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Abstrak 
Program Sandwich Unand- Dik:ti TA 2009, dimulai dari 3 November 2009 - 1 

· 2 . 10.bertempat di Agriculture Faculty, Utah State University, USA. Advisor 
G. Carman .PhD (Professor Plant Genetic). Pendalamam penelitian tentang': 

Jian molekuler gen-gen ketahanan tanaman pisang yang diintroduksi Fungi 
oriza Arbuskular Glomus clarum. 
Kegiatan selama di USU dapat dibagi menjadi 3 bagian yaitu: 1. Kegiatan 

,~-· .... -strasi: pelaporan ke International Scholarship Officer; registrasi (ID Card, 
es internet kampus ); pembayaran sewa apartement dan pengenalan berbagai 
· s kampus. 2.Kegiatan kampus : Diskusi dengan advisor (pemantapan rencana 

- "' "lian), seat in (perkuliahan reguler dan seminar mingguan Agriculture Faculty) 
lkegiatan 3. Penelitian di Research Green House, Caisson laboratory clan 
stem laboratory. 
Hasil kegiatan I: diperoleh ID card atas nama Suswati Suswati, No ID Card 

. --· g Scholar A01485855, akses internet gratis di dalam kampus USU dengan 
anfaatkan Blue Zone area sedang di aparterr..ent menggunakan hotsite dengan 
akses eh091509. Kegiatan 2: Rencana penelitian terjadwal serta rincian bahan 

afat yang akan digunakan (pemesanan plantlet pisang kultivar Saba ke Agri-
1728 Kelly ParkRD Apopka Florida 32712.Florida;Glomus clarum (AU402 

· International Culture Collection (INV AM), West Virginia University, 
town, WV, USA. Dapat diikuti 7 kali tatap muka perkuliahan reguler dan 6 

kegiatan seminar mingguan .di Agriculture Faculty,USU. Kegiatan 3 . 
• 1 gan penelitian yang digunakan Acak Lengkap dengan perlakuan G.clarum. 

• et pisang diintroduksi dengan 10 gram inokulant G. clarum yang diaplikasi 
. saat aklimatisasi menggunakan media tanam vermiculit:pasir steril 2: l(v/v). 

-=:- - - ... :n dipelihara dalam rurnah kaca selama 30 hari dengan kondisi : cahaya 
_ ' alam 12/12 jam pada 30/28°C intensitas cahaya 300-315 u mol m"2detik s·1 

1 74. Parameter pengamatan pertumbuhan tanaman (tinggi dan jumlah daun), 
.:::- ·_ si akar oleh FMA dan ekspressi 7 gen ketahanan tanaman pisang. Diperoleh 

aman dengan introduksi G.clarum pertumbuhaannya lebih baik, kolonisasi 
·=----·~"" .. ,.1·'"''

1,i 29.41-39.29% dan keenam gen ketahanan jumlahnya meningkat dalam 
' · akar tanaman pisang yang diintroduksi G.clarum dibanding kontrol.. 
. ata kunci: Program Sandwich, Utah State University, Caisson Laboratory, Biosystem 

laboratory, Ekspressi gen ketahanan, plantlet pisang,G/omus clarum 
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LAPORAN KEMAJUAN 
PROGRAM BEASIS\V A SANDWICH 

DITJEN PENDIDIKAN TINGGI TAHUN 2009 

A DATAPRIBADI 

--
j 

~· 

Semester 

Ir. Suswati.MP 
Universitas Medan Area 
Program Pascasarjana Universitas Andalas 
Padang 
Ilmu-llmu Pertanian 
XI 

TEMP AT PROGRAM SANDWICH 
ProgramStudi dan PT tujuan 
program Sandwich di LN 
Negara Tempat Program 
Sandwich 
\Vaktu Kegiatan Sandwich 
Nama Host 
Supervisor/ Advisor 

KEGIATAN SANDWICH 
Tujuan Mengikuti Program 
andwich 

Department Plant Soil & Climate, Agriculture 
Faculty, Utah State Uriversity (USU). 
United State of America (USA) 

3 Nopember 2009-1Februari2010 
. Prof.Dr. John G.Carman 
Office : Telp. 435-797-2238 
Fax : 435-797-3376 

1. Studi perbandingan terhadap topik 
penelitian 

2. Studi Kepustakaan terhadap topik 
penelitian S3 

3. Pembimbingan dengan Advisor luar 
neg en 

4. MeJakukan peneJitian tentang: "Kajian 
molekuler gen-gen ketahanan tanaman 
pisang yang diintroduksi Fungi 
Mikoriza Arbuskular Glomus clarum " 
(data yang akan diperoleh sangat 
mendukung 4 tahap penelitian disertasi 
yang telah dilakukan di Unand,Padang). 

: - d n Kegiatan Sandwich Lembar berikut di bawah 
-. .::._ diJakukan 
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::J1 LAPORAN KEGIA TAN SANDWICH MINGGU 1 4 -15 November 2009 

.Persiapan keberangkatan 

- .Pengenalan kampus USU 

Pasport biru, tiket pesawat Padang-Jakarta-Salt 
Lake City (PIP) dari DIKTI dan Surat Tugas 
Belajar dari PPS Universitas Andalas Padang. 

Fasilitas -fasilitas yang dapat digunakan oleh 
peserta Sandwich: Pustaka, Laboratoriwn, Bus 
kampus. 

t.111 
•• Registrasi peserta Sandwich di USU ID Card, Visiting Scholar A01485855, 
Graduate International Student Suswati suswati 
Office. Aggies. USU 

.. Senin, 9 Nop 2009. 
•:• Pertemuan dengan Advisor 

dari Department Plant Soil& 
Climate 

•:• Perkenalan dengan Dekan 
Agiculture Faculty,USU. 

··:· Pengenalan berbagai 
laboratorium milik 
Agriculture Faculty. 

iasa,10 Nop 2009 
•:• Perkenalan dengan Presiden 

Director International 
Scholarship. USU yang 
dihadiri oleh Direktur PPS 
Unand, PPS Nusa Cendana, 
Universitas Sumatera Utara 
dan para peserta Sandwich 
dari ketiga universitas 
terse but. 

~:· Penandatanganan MOU 
antara USU dengan Unand, 
Univ Swnatera Utara dan 
N usa Cendana. 

entar dan Saran 

Fasilitas laboratorium yang akan digunakan 
dalam pelaksanaan penelitian yang sudah setujui 
oleh advisor (sesuai dengan TOR). 

MOU antara USU dengan PPS Unand, Nusa 
Cendana Dan Univ.Sumatera Utara. 

Pelaksanaan program Sandwich di USU dan 
fasilitas laboratorium sangat mendukung dalam 
pelaksanaan dan penyelesaian rencana yang 
sudah disusun dalam TOR 
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LAPORAN KEGIATAN SANDWICH MINGGU 2 16-22 November 2009 
enin, 16 Nop 2009 

_ re entasi rencana penelitian dihadapan 2 
:ang Advisor (Prof.DRJohn G.Carman 

c-1 Prof. Dr. Jeanette Norton) di 
Conference Room Biotechnology 
B• . . ding 

- ·Op- 22 Nop 2009 
- . 1i terhadap bahan-bahan kepustakaan 
-=-asal dari pustaka dan intemet/e-
..... 'llal. 

~. -~mpelaj ari 
~ · ubungan 

r-= 1 .:.lj ti an 

pustaka-pustaka yang 
dengan topik rencana 

_ _ - · •pan bahan dan a lat yang akan 
c = , akan dalam penelitian 
~ "'" 

0 sanan plantlet pisang cv.Saba dari 
. -

-

Rencana penelitian yang disetujui untuk 
dilaksanakan di Agriculture f'1:culty, USU. 

Berhasil diperoleh 500 jumal dan 10 Thesis 
dan Disertasi yang relevan dengan totik 
penelitian .Beberapa diantaranya: 
1. Host depencient differential spread of 

Glomus intraradices on various Ri T­
ONA transformed roots in vitro ( 
Pragati Tiwari and Alok Adholeya, 
Mycological Progress 2(3): 171-177, 
August 2003) 

2. Regulation of arbuscular 
mycorrhization by apoplastic 
invertases: enhanced invertase activity 
in the leaf apoplast affects the 
symbiotic interaction (Sara 
Schaarschmidt , Joachim Kopka , Jutta 
Ludwig-Muller 3 and Bettina Hause 
;Plant Joumal,Vol 51 ,2007. Issue3 .p-
390-405) 

3. A novel gene whose exP.ression in 
Medicago truncatula roots is 
suppressed in response to colonization 
by vesicular-arbuscular mycorrhizal 
(V AM) fungi and to phosphate 
nutrition (Stephen H. Burleigh and 
Maria J. Harrison Plant Molecular 
Biology 34: 199-208, 1997. Kluwer 
Academic Publishers. Printed in 
Belgium). 

4. Expression Patterns of Defense-Related 
Genes in Different Types of Arbuscular 
Mycorrhizal Development in Wild­
Type and Mycorrhiz.a-Defective Mutant 
Tomato 

(Ling-Ling Gao, Wolfgang Knogge, 
Gabriele Delp, F. Andrew Smith, and 
Sally E.Smith;MPMI Vol. 1;7 No. 10, 
2004, pp. 1103- 1113. Publication no. 
M-2004-0813-0lR © 2004 The 
American Phytopathological Society) 

5.0verlapping expression patterns and 
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diVerential transcript levels of 
phosphate transporter genes m 
arbuscular mycorrhizal,Pi-fertilised and 
phytohormone-treated Medicago 
truncatula roots (Ulf Grunwald 
Wenbing Guo Kerstin Fischer 
Stanislav Isayenkov ·Jutta Ludwig­
Miiller · Bettina Hause · Xiaolong Yan · 
Helge Kuster · Philipp Franken ; Planta 
(2009) 229:1023-1034) 

6. The Medicago truncatula Sucrose 
Synthase Gene MtSucSJ Is Activated 
Both in the Infected Region of Root 
Nodules and in the Cortex of Roots 
Colonized by A rbuscular Mycorrhizal 
Fungi (Natalija Hohnjec, Andreas M. 
Perlick, Alfred Pl.ihler, and Helge 
Kuster; MPMI Vol. 16, No. 10, 2003, 
pp. 903-915) 

7. Arbuscular mycorrhizal symbiosis is 
accompanied by local and systemic 
alterations in gene expressicn and an 
mcrease in disease resistance in the 
shoots (Jinyuan Liu, Ignacio 
Maldonado-Mendoza, Melina Lopez­
Meyer, Foo Cheung, Christopher D. 
Town and Maria J.Harrison; The Plant 
Journal (2007) 50, 529-544) 

8. Arbuscular Mycorrhiza-Specific 
Signaling m Rice Transcends the 
Common Symbiosis Signaling Pathway 
(Caroline Gutjahr,Mari Banba, Vincent 
Croset, Kyungsook An, AkioMiyao, 
Gynheung An, 
HirohikoHirochika,Haruko Imaizumi­
Anraku, and Uta Paszkowskia; The 
Plant Cell, Vol. 20: 2989-3005, 
November 2008) 

9. Arbuscular Mycorrhiza (Vivienne 
Gianinazzi-Pearson, Ignacio 
Maldonado-Mendoza, Melina Lopez­
Meyer, Stephanie Weidmann and Maria 
J. Harrison;Medicago truncatula 
handbook version November 2006) 

10. Transcriptome Profiling of Lotus 
Japomcus Roots During Arbuscular 
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Mycorrhiza Development and 
Comparison with that of Nodulation 
(Yuichi Deguchi, Mari Banba, 
Yoshikazu Shimoda, ·Svetlana A 
Chechetka,Ryota Suzuri, Y asuhiro 
Okusako,Yasuhiro Ooki, Koichi Toyokura, 
Akihiro Suzuki, Tosbiki Uchiumi, Shiro 
Higashi, Mikiko Abe, Hiroshi 
Kouchi,Katsura Izui, and Shingo Hata; 
DNA RESEARCH 14, 117-133, (2007). 

11. Molecular and cell biology of arbuscular 
mycorrhizal symbiosis (Bettina Hause, 
Thomas Fester; Planta (2005) 221: 
184-196). 

12. Gene Expression Profile Changes in 
Cotton Root and Hypocotyl Tissues in 
Response to Infection with Fusarium 
oxysporum f sp. Vasinfectum 
(Caitriona Dowd, Iain W. Wilson, and 
Helen McFadden; MPMI Vol. 17, No. 
6, 2004, pp. 654-667). 

13. Pathogen-associated molecular pattern 
recognition rather than development of 
tissue necrosis contributes to bacterial 
induction of systemic acquired 
resistance in Arabidopsis 
(Tatiana E. Mishina and Ju" rgen 
Zeier,Julius-von-Sachs-Institute of 
Biological Sciences, University of Wu .. 
rzburg, Julius-von-Sachs-Platz 3, D-
97082 Wu .. rzburg,Germany; The Plant 
Journal (2007) 50, 500-513. 

14. Accumulation of secondary compounds 
in barley and wheat roots in response to 
inoculation with an arbuscular 
mycorrhizal fungus and co-inoculation 
with rhizosphere bacteria (Thomas 
Fester, Walter Maier ,Dieter Strack; 
Mycorrhiza (1999) 8 :241-246). 

15. Arbuscular M ycorrhiza-S pecific 
Signaling m Rice Transcends the 
Common Symbiosis Signaling 
Pathway, Caroline Gutjahr,Mari Banba, 
Vincent Croset, Kyungsook An, 
AkioMiyao, Gynheung An, Hirohiko 
Hirochika,Haruko Imaizumi-Anraku, 
and Uta Paszkowskia; The Plant Cell, 

. 
) 
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16. 

17. 

Vol. 20: 2989-3005, November 2008). 
Differential Gene Expression m 

Ripening Banana Fruit,Stephanie K. 
Clendennen and Cregory D. May; Plant 
Physiol. 1997, 11 5: 463-469) 
Induction of systemic resistance m 
banana (Musa spp.) against Banana 
bunchy top virus (BBTV) by 
combining chitin with root-colonizing 
Pseudomonas fluorescens strain CHAO 
( Mathiyazhagan Ka vino, 
Sankarasubramanian Harish, 
N eelakandan,Duraisamy 
Saravanakumar, Ramasamy 
Samiyappan; Eur J Plant Pathol (2008) 
120:353-362 

18. Molecular cloning, characterization and 
expression of phenylalanine ammonia­
lyase gene from Ginkgo bilobri (Feng 
Xul,Rong Cai, Shuiyuan Cheng, Hewei 
Du, Yan Wang and Shuhan Cheng; 
African Journal of Biotechnology Vol. 
7 (6), pp. 721-729, 18 March, 2008 

19. Microarray gene expression profiling of 
developmental transitions m Sitka 
spruce (Picea sitchensis) apical shoots 
(Michael Friedmann, Steven G. Ralph, 
Dana Aeschliman, Jun ZhMng, Kermit 
Ritland, Brian E. Ellis,Joerg Bohlmann, 
and Carl J. Douglas; Journal of 
Experimental Botany, Vol. 58, No. 3, 
pp. 593-614,2007 

20. Induction of systemic resistance in 
banana (Musa spp.) against Banana bunchy 
top virus (BBTV) by combining chitin with 
root-colonizing Pseudomonas fluorescens 
strain CHAO (Mathiyazhagan Kavino & 
Sankarasubramanian Harish &Neelakandan 

Kumar &Duraisamy Saravanakumar & 
Ramasamy Samiyappan ; Eur J Plant 
Pathol (2008) 120:353- 362). 

engikuti training Laboratory Safety Penguasaan kemampuan penyelamatan 
Initial di ECOB #127 Building kerja di Laboratorium 

Sertifikat laboratory Safety Initial dari USU 
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' 1engikuti kegiatan perkuliahan Berhasil diikuti sebanyak 7 kali tatap muka 
D . .:.. rnpagatton dan seminar mingguan di hingga akhir semester. 
_ griculture 
mahasiswa S 1. 

Faculty.USU dengan Berhasil diikuti 6 kali pertemuan seminar 

L APORAN KEGIATAN SANDWICH MINGGU 3 (23 Nop-29 
No 2009 

:Persiapan bahan 
enelitian:EKSPRESI 

GEN KETAHANAN 
PISANG (Musa sp.) 
DIINDUKSI OLEH 

dan alat 
BERBAGAI 
TANAMAN 

SETELAH 
FUNGI 

. 1AIKORJZA ,\RBUSKULAR 
•!• Pemesanan plantlet p1sang 

kultivar Saba se.banyak 24 ke 
Agri-Star,Inc 1728 Kelly ParkRD 
Apopka Florida 32712. 

•:• Pemesanan mikoriz.a Glomus 
.clarum (AU402 B-13)sebanyak 
200 cc ke International Culture 
Collection (INV AM), West Virginia 
University, Morgantown, WV, USA. 

~ . ~ ngidentifikasi PCR primer 6 gen 
.~rtahanan tanaman pisang dan 18S 
:-RNA menurut Altschul et al., 1997 dari 
: :tp://www.ncbi .nlm.nih.gov/BLAST. 

