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Qi 54 V0% 9N 9 FAA4E BE, o183 AT AYFIAE HAA 29 oF v 2

ol ATE QF AL AAFHE EAANETEH HHoZE PCR(polymerase chain reaction)o] 7} dubygo =z
AREE AL glow, ol g wElE DNA Wrb ofyE} Ao s FFE DNA A ARS Ths e A
S Zeu. uEbd, g AlRREE DNAY 2 &4 glo] AlEsn HHIA DNAZ FEEE 7€
S5, 53 17t 2 AT A AAE T A2 FHAache 27 A8 o]83le] DNAE FET
T ' 7lEe] HFAH ot}
YT EZSE DNAE FE3t WHORE, T Aldoly ZREENA AMEEE Sl dAlsd 2223
& AMEstE ol E3EE DNA FF o] AWk o ALREHI low, mAXFE AEA AMEHE
DNA FEHE A&t dd. olgd AEze WHe Be dAZ A8 FAAgte] 2e¥u TS o=
5 gAY =ddd e IA ASHER, Aol gl PR g o8 AkE 4
[e)

Z~old &F(phenol/chloroform/isoamyl alcohol)& A3}
& (52 ofolAXERE) A 59 A4S EFst] B

frefsk sy FEELES ARSI EATE vk B, Z
o] A& DNA FEW2 AEAZEE 54 T 533 AloF 52 ol&st= 348t A2 W (Holm, C., D.W. Meeks-
Wagner, W.L. Fangman and D. Bostein. 1986. A rapid, efficient method for isolating DNA from yeast.
Gene. 42;169-173; Lippke, J.A., Strzempko, M.N., Raia, F.F., Simon, S.L. and French, C.K. 1987.
Isolation of intact high-molecular weight DNA by using guanidine isothiocyanate. Applied and
Environmental Microbiology. 53; 2588-2589; Verma, A. and Kwon-Chung, K.J. 1991. Rapid Method to
extract DNA from Cryptococcus neoformans. Jounal of Clinical Microbiology. 29(4); 810-812)°]1}, H|Z=H]
8-S o] &3 )% g W (Cardinali, G., Liti, G. and Martini, A. 2000. Non-radioactive dot-blot DNA
reassociation for unequivocal yeast identification. International journal of systematic and
evolutionary microbiology. 50;931-936) 0.2 M2ZE I3t &, DNAZ} H-2E = 98 o] &3] DNAE w23
= 9AE AR, ey ol g WHE MARRE ] A7l b oF 108 WA AT AR AQ

()

1 %o 2Zalge] Batste] B AlekEw o Al uk ojabe] Alzte] 22%E T BE ©He X w gt}

webd ugel Ang sl s APe wEAHow £a% u AWY db ANE e
ATHLAE A AFLAPBRIE DA FE5E 45 0% Adstn Pudshl 488 + At
de 877t FAeka Qo ool we AR B4 AWGES DME F2T 5 A wEd 1
otx]o] t}h(Banerjee, S.K., Makdisi, W.F., Weston, A.P., Mitchell, S.M. and Campbell, D.R.

Microwave-based = DNA  extraction  from  paraffin-embedded tissue for PCR amplification.
Biotechnology.18;768; Estoup, A., Largiader, C.R., Perrot, E. and Chourrout, D. 1996. Rapid one-tube
DNA extraction for reliable PCR detection of fish polymorphic markers and transgenes. Molecular Marine
Biology and Biotechnology. 5;295-298; Nelson, R.J., Beacham, T.D. and Small, M.P. 1998. Microsatellite
analysis of the population structure of a Vancouver Island sockeye salmon (Oncorhynchus nerka) stock

i

complex using nondenaturing gel electrophoresis. Molecular Marine Biology and Biotechnology. 7;312-
319; Taris, N., Baron, S., Sharbel, T.F., Sauvage, C. and Boudry, P. 2005. A combined microsatelite
multiplexing and boiling DNA extraction method for high throughput parentage analyses in the Pacific
Oyster (Crassostrea gigas). Aquaculture Research. 36;516; Aranishi, F. and Okimoto, T. 2006. A simple
and reliable method for DNA extraction from bivalve mantle. Journal of Applied Genetics. 47;251-254).

