISHEIU;‘S
Assistant Professor Charit Tingsabadh, Ph.DD 266

QUORUM SENSING INHIBITION AS AN ALTERNATIVE METHOD TO
PROTECT PRAWN LARVAE FROM BACTERIAL INFECTION.......... 277

PANAE (GUE SASIIA J . ...coeoeeevveeerrennrensnssssssesssssmssssssssssmeseansseassamsssssanesessesesssssessonsesssn 277

GROWTH AND MOTILITY OF CORAL'S DINOFLAGELLATE
ENDOSYMBIONT SYMBIODINIUM SP. AT ELEVATED

TEMPERATURES 285
R R L o RN 285
MUCRIO HIGAKE coveeeee oo esssenessessesssssseesssssessssssesessssesssseesssssssssmsessecessssssssss 285
SUBLSHORL ARALYSIS............coocee e sesesessssseseseeseesesssssesseeseeesssesseseessessssssssssesese 288
Photochemical efficiency of PSII of Symbiodinium cells ......................oooooocoeeee 288

vii


http://repository.unej.ac.id/
http://repository.unej.ac.id/

THE ENSO SIGNAL ANALYSIS OF INDONESIAN SEAS BASED ON
EIGHTEEN YEAR SATELLITE REMOTE SENSING DATASET wcccuen. 285

F Dewa NYOIRIR NIEWOHE PUITQ .....ocvsisssissansssissssssiinesisssiviivassinmsinitiissssississinssaisins 205
Tasuku Tanaka D R Y O SO T SRS 295
HUMANITIES, CULTURE AND MUSIC 303
CLIMATE ADAPTATION AND MITIGATION OF MAJAPAHIT'S
HOUSING 13TH - 16TH CENTURY IN EAST JAVA 304
YORERE WRRETIN®. alisinsiais cosorioscmmpriisossitisisiissmiiss o s i 304
HOPPY ROMG SOOI o srve00ssssosons SN sseiiiosspmirsesisiiiispmssesmicessssotinoorlisarsssormwos 304
e T g R e W N . _~ 304

SMALL-SCALE HOUSING DEVELOPMENTS AND THEIR
IMPLICATIONS ON THE DEVELOPMENT OF URBAN

INFRASTRUCTURE AND FACILITIES 37
ISDUTIIOND SOUIATIO csiisisianiiiciomsroliingsiiessiconivisosivensine s voscuihasbuobdins dicves o iaboreiisiibiiason 317
WG SOBURINEL ; cocoresissssonssinisnwisssssworsssesivaospiionsorsnonsscolonsmsisomiiivontsiss wooseintinm osiis ko 37
0 PR sy N U, W . A 317

KAMPUNG INNOVASION IN SUPPORT OF SMART CITY ..cccccnnnrernnennns 333
Happy Ratna Saniosa B oo T 333
N b N P R ISP 1 ol N 333
Purwanita Setijanti ...............cuu.... O O SRt A A B 0 S 6 eI L 333
O T o i i o e e A N s i 333

FORMULATING LOCAL MEASUREMENT FOR SMART SETTLEMENT

IN INDONESIA 340
Purwanita SeLijanti .........o.eeceeveseeeeerseressnsnens 340
Johan Silas 340
Rita Ermnawali .......cvvsmisens w340

OVERVIEW ON ALLEY OF KAMPUNG AS SHARED-PLACE BASED ON
THE INHABITANT RELATIONSHIP REFERENCES IN KAMPUNG OF

SURABAYA 351
ANTOrIEROGIISEIE <.t i s R T S s e v s ssasb ey, 351
Ry I S O i e S R T e il 351
ISPUrWORD SOEIIIRD i-icsississsisisisiisiaiinsss i i oo sastossosesirsssssviasoriasss 351

I-POP: MIMICKING K-POP AS THE ‘NEW’ GLOBAL 358
SR LHCILY TGN cssi05000500isssaisssasiommsisumiomri i oSSR A i s ine 358

COULD TOLERANCE BE THE PROBLEM’S SOLUTION?..cciinisiane 373
DDOWE SIKIBIE  vosscosersssmssinsosisonssrivirvsimprinsinss SRR PSR SPSUHES 373
L T U 373



http://repository.unej.ac.id/
http://repository.unej.ac.id/

HULFi DRATQ SASTIIQ «....vveevsivisvesssensrensesssssssssnssssessssnsssssssnnssssssssssssssesssssssnssnssssnssnnns 373

