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RE RIE1992F 1 A—1994F 6 ARNIIERES, ERBEXITFREFMEFN TR
FHMBHER, AN FERREN FREXRBRE, AREREAIEBRRCLE /N
T, BREHREEHFAS THA, FTFEVHERR A EDER LT ENBLRREF &
mEsh .

X@im  ¥E SFEPEHAR STy BERIR

BRAVEARVEEBRHAAURERSESEEYEAR (BFEAS. SREE
Hop) WEAR, BESTEYBAREEBRBAAUREMRERES THEXER,
AFEERTHE, EHRTRURSEERRFYTEEXLNEYTR, AWSIAN, &
RIS X%, GENATREEMRIRNE XS TRIEEEAR, MY %A BE
W (RAPD) HAR, ERXEHEAE, ERHNEXEX) TEYERBHZR
(BN, 1993), AU BFEERRLERTBRAL L — ) TREEMANES#
MR BT IR,

1 S TFBRIFFAR A RRE

BEDPFBIEFRAFITF R LARELENMREET SRR LT BEILH K ¥
Bl PR, MEREY¥REAGERNTE, UES FRIEXHER. HFERORK
WE, BESTREFBIARELRE, AEEAELUTILAHNE.

1.1 A FREFARAMEBRBL, FRBRBE  EdREEEBREO T HBH
REXRERENFR, WABEKSFREYE (BNM%, 1993; F8, 199%4a). FHAERH
MR FEB, X DNA-DNA %%, RHEHBEISTBEARES, EXRHTHE, EF
R AR FHFER, MR, ZHEFRIBEERNERE (DNA F5 (BI85 5
8 18sTRNA ZHF3, 41.8kb) b, EEEBERKTE rRNA A3 5.85 Fl 255
Pf (Goff et al., 1993), {B#E Kooistra % (1992), J5#H Nk 26s. BBk rDNA

(ERIEEE FHEBIUT % 5'—18s rDNA 4151 5 85 152 56 5% 96) s (DNA -3,
— R PCR iR 1 18s rDNA, B ERES (ITS1 5 ITS2), 5 rDNA E—I
ar, HATHIRF G LB, b A A4l RNA 5 HEH#1T RNA M5 (Buchheim et

* B, 5, AT 1968 F 5 A, -, BITIRA,
WHHS: 1995 F4 A 21 A, S%A8: 199545 H 15H.
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al., 1992). BERFAABEEERFIIMRELRERENREBREL (K1), o
BREHEAREN 1, 5— —BHREEERI/ ME B (Rubisco) K/MNEEERE Z 81H
] fEFS (spacer), HREAMNXERES (Goff et al., 1994), #|H PCREAEZE
MRFE 11 TR ER AN E R DNA P38 o 4t 3 5 89 7 BE (Goff et al.,
1993). AT MNFFIEFEE A EEDEE A LA 0BNFEAR, BHERITFHEA
BAMRERRE R ENEREXENAE TFE.

#x1 FAZRBERZEBFEIIRRREFHOMITLE
Tab. 1 Algal taxa in which ribosomal nucleic acids have been sequenced
] % ¥ 7 X # & ¥
U IR 84 (RNA 7 | Buchheim % (1992) | RNA M

i BHREWERE 18s tDNA Steinkotter F(1994 )

% SHEE (HFRT) 18s tDNA Lewis ¥ (1992)

] BHEL (HFMFH5SARIRFHLE) 18s TDNA Wilcox % (1992)
LT 400 R 3 3 5 T 3 R o ITS1 5 ITS2 Kooistra % (1992)
/MR H 55 Gloeotilopsis planctonica 18s rDNA Friedl % (1994)

P .

