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1.2. M3Len¥e endophytic bacteria NUIAY
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a a a

USENTUUDIMT Nutrient agar + NaCl 3 % WIWTI1009 1Az Nutrient agar + NaCl 15 % @AWt
089 014 %

1.3 MITWUA endophytic bacteria NUAY

v Y
Tasmsns9aeUM I3y U3 HA (nutrient broth) NTLAUANUIANAIIA LA
@ 9 a A <3

5-30 %( 0.86 - 5.1 M) Tuszez a1 30 Tu lauuafGeniuay 5% 1 JeTlwsan, 10 % 16 o lsan,
15% 22 leTaan, 20 % 10 leTaan, 25% 49 lelaanuaz 30 % 58 lolsan (M135190 1)

1.4 MIWUNLUANISe1A8IT Solubility test

3 ' IR A A A
NWUNUUNTUUIN LAasUNIUaY t’f’)uiﬁﬂlulﬂulmﬂ‘]/lﬁEJLLﬂilJ‘U’Jﬂ (MInl1)
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MINAT - MIBUUN endophytic bacteria NULAN

%ﬂﬂauﬂgﬁ i Maximum Accession Gram's ANty
identity No. Stain qagavenie
fidoniald (%)
Microbacterium esteraromaticum strain PA4 NAHalo 1 96% EU647562.1 + 10
P. pseudoalcalligenes strain B50 NAHalo 2 98% GQ433374.1 - 10
Pseudomonas aeruginosa strain FDB NAHalo 3 96% - - 15
Bacillus sp. By231Ydz-fq NAHalo 4 99% EU0703372.1 + 25
Brachybacterium sp. M-6-3 NAHalo 5 98% GQ339911.1 + 25
Bacillus sp. FS502 NAHalo 7 100% GQ352429.1 + 25
Paracoccus sp. MB2009-P1 NAHalo 8 98% FN652906.1 + 15
S. maltophilia strain BL-13 NAHalo 9 98% AB194324.1 - 10
Azotobacter paspali NAHalo 10 - - - 25
Bacillus sp. S3-6 NAHalo 11 99% FJ373032.1 + 25
P. agglomerans strain XJ2 NAHalo 12 100% GQ374472.1 - 25
Pantoea sp. M3S5 NAHalo 13 99% FJ560472.1 - 15
Xanthomonas sp. 3C3 NAHalo 14 97% AY689031.1 - 5
Dietzia sp. 158Xalormis st. NAHalo 15 97% EU090135.1 - 20
Bacillus sp. DU179(2010) NAHalo 16 98% HM567060.1 + 25
Pseudomonas sp. D22(2010) NAHalo 17 99% GUS566356.1 - 10
P. agglomerans strain XJ2 NAHalo 19 99% GQ374472.1 - 25
Leucobacter sp. CC20 NAHalo 20 85% FJ394921.1 + 25
P. aeruginosa strain 21R NAHalo 21 97% GU263805.1 + 15
Pantoea dispersa strain M1R4 NAHalo 22 99% GQ246183.1 - 15
Staphylococcus sciuri strain YSY1-11 NAHalo 25 99% GU197536.1 - 20
Ochrobactrum intermedium TM73 NAHalo 26 99% AM490627.1 25
B. cereus strain JBE0004 NAHalo 30 96% FJ982654.1 + 30
B. flexus strain OS] NAHalo 34 99% FJ226761.1 + 30
B. cereus strain KU206-3 NAHalo 35 98% EU557028.1 + 30
B. subtilis strain CRB115 NAHalo 38 99% GQ161967.1 + 15
Stenotrophomonas sp. LCR33 NAHalo 39 97% FJ976542.1 - 30
S. maltrophilia strain NCCP-47 NAHalo 43 99% AB547227.1 - 30
Achromobacter sp. ddt-1 NAHalo 45 93% FJ577965.1 + 15
B. iodenum strain ATCC 15728 NAHalo 54 98% FJ652620.1 + 30
Bacillus sp. B3(2007) NAHalo 55 96% EU281629.1 + 30
Lysinibacillus fusiformis strain 210_19 NAHalo 58 97% GQ199721.1 + 30
B. megaterium strain 2G022 NAHalo 59 99% GU124692.1 + 30
Bacillus sp. 095305 NAHalo 60 94% EF522799.1 + 30
B. pumilus strain 3L-10B NAHalo 61 99% EU379269.1 + 30
Bacillus sp. NJSS63 NAHalo 63 98% EF061447.1 + 30
Bacillus sp. B3(2007) NAHalo 64 98% EU281629.1 + 30
B. subtilis strain YB7 NAHalo 66 98% GQ241354.1 + 30
Brevundimonas diminuta strain SR NAHalo 67 96% DQ925736.1 + 30
Microbacterium paraoxydans strain M-Btll-3 NAHalo 68 98% FJ828878.2 + 10
Bacillus sp. B3(2007) NAHalo 70 92% EU281629.1 + 30
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%agﬁu‘w"ﬁ eR Kol Maximum Accession Gram's Anudud
identity No. Stain FagaupUNde
fiden3y1d (%)
Stenotrophomonas maltophilia NAHalo 73 99% AF417866.1 - 30
Halomonas elongata strain ATCC 33173 NAHalo 75 97% AM941743.1 - 30
B. pumilus strain 3L-10B NAHalo 76 99% EU379269.1 + 30
P. aeruginosa strain PMA1 NAHalo 77 96% GQ217529.1 - 10
Bacillus sp. OC-6 NAHalo 78 99% AY669167.1 + 30
Enterobacter sp. ZJUPD3 NAHalo 79 86% EU430753.1 - 10
B. flexus strain SV6 NAHalo 80 100% GU143789.1 + 30
B. cereus NAHalo 81 98% EU159483.1 + 30
B. flexus strain HU37 NAHalo 82 93% EF101733.1 + 30
B. flexus strain MDLD1 NAHalo 83 97% FJ861081.1 + 25
Lysinibacillus sp. 210_19 NAHalo 84 99% GQ199721.1 + 30
B. pumilus strain BZ3-10 NAHalo 85 99% GU332600.1 + 30
B. pumilus isolate NUC-F NAHalo 86 98% DQ833752.1 + 30
B. subtilis strain N10 NAHalo 87 98% AF318900.1 + 30
B. cereus isolate LBS5 NAHalo 88 98% EU400647,1 + 30
B. marisflavi strain SU1 NAHalo 90 98% FJ554665.1 + 25
B. aquimaris strain 1-3 NAHalo 92 98% FJ607042.1 + 20
B. megaterium strain 210_64 NAHalo 93 97% GQ199766.1 + 30
Oceanobacillus iheyensis strain S8-19 NAHalo 97 96% EU624422.1 + 30
B. cereus strain DC3 NAHalo 98 99% GQ344805.1 + 30
B. flexus strain EP23 NAHalo 100 99% GQ279347.1 + 25
B. megaterium strain 210 _55 NAHalo 102 98% GQ199757.1 + 25
B. megaterium strain BG1-13 NAHalo 104 99% GU048867.1 + 25
B. pumilus strain gf-3 NAHalo 106 93% EU219735.1 + 25
B. epidermidis strain ZJB-07021 NAHalo 108 100% EU046495.1 + 15
Brevibacterium sp. YST1 NAHalo 109 100% EU289144.1 + 15
Brevibacterium sp. SC9 NAHalo 110 99% EU099382.1 + 25
B. megaterium strain YM1c10 NAHalo 111 88% EU221339.1 + 25
B. thuringiensis strain ODPY NAHalo 112 99% HM770098.1 + 25
Brevibacterium sp. SC9 NAHalo 113 99% EU099382.1 + 25
B. marisflavi strain DS6 NAHalo 115 97% EU835732.1 + 25
Bacterium 1-gw3-8 NAHalo 116 96% DQ990028.1 + 25
Firmicutes bacterium OOYDA NAHalo 117 82% EU810867.1 + 25
Virgibacillus proomii strain CTSP31 NAHalo 118 97% EU855209.1 + 15
B. pumilus strain CTSP14 NAHalo 119 99% EU855196.1 + 25
B. cereus strain PCSB8 NAHalo 120 99% HM449698.1 + 25
B. cereus strain JBS10 NAHalo 121 100% GU812900.1 + 25
B. altitudinis strain 126YG20 NAHalo 123 93% FJ174641.1 + 25
B. licheniformis strain MKU8 NAHalo 124 96% DQO071568.1 + 25
B. megaterium strain B303 NAHalo 125 99% GU904680.1 + 25
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B. epidermidis strain ZJB-07021 NAHalo 126 99% EU046495.1 + 25
Brevibacterium aureum strain Enb17 NAHalo 127 98% AY299093.1 + 25
Bacillus sp. DU37(2010 ) NAHalo 129 99% HM567092.1 + 25
B. megaterium strain R3-05 NAHalo 130 99% HM371417,1 + 25
B. pumilus strain HS6 NAHalo 131 99% GU323367.1 + 25
Vibrio vulnificus strain MP-4 NAHalo 136 98% AY911393.1 - 25
O. intermedium strain TM73 NAHalo 137 99% AM490613.1 + 25
B. pumilus strain  SA175001 NAHalo 138 99% AY289549.1 + 25
B. licheniformis strain OWS-F3 NAHalo 139 98% AY536536.1 + 25
B. pumilus strain 1352 NAHalo 140 98% GU726861.1 + 25
B. licheniformis strain W7 NAHalo 141 99% GU945228.1 + 25
B. altitudinis strain 4YG40 NAHalo 142 96% FJ174623.1 + 20
Pantoea agglomerans strain ZFJ-6 NAHalo 143 99% GQ246183.1 - 25
B. cereus strain QD87 NAHalo 144 99% EF472263.1 + 25
Enterobacter sp. RAM-Q NAHalo 146 99% GQ478271.1 - 10
Klebsiella sp. TPIMC NAHalo 147 99% GU272365.1 - -

B. megaterium strain 210_20 NAHalo 149 98% GQ199722.1 + 25
Enterobacter cloacae strain SJ6 NAHalo 150 97% EU779827.1 - 10
Ochrobactrum sp. WatG-BA isolate O NAHalo 151 98% AB272074.1 + 30
O. intermedium strain ADV24 NAHalo 153 78% - + 30
S. maltophilia strain IFC_YC1 NAHalo 159 89% HM196283.1 + 30
Serratia marcescens strain sls-1 NAHalo 161 99% EU876700.1 - 30
Ochrobactrum sp. pl NAHalo 168 99% HMO004554.1 + 30
P. dispersa strain MIR4 TSAHolo 1 100% GQ246183.1 - 10
Alteromonadaceae bacterium PH39 TSAHolo 2 99% AF513471.1 + 10
Pseudomonas sp. JG13 TSAHolo 3 98% EU937756.1 - 15
Proteobacterium M3-2 MAHolo 1 99% AY880307.1 + 20
Bowmanella denitrificans strain BD1 MAHolo 2 99% DQ343294.1 10
Bacillus sp. QQDP517 MAHolo 3 86% FJ555568.1 + 25
Proteobacterium M3-2 MAHolo 4 99% AY880307.1 + 25
Pseudoal teromonas piscicida strian S2755 MAHolo 5 100% FJ457196.1 - 10
Pseudaminobacter sp. W11-4 MAHalo6 99% DQ659452.1 - -

Mangroveibacter plantisponsor MSSRF40 NFMHolo 1 98% EF643377.1 + 10
P. dispersa strain MIR4 NFMHolo 2 99% GQ246183.1 - 15
Microbacterium hominis NFMHolo 3 99% HMO032799.1 - 10
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1.5 M3914UA endophytic bacteria Tasmaiin PCR

@ I a, o
MsanaadueIAgds  SDS DNA extraction method 1% IAMaANL endophytic

< < a = a <} { [~ {
bacteria NUAY InaweVIgNiuazlsaun uaz@owen 1d hidudionmiien (3ua1)

Qo
=
=).

=)

) @ A a 1< { o 1 ] @
PCR condition @ MSuiulSinuadumendwmie 168 rDNA limnizinigeany
{ $ o & & .. 1 o @ g '
Wonni¥o $1uHudeal5y condition T dmsui1ude 14 PCR product vu1a 1300 bp.( 3UN2 )

PCR condition /814 QIAGEN Tag DNA Polymerase and Q-solution / Fermantus 7ag DNA
Polymerase 31491 30 39U Ao

Initial denaturation 94 "% 3 W /95'y 2w
denaturation 94 "o 55w
annealing 55-60 "5 55 N/ 55 55 U0
extension 72 "% 1w
final extension 72 "o 10 W
stop PCR 4 o ~

51/#1 2. PCR product vu1a 1300 bp.ii Id0nmaiindSinanlSinadidueidumiis 168 rDNA

A A X . 3 Ao [ Y% A A
ﬁvaﬁqauamuﬂmm endophytlc bacteria mumwmuuﬂ"lﬂ Llﬁﬂ\illﬁlﬂluﬁﬁN'ﬂ 14
@ 4

[ @ @ { <3 1 1 1 3
AMUANAUT Y ( phylogenetic tree ) #9317 3 endophytic bacteria MR Muen'ld daulugpilu

<3 a 1<} ]
Bacillus spp. Wuluisnufunnsianuu waz lnuaAuRNIZI91299309 endophytic bacteria

= o N A A g . . 3 A = Y A
NULAY DUTUAVDINTNIN DN endophytlc bacteria 1/1umnmmmmmq"lﬂmmu"lﬂ e

Achromobacter sp., Azotobacter chroococcum, Klebsiella sp., Ochrobactrum \\0s Pseudomonas

. { ! o w . . ]
primer NOONULUNNTIUVOIIAVIUE 16 S TDNA V04 endophytic bacteria NUIAN
4 o . . < o
e 131¥n29aeunaz $11un endophytic bacteria NUANAORUT Ino Ao

F 5°- GATCTGTTCAGCTTCGTG TTCGTT 3’ ttag R 5°- TGCAGCGCGGG CCCATCAGTA 3’
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d
93%15@1!Wﬁﬂ"|51’lﬂﬁi’)\1
. . 3 A % dy A A
endophytlc bacteria ﬂumuﬂma%ﬁauulﬂclumiwﬂamummu‘wmmamﬂluwma
1JsEina ulfvgllll,ﬂ' Achromobacte, Azotobacter, Bacillus., Brevibacterium, Enterobacter, Klebsiella,
Ochrobactrum, Pantoae, Pseudomonas, Serratia, Stenotrophomonas W Vibrio ( Ventosa et al., 1998;

http://en.Wikipedia.org/wiki/rhizobia; http://www. nature.com/nrmicro/journal/v7/n7/abs/nrmicro2163.html,

http://www3.interscience.wiley.com/journal/ 119941790 /abstract; http://www3.interscience.wiley.com

/journal/119419882/abstract, http://aem.asm.org/cgi/content/abstract/67/6/2683) Funeviiaruadly

{ 3 . . .
salt tolerance NIN89 Halobacterium il salt loving bacteria (http:/gould.as.arizona.edu/mmeyer/

ast 202/handoutd/extreme.html, http://www.springerlink.com/content/ul0863wn 48370365/) salt tolerance

wansndSudldnTy ldluanududuveunaeszAua1ea (Ventosa et al., 1998) 108 Bacillus
< 1 4

1ag Pseudomonas a13130n AN 1A 30 % aIU Halomonas 112 halophilic archaea (FaQISLIAN

A Y 9 o ' =< & Y -

ae' 1N 1udududa N1 10 % ( Ventosa ef al., 1998 ) uiluma Wy Halomonas 118 halophilic

) ) Aa ) A A A v .
archaea lumsnaaestitos mi1zldemsilanududuvoundoiion 3 % amiszy131u Marine
Agar medium

Primer 63F 1ag 1387R 31MUNANNUANANITEHINANALAZYHAVDI endophytic bacteria
LR ~ < y & 4 . . . Vo Yo

nuAy 1@ limzmzas Sanuduld ldvatede (A maximum identity 19101) Aoal¥anyaenig
o a dy (] o 491 o Y 9 Y o dy

dugruInerveugorrslunssmunde vilvaealdaruinlunissmunt®e uaznl

v o 1 A A . Ay v 1 . . < 4

ANUFUNUTTENNWUANSY primer N 1ADOAUUUI1NIN endophytic bacteria NUIANAIOWUT

2 4
Inelumsnaassil azsoudilymilld

ajidwanminaaea

A11150911UUA endophytic  bacteria nwANTasmatia PR 14 14 31 7na Ao
Achromobacter,Alteromonadaceae, Azotobacter, Bacillus, Bacterium, Bowmanella, Brachybacterium,
Brevibacterium, Brevundimonas, Dietzia, FEnterobacter, Firmicutes, Halomonas, Klebsiella,
Leucobacter, Lysinibacillus, Mangroveibacter, Microbacterium, Oceanobacillus, Ochrobactrum,
Pantoae, Paracoccus, Proteobacterium, Pseudaminobacter, Pseudoalteromonas, Pseudomonas,
Serratia, Staphylococcus, Stenotrophomonas, Vibrio Was Virgibacillus & primer ﬁaammumﬂ
§1UIAYDIBY 165 DNA  ¥03 endophytic bacteria nuianiinyluilszmalneite 191un1s

o . . a <3 1
NTIVHIULALAULUN endophytic bacteria Tuawauaely
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http://www.springerlink.com/content/u10863wn%2048370365/
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WSeuiieunugiudoya GeneBank 1agn139%1 multiple aligment  A20T15UN5W Clustal W

o o % ' 1< . J 4 { 1

ANTDLUNTIUIY 58 @29819 ponTlU genus Lag species WUINFITANANY 1AUA Aspergillus
niger 1MUIU 26 loTaan Aspergillus oryzae 3TUIU 1 loTasan Byssochlamys nivea 31U 1
loTasan Mycocladus  corymbiferus 31U 1 loTaan Rhizopus oryzae 31U 3 loTasan
Syncephalastrum  racemosum MUY 1 loTasian  Trichoderma asperellum 31U 10 loTasan
Trichoderma gamsii 31U 1 lolwian Trichoderma viride 3113 5 lolaan 1ag Uncultured

o 4 o ~ A o o v Aa o
soil fungus $112u 9 loTaan  ethsn 18 lnageumsldemsniuilaiudrdenasquiv
1 d' 1 a (% A d‘ a A 1 a PIE]
ﬁ?uﬂ‘igﬂfl‘ﬂ LWE]E]ﬂ'J'IﬂJﬁWlﬂiﬂﬁluﬂ'ﬁﬂflﬂLL{lQ@U anJ’liﬂﬂﬂm’f]ﬂ‘i’l‘ﬂﬂi$ﬁﬂ‘ﬁﬂWWEJEJEJ!,LﬂQﬂ‘UU],ﬂﬂ
Tuseey 4 Taun Aspergillus niger 31U 14 loTasan Mycocladus corymbiferus 311U 1 loTas
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14 A. niger 7/1(1) 4
15 A. niger 7/2(2) 1
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28 Byssochlamys nivea 2/8(2)/1 1
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MIMUNTavaIgaunsglamnainglaana

ﬂﬂﬂﬂﬂﬂﬂ]i‘i’l 1: MITNADNAVDUYOUUANLIY UASLIBD I

gilnsai

=
a1iny

10.
11.
12.
13.
14.

