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,l 65gl .J+=F4sl Workshopol 1998ts 2H 3-4

"J oJ4lElslr 
^d€.Elr+q^l 4=. €oJ^Jgel B+

'; Hl]*ol4E +,is zll=19fl4.3+s ++q al6J

9fr.r, + 82Bol +7l6lq c+elql "14s4, gxJ
g qgr+ aq.

zl 19(1998ts 29 3oJ)

9:00- 9:30 F+
41 1+: =?loJ= fr:zJ9Hd+
9:30- 11:30

11:30- 12:30

r+zg
E+ tl

+Ellid
nl t=-vt-L

Microcystis\ ++ : AE "J d+
oll.loll r.+ ("J41Eil +Aqr+)

uJea+el EF : z"l9

E^l (EB+td+fl 44€++)



13:30-14:30 | +6ll^"r sE=+E BF : dG'

xI 29 (19988 2A 4oJ)

iil3+:+E )el Fcr+ 4E
el€Er+ #Esz1E E4 "; F4 :zJ9

."J d6
ol=E i+ (xl+rll ;IoJ'++)

il-+71=?+=88
zl 8sl oJA44zl€B;ll+€'J9 4slzl+ ++=

55 $-u-41 4++q q++l+lqg C^l= zld 'J
E=+Elq 12t] lEdI 2lzll€ ++qlqilJ€$ _n

+E "rl+E zzJcl ai=fd9 tol*^1".1 d4q
Lq. ^l^J^le 19988 5€ lgoJql +44421€9S
+4lslE*ql^l 919 elc "l+.

,'J Tr A tl

r ;Jf;NoJs+sl : 19988 +21 ++"JEslzl 59 1"J

+El zoJvl^) ?ts.]]4,1"l]^'l zl4199+. lt-J "J

^l+sl 
oI^.1 sl tsl ql^}(E 2+g)!+ ?E49zl('ul

+')E ts 4.plts6Jg E 44H4. www site;

http: / / badaO. snu.ac.krlksohome.htm

o ;Jqit4El : frEs +zl o++Es9zl ?t*
d49 szl] 4El +Fge 54 229 *r3rlq,llAl
rl zI 4€4. e-maili kfsoc@chollian.net

" ;J4oJ44sl : *9 .J.l+Fl +F++ 4+z)*9
"J+o-e +zi+=-^ilElLl= 19988 109 16oJ+El

18"Jql ,Ji oJoJ *5 q+*s9l94 8J4l :il?
qlqr/ql^l TIal+tr}. (€q,l ,l+El]oli +^lq

r+ ++"J.1'+sl 064-54-3422,WWW sife; http://

aquainfo.chej u.ac.kr)

ql?xl; ..J^l+ +a+ulql q= ^J+C 6"t+"

4+7il; +LI 'qFr& 6l+t BzJ€ol dll=+ql El

,<lts. €EJ' €:. snJ

"Jt '+aql aele + 9l= "J^lElHr+
r 

^lBll' €: sYJ

o *+$f4cl : 1998E +Zl sl+Ellgl7l 5E 22")

+El 23g4zl +.JEllqr zl€r+slEllEl"l^l 
^JE.I

€lsl, +adg44 *Fge. Zl4€+. e-mail;cichoi

@mail.hanyang.ac.kr

o aJtzl$49 : zI 129 ^lgCE*E+$ Cszl*
ol 1998H 79 3oJ+El 46Jrlzl Azls $oJlz1
;E'J4zl]Egql^l Zlsl€4. !E+ Plant Biotech-

nology4l *6J Workshopol 5^lql zflf;$Q. Fron-

tier Researches in Plant Biotechnology4ts ?zl
E-, Eql el 'Signal transduction and photobiology'

F 7tJ+ 9t9 'Hieh yield and high quality hybrid

rice breeding with biotechnology' F 5vJ9 Es.zl
ilg q4ol4. w\MW sitei http:,/[ric.postech.

ac.krlbsk

o aNoorul*l3F9tJ : .fZqlsll +tr+ol€+Aql
€g€ ;[o]ul.ql49g6J ++s-s 19981d 69 19

oJ+El 2ooJ44 +aqloti +t4q+q^l .+

+sloJEl^i=+g6JE 6J+r+ d"J"olg TxtlE- d
s.zl+ol zl 4l €+, ++4 6JEEI^ll=+gEJE € B
+ €+ E 5€E =+ol 

g_Sg elc"ltrl.
o "41?9 ElEl" +rJ

4l?E +^lsl*zllgil99 (el* a+€-, ,I+qlq
jl dl*++ r+)oil^l= 39 19 "41+9 Eltrl"+
,lqg zl+E +d 6lloJql +6J 49 +rJElfltr+.
zl+ ltr+ ,I+rlls+il 3l]*Elr+ i+=ol '+Col
gq dg6J ol 49 d*^l4ol4zl Etrl= "JH]

"JSqlzl ,i+E Et4ql ql-J .JHlzl"J 
^16}9 €

E6lE €.lg +l8la glul. zl?s +H 6l]olE

E4, slo+, dg, zlAql +6'J:7+9 €+ 44F=
EqlE- .!:lzloln zlqsl*q4"J 4-H-= il+Bl

YCt :

all .ll-s ;

-

Chemostar9 olgg {zl : z}g "J d+
g?ldl il+ (ullrlrll
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I 9l= col+. olfls dol 9lE+tr sloJ^JgE a
+ qEE +^J^J dgdq d* + F,4g5%la
E+9 4Fr 9lEl= dol 9lzl"J q+e+ +4+
+9, ql=+ql ++ ^I6Jg 

zl t]jge dBg ,,zll

+q +tl"ql^l ++^d€ig Eqls 4= elColul.
714+ oJ+golq +.Jg +l]1 'll€^ld +g 4l

?s itzll+899 ^I+d (dE+ 064-54-3431)

-a +E8lE 94.
o The Asian Pacific Phycological Association : The

Asian Pacific Phycological Associationzl ?*ol
ts xI 2sl Asian Pacific Phycological Forumol *
*9 The Chinese University9 ^JEo+r+oll^l 1999

E 6g 220J+El250Jrl^l Zl4€ ql4olq, 1998H

S€ €zll Preliminary Application9 d+slJ 9lEl.

€qil= qsl 
^I+E IEts Dr. Put O. Ang, Jr. o1El.

'lhe Asian Pacific Phycological Association

c/o Laboratory of Phycology

Tokyo University of Fisheries

Konan 4-5-7, Mnato-ku, Tokyo 108-8477, Japan
'lelAax : 81-3-5463-0526

e-mail : jtanaka@tokyo-u-fish.ac.jp

Dr. Put O. Ang, Jr.

Department of Biology

The Chinese University of Hong Kong

Shatin, N.T. Hong Kong SAR, China

Fax : 852-2608-5646, 2603-5745

e-maii : put-ang@cuhk.edu.hk

EA+o I Alilo | 7 l?tJlh All 0 I 7 f^

7) L-J 2-) ;?+
(atlEl ulr oJ^lalr+)

95H 8ge +BalE +q*l.EJ z)ee 7lE€E+. r
6]lqlE zl;t$ +ol gqrrTl zlf,$ BH,l +a "J

= F6llql"J +gol 29T,ztlzl tl+6lHEln Elts a
dI^J rdlE 

^l+71 €"14 ErJll g+q;<lj1 91fr.

tszlE AAt :=4 + 919 a"l+. rq += f tr]g

= EElTl +16ll^17l olq4 Erf= +En +-J Elg
E *u-zl 96J "lg.l€E q^J= zlqBln 9.lHs
q, .faol EnEE q^]olu rl^lqdJolfQ. zlzll
E+= 4461r ^tl*r *d *ql^l 7l+E+ iJ4l
€olol 6J 

^tl.gg,S.ol= =El6lr. 
rzlj1 ,lrl +-z

9l€ olitlE= d^l+n, 4Fzl ulz'l :lgall ulr-l
ql+ 

=El= 
€\i a +*4. ^llEr *d +Aql ,l

zl^19 t,Hl6ljl +olTlo} 6J4= Fel€.s r+zlq
el Zlq€ zlzJ'llql Zl9€ €+= El+4 6J + 9lg
4.Jzl"l rI.J FA+e-tr_ = 

oJ+oJAg +g + +
9tfl+. Ir ol+ ol+E +Hlsl 44"I zlrJ r+Z q

^lql 
ql6J d"JAol +g4E zJ6} rllT} ^l=4 +71

zl f$-s.E{ r5r+ + qge f 9l9z}= C4d.q
49 +9 olt + gtfltrl.

,JEI]S KE7l3sJol Hl6J6Jzl 1^lrJ HlTl+ qfl€.
t\, zl*:Ls- E+E+ En +44 +41+6Jql E=i9l
q. ale "Jeqc+ €"ls,ill +.J+ ++g "la+ +
471++ 49 z1-=ol dl rl.izlq(firr11r3 4+Tl
Hl.ql g*tr}, E]+al tsll.g t^l7J 7l+ gd^l E
zloJ *ol rlulzt4 E *9 Pacific Hotel EiEl.JolH.
El. r*ql= +trE+ lzll€€ s^l sl+stl 4+sl al

+E 6lj1 lltrJ ,o}+q]E zJ€= 'l+, ++ +sl^d
4€4+ol +E ,lEr+zl € rlEolEl^ldlg(HEA
AlEi#) r+el +Zil Elel +el 7l:'+4a g.lH+. +
9 zl4ru\g ^l+o-tr- tl-Eol ia+el ,J+El oJ^l

=- 
ulal + t.a+trrl-+ 4Eg"l 9lE e]++old

7l+^1, +rli+q* zl4dql E+6Iq ag a4
6lr +q 4tlzlse +r .J4ol 9?.+. ol+Zl 6li

^l "J€.ql^lE ^Jg"l rlzlgg,tsril..,

€,qoJ tr-Eol i+ €+d=i a ==g 6lHr+, +
+6'l S+d azll= EJg + 4+ sl+= HllA+9tEl.
r *= '+B+ Ezl e+^l q= As. d€€ dgcl
4+qq g.l'J 4€= dCse9q ol7;. 

