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Al1RZ A E

1992d 649 BZAe Aol Fox Zxa FA| 7|77} ol g s ok
& Atgel AFME Agenda 21(2Al 21)o] AHER] 43 who] A}, 9
A 21 F Y 2 AIBEALRIE A2F A 1772 FAR FHALe
2 BEFstdon ddAged fIMEARLY N&H o)& F HEo 23
o oA 212 FF IASAPGANAN B £EY FEHE HE RoH
Zk=o] olsf g tidted UNo| Rudlofd =HA R E 71A7] wf &
g e ol tE e HFYEANLRTA ta A AFo
g g3t}

REFTY 8-S AMEA AF4oE 1,000%F oo PEo] &A%}

3T AEZb mEAE 3,000%F ool Evta e AMEE Utk A
=% T2 71550 de BEFY FE 150T4A 70NF FE2 H o
Ao, dHFEEL THEH A &L vA HEFoIHE 1). FARAR

ZAFAUCN)A 2std, A7dol EAste YEF] 22 Fd 1~2%,
el 13~24% 28l U7t 74~84%2 FAEY. dUd$dLS ATEW
o 7% A= AATL Aed BEF F Wt 47l A gvn @
o B ddEly, Adsx, HaRE ¢ Fol WY AEHI 4 Xge=
O BEC] TR AL UE olF FidAME EUdEH WU E YE
St odel Eae #AdA meEojor & Folth(dFm 1992). HF
o] A7l M3l e BEFLS FAADELATH Y At 93, 1988
A2 FE 4,589%5(1986dd= T&: 3,117F, 2 &: 15,870%)0a ®
AEARNT. B Y E 29 FAWAE F5L 19903 1€ AA 1,016 ¥
oz go gt olAL WEFOZ i FEol 3,000%F, JE
30,000%°] doh. A9 AgalEolyt EAMNT AR ohE, 7] 2000

0

O



d7xE 50~100% AEe] Fo] 2Fd AR dEdm AH(E 2).
it oy dEAe Aok YAT AR E YEFY HAo® 20~
55%7F 2000t E Alebd Ao WokEm gl olsh Zo| MEBER
tebdel 2We 98 Aol §83A ol EHT AXMM Aolrtor & FA
Qe £24¢ Eahe Rolth(@3ta 1992).

E 1. olHMEe BEFTE AEF + (|4:%)
2 F 2 A F5 A F4
X & ¥ 4,170 4,300
z =4 8715 9,000
3 & F 5,115 6,000
¥ A F 3125 3,500
o] 7 21,000 23,000
FHEFE 1,300,000 4,400,000
UL 250,000 280,000
Hf-AESAE 150,000 200,000
% Al 1,742,000 4,926,000

Z& : ° World Resources’ (1986) - QE&FH, 'SHAYAN-BH LAY
A3l o] Wy-g &3’ (1991 A A4



¥ 2. 20009@71A19] NG oAAE HF oS

A9 F9 FF Z9 28 & dEF
= = . -
(%) (%) (HF)
-dd ¥
=n
il 3,000-1,000 33 100-333
o}z sl
150-500 13 2065
ik 300-1,000 43 129-430
Fdol '
2 A 750-2,500 33 249-828 (57%)
716k 445
CEEED .
S /o430 2.250~7,500 8 188-625 (43%)
£ A 3,000-10,000 15 437-1.453 (100%)
A AFHRE SARARDA, A7) 200088 AT - AR BHF B

Ll
ZUMA-S8ABAY ALl M Fatel’ (19914 AL

AAZANE H28E gadel BARA} EWAR GRH] oHo
877 A 2Ae AdolA olnl AT AHA ENBrIS YEZY 2
22} 85T 059 REZE AU} AR o] o FAA Ak ®

- 3 A AEALY Mol HEFTY FEHE HIHoRE FAH HEA

4 BRFoRAY AAFFEL T+ e VA ATk A yEAA &
HE @49 HAE A 4% $EY, 42U, AQW GER, FALY, #F
29, fAAed 5 ¥ /A 2A/BE Foel o FolAT Uk, IS
AAANE GUA D] EFNN 2elsle YR, IAA L FYBolY A
AYE, ERTRe %2, olddl el Aug AW Fo ALl 8L 3 £
A= edel,

dPde 4FEE Adnd, AEA 5 @A A7
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200312 wEerd AAFFHAEAA g dFE AV o1l mEt A=
o dgAYeE Hustn HEse Aol FAEAS AT AHd ¥oiyH
BAAY ZF718 AT 447 Aoz Ad4ga Jvh. FuisidAge] B
&< fAdlMe S ERAE 2 fAAdE A A6l O BEES A
3i ol F8 YEAY W B AdRES Bedlor & ey, I
AETH gdFPde EANY S FHstn, AEALY AW 2 AFEA @
2 & ol 4S8k, data baseE FF8t0, B9 /TS FAd o &
Ao, ofge] AAYPEFT v FAALE 27| &H - At YEX}
BigTZogxe A dAE A driol @v. AEFY BES A F
ZHA 2 ol Aol AAZE @AW (n situ) EEFH AAHA #FAHo
U AldA 719 fASIAY HaAld giHg FrAez ARste @AY
(ex situ) BEEWHol Ut AU BHEL YEFTE AT 229 A
FAHES ste AL2M AAARR FdAJez AHstd 25 A
stAY EEstel vistd @A BRELS JAFTHA AAFAIHY AujAE Tt
o] F83 AE2FE FASL BEFAY WF v FEUAXSA F7] B
Zdte otk 7 & WEAE dFYL AFHoR o] &3] AME
AP 2L Culture Collection B FA23 5 dX 9 HE2WE S
s

A2 SAGAA Ao & Holt},

e

o

WCUM (Working Collection, University of Maryland)€ € 4 .
I=e FF7NE7IBE A BAHY F dFad FEEH AR glon
AEEEE  FEHY UEZE o]EY. PPCCE (Portsmouth
Polytechnic Culture Collection of Marine Fungi)E #%°|& 339,
CCAP(Culture Collection of Algae and Protozoa)dlA= /& 33t

3 1. NCMB(National Collection of Marine Bacteria)ol A &) v
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BES AEAHLE HAFstn Utk 48 oF 20909 BHEV|Ho] glon o
£ o AEF BEAY(JFCC, Japan Federation for Culture Collection)
of Z4Ho FEuUFE st Yoy HolE 2RIgE A=A
=2 Fall, 23, M3l BF V] b8 5ol HIEAE R ST
b4 B oldet £ FEAA] &Y AL E o YL A
2 2141719 =7t AAEE S e & 49 g ¥98dE & UE Aol
qFAY R BFAE v|YE, 27/, AF, FHYE, ANYEY AEFH ol &
< st e A d7ALdE FFE F e BA BB FHo] 2
THEg. wA A FAEALY FHAL3 (culture collection of marine
organisms)& AH3std I R T HFAEALE 3 EE3a, o
o] BEE7|a3 MEYLE 3t sUdTxol 888 & A FEY Ad
o] A8 FHFo] asith. e Afv AFAERHE F, EFE 4
& 44 culture collectione] BEF Aejoltt. A Y Huje #F
BH718Q FAx &P EGAES F2 AFsa oy, dFAEFS
P AEAEANEE HIstn Jot. FFAFATL, FAFAN G, F4¢
T AFLAH U FolA ALHOR HIFYE UG AT L HEALES
A BESI Jovt FFAL AAHA AHFHEAY &P glon, of
ST AR FAE HFYE 77| Ho]l e it 2 TaE
SEve fdo FFNGAT7IBoE a5 HE AYS nge = g g
3 E AL e 9 AE FE, EF, WY, BE Eoko ARV BHie
2E Y JINATE FYsd g dA AR 8 FREAH FEo=
FAHL e AFLDTA 5/0E A AYez A FATF LI} g d
WA FRATFVNIRLE FAsn o fAF AP (RF FESeE AT
AFed WA Zie dF, AxArlE, FERYHEHFY F)E FPstn o
EF A FEFs AN, AE dF 5 A3E AAE FEE AT A 2

ttlo
R

)

o AFRFLE, AEE, Az #E vAE 2 2F/9 2, 4
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Y= A AHEQ AFYEAR, 85400189 A, 2y 2FA71F £
AT AW F AGABAAA 2 BY QYR $9048 2oty ERE
A AFYERL LY U AES FYT & e u AL 23 gl
Oa Atgdd,

AFVERAALY Ade AAH, FARSH 20N 21472 ) &
H71E 71 B Aoz AAHY Agsae =494 A71Fe0la B
Ao A&EAH Ade] ot HIYETALLY AIYS 285y At
T 2AHVIE, MY R §£371E, S90S HAAA L PEg 2 2718
A71eAE, AEAH g8, 748 L AMo] Yasty Ad7a 714, o
Fel BE /714 FAAA L F2o] WaHY ojge AL sHom &)
FHERAAN LR L B2 T2E7] 98 ANAT} a7Ey 2 d
TANE AFYERAALY HYS 93 2z z 2 FAAEY &
22 =99 % nAE, 2§, AMBE, FHAE, FE&50822 289
B} FAYFE Hotdtd FY HAYBRARLH T2d7 32 g
ALY ARAALGE A SR



Al 2 v AE FAAA €3

2-1. A &

NAES A FEFTIANM 7P BEASA ol &5 Adoln AAGH
Aol BaAzA EATEH F2E 9L F9st dH. uAES AR
B otyet A&, sjALTT, A "2 X, A, LHAAW, ALY I
ol ol2717kA] ggstA EES . vAEY A A FAHE F2
25 140,0009Foly, AF4d= 1,200,000F°] U AR A
AAA @A Aol LAHF mABEFLS EF AHA 13%° AUA &@=th
(% 3).

=

2§ £4 24 FANs 3 3¢ W8%)
z &

AdF(Alop e 2o} E39}) 3,000 30,000 10
FHolF(Ol7/AEF X3 64,200 800,000 8
vhol 2l A(Le}av] E/obx] EH) 5000 130,000 4
YRR E(INETE 7D . 30,000 100,000 31

A& : Otto T. Solbrig, 'Biodiversity - Scientific Issues and Collaborative
Research Proposals” (1991). ¥+&31(1992).

AAA NN FEF el FAHUGUR NFETH TEITH IR=
St Aoz ol §otA HAT wAEC] REHA ¥o FaF A4
dojvig]le Zart @9, Yo R vAEL Ad adRe FHM =

tlo o



fo
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AHE ARE T BAF FEA AHsE AE, AU EAx
FAQA WA A A Y ANFE AXe T HIHAY AE HE s
27t ssleg A7EE FEg FUstd HESoop . BEWYPLS
HADLEEY, THEAZE T 98 7R W] 3oy PAE FRA @z
T A9 WY S ZA st oF gt

F B A7AY QA FAEEE AR EC 9std e d nYgEsS 7
Zke] EA 2A BRE AMgZEC] AV HENVGE B JEH =5 9 &
o] EAlFzE B JgEe FAEEVNF v TF7IE7|F(Culture
Collection)& 93t Aot
TF71G71FN e ZETF, AT, g F 2 52 E AEXFE A7)

BEStR oA bank 94EE 3 Utk F, AAACdA 2 FE3

r

82 ste AgdAle dAY Zolgle BHE ATse dFE @2t 3

Aoltk. #F71871#A Efstn de TF5 AETTE, 53 nAE
Aol dolM F8d Adol  F Ue FHolW ERTF
TE HYW & 1 U AEANRY BdEE e U HEl 8 9
23t}

AARPEREAY(WFCC)S A EESS Y3 (JAMS)Y sH=3 o
2 1970¢° =AHAH A 587M= 484749 Culture collection®] 7}
Qe Ywe) AE 19514 XY FHom UYRUMEIREAY
(JFCC)°ol &A=, nigo} 459 ZA$= WFCCY AYF vl= 0
AEHZAY(U.S.FCC), 4= mAYEEEZAY(U.K.FCC)°l SAHATH(A
1996).

A oF 6097 ZF7klA Culture CollectionS £t Yo I7}d)
A AdEte 713 A7) BAA AdEte Z#em vE £ ded F8 =
7VE9 WFCC 5% RA7|AFE F 49 2. Culture Collection? =
A7 Bota stod Hk=EA] B3 2 7 Boe ule ohlXw YEF

o

of
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golx 279 BEe TS AT ¥E Be woe slBol sulet

= AR E4E AT ALE BESHT e Holn

¥ 4. F#837F9] WFCC 5% Culture Collectiond ¥ R&FFS

= 9 BRI B BEFFS
s = 2 6,695
o 2 23 50,767
= = 13 30,181
2 = 59 11,694
Ql = 14 2,182
o] = 31 188,248
k-3 &+ 50 64,313
% = 25 61,683
28 3 44 10,980
= 4 14 23,062
Hdd= 8 46,668
4 7] o _ 5 17,040
z g A 15 30,639
S d 10 28,011

AR WMeP FTERYSY AR R ALY (1992).

