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This study was conducted to investigate the status of Badnavirus fici infection in domestic fig trees, more than
80 samples were randomly collected from experimental fields and farm fields in major fig producing areas in
Korea. Thereafter, the collected samples were used for polymerase chain reaction diagnosis and nucleotide
sequence analysis. As a result, B. fici was identified from domestic fig trees. It was confirmed that all collected
samples were infected with B. fici. The virus detection rate was found to be 100%. As a result of nucleotide se-
quence analysis of B. fici detected in domestic fig trees. The sequences showed very high nucleotide identity
(up to 100%) with Badnavirus fici isolates reported from Iran and the USA. This paper is expected to be used as
basic data for the production of fig tree virus disease-free seedlings, and this paper reports the detection and
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identification of report on B. fici discovered from fig trees in Korea.

Keywords: Badnavirus, Badnavirus fici, FBV-1, Fig tree

M E
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F&of & dddEold, A AR ddf A|H & of
g Rukef dA dg] Ajufi= JchBakewell-Stone, 2024).
FUSA]E RO FHAYAIA] g0 W= (Ministry of Agri-
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A AAA L2 FaEh ol F5el vtolda Sof o
123-2] Bo] &2 A 1 om(EPPO, 2025), ol A= 5 5ol
9J5t 14%2] o] HI1E|o] QIth(The Korean Society of Plant
Pathology, 2024). $t#H F3latol A= 33} 719, WS EF 5
TheFRE o] FAdo] 'TAStaL JIA|L, o9} %:L%E’l Hpo|2AHg
of] Tt A= v v EE Aotk A, w|=9] ofg] o
A AT FHTE AR F FAo] e e} 2y
UE ATk A gk A1 E 9 -.Tﬂoﬂlﬂ Badnavirus fici (FBV-1)7}

27 A& 30tk Laney 5, 2012). 2 FoRUHE = vl5oll A
FBV-10] B3lu}o] Ao &2 E-sl-gcﬂ Aol o 2 o] 753t

= PR 9, AoRAuoF AElA dEEnal
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B 315 ch(Preising 5, 2021). ICTV (International Committee
on Taxonomy of Viruses)ol| A= 202239 Fig badnavirus 12
Badnavirus fici (FBV-1; famaily Caulimoviriae; genus Badnavi-
rus)2 FOJSIHTHICTY, 2024). =] F3}atfut-5of| 4 FBV-19)
el disfire &eX Bt glom, 20249 S A A=
oA AR Fafaut A=A ElE S 2710014 FBV-10] A&
Elo] AR 2 37] 23

2 AFoM= =W rlEaE S FBV-12] = &
A AR Fsl7| Yete] Faht F=AH] 67 Al e
o B AN, B BT R AT, AlFEEAR = A
EZA D AFA] AR A F 6270 F3k) F7F 5ol gk =
AHE AAlSEIT Fakauol g HholHAE HAEl]
25}t polymerase chain reaction (PCR) £4-& &85}t
Reverse transcription (RT)-PCR At A1A|5}e] FBV-19] 73
e 9 vlol2| 29 &5 2ASIALA} 5H3iT) 0] F5to]
= 7ot aholg| A R A4hS QR V|2 AR R S5
A} SFATE

A2 W

DSl LS AR AT, Tokmhtre] sholels el Al
2 24151 $15tol, Qloll mAola S4Bt 2L o4 F4
2 ek o) B PR 9 AR 8282 AskachFg. 1.
FAHCZ 2024 1Y g G- 24 3174 F3k 574
9] Masui Dauphine ZZ0j4 3149 A 822 JYHst5 o, Z
< 3 120 AFEEAX = AHEA] 571 7312 F7ko) A
Masui Dauphine &&ol4 5] Al25 AU, AF5
HAR| = A=A 17] 731 571e] Masui Dauphine &3]

A 172) A RE ARIFHOR, M A 1) 57he] Masui
Dauphine E04 142] A2 Ak, A 24T 27)
2513} =719] Bordissot negra RIMADA &£0]| 4 28-S A7
stlom, e WYl 271 5712 Masui Dauphine &3] A4
27 9] N &E ARG 202500 AFA] 17F 1740 A
33E AR, AHAZA] 17} 87404 247& AFSHA
o, A& AFA| 71720 A 38 S A FsHTE