^14 de
d C9.rl g.soJ "J59 uI9.l 4zlzl_tr_ Elgtrl. B^l
,J+EtlE zJ€= d^dg.Ji4qztltE zlgqe F



a+tEllq =++ 
?*4+4 6l+71(HH r+€ zlE

il+s 6lq +^l+!+49 +l5ll + glnE}. q7l^'l F
a+trrlslE =+q ,J4loil +-J tzl= +^]61tr,

FU +tEtlp+9 zIA 11123f,49 ddge. 971+

+0Etf) c^Jg gF.e +qlq(t6E), 44+(h-E),
ol4gE(EA) F 

^.+.E- 
qlqlo E-^] =g2l 6i=+

9 +E+ -+zl5ol gEol atrl rllsl.lrl. g"ldzt
zlEJ r.tlE Fa+Ell9 &4F-81= olfrzl(fiffi) ;t-j,
:--e.ot(6EHA) 4f,,+, 6l-s4 ol(ffi?i) 4+E +C

€ W+Fe W+nE+ pl*4(=iH) i+, 
=r'(+81)4

iil+, e-e-Et(Jt*) 4+s +d€ w+FtBtEe w+nE

_s +€qq glflsLl, trl+4 r+9 4'-J9'J + 4
+q ,J4lel :-s."1(HEH?i) znazy a++4'f 

'zJ

4lE ;L+-e +:llqq ++=+ol s+de ^lEzl
FEA6lq zlfrol olea !ll, o|fr2| .il.+= zlst+
(+ltr)ddE 4lzls^] Mangrove iE&E ++, ^JEll

F e+q go|41d 849 €ol+ 4q7l(E+)r+
E aBdlq 4++,J41= ^ll+21 +C6lQ zlfiztlzl

+g 949 *a 94. ol+zl(€''H) r+= e8E 3

€,Je 4Hg '+ol6lq 946J 4-4e.rl, €zll 5zJ

+4E 4+q ++= 4+71(E+l ;tfcl oleelot

(ffi?i) =+ iilz]E- ggqr 9lcl.

^ld += R.r.-zKirolrl €+6171-E- aC6l7l d

"J ..1+dg 
^l4.g'lgql-e e46lq u1e1a1-r. 9l

94. ol+zl f,+= TIzl=E E*l zlEszl Ezl'J
+ .qlq4gs q+ ElnBl dA4'J S+= 4E +
g Fr 9El= d,.z4l HIdJ^l€ol HIEsl+= d,

+E r-Eol l.+= a=Eq 'll+ gd6l -6lir qla

:.tl uI€ B4s. oll* t*9 g"J olq4, +EIzlse
trI*-J +"lql qlo.J tsEg *Esla glq= A Fg

+d"l y+gltrJ +e^lE r7l *+61E Ellqql^l "t
a4+9 +^J"ql ++ €+e q9E EJglqE 4 el

qlE Fa+t9l'f"il szld o|9E4(F#) TKE'B

ffidlElq^l =+ilr+E a F qErllg zlfr.fdl
q14 {!-E +46}a 9l9.gq, !e oJdql ule.l ]E
++ ,,qB Eotg +E€. ;l-r. d4" 4-r ?;I46J
Eqzlzl el9,trl.

^ld "JgoI 71714. trtrol l+= +E{} 4+ 4
€.E dg^l 5l ,J+ .lEg 

^J?-1, CEIqI *.J 9l"l

= 7l^la- €+6J ag 4'J6I9-ot4 luNzlxl 6fr
!ildJ'ql ++ a€ol zel d+i}trl +q oJ+ql^lE

o]|* "l4S 4z]zl olBzl ^J46lq "rI++" +€
€+= El3 dqa 6lHs'1, 4+ol a€+ql +-J
€+E ;I*l E..J dJ+t ,J+ 4gE uioJ€+ql
ql;J EEol ZE !t4= dg 5q zl+ Ad'l=tll+
r-19 gzl(z)E gE6lq dl!-4lr=4r 619=tl E
xIts -z ++ql 91fltr1, :L7A+,J'!tol s+91= EJT]

9l6ll^lE 4qE 7,c oltlol ,Jaq= z)4, azll4
zlLJg6J 10S "l^Jg g_S"lol €ElE aolfl4. +

= ^laol 
glTl qEql uls '; olel;ildg 2€oJql

ulzl{1r., 
=EE 

6ll-H-4lrr+a E+sJ + 6J+-e--e

Eolel^l .tl7l €+g zNE-E9 ;idg ^l48lHj1
iHE 4dql= q+g +9 +E6lq LlEql.e. 6J+

t zl^d ErJE !l*=ts]= 619tr1. 9E51+ "J+oJ
g+El 844.J ,J ll"Jql Sqaa zNEts oJP "l
z"zl4*4(t JrIiffi)t +rJ4 *4olE(ibiEiE)tl -e-

7l+E84, 6J+ %l+s.t F=EzJ g 
^l+a194. 3

*4 *zl4 z; ,r.14uls+El 4-Ezl= ,,Jol g^&7il

el Hlol€- ,,.lzla|fl9fr olez4 49 ,J llloJ€+ ol

q^lql oJs.7l Eol'lzl ^lziflq.
.lul ,"}+r-ll+el ,J€= d^Jg ol+71 j1+9 

^l
+lr+ rrtrdt rt+E oldle H+Sg 4+o]S+dq F
!. €€9 t-Eol r.+ €+dql^l ,JE 

=zltsll*g
^l 

4 o -e- $z|'rl:-€ul:-*'J (Spatoslossum pncifictun)

I =4ullo3=$ 
u|fl94 +l+dql= zJ9 Protoplast

H1|olg ^l4slq 
q*+ €+ar+e+ +g HF!(?)A

€59 zlzla- fl+61/l 9Hq' ?€= d^JE €+
7l +=eil-EJ 49 19 r-4E 69o1z1t'3 oJ €+
dg FB E+ g1"J olq+ =+st€+dE 

ols4
o1 af9 E+ol F+g 7lq= aJ zl rE;J At+E} +
S,= ^ldolq. ^ld ,J€+ CCg "l'J-+ (rld "l
*oJol4zl !.cl ul*€Eol+ tllol 4il6J ,A +I:l)
-E ^lr.€ol 

qq+r qlql+4171 g"J6iq r+g ^l
+=r+ dzl a+-xa + 9]tr1= ,t4+ zlAzl'tl E

€.9 uJgirlzl !.q E+g +E6ll .qlnqa 6l= a

ol 4,E7
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ol 4€6J -s.€oJ7'lE lrs4,+. q"]]e r= + g.a

9l= ^l+5ol rE gzl++ +g + s=Z+, "Jol

S,= 6JFg sa,! selEg rs= elUr+E4 6l

= EEg EB 4s 9lxl"J qdE zJ€= d^de E
A.l^'l ']]+ gCE.l r4-r. zlulll= €+^Jgg 6J

ags 7lq94. +61 += 4€+ .C^Jr+ S+dql
ulrl f,uloNi 9)471E.- "Jg^dgE dlflzlzJ "JE
5dl Lll+"I^-l zls.l.f4 ,JFg 4fi.E1 ErlEg
t++ol 9sH!, 44HI ^le Elgg gelq r+E
trl=+4 (+l=7lql g++ +9 4'&61 4lol "lrlE
"Je4 +H)q g+^J+el aFg 4q'tla 9lH+
(ol ,JFg 

^lzJ=g f 9"il g +++ E^lclgl iE
ffi ql^lE "J+A471 q flq)...+q

ol+ += zlEr.foJ t=Eol jn+el *Fge .J

g 4++qdl ;]€.-s--tr- =E 
g$.= 614 qH.r z.l

zl9 senior authorE ++g E zi'JzlE Fl Ct
aF€. 47lE 619=El +q ^J4g "JBt zlltrE

^l d€+ S+ar+= zlslfql2l senior authorE

"JB6Jr+E 9*"lS.s4.J+t zllEe dedJ ag
,'+84 

^l"J^ls+" += "J+ql^l +xlE .J-Et+ +
S= Etlql 91fl4. oltrl ,J€= r+E'Iel 'J+ql
F44H1 += olel6'J Llg 'J+ol dlaqzl 9+=

+tr q7l^.1 €+= +E-J4E xll+el dg zlL Zl

Ei++ B+g Hggq f ar+= +q *Elle g
+9 9tr1.

ol+ A€= dC9 +.J(?)e_e olFzl jil+ €+
dql g +++ +^i+ trl$q ^lzl€ "${+tE|q
ql^.lE ^J+ (ol=el xI9)" zi2zlts E.4.= €+4 +#

9 zll"l r4r ,,,]]E-9 +qg "JEq +i,=Ei +9
Newsletterql 47le E+Elq olEJ 

=olaz} 
Elqq.

St. Francis Xavier University9l Friday
Harbor Laboratories 91#71

2l al e- ;;ta=
EOO

(dtsqqn 6llo3=-++)

zi5+Ee+ olgrJg d$g $ulr{$al,t] ;J4

Hq aeg + fl= *, +F+E maritime4l '/JAl +
q 9l= Nova Scotia?z| ule f*o]4. zle# q=
Br+ q= El gJ,ol nl+ &qel *5"1 €giE ++ql
€i4 il4zlrJ, zl gaJel 4-g F.J:* a:"1*
"lgE ^l+Er+ 

q+q4 +9t€ +qEs +ql7tl

d46J dL9 *,e-zl FiqlzlE -H-q+H4. Tig q

^lzl HllaqlE Eple+ dF9 zl?col zl6.ln z|€
r+ el+e] 7l^l= A+tl 6l= ol* ^l*5, qTldl

FE:6J ^l+!+ 
.J4, zlxj4olr B+zJ"J d€ol 4

4121 rd+.elz] 9+9t+. hEl.3^l'JEel a 'J+g
4r +qqdl Eol,(lEJ +.Jr+ +Col gl= rr-lj1
zl+a 4EE aa.J rEe] d+"1 

^qEs.€- 
d

alo"r BBBoIH+. .l*el qtg gal d+ol4:z
E 6lzlsl Tlgel ++g oJrolzl *61= ,) +ul.
laH}]3.^lol9 olE,4+9 €zlrl €€6t7lBEl=
Zlr-14 +4"il21 + "J"l4l €El "E+ "14 

oJ"(r-.u.