10.
11.
12.

13.

Y Lﬂy
QQWEJLGD'@

o 1Y dy 49/
flask YH1A 50 ml AIUTULQYIUYD
loop
forceps

g
N32AY cellophane (Uaoalye)
Y
WA slide (1aoai)
9
Tn3a (asaiie)
ﬁ incubator
A ~
RFRMN WMHLW’JEN
water bath
v,
¢ incubator
micro-tube YUIA 1.5 ml
micro-pipette YUIA P 20, 200 ag 1,000 pl

Pipette tip Y19 P 20, 200 1@ 1,000 pl

@1%15L§8Q!§@ LB (Luria-Bertani medium)
@1%15L§8Q!§@ PDA (Potato Dextrose Agar) slant
@1%15L§8Q!§@ PDA (Potato Dextrose Agar) plate
@1%15L§8Q!§@ PDB (Potato Dextrose Broth)

10% SDS

Proteinase k (LGISJ)MGIQJIH 10 mg/ml)

5M NaCl

2X CTAB (MANUIN)

Chloroform : isoamyl alcohol (24:1)

3M NaOAc

Isopropanol

70% ethanol

TE buffer (DIANUIN)

97
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14. Extraction buffer (11AKNUIN)

15. Washing solution (N1ANUIN)

U &’ S A
MITNADNAVDIUYDUUANITE

) dy A A
NITIATIVLYDLULUANLIEY

1.

Y v Y v v
1% loop Uaeaeuns Inlatimerveudenuasely flask Y119 50 ml AN01M15iHad LB

(Luria-Bertani medium) 5 ml ® g melu

1 { a o A < o 1A
2. Uuh Uy 37 C [WENANNITITOU 200 rpm wudseuna 16 2 1u9 (Llé}ﬁllﬂ%uﬂﬂlﬂﬂ

Y Y
1) 3w ldanaDNA

ad 2 tﬂy A A
A9NMIANADNAVDUYDLUUANLIY

1.

9.

2 s AL . . 4 4
aaurLUANTeN@ed1u91%15 LB 1 ml 1alu micro-tube 3119 1.5 ml Wy UIMIBAN 6,000501/

= A A o A A :’ Qy o :Id
HIN (rpm) 5 UIN LNDANASNOULEAALUANLTY i lang (Wson 2 501)

. A9AznoUUUANISoA0 1XTE buffer 300 pl HyyuH284 A 6,000 rpm UK 5 W17 i lans

AzA1UAZNOUAIY IXTE buffer 760 pl wan 1A ude pipette

. 11 10% SDS 40 pl 1@ protenase-k (1VUAU 10 mg/mD) 8 ul warnlviidndu udnir Ity

UNNN 37 °C 11U 15 U

Q U

. 1@ 5M NaCl 100 pl

% o 2 o

@y 2X CTAB 100 pl (ﬁduiﬁ’%’auﬁ 65 °C) weru gy m"lﬂﬁmﬁqmwgu 65 °C 1Y 20
Wil (nduvaea T a5 u1f)

1Y chloroform : isoamyl alcohol (24:1) 500 I wern I Tasndunasa ldundng wiu s
i udnill mgum'%m i 14,000 rpm WU 5 WA

v
antilaaiuuu 600 ul 1d micro-tube Maalvd 1Ay 3M NaOAc 60 pl Hanl¥itny

U

9
10. 1@ isopropanol 400 pl warul¥idmumng uslusiudia 30 i@ (§ -20 °C ww 30 WA U3e

Y A
VINAU)

114 T vyumAea 91 14,000 pm - wu 10 Wil i lan

12. 3199ZABU DNA 438 70 % cthanol 300 pl

v [ Y Y
13. My UI¥Ia N 14,000 rpm WIU 10 W10 i lang

14. doeliaznou DNA uds Ngangiides (Afmaoa) sz 30 Wi

15. aza18AznNoU DNA @28 TE buffer 20 ul U3# 60 °C WM 20 WA

16. 111 DNA 118 lasaa/Suna nagamnin iom3susta PCR ao 1l
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M3anNA DNA U931%951

-
NTIATIVLYDI

1.

Lgﬂﬂl‘ﬁlﬂiﬂu PDA (Potato Dextrose Agar) slant Y ﬁ 30 °C Uz 1-3 U

1014115 PDB (Potato Dextrose Broth) adlilszunar 3-5ml

19 1oop Vaeaideyardulonng Iidulengasenmnluetmsia

spread YU NIEAY cellophane (ﬂaam%@) ﬁmmu PDA

Uufigavigh 30 °C Uszam 1 Su

yandulodaourin slide Yaoaidio 1814 micro-tube 119 1.5 ml dmsasin lafa DNA 130

U

< YA o A o
ﬂ‘UUl.TVI § -20 C o38N 15aNA DNA

o=

Y
I3MIANADNAVDAUFDI

1.

10.
11.

Y 1
Wnduleveasas 0.1-0.3 g (Useuan3a micro-tube) 18 1nF9UAAY Liquid Nitrogen HAI1A
I
Wil umandlq

1AW Extraction buffer atju'3Nqainigil 65 °C U511a35 600 pl 1ag proteinase k(1941 10

a
k4

mg/ml) 6 ul valfiitniuBnas
Y v
AN NAI 1Y micro-tube YUIA 1.5 ml UNNGUUYH 65 °C WM 30 W (W30 1
) ~
2 T19) HAuNN 10 UIN
1AN chloroform : isoamyl alcohol (24:1) 600 pl (INAVYTMVBIAIBE1) NaUHasa lUu
~ = A ~

W 10 WA ¥UnIe N 12,000 rpm - WU 10 U1#

3’ 1 1 [ ] [ 1 a Y
gailadrmunld micro-tube oul¥i 533906199 chloroform aaliAe

Y
1A% 3M NaOAc 0.3 1911 11ag isopropanol 0.6 1111 ¥84131asshla (Fe 5) wanlddniudng
] gl [ = A Y3 ) ~ A Y A o
ualinide 30 IR (30 Quau -20 °C wu 30 IR w3e FwdAn) i lunayu
4 4 o 2a 2

M8 12,000 rppm WK 20 W1 i lans
A199ZNU DNA @38 washing solution 500 pl Hau ¥ty Tasndunasa liuuu 5 11d
o 4 4 = dq L o 2 H
W lvyuree 1 12,000 pm wiw s wii i lans (a2 asa)
A19AZNOUAIY 70 % Ethanol 500 pl wanlvitnnulasnduvasalun v 5 wi uda
o 4 A ~ Jdq 2
il usies 1 12,000 rpm wiu 5 Wi i lana
Uaveliaznou DNA uisiganniiies (dvase) Uszunm 30 uii
aza18azAoU DNA A28 TE buffer 20 pl LN 60 °C 1w 20 Wi 111 DNA ldasaada

Usmaazgun iieas euii PCR ao 1l
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unlHUAMsN 2 : mInsrvaeunamwHazlIanas DNA Tagis agarose gel electrophoresis

(3]
a

Unsai
1. flask Y119 500 ml
2. 110N marker
3. M wrap (Mana@ani1gue )
4. 1§71 microwave
5. Lﬂ%im electrophoresis LUULLUITIY (horizontal electrophoresis apparatus)
6. UV transiluminator

7. Pipette ¥U1A P 20 pl

8. Pipette tip YU P 20 ul

=
anny

—

1. agarose

2. 1XTBE bufter

3. thndu

4. @130¥018 DNA

5. mass Ladder Y19 1 kb itag 100 kb

6. cthidium bromide (RTIAIMMTUTU 0.5 pi/m)

7. 6X loading buffer

9303 1 % agarose gel 14 1XTBE buffer (@ MMTUATIIAY PCR product 19 1.5 % agarose gel)
Tagw agarose 0.8 g lalu flask Y19 500 ml A UAY IXTBE buffer 1% 1A1/511a5gn3 80 ml
< a A A ) @
(1 ovaudn Tdalszuna 40 ml) Tathn flask A28 M wrap (Wana@nii l9queInis) mzgdmsy
oy 9 =\ o 1 Y
szurelornazl¥Uinn marker VATTAVVDIUNAIAOUNADY agarose  Hazaeluia
. Y Y o a Y 1 a9 Y
microwave 928213311 una19 Usulsunasveanarlimuay areinau

=

~ a ) 2 AA A a ' Y
N agarose HAINNYUNNU S0 C asluniamson gel NUNT (comb) Iqgu0y (ﬁ?ll”liﬂmllﬂ 2

] Y '
919) 1310 agarose UVIAUEY 1N IXTBE buffer 1919 agarose gel 1101 UTIAIMTI000 tilo 17
AT (well)

) 1 k) A Y cgj 9y
111019 gel laaalu electrophoresis tank Tagagunised1An1999ay i 1XTBE buffer 1¥ine
N agarose gel

HErua15a2a10 DNA 1 pl aeluviaeaild TE buffer 13147 3 pl 1@ 21@u 6X loading buffer 1
ey 1idiY (nsalagIama PCR product 19 3 pl 711 6X loading buffer 1 pI)

laarsazate DNA lude 4 aaluaea (well) uazld DNA marker ¥HaNNIWUT010

v
(mass Ladder) Y110 1 kb 1@ 100 kb ¥1UNIA 0391999962981
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. Uaeh electrophoresis tank 1¥nszua Wi laeysulviiaanuasdnd I mdy 100
I
Taasi (Volt) tiunan 30 wai
Yoiel C 1. . Ao Y 9 =

. L¥LNU agarose gel lugsazane ethidium bromide (NUANUANIY 0.5 MI/ml) HIU 5 UIN

Y Il g’ o ~
udrugluingu 5 um
EEVRTTNT agarose gel INUU UV transiluminator 0L A539940U DNA melduas uv

. AaSuaves DNA TagnfSeumeunnuaunnsulsuavued mass Ladder



unliiamsii 3 : mainSanaDNAUSNM 16S rRNA gene Jaailfd3e1 PCR

qunsel

=
a1y

8.
9.

NABA micro-tube VUIA 0.2 ml Uag 1.5 ml
Pipette YuU1@ P 2, 20 ttag 200 pl

Pipette tip YUIA P 2 1oy 200 pl
D119 aon PCR

m?"m Thermal cycler

Lﬂ?ﬁ]\i wuum%m

Lﬂ?’i)ﬂ vortex mixer

1 (ddH,0)
4 mM dNTPs (dATP, dGTP, dCTP, dTTP)

10X PCR buffer ( MgCL,)

Primer 63F (5 uM) (Forward) 5'-CAG GCC TAA CAC ATG CAA GTC-3'

Primer 1387R (5 pM) (Reverse) 5'-GGG CGG WGT GTA CAA GGC-3'

Tag DNA Polymerase (FINNZYMES)
DNA Template
stock solution A (3M NaOAc Lag 95% Ethanol)

70% Ethanol

AAq Yo < Yy o
NV ﬁﬂljlﬂulﬂ‘lqﬁ/n PCR ﬂ?ilﬂ‘uhhﬂ!ﬂu -20 C

Ismamsani§nsen PCR

102

o a A o = v < J
1. MANUFALDI1IAVITNIUNNT PCR I@EJQQWU@S’I}’JEI 70% Ethanol Llagl%ﬂiﬁﬁ$®1ﬂﬂ®uﬂ1i

Uiiaa
aaenaindifilfinl§Ase CR Tdviasa PCR v11a 200 i fait

- 11 (dd,0) 11.7

- 4mM dNTPs (dATP, dGTP, dCTP, dTTP) 2

- 10X PCR buffer (i} MgCl,) 2

- 63F (5 UM) (Primer Forward) 1

- 1387R (5 UM) (Primer Reverse) 1

- Tag DNA Polymerase (FINNZYMES) (2 Units/ul) 0.3

- DNA Template (50 ng) 2
Total 20

pl
pl
pl
pl
pl
pl
pl
wul

v ] v £4
- 1iJgATer PCR M1 Tudo 2 19 unT09 Thermal cycler Tnsassonigazen Al
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Preamplification : 1 30U “ﬁ 94 °C U 10 WA
Amplification : 30 39U éﬁﬁy
Denatuation  :94 °C 11U 30 UM
Annealing £55°C W 30 W0
Extention :72°C WK 1 Wi
Post extention : 1 59U ﬁ 72 °C 11U 10 WA
Hold 71 4 °C infinity (OL)

4. @A PCR product 714 3 ul Tas19Tn512¥iwalaon1333 Electrophoresis ¥91f1iA

4
=

] =1 [ a oA d' 1 d' A A o o Y Aa
L%ulﬂﬂﬂﬂ‘ﬂ‘ﬂﬂ‘ﬂ{]‘ﬂﬂﬂﬁﬂ 3 fIunvianen 17 ul UWlITJVIWGlﬁUﬁQ'T]

RTERNSIER cycle sequencing @o 11/

ad = a Y A Qd
IBMIIBUNaNan PCR Gl‘Vi‘lJif,‘!‘i’lﬁ
° ya 4 vy . = A
A9 PCR product 914U 17 ul (@@111]1“11%?1513??94?]@’38 Electrophoresis 3 pl 93tviae 17
ub) 1 1dnnunliianish 4 laaalurasa microtube ¥11A 1.5 ml
1. 1AW stock solution A : 3M NaOAc  U5uas 3.4 ul
© 95% Ethanol 1311815 85 pl

a

2. wanldidnduTaela3eq Vortex mixer U 10 2119 11 1 A Neamiai 4 °C wu 15

q U

= 1 Liyo % dg/ =
HUIMN 3814'31\‘114!11!111TNﬁMTﬂﬂﬂﬁUWaﬂﬂﬂJuaﬁnﬂ SUM

a

i o9 ° g Pa 2
3. i lvyuesiigurgdl 0°C A21157 14,000 rpm w1u 20 Wi i lans
Y Y Y Y o o d? =

4. ANALNOUAIY 70% Ethanol 300 pl wad v Iasnaunasayuaduiy 5 Ui
o = A a o < = 3’ Qy
5. i ldvyunsesiguygi 0°C A21157 14,000 pm WK 10 WA tmilana
6. 1aoolingnouDNART aza18aznow DNA 928 ddH,0 UT1as 6 pul
7. AT VATITHHAAIBNAA agarose gel electrophoresis Taald PCR product 311U 1 ul
A
WEY TE buffer 2 pluag loading dye 1 pl 9I0MUAMIMMIAINMAINIUYDI PCR

product 1o 141159 cycle sequencing Tuunilfiamsae il
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uﬂﬂﬁﬁ’ﬁmsﬁ 4 : MsInauBuu3IaL 16S rRNA gene
qunsel
1. inSesmyuismnasneuanusqeiiaatuauaangin 18 (Refrigerated
Centrifuge)
2. fiwqﬁwﬂwﬂmqmﬁgﬁ (water bath)

3. AUUAIUANYUNYNLLLING (incubator shaker)

a

e

2

< a o o
4. QUBLUIQUNYN -20 C ey -80 C

e

5. YADIWNINAD (Gel Documentation)

a

6. vinoaldAi0819uU1AA1Ne
7. Pipette Y11@ P2, P20, P200 t1az P1,000 pl

=
anny

v
A

1. maainlelums ﬁ”lﬂf]ﬁ?fﬂ Polymerase Chain Reaction (PCR)

v
A

2. aswninlFlumsim Electrophoresis Li6Z Molecular Weight Marker

v
A

3. asninlFlums Tnaudu T&A Cloninng Kit” (RBC Bioscience)

2

4. @13 mﬁﬁ%‘lumsﬁ AANA1E3A DNA GeneJET ' Plasmid Miniprep Kit (Fermentas)
5. eunafieradiiin (Competent Cells) Escherichia coli 187115 DHSOL
6. mswoesdmSulFlulgiser pcr Taun
lwsiies 168 rDNA : Primer 63F (Forward), Primer 1387R (Reverse)
Iwswes T&A Cloninng vector : M13-F (forward), M13-R (reverse)
7. 91119 LB-Ampicillin/IPTG/X-Gal
Famsieusesudmihiy Cloning vector
1hDNAveBuFwrunsiliianuusqnsduinFeunednfu T&A Cloning vector
(RBC Bioscience)