R L 373
Dovid Fitkis Tobtng oo oscn oppasn e s g 373
CONTINUITIES AND CHANGES NORTH SUMATRAN PERFORMING
ARTS 38t
Muhammad Takari ........... e T 381
HEALTH, PHARMACY AND MEDICINE 394

DEVELOPMENT OF STANDARDIZED ETHANOL EXTRACT AND
PRODUCTION OF HERBAL MEDICINE IN UNIVERSITAS AIRLANGGA

395
SHURGPOTNEII . o. ooxon clustissasasospphissaiansioetassasasoinssansiomssansysinssniiiiassatuiiosssaasubbpinesimes aasbp WA 395
T S B el ovsssosas s sssss et s sane et s smsaenertsopaliiii s ot esibrtsns i 395
LUTIONG ATYIIIBE oo vevsiiineieniismsiommisnesionsessrssipetaissbieoisdsessrsoromeritiiasavorashids sorvaeisotins 395
[ O RIS ) e SO o S AL - SIS T -1 N DR 395

IS THERE ANY IMPACT OF VDR GENE POLYMORPHISM APALFOK]
AND BSM1 IN BATAKS ETHNIC TO HAVE TUBERCULOSIS AND

COULD VITAMIN D ALLEVIATE THIS INFECTION ? 416
b (o N S S ——— 416
17T T A i, . SRS N A —— 416

UNRECOGNIZED MANAGEMENT OF DISORDERS OF SEX
DEVELOPMENT IN INDONESIA: PUBLIC HEALTH PERSPECTIVE 427

Sultana MH Faradz 427
Py TR e N Rt W MR s S e T8 e U . 427
ASSOCIATION OF SRD5A2 GENE POLYMORPHISM AND INDONESIAN
ISOLATED HYPOSPADIAS PATIENTS 433
INU0S BRI oneasssnncsnsatl e e S gt st eesomaruiiiioamessssosaensssirars 433
TP SONTOIE iobivos soborivvsoverecss secromiPmosiiorssortbis oo b o wrscivs s boeorss I SO ro s sives suot 433
AN A T OO s S i o S s s s S Bt 3 432
Silma M Faradt™ 46 58l S i it i 433

PUBLIC HEALTH AWARENESS IN INTELLECTUAL DISABILITY
FOCUS ON FRAGILE X SYNDROME: A COHORT STUDY IN

INDONESIA 444
TrE INAGR WIRGERI¥ ........evesreeisarsaessesssssssssssssssssssssessassssssasssssssasssssssssssssssssessessassssnssasas 444
Farmaditya EP MURARDIIE - i i iiihisssiniomhimsamiamstoasasissss wepsisssiisrmass 444
Suliana MH Faradz. e R S R A 44

ANTIMICROBIAL ACTIVITY AND STRUCTURAL

CHARACTERIZATION OF LIPOPEPTIDE PRODUCED BY BACILLUS

AMYLOLIQUEFACIENS MD4-12 453


http://repository.unej.ac.id/
http://repository.unej.ac.id/

EI PO DRSO E SOOI, .comosnssmsmmompsmesessermomspsastssssaspmuonsopsnssiisssansymmmps 453

Ahmad Wibisana ... B S S R S B OO 453
M MBIy < e e S S s 453
WaROBO SEMBTYORO ..viciiisiiisssicmsiiiiisiissiism s s s 453

DIFFERENTIATION POTENTIAL OF AMNION MEMBRANE AND
DENTAL PULP DERIVED MESENCHYMAL STEM CELL TO
GENERATE NEURON INDUCED WITH EGF, FGF, PDGF AND
FORSKOLIN 466
!2Fedik Abdul Rantam,”Ferdiansyah, '~ Purwati, ' Candra Bumi., 'Helen Susilowati.,
'Eryk Hendrianio, '*Dwi Novembri Utomo, '*Heri Suroto, '“Rosy Setiawati, “Nike
HENAr iRt "RIMGYANL ..ovvcovereevsesnesserssssesssesscssssimssesssssssissssomssessssssmsssisns 466
YOGYAHEALTH - A COLLABORATIVE PROJECT IN YOGYAKARTA,
INDONESIA, FOUNDED UNDER THE UMBRELLA OF ASEA-UNINET

