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Netwok for Using Algae as a
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The second workshop of the working group was con-

vened as a special session of the 19th International

Seaweed Symposium (March 26 - 3I,200'7), at the Kobe

International Conference Center. The program included

two sessions of Mini-symposium, convened by

Professors Sung Min Boo and Jin Ae Lee, and two ses-

sions of meeting as well. Professor Ik Kyo Chung, the

principal investigator of the research project, "Algae and

Global Warming" (AGW), Ministry of Marine Affairs

and Fisheries, Korea, gave a presentation on 'Algae and

global warming: the Seaweed solution.'

A total of 15 members from 11 countries were in atten-

dance: Prof. Song Quin (China), Prof. Put O. Ang Jr.

(Hong Kong), Prof. Dinabandhu Sahoo (India), prof.

Gravo S. Gerung (Indonesia, new), Prof. Hiroshi Kawai

(Japan), Prof. Sung Min Boo (Korea), Prof. Ik Kyo

Chung (Korea), Prof. Jin Ae Lee (Korea), Prof. Jin Hwan

Lee (Korea), Prof. Siew-Moi Phang (Malaysia), prof.

Anong Chirapart (Malaysia), Dr. Wendy Nelson (New

Zealand), Prof. Danilo Largo (the Philippines), Dr.

Charles Santhanaju Vairappan (Thailand), and Prof. Dang

Diem Hong (Vietnam).

The first item of the workshop agenda was reviewing

and endorsing the Meeting Report of the 1st Workshop

on the Asian Network for Using Algae as a COz Sink.

The rest were followed, the most significant tasks being

the identification of the gaps, formulation of bilateral

research proposals and the development of a database.

The followings are the list of tasks to be performed by

the Asian Network for Using Algae as a COz Sink in the

near future. More informations on the agenda and discus-

sion will be available on the web-site http:lagw-sea_

weed.net.

PUBLICATIONS

1. A comprehensive summary and critical analysis of the

magnitude of current COz sequestration by seaweeds

and how this compares with current emissions is

required.

2. COz budget of the seas: rcmoval/sequestration of carbon

through algal photosynthesis or the COz absorption capac-

ity of various algal species, including an estimate of the

carbon uptake rates by coral-associated algae

3. Comparison of COz sequestration by algae with COz

sequestration by land forest

4. Baseline information on atmospheric COz levels on a

regional/country basis

RESEARCH & DEVELOPMENT

1. Appraisal of the achievable growth rates of a wider

range of algal species in order to identify the species of

gl+4Fqot 4^trl



high COz-sink potential?

2. Survey and exploitation of algae in a wider range of

species that show a high COz-sequestration potential

3. Determination of algal performance according to criti-

cal environmental factors in global warming such as

COz availability, pH and temperature

4. Determination of the time for turnover/growth of algae

to a harvestable size to predict how much sea space

would be required for enhanced production

5. Appraisal of seasonal variation in growth rates of algae

of high COz-sequestration potential to determine pos-

sible temporal fluctuations in COz-sink activity

6. Research into means of maximizing growth

rates/yields, per unit area of sea surface, of algae of

high COz-sequestration potential

7. Development of an algal cultivation strategy to

enhance biomass production and at the same time to

maintain a sound and sustainable marine environment

8. Research to determine the best yields in
fermentation/anaerobic digestion (ethanol, biogas) or

lipid content (biodiesel) of algae of high COz-seques-

tration potential

NETWORK ACTIVITIES

1. WG members encourage their government agencies

and algal industries to promote policies that are effec-

tive in pollution abatement as well as environmentally

sound.

2. WG members and their respective governments should

take initiatives on the potential use of algae to stabilize

COz levels by 2012, as recommended by the Kyoto

Protocol.

3. A database on the various aspects of carbon sequestra-

tion using algae should be developed and made acces-

sible to the various members.

4. Regular international meetings and workshops will be

convened to discuss the importance of algae as natural

COz scavengers and to promote a scientific program

for capacity-building and international cooperation.

5. Regular reports and proceedings will be prepared by

the WG of the Asian Network for using Algae as a

COz Sink.

6. The number of participating member countries of the

Asian Network for Using Algae as a COz Sink will be

expanded.