24 plantlet pisang kultivar Saba 

200 cc inokulant G.clarwn 

Diperoleh PCR primer 7 gen ketahanan tanamar 
p1sang: 

1. Catalase gen 
2. Pectin 
3. Pathogenesis-related protein 
4. EndoChitinasel 
5. Ubiquitin 
6. 26S rRNA 
7. 18S rRNA (house keeping gen) 

Basil sequencing dapat dilihat pada halaman 
berikut. 

IL.APORAN KEGIATAN SANDWICH MINGGU 4 

~. ><> rancang 7 gen primer pertahanan 
· ·naman pisang menggunakan alat 
:rign Primer3 Primer (Rozen & 

.;aletsky,2000, 
· p://frodo. wi.mit.edu/cgi­
. primer3/primer3.cgi). 

Diperoleh 7 gen primer pertahanan tar..aman 
pisang (hasil pada halaman berikut). 
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II. METODE PENELITIAN 

_ .1.. Materials and methods 

~ qJerimental setup, growth conditions and sampling 

Micropropagated ba11ana cv. 'Saba" are supplied by Agristart INC in vitro 

, Florida USA. Plantlets measuring approximately 8 ± 1 cm height with 3 fully 

:.;: "eloped leaves are received in nutrient agar (Murashige and Skoog, 1962). Every one 

. itro plantlet is inoculated with 10 gram Glomus clarum (AU402B-13, INVAM) and 

~~ transplant into 300 gram polyethylene pot containing equal volumes of an 

~ - - daved mixture of enriched commercial vermiculate and sand (2:1,v/v) .The plants 

ent are hand-water with distilled water until water drain freely from the base of the 

A fertilizer with Wuxal R Super AA 8~8-6 (Argos Schering, AgrEvo,S. A., 

ia, Spain) was applied every 2 weeks. The control plants (untreat mycorrhizae) are 

- :: 
1 and-water. All the planlets allo'w to grow and stabilise for approximately 45 days 

tandardised light/dark regime of 12/12 h at 30/28°C respectively with a light 

of around 300-315 u mol m·2s·1 and a relative humidity of 74%. The plantlet 

replicate, 3 replicate for DNA and RNA extraction and 4 replicate for root 

.: :- "ze analysis (figure 1). In the end (45 days old) all the sampels are moved from 

::. !:..:: .l planted and wash with tap water. 

Figure 1. The banana plantlets cv.Saba inoculated and uninoculated AMF and 
placed in Research green house for 45 days. 
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For analysis DNA and RNA the both root and leaf samples consist of 10- 13 

- wide strip ( ± 3 gr fresh weight) remove from one side the middle of the second, fully 

e.~and leaf down the top of the plant. Sampels are snap frozen in liquid nitrogen and 

;--: Qr,e at -80°C until analysis. 

The root colonization 

Roots and their rhizosphere soil are collected making sure that the roots are 

:_ ::inected to sampled plants and cleaning the trowels between samples. Clearing and 

: ·21:ling root according to Joseph Sheppard from Sylvia (199-1). Intact root of each plant 

• ...s heated in 1.8 M KOH in water bath for 30 min. Rinse 3 times in water and place in 

-..::;::_-uer with 3% NaOCl acidified with several drops of 5 M HCl. As oon as roots 

>::. omes white or transparans immedietly rinse with water (5 times). Cover samples with 

ater and add 5 ml HCl for each 200 ml water, stir and drain. Repeats ones. Place 

- • es in 80°C aniline blue stain (800 glycerin, 800 ml lactic acids, 800 ml distilled 

_. _ and 1.2 gr aniline blue) . Keep samples in 80°C stain for 30 min, cool and drain 

.:i. in to flask for reuse. Rinse samples with water and strore samples in ziploc bag in 

_ :_ ~~erator untill analysis. The measure root colonization using the Grid-line metode . 

. :rntmfy PCR primer. 

Primers for qPCR was designed to amplyfy 150-300 bp from each of 6 genes 

~ . :~.:se and an 18S rRNA control gene (house keeping gene). BLAST search to identify 

- - ::: .. exact sequences (Altschul et al., 1997 from http://www.ncbi.nlm.nih.gov/BLAST. 

·:i.·as used Primer3 Primer design · tool (Rozen & Skaletsky, 2000 

frodo.wi.mit.edu/cgi-bin/primer3/primer3.cgi). J p ... 
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!- ·,; "nomic DNA Extraction 

Genomic DNA (gDNA) is isolated from young leaves and root which has been 

~: • 1 the dark for 48 h to deplete starch and polysaccharide levels using modified 

--:,.!.3 method essentially as according to Michiels at al (2003). Contaminating RNA is 

-- : :oo by addition of 2.5 µl of a 10 µI/ml stock solution of Rnase and incubation at 

r 30 min. To check the quality and quantity of DNA, 1 µl samples of isolated 

;_;.. ,Efie run on a 1 % agarose gel in T AE buffer (0.04 M Tris-acetate; lmM EDTA,pH 

' lined by Sambrook et al (1989). After staining of the gel with ethidium bromide 

- : 5 min,DNA concentrations are visually estimated by comparison to different 

- _ :::i ~ of £-DNA run at the same time. gDNA quality is determine 

hotometrically using the AU absorbance ratios at 260/280 nm. Samples with a 

ration of 1.9 - 2. 0 is consider as 'pure' . 

- : . ' !'\.:A Extraction 

RNA was isolated from 100 mg of liquid nitrogen ground samples of roots 

-= o plants,·by using TRizol reagent (Invitrogen) according to the manufacturer's 

:_: · ns. Freeze into liquid nitrogen and keep at-70°C for several minute. Thaw it and 

::-:--:~"" tion at 10.000 rpm for 10 min, 4°C .Take upper supernatant to anew eppendroff 

"!.. z::'!1 . 250 µl of chloroform , mix well bu inverting tube several time. Incubate it at T 

- · .... perature) for 15 minute. Centrifugate at 10:000 rpm for 10 min at 4°C .. Take 

_ ~ ~:rpematant add 0.6 volof isopropanol. Incubate at -20°C for 30 min, centrifugate at 

:ix for 15 min, was by 70% alcohol (O.J% DEPC water). Centrifugate at 5.000 rpm 

dry for 5 min and dissolve into 87.5 µl of0.1% DEPC water. 

~ •.\Purification 

WO µl of RNA add with 350 µl of buffer RLT, mix thoroughly and add 250 µl of 

. anol,mix thoroughly by pipeting. Apply 700 µl of the sample into ab coloum in 

ection tube. Centrifugate at 12.000 rpm for 30 sec, discard the flow. Transfer in 

--_;:i."! column into new collection tube, add 500 µl buffer RPE into spin column, 

- ate at 12,000 rpm for 30 sec. Add 500 ~tl of 80% ethanol (DEPC treated) to 

entrifugate fr 2 min at 12.000 rpm , discard the flow. Transfer the spin column 

UNIVERSITAS MEDAN AREA 



new collection tube, centrifugate at 12.000 rpm for 5 min. Elute into 15-20 µI of 

-~- · n buffer (Rnase-free water), centrifugate at 12.000 rpm for 1 min . RNA was 

-~::::,; red with NanoDrop (ND-1000. V3.5.2). 

erScript III First strand synthesis for RT-PCR 

Total RNA l µg, 50 µM Oligo dT (20) 1 µI, 10 mM dNTPs Mix l µI, DEPC 

µl, incubated at 65°C for 5 to l 0 min, then placed on ice for at least l 0 min. 

- - ___ ::re the following cDNA synthesis mix to each component in the indicated order (1 Ox 

-.:- :: · er 2 µ1;25 mM MgCli 4 µl; 0.1 mM dithiothreitol (OTT) 2 µI, Rnase out ( 40 U/ 

~ 1L and SuperScript III RT (200 U/ µI) 1 µI) . Add 10 µl of cDNA synthesis mix to 

A/Primer mixture, mix gently and collect by brief centrifugation , incubated at 

.or 50 min. Add 1 µI of Rnase H to each tube and incubated for 20 min- 30 min at 

DNA synthesis reation can be stored at -20°C or used for PCR immedietly. 

The RNA plus primer (oligo dT (20) plus dNTPs was placed in 65°C for 5 min 

ration, and placed on ice for at least 5 min. Add 10 ·µl of cDNA synthesis and 

1 for 50°C for 5 min, 85°C for 5 min and chill on ice. Add 1 µl of RNase at 37°C 

- : . . · and keep at -20°C. 

,.. ;-Qua11titative PCR 

Semi-quantitative RT-PCR is perform on first strand cDNA prepare from the 

~::::. a' 45 days old, control and banana plant inoculated G.clarum. One µg of total 

pool root sample derive from 3 individual plants per treatment is used for 

scription using Superscript III Reverse Transcriptase using conditions 

- - _ ~. ; ed by manufacturer (Invitrogen). The cDNA synthesis reaction is carried out 

; : ~- -=>o-dT(20) primers (50 µg mr 1
). PCR amplification of the first strand cDNA is 

" using gene specific primers for a number of transcripts showing > 2-fold 

express10n. 

CR reaction are carried out using 25 µI per reaction consisting of 5 µl of 

--..J.j.I''"• 0.5 µM of 5'- and 3'-primer, 12.5 µl of master mix and 6.5 µl DEPC water 
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tion conditions are 94° C (2 min) for one cycle, and then 94° C (30 s) an"d 55° C 

d 72° C (30 s),_ for 24 - 32 cycles, before a final extension of 72 C for 10 

Transcript levels of each gene are normalized to house keeping gene (18S 

and the expression of each gene expressed relative to the expression in control 

_ ., . Analysis Data. 

Relatives quantification was calculated using the comparative CT methode. 

was nomialized to the expression of the reference housekeeping gene. 
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;USK07 Musa cv. Manoranjitham cDNA library Musa acuminata 
- !.~Group cDNA clone SU25 similar to catalase 2, mRNA 
:;i:-~uence 

_..........,,. . - "---

64493833 
2K9USK07 
G0248770 
224475487 

SU25 
cDNA 

T7 
Unknown 

AGCGTGGTCGCGGCCGAGGTACAAATGTAGACAAGGCTGACACAACCCTATCCCATCTGA 
TATCATGACAGACTGATATCATGACAATATATCCACTCTTTATATATTGTCATTACTAGC 
TAAGAAGCTGTCACTGGCCACATCGGCAGTCAACACAGGCGCAGGAAGGACCACACTTGC 
AGTCTCCCTCCGTCTCGGCAGCTGCTGGGGCATCGACTACACCATCCAAGTAGCTCTTCT 
CGGTCTCAACAGTCTCGATAGCGTAGCTGTTTCCCTTCTTCACGCACTGGCTCTTGTCAG 
CGTACCTGCCCGGGCAGGTACGACTCCATTGCCGCCGGAAACTACCCGGAGTGGAAGCTC 
TTCGTTCAAGTCATGGATCCGGATACCGAGGATCGCTACGACTTCGGCCCGCTCGATGAC 
ACCAAGACATGGCCCGAAGACCTTCTGCCGCTGCAGCCGGTGGGAAGGCTGGTCTTGAAC 
CGCAACATCGACAACTTCTTCTCGGAGAACGAGCAGCTAGCGTTCGGCCCGGGTCTGGTG 
GTGCCCGGCATCTACTACTCCGACGACAAGATGCTTCAGTGCAGGGTGTTCACCTATGGC 
GACACGCAACGGTACCTCGGCCGCGACCACGCT 

Mar 3 2009 
Mar 3 2009 

Assigned by submitter 
catalase 2 

Musa cv. Manoranjitham cDNA library 
Musa acuminata AAA Group 
Manoranjitham 
Uni sexual 
leaf 

e: 3 months old tissue cultured plants 
pGEMT Easy 
SS H library was made using 3 months o ld banana cv. 
Manoranjitham (AAA) leaf as tester and cv. Robusta (AAA) 
leaf as driver to identify sigatoka resistance genes. 

Urna, S . 
Biotechnology 
Na tional Research Centre for Banana , Trichy 
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Address : 

Tel : 
Fax: 
E-mail: 

CITATIONS 
Title : 

Authors : 
Year : 
Status : 

MAP DATA 

Division of Crop I mprovement , Thogamalai Road, Thayanur 
, Trichy - 62 0 1 02 
04 31- 2 61 8 1 04, 26 1 8106 
91- 43 1-2 61 8115 
umabinit@yahoo.co.in 

Use of supp r ession subtractive hy b r idization approach t o 
identify dif ferential l y expressed genes responsible for 
sigato ka resistance 
Uma, S ., Sudhakar,B., Kasin Yadunandam,A. , Saravanakumar ,; 
2009 
Unpub li s h ed 
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hayanur [:. 

_proach t o 
s i ble for 

·.-anakumar, .:. 

Division of Crop Improvement, Thogamalai Road, Thayanur post 
, Trichy- 620 102 
0~ 31-2618104, 2618106 
91-431-2618115 
umabinit@yahoo.co.in 

Use of suppression subtractive hybridization approach to 
identify differentially expressed genes responsible for 
sigatoka resistance 
Uma, S . , Sudhakar, B. , Kas in Yadunandam, A. , Saravanakumar, A. S. 
2009 
Unpublished 
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·-- acuminata clone 1-158 pectin acetylesterase precursor, 
. [partial eds 

531615 674 bp mRNA linear PLN 26-JUN-

sa acuminata clone 1-158 pectin acetylesterase precursor, mRNA, 
art ial eds. 

53 1615 
53 1615.1 GI:109390461 

:::ma acumina ta 
a acuminata 

ryo ta; Viridiplantae; Streptophyta; Embryophyta; 

Magnoliophyta; Liliopsida; Zingiberales; Musaceae; 

674) 
e n Berg,N., Berger,D.K., Hein,I., Birch,P.J., Wingfield,M . J. 
iljoen,A. 

:: _erance in banana to Fusarium wilt is associated with 
-;-~egulation of four defense-related genes in the roots within 

-= - ~~ o f infection 
_ished 

Hein, I., Birch,P.J., Wingfield,M.J. 

t ed (05-MAY-2006) Microbiology and Plant Pathology, 

·- £icultural Biotechnology Institute (FABI), 74 Lunnonstreet, 
_ -~~ ity of Pretoria, Pretoria, Gauteng 0002, South Africa 

Location/Qualifiers 
1 . . 674 
/ organism="Musa acuminata" 
/mo l type="mRNA" 
/ db_xref="taxon:4641" 
/ clone="l-158" 
<l . . >674 
/ codon_start=l 
/ product="pectin acetylesterase precursor" 
/ protein_id="ABG33770.1" 
/ db_xref="GI:l09390462" 

......,., .AYYGAGGGSPPLLVGLTLIQSAAAKGAVCLDGSLPG 

-~~EGGGWCNDIKSCVYRKRSHHGSSYFMEKQLQFTGILSDKP 

"..TOGAS FLGEGYNKAAGLYFRGQR IWLAAMEELMSNGMHYANQ 

HCDEFRALFPRNTKVKCLADAGMFLDVVDVAGGHTMRSFFGGV 
VSLQGA" 
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:sa acuminata pathogenesis-related protein 1 (PR1) mRNA, 
al eds 

EF055881 486 bp mRNA linear PLN 01-NOV-

Musa acuminata pathogenesis-related protein 1 (PRl) mRNA, partial 
eds. 
EF055881 
EF055881 .2 GI:l58983038 

Musa acuminata 
Musa acuminata 
Eukaryota; Vi ridii; lantae; S treptophyt".a; Embryophyta; 

-~"",.· y ta; 
Spermatophyta; Magnoliophyta; Liliopsida; Zingiberales; Musaceae; 
Musa; Eumusa . 
1 (bases 1 to 486) 
Zhu,S. and Tang,W . 
PRl of banana 
Unpublished 
2 (bases 1 to 486) 
Zhu,S. and Tang,W. 
Direc t Submission 
Submitted (10-0CT-20 06) Col l ege of Hort iculture, Sou t h China 
Agricu ltural Univers i ty , Wushan, Tianhe Distri c t, Guangzhou, 
Guangdong 510642, China 
3 (bases 1 to 48 6) 
Zhu,S. and Tang,W. 
Direct Submission 
Submitted (Ol-NOV-2007) College of Horticulture, South China 
Agricultural University, Wushan, Tianhe District, Guangzhou, 
Guangdong 510642, China 
Sequence update by submitter 
On Nov 1, 2007 this sequence version replaced gi :ll7 574137 . 

