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Tab. 1 The highest temperature that the thermophilic cyanobacteria can tolerate

GEEREY Synechocoocus Livid us 68C T E R 0. germimata 55°C
HCRIRED 5. elongatus 77C Bk W MY 0. okenid 80°C
RAHRRED 5. mimerae 60C ® % ¥ Sp irulina 3p. 60C
KERRED Synechocy stis aquaticus 50C RE KR Phormid wum lamaous I 80C
B RRE Aphanocapa thermalis 55C LaER Ph. purpuraculs 47C
xz B OB Pleurocap s Sp. 54C BREY Symploca chermalis 47C
¢ WM WY Ousillatoria terbriformis 53C = WY Caiathric sp. 54C
HENE 0. temuis 55C 5 B R Chroococcus sp. 84C
HKEEEY 0. emphidua : | 57C BHEWARY  Masigodadus lamimosus 65C

D: 3853011 2): (T ERNCE . FIHSLORIS]

1978 4%, X B ¥ K T. D. BrockIFB T % H Yellowstone BRFEXMBTHR. Ht
GBI (Syrechococcus lividus) FIEF WL B (Mastigoclad us lamizosus) () 25 T Pk i
JRBFRBOHET 4347, BREY, IFEHERGXREBFRAENR S RER . Pearcy™
1 Raison 2E070 0 B B0 i AR 1 AWK EE B8 S TR 4R R o S B R A A A0 BE AR D BB B A 1T
WBHTECNESE, MOMENHREN/NEERBRFORIE, AN T EOBEHE,
XBAPRAENREENRANIBPRERENIEM. 1993 4, Yoshitaka Nishiyama
BEHFIEMTRRE PCCT002 AR RE LM BEHTR, SORHA, & +4%
BEXERFETI AREMABREYE. FREMNUIIXEGRFEINABEESHEERE
PCC7002 EN B/ X EFEY,
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Tab.2 The fatty acid composition under different growth temperatures

ﬂ, KK BN B %X X
= 969 14:0 | 14:1 | 160 | 16:1 | 18:0 | 18:+1 | 18:2 | 18:3

=3:1: 5% 34 1 0 34 31 5 29 0 0
28 1 0 19 50 1 27 0 (]

PR PCC6301 38 1 1 48 38 4 7 0 0
28 1 3 46 46 1 3 0 0

WERRE 55 0 0 54 10 22 14 0 0
38 0 o | 4 36 1 20 0 0

REERME PCCT7002 34 (3 3 0 40 16 1 27 1 4
22 1 0 35 19 ik 10 25 14
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TFTEHEE; SHEImERE PCC7002 ( Syrechococcus PCC7002) 4B H 22C L7 3
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PR TE (Heat shock) R B P MR AR SEAN = REE ., X RN
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RE—FPIRKAER SR FEEEH mRNA, IXFHHFEN mRNA BERE K-
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65— 110kd; ik 5> F B AY HSPs, 15—27kd® 2], 4 FEA HSPs AEE S EA RO BB T
rHXB], MRRW.EFBRAE Y, MRTEANARSHYORBRERSTYH
F07 ) Tsung-tuo JinnP R R AT RGR S XYM KTEAN AR, ENHESR
T,55CALTE 30 4k MMM HEAENT SHARMNR/KRLEAQHN, £ 50% MW
BRUEEARIRPIRREEE. UEH—HIEE HSPs R EREMB I SRS HEN
EER. BRE2, KESML4ME, P4 28kd.31kd fJ HSPs, X HSPs 5 REX R
HAE, ERiES, HIEewEn. KRR AESHEERKTLEH . Lebel 24 3
B33 PCC6803( Symechocy stis PCC6803) 4y BAi{L T b E A ED. ik
UHE. K FEMN HSPs ARAARHHESNEBER —E09ER. REKS T HSPs
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B3R, REMEKA P—700 Z£ 93C T LB 5 404k, (WA —F KM, MEAN=IPEHRF L
FA.FB.FX 2 % 1% ) 8 f 35 70C. Yoshitaka Nishiyama 250] j§ 3 3 % PCC7002
( Symechococcus PCCTOOET A EZ I MR ESHWR. MB{1L 800mM Tris—HCI
(pHS8. 4) ZbFEISTIERR, 5 FRAE M EMERLL, UIME 2,6- —F NG N ERR¥ER
EXEGHERAREIEARABE THEN . EREA. S5CREAIEHERR VI ATES50% X
RUIEBRE PCCT002 MM SRR I RABRAI BB ITYE. Yosbitzka Nishiyama fE5F
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5 DNA Wi Ei

