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Abstract

The bacterial community of Suranaree University of Technology (SUT) tilapia was studied
with the aim to develop biological markers for traceability. Different bacteria have different DNA
sequences that will denature at different denaturant concentrations. The conditions of Denaturing
Gradient Gel Electrophoresis (DGGE) were optimized to screen the fish bacterial community. Five
fish per time were sampled from SUT farm between June 2007 to April 2008. Bacterial community
.ﬁrom fish skin surface, gill and intestine were grown on agar plates. Total viable count (TVC) of
bacteria varied between 1.6 x 10° to 5.1 x 10’ colony forming units (cfu) gﬂl in rainy season, 8.9 x 10°
to 1.3 x 10 cfu g’I in cool season and 6.8 x 10° to 7.5 x 10’ cfu g_1 in hot season. Eighty percent of
the bacteria were Gram-negative bacteria. Total DNA was extracted from the fish gills and intestines
and then used as template to amplify bacterial 16S rDNA using GC clamp primers. The amplifled
products were tested on vary percentage of polyacrylamide gel (6.5%, 8.0% and 10.0%), denaturant
concentrations (55-45%, 30-60% and 30-70%), running times (5hr and 12hr) and voltages used (120V
and 200V). The results indicated that, at 8.0% polyacrylamide gel, 30-60% denaturant concentration,
12hr running time and 120V voltage were the best conditions for these screening. This condition was
able to separate different sequences of bacterial DNA. The DGGE condition has been modified
further by decreased the voltage to 100V and increased the runtime to 18hr to obtain better results.
The results showed 3 DNA bands on DGGE gel that specific only for bacterial DNA of SUT tilapia
'_v&.fhen compared to other farms. We think that these specific bands can be used as biological marker

'_Ifc_:.if'traceability SUT tilapia samples.
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5. m3anTizdiemalia PCR-DGGE

5.1 MFIAHITUINTY 168 rDNA (165 rDNA amplification)

¥inwsmes GC33sf (5'-CGCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGG
GGGGACTCCTACGGGAGGCAGCAG-3") Ung 518r (5'-ATTACCGCGGCTGCTGG-3') (@vreds

4 o &
et al., 1997, Ampe et al., 1999; Ercolini, 2004; Le Nguyen et al., 2008) TumsAuI N INTY 168
DNA 9Indapenduen laafie uasifu3fgamgll 20 swmades Tasneluudazriaen
of ol & a e 3 ot =t ] o
fidorfasiUFinasqaiie 50 ul Usznoudefeweuivy, 04 uM wawed, 0.2 mM dNTPs,
2 mM MgCl,, Ix buffer g MgCl, (promega) kg 1.0 pl Tag polymerase (1189) @A PCR 91
¥ ] ] 1

1¥fie Yumoufl 1; 1 500 Neungil 04 sasuwardua 1yan 5 U funoudt 2; 35 sou fig ungil 94
paruraiEea 1301 30 Tund, figamgil 55 ssrurado a1 30 U7 uazfigungll 72 Bem-
waFee 1781 30 Tu1f uazduaaud 3; 1 vou Romugil 72 pRUEAIEEE 1301 7 UTH DINUWULN

HAnSaFRTo1S 3 )l winageuuar e e uueassm Isa 2% Tua1saza1y 1x TAE buffer Uag

nlSousureIaiUAEUENIATI U (DNA mass ladder 100 bp, Promega)

5.2 ansiivnzeuved DGGE lumsdmiz#in 168 rDNA wesdlszvinsuuaiise
o e S o = o '
HaaSai RGeS iinAsgmi 1A 1zvidas DGGE TagldiaTes DCode™ universal