Location/Qualifiers 
1. . 486 
/organism="Musa acuminata" 
/ mol type="mRNA" 
/ db_xref="taxon:4641" 
1 .. >486 
/ gene ="PRl" 
1 .. >486 
/ gene="PRl" 
/ codon_ start=l 
/ product="pathogencsis-related protein l" 
/ protein_ id="ABK41053.2" 
/ db_xref="GI:l58983039" 

_,,,.. -ion="MRSSNSALAMLSAVALAMACTGILAQNSPQDFVSPHNAARAAVG 

~.YAQNYANQRAADCQLVHSGGPYGENIFWGSGRDYTAADAVNAWVSE 
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ORIGIN · 

II 

.•. ,1 tggaatgcga ccgagttgga . ggctgcctac tatggggqtg ggggcggcag tccccct= 
.61.· cttgtgggt;:c tgaccctc9-e.. ccaatc1:gcg gcagctaagg. gtgctgtatg tttgga: · ~ 
i:a ' agct t:acccg gttaccactt :g~atcgtggc tatggatctg aagcgaatag ttgggt ;_.?' 
lBl '. aqj::tta.gagg gaggaggctg. ~t:gcaatg?-c atcaa:atcat· gtgtttac;cg· aaagagaa 
2.41,' s~cc~tggtt catcc::tactt •. ~atggagaag cagttacaat ttactg'gaat •q.ctcag ~ 
301 aaacctgatg aaaatcctga tttctataCJ,c tggaacagag tcaaga:ttt:g' ttattg ~ 

· · :361 _ggtgcatcat ttctaggtga aggatataac aaggctgcag gcc,tttcittt ' tcgagg~: 
421 cgtatttggt tggctgctat ggaagaa~tg atgtcaaatg gaatg6atta ·tgdcaac : 
481 gctctccttt ctggatgttc tgctggtggt ctggcgacca tacaacactg tgatgaa: 
541 cgagcattat ttccaagaaa cacaaaagtc aagtgccttg ctgatgctgg catgtt = 
601 gatgttgttg atgtagctgg tggtcacacc atgagatcct tcttcggagg tgtagt ;;. :r 
661 ttgcagggtg cctg 

UNIVERSITAS MEDAN AREA 



tcc2cctc: 
tttggatq? 
ttgggtt<;: 
aaagagac... 

· actcagt~ 

·. ttattgt_ 
· tcgaggg 
· tgccaac 
·tgatgaa .... 
catgttt · 
tgtagt ::i.<o 

• t g~n·;,. E'. t'gc:grr cc<;i 2. ;i::t::19a~ ' "J'CJd:.~crccb~,c : <'!"\;,~rg-~;gctg · ggggc~Jgctg tci~'c~~ctct:,~·: :· . 
1 :; t t. ::;t~rJJtt: t.swc:;c~~;:,'.'.t!. ;; uf,A'..:'.itgcg :-t.::c,.<Jct13.agg gtgctgt.:~t: g t-litgga c:;gg!1 · 

3SfCt:t<:.c,~ r.:·;;,:' - ~,tt.3.CC2lC '~:"· '. . . 'J •:a\: '-' :~\~: : ~EfC . ·U'.~·~f~:JO,tctg .· aagcg·aatb::{" ' t;.p~fogt:Lgtc. 
_ .:.. . '"" ·"'- t t tt:;i"'..'..T·Cf' 9·agq;::<c1 s;·:.' ' q s1 t::r::-.:.'.c~tgac "-(· c:~;;.:i:xtca t gt gt t tac.~_;9· · 'a;aiigasF~ ~gt:. 

~: ;;t{.'J: 1 =-~.; -t.~)' :-JZ~ ·t · . ~;atr· c~ -:~.~1- >~: :·:: c~1t. 5.~ .gc=: SJ~:?-~{' t· ~ .. gt·t.~-C·aat ·. ~tac.tggP:at: fi:c:tcagt.~~~a. ,; 
.;,.aa ~·"'.: t s:r.L:~.~F "'.'2.a2X1 ;(.'t 'J<-'- t t"c.:.' t t .ii.&aC. t ·gg?.3.Caga:g tcaagattcg .. tt.G);t.tgt\;;'Stt 

- ~ -

~j.gt;t/:~tG~, t ttct2.~;gtg?"!'. a~rc;~ •:ltatE,ac aaggctgcag gcctttattt. tcg-e.gggG<.tg 
~ :;~~ t. c:.t:~--9'~ ·t!:Jfct3ctct'C: gg:.<:~a;ar;.ctg atgtcaaatg gaatgcatta tg·<;~caiii::cag 
, ctro:.Lccft.''"- -::;:~;"~~·'l ::gtcc tgr:tggtggt ctggcgacca tacaacactg tga~::-gaattt 
c gagcattf,i : ·(: v: :~T:aga2.a <::2 • .cc;.aa2.gtc c::agtgccttg · ctgatgctgg catgttt.ctt 
qatgt tgttg 4t~~agctgg- iggtcacacc ~tgagatcct tcttcggagg tgtagtaagc 

tgcagggtq cc~q 
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• 

ac.urriin~ata endochitinase (EndoChit1) niRNA, partial eds 

AF416677 862 bp mRNA linear PLN 20-SEP-

Musa acuminata endochitinase (EndoChitl} . mRNA, partial eds. 
AF416677 
AF416677.l GI:l5705987 

Musa acuminata AAA Group 
Musa acuminata AAA Group 
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; 

a; 
Spermatophyta; Magnoliophyta; Liliopsida; Zingiberales; Musaceae; 
Musa; Eumusa. 
1 (bases 1 to 862) 
Mbeguie - A-Mbeguie,D., Chillet,M., Hubert,O., Galas,C., Gomez,R.-

and Fils-Lycaon,B. 
Molecular cloning and nucleotide sequence of a cDNA encoding for 
endochitinase hornologs from banana 
Unpublished 
2 (bases 1 to 862) 

eguie-A-Mbeguie,D., Chillet,M., Hubert,O., Galas,C., Gornez,R.-

d Fils-Lycaon,B. 
~rect Submission 
ubm i t ted (04-SEP- 200 1) CIRAD-FLHOR, Stat ion Neufchateau - Siante 

Capesterre-Belle-Eau 97130, France 
Location/ Qualifiers 
1 .. 862 
/organisrn="Musa acurninata AAA Group" 
/rnol type="mRNA" 
/cultivar="Grande Naine" 
/db_xref="taxon:214697" 
/ clone="Pu Cav Y3" 
/tissue_type="pulp" 
/dev_stage="ripe" 
<1 .. 862 
/ gene="EndoChitl" 
<l .. 690 
/gene="EndoChitl" 
/inference="non-experirnental evidence, no additional 
details recorded" 
/note="beta-1,4-N-acetyl-D-glucosamine hydrolase" 
/codon_start=l 
I "\?rod.uct.= 11 end.ochi t. inase 11 

/protein_id="AAL05885.l" 
/db_xref="GI:15705988" 

DAACPGKGFYTYNAFIAAANSFSGFGTTGDDATKKREIA 

DGPYAWGYCFVQEQNPPSDYCVASSQWPCAAGKKYYGRGP 
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KQYYDYNSNTCAPNKVCGHYTQVVWRSSTAIGCGRVRCNSGAIFIICNYKPPGNYVGQ 
RP"-

ORIGit:J 

II 

•• •o l;. 

1 atgaggtcc;t _C:aa~ctcagc tttggctatg 
61 .a .ccggtatcc :Ja_gcccagaa-_- -ctcgccccag 

i21 . gccgccgtcg _ -gcgtgggccci cgtgtcgtgg 
181 ta:cgcca.3.cc>agcgggCggc cgactgccag 
241 a 'aca_tcttct - ~ggggctccgg · ccgcgactac 

ct¢t~C:~~cg tg~ctcttgc 
gacttcgtgagc;ccccar:::aa cgccgcccg 
gacaacaccg tcgcggcgtacgcccagaa 
ctcgtgcact cc::ggtgggcc gtacggcga_ 
acggcggcag acgccgtcaa cgcc::tgggt 

301 tccgaga~gc " agtactacga :ctacaacagc aacacgtgcg cccctaacaa ggtgigcgg 
361 . cactacacgc aggtggtgtg gcgttcgtcc acggccatcg gctgcggccg tgtgcgctg 
421 aacagcggcg ccatcttcat catctgcaac tacaaacctc cgggcaacta tgtggggca_ 
481 cgccct 
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~_ggcatgc 

:cgcccgc 
::ccagaac 
acgg.C:gag 
cctgggtc 
,tgtgcggc 
rtgcgctgc 
Jtggggcag 

- .\"'. ·.:.ga ~:;-gtcc f.:·. 

~ f'°,--:.'?S9'·ta t: c ·~~~ 

~;c: c·scc~tc:~~ 

··- · ·- ::::c_gaga.agr.. agt<;i.ctacga ctacaacagc aac;:icgtgcg cc (;.:: .;: ::t~.c ·1~ -~5'.Jl..~ftgcggc 

co:c.·ta.cacgc aggtggtgtg gcgttcgtcc acggccatcg gctgcgg.~:-!g tgt.qcgctgc 
a a ca gcggcg ccatcttcat ~atctgcaac tacaa~cctc cgggcaa cta tgtggggcag 
c g ccct: 
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minata''ubiquitin-conjugating enzyme mRNA, ·partial eds 

297 bp mRNA linear PLN 16-0CT-

a cuminata ubiquitin-conjugating enzyme mRNA, partial eds. 
067 

GI:49616938 

Streptophyta; Embryophyta; 

:~~- ~tophyta; Magnoliophyta; Liliopsida; Zingiberales; Musaceae; 

