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Preface

Production of foodstuffs by microorganisms, 1.e. application of biotechnology
has a long history in China. For example, the records of the wine-making industry
dates back at least 4 000 years. The application of the newly-developed techniques in
the field of biotechnology such as recombinant DNA, gene transfer, chromosome ma-
nipulation, cell fusion and cell immobilization, etc. has attracted much attention in
the last two decades. Previously, scientists mainly focused on research and develop-
ment of the biotechnolgy of microorganisms and terrestrial drganisms. Recently, the
research and development of marine biotechnology, which deals with marine organ-
isms, has aroused the interest of both scientists and the public.

The oceans which covers about 71 % of the earth’s surface, has been the cradle
of life and the evolution site of earlier life forms. Marine organism resources constitute
a great treasure-house for the livelihood and development of our humans. Hdwever,
rational exploitation of marine organisms depends largely on the advance of marine
biotechnology. In the present book."Marine Biotechnology: Principles and Applica-
tion , the history and trend of marine biotehnology is introduced for theoretical pur-
poses, and the methodology presented for practical application. We hope that the
publication of the book will be instrumental to popularizing, promoting, and applica-
. tion of marine biotechnology in our great motherland.

We are grateful to all the contributors to the book for the great efforts they have
taken in writing their manuscripts. The contributors are Ma Junying, You Feng, Liu
Fayi, Wu Xianhan, Fan Xiao, Yan Xiaojun, Zhang Shicui, Guo Huarong, Hou He-
sheng, Liang Dehai and lLiang Shide in the Institute of Oceanology, Chinese Acade-
my of Sciences; Kong Jie in the Yellow Sea Fisheries Research Institute, Chinese A-
cademy of Fishery Sciences; Zhang Yaohong, Zheng Jiasheng and Gao Mingjun in
the (Ocean University of Qingdao; and Zhang Hongwei in the Shandong University.
Due to cur limited knowledge, there must be some errors in the book. Criticism or

correction by anyone will be greatly appreciated.

Zhang Shicui Ma Junying Fan Xiao
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E L0 km WU E it ML LR SINENRE. TENEBEFELEMK L arE
B;S R BEBEFENLEZSRBERNEBEEY. BT BEAYE 499 NMI1K 2D
16 RPLA L, MH A SMENEERME, ¥R Ry B esiRAikEa%E. L
LA s, tIK H20 80% MM EBERED, ESIWIIKMBMRRK D THBFESD.
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Al #in, AN EEPELZBRTETHSREY . BEEVRERNEEFNREN
ERME; FESEMEBFEMR AL LA REFEYHENEEF R, A
TR AFNHBBARRR, A SEHBPFEHESINEBFEYEARANIRSH Z k.
BHEEYRBRHEETEZMPRRKERE LA TEEAY R ARNE LY T 2% (Marine
Biotechnology ) ¥ #fF 38 Hl & & 7K F 5 |

1.1 fiFEEEY DR

FHBHWIARAKFK John Naisbirt 7 HBT & W) (K ) (Megatrends) — F AR AEit &
R FUSE  — &R 5 R BH" M B, BN AL 226X (B L) B R £ B3 48 (2 8E) B R i -F 4K
(M), AE TN EZVREMEREEVHE RENEDE AR Young, 1985). 17X B, &
Py AR A FAE R B — 84048 7= & R A P 6 8038 s A H B9 S B SR st 1% et
S5 IR LA BB R U E A H R (OTC, 1988) . APHEARRE 14552 %R, HEm
e EACFNTEE(E L LD RE7T AT ARE L BELEYTRRILE A F]
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AR (Attaway and Zoborsky, 1993) .

WA ARMET A4 80 L (Colwell er al., 1984), RIBELEY ¥ — I TH XHTF
A HAT, BEAPHARRENRZHEHTAREEARR. RITARZE DN L B,
BEFEEYEARPRLHENERUGBEAY TR, 455 0 R E T2 . 40 #1E M 40 f 1 3%
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MsOBRAEHRRRARN BRAF", FREREBEREGE, RIVEEARE, SEE™RA
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K1.1.1 A¥YEARNESFRAR
({}j Young, 1985)

