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Abstract

The cyanobacterium Nostoc commune is adapted to the terrestrial
environment and highly tolerant to ultraviolet radiation (UV) and
desiccation. It is shown that N.commune accurﬁulates scytonemine and
mycospoline-like amino acids (MAAs) that absorb UV-A and UV-B,
respectively when N. commune is subjected to UV. In this study,
localization of UV-absorbing pigaments in N. commune, changes of
trehalose content and levels of transcript of the genes for trehalose
methabolizing enzymes responding to desiccation and biochemical
properties of these enzymes were investigated. Scytonemine localized in
the extracellular matrix and MAAs localized in cells and extracellular
matrix. N. commune colonies contained scytonemine and its level was
equivalent to chlorophyll content. In the EPS-depleted cells, MAA was
accumulated and its level was equivalent to chloropyll content. These
results suggest that accumulation of UV-absorbing pigments is
necessary for adaptation to terrestrial environment. N. commune
accumulated trehalose as a compatible solute. Photosynthetic activity of
N. commune decreased when N. commune was desiccated. Levels of
transcripts of genes of trehalose synthesis (freY and treZ) and trehalose

hydrolysis (treH) in N. punctiforme IAM M-15 decreased simultaneously
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after 6 h of dehydration. Trehalase activity decreased in the presence of
50 mM NaCl in vitro, and was strongly inhibited by Tris buffer. These
results suggest that trehalose level is regulated mainly by change of

trehalase activity.
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Fora—z2@5mL., ML -3k cid 5umol/g ZEBM EDO F L u—
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%5, P ru—RAEREBERERET (reYZ), HRERBET (treH) DEEEMRIZ
SZIRILE 6~12 KERICA L 7=, N. punctiforme 1AM M-15 BilfiHi b o +
L — ZAE5HERT 0.5 U/g protein, 43f#i&#Eix 50 U/g protein TH-
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Table 1 BekES v Nostoc commune 28 2B X0y 0 VB

68
N. commune cells N. commune cells
with EPS without EPS
1 hyll
Chlorophy 0.9+0.5 7.6+3.0
(mg/g dry weight)
Carotenoids 0.6+£0.2 2.6+0.8
(mg/g dry weight)
MAAs 4.8+8.5 7.9+10
(mg/g dry weight)
Scytonemine ' :
) 1.0+1.2 1.0£0.7
(mg/g dry weight)
Uronic acid 310190 0.04+0.01

(mg/g dry weight)

EPS iZau=—Z2 MRl L 2B 7 A VY —THBTAZ LITEVEREL
o zuauzanthuisr) 4 FizA& 7 —nTHiliL. aXFEMITERL 7.
MAAs EAF PRI VIZA%Y /) — Vit % HPLC ZHWTERL 7. HEN
KGRI EENEZ IR VR ANANY —LEICK D faER L 72,



Table 2 F L O—ZAREHRRER ICH T 2 RITROBE

Mts + Mth activity Trehalase activity NpTreH activity

(mU/g protein) (U/g protein) (x10® U/g protein)
256mM HEPES-NaOH
. 4. 4
(0H 7.5) 29.6 24.9 77
25mM TES-NaOH '
(oH 7.5) 54.0 25.8 446
25mM Tris-HC1
(0H 7.5) 8.8 0 0
25mM Tns-H2804 Not measured 0 Not measured
(pH 7.5)
25mM HEPES-NaOH
+ 5mM Tris-HCl Not measured 0 9

(pH 7.5)

5 v # N. punctiforme 1AM M-15 kMg E X ORKIBE TREAED
LESEL7 Lo — 29 REEE NpTreH ZHWTERERIGBRIZEEN Y
LBRERDOEEL TN, Fr7v2EEL L 2 BBORIGDORRELC K Lo
n—2%ZEBL b — 2 E5REER Mts + Mth) DL Lz, £72. b L
NO—2ZHEE L LNKRFRIZEDECEIVa—2A2ERB LT L 0—2 Y

JREEE Lz,
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A, HIRIN=AKRZMA-ED N. commune ® L xa—AE5HBDEL, &
BExgr-an=—icH LCRERH Y —EBDAKZMATKUNL 728D N.
commune ® L NO—REABZ a0 —REITNTLEARTRIINLTY
2y kL7, y=0.015029x%0.25104x+1.413, r’=0.608, p<0.0001, B, 7]
XD N. commune ® L0 —ASHEREDEL, ELEIAKMI T N.
commune NDAV=—%F =¥ —NTEZRIE, L u—AGHEZHIE
L. ag=—k&EncwusRkgiicdL<c7ay L, y=0.020701x*
0.27363x+1.0188. r’=0.767. p<0.0001, C, HIFRI N 7zKZMA 7D N.
commune DEERIEEDOEN, BRI -an_—DRERIZ L T—EED
KEMZTAAL 7%, XEABREEZE Lz, HER. au=—25%& KAl



IV THAEREEZ100% £ LT, y=-0.18573x%+10.644x+19.211.
r’=0.599, p<0.0001, D, @I 7/-KD N. commune DNEFIEEDEAL,
FREICANZIE a0 =—-2 TS — 9 —NTEBRIE T, HEREEZHIEL
7zo WEH, an=_—%BEIKMNI T THIBEREER2100% &L, v =
0.4272x*+10.73x+32.384, r*=0.613, p<0.0001,
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