Montgomeryg Anne of Green Gables)E Tlqdi+

= 
yJol *41tr1.

Tim Horton (ol*ql^l +dEt= Zq ill'Jd) 44
6JzlE 9sdJ 49 s 4E ^l4zl= 10,000kmE ql

+g €+slq ol= *, +ldE+g =:"loJ'J Pri-

day Harbor*,tr}. ,4q+ zl€A+r+ 7\+e 9plqlrl
+ 9Ad +*zl, f4 jt University of Washington

I 6i"JCEd€dol 9lq E+g 6ll*49, 6l*+, +
t4 €7zl5ol tzl s.= +7] €+= +BJ6l= +
"Jdtl *oltrl. Nova Scotia zl€9 olE+*9 zlE
+ ^]]^!^loil 

H]+.J+E ol* +Hg ++6J ++E
E+ol9q. +H€, a+4 +9, A+= ElEl F +l

Ezl +Ezt z-l $_flr !-=ol q^l + 9q 91H4.

19968 s€+El 19988 2gnlzl 9zl= olzll rzlltr
F * (St. Francis Xavier Universityel Friday Harbor

Laboratories, University of Washington)oil^'l €+EJ
zl4zl 9ln=ql olE dEd9 azl;lr. €+ €+
4 ded s€ql +;ll z.!$al azll;|-r.4 6Jr+.

zllul4 Nova Scotiaql +l zl6J St. Francis Xavier

Universityts s+++dE =:"16J 
qlotol+, ol*q

CE+t+ a+E+ g=fdg Dr. David GarbaryE u)*



6J J.D. Corbit (Ph,D, €++1, +4Ets8), A.J. Gillis

(Ph.D, Post-Doc, plvJg=+ c4^Jrl), v, weber

(M.Sc., €El+trJ), N.V. Thielen (M.Sc., ts4+^JEll),

T. Harper (M.Sc., +=+ezl+d), S. Burton (B'S.,

H|=+^JEtl) Fol €+ +olr+. €+dql^l +3J9fl,
7lr+ 4= rlsJ +oJ €+!+41= ,\isB+e+ ^8Eiq4
ql+.=ol4. ^JEX+4 €7-e +d Ascopltyllum no-

dosum - Mycosplwerella - Polysiphonia 'zJel 
+C "il

++ ass ol5 +9 cEllzl 998 4a.g 4l^lEl

9tsri, Ascophyllum nodosum4lAl +C6l= El^la

+= +? cq^Jg z,tqq +^d ul,rl=#g €+r+
€El= ++E gg+7j1, 94zl +4, B=84"il I
=6Jg 

BaslH4. E6J Irish Moss (Chandrtts crispts)

9 spore biology €+"il^l ol +E tlgzJ ++'dg
++6lHE+. r EqlE Gypsum4 hypersaline ponds

9 endolithic algae S7ts ol5 +Ag olaNrlEri +l

+-J d6421 zlEE z]*ul9-9-4, ++9 epiphytic

diatoms tl+g -H-il6194. 4= lr. J. Mclachlan

(National Research Council, Dalhousie University)4

E +F €+.J 4++zl$alrl toxic dinoflagerllates

q ^J4dElsi4 s+E ^lz1619!., 
aJ+ 4"J+ ol

€7zl dEJg aolQ. Dr, Mclachlan9 Diarrhetic

Shelifish Poisoning (DsP)r+ +d€ elitJE4+ ^Jq
dEtl €+E zl+ +ErJ 4ldJ;ll *4.

e+q4 €+Cr+= +a+ Antitt'nmnion4\ Al

F4 +9 r4l. + E+= +€6J z)tJ In'urencia

Complex (Ceramiales) e++9 +i+ 446J aol+.
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ol*g dEd"l4zl -Hq +E- trql^l €+i4E
s.€ol trl 4€p ,^ +q. FHLoI 9il+ San Juan

Island ?H dll+= Zel gg9"l glzl ga, ql*+

I sl+ 4Cr+ Zel +^l6ltrl. Puget Sound= Hl*

.J +He-l s.r.lqlts sl++ "J r4a 4ol+ FE +
*-J El"J^JEllZl= g+6la gla oJEJ, EAl, $l 4t
rlzl B99q glsq 4.q,714mdl ol-e71 qEql q
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Gulf of St. Lawrence, Atlantic Canada, Bot. Mar.

40(6): 537-540.
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gins. Where do kelp gametophytes grow? (sub-

mitted)
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!le+ 
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Marine Microalgae 8)pl
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5 e.l r. iz+
(++Ell+i 6IoJr+Elr+)

,Ja9e1 ,JZnJql^l BS zl$oJzl olr-lH 9"1€
ol qL "llBtrl ul zlflSzl gdllE l€ql El+, 39
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Es+= dllo*++l+ idu_4 sBlq qr.ql^J illoJ+
t+e !.',]]= +Aqq +Eg ulpzlzl q Egifl
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€;oil^l ^J'"16J ExIdg tl+^la9q gel= HqE
olzl 9* tlEzl f+gE| qq$€g Bl= 4ol4
jr. 6l= ETd.l 5 4s.e- qlg$€q Y+e d+E
6J a e--=- C4€tr1. 4+ EilEl= South Africadl'tl

zllalalzle 9ol glErll +E +4+4ql^l oluJ +
,tlEtlg= +il6J4tr g4$r+ Ag d+E 6lzl 'J
olol +r+= ag 4ol ^Izlq, +^lgLts €ge^l 7l

6JB.9 'Jiil =q +ol olH q6Jql SHltlcl aJ{t
++elE qel$zlEqlzl "JqE zl{ zi$ o1gz1

big ol*oe olol]Bl.{ +^l7l +q=94. +4E
g old q6Jg €4Al 6l= 4E4aFqig "1f,9
ddtszl zj.r.|c;1.r. =+^lelE 

q+ 4q ^l^)7J
Hl;+q....

E 1,,11 ;1,,,,,,,,,'...,,,,,,,,,.,.,.,,. 
j::::jj:i:::' :::ii:::::..

I nternational Seaweed Associationtrl

=xl 
6l|5-4 NEIIA

ol ?.! + ,1+
(^l€.Etl-+r c€:qlr+)

+zl6ltrI^14 zlri 1998'J 4H l2-r79 F"J €E-l

$el ^i+^lql^l 4l r0 gl luirta$ fs.zlgol 211

4qgq..llzl ol {3!zlSql |+ +716J 7^e 1972

€ "J€. &!E-eql^l 44€ 4l 7 El r.llslH-s-Llzl f.
+.J 4+^l7l= .Ja a ^lgol zl*+g d+-Jtr}.
olH Ellg= 6J+oJ $zlzlzl f,+, qlql?l^J+ 118

olfltsri, +tsEll+i P€'J 4rlzl aA€^ls^]
qlr}'JFql^l +€rJ€€- 619a, r +oJ +rllqg 

"11

"i4 iflalgEJ q^J+g ++=-g*g *+rlqn
,J++: i+9 zlEo+^8"J 'llqlg^d 

,J^dE+ol .'JZl

slol !4lzlz;4 ,J4€ *B9IE]..
olH csxl+ql €.TlE *zl-J +B+"il 9t9'J 4

g 1289 council member9 "Jgg-e- qCq9,gt'-
-e ol^l5lql +4sl7l= g6J+= .ca q+olfr,q.
19938+El 95€zlzl 2E FoJ +44+slsl9 "l^l

= 
sl €' zj€g_e= ol^lqlzl TqzlE +E+ .J+

zl S.H,gq o1,t}fl s-oJ E+ €s 6.+a121 !=4^l
4 9+ol olH A+E rl+Ezl d46lzl 9+91+. rEl
.-l "ld ol^lilql 4d +461a Bq ^J4eI€ aq
E ^14"1 

oil* +c a€. "Jgttrl. rzll^J +il+4E
qEol *zl49g gE+Elzl qal€dts ol slgl

(dzie +zIElla+E99zl "JEqd ag olHqlol

EtELzl .J9ttrl!)71 +€q-r. 9l= d4g +4 51-?lE

E z\.ri6l golot e g.q€g Y4 "l =g 2^21 €
aolq.