297) 
~~~~:, R ., Trivedi,P.K. and Nath,P. 

~:-. ·_ e. e-induced ripening in banana evokes expression of defense 
,-= - =ress related genes in fruit tissue 
- .:=.::.::.rvest Biol. Technol. 46 (2), 136-143 (2007) 

_ases 1 to 297) 
· -~ - : , R. , Trivedi,P.K. and Nath,P . 

Submission 
ed (14-JUN-2004) Plant Gene Expression Lab, National 

: 

· a l Research Institute, Rana Pratap Marg, Lucknow, UP 

= ~t:= g 
t ---

Location/Qualifiers 
l. . 297 
/ organism="Musa acuminata" 
/ mol_type="mRNA" 
/ cultivar="Harichaal" 
/ db_xref="taxon:4641" 
/ tissue_type="ripening fruit" 
<l. .160 
/ codon_start=2 
/ product="ubiquitin-conjugating enzyme" 
/ protein_id="AAT67249.l" 
/ db_xrei:="GI:49616939" 

PAARVQKPLDDRFLTWAAIWLVVAILLLLVKKFLKSNS 
FAGYMGSL" 

caccagaggc ctgctgctag agttcagaag cccttggatg 
gccatctggt tggtggttgc tattttgctc ctcttagtga 
tcatttgctg gatatatggg tagcttgtaa ataaaaaaaa 
aaattgtgtt ggatctacat gttagagaaa gctcgtctgc 
atgtcgattc ttgttcacag tctgtgtcaa tatgattttc 

atcgttttct 
agaagttttt 
atgaagtttg 
tcattgatta 
tactggt 

UNIVERSITAS MEDAN AREA 



. . 

IQISFNYNYGPAGRAIGSDLLNNPDLVATDATISFKTALWFWMTPQSPKPSCHDVITG 
. · ·: · .. . 

RWTPSNADRAAGRLPGYGVTTNI INGGLECGKGSDARVADRIGFYKRYCDLL'G\TSYGD 
NLDCYNQSPFT" 

misc feature 25 .. 93 ; > . '. :. ·. 

/gerie~"Endothitl~ 
. . . ' . 

/note="putative chitin r~cognition site; binding site" 
misc feature 403 .. 435 

/gene="EndoChitl" ··:· . 

/note="putative chitin recognition site; binding site" 
ORIGIN 

1 ggcacgaggc gcaacgacgc agcc tgcccc ggcaagggct tctacacgta caacgccttc 
61 atcgccgccg ccaactcctt cagcgggttc gggacgaccg gcgacgacgc cacgaagaag 

121 agggagatcg cggctttctt ggcgcagacg tctcacgaga cgacaggtgg gtgggcgacg 
181 gcgcccgatg gtccgtacgc gtggggttac tgcttcgtcc aggaacagaa ccccccatcg 
241 gactactgcg tcgccagctc gcagtggccg tgcgctgcag gcaagaagta ctacggccga 
301 ggccccatcc aaatctcatt caactacaac tacgggccgg ccgggagagc catcggctcc 
361 gacctgctca acaacccaga cctggtggcc accgacgcga ccatctcgtt caagacggct 
421 ctgtggttct ggatgactcc tcagtcgccc aagccgtcgt gccacgacgt gataaccggg 
481 aggtggacgc catccaacgc cgaccgggcg gccggaaggc ttccgggcta cggtgtcacc 
541 accaacatca tcaatggagg gttggagtgc gggaaagggt ccgatgccag ggtggcggat 
601 aggatcggct tctacaagag gtac tgcgac ttgctggggg tgagctacgg agacaacttg 

t 
661 gactgctaca accagagtcc ctttacttag tccgatacta ctgtgacgaa tccatgtaat . 
721 aacgcaataa acgctactgc tgagatagcg actccgtgag ttgattgtag aagttgcgga 
781 ggaaatcttc aataaaagct aagctgaaca agttcatggc ccaaaaaaaa aaaaaaaaaa 

\ 841 aaaaaaaaaa aaaaaaaaaa aa 

·'' '~ : 
II 

t1 
' 
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1· J:n.~::: ?i .r 

.. 
(-,:: .. F-; ~~ .... _,~ ::.~1 ~:.~·-a_ - ~;.' cc::-l:_n.ut.a. ·. clone RadJtaJ. ·? (.·;;:.: 1:~ :, ~- _: ,~~sor1 i :)~t :{~~r~. =., 

Io.? 399-? 49 ~ s:.· I ::·, j~-~ 

~:iN l>-'?39·9:>49 .1 GI: 15529486 

Muse. c1.cuminata 
Musa acuminata 
Eukaryota; Viridiplantae; Streptop!ry t a ; Embryophyta; 

: ::.:~eophyta; 

_: -:-:--: r.;;- CE 
· ::-:-.r::ORS 

-
-

Spermatophyta; Ma gno liophyta; Liliopsida; Zingiberales; Musaceae; 
Musa; Eumusa . 
1 (bases 1 to 685) 
Valarik,M., Simkova,H . , Hribova,E., Sa f a r,J . , Do l e zelova ,M. and 
Doleze l,J. 
I sc lation, characte riz a tion and chromos ome localization of 
r e p e titiv e DNA s e que n ces in bananas (Musa spp. ) 
Chromo s o me Res. 10 (2 ), 89 -1 00 (2 00 2 ) 
11 5939 38 
2 (ba s es 1 t o 6 85) 
Valarik, M. , S imkova, H. , Hribova , E. , Sa f a r, J. , Do l e z e l ova, M. a nd 
Do l e z e l,J. 
Di rect Submission 
Submi t t ed (1 6 - JUL-2 00 1 ) La bora tory of Mo l ecular Cy t ogene t i c s a nd 
Cytome try , Inst i tut e of Experime n tal Botany , Soko l ovska 6, 

7 72 0 0 , Czech Re public 
Locatio n /Qua lifie r s 
1 . . 68 5 

cgaacagccg 
agca ttgcca 
g t caaagtga 
aagg t a g c ca 

c ccac tgtc 

/ organi s m="Mu s a acuminata" 
/ mol type ="genomi c DNA" 
/ cultiv ar="Pi sang Mas" 
/db_xref="taxon:4 641" 
/ clone="Radkal" 
<l . . >685 
/product="26S ribosoma l RNA" 

actcagca ac tggtacggac aaggggaa tc 
tggtccccgc gga tgc tcac gcaa tgtgat 
agaa attcaa ccaag cgcgg gtaaacggcg 
aatgc ctcg t catc taa tta gtgacgc gca 
cctg t ctact a tcca gc gaa accacagacc 

cgactgttta attaaaacaa 
ttctg cccag tgctctgaa t 
ggagtcacta tgactctctt 
tgaagtggga tta acgagat 
a a agggaa cg ggc tttggca 

_ gaatcagcgg gggaa agaag a ccc t g ttga gcttgactct agtcc gac tt tgt gaa atga 
ct tgagaggt g tagga t aag tgggagccgg ttcgccggcg gaagtgaa at a ccactactt 

taacgttat tttacttat t c cgtgagtc g gagg c ggggc c c ggcccctc ct t ttggacc 
caaggcccgc ctag cgggc c ga t ccgggcg gaagacat t g tcaggtgggg agtt t ggctg 
gggcggcaca t c t gtta aaa gata acgcag g tg tcctaag a tgagc tcaa c ga gaacaga 

- aa c cgtg t ggaacaaaag g g t aaa agct cgtttgattc tgat t tccag tac ga a t acg 
aaccgtgaa a gcgtggccta tcgat 
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• 

Musa acuminata 18S small subunit ribosomal RNA gene, complete 
sequence 

- s 
:..; B 

AF069226 1742 bp DNA linear PLN 26 -JUL -

: ~::::! ITION Musa acuminata 185 small subunit ribosoma l RNA gene, complete 
sequence. 

.:::BSSION 
ON 
RDS 

AF069226 
AF069226.l GI:3342039 

E Musa acuminata 
-.ll.NISM Musa acuminata 

Eukaryota; Viridiplantae; Streptophyta; Embryophyta; 
~~=-~ eophyta; 

Spermatophyta; Magnoliophyta; Liliopsida; Zingiberales; Musaceae; 
Musa; Eumusa. 

CE 1 (bases 1 to 1742) 

. 

Hershkovitz,M., Hahn,W.J. and Zimmer,E.A. 
Ribosomal DNA sequences and plant systematics 
Un:rublished 
2 (bases 1 to 1742) 
Hahn,W.J. 
Direct Submission 
Submitted (01 -JUN -1998) CERC , Columbia University, 12 00 Amsterdam 
Ave. , New York, NY 1 002 7, US A 

Location/Qu a li f i ers 
ce 1 .. 1742 

catatgcttg 
aaactgcgaa 
aaccgtagta 
ittattagata 
acggatcgca 

atggtagg 

/ organism="Musa acuminata" 
/ mol type="genomic DNA" 
/spec imen_voucher="US Bot. Gard. s . n.,US" 
/ db_xref="taxon:4641" 
1 .. 1742 
/ product="18S small subunit ribosomal RNA" 

tctcanagat taagccatgc atgtgtaagt atgaactatt 
tggctcatta aatcagttat agtttgtttg atggtacgtg 
attctagagc taatacgtgc aacaaacccc gacttccgga 
aaaggctgac gcgggctttg ctcgctgctc cgatgattca 
cggccctcgt gccggcgacg catcattcaa atttctgccc 
atagggccct accatggtgg tgacgggtga cggagaatta 
agcctgagaa acggctacca catccaagga aggcagcagg 
gacacgggga ggtagtgaca ataaataaca ataccgggct 
atgagtacaa tctaaatccc ttaacgagga tccattggag 
ccgcggcaat t ccagctcca atagygtata tttaagttgt 
ttggactttg ggacgggtcg gtcggtccgc ctcgcggtgt 
tctgtcggcg atgcgtgcc t ggccttaact ggccgggtcg 
tgaagaaatt agagtgctca aagcaagccc acgctctgga 
tcacaggatt tcggtcctat tgtgttggcc t tcgggatcg 
agtcgggggc attcgtattt catagtcaga ggtgaaattc 
ccactgcgaa agcatttgcc aaggatgttt t c attaatca 
gaagacgatc agataccgtc ctagtctcaa ccataaacga 
atgttgc . t aggactccg cyggcacct t atgagaaatc 

tcagactgtg 
ctactcggat 
agggatgcat 
tgataactcg 
tatcaacttt 
gggttcgatt 
cgcgcaaatt 
cttcgagtct 
ggcaagtctg 
tgcagttaaa 
gcaccggtcg 
tgcctccggc 
tacattagca 
gagtaatgat 
ttgga tttat 
agaacgaaag 
tgccgaccag 
aaagtctttg 
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1081 ggttccgggg ggagtatggt cgcaaggctg aaacttaaag gaattgacgg aagggcacca 
1141 ccaggagtgg agcctgcggc ttaatttgac tcaacacggg gaaacttacc aggtccagac 
12 01 atagyaagga t t gacagact gagagctctt tcttgattct atgggtggtg gtgcatggcc 
1261 gttcttagtt ggtggagcga tttgtctggt taattccgat aacgaacgag acctcagcct 
1321 gctaactagc tacgcggagg catccctccg cggtcagctt cttagaggga ctatggccgt 
13 81 ttagggcacg gaagt ttgag gcaataacag g tctgtgatg cccttagatg ttctgggccg 
1441 cacgcgcgct acactgat gt attcaacgag tctatagcct tggccgacag gcccgggtaa 
1501 tctttgaaaa tttcatcgtg atggggatag atcattgcaa ttgttggtct tcaacgagga 
1 56 1 attcctagta agcgcgagtc atcagctcgc gttgac t acg tccctgccct ttgtacacac 
1621 cgcccgtcgc tcctaccgat tgaatggtcc gg t gaagtgt tcggatcgag gcgacggggg 
16 81 cggttcgccg cccgcgacgt cgcgagaagt ccactgaacc ttatcattt'a gaggaaggag 

74 1 ag 
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1. Musa acuminata catalase 2 (Cat2) mRNA, complete eds 

>gil 157418809lgblEU139298.1 I Musa acuminata catalase 2 (Cat2) mRNA, complete eds 

~TGGATCCTTACAAGTTCCGTCCCTCGAGCTCCTTCGACACCAACTTTACCACCACCAACGCTGGTGCGC 

CCGTATGGAACGATGACCAGGCCCTCACCGTGGGATCCAGAGGACCCATCCTCCTTGAGGACTACCATCT 
TCGAAAAGATCGCTCACTTCGCCCGGGAGCGCATACCGGAGCGCGTCGTCCATGCCCGAGGCGCGAGC 

~ CA.~GGGCTTCTTCGAGTGCACTCATGATGTCACTCACCTCACCTGCGCCGACTTCCTCCGGGCGCCCG 

CGTCCAGACGCCGATCATCCTCCGCTTCTCCACCGTCATCCACGAGCGTGGCAGCCCTGAAACCATCAG 
__ cccccGCGGGTTCGCCGTCA.~GTTCTACACCCGAGAGGGAAACTGGGATCTGCTGGGGAACAACTTC 
CGTGTTCTTCATCCGCGACGGCATCAAGTTCCCGGACGTGATCCACGCCTTCAAGCCAAACCCCAAGT 
CACGTCCAGGAGTACTGGAGGGTGTTCGACTTCCTCTCGCACCACCCCGAGAGCCTCCACACCTTCTT 
=ccTCTTCGACGACGTGGGCGTCCCGTCCGACTACCGCCACATGGAAGGCTTCGGCGTCAACACCTAC 

~ C TCGTCAGCAAGGAAGGGAAGGTCAACTACGTGAAGTTCCACTGGAAGCCCACGTGTGGAGTCAAGT 
GCTGGAAGACGAAGCGATCGTGGTGGGCGGCAAGAACCACAGCCACGCCACCCAGGATCTGTACGA 

__ CCAT·TGCCGCCGGAAACT ACCCGGAGTGGAAGCTCTTCGTTCAAGTCATGGATCCGGAT ACCGAGGAC 
CGACTTCGACCCGCTCGATGACACCAAGACATGGCCCGAAGACCTTCTGCCGCTGCAGCCGGTGG 

- ;Ai GCTGGTCTTGAACCGCAACATCGACAACTTCTTCTCGGAGAACGAGCAGCTAGCGTTCGGCCCGGG 
- . GTGGTGCCCGGCATCTACTACTCCGACGACAAGATGCTTCAGTGCAGGGTGTTCGCCTATGGCGAC 

GCGGTATCGGCTCGGCCCGAACTACCTGACGCTCCCGGTGP.ACGCGCCCAAGTGCGCTCACCACA 
-J! __ CACTACGATGGACTGATGAACGTCATGCACAGGGACGAGGAGGTCGATTACTTCCCTTCAAGGCA 

- ___ CCCTCCGTCATGCAGAGAGATTCCCCATTCCAA.~TCGTGTCGTCACTGGCAAGCGTGAGAAGAAT 
CCCAAGCAAAACGATTTCAAGCA.~CCCGGAGAGCGTTACCGTTCCTGGGCACCTGATAGGCAP.G 

TCGTCCGCCGTTGGGCCGAGCA.~TTAGCACACCCAAAGGTCAGCTATGAGCTCCGCAGCATCTG 

GTTCCTGTCGAAGTGCGACACATCGC TGGGACAGAAGGTGGCGAATCGCCTCAACATGAGAGCA 
GA 

GGCGTCAACACCTACACCTT 
TCGTAACGGTCCT CGGTATC 

Tm: 60 
Tm: 60 

'. ,, 31 aieuminata clone 1-158 pectin acetyles terase precursor, mH..I~A, partial eds 

0 61 lgblDQ531615 .1 j Musa acuminata clone 1-158 pectin acetylesterase 
- mRNA, partial eds 

CCGAGTTGGAGGCTGCCTACTATGGGGCTGGGGGCGGCAGTCCCCCTCTGCTTGTGGGTC 
-...-.,-~·~~~- CC.~TCTGCGGCAGCTAAGGGTGCTGTATGTTTGGATGGGAGCTTACCCGGTTACCACTT 

ATGGATCTGAAGCGAATAGTTGGGTTGTCAATTTAGAGGGAGGAGGCTGGTGCAATGAC 
:-_.,_ G GTTTACCGAAAGAGAAGT CACCATGGTTCATCCTACTTCATGGAGAAGCAGTTACAAT 

- -~~.S:. ACTCAGTGACAAACCTGATGAAAATCCT GATTTCTATAACTGGAACAGAGTCAAGATTCG 
---~r~-~-r-~_GGTGCATCATTTCTAGGTGAAGGATATAACAAGGCTGCAGGCCTTTATTTTCGAGGGCAG 

-:-: ~GGCTGCTATGGAAGAACTGATGTCAA.~TGGAATGCATTATGCCAACCAGGCTCTCCTTT 
.- -~ _ GCTGGTGGTCTGGCGACCATAC.~CACTGTGATGAATTTCGAGCATTATTTCCAAGAAA 

_____ .AGTGCCTTGCTGATGCTGGCATGTTTCTTGATGTTGTTGATGTAGCTGGTGGTCACACC 
_...._~~--- --C TCGGAGGTGTAGTAAG CT TGCAGGG TGCCTG 

Tm : 60 
Tm: 60 
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3. Musa acuminata pathogenesis-related protein 1 (PRl) mRNA, partial eds 

>gil 158983038lgblEF055881.2I Musa acuminata pathogenesis-related protein 1 (PRl) 
roRNA, partial eds 

AGGTCCTCAAACTCAGCTTTGGCTATGCTCTCCGCCGTGGCTCTTGCCATGGCATGCACCGGTATCC 
CCCAGAACTCGCCCCAGGACTTCGTGAGCCCCCACAACGCCGC CCGCGCCGCCGTCGGCGTGGGCCC 
GTCGTGGGACAACACCGTCGCGGC GTACGCCCAGAACTACGCCAACCAGCGGGCGGCCGACTGCCAG 
GTGCACTCCGGTGGGCCGTACGGCGAGAACATCTTCTGGGGCTCCGGCCGCGACTACACGGCGGCAG 
CCGTCAACGCCTGGGTCTCCGAGAAGCAGTACTACGACTACAACAGCAACACGTGCGCCCCTAACAA 

~- 1 GTGCGGCCACTACACGCAGGTGG~GTGGCGTTCGTCCACGGCCATCGGCTGCGGCCGTGTGCGCTGC 

~~ _ GCGGCGCCATCTTCATCATCTGCAACTACAAACCTCCGGGCAACTATG TGGGGCAGCGCCCT 

: -_ -F: CAGCTTTGGCTATGCTCTCC 
- R: CAGAAGATGTTCTCGCCGTA 

Tm: 60 
Tm: 60 

-t 1usa aeuminata endochitinase (EndoC!iitl) mRNA, pariial eds 

::c.I 5705987:1-690 Musa acuminata endochitinase (EndoChitl) mRNA, partial eds 

-- CGAGG CGCAACGACGCAGCC TGCCCCGGCAAGGGCTTCTACACGTACAACGCCT TCATCGCCGCCG 
- "'-~C CCTTCAGCGGGTTCGGGACGACCGGCGACGACGCCACGA.~GAAGAGGGAGATCGCGGCTTTCTT 

- GCAGACGTCTCACGAGACGACAGGTGGGT GG GCGACGGCGCCCGATGGTCCG TACGCGTGGGGTTAC 
_ CGTCCAGGAACAGAACCCCCCATCGGACTACTGCGTCGCCAGCTCGCAGTGGCCGTGCGCTGCAG 

~-- _ GTACTACGGCCGAGGCCCCATCCAAATCTCATTCAACTACAACTACGGGCCGGCCGGGAGAGC 
:-CGGCTCCGACCTGCTCAACA.~CCCAGACCTGGTGGCCACCGACGCGACCATCTCGTTCAAGACGGCT 

TTCTGGP..TGACTCCTCAGTCGCCCAAGCCGT CGTGCCACGACGTGATAACCGGGJl.GGTGGACGC 
AACGCCGACCGGGCGGCCGGAAGG CT TCCGGGCTACGGTGTCACCACCAACATCATCAATGGAGG 
.GTGCGGGAAAGGGTCCGATGCCAGGGTGGCGGATAGGATCGGCTTCTACAAGAGGTACTGCGAC 

_ GGGGTGAGCTACGGAGACAACTTGGACTGCTACAACCAGAGTCCCTTTACT TAG 

,___,,,._.,_:_ t 1 - F : GCTTCGTCCAGGAACAGAAC 
~---~~ ... it l - R: ACCAGGTCTGG GT TGTTGAG 

Tm: 60 
Tm : 60 

s ize : 1 75 

a a cuminata ubiquitin-conjugating enzyme mRNA, partial eds 

.... ... i ,6938:1-160 Musa acuminata ubiquitin-conjugating enzyme mRNA, partial eds 

CTGCACCAGAGGCCTGCTGCTAGAGTTCAGAAGCCCTTGGATGATCGTT TTCTCACTTGGGCT 
GGTTGGTGGT TGCTATTT TGC TCCTCTTAGTGAAGAAGTTT TTGAAATCTAATTCATTTGCTG 

- GGGTAGCTTG TAA 

CGTGAGCTGCACCAGAGG 
C V\GCTACCCATATATCCAGCA 

s i ze : 156 

Tm: 60 
Tm: 60 

2 
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6. Musa acuminata clone Radka1 26S ribosomal RNA, partial sequence 

>Musa acuminata clone Radkal 26S ribosomal RNA, partial sequence 
(AF399949) 

_ cgaacagccg actcagcaac tggtacggac aaggggaatc cgactgttta attaaaacaa 
61 agcattgcca tggtccccgc ggatgctcac gcaatgtgat ttctgcccag 

-gctctgaat 
1 2 1 gtcaaagtga agaaattcaa ccaagcgcgg gtaaacggcg ggagtcacta 

~gactctctt 

18 1 aaggtagcca aatgcctcgt catctaatta gtgacgcgca tgaagtggga 
-taacgagat 

241 tcccactgtc cctgtctact 
ctt tggca 

301 gaatcagcgg gggaaagaag 
::Jtgaaatga 

361 cttgagaggt gtaggataag 
::o c _actactt 

421 ttaacgttat tttacttatt 
~ ttggacc 

481 caaggcccgc ctagcgggcc 

-· ttggctg 
541 gggcggcaca tctgttaaaa 

J a aacaga 
601 aatctcgtgt ggaacaaaag 

::ac Jaa tacg 
661 aaccgtgaaa gcgtggccta 

-E~rR A- F : ctcagcaactggtacggaca 
6S r R A- R: atgacgaggcat ttggctac 
~oduct size : 192 

atccagcgaa 

accctgttga 

tgggagccgg 

ccgtgagtcg 

gatccgggcg 

gat.Jacgcag 

ggt.Jaaagct 

tcgat 

Tm : 60 
Tm : 60 

accacagacc aaagggaacg 

gcttgactct agtccgactt 

ttcgccggcg gaagtgaaat 

gaggcggggc ccggcccctc 

gaagacattg t c aggtgggg 

gtgtcctaag atgagctcaa 

cgtttgattc tgatttccag 

- Musa acuminata 18S small subunit ribosomal RNA gene, complete 
sequence 

a acuminata 18S small subunit ribosomal RNA gene, complete sequence 
69226) 

gcttg tctcanagat t aagcca tgc atgtgtaagt atgaactatt tcagactgtg 
6 1 aaactgcgaa tggctcatta a atcagt tat agtttgtttg atggtacgtg 
gat 
21 aaccgtagta attctagagc t aa tacgtgc aacaaacccc gacttccgga 

aaaggctgac gcgggctttg c t cgctgct c cgatgatt ca 
cg 

2 _1 acggatcgca cggccctcgt gcc ggcgacg catcat t caa a ttt c tgccc 
cttt 
30 1 cgatggtagg a tagggccct accatggtgg tgacgggtga c ggagaatta 
att 

36 1 ccggagaggg agcctgagaa a cggctacca catccaagga aggcagcagg 
att 

3 
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421 acccaatcct gacacgggga ggtagtgaca ataa a t a aca at a c c gggct 
c ttcgagtct 

481 ggtaattgga a t gagta c aa tctaaat c c c ttaacg a gga tccattggag 
, caagtctg 

541 gtgccagcag ccgcggcaat tcc agc t c c a atagygtata t tt a a g ttgt 
:: , c agttaaa 

601 aagctcgtag ttggactttg ggacggg t c g gtcg gt c cgc c t c gcggtgt 
a c cggtcg 

661 tcccatccct tctgtcggcg atgcgtgcct ggcc t ta act g gccg g gtcg 
- cctccggc 

721 gctgt t actt tgaagaaat t a ga gtgct c a aagcaagccc acgc t c tgga 
- cattagca 

78 1 tgggat a aca tcacagga tt tcgg tcct at tgtgttggcc ttcggga t cg 
- g aatgat 

841 taagagggac agtcgggggc attcgta t tt ca tag t caga ggtga a attc 
::.t:ggatttat 

901 g a aagacgaa ccactgcga a a gca tttgcc aagga t g t t t tcat t aat c a 
:o:-acgaaag 

961 ttgggggctc gaagacga t c aga t acr::gtc c tagtctcaa c c ataaacga 
ccg a c cag 

1021 ggatcrgcgg atgttgcty t t ag gactccg cyggc acctt a t gagaaatc 
::E a t ctt t g 

1081 ggttccgggg ggagtatggt c g c aaggctg a aact t a a ag gaattgacg g 

- c a eca 
1141 c c aggagtgg a g cc t gcggc ttaatttgac tcaacacggg gaaac t t acc 

~;;r:: ca g a c 
120 1 ata g yaagga ttga c agact gagag c t ctt t c t tgattct atgggtggtg 

- :::atggcc -
126 1 gt t ct t a gt t ggtggagcga tttgtctggt taattcc gat aacgaacgag 

- t agcc t 
13 21 gc t aactagc tacgcggagg catccctccg cgg tca gctt cttagaggga 

t gee g t 
1381 t tag ggc a cg gaagtttgag gcaataa c ag gtctgtgatg cccttagatg 
ggccg 
1 4 4 1 c a c gcg c g c t acac tgatgt att c aacgag tc t atagcct tggccgacag 

- c g g t aa . -
150 1 t c tttgaaaa tttcatcgtg atgggga tag a t c at t gcaa t t g tt ggtct 

·:aacgagga 
56 1 attcctagta a gcgcgagtc atcagc t c g c g t t ga c tacg t ccct g c cct 

aca cac 
1621 cgcccgtcgc tcc tac c::gat tga atggt c c ggtga agtg t tcgg at c gag 

:: _acgg g g g 
68 1 cggttcgccg cccgcgacgt cgcgagaa g t c c a ct gaacc t t a tca ttta 

- F: aaacggctacc acatccaag Tm: 60 
- R: cc t c caatgga t cct c gtt a Tm : 60 

s iz e : 15 3 

- a lase -F : GGCGTCAACACCTACACCTT Tm : 60 

4 

UNIVERSITAS MEDAN AREA 



2 . 

3 . 

Catalase-R: TCGTAACGGTCCTCGGTATC 
Product size: 233 

Pectin-F: CAGGCTCTCCTTTCTGGATG 
Pectin-R: TCCGAAGAAGGATCTCATGG 
Produc t size: 171 

PRl-F: CAGCTTTGGCTATGCTCTCC Tm: 
PRl-R: CAGAAGATGTTCTCGCCGTA Tm: 
Product size: 235 

EndoChitl-F: GCTTCGTCCAGGAACAGAAC 
EndoChitl-R: ACCAGGTCTGGGTTGTTGAG 
Product s iz e : 175 

Tm: 60 

Tm: 60 
Tm: 60 

60 
60 

Tm: 60 
Tm: 60 

Ub i-F: CGTGAGCTGCACCAGAGG 
Ubi-R: CAAGCTACCCATATATCCAGCA 
Product s ize: 156 

Tm: 60 
Tm: 60 

26S rRNA-F: ctcagcaactggtacggaca 
26SrRNA-R: atgacgaggcatttggctac 
Product size : 192 

Tm: 60 
Tm : 60 

. lBSrRNA-F: aaacggctaccacatccaag Tm: 60 
lBSrRNA-R: cctccaatggatcctcgtta Tm: 60 
Product size: 153 

rimers for order: 

a~a lase - F: GGCGTCAACACCTACACCTT 
-3~alase -R: TCGTAACGGTCCTCGGTATC 

__ tin-F: CAGGCTCTCCTTTCTGGATG 
t i n-R: TCCGAAGAAGGATCTCATGG 

- F : CAGCTTTGGCTATGCTCTCC 
--_- R: CAGAAGATGTTCTCGCCGTA 

oChit l-F: GCTTCGTCCAGGAACAGAAC 
oChit l-R: ACCAGGTCTGGGTTGTTGAG 

CGTGAGCTGCACCAGAGG 
CAAGCTACCCATATATCCAGCA 

A-F: ctcagcaactggtacggaca 
A-R : atgacgaggcatttggctac 

A-F: aaacggctaccacat ccaag 
A- R: cctccaatggatcctcgtta 

5 
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Pemesanan 7 parr pnmer ke NCBI Perolehan pesanan memerlukan waktu 3 hari. 
company. 

D LAPORAN KEGIA TAN SANDWICH MINGGU 5 7 Des - 13 Des 2009 
I 

Persiapan bahan dan alat : 
media tanam plantlet pisang yaitu 
:vermiculate dan pasir perbandingan 
(2: 1, v/v , sterilisasi di autoclave. 

Tersedia media vermiculite:pasir sebanyak 4 k 
( dalam kondisi steril). 

.1 

· bar 1 . Media tanaman pisang cv.saba (vermiculite:pasir (2: I v/v) 

•:• Pembuatan media Murashige Perakaran 12 plantlet pisang cv.Saba 
Koog (MS) dan perakaran plantlet 

.'1. 

pisang kultivar Saba (Gambar 2) 

::,.,troduksi mikoriza pada plantlet pisang 
.: ri. .Saba dengan perlakuan: FMA (+), 

. trol (tanpa FMA), 7 Ulangan. 

i 
' 
·; . 

Perlakuan sebanyak 14 container plantlet pisang . 
cv. Saba ditempatkan di rumah kaca (Research 
Green house, USU, dengan kondisi: cahaya , 
sian malam 12/12 am ada 30/28°C intensitas ;~ 

1 

·>i 
·~ 
"1! 
t~ 
,t~l 
f~i 
iti 
~I 
~ 
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dan RH ..i 

. . 
. Tanaman pisangyang diintroduksi dengan FMA (A) dan kontrol (-FMA) (B). 

·-
D LAl'ORAN KEG IA TAN SANDWICH MINGGU 6 (14 Des - 21 Des 2009) I 

i Kegiatan yang dilakukan Hasil yang dicapai 
Pengamatan tanaman p1sang: tinggi Kondisi tanaman dan pertumbuhan tar..ama -
tanaman (cm) dan jumlah daun. p1sang dengan aplikasi FMA lebih bail.~ 
Pengukuran dilakukan setiap 2 minggu. dibandingkan kontrol. Tinggi dan jumlah <law~ 

dan kondisi perakaran dapat dilihat pada Tabel :_ 
dan Gambar. 

Perlakuan Ulangan Panjang Rata-rata 
akar (cm) (cm) 

Kontrol 2 20.5 I 
4 I 0.5 28 .6 .. 
6 26.0 

G.clarum 2 21.5 I 

i1,ll 
4 19.5 19.0 ·. 

6 37.5 

_i 

r 4 . Pertumbuhan tanaman pisang cv. Saba pada umur 20 hari setelah tanam (hst). 

--~:-:-:--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-:" 

1·.:'i; 
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: t. 

1 -, • 

bar 5 . Perak:aran tanaman pisang umur 20 hst. A + FMA; B. Kontrol (-FMA) 

LAPORAN KEGIATAN SANDWICH MINGGU 7 22- 29 Des 2009 
Kegiatan yang dilakukan Hasil yang dicapai 
Liburan hari Natal dan Tahun Baru 2010 Libur akademis. 