AND RUNNING SUCCESSFULLY FOR OVER 7 YEARS. ......................476
Matthias A. Lechner and The Yogyahealth Collaborative Team................cvvunvrevenes 476
ECONOMIC AND SOCIAL SCIENCES 482

THINK GLOBALLY AND ACT LOCALLY (THE ALTERNATIF TO
ENHANCE LOCAL BUSINESS PERFORMANCE,TOWARDS A GLOBAL
BUSINESS). 483

THE CAPACITY TO COPE WITH CLIMATE CHANGE OF COASTAL
AGRICULTURE HOUSEHOLDS: A CASE STUDY IN THE RED RIVER

DELTA, VIETNAM 492
NEUYER DANE BB s i s s s s iswaniss 492
NGUVER YR TVARY ooccosivinmensssinompemmnmminissmmsntononemsn ssssmmmonitepraspsespasosnte s ropbenssivnsss 492

HOUSING PREFERENCE OF EDUCATIONAL BACKGROUND .......... 585
) e —————— 505
AR VTSR Bl soeronsem A e W sorsso s SRR s o 505
O R RS EU R SRR ARG o
Arina Thayatl® . i R R S il 505

BUDGET DEFICITS IN VIETNAM - FROM TARGET ECONOMIC

“QUADRANGLE” TO “PENTAGON”" 516
Hoang Thi Lan Huong 516

DOES INFORMATION DISCLOSURE AND TRANSPARENCY MATTER
TO PERFORMANCE OF LISTED FIRMS IN VIETNAM? ...cccesssssnsnnsss 533

Le Quang Canh 533
INQUYEI VI HIRR .cccicisivvcoisssosmsomsssronsinrsammransnratsvsssssssomopmmsitpasommmtesositesscsisossssboneses ebsoes 533
SERVICE E-MARKETPLACE PLATFORM FOR SENIOR CITIZENS .545
Leszek A. Macaszek = S45


http://repository.unej.ac.id/
http://repository.unej.ac.id/

HOUSING PREFERENCE FOR LOW-INCOME PEOPLE IN INDONESIA

556

DESY RARMGAARIYGL ...c....c.cecoseevaeesseensnsssessessassssesenssssesenesssesssesessassnsassssssesessssssssensans 556
BB Bl . i i sl ssti vt e romisssrsesors st somsaprass 556
I Bl i i e s e i 356
THE HOUSING PREFERENCE OF THE URBAN MIDDLE CLASS
SOCIETY IN SURABAYA, INDONESIA 568
Tnlrie DatfIaml il it s s e 568
SNET IR RROMEIOIE e s e 3 i 568
ORI TN s ol oiSaaions oo o mioin’ o e i e i i i 568
AEIARTIOPAIY .55 o ovivgpiississmvoonasisnsisasinantivonissadlogus bhviilaniiias iosndBle Bicssoiva s . 568
THE EUROPEAN UNION CONTEMPORARY RAPPROACHMENT TO
ASIA PACIFIC COUNTRIES 575
BV I 5o iiiipiar ot veih isvis i bi oS o o s s sacsons 575

FIRST-GENERATION VS SECOND-GENERATION COLLEGE
STUDENTS: THEIR ACADEMIC SELF-EFFICACY AND COLLEGE

ADJUSTMENT 588
Tjut Rifameutia 588
ROk B MO s s e e i GRS i, 588

RISKS IN REAL ESTATE VALUATION OF STATE BANKS IN VIETNAM

604
Minh Ngoc, Nguyen . b oo omita 604

PERSONAL TRAITS OF LEADER IN SELECTED ENTERPRISES IN

VIETNAM 613
LHONE T T S s iyt T ST s s ressnessmasmonsstussred 6i3

IMPACT OF CORPORATE GOVERNANCE ON FIRM PERFORMANCE

EVIDENCE IN VIETNAM 628
ARy R M .. U WS, W—— . i 628

THE BILATERAL REAL EXCHANGE RATE AND THE CHINESE

FOREIGN DIRECT INVESTMENT IN THE LAO PDR 641
FIORNMOCE MIBGOORDIING ... <..corm cogmssionrisssssmirrmsarepsionsiransssssosmpsimmssanssmioiiessiiomsininsess 641
Sengsathit Vichitlasy e rtttosnasin SUpCRONNNNIOE oo 641