) 1 aan o ﬁy
mi‘(’JiJ’(?f’JUNﬁiJ‘lJaﬂiﬂWNu

Ligation Buffer A 1 pl
Ligation Buffer B 1 pl
T&A Cloning vector 2 pl
T4 DNA Ligase 1 pl
PCR product 2 pl
ddH,O 3 pl

Ugnseniaving 10 W
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A v [ A
el fnsoianua iy shliduiigamail 22 °c dWunat 1 $2Tue wdanndusi

aaa 1 a

1 Y J v A o . . A A 3 Y )
aerhndnuag E. coli NUN ‘lﬂﬂgﬂifﬂ ligation ﬁaumwamﬂﬁl’mamvmu 4 C

Q U

a d v d
IBM3A38H Competent Cells tazanephnduingiasaauuniiie E. coli meWug DH5OL
= < A A an R Y 9

1. 58U INITUUN LB mmsﬂgﬂnuz ampicillin AWNVNUYY 50 pg/ml MNDIWITAINIU
|
([AoUrDUIZIIY 10-15 ml

@ < a

2. 1AIINGIITUTIMANAN 100 mM IPTG 100 ul 1az X-Gal (50 pg/ml) 20 pl 891w

y_ A a ) v
91113 LAUNATIUHINIDINIILNA

9

° 1 =l Y 1A A A v J o Aaaa . . ~
3. Mmsnerhngungiyeuuanize E. coli a1eug DH5OL Tag1i1llnse ligation N
1 a o 1 oy <
w3eu'13 5 ul laasluviaon competent cell Y5103 50 pl warn I duazusuuiiudaunal
A o A a ) I a A o 1 :’ 3 v A g
30 w#i 11111 Heat-shock Ngavigd 42 °C 1flunar 60 Jud i ldugviniudsiniiduna 15
A A . Y Y o o ] A A a3 A
WA AN S.0.C. medium 250 pl wanlddrnunazih ldunyunsewvd1nau59 250 rpm A
a ) I o
QN 37°C Wunan 1 419
o ~ Yo 1 =) Y A e eqqe
4. Ucompetent cell nlasumsarerntundl liinqeuueims LB-Ampicillin/IPTG/X-Gal
A A ) 9 ) oA a o ) v A ~ A 4 a A
Masou IAdedu ihtuiguugil 37°C wui4-16 ¥ 1w Aadon InTalidvnveusaduuaiize E.

a

. d'day . ~ d’l A a U Yy 9 A
coli NUFU insert UDIYU Ulﬂ!ﬁﬂxﬂ‘hlﬂﬂ’i'lilﬂﬁ’) LB ey ampicillin AWUNUYY 50 pg/ml ngaunny

U

37°C WENNAMNSI 220 rpm UM 14-16 F2Tua o 1) IFadanaraiia DNA Tutuaeude 11

IEmsananalaiin DNA Tﬂﬂ‘l{ﬂﬁ i GeneJET " Plasmid Miniprep Kit (Fermentas)
4 A A ; Y o y A A <3 a A

1. gaaznowwaduuanGeimes]d i lUdumdesinanuisa 10,000 rpm wu 5 WA tite

131 fmMsaza1enenoULsadale Resuspension Solution 250 pl
4
2. 1Y Lysis Solution 250 pl wau ¥ty Taenduviaen 4-6 A3
A . . Y Y o & S . y
3. 19U Neutralization Solution 350 pl naulidnnundurasaluas 4-6 ase i ldiu
= A 3 ~
MAGINAMNIG 12,000 rpm UIU 5 UIN
fq 1 ™ . ° Y A A <2
4. qaesazaloras 1daalu GeneJET' spin column 1 1JilumIsainunsa 12,000
v
rpm WU 1 11371 tnaaulang
a o y a ~ < ~ 1 Qy
5. 1@ Wash Solution 500 ul 111U utdeananusa 12,000 rpm wiu 1 Wi maulana
Y 4

(M1 2 ASN) &8 GeneJET™ spin column INUUHABDA micro centrifuge VUIA 1.5 ml

6. 1A% Elution Buffer 25 pl 11y 15-30 Wi 11 1 um3sannaunsa 12,000 pmuy 1

4

N ATIVADUANVUIGNTUDINAITUA DNA A8 1.5 % Agarose gel electrophoresis HaZINUN

a

a1eriia DNA figaungil -20°C

U
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3§ﬂ1iﬂi’3§]ﬁi’mmiﬂi1ﬂ{]ﬂl@x‘lﬁu 16S rRNA gene Tu Cloning vector Tagmaiia PCR
ihnanaiia DNA 7118 lUasraeumsdsinguestudemaiia PCr Taeld lnsmes
MI3-F 5 GTTTTCCCAGTCACGAC 3'
MI3-R 5' TCACACAGGAAACAGCTATGA C 3'

= 1 aAan g t;}
mwumumuﬂgﬂim PCR 34U

DNA (50 ng/pl) 2 ul

10x PCR buffer 2 ul
4mM dNTP 2 ul
50 mM MgCl, 0.6 ul
w395 MI13-F (5 pM) 1 M
w3195 M13-R (5 uM) 1 M
Tag DNA polymerase(0.5 units/pl, Immulase) 0.15
ddH,0 1125
sauﬂﬁﬁ%mﬁv’wm 20

4 Y
Wdmunaunaue sauaudadiudeuuadluvasa PCR vuia 0.2 ml vasnnivih
vaoadunTouNulT I DNA thermal cycle (Gene Amp 9700) Tagsouupen1silfnse1 PCR
% l;l
il
95°C 7 U 1 50U
94°C 302U
0°C 30501 311U 25 50U
o =~
72°C 2 UM
o ~
72 °C 5UMN
4°C  infinity (OL)
[ Y
A3793ATEHNa Tagtimanan PCR 1 1d11AT 19 @0 UUHATUDNAALY 1.5 % Agarose gel
Y
electrophoresis #9M19AAA1582A10 cthidium bromide (AMMANIY 0.5 pg/ml) 9101iutih T)as299
HOUDNAAI0IATO9 UV Transiluminators 11/381iiguyniaueaoy DNA 1 DNA 41@5914 1 kb

% 3w ] A ~ a o
DNA ladder marker W3ouiudinnn uazinudedaiias 1ingamgil -20°C
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v
=

a o . Y J 1 a
‘unﬂgmm‘m 5 : MIN cycle sequencing uazmsmaawgemﬁmmuﬂmmnu

ginsal

=
a13ny

6.

7.

IA509 Thermal cycler

Yiaon PCR Y119 200 pl

. D1AINaoA PCR

Pipette YU P 2, 20, 200 tag 1,000 wl

. Pipette tip YU1IA P 2, 200 1ag 1,000

. BigDye™ Terminator Cycle Sequencing V2.0 Ready Reaction

Primer 63F (Forward) (5 UM) 5'-CAG GCC TAA CAC ATG CAA GTC-3'

. Primer 1387R (Reverse) (5 UM) 5'-GGG CGG WGT GTA CAA GGC-3'
. DNA Template (PCR product)

. 11 (ddH,0)

stock solution A (ddH,O 118& 95% ethanol)

70% Ethanol

3 aan .
P31 §A3en cycle sequencing

107

o a { o . ] 9
1.1 fANuage1aUT Ui cycle sequencing IASAANUAIY 70% ethanol LAY

[ Y 1 a wva
walvazoianoumslgiinaiu

' Y
1.2 gaasaiinlgilgasen cycle sequencing A4l

- 111 (ddH,0) 3.4
- BigDye'" Terminator Cycle Sequencing V2.0 4
Ready Reaction
. A Y Y £
- Primer 63F #30 1387R (5 uM) 119 1a019%119 1.6
- DNA Template (100 ng) 1
Total 10

1 1 F4
ﬁWﬂﬁﬁ?m cycle sequencing Alalude 1.2 1WuAT04 thermal cycler TasAas01

Preamplification :1 391U ‘17] 96 °C WU 1 WA
Amplification :25 59U Gqf\iﬁy

Denaturation  : 96 °C U1 10 U
Annealing £50 °C WK 5 3
Extention :60 °C WU 4 W0

Hold 7 4 °C infinity (OL)

i
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Yy A J 1 a
msmmﬂgemsmmuﬂmmnu
o a . A 9 9 o 1 .
2.1 UINAWAA cycle sequencing Aldnde 1 1w 10 ul 1 ldasluriana micro tube
YUIA 1.5 ml
2.2 19 stock solution A : ddH,0 Usung 16

:95% ethanol 13103 64 ul

Y Y o o Py a o ~ 1 dyo @ 42’
2.3 wau“lmmmu HWllﬂll’Nlﬂm‘Viﬂll 4 " CUIU 15 U 5314’31\1‘14'141111[74?{11Iﬂﬂﬂaﬂ‘ﬂa’ﬂﬂﬂlu

Q u

ad”n 5 UM
) A ~ a ) < ~ g’ ay
2.4 W ldviyumdeanguugi 0°C A5 14,000 pm w1y 20 Wi i lans

v Ay Yy Y Y o o £ a
2.5 mmzﬂamﬂ"lﬂma 70% Ethanol 300 },ll wﬁﬂmmmu Tﬂﬂﬂauwa@ﬂmuamm 5 UIMN

a

o { { s :’ Qy N
2.6 i lnyuimdeangungil 0 oC A5 14,000 pm WM 10 W17 i lans  Udes

U

v A o & Y {
Maznounandusiutaluniia
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U A

a wva a a do = ¢y A v o (Y]
‘lJ‘VI‘l.I;_]‘]Jﬂﬂ]ﬁ‘ﬂ 6: fn‘J'J!ﬂi1$ﬁﬁ1ﬂﬂu3ﬁﬁiﬁnlﬂﬂﬂﬁﬂ!ﬂﬁﬂﬂ®1Hﬂ1ﬂﬂﬁ1i‘wuﬁﬂiiﬂl

1. N300 IURIAUAISWUENIIH (Genetic Analyzer)
ci 1 o w [ A YA 1 A
IATRIBIUMAUATWUTNITUN TN 2 JU AD
A ® | A a do o o
1. 1A384 ABI PRISM 377 DNA Sequencer J1IAT093ATIZHAAUMNIHUTATINIUY
£ o wa KX Y =\ = a 4 3 a 1 a 9 ¥
1900 TuilA FIdoalinaA3ou9a0ATAN INABIUUNTZINUUVAVAN UATINNTOAATIZH |1

9
[ %

9 v ]
AS902 36 A10819 N Tuns Run Yszana 7-8 51109 1ATeeguilanyaMzAIN N

4 I 4 a o w @ o A
2. 1AT03 ABI PRISM 310 Genetic Analyzer ifluin3oaiiniziaduasiugnssuuuuse Tuia
) kY
Tael4 Capillary 1 1du 1nT093uT 19190 POP6 i1 Syring Lidpsduiana lagasaiinam

E v
Hasafeas @130 NATIEY laasias 1 #10619 Na11ums Run Yszanal 2-3 2 1ued0d 19814

U

Y
1 v 14

ﬁl A
NTOITUUNANHUSAINTN
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v A . ®
M31%1A309 ABI Prism 377 DNA Sequencer
- ® 4 4 4 ad
IA589 ABI Prism 377 DNA Sequencer 130 (38071 1A394 Automate 1iuiaTeeiion 141y
ﬂ"l’il,!,ﬂﬂﬁﬁﬁUﬁﬂi’iMLU‘}JﬁﬂTuﬁa Taely denaturing polyacrylamide gel electrophoresis %9
Qy ad a A A 9 A A a2 d
ANTDATIVADUFUVOIADUID TaemsaanaIndn dNTPs A8d15I50udInaIeadue Tuvae
W PCR w30 aanainfivats 5’ veq Primer luvsign PCR uaz  Software 91MIATOI
A o o Aa d Y A o 1 ad =& a 4
ADUNAADTVLININTAATILHUDYA IAIAT 0IVLATUIUAIVUIAVDIADUID FIUAAINANITIATIZH

aaﬂmagjﬁlug 109 Gel File, Electropherogram (ta& Tabular Data

ABI Prism 377 Instrument Macintosh Computer

_~Sample~
Sheet DATA
Run Sheet COLLECTION
~————"~Module | PROGRAM

files ~

- Sequencing~

e ANALYSIS
9 Fle, ) PROGRAMS
“AGeneScan \

Analysis

NN 1 uaaInswen leavodnIod ABI Prism 377 A1 103 09A0UNUADS

4 ® o a L4 4
109 ABI Prism 377 DNA Sequencer  AIUANMISHINULALIATIZHNARIOIATO

a 4 &

ADUNIUADS Macintosh Fe1lsznovdielysunsy 3 Tsunsune
. 4 < ) o 1 \
1. Data Collection Program GanuTﬂmﬂimﬂmam’mmeyjauazmimm Module A1NN¢)
{a do o . .
2. Analysis Program U32nauaie TUsunsunins e a1quiud (Sequencing Analysis)
a J g aa .
az 1UsunTUANTIZHIUIAUDITUALDULD (GeneScan Analysis)

o ) v A 4 . a L4 ay a2 g
3. Genotyper Program WuTdsunsudmsunu (print) HANITUATIZHUUIATUALDULD
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gilnsainl¥Aun3es ABI Prism 377

I 1 ~
1. Cassette Lﬂuﬁauﬂ%ﬂumsﬁﬂ Glass Plates

o a A I v W J eﬂj ] 4
2. Spacers 12 94 11 0.2 Jaawas 1Wu@Inuse1iINe Glass Plates 9149 2 LAY Lﬁﬂﬂ?ﬂﬂuﬂ’nuﬁi‘!']

V04 gel azdoanumMIsIves gel 1UT2HI194MT load gel

s

3. 113 (Comb) 3 2 LUV A® LUV shark LA LU square-tooth

11l sauare-tooth

<3| 1 { [ .
4. Upper chamber il81¢ Lower chamber Lﬂuﬁﬁuﬁi%iumiﬂii‘g buffer UMM electrophoresis

5. 15290 (Glass Plates) Y52nOUAY 2 LIHY AD AIUVBIAUNTIN (Front plate) LAZAIUHAY (Rear

plate)

Front plate Rear plate
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N30 (Glass Plate) 1 2 vu1A Av ANNED 36 LEUAIAT LAZ 48 [FUAINAT zluﬂ”l'ilﬁﬂﬂsl%}

4
(5% ] [
YUIAUDN Glass Plate ﬁu@gﬂUﬂ31ulﬁj‘luﬂ1j Run, g@319a Lag ANIVDAUT AIA1TI

Plate Size and Run Speed 93198 (Gel Formulation) Expected Read Length in Bases
- 36-cm well-to-read (WTR) - 4.5% 29:1 polyacrylamide 650-800

plates - 5.0% Long Ranger (concentrate
- 1200 scans/hr or SingleTM gel forms)

- 4.8% PAGE-PLUS

- 36-cm WTR plates -4.5% 29:1 polyacrylamide 550-700

- 2400 scans/hr

- 48-cm WTR plates - 4.25% 29:1 polyacrylamide 750-900
- 1200 scans/hr - 4.75% Long Ranger
(concentrate

or Single' " gel forms)

- 5.25% PAGE-PLUS

o 0 Yo 4 ®
MIMmaNuazIANHUNIZINNIFA NI ABI Prism 377 DNA Sequencer

NINIANINELDIA elass plates

1. 111 glass plate 99NN cassette LNONIANUALDIA
Y v
2. 14111 deionized ¥1ANNEL1A1HN glass plates TAGMNIZUTIIU read region
v ] Y S A 2 a Yo a2
3. 73799 glass plates AW Hu, werdule, neai niesesiiie Tiihnanudzendnass

Y 1 v
A4 glass plates A 1R TeUsEana 1 52109

b

Y
U

YUABUMTNIANNTLDIA glass plates NaIN13 Loading the Gel

1. 11 glass plate 89NN cassette Lﬁ'ﬁ)ﬁWﬂ’)'ﬁJﬁZ@?@
] v £ Y 1 o v £
2. 16]5 spedtular ﬁ@ﬂ@'luighiﬂighﬂuﬁﬂl@ﬁﬂi$ﬂﬂ (glass plates) Uadnvygs] AUNISINATUUUUIU
A 9 ] ' & Y =R o 9
LW@ElﬁﬂTﬂTﬁlslﬂ"lﬂigﬁ'JNﬂﬁ$ﬁ]ﬂ‘VNﬁ@ﬁllaﬁ‘ﬂﬂuTﬂiZﬁ]ﬂﬂTuﬂu@@ﬂ

Y a Y 3 ] qgj Yy 9 a
1 Gel 90N91N glass plates Iﬂfﬂ%ﬂ53QTH‘VIGHGQ'JN1ﬁl@mllﬂuﬂ33%ﬂﬂﬂﬁﬂﬂ UaUIUNTSAHNY

9

i
U l1laugea glass plates 1182 Gel zANBONINAUNTZAHAYY

o 2 9 Y q A Yo S v ) Y, o q
4. Yiga aclonox WIAUANUDY Llaj‘lsﬁuﬂﬂ‘lﬁﬂq glass plates V]Qﬂ’]uﬂu'lllazﬂTUﬁQ\iiﬂﬁgﬂ]ﬂ