~~~---'--~~~~~~~~~~~~~~~~~ 

LAPORAN KEGIATAN SANDWICH MINGGU 8 29 Des - 3 Jan 2010 
dilakukan 

pertumbuhan dan 
tanaman pisang di rumah 

kegiatan perkuliahan engikuti 
Propagation 

griculture 
dan seminar mingguan di 

Faculty. USU dengan 
. ahasiswa S 1. 

Kondisi pertumbuhan tanaman pisang tampak 
berbeda antara introduksi FMA ( +FMA) dengan. 
kontrol (-FMA). 
Berhasil diikuti sebanyak 7 kali tatap muka 
hingga akhir semester. 

Berhasil diikuti 6 kali pertemuan semmar di 
A riculture Facul . USU 
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J ., 
il 

.--~,,-~~~~~~~~~~~~~~~~~~~~~~~~-Tf ~...._..,_~~~l 
D 'LAPORAN KEGIATAN SANDWICH MINGGU 9 4 Jan-11 Jan :i 

1 Hasil an dica ai 
Pengamatan kolonisasi FMA pada Tingkat kolonisasi FMA 
perakaran tanaman pisang umur 30 hst, cv. Saba umur 30 hst (Tabel 2 ·"W-'~"'.H-';t ~FW'+' 
menggunakan metode Joseph 
She ard from S lvia (1994). 
T b 12 K I · FMA d I ak tan isang cv.Saba umur 30 hst a e o omsas1 aam ar amanp 

Perlakuan Ulangan Kolonisasi akar (%) 
G.clarum 3 39.29 

5 25.93 
7 29.41 

Kontrol 3 0.00 
5 0.00 
7 0.00 

Gambar 6. Struktur kolonisasi G.clarum pada tanaman pisang cv.Saba. 
A.Arbuskular, hi.hifa internal dan v.vesicular 

Ekstraksi DNA akar dan daun tanaman 

I 

I 

\ 
I 

pisang urnur 45 hsa menggunakan metode Diperoleh konsentrasi DNA akar dan darn' 
Michiels et al (2003). tanaman pisang (Tabel 3) 

Analisis data Tabel 2. Konsentrasi DNA akar tanaman pisan~ 
cv. Saba umur 30 hst 

Perbl.-uan Ulangan 

G.clarum 3 
5 
7 

Kontrol 3 
5 
7 

Konsentrasi DNA 
(n ul) 

181.90 
180.89 
179.60 
123.60 
121 .56 
124.50 
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D LAPORAN KEGIATAN SANDWICH MINGGU 10 (12 Jan -19 Jan 2010) 
1 Kegiatan yang Hasil yang dicapai 

dilakukan 
Ekstraksi RNA akar dan Diperoleh konsentrasi DNA akar dan daun tanaman pisang (Tabe 

' daun tanaman p1sang 4) 
umur 45 hsa 
menggunakan reagent Tabel 4. Konsentrasi RNA tanaman pisang cv.Saba umur 45 hst 
Trizon (Invitrogen) Perlakuan . Jaringan Konsentrasi RNA Nilai 260/280 
menurut instruksi tanaman 
pabrik. Kontrol Daun 220.5 2.13 

Akar 282.4 2.12 
Analisis data G.clarum Daun 267.8 2.12 

Alcar 286.1 2.11 
cDNA Synthesis 

Sintesis cDNA akar dan 
Diperoleh konsentrasi cDNA akar dan daun tanaman ptsan! 

daun tanaman p1sang 
(Tabel 5). 

umur 45 hsa menurut Perlakuan Jaringan Konsentrasi cDNA Nilai 260/280 
instruksi pabrik tanaman 

Kontrol Daun 287.3 1.82 
Analysis data Alcar 370.7 1.82 

G.clanon Daun 350.9 1.82 
Alcar 359.6 1.82 

Tabel 5. Konsentrasi RNA tanaman pisang cv.Saba umur 45 hst 

LAPORAN KEG IA TAN SANDWICH MINGGU ll (19 Jan- 26 Jan 2010) 
Kegiatan yang Hasil yang dicapai 
dilakukan 
qRT-PCR Berhasil dilakukan di Laboratorium Biosystem Technologi. 
Kuantifikas(. gen-gen Building. USU. 
ketahanan ( 6 gen dan 
house keeping gen ( 18 S 
rRNA) menggunakan 
alat RT-PCR Machine : 
Opticon 2 (MJ 
Research) 

I 

Analysis data Kuantifikasi relatif menggunakan metode Cr komparatif. Nilai 
yang diperoleh dibandingkan dengan nilai yang diekspresikan 1 

house keeping gen (18S rRNA). 
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Tabel 6. Hasil q RT-PCR gene ketahanan tanaman pisang cv.Saba setelah diinduksi deng: 
G.clarum dan kontrol. 

Well Dye Type Label C(T) Quantity 

Al Run l:SBGI Sample Csl 34.918 I 

A2 Run l:SBGl Sample Csl 17.631 1 

A3 Run l:SBGI Sample Csl 37.709 1 

A4 Run l:SBGl Sample Tsl 39.56 I 

A5 Run l:SBGl Sample Tsl None NIA 
A6 Run l:SBGl Sample Tsl 27.255 I 

A7 Run l:SBGI Sample Cs2 None NIA 
A8 Run l:SBGI Sample Cs2 39.05 I 

A9 Run l:SBGl Sample Cs2 None NIA 
AlO Run l:SBGI Sample Ts2 31.662 I 

All Run l:SBGl Sample Ts2 30.773 1 

A12 Run l:SBGI Sample Ts2 24.161 1 

Bl Run l:SBGI Sample Cs3 None NIA 
B2 Run l:SBGl Sam pie Cs3 28.838 1 

83 Run l:SBGl Sample Cs3 None NIA 
B4 Ru..1 l:SBGI Sample Ts3 39.999 1 

B5 Run l:SBGI Sample Ts3 33.607 1 

B6 Run l:SBGl Sample Ts3 36.817 I 

B7 Run l:SBGI Sample Cs4 20.341 1 

BS Run l:SBGI Sample Cs4 20.23 1 

B9 Run l:SBGl Sample Cs4 26.363 1 

BIO Run l:SBGI Sample Ts4 23.313 l 

Bll Run l:SBGl Sample Ts4 25.211 1 

B12 Run l:SBGl S'.lIIlple Ts4 23.198 1 

Cl Run l:SBGl Sample Cs5 38.127 1 

C2 Run l:SBGl Sample Cs5 34.407 1 

C3 Run l:SBGl Sample Cs5 35.311 1 

C4 Run l:SBGl Sample Ts5 31.02 1 

cs Run l:SBGl Sample Ts5 30.035 1 

C6 Run l:SBGl Sample Ts5 23.255 1 

C7 Run l:SBGl Sample Cs6 10.456 1 

cs Run l:SBGl Sample Cs6 13.11 1 

· 9 Run l:SBGl Sample Cs6 14.131 1 

C lO Run l:SBGl Sample Ts6 12.919 1 

Cll Run l:SBGl Sample Ts6 13.242 1 

Run l:SBGl Sample Ts6 14.997 1 

Run l:SBGI Standard Cs7 19.733 0 

Run 1 :SBGl Standard Cs7 19.955 0 

Run 1 :SBGl Standard Cs7 19.62 0 

Run l:SBGl Standard Ts7 17.688 0 

Run l:SBGl Standard Ts7 18.213 0 

J6 Run l:SBGl Standard Ts7 17.218 0 

UNIVERSITAS MEDAN AREA 



·D7 Run l:SBGI Blank negative 23.771 1 

D8 Run l:SBGl Blank negative 21.705 1 

D9 Run l:SBGI Blank negative 22.433 I 

DlO Run l:SBGl Blank negative 22.922 1 

Dll Run l:SBGI Blank negative 23.802 1 

D12 Run l:SBGl Blank negative 19.626 1 

El Run l:SBGl Sample Crl 27.797 1 

E2 Run l:SBGI Sample Crl 30.258 1 

E3 Run l:SBGl Sample Crl 27.347 1 
E4 Run l:SBGl Sample Tri 26.725 1 

E5 Run l:SBGl Sample Tri 29.478 I 

E6 Run l:SBGl Sample Tri 25.044 I 
E7 Run l:SBGl Sample Cr2 28.834 1 

E8 Run l:SBGI Sample Cr2 31.281 I 

E9 Run l:SBGl Sample Cr2 26.074 1 

ElO Run l:SBGl Sample Tr2 29.56 1 

Ell Run l:SBGl Sample Tr2 28.032 1 

El2 Run l:SBGI Sample Tr2 28.453 1 

Fl Run l:SBGI Sample Cr3 31.72 1 

F2 Run l:SBGI Sample Cr3 None NIA 

F3 Run l:SBGl Sample Cr3 34.B4 1 

F4 Run 1 :SBGI Sample Tr3 30.505 1 
F5 Run l:SBGI Sample Tr3 34.495 1 

F6 Run l:SBGl Sample Tr3 31.197 I 

f 7 Run l:SBGI Sample Cr4 28.148 1 

.8 Run l:SBGI Sample Cr4 20.969 1 

f 9 Run l:SBGl Sample Cr4 23.863 1 

F lO Run l:SBGI Sample Tr4 4.826 1 

I 11 Run l:SBGl Sample Tr4 27.255 1 

f 12 Run l:SBGl Sample T:-4 22.739 1 

G l Run l:SBGl Sample Cr5 31.287 1 

G- Run l:SBGl Sample Cr5 36.284 

G3 Run l:SBGI Sample Cr5 30.173 1 

Run l:SBGl Sample Tr5 33.264 1 
Run l:SBGI Sample Tr5 32.246 1 
Run l:SBGI 3ample Tr5 24.312 1 

Run l:SBGl Sample Cr6 10.079 1 
Run l:SBGI Sample Cr6 12.435 1 

Run l:SBGl Sample Cr6 5.647 1 

Run l:SBGI Sample Tr6 13.844 I 
Run l:SBGl Sample Tr6 14.674 1 

Run l:SBGl Sample Tr6 14. 786 1 

Run l:SBGI Standard Cr7 17.82 0 

Run l:SBGl Standard Cr7 17.848 0 
Run l:SBGI Standard Cr7 18.111 0 
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H4 Run l:SBGI Standard Tr7 18.926 0 l' 

HS Run l:SBGI · Standard Tr7 17.008 0 
H6 Run l:SBGl Standard Tr7 17.644 0 

*CS = control shooth 
CR = control root 
TS = treatment shooth 
TR = treatment root 
1-7 = nomor gen 

1 =Cat2 
2 =Pee 
3 =PR-1 
4 =Chit 
5 =Ubi 
6 = 26SrRNA 
7 = 18S rRNA 

' LAPORAN KEGIATAN SAND\VICH MINGGU 12 (27 Jan- 31Jan2010) 
l Kegiatan Hasil yang dicapai 

yang 
dilakuk:an 
Analisis data Diperoleh data kuantitatif sen-gen ketahanan !:anaman pisang yan! 

dibandingkan dengan gen house keeping (18S rRNA) yang diintroduk:si FMA 
dan tanpa FMA (kontrol) I 

I 
Tabel 7. Nilai rata-rata ct gene Catalase2, Pectin, PRl t 

Endochitinase,Ubiquitin, 26S rRNA dan 18S rRNA pada akai 
dan daun tanaman pisang cv.Saba yang diinokulasi G.clanm. 
dan kontrol. 