Anyone can contact the network by visiting the web-

site http://asw-seaweed.net or by writing to

agw@pusan.ac.kr.
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4lu;qo1E Eglzl4L +e4l qr-izql^J= zjulixJeJ
4l-oJ^l] 9j: ^l^Hr+ ng4"J ded Sgol "J^J4olfr,
+Ll+. el^JEol qt:lql^J= €H"l4b y4+ t*ol Bll
+q+. j7+HEr+ e94Exl e}j7fB 5 gqq1.<.1 _r.z_l

g ql+F ql$Eql 
^JHI^E +rl.} E?lzlzl qlr dql

4"J r4gq+. dEdqrJE qrrJsol S+ql"J g+g
+ 9lE+ E.e+€ + gl: eq "i ^l^Hoj 

q]+ a qq
9l+qq. qEql^J fl+dl. ^lrJql: 1E 1aE 4gol
HLilzl 9+=+: !_43 E*+q+. ofulE. nf oltE"l
€+ +ql. THql olTl-^l+g 

=rJ 
+ :jE ol]?4r rJ4

Eqq. aNoJ ^gz E4rl. + ggqqglq f=..<19, q-

olHJ, eE F Hl+ql^J Zzly 
^lzJol F++q4. ed oll

SAq 6zJ, atlSziql^J 414 "; El-Hll+ riEl FE E+ol

gt+IEElot 4^tr
Iheil!* ilhrdI&&reil so.dvdpirde, 11



qeEq4. 4,<u1qo1e1 3ts9 zzl qgggoll r 6
4iEol ^l4l+sl+&ee 

zlaqqglq Eo4l "l ,JBE

,l+7lAl Eq+. 4:u1qo19 +g ,Jr 
^l+E +aol

Bxl 9*e *ol *ol r-2+4 ,J€g 6l: A+E 9l+q
q. s+ql^Jg +^= +tr += "lel +4 qtc54 zJol

^Jg 
g + 9l= +llq6l+^ql^l $gg *+q+, qoJ*

+49 Eq€ zld dg + 919'J 
^+'J ^l+olHr. d

E€ "lelql el+ a+54 r+g + 9tfl'J €3 zlslol

H+q+. eH4 QsulLlopl^Jg ^Jgol rflzl $$z.

^J4Eq+. zllzl 9l*.'J Gustaaf Halleeraeff d^JH d€
de 4+=*rEE ++, 44, C4, 5C, frdxl ST

= +"J61-= fl+€"Jq+. Gustaaf Halleeraeff dCHg
€xll Journa of Phycotogy (IF:2.5) 4 Harmful Algae

(E:2.7) I d^l9gold.J+, Et Manual on Harmful

Marine Microalgae ^14= ONESCO grJ)E €4+lgg
.+ 4^lq Harmfln Atsal Blooms (HABs) +olE 

^ll4l4"J
4zl 6 + E"ldllE+. ol* dfldglr.l €xl] d"Jqr 9l

= fl+tr= Noctiluc*9 ^J4/^J4, +a+el biofoul-

ing, €^IC"ll+ +4, q+tll^l+"J Gymnodinioid

dinoflagellates o) Chattonellat9 5C, +6ll dinoflagel-

rates9 €4/+zl ++, ElHlcqlE+H -,?dzlts4, E4

^E+ tueatnents F9 €Tzl al6J + "Jq+.
xllzl nfgl^l +q6J g+= s+ 4 H+ql 9lE

, . 
^l--. 

. 
^l 

u- n] rrl-rl- ^iI'trcstena\yfrcstena-ltKe specres :l] t'f' x a5 btl= \1

+9R+qq. pfiesreria= ulEo+ fl"Jql^j q+ 4* ql^i

el €+g aoeE zl+ q HzJ axll4€zlql +l =o4 *
fl2008 ol^Jg €+t+ol gsq= F +e fl++dg
B= +6ll aoeE ++qr il+q+. E^l7lt 5"J s+
* Pfiesteriael ++, PfiesteriE 4+4A g + 9l: +
zl^lE *H zllB (Real-time PCR) "l 919 zl€9 dflql
4eooJ Etr "l =€*q 

