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RBE R 19924 6 H—1994 1 6 JE NS LRFTEL, TR RIIEEY R R4
PR R FRAR. Wh, BHEYEEY R RN ELIERE SEFEDEARAE G
7. BREYBARTE. RBOFE - ERXERYRC S8 X — SR E 0. e CEY,
BRI Y RPN E B AR EE R RR, KBNS RN, AEYR RSN
FEOTIAEPAR, Eid KRR TRE>AYC AR,
X@iR  EX HTEwER EWENRYE AWRRSE

VAR, KREBEFFEMAERZFPRGREW: WA IEEY B4R R I8 K4
HEEWRELMER BRREHEEY BT RLILILAETELR, Hilt, sHEYHARMGE. £
BUF A4 = AR W B IE O IX — S 0. AR YR 19924F 6 H—1994 4 6 HE M
SR FRWICERGERE, MEBEREHYRAR T ENA XEYER, TULEESER, KWL
REWHEAEYEEY RO R A KREEN 5B,

1 REBEYRBENEDRR
1.1 R v 4 0 o 1 2 B

R T RIS S R T EE Y, LAEAHEERE. TER BRI,
MKENRE. T ERE-BEAYB AR ERHRG R AT HE %, TRENRIE, B
KA Fa KRB T A o 4 AR 7o 50 W U0 40 5 39 I o i

BN RE LR E, —RMBERELY A, DR KB, JOH 8% £ F b
£, BTUERBFSREKREXLEME, HZ2RARRKGKY, HFELEEESELT
fE. WRBR2REBR BTGB, SEMETCAELKTRETERIE, HBILXEE
fE—KaE, X—-FERKEATEREERROEE. REHSEHHMERE —EM
WEFREE (0 72 3 ES %) g . T A KBEE RN MBEEHITY H (Gerwick, 1994).
RIG, BRERFWHERSHE TR, W&EERY. —HERKBERS, B -ARBENE
TSy, $REGT A T IR S AT EE AR 4K (Gerwick, 1994; Patterson et al., 1993).

1.2 G50 0 M I O 2

*HEARR M AERBRAXAFTH, AXE-BAERTAAN996F27EE M 03— 11157,
FENE, B WAET19684F8 A, W+, HIBIEA.
W B®: 1995F4H21H, EZHB: 1996F5829H.
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TR EEY M Iy ke am AR Sk, B, AEMEREIRR, RARE
MERE T AR L. RBMEREEERBRE M AEMER, S ANPEEEE
AR R A L E Ak, WIS ERE B PR 0.10mg, 1—2d Z /G HLME
B . 0 R R R RO R SR AR M B, 8% A P-388, L1210 M40 sk KB fih
A MRAE RSN A, RIEHER AR YR T, HAAEEZEN, WEREMS
MMAHOMBER. PUORFRBRY A 1R AABEZHE (HSV-D). BB O R
(VSV) BT RUK R i 7, SRR Y e b &Y dm s s i m sl /e B ORBEER. 1992).
BEMEHAY S FROITEEW AR, ZAARANBSCER T IR FLEY
(Radmer et al., 1994), JLHEHGHFAE AR KL E T kst m, fi TRF, B8
T IR R A BRISZ5 W I 6 1 0K (Alper, 1994), T FHMIZ 23k, LT Bk Bg
i Z B8 (IMPDH) . 2 H B A B %A (PTK) . B A FIKEF C(PKC) imH, w4k ik ts
¥r (Gerwick, 1994). T Hi Bl 90Tk ke, X HIV ¥R Mok HIVgag EEH =Y
EHER P24, P17 HMH, IR AT IR (FEH L, 1993).

B 70 FARLE, HMBEYEEYRMBECH T KEL/E, AARENER &
HOREHRE AN, SR BN F AR A . Gerwick (1994) /N4 1Y i 1 45 R % 9,
% xF IMPDH M0 H 34 24 / 447, WP 447 FREER I b A& 24 Fh B A BEI0 8 150,
*f PTK 840 8 / 501, *F PKCHIMHZE R 9/ 462, HHERK¥EH 1981 &K 7
¥k, BEMLL T 15008, HA 400 F 2 K 3 (Patterson, 1994). Patterson(1991, 1993) &
It EEBE R A IEEE T IR, S5 R KR, 7% S SR B REMH KB AR E
B, H P RAER (Stgonemataceae) P AE M PLIEY & £ & BEH H (Chroococcales)
FERNNKEYRES. EREUEREEY RMES AR, XA KPFAERKE
(Schizyminia pacifica) ) —FP B Z W2 HIVIiEE X H XA SFHEMIN. MRS
HIVEBE S 2 0001U / ml B, M 36 1k 92%, 1 x40 g DNA il RNA &G, X —
Yy B LT ) HIV 5% S B, 0 B b 5B 0 9 0 300 e B A P IR B (R i,
1993). 74h, MIEBEM LB (Lyngbya laterheimii) 3 HU4r B 0 &AL BB & HIV 2 #1),
E B NCI (3 B [ 7 8 57 52 BT ) i HEVE I PR i i 25 20, & SR 9. BAG I S5 M A AR i s i
E A BS EWAS I BT IESL (Gordon et al., 1992).

