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ABSTRACT: Currently, there is no available tool that rapidly diagnoses pine wood nematode (PWN)-infected pine trees in the field.
In this study, we synthesized and purified PWN Galectin, which might be an antigen specific to PWN, using the Baculovirus expression
system. We used PWN Galectin as an antigen for generating 1,464 fusion hybridoma cell lines secreting monoclonal antibodies (Mabs).
Among them, we selected 62 fusion hybridoma cell lines showing high reactivity to PWN Galectin. We further selected 12 fusion
hybridoma cell lines showing high reactivity to the standard PWN-infected pine tree phosphate buffered saline (PBS) extract.
Additionally, two fusion hybridoma cell lines showing no or extremely low reactivity were used as controls. The selected fusion
hybridoma cell lines were subjected to limiting dilutions for selecting and establishing Mab-secreting cell lines showing higher reactivity
to the standard PWN-infected pine tree extract than to the standard normal pine tree PBS extract. Moreover, the selected fusion
hybridoma cell lines were further selected based on their higher reactivity to PWN protein extracts than to three non-pathogenic
nematode protein extracts. The Mab-secreting cell lines established in this study could be used to develop rapid diagnostic tools that can
be used in the field or in laboratories for detecting PWN-infected pine trees or PWN.
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Lol Al S, 52 AR QoA 2 Stof ok
3flof] AZo 2 23515 JHHKim et al., 2009). $-3}E =2
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N-acetylglucosamine-& E-3|5}+= G A THBarondes et al., 1994).
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GAAAAGAAAACTTACAC-3")%} &ulsk primer (5°- CTTG
GTACCATGGATCTGGATGCCAGTGATC-3")E ©]83}4]
834 bp PCRAMES #FEZ2 31 &, pBacPAKS W3 vector
(Clontech, Palo Alto, CA, USA)9] cloning-2- 3} T} GaLectin
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et 525 C ol A 1583t FAI7E 3, S cell o] FAAZRS 9
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(ThermoFisher Scientific, Waltham, MA, USA)E 92 RIPA
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antibody, ThermoFischer)E- 96 well plateo]] 255 $F & Al
ofl A TAIZE &9 kT A|2{-g-o 0= 33] A2 2o TMB
solution (Sigma-Aldrich)& Yo & & AR&of| A 3027+ wHl

9-3-A171 %2 M sulfuric acid (DaeJung Chemicals & Metals,
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sto] AERT

BAE 984 = PWN RIPA 559 &
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xﬂ lcar—xlﬁﬂ SFATHFig. 1). pBacPAK8-GaLect1n plasmid
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62712| GalLectin0f| =2 HIS8E HOl= fusion hybri—
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L-2]&= % 1,464 71 9] fusion hybridoma cell lineE-©] 51|35}
= Mab59] &2 GaLectin®]| theh W3-/ A 5to] 449
627)2] A|3E %5 A SIckw] 8T AHR). A 627)e] Al
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Fig. 1. Expression and purification of Galectin by baculovirus
system. After incubation for 2 days, Galectin-specific bands were
obtained from cell lysates. M, molecular maker; C, control protein
extract from Sf9 cells before transfection; D1, protein extract from
Sf9 cells infected with pBacPAK8-Galectin plasmids and grown for
1 day; D2, protein extract from Sf9 cells infected with pBacPAKS-
Galectin plasmids and grown for 2 days; D3, protein extract from
Sf9 cells infected with pBacPAK8-Galectin plasmids and grown
for 3 days; P, Galectin proteins purified with a HisTrap column.
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A Antigens: Pine wood nematode infected pine tree PBS extracts B Antigens: Pine wood nematode PBS extracts
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Fig. 2. Screening of 62 hybridoma cell lines against PWN-positive sample using ELISA. A, The optical densities (OD) of crude antibodies
from 62 hybridoma cell lines were measured using PWN-infected pine tree PBS extracts as antigens; B, The OD of crude antibodies from 62
hybridoma cell lines were measured using PWN-PBS extracts as antigens. This experiment was repeated thrice per antibody.
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Fig. 3. Normalized immunoreactivity of limiting-diluted fusion hydridoma cell lines. (A-N) Fourteen fusion hybridoma cell lines were

limiting-diluted and screened for identifying the monoclonal hydridoma lines secreting monoclonal antibodies (Mabs) for higher
immunoreactivity to the standard PWN-infected pine tree PBS extract than the standard normal pine tree PBS extracts.
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Fig. 4. The same limiting-diluted fusion hybridoma cell lines as shown in Fig. 3 were screened for identifying the clones secreting Mabs
with higher immunoreactivity to the B xylophilus protein extracts than protein extracts of the other three non-pathogenic nematodes.
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SRAke] 7R £ Q31 0l 0 2 e A Qltk(Futai, 2013; Zhao et
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TS 0188 DNA ek o] Aol S-S Foigith
1 o]=DNASZ A 55291 &L PWN Afolofl= At
2 2ol 7} EYE sfol, Uk 2l PCREH(Kang et al., 2004)
o]t} real-time PCR (RT-PCR) ®H(Cao et al., 2005) 2 285
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et al., 2015; Kikuchi et al., 2009).
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