46J g+= i{+q+. 919 €+
44= F6ll ^ll$zll 

gag ,ll+g olzlltlzl pfiesteriaTl

s+E _E6J6H^J d ^ll!l4ss tsEElq il: 4.etr "J
44 *Hxlrl 4xlltrE EEzlq4 tssElol 44 €zl
99 *1, olE snu, DNA sequencing, Phylogenetic

analysis, Sbndard PCR, Real-time PCR9 Fd] 4z.6l$,

+l]+. E+ €tlql 
=d{+ 

Pfiesterift d+6l|l CiJ

+C6}zl f]oN Species-specific Real-time PCR9 Zlg6l

Hr €€"J "l +E a lql ++ qfl+q4. .!ioJ Reat-

time pCRS 0l+6ll H+qE pfiesteriaTl €zlld4L 4
g +a6lfl+!4. Snemsh bioassayE EolJ pfiesteria\

+C q+E d^l6lH_,l pfiesteriaTl 944 +49 la"+

4l+ ql^l.= "Jsa + 9l+= dE "Jol*+q+. 99 .tl

+g s+ a+qslql^JE +FgE7l qgsq q^JEoI

4++ gE^Jg +^JiRH+q+.
getrE zll €+ +d tso}} !5=*rE9 Exl 4

€4 E+tr/^l *etrE 4l+ol 4l+ gd€ +Eol +r
+E dq 4 Ezl €+elE g416l^l €+ E + 9l+r

^J4Eqq. EoJ Ezl ^lE "JHg 
oleo€l 

^lE=E"lrEq
4Z ") C+ +C r4r olg oleoqL dqlg+ql +dol
9leE Reat-time PCR 5 qq tszl BHol +*3Eql
€*ol zlr'"op +o]]CEg EqElB6l= %l$ql 4ltre
%r-6:Jg ill^l g + 9l4rl S4Eqr+. flxll ${ollr.J fe
fallfoJ0ocl lodinium, Chattonella, Alexafidrium F *g
+6ll+ql 4+ol 7l-L'o6l+r C4Eq+.

!-da 4+=
(M€xl trttp : //www.utas, edu. auldo cs/plant_science /Aquatic/start,html)

e=Hqn 
^=slg+#

,JET+
riqqqrr

aqqloljT a+q €+d+ +4++ B+4+qE d
+xlolAl c= j/+H (4Hq"J)41^l €B.J +^J 4E S

I

I

I
I{t

12 gJ+4=Eot 4^trl



+€ol+. e 9+de Cf rig x1zl 'J^lql= +4 El

+a+ flora Sf4 + 7l^\ "l €+CEI44 g7zl fE
ol+*,r1. ci:r;gg eq + B g+dE fl+ gFe
,l=E ee = l€ zlztr * ++.CqE4 fl+e+ Hl]S

g Eod c4.^JEHq4 g+= +tr +6xdlr 9t+. d+
a l g+: 5ol +aaaql^JE a++4 5c4 +la
zls+ E4ql +f, €+= +qdlr il4: :r]a El]$ fl
+b B+ ^l+=*rEE + +C4 "Jzle 6s^JqlE
#4r ""r4dol€ *4_+= FCol qBl Cqil tC
g 96ll^J= dzl€ulcgl gt *dol gi4olzl trll#ql

+LllE 'il++g q+celql4 fl+ql^J t4gz.l4 Frl
qq g "Jgc q}zJa+E +e fl+ qltlee dlr gl+.

$al {x}flu149 ols.t +rlL}{ qlEC q}aa+ €Ell

++qI4 fl+e+ ol$=l xlfzl, 6ld F +"FJ B++a
E €tl EqqBg E"oJ 4l€4 dol "l +la.q"JE4el
tl++41= nlE6lr, olg ulejetr €+ql^J zlld +4+

++5ql ql'J El]"Jfl+€ FUI qC +++ql rl'J C4
4 5Cg gr-61=ql +q6lr 9l+, al= 3LJ F.J(2008-
2005) 4qzl]t xlfloe tsl]oJol q4+l ,rJlzJl{otrE {
4^J44 SCql 4.J 9.}zl ullf ululoJ "J€d :*zJa