Y

v @ v 9

{ < A
Iﬂﬂlﬂw1$ﬁ}1u1uﬁl}ﬂﬁﬂ§$§]ﬂ (sgfmﬁmumaﬂyiﬂaumu) UAZUILIMU read region

R Y o 4 g v
5. 191113191992 glass plates tW0@19 aclonox 8on lHHUA

v ' 9
6. 1911 deionized ¥aNuare1alHN7 glass plates 9nATY TABIRNIZUT I read region
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Y [l '
7. 914 glass plates #HalFuiadszana 1 ¥ 79
A ' 9 J A 2 A4 a9 a o
8. 135799 glassplates 9nA5I A Hurudule, veaimsesosiiaie THinudze1ndnass

o vy & 4 2ay 9 o o Y qy
9. MANUALDIA comb AT spacer AIWUINAY wazEe iUy @150 cassette a9 lvazoln

] =) v
FFULAYINU

KT
RN v Yy y VoA v
#* D158 glass plates ABDIAN aclonox ponlnvua luuiiuie run samples 1wla
background U4 gel ' lailarden
‘ o
** NIIMANUALDIA glass plates
oA o o A4 A A A
- A5 ldgaliennTuneuveINIMIANNALeIn eranasansudley  fluorescent

v v v
@ @ ] 9 [ Y Y 9 o 1 %
- Y9910 Run 908N llﬂﬂigll'lm 5-6 193 leanmamqumﬂm

M31/52no1 Glass Plate Eahil Gel Cassette

vAa

9 a 1 Y o
Gllf)ﬂ?iﬂ{]ﬂ ﬂ'fJUﬂ'liﬂigﬂ'ﬂU glass plate LUIN Y gel cassette

- USNANYIENeY glass plate 1Az M3 load gel ADIALDIA
9 Y
- glass plate, spacers Lli¥ comb ABDITTDIALUASLHN
- ANUIIVDN spacer ngmﬁﬂ31%813&1/1'15‘1Jﬂ3111813‘llﬂﬂ glass plate 5}1 spacer 8190

o { M o @
glass plate 93119 gel 1 load 1911157 Inavenu a1duifue1svda spacer 1AW

gIANMINUNTEIN

4
U/

VHADUN 757./53 N glass plate ! ‘ﬁ"ﬁﬁl gel cassette

[

VUnOU
ad
A IHMAI
N
£ A ~
1 I cassette UUNUNTEDIALALLITYL
1 d? a 9 1 o 1 d‘ IS
2 YNAIUVDI Laser beam safety bar YUUALUA clamp leag“lumuwmmﬂﬂ
Clamp in closed Clamp in open Laser beam safety
position position bar raised

Bottom of cassette
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Yunou
an
p ABMSI
f
] 9 A 3’ 1 [ a A ] Y <
3 asndouguAunszanaulunivenin fdu we A Aregniell dliaasadie
[ Y
N3£A1Y Kimwipe NYUIMI1A
) Y Y A @ v A ° Y
4 714 Rear plate 89UU cassette 1agulia1uneudmisdossnaiiawuas lduHunszn
{ & ] 1
niusesu1nogn19d 1819901 cassette (A1 Laser beam safety bar raised)
' o Yy A g 1 Y
5 I spacer UHUBLLHUNTEINAININ Tag T runi]usoesu1nved spacer DYNIIATUDY
v9an32aN tazdnliveuved spacer Haznszan1HIAY spacer azaaIHvRITRELIN
VOINTLINNDA
Place water droplets ] —
along edges of plate to | [—= e
hold spacers in position
— Spacers
L=
: i
Bottom of rear plate
Yy A1 o A WY o
6 I Front plate 939UU Rear plate LD spacer Tasldauneudviiede lu'ldndas uay
9
daliveunszanaua1ana 2 uHumdu
Yy A o o A MY o
7 14 Front plate 89U Rear plate 1ag spacer 1agliauneudiniiade lu'ldatas uas

Y
1R o UNTZINAIUAIN 2 LHUIAU

Tabs on black brace

Side rail

Black brace in place
with tabs firmly seated
against rear plate
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ad
2 IENI
N
Blay v o v Y ' A Y ] ' 3 1 @
8 ldtrduRanuauanvesveunszanie 1 lanveuveinszanii 2 uHUENRAY
M liaveduazinle gel i lusavald
Bottoms of plates Misalignment like this causes
correctly aligned the gel injection device to leak
9 Lock LHUATZIAARIY Clamps
QIQS' v o o Y U = og/, d' Y ] 1 :/‘ ] [
10 lHtrdudanuauanvesveunszanonasune i lanveunszaniie 2 unaNeny
4
1 litaneiualsdla Clamp uazdsulhiaueiudnass
Y 3 Il 09)1 ] Y <} 9 09/1
11 1% clear brace Aof LAUNTZINTII 2 LHUNWATULY LAZADA clear brace AIY clamp NN 2

919 AINN

Ear —

Peg of clear brace
positioned against
| clamp before

.| clamp s closed
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Tunou
ad
4 I5NI
N
12 14 Gel injection fixture
dl a 9 1
NUILIUATUANUDN
read region 1 fix
13§14 Gel lviavon
WA load Gel
[ Y
1og 09ANI8 Clamp
v
NId0IA U Aan I
No gap here indicates
fixture is properly
locked in place
Lock both clamps down
simultaneouslyA o
1 ﬂ' 1
13 By feed LAA ngLﬂWzﬂi%ﬁ]ﬂLWﬂl’lﬁwSQGWﬂ”lﬁ
v 1 g ] Qy Yyq Y S o ) Y o
14 1ﬁ Comb FEUINNTLINN 2 LNU uazm‘lﬂmﬂaummﬂizuTm 2 %ﬂmumm"lﬂ

152noUNUA AT ABI Prism 377"

Y 1
A3gNau comb 11 shark-tooth 19 lanaduiSeu

I ' { g
A5t comb DY square-tooth 19 lan1edunuilun?
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o 4 ®
1. M3ASeNAI0ENY AT ABI PRISM 377 DNA Sequencer
= a a d o [y A . ®
1.1 M3m3saaalndezaial luAa 1S UAIe9 ABI Prism 377 DNA Sequencer

Y Aa Y 31 1 Yo qaz’ ] Y

1) A19NTLINVUIA 36 X 48 yuamas arerindarldnnauruvazein
o y v d & o o XA yvey v

2) 1hnszandndninausuazeia nnduaana 131w
o Y o 4 . 9 Aa a v

3) ‘Iﬂﬂizﬁ]ﬂiﬂﬂizﬂﬁlmﬂnﬂuﬂ;ﬂ’qﬂﬂim casting Taold spacer i1 0.2 ¥aaluns oy
FEHINVOLVDINTZIN 2 LN

a a 4 S I P
4) w3gumaIndezasan lud anududu 5 WeosiFud Nilsznoudie

s 310

Urea 9.0 N5
ddH,0 13.0 Nanans
50% Long Ranger 2.5 Hanans
10X TBE 25 Haaans
10% Ammonium persulphate 125.0 lulnsans
TEMED 17.5 lulnsans
39 25 Haaans

EZ
~ o o Yy KX a

5) azanglsenuUILAIUAY 50%Long Ranger, 10X TBE uag 10% APS (Ammonium

v A o

persulfate) waru 1991w 1111 laemer ud239@u TEMED

v
Y 1 =

Y ~ A 9 ' ~ =
6) l¥nszuonanefamanndiualanizan woumznizan lanese1nane1aiviu
1 1 3 o 1 1 o‘/
7y lavadmuuveanszan Uassmaliudedir ludosnin 2 2714
] dJ
1.2 MIASENIVENINIDN load UaalnadzATaT INA

106199 Idanunlian1si 6 uazaredred Um0 Hidi formamide : 2 mM

=o

EDTA 11l blue dextran (50 mg/ml) as1du 5:1 Usuas 6 pl uai lduiguvgdl 95 °C wiu 2

4 H
9 = ]

=~ 3’ S o A o 1 ~ = 4 ®
W tdrdganiudiug daedran lainounaziiilil load UHIaYLAUATEI ABI PRISM 377
DNA Sequencer
e w 1w A
1.3 MMV AT
4 a oy M) M) v o A . ®
1) Usgnaunszanimsonnaseusesnalnnte 2.1 [WINUIATOY ABI Prism 377 DNA
Sequencer
2) A319HOUAMNINUBIDAUAZANNEZDIAVDINTZINADUNIDIAA N5 IN5F 1801591 plate
check
3) Prerunning 30 U9

4) 11f10613991090 2.2 11 load 19 lane a 1 1uTATaaT 1189 run electrophoresis UHIAT04 ABI
®
377 DNA sequencer Taal¥ 1X TBE buffer
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A A 4 4 ®
HUYULHH @,iwamﬁﬂﬂmi set NTZAN MWANDINNIANUINGDI N3 191AT9 ABI Prism 377 DNA

Sequencer

2. mam3eudieadunios ABI PRISM 310° DNA Sequencer
2.1 1hdedeii 18 uaza1edae Hidi formamide $1u2 10 lulnsans
2.2 Mix fod1alunasal’ DNA sequence azaeiy Hidi formamide 194 udani i
1% DNA @i (spin down) ﬁﬁ’uwaaﬂ microtube
2.3 9 DNA sequence 11419 2.2 Fanue (10 luTnsans) lanasa Septa iU uAs0

®
ABI PRISM 310 DNA Sequencer

v '
Y ~

0 VoA A ° A Y Y 2 2w oA T oAy YA
2.4 m"lﬂ‘mmqmﬂgu 95 "C U1 2 YN UaUIFAIUUUINUN 9]']@81\17]1@1!1/“5@117]5]3

o ®
11111 load 19117509 ABI PRISM 310 DNA Sequencer

d o 4 ®
fn5‘3!ﬂﬁ]ZﬁWﬁﬁ1ﬂﬂ!Uﬁ§]1ﬂ!ﬂ§§N ABI PRISM 377 DNA Sequencer
o A o ' < Yy 9 o a J 4 )
HOdINLATOY Run AIDYIUTTILAI ADININITAUATIEHNAIINIATO Iﬂﬂslalf Software
4! Aan U dy
Talsunsu Sequencing Analysis BINIFTNIT AU

Y
1. dudananlensu Runs alias UY Desktop

v
[

A A Y Y a 7 o
2. 1890 Folder N4 Run ll‘]JLLﬁ’JLLﬁ$G]ENﬂT§’JLﬂ‘i1$1’iNﬁ PNNTIN

" @ Ffile Edit View Special Help Thu 144656 | EI Finder |
O——————————  fhs———— [ g
135 items, 5.43 GE available
4 Date Modified I SlzeI Kind l =
b [, Test Tag-08/03/07 12.39 Tue, Apr 03, 2007, 14:30 — folder
b 5, Seq. S4B00DAM- 23/05/07 08.39 ‘Wed, May 23, 2007, 1554 — folder
-4 a Seq Tue, Hov 21, 2006, 10:02 — folder =
[ ﬁ Seqg_Suranaree-Z6/07/06 09.15-2 Fri, Jul 25, 2006, 09:50 — folder
4 ﬁ Seq_Suranaree-Z5/07/06 09.03 ‘wed, Jul 26, 2006, 10:12 — Tolder
Run—ZS.-"U?fU& 09.09 Tue, Jul 25, 2006, 10:18 24 K ABIPrism™ 377 .. |
M.SURA SET 1 25!0?/06" Thu, Jul 27, 2006, 11:05 1935 Sequeminghralysi...
Log Tue, Jul 25, 2008, 17:19 S K 4Bl Prism™377 ..
I4ePGEMS . Seq ‘wed, Jul 26, 2006, 10:32 4k SimpleTextteddo...
@ I4ePGEMS ‘wed, Jul 26, 2006, 10:32 1 K Sequencing Analysi...
STeF-5L Seq wed, Jul 26, 2006, 10:12 4K SimpleTextteddo
) 33eF-5L wed, Jul 26, 2006, 10:12 152 K Sequencing Aralysi...
Z2eF-4L Seq ‘wed, Jul 26, 2006, 10:12 4K SimpleTettedt o...
) 32eF-4L ‘ed, Jul 26, 2006, 10:12 152 K Sequencing Aalysi...
J1eF-3L.25eq ‘wed, Jul 26, 2006, 13:42 4k SimpleTextteddo...
@ 31ef-3L2 ‘wed, Jul 26, 2006, 13:42 140K Sequencing Analysi...
S08F-3L.1 5eq wed, Jul 26, 2006, 10:12 4K SimpleTextteddo
) 30eF-3L1 wed, Jul 26, 2006, 10:12 144K Sequencing Analysi...
200F- 2L Seq ‘wed, Jul 26, 2006, 10:12 4K SimpleTettedt o...
) 29eF-2L ‘ed, Jul 26, 2006, 10:12 152 K Sequencing Aalysi...
26eF-1L.5eq ‘wed, Jul 26, 2006, 10:12 4k SimpleTextteddo...
@ ZGeF-1L ‘wed, Jul 26, 2006, 10:12 152 K SequencingAnalysi...
270R- 24 Seq wed, Jul 26, 2006, 10:12 4K SimpleTextteddo
) 27eR- 240 wed, Jul 26, 2006, 10:12 148 K Sequencing Aralysi...
26eR- 231 5eq ‘wed, Jul 26, 2006, 10:12 4K SimpleTettedt o...
) 26eR-23L ‘ed, Jul 26, 2006, 10:12 152 K Sequencing Aalysi...
258R- 221 Seq ‘wed, Jul 26, 2006, 10:12 4k SimpleTextteddo... Z
i) G 2 5ep- 221 ed Lul 2R PO0A 101 157 K i lussi bl
L TaTy 1z
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3. auLlanan Gel file %muwﬁfmaﬁu ANNIN

| a File Edit Gel Sample Manager Window Help Thu 14:48:29 | B Sequencing Analysis 34.1

1

BBl il v [T 2] 1] Charel: 8163 Sem: 34 LarwsLised: 36
1

IR IR IR IR S

5500

Current Comb Type (set in prefs): Sharks Tooth

ASAs & & & & &

Y @ [l ~ 9 @ Sy v
4. 99 lane 1I9Y1N load Glﬂﬁﬁ\jﬂllﬂ’lw gel 1/]]1@]

119

[ [ < Y Y @ a 9 A
5. ¥a4991n99 lane 1@5911a7 19 &4 extract lanes Iﬂﬁlﬂaﬂllﬂfﬂﬂ‘ﬂ Gel menu—» Extract

Lanes

" & rile edit T30 sample Manager

A

& Extract Lanes...

Window Help Thu 14:49:33 /| ] Sequencing Analysis 3.4.1

Track Lanes...
Track & Extract Lanes...

foan: 7842 Lanesllsed: 36

Hide Tracker Lines ®K

Gel Info
Gel Sample Sheet

Adjust Gel Contrast... 3]

Mark Lane For Extraction

Mark Lane Unused

Mark All Lanes For Extraction
Unmark All Lanes For Extraction
Mark All Lanes Used

Mark All Lanes Unused
Straighten Selected Lanes
Force Selected Lanes to Right

o o

Regenerate Gel Image...

Install New Sample Sheet...
Install New Gel Matrix...

Current Comb Type (set in prefs): Sharks Taoth

A Bi s & & & & &




6.

Aan OK

‘ExtractLanes

Lape Extraction
Extraot From:
@ All ‘Used’ Lanes

{=toite s

[ over-write Original Sample Files

Sample File Analysis
[ weto-Anatyze Now Sample Files

Q) Analyze AllFiles = [T Peint Rs

Q Uze Sample Sheet Settings

[M save Gor after Extraction

[_cancer | [[__ox__J

4 a J ' 3 [
7. 5OIAT0IIATIEHNAIUAIILUUHTIIVO Sample Manager AININ

" @ File Edit Gel Sample Manager

window Help

Thu 14:52:17

Sequencing Analysis 3.4.1

1

B

O Sample Manage
| | ‘ | ‘ | H}Md files...l |
Status: Z6e40ZF: Analysiz Successful.
Sample File Hame Sample Name | A | F [ P | Basecall | Spaci Basecaller |Peak | Start | Stop DyeSet/Primer
er ng Settings 1 Point | Point file
Locat