Jaringan Gen 
tanaman 

Daun Catalase2 
Pectin 
PRl 
Endochitinase 
Ubiquitin, 
26S rRNA 
18S rRNA 

Akar Catalase2 
Pectin 
PRl 
Endochitinase 
Ubiquitin, 
26S rRNA 
18S rRNA 

Nilai 
ct 
kontrol 
30.06 
39.05 
28.80 
22.26 
35.93 
12.53 
19.73 
28.40 
28.66 
32.90 
24.26 
32.50 
9.33 
17.90 

Nilai ct Perlakuan/kontrol 
perlakuan 

33.35 0.00 
28.80 220.00 
36.76 0.00 
23.86 0.10 
28.10 44.00 
13.66 0.10 
17.66 
27.03 2.40 
28.63 1.00 
32.00 1.70 
24.97 0.60 
9.900 5.30 
14.36 0.00 
17.83 
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' Presentasf 
hasil 
penelitian 
dengan 
Advisor 

2 Komentar 
dan Saran 

' HasiI yang diperofeh mencapaf 100% (Rencana penelitian awal). Data ya1 
diperoleh saagat mendukung hasil penelitian ( 4 tahap) Disertasi yang tel: 
dilakukan di Indonesia.Hasil yang diperoleh akan dipublikasi dalam Semin 
Intemasional Biological Control, Graz, Austria, 7-10 Juni 2010. 

Waktu 3 bulan dirasakan tidak cukup untuk memperoleh data yang lengk: 
dengan penggunaan peralatan teknologi tinggi ,analysis data dan penulis< 
draft ublikasi internasional. Waktu an dirasakan te at adalah 6 bulan. 

E RANGKUMAN/SIMULAN DARI KEGIATAN SANDWICH yang SESUAI DENGA 
PROGRAM PASCA DI INDONESIA 

I Kegiatan penelitian yang dilakukan di Agriculture Faculty, USU,USA sangat mendukrn 
dalam perolehan data kajian molekuler 6 gen ketahanan tanaman pisang (Catalase2, Pecti 
PRl, Endochitinase, Ubiquitin, 26S rRNA) setelah dikolonisasi oleh mikoriza arbuskulG 
Secara kuantitatifkeenam gen tersebut mengalami peningkatan dibanding dengan 18S rRN 

ada kontrol tan a mikoriza . 
Komentar dan Saran 

Disamping keenam gen ketahanan tanaman pisang dan gen pengatur 18S rRNA , tanam<: 
pisang masih memiliki ribuan gen-gen lain yang berperan dalam pengaturan metabolisme tanama 
sehingga dipandang perlu melakukan penelitia11 lanjut. Metode yang digunakan penelitic 
kuantitatif dengan perlakuan introduksi mikoriza pada tanaman pisang, menggunakan Affymetry 

1croarray. 
Hal ini sudah dikonfirmasi dan disusun rencana penelitian dengan advisor.Peralatan yar 

.imiliki oleh Caisson laboratorium dan Biotechnology Laboratory sangat memungkinkan unru 
' ilakukannya kegiatan tersebut. Total dana yang dibutuhk:an berkisar USD 8000 - 10000. Suda 
icoba mencari dana dari Banana Biodiversity, France, tetapi belum ada tanggapan. Untuk i1 

sangat diperlukan adanya dukrnlgan dana dari DIKTI guna merealisasikan rencana tersebut. 
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Mengetahui, 

Supervisor 

John G.Cam1an.Ph.D. 
Professor Plant Genetic 

Padang, 10 Februari 2010 
Mahasiswa yang melapor, 

Ir.Suswati.MP 

Ketua Pembimbing Disertasi 

Prof.Dr.Trimurti Habazar 
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Lampiran 1. Dokumentasi kegiatan Program Sandwich 2009 di Utah State 
University, USA 3 Nop 2C-09-1 Feb 2010. 

Gambar I. Penandatanganan MOU antara Utah State University dengan Program 
Pascasarjana Universitas Andalas, Universitas Nusa Cendana, NTT dan 
Universitas Sumatera Utara 

Jambar 2. Berfoto bersama para peserta Sandwich Indonesia dengan Presiden Directur 
International Scholarship, USU dengan Direktur PPS Unand, Ibu Direktur 
PPS Univ.Sumatera Utara dan Direktur PPS Nusa Cendana. NTT. 
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Gambar 3. Penulis berfoto di depan lokasi rumah kaca Utah State University. Tempat 
penanaman tanaman pisang yang diintroduksi dengan Glomus clarum 

Gambar 4. Kondisi rumah kaca tempat penaman tanaman pisang kultivar Saba. 
Ruangan khusus tanaman-tanaman yang berasal dari daerah tropik . 
Research Green House ,Utah State University. 
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Gambar 4. Penulis berfoto di Caisson Laboratorium Inc.tempat p~nulis melal.'Ukan 
penelitian bersama DR.Krishna Dwipedi dan Advisor John.G.Carman.PhD 
(Professor Plant Genetic). 

- _mbar 5. Tempat penyimpanan sampel ekstrak DNA,RNA, cDNA di dalam refrigerator 
A Refrigerator -20°C, B. Refrigerator -80°C 
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Gambar 6. Sejwnlah peralatan yang dipergunakan dalam penelitian di Caisson 
Laboratorium Inc dan Biosystem Technology Building, USU. 
Keterangan. A DNA Engine Tetrad Type PTC-225 Pelties Thermal 
Cycler,B.Gel Doc Ultraviolet Transiluminator,C. RT-PCR Machine, 
Opticon 2.MJ Research,D.NanoDrop Type ND-1000, E. Centrifuge 5430, 
F. Unit Gel Electrophoresis dan G. Refrigerator -80°C. 
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Lampiran 2. Kelengk:apan Dokument Program Sandwich DIKTI 2009 
Persetujuan ke Luar Negeri dari Pogram Pascasarjana Universitas Andalas 
Persetujuan penugasan untuk mengikuti program Sandwich di USU,USA dari 

Sekretariat Negara Republik Indonesia 
Persetujuan perolehan Visa dari Kedubes USA, Jakarta 
Copy Phasport 
Copy Visa 
LoA dari Advisor di Utah State University, USA 
Rincian pendanaan Program Sandwich TA 2009 dari DIKTI 
SPPD 
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Lampiran 3. Sertifikat Laboratory Safety Initial dari Utah State University, USA. 
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DEPARTEMEN PENDIDIKAN NASIONAL 

UNIVERSITAS ANDALAS 
PROGRAM PASCASARJANA 
Alamat : Gedung E. Kampus Unand Limau Manis, Po Box. 271 PADANG - 25163 
Telp. 0751 - 71686, Fax. 0751 - 71691 E-mail: pps-and@telkom.net 

Nomor: tl So /J.16/PP/2009 Padang, 10 September 2009 
Lamp : 1 (satu) berkas 
Hal : Persetujuan ke Luar Negeri dan Paspor Dinas 

untuk Ir. Zulfatri.MSc dan kawan-kawan 

Kepada Yth. Kasubdit Pengembangan Ketenagaan 
Ditjen Dikti Gedung D. Lantai 5 
Jalan Sudirman Pintu I Senayan 
Jakarta, 10002 

Bersama ioi kami sampaikan bahwa yang tersebut di bawah ini: 

1. Nama I NIP 
Status Pendidikan 

Status Pekerjaan 

Maksud ke Luar Negeri 

Nama fl'-.JIP 
Status Pendidikan 

Status Pekerjaan 

Maksud ke Luar Negeri 

Nama/NIP 
Statl:is Pendidikan 

Status Pekerjaan 

Maksud ke Luar Negeri 

Nama /NIP 
Status Pendidikan 

Status Pekerjaan 

Maksud ke Luar Negeri 

Nama/NIP 
Status Pendidikan 

Ir. Zulfatri.MSc/13 l 601 108 
Mahasiswa S-3 pada Progra.rn Ilmu-Ilmu 
Pertanian Universitas Anda]as 
Dosen pada Fakultas Pertanian 
Universitas Riau 
Mengikuti Program Sandwich di Utah 
State University USA selama 4 bulan 

Ir. Arief.MS/ 131 757 365 
Mahasiswa S-3 pada Program Ilmu-Umu 
Pertan.ian Universitas Andalas 
Dosen Fakultas Petemakan Universitas 
Andalas 
Mengikuti Program Sandwich di Utah 
State University USA selama 4 bulan 

Ir. Eri Samah.MP./131 286 655 
Mahasiswa S-3 pada Program Ilrnu-Ilmu 
Pertanian Universitas Andalas 
Dosen pada Fakultas Pertanian 
Universitas Pembinaan Masyarakat 
Indonesia (UPMI) Medan 
Mengikuti Program Sandwich di Utal1 
State University USA selama 4 bulan 

Irfandri.SP.MS/132 240 004 
Mahasiswa S-3 pada Program Ilmu-Ilmu 
Pertanian Universitas Andalas 
Dosen pada Fakultas Pertanian 
Universitas Riau 
Mengikuti Program Sandwich di Utah 
State University USA selama 4 bulan 
Ir.Suswati.MP/131 866 324 
Mahasiswa S-3 pada Program Ilmu-Ilmu 
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DEPARTEMEN PENDIDIKAN NASIONAL 

UNIVERSITAS ANDALAS 
PROGRAM PASCASARJANA 
Alamat: Gedung E, Kampus Unand Limau Manis, Po Box. 271 PADANG - 25 
Telp . 0751 - 71686, Fax. 0751 - 71691 E-mail: pps-and@telkom. -

5 Nama I NIP Ir.Suswati.MP/131 866 324 
Status Pendidikan Mahasiswa S-3 pada Program Ilmu-Ilmu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen pada Fakultas Pertanian, 

Universitas Medan Area. Sumatera Utara 
Mak:sud ke Luar Negeri Mengikuti Program Sandwich di Utah 

State University USA selama 4 bulan 

6 Nama/NIP Ir.Yulfi Desi.MP/131 669 039 
Status Pendidikan Mahasiswa S-3 pada Program Ilmu-Ilmu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen pada Fakultas Pertanian, 

Universitas Ekasakti.Padang 
Maksud ke Luar Negeri Mengikuti Program Sandwich di Utah 

State University USA selama 4 bulan 

7 Nama/NIP Milda Emita .SSi.MP. 
Status Pendidikan Mahasiswa S-3 pada Program Ilmu-flmu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen pada Fakultas Pertanian, 

Universitas Taman Siswa 
Mak:sud ke Luar Negeri Mengikuti Program Sandwich di Utah 

State University USA se lama 4 bulan 

Sehubungan dengan ini kami menyetujui, dan karni mohon kiranya Saudara 
memberi izin kcpada yang bersangkutan untuk bisa mengikuti program tersebut, 
serta memproscs dokumen yang diperlukan seperti Persetujuan dari Sekretariat 
Negara dan Paspor Dinas. 
Sebagai bahan pertimbangan bagi Saudara dengan ini kami lampirkan antara lain: 

l. Surat izin melaksanakan kegiatan program Sandwich di Luar negeri dari 
Direktur/Dekan Pascasarjana 

2. LoA terbaru 
3. Daftar Riwayat Hidup (4 rangkap) 
4. Pasphoto berwrana 4x6 sebanyak 8 lembar 
5. Permohonan paspor dinas (4 rangkap) 
6. Rencana keberangkatan 

Demikianlah surat ini kami sampaikan. Atas pcrhatian dan bantuan 
audara kami ucapkan terima kasih. _,,.,,.,-_.:::.:~,... 

~/ . -~ 

Tembusan Yth: 

· - .,,~ r~~da.Ji}~:;~) 0 September 2009 
,t'.'."t:*\ .. ~"'1tf~ ~'K:ii ""t '•, ' 

;f:~f:~l ~ &}.,, 
\ \ l;;j I ,; 

\\ i I 

"\ r. r.bf.Novirman Jamarun.MSc 
\1c,--;- ~QJ8

1

19 552 
\:..~ ~ . PA~Ct' ~~, ~ 

1~-... fJ,,.,\J! F,""tT.CI S fl.I· _\ 
,..._, .... ~~;;;::;;:.,,-•"' 

l. Kepala Biro Kerjasama Luar Negeri, Depdiknas 
2. Arsip 
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DEPARTEMEN PENDIDIKAN NASIONAL 

UNIVERSITAS AN,DALAS 
PROGRAM PASCASARJANA 
Alamat: Gedung E, Kampus Unand Limau Manis, Po Box. 271 PADANG - 25163 
Telp. 0751 - 71686, Fax. 0751 - 71691 E-mail: pps-and@tefkom.net 

Nomor: 8 SC> I J. l 6/PP/2009 Padang, I 0 September 2009 
Lamp : 1 (satu) berkas 
Hal : Persetujuan ke Luar Negeri dan Paspor Dinas 

untuk Ir. Zulfatri.MSc dan kawan-kawan 

Kepada Yth. Kasubdit Pengembangan Ketenagaan 
Ditjen Dikti Gedung D. Lantai 5 
Jalan Sudirman Pintu I Senayan 
Jakarta, I 0002 

Bersama ini kami sampaikan bahwa yang tersebut di bawah ini: 

l. Nama/NIP Ir. Zulfatri. MSc/I 31 60 I l 0 8 
Status Pendidikan Mahasiswa S-3 pada Program Ilmu-Ilmu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen pada Fakultas Pertanian 

Universitas Riau 
Maksud ke Luar Negeri Mengikuti Program Sandwich di Utah 

State University USA selarna 4 bulan 

2. Nama /NIP Ir. Arief.MS/13 l 757 365 
Status Pendidikan Mahas iswa S-3 pada Program Ilmu-flmu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen Fakultas Petemakan Universitas 

Anda las 
Maksud ke Luar Negeri Mengikuti Program Sandwich di Utah 

State University USA selama 4 bulan 

J. Nama/NfP Ir. Eri Samah.MP./131 286 655 
Status Pendidikan Mahasiswa S-3 pada Program I!mu-Umu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen pada Fakultas Pertanian 

Universitas Pembinaan Masyarakat 
Indonesia (UPMI) Medan 

Maksud ke Luar Negeri Mengikuti Program Sandwich di Utah 
State University USA selama 4 bulan 

Nama I NIP Irfandri.SP.MS/132 240 004 
Status Pendidikan Mahasiswa S-3 pada Program Ilmu-Ilmu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen pada Fakultas Pertanian 

Universitas Riau 
Maksud ke Luar Negeri Mengikuti Program Sandwich di Utah 

State University USA selama 4 bulan 
Nama / NIP Ir.Suswati.MP/131 866 324 
Status Pendi&ikan Mal1asiswa S-3 pada Program Ilmu-Ilmu 
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5 

6 

7 

DEPARTEMEN PENDIDlKAN NASIONAL 

UNIVERSITAS ANDALAS 
PROGRAM PASCASARJANA 
Alamat: Gedung E, Kampus Unand Umau Man.is, Po Box. 271 PADANG - 25163 
Telp. 0751 - 71686, Fax. 0751 - 71691 E-mail: pps-and@telkom.net . 

Narna /NIP Ir.Suswati.MP/131 866 324 
Status Pendidikan Mahasiswa S-3 pada Program Ilmu-Ilmu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen pada Fakultas Pertanian, 

Universitas Medan Area. Sumatera Utara 
Maksud ke Luar Negeri Mengikuti Program Sandwich di Utah 

State University USA selama 4 bulan 

Narna / NIP Ir. Yulfi Desi.MP/131 669 039 
Status Pendidikan Mahasiswa S-3 pada Program Ilmu-Ilmu 

Pertanian Universitas Andalas 
Status Pekerjaan Dosen pada Fakultas Pertanian, 

U niversi tas Ekasakti. Padang 
Maksud ke LUM Negeri Mengikuti Program Sandwich di Utah 

State University USA selama 4 b'.llan 

Narna/ NIP Milda Ernita .SSi.MP. 
Status Pendidikan Mahasiswa S-3 pada Program Ilmu-rtmu 

Pertanian Universitas Andalas 
Status Pekerjaa.n Dosen pada FalLiltas Pertanian, 

Universi tas Taman Siswa 
Maksud ke Luar Negeri Mengikuti Program Sandwich di Utah 

State University USA selama 4 bulan 

Sehubungan dengan ini kami menyetujui, dan kami mohon kiranya Saudara 
. emberi izin kepada yang bersangkutan untuk bisa mengilcuti program tersebut, 
~ rta mempruses dokumen yang diper!ukan seperti Persetujuan dari Sekretariat 
: ~egara dan Paspor Dinas. 
~ bagai bahan pertimbangari hagi Saudara dengan ini kami lampirkan antara lain: 

1. Surat izin melaksanakan kegiatan program Sandwich di Lua.r negeri dari 
Direktur/Dekan Pascasarjana 

2. LoA terbaru 
3. Daftar Riwayat Hidup (4 rangkap) 
4. Pasphoto berwrana 4x6 sebanyak 8 lembar 
5. Permohonan paspor dinas (4 rangbp) 
6. Rencana keberangkatan 

Demikianlah surat ini kami sampaikan. Atas perhatian dan bantuan 
_ dara karni ucapkan terima kasih. ~~' 

· - ~·~:?E!i:~~~~)\ _O September 2009 

- usan Yth: 

-'l-\.~\~s1Bf ri!~ft·Tu · ' 
/ / ~-"~~ ~Li ·. (( tf'~ . <p ·~ ! 