+ 2+ 12+ B0 srrains oltlE ++= gts_;|fleff, ol5

+++9 tsj]o}g F6J trl^Jl+a "t C4C4zl €+ C4

=3 
zlB 4€zl(r'lova Hedwigia)9] zllzllB Hl glr, +

€g Fj1 6ql gl+. ol elqlE +qlql^J olzl B;rslzl
9** 4€sari 2+ 2+g eEld qoJ"J ++= qtr6l

"l €4 "l c4^J44 S+= +q6li1 9tq, e €+dql

^'l: 7l€E S+ Cr+E u|gre-+ "Jf^I "JEC gzJa

#9 tsxl4lEqtn €+e+ 4lH€+4e 
=Eql^J 

a+E
garLl"Jql 

'ti+ g+ ed *dg 4r gl: Eolol4,
E g+dql= €xl] uill4^J 4Hr+ 4^lrl4 zBol ztl

ql+ql ileq, rA +^lE +4a+ ++ "; ^J4(?S
+), 6Jf4l Ha+q q^j^Jc qjTlq+(olaq), q+ d

^l EIH(rJg+), "J€^d *'Ja;g s4dE{ "l Ex}ZlF
e+(rJdq), +61 6+ 4lz Ea R^4e€C) + 7J^l

+d 9l= tsolE xlf+41 g+ +xilE dd4q fl+ql

"ll4l6E 9l+,

HHS=oJ Synura petersenii )'1lE

4l= gz-d tl6 +H (Mattomonas nov. sp.)

E+TFpfol4^tI
tutdlEdn.KMkibott|lM
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g!+gBBElg+f
SEilfdlEl (BRC)

0el .E

r"r+^le-+qd+sr

6FS H +qlE+g ^JExlgtlEl 
(Bioloeical Resource

Center, BRC)= 1985H €Bg +dzlg"J(Korean
Collection for T5'pe Cultwes, KCTC)9] g+€ tsl%ro.+

rJEzlfl9 €7211ts, +.llE ^JElxlg;3(culture
Collections)t9 Network ffi, li$zlgE CBsl "t ql

9 xl fl zl +g zlolalrz| +ql /|] € q fl +
(http: //www.brc,re.kr).

BRCg g+: 1) zlg qH "l +oJ, 2) zlg+d g+,

r4r 3) qlE 
^lg "l +4leqE 37lzls rzl ++E

4. BRC= tEzlflE d'€d(^Jl+, E7l^J+, +"Jol, s
t-, r^ll+, €4lol=, +d^ll, 

^lE^JlE, 
El+{} ul.lla

+, +c+, ++ F), ++-H-=d, ^lg€, 
6Jg€, tlzlg,

d&d, gd -B€d, ^l+d F zlH}^l€g ,*+r 9lq.
zlfi 22uf,21 +Eql^-l EE, qLil +4 # Fall rcrc
HnE +qfl 13,00001 uldE f(stoain)E qB6lHr,
q}4l, E+41, 4lg4l Fql ql'J E 3,800+ oltr.g +^J

tsoJap gl+. q6l 4134str +s"J 5-d+++ "llE
1B0A CE 7lq& Eol dxl] + 3,200q+= -B=611 9l

4. enc9 zlg+d fl+= 4=q +s-g El-J C4= 4
r 9l+. qls.4e-+ ol^JE ++9 sgq+E 41+61 A

^lC + 915 ,tll-+8 microarray %r-Hg zHE6l{(rvenas

in Biotechnology, 2006), +#4q s44eg l|eoap.

^l 
oJrl. soj .tll-E€ ol^JEE gEqE EAg Fa old

E^lgtso}q 4r ^lHql€zl 
ol frxllultEE+qlelxl

(lnternational Journal of Systematic and Evolutionary

Microbioloe)', IJSEM)q] "l]H dl4l 4r ++q q+ E+
g E-E6l-r., o1g rlltrS s=++tr +B6lq €++6lr
glrl. 'llgzl 49xlfl€}E9+= € 449 Workshop zllal

(4OH/sl)E Fel ol^JEUl]%tzl€ B?, olcE*fl 4+

^J+(6,0004/H), 
g 299 rcree conference ,H4E F

+ €+zlzJg i+, +4el 7l+7J Mou xlle Fol 9lrl.