ITSI. ITS2 5
ﬁ =
o HERRE 5 85 IDNA Zechman % (1994)
BT 4Fpt4RR 18s rDNA McNally % (1994)
WE]| BFH 18s rDNA Saunders % (1992)

g ILEA 18s rDNA Bird % (1992)

& ITS1, ITS2,

17| CER. AR 5.8s IDNA & Goff ¥ (1994)

Rubisco spacer
H | e THEESHEC 1 #EHEEs %
€ | w6 By 18s rDNA Ragan % (1994)

#377F PCR BARER E BN 18 BB ST (RAPD) £, 7E 90 R4
NIRRT RS TFRREHRH (Patway et al., 1993; Dutcher et al., 1994).
XMFEEAEE. ERBRMERFFIENZR, LMFERIKED,
(1993) BN HEH A LE T R AR (Gelidium latifolium) 5REAEZE (G.
vagum A EFUREE 3 TRHBEZHNER. BH, REMHASERT MY,
MRt Ey—F “#8E¥” (fingerprint). FJ5, Dutcher ¥ (1994) Flf
AR T ZMERENEEZER, ARV 98, A THERROLE. MR, X
R Al fl TS ERRERBER, e/ LEEEN “BoEE . HEX
BARN AH SR,

Patway %
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1.2 FAERAARUEFEA SSEILHBRHENEEL, BHRERRE SN
EH, BAIBEALFIOMEEERTART BEERAR LG TIE (£2). B
AR BT AT SRR Sk, W AEAEEMN s ESIREEEM. g
A4 20 HERGEMEREERMA b, BREMES, Rubisco B, NMNEEEEFE Y i itk
HEMAHG. 16s 1 23s rIRNA i RAREEARE. BRESEAMN ) TEAZRILH,
BEEAEAYMTREEEA S, HFHAIE—1H0 (Bernard, 1992).

#2 REGEICEEFTERL

Tab.2 Genetic mapping of algal plastid genomes

! % (3 -
5 REXKE Chlamydomonas reinhardtii Rochaix (1982)
fﬁ RIABE Codium fragile Manhart % (1989)
'] KIEKE Spirogyra maxima Manhart (1990)
Odontella sinensis Kowallik (1989)
g BB Coscinodiscus granii Kowallik (1989)
I BJE/NAE Cyclotella meneghiniana Bourne (1992)
Cryptomonas ¢ Douglas (1988)
SE 3
Pyrenomonas salina Maerz % (1992)
g #RPEEFE Porphyra yezoensis Shivii % (1991)
% P. purpurea Reith % (1993)
. BREE P. umbilicalis Reith (1993)
Ochromonas danica Cattolico % (1989)
ER] _ Reith % (1986)
Olisthodiscus luteus Shivi % (1992)

X P % Dictyota dichotoma Kuhsel % (1987)
lall [FI#BE Pylaiella littoralis Loiseaux—de Goérz % (1988)
HE FWFRRE Vaucheria sessilis Linne von Berg % (1988)
ERNE Cyanophora paradoxa Lambert (1985)
HE HBER  Synura petersemi Wee (1993)

