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Appendix A: Standard graph for sediment analysis
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Appendix B: Raw data of Chapter 1V Sediment and water Characteristics

Tablet: RL and R2 at Nong Suae sampling site

1 Aerobic bacteriaccl?uar{taerélE (t(e:rEU/ (DW))
Rl WO :

W10
W12
W14

2 coun\t/\e%G(CFU/ (DW))
g TR

Average

261x10>
340xi05
3%Hxi05
1(Oxi06
1Dxio6
183xi06
3@xio6
349%j06
2.98 x106
317xi05

154xi06
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Tablel (cont): RL and R2 at Nong Suae sampling site

parameters Average
3. Water temperature (°C)
RL WO 285 0.00
2 284 0.00
4 214 0.00
6 216 0.00
29.1 0.00
W10 28.7 0.00
W12 305 0.00
W4 308 0.00
W16 0.7 0.00
R WO 28.1 0.00
2 282 0.00
4 215 0.00
6 218 0.00
29.3 0.00
W10 28.3 0.00
W12 0.7 0.00
W14 309 0.00
L Vetergl Wl? ) 30.6 0.00
. Water, salinity (psu
RI V%ps 6 0.00
2 6 0.00
4 5 0.00
6 5 0.00
4 0.00
WI0 3 0.00
W12 6 0.00
W14 6 0.00
W16 6 0.00
R W 6 0.00
2 6 0.00
4 6 0.00
6 5 0.00
4 0.00
W10 4 0.00
W12 5 0.00
W14 6 0.00
W16 6 0.00
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Tablel (cont): RL andR2 atNong Suae sampling site

_ parameters Average
5. Sedliment pH
RI" WO 85 0.00
2 84 0.00
4 8.79 0.00
6 8.46 0.00
8.12 0.00
W10 193 0.00
W12 8.0 0.00
W14 18 0.00
W16 1.1 0.00
R WO 8./ 0.00
2 857 0.00
4 851 0.00
6 831 0.00
8.10 0.00
W10 8.04 0.00
W12 193 0.00
Wi4 110 0.00
6. Sec tl\ﬁﬂl6 ity (mg CaCCVig(DW)) i o
. Secliment alkalinity (m
Rl WO ! d 131.00 0
2 124.66 1151
4 14333 2081
6 115,66 2081
115,60 3214
WO 113,60 0.571
W12 109.60 0.571
Wi4 104.60 0.071
W16 115.33 0.577
R WO 142.33 1154
2 12833 0.577
4 114.66 1507
6 116.33 2081
114.00 1732
W10 109.00
102.33 1527
W14 118,66 0.577
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Table! (coot): R1 and R2 at Nong Suae sampling site

2 Sediment orar paaarreterts {06 g DW) Average D
. Sediment organic matter conten

Rl v%o ! 1170 0.30

2 1319 0.27

4 16.18 0.44

6 21.18 0.71

32.19 129

W10 33,882 031

W12 3494 142

W14 35.09 0.50

W16 4128 0.47

R2 14.5 0.36

2 17.16 031

4 1790 0.30

6 2294 0.18

28.18 0.83

W10 3112 0.99

W12 34.29 0.95

W14 50.68 122

Siment t16 ent Og (OW) 56.96 0.15

. Sedliment water conten

RI 2 21.69 0.33

2 23688 0.48

4 25.19 0.28

6 30.86 1.2

3309 051

W10 33.86 0.25

/ 34,61 121

W14 33.38 2.16

W16 3497 0.70

R2 1847 0.23

2 22.62 0.459

4 2047 061

6 2931 0.3

3448 0.3

W10 34.10 0.95

W12 3160 0.9

W14 4.3 0.71

W16 3% 0.92
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Tablet (cont): R1 and R2 atNong Suae sampling site

parameters Average D
9 Chlﬁrogh 1| a concentration in sediment
i)
1127 2.16
2 1151 2.18
4 12899 382
6 108,59 0.64
13352 134
W10 103.35 0.63
W12 175,65 492
W14 91,94 431
W16 110,09 058
R WO 4296 1.02
2 2121 153
4 18325 391
6 148.18 10.64
11.22 247
W10 11407 211
W12 102.29 322
W14 74.03 1.16
1A W16 o adimert 86.03 203
. Ammania concentration in sedimen
(1mg NH4-N)?<%D\/%
Rl 16,08 15
2 181 0.20
4 131 0.73
6 2544 0.81
290 042
W10 441 058
W12 1473 0.3/
W14 10.84 041
W16 1407 255
R W 1891 103
2 1246 0.70
4 1221 126
6 14.39 0.65
373 0.35
W10 3.28 0.3/
W12 16.35 189
W14 123 044
W16 1532 193
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Table! (cont): RL and R2 atNong Suae sampling site