Egh, HIdde dgFdEe] AW 553 24 ARE 4R DN FF A7 JAHL e, 598 o
FE Auw AR Axgn, 9, ¥vs, FEYAE, AR, GEFEH DNAE FEsks el ko] dlvt
(Cummings, A.S. and Thorgaard, G.H. 1994. Extraction of DNA from fish blood and sperm. Biotechniques.
17;426; Adcock, G.L., Ram, B. Hauser, Smith, L.P. and Carvalho, G.R. 2000. Screening of DNA
polymorphisms in samples of archived scales from New Zealand snapper. Journal of Fish Biology.
56;1283-1287; Sire, J.Y., Girondot, M. and Babiar, 0. 2000. Marking zebrafish, Danio
rerio(Cyprinidae), using scale regeneration. Journal of Experimental Zoology. 286;297-304; Yue, G.H.
and Orban, L. 2001. Rapid Isolation of DNA from Fresh and Preserved Fish Scales for Polymerase Chain
Reaction. Marine Biotechnology. 3;199-204; Nam, Y.K., Park, J.E., Kim, K.K. and Kim, D.S. 2003. A
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rapid and simple PCR-based method for analysis of transgenic fish using a restricted amount of fin
tissue. Transgenic Research. 12;523-525; Wasko, A.P., Martins, C., Oliveira, C. and Foresti, F. 2003.
Nondestructive genetic sampling in fish. An improved method for DNA extraction from fish fins and
scales. Hereditas. 138;161-165; Aranishi, F. 2006. Single fish egg DNA extraction for PCR
amplification. Conservation Genetics. 7;153-156; Aranishi, F., Okimoto, T. and Ohkubo, M. 2006. A
short-cut DNA extraction from cod caviar. Journal of the science of Food and Agrculture. 86;425-428;
Livia, L., Antonella, P., Hovirag, L., Mauro, N. and Panara, F. 2006. A nondestructive, rapid,
reliable and inexpensive method to sample, store and extract high—quality DNA from fish body mucus and
buccal cells. Molecular Ecology Notes. 6;257-260; Lopera-Barrero, N.M., R.P. Ribeiro, R.N. Sirol, J.A.
Povh, P.C. Gomes, L. Vargas and D.P. Streit Jr. 2006. Genetic diversity in piracanjuba
populations(Brycon orbignyanus) with the RAPD(Random Amplified Polimorphic DNA) markers. Journal
Animal Science. 84;170; Kumar, R., Singh, P.J., Nagpure, N.S., Kushwaha, B., Srivastava, S.K. and
Lakra, W.S. 2007. A non-invasive technique for rapid extraction of DNA from fish scales. Indian jounal
of experimental biology. 45;992-997).

ey, ol#g DNA & WHS 54 Fo 24 ARnt dFA o AbRo] JhestH, avbe] 54 Aleks AL
g8lo . B13lm AdA o] Yo} Axe] N ErF Y gHS X zm Yl EE, o5 Wy F gre B
e AFS AR wZel L8HE ARte]l BS ¥ ol eddew d] DNAY skl dEFds wE
o)
AN

Woage) B §04 0P WH AYFIAERYE Fage] 24 2 ALEWS Aol A%sa
DA w5 @ NS FEFE PG ATFORM, o5 U PR BHE AEYOR FYT & dES

B oage) gE BAe fYFAYBERE PR BH AT F A DS A&T dAdA FEeE P
o AHg Tbsd 24§38 93 2YBS AT Rolt