?14 ;I=ol dI1zl+g T;I4oJ =9qgz1 "35
olxlzl dql 4+q *fl €i'zlEol fzl{5=zl$$
z146l g g.s^dg a+dia '*^l ol slEg ^izlzl
-og +EslH oe.l49 Feldmann if, El:t9 Pa-

penfuss ,'l+ Fol +Col qq 
^l+BlHr., r +ql

zlt]49 Mclachlan Ei^tel 619 Tsenc E^1, oJ

E9 Nishizawa et^I E:ol .f 9= olq "l cgZl+
I ol€q g asg- ol;llo|-r. 9lcl. zl+* Mclachlan

E^l= +C+ 4+r+9 Rasan u}^1, 4eil9 San-

telices E-lrl, H4AE Otveira E^l5ol ol$ iEt|
l. glsq, Fal"Raean 4rlzl q+9 $S;].9,t1 o1

^lsl A+g ^tlEzl 
u|fl;].fl-r(1993tr 1g), ol^l g

7lE +A4 +dzlq^l 9Ee-e. xtloJol9-e-4, 3E

"lrl 2il49ts'I dsrlS trll 3$al ol^l= LiltiE
+ 619:a, ol dgzl$9 ?+6tE q-g1q4lfladJ

eEgl, Intemational Seaweed Association, ISA)=

+c6lq gEg i]rlE +8519tr1. :.4ot9 9il
EliEl]+olH.H r-A ol^l5g gel+21 6lJ. ^llEe
"l^ldg +l"lsl9-9-E--E Tseng E^l Fg g3l*g
4, Mclachtan tsl^lE. ge]*gLl +^l€qlol^lE-
+Ellq flq.

olHql d.J€ doJ ol^lE ol^l6laql^l 'le+ +
B, ts"]?ql^l 44 Alan Critchley (South Africa)4

Juan Correa (Chile)9 
^l ^lflfolHq. 

ol= ol^l= ol

^lele.l +dg ai^-l +gcl^] ql=qq, += oJP

$ Arug
oil ggtr

= 
ol-H(

rl ol{,
€ ^l+,olE'
9 *tl'
ancioff)s

a, +sl,
6J9 dz
zlzl{,t.1
4ol -Q-co- il I

olE 9i.
-6E1JL t
e E-

= 
.^l tE

L+ OLi .E

HL/.l=- 
^a'-t e

-q- Zl f,ll cL =ert -
ll *I;-- 

=r
MARINI

dgzlS
B /oJ!_:

qISAE
rl zlfla
o= aE
/- a *L€

ag ole

zlt- ,tgz-

rq+ql

**=+'
gl-el Eol

slql el-^l

= *L*l L

"-t :t-r^l

^JEil, CE
alze6!,
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:ol
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ol

ol
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'd

+o

,hF

el Aruga a+71€-7]+ zl4€. ;(lzl+ z)9-E 4€
ql oJ9iq. l3]us zl=f ol^l-alql.= dl^lol Aql^J

= 
oJgE ohno -ilf+ +"J Eq9lg S-ola ++ol

+ olHql Cgzl$$ +'l6J gq$ 5oilr.l= doJ
g 

^l%lol S4.
ol{ ol,t}ilel +.s q}ag 7}++9 Ragan u},t}

el +alBqlol^l +4E ar+ 4* (vtr. Dimitri St-

ancioff)9 +.J ,J, ^l++q zlyJjr+ x]l44.J 4g9
a, +slA d"Jel a, ,l 17 5l Cs7'l+ 414=Hl tl
.J9 dA, ,l 18 El dszls9 A4^l 44 F qr]
zlzl{,r1 29 ol]g ulH s"J.l glHE}. r at+ pl

+9 +'J zJ4 Ragan E^lE 'Jqlol^l +'rl9 ag
ol9 glol Fr+^lA:il, zlTz\zl zN{zJ zl$glol 3
€91 9l'J ^l++9 r]l+ +EI4q c.eneral Secretarv

5 F-r €+ U$ 5,000E "JaEle+ $ 2,000E ^l+Hl

= 
Zlg6l= z)9E- a46lq-4, r ^I++4 

ql= zl

+ 9E 5t secretary 99 6ll g H 4e9 OHveira

tsi^l= d"J6lfl+. It +sltg Bul^-ilel zlgg oJ

g a3llE Coffea E^l7l -d'JqHtrl.

e -+s19 ,tl4g 1970trENql at€ ul* ?d9
MARTNALG4ts Azil a1l=tfr;ilEq Elel;llzl. u|

dgzl* "]|"14 zl96l= U$ 20,000e+, ISA oJEzl

+ ("JBg ;l= t}gg 6I= ^l+=!+ €+zt5ol E
q ISA gBzliE ACdl 9+.)z| rN {r|zl$ uNo}

trl zlg6l= 1,000,000{, r-4r dszl+ +7}Hl F
og 5["ro]-:l ggq, u] 3,3"]4 E g_9++ 4E
A9-6l9El. ol^lolflol^] 'JgE z,l9l7l = +a-J
,ig ole+ ag ,844.J zlg"l 

= 
dJol € a olu

7ln ^846l] -H-9iq.

rH+ql olH ol^lslql^l tsq€ +s qlass^lE
*$=6q9(Applied Phycology€ =zJ4i1 9l+)
clel F.Jql ++ oJ"lH.trl. ol stq 4*ol E ol^l

slql e+^l ol5 zlela|fls'}, c6 =el =:ql 
**=

+'+s1= 5ej=E.4 B4+ 5 ul.*l=.FE +dss
aJ €Tzi59 E-oJolj1, E trlslb Z^l=+q e+,
^JEll, Calo+, C+ €+ 59 +s =el6lq, +ol 1l

H=+qg .dEql Etl+ €+= "&B6l/l trl+j1 tl
o,f -s eotel ++ol -rzl =.21 

g+tri= aos aE

qlel ol .Jg tlE E=Et= dql^l El+el Zlzle al

94. e 41 18 El dszl+(2004€)q el;<jzl-e-E Por-

tugal4 Norwayz| a*qflg+ F.s Ar+ Norway

9 Bergen9E 44994.
ol^lelg qzl 

^l+5e. 4, "J7)71 ='+= 2007c

9 rtl tg 4 Cszl$€ -J+ql^l :}l{flzli= ol".loJ

4i1 +q6lq 200189 tsolszl4 {gzl-$z}zl 4l

4^l7l zl=q7lE El+q= aolHq. ole+ ag ,q

+E olEl 9zl d+El 5q *eq, ole+= El;,e_

+41 =++el (International Phycological Congress)

dil2lE {z-l ,r}gr5ol ?6}Htr}. q4lE .J H#g ol

E + qL ol49 AxI q4= +4++ql^lE zll4l

6lq +49 olEzl +l^J€. +qol EJ zl olHzlr rd

44 eq. olol *^] +ql+qq^lE rSAE 6J+ ,(l

+E a^J6l= "Jg ^lE/], 
qla {}Bg +^J"rl +;l

qEoJ=ol + q zl+4 o e Tlqtllol 3'J aol4-!,
r7il Hld6}Htr1.

EqE !144 qzJol olflrlzle ol'J Axl -lsl
ql + q gg.JEoJ €+^lEol *zt;19 q.E4 n
+E +€. bl6l:il El]+gc=qlzl 

= +71= Bzl "J

e7l2l 5}='Jg +4+?+q 4+q gd"il 'l]+ ,J

.s+ oJol+n el+l qzle4l ,J+61 S$a}= u1o1

sAEff-+D 8=-+I]
6t|gAE1|_+ E?5

lee7tr 3gql i+ Eg € P €+de 7l+tr1

British Columbia Ell6+ql^J +915 El<l ,J461 f,+

= +ds.e- aJ+ €.J 6Xqel azJEI "; =6lEllel +
d '; zn^I+ ^dEll"il 

rll6lq €+= l4alr gl4.

+al, ^88+rJq El"J+ ^dEl]q4 c-44+g €C
4 d=9 Fotq TB6ll. =l= d46J 6ll.J' +A H
Elql 4= +d+ael /ll^ll+,.11 HelE ql=o.}i1, E-

tsB6l= oJg +6861-n 91tr1. +d4s-e +4L14

ZJ
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el

*pl4:

zl

IH+/
+ol 

^l

tlzllzl

I

alloJ9 zlaCrll-f4 ol;tl= 96Iq tsil].Jq zl4l

E, H-6lE "; zI+ECl dE sireE €il6lq +?J 4

^J, a^l++, E-44 r.+ €^o} +g =d€€ zlzl
Fg +6J6lr. flsq, 4z14-s--e. d€ siteE F, rl
dltg-e. =ela zlqol4, olTl+ 7la4 €+= E
rIE- 9-e C4dlzlts 6ll*+A+4141 d=u|= 4o1

e ql+dq €+ +sol+.

o €+Aq €+ql+ 'l %Ld&

1. =E+E 
-d€oil ilq ,gE=rJ SE4tEel trll7l

Ll= "i =9d
"J+ 4Aq '; =6-lqlE 4^l +d+== olE €

^"161= =+, d4^J s= Hldzl€ +zl+FgAE
+A6J d44+, a"J +g -H-EC tE4+9 a'+
_e €/E€r+. Hli4 ,Jt6J F+rJg tlgzl+E C
gq €At+4olti tite history stase4l tr+4 +g F
TBiilrJE 944 Z4ql 44 4"J9 *9zl ul€ f
9J,s4, E= ACql^l !-Es 4Hlrtle +48 + 9l
tr}. idqlg olzl6.J 

^JErlqzJ €€14=_ ql4q EJ

69 €zllq+= 4= +E 'JEe+ tl-E H!+ol +.c
.J €6Jg Elilq +d += €Cr+ ^JEll+4 Eol^t
g.g o14lal-ts vll 7l+ +.c6J 4BE ,i=L6J+. +
€+de 4.J+ d=l ^dEllslzl ElBg ol+6lq +
4+4 "ll.J ^JEtl2l.ll9 zl'l+5rJE +Ezl+g Eil

7lr)+g El6l= €+E +dJ6'I.r. 9lEl.

2. BiomonitoringE 9lpl tarset communityel ol8

zl€9 biomonitoring9 +4 Cg+9 4l!lq +
49q 9l= -sgsd9 +Etr+E F6lq +AHEI

= 
l.qElB6lq *q. ol316J %lHg 9$flol zl;l

=9 H+, 74+4 rEE ^8El21ol 
ulxlg €d}g ol

all;}$ul +61 4l+4o1$,trI. fq+ +4 Cg= EI

4l +4+d(target community) zl^lE indicator-4

^l€_EJos,^l +u trE)+ +d+4 Hclg ulr E4
g EE ^JE-l4l dH]"l Elil= €6.1€. el+tJ + ql

El. de qzl.Jg Ql{€t}€zl u}B+E 6l+.J
BACI (Before,/After and Control4mpact) B4Hg

^l+6}q +€ +A.c"J9 Hslzl ^d4zl LtlE +4

"JCql El;(l= €dlg E4 yr.= ql+6J + xltrl, +,
+e6J dg gi^l Al++ +rJ +E4+9 ol;}lz|

target communityrll"I^l +dzlg-g ol+q4ol ;J
tr}ts 4"1q. olel6-J B-Bg olzl +!lql^Jts ^lE€ Hl

S,= ^lls+ 43 u}$e-e B €+dg olq+ *H
I olsai€ +444 "IoJ7loil 9l-l+ rll+s ^l€
€.ql^] Hll€qts 9sg4ol .J+ dl"J ^JEllzl.el +d
+4'i ++*dol ul:lE €dlg soiTl6'l-ilzl 6Jtr1.