·~ \~ 
\\ 
\\ r. r. .Novim1an Jamarun.MSc 
\~\t~o- . Q.¥s'.19 5 52 
\~ •Cl.Y,li.4M P.4SC ll $11 r. 

~~~:~~g;~!~~~~~~:- ~. 

Kepala Biro Kerjasama Luar Negeri , Depdiknas 
Arsip 
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Nomor 
Sifat 
t ampiran 
!Hal 

. SEKRETARIAT NEGARA 
REPUBLIK INDONESIA 

B- lr3S- I /Setneg/Setmen/KTLN/08/2009 
Biasa 

Persetujuan penugasan 

Yth. $ekretaris Jenderal 
Departemen Pendidikan Nasional 
u.p. Kepala Biro Perencanaan dan Kerjasama Luar Negeri 
di 
Jakarta 

Jakarta, 3 September 2009 

Sehubungan dengan surat Saudara nomor 65524/A2.4/LN/2009 tanggal 1 September 2009, 
::.engan hormat diberitahukan bahwa Pemerintah menyetujui penugasan 7 (tujuh) orang peserta 
:rogram Pascasarjana Universitas Andalas ke luar negeri : 

• Ir. Zulfatri, M.Sc - NIP. 131601108 
• llr. Arief, MS - NIP. 131757365 

Ir. Eri Samah --: NIP. 131286655 
llrfandri, SP; MS~ NIP. 132240004 

~ rr. Suswati, MP - NIP. 131866324 
.. Iii. Yulfi Desi, MP - NIP. 131669039 
- Milda Ernita, Ssi, MP 

mengikuti program Sandwich, di Utah State University, Amerika Serikat, selama 4 (empat) 
n mulai tanggal 1 September 2009 · 

Persetujuan .Pemerintah ini diberikan dengan ketentuan-ketentuan: 

: :aya penugasan mereka dibebankan pada anggaran Ditjen Pendidikan Tinggi, Depdiknas; 
Se "banya di negara yang dituju yang bersangkutan menghubungi dan menyampaikan maksud 
'edatangannya kepada Kedutaan Besar Rl/Perwakilan RI setempat; 
Se elah tiba kembali ~di Indonesia yang bersangkutan menyampaikan laporan tertulis kepada 
Se' etariat Negara; , 
Sesuai dengan Keputusan Presiden Nomor 42 Tahun 2002 tanggal 28 Juni 2002, perjalanan yang 
::e--:.angkutan harus menggunakan perusahaan penerbangan nasional, sepanjang jalurnya 

ungkinkan; 

-~n: 
, a 8PKP 
~nggaran dan .PK, Depkeu 
Peribendaharaan, Uep!Qeu 

.. : ul1er Deplu 

ele (02 ) 38 552 , 34 232 
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-;{'ARTMENT OF FOREIGN AFFAIRS 
-- REPUBLIC OF INDONESIA 

No. 009394/KAB/63/2009 

The Department of Foreig 1 Affair of the Republic of Indonesia presents its 

compliments to the Embassy of the United States of America in Jakarta and has the 
,. 

honour to request the latter to issue visa(s) to: 

Name(s) 

Profession 

Passport Number(s) 

Required visa(s)/valid for 

Date of Departure 

Purpose of Visit 

List of names attached 

(lfficials of the Department of National Education 

List of passport numbers attached 

Short Visit Visa 

September ' 2009 

To participate in the Sandwich Program at the Utah 
State University 

While conveying its gratitud ~, the Department of Foreign Affairs of the Republic of 

donesia avails itself of this oppcrtunity to renew to the Embassy of the United States of 

A..merica in Jakarta the assurances of its highest consideration. 

:=:-. bassy of the United States of America 
Jakarta 
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Attachement 

No Name Pass ort Number 
Mr. Zulfatri Sl89282 

2 Mr. Arief Sl89283 
3 Mrs. Eri Samah s 189284 
4 Mr. Irfandri Sl89285 
5 Mrs. Suswati Sl 89286 
6 Mrs. Yulfi Desi S189287 
7 Mrs. Milda Ernita T39367J"' ~./'· 
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Republik Indonesia 

.f:. ' .... 
;·:: .·'.· .':-.:'; .. :' 

~iit~~~~~~~~~iWitli~;,5~~1-~j~r!t ........ ~-.----· 
. . ··-:. .. ·;:~·::'/:~.,;_f >: . . ·: ... }::.;':i}•fi:~~,::<:,~:{<_:<~:.~~ ,·_:- : .. · :~ .. 

The Minister for Foreign Affairs ofth'e/ Aepoblic. of Indonesia r.e:::::e::::r 
·Authorities ofForeigh Co~~i(ie~ to}.!!Bi;/fa~~r~~ of this Se · 

.. 

• pass freely with hisj hfH Juggage''<Ini:I to 'afrord .hiin I her every ~;is=n:2' 
• • • • • • and protection. : •. :::_ •. ; • ' ' • ·' 

. . . 
~ 

:-: . 

Paspor ini berisi 48 halamaii I This passport contains 48 pages 

P<IDN<<<SUSWATI<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 

S 1 8 9 2 8 6 < < 6 I D N 6 5 0 5 2 5 3 F 1 1 0 9 0 8 1 < < < < < < < < < < < < < <'() 4 

··-··--- --"---------------··· --- .. ----· ·-----------,..-.--- ---------. - ------··-- --- ---- · ,./· 
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DIRECTORATE GENERAL OF HIGHER EDUCATION 

DEPARTMENT OF NATIONAL EDUCATION 

Jalan Jenderal Sudirman Pintu I Senayan, Tromol Pos 190 
Jakarta 10002 INDONESIA Phone +62 21 5794 6053, Fax: +62 21 5794 6052 

Email : subditpk@ditnaga-dikti.orgHttp://www.ditnaga-dikti.org. 

TO WHOM IT MAY CONCERN 
647/04.4/PK/2009 

On behalf of the Directorate General of Higher Education (DGHE) of Indonesia, I 
would like to notify that the DGHE graduate sandwich program scholarship for: 

Name of Recipient 
University Origin 
Enrolled at (University) 
Program 

Suswati 
University of Andalas 
Utah State University, USA 
Sandwich 

has been approved. The scholarship will cover the following components : 

No. Components Amount Period 

(USO) 

1. Living Allowance (monthly) 1,200 3 months 

2. Book Allowance 300 Once 

3. Institutional Fee 3,750 Once 

4. Health Insurance 500 Once 

5. International air-fare (at cost) Roundtrip 

Time-line of DGHE Sandwich scholarship for the Awardee is for 3 months, 
commencing from October 2009. 

i=or further enquiries, please do not hesitate to contact our office . 

UNIVERSITAS MEDAN AREA 
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DIRECTORATE GENERAL OF HIGHER EDUCATION 

DEPARTMENT OF NATIONAL EDUCATION 

Jalan Jenderal Sudirman Pintu I Senayan, Tromol Pos 190 
Jakarta 10002 INDONESIA Phone +62 21 5794 6053, Fax: +62 21 5794 6052 

Email : subditpk@ditnaga-dikti.org Http://www.ditnaga-dikti.org. 

TO WHOM IT MAY CONCERN 
647/04.4/PK/2009 

On behalf of the Directorate General of Higher Education (DGHE) of Indonesia, I 

would like to notify that the DGHE graduate sandwich program scholarship for: 

Name of Recipiant 

University Origin 

Enrolled at (University) 

Program 

Suswati 

University of Andalas 

Utah State University, USA 

Sandwich 

has been approved. Tile scholarship will cover the following components : 

No. Components Amount Period 

(USO) 

1. Living Allowance (monthly) 1,200 3 months 

2. Book Allowance 300 Once 

3. Institutional Fee 3.750 Once 

4. Health Insurance 500 Once 

5. International air-fare (at cost) Round trip 

Time-line of DGHE Sandwich scholarship for the Awardee is for 3 months, 
commencing from October 2009 . 

For further e!lquiries, please do not hesitate to contact our office. 

UNIVERSITAS MEDAN AREA 



NAMA 
NIP . 
JABATAN 
CAP ( STEMPEL PT ASAL) 

-ANDATANGAN SETIBA DI NEGARA TUJUAN 
:~SRI I KONJEN 

• =\ M KEM BALI 

.: : 3DIT PENGEMBANGAN KETENAGAAN LT. 5 
llF-= -rroRAT KETENAGAAN, DITJEN DIKTI 
E°=.!. 'lfEMEN PENDIDIKAN NASIONAL · 

' \ JENDERAL SUDIRMAN PINTU SATU SENA YAN 
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1ba di 

ada tanggal 

' epala, .... ...... ....... ... ................ ..... .. .. : ................. .. ... .. . 

( ... .... ..... .. ........... ..... ...... .. .. . ) 

a di 

:>a.da tanggal 

'epala, ... ... .... ... ... .. ... .. ......... ... ... .. .... .... ." ..... .. ..... ...... .. .. 

( ..... .............. .... .. ... ... .......... ) 

-:..a kembali di : ......... .. .... .... ................ .. .. .. ..... ..... .... .. 

- ~ pat kedudukan) 

=~)bat yang memberi perintah. 

( .. .. ..... ....... ........ ..... ..... .. ..... ) 

: .:. ATAN LAIN-LAIN 

=::RHATIAN 

Berangkat dari 

ke 

PT lhJl1l 

Pada tanggal ..... ........ ;·:··;·:·, .. ; .......... .... .. .. ..... . 

Kepala, ............................. \.:.'.:/. ... .. ..... .. .. ... ... ... ." . .. . 
\ ~ 

\.\ 

\J1,ff jifr;\~ •·.· ... ... ....................... I 

Berangkatdari : ................ .. :i!.<.>.~ .. ~&~J ... ... ........... ............. .. . . 
ke 

Pad a tangga;~~~~f/!i;~;r.::~~}~t0:~~;: ; :.: : ::: : :: :::: ::::::::::: :::: : ::::::::::::::::::: : :: 
Kepala, .... . ti.;:?/ .. { ... .. ,..., .... .. i; :'Kl~.d~r ail. .. HOC ....... .... ..... ... ... . 

f;.;:;:t ({ . . · · /·~: \·t~Y 
~1 ·j l k' ? ('• .· . il5Y' 
\~~~)\, ·,~C~f!~:1~,{ Jll~1~~~~.r~~~t~21m~~···) 

'o,'\ >\· ·,, ·······.• / • 1' .'> NIP 020004008 
··,\~~~ ..... ( ~ ~~·--- ·------~~: .;,~ ~:'.'' ... / ~· - . 

~.· .-.._-;.;;~L-_: t~:.::~·.-.~~- ~:: .<·· .·. 
Berangkat dari 

ke 

Pada tanggal 

Kepala ... .... ......... .... ... .. ... ..... ..... ... .... .. .-............ .... .. .. ... .................. . 

Berangkat dari 

ke 

Pada tanggal 

( .. .. ........ ...... .. .. ......... .... .... .. ... ) 

Kepala, ... ......... ... .. ... ....... .. ......... .. .. ....... ...... : ....... .... .... .. ... ........ .... . 

( .. .. .. .. ....... ..... ... .... ...... : ... .... .. . ) 

Telah diperiksa dengan keterangan bahwa perjalanan tersebut 
diatas benar dilakukan atas perintahnya dan semata-mata untuk 
kepentingan jabatan dalam waktu sesingkat-singkatnya . 

Penanggungjawab Kegiatan, 

(Ors. Agus Susilohadi. M.Si) 
NIP. 132 061 153 

=~~ati at yang berwenang menerbitkan SPPD, pegawai yang melakukan perjalanan dinas, para pejabat yang mengesahkan 
·..= - gal berangkat/tiba serta bendaharawan bertanggungjawab berdasarkan peraturan-peraturan keuangan negara apabila 
--=;ara menderita rugi akib'at kesalahan, kelalaian dan kealpaan, angka 8, lampiran surat edaran Menteri Keuangan tanggal 

- ri l 1979, No. 24 7 /MK.03/1979 
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Utah State 
l.JNl"ERSIT'V 

CERTIFICATE OF TRAINING 

Susvvati 
has successfully completed 

Laboratory Safety Initial 
Presented on Nove111ber 19, 2009 
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Lampfran 4. Rincfan Dana pengefoaran sefama kegfatan Program S"an r 

. 2009 
No. Peruntukan Biaya (Rp) 
1 Transportasi pengurusan phasport Padang-Jakarta 475.000 

(pengurusan kolektit) 
2 Akomodasi selama 2 hari di Jakarta 200.000 I 

3 Transportasi pernrnrusan Visa Padang-Jakarta (pp) 1.300.000 
4 Akomodasi 300.000 
5 Transportasi lokal selama di Jakarta 100.000 I 

6 Bench fee 36.037.500 . ~ 
7 Deposit untuk akomodasi selama di USU,USA 910.000 
8 Sewa apartement 3 Nov 2009- 30 Januari 2010 6.342.600 
9 Buku Mycorrhizae and Plant Health 420.000 
10 Buku Current Advances in Mycorrhizae Research 420.000 I 
11 Ongkos kirim 200.000 
12 Bia ya pembelian 24 plantlet p1sang Saba dari 240.000 

AgriStar, Florida 
13 Biaya pembelian mikoriza dan ongkos kirim 650.000 ·1 

14 Biaya konsumsi selama 3 bulan di USU,USA 13.500.000 
15 Ansuransi Travel Save 1.905.000 11 

16 Print jurnal 2.000.000 
17 Foto copy 2.000.000 
18 Ticket Jakarta - Salt Lake city (PP) 12.500.000 
19 Padang-Jakarta (PP) 2.000.000 I 

UNIVERSITAS MEDAN AREA 
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,11 ~,, UtahStateUniversity 

OFFICE FOR INTERNATIONAL EDUCATION 

INTERNATIONAL SCHOLARSHIP PROGRAMS 

November 10, 2009 

To Whom It May Concern: 

This letter is to verify drnt Utah State Uni,'ersity received a wire transfer in d1e amount of US$26,250 

as payment for the Indonesian Sandwich Program whose participants are students from the 

University of Andalas. This payment is for the bench fee of US$1,250 per mond1 for each program 
participant, and is a total of US$3,750 for the iliree mond1 program for each of the following 

participants: Zulfatri, Arief, Irfandri, Eri Samah, Yulfi Desi, Suswati, Milda Ernita. 

Cordially, 

~dez 
Program Coordinator 

9545 Old Mai n Hill Loga n, UT 84322-9545 Ph: (435) 797-1647 Fax: (435) 797-0136 

UNIVERSITAS MEDAN AREA 
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~ UtahStateUniversity 

---~in-~1 1 ' OFFICE FOR INTERNATIONAL EDUCATION 

INTERNATIONAL SCHOLARSHIP PROGRAMS 

November 10, 2009 

To Whom It May Concern: 

This letter is to verify that Utah State University rec_ei'1ed a wire transfer in the amount of US$26,250 

as payment for the Indonesian Sandwich Program whose participants are students from the 

University of Andalas. This payment is for the bench fee of US$1 ,250 per month for each program 

participant, and is a total of US$3,750 for the three month program for each of the fo llowing 

participants: Zulfatri, Arief, Irfandri, Eri Samah, Yulfi Desi, Suswati, Milda Ernita. 

Cordially, 

~dez 
. rngram Coordinat:::>r 

QI:", 01 ~inHilJ I nn::in I RA "l ? _o s:; P h· I 'le;. \ 07 ~117 

UNIVERSITAS MEDAN AREA 



- . . . . - . ~ 
etoran/transfer/kliring/inkaso .· · - · . · · · d 
