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Production of polyclonal antiserum specific to Streptomyces-PR15
and detection of target bacteria in rhizoplane of chilli seedlings
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Weerakorn Saengsai' and Petcharat Thummabenjapone!*

‘LI‘VIﬂﬂEI’a FeuuniFe awnliadeda-PRI5 (Streptomyces -PR15) L'ﬂuu,mmLiﬂﬂgﬁﬂwmqmnm ldaruan
Fades uaz LL‘Uﬂwmemm‘imwmﬂmmmwmmem iemLnmATiA ELISA dAusildnsaminmaide Strepto-
myces -PR15 ludiaituat LLaJlummWLLfmzmmmmuwm Al ELARLOURLDATIA N LA LD Streptomyces-PR15
TAtN93ALOURIAUTFRENANNTAR e Streptomyces -PR15 ﬁﬁﬂﬁvﬁ@ﬁumﬁw ultrasonicator W lluguiy
Freund’s incomplete adj uvant ”Lufﬂmmmm A (ﬂ?‘mmmmﬁmm) 'amm‘vmmmLu@mmwmmwmﬂmmwuﬁ
TTuaus "lmn A 3 Ass mﬂuu@mﬂawq wauAaudduaeanandluy 2 Ass mm@@m mmu 8 A%e M
AnfLEenniad 8 Lmeammwraummmmumwu WnFnauduwasananaluy 1 A%s ANt 10 S Ay
e 2 A% N ueuRTsuRLERLE TAn titer geaaiiu 1:200,000 Tudlai 7 uaz 10 SAvalalunisnseamn
Tusfuannizadide Streptomyces -PR15 flszifu 0.312 lalnaniusediadans TaliRndffsendhaiudeufiing
Streptomyces-PR13, Streptomyces-PR22,Streptomyces-PR33, Bacillus spp., wuARFEanRaluie wuaf
Bouananay Juaen wazdansin L'%mmmﬁﬁﬂmmmimﬁm Lwiﬁmmz‘@ﬁuﬁrmqLsnfu?awﬂwﬂﬁuﬂaﬁqﬁuL%ﬂ
Streptomyces Ufjiiny 3 lelaian (PR87, PR84 uaz PR78) detilinsannide Streptomyces-PR15 L519tUR9
INBIFUNEINEN NUANGNANTDATIANLIES Streptomyces-PR15 1§fa=siu 10° cfu/m

ARNATY: ELISA polyclonal antiserum qauviseifjiing

ABSTRACT: The antagonistic Streptomyces-PR15 is a broad spectrum against various plant pathogenic fungi and
bacteria of economic crops. To develop the ELISA technique for detection the Streptomyces-PR15 in bioproducts and
plant surrounding environment, the production of polyclonal antiserum against Streptomyces-PR15 was carried out.
The antigen prepared from Streptomyces-PR15 whole cell proteins was mixed with Freund’s incomplete adjuvant (1:1,
v/v) was injected to in New Zealand White rabbit with immunization program as follows, intramuscular injection for
3 times then only antigen was intravenous injected for 2 times. Bleeding was done at 10 days after final immuniza-
tion and then at weekly interval for 8 weeks. The antigen was re-intravenous injected at 14 days after 7th bleeding.
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Bleeding was done after 10 days and addition by weekly for 2 weeks. Titer of STPR15 As was increased to 1:200,000
at week 7th and week 10th. The sensitivity of STPR15 As for detection whole cell proteins was 0.312 ug/ml. The
STPR15 As was moderately serological related to 3 isolates of antagonistic Streptomyces spp. (PR87, PR84 and
PR78) but not reacted with various isolates of Bacillus spp., bacteria from leaves surface, bacteria from soil, manure
and compost and plant pathogenic bacteria. The STPR15 As could be used for reliable detection Streptomyces-PR15

in rhizoplane of chilli seedling at 10*cfu/ml.
Keywords: ELISA, polyclonal antiserum, antagonist
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Streptomyces \TidaunAFaunsuLanial
mmmmmlumiﬂummimmmmLm@@mmﬁﬂ’
anunlsaiale Tauanie 3a Streptomyces-
PR15 ﬂ{]ﬂﬂw fflranuansnsalunisdudslde
denuazideuuaiiGuanglsaiandnfyes
W1 AUa WATIANIN-NzARmA (IN517 LAY

