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vosUszimeladule UNFa LiugeT wazUIuN p1MIIENURsTUUTINTE YA IRAUNR
uarditu cortex wio $u epidermis Aifienuvnitfisund erninfuunsannisuusneg
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- @15Usgnau CTAB buffer (2% CTAB, 100 mM Tris-HCLl, pH 8.0, 20 mM
EDTA, 1.4 M NaCl, 1.0% Na2S03 wag 2.0% PVP-40; Na2S03 way PVP-40)

- 1wulwsl Tag DNA Polymerase, Recombinant (Invitrogen)

- GeneRuler 100 bp DNA Ladder (Fermentas)

- Chloroform: Isoamyl alcohol (24:1)

- Ethanol

- TE Buffer (10 mM Tris-HCL, 1 mM EDTA, pH 8.0)

- Agarose gel
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LLﬁjﬁﬁlﬂﬁuﬁqmmﬁ - 20 perwalded 1 alue udhluTumiesiinugs 13,000 seuseundt uu
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WNEaIANNULSY 13,000 SAUADUNT WU 5 UNH mnezneu  AlouLe lAwiaLazaranenznauRIetinndy
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ACGACTGCTGCTAAGACTGG-3") & R1 6 R2  (5’-TGACGGGCGGTGTGTACAAACCCCG-3’) & 9 4
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DNA Ladder w11 agarose gel snruaunslniindiannussdng 100 Taad wau 40 undt arniuth
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(Promega) vinnisiiuddueatenaulaeaielinduuaiiss £ coli lne38n13 heat shock

transformation

7. ddinszidrsuiiandlelnd fiduasiewld drewn3es automated DNA sequencer (the
BigDye® Terminator v3.1 cycle sequencing kit chemistry) 7 First BASE Laboratories Sdn Bhd
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13 fleg19A28mAlA nested PCR

BB uteninsranndelnlanatauidlomada nested polymerase chain reaction
(Nested PCR) @0 n13%i1 PCR2 ads (aawd 4) adadl 1 lddlnsines do P1
(5" AAGAGTTTGATCCTGGCTCAGGATT 3°) g T7 (5’ CGTCCTTCATCGGCTCTT 3°) uazadsd 2 Toiglns

W93 R16F2n (5°GAA ACG ACT GCT AAG ACT GG 3’), R16R2 (5 TGA CGG GCG GTG TGT ACA AAC
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=

CCC G 3) arvidalnlananauimiswanakouadueivuInUszains 1,200 wa tawSauifisuruns

LOUALAULEA U Manihot esculenta witches'-broom (Positive control) ﬂlﬁ%ummaymawﬁmn
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ndees CAT wnduimilormuauuaresuizen PCR naannsnsiandolnlanaraludud1usvds

593 13 §79819 WuwaUALBUeNVUIUTENN 1,200 waludlegrasiudiusnds 571 3 fags tawn
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F9E1991NAIN a.ﬂ%wﬁamaaﬁ ’*i].GUEJQﬁ 2.UMULE 2UDULAY WAz 9.Uadnlad 2.55894 (ﬂ'W\Iﬁ 5)

Nested-PCR

Premier jeu d'amorces
(externes)

_
ﬁ

Deuxiéme jou
g'amorces (intarmes)

AT 4 NWEIaRINSELATIERBULeMBWATlA nested polymerase chain reaction

(wiAaafiun http://www.chups.jussieu.fr/polys/biochimie/BGbioch/POLY.Chp.8.11.html)
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AN 5 WEARILAUALDULENIYUIAUTEN 1,200 WEIINNITATIANTD INTANaENN

TusiuaUzviassiy 13 A29819

A29819 NaN15AS2

2.
(o))
P
=b.

marker 100 bp (fermentus)

TusiudUends a.auias 2.435ud -
TudiudUenas a.Unmilansed a.4e9d +
Tusiud1uzuds 0.Uneoe 2.uATIIYEUN -