01853k ES O] O [#etioo P]o.94  [vefault Settings[F][304  [04 o260 [DT {BD Set Any-Primer][b J|BD Matri PSK
OZeE9R EE O| O |senooP]ees  [pefautt Settings[F][311 |31 5260 DT {BD Set Any-Primer)[r J|B0 Matrix 377
0Ze115R 118R O] O [senoo P ][10.01 [pefault Settings[F][315  [315  [s260  [DT {BD Set Any-Primer}[b J[ED Matrix 577]
04e163R 163K O| O |#etoo P ]le59  [vefault Settings[F][317 {317 [s260  |DT {BD Set Any-Primer}[F]|BD Matrix 577
O5e122R 138R O] O [senoop]lse4  [pefauit Settings[P][319 [a19 [eze0  [DT (B0 Set any-Primeri[b][BD Matrix 577]
OEeZ0ER 206R O] O [setioo P ]|oez  [vefauit Settings[F 318 318 [a2e0  [DT {BD Set Any-Primer][b JBD Matrix 577
O7ez12R z12R O| O |senoo[P]299  [pefaut Settings[F][317 {917 [s2e0 [T {BD Set Any-Primer}[F J|BD Matrix 377)
Ooe26ER Z6ER OO |aeoop]l10.21  |pefault Settings[M][215  [215 2260 |DT {BD Set Any-Primer}[k |[ED Matris 377
02e270R ZTOR O| O |setioo P ]1045  [vetaut settings[F][315 {315 [s260 [T {BD Set Any-Primer}[F]|BD Matrix 577)
108295R 29k 1| O |4en o0 [#] Default Setting= [V |[917  [217  [eze0  [OT {BD Set any-Primeri[FJ[BD Matrix 377
118312R 312k O] O [#etioo [P ]s55  [vefauit settings[F ][318 318 [s260 [T {BD Set Any-Primer}[b J|BD Matrix 577
128324 z24R O] O [senoop]lesz  [oefaut settings[P][a12 918 [szen [T (B0 Set any-Primeri[r J[BD Matrix 377]
1Z8Z46R Z4ER OO |aenoo[p]oe4  |oefault Settings[M 217 217 2260 |DT {BD Set Any-Primer}[k |[ED Matris 377
148348 48R O| O |setioo P ]10.05  [vetaut settings[F][316 {316 [s260  [DT {BD Set Any-Primer}[F]|BD Matrix 577
158345R 49k O] O [senioo [P ]ls5e  [pefault Settings[F {316 [316  [s260  [DT {BD Set Any-Primer}[b ][BD Matrix 577]
1E8350R S50R O| O |#etoo [P ]e58  [vefault Settings[F][317 {317 [s260  |DT {BD Set Any-Primer}[F]|BD Matrix 577
1783528 352R O] O [senoo ][00 [pefauit settings[F][a12 {318 [s260  [DT (B0 Set any-Primeri[b J[BD Matrix 577]
158402k 402R O O |aenoo k] Default Settings [P [[219  [919 2260 DT {BD Set Any-Primer}[F ||ED Matris 377
198403k 403k 0| O |sei00 [P] Default Settings [P ][921  [921 5260 DT {BD Set Any-Primer)[r J|B0 Matrix 377
208404 404k O] O [senoop]lses  [vefault settings[F (322 [322 [s260  [DT {BD Set Any-Primer}[b J[ED Matrix 577]
21405k 405k O| O |#etioo P ]le71  [vefault Settings[F][323 (323 [s260 [T {BD Set Any-Primer}[F]|BD Matrix 577
228406R 406R O] O [senoo ]z [pefauit Settings[P][322  [922 [s2e0 [T (B0 Set any-Primeri[b J[BD Matrix 577]
Z3e544R 544k O] O [setioo P ][10.09  [vefault Settings[F ][324 324 [a2e0 [T (B0 Set Any-Primer][b J[ED Matrix 577
248572R 572k O| O |#enoo[P]299  [pefauit Settings[F][324  [924  [s2e0 [T {BD Set Any-Primer}[FJ|BD Matrix 377)
25857IR S79R O[O |aenoo k]2 Default Settings [b [o24  [924 2260 |DT {BD Set Any-Primer}[k |[ED Matris 377
268601R S01R O| O |setioo P]es4  [vetauit settings[F][326 (326 [s260 [T {BD Set Any-Primer}[F]|BD Matrix 577)
27#1456R 1456R O O |senoo p]la.ee Default Settings [F][9z0 9z0 SzE0 DT {BD Set Any-Primer}[F J[BD Matrix 377
zae1637R 1637R O] O [setioo [P ]ss4  [vefault Settings[F 332 [332 [s260 [T {BD Set Any-Primer}[b J|BD Matrix 577]

! KD

Nnn

120
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o ay a o 1 1 { =
8. sudanandioenalures Sample File Name 1#03m34A 1v 921#1u111199 Electropherogram

e T —/— — m— — — | =

0
@:

i
2520, L 2400, | 240, | 2560 , 2540 . 2720, L 2800, | 25850, L 29¢0, L 9940, | |

PACCACCAC AGTCAATATCACCACC TTCCTCTTATAGATTCGGAATCTCATGATAGGGGC TCAGC
166 17 i8¢ 199 20¢ 21e 224

9. ufly Peak Naia N Neradhuale uadidadulaluldd lusuiudewdly nidid 2

peak 1130 3 peak Angounu ludumyaude luannsousnld awnsoud lvlaely 1UB

[} 9 o w

Codes UNY A0 peak NFDUNUAWR AU A 130 G 19 1934 R

peak NFOUNY 2 sHAABA G VIIE C WTe T I 195 Y

]
o w

peak NFOUNY 2 SHAAWWE PV G 150 T 19 1951 K

o w

peak NFOUNY 2 sHAABE VI A 150 C 11 195+Ta M

o w

peak NFOUN 2 SHaMEd UL G vise C 1R 1¥5via S

peak NFOUNY 2 sHAAWE P VIIE A 150 T 1 ld5via w

2
2

[

peak fidouiu 3 tadedeung C, G wie T 1814517 B
peak fidouiu 3 sifadiedaung A, G uie T 181¥5%a D
peak fidouiu 3 ifadeddung A, C wie T 1814597 1
peak fidouiu 3 sitadedaung A, C wie G W ldwa v
AN N

IUB CODES
A = Adenosine TR = A or G (puRine)
C =Cytidine |} Y=CorT (pYrimidine)
G = Guanosine 1+ K = G or T (Keto)
T = Thymidine ; M = A or C (aMino)

B=C,G,orT ; S=GorC (Strong-3H bond
D=A G, orT ' W=AorT (Weak-2H bonds
H=A C,orT | N=aNybase
V=AC.orG !
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10. dwd lua N aSaseudosnd 1y save file unuf file 1Ay
o A g Y A ! . 9 = a
11. 1 file Aud luudd eonninaTes awise copy Tdaq Handy drive 1d1ae Fan1s5iila file
Aud ludr 1% aanghd 1Unlonou Runs alias
A Ay & o ' ~ A
12. 1890 file NABDINIT copy B3 1 91981 2 file AD
4 A o I o W qa/’ Aa A 1w
- lvla Electropherogram Nanvuziu Peak ¥DIMAVILATI 4 FUAGTEIADNU

Tonoulanyazaanin

§) 340PGEMS

J I v o o w 09; a a 1w Qy
- ul‘l/\l'ﬂ Sequence AN TVOIRA VAN 4 FHAITUIAAADNUANVUIATUVDIA

<] A A Ao @
DULD YUINANA .seq Lmz"leﬂaumﬂﬂuaﬂymzmmw

34aPGEMS Seq

Y o [}

M3 copy file 1¥1a1n file NA9IM5a91d Folder 114 Handy drive 1a5uH dann

" & File Edit View Special Help Thu 15:21:11 ¢ B Finder
(521 Runs | Sequence
133 items, 5.42 GB available 0 items, 108 ME available
Narme Date Modified = Name
3 (5 Run SIRMwAN-17/02/05 09 47 Mon, Feb 21, 2005, 1
I (3 Run SEQ.-14/09/05 10.20 Thu, Sep 15, 2005, 09
- a Run MUTTIk& 12-18/02/05 08.21 Today, 1451
T Run-18/02/05 09.16 Fri, Feb 18, 20085, 09
NUTTIKA 12 Today, 1450
Fri, Feb 18, 2005, 16
Today, 1451
Today 1451
Toda Copy to “Sequence” =
Today | Jtems remaining to be copied: 12
Toda!
Todaf| L 1 |
Toda: [» Time remaining: About 5 seconds k
Tod
Today, 1451
Today, 14:51
Today, 1451
Today, 1451
Today, 1451
Today, 14:51
Today, 1451
Today, 1451
2Be1637R Seq Today, 14:51
z28e1637R Today, 1451
2781456R Seq Today, 14:51
271456R Today, 1451
Z6e601R.5eg Today, 14:51
e in Tedan 1ac1
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9

a
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ulﬂﬂ1ﬂﬂ’]5'§!ﬂﬁ1$ﬁﬂ'l!‘]Ju@]leJﬂqﬁllﬂqmm@yjaﬂﬂuﬂﬂgu'ﬂﬂ%’]LLHﬂﬁ’]ﬂfu@ﬂlﬂ%%’@ﬁ]auwﬁﬂﬁﬁﬂﬂu

a

A a { % { o v A 4
VOITINTIN NI 0INMIAUNIFY Software N 1% 1umsud lvdrvuiinadTe Indaunsoaonlsld

4
wmﬂTﬂiLLﬂiuﬁuagﬁummﬁzmﬂmmé“l%’qm #108191%Y 11/511n51 Chromas, Bioedit, Treecon
2 & v a o o Ay ¥ A a s . v
150 DNA star 111U Wa’JLﬂﬁwﬁmﬂmﬂﬁﬂvlﬂmmﬂ’im Automate sequencer u"lvxla (File) VDY
Y
98 2 ANy Al

1. File Electropherogram Hanwae lonow dann

0351 T7
. A o d o w & g ¥
File Electropherogram Nanvuzdu peak UDINAUIUT 4 1UT (A, G, C, T) ¥900919%
A a 4 9 . . Y o A
software 910IA504 automate J1A5124 Iae e 11/5unT1 Sequencing Analysis Gl,uﬂmmllmmﬂumﬁﬂ
9 [ a 4 d’ 3 1 d' = d‘ d‘ a J
]’lﬂ UANITUAIICUNAVINIATON automate mmswmmmﬂummm automate (WBIUAITISUIS
dy d‘ 4 1 Aan A a'{ % d‘ = IS)
ﬂigﬁﬂ'ﬂinWﬁ\‘lﬂﬂu !‘LlfNi]1ﬂ1ﬂ5!£ﬂ53\l@NlﬂaTJllﬁ"l]’ﬁ"ﬂ‘ﬁiJ'lﬂ‘]J!ﬂi@ﬂllE]LLE1$3J5'Iﬂ1LLW\1L§1ﬁ13ﬂ§ﬂ
4 af J Y 1 9 a Y
on Tusunsuiamnsala’lig electropherogram 1 195 151034 Chromas %935n151A 1v peak

Y
910 11/511n 54 Chromas UABATA4T

1.1 1aTd5un5%4 Chromas 1uiA504 computer NdoIM13 141U

Y
1.2 1aT5un54 Chromas H3sduanan londu AanIN

chromas

4 a o [~ [ [
1.3 110)a' 1§ Chromas HA19HUNTIA1I HININ
¥ Chromas E]@

File Edit Options Help

Chromas
Version 1.45 (32-bit)

Conor McCarthy
School of Health Science
Griffith University
Gold Coast Campus
Southport, Queensland
Australia
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14 Wa'lWd  electropherogram  NAT1ZH MdnnATes  Iasaanwnd 1un

iy
File menu —open —daon llahideansud 1y

Open

Lookin: | £ ABI3771 Bk 1=
Hosest 17 0654 T7 20055 56 26511 56 Ch.l omas
035117 065417 20055 5P6 260511 5P6 ;
04.52 7 1751 5P 21.56 5P 23.513 5P Version 145 (32-bit)
445217 1751 5P6 21456 5P6 280513 56
Hossarr  [Hsczsee  [Hoasros ; lﬁmf,;q;c;,;hy
g 7} ) chool of Health Science
0565317 180525P6 [ 22457 5P6 b
Gold Coast Campus
Southport, Queensland
Austraia

Flename: | Oher l st
Files o type: |4l les 7] Conod

2
a 4 <3 1 [V
1.5 Wal9d electropherogram LHUNTNIAUY AN N
B¥ Chromas - 51 T7 =13

File Edit Options Help
File: 03+31 T7 Requence Name: 31 T7  Run ended: May 26, 2005

50 60 70 80 9
A A GAAG G GA GA TGC G T T NATG GTATC G T TT CCACA GC GA CA Tt

Y {a < 1 {a I
1.6 1Al peak NAA N uaz1fiud peak Nda N arsidwwala

y g 1 < v v ¥ { Yy &
1.7 ioud luar N iaFaisoueonda 19 save file electropherogram Nt luitd 1w

A

Fo'lwalvy w50 save unun Ildan vazd1deans save Hunuuld
sequence Tnanud 197 File menu export raw data AININ

¥ Chromas - 51 T7

Edit Options Help

Open... a0 teName: 31 T7  Run ended: May 26, 2005

s‘“‘-‘A i 60 70 80 9
e A GA TGC G TT T BATG GTATC G TTT CCACAGC GACA T
Export... Ctrl-E

Export Raw Data...

Print Options

Print... Chrl-p

New Window

Exit

v Y

Ot
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9
%

4 4 a
1.8 @990 1Wd uazaan save

P?ﬁ Chromas - §1 T7

File Edit Options Help

2005

Export Trace Data

Savein: | £ ABI37P- S emem

70 80 9
AKX e D ATCEC G ¢ YT CER A G K EK T

| |
|

Flename:  [5177_edi

Save astype: [Tent | Cancel A~ \j\ \

< il >

2. File Sequence Hanvae lonau AanIn

0351 T7

[ Y . 4
waanud lv - File electropherogram LAY save g sequence vinmsud ludaee 18

sequence clugﬂ text file AININ

CGACATCGGCTCTGCTCTGGTGTTTTGCTGTGCAGCTGCAACTGCTCGAGGTCAACTGGCCGTCTG
AGATGCTCAACTCGCTCTCGTGCAAACCAACGGTTGATAAGAATAACCAGGTCATCTTAAGGGACT
GTCGGTCCGCATGGGTATTCATTGGGGCGAGCCACTCTGTGAGCCAGATCCATCACACGTCGTATG
GACTACTTCGGGCCATAATCTGAATTCGTCGACAAGCTTCTCGAGCCTAGGCTAGCTCTAGACCAC
ACCGTGTGGGGGCCGAAGCTCGCGGCCGCTGTATTCTATAGTGTCACCTAATGGGCGCACAATTCA
CTGGCCGTCGTTTT

sesound ldduann text file  1aeld Software ¥20ATIZH 1A 19U DNAStar

[l 2 2
(LaserGene, INC, Madison) #4 Software Hazlszneudielisunsudos 7 Tilsunsy dal

1. é\% Editseq Editseq
Shortecut
5 2KB
2. _ b GeneQuest
1KB

+ MapDraw
3. @mEm St MapDraw
B

=| MegAlign Megalign
Shortcut galig
M 2KB
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5. e PrimerSelect
ZKB
Protean
6. Shortcut Protean
1 KB

% SeqMan
7. i &= Shortcut Seqman
[Pt 2 KE

. ! Edrseq a o
uamMsun 1 text file 1519219 10500519 1 Editseq é’%% Taelilsn139an15 file

A U 9 [ dy
meuﬂ"hmm;"a sequence PNH

EditSeq
Shortcut

9 Y
1. Wa'lWd Editseq Tnaduiianan lonou é\ S NNV UAINN

<= EditSeq - [Untitled Seq #1 : SEQUENCE]
h Digitizer Goodies Windows

Help

obp
L 1 2P | 20 | e | G | =0 | e | 7P | oL ]
| o
Created: 5:03 PM =
EES <[> Unepeciniea searon |« || o

2. WlalWdvoya sequence Hdoamsud v Tagnanid 117 File menu —» Open Aanw

<& EditSeq - [Untitled Seq #1 : SEQUENCE]

er Goodies Windows Help
IS o0bp
e P P P e I8
o
Open Entrez Seq... Ctrl+R
Close Cerl+w
Save Ctrl+s
Save As...
Export...
Export all as one...
Print Setup. ..
Print. .. Cerl+P
cr  Recent Documents >
Exit
IW« >>| Unspecified Search | <« | | >

o § a
3. 1den Iddeyandeamsud luazadn OK

Rl
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a

4. 1800 sequence NAAA1 N Tuaa115nDN UAINAN Delete AINN

<& EditSeq - [03851 T7.seq : SEQUENCE]
<y File Edit Search Digitizer Goodies Windows Help =
B D] seiection: 1->37=37

i <
L L P L 20 3P L P 1 i L 5 —

1
AGNGGATCCNGAGGCTGAT Al RN NNy YNNI A AT TCGTGATAAGAAGGGAGATG 650
CGTTNATGGTATCGTTTCCACAGCGACATCGGCTCTGCTCTGGTGTTTTGCTGTGCAGCT 120
GCAACTGCTCGAGGTCAACTGGCCGTCTGAGATGCTCAACTCGCTCTCGTGCAAACCAAC 180
GGTTGATAAGAATAACCAGGTCATCTTAAGGGACTGTCGGTCCGCATGGGTATTCATTGG 240
GGCGAGCCACTCTGTGAGCCAGATCCATCACACGTCGTATGGACTACTTCGGGCCATAAT 300
CTGAATTCGTCGACAAGCTTCTCGAGCCTAGGCTAGCTCTAGACCACACCGTGTGGGGGC 360
CGAAGCTCGCGGCCGCTGTATTCTATAGTGTCACCTAATGGGCGCACAATTCACTGGCCG 420
TCGTTTTACAACCGTCGTGACTGGGNAAACCCTGGCGTTACCCAACTTAATCGCCTTGCA 480
GCACATCCCCTTTCGCCAGCTGGCGAATAGCGAANAGGCCCGCACCGATCGCCNTCCCAA 540
AAGTTGCCAGCCTTAATGGNGAATGGAAATTGTAAGCGGTAATANTTTTGGTAAAAATTC 600
GCGGTTAAATTTTTGTTAATCAGCTCATTTTTAACCAAAAGGCCGAAATCGGNAAAAATC 660
CCTTTTAAATAAAAGNAATTGACCGAGATT 890