1.2 \BEAYHE KRR

LFR, ARG AEYHORMII R BUR T AR BR, R4 5125845 4 41
1.2.1 B\BHFEIY

BimZ— XEMER KB EEMHASRAERNEERERN TR MR LEN{E%
DAL G, Al KFEHEYHSMHIEEFE, LEREV E#RE. EE%H L6 AR
ETIR, IR T R B I R BRI 840 ; FRR B 00 = 5 R 405, 1988 SE - B S w =g
H150% £ MERNFRHOCKIMFEEQERNES D eaikN, EEARXNAMNAEZEHEANLS
RK&, M B ESAEFARE O ERA TR BEARBEENERIEAKN, FHEEHA
AREFEIEARSG 46 F:MITEME T 2EEFN. KEMEEYFEFOHEZBELR
fregtn., HAMARBHELZERARGKEBHRALRE, HE RE¥EENK FEMGLEE
EER T RS T S ER AR, AN E B AT S EREE DUZASOE, KB AT
ARSI EE IS, AR ML D AR 3R A DL 4 85 A = A5 At AR 4 BT 5 AL s ZE AR
RO, MR BER R4 M s £ B b 3B o E X IR 26 00 th s Sh R 5 =1 ik 4h k. &4,
ARECH 2 HBFETHEENYES S 5ERE R, 1A IE RGBT B M AR 7= 6] 1 15
TH. ETREBKARZEFEFTHNTHRARINES, B {7 7 B0 T 67 =154 . &2
B8 = AR (AR O A5 Ak DA B2 2T 6 M T O SRR M B 5T

AR, ARNTWARGERER TR ESSER T BHRE, BT EERSBHA KK
# (growth hormone) \{£ #L E ( prolactin) \ 4 {2 F & (somatoactin)  {& t¥ B 8 & (gonadotropin)
& J5 18 & (posterio pituitary hormone) #)3R & T B 240 B 3K, X MBIt ta K FH X
RERN T TR TEERE. THES RO RAEKEERF, HHC WM, 568
. YA b & ok, KMANTEYIPFHON AERKERERNE LN
fa, BE AR AET SR E T A,
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MR ] N KRB B B IS . 7R KENE By i, © AT A SR RN b o B TR
AR TR IR, B 1, DT RE T A MR S W T ROTRIVAE S ORL Y AC B R A R B
RN THEMER. Bl CX 20 REPLUEHSAT V5, 75 14 TP R 7 BRMFE, X
RMELERAN TR EME NBENEE. KRB ERILELLERRBER DT
WM. HAL &&H GUS Mk PBI221 2887 55 A Kappaphyus FiIn %%, K15 BT E
Ee WAHN BRR D TR RMFFIMEDR ) Z AR BELEN AR KE RE X RRMBE T
%o TERNEE AW, WROKF/DERE MR BEFNARAEN S THAMGEZER, BRic£n Lia#
PR A =, i H, 28 R bt M EE 25 7 g 12 R A s DAARSCEE v o B R A
PRI, SRR BLTR T — e BE 2, ) Gl A B8 B 3 v o &5 3 i e DL K 5 T2 R Y 1A B
Plectonema boryanumn 1.5 kb JURL 5 pBR322 B H4H bl A KM B AN E B R IEE
Kt B — B3, 1 40 RS TR AR I 5 5 R JEHF A B AR AU i S R A ) e RE b DNA B
A B M, i R R R T Ho 25 & B iR iR B 4R v, 8 R A4 25 kb b BR 28 48 19 it 4%
ARERNAREFAEKEMINRE B0 CaMV3SS B TR L EME N TAE K, E 125
pDO432 JFrpi b, # {b 21/ Bk 3 b T 3K 15 55

1.2.3 BEMLEY

M TE AR I A T R RS K B D R TR T R S R VR IR b, 3 20 B4R,
90 B AL, 2 R 5 HE 0 2 5 0k TE R A 45 2 R 0 8 TR A R, 06 4 1 2 8 T4 A2 LY
F2 T AR 48 SR TR B 53 1 M 90 2 VA0 PR A 4 RO S W AT AR T 1 4 R I
KR FARRRSHERMEE LR ARKR N B,

ST TLAE S, BE 7= A= 55K I 550 B 6 18 AR ) T B 10 57 10 YV 4 T 1) O B 5 4 B BRAS T AT
BERUR. BN, TG K 0 R 00 s R B 2S00 BRBESAE R AR
(EPA) RIS . 55— 7, B XA X i i R 75 e, FBOR S Rt RS EEEEN.
BAHE 70 ERR, EERFLTHETHBMAEERIEEG WIS AR, Bl 2 &0y
F 40 R B 4 BB 8 P A T o

KRR A R TR YA A YR RS 2 . RS R
A OB B R IR AN T 1 B AR 9 R T K R, (A e RO B A T R B, & A
TOL Brhi® A TOD [Efif ik 12 H FUe X M B R B BA BT B, {8 TOD R1ER — L (8] P2 4
#HA TOL &, NMERERE AR EEME B AN _HRXESYH I AZEEZA TOD #
PFH TOL AT R BB ARK, F2 kPR LERABFEFRLSIHEM.