¥ 3¢
mutation detection system (Bio-Rad Laboratories, USA) ADUENAINLANANTY 168 tDNA UDI
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1 TuynggAneaszezia 12 weu MedundmszimidsznnsuuniGeilasmadsauy
J dy = 1 2 ] ld,.‘ 4:; 1d' =i
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- L 1 L3 - { A
10° 89 1.3 x 10" cfu g nazluggdoufiitegsznine 6.8 x 10° 6l 7.5 x 10" cfu g (13290 1) &9
15515z nsTanveuaisefinsany llsestanuuandiatuinndn eswinlugieveams
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fugresndariannhiy une. 1difaduanyanswesmsinudiedis uasdomsalaitiaog
5

g T R 9l 1 e 1 = et 3/ =2 by = 4y
FHITELLDA G}&‘LmNtﬂﬁvlﬂulﬂﬂslu‘mﬁ‘ﬂuW%m‘ﬁmmﬂmﬁﬂmﬂ (Q@iﬂu) ﬁ]ﬁgﬂuﬂmi}@mw}fﬁﬂﬂ
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i =y 1 4:1’1 :’ ot s :;'
1991 1 nansgavg il ludedes dmdnuazanusivem tardszrnsuuaiSonuon 18an

d‘ ] ot 1 o t:f di’ T
mmnmaﬂu"lmmnzqamamammimmwamq

Length Sample PCA MRS  Psagar Aero TCBS

- (@) {cm) {cfu/g) (cfu/g) (cfu/g) agar (cfu/g)
{cfu/g)

272115 124411 Water  4.8x10° 3.7x10° 12x10°  2.8x10°  1.7x10°

Skin surface  5.1x100 4.2x10° 2.1x10°  6.1x10°  5.9x10°

Gilt 74x10° 7.4x10° 6.8x10°  8.6x10°  7.4x10°

Intestine  1.6x10° 15x10° 2.6x10°  3.6x10°  2.6x10°

13417 Water  23x10° 43x10° 18x10° 1.1x10° TSTC

Skin surface  1.3x10° 4.5x10° 3.3x10°  4.9x10°  TSTC

Gill 36x10° 19x10° 9.6x10° 9.3x10°  TSTC

Intestine  8.9x10° 5.6x10° 57x10° 1.9x10° TSTC

11.5F1.0 Water 3.6x10° 13x10° 3.1x10°  1.6x10°  3.6x10"

Skin surface  7.5x10°  14x10° 4.5x10°  1.5x10°  5.2x10°

Gill 24x10"  42x10" 74x10°  4.6x10°  8.4x10°

Intestine 5.5}‘:103 8.8x10"  4.5x10°

i

snunfifimuhdsznnsuuaiiGedning 8o % WunuafiGounsuaugdsiady
a’ P I~ = ] = 3 3

gative rods) A93UN 1A 13% (HunuanFeunsvyinglsiuiluvieudu (Gram-
4:5 1 =1 o L] o

331 1B dudn 6 % WunuafiSounsuuingysanay (Gram-positive cocei) A4

% H _uLL‘lJﬂ‘VELSEJuﬂ'ﬁJa‘Ugﬂﬂdﬂﬁn (Gram-negative cocci) ﬂﬂgﬂ‘ﬂ ID 7
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A aa "ﬂ = s o £ 1 ' o & et P
dfissnnuuaiiteunsuaniiuiuafifodsehtuludm  FeawlvgesihubeuvaniGone laai

af H
$huFenteTena (opportunistic pathogen) (Trust and Sparrow, 1974) #ing livhltilauAaTlsaly

&~ o

o = = Vel = [ = = A A = =
ﬂﬂW’JzWﬂ’ﬁ']an‘ifﬂ'}wusUQLﬁq LLﬂLuﬂﬂﬁ1HQuﬂu HUET  HLAUKHT HIDNARNURAIEAITNNTY

¥

¥ 3
Uszannsdanlutedsanmiull @euuafiGnduilvsilfarle @ulsa’ld

aﬂl 1 S g/ o = L o ar
31.!1‘1 1 Llﬁﬂﬁgﬂi'IQELfU‘F!VILSEJﬁl'lﬂﬂ'l'iEi'E]NLLﬂiHLm%‘ﬂ'Iﬂ'l‘iﬁﬂ‘H'lﬂ']Uiﬂﬂﬁ‘i’)\‘i‘gﬁ?’liiﬁuﬂ'iﬁﬁ“ﬁﬁﬂﬂ
1000 1911 (A = Gram-positive cocci, B = Gram-positive rods, C = Gram-positive cocci HAE