Ol

SR AIZ LY oo 4 EE Hiol
2] gl Hho|2j 20 B-g A TS| 9ishe] 202420254 5
7hEA SolA AR A= 8279 7HE Al2E A& con-
ventional PCR (cPCR) ¥ RT-PCR &A1& =345} 9ith F3lah 2
A AlE 8282 7iE A= Adstilen, 4 AdEE 74
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AEE]7] 2 12,000 rpmoflA] 587 AR, A<
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Fig. 1. Viral symptoms of Ficus carica. Samples are collected from asymptomatic or symptomatic individuals. (A-D) Typical appearance of
asymptomatic samples. (E-L) Various appearance of symptomatic samples.
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Table 1. List of primers used in cPCR, RT-PCR for Badnavirus fici

Virus Primers Primer sequences (5’-3’) Amplified product (bp) Reference
FBV-1 1094F ACCAGACGGAGGGAAGAAAT 474 Latinovi¢ et al. (2019)
1567R TCCTTGCCATCGGTTATCTC

cPCR, conventional polymerase chain reaction; RT-PCR, reverse transcription-polymerase chain reaction.

A AHE AR CH, 4474 9] A= dfsl] cPCR A&

cPCR A €)%t HF-&-98-S HS Prime taq premix (Genet
Bio, Daejeon, Korea) 10 pl, Z14] DNA 1 pl, =gk W SpgF i
ahole] 7+ 1 ul (10 pmol/l, Z54 7 plek Egkale] 20 iz
ZA|5}9.0m, PCR T 0 2 94°Col| 4] 105, 94°Col| A 3029}
56°Co| Al 30 & 72°Coj|A] 3025 353] HHESar 72°Co|| A

=2 A5tk

RT-PCR Zet2 ¢J3ot H-8-98-2 SuprimeScript RT-PCR Pre-
mix 2X (Genet Bio) 10 pl, A RNA 1 pl, A3 9 oJukgF i
ahols] ZH1 pl (10 pmol/l), E54 7 pleh Egkale] 20 pl= =
ATt 2ARE BHS-HS FAAMRT) T 0 2 42°Col| A 60+
2l 95°Cof| 4] 1587+ 2|2]51 o1, PCR 114 0. & 94°Co| 4] 45%,
55°Co| A 18, 72°Co|A] 122 353 vHE5)ar 72°Cof|A] 587t
Aejshic

0]% E-Gel™ Power Snap PLUS Electrophoresis System
(Thermo Fisher Scientific Inc., Seoul, Korea)S AF-8-5}4] PCR
HHSAHE -2 Sholslalnh

HO|HA H7|IME 2M. PCRE Aho & AZE FBV-1
2 A% $I5te] PR 35 AHE] that A7149 B4 A
AlSE3ATt 20241 A F 3 Fokt A= 1479 9] cPCR BHSAHE
¥} 20259 AHF T ot} A= 3072 PCRHH-SAMES R
Z 44739 tgt ¥714 <Y E4-8 Macrogen (Daejeon, Korea)
off 2=ttt olof| tisl F714Es 27g3H%om, National
Center for Biotechnology Information (NCBI) Basic Local
Alignment Search Tool for Nucleotide sequences (BLASTn)E
olg3to] ABAS BAskr

RT-PCR Ato 2 HEH FBV-1S AS317] 18] PCR F=
AFE o] tigh 9714E B AL ATk 2024183 2025
A2 FSR A2 8249 RT-PCR WH-5-AHZ 3, Table 2
A AR B2 o] £ AR 4780 Tt A7]ME B
S Macrogeno] ¢|g]ste] Q7| FE ZAAs}¢ch cPCR Y

X

T-PCRZ Z24H H7| MGl thsf, NCBI BLASTn ©]-8-3}9]

strap 149 Maximum Likelihood £ W1} Kimura 2-pa-
rameter model-& &-&3}3itt o]¥ Aol 4] ShE G714 E
5 55" ALS A 175 (Table 2 3=2)3} NCBIoJ A A}
3HFBV-1 438 9] 971 4%0] the] Sl uAS EAsl Ak