3. fiE 8E= H=B +t-d +-+4 sEe(+it 6H4)

Zl^I+ dEtl+"il^l ^I+sl= +slzl ql+seE dl
uloJ Leslie9 matrix modeling9 4 Cg+, +61 zl
€t ^Jgg +q6l= ++Cg=E life history stage

I EE parameterE matrixoil Ell"J6lq :z €9 zl
il+g d+r+ zJtE el+alq, z}trl Eigzlol.a €
!-dql 4i-JE gdJg += ++ ILIB€- zil^lE +
9E ++..JErlq4 tsHolul. €zI, E €+dqlr.l=
zl€t ul$ zNzlf$ 4*s=. €;'zl rltJqr 9l

s4, *g-e_ 714 ++ "ll4+, €+ glzle.l qloj zl

^l ^dg+g rll*g=- qrldl +a Zlqol+.

4. Remote sensinsE olE:d 6l|?J,gellzllol gzl4
monitoring

.J*gCE 
^l4lg d+ +ol^l 3lloJE 94, dg,

slsl4 €tl "f HEI= ELlElrdulE *Hg.e +4
ql^]E Egqq 9P 4zlEql EBll ^l+qr. 9l=
*Bol4. re]4, =l= .J*9C q4l i}+zlq ++
6l= vl+ +zl .tl^]€-^l+Elq 4"J 4rJq 'J "Jg

=6lEllE 4gAI9 EqElAdl^J, +A €t'}ql rI+
El= +d H+.J+ "; q+ rl4xl 4q5g €7zl
Zl++ F HH ddqoil^l ^lEq_n 914. d};Lzlql

+49ts d^1ts *9 l=q1,t] +€El/l 9oe "J

+91/E ^141u.4 = "ll*szl gF6l +ol 6JT 4 +
d4 +HFE 5€4qE dlt ^l^l,] ++ql 9lq
++=q sll4+ 

^lBol 7l+slq. e €+dg olq

'J €+E F+'JC a^l.= Za + e4zl €+= ^lzl
€ 2l9olr*.

.A
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Ell'+zl €+. qlzl4ql (1998. 2)

sBa 4s : -J? 
^J6I"J =t.]lg 6I= 

^]tr+ 
.j

+d, A+EilEl-il. 0998. 2)

ol+A qg : *4 4ult++olGnffi*rlia japoniu)

dBglg +zl^ilsq4 €+. ^lgEIElr (1998.2)

r4^l
*Aq 3l+l : += +pJa4:4?lhn perfirsa Kjellman)

ql^l +El+= E+:IE azl4 Az].dql +6J
€+. "JAqlslr (1998. 6)

,Jql€. ol€ : "lt-rlBl"J .JEtl 4€sa+ =:d+44 #Er4q +s.. oJrlrll'+f, (1998. 2)

zJC4l slg : ts=+E 6-aminolevulinic acid de-
hydratase 

"+E=C. 
uNzl]r.llg:l (1998. 2)

Hilgq qg : +Et Ea AiBJ(Clnrdrus ocettattts

Holmes)9 E+qzl €+ (A taxonomic study

of Chondrus ocellqtus Holmes in Korea). ^lgqlqi (19e8. 2)

S"Jq 5l€ : 9-ezl9 +Cse E *=+q E+'+
4 €+. uNzllQlolr. (1998. 2)

ol$a El+l : Phylogenic relationship among peluetia

and Peluetiopsls species (Fucaceae, phaeophyta)

based on Rubisco spacer sequences. +ts9l 4rl
(1997, 8)

olg€ sl+l : tJ+t ?a ql+(rsnrs,e yendo) 
^lEd1ql+ B+q4 €+ tA taxonomic study of the

genus Ishige Yendo (Chordariales, Phaeophyta)

in Koreal. ^lg4qi (199s. 2)

il+A q+l : $aulBE4 4E Aetaothamnion oo-
sumiense Itono9 Cg^le+ ^ol€4 zl4ql t*
€+. :L+Etlolr' (1997)

El"J€ El+l : o|{-1liilo.!ql^l zl=gql=+ ZliI+
E d€lr+ CEilolzl +c. ql4lEtlqf,,(1998. 2)

6J4A 9g : RADP= ol++ +4 +a=+ 4gE
+€+zl 84, ++EI+i (lees)

E+d 51fl : 9.P E+d al+C o-e d+gq "Je
Mie4l* ^JExlfl slB /dgels+€+d9 Hidmmi

Amanoif zlE6lol +^lqq 44ql "Jo+.lr
zl +B+tdrg $c. ft+s-r1oJ+E =+
= +^l +zl6lJ. 19988 3g'Joil 

=+.+a€ 9€ : 1998ts 24 rc-2]oJvlzl El+ Las Ve-
gasQlrj Zl4lg '98 

^lZl"J^lo+El"I +4B'lq
"Economic seaweed resources and cultivation

in Korea"9 =E +-8.
tlzrlzl sl$ :1997H 109 +++zl+l+^lg qlej a

,n +49€+a +a€+H €+gsE. +.J. €
q;l (+i: EId%lq^l d"JF 462-I,Tet 042-

860-0350, Fax: 042-860-0368).

olrl"I 9fl :19988 2g+El l€rJ +qr+4zllt9
APEC Fellowship Program9 9{}gg New Zea-

land9 Dr. Vishal C, Srivastava9 4rlF44
gfzlsE faJ.

6J€+ 9€ :Department of Botany and Ocea-

nography, University of Washington, Seattleoilrl

1997LJ 8g+El lEzJ Toxic and harmful algae

9 EzlfdCEilq+4 €+€. +sJ.
*pl4glfl : lee7{ 8g+El +g+td+€ €+^l

=- +.J, €zll tsatit} +EEll"++"1 =++. €qi (+4: a* tsEll+ tl+E ++fl 1400H

zl, Tel: 0594-62-9640, Fax: 0594-63-3777.

9lc-g.4tf 
l.......'.,'.'.l

THJ^I

E€4 5lg : ts=^lE A4€+q zl-F. ^lgqlqjl
(1997. 8)

tlzllzl 9€ : q-E:A +€*+"rl 4c ++=+E ^J

e

ll

)

-
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r H+^l +?l=EeE

35^l= ,,tflg=g| 1l=
Systematics of Sphacelariales, Phaeophyta

= ?j C (^]gEtl+l.)

"llt aa4g a4'J+ (Sphacelariales Migula)9

elolge. 4 4 ol4 +=ql^l €Eil E+slzl 4E€
a€. 4E6l-r., tszle49 +tJ6lq B+trJE 2l

F4.J +€+21= El6'lr.zl 6l9:rq, .J+t |"g
r+ diizlel +.q s.++g--e+El ENq-J E.Pg tll

olss +48+qzJ e^19 +6J5lq ^lE€49 H
ol *o}€. oJ^l6ln,4 B+=q +21= +BB}q, s
€4 +€+zl= tla+alazt alHtrl.

B ql+.I ^l+€ dls= 1993H 3g+El lse7ts 5

Hztlzl *44+ €.Jql ^J+61= a4'J+ ^l-gr+
drizl ?,q -s.e+o e+El Ellq6J 7l=se€. sdJ
.J aa-s€.=olq, ol zll_trE ql+ge €Erl4 €a
g- 4rlaln, BzlE49 F+ 2lFq4 €+, +4+
+qzl €+, d,]lul]*9 5i6J ^J+^l +zJ 5L9 +6J
619El.

,,t41'l+9 qlAlss C EzltsAE A!+, Bzl51

4l.r-l Choristocarpaceae4 4ulzl Sphacelariaceae, Sty-

pocaulaceae 'i Ctadostephaceae9 3zll 49 F clade

-e +eq94. Choristocarpaceaets +Zl5oln, Spha-

celariaceae9l StypocaulaceaeE paraphyletic group

o .e- +El* o 4, Cladostephaceaets Stypocaulaceae

qlql -s+q9.q. olq-J A!+= 7l=9 e+ilzlel
Bt}gzl g:s rre r+9 d4ql B++4 Sz]dol
9.1+€- ^l^l6tr. 914. B €+ql^1ts tzlFg ol+

E ChoristocarpaceaeE zlel;J 4"lzl 3zI9 4'J
Sphacelariaceae, Stypocaulaceae of Cladostephaceae

= 
oJ+lzlgg- €4€ r+-e oJ^l4q Sphacelariaceae

-e_ FEI^lzot 6JE}r. ++gfl+, 6JtJ Sphacelaria

49 0ztl ol+g +zlFg ol+= Bracteat06l44

Reinkeaolig zl9Bl€ dnl4ss +ZlFg ol+
zl g+ss-tr_ +gzlss dEl6J z)ee ++qg+.
4+^l e S+ol^-l= Splacelnria, PseudocLnetopteris,

Propguliftra o) Battersiaol+9 4r+ +A€ +g
E. 9lzl5 zll€4ol-l-, Bracteata ol+r+ Reinkeaoll
g EzlEql^J +2159 ol+pE_ F ol+g F'J6lq
+Bg +ss E+q4 9l,l= ,Id4alHq, 1 4
4 Sphacelariaceae4l ts Sphacella Reinke 1890, Sph@-

celqrio Lyngbye 1818, Chaetopteris Kntzingl843,

Battersia Reinke et Batters 1889, Propagulifera
(Prud'homme van Reine) Keum et Lee stat. nov.,