iy, 2550) AasdlAnaningsluntswamuuin
Ausfaouaulsagluidanndlaed Tunisinde
Streptomyces-PR15 lildaaunulsanaluuilas
UgnivalAatinamnnzan wazdlss@nanin anilu
FaainaAnmAnALNefnsegraadenieve
annsiwieldliusuiildudn faunaiiag
mmmm?’mﬁ*ummmqﬁmmm%ﬂﬂﬁﬁnﬁmﬂﬂu
wailafifaawsiudnlunnnma Sanusmng
fudaqaunidufTndifimany wazdaanale
Tunsmsaadenmidemanglugannuandes
Fine seuduiiTlgniiindeqaunidufdntun
aaumsilsaiia uenanilfadhidsildedain
294 Streptomyces-PR15 izaigaildnansnians
Streptomyces PR151umfam<1‘ﬁfmm€mm<iwwm°ﬁﬂ
fazimunTuannands mATANNIATIARARAT
dinsauinueifansiNene a1 warlis
Tadne Tddudeu duyusianimasavagluseiu
aansuls (ldunafiull) Aaweadia indirect ELISA
atinslsfimusiiufesiiueuiueaiismziude
qaurRddmangAazasnsnsniiunisld fo
aAseiiaisngusradlunisuasinalaaues
LL@uﬁueﬁﬁfﬁ’lLWWzﬁm%@ Streptomyces-PR15 Ly
MAGRLANNNIBEURTILTHARLE uaznnaedld

RAARNLTE Streptomyces-PR15 lufaagnasnive
poemaila indirect ELISA tatinlugnissiamn
ANTNNNTANTNTNLRLTR Streptomyces-PR15
na a4 o o &
sausnLazRaluitiienuualiuiunisldide
Streptomyces-PR15 MUNNZANEMTUN1Td 94T
nasiulaLazauanlsandAyaaswinuay
Aannaaalu Gl Streptomyces-PR15 saldl

AEMSANE

MALATENLAURLAUAN NI URANTZANE

Yiiga Streptomyces -PR15 finanldann
ﬁq'aﬂ'wﬁu%‘amumiﬁﬂm@mmmﬁﬁﬁmmﬂﬂu
ﬂﬁﬁﬂﬁﬁuL%famLwﬂmﬁwmmﬁmmLLﬁmewa
L’gmuummi AGMA (Dhingra and Sinclair, 1995)
Tneil? streak plate Linl3Tgnumndl 28 1 ww 7
T WAl cork borer auAEUENUAWENAN 0.7
VIURLNAS Lmzu?mmﬁ'ﬁL%mﬂ?nﬁg'uz?qﬁwm
nziAeslienmns AGMB 13ums 100 fadans/
flask 250 ml ﬁ@mv]qﬁ 28 °q U 5 Fu aend 150
rom WuEmaduLAT Felnantsthuvdesd 9, 100 g
U 15 W A9LTaR Lazamsne sterile PBS pH
7.4 ﬁﬂmn@um@ﬁmr}”mﬁ@qmuqﬁ 100 °a 41U 10
W udwinlshmaduandae ultrasonicator 7 50
U5 U9 (Sangdee etal., 2012) 1l sonicated
cells thaznewmadnaanly PBS pH 7.4 1l
WRe? 100 g WL 5 W uAZNIRsEULAPaINIaY
LuA3e 1um 0.2 Tulasims salisAuildandn
mms@mﬂﬁwi,mﬁfml,ﬂ?ﬁ'm spectrophotometer
finueninay 280 wnlumps uazinsideans
18 0.5 mg/ml @ PBS pH 7.4 (was5mil uaz
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1lsennm, 2544) nszenlulauRiaudviuanlu
nezAneNAaed LaeAnLUaIBNTFTENLEURLAL
wazllsunsunis@anszgunisaisuauiuen
lunszsingann Kirbby and Rybicki (1986) wax
Ridell and Whilliam (1983) Iaairinldsfiuvannimad
Streptomyces-PR15 fisenlls 1 Hadnsililsiusie
Andams lduan fu Freund's incomplete adjuvant
Tudmandau 1:1 Tnetfung nanaudniumlaeld

