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FE B 0 LB 0 AR NUBRHE, RS E A RN EAME SR AR TR
THEABFERREGAEEXT]. R NISO K RERE EEAREERE CO, KM 4
# Na® (100mmol / L) 7ERT, B AR E FEBAK COWKE (1%) FAKMAEES.

XA " EABREENE RERST, A BE Na* , ¥

FEHRE BT 10 RERR ZFARFTRRLES, HEKI CO, WEMRK
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1. ¥ 5H %

1.1 &M BERE (Snechococcus PCCT942) A=K T Bg-1 1355 b, B H LI B0
¥ BTP-HCI i £ pH8.0, 3 574 20 538 LA R, & 1% CO ME 10% CO, K=<, HE IR il E
30T, 3% 80pmol m~ s~ .

1.2 REHKRMIE SHY FEFmURs. EEA KBRS E TN P RHER 6
(EMS, 0.4mol / L) 4b#, ixfi T Bg- 113505 FAR B L KBS BR AT 4R £, TARTE 10% CO, <
M E 1d, BEBEST TMT 2~ 3d, (#7570 22040 M RE R M O R IR, R
FREBESHEYEFEEBOug / mDM Bg-11FHRLE, IdGEREHBFATIMBE &
I, B EERIER Be- 117 LAEK 7~8d, fn i Pk L AT A B IE GRETLAE R R
BIEF AR, LA P HRBEET & 10% CO, SXAHT, HHFHERTHBEK, &
—RTF R R, XLBE AL ERN v E BB TRET, R EEREH
F 1 % (Replicate plate) 20 51 & T 1% CO, M 10% CO, T ALK, BE UK, ALV ES
10% CO, Z R TAKKEE T HE N 10% CO, TRELK,

PERE R E A H R R B E.
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1.3 XEMEME FIA Clark 28 AR E B3 34NN TTALER IR (NaHCO ) B 66 7K
HR R, WEBRE 30C, 63 250pumol m™* s~ (AERGELTEIR). EMHEEHEAXT I
TR FC L Bk ) S R AR 3 77 1.

7EUCE BT LI, A I E A W E IR F A Clark B E iRk, ATLLBE TR £, K
Bk 40 M 7E R A A R 2~ 3min f5, FFIR 19 K2 2R A A 3pl NaH™CO, (%%
Immol / L), K5 &M 1min A F B 0.3ml R # T E 0.5ml HCl(2mol / L) %, B &
B, B EM4KR. BREEBEERNEMHRER, BETH. MENMA 3ml ALK, T
6890 WAKIA IR 2 LM AL BT98 %, Chl a S ERERE M F W E,
1.4 FTHBKRYIBE AR Y% CER (515 I 32 0 A 40 M A JE AL B IR B B

2. &R

2.1 REK(RFFIEMYE

0B AR AL AT LT, BT 186 MURBTESR 10% CO, MZ P AEKKE
. KB 20 HREES, HERBEHAARBEEHRIALTE 1%CO, TERP B, S
FAR 20N EEFETEEFREH PARIER AP d 3 MNEENE ZEhkFK
(10%) F 7 /) R #E N124. N126 F1 N150.

M1 AT L, RSBk N150 B AR A, T N124 FI N126 MR A B R RAER 10° A+ H X
F 100 . 3 FHEA BRI BT 0 JCHLER FE . BB TEALER 1Y BB 7 S H S o 40 g 9 — AL i
WA E R IR 1 FR, WE A TSHLBR R SM0 Immol / L NaHCO,. #5REZH, £
Bk N124 1 N126 FETLHLBR Rl it B U RN E L EHAMNRAEENER, M
ZRAEME NISO B LR AR L BFAE R il — 15 LA £, T3R8k N150 3 & CO, TRy =2
FRE , BULE BBk N150 1E 3 —25 53 A i bt

Rl BoELEERREHRONE
Tab.l Imtial screeming of the high CO. requiring mutants

REH B CO: T 3 % CO. it o % RAREE R
Mutants Pool size CO: —uptake COz —efflux Reversion rate
(mmol/L} (umol mg ' Chl h™") (pmol mg™' Chl«h™") (Per 10° cells)
WT (5 =R A 19.0 59.1 58.1
N124 17.2 37.2 443 >100
Ni26 20.1 85.0 60.0 >100
NI50 57.5 142.1 121.6 0