2 1

HOIZ{A cPCR ZIEH Zmk o) FohahR] FBV-19] 7
9 o528 ZA3] 9J5tol YT AR 44%0] theto] PCR
B UAISHTE WS §15ko] F Solal Lefo]u] FBV-1
(1094F/1567R) & AH§-515iek. 55 8 CPCRAHES] 2171995 2

3} 444 BE FUF 77)9) SE LB HAY 5 YUk

HO|2{A RT-PCR It Za}p. =] £3}bi}5o] FBV-19]
T 2 54 RS A 95| 20249 AT Al®
527 0f| tsto] RT-PCR AAIBHITE XehS 9l5te] & 5ol4
zato]m FBV-1 (1094F/1567R) S A}-£-81th ZZ 5 PCR A
9 A719F 22 20249 A3 527 BF FU 2719
T EAES 1T 5= AU THFigs. 2, 3).

20254 F5H A= 30730]| gj5te] RT-PCR L cPCRE AlA|5}
Ak AD-S 9t} F Eo|2 Zalo|w FBV-1 (1094F/1567R)
S AT &9 PCR AHES] #7195 23, 20259 A
e 308 BF 5Yg 2719 FF AES 1T 4= A

(Figs. 4, 5).

F3[LIF HE HIO[2{A FBV-1 HE X MY 2. PR
A0 2 12 HlolHAE AEsh ] Slste] Table 24 Aol
A EejE A2 A7IMES ARtk 28 d71IMES
u)=Fo]| 4 B 1% CA 37 P2 gene E2]52(JN050882) & o]Ztoj| A
B 115 F15 22)2(KT809303) 1} 100%9] -2 9 Efo]= A
45 Ut B3t 5 AR SEEE F7IAES Al
2QJ5}aL MEGA 7 3 2 1389] maximum likelihood methodo]] 2]
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Table 2. Cultivars, avaliability of facilities, FBV-1 presence, symptom of Ficus carica samples from Yeongam-gun, Seogwipo-si, Jeju-si,
Shinan-gun, Goseong-gun, Miryang-si in 2024 and Seogwipo-si, Jeju-si, Gyeongju-si in 2025