THROUGH A GENDER LENS: THE BANGSAMORO POLITICAL

PARTIES IN MINDANAO, PHILIPPINES 651
HOIMIE ATODUG TIOH «.ovsrcevorrsirssssosssissoisosssssomicssnsicomssinisaniosseisatontinssionnsssissp s ssiinspinsssvasn 651

THE DYNAMICS TRI NING TRI ECOTOURISM IN BALI PROBLEMS
AND STRATEGIES IN THE DEVELOPMENT OF THREE ECOTOURISM
TYPES IN BALI 663



http://repository.unej.ac.id/
http://repository.unej.ac.id/

DIFFERENTIATION POTENTIAL OF AMNION MEMBRANE
AND DENTAL PULP DERIVED MESENCHYMAL STEM
CELL TO GENERATE NEURON INDUCED WITH EGF, FGF,
PDGF AND FORSKOLIN

L2Fedik Abdul Rantam, “Ferdiansyah, '*Purwati, 'Candra Bumi., ‘Helen
Susilowati., '"Eryk Hendrianto, “*Dwi Novembri Utomo, “*Heri Suroto,
L5Rosy Setiawati, “Nike Hendrijantini, "Rimayanti

fodik ar{@gmail com

'Stem Cell Center, Institute Of Tropical Disease (ITD) Airlangga University Surabaya,
Indonesia
*1.ab of Virology and Immunology, Microbiology Dep., School of Vet. Medicine,
Airlangga University, *Internal Medicine Dep. RSUD Dr. Soetomo | School of Medicine
Airlangga University,
*Orthopedic and Traumatologi Dep. RSUD Dr. Soetomo Hospital/School of Medicine
Airlangga University. Surabaya, Indonesia
*Radiology Dep. RSUD Dr. Noetomo Teaching Hospital/School of Medicine Airlangga
University, Surabaya, Indonesia
“Department of Prosthodontic, Faculty of Dental Medicine, Airlangga University,
Surabaya, Indonesia.’ Department of Reproduction. Faculty of Velerinary Medicine,
Airlangga University, Surabaya, Indonesia
Abstract

Human multipotent stem cells, including human pluripotent stem cells, hold
promise as novel therapeutic tools for neuron treaiment because of their self-
renewal capacity and ability io differeniiaie inio newron cells. Smail and large
molecules play important roles in each stage of neuron differentiation from
amnion membrane and dental pulp. In these studies have been explored of
human amnion membrane (RAMSCs) - and demal pulp derived mesenchymal
stem cells (hDPMS(s) differentiation potential 1o generate neuron like cell . The
method of these studies have been promoted by using several small growth
Jactors as well as epidermal growth factor (EGF), fibroblast growth factor
(FGF), PDGF, Forskolin, then has been characterized phenotype, proliferation
assay, differentiation, through immunocytochemistry, flowcytometry by using
CDi05, CD90, Octd, Sox2, GFAF, - Tubuline Nestine, The results have shown
significanily advanced efforts of membrane amnion and dental pulp derive
mesenchymal stem cell can generated into neuron. The both resources
mesenchymal stem cells contributed possibility from the initial stages of
definitive ectoderm formation to the differentiqted stages of maturation of
neuron cells.

Keywords: RAMSCs, hDPSCs, proliferation, differentiation, neuron like cell,
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1 INTRODUCTION

Neuron discase like Parkmsons, Alzhermer's are the most common neuron disorder with
increasing incidence worldwide, predicted to increase every year. Currently, conventional
therapies are not widely successful because neuron degeneration leads to several associated
ailments and system disorders. In future, stem cell therapy is expected to be more powerful
than existing treatments for this pervasive and debilitating disease. Naturally, much
attention has been directed to the generation of neuron without tumor formation or immune
rejection from human adult stem cells in the last few years. A new generation of research
has recently focused on multipotent, pluripotent stem cells and induce pluripotent stem
cells (iPSCs) through inserting gene such as OCT3/4, SOX2, ¢-MYC. and KILF-4. The
approach the human iPSCs can be derived from various non-pluripotent cells, such as
adipose cells, amniotic fluid cells, hepatocytes, blood cells, fibroblasts, and bone marrow
cells (Takahashi,et al., 2006), although embryonic stem cell more easy to develop into
different type cell, but their problems are still in ethical issue (Lo and Parham, 2009).