AFFAAERRE AAG 24 B AES voley AUBAHA, WE(bead) B VA RHELT T
24 g8 AT TolA gt

i

90 WA 100 CTollA vuwd Rfgirs EIAEA7E= A

7oA, vlo]&Ad AHSAAZE NP40(Nonidet P-40; Octylphenoxy polyethoxy ethanol) @ Tween 20©] w}
FdAsta, o5 247t 0.5 WA 9.0 %(v/v) FEE 1:1¢ H&=Z AR $ ok, H=E Ao 1.0 U
50.0 <l ek vl=vh wigbAetan, &F9 Fol 0.5 WA 1.0 %(v/v)e] Yoz ApEE 4= Q. ®=d, 4%
o FolE Tl RalEas K& 50 WA 150 pg/mb FEE AFE3HE Zlo] iR s}

H]-8-2] NP40(Nonidet P-40; Octylphenoxy polyethoxy ethanol) = Tween 20, W]=(bead) %

1:1 |
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2oy wE utgdAe gl 2AES 10 mM Tris-Cl; pH 8.0, 50 mM KC1, 1.5 mM MgCl,, 1.0% NP 40,
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ZH] " (bead beating)dl o] &%+ &
=7b w et AgE 2 ur e

§l_
He b 28ss ARkE Fol7] % Aor, &5 Tl 2
0.5 2

= | = © — v
L Aol 1.0 A 50 m] Aol wigtstar, 53] A7 30 me] H=E Este] Ab&eke= slo] M wbE
s,
oJ7]e A Bl=H|¥ (bead beating)ol& &0, =9 EEl~(vortex) 7|AE o]&3ly HEE 3| AAIAA 37
d HEe] FHoR 22 g AxY T2 By oR st WS oudith. Hl=H "o H=e] s
© 5Ws] AFHA A, 1,400 WA 3,200 rpmel A 5 WA 10 & w9 3 = k. 2 g o] vj=ng
& @3] AaEute] ofzhe] EAMS 7hste] detergent7t AlETel| wEA g3 28-S T 5 AnF H7] A%
A2, 3,200 rpmoll A 30 % o4 FaetedE DNAS] EEH &S i)

O

Bomwe] mE slgabAEe) DN FE 4 9 DN FEE 9Folds v Relaast viEsd, Se
2~ =
N B =

DNAY RNA &2fell wj%- G329l Aoz FHestA AMgH L Sl & Eaa

1 K2 50 WA 150 pg/ml
T2 ARgste Ao] wigEAsta, 100 wg/mb F=7F 7HE vk ser, B odge] w2 DNA FEHOIA e
B aas HEAIAN7IE @A= 90 WA 100 T, #FAsAI= oF 95 T koAl njdfst= Ao o3& 4