2-2. S wl4E 4 &3

Fauete] A9E WFCCol $5% vAZRE/ R A4 fAFgdT
29 {FHALY(KCTC: Korean Collection for Type Cultures), &=
ToE3 FA vAEEREAE(KCCM: Korean Culture Center of
Microorganisms)® ¥ 71&# Eo| (& 5). ©o] gex AUlgtn nPEA
T4& vAE FFEEME(IMSNU: Institute of Microbiology Seoul
National University), 3= ZFMTATYd, dANGgn njPEZREAE S

-9 -



2] ity YPFE @4
o 9Jdtd 243 e Fel 3

g8 Aol

GRS
Ao

=1

£ 5 I F8 TF7|H718e B{ FF

714elA AFRAez AAe d8
duligl ez FAeA] Rdtxn v},
SEvete] dEAQ 3718AAN BT FFE FEIn oy BEFTTY
Ante] A HFEI|@ o 22 FA EX30= Culture Collection®] A
x| =] ojop & Zo|tt. tht Culture Collection® A dstede
g Ald, At 98dEE giRR
ATRE E43E ¥EA §A43 £

=13

71 o ez 71# 54 LA

A oie AFHE Aol

= 7t 71 & 71 & BERuAE FF | FEATT

Bacteria
Actinomycetes
Fungi

KCTC Yeasts

(Korean Collection for |Plasmids

Type Cultures) Cell line
Viruses
E. coli library
Patent strain 9,558

g
KCCM Eﬁ;tgei“a
(Korean Culture Center
= o Microorganisms) Yeasts

Patent strain 2,600
Bacteria

INSNU Fungi

(Institute of Yeasts

Microbiology Seoul Plasmids

National University) Vectors
Cell lines
Viruses 1,517

_10_
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2-2-1. ¥4z (Korean Collection for Type Cultures, KCTC)

F2: 305-600 A FASAZANG 1155 493GA 7o
el: (042)860-4614, 4623, FAX: (042)860-4625,

E-mail:kctc@biosys4.geri.re . kr(Internet)
kete(H2lt) /kete (el Q)

32 2323 (Korean Collection for Type Cultures, KCTC)& %
E A% Nd718ozA 198590 FHEZHEE HAA]S
A =27 TE APIFETLE FHAALAEH 9
stz Aok, 1985 K8 MAVAEDF BEAY (World Federation of
culture Collections. WFCC)ol|, 1986d ¥He MAFELYP(WDC:
World Data Center)dl B4 7F43tRct. £3 1990 69 AAAH2R7]
F(WIPO: World Intellcetual Propertty Organization)2 %& Rt}
ZE ZoFd 2AY FIU|BE A F 7197IV(IDA: International
Depository Authority) 2249 Y& Y=sart.

FAALYPL 1199 FAAEAY, 108902 FAHAE 99993971 sl
M Adoze AFF 173 (HAHF 1098), 7143 2390 AdE ZFsn 3
. FRYFE EESVNAETT - BHEATF - ARl B 59 {A
A AZF ALES AAH1E AHH o2 F3] BES L U 1996
d 7lg2a Ao2E 9,558F8 Efdta Ut olEE2 REH "AYE g
F3t2 HE 2 e ASTH R BAYESH FB 5L ZAF YAasio
M2 &AL /A d7 £ 8¢ Z83tn 1o dolE o]l 23
o] AutolAl NSt At ol & FAHA AL FERG tEO el
AHERENA BE&H R AFHT Yot

TP AFEZPE XYt 4F FEE World Wide Web
(http:/ bildctc.geri.re.kr/KCTC/KCTC.html) & F3ted Qe oA A

- 11 -



&l H1 on, ARE F FF9 AAE @ ot

EF R /A% - Y- 8 S BAE A7, A4Y, 28] P
g EEFAF(type strain)& EF3te Ald - AT - AR - AMFF - vl
EAXF AxY DNA - f32 goldeje 5 7gdn o, 74
TaTANN BEHIE T3 NYERFFEL AASA BESNS =
= AA/NHEAHI2E gt Yok uAEF #AG B it 5329
Hole, 54 B+E Addtas, Sy watd A" Q27 )
o 2 mMEL 7IegEte 71g7|de] dYPste FHEE A Zstoof )
FAALY(KCTC) L Feviet SHvBE 7)gr|#ezA 19819 S3l3yo
2EH AFE ol SHAZEE SIHRYES Fg8tn o 19909 6¥
AAAHERZ]TF(WIPO)2HE ROs2EZ%d] A SIuYE2 ZA)
FUA 171 B(IDA) 22X AHE YS3e] ba} B 2ok oA ZAES
HaFo 8 dAsn . _

TFETFUFE KCTCH A4 - AMHAl - ¥ - 28718 &
ALY R Bl FAHO Y; FFY HAFo] WLF ML 323 Qe
718 et FFE EEFT.  gREY BAFFE B
ampouled] $2 Axd Az Iy, T43E AHz EYHE ALw
Atk EF KCTCE "AE9] BHFEFA 2oy Ak SHAANAS Q)8
I e YysetAd gy B o] olug BiologEo] ABZTHAA
d. Quinone®4, TAA WA 24, DNA 47124, PYMS, A¥y3z =
o] #EFEA FAHW, ribosomal RNA sequencing® ©| &8 #AE3HA
=4 F AIF £E A 4 FN2"E 28 QU

KCTCe dA E/FA AL #F £5%4 FR, EXA4A%8%d 31

4d TAFE T #F volHMlo|2E &8 JEH KCTCY WWWE
ot 59 FFRE 71 2 FRAE G A% FEo] sy, A
FRALHC] TFdte A FEBRY FRA 2GS ALY n|YEAL
¥ KCTC WWWe AxEfEa FEAE 98 GINet(Genome

_12_.



Information Network of Korea, Http:// grcsysl.geri.re.kr/)o] 7}%
o len, MEUIE HDEUYEHIE AF BIKNet (Biodiversity
Information of Korea)Z} /W& S Ut

olglol= KCTCelM = nlAESY £ &/ 54 - E& dd Y34
2 A FeEol FEHAHA g YFIAAE wid S 71E fAxd e
A 2 AEY FEGN BT 25ED € AEE FAR FYsa o
1=

2-2-2. §Zu|PEREME (Korean Collection for Type Cultures, KCCM)
Fa AEA ARET AEF 134, ARz F3oshy
Tel: 02-392-0950 Fax: 02-392-2859

FHFTTHI(KFCCO) = %A, HEIHA 2 45 AdA AHAANER
TAEE AREAARA 19673 HAYEH nAE, AEF, FHAL 74,
T3, BE a8 Z2 uX JFE FYs e FFF 750FF st
o ¥ 2,600F° 2dte mAEE HESn UH. SHEFY JIHAE S
19783 SUldlA Hzx=2 AlAstRen 1981d ST g KAL)
53 ofy AL STF 71978z AT old g JF
g EAFoz Y3, vAE HE L BT 245 we
KFCCe FA7|#o2 P2 LEMH (KCCM)E 1989 84 dajst
o #F9 gE, HE #AYE A&FHoE Fs1 YT

_.13._



2-2-3. u|PE FFRTAE(INstitute of Microbiology Seoul National
University, IMSNU)

Za: AgA BT Agddta nAYEATA DAEFFAE
el: 02-880-6710 Fax: 02-888-4911

IMSNUE AMgddta v EATFLNA 1993d HdEsA2m, 19954
FRu| YR 2NE ug € d7E TF FEVNB2E ALY 1996
d dA 1,517F8 E31 glon YHAGE} B Y EEAFE
TP FF9 3, BH, 5 EE € BEAFE FYstn Uo

2-2-4. 7] ¥}

a9z FFHArIEd BAF FAUANE FFVHNR AL FAS
B 7,816F (A& 6195, FFo| 4,5055F, M 555F)& HAsa e
o, 34 ENELL 832F (AT 528F, F¥ol 145F, A% 159F)E
Aatn o dA AAZH BYE FAe DA Ao HLA tAES
AT THEAL LS 1.400F(A# 1,300F, Hlolgl2 100F)E B
Adta o 1996d 74A  upoly 2 205 F 148F E¥E Za o =
HEZATLAN e 9T SHu|PEY FTAIANEE AFstn Ao
1997dele ¢4t F 19 24TL S F4 FUHlT A7vld, 2942 A4
A& 794§ AFAAN 0 FASAT. 234 BFVEE FaBTL
7ZhEEd Sl ddte ZE 44T A R BEAALABREANA BP0 A
T 8 #F 2 FE ASHez AT F Y& Aot

FHAA AFUNBES 71 T BE/Sn e 71Ee dFAFA T4
g & Jde 2 ddd 24 AYrI¥EE FEH FEEZRAE st WA

™

_14_



T, FBATES WAE F 10,0008 ASHRF, AdF5E, AA=HAS &
&, A8 FolA FE BEFAZKT] fEoltt. E HECSF] B AT
g FYP5ta AGBARES AT FBEANLE S BR{etn 7] HE
otk ¥y WA FFE £l BESD IF EFAFE & ¥ M E
HFrYE AE EFA2dol o =3 FAAHQ Culture collection©]
23 Aeelth.

2-3. F9] v|AE A} 23

728 HAFSS) FY Fx AR TZ Y5 T 9= GEH WYE 2
TEZE71#<Q Culture collectione E 63 2o, AWFr|&e AAITE
< BEALY T84 d4E qFsA AEF EE J23 g A
229 YHEAQ Culture collectionoir EFdtx e #5dRS F 79
Fig= 3

ulZe] ATCCE AA Hdig] £¢71deln o8 F/Y vPELS /M4 o
F3tA HAFstn Atk 5L DSMO A FSHEHANA 3 vYEE
tFstAl BEStD o mAEEFECH] ditd e AAAY dT+E £
3 Ut} diF-E9 Culture collectiondlM e A8 F7/9 vAES HFstn
AA Yd@eie] CBS (Centraal Bureau voor Schimmelcultures)$t 2
o] EFuIYETE HFe = Jded oRdAME ANAFE TN FF
ol¢} ERFWE AT Z £ dF22Z3t9 40,0009F9] dFE ERsStn
Ach(ul 1995).

_?15
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£ 6. F8 AAFEY FAF £ UV FE 993 Y= HEAHQA Y E
FdHE 7]1#<Q Culture collectiong &=

718 F &

AHU Laboratory of Culture Collectin of Microorganisms, Faculty of
Agriculture, Hokkaido University, Sapporo, Japan.

AJ Central Research Laboratories, Ajinomoto Co. Inc., Kawasaki,
Japan.

AKU Faculty of agricuture, Kyoto University, Kyoto. Japan.

AMI Department of Biologics Reserch, Walter Reed Army Institute
of Research, Washington, D.C., U.S.A.

AMIF American Meat Institute Foundation, Chicago III., U.S.A.

AMNH American Museum of Natural History, N.Y., U.S.A.

AMP Australian Mycological Panel.

ARSEF Agricultural Research Ser\}ice Collection of Entomopathogenic
Fungi, USDA-ARS Plant Protection Research, Boyce Thompson
Institute, Ithaca, N.Y., USA.

AS Institute of Microbiology, Academia Sinica, Beijing, China(same
as IMASP).

ATCC American Type Culture Collection, Rockville, Md., U.S.A.

ATU Faculty of Agriculture, University of Tokyo, Tokyo, Japan.
BATU Department of Forestry, Institute of Botany, Faculty of
Agriculture, University of Tolyo, Tokyo, Japan.

BKM See VKM.

BRL Akers Culture Collection of Imperial Chemical Ind., Ltd.,
Alderlery Park, Macclesfleld, Cheshire, England.

BUCSAV Biologicky Ustav, Ceskoslovenska Akademie Ved, Prague,
Czechoslovakia.

CBS Centraalbureau voor Schimmelcultures, Baarn, The Netheriands.
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CCEB Culture Collection of Entomogenous Bacteria, Institute of
Entomology, Prague, Czechoslovakia.

CCM Czechoslovak Collection of Microorganisms, J. E. Purkyne
University, Brno, Czechoslovakia.

CCRC Culture Collectin and Research Center, Food Industry Research
and Development Institute, Hsinchu, Taiwan.

CCY Institute of Chemistry of the Slovak Academy of Sciences,
Bratislava, Czechoslovakia.

CDA Canadian Department of Agriculture, Ottawa,

CDC Centers for Disease Control, Atlants, Ga., U.S.A,(same as
NCDC).

CECT Coleccion Espanola de Cultivos Tipo, Department de
Microbiologia, Burjasot, Spain.

CIP Collection of the Institute Pasteru, Paris. France.

CL Carlsberg Labortorium, Carisberg Reserch Laboratory, DK-2500
Copenhagen, Denmark.

CLMR Central Laboratory, South Manchurian Railway Co. Ltd.

CMI Commonwealth Mycological Institute, Kew. UK (same as IMI).

CN Wellcome Collection of Bacteria. Burroughs Wellcome Research
Laboratories, Beckenham. Kent, UK.

CNCTC Czechoslovak National Collection of Type Cultures, Institute of
Hygiene and Epidemiology, Prague. Czechoslobakia (same as
IEM).

CNRZ Centre National de Research Zootechnigues, Jouyen-Joss.
France.

CRIPP Reserch Institute ofCrop Production, Prague. Czechoslovakia.
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CSIR Couneil for Scientific & Industrial Research. Pretoria, South
Africa.

CUB CUB Actinomycete culture Collection, University of Bradford,
Yorkshire, UK.

CUETM Collection Unite Ecotoxicologie  Microbienne, INSERM,
Villleneuve D’Ascq, Nord, France.

DAOM National Mpycological Herbarium. Biosystematics Research
Institute, Department of Agriculture Ottawa. Canada.

DAR Plant Pathology Branch Herbarium Department of Agriculture
NSW. Bilolgical and Chenmical Reserch Institute

DBV-PG Collcetion of Yeasts, Dipartimento di Biologia Vegetale,
Perugia, Italy.

DSM Deutsche Sammlung von Milroorganismenund und Zellkulturen
GmbH, Braunschweig, Germany.

ETH Dultursammlungen der Eidgenoslische Techmische Hochschule,
Zurich, Switzerland.

FAG See GU.

FAT See ATU.

FDA US Food and Drug Administration, Washington D.C., U.S.A.

FERM Fermentation Research Institute, Agency of Industrial Science
and Technology, Ministry of International Trade and Industry,
Tsukuba, Japan.