_ Jarameters Average SD
11. Nitrate concentration in sediment

mg'\Fla(l)"Nv@)DM 012 00

2 041 0.02

4 031 0.00

6 0.29 0.08

0.19 0.05

W10 0.14 0.05

W12 0.12 0.03

W14 0.24 0.01

W16 0.26 0.00

R2Z WO 0.00 0.00

2 0.251 0.04

4 0.23 0.10

6 0.20 0.00

010 0.02

WI0 012 0.02

W12 0.00 0.05

W14 0.29 0.00

(12N't 5 \{Vltts et 0.26 0.02

. Nitrite content in secimen
moN0 NP E D

Y Rl \% Wﬁ 0.08 0.02

2 0.04 0.00

4 0.106 001

6 0.06 0.00

0.08 0.00

WI0 0.07 0.00

W12 0.12 001

W14 0.07 001

W16 0.06 001

R2 0.06 00L

2 0.06 0.02

4 0.08 0.00

6 0.06 0.00

0.07 0.00

WI0 0.06 001

W12 0.28 001

W14 0.07 0.00

W16 0.06 0.00
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Tablel (cont): R1 and R2 atNong Suae sampling site
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Tablel (cont): R1 and R2 at Nong Suae sampling site

15. Total nitrogen in p&jr%rnﬁtter(s N/ kg (DW)) AR
. itrogen in Seciment (m

RL N 3121

2345

4 2143

6 47.59

1356

W10 20.15

W12 20.02

W4 20.14

\W16 2131

R2 WO 29.30

2 24,65

4 20.14

6 2854

1945

W10 22.03

W12 22.10

Wi4 2413

D

OIS TTOINI CO I~ B COND B IR
R RSB HAT I IS BT
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Table2: PI and P2 at Ban Pho sampling site

_ . parameters
I} AerBEnc bacteria counted (CFU/g (DW)>

SanBns

)
N
N 'c'ng
N~ o

S oS

[opi=X
—

CFUlg(DW))

2. Vibrio Counte
PI

3

W10

Average

104 xI0s
1.50x105
1.90x106
146x1
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Table2 (con): Pl and P2 at Ban Pho sampling site

parameters Average D
3. Water temperature (°C)
Pl -6 28.5 0.00
294 0.00
2 288 0.00
WO 292 0.00
2 291 0.00
4 29.7 0.00
Wo 0.1 0.00
29.8 0.00
W10 309 0.00
R -6 28.1 0.00
-4 295 0.00
-2 289 0.00
WO 298 0.00
2 29.1 0.00
4 2.7 0.00
6 29.9 0.00
295 0.00
W0 314 0.00
4. Water salinity (psu)
Pl -6 no data
-4 5 0.00
-2 3 0.00
W0 5 0.00
2 3 0.00
4 3 0.00
Wo 2 0.00
2 0.00
W10 2 0.00
R -6 no data 0.00
-4 5 0.00
-2 4 0.00
WO 4 0.00
2 3 0.00
4 3 0.00
6 3 0.00
2 0.00
W10 2 0.00
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Table2 (con): PI and P2 at Ban Pho sampling site

_ parameters Average D
5. Sediment pH
Pl -6 .64 0.00
4 181 0.00
2 1.4 0.00
WO /8 0.00
2 .63 0.00
4 167 0.00
6 113 0.00
181 0.00
W10 94 0.00
R -6 L1l 0.00
-4 18 0.00
-2 112 0.00
W06 .16 0.00
/i L1l 0.00
4 Ll 0.00
W6 A 0.00
114 0.00
6. Sedi tI\QﬂI0 ity (mg CaCCVg(DW)) M -
. Sediment alkalinity (mg Ca
Pl -6 ! : 119 11.20
4 127 142
2 115 135
WO 119 148
2 114 9.12
4 119 9.48
6 117 .23
119 2.4
W10 114 516
R -6 115 1102
4 1% 302
2 %3 6.21
W06 124 1158
2 119 1345
4 119 9.48
6 115 1.23
73

