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AdEss . FEATHARMEERSN TREREARHENESBEEZ N HHEFERES
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FEREBRT .
1.2 [E¥ IRk

HERTHIREE N EARSEEWIERER, A E36uE - m ' s7 (RE 25C ~
BCMEAKE<10 g EHMEHETHER. ARRANERSHFREBZERKEE
SO 3T 5 b R 2 B b B R A B A B R A T
1.3 BRERENIE

B2~3ml HFEHAABHE F—THRILTEY onL /NMLER FHBHRBETHEL, H0
FHEEM, ABC-1 ZBFERBRN0 107 100 ) A EMEERE, RO 1nl &
Bl B EHRER R (BHA3I MU L), YPRPERLPRIEES IR E L ERE
HEATBC -1 MRS FEPABEBEES HE-—WR AR AE RS, 55
BEE L EEREY.
1.4 EREEAENE

REZHDEENE. BRERMF BRRE 2oL, A 63l BREK T . £
HE A#HESHE FTHSEXESW. MFES,MA 0.8mLC,H,, B 5 KM RLTEHRE,
3% % 60 K /min, B R 30C, 52k -m™ 87" . 30min G IEREE . ERKZH
TE F A OUER I B Ay 103 RIS A SN EE,
1.5 REEFASRAE

% A Siegelman LR hE, B Sml WRBHEFEHN(GR) ,RIEET 70008 &L
Smin, BEERE, RSN T LEaEET 752 B4 KK T 615nm .652nm R
S62nm AL H A, FRBEHE AR TE N EBREH EE (mg/ml) .
1.6 SHYMNIE

F-F Solotzano L E R F 3B, B Sml B, B LER EHEBMA 0.2mL
B .0.2mL(0.5% ) IS B R Al 0.5ml 4L (100mL #r & B2 98 78 ¥R Al 25mL 1. Smol/L.
REMBERRESHE, MAYKEH. EF, FREHE RS 100g FFERAT 5g NaOH
7 S00nL K PREH T B, REBEBEER(22T ~27C)ME 1h, & LS
(281 752 B4 fe T T 640nm Zh A @ R IESREEMER HH B AR
1.7 HEFERYE

KR Amon &R HEAME . B Snl BRE-CEFE LER, FEA R FEAKRA
SmL 80% W RME RS2, FEERAHIE 40 5 H BB ST £ 58 751 8o
W HAE 0D, HFREBEARMEETR (ng/ml) = 0D/82 .04 HHHMELER .
1.8 FEME AR ERFE

F Al Hansatech Clark BH(DW1, U K. ) E M E MM E R BB FREEER, BESL
BN R P (LR 30min 5, e EinvE i k. BOEW 2o, AR IR B R
F 2min 5D REER BEBREYEITE B R HEE,
1.9 XEEXYEENE

{# FH Hansatech MK2 B PR SR 410 L(PEA)M ER AR X S AR T XNHER
B F, Bl F, FEEAE F,, A B K36 ] A8 56 06 7 b (A 8 7= B4 LA 5 20
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2.1 EHEEREOHFHHERME

MAEITHUES, EESHRANER T ARG EANEHAERTEESPER
B, HEBRKMAEY BB ASRI6 Al AcSR16-17 4
BE, MEMNBANZERE/D, REKHEL
BASWEMEYR LS NHERTRAN
YR AT EE, XU ASRI6 A
AoSR16-17 B i Rtk X L E /1 A ER
EME;FAEMEANBEHABRENER
H—EMRMER.

¥zddBERERBERERK,
AoSR16 Il % AoSR16-17 7E i T 4k £ 3% 35 B,
HEAeKERSAZPIEBLOBEME ZHK. A1 FA#FdEEHAERERORW
ASR16 Fl AcSRI6-17 BEEER(F 1),  Fis! Bestof clinorstion on the growth in dnobaena enza

£1 OHBLENEEEHARASAREKEIXZZERNEELE
Table 1 Effect of clinorotation on the growth rate and nitrogenase activity of Anabaena oryza sirains

D Original strain
m AoSRI6
mAGSR16-17

Chlorophyll content/(pg* mL™")

Control culture Culture in clinostat

Nitrogenase activity

Strain Average growth rate/(d™") J(nmolCy Hy - mgChl™ " + min™" )
Before clinorotation After clinorotation Before clinorotation After clinorotation
Origina! strain 0.2453 £0.0123 0.2364 £ 0.01183 143.20 + 8.59 137.81 £ 8.26
AoSR16 0.2299 + 0.0091 0.23388 + 0.0096 327.63+19.6 338.74+ 16.9
AoSR16-17 0.2485 + 0.0149 0.2462 £ 0.0147 403.61£24.2 398.73+23.9

2.2 RAENXRHRFHE

W R B 1 K Bk \AoSR16 55 AoSR16-17 ZEBIE B IEFH 6d 5, EFR 5065 REHE
FEHEAEAE, MEAHRENES PR ER T T AcSRI6 M AcSR16-17; T [
R Sy A LE  AANPRENRAEEARERERE2,H3).