B 5 ek,

2 oA S Eelge ol g R @ A AMAse A% SAES sy, ofrjde @
o]l Aoy (Cyprinus carpio), o (Carassius carassius), W71(Silurus asotus), V|F2FA|(Misgurnus
mizolepis), 715o1Fol™ A8 olF(finfish) WAk FA2](Oryzias dancena) 2 %% Ho{(Tetraodon
nigroviridis), 31512 WX (Paralichthys olivaceus), % Z#HIEQ ol2dn|o} Z&A| A7} (Artemia
franciscana), QA5EF(phylum mollusca) ¥ E=7+(class gastropoda)$l 48] (Reishia clavigera), °l7]
Az M(Cella toreuma), BIF2] %5 (Patelloida saccharina lanx), <=¥il's(Turbo coronata coreensis),
W15 (Chlorostoma  lischkei), Y3115 (Chlorostoma  xanthostigma), R Y31%(Omphalius  rusticus
rusticus), NEEF2 3% (Monodonta labio confusa), SN LDE31% (Cantharidus jessoensis), Zil% (Nerita
japonica), Y&l (Cerithidea rhizophorarum), W|E°|il% (Cerithideopsilla cingulata), 7Ril%s(Batillaria
multiformis), W7Vel(Batillaria cumingii), FEFHZL3S5(Nodilittorina radiata), BAFE|(Cratostoma
rorifluum), GZAZARNA %5 (Cantharus cecillii), €Y% (Japeuthria ferrea), ALEFZRTYH 1% (Hima
fratercula fratercula), Z:x3uw}7Wv](Siphonaria sirius), W W8 (Siphonaria Japonica), TF#7+(class
Polyplacophora)®l  <*%-(Acanthopleura japonica), M o}7(prosobranchia)®l FHE(Haliotis discus
hannai), ©)vl#)7}(class Bivalvia)Ql =70 (Scapharca broughtonii), MZ19t(Scpharca subcrenata), AZ7N
(Fulvia mutica), S=(Mactra veneriformis), NZFZM(Saxidomus purpurata), ©}719FA2H(Ruditapes
bruguieri) & dZ £ 4 3, vMEzF= T A HE|U(Dunaliella salina), T2 de HE QL
E}(Dunaliella tertiolecta), HIEZAN 2 S| XNFF(Tetraselmis suecica), W|EHEE Ea=zyE
(Phaeodactylum tricornutum), X8} |2 (Pavova lutheri), ZEAe} 78]~ (Chlorella vulgaris), ©}o]
AAgfo| X2~ Aubd(Isochrysis galbana) 5& d2 = 4 ).
ogl, ¥ o mE 2z {8 AFAE o] INA FEF WHE AFE
A, A5 &8, el dojR DNAS] PR 4 digte] FAH oz A3,
= , dlE ol mYA=vZRE 7tR, A2 A7 °F 0.4 an AR MG 2AS A
Fgi, 2 wyo] Wyl E ofFEEE AqFee B 27 ARV 8 sbeeAR, &, HlE, aEA =g
z= AE AeE A2 AT 7 o] wgAsity, ®=g, 2wyl uwpE DNA

v 59 2 o

FE S A A 2 on 279 oARRE AHG Al H&ete Aol wiEHsit.

AT mA=ejn] 248 0.5%0] F%] HIE=9 100 pg/m¢ FE] @A Eak KE X35 DNA F58&
hEe) oF 100 ¢ Tl HaL 55 T =N 3 & Fok 1 A vt} o, A5 FHe] ass AAH
A7) fsl FH oW Res JPEAl FEEA R Ades @8] FolE F golt He o]gste] ehael
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(2) EEZ%3%(z00 plankton) 2.2
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(3) Al ZF(microalgae) ZH5-E] DNAS FZ3l= upd;
(4) AAFEZHE INAE F=3l= WUy, 291

(5) F717 &= Tl e Bnad oFe] 24 AE2FE INAE FE5= WS AEshslen,
g

(6) =
o A& $44L Brhska Aok,

AA e 1 o] Fo AAME A=nZRE DNA =%

AL upHZ o] g3te] HAH ok 3 cme wit} A (0. dancena)E £3H R 7AAA AHE AR my A =g
nZEE M2 9 0.4 an FE AWM 2AS AFSIT. AHAS ARE 3 2 SHFO 2 3] FAEA
E71E g AAS ¥, 1.5 ml microfuge tube ol ¥t 100 pg/ml =2 ©@ld FIaih KE FEgs)
= E odyo] wE DNA FEE 4E9(10 mM Tris—Cl; pH 8.0, 50 mM  KCI, 1.5 mM MgCly, 1.0 % NP 40, 1.0%
Tween 20. 0.5 % H]Z=) <F 100 p& A5 H7psiglvt. 2 o] 224 &38 4T qH A5 vh3S 98]
55 TR AW 2 874 3 & ¢ 1 A wjdst &, ALoA 30 2 ¢ REH®E F33taL, 55 T

2 A ovjgo] gEE 95 Co ZolA 1 8 B9 3 & vl &2

2
)3 3 ASAS 2L 1.5 ml microfuge tube® 7T},

£ 1& 3w whgel meh, Mol with fAbelel Arejrle] xHozRE PR B FEE FA

DNAE FE3te H8S HoFE Hakoltt.