PCR/sequencing/FBV-1

No- (Do foraas Cultivar of factier presence Symptom
cPCR RT-PCR
1 24YAFi01 Masui Dauphine + + -
2 24YAFi02 Masui Dauphine - +/+/+ + -
3 24YAFi03 Masui Dauphine - +/+/+ + -
4 24YAFi04 Masui Dauphine + +/+/+ + -
5 24YAFi05 Masui Dauphine - +/+/+ -
6 24YAFi06 Masui Dauphine - +/+/+ -
7 24YAFi07 Masui Dauphine - + +
8 24YAFi08 Masui Dauphine - +/+/+ + -
9 24YAFi09 Masui Dauphine - + -
10 24YAFi10 Masui Dauphine + +/+/+ + -
1 24YAFi11 Masui Dauphine - + -
12 24YAFi12 Masui Dauphine - + -
13 24YAFi13 Masui Dauphine - + -
14 24YAFi14 Masui Dauphine - + -
15 24YAFi15 Masui Dauphine - +/+/+ + -
16 24YAFi16 Masui Dauphine - + -
17 24YAFi17 Masui Dauphine - + -
18 24YAFi18 Masui Dauphine - +/+/+ + -
19 24YAFi19 Masui Dauphine - + -
20 24YAFi20 Masui Dauphine - + -
21 24YAFi21 Masui Dauphine - +/+/+ +/+/+ -
22 24YAFi22 Masui Dauphine - +/+/+ -
23 24YAFi23 Masui Dauphine - + -
24 24YAFi24 Masui Dauphine + + -
25 24YAFi25 Masui Dauphine - + -
26 24YAFi26 Banane - +/+/+ + -
27 24YAFi27 Masui Dauphine - +/+/+ +/+/+ -
28 24YAFi28 Masui Dauphine - + -
29 24YAFi29 Masui Dauphine - + -
30 24YAFi30 Banane - + -
31 24YAFi31 Banane - + -
32 24SGPFi01 Masui Dauphine - + -
33 24SGPFi02 Masui Dauphine - + -
34 24SGPFi03 Masui Dauphine - + +
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Table 2. Continued
o PCR/sequencing/FBV-1
No- (D02 foraas Cultivar of factier presence Symptom
cPCR RT-PCR
35 24SGPFio4 Masui Dauphine - + -
36 24SGPFi05 Masui Dauphine - +/+/+ -
37 24JJFi01 Masui Dauphine - +/+/+ -
38 24JJFi02 Masui Dauphine - +/+/+ +/+/+ -
39 24)JFi03 Masui Dauphine - +/+/+ -
40 24JJFi04 Masui Dauphine - +/+/+ + -
41 24)JFi05 Masui Dauphine + + -
42 24])JFi0o6 Masui Dauphine - + -
43 24])JFi07 Masui Dauphine - + -
44 24JJFi0o8 Masui Dauphine - +/+/+ + -
45 24JJFi09 Masui Dauphine - +/+/+ -
46 24JJFi10 Masui Dauphine - +/+/+ -
47 24JJFi11 Masui Dauphine - +/+/+ +/+/+ -
48 24SAFi01 Masui Dauphine + +/+/+ -
49 24GSGNFi01 Bordissot negra RIMADA + +/+/+ +
50  24GSGNFi02 Unknown + +/+/+ +
51 24MYFi01 Masui Dauphine + +/+/+ -
52 24MYFi02 Masui Dauphine + +/+/+ +
53 25SGPFi01-1 Unknown - +/+/+ +/+/+ -
54 25SGPFi01-2 Unknown - +/+/+ +/+/+ -
55 25SGPFi01-3 Unknown - +/+/+ +/+/+ -
56 25SGPFi02-1 Unknown - +/+/+ +/+/+ -
57 25SGPFi02-2 Unknown - +/+/+ +/+/+ -
58 25SGPFi02-3 Unknown - +/+/+ +/+/+ -
59 25SGPFi03-1 Unknown - +/+/+ +/+/+ -
60 25SGPFi03-2 Unknown - +/+/+ +/+/+ -
61 25SGPFi03-3 Unknown - +/+/+ +/+/+ -
62 25SGPFi04-1 Unknown - +/+/+ +/+/+ -
63 25SGPFi04-2 Unknown - +/+/+ +/+/+ -
64 25SGPFi04-3 Unknown - +/+/+ +/+/+ -
65 25SGPFi05-1 Unknown - +/+/+ +/+/+ -
66 25SGPFi05-2 Unknown - +/+/+ +/+/+ -
67 25SGPFi05-3 Unknown - ++/+ +/+/+ -
68 25SGPFi06-1 Unknown - +/+/+ +/+/+ -
69 25SGPFi06-2 Unknown - +/+/+ +/+/+ -
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Table 2. Continued
L PCR/sequencing/FBV-1
No-  (oToaa  foracas Cultivar o facities presence Symptom
cPCR RT-PCR
70 25SGPFi06-3 Unknown - +/+/+ +/+/+ -
71 25SGPFi07-1 Unknown - ++/+ +/+/+ -
72 25SGPFi07-2 Unknown - ++/+ ++/+ -
73 25SGPFi07-3 Unknown - +/+/+ +/+/+ -
74 25SGPFi08-1 Unknown - +/+/+ +/+/+ -
75 25SGPFi08-2 Unknown - +/+/+ +/+/+ -
76 25SGPFi08-3 Unknown - +/+/+ +/+/+ -
77 25JJFi01-1 Unknown - +/+/+ +/+/+ -
78 25JJFi01-2 Unknown - +/+/+ +/+/+ -
79 25JJFi01-3 Unknown - +/+/+ +/+/+ -
80 25GJGBFi01-1 Unknown - +/+/+ +/+/+ -
81 25GJGBFi01-2 Unknown - +/+/+ +/+/+ -
82 25GJGBFi01-3 Unknown - +/+/+ +/+/+ -