22 REHBEKNASIERRE
TE 10%CO, EXAMT, ZAEK NISO WAKKESR. MHEARMN CO,KEMRT 1%
B, NI1SO I AE R BIH B IMH CGRIH). B 1 HAERKRBEER, BEIME 1%C0, =X
SART, AR NISO I ARRRAEK, 7 10% CO, KA &AM T, 2Bk N150 &= 45 B BEAY 24 K
B BUR, 7d J5 R A 8 2 HEF A TR — A
RWCEAE R ES SMETA B K RE R K, (Ci). BEER 2 5B 48 fHa IR i )
ALK E, K, (COESS, AR CABEMESK AHRTEH £



332 7K =

He
&
33
=
™

aff

B 1 BRI R AT N15O X CO, MM L

— ~ [~
o =3 o
S I=3 =}

KEHR

Photosynthetic O, evolution (pm O, mg 'Chlh™")

w
o

=3

al " "
0.1 1 10 100
[NaHCO,] (mol L)

=
<

B2 B NSO SEE B EX SN HCO, I kL

Fig.1 Growth response of mutant N150 of Synecho— Fig.2 The response of photosynthetic O, evolution

coccus PCC7942 to CO, in liquid culture

——10% CO,; of Wt ; —0—10%CO,; & 1% CO;;

—am— Ajr

S
<o
S

O, mg 'Chlh ")

¥ & B % Photosynthetic O, evolution (um

0. 01 0.1 1 10 Too
[NaHCO,] (mol, L) 3
B3 B 10%CO,H#E 1%CO, 18h/E T
NI50 364 BCE x40 HCO | 8 W K2
Fig.3 The response of photosynthetic O, evo-
lution of mutant N150 of Synechococcus PCC
7942 to HCO; 18h after its transfer from
10% CO, to 1% CO,
-owt, 10%CO,; -G wt, 18h induction;
—A- N150, 10% CO,; —4— NI50, 18h

of mutant N150 of Synechococcus PCC7942 to
added HCO,"~
—o— Wt cells; —0— NI150

10%CO, = IEFR&M T, RAEK N150 MEFAER
RIEEE A BEM SRR KR ERK,,
(Ci) 41 %124 0.23mmol / L A1 0.87mmol / L(A& 2),
PERBRRKEEGHEER Vnax TEEX 5. 5H
—JiH, Y H 10% CO, FRIFHBE 1% CO,
TS 18h, REKMEFAERKK, ,(C)IHFFIEE
0.038mmol / L #1 0.169mmol / L(& 3), i B 1% 5%
F V] 5% AR 2% A0 MR A B o T ATL B A SR AT
TERAMITHL BRI E T, H A LB Rk 5
HEHERIEUREAEEHRSHEARN LA
PEiEI 1, HR2 AT, BN R LB LT
1000pmol / L B, 2 2% B FILEF A= B J6 HL 1k W Wi F B
SEZEE, MEAEKEKEEZ LEBK.
XEBTHRERS - SAKTRESEERS
ZH, ERETHRANR T KERBESNEHEH
ERESE, AR T#H—FHIEEL.
2.3 NaCl X R¥EHk N150 & = UK TR M0
BA 10% CO, B, HF @ FRER L pH EETE

MEAKE 5 /24, I pH T, A K ZRESELHW, H WA —EREH NaHCO, 0 a] fif
FIFRYE pHARETE 8.0 Zcf7. BT TE 1% CO, SAH T 5 m[E B9 BE 89 NaHCO,, Wl &
FIEEFY pHE &, B, A RE 10% CO,SMKMAT, HiMA NaHCO, 70mmol / L
LIV pH, MEZ B 1% CO, &K T, REM NaHCO, B4+, FIE LR LRBEITH
EF, ME LM REKERNH _AALBNTER, ETHLEENE Na* BTHR
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22 REENISOEIKBRY. “CEESHABAMER
Tab.2 Ratio of Ci uptake and "*C fixation to O, production of mutant N150

