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The full sequence analysis of 16 different B-actin genes isolated from a single Rivulus
marmoratus was performed. The numbers of isolated 3-actin genes varied from 1764 to 1769.
They showed different amino acid residues at the exon 1 region. We named this new gene R.
marmoratus B-actin 2 gene. Intraspecific variation of R. marmoratus 3-actin 2 gene was also
examined. Major differences of 16 isolated B-actin genes, compared to already reported R.
marmoratus -actin gene (GenBank AF168615), were observed in both deduced amino acid
sequences (1~2%) and intron 2 sequences (4~5%). In this paper, we confirmed the intraspecific
variation of B—actin gene in this species.
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M = (non-muscle type)
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Actin thil a2 M| Lol glolA 7} FRaA = (Vandekerckhove and Weber, 1979). 23] actin Thull
Asl= A 2 4], 7 DNA ¥ ofu]| Al A2 A3} Ao Ex zAAut WMHE T T8z B
Azl wj A HEFo)x Aoz oE A3l (Gallwitz Lo xElle wbm, ¥ 283 actin® ZE 93
and Sures, 1980; Ng and Abelson, 1980). Z ol A & FolA HAFHH MELF, FAHEE, Al EZH (cytosk-
eleton)?] A 3 22 dekdt 71%5e 7HA 3 o
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F| L B-actin 32 MEARE AFTHHom £
s W o] ohekat AEA ds A= R, &
H] 283 actin bl Ae)| el B-actin® =2 SAl=
(similarity)E Jehl 32 t}of3l & (genus)E2] A YA R
7F F5EA B3] v el AlEeAl A FAAE
Aol A7) s o] Fo] X 119) T} (Venkatesh et al.,
1996; Lee, 2000; Lee et al., 2000a, b; Lee and Gye, 2001).
E3] intron 2 3-&¢)| H & sequence variationS o] 83}
o o7 < (genus) levelol Ao BRI} A= T
(Lee and Gye, 2001), 2.7+ Tigriopus japonicusol|A] &
U™ o] (intraspecific variation)el] 3t A1 = 213 = 9]
o} (Kim et al., 2003).
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A BAAES S 2 RS Sl sl F
3 2E2AY a2 A A=) ghch (Lee et al., 1994, 1995,
1998, 1999, 2000c; Park et al., 1994; Kweon et al., 1998).
Aute]gAte] B-actin F5 Aol 3 DNA A& 2000
Jol| W= 937 (Lee, 2000; GenBank AF18615), ¢l 7S
W2 652 of
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2. Genomic DNA®] %, PCR =% ¢ F2Y

ufol$Ate] 7ho2HE] genomic DNAS] FZ2 o]
el wrz= by (Lee et al., 1995)0] whe} 3] = ¢l
°F 100 mge] 7t A& AHZE3le] FZF £9 (100 mM
NaCl, 10 mM Tris-ClI, pH 8.0, 25 mM EDTA, 0.5%
sodium dodecyl sulfate, 100 ug/mL proteinase K, 1 ug/
mL RNase)ol| A #313}3t & 55°C 3}l A] 54t
F WA e Sl FRR2EoR Y
&}z, genomic DNAE= 0.2w2] 10 M ammonium acetate
¢} 0.5u) 9] isopropanol& A 7}3}ed 9,000 rpmel|A] 10
B7F AAEF st 34893 Tr 34% genomic DNA:
70% oetez AA3 F TE £ (10 mM Tris-Cl, pH
8.0, 1mM EDTA)dl| o 4°Cel] H.33}g]t}. B-actin
HAR}e] ZZ2 Eo|Zg]l 5-F(5'-ATG GAT GAT GAA
ATT GCC G-3')3} 3'-R(5'-TTA GAA GCA TTT GCG
GTG-3)2] PCR =Zz}o]H ¢} 5unite] Taq polymerase
(Stratagene)E A}8-3}e] oA E2]% genomic DNA
(1 ng)s F3o= 3fe] PCRE Falidct 2= =7
2 95°C 1%, 53°C 1%, 72°C 28o=2 A 30 cycleS
saatdeh %8 B-actin 442 pCR 2.1 WE
(Invitrogen USA)d| Z=Y3lech AdE Azxs==

< Aoz HME]Q] multicloning site oFZe 9| X]8=
MlSF‘%—l M13R Zzlo|HE o] 83le] 7|AdEE A
3loict. 1‘ I 26 wa} walking primerz 3o o
AN w3 AT 971D B ALF ex-
press automated DNA sequencerZ o] £-3}9]t}.