+4lg-rEo_e-tr= 4zl+ xlc oucl ^JB+qzlBHlffipB)
9 enc 49, ceF'(^JE+"J^d4Brl+) qgql +71 ql

Etr +^J6E 9lr+. Ed BRC9 {xll Network +Cg 9l

6ll o|,tlo| r2tll qg+ge +C€ ACM(Asian

Consortium for the Conservation and Sustainable Use

of Microbial Resources), AOAC(Network of Asia Oceania

Ajgae Culh-re Collection) Fql qCHqtr +q6lj1 9lt+.

BRC= c+g 5c€+4+^lg E+cq€(^Jga4l)
zl$zlle$ +d7l+e-tr x1449(zoosLJ) 4I q €el

5^Jslzl*4 A"J+ 
=El^q= 

€c6l"l !-+ 
^il44_e_

s +16o} azlzl&"J ^JExlfl$ +46l|l qflq. E-*

rso e001 ^l^Hq EoJoe. {Ez}fl +4 "t ggE E
fs+, txllgl 9c(20048), F-d ^JExlgE "Jd+48
gal€ zlls9 *^ql EIgH=^l€9 $*(zoo0H), H}ZE

^l4flg E"J6lq zlgel Eo6J4, Eg4"J d4l+4^l^
H ++(zoozH) FE 

= 
Tldol 9lH+.

rJExlfle 2i.^ll7l ulol ezJ xll.rl ql I C tlFg oJ Hlol e_

4IgE "Jd a41o1os, ulole4}gel gdg 9l6ll^J= ^J

E^lgg +714 .Jg4 $?ol gs6lr+. 2006H egql

,ll4lg .xll184 4elzl€*4lt+s19"q^J +7t ^JEzlg
el +B "l i"+*"Jol dE gl4l E.qqflsq, ++ azl

e C$zlfl9 +B "; g+ql 4aJ 44219^l$ol +q
qr 914. +LJ sgql= 4qrzl€F 4elzl€qd€+E
++e-tr H+zlzl +q6|= '+71 ^J$zlfl +4 EllEl

=il" 
+Bg 9l6J +rll trEsl7l zl4lg Hl 9lrl. ole+ e

ol 2r^ll7l dB3o4^149 ed oJs4tr^J rJEzlfl9 9

Bol oll* +"q6lq olql ql.J 7lq,7l oll+ r+a ^J46J
4. enc9 zlg EF+ dEzlflol ^JB=oql €*zl]ts "l

-{.-

BRC= -"J+gBg+E+fl rl| ?lrloE gl8

14 u+4Fqol 4^1il
n!Ndllndftsxedsekbdmdql



&golq rrll Tlqg + glE+ ,lg qB, H€ "t g+
E +4= 9dll qq Lqoljlzi 6J+.

=HrIqn988= CoJIt=ot E7A

ctTl
(+B44il)

e fl^J^JE Tlsl4lEql g+dg 20041J +H4qli/ ^J

€4E+q €B€ ol+, tJC gC^JEq ts+ "i Tlsl

4lFql +-J €+= T]6J6l] e_7 gl+. ql+€ql^J: El*
,J %l6J^J g^J^JE +ql^iE +tr_ +=ql+6+
(Euglenophfia), 3€EaF (Cryptophyta), r4r +rJv
F (Chrvsophyceae)S 97 qiljs-e 6J4,

++EE CEg 4tge 6l= EE EoF +ql^l TltL

zl= qtE tsololq, ++ EE tsolol+. rHqlE E+"f
j1 

"J'J^J ul,!la$9 B+ "l 4l$?l+= +6J6I7l 9]61

ol +"J.J tsolglrJ E"JElr, E=51j1 ""1= Bl-Bg HI*
o_q €# +6J6lI 9t+. "J.J^J trl^ll6+ SFgl "lS
6ljz 9l= HJHg Ezl zlEqr4 "JH4 €4q14 "JHg
ol$ap. il4. €zl 4lE" E4 HJH$ +"J"J tszl El4

(nuclear SSU & LSU rDNA, plastid SSU & LSU rDNA,

r4t psbA F)E ol+610l ao e E: +rJg 4lF4 +
g+41€ Elq:ql r q49 FI 9l+. €4q14 ql+=
!Je}€"14 (LM)rl dzldola (rEM & SEM)g olgalr

