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A Genetic Marker Associated with Resistance to
Lymphocystis Disease in the Olive Flounder,
Paralichthys olivaceus

Jung-Ha KANG*, Bo-Hae NAM, Hyon-Sob HAN and Sang-Jun LEE
Biotechnology Research Institute, NFRDI, Gijang, Busan 619-902, Korea

We identified a microsatellite marker, Polil21 TUF, which appears to be significantly linked (P<0.001)
with a lymphocystis disease virus (LCDV)-resistance gene in the olive flounder, Paralichthys olivaceus.
The olive flounder is an economically important food fish, that is widely cultured in Korea, Japan, and
China. Lymphocystis disease has spread in these countries and has seriously reduced the economic value
of the fish. LCDV causes lymphocystis cells (LC) to form on the body surface, fins, gills, mouth, and
intestine. Fish with LC lose commercial value due to their deformed appearance. The identified microsatellite
marker can be used as a candidate locus for marker-assisted selection (MAS) in order to enhance the
efficiency of selection for LCDV resistance in the olive flounder.
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F, 54 g4 A9 273 A= 84 markerE 2=
Zlo] #zio] Art. o]n] ¥}3]Z Poli9-8TUF marker?} LCDV-
WA BT AiF fFAARE 147 MO E RS #o
e 232 {4219} Poli9-8TUF H- A A} markerb= A3
A7} &l 2}0}'8]-021 & linkage groupdll = G2 {4
2} vkA Polil2ITUF B A& o] gle d<j9 vﬂx} ulA
Polil30TUF S tH*R_i LCDV g 3 2 Fuat Ay I
oA A E vwsly A AR A= A2
markerS ZASIH T}

_T‘

=2]

=]
| =

*HF

M= 2
Asiof

Aol A8 WA $elue} golg 72EeIA LD ol
2 Aole] A=gu)E AEste] ST BAste] A
AREEFATE AU A=2e] Foll Lo7 A E A 9A
Holg, ot BRE FASHA ¥ dAE A=
T3] AESIA T} (Table 1). BEEH A= 1| genomic
DNA &8 $8}9 TNES-urea bufferd] A&3s & Pro-K &

TE=
phenol %% (Asahida et al., 1996)°l 2ja &2ttt
N ZICH

2 5E LCDV

=

=

7t

X LCDV Ene SKXtof| o5t 2
WA A% L A=gn) 1o Tk 23



A X lymphocystis WFo] 212 A WA F- A 2} marker 129

Table 1. The number of sampled fish and LCDV infected fish in various olive flounder farms

. Fish Fish Infected fish LCDV-free
Fish Farm Total with LC without LC with LCDV fish
KS 57 31 26 24 2
SS 52 31 21 21 0
KM 18 8 10 10 0
DA 33 15 18 13 5-
HS 99 60 39 37 2
KK 41 31 10 10 0
JJ 159 75 84 74 10
Total 457 250 207 188 19
Wild fish 31 0 31 0 31
E &4 Eg3ta vlo]#d X DNAE FZAA LCDV AA| marker 400HD ROXE ©]&€3}a GeneScan @ Genotyper
A71XE sHS F3l 7129 LCDV F3A & vlnst Ao software®l] 23l Z} markeroll A 2] allele sizes A& 3} 7}A
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W 3 o = : : (e} = = = -
k2] 72- Ha# FAx T-NIF/NLI interacting factor f+HALE LCDV Elwma SHMAL| o5t 2ZFAJ|A Ty
Mg ste} LCDVE A&3HA g 5 Ae FrAA marker®

Al WA7H LeDvel A EA g 2AbskaT.
A1 F NIF/NLI interacting factor -2 A sequence= forward
primer 5'-gATTCg CCATCAAAAggTTg-3'$}t reverse primer
5'-TeTCATCAACgATgCTTTgC-3'C. & 0.5-1 kb Alo]o] ==
2 7 U=E AFsAT

