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Abstract

When total cellular DNA was isolated from Porphyra tenera by ultracentrifugation on Hoechst
dye/CsCl gradients method, plasmid-like DNA's were concentrated at the upper band which were
characterized with a A +T rich organelle DNA's in the CsCl gradients. Based on their electrophoretic
migration in different concentration of agarose gel, buffer system, and electric power etc. and the
results of restriction digestion, the plasmid-like DNA's were concluded to have circular conformation.
This is the first report of putative circular plasmid DNA from the P. tenera, which is a autonomously
replicating plasmid existing with a high copy number plasmid in the cell. The minimum size of this
plasmid estimated by restriction endonuclease digestion was appeared to be 2.5kb in size.
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Fig. 1. Photograph of bisbenzamide-CsCl ultracent-
rifugation.
Upper band, mitochondrial, chroloplast, and plasmid
DNA. Lower band, chromosomal DNA.

Fig. 2. Plasmid of Porphyra tenera.
Lane 1, /HindIll. Lane 2, chloroplast, mitochondria
and plasmid DNA. Lane 3, nuclear DNA.



o} %71 (Porphyra tenera)| A $]% Circular Plasmid DNA 1163

2), plasmid copy number7} ¥}-$- -2 A ©
% s} 28] 2 o] plasmide g A 7
o7} B E & g RelFgdonz o
EZceole gtof A= rleA = ol ¢

3% 4 et of plasmid¥#] & ot F2
A A ERnRo 53 dadert 5L, F
& A FA A M () e 2R e 2E] A3 pl-
asmid™ FA]ol| g2 2 2= plasmidzt= & ol 4]
9 &7} acsiglel

4o ™ H“
T
i e

E
IR

A%,o_
1} %)
o] of

J{w Ju mlﬂ

o

F4HCircular) plasmid DNA

ARk 0.2 FAH(circular) plamid¥ 414} (linear) pla-
smidet 22| H71d5A Ex19 ol % A=rt Ar|d
59 &7, & agarose ¥X, running buffer?] o]2-7}
X, A719 5ol A48 A3l ol webd depald
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X 7717 FEHUL, 1.2% geloll A= 2.0kbA =2
2718 A9 5t weba o] Fehavl = DNAE
A714% 27 vtel =717 Htg o 24 linear7}
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Fig. 3. Identification of plasmid DNA in Porphyra tenera.
Undigested organellar DNA's were subjected to aga-
rose gel electrophoresisi and stained with ethidium
romide. (A) Gel 0.8% agarose gel in TBE buffer
or-(B) 1.2% agarose in TAE buffer. Panel A; lanel,
MHindIll, lane 2, Poptphyra tenera Panel B; )»/
EcorR-1+Hindll, lane 2, 3, Porphyra tenera.
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£ AAT Fol, oI AFEAE A B oS 2
FolA uniquedt Zﬂb&i*E‘L LE%‘??}"‘] Aeibe-g
A1 A 2 A3} EcoR, Sacl, Salle] &) ¢l A& 25kbA &
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A= 22kbA 712 HA F A (Fig. 4). @b o)At
o BANE F5 4] & uf o] plasmide # 4 2.5kb

o]} 2715 714l 183 plasmidety A& A& F 3l

At

J|&Ee| ExF circular plasmid DNA2 2 pla-
smid DNA

Z719 2% plasmidd7€ 2 AAZSR F
283 A A EXF(Gracilaria)ol AF5 9=,
o] ¢ 7kX 2 g1 plasmide ZEvlt} 2 7] 9} 3=
7} chekstAl o2 A vebgel 28t Villemur(2)
7} 1990 T F%-2 Gracilaria chilensisoll A A A # &
2 circular plasmidZ- cloningdt$l+=4], = plasmid 3.4,
3.8kb AE2 Z1E°]9lx s} ORF(open reading
frame, 1233bp)S 7}A v (A && 7] 5L o}z 28},
F 122 2u plasmide} fAF8F autonomous replicating
sequence(ARS)S 7FA 1 Qlvhx Ru sl vh(11). 2

A171(1990%) ol Goff2} Coleman(3)-& Gracilaria leman-

2.5kb

Fig. 4. Restriction analysis of Porphyra tenera plasmid
DNA.
Lane 1: 1kb laddar, lane 2! EcoRI treatment, lane: 3,
Sacl-treatment, lane 4: Sall treatment, lane 5. and
6! Pstl+Bgl-T treatment.
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Table 1. Circular plasmids of Rhodophytes from references