Tusiuduznds 9.99%15 2.508190 -

4

Tusiuduznas a.nuanlde 2.019aUS -

9

Tusiua1Uzvas 9.01uLa 2. 09ULkAY +

4

Tusiua1Uzunas 9.989A1 2.n1WAUS -

9

lusiuduznas 2.nun21U 2.9a5511 -

0o 0 N o0 R LN =D

Tusiudruznas a.1dsur3ou 2.5unys -

Tusiua1Uzvas 9.uaanuwng 2.558949 +

-
= O

Tududruenas a.u9azae 2.9aY3 -

Tusiua1Uz1aY 9. NUNEITATY 2.22LTUNTT -

—_
N

Tusiud1Usnds 9.99UN8U 2853002 -

—_
W

AAULVDNID Manihot esculenta -

[EY
inY

witches'-broom (Positive control) +
15 TusiudnUzuasun® (Negative control) -

16 11 -



4. TnauuauAdueldwanalinnivie pGEM-T Easy (Promega)uaziiaseiannuiionalalng

A o a ® a{' U ' v o [ [
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mslaaunaudbuelagldnaraianiveg pGEM®-T Vector Map(Promega) (An# 6) Laganeninaduie
aenaugdlwaduuailiie £ coli 135015 heat shock transformation uagdsiiasienasuinnile
InanautAS09 automated DNA sequencer (the BigDye® Terminator v3.1 cycle sequencing kit

chemistry) i First BASE Laboratories Sdn Bhd Uszineianiaide
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Drop out maet with  siagle s

Bl 1, EcoR | or Mol | dlgest.

Mudi 6 NMMIasIWaNaIANIME pGEM-T Easy (Promega)
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5. nan1TATIREAUTnalolnddEASas automated DNA sequencer (the BigDye®
Terminator v3.1 cycle sequencing kit chemistry) #i First BASE Laboratories Sdn Bhd

UsemANLaLde
NAMTIATIZA R UTAE o IAvad 198 1 TUA T nd 19N 9. Uannued 2.52899 NidenaaunuaLeuen
uadszaa 1,200 wa wastainuiadlelvailaunssuiisuivaduiaailelndvesguteyaly

GenBank  (http//www.ncbinlimanih.gov/Entrez) wuinteyadwiuiiandlelnaansegeiudzvas o.Uamn

WA 258809 Ianuwmillauiuanuilandlelndvesiudevadiugu 185 ribosomal RNA Manihot esculenta
(GenBank : AB233568.1 uag) 711 99 Wedliud Teasuiuaudiduefinumuauszana 1,200 wa \Wuuoufidy
wvasiuiilailsdellmaan nnmmsseudnueinuiivavesdauiufidueveuiudWsnd s
Uane 3’ 7 forword primer A® R16F2n (5’GAA ACG ACT GCT AAG ACT GG 3’ae reverse primer fig R16R2

(5" TGA CGG GCG GTG TGT ACA AAC CCC G 3’) JUAANSNIELUURANANAASIEILUae 3’ ?zfqtﬂuﬁ'n,mmms
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WA e lAsnsdsaTvAduid uesuwuulidtans davavednsweosves R16F2n Usenausie CTGG 3’
wa R16R2 Usznou CCCCG 3’ wazliivosidun GC Aaudigunndamzwuumiewduiudusuuiduevouiy
o [ =3 P2 = 1 5 d' I3 1 @ a (v f @ Y] o (v P2~ ¥
duvmaa auiiulaiiies 4-5 wa wihtundudauiansafanmsdunseifdueveuiudUsvadidvanels
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FrognuTudUzndnin a.dainued 2.5ved UkifwelWlanataun Fwanialuenaunannnsaiamususuy
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I3 ldyd a ] y =2 a [ =3 LY o v} Y <@
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USuuazaeniuilididfuagauiudellamanauiou 100 wesiduiudy &
annsansaldeguiusulasifisunanduidl eI suiisunanisiinevididuiianalelnd U Manihot
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iasnsauenldindusouuuuiiBuevesdievieiiy wonanymsdse e ieeiaduinalelnddne
\F309 §elA3Be automated DNA sequencer (the BigDye® Terminator v3.1 cycle sequencing kit chemistry)
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1200 bp m—