LA homogenizer

MINARNINALAUDRLAURALDR Streptomyces
-PR15
wnseananALaWug New Zealand White
c ' < g9
Naziiuiaennay waldidu normal serum
Y = a & =
AN LAUALAULTD Streptomyces-PR15 N
= v Y Y A k3 ¥ -i’ o 1
wistnlddesuandnduilenmdsaednsesing
NN 7 4 Ao 3 AR antulaenizldsiiuain
\Ta Streptomyces-PR15 Mumzenld 1 Aadansidn
Usnauduaennasluy 2 A% vineiu 7 4 1y
wannIAIIadaUANdind L0 IgG NAwnzAY
7D Streptomyces-PR15 NAIAINNTAALBURLAU
ATgATinawaa 10 Ju vinsivdennszsinenn
&laf siaeanlasaldngmuugiivieaun 1 dalug
Al g (4 o) Srupu gaiudiuinpen
WaLFN NaN_ 0.002% LinlAfignumgi 4 1 Taenfiu
piRLlanN 7 31 A1uau 8 AT AsRINLRenATIN
8 l1udn 14 fuasRanaumiaudiduwaannluyan
AT WRIBUIALIAAT 10 TUNAIAINNIIRANTEAL
Wudeanndlaniiaiuau 2 afssianu

MsnsIRANMMWIRILAURTINGalTa Strepto-
myces-PR15

NNSVNAN Titer TRIUDURTIN: LNLOUFTINT
NAR LA(STPR15AS) NNAN titer AneiAan13 indirect
ELISA (wrssmilnazilsznny, 2544)in8 1anana
Tusiuanninad Streptomyces-PR15 R4 3es
LAUFLAL A28 conjugated buffer fis=él 100, 10,

LARINERS 41 QUUNAR 1 : (2556).

1 lulAsnSusiafiadans, 100uaz 10 wrlunsuse
N0AART LAZIARANULAUATIN STPR15As 11 con-
jugated bufferﬁ?::ﬁu 1:1,000, 1:10,000, 1:20,000,
1:40,000, 1:80,000, 1:100,000 L@az1:200,000
(UFnmssatsunms) waz 1aaana normal serum 11
8791491 1:1,000 (LFNms/d3unmg) Wunnmaaes
wWeuiiey

ANla (sensitivity) 1RIUaURTIN: i1
LeuRTEN STPR15As Tindaldumsaananulaly
MsAAMTeULAT Ge s ade33 indirect
ELISA Taglanaeuausiausae coating buffer 15
1amanadindu 20, 10, 5, 2.5,1.25, 0.625, 0.3125,
0.156, 0.0781, 0.039, uaz 0.0195 lulAsniusie
1a8amT WAEanatlis ELISA plate U3u1m9 200
lulmsanssiangu FeamuUUIEANST (LIRS AN
At unnlduaaadudules wazngu
qavinelunsiazanuiueen coating buffer 1A
LeuRTFIT N mageylusy Ay 1:1,000, 1:2,000,
1:4,000, 1:8,000, 1:10,000, 1:12,000 ez 1:14,000
(3uma/3u1m3) wa normal serum TugnINdaL
1:1,000 (3u1m3/d3u1m9) lunimaaeadday
Fen Adunisanaduneunisnsadasinaiia
indirect ELISA (wWessmilazilsenns, 2544)

ANILNNE (specificity) URILDURTIN: 111
LeuRTsN STPR15As PHARlFuNAsIadeUAM
Sumneiudauueiiduaiiasie deeluil ngud
1 @ Streptomyces Ufiind & 7 lelnian léun
Streptomyces-PR15, -PR87, -PR84, -PR78, -PR33,
-PR22 uaz-PR13 n@'m‘?i 2 Bacillus sp. mg'u‘ﬁ' 3
meﬁﬁ*ﬂmmaimﬁfﬂ &un Acidovorax citrulli,
Ralstonia solanacearum, Pseudomonas aerugi-
nosa, Xanthomonas campestris pv.vesicatoria,
Pectobacterium carotovorum ﬂ@ja\lﬁl 4 Fauuaiice
fuanldan@aluiesaua 28 lelnan waz new
7 5 FeuuafiGansnaniu flapan wazieusin
lafl#auunszyaiin aruau 26 lalaan uaz Ser-

ratia marcescens NuaNlFAINGL YINLFTEINEANT
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WIIUADHILIAK L1 coating buffer HAMNNIAATULAS
Winfiu 0.1 iledadaeLeies spectrophotometer‘ﬁl
paNENaAEL 600 wiluiins T4 luvguaas ELISA
plate 200 lulAsAnssiangu nasaIdUaENITiaE
2 :ﬁjﬂ WIeL-LAY normal antiserum Waz healthy
plant extract, coating buffer, positive control LAz
negative control N MeaAAdluNgN ELISA LAY
A39am98 STPR15 As la@and 1:1,000 (U3N1mIme
11391m9) Aaenadia indirect ELISA (WWa35m1] wae
1genne, 2544)