=
=
o
=S



Table2 (con): Pl and P2 at Ban Pho sampling site

_ . parameters
1 Sedg?ent orga6n|c matter content (%/ g (DW))

P2

8 Sedingent water content (% g (DW))

P2

Average

D

 — — —

=~
OO

165
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Table2 (con): PI and P2 at Ban Pho sampling site

aeters Average D
9 Chkﬂ(roPthasconcentratmn in sedliment
Iq 29.62 1324
-4 1831 4.04
-) 10.77 169
WO 18.26 .83
2 2025 293
4 24.90 0.66
Wo 5001 320
1349 846
W10 5901 3.20
R -6 447 1459
-4 4691 14.35
-2 1841 0
WO 8.19 0.60
2 1459 108
4 1344 217
6 1431 9.3
0.19 4.3
W10 . 1826 183
(1mg/?\|n|1_|mon ?(COQ)C% ation in sediment
V?/ 9.12 187
-4 150 0.20
- 6.9/ 0.6
0 4.70 0.33
2 411 0.6L
4 9.8 100
6 6.09 Q.77
6.02 0.56
W10 6.11 0.5/
R -6 13.86 0.68
-4 Ly 041
-] 2% 100
WO 304 110
2 369 0.63
4 1.39 041
6 0.97 0.37
392 0.68
W10 4.4 0.19
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D

ameters

Table2 (con): PI and P2 at Ban Pho sampling site
N in sediment
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Table2 (con): Pl and P2 at Ban Pho sampling site

parameters Average SD
centration in sediment
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Table2 (con): Pl and P2 at Ban Pho sampling site

.. perameters
15 Tolga}l nltr%eg insediment (mg N/ kg (DW))
-4

Average

D
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Table3: Kl at Bang Khla sampling site

parameters
1 Ae\r/%ic bacteria counted (CFU/g (DW))
4
W12
2 Wcho nted (CFU/ g(DW))
W g
4
W12
3\/\/avt\élr6te rature (°C)
. U
0 mpe
4
W12
4 \/\/}a/tv16 linity (psu)
. Water salinity (psu
i ty (s
4
W12
W16
5. Segliment pH
WO
4
W12
WI6 g
6. Se(\zll{gent alkalinity (my CaCCVg(DW))
4
W12

W16
1 Segl/{gent organic matter content (%/ g (DW))

4
W12
WI6
. Sedv%ﬁnt water content (%' g (DW))
4
\/\/12
9 ChloroprB/II a concentration in sedliment

4

W12
W16

Average

251 X105
3.2 X105
3.82 X105
495 X105

52 X105

3
281
266
423
628

D

2.19x10"
1.06 xi04
56810
4,04 xi0"
5.19x10"

19,

151.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
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Table3 (cont): K1 at Bang Khla sampling site

ameters
10. Ammom Concen ratlon in sediment

iNTkg (0
(mg N
]
W12

W16 .
11 Nltrate concentrano)n in sediment

(\/\D N/kg (DW)

12
2. Nvé/l? tent in Sediment
Itrite ¢ in sedli
TNOANTG D)
4

W12
W16

WO
8 Phos haﬁ(concentratlon in sediment

"i*

W16
14, T\c}\tg phosphorus in sediment (mg p/ kg (DW))
4
W12
Wie,
15.Tc\;}\a{]) nitrogen in sediment (mg N/ kg (DW))
4

W12
W16

Average

17



Table 4: TI, T2, T3 at Bang Khun Thian

_ _ é)ararreters
I} Aeroblc bacteria counted (CFU/g (DW)

2. .., CoUNted (CFU/ g(DW)

a'.d.:'“ e e =

3

5

ter temperature (°C)

e INe =

4,

%

ter salinity (psu)

p
=3

ment pH

77~ ="

6. 38

[

iment  kalinity (mg CaCOj/g(DW))

oI

[

(e

Iment organic matter content (%/ g (DW)

F7e N =

8. ¢

o

iment water content (%/ g (DW))

jagd

)

©
0

@021 W%concentranon In Seciment

C__%m
%

"