1000 bp se—

300 bp

~726 bp
~ 522 bp

P a e o | Ao v . .
ATNN 8 LLANIYUIAVDILLOAUALIULDALUUINANAIY restriction enzyme Ecrol

dashl 989 nan1sly restriction enzyme
M marker 100 bp (fermentus)

M marker Ox174 DNA/BsuRI (Haelll),9 (fermentus)

1 wauAdue a.Uadnuns 2.52809 19 restriction enzyme kcrol uncut

2 WAUALDULOUBILTD Manihot esculenta 14 restriction enzyme ecrol  ~521 uag ~726

witches'-broom (Positive control)

a & 14 ¥
3 LLﬂUﬂL@NLBIiﬂiU‘lI']’JE)EJEI 1°U restriction enzyme Ecrol ~521 LAY ~726
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NNHANIATIEUT PCR WWuRBuern 1,200 wa §1u9u 3 fegwann . Yruillanssed 1. Tagdl
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9. UTULE 2. VDULNY e 8. Uainuad 2.58899 UVUAYUALDUDNNINY ALDULEYBY Manihot esculenta
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witches’-broom (di 5) usililod iy A8 uedina1ludesgimaduiuaseeses Automated DNA
sequencer (The BigDye® Terminator V3.1 cycle sequencing kit chemistry) 71 First BASE Labolatories Sdn Bhd
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Junannsiniglusunsiianainuesg pimers R16F2n uag R16R2 wazld restriction enzyme
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neaesdndudoazuin Mmedrsludzndsniionnisuaniudesinuianunain 13 dauda ldldoinisves

1sa7inannLae llawaiaun

INNsFnweIMsIInvieuiugAinuensuaniulethundndwazdunneins WWunan 2
Wwou wuilusazuaziiunnesnuiduun@linueinisuaniueles (nni 2) wazdidedunmitmn
' v ga & ! a o 'Y 2 aa [ ' v =] Y @ o
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aunanisnaaesassilndilinulsaunnvisides (Phyllody) Minannidelulanaiaun udetaiin

PNt whagvesfngiivsiindumsrazdunanuindowdsduunnuiuuaniudey (Awi 3)
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12. 1BNAN5919D4

LEUAUNDLAUANY : tasvlvudaanu inagktd STUIRen 2. 7 @99AY 2552 . WA ¢

(http://www.pandintong.com/ViewContent.php?ContentlD=3971,

24 @Ay 2552)

SRR AWiYTEEAN. 22 unT1Ad 2552 1 msihseialsasyuiaie lsanuud dudznd
(Phyllody). NMATLSANY ABZINEAT NMINYIRBLNEATATERS.

WiaeTiun | (http://www.pandintong.com/ViewContent.php?ContentID=3971,
24 AU 2552)

Elizabeth A., M. Juan Fernando, L. German Alberto and L. John Bernard. 2007. Detection
and characterization of a phytoplasma associated with frog skin disease in
cassava. Bulletin of Insectology 60 (2) : 273-274.

Lee, | M., RW. Hammond, R.E.Davis and D.E. Gunderson. 1993. Universal amplification
and analysis of pathogen 16 SrDNA for classification and identification of
mycoplasmalike organisms Phytopathology 83 : 834-842.

Martiez-Lopez., G. 1977. American virus and mycoplasma disease of cassava. Proc.
Cassava Protection Workshop Ser. CE-14 : 85-87.

Primer Biosoft Accelerating in Life Science.___ . : PCR Primer Desingn Guideline.

