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Prevalence of infection and genetic analysis of duck
circovirus in Jeonbuk province
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Duck circovirus (DuCV) has been recognized as a contagious immunosuppressive virus affecting many
duck species worldwide. To determine the prevalence of DuCV infection in ducks, we investigated 104
samples collected from 50 duck farms in Jeonbuk province with the polymerase chain reaction (PCR).
Among collected samples, 40 (38.5%) were positive for DuCV. The prevalence of DuCV PCR-positive
samples increased with age. Genomic sequences of 15 DuCV strains were determined and compared
with previously available DuCV sequences in public databases. Phylogenetic analysis revealed that all

strains were clustered into DuCV-1 group.
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Duck circovirus (DuCV)+= Circoviridae I}2] Circovirus

O 2 single-stranded, non-enveloped DNA virus©|t}.
DuCvV: 2k 1.99 kbe] 22 slo]E| AR 37]2] open
reading frames (ORF)?l ORFI, ORF2, ORF3& A&
o] Il ORF1 (rep gene) viral strando] $|2]3}o]
Hio]gA EAof Hofsh= TS %@fﬂﬁ}ﬂ ORF2
(cap gene)> Refsd gko Q1A|8hH <3 HARRS
of Tojsh= AR} vio]] 2 FThul QL cap-
sid proteing ¢ QQ}??H:} ORF3& A7RAME EHEo
ofshs IS F23}ske, ORF19] tf-5- 7heof
A28k Q) E}(Hattermann =, 2003; Liu %, 2010;
Xiang 5, 2012). ©] Hfo]#{ A= capsid geneX} genomic
sequences= EU = DuCV-1, DuCV-2¢l 2715 9] gen-
otype 2.2 o HtWang 5, 2011; Zhang 5, 2013).
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DuCV+i= 200349 SdollA 552t d7f F&9 €
o] /\"‘E]"f Xiiﬂzi’— Holx= 63% 9 208 mulard
duckoﬂ A A& B E lth(Hattermann %, 2003). 1

F7H, EPO]Q u]=t, =t 5-of 4] muscovy, mule,
pekln duckof A HHET7E QlYloen, fEuThe
2013 o] DuCVe 4dHijo] X 1% I ch(Fringuelli 5,
2005; Chen -5, 2006; Banda 5, 2007; Zhang &, 2009,
Cha %, 2013). DuCV #gZ2S 79 &AM 474
4, AFuE 5& SHow oy AxTo e 5
of G ol %ol wel ojalo] polati, 1o
e Algolit volels S Bl Wy B
Holl olsto] Aol A=E Hohr7Ivta HilE
1thSoike 5, 2004; Xiang 5, 2012). o] &3t HY
Al78 9 %‘é% DuCVel sl S45 HolA|
2eloA % T Aol elel & o Aol
AoR walA glon], ok oel Agle] Yay
et A AAH wlslE & & 9l

2003 DuCVe] A Hil o]% QoA &7t &

d

o rr rfr 12 Kl

ox 32 &S
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2015 AZE= A H9o 7IEAHEYEHYHFALR
o= H 1557F 6941 @ AT o= 3557} 354,
% 50%57F 10472 ARE * 548}01 Aol Z5ta
o AAR ARE 2E)9) 7L WH 4718 o o
ou AgauulEgalel ARt 47 e

Aol AFsko] AFL UL,

PCR ZA}

DuCV rep gene?| ZEof A3t primer= forward
primer (5'-CGGCGCTTGTACTCCGTACTC-3")¢} reverse
primer (5-CCCGCGTGGTTTGTAATACTTG-3"'& Fu
5(2008)F FUsHA @Akl PCRE thait 2o
et Alge 229 1t WA 475 ot PBS
5 ARgolo] - 2SKSE & viral gene spin viral DNA/RNA
extraction kit (iNtRON)S ©]-&3}o] DNAE =319
t}. 71 % nucleotides 3 uLe} Z} primer 1 uLE PCR
premix (Maxime PCR Premix, iNtRON)o|| 2] 7}5}o] %
7] denaturation 94°Coj| 4] 53 3 94°Co|| 4] 45%, 57°C
oA 45%, 7°ColH 6029] Afo]2S 353 kel
&, 72°ColA 6% ©f WMSAZTh PRS Saat ¥
ethidium bromide (0.5 pg/mL)7} &H8-% 1% agarose
gelo| Al A7 95 AARE & AHdE RASH
620 bp 5°] band®| FZ {55 AT

A
A1)

H7IME

HI

A7IME 42 rep geneolAl FEH 620 bpo]
PCR AAAES HASE & cosmo genetech DNA se-
quencing service (Cosmo, Korea)Z o]-&3}o] oF}sfo
2 BAstgnt B3 4R g7)A 9L National