FGSC Fungal Genetic Stocks Center, Dept, of Microbiology,
University of Kansas Medical Center, Kansas City, Kans.,
U.S.A.

FMJ Faculty of Medicine, Juntendo University, Tokyo, Japan.
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FRI Food Reserch Institute, Ministry of agriculture, Forestry and
Flshery, Tsukuba, Japan.

FSK Reserch Institute for Food Science. University of Kyoto, Kyoto,
Japan.

GIB See RIB.

GIFU Department of Microbiology, Gifu University School of
Medicine, Gifu, Japan.

GRIF Government of Microbiology, Gifu University, School of
Medicine, Gifu, Japan.

GU Applied Mpycological Laboratory, college of Agriculture, Gifu
University, Gifu. Japan.

HACC Hindustan Anitbiotics Co. Ltd. Pimpri, Poona, India.

HBL The Hartley Botanical Laboratory, University of Liverpool,
Liverpool, Hungary.

HGB Hungarian Microbiology Gene Bank, Budapest, Hungary.

HUT Laboratory for Fermentatin, Faculty of Engineering, Hiroshima
University, Hiroshima, japan.

IAM Institute of Applied Microbiology, University of Tokyo, Tokyo,
Japan.

IAUR Institute of Antibiotics, Uiversity of Recife, Pernambuco,
Brazil.

IBL Botanical Institute, Lisbon Faculty of Sciences, Lisbon,
Portugal.

ICPB International Collection of Phytopathogenic Bacteria, Davis,

Ca., U.S.A.
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IEM Czechoslvak National Collection of Type Cultures, Institute of
Hygiene and Epidemilolgy, Prague, Czechoslovakia (see
CNCTC).

IFM Reserch Institute for chemobiodynamics, Chiba University,
Chiba, Japan.

IFO Institute for Fermentation, Yodogawa-ku, Osaka, Japan.

IGC Center of biology., Gulbenkdan Institute of Science, Oeiras,
Porugal.

IHM Laboratory of Mycology, Faculty of Medicine, Montevideo
Institute of Epidemental Hygiene, Montevideo, Uruguay.

1IBM Institute de Investigaciones Biomedicas, UNAM, Mexico.

11D Laboratory Culture Collection, Institute of Medical Science,
University of Tokyo, Tokyo, Japan.

IMAB Institute of Microbiology and Agropecurilus Industry, Cantelar,
B.A.. Argentina.

IMASP Institute of Microbiology, Academia Sinica, Beijing, China (see
AS).

IMC Institute of Micfobial Chemistry, Tlkyo, Japan.

IMET Zentralinstitut fiir Mikrobiologie und Experimentelle Therapie,
Akademie der Wissenschaften der DDR, Jena, Germany.

IMG Institut fir Mikrobiologie der Universitit Gottingen. Géttingen,
Germany.

IMI See CMI.

IMRU Waksman Institute of Microbiology, Rutgers, The State
University of New Jersey. Piscataway, N.J., U.S.A.

IMUR Institute of Mycology, University of Recife, Recife. Brazil.
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IMV Imstitute of Microbiology and Virology, Kiev. Russia.

INA Institute of New Antibiotics, Moscow, Russia.

INVI Institute of Microbiology, The Russia Academy of Sicences,
Moskow, Russia.

IPCR Animal Physiology Laboratories. The Institute of Physical and
Chemical Research, Wako, Saltama, Japan.

IPV Institute of Plant Pathology, University of Milano, Milano.
Italy.

ISL International Subcommittee on Lactobacilli and Closely Related
Organisms.

ISP International Cooerative Project for Description and Deposition
of Type Cultures of Streptomyces (terminated).

ITCC Indian Type Culture Collection, Division of Mycology and Plant
Pathology, Indian Agricultural Research Institute, New Delhi,
India.

ITK Institute for Tuberculosis, Kyoto University, Kyoto, Japan.

JCM Japan Collection of Microorganisms, Institute of Physical and
Chemical Research, Saitama, Japan.

KCC KCC Culture collection of  Actinomycetes, Kaken
Pharmaceutical Co. Ltd., Tokyo, Japan.

KCCM Korean Culture Center of Microorganisms, Department of Food
Engineering, Yonsei Umiversity, Seoul, Korea.

KM Kansai Medical University, Osaka, Japan (collectin transferred
to GIFU).

KY Tokyo Reserch Laboratory, Kyowa Hakko Kogyo Co. Ltd.,

Tokyo. Japan,
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KYA Labortory of Zymotic and Industrial Fermentations, Faculty of
Agriculture, Kyushu University, Fukuoka, Japan.

LBG Institute for Agricultural Bacteriology and Fermentation
Bilolgy, Confederated Technical High School, Zurich,
Switzeriand.

LCP Laboratory of Cryptogany, National Museum of Natural
History, Paris, France.

LIA Cryobank of Microorganisms, Russia Research Technological
Institute of Microorganisms. Russia Research Technological
institute of Antkbiotics and Enzymes for Medical Use.
Leningrad, Russia.

LMD Laboratorium voor Microbiologie for Landbouwhoge school,
Wageningen, The Netheriands. .

LMG Culture Collection Laboratorium Microbiologie, Gent, Belgium.

LSHB Bilchemistry Department, London School of Hygiene and
Tropical Medicine, London. UK.

LY Laboratoire de Mycologie associé au C.N.R.S., Umiversité
Claude Bernard, Lyon I, France.

MCRL Microbiological Research Laboratory, Tanabe Selyaku Co. Ltd.,
Toda, Sitama, Japan,

MRI Microbiology Research Institute, Central Experimental Farm.
Ottawa, Canada.

MS Central Research Laboratories. Meiji Seika Kaisha Ltd.,
Yokihama, Japan.

MTHU Faculty of Medicine, Tohoku University, Sendai, Japan.

MTU Faculty of Medicine, University of Tokyo, Sendai, Japan.

MUCL Mycothéque de I'Université Catholique de Louvain, Belgium.
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NCA National Canners’ Assosiation, Washington, D.C., U.S.A.

NCAIA National Center for Antibiotics and Insulin Analysis, FDA,
Washington, D.C., U.S.A.

NCDC See CDC.

NCDO See NCFB.

NCFB National Collection of Food Bacteria. Reading, UK.

NCIB National Collection of Industrial Bacteria. NCIMB Ltd.,
Aberdeen, Scotland, UK.

NCIMB National Collection of INdustrial and Marine Bacteria. NCIMB
Ltd., Aberdeen, Scotland, UK.

NCMB National Collection of Marine Bacteria. NCIMB Ltd., Aberdeen,
Scotland, UK.

NCMH The North Carolina Memorial Hospital, UNIversity of North
Carolina, Chapel Hill, N.C., U.S.A.

NCPF National Collection of Pathogenic Fungi, The Curator NCPF,
Mycological Reference Laboratory, Central Public Helth
Laboratory, London. UK.

NCPPB National Collection of Plant Pathogenic Bacteria, Harpenden.
UK.

NCTC National Collection of Type cultures. Central Public Health
Lab. Service, London. UK.

NCYC National Collection of Yeast Cultures, Food Reserch Imstitute,
Norwich, UK.

NHL National Institute of Hygienic Sciences, Tokyo, Japan.

NI Nagao Institute, Tokyo, Japan.
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NIAES National Institute of Agro-Environmental Sciences. Ministry of
Agriculture, Forestry and Fishery, Tsukuba, Japan.

NIAI National Institute of Allergy and Infectious Diseases, NIH,
Bidg, 31, Bethesda, Md., U.S.A.

NIH National Institutes of Health, ethesda, Md. U.S.A.

NIHJ Department of Antibiotics, National Institute of Health of
Japan, Tokyo, Japan.

NIRD National Institute for Research in Dairying, Shinfield, Reading,
UK.

NRC Division of Biological Sciences, National Research Council of
Canada, Ottawa, Canada, Ottawa, Canada (same as NHCC)

NRCC See NRC.

NRIC NODAI Research Institute Culture Collection, Tokyo University
of Agriculture, Tokyo, Japan.

NRRL ARS Culture Collection, Northern Regional Research Center,
Peoria, III., U.S.A.

ouT Department of Fermentation Technology, Faculty of
Engineering, Osaka University, Suita, Japan.

PCI Penicillin Control and Innumology Section, Food and Drug
Administration, Washington. D. C., U.S.A.

PDDCC Plant Diseases Division Culture Collection, D.S.I.R., Auckland,
New Zealand.

PRL Raririe Regional Laboratory, Saskatoon, Cnanda.

PSA Progetto Sistematica Actinomiceti, “P. Stazzi” Institute,
Institute of Microbiology, University of Milano, Milano, Italy.

QM Quartermaster Research and Development Center, US Army,

Natick, Mass., U.S.A.
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RIA The Russia Research Institute for Antibiltics, Moscow, Russia.

RIB National Research Institute of Brewing, Tax Adminstraion
Agency, Tokyo, Japan.

RIFY Research Institute of Fermentation, Yamanashi University,
Kouf, Japan.

RIMD Research Institute for Microbial Diseases, Osaka University,
Suita, Japan.

RTCI Research Laboratories, Takeda Chemical Industries Co. Ltd,
Osaka, Japan.

RV Collection of Leptospira Starins, Istituto Superiore di Sanita,
Roma-Nomentano, Italy.

SAJ Society for Actinomycetes, Sankyo Co. Ltd., Tokyo, Japan.

SANK Sankyo Research Laboratories, Snakyo Co. Ltd., Tokyo, Japan.

SC Squibb Institute for Medical Research, New Brunswick, N.J.,
U.S.A.

SIFF Institut National de la Santé Publique, Ostu, Japan, Norway.

SM Shiga University of Medical Science, Otsu, Japan.

SN See AMP.

SOC Department of Biology, Southern Oregon State College,
Ashland, Oreg., U.S.A.

SRL Shionogi Research Laboratory, Osaka, Japan.

SRRC Southern Regional Rsearch Laboratory, ARS, USDA, New
Orieans, Louisiana.

SZMC Szeged Microbial Collection. Department of Microbiology,

University of Szeged.
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TI Herbarium of the Department of Botany, Faculty of Scinece.
University of Tokyo, Tokyo, Japan.

TISTR Thailand Institute of Scientific and Technological Research,
Bangkok, Thailand.

TKBC Culture Collcetion, Institute of Biological Sciences, University
of Tsukuba, Tsukuba, Japan.

TUA Department of Agricultural Chemistry, Tokyo University,
Tokyo, Japan.

UAMH University of Alberta Mold Herbarium and Culture Collection,
Edmonton, Canada.

UBC University of British Columbia, Vancouver, B.C., Canada.

ucC In this Catalogue, same as UPJOHN.

UCD Department of Food Sctence and Technology, University of
Califirnia, Davis, Ca., U.S.A.

UNCC Actinoplanaceae Culture Collection, University of North
Carolina, Chapell Hill, N.C., U.S.A.

UPJOHN Upjohn Culture Collection, The Upjohn Co, Kalamazoo, Mich.,
U.S.A.

USDA United States Department of Agriculture. Beltsville, Md.,
U.S.A.

uQM University of Queensland, Department of Microbiology, St.
Lucia, Queensland, Australia.

VKM Inst, Bilchem. & Phisilo, Microorgnaisms. Russia Acad,
Sciences, Moscow, Russia.

VKPM National Collection of Industrial Microorganisms, Moscow,

Russia.

_26_



AR F &

VPI Virginta  Polytechnic Institute and State  University,
Blancksburg. Va., U.S.A.

VTT VTT Collection of Industrial Microorganisms, VTT Biotechnical
Laboratory, Finland.

VUT School of Veterinary Medicine. Faculty of Agriculture,
University: of Tokyo, Japan.

WB Bacteriology Department, University of Wisconsin, Madison,
Wis., U.S.A.

WRRL Western Utilization Research and Development Division.
United Department of Agriculture, Albany, Calif., U.S.A.