In receni years theve has been incieased inierest in mesenchymal stem cells and
their potential utility in both tissue engineering and repair (Rantam, et al., 2015). Animal
studies have provided a useful tool for defining a number of diverse potential applications
for MSCs. Kamandjaja et al (2015). Demonstrated that cultured mesenchymal cells could
home and repair bone jaw in New Zealand with rabbit. The ability of cultureexpanded
human mesenchymal cells to contribute to the functional repair of an imjured pancreas has
also been examined using a variety of animal models (Rantam, et al., 2015). MSCs can
repair an 8 mm defect in a rat jaw when placed into a porous cylinder which was then
implanted into the bone jaw. After 6 weeks, the defect containing the MSC-loaded implant
completely healed, while the defects containng cylinders filled with control cell
populations failed to heal successfully (Hardijantini, et al., 2015). These studies indicate
that culture-expanded MSCs are able to both persist and contribute to de novo bone
formation in vivo.

Studies in sheep have addressed the possibility of using mesenchymal cells to
enhance engraftment of transplanted hematopoictic cells (Kamadjaja, et al., 2015), and
transplantations of defected neuro femoralis New Zealand rabbit with bone marrow derived
MSCs enhanced function the both rabbit back extremitas (Christijogo, 2015).
Transplantation of unprocessed whole bone marrow cells has been shown to restore
microenvironmental function, suggesting that unprocessed bone marrow contains stromal
precursors as well as hematopoietic precursors that contribute to hematopoietic
regeneration following transplantation. It has been interpret this linear correlation to imply
a relationship between vascularity and local MSCs population (Kubis et al., 2006; Meirelles
¢i al., 2000),

‘The apparent ability of MSCs to give rise to cells of multiple germ layers, however,
must be examined cautiously, as undifferentiated mesenchymal cells have been shown to
spontancously express neural markers, In these research focus of the potential MSCs
differentiation ability with different resources MSCs from human ammnion membrane and
human dental pulp.

2 MATERIALS AND METHODS

2.1 Collection and Preparation of Human Membrane Amnion

Cesarcan section was performed in the Central Operating Theatre of Dr. Soetomo General
Hospital Surabaya on Healthy full term nconate. After the baby delivered, amnion
membrane was cut out, the placenta together with the remaining amnion membrane was
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evacuated and placed in the sterile kidney-shape stainless steel receptacle. About 10 cm
leagih was obluined and wushed in Phosphute Bullix Saline (PBS) e imes @ wmove
the excess blood and blood clot. Next, amnion membrane was soaked in Ringer Lactate
solution containing 2.5 pg/ml. gentamycin and 1000 U/mL amphotericin B for 20 minutes.
The medical ethical review board of Dr. Soetomo General Hospital has already approved
this protocol.

2.2 Isolation and Culture of RAMMSCs

Amnion membran was dissected into small pieces about 1 cm with knife into fine pieces
of 1 mm3 and was used to isolate and culture primary hAMMSCs. Then was transferred
io 0.25% irypsm and digesied m 37°C for 40 mnuies, then ceninfuged, have the
supemnatant removed, this processed was then repeated twice. The crushed and digested
sample, then subjected to PBS containing 0.75 mg/ml collagenase IV (Sigma-Aldrich, St.
Louis, MO, USA) and 0.075 mg/mL DNAse I (Takara Bio, Shiga, Japan), incubated at
37°C for 60 minutes. This was followed by filtration with cell strainer and pellet collection
upon centrifugation for 10 minutes to finally obtain the cells. The single cells collected
were then cultured on collagen-coated dishes using alpha modification of minimum
essential medium eagle (a-MEM) (Gibco BRL, Gaithersburg, MD, USA), supplemented
with human leukemia inhibitory factor (10 ng/mL) and fetal bovine serum (FBS) (Gibeo
BRL). Primary cells growth was observed under the microscope. The timing of cell
confluence was recorded. The medium was changed once every three days. When the
confluence reached 90%, the cell splitting was done using trypsin. Half to two thirds of the
cells were then re-plated onto a new dish of the same medium. The isolation procedure
used was according to the Laboratory of Stem Cell, Institute of Tropical Disease, Airlangga
University protoco! (Rantam et al., 2015).