1.3 HE

BEAEYAY. r FEY ERABEN T AGREXBE, K0 F/KTA T
BB IR, RIAMHFEHERERAEREDHERN N0, FTFAREEREEEY
JEHEE, Blunden% (1994) K3, HE RSN E S FEREMEAFZHAYEE, BIEY
FIBURL DNA. ML BE 751 IS B8 Mo JE M BRI HI/E % . 5K/REEE (199) B3 1 B
B ¥ (Sargassum thunberginy 2P AR B EAE FEREBRRME W, RAE
BRE R A(Con A)MIB N BLAN M Bt A A& 7 B, 250 A BUR 3 L8 W 6E 1 5
FETRRE Sy, 45 AR B (), REH XM Sy A FE AP WE M. R ES Y R R
TLH 1a.

2 EEREMYREFNEPERAR
BREEY RE RB, rEESHEEEMRMEN, BT ITMERRAK
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Fig.1 Screening (a) and production (b) of bioactive substances from algac

EERGETY R EY SR R R EYEARS, BF 4 HHZ%. LFTRE TN
HHYBHITE?, XHRARNEGYEFTEREEHWEYER, XNMERRERELEY
BARRTEHR, MEYRESHEAR. 55 —FH, FTHEEEMARNE, RENYFRER
M EE, Bl B E (Saxitoxin) 5 #H H B #HE X Brevetoxin X R AT E
(Maitotoxin) %, RHEEMMELAE Y TR, Hiit, BEEHYFROEILESE LR, &
MR IR NAEER EHRLRA M, BT FAE P HXERNERLE b,
2.1 HEYRPISREAR

YR BLAR R ER BB A=Y R, WREMERNRZE. ERARES, i
HE =9 am, BROmEe R EAE, Hit, EYR RN MRER4EY TREN
BENAE, EX&HOREAMBERERBAEMN. YRS EEN XD NEFTA,
IR RANIERAE I R LR, REWN, £YR BTN ERNGERREE
AR/, T R PR R Y KA TR S BRI A,

MTHERZLBTRAMEREY, HEYRMNBHRITBESSHEANEBAR
AR, WX B, SbEY R ERBEERANE: H—, KEREIFH, WEEE
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= p— Y NE, BEEAy - WKBRSE (FEM, 1994). Cohen % (1994) "FEA YIRS
KH&EMBT, EIEFR/NERBE (Chlorella zofingiensis) BIRIFHE R, HIFHEZX 0.8g. H
T, REEBESENEDRSE, EUEAHTEEERME. AXX—HEACHFE L
F4RP. Blaich % (1991) i T AR NFWEREEH], ATHE&MIE. LRV EY R
RASAR FEL EW. B ME MRS, Chaumont 5 (1993) 3R I 25 BH A4 41 il 15 5% P 9
HEYR R RS, FWUEREN TN bk, BEIFAERTERN TS, fTLIEH
SRR, B R KR, T T R R P A R 4T A 45, Hoeksema
(A9 RABHS LENR NPT, FIMNPEHEESE T OFHEHBARNA. Zhandov
2 (1990) R T — bW BYHEHABRFEHEARKVAEYR LS, RAR. Ml
AR, MR RHASS, AEWEMNE LR EGREH THIRLRE.

Hu % (1994) % 7T — M A TEAEF A AW PREYRRLBRE, BH
— AV B, W RO KR ERIMIEM A, Rorrer % (1994) > B pE gy
(L. saccharina) FIMERC FIR 2R A LERBIF A ML SR, LI GP2 A THKANEFRMT, X
AT HR AR, 55 7T HEEKBRR 15— HETE 25004,
2.2 BAEBEAIBEREYEAESFYAEAH

ERREETITERREEXD TAEYHEARGEL, EEEEYWEWROEH LGB
. H—, BRENEOROER LERE, BIDSEENEL RSN E Y Eie
TRERELET. ZRE 019949 T BB EER (APC) RN, i i #R
AEAN T ALRTERBFEPHESRE. BERLRAESNMEHEEESE
Vi EBI T, SREW, RETRERLYEA T MM E R, K4 a0 A iE.
HimEA R TR S HEMRERAREER. 2, EXEMBETEREIRLE.
Hagiwara % (1992) ¥ A E ALY B ALES (hu — SOD) R ATA TR, FAKEFHAT
Tk, LREW, LEMENTYESHELXBEYRISAR. XAENTEAYE> R
HT —EHNRERA.
2.3 HEFEWNHYRSHAERMA

XTEEREEDHREHWE R FE LSRR, WHEE 1992). KRR (1992) %.
Gerwick (1994) 43t TR ER R YR EHER: £ 104 FRRA=WH, 36% EK
AR, 39% BIPRREREBATAEY, 8% /BAM. Patterson % (1994) 33 B A F A 3
(Scytonema mirabile) 7= #) 38 M B SY AT LI, 3MBEBRANE, 24FHBE

1)  Cohen, E. et al., 1994, Outdoor production of secondary carotenoids from the green microalgae Clilorella
zofingiensis, Abstract of Fifth International Phycological Congress.