Center for Biotechnology Information (NCBI) U|E =
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A 9] BLAST A5 o]-gsto] fAMY ES 5t
ek o] dAtolA BluE DuCV FAAELS F 19572
theat 7} 17012011 (KC460528), GX1105 (JX241045),
D11-JW-002 (JQ740361), DI11-JW-022 (KC851810),
DI2-KD-001 (KC851817), DI2-KD-027 (KC851820),
D12-MR-020 (KC851822), DuCV (AY228555), MH25
(EF451157), FIZZ302 (GQ334371), FujianZQ300 (GQ-
423740), DU092 (HM162346), DU104 (HMI162353),
TC2/2002 (DQ166836), TC3/2002 (DQ166837), WF0802
(GU131341), FJ0701 (GQ868757), FIFQ312 (GQ423745),
FIFQ315 (GQ423744). 714 E 243} 59732 Mul-
tilian¥} Clustal W Q4HS o] &3le] t}=A4Y 3190
), phylogenetic treex= MEGA version 62 ©]-835}¢]
neighbor-joining (NJ) methodS F3|| rep gene?] =
2 BA5g e 28 Ae P2 P distance method
E 0| 831921 bootstrap values= 1,0003] resam-

plinge &3l F7Isl .

PCR ZAt A}

FAAA AT A EEYEHAAR 27 H 15
7t F 1257H80.0%) 0l A FALE FAFE|RLAL, Al
f—i‘ﬂéi% 6971 F 197(27.5%)°1 A FdES Ve
WAzZER o o7 = 35%710] A& 357 F 217
(60-0%)01]*1 FAE Uedith 2ot Fgts) B
5057k et AARE 315 7H62.0%)0014 FdS
UehH e, AAAE 1047 2 407(38.5%)0l| A &
o] A=E Aoz ZAEQITHTable 1). deo] u
otEl 9449 AR Tt AHEH THES 2AGE A
I} 35 v|gtke] @ o= 567 & 1771(30.4%), 3~6
T 2570 5 107(40.0%), 67 o]/4+e] F7to A= 13
A ZF 971(69.2%)0] g2l AutE H I rHTable 2).

S

3

Table 1. Duck circovirus positive rates and differences by sources

No. of positive (%)

Sources
Farms Samples
Specimens from disease 80.0 (12/15) 27.5 (19/69)
monitoring project
Specimens from disease 60.0 (21/35) 60.0 (21/35)
diagnostic service
Total 66.0 (33/50) 38.5 (40/104)
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rep gene FI|ME 24

FA AR Z 1552 DuCV geneo| A g7) 4
AsFAthTable 3). A71AE 24 5 4
g A et 97.8~100% 5Y9S UErd itk
(Table 4). E3} JBK1601, JBK16147}+ JBB1602, JBB1606
7} JBG1609} JBI1613%= 100%2] AHEAS Uehf gl
t}. E3] JBB1602%} JBB1606 -2 H7fol| A thE
A7loll EelE Aot 2 AddoA E2]H DuCV rep
gene H71A G oMol HEo|A EejE DI2-KD-001
(Cha 5, 2013)9] AF5AS HwFh A7} 98.2~99.6%
o FEHE Bilon MY el &

)

Phylogenetic tree 241

2ol 1579] DuCV %7141 %o] 2J3t phylogenetic
tree s A5 A3} o] Ee|H T DI1-TW-002,
D11-JW-022, D12-KD-001, D12-KD-027, D12-MR-020
o} Z5+o] DUI04, DU929} 22 A 2o] 55}9] 0.0
153 X5 genotype 19 &3l th(Fig. 1).

Table 3. Field isolated of DuCV used in samples

o > T DuCV isolate Regions Age (weeks)
IBJ1604= 99.6% UA|&2 HAom vugt 59 3 1BG1601 Gochang p
27H0] Reloqut AR thE 7S Bark IBBI1602 Buan 6
JBN1603 Namwon 6
JBJ1604 Jeongeup 17
JBJ1605 Jeongeup 5
JBB1606 Buan 6
JBG1607 Gochang 37
Table 2. Prevalence of duck circovirus from tissues of ducks by age JBJ1608 Jeongeup 6
e JBG1609 Gochang 5
Age group (weeks) No. of samples No. of positive (%) 1BG1610 Gochang 4
1~3 56 17 (30.4) JBN1611 Namwon
3~6 25 10 (40.0) JBN1612 Namwon 41
>6 13 9(69.2) JBJ1613 Jeongeup 1
Unknown 10 4 (40.0) JBG1614 Gochang 5
Total 104 40 (38.5) JBG1615 Gochang 5
Table 4, Homology comparison of genetic sequence in isolated samples
Strain 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1
2 99.1
3 99.4 98.5
4 98.3 989 985
5 98.5 983 987 994
6 99.1 100 98.5 989 983
7 99.1 985 996 985 987 985
8 98.5 983 987  99.1 99.3 98.3 98.7
9 98.7 985 989 996 9938 98.5 989 994
10 98 97.8 982 989  99.1 978 982 987 993
11 99.1 98.5 993 985 987 985 99.3 99.1 98.9 982

12 99.3 99.8 987 99.1 98.5 99.1 98.7
13 98.7 985 989 996 998 989 989
14 100 9.1 994 983 98.5 99.1 99.1
15 99.8 989 993 982 983 98.9 98.9