2.3 The hAMMSCs Phenotypic Characterization

23.1 Insununocytocheusistry

Single cell of cultured hRAMMSCs were plated onto coverslips. The cells were rinsed five
times with PBS tween. 20, drying and fixed with formaldehyde 10% for 15 minutes, and
then they washed four times with PBS tween.20 and let to dry for few minutes. The cells
were blocked by bovine serum albumin {(BSA) for 30 minutes, incubated with fluorescein
isiothiocyanate (FITC)-labeled monoclonal antibody anti-human Cellular Differentiation
(CD)105, CD90 and CD45 for 60 minutes. Cells were rinsed with PBS twice and ready for
analysis. Immunostained cells with CD105, CD90 and CD45 expression were analyzed
using fluorescence microscope, and other label like.

232 Flow Cytometry

Cultured hAMMSCs were trypsinized and suspended in a-MEM, washed with PBS, and
fixated in formaldehyde 10% for 10 minutes, and finally were closed in 10% BSA for one
hout. Cells were incubaled using Human MSCs Asnalysis Kit (BD StemflowTM, BD
Biosciences) with primary antibodies mouse anti-human CD90, CD105, and negative
cocktail containing CD45, for 40 minutes. The unbound antibodies, then removed by
washing with PBS. The bound primary antibodies were labeled using FITC-conjugated
anti-mouse antibodv by incubation for 30 minutes. The cells were then visualized and
analyzed using FACS Calibur flow cytometer (BD Biosciences, Franklin Lakes, NJ, USA.

24 Proliferation and Differentiation Assay

Proliferation assay was analyzed by using markers labeled DAPL, and for the plasticity
analysis of sicm cells were used markers Goid, Sox2. Then bave been done analysis of
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differentiation cells using some markers GFAP, B-Tubulin and nestin, after have been
wdded wowih fackay (EGF, FGF, PDGF, und Funskolin) in the mehiumn complete, The
whole methods have been done according to Rantam, et al., (2015) and differentiation assay
according to Chamberlain (2007).

3 RESULTS

The biological and molecular crosstalk among FGFs, EGF, PDGF, and Forskolin and
others molecular like retinoic acid indicates important plays an essential role in neuron
specifications. They have a significant effect on the differentiation of MSCs into neuron.
The result of these research like below;

3.1 Isolation and Culture Stem Cells

Fig.1. Isolation and culture of mesenchymal stem cell. A. Isolated stem cell from dental
pulp, B. cultured stem cell of dental pulp 7 days, C. isolated stem cell from amniotic
membrane and incubated at 37°C 2 days, D. cultured stem cell of amniotic membrane 7
days. Arrow in Fig. C and D. are colony siem cell.

Base on the results in Fig. 1. have been shown that the both stem cell have relative different
as well as by their growing, and the both stem cell can growth monolayer 7 days after
cultured in petridish. To determine of stem cells diferensiasi became mesenchyinal stein
cell have been done characterization by using markers CD90, CD105 and CD4S5. The
results like in Fig.2.
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A
AMSCs/CD105 AMSCs/CDS0

DPSCs/CD105 DPSCs/CDY0

Fig.2. Phenotyping of stem cells using markers superficial membrane protein to determine
of mesenchymal stem cell (MSCs). A&B. amnion membrane derived MSCs expressed
CD105 and CD90, C. amnion membrane derived MSCs expressed CD45-. D&E. Dental
pulp derived MSCs expressed CD10S5 and CDOO. F. Dental pulp derived MSCs expressed
a lack CD45 like at arrow. In these cases are actually stem cell still not purify. perhaps were
caused system purify using Ficoll sometime, and the best purification of stem cell are using
cell sorter.

