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Polyclonal Antibody against Paenibacillus larvae and
its Application

WA E . k2 A . B3] . SE4H

Kyoung-Chan Baek, Ok-Soon Yang, Kyu-Hoi Chung and Byoung-Su Yoon*

Abstract - Paenibacillus larvae is a gram-positive, spore-forming bacterium that is etiological
agent for american foulbrood disease (AFB), which is the most severe disease in honey bee. To
detect P. larvae from infected honeybee-comb or larvae, polyclonal antibody against whole
bacterium was produced from guineapig and its specificity was evaluated. After optimization of
ELISA-based detection system using these antibodies, a number of different P. larvae strains were
analysed. Polyclonal antibody against P. larvae ATCC 25748 showed high affinity to most strains of
P. larvae including P. larvae strain ATCC 9545 (type strain), ATCC 25747 and other korean strain,
SJ15 but exhibited no cross-reaction with other bacterial species. Additionally, this type of ELISA
system was used for the detection of AFB in field-application. The results have shown that this
antibody could be useful for the rapid identification and monitoring of P. larvae in honeybee-comb.

Key words - AFB, Guineapig, Polyclonal antibody, Paenibacillus larvae
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(a)
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(b)

Fig. 1. PCR-detection and identification of Paenibacillus larvae strain ATCC 25748.

(a) PCR detection of P. larvae strain ATCC 25748. Lane 1, PCR was performed with P. larvae ATCC 25748 lysate using 16SP1/16SP2
primer-pair deduced from 16 TRNA gene in P. larvae. Lane 2, PCR was performed with P. larvae ATCC 25748 lysate using PL16S-
123/P1.16S-224 primer-pair deduced from 16 rRNA gene in P. larvae. Lane 3, PCR with P. larvae ATCC 9545 (type strain) lysate
using 16SP1/16SP2 primers. Lane 4, PCR with P. larvae ATCC 9545 lysate using PL.165-123/224. Lane 5, DNA size marker, 2.84 kb,
1.30 kb, 1.08 kb, 860 bp, 290 bp, respectively. (b) P. larvae ATCC 25748. Typically long and narrow chains of bacteria are observed

(1,000 x).
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Fig. 2. Comparisons of dilution-rate of anti-P. larvae antibody
and protein concentration of P. larvae lysate. Optimal dilution-
rate of antibody was 1/5,000-1/10,000 for ELISA based P.
larvae detection.
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Fig. 3. Western blot analysis using anti-P. larvae antibody.

lane M is molecular weight marker that was prestainded. lane 1
is total lysate of P. larvae ATCC 25748; lane 2, total lysate of
ATCC 25747; lane 3, P. larvae strain SJ15; lane 4, P. alvei
strain KGS5; lane 5, E. coli; lane 6, Bacillus subtilis; lane 7, lar-
vae of honeybee.
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Table 1. ELISA-test for the detection of P. larvae in honeybee
comb

after after after after

Position tday  3day Sday  11day
cA - - - -
CB - - - -
CD - - +4 4
CE - - - -
CF - - - -
NA - - - -
NB - - - -
ND - - - -
NE - - - -
NF - - - -
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