FBV-1, Badnavirus fici; PCR, polymerase chain reaction; cPCR, conventional polymerase chain reaction; RT-PCR, reverse transcription-
polymerase chain reaction; YAFi, Yeongam-gun (Jeollanam-do); SGPFi, Seogwipo-si (Jeju-do); JJFi, Jeju-si (Jeju-do); SAFi, Shinan-gun
(Jeollanam-do); GSGNFi, Goseong-gun (Gyeongsangnam-do); MYFi, Miryang-si (Gyeongsangnam-do); GJGBFi, Gyeongju-si (Gyeong-
sangbuk-do).
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Fig. 2. Badnavirus fici (FBV-1) detection using the FBV-1 specific primer sets for reverse transcription-polymerase chain reaction (RT-PCR) in
2024. Agarose gel electrophoresis of RT-PCR form fig tree using the specific primer sets of FBV-1. FBV-1 isolated (A) Yeongam-gun, (B)
Seogwipo-si, Jeju-si, (C) Sinana-gun, and (D) Goseong-gun, Miryang-si. M: size marker (100 bp DNA ladder).
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24YAFIO2 24YAFIOZ 24YAFIO4 Z24VAFIOR 24YAFI10 24YAFI1S 24YAFI18 24YAFi21
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24YAFi26 24YAFI2T 24MFi02 241Fi04 240F08 240Fi11 Nega

ATA DD e

Fig. 3. Badnavirus fici (FBV-1) detection using the FBV-1 specific primer sets for conventional polymerase chain reaction (cPCR) in 2024.
Agarose gel electrophoresis of cPCR form fig tree using the specific primer sets of FBV-1. FBV-1 isolated Yeongam-gun and Jeju-si. M: size
marker (100 bp DNA ladder).
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Fig. 4. Badnavirus fici (FBV-1) detection using the FBV-1 specific primer sets for conventional polymerase chain reaction (cPCR) in 2025.

Agarose gel electrophoresis of cPCR form fig tree using the specific primer sets of FBV-1. FBV-1 isolated (A) Seogwipo-si and (B) Gyeongju-si.
M: size marker (100 bp DNA ladder).
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A = ddE = AS FUsHTHFig. 6). B RT-PCROJA TR SF AhES Selstdien, o] & A

iz o= AAT FF A= 478 EFollA] FBV-13} AF



408 Research in Plant Disease Vol. 31 No. 4

M

474 bp —p

255G 255G 255G 255G 255G 255G 255G 255G 255G 255G 255G 255G
M PFiO4- PFiO4- PFi04- PFiOS- PFi0S- PFi05- PFi06- PFi06- PFi06- PFiO7- PFiO7- PFiO7-
1 2 E 1 2 3 1 2 3 1 2 3

pu—

474bp ——pp

25SGPFi 25SGPFi 25SGPFi 25SGPFi 25SGPFi 25SGPFi 25SGPFi 25SGPFi 25SGPFi 25JJFi01 25JJFi01 25JJFi01
01-1 01-2 01-3 02-1 02- 03- 03-2 03-3 -1 -2 -3

Posi

255G 25GJG 25GJG 25GJG
i08-  PFiO8- BFiO1- BFiO1- BFiO1-
2 3 1 2 E

—
Y WD WD WD D WD WD e D S s s .-

Fig. 5. Badnavirus fici (FBV-1) detection using the FBV-1 specific primer sets for reverse transcription-polymerase chain reaction (RT-PCR) in
2025. Agarose gel electrophoresis of RT-PCR form fig tree using the specific primer sets of FBV-1. FBV-1 isolated Seogwipo-si and Gyeongju-

si. M: size marker (100 bp DNA ladder).
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Fig. 6. Phylogenetic analysis based on the nucleotide sequences of
the movement protein generated using Maximum-likelihood
method by MEGA 7 and bootstrap values on the branches repre-
sent the percentages out of 1,000 bootstrap replicates program.
The Korean isolates are bolded and underlined.
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