WHO World Health Organization. U.S.A.
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T 7 g7 & HEuAE FF/F T
Algae 120
Bacteria 14,400
Fungi 20,200
Yeasts 43,000
ATCC Crotozoa 100
(American Type el ne 1325
: Hybridoma 790
Culture :
Collection) Virus 990
Gene (cloned) 6,220
o =2 Vector plasmid 860
Virus antisera 870
Others 190
Total 91,055
Algae 10
NRRL Bactgria 10,300
. Fungi 44,000
(Northern Regional
Research Laboratories) Yea.StS 14,500
Actinomycetales 9,200
Total 78,010
NCYC
(National Collection of Yeasts 2,000
Yeast Cultures)
Bacteria
Plasmids 4’288
NCTC Viruses 93
9 = (National Collection of Mycoplasma 120
Type Cultures) antisera 95 000
Subcollections ’
29,813
Total ’
NCIB .
(National Collection of }\3/?:12221: 3‘828
Industrial Bacteria)
Bacteria 3,375
IFO ‘Fungi 7,093
(Institute for Yeasts 2,677
Fermentation Cell lines 233
g = Osaka) Viruses 65
Total 13,443
Bacteria 4612
‘(IJ(?':ll\p;Ian Collection of Fungi 068
Microorganisms) Yeasts 1,334
Total 6,514




® 7. AF

= JF 71 g7 & HpudE T/ T
Bacteria 5,100
Fungi 1,800
DSM Yeasts 500
= q (Deutsche Sammlung  Plasmids 70
- von Vectors 30
Mikroorganismen) Cell lines 750
Viruses ‘ 175
Total 8425
CCM
A = (Czechoslovak Becteria 1,400
Collection of Fungi 490
Microorganisms)
Bacteria 1,474
Actinomycetes 1,904
Fungi 323
KCTC Yeastg 321
. Plasmids 88
(Korean Collection for .
Type Cultures) Cell line »
Viruses . 2
g = E. coli library 2,092
Patent strain 561
Total 6.869
Bacteria 1,124
KCCM Fungi 694
(Korean Culture Center Yeasts 489
of Microorganisms) Patent strain 783
Total 3,090

(3 & 3, 1992)

2-4. F9 ALV APE FHA} 23

Pl EL e, AR, AAHAS, HFVEFTY T I shgBAq
Aaste AEolt. o2 A ERAA(E 8, 9) dIYAEY AYA xR
4z 7 ded HACdMY 8 Y AP 9EE ste FFAAA

F718& 2ddte SEIGUNE € FFR7E den nAzR{FAA

Ml
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3o n|YEFHE 2 Y| BES HESE Culture collection B2
%A ¢t Culture collection BHFE B B{FF Fo #3 FEE w2
3= 71#e WDC(World Data Center)ol F2&o2 FF¥ Culture
collection® 19943 W7t 4847042 o|F HYYEF #dE A7 2 3
< @dtm B 28 Culture collection ¥ 100] 893t upe} o] F 22744
olth(¥] 1995). o1& 50%7} thate] @A A Yo ZHTS o
Ao zate £ 5/ 718E A tjFEe] dEFe BEVBReEA HF
nYPEL FAHE Fo IR ES AXdn e Folth. AFUYES TS
NBEL YRE %S H4A A F e A47dL ZE I Jdon o
gto] #AGIh} UBARATLS AAH] EFHT U

WEE2 Culture collectione RFE, £%, EFIAT Aujz=zde
EF 2 5HQRE £y, FHFeR AFAE S FHE RS vIe
dA=ete] WCUM(Working Collection, University of Maryland)
olny FFolel A& Y39 PPCCE(Portsmouth Polytechnic Culture
Collection of Marine Fungi)°olth. 92 FF7|&71# L o8 #HY 7
Arao FEEH AYPEHUor HEROEE FEHO UEYE ol&d. 9
=9] NCMB(National Collection of Marine Bacteria)olAl& 3 FrAE
< AEHo=w FHFsn e CCAP(Culture Collection of Algae and
Protozoa)v ZF& AFo 2 HFst:s 7IFolth(¥] 1995). d&-& 19444
IFO (Institue for Fermentation)® &< A|Fez 7z} du, 7IgE=
BE7Hol AYHo] & 209719 BEV|Ho] JeH LEVPEF HEAY
(JFCC, Japan Fedration for Culture Collection)¥ FHLZ2 FEIF
£ 39 JAMSTEC, MBI, RIEKEM %9 7oA =3 AGnBE 5
< £ EFSH A8EAS 94353 Ao,

e
4
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Phototrophic bacteria

1) Anoxygenic photobacteria
Chlorobiaceae (green sulfur bacteria) ; Chlorobium
Rhodosirillaceae (purple non-sulfur bacteria) ; Rhodospirillum
Chromatiaceae (purple sulfur bacteria) ; Chromatium

2) Oxygenic phototrophic bacteria
Prochloraceae ; Prochloron
Cyanobacter
Chrococcales ; Gloebacter, Synechococcus, Synechocystis
Pleurocapsales ; Dermocaipa
Oscillatoriales ; Oscillatoria
Nostocales ; Anabaena, Nostoc, Scytonema, Calothrix

Gram negative non-distinctive epibacteria
Fermentative rods ; Vibrio
Polar flagellated oxidative rods ; Pseudomonas
Petrichous oxidative rods ; Achromobacter, Alcaligenes
Nonmotile rods & coccoids ; Acinetobacter, Flavobacterum

Gram negative distinctive epibacteria
Gliding bacteria ; Cytophaga
Appendaged bacteria ; Prosthecate bacteria
Curved bacteria ; Bdellovibrio
Spirochetes

Obligately anaerobic epibacteria
Spore-former ; Chlostridium
Sulfate reducer ; Desulfovibrio
Methane producer

Aerobic gram positive epibacteria
Micrococci ; Planococcus
Spore-former ; Bacillus
Pleomorphism ; Arthrobacter

Actinomycetes ; Streptomyces, Nocardia, Micromonospora
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Phototrophic eukaryotes (microalgae)
Major ; Diatom, Dinoflagellates A
Complex life cycle ; Haptophytes, Prasinophytes
Micellaneous ; Chrysophytes, Chryptophytes, Euglenophytes,
Chlorophytes, Rhodophytes

Osmotrophic eukaryotes
1) Filamentous fungi
Ascomycetes ; Pseudosphaeriales
Spaeriales
Eurotiales
Basiciomycetes ; Melanotaenium ruppiae (smut)
Digitatispora marina (saprophytes)
Deuteromycetes ; Hyphomycetes (in woody substrates)

2) Yeasts
Ascomytous ; Metschnikowia, Debaromyces, Pichia
Basidiomycetous ; Rhodosporidium, Leucosporidium
Deuteromycetous ; ballistospores, Candida

3) Zoosporic fungi (Phycomycetes)
Uniflagellates
Saprolegnian biflagellates
Peronosporacean biflagellates

Phagotrophic eukaryotes (Prptozoa)
Amoeboid forms
Ciliates

_32_



¥ 10. WDC directoryell A€ 3 v ES Culture collection
Aeronym Full Name Country Status Cultures
CCAP | Culture Collection of Algae and | UK. Gorvernmt.| Algae(516)
Protozoa
CCMP | Provasoli-Guilland Center for U.S.A. Gorvernmt. | Algae(1000)
Culture of Marine Phytoplankton
Culture Collection, Department University | Bacteria(32500)
CCUG | of Clin.Bacteriol,, Sweden Fungi(100)
Univ. of Goteborg Yeasts(400)
CECT | Collection Espanola de Cultivos | Spain University | Bacteria(2000)
Tipo Fungi(2000)
Bacteria, Fungi
CENAC| Centro Nacional de Cultivos Mexico Gorvernmt. | Yeasts, Cell
UMI Microbianos lines, Viruses
CIP Collection des Bacteries de French Private Bacteria(2800)
I'Institut Republic Plamids(40)
Bacteria(5500)
The Fungi(120)
CNCTC| Czechoslovak Natonal Collection | Czech Gorvernmt. | Yeasts(500)
of Type Cultures Republic Protozoa(10)
Virus, A(550)
Virus, B(500)
CS CSIRO Culture Collection of Australia| Gorvernmt. | Algae(300)
Micro-algae
Algae(300)
DBUM; | Department of Biochemistry, Bacteria(300)
IPT Faculty of Medicine University | Malaysia | University | Fungi(100)
of Malaya, Univ. of Malaya Yeasts(400)
Virus, B(500)
Bacteria(800)
IFAM | Institute fuer Allgemeine Germany | University | Fungi(50)
Mikrobiologie Protozoa(1)
Vituses, B(50)
Algae(25)
Bacteria(170)
ITBCC | Institute of Technology Banding | Republic | University | Fungi(192)
Culture Collection of Yeasts(115)
Indonesia Plamnids(2)
Actinomycetes
(97)
KMM | Collection of Marine Russian | Private Bacteria(8000)
Microorganisms Federa- Fungi(600)
tion Yeasts(90)
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Aeronym Full Name Country Status Cultures
Bacteria(1969)
Fungi(1477)
Yeasts(97)
Ministry of Agriculture, Japan Gorvernmt. | Protozoa(6)
Forestry and Fisheries Cell lines, A(3)
Viruses, A(49)
MAFF Viruses, P(137)
Viruses, B(18)
Mycoplasmas
13)
Microbial Culture Collection Republic Bacteria(214)
MCC- of the University | Fungi(208)
UPLB Phili- Yeasts(107)
ppines
National Collection of Industriall UK. Private Bacteria(6000)
NCIMB | 3nd Marine Bacteria Limited Limited | Viruses, B(40)
North East Pacific Culture Canada | University | Algae(340)
NEPCC | Collection
PLYMO | Plymouth Cuiture Collection UK. Private Algae(150)
UTH
Portsmouth Polytechnic Culture | UK. Gorvernmt.| Fungi(4300) -
PPCCE | Collection of Marine Fungi University
University of Calabar, Collection University | Bacteria(60)
UccM | of Microorganisms Nigeria Fungi(38)
Yeasts(22)
Algae(5)
Bacteria(25)
University of Jaffna, Botany Sri University | Fungi(42)
U Lanka Yeasts(10)
JB Plasmids(8)
Viruses, P(4)
Collection for Plant Protection, | Russian | Gorvernmt.| Bacteria(765)
VIZR All-Russian Institute of Plant| Fede- Private Fungi(11)
Protection ration Yeasts(9)
Working Collection, University} U.S.A. Gorvernmt. | Bacteria(3000)
WCUM | of Maryland University | Viruses, B(12)
A5ZA : 9(1995)
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A, FFo] T Toll Kol g vAF AEQ MAEFTAAN 7M1 o
g FANE 7IA vBETLE ZF(microalgae) & & & It /e W
Bo] oA A&de MAERAN IS 5 37159 oldseRE &
Z1EZ BE F 7] g ELA 1RANAEZA FAHANS Hol A3
7t Bolzted gloiMe ¢ ¥4 FAHdeld. FAdE =R shd 4
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AMMRL Australian National Reference Laboratory in Medical Myclolgy,
The Royal North Shore Hospital of Sydney, Australia

ASIV Algensammlung am Institut fur Botanik, Universitaet
Innsbruck, Austria

ATCC American Type Culture Collection, USA

CALU Culture Collection of Algae of Laboratory of Microbilolgy,
Biological Institute of Leningrad University, USSR

CAUP Culture Collectin of Algae, Department of Botany, Charles
University, Prague, Czechoslovakia

CCAO Culture Collection of Autotrophic Organisms, Institute of
Botany, Czechoslovak Academy o Sciences, Czechoslovakia

CCAP Culture Centre of Algae and Protozoa / CCAP at PBA, United
Kingdora and CCAP at SMBA, Scotland

CCMP The Provasoli-Guillard Center for Culture of Marine
Phytoplankton, USA

CGC Chlamydomonas genetics Center, Department of Botany,
Duke University, USA

CMKAI Culture Collection of Microalgae of Kirov Agricultural
Institute, USSR

CSIRO Alagl Culture Collection, Marine Laboratories, Commonwealth
Scientifie and Industria] Reserch Organization, Austrlia

DBUP Algal Culture Collection, Department of Botany, University of
the Philippines at Los Banos, Philippines

DMMSU Culture Collection of Department of Microbiology, Moscow
State University, USSR

HAMBI Culture Collcetion of the Department of Microbiology,

University of Helsinki, Finland
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HBAS Institute of Hydrobiology, Academia Sinica, The People’s
Republic of China

HPDP Culture Collcetion of Algae in Hydrobilolgical Practice,
Difficulty and Perspective, USSR

IAM Institute of Applied Microbiology, The University of Tokyo,
Japan

IBASU Culture Collection of Algae, Institute of botany named after
N.G.Kholodnov, Academy of Sciences, Ukraine, USSR

IBIW The Collection of Algae, Institute for Biology of Inland Waters,
Academy of Sciences of the USSR, USSR

IMAS Culture Collection of Blue-Green Algae of Institute of
Microbilolgy, Academy of Sciences, USSR

IPPAS Culture Collection Unicellular Algae of Institute of Plant
Physiology, Academy of Sciences, USSR

LABIK Collcetion of Algal Cultures in Laboratory of Algology,
Botanical Institute named after V.L.Komarov, Academy of
Sciences, USSR

MUR Alagl Culture Collection, Murdoch University, Australia

NCIM National Collection of Industrial Microorganisms, National
Chemical Laboratory, CSIR, India

NEPCC North East Pacific Culture Collection, Department of
Oceamography, University of British Colmbia, Canada

NIBB National Institute for Basic Biology, Japan

NIES National Institute for Environmental Stadies, Japan

NIVA Norwegian Institute for Water Research, Norway

PGC Petergov Genetic Collection of Strains Green Algae Chlorella,

Scenedesmus, Chlamydomonas, USSR
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® 11. A &.