1.3 mET-#MHEERFBINA  HERNI0 REREDENEXREH#T T 4
B, B BIFURREEERR (R3). ERAZEPHKRECEIERBEEATH
KA, Hoh, %, HE RE 2EERNERE. ©F, RAAEHROEMAL%
FRE. SAEEREXNER, HEBEEL. ERNERACHTARMRERERAREE
4B . Liu % (1994) B3 T 43K Porphyra purpurea Bt FIERFIMAT &M cDNA XX
B, @I EWAEH I, EBANEFRET & HEHY 8% —10% MERHEXRF
BTG e, H— AR FECEFRRRAT 84~ AR FEUEDRIT 7 AR
FrRMERER cDNA 75, BEAERFFIE (genebank ), HHBWANFFIHRE] T A F
HH. S rBfESAFRE, MERSE. W WF. EMRE. ERCUESNNA,
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Tab.3 New algal genes cloned in the past two years
IES BEEE (RUHRERAKBEY) HRAE S0
cox (HHMfaHKc HILEY) 3, Hhgg Holzmiiler % (1992)
plastocyanin (JEEEE) kA Holzmiiler % (1992)
a copper protein (—FHEEEA) Lk Holzmiiler % (1992)
fix MEEE (AEBKED) R, Ttk F4h (1993)
B[ ORF 467 (SHEEARAR) AL M | R (1993)
CAs (BKIRATEE) R £ (1993)
cmp (42KD BEH) 527 0 (1993)
nrt (REHAREEE) 3 B (1993)
% rca (FEER) 53 FEH (1993)
nir (I M§RRERIE IR ) W #H (1993)
rpo (EER) ¥51 B (1993)
pys \\EFHMORSHE) SR EH (1993)
pds U\NEEMRLLEB ) ERE B (1993)
c-HMEEEER 3. RAE 1 (1993)
rbc L (Rubisco MKW E, L FHEEHEA) FF3l. Fujiwara % (1993)
tbc S (Rubisco /N, L FHERDA) L Fujiwara % (1993)
cab (M5 Hab BEEH, NTHEREERSA) W ZH (1993)
B | pe 12 (BEEAEREA, ATIRKERSA) 1 Lew % (1993)
NADP —GDH (5l 1 e RS SR EM, L TRERY) W Miller % (1994)
- 3 NIT2 (AFE£E, L THEHRH) kg, KA Lefebvre % (1994)
B 2-MEEAERE, N THERA 527 Zhang % (1994)
psb OLRE 11 £HK) ERRE B (1993)
HERK o/ BEHESYRR, N TEEEA ¥ Apt % (1994)
" atp (ATP 8§, (I THEHA) 527 Pancic 5 (1992)
nar (PEBGELE M, (7 THEEYD) 3 Smith % (1992)
Y LB ARUMER, L THERS izl Roessler % (1993)
ORF 217218 (i T BB 24 ) 327 Hildebrand % (1992)
cpe (MERH, WA E R B SR EH R ) FE3l. % Apt % (1993a)
T | cpe RUOEE, 2, f TEMVHHERE, y EIE0BRR) 751 Bernard (1992)
% fab (fh PHRIASTD ) 51 Reith (1993)
apc (BIEMEH, RNEELHHEERN) F3 Apt & (1993b)
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W TERENAIER. BEM#E., BESKE £EANFEMARN AR, FEL
EERNYHAFREERATRS. EARXERNTENBENERBRAMNY, —1T£H
A& Murate SR E M 8 Synechocystis PCC6803 H 7 4 1A 41 Y i i MR s A A B R (I
AFHREERNIEE (Wada et al., 1992); 71— MRASEE NETEFERE K
FIREFEAERE, & HAEEE RN SRR EEKLD, Bryant% (1985) BH&EK
P ATl R R &k T ¥ Synechococcus PCCT002 BEEHEH, UKEBKE
Cyanophora paradoxa MBREEAEE, FHABHEREMEREATES ARG
RERELMES, DA THE R B (Glazer, 1994), AXEEEKGHEHE
MESTHTREENERRD - ARZFHEAED (MEED)Y. 3R, i
MAEETRENMAEA, BARENMEME. EREGHEYERE, HEXRE
BEARRREY. AERTEAEL EHEZIK, B4 R8N AT,
1.4 BAREEEEBRZOBRA, KUELAGRER B B % # 3 A MR
HEEKTHEAEMR, —MEBREREL (genetic transformation), BIEXRARFEHL. #R
AR T Tl (electroporation) (E ML 81%, 1991; A%, 1993; F#%, 1994a;
Elhai, 1994); 5—ME#ESGHB (conjugation).

RARFEARIE— M KBRS A RO R A /ME DNA (Elhai, 1994); 3
R RIEETATLERERZDSE AIE DNA, 1 Synechocystis PCC 6308, #]
Ca’ BRALEZE (EN%, 199%4a).