WA : (http://www.premierbiosoft.com/tech notes/PCR_Primer_Design.html,

29 figuney 2555)

Shikata, E., W.S. Teng and T. Matsumoto, 1969. Mycoplasma or PLT-like micre-organism
detected in leaf of sugarcane plant infected with white leaf disease and
suppression of the disease symptoms by the antibiotics of tetra cycline grop ,

J.Fac. Agri., Hokkaido Univ. 56(2) : 70-90.
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13. A7ANUIN

19199 1 uanslesiduinisilSeuiisudsuilamalelnavuas Manihot-Rayong

L ¥

UgUURYA

Manihot-Rayong

Manihot-Rayong

AB233568.1-Manihot

1y Genbank

— “ —

1251 2 AB233568.1-Manihot 1251 99.0
1251 3 FJ707524.1-Manihot 1251 99.0
1251 3 FJ707524.1-Manihot 1251 99.0

MW 1 uansnswSeudisuaiduiiinaglelnduas Manihot-Rayong fugiuteyaluy Genbank

CLUSTAL 2.1 multiple sequence alignment

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

GAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCTGACACGG
GAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCTGACACGG
GAAACGACTGCTACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCTGACACGG

Kkhkhkhkhkk Ak ok Ak kkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkkkkkkkx

GGAGGTAGTGACAATAAATAACAATACCGGGCTCTTCGAGTCTGGTAATTGGAATGAGTA
GGAGGTAGTGACAATAAATAACAATACCGGGCTCTTCGAGTCTGGTAATTGGAATGAGTA
GGAGGTAGTGACAATAAATAACAATACCGGGCTCTTCGAGACTGGTAATTGGAATGAGTA

KAk Ak Ak Ak Ak Ak kA Ak hkhkhkhkhkhkhk kA hk kA kA khkhkhkhkhkhkhkhkkkhkkk Ak khkhkhkkkkkkkkkkkkk*k

CAATCTAAATCCCTTAACGAGGATCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGT
CAATCTAAATCCCTTAACGAGGATCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGT
CAATCTAAATCCCTTAACGGGGATCCATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGT

B R R R R R R R R R I 3

AATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGGACC
AATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGGACC
AATTCCAGCTCCAATAGCGTATATTTAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGGACC

B R R I I I I S S I S S S S S 3

TTGGGTTGGGTCGACCGGTCCGCCTCGCGGTGTGCACCTGTCGGCTCGTCCCTTCTGCCG
TTGGGTTGGGTCGACCGGTCCGCCTCGCGGTGTGCACCYGTCGGCTCGTCCCTTCTGCCG
TTGGGTTGGGTCGACCGGTCCGCCTCGCGGTGTGCNCCTGTCGGCTCGTCCCTTCTGCCG

KAk Ak A A Ak Ak Ak Ak Ak kA Ak Ak Ak kkhkhkhkhkhkhkhkhkhkk K,k dhhkhkhkhkhkhkhkhkhkhkhkkhkkkkkkkxk

GCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCTCCGGCGCTGTTACTTTGAAGAA
GCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCCTCCGGCGCTGTTACTTTGAAGAA
GCGATGCGCTCCTGGCCTTAACTGGCCGGGTCGTGCTTCCGGCGCTGTTACTTTGAAGAA

KAk Ak A Ak Ak Ak kA Ak Ak kA kA Ak hkhkhkhkkhkkkhkhkhkhkhkk khkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkk k%

60
60
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120
120

180
180
180

240
240
240
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300
300

360
360
360



AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot
FJ707524.1-Manihot
Manihot-Rayong

AB233568.1-Manihot

ATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACATTAGCATGGGATAACATCATAGG
ATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACATTAGCATGGGATAACATCATAGG
ATTAGAGTGCTCAAAGCAAGCCTACGCTCTGTATACATTAGCATGGGATAACATCATAGG