2elx] DNA 97]49-2 Clustal X (version 1.81)Z o]
231 oA - (multiple aIignment)S}Oﬂ 3, oln] B
% HutolEAle]e] B-actin A A} (GenBank AF168615)
¢} 4=A}2] (Oryzias latipes)2] B-actin f-%*} (GenBank
S74868)°l &t @M dA B e} vl EAF L
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Aute]4=Ate], Rivulus marmoratusel|x] Z2J3 16
Mol B-actin AR 1,764~1,769 bpEA] 7|6 H
18 ArfelgAtelE H]RE 67) o] F (Southern top
mouth minnow, common fat minnow, common carp,
grass carp, medaka, European flounder, fugu)2] B-
actin -4 2Le] Fx¢} A9 Td3s}3 A 9t (Lee and Gye,
2001), exon 1 A|9 9l intron 2 X-¢ol|A] x}o] & YeR
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Fig. 1. The representative -actin gene originated from R. marmoratus individual. The information of exon/intron
structure was obtained from Lee (2000).

o] o]& Aute]FAle] B-actin 2 A2 RSt (Fig. 1). 71&9] Au}e]$At2] B-actin f-d 2} (AF168615)
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52

Fig. 2. Comparison of 18 B-actin amino acid sequences by multiple alignment method. Sixteen B-actin amino acid
sequences were deduced from the DNA sequences of R. marmoratus. The amino acid sequences of R. marmoratus
B-actin (AF168615) was obtained from GenBank database. The deduced amino acids sequences were aligned by
multiple alignment method using Clustal X program. The identical sequences were presented as dot. The primer
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(Fe=z ulAe (Fig. 2). =3k zH2ko] singletoner}e}



Huto|&Al2] B-Actin 2 RHAle] 22Y W Fuf Hol 53

g

é
RRECREER L RRY RS

bactinld - i ' = S

T

499
THED

i

4
§

i

Fig. 3. Comparison of sequence variations in intron 2 region of R. marmoratus B-actin 2 gene. The 16 3-actin 2 DNA
sequences were obtained from this study. The DNA sequence of R. marmoratus -actin (AF168615) was obtained
from GenBank database. After confirmation of the exon and intron information in obtained B-actin genes, only
intron 2 sequences were used in multiple alignment. The identical sequences were presented as dot and the gaps
were presented as dash.



Al
(=]

g
0

Ho

A5 B-actin FA Azl SN EA ] oFAtel
vebste) o] AutolgAte] 7t f45 22 homozygous
ol = E7-sta /WA Wl A ekt

BolFe S oo

B-actin 2 §-A 2} intron 2 ©3¢32] DNA A A=
Aol AHg-¥ HulolEAle] el GenBankel F5¥ A
wlo]&Al2] (AF168615)7Fel] ¢F 4~5% A x| Xlo|&
el slet (Fig. 3). 22y} o2 introno|i} exon F-%-
NME T WHErt ek AubelEAtE]el] le] intron 2
sequence?] z}fo] §3-2 F=Z intron 2 SREe] T7} &
&5 o] A= o JeollA A std=H, oln] Bl Aute]
<212 B-actin $31 2} (AF168615)d A= 6~77] T2
AAl o] FAISHA Bk T2y o] Fe] 9le] FAte
B-actin 4%} (S74868)= A<&-H = T o] gloiA
Hutolgate] e} gAldt 78] 71s33i) w3t intron
22] 78 (A), 189 (G), 203 (T) 28|32 339H (A)2]
DNA d71M el ole] Buxl AubolgAlz] el AFe
A5l 1670 A S FE8E xpol 5 el I gl

oebr] oAbzt 22 Aol o3 E =l Feld
AutelEAte] o] B-actin 2 F-H A= o|w] BarE el gl
£ Aol $Ake] (AF168615)°] B-actinf-Hzteh= oH&
o] A A (isoform)el Ao =z FlFgle}. |23 B-actin
Ak el oln] g FolA = HarEelx 3l
=], 275 Tigripus japonicusol| 4] 37}#] (AF466279,
AF466280, AF466281), Artemia speciesol|A] 47} %
(X52602, X52603, X52604, X52605), zebrafish (Danio
rerio)ol| A 27}A] (AF025305, AF057040), <A}2] (Ory-
zias latipes)ol| A 27} (S74868, D89627), A+ Taki-
fugu rubripesol ] 37}%] (U37499, U38848, U38849),
Coryphaenoides acrolepise|A] 27}%] (AB021650,
AB021652)2] T2 $3So] 7ztzt GenBanke] S5
]2 9Jv} (Macias and Sastre, 1990; Kim et al., 2003;
Hwang et al., 2002).
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2 79 homozygote clonegl 7 o2 R IFHIZFT
(Turner et al., 1990). ZH el = B3} £ dFor=
Aubolgate] Boactin 2 §0xe) Fe Fue] )
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