EEEBEMZRERSIANE DNANERARSZ, FAEWESHAENER. E
coli FRIME HE S RFEBRE (ori T) MEBRIRCHRITIAL, FE A H B R
(Bl ori TMEE) M E. coli Bk, FEIEETIA— Inc P EEHK (W RP4,
AAERBESEEMNER), M3 THR—BE RAE5ZHEKES, BdH
EERBERBHERE. HBER, BERRATAERRIEAMEHER, KK
PEAABRFRE SRS, BEUEH TR M FE, BT 5 HENERR &
FBEAS SR OARBERATRESR?E (Elhai, 1994). BT Inc Q BB REAHK B A
BRI ori T, HEEEEO (nick), TEFEERPREBEHEL, HEEFNHE
71 (Sode et al., 1992),

BAMHRE 3 DS, PGSR, FEMRS RS RERNE
H, AHEBTEMREHR. BB ERLESR, W™ 4 P FEK (partial
diploid ), A FIEMELENMEAMERMEE—E. 75, BRAMBA THTELH
T B bR L AL I A S 5 4k DNA i 4 — R IR (Elhai, 1994).

BRISIEAN, EBKM (Chlamydomonas reinhardtii) A5 TiBE% BF R & F #
B REKEARTC BN —R ek, HREmEeAk 3 ERERHAYEREHRIRE
¥ (Kindle et al., 1994), R AREE, BA R T ENBFEKRME (Bingham

1) %#, 1994, Molecular cloning and expression of the allophycocyanin gene in E. coli, PEBIZB GBI
LR, 4.1 —4.11.

2)FWE. 1994, EN THRAFHSHEEESAMRENERR. BRKSIESENHARERTFLITRE
X%, 106 — 107.
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et al., 1994), {HUZZ%EF MBS R RABBSCHE FBAE (gamete autolysin)
A ERE, Mk H Y, —BRAHEH (complementary). &FEFREKE. FLEIERGRE
R EBRARTH, BRAFANER, BAARRER. LE4EK. S35 BERitHE
ftF. Hall % (1993) A nos:npt A ERHL, RABHMEKHEL, HIGEERICH
1, MR T P 52% HEIRERAA M.

B SR RARN T R EEE R (Bingham et al., 1994). H¥%& B A
BEELAE IDNA £F (FEMHEE. EUFE. aFEX50HME) Wi, ®
Ji psb A EFEGRBMXTBRENMPIME. tsc A ZERBHR IR k—8E5%
HEAEEER D (Kindle et al., 1994), KoM E A bR Ak R REW, EREF
AREREAMGES, BTHSEEENE I (100 —10000) KLY AREKE
¥ (1—2) H8%, B RakEREAGREERYA, RATEKEREE.
TEFBFORE, —BiREEEREAREONG, —RERENBENREREIAE Y
M, BRI,

RRBEN BN H— A, ERLREREEFAS FAYELEITES 4
ARG, H—MRES RAEERE pBI 221 FE S A B AR L1 8 Ba X A8
S (FENZ, 1994b), IFBHT CaMV 35S BRI FAEREPHE A, XEARRER
BEBLNE - EXMGE. AERATF, ERBSHET AEEHES pBI 121 Fl S
AIZERFERERFHRSHTREFEER"Y, 4 Cheney % (1992)? FEHIRIEELT CaMV
35S BB FAELETHEM. 55 Cheney % (1992) i A nos )58 FiEH, cab B3
FAEH. ,

L5 AZFERTAEIRN, WEANEATHE—-LTH  FEX RAFRA
PR, —RE—SEFHERPRAT IR, METEER (Qin et al., 1993;
5, 1994d), HILE (BMW%F, 19%e, APEKF™), NEFEXNWERTEYRAES
BIRE S, ZRWHERAHIT THRABR, %R (Cylindrotheca fusiformis) H
EF T BAFUR pCAl Al pCR2, pCfl 7 4.27kb, pCR2:A4.08kb. pCfl # ORF 218 5
pCf2 % ORF 217 ERMFIFEH N 80%; pCfl #) ORF 482 5 pCf2 # ORF 484 &
HMFEIEERN 54%. ORF 218217 5 Tn 3 H K FHIfEIERE (resolvase) HEMIEEN:
H28% —31%, HRARRHEEE, H— 8B TR ORF 218217 4itH
R KB BB B &2 BAA#E 80k (Hildebrand et al., 1992).