9l+. 561, dzl€o143 E+ql4etr +sql +ol+ ql

A4l "lzl$ + f,$ ql^Jstr ol^ll+a €+= 6fr 9l+.

e s+dql= E^l+ €+gse zJxl€l +^fe+ 4rf4
€ql iJ+"J, €old, r4j1 =+fl 4elfld"l 914. ?zl
+ E^l: +oJ* *ql^J ^lld+ E€E4+9 ts4 "l ull

oJg dlq, f.rl.{zl-flula (SEM)g ol+d}q ullo}g xNE

$ ul,rllfag ++6E, S€_ua;g -.1 ssu rDNA4

psbA ts49 E""J tszl4lF€+= 6l.i1 gl+. E*, +4+
49 E€a+= e4 E]]"J6l-j1 gt+.

,J+"J +^Je +4+4 dqE zlg +, g* #'ll^J
ee Jo6Jc +=ql+= ^llddl-r, +4, HI"Jdlq, ge 

""+

"J^J +=4+ straing q!.6lj1 9,],4. €xl] +Lilg] q!!
g 

"J'J^d +=el+ sh"ainS E 250q stranol4, ol 6
44 "lzl€ +g g=61-"1 ullolap gl4. uHoJ-* *"J^J

+=qlq€ 4^Jge 
^4i^ll +dzl (plastid SSU & LSU,

psbA)9 HzlrJ99 Eldl:r, Zl5q4 +g+41= qBd
+. E+, t"JC +=ql4.9 dzl€o149 oleooJ trl^Jl+

+ ol.+= 6k-I

€old ql^Je qof* *ql^l i|d+ e$Ea+g E4
"l Hl]"J€. 6l"J ?9 4]eE El%loe. F4dxl€ol€
(rEM)g ol+dlq 4lEE trj^Jl+a ++g 6lj1 fl_9.q g
€E4+E H9ill ssu rDNAel rbcl Szl.lp E4g 5
.J tszl4lF€+= 6}1 9l+.

a+g qr-^Jg #zlE Et*"] H* +zl'H+ zl+^l F
zloll,r-l iN{91 q}Aa+ (Chrysophvceae)9 E4 4 ul]*
g 6l.4, ++ "t 4lFql +ql g+= glaH strarn9 5.o-tr

9t+. E+ i,<l-{z}flular+ Fn+dz}€o149 ol+6lq
rl{lfa€ +ad|j] ol zfEE H}*oE. 4lFql+E g
9lCol4.

IIaI/\ fel
-o- -r u

Station Biologique de
Roscoff 0llgS+fl

4 7l E
(Station Biologique de Roscoff)

gzl: dfql€T]+zl]+g E^l+ 6HEql+ EEr+
9 xlfl9 Bol zoozH zg t"J*el s"6l^9 Roscoffgl

+lzl-J Station Biologique de Roscoffgl^J €+dli1 glAEA 
^]+E

E+rFstol 4^lrl .t5



4. Station Biologique de RoscoffE teJ^ +B4qg
(CNRS) 4 Universit6 Pierre-et-Marie Curie (Paris 6)

A+9 €+ae^l, "l]"J^JEqL fl+EoHl^l s"J^ 4l

19 g+^olq, 4olzl +H4 d ^Jl4l4etr +H6J

€+iol+ (wwv.sb-roscoff.fr). ol 
"l]oJ€+gE 

ge}

4 +^l+ Bretagne ZIEJE g+6H:d €oJql 9Jzl6lr.

9lq, 6HoJe-tr9 d=ol qlf $ola|{, "J=ql= E
7o0ol +E 6l]4+e+ 300001 +E 6lloJFEol 

^l^l 
6}:

F ^JE 4.JCol trl. ol €+fle 1B72Hql €BElq
1BsLJE sd q^l-= zlzlt- ?leq, dxl] zoo€H9 €

+gol =+6ljl 
9l+.