Et(CO{]CGﬂ[gatIOH insediment

=
=
Z

e =

Y

/§I—‘
wgd%E

Itrate co”gerzt t|%n in sediment

=
—
L

Itrite content in 3ediment

2NI%g (DW)

s
SIS

Average

1.74x106
106 xi0"
8409091

104 X105
9.3333 X104
6.00 x104

10.21635
9,32492
1612179
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D
U13
9
1457
299
332
0.00

1502404
0.045899
0.458992



Table 4 (cont): TI, T2, T3 at Bang Khun Thian

8 Phos ha}iconcentratlon in sediment

gr

T3

14 T%tlal phosphorus in sediment (mg p/ kg (DW)
%

15.T%t_c”|1l nitrogen in sediment (mg N/ kg (DW))

12
T3
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Appendix C: Sequences excised from DGGE gel

ACTCCTACGGEGAGGCAGCAGTGAGGAATATTCGACAATGGEOGAAAGCCTGATCC
ACCCATCAO0EOGTIGIGTGAAGAAGGTCTTOSGATTGTAAAGCACTTTAAGTTAG
AGGAAGGGCAGTAAGTTAATACCTTGCTATTTTGACGT TACCGACAGAATAAGCA
COGECTAACT TAGTGOCAGCAGOOCOGEGTAATA

ACTCCTACGGEGAGCGECAGCAGTGEEGAATAT TGCACAATCGEGEOGCAAGCCTGATGC
AGOCATGOOGCOGTGTGTGAAGAAGGCOCTTAGGGT TGTAAAGCACT TTCAGOGAGG
AGGAAGGGTAGIGIGTTAATAGCACATT Tc ATTGACGT TACTOGCAGAAGAAGCA
COGGCCTAACTCOGTGOCAGCAGCOGOEGTAATA

ACTOCTACEEGACGECAGCAGTAGGCGAATAT TAECAATGGACGGAAGTCIGACC
¢ AGCCATGO0E0GICCAGGAAGAAGGAATTCTCGGEGTTGTAACACTGCTTTTATCTA
CGAAGAGAAACGCOOCATGOGTCEEAAGACTGACGGTACTAGATGAATACCAGCA
GOGECTAACTOOGTAOCAGCAGOOGEOEGTAATA

ACTOCTACSEEAGCGECAGCAGTAGGGAATAT TAEECAATCEOOGAGAGGCTGACOC
ACCCATGOOE0GTCCACGAAGAAGGCCT TCTGEGTTGTAAACTGCTTTTATCTGSG
AAGAAAACGCOOOCTEOEEEEGTAACT GACEGTACCAGATGAATAAGCACCGECT
AACTOOGTEOCAGCCAGCAGCOGOGGTAATA

ACTCCTACGEGAGCECACCAGTAGCGAATCTTOOCCAATCRACGAAAGTCTGACSG
AGCCAACCOOCE0GTIGAGOGATGAAGCOCT TAESGTOGTAAAGCTCTGT TGICAGEG
AAGGACAAGTACCEGAGTAACTGOOGGTACCT TGACGGTACCTGACCAGAAAGCC
ACGECTAACTACGTGOCAGCAGCOEOGGTAATA

ACTOCTACCEGAGCCECAGCAGT CEEGEAATATTGGACAATGEEOECAAGCCTGATCC
AGCCCATCOOGCATGTGTGAAGAAGECCT TOGGGT TGTAAAGCACT TTCAGOGAGG
AAGAACCOCTAGTGGTTAATACOCAT TAGGAAAGACATCACTOECAGAAGAAGCA
COCECTAACTOOGTCOCACCACCOGOCGEGTAATA

ACTCCTACCEGAGECACCAGTGEEGAATATTCEACAATCEEOGAAAGCCGAATG
GAGCAATCOOEOGTGAGTGATGAAGGOCT TAGSGTTGTAAAGCTCTTTTACCOEG
GATGATAATGCAACTACOGEGEGAGAATAAOGTOOGEGECTAACT GOGTEOCACOEC
OCO0GGTAATACCCAGCAGCOEOEGTAATA

ACTCCTACGEGAGECACCAGTAEEGAATAT TACACAATGEEOECAAGCCTGATAC
ACCCATGOOEOGTGTATGAAGAAGGCCTTAEEAAGAAAAGTACT TTCAGTACSSG
ACCAAGGTGIGCOGIGI IAATAG(ISOAGGOA(IBAATAIGJAAIGGA(IBI TACCTACAGAA
GAAGCACOGEGTAACCCAGCAGCOGEOGEGT,