UszANBmwnsmsaaRnmNLda Streptomyces-
PR15 §AUR25INWEN

wddaninvsjandan uaswinawyiug g
wafaan (Super hot) sluzvmvmumm%@ Strep-
tomyces-PR15 RilAn OD winiy 60 uleifien
Aumdafiudluinnduisainge udavianmnzoy
nazanmnz dedunden ag 14 14 Tu e
daure991n 0.5 nFu wunldlunaan microcentrifuge
tube LANANTAZANY coating buffer 0.5 NARAANT
LA Tween -20 4111 1 MEIR LUENLILLASeA vortex
mixer wdarinlUTuwAesinanuEa 3,000 g WK
1997)
@Mquﬁﬂ@iﬂummlu ELISA plate azRI9aM

3 W7 (FaLlasm1N3saas Benizri et al.,

e Streptomyces-PR15 faginaiia ELISA lag
4ueuA@sn STPR15 As 8m31 1:1,000 (LFu1ms
fal3umg) NAgaLNIINATAT 10 4n 14 coating
buffer iflunguifsauiiay (blank) um@m\m@
Streptomyces-PR15 positive control lefn@@lﬁ]'a
Streptomyces-PR15 winfiu 10*,10°,10° waz 10
ofu/ml aNNFL F1funsmnadumeLaes indirect
ELISA (w135m1d waztssnnw, 2544) wieuiey
L33 serial dilution plating Ineigetind1es1n 100
1ailAsAns unspread LLANMNTALNTD AGMA T
LANE1T 50 ppm benomyl fiul 50 ppm Amplicillin
ﬁm%@'ﬁ'qmuqﬁ 28 BIAIAITEA WU 5 FU F199R
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Wuilseannaidia Streptomyces-PR15 Maztyuu
DMNTLAENTD

NAMSANE

aunwrasiwalaauasuaufdsusalia Strep-
tomyces -PR15

llsunsunnsanneudiiau W lunseramnaana
TananlunisnszfuszuunRANIuaeInszsne
NAADY T,cvmLﬁmﬁlﬁuiuﬁﬂmmmﬂLﬁ'ﬂ?zua;m
T1lsunsa immunization AN titer 1:10,000 &A1y
7 2 Windsuih 1:40,000 &a Wi 3- 5 sy
1:80,000 &1n1 6 nAwTI 1:100,000 dansk
77 WinTflas 1:200,000 wazdenei 8 anaaiily
1: 80,000 e l#l1sAuannitadida Streptomyces-
PR15 lugmsn 100 lulasnFuralafans AN titer
adugeanafimAeannnisanueuRiaunsziunse
fians e #Lln9 9 T 1:100,000 wazilAngaiign
(T 1:200,000 Tudilnnsid 10 (Figure 1)

AMNINUBILAUATSN STPR15As

STPR15As AAulalunisnsianiae Strep-
tomyces -PR15 1i81aea14 STPR15As #iael conju-
gated buffer N3zAU 1:1,000 (UFNmIFaLFumsg)

k1 o P

gaunsansan el v lanUTumllsfiunn
an7 0.312 lulasniusaiiafans dounszauiae
214 1:14,000 (BuR9Fa13NM3) R9aalenisunmn
Tshwaadiunnglanngan 0.625 lulasniusie
188am3 (Figure 2) STPR15As AANANNAZL
43 = o o '
1ia Streptomyces-PR15 LATNAIMNANNUEINIG
LigNANgunaNsiuLTe Streptomyces -PR87,
-PR84 uaz-PR78 ualdiAndjisanduiuige
Streptomyces-PR13, -PR22, -PR33, Bacillus spp.

a a = 4dl o a a ?:/
wuAREEanunlsANTININNTAAeY LWUATIEENY
WNINLN wazwnINaLLenldanaluie fuaen

‘ijﬂmﬁ'ﬂ was Serratia marcescens (Table1)
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szgnsnwlunisnsaamaauiTa Streptomy-

ces-PR15 $aUNI51IAN3N

STPR15As &1N190M9AUNTBLLATN TN

Wt (Streptomyces-PR15) Tintlsatiidasnlfmng

Tudesnwsnuniigien waswanauy i lefaen

TuRaulanwsansnivgsar e sl udna g 1:1

nnFAetTNImT) warld STPR15 As ansndas

titer
250000

200000

150000
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1:80,000
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1:80,000

Protein content (STPR15) 100 pg/ml

1:100,000

] 1:200,000
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Figure 1 Titer of STPR15 As collected at week 1% -

week 10"

4 s
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8

Week after immunization

LWARINERS 41 QUUNAE 1 : (2556).