B R R R R R i R R I I S S

ATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTAATGATTAACAGGGACAGTCGGG
ANTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTAATGATTAACAGGGACAGTCGGG
ATTTCGGTCCTATTCTGTTGGCCTTCGGGATCGGAGTAATGATTAACAGGGACAGTCGGG

K kA A A A A A A A A A A A A A A A Ak Ak Ak Ak kA kA hkhkkkhkhkhkhkkkhkhkhkkhkhkhkhk kA Ak kk ok kK%

GGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGATTTATGAAAGACGAACAACTGC
GGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGATTTATGAAAGACGAACAACTGC
GGCATTCGTATTTCATAGTCAGAGGTGAAATTCTTGGATTTATGAAAGACGAACAACTGC

B R R R R R e R R e S

GAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGGGGGCTCGAAGACG
GAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGGGGGCTCGAAGACG
GAAAGCATTTGCCAAGGATGTTTTCATTAATCAAGAACGAAAGTTGGGGGCTCGAAGACG

R R R R R R I R I I I S S S

ATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCGACCAGGGATCGGCGGATGTTGC
ATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCGACCAGGGATCGGCGGATGTTGC
ATCAGATACCGTCCTAGTCTCAACCATAAACGATGCCGACCAGGGATCGGCGGATGTTGC

R R R R R R R I I I R I I I S S S e S S

TTTTAGGACTCCGCCGGCACCTTATGAGAAATCAAAGTCTTTGGGTTCCGGGGGGAGTAT
TTTTAGGACTCCGCCGGCACCTTATGAGAAATCAAAGTCTTTGGGTTCCGGGGGGAGTAT
TTTTAGGACTCCGCCGGCACCTTATGAGAAATCAAAGTCTTTGGGTTCCGGGGGGAGTAT

B R R R R R I I R I I S S S

GGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGC
GGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGC
GGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGC

hhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkrkhkhkrkhkhkhkhkhkhkkxxx

GGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTCCAGACATAGTAAGGATTGACAG
GGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTCCAGACATAGTAAGGATTGACAG
GGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTCCAGACATAGTAAGGATTGACAG

hhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkhkkhkkhkkkkk

ACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAG
ACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAG
ACTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAG

B R R R R R R R R I I S S S S S S

CGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTCAGCCTGCTAACTAGCTATGCGG
CGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTCAGCCTGCTAACTAGCTATGCGG
CGATTTGTCTGGTTAATTCCGTTAACGAACGAGACCTCAGCCTGCTAACTAGCTATGCGG

B R R R R R I R I I S S S S S

AGGTGACCCTCCGCGGCCAGCTTCTTAGAGGGACTATGGCCTTTTAGGCCAAGGAAGTTT
AGGTGACCCTCCGCGGCCAGCTTCTTAGAGGGACTATGGCCTTTTAGGCCAAGGAAGTTT
AGGTGACCCTCCGCGGCCAGCTTCTTAGAGGGACTATGGCCTTTTAGGCCAAGGAAGTTT

KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A,k Kk

GAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTGGGCCGCACGCGCGCTACACTGA
GAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTGGGCCGCACGCGCGCTACACTGA
GAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTGGGCCGCACGCGCGCTACACTGA

hhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk

TGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCGGGTAATCTTTGAAATTTCATCG
TGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCGGGTAATCTTTGAAATTTCATCG
TGTATTCAACGAGTCTATAGCCTTGGCCGACAGGCCCGGGTAATCTTTGAAATTTCATCG

hhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkk

TGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACGAGGAATTCCTAGTAAGCGCGAG
TGATGGGGATAGATCATTGCAATTGTTGGTCTTCAACGAGGAATTCCTAGTAAGCGCGAG
TGACGGGGATAGATCATTGCAATTGTTGGTCTTCAACGAGGAATTCCTAGTAAGCGCGAG