7189 F &

PHBL Philip Harris Bilolgical Ltd., United Kingdom

PPMSU Collcetion of Cyanobacteria Culture of Department of Plant
Physilolgy, Faculty of Biology, Moscow State University, USSR

RPLA The Bulgarian Collection of Algae, Department of Botany,
University of Plovdiv(Collcetions of Research and Podution
Laboratory of Algology), Bulgaria

SAG Sammlung von Algenkulturea Pflanzenphysiologisches Institut
der Universital Gottingen, Federal Republic of Germany

SMBA Dunstaffnage Marine Research Laboratory, Scottish Marine
Biological Association, Scotland

SVCK Sammlung von Conjugaten-Kulturen, Institut for Allgenmeine
Biotanik der Universitat Hamburg, Federal Republic of
Germany

TISTR Thailand Institute of Scientific and Technological Research,
Bangkok, Thailand

uQM Department of Microbiology, University of Quccusland,
Australia

UTCC University of Toronto Culture Collection, Department of
Botany, University of Toronto, Toronto, Ontario, Canada

UTEX The Culture Collcetion of Algae, Department of Botnay,:

University of Texas at Austin, USA




£ S 2 99 dEHQI 27 ATEEANLS A¥EYE dSn 2

o

p—

. American Type Culture Collection(ATCC)
12301 Parklawn Drive, Rockville,
Maryland 20852-1776, USA
Tel 301-881-2600 Fax 301-231-5826

D YE ZHIAATALE B EAFTEEAAL(NIES)
Yatabe-cho. Tsukuba-shi, Ibaraki 310, Japan

Collection Nationale de Cultures de Microorganismes,
Institut Pasteur(PCC) 25, rue de Docteur Roux 75724,

Paris cedex 15, France

. University of Texas Culture Collection of Algae(UTEX)
Department of Botany, University of Texas at
Austin, Austin, Texas TX78713-76, USA
Tel 512-471-4019

. The Culture Collection of Algae and Protozoa(CCAP)
Institute of Freshwater Ecology
The Windermere Laboratory,
Far Sawery. Ambleside, Cumbia, LA 22 OLP, UK
Fax 15394-46914

Norwegian Institute for Water Research Culture Collection
of Algae(NIVA)

P.O. Box 173, Kjelsas, N-0411 Oslo, Norway

Tel 22-185100 Fax 22-185200
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7. @R G 2F LY
FAA 37 AEE FAFANS R S FAdMNLE T L
Ao FrMERLE (237 FAEH H9- L) ¥ 608-737
Tel 051-746-538

o2, JE £ 5 AAZANE LHARE 2F AFREANNEL 29
st glon 58 Az, 384, F2FER, o)Hn I njAzFY wBdd
A7e Bayol YEHHEA DMz FFY AFREALE Bo| BA2Ham g
e 473clth. 53] 7134 FE $A9 o848 So] St Be 84
L 7R dEAME ¥A 15342 1983do] B ZYHAATA Aslo
WA EASREXNML (NIES-Collection) & AYstel F2 nHZ2FE gao
2 ATEESFE 3, BEE 2 E43ta h. NIES -CollectiondA = &
A ek 60099Fe vMEFFE BE, Telsn gon 53 ey ool
A FZH, JURZF 5 EAY wHMZFESE B, uYdd "ag
ATFASNA BIFozsy Be ATFENAANE ASn U 2 A
B £ YLAZFY BF, LA E, G2 F B4 H2 59 1)
AZzFEFINE AA J= F7l e AR g d74Fos G2 A7
7} AP0
Q8 vl@rlAE S50 19 E25oM Jbg Be $A9E dx
+uete] A$, d8Hnd s4Y Ao H2AA 2 Acte] AzyA
T B EAUE H4sn Qo] B AFASe] a0 BHY AFE A Fen
Qo A7 gel He ZFAEE AAY, & 2, wjgsied o Lo
ol 477t 283 IAYHA @3 Y. $YUte] BAHQ 2F AZHE
AL 19959 79e] BEE JIFHYN MR FLYRo| A YA ZF

39 A+ 1 FARZERI BEnr)e ARV HE AY0AERRI e

fe
o

i..
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ool AAZ F3} Bz 49 BAH EAZREE ATAES

2 st A7 AHgsta sle B FERSE FAAHoE #EHL YA
@ot, 3% wuith AH E£E doksiAY 2L FE FEIHA EYste
RMAZZH E QA £2€d F50| 3
He BE7 ASHI o meA FEHqA fEEHe 48 kA 27 £
Aol =& HEAH IHF FAD FFE Astd AEATY A3 "
QA EAAAuA R AARD BAAL FFHo] Fuvtete] AFE T
A7b H3 et

T A5, HAgATe Adez FAFAgTw HAFAFMLATFA
(ERC)W e =3l FrlHZzF{-23o] 4T Collection2 24 1995 7¢
o TFHAG. 2PFeze FAFY FAFFAY APt 2 Ao
M aTE A 1099d Ft 209 Holrt He HEY EFIAFTE Y
o dam ¢ ofFd 3003 7tEF B 44E A1 Y. F=2
xole] Hol7t He HEA EFIEC] HFEE olFH JAdx=E oF 117
F EAstn U 39 nERE A< AZFE FA F 3009FE EAst
I U
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Al 4 7 AFEF

HAPxFE A2FE grled, sizfe A $27/, 525/, 227, %
E5F 472 FRET. dEFE HZFIE GEAE ol Fo FAY A7
7 oA ez wig Z7] qE ) AP FE& BEF e B2 =¥
AB7t 2880, £ dAExFe T v Aoz AAHA A =
A 7] WEol 583 A& £HELoNAE ARA e olF R W
ol & AAA 7t e 5 we} AFAA FuFdeoledte FHAA 3
ZFE 533 LESE Al BA @i

U dxie FEACNTGE A8 ALY EHS A8 s B3 A
AL AUY, & JgAY DAl 879 gt Ad S A=E 23EHY
gk, mebd ohedt el 2 BRTe YA 43 48AY S4e
olEE A2 AEFY HEolZe 5L I A4 WFe] AdAgn
£ F o

H2FE Yol gle FHAEER o] 7R YEAe FAA AL
A dtelglote}l o] wl¢ EF HER EFHI UG, dYERFE AX
R FAL AAe £33 AH JUA Yok dEE E Y JRE AL 3§
o] 4& ol ARFoln, A4 He] FHEA EEHo UAE ¥3, &
3o g2rt Aol 7hedt ofF & FAvlo|th, ojH Ty G Xo|n o]
GAEEL AL 2o ok ARG ZFEE 2 A9 gL 58 o8
ol M7l (gelatinous sheath)&ol itk o] 33} AxE w)j$ 1,
oA 7A ¢ - 7k T g ke FAE Y1, e de AAAEE
UTh AEES] FE2FAA AL A FAYAH 2. JFYY L
FA 9 dFFol 5EF Tl o FAZREE doxel oA shel A
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A2A Aolrles RS L. 48 GEXRFolM G PAYH S FHEAE
PAse Aolth, FHIANE FHE FozZ AR e M Xoln MES
v e AZES EFHA A, FHIAE FAZH Fo 2 st A
Az AL F de Yol Joy, ofF AXIUGEA Ee 52 229 2
=3 84S AR o] Fo g AA3

5Z2F%v Aoy dEA9 Fx9 FIAY Myt SAHAEH MR 7}
e EFHEA ANZFFAA HF A3 A9 BRI it 52794 A
Ao taAe Bo] LHAA FAUY. WEE & - FE FEE MAEES
B 2y AAAX g MEE AAC AA . EFEY AE E
H, Fo2 Holg ¢-F ERde A&7t HE F A XN FEL &
FHl S AT, & - F A oPHAXERE FHojuel HIstH F
2o AR Agtk. IR E A A A2 FHY A
AEE BHEI o] FFAV Al £l Hole EXHZE AdH.

YRR ZZRE 1 277 g9 23, 1 PRI} olx HEFEG
A B35 9lm, Fo wa 2 A7|7F 30~40 mol o84, #ERFIF
TANFE AT YRR ZAZHFE AdaES o Adadeld & - F
b EEA g FAANSG ¢ 7 FEEE FAAUZE Wil dojdtt
= Aot =EAwrel MAHLE ZZFFNA I F dEEH UG &S
2 Z2E dAe A&7 ol2d 943 7 1A Y AloldA & -5 A7)
#L WEY. & -5 AYJ|BAAME I FA/F $EHI S oA

F2FE FABAIN HEJE 91, FEY 71T 27 4NA g
£ dce Held AYHEFAA P S5 ERET. TR F44
AYe =z89 ZERRSGE 29 W S FRFAME 44 09
WeANN WEsl g AAAZE WS, BEE e A5 &3



doll o8 FEHeR AR YA R gol £F3A do. 8 ¥ F
e & - WAV S8 JEAN HAFH FEAE BEVE AR,
W29 FRAME 48 dulsAdMe 2H7ge XA #HF 33
olgte A& AX HXAE AT, 2IHV|AA BEE FEZAE &S Yo
IAAZ Ha, ZAAE A9 EHAA GA AHEERESE AE TEY W
th P 2RE Holu ARREAI} & - wWEAZE dvr. o] HFFAA
A o AREARA Y e T FXHAM FEHA & FERE A
2 okt

BETGIA S BEolgts AddAM AUuFe dies) Fasich. mabA
HFrtsd o Aol Loz Agsoiof sin, AHd Fo dade
ol A SAXAE Fofstoor & Aot £ s ASAQ HES
AN AAYGAIFAA 5EE] @AM BEYs7] &old DAE A3
ook & otk EAQ] o7t feludetst dBeA 8o 2 dF ol&HE
A (Porphyra spp.)°]l 2 Roltt. L& IFUdAE dFEE FAHz 2
H, FH749 AgAe Y™ daire B d77F FAEHASG. 53 wd
e dANA ZAE T AAS Aug =AM nH] &S 2tz
Aol BEEF ABAF Ao FYsE AMEA dA B Wojdz | e
FeAEASE FHE TE F& EET 3, o KEYAZAE o] &3
o wid e FEE AR itk FUA A& EESD e X ¢
<3 2o}

r-\m
O}N

PN BT HAE PR
A=FUEY (FH% £28a
Tel 051-626-1039

otm
%) % 608-737



EF fYvgdA  dTaER FHe Zd2FQA 99 (Undaria
pinnatifida)® ©AlvH(Laminaria japonica)v ABAtFOA vlAd =7
o] %A AAE FAI. o] wjEAe R FAME A& oL A
el Wy TAE DA, 20~25Ce LA} EE 5 4
E/sec/m®e] @& UzHANE &8 ¥, AL A ez v 24
gt gEA ol g AEHA EHE 43T HAZFIAGE FE3
AP FRE] 7158 Aoz AddT,



A 5 F HSFTE

5-1. A &

271 HFEE U d7e HE £y BB 2P0 o BF
T7F FHALR o] Ro] Aom, AEo] AXE A, HuH B4 W
A7e ATAA F8F HEE IFAHo] AFHAYG. AT AT 3
A AN 22 AP FAT AR qd) 4L %9 2% AESo| A

FHAL e W, 55 @70lY A ALYsA FEFE AL yao
2 AY FEQ /A F2E WE A7 A3 Y. A2 SARE
AR AAE 3 e BYRAARE o7 4 ok dupAd Su
A A7ANM 2FF dd HF R Bdo U@ sHdel AAE Aage
TF AT A7 b FAR FH) NG Qo] wf S FAASA HA
o e YE HES AT AUGAH A7 Wty /A% FRo B
ATt A AP Yok, AAT AAAAE AsgHor vay T
Z£F Ad "B dAYAE e YEL WA EF AFNN v
AE Holm glon, o3 HAL PP TAZFE £ 1EFTEL Yo
2 A7 A=EH3 o
QAAA AFFE AT A7 F2E EA, f22 7o gejdw =9
HoZ ATE FYste 718 FolE £ gen, F2 AdAtene
FoRg Y2 £, £F, B dF A7 Hasd A% Puo)
& ZAZE olfolA R St EF Aolde YEL YAozd A3E =
T THLE o]FAn Utk F, MIFle AL B A7a
Hoe A7 289 A9 S5 2 QAEE Fo)7] 97 I
(RAA, 28, A2 AF 5)& T FPstd BPHQA LAAS

£

=3

A
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3 QY. g B dF7s s 48 AGAER # 589 &9 Al
o g, ALl dE AAstz, KA 23 4E 59 HD /e
TFAAde Ax dAE & F de, Fde T Z& e AAAEHER
FE@ A} FRE LAt BE&A 9 et da P Eaux
o}

T, AYAA FAHNA vmA F, WjF £ EEo] s AP E
v 3l B &L ex situ BEC] 4T3 ol¥xn ¥l&E AU A A
BZer)&o] HAE AdS FAoz §d3] AYHa de AL vAEY
wE 23 zzto] st wigFH BHEC] ALY F& E F A& Holth
Z5e A E v HH nFHECRE EXF YELH tdol ¥
st F#3] o84 & Z71% 3 f4F FAAde] 2 £ UE Aol

o >

e

ol

e

£2L %oy nAEY el WA DIy BIE 48 S4E
Yz o faARo2Ne ogERe off 2/UAZ Holol @t

e AFBAG 4B BEY Sol 74 VREA 4% B o] Fe
BEE UEE in situ FHE TN YA £3FHES sofok Aok A

ek
o
fo

B2 A AHAY W T FYLS in situdld BF3
F7F A 53 QoAM AAle AF dAR-— e =8& 720l

Modr 2
ofN
1o

30
£

$Ee APz oL AN Argol} FAL Fote] WAL
Patm glom, $FEAe] 2o G} $AH SHL o8 §Fo] o Fo
Ax gon H2e FAFTHINES 248 488 EFo WAL At
AN 7 TR o] Ydkm e T L Fde FHEEEL A
AN A, 2oz ST YRS DAY Aow HIZde mEo
FAE B4L o8¢ HAVHRA YPo2E o]& sM5Ao] ANHT Y
U SES BRE AdHze REd o&stn FAY G YERE 5
o] A7|RZ3} cell linel2A 9 A7|HFEo] glovt 11 F9 F& u$ At}
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F12 2593 TEFY FAALLEAY o]&L FE A9 I 4AF
EA wet FAAE £33t DNA sequencingol €% cDNA library®
HEo] FEFAALES 271 A A7t AFEAS. Aol FAFTEHE ¢

= A9 "gade]l A9 glvdn AAHE oW YE9 Folgdx
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5-2. 9| A tEH

AARe2 3T AAA HERY dFES FH/FLZ 712 ¥ o
F AZAA ExE ey IHL Aok I7t AL oAM= AR o
&9 =27t AR AAFAM 233 43S Ada 7HAA S e A
AAAL 7 F7A drtg 283 AYE #F & F e "ot &=
g 2R vt ARAA AL HFeA dn, EAAY o|EHE FTEE
sz 8, 94F YT 1§ TP e, BE AA 2 dY 5
< 5 47 % AAFE FEsxn Qi ue

2< FH, Fosta SAAHA 478 T B2 =EE TEI}2 U= A
AHLERES AHEtD 259 $IAA F FAHAFEFE RE g Golrn
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5-2-1. 2v]AaYd A o2 (http://www.nmnh.si.edu)

2ul2Yd AAAERS 1856 FAFFEATH (Department of
Invertebrate Zoology)E &0 MY L AFE AEF FAd. & 1509
d ¢ AAAE WA 28T dREY FE FZES Fxda oy,
B2 EF 2 =22 A7 5 ER70 #¥d 93 478 F39stn o
dFoldelz wf E71EE 33 Zol I u§HF S AMs, EF



gt 2 g, TEA g I &L AAsn ).
« A7 1§ #A (research associates)
s &Y A WS 7 (cooperative graduate education programs)

« 4hxt % 73 (postdoctoral fellows)

PHEEEQAIRE 2 TEF HEZ AEIstd 938t1 Ut
A HF AFEA (Division of Crustacea) : 2F 5,500,000 9 ®

2 248
A&A: Janice Walker MNHIV002@SIVM.SI.EDU

- FYFE % Ve &FFET 9754 (Division of Echinoderms
& lower invertebrates) : A& A 2 AAAE FHo2I YE
A A 3.