-4zlzl E^l+ €+= +6JdE1 9l= 3+ +dql+ r
E (Algal Genetics croup)g Catherine Boven {l'r}5 4

"J$+ggtr al* V6g6tarx marins et biomolecules Si
dq ++ €+Holt|. ol ql+Hg Mark cock E^l-= 6
cee al{ zE9 d"Jg+g, 189 E^}+ g+9, 3H

el +^l4CC, 1BE 4^Fl4^J "l 2Hq qlxlzl"l F +
10€E d+ 9+zl7l +ol6lj1 il+. e S+ee ,J4+

I +d€+ "l +drll E4g 9d e'J SE ilgg q
s.e 610l, Ectocapus s/rcr-dosus9 

^114, 
+4, HlloJ, iLHll

dE, cDNA 401844 74, ESI S+ # d"+4ss
+6J6Fr- 9lq, g €+HE E. siticutosus9 lul]dE €
4 ulEE=4ol +d-zl= +C+d (uniparental inheri-

tance)9 6l= +8, 4A7ll -'?dzl* "J^d+d (biparental

inheritance)9 6l-= 4g 4ae E+-dHq (Peters et al.

2004). Ed E. siticulosus9 ul]*;ll9lrJ +€-J DNA=

flow cytometuye Eldlq +dill aTlE 214 + 13 Mbp

-g -H-r.6]+ F (Peters et al.2004), E. siliculosus9l 4*
fl+arg" dE^l7lr 9lrl,

"l g+Hg Hzlrlg€ s4611 fi cpNoscoPE^le+

ts49 contie'E Hl]g6lr annotatingoli Bzl9l Gent 4
el9 ueg? e+ *F€+= ++6l.r. 9l+. EoJ, +H €
i,J 2771 €+rE, ul+ Bzl €+r+, ol^lol 57l] €+r
E, Hots4zlzl ttlt €+rE, Hololl4zl 17l] €+rE
4 .g.+ 27H fFq Ectocarpus genome consortium9 7
+dli1 9)4. ncncarpus gT Etrr+ql= C4ql4 g

+, +++4 fl+, ^Jqlql4 fl+, microarray, RNAi, €A
d+], EtHolzll fl+, 4ols44 ++ q +d4l +4ql

olezl tlzl 7.lql+ S+ Es{ETf s"JElq il4. ol4

rJ g+ 
^llzll= 

E. sjticutosus= Eg ^JEe €+61:ql

444 4?J+ 
^il+++,

gzlE qr-^l+ ql+4Cel $xlle! E. siticutosus9

genetic map f4$ 9l+ g+= dlr 914. E. siliculosus

9 genome projectgl olso oJ strain4 4E st^an9 .il.U]]

dlol gg zt+^Jl{= Hlf,6lol polymorphism9 *ol.lli1,
ol# +dzl^lE-s 4^J6ti1^l d4. olE fJdl], AFLPe+

microsatellite E4g ^lEdE ?14. ol4* S+HJH9

E. siliculosus9 senome CBe+q ZlE"++ql +s.d
marke€ *ol-4. ql g+ 6J + 9lr|.

Fucus vesiculo

Station Biologique de Roscoff E+E9 "J+

p!+4FEtol 4^lI
h3r6!skLkrdlexddi$.tu!dfrrd4t
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++t+t=

"Ecological and Eco-physiological
Studies and Application of

Microalgae on the West Coast of
Jeju lsland"

Abu Affan
(611*9+g)

xls.-il.f; ol=E4

g+91; ol+E^l (rll+qi, 2007H zg zzg fl5)

(t€s-91
zll+E 

^J+ €"Je +E "Hqql 
g6}9 "luli +6l]t

#, EJ6HzJ+f, r.^1u1g;19 4l€4"J g.F+ q+a
oJ4*qj^J gq $qe: El+el S.&g *egl1 96
+1}e| "J^Jg u_olr 914. E+ 4€ql q4 Hf+l: Ef+

I S.Jg +E "llEq +44"J E^"jg He+^l7l7l_E +
+. q4^J ol 

"tlEql €€6l.. trl^ll6+: 4l€4 5cg
e +4,llr1 ileq, 561 6|"Jdql A gpqq gt: "J+
g TlHle_s 

^l^16l= 
ZJ^J^J +6+: ,Jd HIB'9 oJ6J

otr oJ^l ++^Jetr 
=d6lol 
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Morphotaxonomy, Genetic Affinities and