HX| LCDV WA |& X} screening

Fuji et al. (2006)= LCDV-WA #& QTL®] linkage group
15 o A Rudtc) 2 AT M= linkage group 1590
e F70 9 marker (Polil2I TUFS} Poli9-§TUF)SF 19| th&
A7l Ae Qoo MS marker Polil30TUFS A€ 3}a]
Ztz}e] marker®t LCDV W23 LCDV BT oz 724
random FHEM JNAEL genotypingdl T alicle
frequency S TAFSIH T F w9 §-34 o] GENEPOP
(Raymond and Rousset 1995) Z 238 AME-3to] F2lA
A5E skt
Polii21TUF sequence:

Forward primer 5'-ACTgCATgCATAACCAACAgTgTgT-3'

Reverse primer 5'-ggCTgAATTATTTggAgCAgAAggT-3'
Poli9-8TUF sequence:

Forward primer 5-gAgAgACAgAAggTCgTCAACggTA-3'

Reverse primer 5-ACAAAgACCACgATgCAAAgTgAC-3'
Poli130TUF sequence:

Forward primer 5'-gCggTgAggACTTTATTTCTggACT-3'

Reverse primer 5-gTggTACTgCAgAAAAgCgACTgTT-3'

Genotyping AA|

Microsatellite DNA ] di-nucleotide repeatd] w& o}-&
(polymorphism). 22 T3l genotype pattern®] ZALHH o &
B8 93] ABI 3100 sequencerl| 4] GeneScan Size standard

H¢to g geld LeDV A oA LCDV AW #HHE &
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o]8-8 4= . o)/de] Aol wr= T single PCRY
&) Lchvel 79 E /RA 9 freeSt A E Bol3HA AT
4 AR o™ Fig. 1949} Zo] FAMNA 1 SRA oA
LCDV Hlo]g2 AR e i} vlo]#]X {14 BEA59
Apo]2 Q1% PCR AHEFo| Ao)7l AeS & & AR
Y AHEE7F0 A LeDV ARo] My ARSAAE i
e dlojg 2o & A AA F 4.19% (F 4577+
% 199t2)ell siB3h= ANAET LCDV-free2 WHo] o2
Hol 49 71 A2E 23 A& 7HeAdS AAMRTH

HX| LCDV-LHA |2 F&A marker2| genotyping

AP 542 oA E 891817] A3 microsatellite DNA
marker Polil121TUF, Poli9-8TUF, Polil30TUFE tjio=
genotyping AA13ke] LCDV-WHA 2 LCDV-2 Juo =
U9 allele frequencys Bl (Fig. 2). A A marker
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Fig. 1. Detection of LCDV from infected and uninfected olive flounder by PCR using a NIF/NIL interacting factor gene
primer. Lane 1-5, fish samples with LC; lane 6-15, fish samples without LC.
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Fig. 2. Allele frequency of LCDV-resistance candidate markers. White bar, fishes with LC. Gray bar, fishes without LC.
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Poli9-8TUFQ! 73-5- 770 allelec] SAI3kaL 1313 F Azt
allele frequecny= Y5312 ¥ Poli130TUF <1 A= 127)
o allele® EEHWA F ek 2ol B gk 12t
Polil21TUF Q1 739 &AekaL Q= 17709 allele 5 113 allele
o] ooz LDV Al e HEe EAsk 313l
o (p<0.0001) F HAHE FoHoz FT - UG-

g2 Je §F34 gF A 28t Polil21 TUF
locuso A1 9] allele M1=E FAFSE H 1o 2]31H 113 allele
HEd A 93 A9 B 00650103 FY HA
Al B4 01128 Hehi T A F D oA
2ol 7} le-o] YJERY At} (Kang et al, 2006). ©JAH &, £
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0.280]2te ¥ RIS Yehlz N5 dut GAg s
HAZ ZolE veha Y& &+ AT
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