Y ) v 1
5. Save tazdave 1Wd lnunSounun Indiay Tasaanud U7 File menu —psave as

& A P o
—> 39%0 118 —Psave a3

S S [@E3) e = = =
1 1 I 1 1 —

St (IR =l « =2 e E- GGTATCGTTTCCACAGCGACATCGGCTCTG 60
03-51T7 [g z0-55 5o CTCGAGGTCAACTGGCCGTCTGAGATGCTC 120
B 22.57 55 AAGAATAACCAGGTCATCTTAAGGGACTGT 180

e CACTCTGTGAGCCAGATCCATCACACGTCG 240
CGTCGACAAGCTTCTCGAGCCTAGGCTAGC 300
CGCGGCCGCTGTATTCTATAGTGTCACCTA 360

Fiorame [T — ACAACCGTCGTGACTGGGNAAACCCTGGCG 420
Soum o oo [PRETESTD - L—Icm,. CCCTTTCGCCAGCTGGCGAATAGCGAANAG 480
i = s | [CAGCCTTAATGGNGAATGGAAATTGT AAGE 540
GGTAATANTTTTGGTAAAAATTCGCGGTTAAATTTTTGTTAATCAGCTCATTTTTAACCA 500
AAAGGCCGAAATCGGNAAAAATCCCTTTTAAATAAAAGNAATTGACCGAGATT 653

i K

K[> Unspecified Search
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= o A 9 A 1 A 1< 1 . = 9 o w 1
AYINU HIDADINITLYOUAD sequence nuiauneu 9] (contigs) G])'\?]’lﬂfl]'lﬂﬂ'liﬂ'lﬁ'lﬂﬂlﬂﬁ 1Y A31Y]

Voulldau sequence MaoNEOU (overlapped) 1UY 1518115060 DNA sequence 1109 NOUTIN
I A [ J
1y DNA aeemeeden1a lasl¥lysiunsy SeqMan  §35n5Aail

Y )
1. suibananlonou SeqMan tieilaTusunswy

% SeqMan
: Shortcut

@_j— 2KB

2. Aanwnd 1N File munu  —Wew —» Add sequence — 189 file NA0In15 10
I Y] o
Aueededis —» Add —» Done SN N

Se =
File Limits Vector Type =
=]
Enter Sequences ? X
Look in: | L3 ABI377-1 ~]| « ¢ B3~ Selected Sequences
20455 SP6 03.5177.5eq
Siitra 17.51SPE.Seq
22457 5P6
26511 SPE
[B] 17451 sPe. 284513 SP6
18452 SPE
File name:  [17-51 5P Open | Add> | < Remove |
Files of type: [ Al of the above ~] Cancel Add Al
Help | Done |
= =
K2 LA Z
< |

a < Y 1 o
3. Aan Assemble ilzmuwmﬁwﬁummw

File Edit Sequence Contig Project Help

[E)B)X] == untitled
iepsea Time D0:0:1

ey Name Length

iiContig 1 s09 z -
031iS1 T7.Seq(31>690) =
17481 SP6.Seq(l4>588)

v
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o A a < J o Y @
4. auanan Contig 1 airiulvla Alignment sequenceNITDIT1IUITIUNU AININW

File Edit Sequence Contig Project Help

B3 Report [ [T]X) Huntitied - 5] x
©iContig 1 909 2 =
w4 Alignment of Contig 1 E‘@@

e =
igi Position: 1 903 bp 03i51 T7.5eq(31>690) =
E5 10 20 17451 $P6.Seq(14>588)

o e b L s
% P Translate AATCTCGGTCAATTNCTTTTATT
]. 031iS1 T7.Seq(31>690) <— [[AATCTCGGTCAATTNCTTTTATT]
ha |
RS
8
€[> Unspecified search < | | Ll_v/j'

=

K[> Unspecified searsh | « | 4w | -
< I | >

A A < A 9 @ 1w
5. 1@eUgNAs 11N19¥IITRE7 LI sequence MABUTOUR DY AININ

&5 SegMan - [Alignment of Contig 1]

= File Edit Sequence Contig Project Help

& Position: 1 909 bp

+ 1 330 I 244 1 270 I 260 1

% D Translate AGCTTSGGCYYCCaCACGgTGTGGLCTAGAGCTWGCCTMGGC

l:I- 03181 T7.8Seq(31>»690) <— | AGCTTCGGCCCCCACACGGTGTGGTCTAGAGCTAGCCTAGGC =
“ 17181 SP6.Seq(14>588)— IGGGCTTCC-CACG-TGTGG-CNAGAGCTTGCCNCGGC

&=

@

T Unspesified seaen 4| ] i
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]
=

6. Mtud 1y sequence 1a8M5 Delete 8311 mismatch aziiilu gap onlivua lagdhly

1 Edit menu —»Remove Consensus Gaps

SegMan - [Alignment of Contig 1]

= File B8 Sequence Contig Project Help

= 2| X

g‘ P( Undo Adjust Ends Crl+Z 9 0 9 bp

] cop 340 i 350 i 360 i 370 | 380

% P e ‘ CGGTGTGGTCTAGAGCTAGCCTAGGCTCGAGAAGCTTGTCGA

P it @t 1>690) <— [ CGGTGTGGTCTAGAGCTAGCCTAGGCTCGAGAAGCTTGTCGH —
| i @ h4>588)— IGGCTCGAGAAGCTTGTCGH

= i seare

@ Go To Position... Ctrl+G

Font & Size >

P orpesea s « | I i

Y i1

7. naanaud v sequence SeuFoudd 17 save 1Wd uazdayelwdlnd  Tawdhlua

4

. . o A o
Contig menu — save consensus —»single file —siarelrad  —wsave

=] egMan - [Alignment of Contig 1]
= File Edit Sequence Q& :tM Project Help

g Position (‘:‘ontigblnFow ‘ Chri+1 909 bp

=  Strateoy view , 340 | 350 | 360 | 370 | 380

% D Transl oo com. CGGTGTGGTCTAGAGCTAGCCTAGGCTCGAGAAGCTTGTCGA

'3. 031G | Somelementcono ) < | CGGTGTGGTCTAGAGCTAGCCTAGGCTCGAGAAGCTTGTCGH —
B 17isl | s, 8)— IGGCTCGAGAAGCTTGTCGA

Re Reassemble Contig

@

Extend Contig Ends

Save Consensus Single File. .

K[> Unspecified Search |4 =S
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un{iiamsn 8 : msnuriveyadrduiualy GeneBank (NCBI, EMBL) 14 internet

I. M3aUAUIING MToYa GENBANK

1. W 1) lesd  http:/www.nebi.nlm.nih.gov/

2 NCBI HomePage osoft Internet Explorer

File Edit View Favortes Tools Help -7
[ = B = S A

Qe - @ - [¥] [B] €0 | Osearch Ylpravotes € (- & - [

Address | @] httpsfwww.ncbi.nlm.nih.gov/ VB ks » @~
Pl B - & - -@ @ -

National Center for Biotechnology Information

National Library of Medi National Institutes of Health
| Datab: =] ucture
atabases V‘[fur[

» What does NCBI do?

Iphabetical List
Established in 1988 as a national resource for ~ * Assembly Archive

molecular biology information, NCBI creates

public databases, conducts research in » Clusters of

computational biology, develops software orthologous groups i
tools for analyzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and
disease. More... » Electronic PCR

» Coffee Break,
Genes & Disease,
NCBI Handbook

new PTotein Clusters ¥ Entrez Home
Entrez Protein Clusters database

» Entrez Tools
The new Ertrez Protein Clusters database is a collection of

Reference Sequence (RefSeq) proteins, from the complete > Gene expression
genomes of prokaryotes, plasmids, and organelles, that have omnibus (GEO)
been grouped and annatated based on sequence similiarity and

protein function. Click here to find out more about the Protein » Human genome
Clusters database. resources

» Influenza Virus
New @@[p Resource

NCBI's dbGaP Genome Wide Association Database v

Wednesday, June 13, 2007

File Edit View Favorites Tools Help

@Back - O @ @ ih /‘ﬁ Somteh \‘;\\‘(Favurites QR-& 8-

&) http: {fwww.ncbi.nlm.nih. gov/BLAST] v Go | Links » @@~

Address

| My NCBI

Recent Results Saved Strategies Help \_ n In] [Reg |ism|

» NCBI/ BLAST Home

News

BLAST finds regions of similarity between biological sequences. more...
Old BLAST Web Pages to be
deleted June 11th 2007
As previously announced

access to the old pages will be
BLAST Assembled Genomes S
2007-06-01 12:15:00

Learn maore about how to use the new BLAST design

Choose a species genome to search, or list all genomic BLAST databases.

[2) More BLAST news...

2 Human 8 Oryza sativa 9 Gallus galius
2 Mouse o Bos taurus 8 Pan troglodytes
o Rat 8 Danio rerio 8 Microbes
o Arabidopsis thaliana o Drosophila melanogaster B Apis mellifera Tip of the Day
How to use BLAST to find
: human sequences in a
Basic BLAST o
database that can be
Choose a BLAST program to run. amplified with a particular

primer pair.

< % . A frequent use of nuclectide-
Search a nucleotide database using a nucleotide query ) "
3 7 - A nuclectide BLAST is to check the
Algorithms: blastn, g . d 10US 1Y 2 = 3
specificity of oligonuclectides for

hybridization in PCR. The goal is

nucleotide blast

srotein blast Search protein database using a protein query

Algorithms: blastp, psi-blast, phi-blast usually to make sure that the
primers will give & unique
blastx | Search protein using a tr. 1 d 1 ide query product from the target genome

€3

or cDNA population. Because

&) ® Internet
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3. 1990 nucleotide blast ILIUHUHUIVDVUAININ

rosoft Internet Explorer
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Edit Tooks

\ A = s = ;
@ Back * () |ﬂ @ _lj ps ) Search " Favorites &R hi ‘3
Address ‘@ http: ffenens nebinim.nib, gov (BLAST (Blast, coi?PAGE=Mucleotides&PROGRAM=blastnaMEGABLAST=on&ELAST_PROGRAMS=megablast&PAGE_TYPE=6lastSearchi V| @0

A0 % - ¥ -0 @ -

Wiew  Favorites Help

T

=)

Search web..,

Recent Results =~ Saved Strategies = Help

Links > @& -

Bookimark

» NCBI: BLAST! Mastn suite: BLASTH programs searc leotide databases using a nucleotide query.  more Reset pace

Enter Guery Sequence

Cuery subrange &

L —

mber, gi, or FASTA seq

Enter accession ce &

Or, upload file [ |(Browse.. ]

Job Title |

Enter a descriptive title for your BLAST search @&

Choose Search Set
Database OMause genomic + transeript O Others (nr ete.)

vlfi‘

@ Human genomic + transcript

| Human genomic plus transcript

Entrez Guery | |
Optional

Enter an Entrez query to limit search &

Program Selection

Optimize for @ Highly similar sequences (megablast)

O Mare dissimilar sequences (discontiguous megablast)

& Internet

@ Dane

a A A9 = = o A
4. fAan Browse LLASIADN Sequence navamanlTeuey NUULABNIIU Database

Nucleotide collection (nr/nt)

otide query - Mi t Internet Explorer

il

File Toals

@Eack M > | \ﬂ \ﬂ ,h f.ij Search \?”::(Favnntes €¢} s - J ﬁ

Address \g‘l hitp: fjves.nebi.nim. nib. gov/BLAST {Blast cgi?P AGE=Nuclsotidss&PROGR AM=blastnBMEGABLAST=0nBBLAST_PROGRAMS=meqgaBlastaPAGE_TYPE=BlastSearchas + | Go

Edit Miew Favorites Help

o

=

&% - | Searchweb... 2 - Fl - - -6 @ -
-
,. BLAST
Home  Recent Results Saved Strategies  Help
»NCEI BLAST! blastn suite: BLASTN programs search nucleotide databases using a nucleotide query. more Reset page  Bookmark
Enter Query Sequetzaro e plus Transcript
Enter accession num| Human genomic plus transcript Clear Query subrange &
Mouse genomic plus transcript
Reference mRMA sequences (refseq_rma) To l:l
Reference genomic sequences (tefseq_genomic)
Expressed seguence tags (est)
or, upload file Nun—hul_'nan, non-mouse ESTs (est_others)
Genomic surey sequences (gss)
Job Title High throughput genomic segquences (HTGS) :l
Patent sequences(pat)
Protein Data Bank (pdh)
Hurnan ALU repeat elements (alu_repeats)
Choose Search Se Sequence tagged sites (dbsts)
Database Whole-genome shotgun reads (wgs) .
Enviranmental samples (anv_nt) nseript O Others (nr ete):
Hurnan genomic plus transcript v|@ B
Entrez Query |
Optional
Enter an Entrez query to limit search &
Program Selection
Optimize for @ Highly similar sequences (megablast)
 More dissimilar sequences (discontiguous megablast) A
< - EN
&) Dore  Internat
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a o ' ] 4 o
5. Aan BLAST I0ANA] ﬂzmuwﬁ'maﬁummw

i NCBI Bla

ucleotide sequence (665 letters) - rosoft Internet Explorer, [D

File Edit View Favorites Tools Help

@Back - | J @ @ ‘-h /‘f\, Search *Favorites e\ @ _J ‘3

Address [@'] http:ffwww.ncbi.nlm.nih. gov/BLAST (Blast. cgi V‘ Go | Links >

Recent Results = Saved Strategies = Help

» NCBI/ BLAST/ blastn/ Formatting Results - 7AOR2DA6012 Reformat these Results]  [Edit and Resubmit] [Sign in above to save your search strategy]

Job Title: Nucleotide sequence (665 letters)

BLASTN 2.2.16 (Mar-25-2007)

RID: 7AOR2DA6012

Databhase: ill GenBank+EMEL+DDBJ+PDB sequences (but no EST, STS,
G35, environmental samples or phase 0, 1 or 2 HTGS sequences)
5,362,657 secquences; 20,542,334,323 total letters

If you have any problems or gquestions with the results of this search
please refer to the BLAST FAQs
Taxonomy reports

Query=
Length=665
Distribution of 100 Blast Hits on the Query Sequence
[Mouse over to see the defline, click to show alignments ]
Color key for alignment scores
<40 4050 [NS0EON  80-200 »=200
Qe |
L e ;L o L . AL &
< | &
@ Opening page http:/fwww.ncbi.nlm.nih.gov/BLAST/Blast.cgi...  Internet

A < = ~ Aty Y o
6. 1a9U score bar AN UHANMTIToUINEY sequence VYoIaN 1A AN

Blast:Nucleotide sequence (665 ers) - Microsoft Internet Explorer

File Edit View Favorites Tools Help »'E"
@ Back ~ () @ @ /b /j Search \";‘}‘( Favorites (f‘ E/: - i;.( <) ;J‘ 3
Address }@ http: fwwws,ncbi.nlm. nih. gov/BLAST/Blast .cgi v Bco ks » & -
&) - [search Pl E -3 -v-@ @ -
Distiibution of 100 Blast Hits on the Ouery Sequence A
‘A.J973279 Pseudomonas sp. NN108 165 rRNA gene, isolate NN108 S=1098 E=0 ‘
Color key for alignment scores
40-50 |[INS080 N  80-200
G u ey |
1 | | | | 1 |
o] 100 200 300 400 500 600
b ]
< | >

@ http: ffwwwr.nebi.nlm.nih.gov/BLAST (Blast.cai# 67845727 # Internet
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7. 1a®U score bar ﬁ\‘]ll'l@ﬂ"l]glﬁuNamﬂﬂ‘ﬁuﬂﬂauﬂ5fl1flllﬂlﬂi°ﬂwlﬂﬂﬂll GenBank A99IN

A NCBI Blast:Nucleotide sequence (665 letters) - Microsoft Internet Explorer

File Edt View Favorites Tools Help ,’,'
e Back ~ w\;} B @ ( h /D Search 7/\\'( Favorites @ t’g v ; E ‘_J ‘5
Address l@:] hitp: {fww.ncbi.nim.nih, gov/BLAST Blast. cai v| Go links ” @~
) v | Searchweb... Ip i- ({B-@ 9O O -
A
Distance tree of results MW 8
Legend for links to other resources: [!] UniGene E GEO E Gene Structure E'J Map Viewer
Sequences producing significant alignments:
(Click headers to sort coluuns)
5 o Max Total Query E Max .
fecession LEaciiption \ score score coverage value ident Links
£1973279.1 Pseudomonas sp. NN108 165 rRNA gene, isolate NN108 1098 1098 91% 0.0 99%
AM111025.1  Pseudomonas sp, 7023 partial 165 rRNA gene 1088 1088 91% 0.0 98%
419732761 Pseudomonas sp. NN70 165 rRNA qene, isolate NN70 1086 1086 91% 0.0 95%
AB175655.1  Azotobacter armeniacus qene for 165 rRNA, partial sequence 1031 1031 91% 0.0 97%,
AB175651.1  Azotobacter nigricans subsp. niaricans aene for 16S rRNA, partial sea 1016 1016 91% 0.0 96%
AR175656,1  Azotobacter salinestris qene for 165 rRMA, partial sequence 1009 1009 91% 0.0 96%
D0335102.1  Pseudomonas resinovarans strain B84 165 ribosomal RNA qene, parti 1003 1003 91% 0.0 96%
AR021373.1  Pseudomonas resinovorans DNA for 165 rRNA, strain ATCC 14235T 1003 1003 91% 0.0 96%
A4p234289.1  Pseudomonas sp. HI-70 qene for 165 rRNA, partial sequence 998 993 91% 0.0 96%
2766681 P.resinovorans 165 rRNA gene 994 994 91% 0.0 95%,
EF089475.1  Uncultured bacterium clone BB3INT165-1 165 ribosomal RNA gene, p 992 992 91% 0.0 96%
EF028123.1  Pseudomonas sp. fnd-1 168 ribosomal RNA gene, partial sequence 987 957 91% 0.0 95%,
AB175657.1  Azotobacter vinelandii gene for 165 rRNA, partial sequence 987 957 91% 0.0 95%,
DQ7777291  Pseudomonas pseudoalcaliaenes 163 ribosornal RNA qene, partial sec g7 957 91%, 0.0 95%,
A4Y336565.1  Azotobacter vinelandii DSMS76 165 ribosomal RNA qene, partial sequ 987 957 91%, 0.0 959,
AB109887.1  Pseudomonas pseudoalcaliaenes qene for 163 rRNA, partial sequence 9g7 957 91% 0.0 95%
DQ286456,1  Pseudomonas pseudoalcaligenes strain M31 163 ribosomal RNA qene, 97 957 91% 0.0 95%,
EF512004.1  Uncultured bacterium clone P1D1-715 168 ribosomal RNA qene, partic 981 981 91% 0.0 95%,
EF511777.1  Uncultured bacterium clone PSD23-643 168 ribosomal RNA qene, part 951 981 91% 0.0 959,
EFS11730.1  Uncultured bacterium clone PSD23-654 168 ribosomal RNA aene, part g1 981 91%, 0.0 959,
EF511440.1 Uncultured bacterium clone PSD15-580 165 ribosomal RNA gene, part 981 951 91% 0.0 95%
EF510918.1 Uncultured bacterium clone PED23-594 165 ribosomnal RNA qene, part 931 951 91% 0.0 95%
FFainAd? 1 Uncultured bacterium clone P2D11-628 165 ribosomal RNA aene. part  aa1 a1 ate nn age;, | ]
- u >
& 9 Internet