Bracteatq (Prud'homme van Reine) Keum et Lee

stat. et comb. nov. Halopteris Kiitzingl843, Aleth-

ocladus Sauvageau 1903, Stypocaulon Kntzing 1843,

Phloiouulon Geyler 1866, Ptiloposon Reinke 1890,

Cladostephus C. Agardh l8l7e) 12:]|' +ol .Y.dJqH,

tr}. oJsJ Propagulifera49 Prud'homme van Reine

(1982)71 d4619-EJ 3zB9 €, Propagulifera, Fur-
ciseraeo) Tribuloides!+ 7+7+ ol4 o -e- +4^lA
a, Bracteata+ql= 7l=61= 2z)l oy4, Bracteata\

Reinkeqoll= rqls s.El^14 ++q4 9;lE zll

ard6lH+.
P rolngulifera subgen. Furci gerae \ P ropag ulifera

subsen. Tribuloides? ql^Jgs +48++zl S+

= d^l6lH+. Furcigeraeol+E 4 E+€Ag EItg
e + +dBe49 ar+, Elqq ,Jole+ +, El]olzlel

zli z3o1e1 1;| tzlel ,Jol, Hl]olzl-el zl+c+ lil
azl9 49 Hle+ zl+e+ 1z| azl aolE Hl F9 zl

€$ol Eol d;I Hol + t*g ++g -s€6'la 9lg
g 

^l^l6lH4. 
ol+l;J a4= P ol49 B++g ^l

E6'ltsEl, EllolzlE 1z| 4zl$ +,271 tzlE +rll
l?+ "f Azlel €Ell 5lE 4;.J€4golq4 4+€e
E'll+ +++g sl€+4. +CEB4 44 Propq-

gulifura yantadae, P, fwu, P. diuarimta, P. didich-

otoma, P. nipponiu, P. tsengii sp. nov.4 P. recurua

sp. nov.ts +H,al +Bq a, P. subfusca, P, solitaria

e+ P. rieidula= ^l.g- 
oJdEI 9l,l6l9q. +d+4ql

^l= P. yamadae, P. didichotoma, P. subfusm\ P.

risidulq4 9t zllAl, P. rieidula, P. solitaria, P.

diuariuta, P. recur-ua sp. nov., P. fitsm, P. tsengii sp.

nov. 4 P. nipponim9 ttzlE dBg-e +dqH.q.
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Tributoidesol+E 4 =d=€ a€. E.ll+ge +^"iE+
49 d^l+ A!+ Elqel Aol, I ''] rllolzlel zjol,

+, "lgl *, 48"1,r] 44zlzl9 ,Jol, ,Jole+ +E
El 

,

zjoJ ul FE €e=ol +g Tlqgg 4Elllq d,tl
H"l # ge ++g s.€BlH+. 44rJ ulolzlg ol-

4+ 4lsq Bg',J44 gq €EI FE 4€€€r+
q€q 4*€4=. 69 ^lgo1Yril "ll+ +++ a
ss +"JqH+. +CB+4r+ +dB4ol,t.l Pro-
pagulifera brachygonia, P. plumula, P. novqe-cale-
doniqe, P. tribuloides\ Splacelaria comuta, P. norne-

hollandiae* S. intermedia, P. cvlifornica E) P.

australiensis sp. nov.9 7zI dtlg=- +BqHtrl. -J
rJ e+slzJ-g..e_ +9 +2171EH+ElgEJ Sptacetaria

intermediaY P. nouae-Lnlladiae9 olBg-e, S. cor-
nutaE p. tributoidesel olBg-e rl49flq. +4B
+o+4 .J+E g6|{ Furcieerqeol44ly propa-

gulifera rigidula, P. diuaricata, P. subfusm, P. didi-
chotoma, P. solitaria, P. yanwdae, P. fusca, P. nip-
ponim, P. carolinensls, P. tsengii sp. nov. oj P.

recutxa sp. nov.9 11+ol itl"+qHgq, Tribuloides
ol+ql= P. tribuloides, P, brachygonia, P. plumula,

P. nouae-hollandiae, P. nouae-csledoniae, P. mli-
fomiu") P. aLtstraliensis sp. nov.el 75=o1 tlalqflq.

ol^JE €? Ar+= +*61tr, d=4g ,14'J+
9 Choristocarpaceaeg| Sphacelariaceaegl Z4 t+=
-$.+6liz, Choristocarpaceaets 34 4*, Sphacelariaceae
oI= 12+ 48++ -E+slHq. -L + propasutifera

recLtn)a Keum et Lee sp, nov., P. tsengii Draisma,

Keum et Prud'homme van Reine sp. nov, oi P.

qustraliensis Keum, Prud'homme van Reine et Lee

sp. nov.ts e €7= Fslq C+e-e €499sq,
Choetopter[s19 3+, Propagutifera4\ I7+,
Bractectta4q 9+g s..J+ 29+q e+tr}4 4,rl7l
,]l€4I Htrl.

?.qol : ,J44+, A4l-'lq-, EzlE4, +r,l€-+slzl
Qlf, Sphacelari aceae, Clnetopteris, Bracteara,

Prowgulifera, Furcigerae ol4, Tribuloides

^l 2-

lt=a +ggslOil U= Ef+rF9
aEl|-+4 s7

Eutrophication and ecological
characteristics of algal population in the
freshwater zone of the Naktons River

{.1 
^|] 

7l (oJrlqlE}r.)

qF,Jg 
'?9 

cE+r'l Fzl N.P €*oJol +zl
+"Jqq ++z+71 EIg^JEl= dBzJe +€"J+
(eutrophication) €*9 -H-oll. i.lul. Fzl €.Jgr+
q+4+ 7l]z]l=g +Css +€.Js}el g.Jr+ .J+
9 e46iH'r g€.rJ Bf=+= ol++ +4114
(bioassay)4 ++ tsll.Jg F6lq =+E €.J^J rl .

^dEtl +^Jg rla+6lHEl. +de44 ded.] =+uloJg Fslq E+=+c+ €*gq Alg. +E^"jg
+E6lflj1 r Ar+= ui%rgE_ eUALzE +astsg
ol+6lq Fzl €.Jgg +rJ\7lZ+ +*g +71^l
Ag 4+ 4+ g^d=*9 s-E el+6l9+.

qErJ +Ae +sl ,J+7loI EE+ ,l+g r++
6le alslgHeq e+ql^j ;.ErJE ++d.+ ts
EE Btr NHa tsEE 4.2 mg N/s E- +"J old B
trl tit 14ull, NOaE 1.8 mg N/-g 1,3xll, SRp= 246

ue PAE- 6EI +7lElHEl. 4+E €++.J cht-ats
qFrJ ++ql^l ;.EA +.J ol+ zl]\e-=_ *zl
6lq 6l+ql^lE E 150 uell oltl +zl6lq 6}+cl^l
+e9 qelrlzl.= fl"Jol gB,trl. +'J 8l+E +61'
6lB^l +? NHa, NOe'f SRp= azl +AElq sAt
,Jig(d.)g 10 km * -0.32, -0.03 'l -0.33"J HIE

=+9 4lql^J+g(u,")e tJt 0.27/I0km (10kmts

tiz) I +6124"il sl*)H+. +zl N/p Hlgg +
+oil^J 25-40 HqH.a 6l+ql^l r00-z70=_ ?zlt;l
Hr}. FZI N.P +E84, DIN/SRP HI€. '; €*"J
;l-l r'd7l-bioassay a4(NER) Fq Ar+s g ql +FrJ
+Zl= p rl6.J€ol zoral-ll l-lEl*oq 6l+s ?J++
dBlHtrl.

g-Er7.lql^J B+4+= 200q+ ol^Jgs oJa4

9.ls+ +s+g 30q ++ Heq 561 eB zls.€
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"J +a StupLnnodiscu"sel B= Microcystiszl *zl
Z ++gg bloom€ ggdEl. Stephanodiscr-rsts 11

g+q olE 611  {zlzl u.!;.J {9=- H+6}q, Micro-

cysrisb 6g+El 9g.ll ,J^l ++zlgs E]]g^J6}q

+a9 alsl^laq. + 4+ zl^l*9 
=€ '4 

^.€^l71, ^Jge}g H€-g EIE ilzl4.J ?zlC9 +ElH

qFrJ 3I+ Ts,/e+ ^lgF,Jq doJtql^l B=
Microcystis aeruginosaTl Elg^J6l= qE(96E 6-
9€)r+ i4 Stephanodiscus hnntzschii f. tenuis Eol
H+61= Zg(e6E 119-e7E 3g)ql =++ +71

N.P €.J99 BFg "l)oJ r-qElBElq r +€c
I =rlal94, F zll;{3o1 ++ gd6J qEr+ zlg
9 r.i+ cht-a *=EE 7+r+ r00 ue/r 9 111 ugIH,4.
qt"il= NHa FEzl +Ell4ss *9ln Zgql=

^€ 
+4+9 H+s Si'; SRPE 7+7+ 0.13 mg Si/

4 4 ue PAe v+ qlB^d zlzJ'.ll'11 zlel la tlEI
HtrI. 

=61 
MitocystisT| scum9 €dB'lE SgqlE

NOezl €zl612l +a6tH-qq €l^l4l NHa4 SRP9

?zl pulsezl +49fl+. +a e4 44 Microqtstis

C+ql= NHazl, Stephanodiscr-r4]ts SRPgI Siz| 6
9- -s-oJolggq =+9 ^J*g ,I+61ts oJzlzl €
+ elHq.

N.P= dzl* qFrJ g+E drJl utl.J(NEB)8}

q H-+a+q N.p €"Jg ++ EE ol+ .J+g

Elitq. p rE= N+p a7l+ql^l u,+ chl-a tsEts
Eil=+ql Bl6lq sJt 1.9 H 1.7!ll zJzl Qzlzlfle-
ul NHa .l NO: 42174 r]le+E umE +E6J zlol

7l +Asizl 9+9lEl. =F9 xlf4 +zlql rllulq Hil

zl]-ll NH4s+ poa *:E= zlf{9-E- a^'6}q 2.5-

3.5oJ + 29 nrJ97lE 619o+ NOets FH6J d
Elol ++gzl g+gitrl. 