D = Gram-negative cocci)
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1 d 1 .d' = ) s »t:v = drdu =5
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1 1 ar 1 ) 3 fd 1 = = 2 1
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= = oA - o g} o ] 2 o n 3 = o o
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= g A 3/ g v o A a 1
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e = . _
5118 PCR-DGGE 165 tDNA nniedisanis 3 avesrhiy une. (1, 3, 5 = dredrnnd1h

2, 4, 6 = faedeninivien, 1-2 = Metelunaiou, 3-4 = daethluggnun, 5-6 = A
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.y » o a g
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D itaz E founvdmueiinululamndisdia
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31l 10 PCR-DGGE 168 rDNA vndetialai 3 gamavhiu una. deududiededaiionn
uaseurhiud 1 uagvhiufi 2 (1, 3, 5 = Metennd 1, 2, 4, 6 = dregnninmien, 1-2
= feonlugadeu, 34 = Aediluggruny, 56 = dedneluggdu, 7-8 = AeE1enn
Slduazndentmidanuddunaifui 1, 910 = medwandifuszmiondaiia

o_ o = - = =
amud e unInviFUR 2 tag P = positive control), A, B 162 C ABUaUADUIBANDRNIZIN
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eromonas medium base (Ryan)

g/liter
Proteose pepicne 5.00
Yeast extract 3.00
L. Lysine monohydrochloride 3.50
L. Arginine monchydrochloride 2.00
Sorbitol 3.00
Inositol 2.50
Lactose 1.50
Xylose 3.75
Bile Salts No.3 3.00
Sodium thiosulphate 10.67
Sodium chloride 5.00
Ferric ammonium citrate 0.80
Bromothymo! blue 0.04
Thymol blue .04
 Agar 12.50
: PH 8.0 £0.2
S_gle%:tive Supplement
. h vial is sufficient for 500ml of medium) per vial per liter
Ampicillin 2.5mg 5.0mg

S V) uy % o e o ' ] r 1
awes 29.5 niwlutinau 500 Nadday i liansuuazaeles ideuh lideinie

= = = o o = P =
IL“ﬁﬁE‘ﬂ}'U'ﬁ 31 15 U 3?31?’7@11115!814@5%““'@'@1114@“1]531”‘&11 50 DU ALKYT

L

mpicillin’ Selective Supplement fingatondrnslnaulfiddudsowmlusens
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2. de Man, Rogosa and Sharpe (MRS) agar

g/liter
Casein peptone, tryptic digest 10.00
Meat extract 10,00
Yeast extract 5.00
Glucose 20.00
Tween 80 1.00
K,HPO, 2.00
Na-acetate 5.00
(NH,), citrate 2.00
MgS80, x 7TH,0 0.20
MnSO, x H,O 0.05
Agar 15.00

pH63+02

¥ ’ E4
aLAeIMT 62.0 NTU 1aE 0.5% Caco, Tuthndu 1 s ninduduniuasmeudanild

=3

. A& A = o =
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of 9 o o sk ::’ ,;{ o T élv 3
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3. Plate Count Agar (PCA)

glliter
Pancreatic digest of casein 5.00
Yeast extract 2.50
Glucose 1.00
Agar 15.00

pH7.0£0.2

af ] ¥ ¥ T
asawonng 23.5 nfulihngu 1 fes wintudnauduasaroudnildsuoiguugil

=% < = = =
121 peruwaided a1 15 Wi soldewsduassuligumgiiszine 5o esruwadoa wauldd
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=t :sw :&f e ! 451’ 3!
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g/liter
4.00
20.00

15.00
pH 5.6 +£0.2

utlon (composition per 100ml)

'f._: éhlortetracyclin-HCI 0.5g

* Chloramphenicol 0.5g

o ar ﬁy o & o n’/‘ a A4 A
sawems 39.0 nivluthngy 980 Nadfes wnduduaniuazaoudnitldeaiuies

o =4 < -t o
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seudomonas agar base

glliter
Gelatin peptone 16.00
Casein hydrolysate 10.00
Potassium sulphate 10.00
Magnesium chloride 1.40
Agar 11.00
pH7.1£02
f-‘zzé'”C-_-F~C Selective Agar Supplement
eabh vial is sufficient for 500ml of medium) per vial per liter
Cetrimide 5.0mg 10.0mg
Fucidin 5.0mg 16.0mg