ster1c1earing1co11ection torm . · -- . ,. . · · . . m an I r I 

. . - . . . . ' . . . . - . 

·Bank Mandiri (Persero) Tbk. ~1- 0 ( 0 ~- "L.<i-~. 
1 tra nsaks i berikut pl~ase do this transaction: 

..... 1:: ... ·:· 
' 

_t_./eto __ · ran ke rekening sendiri LJ ~~f?Psif to own accunt D transfer 
(rasfer 

Tan~gal date . . ... 
! D Kliring-lnkaSo o sa;,J( bniil 

clearfflg-<:ollecfion · liail~ ·d~ft. 

1111 s ~ 11 101 1 n 1 ns 
~1i,rm, fiOo.nn '* . . . 

41%h:H 7iil F!\1RI tnR 7i1-.. 1t1 7. Sfl i1 .00 CR 
1'1 i . fl(JfJOOOO . . . . . . . . . . 

TI ~? Pflh 
FFFUIF ~<11!n1?(Jfl'i 

f\71 penduduk 
L_J resident D 

1 r· .. ., ... r r· •··· 1· · 
! /'-! - ·H I ~DI[:. ( 
, ... , R 

i! 
( . i . 

bukan penduduk 
non-resident 

.t (/ (' ,­
\_., 

. ,r ,! • 1 ~ r ·.- \ .i 

- f 

,- · 1 \ I l_,; h1 irt -~ \.(. ,_ r 

-'< GSISKN) 

:dent charge 

-·. -... -- ·-'Ii 
'\I ~ 

.... "''f: 

· sepenuhnya syarat-syarat dan k9tentuan yang tercantum <:libalik_ formullr 
;;:fly all {erms a~~d condition 011 tfif reverse of this transaction form 

. Tanda tanban pemohon applicant's signature 

! 
~ l 

. i .. , 
--·-···--.. ,.,_ ..; 

I I ~ (" t . 

r. r . 0- "..f Il· . .1 A 1 ( 
Nam a 
name 

Alamat & nomor telepon 
address & tefephone number 

SUMBER DANA TRANSAKSI 
sot1rce of fund 

~Tunai D Oebet rekening : 
L_J cash debet account: 

D Cek/bilyet giro 
cheque 

bank Tertarik 
drawee bank . 

Nomor eek/BG 
cheque number 

Jumlah setoran/transfer/kliring/inkaso 
deposit/tranferfclearinglcolle~.tio11 amount 

,. 
0 t:·f '. b __j '~; 'j ~ If b 

Valuta 
currency 

' .. ... 5 
:,. 'C 

~ 1 
Nominal 

1.a1J1<J£lfll 

. \.' , -f 
.. ! 

' . 

.•.. 
r---r 

I, ·. · .. f, ( ':-. t-;. r,.-_. ;r, " '··;_ (, ._. ,f; 
Terbi lang .. \. ' · '-· J '· . ~ ' ""'C 
in wo"rds -----'----'---~------'------'---'---=-. .. --- -rr. r· .-- · i .... ,• .t-. .----. ,\ i ; ' ' \ r 

l 

I 
BIAYA TRANSAKSI ·' 
handNng charge · 

r'vl Tunai o Debel rekening: .f 1· .1 f j LJ caSh debef account: L---'--'--'· L. _JL_..L.....1._L....J..._JL_J..;'_.1.--' 
\ 

~iaya b~_nk koresf)ondenl 
correspondent charge 

roP·~r\Qir_iffi D Penerima 
L..:J app~cant beneficiary 

TUJUAN TAANSAKSI 
underlyingpa~1saction 

D L3inya, ___________ _ 
others 

UNIVERSITAS MEDAN AREA 



UtahStateUniversity 
OFFICE FOR INTERNATIONAL EDUCATION 

INTERNATIONAL SCHOLARSHIP PROGRAMS 

November 5, 2009 

To Whom It May Concern: 

Th is is to verify that we have received a payment of $100.00 from Suswati for the accommodations fee 

Utah State University incurred when reserving housing arrangements for the time they will spend at our 

Loga n campus as part of the Indonesian Sandwich Program, funded by the General Directorate of Higher 

Education for the Republic of Indonesia . 

:=ordially, 

: ·ogram Coordinator 

9545 Old Main Hill Logan, UT 84322-9545 Ph: (435) 797-1647 Fax: (435) 797-0136 

:!~4 ~ Ul d M ain Hill Logan, u 1 84:J:U-%45 Ph: (435 1787-1647 Fax: (435) 797-0136 UNIVERSITAS MEDAN AREA 



UtahStateUniversity 
OFFICE FOR INTERNATIONAL EDUCATION 

INTERNATIONAL SCHOLARSHIP PROGRAMS 

November 5, 2009 

To Whom It May Concern: 

This is to verify that we have received a payment of $100.00 from Suswati for the accomm oda i 

Utah State University incurred when reserving hous ing arra ngem ents for the t ime th ey ill spe 

Logan campus as part of the Indonesian Sandwich Program, funded by the General Dlrectora 

Education for the Republic of Indonesia. 

Cordially, 

=- rogram Coordinator 

9545 Old M ain Hill Loga n, UT 84322-9545 Ph: 1435) 797-1647 

UNIVERSITAS MEDAN AREA 
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P'olicy No. I No. Pqlis : !9-41-G9-490011 
Invoice No. I No. Kwitansi : 29-48-G9-490018 

TRAVEL SAFE INSURANCE POLICY 
(Polis Asuransi TRAVEL SAFE) 

This Policy and the Schedule shall be read together as one contract and any word or expression to which a ~pecific 
meaning has been attached in any part of this Policy or of the Schedule shall bear such specific meaning wherever it 
may appear I Polis ini dan lkhtisarnya merupakan satu kesatuan kontrak asuransi dan setiap kata a tau ungkapan dengan 
arti yang khusus dimanapun dicantumkan di dalam Polis ini atau Ikhtisar akan mempunyai arti khusus yang sama 
dimanapun berada. · 

THE SCHEDULE I Ikhtisar 

Type of Policy I Tip~ Polis 

The Insured I Tertanggung 
Business I Bisnis 

Individual I lndividu 
Family I Keluarga 
Group I Grup 

IR. SUSWATI 
OOSEN 

(' 
( 
( 

v ) 
) 
) 

Address I Alamat J L. SUNGAI BALANG PAUH V RT.002 RW.004,?ADANG 
Telephone Number I No. Telepon 

The Insured Person(s) I Tertanggung : 
Date of Birth I Tanggal Lahir 
Occupation I Pekerjaan 
Passport Number I No. Paspor 
Des tination I Negara Tuj uan 
Selected Plan I Plan yang dip ilih 

SUSWATI 
25 M E 1965 
OOSEN 

5189286 
UNITED STATES Of AMERICA 
VIP PLAN 

Beneficiary (ies) I Ahli Wa ris FEBRIANI SOFYAN (DAUGHTER) 

The Period of Insurance I Periode Asuransi 
From I Dari 03 NOVEMBER 2009 To I Sampai 

Additional Clause I Klausula Tamhahan 40 42 TS1 

Premium I Premi 
·Policy Cost & Stamp Duty I Biay a Polis &Materai 

Ota! 

USD 
USD 
USD 

188 . 00 
2.50 

190.50 

03 FEBRUll.R I 2010 

WITNESS whereof the undersigned, acting or. behalf of the Compa!1Y hereto set hi s hand I Deng 
'.:a hwa yang bertanda tangan diba wah ini, bertindak untuk dan atas nama Perusahaan 

or any em e rgency cas e o r i f yo u n ee~il 
ss is t a n c e d ur i n g th e j o urn ey, . ple a~~ 
on tac t t o 24 -hou r BLUE DOT A ss is ta c~ . 

H. o t lin e No. (62 - 2 1)- 569 6 11 77 __ _ J 

Trav e I Agent I Agen Per j a I anan : DIRECT PADAtiG 

-0461 7 

At I di PADANG 

I [f l/1111111111 

UNIVERSITAS MEDAN AREA 



COLDWC!U. 
BANl(eRC 

COLDWELL BANKER GOLD KEY REALTY, INC. 3123 
135 SOUTH MAIN, SUITE 100 

LOGAN, UTAH 84321 

~dci ~PHONE (435) 7::-
DATE ~.~ ... ~~~.r .... 

~y 

______ y Dollars$ 6f:.f?.: ... ..... . 
'For rent of: 755 3 ~ 
From . .. ~. l.~9.~1. ... ... ..... ... ...... To ... W.;;. . ~o.1.9 ...... .... ... .. ....... ........... .... . 
:~~~:~:1~CCT :. fig:: ~~::K~ ; :,~7~.dTY,INC. 
BALANCE DUE $ . . .. . .. .. . ~ .0 . ~. .. ..... . . OTHER ( ) THANK YOU! 

UNIVERSITAS MEDAN AREA 



~ ¥~. r1.~u.x 

.Starts, Inc .. Packing Slip 
>ark Road 
32712 

,07-889-8055 
-889-2523 

•UNIVERSITY 
LS & CLIMATE DEPT 

843224820 

)IT CARD P.O. # 

Trays B/O Item 

Order # 2172800 
Ship date 12/07/09 

Gust.# 4129 

hip t:o-----------------~ 

UTAH STATE UNIVERSITY 
PLANTS, SOILS & CLIMATE DEPT 

LOGAN ,UT 843224820 
Phone # 435-797 -2238 

Carrier FED EX STD OIN 

24.00 0 Micro Musa 'Saba'-1 

24.00 

1te of FloridJ 

ilture and Consurr.er Serv;ces 

>x 147100, Gainesville, FL 3261 4-7 

>Ck inspection certificate 
. # 04720397 
i81 .031(21), F.S. 

-STARTS, INC. 

ELLY PARK RD 

PKA FL 32712 

his nursery stock has been visually 
1t pests and meets at least the 
ts of Chapter 581 , Florida Statutes 

I 09/03 

ANT - NO DELAY 

Sta te of Florida 

Depa enl of Agricul ure and Consumer Services 

191 1 SW 34 St. I PO Box 147 00, Gainesville, Fl 326 14-7 

Texas Certifi cate 
Section 58 .03 (23)(a)F.S. 

AGR!-STAR S , INC. 

Ne atcde Certifica ·on num er 12 9 

Nursery Registra ·on n mber 04720 397 

Tnis is to certi fry t a: the materials in this shipment have 
been examined and fo nd apparently free of burrowing 

nematode and meet the requirements for Texas Quarantine 
4TAC, Chapter P. Diaprepes roo weevil. 

DACS - 08048 Revised 09/03 

This cert ificate is valid unless revoked for cause 

FLORIDA DEPARTMENT OF AGRICULTURE 
AND CONSUMER SERVICES 

DIVISION OF PLANT INDUSTRY 
Seclion 581.031 (17) F . ~ 

AGRl-STARTS, INC. 
4720397 

Meets the requirements of Mississippi apple snail 
quarantine, Apple snail is r:iot known lo occur in the 

area of production 

DACS. 08210 Revised 03/01 

UNIVERSITAS MEDAN AREA 



Invoice Number vv..J..Jc.. 

Invoice Date 02 December 2009 

P.O. No 

WVU F.E.I.N. =55,_-"""60"""0-=-08"'-4=2 ___ _ 

Glomus clarum AU402B (200 cc) 

Shipping (UPS overnight) 

C 
VV'-A. ll V &. &.V l'IVl\Vll 

us tom er · 

customer Address Dept. Plants Soils Climate, Utah State University 

4820 Old Main Hill 

Logan, Utah 84322-4820 

DESCRIPTION CUMULATIVE 

$50 

$15 

MAKE CHECKS PAYABLE TO: WEST VIRGINIA UN IVERSlTY---------.. -------------------------------------------------TOTAL DUE 

Dept Name Plant and Soil Sciences Phone 304-293-8836 

Name Joseph Morton (jbmorton @mail.wvu.edu) Titl e Professor 

* * * * * * * * * * * * * * * * * * ~ * * * * * ."'i; * * * * * * * * * * * * • * * * * * * * * * * * * * • * * * * * * * * * * * * * * • * * 
' Date _____________ Receipt Number Tot.al Receipt Amount 

$65 

Amount Campus DA Fund Line Item Function 

$65 1 ,1 515101213 10,3,7,9 
I I I I I I I I I 

I I I I I I I I I 

I I I I I I I I I 

Bag# ________ _ 

CTcHECK$ ____ _ 

CTra REV$ ____ _ 

1 , 1 ,3 10 ,o ,6 ,9 ,8 4 , 1 ,o ,8 ,s ,o , 1 

I I I I I I 

I I I I I I 

I I I I I I 

M:'l il Payment To: 

I I I I I I I 

I I I I I I I 

I I I I I I I 

Dr. Joseph B. Morton 
1090 Agricultural Sciences Building 

P.O. Box 6108 
Morgantown, WV 26506-6108 

g 19 19 
I I 

I I 

I I 

WVUFIMS# 

Agency 

CURRENT PERIOD 

Project 

9 9 9 9 9 9 9 9 

UNIVERSITAS MEDAN AREA 
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~-
Garuda Indonesia 

CTRONIC TICKET RECEIPT 

GARUDA INDONESIA CNPWP: 01.001.634.3-051.000) 
KEBON SIRIH NO 44 GAMBIR JAKARTA-PUSAT 

__./. t 

DUPLICATE 

NK YOU FOR USING GARUDA INDONESIA ELECTRONIC TICKET SERV.ICE. 
S is YOUR TRAVEL ITlt\JE.RHRY , · Ht~D' RECEIPT. THE NAME' . 01~( .,.THE · .. ,. " .. 
l\JTITY CARD MUST MATCH WITH THE NAf•lE OF; THE P1~SSENGER , SHDWr·~ .;• , .. ,., .. 
ow ~ 

SENGEF< t\JAME 
UNG REFEHENCE 
CTRONIC TICKET NUMBER 
JED BY 

• . Sl,JS~JA':(I/ MRS 
RFBlJE..L/GA ·. I 
125 :3840597137 
.1 :l OCT09 ' TC '.~ODXY 
CAl-HWA~BERSm'1A 

JU~ l_EMATANG23 JAKARTA 
----------------~-------------------- -----------------~-~~--
=:B10 .1 .. 515 ... JA!.-'..ART.A .... 

1 t:,=;::; P~iDANG 

CGK GA ·iS4 . - ~' - :--V · .• -

PDG ECDhlOM Y 
MOX 

. . . I • . ----------------------- ---- ------ --- - ------ -----------------

:: CALC. 

)L 
'IEl\IT 

FARE RESTRI CTIONS APPLY 

J~T ~~ ~DGst666oIDRB1 0000 
IDR/JiOOOO 
IDRE.lOOO ID 
IDR1171000 

I D F: 10000 I l·j I D F~~=.'.'. 70000YU 

I ~IRLINE TICKET IS ELECTRONICALLY STORED IN OUR SYSTEM AND 
lUBJECT TO CONDITIONS OF CONTRACT. 

1SE BFHNC3 THIS RECEIPT 1'.:4 r.,lD YOUR IDENT I TY Cf-=ll~D ON YOUF~· tF'.{rj\,'EL 
:ASE REQUIRED BY AIRPO RT I CHECK- IN COUN TER I CUSTOMS AND 
GRATION OFFICIALS AS P ROOF OF P~RCHASE . 

FRRE ABOVE IS SUBJECT TO THE APPLI CABLE COND ITION~. 

K-IN COUNT~RS WIL L BE CLOSED 45 MI NU TES PRIOR TO DEPARTLihE. 
HAVE TO BE PT THE BOARDING GATE AT LEAS T 30 MINUTES BEFORE 
HT DEPARTS OR WEWI LL LEAVE WI TH OUT YO U TO AVGID UNNECESSARY 
Y!::l 

I 

CE':: . 
!AGE AND OTHER SER VICE S P ROVI DED BY TH E CARRIER ARE SUBJECT 
HE CONDITIONS OF CA RRIAGE WHICH ARE HEREBY INCORPORATED BY 
RENCE. THESE CONDITIONS MnY BE OBTAINED FROM THE ISSUING 
IER. 

E~f~OUS C3DDD ~:;; 

SAFETY RERSON DA NGEROUS ARTI CLE S SUCH ns COMPRESSED GASES I 
MABLE /NON FLAMMAB(E /POISONOUS /CORROSIVES ; nc IDS /ALKALIS 
WET CELL BATTERIES/ETILDGI C AGENTS /BACTERI A /VIRUSES ETC/ 
JSIVES MUNITIONS/FIREWORK S / FLARES / RGDIO ACTIVE /OXI DIZING 
RIALS DR OTHER DANGEROUS GOODS ARTIC LE MUST NOT BE CARRIED 
~SSENGERS BAGGAGE. 
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Fempo 

SAT RI/MR 
-:VJ.A TI!M RS 
:..FI DESUMRS 
.DA ERNITA!MRS 
SAMAH/MR 
EFIMR 
rnDF.J/MR 

PDG JRT 
PDGJKT 
PDG JKT 
PDG JK:T 
PDG JKT 
PDGJKT 
PDGJKT 

r.o.0: : ~ :::: :0Jri:2:A: s 

T 
T 

'· T 
T 
T 
T 
T 

Norn or 
Tanggal 

Kepada 
t!\J) l DS2/CiY/l1DUl 

03 Nov 2C(:'9 
TANDA TERIMA ZULF .ATF:.I/MP_ 

SATUAN 

99(i77/'7 357200 rnv C~X:4 1 505.fi9/JK2I 03/l 1 
9907777 357201 INV IY( ·' 1 <(i C 09f'fr'lT 03fl l ._, ~· ,i.:.;. _I .• . J J - ·' _ .f.&.La.O. 

9':,'C• 7777 357202 Il-T\l 0)J41505, 09/JK.2I 03111 
990 7777 357203 INF C{O::i4 l :'.: o_, 03ll I 
9901m 3572C4 il-TVC{K:4 1505/ l9/JK2I 03il I 
9907777 357205 n.r.: (:•))4 1 50 5_, 09/J!-~2I 03!1 l 
990 7777 3572-06 N'~ C(;( 1 1505 .. 09/JK2I IJ3il 1 

Grand Tota l 
nta! rn · 

-.-
( 

Bag 'an Kassa 

TOTAL 

Pernbuat 

0.0 
0.0 
0.0 
0.0 
0.0 
{\_() 

f J) 

00 
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