135

A v A . Aa s d . . < v 2 o
8. ﬂammﬁﬂlﬂm Accession ‘ﬂllﬂ"llﬂf’)il‘;]fu@ 1dent1ty qqq@ VLU UNUHIIDUVU ANHIN

Vo3

WJ b e SNucleotide

Protein

(
<3 NCBI

PubMed

[Sign In] [Redister]

OMIM

Search 1 Nucleotide

Limits Preview/Index Histary Cliphoard Details

Display ‘ GenBank v | Show|5 VISEnd to v Hide: [ ] sequence [ ] allbut gene, CDS and mRNA features

Range: from ibEQin ito iend \K [] Reverse 1 ted strand F

[J1: 4J973279. Reports Pseudomonas sp. N...[gi:67845727] Links
Features Seguence
LOCUS 47973279 1528 bp DNA linear  BCT 15-JUN-2005

DEFINITION Pseudomonas sp. NN108 165 rRNA gene, isolate NN10S.
ACCESSION AJ973279

VERSION AJ973279.1 GI:67845727
KEYWORDS 165 ribosomal RNA; 1635 rRNA gene.
SOURCE Pseudomonas sp. NN108

ORGANISH Pseudomonas sp. NN108
Bacteria; Protecbacteria; Gammaproteobacteria; Pseudomonadales;
Pseudomonadaceae; Pseudomonas.
REFERENCE 1
AUTHORS Nguyen Thu,H., Nguyen Ngoc,Q., Tran Thi,T.T., Pham Van,T., Duong
Hong, Q., Nguyen Tien,M.Q. and Dinh Duy, K.
TITLE Cloning and sequencing of the gene coding for 165 ribosomal RNA
from Pseudomonas sp. NN108 isolated from cultivated soil in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 1528
AUTHORS Nguyen Thu, H.
TITLE Direct Submission
JOURNAL Submitted (08-JUN-2005) Nguyen Thu H., Division of Microbiology,
Vietnam Agricultural Science Institute, Thanh Tri, 10 000 Hanoi,
Viet HNam
FEATURES Location/Qualifiers
source 1..1528
/organism="Pseudomonas sp. NN108"
/mol_type="genomic DNA"
/isolate="NN108"
/isolation_source="cultivated soil"
/db_xref="taxon:332243"

/ocountry="Viet Nam"
ene 1..1528
/gene="1635 rRNA"
LRNA 1..1528

/gene="163 rRNL"
/product="1635 ribosomal RNA"
primer bhind 1..19
primer bind cormplement {(1512..1528)
ORIGIN

1 agagtttgat catggctcay attgaacgot gygcggoagge ctaacacaty caagtogage

61 ggcagoggga cottcgggtt gocggocgage gucgyacgyy tgagtaatge ctaggaatct
121 goctgttagt gggggataac goggggaaac togogotaat accgoatacy tootacgggsa
181 gamagcgyggy gotcttogga cotogogota acagatgage ctaggtogga ttagoetagtt
241 ggtggggtaa tggocccacca aggogacgat cogtaactgy totgagagga tgatcagtca
301 cactggaact gagacacggt coagactcot acgggaggea goagtygggga atattggaca
361 atgggogaaa goeotgatcca gocatgocge gtgtgtgaag aaggtottcy gattgtaaay
421 cactttaagt cgggaggasay ggctgtagge taatacottyg cagttttgac gttaccgaca
481 gaataagoac cggotaactt cgtgocagea gocgoeggtas tacgaagyggt goaagogtta
541 atcggaatta ctgggegtaa agogogogta ggtggttcay caagttggat grgasagecc
601 cgggotcaac ctgggaacty catccaasac tactgyggota gagtacygta gaggutugto
661 gaatttcoty tgtagoggty asatgogtay atataggaay gaacaccagt gycgasggod
721 accacctgga ctgatactga cactygaguty Cygasagegty gugagcaasac aggattagat
781 accotggtay tcogogocgt asacgatgtc gactagocgt tgggotoott gagagottag
841 tggogoagoet aacgoattaa gLogactgoc tggggagtac ggocgoaagy ttaaaactca
901 aatgaattga COYUUUoCcy Cacaagogyt gyageatgty gtttaattcy aagoeaacgoy
961 aagaacctta cctggectty acatcctgoy aacttggtay agataccttiy grtgccttogy
1021 gagcogoagay acaggtgcty catggotgtc grtoagotcgt gtogtgagat gttgggttas
1081 gtccogtaac gagogoaacce cttgtoctta gttaccagoa cctogggtygg goactotaay
1141 gagactgccoy gtgacaaace ggaggaagdt gyggatgacy toaagtcatc atggoccotta
1201 cggocaggge tacacacgty ctacaatgyt cggtacagag ggttgocaay cogoegaggcy
1261 gagoctaatcc cagasaaccy atcgtagtcoc ggatcgoagt ctgocaactcy actgogtgas
1321 gtocggaatcd ctagtaatcy cgaatcagaa tgtcgoggty aatacgttcc cgggocttgrt
1381 acacaccgcoce cgtcacacca tgggagtyggy ttgotccaga agtagotagt ctaaccttog
1441 gggggacggt taccacggag tgattoatga ctggggtgaa gtogtaacasa gytagocgta
1501 ggggaaccty cggotggatc acctoott

124

Disclaimer | Write to the Help Desk
NCBI | NLM | NIH

3] ® Internet
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I M5AVAUIINGIMYEYA EMBL

1 1 I lwd http://www.ebi.ac.uk/

European
File Edit View Favorites Tools Help ,‘,'D
Qrck - ) [¥] [B] €D PO search Flpravories € (2
Address ‘@ http: ffwww, ebi.ac.ukf V‘ Go links > @@~
%) ~ | Searchweb... |2l B~ @~ - @ -

:
EMBL-EBI & & | o I EIrr O o "7, 5

= Data Resources &Tools

EMBL-BANK Genomes Gene Expression Literature Sequence Similarity & Analysis
UniProt Nucleotide Sequences Molecular Interactions Taxonomy = Pattern & Motif Searches
ArrayExpress Protein Sequences Reactions & Pathways Ontologies * Structure Analysis

Ensembl Macromolecular Structures Protein Families Tesxt Mining

InterPro Small Molecules Enzymes Downloads

PDB-EBI

European Bioinformatics Institute

= About the EBI = Research Highlights

Research User Support June 13, _2007 i _
Training EBI Mission Hew findings challenge established views about human £

genome

I(;:(::::Ig ?:(!:II::) Il_1e aders Ef_g::: atthe EBI The ENCyclopedia Of DNA Elements (ENCODE), an international

EBI Funders How to Find us research consortium organised by the NHGRI, today published the
results of its exhaustive, four-year effort to build & “parts list” of all
biologically functional elements in 1 percent of the human genome in
the journal Nature. The analysis was led by the European Molecular
Biology Laboratory’s European Bioinformatics Institute... more

= EBI-hosted EU Project Websites = Latest News =
&) Done 4 Internet

a { < y
2. anshd lU# Sequence Similarity & Analysis WIHUNTITU AanN

icrosoft Internet Explorer

File Edit View Favorites Tools Help

Qo - © - [¥] [B] | Psearch Joravoes € (- @& - [ )
g’]http:!lwww,ebi.ac.uk,n‘Tools,n‘similavityandanaIysis.html v‘ Go Links > @ >,
&) - [searchweb... phHt @ - @

EMBL-EBI ::. s‘z"g All Databases ~ |Enter Text Here Go Beien»ti7 . Sl

T EBIG About Us Help Site Index &

Address

Training

= Tools Home EBI > Tools > Sequenc
= Jgals i Sequence Similarity & Analysis
Microarray Analysis

= Protein Functional .
Analysis Sequence Sin

larity & Homology Tools
= Proteomic Services

= Sequence Analysis Here the user will be able to use various sequence database similarity search tools such as :

Hign e Blast

Clustalvy e Fasta

CpG Plotf CpGreport e MPsrch

Dna Block Aligner ». Stanps

Form

Genewise - Goto imilarity & I Tools page. =
Kalign

MAFFT

MUSCLE Sequence Analysis Tools

Pepstats!

Pepwindow’ Pepinfo analysis encor the use of various bioinformatic methods to determine the biological

———— function andfor structure of genes and the proteins they code for.

T-Coffee
Transeq = Go to Sequence Analysis Tools page.
SAPS

= Similarity & Homology

Blast2-ASD
Nucleotide

Blast2-ASD Protein
Finnin Cm e

@ http:fjwww.ebi.ac.ukjfasta) ® Internet

£
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. fan Fasta —» @on Fata nucleotide

& Fasta - Microsoft Internet Explorer

File Edt View Favortes Tooks Help s1

@Back v vj @ @ ih /‘} Search *Favorites e} ij' K} g - J 3

fddress {@j hitp:fumwy.ebi. ac.ukfFastaf

# Toals Index

® Protein Functional
Analysis

® Proteamic Senices

u Sequence Analysis

# Similarity & Homology
o Structural Analysis

= eh Senvices

= Miscellaneous Tools
® Downloads

Search the UniProt ¥
Protein Resouce
with Fasta

» Unfrot
» Lnfarc

» LniRef100
»LniRef30
P UniRef50

Proteomes, (v
Genomes & WGS
Fasta

Provides sequence
similarity searching against
complete proteame,

sw& Al Datahases v | Enter Text Here Go Aot acacn feedback

uenome or WS databases
using the Fasta3 programs.

EBI Groups | Training Industry AboutUs Help Site Index

EBI > Tools > Similartty & Homology > Fasta

Fasta @ EBI

FASTA (pronounced FAST-Aye) stands for FAST-AIl, reflecting the fact that it can be used for a fast protein
comparison or a fast nucleotide comparison. This program achieves a high level of sensitivity for similarity
searching athigh speed. This is achieved by performing optimised searches for local alignments using a
substitution matrix. The high speed of this program is achieved by using the ohserved pattern of word hits to
identify potential matches before attempting the more time consuming aptimised search. The trade-off
hetween speed and sensitivity is controlled by the ktup parameter, which specifies the size ofthe word.
Increasing the kup decreases the number of background hits. Not every word hitis investigated hut instead
injtially |ooks for segment's containing several nearby hits.

_‘!JDownIuad Software

Belaw s a list of all the Fasta's available atthe EBI. Please note we also provide a Programmatic Access to
Fasta’

General Fasta Programs

Tool \ Description

Fasta-protein ® fSequence similartty searching against protein databases using Fasta.

Fasta-nucleotide 0]

ESequence similartty searching against nucleatile databases using Fasta.

Specialised Fasta Programs

Tool \ Description

%Sequence similartty searching against the Aternative Splicing Database using
Fasta.

Fasta-ASD server

I=<

Fasta-LGIC Protein server fProtein sequence similarty searching against the Ligand Gated lon Channel

@ ittp: fwwn,ebi. ac ukjfasta33fnucleatide. html

9 Internet

- RESULTS

- DNA STRAND —»

- DATABASE

—  Nucleic Acid / EMBL Procaryote

—_— interactive
top (818 Forward) , bottom (8118 Reverse)

both (€18 Forward 11ag Reverse 210 ULLAD)

{ a 4
- Browse %’@yja sequence ﬁé’]’mmsamswzw “Vi%‘@ copy sequence LIS paste Tu

¥99719

- Aan Run Fasta3
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Fasta similarity searching against nucleotide databases - Microsoft Internet Explorer

File Edit View Favorites Tools Help

eBack #: e * B @ :’b /’j Search \;}( Favorites @ [/;?,v i ; B - J ‘3
Address (@] http bi.ac.ukfFast ide.html v B ks > &~
% ~ [searchweb... [PHIE1- @ - -@ @ -~

EMBL-EBI Ga| Resst  giveus

Dal Gri nd ut L ) Site Index

= Help Index
® General Help Fasta - Nucleotide Similarity Search
= Formats
= Gaps Provides sequence similarity searching against nucleotide and protein databases using the Fasta programs.
= Matrix Fasta can be very specific when identifying long regions of low similarity especially for highly diverged
= References sequences. You can also conduct sequence similarity searching against complete proteome or genome =
= Fasta Help using the Fasta programs .
= Mview Help Download Software
= VisualFasta Help
PROGRAM DATABASES RESULTS SEARCHTITLE  YOUR EMAIL
fasta3 V‘ ‘ Nucleic Acid v [ interactive v iSequence W ‘
i L
= View all Fasta's at EBI EMBL TPA Plant ]
= Fasta Programmatic =
Access EMEL EST Prokaryote & L |
EXPECTATION  EXPECTATION
. MATRIX GAP OPEN GAP EXTEND KTUP UPPERVALUE LOWER VALUE
= Database Information . . s e i
[none v [-14 v [-4 v| [8 v| [100 v| [default  v|
MOLECULE
= Similar Applications DNASTRAND  HISTOGRAM TYPE
Fasta [top v‘ ‘nu v] |DNA Vl
Blast SEQUENCE DATABASE STATISTICAL
MPsrch SCORES ALIGNMENTS RANGE RANGE FILTER ESTIMATES
scanps [50 ~|[s0 v|[sTARTEND |[START-END |[none  v| [Regress v|

Enter or Paste a | DNA/RNA L‘.’; Sequence in any format:

Upload afile: [ |(Browse... ]

Please Note: The way that the email submission results are sent back has changed, instead of
returning the actual fasta result, there is now a hyperlink to your result pages.

If you plan to use these services during a course please contact us.

&l

&) || 4 Internet

Microsoft Internet Explorer [
File Edt ‘iew Favorites Tools Help ar

0070617-11420495

as B ks > &~
T -0 @ -

Your job is currently running...
...please be patient

The results of your job will appear in this browser window.

YourJob output: ebi.ac.uldeqi-bil jobi 0070617-11420495

Please Note the Following:

e ‘You may press Shift+Refresh or Reload on your browser at any time to check if results are
ready. Should this window go blank please press the Shift+Refresh or Reload button on your
browser.

e You may bookmark this page to view your results later if you wish.
Netscape users: Use Bookmark - Add Bookmark or CTRL-D | Alt-K to bookmark this page.
IE users: Click -> BookMark to bookmark this page.

e Results are stored for 24 hours. Some big files will be deleted after ca. 15 minutes.

ight European Bio

&) Done B Internet
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6. HANTAUAUFUATAUNTY AINTN

@ Summary Table

uence 665 nt - osoft Internet Explorer

File Edit View Favorites Tools Help

eﬁack - B @ /b ‘/)7 Search *Favnrﬂes e Bv :; - [ 2B

Address @ http: { v, ebi. ac.ukfcgi-binfsumtab?tool=Ff astagjobid=Fasta-20070617-11514659

PHl @ - @~ -©@ @ -

EMBL-EBI ::. S?a‘l‘(’ﬁ All Databases w |Enter Text Here Go ?fs;t s

Data 3 T EBI

VB ks > &~

Give us
feedback

roups | Training Industry About Us

Help Site Index &5

Fasta Summary Table

= Help

= General Help

= Formats SUBMISSION PARAMETERS

= Gaps Title Sequence 665nt Database em_rel_pro

= Matrix ‘Sequence length lBBS |Sequence type n L |

L Relamnces |Program fasta Version 34.26 January 12, 2007

i Faéta Help ?lpectation upper value l10.0 _Sequence range 1-

- MYV'EW Help Humber of scores £ Humber of alignments 50

sMsualkastalkian Word size 6 | Open gap penalty -14

= Database Information = T == — =

; | Gap extension penalty |4 stogram false
= UniProt it
A Strand Itop
= UniParc T = = = ==
([ Show Annotation ]‘ [Fastaresut_| || [Mview ]‘ [ visualFasta | ‘ X [ SUBMIT ANOTHER JOB ]‘
[ CIea’r;][’Che;k;rlr[i rvert seecion ][ Show Alignments ][ anr@i][fam v”
Source Length | Identity% Ovel