2) Hu, Q. et al, 1994, A flat bioreactor system for outdoor mass cultivation of microorganisms, Abstr. of
Fifth Int. Phycol. Congress.

3) Rorrer, G. L. et al, 1994, Bioreactor seaweed cell culture for production of biomatenals, Abstr. of Fifth
Int. Phycol. Congress.

4) R/ME, 1994, EETHREFMAHEEREARMEEERR, 2ESMNKESEWEEYFEHTERX
#. 106—107.
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EBRITAEY, e MBRELRLEY.

K FR ity 4= W 2 DB B A} (Scytonematoceae) H 97 5 Hi B4 40 g 35 4k 5 1y AU, 3
& (Scytophycins) & —R KA WAL A Y, Hob iy 35215 HoR 4> B 5 3 2 (Tolytoxin) fit B
WM Z AL, FEEAMSREE R, X B L8497 48 3 (Patierson
et al, 1992). Nagai %F (1992) M3 X LB B (Gambierdiscus toxicus) IEFHW® ., 4
AP - AAHEREENAE YK B (Gambieric acid) th 2 K 3R A BS.

WA &Y M\ 38 FL AL BE ) (Stigonemataceae) 19 B 7 1 B K 3 (Westiellopsis
prolifica) 1, S+ BB —MAANKALEY, 3 KB M ER 4N 2pg / ml(Princep
et al, 1992). BIFR A, XFhHEIKHEE (Westiellamide) 5 —Ff A i85 b K BLRYAL4 W 41
6], C7h i 8 B A AR SO BB 7= A X — T R B (Hambley, 1992). Frankmolle 2 (1992) M
Si WA 18 B B (Anabaena laxa) ™ 45r BAA P HFP A BB K A, B(Laxaphycin A B), 4
R 11 BRA 12 ik, RAMEEEHMAREEE. mEXMihLKEZR L RAWE
BBL,  Gerwick 55 (1989) M H 15 T 15 35 B I 55 2 B (Hormothammion enteromorphoides)
W o B34 B — Fh b 4 B4 A 0 B B TR v 00 3K BE 22 3 & (Hormothamnin), & 11 JTIFAK,
xof 25 e 9 4 0 R A R W B

KA NEE LI RBACE ST T, E2YHEE R NG RPN LT
ey, HZEdANEREEEMEUEE, FHib, fHAYRNEEARERAL S Y T
TR AR B R A B2 TS M A ST M b 2
3 B8

T REREELYF AP T RIRYL, X EWERA SR, HNFZEAEE
YA BERABFREYERZR LA RY. BN, HLE . ik R UL 3 % (Moore
et al, 1989), PLEZYIZEH B K A(Goniodmin A) (Nippon Suisan Kaisha, 1990), &
B BE I 75 ) BE #1084 3 R (Microcolin) (Koehn et al., 1992) DA K i #% N Y1 B8 % (Agency
of Industrial Science & Technology, 1993). HEF &KHMAVG LY, WHEMERESH.

BEEVEYRRAG RN G TEYH AR RREGHEY A LR ES, EWHEAR
NPT LR TR, EARMERGESYEEREN SRS rE2x. ®
b, EYER AER. R FE N L EE YR T E RS Ak,

PR AN TREAEBELY, ¥R ASERKEFZIHNHNERTREYIIR
B, BA4ES. 8. RAKKEEE, hREEBERENGYLINRERBRIEBES
PRGN, BA) R ARR.
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TWO YEARS' REVIEW ON ALGAL MOLECULAR
BIOTECHNOLOGY——BIOTECHNOLOGY IN ALGAL
BIOACTIVE COMPOUNDS RESEARCH

Yan Xiaojun, Qin Song, Zeng Chengkui (C. K. Tseng)

(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract The literature published mainly during the period from June, 1992 to June,
1994, showed that focus on marine bioactive compounds research was transferked to
molecular biotechnology related research. Screening, extraction and production of
marine algal bioactive compounds through molecular biotechnology have become the
mainstream in this field especially for blue—green algae and dinoflagellates. Lots of
bioactive natural products from marine microalgae have been discovered. The most
distinctive compounds were macrolides such as tolytoxins, and cyclopeptides such as
westiellamide. On the other hand, research on photobioreactor became more and more

competetive as many new techniques have been patented by various biotechnology
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development companies. Pharmaceuticals production by algal genetic engineering is
feasible.

Key words Algae Molecular biotechnology  Bioactive compounds Bioreactor
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