19973 ¢ A=H 4T el Bl e 23 A5 A 2 B 539,
A& . Tim Coffer MNHIV004@SIVM.SI.EDU.

« AAFE AFHE M (Division of Mollusks) @ AAA 2AWF o439
A8 BE
19973 AAA AR B, fA3%7 BPAAMY I3 F.
A& Mike Sweeney MNHIV027@SIVM.SI.EDU.

5-2-2. The Royal British Columbia Museum (v},
http://rbem.rbem.gov. be.ca)

At At HERe TAPRAN S8 2 Y RPAIFEE =T
Bgee, @A, 44,0009 FLg HBen gon, AAFEW, YAR, F
HEEel A% PG W2 TEHe ATIR AL, 2eAY APYEL 72
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E-mail: RBCMGROUPS@RBML01.GOV.BC.CA
PO Box 9815 Stn Prov Govt

Victoria, BC V8W 9W2

Canada

5-2

3. The Natural History Museum (d=,

http://www.nhm.ac.uk)

Ao 94x3 4F FY AAA HERoZ o 2HT7UTNE] FEFES

@R g 12199 FAAE FFAAN RS L, 4, SAAER
2% 5ol UP ATE +UF 9.

A g A
B A E dmr@nhm.ac.uk
AASE pbm@nhm.ac.uk
EARYES aw@nhm.ac.uk
A FEok



5-2-4. Florida museum of natural history (&&dt},
http://www.flmnh.ufl.edu)

Univ. FloridaWiel $14]. 27019 ¥E#(Powell Hall, Dickinson Hall)
o2 o] AAl B uE7|#F AT VB R UFo 95U, AIHATR
dAde E2IUUFUY FFH7] HES VR ZE YEY Ay £ ZE B
glol T3S T2 A AA 1HUFolEY HE RE o, 24 Fd
Je. 53], EZt oldd AHol MYste TFHFE HPLEZF AT}
A% Folm, MAE post doctorial HFE A3 HEDAFH ATFE +
PFA. 16" #AYRAE FAHSZ Bulletin of the Florida Museum of
Natural history7} =3 S,

Z20 AAA HERY] AL AE AY D EE #Bd FHE Fu
o, ZAEE BT HEUIHITE FYPFo U A= Q13 FAH
2 3422 AYPH1 Ue T FF A S T2 o, AGHA 7
BolA Fdv] T Ul AQe Ao P BES A

32

i)

rR
:12

A=A : Florida Museum of Natural History
Dickinson Hall
Museum RD, and Newell Dr.
PO BOX 117800
University of Florida
Gainesville, Florida 32611-7800

SESRE

23 & 279709 field® AF st RHZQ
g Aus sn Ae. DA 340,000%] g ERo| B@Fo|n,
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o5& T 267,000 U 73t BP0 AW Y.
A2A: Dr. Fred G. Thomson. fgt@flmnh.ufl.edu

5-2-5. The natural history museum of Los Angeles

(http://www.mus.ca.us)

2rdAddzd AN AdA HBBoE AYTYolRE FHO2Y
A3 478 FAST e AYAA Ao weh FEATANN AFAER
5 OUd Bokz oA e, AFHBY AL AFFEY 2AFEE
9 $F% A7 2 44 9478 $95D A8

A2 : Natural History Museum of Los Angeles County
900 Exposion Boulevard
Los angeles, California 90007

info@nhm.org

AT Fof:
« @AFE: James H. McLean - jmclean@mizar.usc.edu
« 75 Joel W. Martin
« F9%E&: Gordon L. Hendler

ol

* Crustacean Biodiversity Survey.

* Molecular Systematics Laboratory - Jangus@nhm.org
AAAL HERAN MEA FAHD e ol
1993 HEoIRoH, BESY FAA AFE B3 EFFAH &
ASE d A A& A7 FYFoIH, FE dF AFE

o
=
Y.

o
ol
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5-2-6. Macleay museum (&5, http://www.usyd.edu.®)

1997d A=Y tishie] Y. WY SFWFY AAA ARE $9
st gelsted BAE §. 72 RS FHoE £9sm don, 57

AL HEZXE FAste Y2 dF A7 2HL F1 A3,

A& : Macleay Museum, University of Sydney,
NSW 2006, Australia

A7 o}
+ FHFFE: Stuart Norrington - stuart@macleay.usyd.
edu.au

5-2-7. The Santa Barbara Museum of Natural History

(http://www.sbnature.org.)

ATl e) ¥ AQA8A B Foho] el A L ATE F3
3. d%e] A% Sea center® £AAUA, £FAA NP BAL FE
T AFTAFFE U@ AW 2 BIS S Ydou 53, AAFE
o tel FWAA ATFE FAST AL

AgA]: 2559 Puesta del Sol Road
Santa Barbara, California

Dr. Robert G. Breunig

e

Ao}
R AAAGNAN 2MVF o) HES BBFY
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AAFE AT

A Z+& (Cephalopod) - 239, o1& T AAANA 7148 F
9] 95%¢ EES E#H, 947F9.

Dr. F.G.Hochberg - Specilaist in Octopus - call:
805-682-4711 ex.318

oluf o} F (Bivalvia) - ZAFE AFo= AP L A=, A

& 9T Paul Scott - Specialist in marine bivalves

Sea Center 9% : http://www.sbnature.org/seacenter.htm
HIELE T L AAsle QAzte] Y AR S HE F U=FH
wEo] #Eld. & € AFE HAY

5-2-8. 71} z}aiA} HET 9 AL

» Carnegie Museum of Natural History
http://www.clpgh.org
B 412.622.3131
4400 Forbes Ave.
Pittsburgh, PA 15213
U.S.A.

» San Diego Natural History Museum :
http://www.sdnhm.org
& 619.232.3821
1788 El Prado, Balboa Park
P.O.Box 1390

_54_.



San Diego, CA 92112
U.S.A.

E-mail: webteam@sdnhm.org

» Museum of Natural History Univ. of Michigan :

http://www.exhibits.Isa.umich.edu

» Cape Cod Museum of Natural History :
http://www.capecodconnection.com
& 800.479.3867 |
P.0.Box 1710
Route 6A
Brewster, MA 02631-0016
U.S.A.

E-mail:ccmnh@capecodconnection.com

» Dallas Museum of Natural History :

http://www.dallasdino.org

» Natural History Museum, Berne :
http://www.nmbeO:unibe.ch

E-mail:marc.nussbaumer@nmbe.unibe.ch

» Swedish Museum of Natural history :
http://www.nrm.se
B 08.666.40.40
P.0.Box 500 07
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104 05 Stochholm

Sweden

» The Academy of Natural Sciences :
http://www.acnatsci.org
a 215.299.1000
1900 Benjamin Frankin Parkway
Philadelphia, PA 19103
U.S.A.

E-mail:webmaster@www.acnatsci.org

» Natural History Museum in California Academy Sciences :
http://www.calacademy.org

E-mail: scipubs@cas.calacademy.org

» The Field Museum :
http://www.fmnh.org
a8 312.922.9410
Roosevelt Road at Lake Shore Drive,
Chicago IL 60605
U.S.A.

5-3. Il AL e ¥R

$euey A9 A FY AQAHERES @ ZE 4oh 19939 A
A AY FAY9H 7L BEH) AR Baye Aot oy
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o Zol St 75 HE SN0 24 Al BEB] Yo} 1 FE
& w% mlu s

ol AAA BEHo] vnH =
d dYERen, dA 4950F90 56,8144 =
ATH.

ol gt m AAAGER ¢
Mg MAET dHEF 11-1
B 360.2114

5-4. 29| 452

2AAAAEE o] BES FACE AA F &, AF Fo| olFojo vt
3 FEHL Aokl BES AIBHE BESUA F1HA 5 S & 4
Ae A2t 58] A A onAZ AN HIdde B
Adstz Qs 2 F8Ao FAHWA WEd RF AFr)F S L4HoR
E&ste B9 Eolvn ok wakA diAd AEL Ay 2 Asised o
g g A7 A3t 2293 den, AE AMSd @E F71EQ Hol A
B9 wlF 2 FZ(interspecific) ¥ FUl(intraspecific) ZZBA o
3 Ogd =850 THHI don, IF F£3E 5T HE AL HAs

o UE U 9E £ZEHd Bujsim gt
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5-4-1. Virginia Marine Science Museum (w3,

http://www.vabeach.com)

A ofF 2 AFYES 719284 BFAIIZ 0oy, BAYo}
< AR ANE] AY o= FAUN YEIHA
doll Mt FEEA g 43S MEINIIZ A
toh AdellA AAlshe o8 2§ A2 Adstd AP AP
1 BEEE 713 E vEsn . B AAH oz AL AE i A

od

22y HdE T 78S T At 84 xeH BYUAdd HF 4

A& . 717 General Booth Blvd., Va. Beach, VA 23451 U.S.A.

va-marine-science-museum @Va-Beach.com

AT F-of:
» Chesapeake bay Wol| A3t AAHNIFHNE Hed+

Sea-turtle, Housing shark, jacks, stingray.

RN S e AT
. A 7|5A o) ofg] BE AME WEO AehA W BUHY

5-4-2. Vancouver aquarium (FiYc}, http://www.vanaqua.org)

WZH 2ol MAste YEE(Kelp bed, Ao} 3P XU & +=F

BN AAst gz dukAge JLRE F=dtn AL HFWES

FFE2 S4gstel o T2a9L AY.

A=A P.O.Box 3232, Vancouver, British Columbia
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Canada, V6B 3X8
B 604. 685. 3364

C. Warren: warrenc@vavaqua.org

AT Eok:
+ The aquarium’s fish and invertebrate research
department: AFo)Fol ABALE FFAF I, 53] ZA|otIY
M AMIRIF 48 Fadte 41 AT AT 7.
« Marine larvae lab culture: Aol AM2lstes AEE F AA
2 Ho|PEZ o] & T Wi FEo| ui LA HA4F L A T
Hg A AT 3. X T dsiAe &1 YBAE 9
oM HES AA FFdte Aade 2EF
+ Howe Sound Research & Conservation Group @ 9% A ¥
Fog wIn QI X3 ZFL 7l Howe Soundd HEZ
e 2d AdAY A AFZALE Bdstqd YA I+ E
AA]

d

f©

5-4-3. Waikiki aquarium (v]Z, http://www.mic.hawaii.edu)

190410l AR, HFel A SHAZ e FY £2BY. 1919€e
shstol dEtelA BAFAA ATA5H A7l 2. F2 shstol
4 oldd B7L dez WA, T% L A7 715E 713, 326%9 Y

NEge AN Folw, @A BFAN AY Folut ANFE e YA
478 #9% 4.

d2hA: 2777 Kalakaua Ave. Honolulu, HI 96815, U.S.A.
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8808, 923. 9741

R
1
e
o

« A2 AFAHAE FAtE HEY YTAY W@ LIBRARY
244

. 1297 FAHFE P2 (Nautilus belauensis)® FFA 2
< AT FATAT AN

ot 49401 %Q mahimahi, A7, 5o T FH 4

QL
©
o
(R

3tolol At ke A0)Ql Sepia latimanus® AEAL 7#H 5 AL
A S 2 I AEL YA dFE F3 FY

5-4-4. Great Barrier Reef Aquarium (&,

http://aquarium.gbrmpa.gov.au)

1987do] AUso] AAGA 7% 2 45 £2BY. 53 AL U
A HEE AG9e Ao Q2 B4 odstn, 25U ATE A=
27 BEol. $2¥ AAe vde Doz LGHm, AN BE
gz Ade Yrz BAES U Be] ATOD 24, YE AP UF A

4 2 32 dd 7be

He
o

A7gok:

- MRz AY AFFH NF el A A7
Aex BAL 9D WAAB(H 2¥A) MY AY.

« Marine ecological tourism

+ Coral lipids and environmental stress



5-4-5. Monterey Bay Aquarium (v|=, http://www.mbayaq.org)-

il
4
BN
&
lo
fru
2
rO
1o

i
oX
o
)
i
ofp

Al EYolF ZH o] A<t HA¥ 5
o] Aol MAste AES HALE ££5HS 9. o] (94L& Uy
7 kelp bed7} 48 AF2Z kelp bedoll WE AFYES] Aol F

T AFsA ol&&

i
BN

)

< F. YA zEaE AT " VIEE, Thol=E

=]
'31_'
St stn S, F2E AR ARES WA R 3§ Z2aY Jidd F

SR

derx]: 886 Cannery Row, Monterey, CA 93940 U.S.A.
@ 408.648.4888

A FEok:
- EEgel ¢o AUYRE TUHY.
+ $Z¥U Kelp bed® ZA4sto] 4% 9 3 N4 48 A4y A7
c A% Y 2§ T2aW (S 23 A, vde, FaAs AR)

nrobertson@mbayaq.org
5-4-6. 71e} &3 9 AgH

P Aquarium of the Americas :

http://www.neworleans.net

» Cabrillo High School Aquarium :

http://www.cabrillo-agquarium.org

E-mail: conqgfish@rain.org
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» Underwater World :

http://www.underwaterworld.com

» Underwater World :
http://underwaterworld.com.sg

E-mail: uwspl@cyberway.com.sg

» Deepsea World :

http://www.deepseaworld.com

» Portmouth Resort :
http://www.resort-guide.co.uk/portmouth
B 44.01705.834116
Civic Office Portmouth
PO1 2BG England
E-mail: PZHMS310@hantsnet.hants.gov.uk

» Aquarium du Quebec :
http://www.aquarium.qc.ca

E-mail: amis@aquarium.qu.ca

» Cabrillo Marine Aquarium :
http://www.cabrilloaqg.org
B 310.548.7562
3720 Stephen White Drive,
San Pedro, CA 90731, U.S.A.