Ecology of Australian and Antarctic
Populations of the Potentially Fish Killing,

Heterotrophic Dinof lagellates

Cryptoperidiniopsis brodyi and Pfiesteria
piscicida
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(+B+,iF+qg)

xlg--il.f ; Gustaaf Halle graef f and

Christopher Bolch

491; "l44rHuniversiW of Tasmania, 2007H 39 +15)

(ts+ee+)

The heterotrophic dinoflagellate Crwtoperidiniopsis

brodyt and closely related species were investigated

from Aush"alia-wide marine environments wth regard

to their morphology, p$ogenetic relationships, interac-

tions with shellfish larvae, and natural abr.ndance. Nine

isolates of C. brodyi and two isolates of Pfiestena pis-

E+rFptol 4^tr
tMil.dilwdlM&r,iSddYdPN@bd
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cicida were collected and cultured from Ausfualia and

ballast water originating from Indonesia, Scanning elec-

tron microscopy (SEM) and molecular sequence analyses

of SSU, LSU, ITS, and 5.8S rDNA regions revealed that

Australian C. brodyi strains have identical morphological

features but include two different genetic variants.

Isolates ol C. brodyi from Ausfualia, comprised the two

ITS genoffies A and B which diverged 16.2%o and

6,67o, respectively, of the ITS genotype from the U.S.

Wpe locality. Genotype A was widespread whereas

genotype B thus far has only been found in Tasmania.

Pfiesteria piscicida was cultured from ballast water

indicating a potential irrfiow of foreign harmful algae

into Australian waters. Previous studies using PCR-

based assays claimed a wide distribution of

Pseudopfiesteria shumwayae in Australia including in

Bmnswick River in Western Australia, However, isolates

from the Brunswick River samples were ident'rfied in the

present work as C. brodyi. Nonspecific reactions from

P, shumwayae SSU rDNA-based primers were con-

firmed with Aush.alian C. brodyi. This suggests that P.

shumwayae presence in Australia has been overesti-

mated by previous molecular detection methods.

A species-specific real-time PCR assay using the

TaqMan@ probe system was developed for rapid detec-

tion and quantification of C. brodyi in environmental

sampies, Specific PCR primer-probes for C. brodyi

were designed against the ITS2 rDNA regions and

tested for selectivity, specificity and sensitivity of detec-

tion. The assay was able to detect the presence of less

than 1 cell per PCR reaction, did not respond to non-

target species, and accurately quarrtified C. brodyi n
nahral water samples. This assay was used together

with previously reported P, piscicida- and P,

shumwayae-specific real-time PCR assays to investi-

gate the temporal variation n C. brodyi, P. piscicida,

and P. shumwayae in the Derwent estuary, Tasmania

from November 2004 until April 2006.

Cryptoperidiniopsis brodyi occurred throughout the

years at very low abundances (below 112 cells L'),

while P. piscicida was detected only once and P.

shumwayae was never detected during the 18 month

suwey (36 sampling dates). A further B cultures estab-

lished from the Chapman River, Western Ausfualia, dur-

ing September 2005 were also all confirmed as C.

brodyi. The species-specific real-time assays were also

used to examine Ace Lake water samples collected from

Antarctica. Pliesteria piscicida cells were detected and

confirmed by partial DNA sequences of the PCR ampli-

cons,

Feeding behaviour and interactions of C, brodyj and

P. piscicida with Pacific oyster (Crassostuea gisas) Iar-

vae and brine shrimp (Artemia salina) nauplii were

examined in a micro-scale bioassay format. The

zoospores became active and showed aggressive feeding

response toward oyster lawae. Micropredation resulted

in deaths of planktonic oyster larvae (below 1mm size),

but zoospores were less atbacted to brine shrimp and

no deaths of brine shrimp were observed, Given the

very low abundances of C. brodyi and P. piscicida trt

the Derwent esfuary, adverse effects from micropreda-

tory feeding by these dinoflagellates on planJ<tonic lar-

vae may rarely occur in this environment,

This study demonstrates the geographic and temporal

variations n C. brodyi, P. piscicida and P. shumwayae

by using species-specific real-tLrne PCR, microscopy

and sequence analyses. Continued studies of additional

isolates artd field samples over a range of temporal and

spatial scales would allow a better understanding of

phylogeographic and ecological aspects of C. brodyi,

Pfie steria attd Pseudopfiesteria species.
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