=+E aago-E- Nos B4
NHaE trl + ++ ol+6t94.

B+4+9 €'Jg S+ +Cg ElElTl 96lq q
F+ql^] 4'll +d+"J + ++ 4+= Bq Ell'J6l
q 4^lslH,trl. ++ Eilolql^l +zl €.Jg +Eql q

= a+9 ^d*gg +4'J 44 StepLnnodisctts

hantzschii f. tenuisY 5rl Pc+ Siql q-J SlgE+ 4l

+(k")71 *9la Microcystis aeruginosaY N.t+ Pql
El]+ k"ii6l 

=9ttr1. 
S. lwntzschii f. tenuisY SRPe+

Siozzl *-r. NH4 t-s.21 =g zg ,J+7lq H+61
a M. aeruginosaY SRPeI SiOzzl E-r. NHa E=21

=Cg 
zlz)t- 91fl+.

+z7t +qg 6l+9 dsg$eE- Ea Zg a
izl+ €E' tfzloil =+ gdE+ql ql6l E9 B4
Elgtrl. el++El ++r* 6}++4z1 190.5km= dl^}
es 6lq QUAL2E= 0l+619+. s€E ,J4 Ar+
d+;lel el+ilE rl+g 0.81-0.99 HgEl oI+ *
E6l9trl. +ErJq Fzl N.P €"Jg +Blrlg 50%

z]|.rlfl$ a+cl qFrJ e+q ++€. 4z(1e81

-90E)el 5d++ i?(AEzl# 168m3/s)s-tr +zl
^lag a+ 6l+el =+ +^d+9 ?+4 60-78%,66

-7sv z]4t;lE ]ss qe}*q.
gFrJE +A +elE #zl N.P +EI+g ^l,J6Iq 4+E +^d+g +a^l7l= 4-a]e-e d.+lBllol

.J4. +dE BOD ?dql^] aA+ "J"l ril.J +a+
4 ;lxlE_ Tlol++. _e_'ql+ql 9+ AA+ qlel +
6l=-+rJ^171ts aol 7lt +.c6J.s_i_tr_ +El+ 6l

+;14+"1^J aAe+ 'JE 4lZ *49 d*giz} zl

+ +sEJ ass +4q94. rL6J 4a 94+"il^l
gCol= ql+ +6le* €71 Fg qFrJ +zl sgg
4+^17)71 961l^l= g+4se zl.aol EJ +Eol
€ 4.14.

^!'J +q : qF+, +€o}s+, +71€olg, Micro-
cystis, Steplwnodiscus 7l] 4l=, ^J 

gA 4,

=+^dzJ, +a sEE4.

-d= AI6||9J 4zrllel 6l|r

^l=a 
g etr

9 HJ A (a+EI-+j/)

EJ+ ^l6lt arJrllE qla +d+ ^lg+ 4 +,s
+el 7]];I+ SEllE rFE6lT1 916lq 19938 gg+El

19948

-ll rl -L

zlod o"t- -
z)z) z

tl6Jd
transec
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'5 \i16

n EIr
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1994tr 8944 €€e_ 4 6tl.JE 
=+qq^.1 

;NaF
ql r{6J =^}= d^16}H,tr}. aN= fdE 4^}ts 4zI

zlq 96.1, Ht, zlq4 'J "JsE d46J + 4 =^lxl{ =zJrI9 
r.ls.zl ^lg +dql^J slla+el dq

tl.Jdql 7l+49 C46lr, zl=dg ;j;l.$ line

transectE €-l+ * 10cmx10cm9 A.B€T-g ^ie
€ 50cmx50cm *€7E ql+4ge #Z Folzl4

=€+E HlEe+ rlE= 
=^16I= %LHSE_ d^l6lfl

r, qlEzl €=oil E}t zl]nlJ FEI= 6114 +dql^l
ol= 4 +5E +dE, f4 Es. "l ;tl*g =^t6l
=',JHss 

,g^lB'l-9-e-q, 4g*E 4^l= 9lElq

^l= +d 4^l 47\ zlq elql S,tls, +t, +oJ zl

99 izlal9 € t4 zl$4lrl 614+= illdalq
d^13t9tr}.
7{ =r}9 ar+,94}zlq 6ll= +d9 +d+e

zliolfleQ, 
=+d+g 

zlg+€ tEg, +Bavl
4, "l€€, Fols,r, HtE +d+9 zl?olHsq,

=+d+g 
o[zl$iz],t]4, +g++tE"J '; EF

5zlrl4 9sq, Tla}rlsl +d+g EF€zlrl4H
s4, =+d+g 

zl?ol, +Batl4 'f Fol9r, I
s9 +d+g zliolfr., =+d+g TBa+4,
ollTlETl^}4, F 't "Izl7€tg"Je +El*tr}. +
zl E_nE_ B ul, 96.}9 4la EdoI^]= =+EI ^*
+e+El t5€zlrl4(e€-8€), 4g++ts"J(e
€-Bg), zl6ol(99-Bg), El=+(19-69), F(99-8
€), 4lFg(eg-29, Bg), +Ha4rjl(eg-129, 39

-Bg) 4 Etgl+g(69,99) +g-e gst|fl-r, Ht
ql^l= 

=rJEll a}+e+q 9€:€.zlrl4(99-89),
Elgl +"J (49-89), "l zl 7€ta"J(99-89), zl +ol
(99-89), +Bavl?.ll(99-12€, 39-89), El€+(1

9-69), F(eg-119, 3g-sg), 'l(eg-119, 3g-8
€) "; "ll7l=7l^14(12€) +s-a e$.ElH+. It+
zld}q ql^l= "J+s+El BFgTl^lr.l (99-Bg), .l
7l+€tE"J(99-S€), zl60l (99-8€), ulEE(t€
-69), F(eg-89), +B a5l4l(eg-89), Etel+e(e

e--89), *€21,t14 (99-109, 5€-89), oN zl$zlr|
zl(eg-89) 4 *zl4€(eg-89)9 treE- E+;1
9r, "Jsql^lE t}+e+El zl+".|(99-89), +B

avlell(39-12€), r4Ell(29-5€), 6117157l^lzl(9

g-89), +zlE+(eg-8€), F(e€-89) 4 'l(eg
-89)el +sE es6l9+.

Zl^I= SEl]q a^l ar+, +"JrJrlr.l= €+ €€
o'l-r., ,Itg €t4l =r, Zgql z+sq, fzl Eg
e- I 4,491 100cm9 =rJEllql^l 

zlzJ H+6tHs
q, j14olE 2€4 59ql ,Ji 

=€61n, ^ll+r+ +.s_

EE Hl+6J 46.89=. Hsl6iq, =9 t00cmotl^-l zl
* H+slfltrl. Elfl+ge S+ 

=€o}a, 
;il^Jg 4

gr+ TEql zJ4 zl1} =.r, +.qEE 9g"I 7l+ +
o {, a.9 150cm4l,rJ 7}+ H+6tHsq, Fg €+

=€61.n, 
il*g 5€q 69ql 71.j aq, +"9_E= 11

€ql 7la +-jr,, =91 220cm4lrl zldi {ia}flQ. xl

+ol= €+ =€31r, 
i]+r+ +,qE= 4gr+ 6gql

7l+ a4, a9l 200cm4l^l 7l+ H*alHe-4, pl=

+g llgql 
=€8lq 

Tgrl^l ^J+51q, ^I+r+ +.s
E= 4gql zl* z-:1,391 100cm4ltl zl* H+6t
94. *zl"-}€e €+ 

=€a}n, 
il+9 Hal= €6

HllElq, 6.sE= oJs.ql^l zl* 51, =91 150cm

ql^l 7l+ H+6l9sq, B5.ETI^}4= s]+ +€
6IL, ;I+g €Eql zlZi 3rt, 6l.qE= Bql +q
q, jl3t sl+tr =iql^l 7t+ H+6lg-r., otlzlEzl

^lsl= €6 
=€61q, 

iI+r+ 6s_E= 5gr+ TgoI
7lzl= a6J9 +4.]1.r, a.9 2oOcmolrl zl* Ht
6lHtrl.

dla 4E* v^l 4+ lEA ,]ld F4€ aNaF

= ts4+e+ 4+ +=+E zlelolr +4+ 16+, 'J
4+ 28+ r4a, +=+ 103+olq^.1 + 147+olH.
tr}. B s+9 Tzll zl4.l^l s+ 

=€61= 
!-vJ+g

zl+"1, oNzl$f,zlr|4, "llzl-.3tE"J "; +4t 4

+"lfr.+. sla4E+E ,(lal4 +€g (R-c)/p ak

o _s +4"J Ar+, 9r'J 4.2, /*^lE 2.5, H+ 2.7, t+
4.0 4 +oJ 2.6,71i;t4 4.8'l "Js. 4.9olq^], Ell^I.tr-

g-3,,r3 ;N=A}g LlElql:il glHtrl. 
^l6ll"J d;il 0zll

7,ld!+ B6I.J"I +61= oJ-trg 
"il= ^lg+ql^l +

=c9 zlztr d!1e46'J ar+ ^l6lloJ 
,'lqg Bdll

oJ "Jszlq4 distance 1.4q1^l 7l+ slz] .rlBgB,
tr}.
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5=Olel 
=Xl^llE-E4 

E?
Molecular and cellular studies on the sexual

differentiation of a red alga Grffithsia
japonica Okamura)

ol ff 3 1,r1$rNt]:1.)

