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Revelation of Effective Methods for Detection of Viral Nervous
Necrosis Virus Gene using Polymerase Chain Reaction
in Barfin Flounder, Verasper moseri

Ken-ichi WaATANABE *! and Mamoru YosHMizu *2

Abstract: Detection rate of viral nervous necrosis (VNN) virus gene using polymerase chain
reaction was investigated. Tested specimens were: just hatched larvae, heads of larvae, eye or brain
of juveniles, ovarian fluid and sperm obtained from brood fish. The specimens were mixed with a
10-fold serial dilution of virus solutions prepared from the eyes and brain of the Pacific Cod, Gadus
macrocephalus, affected with VNN. For nucleic acid extraction, a comparison was made between 20-
proteinase K, SDS- proteinase K, acid guanidium phenol chloroform, Isogen, TRIzol, RNA isolation
kit, Catrimox-14, and High Pure Viral Nucleic Acid Kit. Isogen and/or RNA isolation kit showed the
highest detection rate. PTC-200 and PJ 480 thermal cyclers were more effective than the PC-700
model. In comparison of reverse transcriptase, AMV, M-MLV, and Super Script II were tested; r
Taq or Ex Taq was used as the DNA polymerase. Pairing of Super Script and Ex Taq was most

effective. In PCR programs, 3-temperature PCR was more effective than 2-temperature PCR.
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Table 1. Effect of nucleic acid extraction on detection rate of NNV gene

Method of nucleic acid extraction

Sample
Tp*! Sp*? sSp*3 [SO*4 TRI*5 AGPC*6 RIK*7 CT*8 HP*9
Brain 4.0£0.00%10  4.0%0.00 NT*1l  48+050 4.8+050 48050 5.0%0.00 NT 45+0.71
Head 3.0£0.00 ND*12 NT 4.3+0.50 NT 35058 4.5+0.58 NT NT
Eye 3.0£0.00 NT NT 48+050 50+000 48+050 4.8+050 40000 35%0.71
Hatched larvae ~ ND*12 3.8%0.50 NT 48+0.50 4.5%0.58 NT 4.8+0.50 NT NT
Ovarian fluid  3.3+0.25 3.5+0.58 ND*2  50+0.00 45+058 NT 5.0+0.00 ND*122  35+0.71
Sperm 3.8+0.50 3.3£0.50 ND*22  45+058 4.5+0.58 NT 5.0%0.00 ND*B  38+0.50

*1 Tween 20-proteinase K method.
*2 Sodium dodecyl sulfate-proteinase K method.

*3 Sodium dodecyl sulfate-proteinase K method using supernatant of homogenized sample solution for nucleic acid extraction.

*4 Isogen (Nippon gene) method.

*5 TRIzol (Gibco BRL) method.

*6 Acid guanidium phenol chloroform method.

*7 RNA isolation kit (Toyobo) method.

*8 Catrimox-14 (Takara) method.

*9 High Pure Viral Nucleic Acid Kit (Behlinger-Manheim) method.

*10 Mean of -log,, (dilution rate of virus solution which detected the viral specific gene) * S.D.

*11 Not tested.
*12 Not detected in some cases.
*13 Not detected.
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Table 2. Results of experiments on detection rate of NNV gene

*12

; Method of nucleic acid extracti
Exper{mental Thermal cycler Combination of enzyme PCR program Mineral oil cof o andedron
object ISO TRl RK
PCR program*3  PTC-200 (MJ Research) Super Script 1 & Ex Tag  Shuttle** Not use -1.0* -12 -18
Combination of enzyme *6 PTC-200 AMV & r Taq Usual*7 Not use -12  -07 —07
PTC-200 AMV & Ex Taq Usual Not use -1 0 —0.2
PTC-200 M-MLV & r Taq Usual Not use -12 -15 -13
PTC-200 M-MLV & Ex Taq Usual Not use -07 -03 -12
PTC-200 Super Script Il & r Taq Usual Not use -05 —-03 —03
Thermal cycler*8 PTC-200 Super Script I & Ex Taq Usual  Aldrich Chemical Company 0.5 0 —0.5
PC-700 (Astec) Super Script II & Ex Taq Usual Aldrich Chemical Company —0.5 —03 —04
PJ480 (Perkin-Elmer Cetus) Super Script Il & Ex Taq Usual Aldrich Chemical Company 0 0.2 0.1

*1Gee Table 1.

*2 Brain, eye, heads, hatched larvae, ovarian fluid and sperm were used for nucleic acid extraction sample.

*3 Results were compared with usual program.
*4 (95T - 10sec, 60°C —40sec) X 25 cycles.

*5 % (~log,, (examined value of most diluted virus solution that detected the viral specific gene)+ log,, (compared value of most diluted

virus solution that detected the viral specific gene)) /trial number.

*6 Results were compared with combination of enzyme that use Super Script I & Ex Tagq.
*772°C - 10min, 95C - 2min, (95C - 40sec, 55C - 40sec, 72°C - 40sec) x 25 cycles, 72°C - 5min.
*8 Results were compared with PTC-200 that performed without mineral oil.
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