0.39 s G S 1.4
038} O Original strain S |,L [DOriginal strain
E 037+ H AoSRI16 i B AoSR16
£036F —J—[MAoSRIE-17 4 ":E 10 |mAoSRI6-17
=035} 2 o 08
g 034} S 806
P =]
20331 £ 2ol
& 0321 RN

0.31 g .

Control Clinorotation ] :
iy Control Clinorotation

2 REHSMEEAERTARENER

Fig-2 Effect of clinorotation on photosynthetic fluorescence

B3 5% 88 S T 42 R S I O 4 o ) B 1

Fig.3 Effect of clinorotation on the respiration activity
of Anabaena oryza strains

efficiency of Anabaene oryza strains
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23 HRBEEARASESDER

f£7d BI¥%RELES, B A . AoSR16 #l AcSR16-17 BYEEB T 1 RFIE 4, AcSR16 Fi
AoSR16-17T HE R THEHR, E=HEHRMNBEHE D, EE%%&*E%E%EF&%@
BA(AS) '

120

I:IOriginél égr;in 5 oA -

£ 100 - E AoSRI16 -Gl O Original strain
o M AoSR16-17 EF sf WA

: g %0 <18 6 M AoSR16-17

& ¥ g S

§8°% 1 ;

e 9 a0

& ®40 >
13 :

E 20 Control Clinorotation

0 Y
Control Clinorotation 5 EEREBPEFRWEEAAERE
il o
B4 HAEB.ASRI6 & AcSRI6-17 Z[H R Fig.5 Effect of clinorotation on ammonium excretion
BEFHEBEESRBERR of Anabaena oryza

Fig.4 Effect of clinoration on phycobiliprotein
accumulation in cell of the Arabaena oryza strains

HERPERFIZIFRITHE BB ASRI6 LUK AcRI6-17 ELB EHKEE R, EREHN,
SR RBEEAREAS NH, HHHHBAHBNER.
2.4 BREHE

HERFEREH 7d ER B AP ASRI6 X AcSR16-17 4B TR BB, 3 &
B EABEENMEKERAITNE , ERARELUSETEHHERSB(E
1)o
3 #®

ARBEEREY, FHF TEREISF A EBK.ASRI6 & AcSR16-17 S 5K
EHSARZEREN, S RIFREAKMESE, RAHRKEERAESDEREN, B
PMH' - ATPase 75 PESS AN , 1 S 45 R 38 B BT 0 0 0% M40 L R — 1N HE B 1 it 3R 3,
X5 Kordyum XY MR-, ERBEXMAMEAKPEEAMRFIES EHRHEY
R, S Y BRSE R T A, T 2 R4 K T RO BRSP4 P BB
FHRER AREREIRCT RN TEFTERR, AN, ATRETHEIARSH
MR, ATISI BARAENES BT EREY . TR, AIEAR
EERTHAREREERSNELERZL TR, T /0070 5 005 5 IR 5 8 & 2 5 0 P
HwRTR W,

HF AoSR16 f AcSR16-17 RAZH 7B AN BRI AMELETEK, BIINFE
FHEBRA G ERAEHBENE" B TATERNEGEDNIN, EREEENEE
KRAETEUBRBEAZREKAAMUANERXFHES, AR T ENALRD THEEE
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AR, HE 2R EMIERTAEREBHN MEEED RFMERHELER D,
B 53— A BEV B T AT 0 4s (8] S0BE A0 36 35 49 15 1

ZEHFRELBENNMEHERERRFBA BIARLE R RIT R HEE
HRSBERZ, X HEARBEARNETEAEFREEAREHATREHR T ENEE
FH,BER, BRAFHBEIRZFARUIAEHAEEEENERTE, H4A. &
T [ 2 8% 50 B 45 R R BB 58 2 R s B0 By RO BT A 000, R AT LA R BR M R TE f B ) IR
S AT B BRI AT 2 H RN E 7 51E 7T #R &R0 Ee T ek
[RlE, iR sz BN KB EA T HARLE TR, MR ENHE N SR FEHEH
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EFFECT OF MICROGRAVITY SIMULATION WITH CLINOSTAT ON
DIFFERENT STRAINS IN ANABEANA ORYZA

Hu Zhangli'® Liu Yongding Tu Huan
(" Department of Biotechnology , Shenzhen University, Shenzhen 518060, China)
(* Institute of Hydrobiology , Chinese Academy of Sciences, Wuhan 430072, China}

Abstract: The Biological responses of Anabana oryza (different strains} to microgravity simulation
with clinostat were analyzed. The simulation of growth rate was observed under clinoration all the
strains, especially in flight strains ( AoR16 and AoSR16-17). Anabana oryza HB23 showed higher
activity than flight strains in photosynthesis and respiration. The nitrogen which flight strains with
high nitrogmase activity fixed under culturing in ground was used to accumulate phycobiliprotein in
cell and excrete ammonium out of cell after meeting the normal metabolism, however, it was mainly
used to simulate growth rate under culturing with clinostat. menwhile, it was different from space
flight that microgravity simulation with clinostat was not able to induced the phenotype segregation in
Anabana oryzae .

Key words: Microgravity, Anabana oryzae, Clinostat, Nitrogenase activity
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