B IR TeHLBR R 5 7= | L (E “Cc BE5rRHE
Ci-added Ci uptake/O: production *C fixation/O; production
Mutant N150 Wild Type Mutant N150 Wild Type
250pmol/L 0.19 0.98 — —
1000pmol/L 0.97 1.07 0.29 0.34

K Rk, k-5 R T AFEWKE NaCl s R E#
NIS0 £ KHE M, ZRFWY, HIMN NaCl ¥ & i)
2 100mmol / L B, &4k N150 AT EATE 1% CO, &
T A K, T[R4 9 KCL AR R BU(E#, KA
RERBEBIKETE 1% CO, IAHERKERT Na* i)
ERBLERBR. BB XK E, NaCl HF AR
THEZRPER (B 4). SRER Na  REHER

W ZE AR BR N150 £ K XF CO, KR K — .

3. it )
B4 FEZK MI%CO, T NaCl 100mmol / L

Kaplan ¥ BB & S KT REL R 4 *BEAH N1SO &£ KA B
AR RKE, %“%ﬂ%%@&i’éﬂfﬂ ‘18 LR AR Fig.4 Growth performance of mutant N150
¥’ (Adaptation mutants) 8 ##4E, BT AR BEFEML A,  Srechococus PCCTI4L in the presence of
B COT AR, BRMA MR P0IBT
ERUKUTEEY B RO RTREEFAE  wa o A 100ma/ L NG
RS HENIN RIS EMERT HAERY
100 {5 RAEBK. BE —H Synechococcus B EABRE RSB LR, EAELE
YT LB IRA R, H P A D4 A R4V AT Q1T N8 — KRR, MATAHEMN R
THYETHE LR RE, Rk NISOWRMNESERIMNETLHRB FEMEEEL
BAERE, UTEEYTESR BN EAEHK’ (Adaptation mutants) FEIEAY S — AR, X —
KB Kaplan S8R Hh 89 PSR AEBR 4 R 4- 42 48 1 BT RO UESE .

Na* REBEMME pHERKFTLFNRSY, X EBERAEMRAESERX Na*FR
E. T Synechococcus PCC7942, BB B AKX SR EEZHIFTM Na* 7 pmol / LTEH
AL AR B, Y NaCl %A X E 100mmol / L B, B FERFE 10% CO, A BEEKM
R N150 7£ 1% CO, T HAEA K, B B ¥ /Y Na™ BEWLK N150 3/ — A LBk 89 4k
FEEE. Na* B F R 2R N150 38 — S ALK KB, A R
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ISOLATION AND ANALYSIS OF A HIGH CO, REQUIRING
MUTANT OF CYANOBACTERIUM SYNECHOCOCCUS
PCC7942

Song Lirong, Yu Jianwei, D. Price and Badger M. "
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)
Y (Plant Environmental Biology Group, Research School of Biological Sciences, The Australian National
University, P. O. Box 475, Canberra City, Australia)

Abstract Some physiological characteristics of a mutant (No. 150) of Synechococcus
PCC7942, which requires very high CO, (10%) for growth, were studied. The mutant
was isolated after ethylmethyl sulphonate (EMS) mutagenesis and ampicillin enrichment.
Unlike other cyanobacterial high CO, requiring mutant, where the apparent
photosynthetic affinity for inorganic carbon is approximately 2 orders of magnitude
lower than that of the wild type, the mutant exhibits photosynthetic characteristics
similar to those of its wild type grown at high CO, (Fig 2). Furthermore, the Ci
influx and efflux rate, and Ci pool of the mutant are two and three times higher than
that of the wild type grown at high CO,, respectively (Table 1). It was later found
that, with added NaCl at a concentration no less than 100mmol / L, the mutant could
grow equally well in air containing 1% CO, as that in air containing 10% CO,. It is
suggested that Sodium could partly alleviate the demanding of the mutant for very
high CO,. The results indicated that mutant is mainly defected in the ability to adapt
to low CO, conditions.

Key words CO, —concentrating mechanism, Mutant analysis, Photosynthetic O, evolu-
tion, Na™, Cyanobacterium