Cephalosporin 25.0mg 50.0mg
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6. Thiosulfate Citrate Bile Salts Sucrose (TCBS)

g/liter
Yeast extract 5.00
Bacteriological peptone 10.00
Sodium thiosulphate 10.00
Sodium citrate 10.00
Ox Bile 8.00
Sucrose 20.00
Sodium chloride 10.00
Ferric citrate 1.00
Bromothymol blue 0.04
Thymol blue 0.04
Agar 14.00

pH 8.6=0.2
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7. 1.0M Tris-Cl pH 8.0

1 Tris base 60.5 ey DI sunszialSinasifon 500 fadansnnii
illifudiensaleTasaaesnidudusulanm pa 8.0 smmlduInsaliinns (volumetric flask)
wdlfueSanasdaeii pr 1R s00 faddns m“t?fmwg;umué’aﬁ‘n‘lﬂ%iu%aﬁqmﬂgﬁ 121 94#M1-

@alFoa 181 15 WIN



33

SM Ethylene Diamine Tetraacetic Acid (EDTA)
; s v ' I
41 EDTA 146.0 A5u91n% AN DI aunsenadSuasiney 500 dadaasointuiii 1y

3
uago Aoy lenson ladidudusnldar pi 8.0 1afumldunialiuns (volumetric flask)
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a1 15w
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© dg NaCl 29.0 aSuaInTALE1 DI sunsevelSuasifioy 100 Jadaasuintiunuls
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= =

i . . ¥
duaagusuudni lleiFefigaungl 121 semmafon nat 15 i

aF

Sodium Dodecyl Sulfate (SDS)
T ¥ " o
¥4 SDS 50.0 aFundU@ENE DI Usums 500 Jadaasnintuaulfazars udunld

=y =

e 2 o t : 4
ntut lsi@enigamgd 121 sarmiwaifed 3a1 15 w1
:assium Acetate (KOACQC)

B v 3 ' y

1 KOAC 24.5 psunadu@uin DI sunsenelSuiasifisy 50 daaansonduauls
523

: - 4 o = : o mem 1
Anldv7a volumetric flask iioUSudTinasdauh DI IXIR 50 Haddns midumgusu

oo
Weigunall 121 ssruvaidiva nan 15 1d

1.0M Tris-Cl pH 8.0 1.00m!
0.5M EDTA pH 8.0 1.00mI
5.0M NaCl 1.00ml
0% SDS 1.25ml
I water 5.75ml
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13. 40% (w/v) Acrylamide/Bis
Acrylamide 38.93g
N-N-methylene-bis acrylamide 1.07g
ferstredundaazanslind1 DI USues 100 Tadses Tavluseninaraemsias

o - P T &
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14. 50X TAE buffer (per liter)

Tris base 242.0g
Acetic acid glacial 57.1ml
0.5SM EDTA pH 8.0 100.0ml

[ » ¥ L1
Faazaremseduudamuil DI sunsevelSuasiioy 1000 Taddnsniniuauld
[ ¥
aza1e udnnldunainlSuing (volumetric flask) ousuSasdaeir I 1¥ 14 1000 Haddas

¥ 1y oA
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15. F150zaeANUUNIY Denaturant 30% (for 8% polyacrylamide gel per 100ml)

40% Acrylamide/Bis 20.0ml
50X TAE buffer 2.0ml
Formamide 12.0ml
Urea 12.6g

t 4 ¥

Faazaag13919du Hauldidnduudadaei DI Wemsazasudaunasazaieidvon
ar =Y as = :; & oas =1 {
JaUFunas olumetric flask) SutlSinasdaein DI W18 100 dadfes wduduluvingusuiigy

o ¢ 2 A a a
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16. B15ATAIEANUUVNIY Denaturant 60% (for 8% polyacrylamide gel per 100m1)

40% Acrylamide/Bis 20.0ml
30X TAE buffer 2.0ml
Formamide 24.0ml

Urea 252¢g
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