&3] HHE AME3te] FE¢ DNAZE PCR BBl o]/de] A&=x] o7& 11| 93], A&
FHoko v =AM PRE dsgleh. vk AR e] WAl F44F F cytoskeletal B-actin
2SS Z=ZAZA $ 9 LawEFdeHE  ZgoldW(primer) (0D gb-act FW1 5'-
CAGCTTGTCTCTCGCAGACA-3' /0D gb—act RV1 5'-AGGAAATAGGAGCCTGIGTIG3')S o] &3} om  PCR ¥H&-L& 94 CollA 2
i ok DNAS WAIAIZ|aL, 94 C 20 %, 60 C 20 &, 72 C 20 %9 o= 30 3] WkE AA stk PCR
A2l 4w ol&ste] 1.5% ob7fR s Aollx 7G-S AI F dEsiT

EE, Holgli wrt Alge] Auevle] e taoR sel, ¥ wd wE DN FE§ 3ol
WA HRES 47 0.5 WA 9 WA BES WEA7IL wu 4 kE ¥

al Apxloltt
=20 Hitol, i el DNA &8 hF NS ARSske], with SARZF AEF AEelA AHGE el =g
V] ZRE FE9 DNAE FECE PR B4 & Fdetls Wl o WmdlA g PR el dofd Als &9l
akgitt. ofel whe, ¥ el DNA F& WHos SEF DNAE obF o) glo] PR WS 3T & & A4
=] FAGE & 4 vk B9, 20yl whE DNA 58 5] A Ads vdel B4 B w56
o AHEE Afol® FEE DNAS SR & lgol Selddt

AAd 20 FEEFAES ol2H | oHartemia) 25-E DNA F&

ofZ2gu|o} A AFNN(A. franciscana)E A&t FHFE FAS F EVE AU AASZ 1.5 m
microfuge tube Wlel FHjE 2 o] &3 HHA(AA ] 1A AT AT FU) oF 40 b Fol YJATE. 55
T2 249 &= 874 3 & 5 1 2wt & A200A 30 = &< HgS Fsta, 55 T =
T A 2 2 Fek 2 AF widsklTh. o] % 95 T 2ol 1 & FF 3 Ak Mi¥S ¢hwste] DNAE 23T 4
Ne FHaT.

Sy

B owgel go) WE ALgSle] FHE DZL PR Wl FRE GAo] A olng ] e, A4
g ATHE FHdl o] T 18 rRNA FAA FEHES f¢ Zpoln #(18s 1F 5'-TCGTCTCTTGGTGACTCTGA-
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3'/18s 1R 5'-AAGACCGAGGTCCTATTCCA3' )& ©]-8-7F PCRE 3 3H3lth. PR WH&-2 94 CollA 2 & F<t
A7, 94 C 30 X, 58 T 30 E,72C 30 zo] 7o 30 3] ¥ AAEch. PR AHES o] &30l
1.5% op7t2 2~ AoA A7|gE5 A7 & #2ET)

= 3 & 2ol el wel, FEEdaEsd olEHvolREEH FEF NS FELE PR 24& FIT
719%E ARdoltt. = 3ol M A= AlE7F & e &&f Wyl Fs] whgehstl dagh HA ujgA gt whE
PCR Rb-g Axfolal, Bi= A&l =L7]dl wa} DNA FEo] 7he A &Rl Aafolt}, of7]ol A, v b 1, 2
b AR B SRR AIZEo. R, SEHH AlAbel A 302 7bA] wl <k At PR el ol AR Ae &
T AU, oldl wet, of=HuolRRE FEI DNA FES AT HHY g A NS wjds fs 5 Lo
2 oglEden, 7] dAld 29 L o r v ofEHv|of Ao REH FEI DNAE R 5
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