ACTCCTACGCGEGAGGCAGCCAGTGEGEGAATATTCGACAATCEGOGCAAGCCTGATOC

ACCCATAOOEOGIGTGTGAAGAAGGCCTTAEGT TGTAAAGCACT TTCAATAGEG

TAGECT o 5 AATA Al
AACTOOGTCOCACCAGCOEOEGT,

ACTCCTACCEGAGECACCAGT GEEGAATAT TGGACAATGEEOGAAAGCOCTGATAC

ACCCATCOOGIGIGTGAAGAAGGTCTTACGATTGTAAAGCACTTTAAGT TGS

OOGECT & oL AATA K
AACTTOGTCOCAGCCAGCOGEOEGT!
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Appendix ¢ (cont.:

ACTCCTACGGEGAGGCAGCAGTAEEGAATATTGCACAATGEGOGAAAGCCTGATGC
ACCCATCOOEOGTGIGTGAAGAAGGCTCTAGGGTTGTAAAGCACT TTCAGTAGEG
AGGAAAGCGGTGTACGT TAATAGOGTGCATCTGTGACGT TACCTACAGAAGAAGCA
cc GECTAACTc CGTCOCAGCAGOCEOGSGTAATA

ACTOCTAOCEGAGECAGCAGICEEGAATAT TAGACAAT CGEEEGAAAOCCTGAT
ACCCATCOOCOGIGIGTGAAGAAGGCT TTACSGGT TGTAAAGCACTTTCAGTGAGG
AGGAAAAGT TAGTCCTTAATACCEECTAGCCTTGACGT TACTCACAGAAGAAGCA
COCECTAACTOOGTGOCAGCAGOOEOGGTAATA

ACTCCTACGGEGAGGCCAGCAGTGGEGAATAT TGGACAATGEGEGGEGAACCCTGATOC
ACCCATCOOEOGTGIGTGAAGAAGCGECCCTOEGGT TGTAAAGCACT TTe AGCGAGS
AAGAACGOCTAGOGGT TAATACCOGCCTAGGAAAGACATCACTAECAGAAGAAGC
ACCCECTAACTOOGTGOCAGCAGCOEOGGTAATA

ACTOCTACCEGAGCCAGCAGTGEEGAATAT TGCACAATGEEOECAAGCCTGATAC
ACCCATCOOEOGTGTATGAAGAAGGECTTACEGT TGTAAAGTACT TTc ACCEEEG

ACGAAGCOGATAAGGTTAATAACCT TGTCGAT TGACGT TACOOGCAGAAGAAGCA
OOCECTAACTAOGTEOCAGCACOOCOEGTAATA

ACTCCTAOCEGAGCCACCAGT CEEEAATTTTAGACAATCEEEECAACCCTGATCe
ACCCATCOOEOGTGAGTGAAGAAGGCCTTOEEGT TGTAAAGCTCT TTOEE3033G5
AAGAAATOGTGCAGGECTAATACCCTGTATGGATGACGGTACCGGAATAAGAAGCA
GOCECTAACTACGTOCGACCAGCOEOEGTAATA

ACTCCTAOCEGAGCCACCAGTGEEEAATAT TGGACAATCEE0GAAAGCCTGAT e
ACCCATCOOEOGIGIGTGAAGAAGGTCTTCCGATTGTAAAGCACT TTAAGTTGGEG
ACGAACCECAGTAAGTTAATACCTTGCTGI TTTGACGT TACOGACAGAATAAGCA
COGGCTAACTTOGTGOCAGCAGCOGOGGTAATA

ACTCCTACGGEGAGGCAGCCAGTAGGGAATCTTOOGCAATGGACGAAAGTCTGACGG
AGCAACGOOECGTGAACGATGAAGGCCT TAGEGTAGTAAAGTTCTGTTGT TAGGEG
AAGAACAAGTACCGEGAGTAACT GOOCGTACCT TGACGGTACCTAACCAGAAAGCC
ACGGECTAACTACGTGOCAGCAGOOGOEGTAATA

ACTCCTACGEGAGCGECAGCAGTGEGEGEAATATTGOGCAATGGEOGAAAGCCTGACCC
ACCGACGCO0EOGTGAGGGATGAAGGCOCT TOEGGTOGTAAACCTCTGTCAGGAGEG
AAGAACCGOCATGGTGCTAATCAGCCATGGTCTGACGGTACCTOCAAAGGAAGCA
COGCCTAACTOOGTGOCAGCAGCOGOGEGTAATA