E ql+ol^l= += elHl*++ol(Griffithsia ja-

ponim okamura)9 CBEIE olaflolzl fl6lq elHi

+++ol9 d.l+== +g+2lgg g,pa|fl.r, d
LIul* E? +4+ ol"J^J4 €*+ +46l9s4
r + s+rd^l;ilE "ltlg +4ElHtrl. E-J ++€
cDNA libraryql El6J ilF€CEl Hl*g=- /"re+"il

+€9 cDNA SEE9 dEol9g4, nNe blot E
4, senomic DNA blot E4 'J g7l^l€ adg +;J
Elq olEE +4C B43IH4.

"JEI+'Iel ^J^l+=.J dl}i,l= 14zlel .{gg 7
cqdl ilsq, +4ol "Jqg u\tlzl +zl4.dlsB
€ glol ++6J +471rqls *4994. d!+il=
€* rtlg4 +41 6l+el **r3 ;a@elatinous sheath)

e E-qi'+9-s-+ +4L(trichogyne)7} ol +a H+s

-e E= 9ol 4^iJrelE d+r+ +4ol 7l++ 4o
-e ++qH,E+. +Hll+;I9 4zl*4 ^tts-EzlnlE ^l
Es.zlg-g s+ 4++9 ol4+^lE(subapical cell)

9 Al+ "lzl flql Eq 'J^JElq s.^lsql Eq ,+"J

tri= dql^l +^1619-r., 4zl* ^lg^isel rtec.
4'J ^lgiilsq a7l ^ils.eg +zlql^lE €Erl4'J
+^l^"rol +49fl+. 4zl,* rl9r.ls(basal cell)E

++g *1se€9 F;I€ 4zl'"l;rl= €tBlr. "Je
oI^l dlse$g FBll 4.!lS.(spermatia)E B+6lq
q. 

^le.s.zl'* 
rlSdl.E(stalk ce]])E i zll9 gzl'&

s,r-l$.E zld ^BCsl-jr. 
olgol Q,r.l +4+€se +

g6lq 
^lB-5tzl= €Cslgq, s.^lsel €C"l].] rl

gdlsq €Cql 91q +!ll+iIel ^lB-s.zl,l7l €EI
zl"J +^lCg.BLol= z)ea g q olE 

^lolql +d
4"J ql*"1 9€- 4ss +4qflq. .J€, dtllEI'J
Ef 4++z,lel g+^J^lnl= ++619=Ejl €-.tC

^l;I= "J rl*4el i rx*'iql^l 44 7lg6lH+.
g+C4iIc.l ^lBs4'&g 4zI.&4 EJzl €CqH
oq, €+g^14 €AlE4 A!+ gtl^J4;lE "lE
37lY ++.J Hl]+iilel ar+ +^l6lq olEol "lo}
"l e+"Jg "J + 919+. "lal+ Ar+= ellEl+++
ol"il^l +tl.J utl+;l oJql "J, + '; ^l+szlilE
C+sle+ +€€ Ez +4^l7l €znal4 ol=9 ul

4alzle +€ql g6tl ol^J^d^l €alol 7l:.+€. 
^l

^l+qr 614+.
g €+.I^J E4-J dB+ *€ cDNA 

=Ee +Hll+ole+ ^le-s4il 'J €"J;Iql^l +€qjz "JEI+
;iql^l= +61 El"* +€9= cjFw-l, -2, -3 G,
japoniu Female Weak-l, -2, -3), eAi'J Hll+ilc+

€"&4ql^l"J +€q:il q+'J ^leszl"lol^lE +
€9xl 9*9 cjHs-lr+ cjHS-2 (G. japonim Haploid

Specific-l, -D, E*'Ie+ +Hll+^l 4 ^l€-gzlilqlrl pl=* +€q+ "Jrtl*;tlq^l "ll+ ,JEl/l +€q

= GjFP-1 (G. japoniu Female Predominant-1), l
4r +EI+nle+ ^leszlnlql^J +ol4 os g€q
n oJrl+iiql^l= B€9zl ?*= cjMTS-r G. ja-
ponicn Male gametophWe & Tetrasporophyte Specific-

1)o1fl,4. GjFW-1g trl*6J ^J5E 40S ribosomal

protein 58 +dzl+ 52-63%9 +FCg BH,sq
senomic DNA blot e4 ar+ elltsl+++ol"I^l +
zll9 copyE- 3zN;|E z)9-a +4qnq. GjFW-2=
trl*6J C59 cyclophilin (Cyp) Sdzlei +g tlF
Cg sHtrl. ol* zlE.t Cvp *dzl9 ol-ulv4!.rl

99 ull B46J 44 cyclophilin9 CypA, CvpB 'l
CvpF9 +Bzl'J dEgE- +e99-r- ol? CypAY
E+^l FE, ^lE, fl^Jdg oj nematode CvpA9 ol9
dtg=- +BqHq. GjFw-2= CypA4l +6lH,e
4 rle 6lelde4= +89= 549 Bgq. cjFw-
r, -2, -371oJull+il"I^l *g 4rE- g€€ **g
gutl*;tlql^lE ,tlsBgol+ Bs+ gF"l +E6l.Zl
9+g +dr+ +€ol 9l= z)eE- +4qfl+. +, ^J4

^l-E €d^lzlol +ts}+,lql^l= €+zle .qlEE€
e- +{ zi9 4.rtl-Y.z} €Cqa ^}es4ilqllE ftI zll9 ^l+sz}7l €dqq 449 gz}= +edJ

=zle ,

+ {1+'
egol !

+as
Tfoe
domainl
rt ==\
ol ++l
4ar+'
*914 '
Hqdn.l

+E eq
'a\a:: I:

r+oJoJ a

e+ *F,
30c ql 

^l
9 Al] ZJ;

situ hyb

2l +€s
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3-7lE- rl+6lq d+sl= Hltr 1471]el .!l-s..s +c
€ dr+;IE +r"rol .JqB {z}zlts trJ ola}E ^ig
E€ol s,go.e olE .+dzl9 ;(l€lzl.J +€g ol

el ?e dls eg4EE *zloJ zlole+ S€.1 ll9
z)sg- +4q9.4. Cjss-1g F Zl9 +a4e
domaingE 7C9fr,=ul, a H4l domain9 =4tl
r+ gEAE 6J+ol ta 3zllel olulut"l4 

=4tlol Hl+g= +44"J uX9e- 'J6ll 4*+ ^JEq 
g

+alr+ ^JFC9 -H-9+. F Hal domain9 tf€
+ele+ rlfc *elzt Hl+g= EBEaq 5Ae
HHJ +e4gg E+Eaql prostacyclin receptor

+EIa!+ 1ISCg !-9q. In situ hybridization B4
At+= RNA blot e4ar++ "J:lEl94. GjFP-19
qo}+ CE9 hsp90 (heat shock protein 90) +dzl
e+ al€'col 9lH.a, 4+ tsl* gE(2Oc).ltE+ +g
30cql^l l^lrJ +oJ g+49 +99 4 GjFP-lql

E6l +zlq= mRNA ^J^Jol +eJ' fs9$.cl. rn

situ hybidization E4 At+E oJrll*'tl 
"il^'l +4161

Zl g€9= *tl9 .H-94. Genomic DNA blot E4

d4.e I Etl qlElt++"lql^] cjFp-ls-e +^14
ts frdzlE oJ, + tsl+rlzJ"il frdzl9 xlol! $lol

+g+flq 4= #dzt9 +€ilolq 96lq $uX*
nlql^J +,'il6121 +€9fr.9 age i44Hr]. zl

€9 hsp909 *€ol g+4 olEqlF- ggr+C!+ +
€€4E +EAE 7ltsg rq"ll I 41, cjFP-l9
+a elEl+++olE 9ull+4 €€(sametosenesis)

4s. 'JdoJ *Alzl gg z)eE ++gfltr}.
cjMTS-1e-.] zJ* pory(A).s +4q= ++l= +"J
99q+ +FCol glE +dzl7l olzlztlzl 94zlzl
9*9in +B4ge G-protein coupled receptor-e.l 3|

4"J 0-adrenergic receptor9 ,t]$d 4 domain4 #

^lCg -H-9+. GjFw-3e+ GjHS-2= 7l=9 +dzl'
e+ +95J +oJ +€lCg -rt"lzl g*q.

?9q : ^JBE+, Cep+ *€ cDNA =8, 
olAl^d^1,

g+^J4, $6, cyclophllin, Grffithsia ja-
poniu, heat shock protein 90, 40S ribosomal

orotein S8
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+4 6ladszl+ 716J / A+'zJ

ssociation4 Azi dl=* Cgzl$/ol.J+

E!trg0ll^l

4+qEltre.l sdg i]+_s-E_ z-lslEol ujo| ul{a}Qo} o}Fqzlol 419E= Ltl+/l
qH+q+. rl++ 

=g 
!-r]l i,rlr,44g d.ll ?^lq €dg Ee+ +d gg €zlE

,il dcse +^lEBq+. +rJi+El 4l 8 nz1z1 gaq= +q] a+q5l_H- €dtg
EJol g Ell4lrlEljlgl ++"1 i+E 

= 
Lr.e a+Elq_H_= oJrltr. #g zlSg pl€a}

g+qEl. +i/+el rig slfl€ qlsall^l +^lEBq4. rNe. Sdg "Jg z-lgEol
++6lq 4+ 4448+q4"J, E+sl= +lBll +^lg f 9= zlsl= +d a-qg .846I
n !la dl!-df,rl4. zlSol t old€ !l!.= + an 5+9 + ilE+ elg q7lE7l^l
trl+ Eel +d ag zJ+q +qEBqq,

++a+Elgltrq Sdde qTleE ,Jtr r+E +rJ"JqEl. dJ+ gA 9l+qEl.
4++ 48, s.= i^lg Bql +d 49 zlrtlitr.l4. qz.l+rl^l 4+4se +qold
ag Hl?+cq, ol+ 

="Jq4.
olcoll 609-735 z'J a6H^l qsE fl4ltrllElr. EJZEtq-

Tel : 0525-20-3248, Fax | 34-1092, e-mail : envjal@ijnc.inje.ac.kr
ol=E 690-756 rll+^l olelE rJ|+EllEII 6llgtEtrl
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