1.2.4 H 4k

R, BEEVTARRIEEENY EEMGEY T m RS Lk — & FZHRZIH, &
FE T ik JLJ7 ] S — 2 U5
(DR R FE B FEEYBARMRIEA, AR LREDHELNREFRARUIT LD
R R AR R BRI R A (B TR | B MGE R BUN s ) BB 3R LR 5, Ho AR {k
TR HRACBG —ER R, BATHFE R KA — KX 1 1 50 U T A7 2 R AR
fFo HAT \ ™ BAEEY AP BE R R T 0] RV RORAT 5 R BL T o0 W0 5838 (R SE RN 55 2 5%
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i AT Skt n] AU SR A I ik AT AR R A ETRTE S S iln, B Al B TR SR 4R R R A
Y A0 A2 VR ORAE s AT AR PRS0 HLAth 7 7™ 400 218 Mg 12 gl 4 40 DL 2 RVER 38 19 A FE A4
M R AR AT i R Z BT 51 |

(2) AW e ol g FAE lakdt - AR W B &8 &P R A K H R R m AL A B R DL R 5. 2
EAEFR R =R B AR A P LR A W IO % 1 B A SR S, H R C 5E
S H Tk FIRE & il e S 2RO HARA I BG RO IRE T AR E
BE BRI N A%t C BUR R

YRR M E SR SRR A, diE e LB WA RS F5E S ERES
BEES PR YR F I RE, AT HEYRAKN., B REYLRASHIPIE S0

Fi AL 40 1 (& E fh, DA B SR TE Mg 4R, C Al il i T & A W 1% 58 XN LA B BR &
RIS I Y pH E, DUEIR KIS 15 HilME B ES ) TAEIR 5, i b o B A0 1% 848 T I /K T
7K ) & o W L BRAS AR EF R SR |

G)EHEIRRRY Hil, MRER R+ RE. EF—FEEHER, MMEFEARRIL 7Y
AL F AT ERTR AR, HPAMEAREAR R E LN ARRAEC A ER, HE
B HERTR. HAT, ZEREH A PCR SR IETE & & A8 —Fp b o 22 9F AT gE A MK a4
BT P BRI B . TEIS Y MR K AL BE S I v L R A BRIk E A, H A,
FATREE RSB NMNF, [EEEWEEY FEFRIFRIC SR MEY T m s R EEER
ARG RARESESHMAYERNEREREKT, X EMARFFEEYEREILER. B
TREFRSE RS E SN, flnEEAS K SHYARHLEFRY; =E AR
S ALY RE IR R K P ROB A R E MR AR R 2B A B BB K. i, — ™ el K #
MBS TSR SBER BN MBS R T b=, He A TS S HBENE K.

(HEFCHI SBEIG: ER, BEYE AR ATEKEEEYHNERZEHHEGECY
DR . BERIERETC BLThiz AT R Yetk i T 4 2R i 1 2% B PR B8 9w B 0 B 7 0 AR AR
BFHERN. i, HA¥ERE PCR M 5HERILIHERE DNA AN BR IR 1T ¢
kP RS, ARGUM L TREBH ARSI EGRY. BRERBRIES I, B iRt A
S of 1 AR W O SR BE AT R BOMN SLHERRR 27, B R, 2 WHE B AR R AR B R it i
MmAsEFIEFEMRESE S OERIRREE T EARREN R RERE IFRATEZEAAE
B oA SR T8 3h P TR 2 BT

G)BEEYEEY R ARttE 60 FRES, NBEEAYPEEARIARAFEELB MY
HEENLSYE LT/, BB ELYBEEREMRESZ ARSI EELY—XY R, RTK
BECLHEIRRIBE. 20 K, EBELYRHAS ZEHE CAESR BH MW FER
LHEEY P BEEIREE B BB R KA AR ESEKES ML EY,
Hopf oo gt APE NS B F TIRREE:; RMGEAL NLXHNEXPERFFEEN
EPA 1 —+ 8 /NEBR(DHA), B 1R A BRI E | B K & B8 iAE 8 & K + 8 H M =&,
iK% B 8 22 1 0 JE 180 s, R fUG o /) i v 5 DA B 385 i 8 B (6] S5 Th B, B 8 SNHEHE BT O Ml
BROY; E NEBEAYPSEY IHHEEEEOY R, Flan, NEEfaE s SRR
YEmesy AZT B IEXH TR IR, eoh, AR BB E SR, 5702 M3 R Y
s E KA =, AR MY OIEME B RA S M E Y, (X 2eiE Ml W M
HAjMATER.
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