. Plasmid
Species 3 B . .
Circular Linear Size Function
Gracilaria chilensis 0 34, 3.8kb unknown 19909, Villemur
Gracilaria lemaneiformis 0 3.5, 4.4kb " 19904, Goff and Coleman
Porphyra spp -0 2.7, 3.6kb DNA polymerase 19959, Lee and Russell
Porphyra tenera 0 unknown unknown in this paper

eiformisoll Al 3.5kb, 4.4kb¥] circular plasmid< cloing
3l =], o] plasmidE-2 F709} open reading frame
(ORF#1: 698bp, ORF#2: 336bp)S 7HA1 2 1%l a2, 18]
L A 29| 2y plasmid®t A ARSYE 7HA 2 gl et
2 % 19959 o] & Lee2} Russel(7)0] & F-&o] =%
%2 AFoz8e AW A ¥inear) plasmidE 3+
W& Eustg e, o1Ze] .22 plasmidE
el 3 29 =Folr}, o] plasmidEL =717} 2.7kb
2} 36kbal F EF2] Aolth o] plasmidE-2 " &
£=2]o}A] linear plasmid24], ORF7} DNA polymer-
ase?| 7] Wiz} wj$ FARRE A Sl g A
A o] A plasmidE A& =3} #ae] gl DNA
o Zelgtxz stk E Ao £ 27 pl-
asmide #] o2 He] Aol o 74 FZx9 circular
plasmid®] 7o, 7 7|7} W] 2pA] of) 2] &, ¥]
3A A2 25kb ]3] AEEH A} F7 A4
228 plasmido] B2 f-31A} we] 24 B} 5440]
< Zolat Az AR E AN = o] Z
plasmidE o]-&3lA kA7) ] A e & L
sl A g AAsE 250 sl o] ¥e] tAdE
o= o] FAAHSHE(12)7} A F-2 A 2/FAHEY
HAA G| F-E31A AH-E 4 s A= 7|8t}
(Table 1).
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Z7(P. tenera)?] total DNAE Hoechst dye/CsCl
FeT 2 AR 2 #259& o, F712] band
7} 22 g 9t} Hoechst dyes 49714943 AT}
THg ool g Ajtete A A F 24 Aband
= A EL7 (P EA, v|EZ=8]o}) #4 Y plasmid
B Ro] A= 7, 3}%bands chromosome?] 3AHS-
vehll = R3olt} o] plasmide YEA Y v EZE
glole} A Ralglgonz g2 v 2z}
2] plasmidd 7Fs2de] o-%- %o} ©] plasmide of
E FxFu EBujake] ASFEd At gE,
= DNA®] F5o] o8& =4k A ol A (37l
A #g2 2 229 plasmid DNA°] %1t} ©] plasmid

7} 413 (linear) conformation® 2] 73] (circular) con-
formation@l 2] #4138}~ 38 0.8% agarose A + TBE
kol 3} 1.2% agarose’d - TAE(Tris—acetic acid ED-
TAA79 5 S4FA o2 b2 71958 £ 243 7
zte] A7) Al AZ & AFE 71A g
0.8% gelol| A = 1.8kb2} markerA}l&]l 2 18] 31, 1.2% gel
| A]= 2.0kb marker®] A}e] 2 5=t} wetA o]
plasmide %75 £A 6l we} 4527} vzt
24 linear”} obd, circular plasmid® &5t 2
23 2] 71(0.05g) 2 & plasmidg #2lg A3 4
ZeF2] plasmid® 8| F 5 AT A2 Mot & pl-
asmid¥ high copy plasmid 2 =45 g1t} o] plasmid
9] A% F 4 mappingS 3}7] $138) agarose gel®] plas—
mid band¥#& Z 2 A5l gel elution A A%
Zofl Al o7 7HA] AGELE Al ste] £ F un-
iquedt AFEALE A3} At bgAA £ A
EcoRI, Sacl, Sall®] A &]elx]& 25kb A a7 &
Ve o, Pstl#} Bgll& &3 A2l gt Aol M= 22
kb =712 #A =} webA] o] plasmids # 4 2.5kb
o4} =71 & 7FA 18] 8 plasmidel 222 g eh(Fig.
4). o] EFHAn=E o] LallA] 23 A A Fhule] 2pA o]
A8 Fo)ct.
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