The both resources of stem cells have been derived MSCs shown that expression
CD105, CD90, but negative expression of CD45. Although these MSCs have expressed
too CD73, but data is not shown. To analyze of the plasticity like pluripotent stem cells
have been used markers Oct4 and Sox2.

" sox2

Fig. 3. Analysis pluripotent isolated stem cell from amniotic membrane and dental pulp
using markers Oct4 and Sox2. Imaging microscope (20x). Green fluorescence staining are
stem cells expressed Oct4 and Sox2, but without colour are negative stem cells expressed
Oct4 and Sox2. And D1 and D2 flow cytometri analysis showed expression of CD90 and
there arc somc CD45 cxpressed on superficial membranc cclls (RFAMMSCs) denived MSCs.
But ADPMSCs data not shown.

In these studies showed that AAMSCs and ADPMSCs expression Oct4 and Sox2,
but data of AkDPMSCs not shown. Base on proliferation assay by using MTT in Fig.4
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showed little distinct between hAMSCs and hDPMSCs. Staining using DAPI were
docuneniad unds fuorescence microscope without nad with Gl showed sumilar o
different.

3.2 Proliferation Assay

Proliferation assay in these research were monitored by using MTT, and staining using
DAPIL The both stem cell between hAMMSCs and hDPMSCs have view different while
their proliferation as well aas in Fig.4. showed that explored stem cell from hAMMSCs
have rapid growth then from hDPMSCs. And also like in Fig 4. B1 and C1 are similar like
B2 and C2 the both cell stained using DAPL

2000000 A

| |
i 1500000
Amniotic
| | membrane |
1000000 ;
= Dental pulp !
' 500000 ' {

! 1 |
0 |

FigA. Proliferation of MSCs were analyzed by using MTT, and DAPI. A. Total cell count
of cultured MSCs in 5cm Petridis 7 days after cultured MSCs, B.1&2 Amniotic derived
MSCs have been stained by using DAPI marker. C. 1&2. Dental pulp derived MSCs have
been stained DAPI marker.

3.3 Differentiation MSCs Into Neuron Cells
In these chapter has been shown that all bioactive like growth factor have an important role

to induce of stem cell to begin of differentiation. Growth factors were added in medium
culture of stem cell. After 7 days, medium were collected, and cells were analyzed using

some kit like in Fig.5. A2, A3, B2,
'
Neuron Mewron
like cells

Neuron hke

cells/ B-Tubulin

Newron

like

Fig.5. Differentiation analysis at 21 days after induced growth factors of amnion membrane
and dental pulp derived MSCs 3™ passage. A. Isolated stem cell from Dental Pulp, B.
Isolated stem cell from amnion membrane. The both hAMMSCs and hDPMSCs were
grown in medium complete using a-MEM, and antibiotic 1/1000, FCS 20%.

Stem cells differentiations have some stage | until 5 with different properties or
capacity into specific cells as well as desire ceil type like neuron celi type. In our
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studies have been used growth factor EGF, FGF, PDGF and Forskolin. Through
additson of growih faciors (o e compleie prowih medium have shown ihai the both
cell have ability to generate into neuron cells, like in Fig.5. A2, A3, B2 above.
Simple strategy of stem cell differentiation as below;

4 DISCUSION AND FINDING

The fifth different stages during the differentiation of neuron cells from MSC stem cells
are specification, expansion, and differentiation. Small and large molecules potentially play
an important role in the formation of defmitive ectoderm and further differentiation into
neuron.

The results of our studies in stage isolation and characterization Fig. 1. and Fig. 2
& 3 have been shown that human amnion membrane and human dental pulp have high
potential as stem cell resources, although the both of stem cell have view different
especially in growing properties. AAMMSC more rapid then ADPMSCs. But the both cells
have found not only proliferation became multipotent but followed too pluripotent markers
Oct4 and Sox2 although not dominant. These finding slowly remove after three time
passage. Because stem cell differentiated into progenitor cells (Steward, et al., 2014). But
recently found that OCTY wepressed WNT pathway signaling duting the self-rencwal
process (Davidson, et al., 2012)

Some different receptors play important roles in the FGF, EGF, PDGF and
Forskolin signaling pathway mediated by the four main tyrosine kinase receptors FGFRI,
FGFR2, FGFR3, and FGFR4 especially of FGF induction (Ornitz, et al., 1996). Therefore,
growth factors promotes a close developmental relationship between the neuron and other
organs such as the liver.