E-mail: Webmaster@cabrilloaq.org
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P Detroit Zoological Institute :
U.S.A. http://www.ring.com
B 248.398.0903
8450 West Ten Mile Road
P.0.Box 39
Royal Oak, MI 48068-0039

» Enoshima Aquarium :
http://www.ask.or.jp
8 81.3.216.2623
Katase-kaigan, Fujisawa, Kanagawa, 251

Japan

» The Marine Aquarium Society of Los Angeles :
http://www.masla.com
©206.386.4320

E-mail: 76122.2120@compuserve.com

» Sydney Aquarium :
http://www.sydneyaquarium.com.au

B 61.2.9262.2300

E-mail: mail@sydneyaquarium.com.au

» St. Lawrence Aquarium & Ecological Center :

http://www.northnet.org
2315.769.0787
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130 St. Lawrence Center Mall
P.O.Box 8, Massena, NY 13662

E-mail: slaec@northnet.org

5-5. Sl 53 ¥

FHY B 4YH BAY $£EBe] AFER 2IFolH, FPAY
Bohe AA AFsn e wed @F AYE F
o, St 2ol AGe APYUAA WF @K L A7 A<
A7 9g. o H2EC AWAN VAN A9 SH& 4
Yol BAE AT AY FY.

23

r

<
o
rlo
L
4 4 K

i
)

5-6. Il MXF &3

5-6-1. YFAEF 28 JIFAEF 23 (KCLB, Korean Cell Line Bank)

Fa A EF 28 FJAHEF 23 (KCLB, Korean Cell Line Bank)
MNEEEA F2F AHdF 28
AMENTga AR E FATFL
Tel: 02-742-0020, Fax: 02-742-0021

KCLBE @FAGd Hga FAADTUIY FFAZFAFAG
(KCLRF, Korean Cell Line Research Foundation: (F)S4x}, HEA|
(F), AAJAYU2ET, (FILG, €F5ALF FAIA, ALAZT(F), A&
A FATE AZYESIATFE 29)9 AdE 23 Uvt. FFHNEFLYL
1982d MEF /2 R BEELZRE fesiden dA Aeries, =y
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ST A9& Wol A AFy|Be] Yo AEES AY, TIex
o =% FZATFATAGL 19939 79 149 UNAFeEe] AAR & A 47
717 (WIPO)2XE mAE 53 B RusrEzobge] 3 ngeo)
FANG7 B AYE S0 1993d 89 31YRH 1 B8 HEF: 7
B4R E Fgsta Yok,

FRARJE ZrMHe Fazate 3%E HNEFY AY, 97, £, B
2 Fofoz AEFAYe] HAY B9 £ TF, Ed2d ATz 7
%P EE Jga A3 2UY 4% 28 2 o35S YA o

X2

5-7. A FFAAY A7 J1<dY d 3F A7

AF 22 A dFE A9 £H& 39 vlwz 5sr] dEe E&
ok 2L &9 1% FE v& 1 7)Fe] Aoz sEan w3z
A7l B FAAHE WESt Uk, wkE olE9 Y EHAHo Fg FF
53] diFolgte EF4L 7L oA Alg9 APl 4F L 93
FA7F oj8 & @Al YoM A A2/ FE BE . agyy
o Eo ¥4 el FAFNUA o]E B U A9FH 743 #e r)&o]
BEE FF o121 oA A% AEY AT B ELS F1 Yt
FE HES A AEQ Fd B¥ole AEFHA o= A
9 E49 ¥ @4 (isozyme polymorphism)& ©] &3t g, ol
transferrind tlE£o] o] {9 A & AAT B $8F keyE o] &
o] gtem (May et al., 1975: Okazaki, 1982), 2%&ZF(hybrid)e &
dd BAdx de ol&Hm Y& ®at olyek(May et al., 1980: Arai,
1984, Hong et al., 1996) HZ & WA (ploidy) &9 HFPNE &&
H3 A (Croier and Moffett, 1989). ZHole FAF 719 =

o o
£ MW o

A F7X

N

A



2 nEZ=gol DNASS o 79 MAF wdo &gstn 3ot

A 23 AANA AFE AL e 3 UFE FFAL F3F 27
Ade AEAHQA AF Mo A2E A7E sHAeA sgen, 1 A
1958 A 12 UN ¥y 39 o) $8L =32 AA 19824 A& Py
o]l A7l ol2Hct. o] W& 200818 FAA AF ARLE EHH =
@3 19679 UN Z3 o9 2e}t tiate] 9@ a4 32 49 34 F
F5 A9 AL AALT. AF ALY FE H2 Mdel da=w g%
ole] thgt AT Mol Fz7l Yol ol £/AL FAI] ol AHo
t}.

ol Fol g FAA B4 ATE F2 A HF YE Ao WY B3
2 £4 fAAe] FEE g, volrld A Fre) N A2 =
AR 98 AJ7 9 A%H 22a% ¥Hen Yot

A2 AW FAL v §4 F4 5 1F FAEY F94 Fga
9 G2 Aol i o)FiAm Yed, oo AEHL Foly] U
58 AL 98 A7/ £7HT YUtk ol F AN E THFY A$ vl
A7k 2 Genetic Marker& °| &% F43 Adgel Mdo] Hasict,

a8y Y E 2 SAEES Yo 2AY 43 2F JEe AS 4
2 53 {2 HEY £8 U A2 Aoz @ A7 JA} ofF o
Ase), 2 FQAHOE Mol gdoz J& AW AF L 28 ATV} WA
A gtolct,

A 7t 2T Qe BEGFY 2Ao U A¥e A g
AAYEE A A% B YANE dolE otk EF A Tt Y
HE 74 Ade) 23 2 ol golgte ZHAA 2 0, o]F 44 Y9 B
ote ZARGE AFH Zvle] A7 o}d F7} Ak
3 OJRE U2 T FAA o4 B AXNBo P FE FTH AN
e fRAAcz $55n A4 B0l Hold AANE D/ Yo YFe
2 24 ALY £ gonz AANos ¥ JD sE2 zHBe o} g

Jm

71

i
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o d79 Ao Hu Aou, o4E FAA T AAGelY FIAE
Sol dg 4= FAF AFeol 8FEH. o] Eok A= drIY Wl
o] Fo]A Aol old AL R FARAT R FERAY Fo 7Ix 79 7]
¥E 9ol wt 7Hs sttt

&9 npAA 2 dA 4 2a Qe dY AES R & &
2 AL g BEE&E wol7] A8 fHFH FHE A= WHEA
9] &% (breeding) 71&€& YAZ 3tu vt EF olHF &F A 2
gy L &S Eol7] A FA FEH J|Eo] E&EH1 Y. wWHA
AR AN E A FAAE Fohdie 44L& Fuo F4 A AAE A5
g wF 8§ oy, I F3 A FE £ EA FrHA VA E
A 2 Rolth ol ol AFE FItd I FET AF AE &
A AL A7 2 #e 9F FAolge FHAME dds T8t

A AR AE T #FH AL FAESLS AA Fre FAC A
vt I F8Ao vldte] uig Wt Ao, Iuvt I F UiFE2
SABEST B2 st A7 AFHA YA EBA @2 2AHA A%
Aol Big ezl AodeR BEG leg HriEn,

FH, FAAG HEY AHA Fdoldt 2 A2 ALY FEE A
Z+E A B9 UFAY & AT A V&Y HHAE A¥Y + Je=
Z AFg 7gol & ZHeolg. ot 2 AAJ AAHJN ML AR A
A oz A% AR d HEHDEY gene frequencyd H3t 8o =
Z235A JuE UFAY AT #43 EXE ¥ £ de ¥ AF
ZALA 7} o] FojA ok & Holn,

g3 fuete] fAAY A7 € Ed @2 AHEd, §3 F
H 25l 227 2 vYPES Ao R 3 dFE A48 FTHE 74, WE
Ay & FAHACR 19208Y olF #dd] FYPHolen e oy,

FE £ AFFd B A AT AFT dFoH&E 12) .

g3 Ag 7o ey FPo = AF FAAALY HL AR FARE

b
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2ol 2 W, Seud nge olf AAAAY dot R 2o} AL AP
QA o] Qe £ £ BE BE A7 L HFUEDY AYE A

T

B3] o] Fo|FHoF & Helnt,

X 12. S A YEAY EA7E € 9%

Mgl
7|2 s M
I = . 2
STy Sx2y 1975 -106,0000{ =9 EX} 28
_AIEEEE(EE _5::_5.5.) 4 540_’5_
= — — iy
olofoinel S-AB EE 192 0 - <
-SESEE(O =) 4803
-8,500 {52 0|dE U MZF ER
(19904 29! ZA|o|MS7[EH|2)
-ABYESAHN 67 HE BER

RMIENH) KREXFME 1981
(1992 3¢l FINUYSSASELH

712t

-AMEIS 65(40,000 O}2|) ABmE=

AN Y BZEF83| 1981 -1,800 ZFF

-]

s

. 1994)

ol

(el



Al 6 & Culture Collection #&

U 39 fAMeds 2954 U Faslsoze AW RuHaE
zok] o)A ZAFY 7D Be 29T BARE AR, FHEALE
$A4E THS WFYEALe] $3, BE, 2P BYES 9% Y2 (Bank)
Nrag 29 B 5 U

g ABANE 1 B RES AYL 228 ksl A B
o] AT TYE B S8 L wWFYEALY 52, BE Y 2

£ AY ugE 2 FHBATZY 94
dx, #A4 2 99y 7z ol Br
) mad wEUWe AL, YESE o
N HAL A% NIYBY FAY 2 2 Do U ATAIE FAtR
sict.

dFHFAT 2NN PP Rok] kel FA g B AUE 27
QAN E RO AERY A6E ZAAGNDY A9 L FH AT A
e B 22 2AL FEAY4I dojo g Rod ez 27

H
Z
o2
o
o
lo
B
o
3,
e M0
B
d

- AF7F BFstn EFste 718 2ol I5H 22 EAY A

- A" AEVHE A9 R Aol FET A

- TEVNHeEN IR HAAAHL A

- BE 719l st FLE =A3HA ol fo] 7Hed A

- HAES FEHI YTLE £ EEF A (FAFHEI FF 2 AL RA)
- TBAY Ey

- PBE Age T AT B
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tifo

-Hg f2 24& 52 R

G YERE| B2 BFAF 7S S5 AlMe & WdE
BE7|He] Uy sy B @5FFICA AFste 2R
go] wheh(H 1997) AYTIYE FAV1# My € AFWEE FUsA o
=% 29

40
2

71 AETGYl BAY AT} Wl vjYE EE
A3t7] 9814 DNA, RNA, @93 d7|udo o EAA
oA £8, AEY 2% Qe P2l me setEF, A
HzAF, aATZE 2A 5 % FAENNY 2 779 QEﬂ 87
do.

W Ho=2
e o2
o O

ot A

L

Jm

2. A71BEye &Y FAY nYES NI FHoE HEHV] Hso F
ARz, LAZ, dAAL BFE 59 ArneEy 9 BE ZAd w IH
U 715¢ BEE 4 & e Aol 878 ol Ast] dFx,
Yy gAas waga, YA, Aed, $e4 5o Ao "asith

3. 739 AR 3 A EHen e dFF AW T vstd vl ek
ez ¥EFFY 7Y, 474 2 AAFIEFY FH T 8L EF2
3ol "Wyt £ T3 EHIF SHAET oy /EEF A
Bolo] Wi ARE A £ #F AFAA AFESF Jlojor &
o =3 BEND 9 UYEY A F IFAF JAGAAY B3t das
o}

ic)

flo

4. ol gA¥| 29 FF : A& FEsv AP ¥ B FF R AEY AT
ol adn FAY TFREVTC] HVME T AA=FEY T3
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Mul2Al 26 g Zt3 3 glojok ot diREe vlE T FHLE S
€ FALE o|FoA AT ES WF HIEIL Wol FHE Ao] ok
7] HEol £33 e A& A& FHAN L] FH 278
o = 5HFFE Jlgdol 4T VTR A /AT F U=
HEMU2E £ F glojof o}

SAALT ARE AESE GRyozy Add gay FFREL

g gEgEyozry ATY SAAAH 1 AR U FRE EAd

~7std] BsE 7150 Wastth 7 A7se) APAS| FIAY FFE

ZU A7 M2 o4 4 AEE 2yl AQelA AF A ¥

ALWERAA e YPPTA FFuse) YEALEL o HAIHoz o
g3t} Yol wdd sdE 4+ Ue Holoh.