DNA RAEMGEENAKEE, ENRARELSTRIERKERETEN KRR,
EBRERBTHRKER, X DNA —ERA/BERE. HRILPKERK DNA i
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AT BEXNE. BEN. U GC IFERSH DNA 4 F AR RESHFBRELRER. &
i, DNA RREER OBy M. XHENFHETH DNA ZEHRNBET2HF.
R THKIESRS DNA BREMHFXER QR FEEEFRIFEHTR.
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MERAERKESATHRKERLERERATERAEOR . IREGR SR PLE
EZRAMAARENIBESL EARIMKAMNE XA FETCRE . EORSREALHR
BEEAFRERUBRAE NN EIFN . Firedman®™Ifl Zeidust™ 4§ LI G RS B AT B
( Bacillus tearothermophilus) 17K 4= P M@ ( Thermus aquaticus ) 8, BT EE M
tRNA HIREBEELL K (RNA BB 2, SR, IWHRAMEN (RNA EFES
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(Thermus thermophitus )0 MEHRAMMMET ERZANHTR. IWNET XRHAEN
tRNA BHFRFD, FENEHEREXBHFEETER, SEIENSR, IESHFZ
AEERH (RNA RERBEE: (1) (RNA 5 6C BEMSEHMAE; (2) tRNA #1555 i
e B R o 2 B AT 5-FF 2E-2- BRPRERE . Quigley™ AN, ER MM (RNA 5555 {1 b
PRRERBEENTER - PRE-2-HEERG, i FR AN EEFEHIR, RS2 T
WITREFHBRLT, AN TREEROHNEER MAIEEED, BE EFe, 5-
FE-REERNIBOMERS. £ CHWEELEN, (RNA BREEHS 5-FE-

@ Thermus thermophius —HpHE T 70—80 CH B PSRN .
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-HEREEN S EMIE X R, Ohno-Iwasital® R B, Thermus thermophilus K G K, 3+
WHIREREEBABRENEERE. SEATRAKEREORGRZENBEERRH4
B? RALERCMVIHE? EELBARITEHR. '

HZEPR, RAKEENRENENZ T4 EROLRE, XEAHE T EYL
FREVMN. YEFOEKS TR EAN, AR ILERS e RERE, HEAFLE
B —EMWEN, ARALR THB S M HSPs, S-FIE-2-RRE%RSE, XBEHENE
RARBTR LB 0, AEMASIRIL P, X RN T X2k 3 8 X3 8 B AR89 E R
#, FAMXEELSREERXE LERY., R THRKER DNA HEARASREL
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LR ABTF THEEDLEARBEOUHE SR 7o) 4 B AR ARG LA B Y38 R AR 3% 3R 58 iy X
W, XEBW FRFEEMNRE L.
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HIGH TEMPERATURE ADAPTATION OF
FRESH WATER CYANOBACTERIUM

Zheng Weifa Tsing Chao-tsi (Zeng Zhaoa)
(Department of Biological Science and Techinolo;y, Nanjng Ueir= sty , Nanjiag 210093)

Abstract

The high tzmperature adaptation of some fresh water cyanobacteria is discussed in this
paper. Six possible mechanisms for adaptation of these fresh water cyanobacteria to the high
temperature have been proposed on the basis of correlating references, i.e.

(1) different species of fresh water cyanobacteria have slightly different morphonogical
adaptations ;

(2) the thylakiod membrane of these fresh water cyanobacteria has a higher
thermostability ;

(3) 'these fresh water cyanobacteria produce heat shock proteins when they are in heat
stress in case the enzymes are denatured;

(4) the photosystem of these fresh water cyanobacteria has a higher thermostability;

(5) the thermostability of DN A of these fresh water cyanobacteria plays a key part during
the process of metabolism ;

(68) there exists a stable protein synthesizing system in these fresh water cyanobacteria.
The adaptation for these fresh water cyanobcteria under high temperature is due to the
coordination of the factors mentioned above, among which the thermostability of DNA and
protein synthesizing system, the gene manipulation play an insubstitutable role during

temperature variation from the lower growth limits to the higher ones.

Key Words Fresh water cyanobacteria, high temperature adaptation