1[0  |EM_PROAIST3273 Pseudomonas sp. NN10S 165 R 1528 96006 96006 651 |26e-128
500 |EM_PRO:AIS73276 ‘LPseudnmunas sp. NN70 165 RN {1523 95.699 |95.699 i551 [17e127 |
3[] | EM_PROAMI11025 |Pseudomonas sp. 7023 partial 1502 (95712 (95712 (663  |26e-127
Fim]| EM_PRO:AB175655 |Azotobacter armeniacus gene 11481 194163 | 94.163 651 22e-123
5] EM_PRO:ABI75856 |Azotobacter salinestris gene {1477 93548 |93.548 'i551 |9.ge-122 |
600 |EM_PRO:ABI75651 |Azotobacter nigricans subsp. 475 93712 93712 652 9.9e-122
70 |EM_PRO:ABD21373 | Pseudomonas resinovorans DNA 11507 93.241 |93.241 |B51 6.5e-121
300 |EM_PRO:DQ335102 }Pseudomunas resinovorans str ;900 ]93.241 93.241 \'651 18.3e-121
a0 EM_PROAB234289 | Pseudomonas sp. HL70 genef 1475  |93.088 |93.088 651 | 1.7e120
00 "éM PRO.776668 | P.resinovorans 165 rRNA gene | 1465 92780 |93.088 |B51  3.2e-120
110 EM_PRO:CPO0D438 Pseudomonas aeruginosa UCBPP 6537648 94.830 94.830 619 |7.6e-120
120 ‘EM PRO:AEO04091 | Pseudomonas aeruginosa PAO1, 6264404 |94.830 .94.830 B19 :7.69-120
1300 |EM_PRO:AB175657 | Azotobacter vinelandii gene 1471 |92780 92780 851  |1.1e-119 |
140 |EM_PRO:DQ777729 Pseudomonas pseudoalcaligene 1459 92780 |92.780 651 1.1e-119
1500 |EM_PRO:EFO28123 |Pseudomonas sp. fnd-116S 1 1458 (92780 (92780 (651  |1.1e-119 =
1600 |EM_PRO:AB109887 }Pseudomonas pseudoalcaligene W43 \'92.780 |92.780 \'651 1.1e-119
1ZE] EM_PR Q286456 | Pseudomonas pseudoalcaligene 1183 92,780 |92.780 651 1.2e-119
1800 |EM_PRO.AY3IGEE5  Azotobactervinelandii DSMS7 1398  |93.897 |93.897 633 | 16e-119
19[] |EM PRO:AF302796 Pseudomonas sp. IMT4D 1BSri 1531 (92627 (92627 851  2.8s-119
|00 |EM_PRO:DO1004B4 |Pseudomonas sp. GR7 16Sribo | 1471 94992 (94992 619  |29e-119
21[] | EM_PRO:DOS54840  Pseudomonas aeruginosa strai &13n4 93502 (94136 |631  3.1e-119 |
0 | EM_PRO:DQ350823 |Pseudomonas aeruginosa strai 1548 |95.745 95745 611 31119 w
2300 | EM_PROAY379974 |Pseudomonas sp. AHL2 16Sri (1512 95745 |95745 |B11  |32e-119 |
240 |EM_PRO:AY120881 }Pseudomonas sp. Gu5828 165 1 i1396 \'95.745 |95.745 \'611 133e-119
‘25[:\ EM_PRO:AJ746134 | Pseudomonas aeruginosa parti 811 ‘94.952 94992 619 3.9e-118

Terms of Use

EBI Funding

Contact EBI : @ European Biocinformatics Institute 2006-2007. EBI is an Outstation of the European Molecular Biclogy Laboratory.

&3]

| 4 Internet
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Potato dextrose agar (PDA)

9383 1,000 ml
Potato
Dextrose
Agar

Y
a o Y
wutirlvasy

Potato dextrose broth (PDB)

w38y 1,000 ml
Potato
Dextrose

a 3) Y
wuiilvinsy

Luria-Bertani (LB) medium

@383 1,000 ml
Tryptone
Yeast extract
NaCl
i ldasy
TE buffer
@563 100 ml
2 M Tris-HCI pH 8.0
0.5M EDTA pH 8.0
i lasy
10% SDS
@563 100 ml
SDS

v

17

chloroform : isoamyl alcohol (24:1)

9383 250 ml
chloroform

isoamyl alcohol

MANUIN

200 g

20 g

20 g
1,000 ml

200 g

20 g
1,000 ml

10 g

5 g

5 g
1,000 ml
500 ul
200 pl
100 ml

10 g
100 ml
240 ml
10 ml
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5M NaCl
9383 1,000 ml
NaCl 292.2
dihldasy 1,000 ml

3M NaOAc (pH 5.2)

9383 1,000 ml
Sodium acetate trihydraet 408.1
¥ 750
USua pH 5.2
Jsu5masdaeni1i1g 1,000 ml
2XCTAB
1A383 200 ml

NaCl

g

g

ml

1636 ¢

CTAB (cetyltrimethylammonium bromide) 4 g

2M Tris-HCI (pH 8.0)
0.5 M EDTA
PVP-40
Y51151na38 1718 200 mi
Washing solution
W38N 100 ml
NH,OAc 0.077
1 30
Absolute ethanol 70
10XTBE buffer
WIeN 1 ang
Tris-base 108
Boric acid 55
0.5 M EDTA ( pH 8.0) 40

6 X Loading buffer (for agarose gel)

19303 10 ml

bromophenol blue 0.025

xylene cyanol 0.025

10 ml

ml

ml

ml
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glycerol
M

Ethidium bromide

= Yy 9
ITIUANNAVNUUY 10 mg/ ml

Ethidium bromide
11
] U o U
riglallasayany
Factor Prefix
10" deci
-2 .
10 centi
-3 .
10 mili
-6 .
10 micro
10° nano
10" pico
10" femto

da
UNAITNINY

3 ml
7 ml
1 g
100 ml

Symbol

d

c

m

mu, W

n

p

f
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b t% a wa = Y t% a wa =
2. mﬁmmimmJgnﬂmssmzmsmum%‘luﬁmﬂgmmiqamiumqn

o D} A va ~ A 9 2 ' v A Agqw A A
M3dan1snedlfianisgadiluana Suauduamsuiaiunlsanunaziniodio
™ [V o A
Tagm Ui dagilszasnie
a wva ] dy d' 9 o w 1 [ A
1. mygianuazaIn Taguiemunun1$umus1aunounaIveIny 1io
A ] dy ~ o L4 9
A1 work flow HIOULINUNMNIAYUszaInveINIT IHaU
e = A Aa Ay yas . .
2. aamstuilou uennnaudsure s uaG e Ndoe197s aseptic techniques
v ) I
2819A1A 1azMIMINUTUADY Polymerase chain reaction (PCR) N300NWONUIIN In vitro
. . . - ' s A ~ A A
enzymatic gene amplification (T8N1Y 9 Nlumatamsveedulunaoanaaes ‘V]ilﬂﬂllvl’sq\‘]
A ~ & =2 & O Y A y v A a & A,
nn ifesnndinnylgunmives Juilunsded uazdedos na1afe matiatid s omusuIg
{ qg: 1 I 3 g
DNAITM118 (target DNA) Ndsduiios lunTuana liidludwa Twanald  agtdumsdudloulu
4
@ <3 0 a .. a a @ 1
dunouiisuantiosoni lfinanauinilasy (false positive) M3tNATDAANAIARINA 1B 1A
dy ' @ ] . . Y dy dy = dy A 42’
Msuilonse1i19d10619 (cross contamination) lALANITIABNFEITIFOOUIULLYY M3
=S A v =) A dy o 1 a qu [T dy
IN3gUNToUINANADNA wiemiaaldwileuaindisdruan vonaniudiinisduwileuain
L. a A . A Ao . A a
carry-over contamination navnmMstudeuves amplified product H3DNLTYN amplicon NENAIIN
. a A A o A a Y Y}
a094 (acrosol) ¥DI amplicon VBINUAN Nraundelzdunueima maavnmsilunaoauan
a . A l-ﬂlﬂ} 1 1 . A dy a dal a 4
larriaonve pipette 130 acrosol NA190E1UND pipette HTOMIVTDUVTVNUHI AL
Uian1s nesile gadle nazszuudSuoimaludesdfianis msnunaunsnizaevos
d' o Y a .. o 9 3 =3 Aad v Y A vAa 1 9
acrosol i1 1410a false positive 019981 1A810 RzuTIAITHITIaMIHolfiansed19gnaAD
A Y Ay a o a
moanilymimsduiloutazmsnanzinananain

o a va o o a { g
3. anutasaneuesdlnia vugadaluanasuiudedldarsnarewiiaiiiu

v
@

= Yy 7 [ ] an a A a wvAa
UATYYN ‘Nﬂ’ﬁi“ﬁﬂ’wﬂ’NiJigllﬂﬁ$’Nf’JEJNEIQLLﬁ$Qﬂ’J‘ﬁ 21N ﬁﬁ‘VliJllEliZMEJ msﬂgumm“lu

@ 1 ;’f ] ' ) {3 ] o
qaaduminiu 1wy m3lE chloroform #3ensaa1e 9 MstiasMiluminisogluiesriaisuay

D eSe

2 A ' 5 A A
1 mask Uathn/ayn 71314 Bthidium bromide Miluensnonziie JouDNA adsuiiaiu PAuen
[ =\ o 1 [ o A 9 A 1 9 A
anin Hginsaimmz lidziludvgilnsaivesniuduy o desaugaiionsulduazneagaiieoen
A

[ [ [ 9 v
Wit deshanwaiuitens 14 iihgedieffimsd udloulufugnseiou 4 Salludu mIasiag

Y = 4 @ v @ 9 a @ I Y
DNA malduas UV aasiigunseitlosnunas v duda a1 luwih nagiamislaonse fudu

MIuaNuTneUMaz a1 PCR
[ 1 49/ ~ ) [ = o 3 9 I~ @ 1 d' dy
MIIALINUNFMTVIUYaF Tuana Sududeatludadiuneanilarinmsiluilon
A I ¥ t4 [ s A 9 1 Aa Y ' I Y
e ld ldwaduysainisuenidggilnsaliniosldveauaaz TNa0enNA LG IUAAVIANTIZA
9 ' ¥ 9/ 9 v
nieiunlFauualfaiesiiosuiuen ldenusgirldnstesiuilamluiloulildwa Wun

[ A 1 =2 kY 1
AN ‘VlﬂflTJﬂQ]lﬂLLﬂ



145
tﬂy A o
1. WUANNDUTI PCR
a o [l 1 Y] 1 1 I a v o [} 1 o
- UTNAASENAI0819 15U A298191UNBA 9 1WUUSNMNNA9819ABUTIAI
o [ A Y o 1 Y Y o A =~ A o o Y 9 1
Yo 114 vFoua agninardted e iy nensdilluluivaisdaiinnuazoinline1d luaas
o Yy 9 v v A =\ v W 1
W eaenananun mszendl 1s unag 1a4 Yzunudledia
a G I S 1
- YT DYUFOYTOHOURBUTD
- USNUANADNA
- YT FIF1T 138 stock solution AN 9
a =) aaa <3| dy P A 1= . T ' o
2. Usnaa3onnser PCR arsiluiuidzeiaiga 1l amplicon Uzilueg nousi
< a o 9 o A o . = aaa Y
PCR A31%5A131% 1A A28 70% ethanol )NATY N30 Real time PCR 2310381 gnsenlug
Y
aoaye
a v o Y
3. USNUNAaII PCR Jaun
- USnATLEn DNAAIY electrophoresis
- USnudeN DNA @19 Ethidium bromide #4518 9UTNUNATIVTDVUDVVD
DNA @128 gel documentation F4doahmudevuanuilasass
a < o a ] < { a a
- uSnaunuMniaqa1s iy 15U 10U chloroform A 1Fudrluwrauda Yaaiin1ilu

Y} o A Y 2 Y . . S0 A oA o
Hood Wiﬂn@ﬂﬂ?ﬂﬂﬂnﬂiﬂﬁﬂﬂiﬂﬂ 71502018 Ethidium bromide NAUHUNITIFUIASINU

a v Y d! T &
VINIUBNANUASHUINUY O
T & o
IDNITOU 9 nennsoaamstudouuesnisni PCR
Y [ wvag 9 U 1 =\ dy
- M3 19 pipette 90 TuNA lsganIa1Taza18619 9 01900299 DNA Uuiounu
A 9 . A Aa v 9 I 1 1 dy 4
vsnaudaeay pipette n3ousHunea Uy ﬂ'”lllﬁﬂ!,‘]_]uLLﬁﬁﬂLLWiﬂigmﬂﬂﬁﬂL!Lﬂ?)‘l!]lﬂ GMPRERY

Y [
uf lu1ddremsdautisuenpipetievouaaz aiulunaag iuimunt e pipetted 1M UQAA1T 1T 0

De

. AQY o . P aaa A Jq ¢ . . A
pipette N1Feia DNA 80N pipette NAToUUHN301 PCR 115014 19 acrosol resistant tip N1 |
] £ ] [ dy o Y =) o . 1 o A
nsovegneluderieilosiumstuilous acrosol vzt PCRIAG w3011 tip s35uanldda
I I R
W'l B 1dnsese ald lanadmuny
1 g’ 1 1 3 A = 3’ 1 < Y A ) @ o
- 19199 9 lavasalan wWemTsutiie1n e o @3aual ¥ aImium

= ]

' 1 1 < 1 ) <
PCR %% Primer 114 9 ﬂ')ﬁllﬂ’liLLU\‘]GlﬁGU'JﬂW%!@Wa@ﬂlaﬂ (aliquots) N vIn ﬂauuﬂﬂmmgaz

[y 9 thﬂyl dy d' a a oy anl d' [ 1 =\
"UEJ‘UNWHI,’ZIﬂiTJﬁVU’J@ Muvvaanslulowneta-laiiieivaie € AN LUDENTHYINDIVUNIT

9
o C%

e v = A o < Y v 2 < ' ' <
Yulouldnaherviaiusiui DNARadaaSaddesmsnunalsutielavia@n uenanan
& YA [B=¢ <3 4 anl
Tomamsduiloundrdaie1iDNA liidean1msd 11o991nMT freeze-thaw Ha1e 9 ATIAY
2 v
- MANNALDIALTNANUNAT I PCR WUE1582818 10% Sodium hypochlorite

= a a o w . 1 [ S | 1Y 9y
Hlszansammlumsmia amplicon AN 9 llﬂﬂ FWAINUMS MBS UV



146

Y v d' (% Y a wAa =
Ton33zTu509nNNaeasy Tudeslfjiiinisgataluana
1. #1582810 chloroform-isoamyl ~alcohol, phenol HAZ1TATAIBMIUTUFIVO
B-mereaptocthand (2.2 % 11350110037 Al lumsana DNA Tiwaemaaumielaadsifiiaan
Y Y
melugganiy

2. Acrylamide 118 bisacrylamide HiBADIUUUTEEINANTOFUN1IT 197 ON194N3

4 9 A 1
Tuia 3an7s ldgadennass imsi Idludlouusnanuidfiaau

o o < < o A
3. Ethidium bromide d1%5u148ou DNA Wuasnouzi5eldaugaiionnasuiiodos

Y
9y
I¥esil
) a < o a o § 4 1
4. uas UV aunsadldifauzSwaziaterimils iedeyaienl arseunIiua
dy Y o o @ o a =) o 9 <3
uazidofdmsuilesiu vaziaugnin DNA aastlauas UV siufivasldauase msizues
{ A Y o Y a i g a 4 Y a3 o w lq 9 ¥
uv AdalBuu q e ldine ozoNE  Aluniviuld msnuuazsidaasn e (waste)

v o 1y Y ¥ o o o Ay gy A 4 v
1NUD 1-3 ANNANIV AU Gl’EN1/1mmmLLuzmm’i)]luclwﬂmﬂaumaﬁmfmaEm

U t4 a wAa
nguesnnuilaeanaluresfiiams
Y a d‘ d' Y a A
1. MUY Ay ez guyHa lueal Jiianis

dy o Y a wvAa A Y ] 1 A =
2. ﬁ’HJLﬁ’E)ﬂﬁTJﬁa’f)ﬂ!’Ja'WIN”Iualuﬁ’fN‘ﬂQU&5]ﬂ']3LWf]Gh’i‘LL‘L!iﬁ]’J']fﬂiﬁ%ﬁWﬂﬁiﬂﬁﬁmiJ

A

' k2 9 Y
yiaa1ae 92 luAnedMidef Aviiavesniu tazidenindeetlesnumunazide fnaisal

A9
o A A A 9 v Y a wa |QEII 9 dydlsl a va 1 =1
3. mmmﬂmmmﬂuwmﬂgmmimmu!ﬂn"lﬂaluwuwwmﬂgumm U THYAIAUUNN
mylfuaanu tham gielfians
' A o o A = L. . £ 3 .
4. ﬂ’J‘islﬁiNiJE] 1Az I2UATLINNOMTINETS Ethidium bromide Fuilua1snan carcinogen
1 v J
(MINONAYNUT)

Y A

v 9 v )
5. dovanthe viame @Al arsazate NAseunnAse WouTud uazrednson

e

[

Wdosi1PAaue uaa UV Houasgasaieal A1glauiuend msuiuLaInso

R)-

6.
Y
HUINN
ESK] [] 9 a wa = =y 1 = as 9
7. ginsaidrulug luvienQiiamsiianuazideaseunazsInun AISANLIIEMS 1A
] Y o o o < Y ] A g & Y
gnasatas lrednaseiaszTaazianuazeramny Iviseuioaio luaiadd
o a va <3 Y Y A 9 ' 9 a A
8. Mmeviaalfianuaigl asanilelvazoianoussnainiealliians

%

o = d‘ = = 1 a dy d‘ a A
9. TI"Iﬂ’J"IiJﬁg’t’)TﬂTIuVIl,ll’f)llE‘ﬁiLﬂuﬁﬂﬂ/ﬁﬂﬁﬁuﬂianUﬂﬂg‘]J@]ﬂ?i

A A wa A Yo < o Yy Y ¥ Y Ay A wa
10. LiJ@llQD@LWG}WS@“@?UUW@L%D?YJ?VITﬂﬁ‘]Jﬁll“WEH‘]JTaLLa’JLLiNLﬁ]”WmWVIWBQTJQ‘]J@ﬂﬁ

[3