AARA BA FEFFU ABUYE Ex LAY, 59 0AE 4
AME 2 FA7 He nYERLe) SR BEo| RARGE Fastth o
F DA AEY & Y= = BARAC e FadAT AdA=
g Aoz @A, s3Usiolor @ YRS Yus Boh
cagge 4Ad0] TR T2 qE AAAZRE F88 AR
38 754l e B uxe) S43 A% Y NAERA B4

2.3 ne, 19, A4, BeAAY, WY, ng Solvt A °, ¥
29, 27 2 229 AW S FASAY AAsE n4E] FFY A
czd 243 + U EF FTAYAATE BHsetd FRE vIYEAL

o] g Aoz AZsE AuAET Yrgs 5o FAEH BASYS
AA s APE Gustaol gt

AGNE fAZ RS HAAANE FES A4 2 ATAPL &
wam A7zl dR 2L AP ATA0l Basd, o] Astd Frx
A9 HFYE FAAY FEATAL S AT
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2 E3

Az 1977, BALRS AR IFAZFLY ALY, AYITAEY
5(2):77~84.

7%, 1995, SRl 4E wEe] AR vl YBHF 9:40~44,

AR 1977, I3 TEE] A F TAYF. YEIAEFYEF 5(2):56~

Ay eATA 1996, $AALY FFES 4%,

T, 1994, @59 A0

N
o

ol - AAF - ZAE - ol=W - XX
2000. ®SAH 229p.

#BE. 1977, FAALAEY R AWE. YBTLFEF 5(2):39~
41.

AARLPAIGE A TFA T4, 1996, 19959 FHALSBAIAA AR

A

FATHATE. 1992, AEFH A FAFFA SRR A,

2E9 9. 1996. Q| E FAAUANA 75 2 ELAF(0). IHE
T4 NIER 96-11-482.
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#7334 Jide W UN 3o (UNCED) F8FA ¢ gt
(1992).

FEE, 1935, 1992. HETUIAY AVA AA-FALRA HE

g 4dH A HEFATG HEA L. AEFHTHS . 1992, 10.
30. '

Abramovitz, J. N. 1991.

Investing in Biological Diversity, US
Research and Conservation Effort in Developing Countries,
World Resources Institute.

Arai, K. 1984. Developmental genetic studies on salmonids:

isozyme phenotypes and chromosomes
hybrid embryos. Hokkaido Univ. 31:1-94.

morphogenesis,

in

Crozier, W.W. and I.J.J. Moffett. 1989.

Application of
electrophoretically detectable

genetic marker to ploidy
testing in brown trout (Salmo trutta L.) triploidised by

heat shock. Aquaculture, 80:231-239.

Hong, K.P., J.G. Myoung, P.K. Kim and J.K. Son. 1996. Isozyme
analysis on the

allotriploid between rainbow trout

(Oncorhynchus mykiss) and coho salmon (O. kisutch). J.
Koran Fish. Soc., 29(2):256-261.

May, B., F.M. Utter,

and F.W. Allendorf. 1975.

Biochemical
genetic variation in

pink and chum salmon. J. Hered.,
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May, B., M. Stoneking, and J.E. Wright. 1980. Joint
segregation of biochemical loci in salmonidae. II. Linkage
associations from a hybridized Salvelinus genome (8.

Namaycush X S. fontinalis). Genetics, 95:707-726.

Miyachi, S. et al. 1989. World catalogue of algae. Japan Scientific
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Okazaki, T. 1982. Genetic study on population structure in chum
salmon (Oncorhynchus keta). Bull. Far Seas Fish. Res.
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Scientific Basis for Conserving Biodiversity, World
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Press.
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1. A3 9e i

19924 6¥ Bedel guApdo]FollM Z=x3 A7) 771 ol Ysiof &
Atgrel AAMZ Agenda 21(A 21)°] AMEYHEA 4'd wbo] Ay, oA
21 & A4 2d 3 #8 FRAA AY R AIREALETE A T
FAE ez EREHD Ut oA 218 FF IAZAI NN FIE FE
T48& M Reoln 759 ola R st UNol Ensdfold =t3
55 77 W&ol FueAE oo g s HFY=AUE
T 9 B tig AH Ago] Wasirh, £F 19929 FA YETFY I
ko] Ztdut FH, A771H, FAdAR AEDFY EH AYLE Avx
U AE AP BAe d@ AFE Af 3o

HFALE HFRE, AdnZ, AYEA T A AF7 BHE EAE
AAE £ e ERFEA VIQE Rox ok fAsFHY vES AVE
200818] Wetd BAAFFAELAAN fFe FFd AV oZldd waEt A=
o HFALE BIsn BESE ol ARAET AT A=Y Erboh et
A48 Z71E @ Q7Y AFoz AdHI k. FFS T, 2,
Al 2% Z7] 42 Sold AGBAE S 7H ATt B oble &A%
Exo]l BEd AR E & W HFALY ALL2 214719 7 AAHE
F7tA71ed & 492 98F F d€ Aot dFAd R dFwA v
B, 27, olf, ¥RHAYE, AXYEY AHH o] 82 HAstde A 7
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Ade FIEE F U EF B¥1#8Y FFHo s7EY. wIFdN YN E
A9 A3 (culture collection of marine organisms)< A H3dte
S R 99 AFHEALE 3 BES, dele] HENBIY YELS
gHoted THATFZol B84 & A FEY Ade 48 FFo] s}
o},

2. 349 -9 Jles¥ R 9 resE
7b =9 Nes¥

oo A AYYEE $Ystn BHY AFE FYPtn oy 7D
2270 oltt. tF-29 RAALYL BRE, L, EFA BI A7
R R FAYEE Mulzdted 3HAH0E HYAF S FHNE JBL 1
= WEA=iIgHe WCUM(Working Collection, University of
Maryland)elth. 459 FF797|#E o8 @9 Zt o i H&5 o
A= slen AEgEopdz FREH UJELE oY, PPCCE
(Portsmouth Polytechnic Culture Collection of Marine Fungi)e 2
FolE FAs™, CCAP(Culture Collection of Algae and Protozoa)el
e Z2FE 33tz Jdot. NCMB(National Collection of Marine
Bacteria)dlA & LM BES FEZHo2 FHFsn Ut 2L o 209970
o] HEZI1Ho] JeH B uyEF BEJWY(IFCC, Japan Federation
for Culture Collection)o] ZA o] IR IFE st glon dHolHe 28
A3E A =3HA ot

rlo

_76_



L B e

ZUe] A I FFAERHEEA £, FFE 9T 343U culture
collection®] AF3 ZJefjoitt. &A)

P& EFUAES FE HAFHE den, FTAEIFSYL AYAAAEE
S .

Agstn Ao AFHPATFL, FALAg G, $43F A7LH Yot 5
N Aoz HFABel U AT L AEALES £7 REST oy
ZgHoln AANA AFPEAY Lye gon, ofd FygHez 2AY

UM E 7lgr Bel Tl gloh,

FRHFATAE S F99 EPHFATIBOZ B¢ AR A
9e uoz YA L AY AL 9 AE 2, EF, oY, BE B
ole] ARJ} Hie EE HA 7NATFE st g A 3R @

2R FEo FA8n Qe AFAwA 549 AL AQAx F=s)
FAT27t HFLGIA FRAF/ B2 FAeddtn Ao A AT (F

250z AT HLFLed FA 1€ AF, ARANE, FARUHY 5)

o Yok E=F GRS AlG, AY AT 5 A2sN I B
e 9% FA 2 A2 AT 5 AFYERRE 2RIER) 229 A
72 #9331 At AYRFLY, A2, Az 7P UYE L 2F B
], doslde) AYE A AHEQ HFYEAR, FEFBIFY ML, 2
g 229712 2 AE A% 5 AFASHAA BF B 79 FYP4UH
S ZhhAl FuolA HFAERL LR FAH dEE FYT 5+ A& W
AAE ZF3 otz AHsEY.

o(r
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SIa D Fe 71g ME= S22} bl
me  |2F HYNESY RlMgmoz x|oy M OIF | 100
MEX}
so | (BEET SWIE SIS 04E
s ol=
E'l_'-'l'l'r E}E'.—E-%v ' 80
xle -E-E,T G R PV AlOE
}1'4 =7 tesANA oS0 CEE HESS) de
5_;{ WAl o g pperz DT E2-
l Sl sigMstler|E ol
= 7 ° = = | 40
gsae S ITHIBE OB oo 02 | %
2N | = EI?I-"S QE = = &2
g, FHEAMA T o or & EAL
= g MECIFMZAI} o1
= TS o432, ' =il 5
02, 93, U=,
S ME7s X 2ol g= | 0
MBVIE R o o paae pfi¥EtiYezZ 34
SN mol 2obv|nt HPE
.
IHHoz  muE, = ®

SYMH|L Tts.
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3. AL £X 9 W&

7b AN HFE RR

AFYEALY HuS FUF 75 - AFAY BA, A2 AT B
ARE TF 5 A% DI AIYENLE FRAD HAIYEAL B0
Hulo|2ge Tse BRPRS AU 143 AT + Y=S Vo,

. @A 28
e 1e 261 SE4 ol
rEn (1999-2002) (2003-2006) (2007-2010)
o HAYMESH |o B SHAMES
ME[SEA | $3
NERE o ZFE2 o X|ojg, MEfst |o 2eiX| MEBX
m o UNESE | N Sduz | e
o e MECISY| $TER
M4
o TEI%%v _'él»_é_‘l' x4 al ot
xael | g exue 283 ME o seuue 22
smow, | s gewy | ZERE |8
Hels | =el ETUEY E b mzsmnuy
Mg o == wmy | FH TS ns
T

MEXIY o MEXNUSEE
= xtA

=
==

HEAlA |0 Mol ool
B 1= Hlo| A5}

o M9l Mol |o MEQ| lolg
#jo| A S} tjo| A5}

o BYAAH A=
MEJ|EH o ME7|2T} O MEINBH UIE|) nop =x mgn|
X 2 HES 2RI & 3= 'fcﬁi:"_—rf,-:
Ald FH| ZA o BY, I3 Mu|| =T TT

..79_



(0]

)9 ## culture collection &4 ¥ FAAFTHF et |

I EALY Fro FEY FFH - AFAAY BA, 2L dFAE
o AFF FF 5T At GI AIHEANLE R & U=EF T
o} AFNEAY data base FE T3t [AAHH} (YL AE3 A

38 F UA=EIG.

HpAETee] ATNL BE A% - AP AFYR T AN 24
G AL WL a0 AFYEALY BB, AP 75, AF
Agdrlze) 28 5& Fad AHozE AIYEAAL & B
H M7ae 2R Ao

ofte] YEATFAA 23} - AFWEFITLE 2 SAF AxF, HEF
HEFE, oAF T A8 AGHEFGEcrYY TFETE LR
E=F ARG, wF AE F AR AL gB7L nfg F33 242 F
$3tn2 | FHEL A okt 1L AFATAAY &dol Haso.

M

U AFYERAALY AY oS TE - AGVIEE £ HINE
BHEC ATANA AFYEALD N2 F8AS AT

_.80..



NI E 3

AFEHE 54

g F o8z FAAY By
2R g By
R L
g A A 1.9 Blo|E]
LR W o 25}
A BF B2 @& % 2 2IAA 7%

5. 71 A=}

7b 7€ 54

o HYPETIPY HE R BAL AL 1FUY
o YA, W L B ATV B FE 5 Jb5

U, A - AdE &34
o FAdASFAPL TEE A3 NEZE AFAAM FAA HA3 S
(o]

A FA T AFAEALESZ ] FAHY 9T
o Atgtdol Y EAYL AT

_81_




9. AlE - B28A 2w
o e EFP PICES 5o FAA 717ske] AP A3H Fof.

7}, A2899
(Y - %)
E Melg | M= Ha 7|E} Al
S | LHE 2|5 (R (2R | |25 LR [21F |HF 2%
1CHA| ,
8 2 6 2 15 2 29 | 6
(1999-2002)
26|
8 2 8 3 15| 4 31 9
(2003-2006)
3HA|
8 2 8 3 15| 6 1 32 | 11
(2007-2010)
= A 24 6 22 8 45 | 12 1 92 | 26

_82_



.

A QN FH|
o ©AE
GERE L
A 1CHA| 2CHA| SCHA| 2
MEWE (1999-2002) | (2003-2006) | (2007-2010)
MEXISIS 1,500 2,000 2,000 5,500
Xjelo| B2 HX
telel 2%, = 1,000 1,500 2,000 4,500
b 27| = Tl
NEXIS 22, X :
== H& oo 1,500 2,500 3,000 7,000
HAAY 7E
ME7|EF Ol Hob
s= 'ﬂ_ * = 3,000 5,000 2,000 10,000
Ald &
=7 7,000 11,000 9,000 27,000
Al A Aty
(&9): Wqrel)
CHA) 20020|=
‘9 2000 2001
NEUWR 9 00 (201077t X|) A
M X3t 500 500 500 4,000 6,000
slo| o=
Al =R, = 300 300 400 3,500 4,000
A, s o|=oHet
NEXRY =S, .
- 500 500 500 5,500 8,500
HRAAY 75
M2oE 9l B2
=715 = = 500 1,000 1,500 7,000 8,500
YAIH P&
= 7 1,800 2,300 2,900 14,000 | 18,500




	제목 
	제출문 
	요약문 
	목차 
	제1장 서론 
	제2장 미생물 유전자은행의 현황 
	1. 서론 
	2. 국내 미생물 유전자 은행 
	3. 국외 미생물 유전자 은행 
	4. 국외 해양미생물 유전자 은행 

	제3장 미세조류 
	제4장 대형조류 
	제5장 해양동물 
	1. 서론 
	2. 국외 자연사 박물관 
	3. 국내 자연사 박물관 현황 
	4. 국외 수족관 
	5. 국내 수족관 현황 
	6. 국내 세포주 은행 
	7. 어류유전자원 연구의 기술현황 및 향후 연구방향 

	제6장 Culture Collection 구축 
	참고문헌 
	부록 