2 BETEMREEEABFERH

it R b, @ EE DNABARATHEER SR, DIEEHE
KRAFYWER TRES, EEXEFNTEHRNKKEN, NERREBTEESR
.
2.1 BEERNAERE HATEREEAIESES. WBATZEYURA™

1) Wang, S.J. et al.. 1994. Research of direct gene transfer in the cell of Porphyra haitanensis, Abstracts,

5th International Phycological Congress, Qingdao, China. No. 250.
2) Cheney, D. P. et al.. 1992, Progress in protoplast fusion and gene transfer in red algae, Abstracts,
XIVth International Seaweed Symposium, Brittany, France, No. 061.
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PUMEIEHEZ K, TEATE (1.3) EASGR.
2.2 HERRESRGE—BE  REFAFEN R FERER (Stevens et al.,
1994; Xu et al., 1993), XB/EMEREHEHD -1 cDNA (HFEF, 1994), XKBHR
EWHEY RIS BRI EE (Wada et al., 1992), LIK¥ A ARBEY LR
(SOD) #H (HA%H 3076583 5; HIrE A 9216641 5) HEABEPERIERE,
IR BRERE. FhECEEE. MABEENRR, URAAEREIRESE
= SOD AR V4§, AXEHIES AARESHFREAIE, HITBIEENER TR
%, BATEAL T, SERCEe R, EASTREMEDIR.
2.3 KEIBBEEETEARTXEAY BREBEAEEFE (R, 1994b) 5, BOEH
BB MREE, BERUOERRRERRY, AXEELI, BF BFXHENRER
HAER, MMATESR), RLAERR T REAN CAT BEABTPCKEBR
EREY, BIMNGERI, RETEAGEER TROEE, vERERTEREMLTH
B, A% (NEX) FERAFHARE L ERMOBHEEZ—, EBE Pythium %2
R, AXEEEEFALERET S EERE, M 3540 55 W n Bk,
FFEREXERTREBIRELRE, HIREH. £X BEEFLFELNEE
TRHR, MEFRE S, ZREFAYHREATAEENE L. RENE
R ARTAYNRNIER, UnREXEYR, FHRA R KR =) 8 4 F 1 5
AE; BUEETEBEEREERERNETERTRURERG RO EY RS,
BlinEH 2R SR A RS, B RERAENNEVEAM, T-PHAERE
TEREFERERRIEXBEEREBEES (TX) HRME, LHABFERZEAN B,
IWARE FERRARINEE R ENAEERERN TEFR, EBKmKERNERERT
BR, #PTREYECELERNTEAEL TEREH KT, HESNREERS
TR B TR,

2 % X ®
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TWO—-YEAR REVIEW ON ALGAL MOLECULAR
BIOTECHNOLOGY — MOLECULAR GENETICS
AND GENETIC ENGINEERING

Qin Song, Yan Xiaojun, Zeng Chengkui (C. K. Tseng)
(Institute of Oceanology. Chinese Academy of Science. Qingdac 266071 )

Abstract Development of algal molecular genetics and genetic engineering studies
from Jan., 1992 to June, 1994 is reviewed in this paper. Researches in algal mo-
lecular genetics developed rapidly in the past two years. Genetic engineering of
economically valuable algae is also progressing very fast. The results of this study
on plasmids from Spirulina platensis and the agarophyte Gracilaria asiatica,
studied by the authors, will be used to construct vectors for genetic engi-
neering. Biolistics was proved by us as an effective method to introduce foreign
genes into kelp cells where their stable expression was observed. We also found
that kelp was very sensitive to chloramphenicol, and that CAT gene was a useful
selective marker. The work is still progressing. Both fundamental phycology study
and algal resource exploitation are being advanced to a new stage by algal molecu-
lar biotechnology.

Key words Algae Molecular biotechnology Molecular genetics Genetic engi-
neering