KhkKk AA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A x kK

TCATCAGCTCGCGTTGACTACGTCCCTGCCCTTTGTACACACCGCCCGTCG 1251

420
420
420

480
480
480

540
540
540

600
600
600

660
660
660

720
720
720

780
780
780

840
840
840

900
900
900

960
960
960

1020
1020
1020

1080
1080
1080

1140
1140
1140

1200
1200
1200



FJ707524.1-Manihot TCATCAGCTCGCGTTGACTACGTCCCTGCCCTTTGTACACACCGCCCGTCG 1251
Manihot-Rayong TCATCAGCTCGCGTTGACTACGTCCCTGCCCTTTGTACACACCGCCCGTCA 1251

KA A A A A A A A A A A A A Ak Ak Ak kA Ak kA kA Ak hkhkhkhkhkk kA Ak Ak kA kkk ok kK%



	2.  อุปกรณ์ทางการเกษตร ได้แก่ โรงเรือน กระถาง ตระกร้า ดิน  ถุงปลูก  ปุ๋ย และป้ายชื่อ
	3.  อุปกรณ์ด้านวิทยาศาสตร์  ได้แก่
	-  โกร่งบดตัวอย่าง
	-  กระติกสูญกาศ
	-  หลอดพลาสติกขนาด 2, 1.5 และ 0.5 ไมโครลิตร
	-  ตู้แช่แข็ง -20 องศาเซลเซียส
	-  อ่างควบคุมอุณหภูมิ (Water bath shaker)
	-  เครื่องชั่งละเอียด 2 และ 4 ตำแหน่ง
	-  เครื่องปั่นเหวี่ยงความเร็วสูง (Centrifuge)
	-  เครื่องปั่นเหวี่ยงความเร็วสูงควบคุมอุณหภูมิ (Centrifuge)
	-  ตู้ดูดควันและสารพิษ  (Hood)
	-  เครื่อง Thermal cycler
	-  เครื่อง  Gel electrophoresis
	-  เครื่อง  Gel Documentation UV-transilluminator
	4.  สารเคมีวิทยาศาสตร์ ได้แก่
	-  ไนโตรเจนเหลว
	-  สารประกอบ CTAB buffer (2% CTAB, 100 mM Tris-HCl, pH 8.0, 20 mM
	EDTA, 1.4 M NaCl, 1.0% Na2SO3 และ 2.0% PVP-40; Na2SO3 และ PVP-40)
	-  เอ็นไซม์  Taq DNA Polymerase, Recombinant (Invitrogen)
	-  GeneRuler 100 bp DNA Ladder (Fermentas)
	-  Chloroform: Isoamyl alcohol (24:1)
	-  Ethanol
	-  TE Buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8.0)
	-  Agarose  gel
	6. โคลนแถบดีเอ็นเอใช้พลาสมิดพาหะ pGEM-T Easy (Promega)และวิเคราะห์ลำดับ        นิวคลีโอไทด์ โดยนำดีเอ็นเอที่สังเคราะห์ได้จากเทคนิค  Nested PCR  และใช้พลาสมิดพาหะ pGEM-T Easy (Promega)  ทำการเพิ่มดีเอ็นเอสายผสมโดยถ่ายฝากสู่แบคทีเรีย E.  coli  โดยวิธีกา...
	7. ส่งวิเคราะห์ลำดับนิวคลีโอไทด์ ที่สังเคราะห์ได้ ด้วยเครื่อง  automated DNA sequencer (the BigDye® Terminator v3.1 cycle sequencing kit chemistry)  ที่ First BASE Laboratories Sdn Bhd ประเทศมาเลเซียแล้วนำข้อมูลที่ได้มาเปรียบเทียบลำดับนิวคลีโอไทด์และล...
	5. ผลการวิเคราะห์ลำดับนิวคลีโอไทด์ด้วยเครื่อง  automated DNA sequencer (the BigDye® Terminator v3.1 cycle sequencing kit chemistry)  ที่ First BASE Laboratories Sdn Bhd ประเทศมาเลเซีย