98.5 98.7 98 98.7

99.4 100 99.3 989  98.7

98.5 98.7 98 99.1 99.3 98.7

98.3 98.5 97.8 98.7  99.1 98.5 99.8

Percentages of identity between rep gene fragment sequences. The following sequences were compared: 1. JBG1601, 2. JBB1602, 3. JBN1603, 4.
JBJ1604, 5. JBJ1605, 6. JBB1606, 7. IBG1607, 8. IBJ1608, 9. IBG1609, 10. IBG1610, 11. JBN1611, 12. JBN1612, 13. JBJ1613, 14. IBG1614,

15. IBG1615.
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62 Hate - 7% - 22 - 0jEg
a oo wrh e s3jo]2u Fe| A% DuCV7} 28
st ol AESHE R X 5 Uglom B, Ado] &
JE 48 Gl oS Ao el Ducv7
v A ellA &3k A E AL 9ol Ae] elo] wiw
a 07 3] o] 2o We 22 & 4 Atk U EYEY
| g AAF Ak FAEO] 27.5% WAZHL 60.0%% T
& o008 27 et Zo2 T IHTable 1). o]
as fhEel 98] ARgsrbRch Aol olghElo] WAz
& JBG1509 A oFH 5714 DuCV Zaol o ®HIHsHA Lo

& JBJ1613

25— 4k JBJ1604

£ D12-KD-001

A D11-JwW-022
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Fig. 1. Phylogenetic tree, based on the nucleotide sequences of rep
gene, showing the relationship between 15 DuCVs in this study and
19 DuCVs from other regions of Korea and other countries. (&)
Strains determined in this study; (A\) the Korea strain.
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o9 oy A9e g R DuCVE RARE 4
T} 15.28~81.63%92] dlo] AEEH QT BIE o
H(Jiang 5, 2008; Zhang 5, 2009), =Ujof| A= 21.8%
2 HIEQTHCha 5, 2014). B ZAJAE 1047
F 402014 Felo] Fsle] 38.5%e] FYBL B
gt ol ¥yl o ZAE (Fringuelli 5, 2005) 84%
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S S dehdt, wWeloAs Sgow o
DuCV7} the Awe] o] pete] QiAo et
27h 77k Masioa AmEc i 4t
FoA A= QAT Tk AR LelelAE 100%
FAg 971489 Helesrt Btk 2L
Hol 2|27} 5 afol] AbESto] &akzelo] olRojxs
Aoz sfoteo] ojo] jgt S Awhiele] Fa
Aol ThAl g W .

Z+2. Circoviridae 1}o]| 43}= Chicken anemia virus
(CIAY= ol 428 WelAste dosne 7t
oﬂ/q.‘: HH/\] xq .CL 3}_ = X4X—1'6]— 44-942 o]—j_ gl
cf. ool uls) 2 elolA Relele] peig Aol o
gt Aok &Sk Agolrh DuCV ClAo] v
o Qlakgatol FalshA kA, of Hpoli Ak A
2F 7R B ofeh A o) og ol 7}
5% Awolgt Hiwa ItkLiu &, 2010; Li 5,
2014). QoA e AXY W s7tol ARfstel
EASIR 7] wlgol o] uholeiad] et Q14 W
el 7k 5o welo] apHtn A

AY7IA 9] 2ol gk A+ Ao W=
Y3 vl=o] {35kl Q= = genotype 19 &
off lom, efo]etol A {3kl Qli= F= genotype
20] &ofi%l= AR HilEA QltiWang 5, 2011).
o|® ?85’1—1]04 W 223k DuCV 1559 {34 9
o A3} EF genotype 19] £3k= A
o= 5—/\}5101, 71E ATt A ZeE g=2KCha
5, 2013) & o 2o £351= Ao 7 FHolE Q] o]
Aol AEo|A ZFelE 15579 A4S vlust 23
of A%k 98.2~99.6%9] =2 AsdS Hol &2 AY
of volal7k a4 ST A genoipe
17} genotype 27} 1% HEEo|Qt FRTE o2
Al(Zhang %, 2013) A&z &jof| A= DuCV genotype 1
of 3k fAARS Hlolelast AuHon B
2o Aon aaadd S ST 91
42 Bo) ABA]A Eel® DiCVIE

o]l =1.
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IHE ¥ REA 24 63

oA frashs 22 AL HielgAelo] dSH o
hoRE 020 WeAe] BT DuCVY] X423l
Aol Wolze] 7HA7} x&Hoz Wadt o
At

rhu

2015 AEAY 97 AF&i=7le] DuCV 7
9 Heg DuCVe] idt §AR G714 gS BA
AT} 50571 2 31%7H62.0%)0| A FPoZ
gom, ARHEL 1047 3= 4074(38.5%)A Y
o] A&E1, 27 AH} vl st DuCVel
EE°| $7Ishe 43S 2ok E2E DuCV 155
o] FHAEA At 7o) fHAF A7IA 8 97.8~
100%9] 2 FUAS Yelfilon, AlsE &4 4
7 710l gharel Al welE ok e genotype 19]
&3l Ao R RIE Q)
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