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Fig. 1 Effects of nutrient deficiency on biomass of M. vaginatus
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Values with the same letters above histogram bars indicate no
significantly difference at the same time (P>0.05); Values with the
different letters indicate significantly difference at the same time;
the same applies below
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Fig. 2 Effects of nutrient deficiency on F,/F,,, of M. vaginatus

CJ #NO, I PO, A flhMg*

6 B hCa [ feFer A 4R .
C
b b b b ¢ 15
z 3, [ {t;
4 a
W T N
SE
A a
% & .
U=
=3 2} %%
IS
=
@]
0

4 8
KEFERF ] Culture time (d)

3 B FRORIT EE R T SR a R
Fig. 3 Effects of nutrient deficiency on chlorophyll a of M.
vaginatus
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R E B ITE, DRI ] BEX 1% 5 1 AR KRN -
Faty BRI R A B R T 4 i P8BS AN Bk T F A
JELIN I A BE T AL B A KR S R a B I 755K
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Fig. 4 Effects of nutrient deficiency on RPS, CPS, RPS/CPS and EPS of M. vaginatus
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Fig. 5 Effects of nutrient depletion on total intracellular carbohy-
drate of M. vaginatus
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Fig. 6 Effects of nutrient depletion on glycogen of M. vaginatus
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Fig. 7 Effects of nutrient depletion on the ratio of EPS/glycogen
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EFFECTS OF NUTRIENT DEFICIENCY ON THE PARTITION PATTERN OF
EPS AND GLYCOGEN IN MICROCOLEUS VAGINATUS

GE Hong-Mei', ZHOU Ya-Ru', LIU Shi-Ying', WANG Xian-Zhe', HAN Xing-Ye',
WANG Shu-Lian' and HU Chun-Xiamg2

(1. Hubei Key Laboratory of Ecological Restoration for River-lakes and Algal Utilization, Hubei University of Technology, Wuhan
430068, China; 2. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: To explore the distribution patterns and function of extracellular EPS and glycogen in cyanobacteria, we
studied the carbon fluxes repartition throughout the EPS/glycogen metabolic biosynthesis pathways in Microcoleus va-
ginatus Gomont (FACHB-896) under nitrogen, phosphorus, magnesium, calcium and iron deficiency conditions. The
results showed that the lack of NO3 , PO3 ™~ and Mg’ in the medium significantly inhibited the growth and the chloro-
phyll a synthesis of M. vaginatus (P<0.05), but the lack of Ca’" and Fe’" medium had no significant effects on these two
indexes (P>0.05). The deficit of NO5, POi_ , Mg2+, Ca”" and Fe’' did not stimulate the secretion of RPS and total EPS
(P>0.05), while the lack of Ca’" and Fe' significantly promoted the synthesis of CPS (£<0.05). The deficit of NO5 ,
P03, Mgﬁ, Ca’ and Fe’ all significantly promoted the synthesis of glycogen (P<0.01), and significantly reduced the
EPS/glycogen ratio with a range of 1.7 and 8.0 (P<0.01). Nitrogen deficiency had the value of the lowest EPS/glyco-
gen (P<0.01) and the highest intracellular total sugar (P<0.01), showing that the energy distribution in cells was more
economical. The above results showed that M. vaginatus tend to store glycogen, but 1.7—S8.0 times carbon flow of gly-
cogen was still used to synthesize EPS. In the process of extracellular synthesis of EPS, the limited energy was prefe-
rentially synthesized to CPS which was beneficial to its own survival, and then to RPS secretion. Nutrient deficiency
significantly affected the distribution pattern of EPS and glycogen of M. vaginatus, which may benefit its resistance to
the barren desert environment.

Key words: EPS; Glycogen; Microcoleus vaginatus; Nutrient deficiency
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