1:1,000 (L3umsselsums) Julsedansninlunig
AAMITe Strep-PR15 TmaduuATIGY 10° cfu/
ml AndnsmssaRaREaLLeNNs AGMA Tag
wmAtA serial dilution plating UL NAEe LT
WiLiZa Streptomyces -PR15 LRI CYLURVNILRAEL
30 cfu/ml (Table 2)

ELISA value
25
~+=1:1,000 -m=1:14,000

2 ‘“\\
15
1
05 \
o

20ug/mi 10 ug/ml sug/ml 2.5 ug/ml 125 ug/ml G625 ug/mi
Protein content

Figure 2 Sensitivity test of STPR15 As to detect

Streptomyces-PR15 whole cell proteins by indirect ELISA.

Table 1 ELISA value at 405 nm for sensitivity test of STPR15 As against various isolates of bacteria by indirect

ELISA.

Isolate of bacteria Gram reaction ELISA value Isolate of bacteria Gram reaction  ELISA value
Streptomyces -PR15 + 1.278 Bacillus #3 + -0.035
Streptomyces -PR87 + 0.748 Bacillus subtilis + -0.004
Streptomyces -PR84 + 0.831 Bacillus -BR1 + -0.016
Streptomyces -PR78 + 0.637 Serratiamarcescens - -0.030
Streptomyces -PR33 + 0.072 Ralstoniasolanacearum - -0.038
Streptomyces -PR22 + 0.015 Acidovoraxcitrulli-001 - 0.007
Streptomyces -PR13 + 0.004 Xanthomonascampestrispv.vesicatoria - -0.024
Bacillus #1 + -0.026 Pseudomonas aeruginosa - -0.026
Bacillus #2 + -0.021 Pectobacteriumcarotovorum - -0.021

Table 2 Detection of Streptomyces-PR15 in rhizoplane of 2 varieties of seedlings of 2 chilli varieties by indirect

ELISA (at 120 min).

ELISA value (405 nm)

Treatment
No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
long cayane 0.004  0.004 0.005 0.005 0.003 0.005 0.005 0.000 -0.006  -0.001
long cayane+ Strep-PR15 0.207  0.223  0.166 0.125 0.215 0.216 0.215 0.174 0.153  0.216
super hot+Strep-PR15 0299 0.115  0.228 0.155 0.244 0.121 0.163 0.262 0.191  0.156
Strep-PR15 OD 0.0001 0.158  0.158  0.158 0.158 0.158 0.158 0.158 0.158 0.158  0.158
Strep-PR15 OD 0.001 0.354  0.354  0.354 0.354 0.354 0.354 0.354 0.354 0.354  0.354
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= =~ ) A el
Wasainenalunedanzealdsiuannmasniaans

U =< o =S o = a dd‘ a

ARNEAANYE ANl InalAaUEALAUALEATNINAR
Taaunsaddusaniuls lunnsinldldnsaam

\Ta Streptomyces-PR15 AtfluluAiiFa1sgns

LAVAINITDIADAWALFATSN STPR15As 1aNsesLl
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398 TUIrAULNUTNR Uszant] 2553 (AFIN 2) LAy
we10uAMARTRAmATUTagEIN NN INSINL AT
\NRLATEINATIENEY ANINEATANERNT NANende
1 dl v s d‘ = all o [~1 o o
sounnunliayasiiarasiienandudmiuam

o

298

LANA1FD19DY

wens¥md 99TLLITYANA. 2545, Streptomyces ANl Wit
saen13auAnlsAfinlnedas. uiunwms 30: 20-27.

wesiad A3aed wazlsznne nNAen. 2544. nMTATIALTe
Acidovorax avenae subsp.citrulli faeinAiia ELISA.
T 29299UNNIRUNUITINITNERAT 26-27 NNTIAN
2544, ATUZINHATAIGAT NUNINUIRLUDULN U,
YRULTY.

1813 B, nsimd sssuiugyana waz dail 1hauys
’)‘i‘im 2550. ﬂ’]’mﬂ\i[ﬂ’]LLﬂvﬂ?vﬂWﬁﬂ'}‘Wﬂ’]ﬁ‘ﬂUﬂ\i
LT@ Ralstonia solanacearum ‘LuLmeNmen@
Streptomyces spp. Ufjilny. lu: s1eaunsdsz
ANnseNFNIRTLIN AR 8 20-22 e AANIEIY
2550. Tequsudazunsannu, Wunlan.
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