Furthermore, the effect of growth factors alone is insufficient, but the addition of
optimal growth factors along with a liver inhibitor results in others differentiation of MSCs.
However, although 1Gi, EGF, PG and Forskoim piays a wiial roie 1 hissue and ceils
formation, the function of the growth factors slgnahngpmhwaylsnotymfnﬂyundmtood
Eighteen different growth factors influence expression of the various growth factors
involved in the regulation of some cell or tissue expansion. It can caused
transdifferentiation of MSCs in to many kinds of call typs (Kaithaf¥, et al | 2008)
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EGF, FGF, PDGF, and Forskolin Induction

Microenvironment
Activated molecule:
cAMP, ERK, MERK RA, and Transcription
|_factors,etc. &
E = " MSCs  Progenitors cells
:Zf 4 Transformation
: Probability or
ESEEMM - ::;‘;;‘;;” Specific cell
§ Active : ey
: endogenous // Committed progenitors _Pt‘\
ise / cells

XOgenous o S———
Stem Quiescence Diflcrentiations
Stem Cell

Fig.6.Simplify of stem cell strategy differentiation. After induced using EGF, FGF, PDGF,
and Forskolin, throngh microenvironment were MSCs actived to internalize via some
molecule like receptors followed actived endogenous stem cells, and gen transcription
through promoted cAMP, ERK, MERK, RA, and active transcription factors like CREB,
C-fos, C-Jun, c-myc, ELK-1 data not shown, and others. Finally stem cell differentiated
into progenitors cells or transformation probability became specific cell type.

Also, Transforming growth factor signaling, Fibroblast growth factor signaling,
WNT signaling, bone morphogenetic protein (BMP) signaling, and retinoic acid receptor
signaling. A comprchensive understanding of neuron development must distinguish
extracellular signals at each stage and also recognize the fundamental molecular
mechanisms of cach molecule and factors that activaie ils respeciive signal 1o igger MSCs
to differentiate into neuron cells (Marson, et al., 2010).

Base on the data in Fig.5. shown that RAMMSCs and ADPMSCs can differentiate
into neuron cells. Because these cells can be typical induced to proliferate in vitro in
response in some signaling hike EGF, FGF, PDGF, and forskolin and alse retinoic acid.
This way MSCs can be induced too using mitogen, neural stem cells futher differentiate
into the major cell types of the nervus system, including neurons, astrocytes and
oligodendrocytes (Steward, et al., 2014). These experiment and base on the expression of
GFAP, B-Tubulin, Nestin, Hoehst, suggested that adult stem cell from different resources
can be developed to generate mto neurons cells, The second finding 1s mechamism of
differentiation through induced of growth factor like EGF, FGF, PDGF, and Forskolin.
Activated MSCs through growth factors and some receptors depend on kinds of receptors.
Induced growth factor to target MSCs like FGF, EGF, PDGF and forskolin active
differentiation factors through cAMP, RA, MERK, SII, then active transcription factor.

Finally expressed product protein pathway in superficial membrane, although in these
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mechanism WNT/beta catenin have promoted in transcription factors (Marson , et al.,
2008; Wagner, et al., 2010).

§ CONCLUSION

RAMMSCs and ADPSCs dertve mesenchymal stem cells (MSCs) are multipotent cells that
mabletogmmawidcmgcofcclltypes,includingnemﬂceﬂs, which makes them
incredibly interesting in restorative therapies in the future for patients suffering from
neurological diseases. A lot of induction protocols indicate that many signaling pathways
may be involved in the neural. AAMMSCs and hDPMSCs, indeed, the signalization
pathways of Hedgehog, cAMP, Retinoic acid, MERK and the neurotrophins-activated
pathways have been implicated into the maturation of adult RAMMSCs and ADPMCSCs
into neural-like cells. After an induction process consisting in various activators, lengths
and conditions of culture, treated cells adopt a neural morphology express markers (at the
transcriptome level as well as at the protein level) that are usually described to charactenize
neurons at different developmental stages m AAMMSCs as well as in RDPFMSCs. These
ways are RAMMSCs and ADPMSCs can develop and have suggested as neural restorative
in the future.
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