ACTCCTAOCGEGAGECAGCAGTGEGAATAT TGGACAATCEOGAAAGCCTGCATCe
ACCCATCOOCOGTGIGAAGAAGGTCTTAGATTGTAAAGCACTTTAAGT TAEGAG
GAAGGGECAGATAAGCTAATATCTTCCTGT TTTGACGCTTACCGACAGAATAAGCA
QOCECTAACT CTGTCOCAGCAGCOEOGGTAATA

ACTOCTAOCCEEAGECAGCAGTAGEGAATCTTAOECAATGGACGAAAGTCTGAOGG
AGCAACGOOCGCOGTGAGOGATGAAGCCTTTOGGGTAGTAAAGT TCTGT TGTCAGSEG
AAGAACAAGTACOEGAGTAACTGOOGGTACCT TGACGGTACCTGACCAGAAAGCC
ACCECTAACTACGTAOCAGCAGOOEOEGTAATA
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Appendix ¢ (cont.):

ax:tcctacgggaggcagcagt aatattggacaatgggcgaaagcctgatcc
= 999 Q%TGQF 9 gggg oL gg'ITGT gdgcgaaag gGGG

AGGAAGGGECATTTACCTAATACGTAAGT GTTTTGACGT TACCGACAGAATAAGCA
COGCCTAACTCTGTGOCAGCAGCOEOGGTAATA

ACTCCTACGCGEGAGGCAGCAGTCEEGEAATATTGGACAATGGEOECAAGOCTGATCC
AGCCCATCOOEOGTIGIGTGAAGAAGGCCTTACEGT TGTAAAGCACT TTCACOGAGS
AAGAACGCCTAGTGGTTAATACOCAT TAGGAAAGACATCACTGCAGAAGAAGCA
COGGECTAACTOOG TGOCAGCAGCOGOGGTAATA

ACTCCTACGGEGAGECAGCAGTAEEEAATATTACACAATCEEOCECAAGCCTGATAC
ACCCATAOOEOGTGIGTGAAGAAGGCCTTAEEGT TGTAAAGCACT TTCACOGAGS

AGGAAGGGGAGIGIGT TAATAGCACATTGCATTGACGT TACTGSCAGAAGAAGCA
QOCECTAACTOOGTGOCAGCAGCOGOGGTAATA

ACTOCTACGGEGACECAGCAGTACEGAATCT TAOECAATCGACGAAAGTCTGACSG
AGCAACGCOOCEOGTGAACGATGAACECCTTACEGTOGTAAAGT TCTGT TGIc ACGG
AAGAACAAGTACOCGAGTAACTGOOCGTACCT TGACGGTACCTGACCAGAAAGCC
ACCECTAACTACGTGOCAGCAGCOGOGGTAATA

ACTCCTACGGEGACECACCAGTACEGAAT CTTAOECAATCGACGAAAGTCTGACSG
ACCAACGCOOEOGTGAACGATGAAGCCTTTAEEGTCGTAAAGT TCTGTTGT TAGEG
AAGAACAAGTACCGGAGTAACTGCOCGGTACCT TGACGGTACCTAACCAGAAAGCC
ACCGCCTAACTACGTGOCAGCACOOEOGGTAATA

ACTOCTACGCEGAGCCCAGCAGTGEGEGAATATTGCACAATGEGEOGCAAGCCTGATGC
AGCCCATCOOEOGTIGIGIGAAGAAGCOCTTACEGT TGTAAAGCACTTTCAGTAGTG
AGGAAGGTAGTGTAGTTAATAGCTGCATTATTTGACGT TAGOGACAGAAGAAGCA
QOCECTAACTOOGTCOCAGCAGOOCOEGTAATA

ACTCCTACGGECAGCCAGCAGTCEEGEAATATTGGACAATGCGEEGEECAACCCTGATGC
ACCCATAOOEOGTGTGTGAAGAAGCGECCT TAESGT TGTAAAGCACTTTCACGOCACS

AAGAACGCOGAGCAGTTAATACCOGCTTTAATTGACATCACTCACAGAAGAAGCA
OCOGCCTAACTOOGTGOCAGCAGOOGOGEGTAATA
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