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NtcA-binding box

GTA-TAGTTTTC-TAC

Bl1 alri390 EAEEME PCC 7120 BERAPHMAE
Fig. 1 Genetic map of alr1390 in the chromosome of Anabaena sp. PCC 7120.
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NtcA-binding box

5 ACCCGTGAAAATCAGGATAA[TAGAAAACTATACTTAGATTGCCCAATTAGCCTTTGATAATCACAGGTGACAGGA GG

AAGGGGACAGGGGCAATACGGTTCGGTTAAGGGATTTCTGGGTTAAGGCAGGCAAGGGGAAGTAAGGGGAGAAGA

GAAGCAGGGGAAGAGAAAAATTATGAAAATAACCTCCTTTCCTCCCCTGCCTCCTCTGCTTCAAGAGCTTATCCGAAC

CGTATTGGGGGCAGGGGGAGAAAGACTCTTGTCATCGTCTITACCATCAACATTGAATAATTTA GGAAGTITCC

-35 box

-10 box

-79
TTATTTCACACCACCACAAAAGATAGCCTTGAATTCAGGGAATTATCAATATAGTGCTGTATCTATA 3°

B2 alri390 EMHERERERCE
Fig.2  Putative tsp position of alr1390.

XF alrl390 AT 4546 38 53 By, & B AE R BE i
905aa #] 930aa #b %A — 1~ PEP-CTERM %5 #4 4, , iX
NG5 B80T BE g Y — A 8 A BT 545 5 (hitp//
pfam. sanger. ac. uk/) , WL & 3-A, T 4785 25

M, RI alr1390 EA 8 AN I 7 B, 1T fig g 1 i
HEHE, WE 3-B(http://www. cbs. dtu. dk/services/
TMHMM-2.0/) .
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Fig.3  Prediction of motif (A) and transmembrane helices (B) in alr1390.
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Fig.4 Analysis of transcripts of alr1390 in Anabaena sp. PCC 7120

wild type and ntcA mutant.

FIAT T, AR B (S TEd i T &k
5 mmol/LAY MgCl,, 1 mmol/L [ a-fili [ — fg (2-
oxoglutarate, 2-0G) ,5 mmol/L {f) —#i Jr Bl (DTT)
M2 alr1390 J8 3 F F BOAS N NieA 19 B0 A4
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Fig. 5 NitcA induced gel mobility shift of a DNA fragment in the
alr1390 promoter region. Lane 1 -8 is Electrophoretic mobility shift
assay of increasing amounts of NtcA to a 198 bp DNA fragment
containing the Anabaena sp. PCC 7120 alrl390 promoter. Lane 9 —
10 is Electrophoretic mobility shift assay of increasing amounts of
NicA to a 180 bp DNA fragment containing the Anabaena sp. PCC
7120 glnA promoter. Lane 1, free DNA; lane 2, 132 nmol/ L
NtcA; lane 3, 264 nmol/ L NicA ; lane 4, 396 nmol/ L NicA ; lane
5, 528 nmol/ L NtcA; lane 6, 792 nmol/ L NtcA ; and lane 7, 924

W i 5 mmol/ L ) MgCl,,1 mmol/ L 1§ 2-0G,
1 mmol/ LI DTT; ® ¥R T ZH 5 mmol/ L 1
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T REE &YW (BIRRARR) .
3 itk
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alr1390 W] g W) % SR 4R 7 5 19 LU AT — SR SF 1Y
NtcA %5 & 7 fi GTA-TAGTTTTC-TAC, i@ i Real-
time RT-PCR SZ50 A I T alrl390 75 8 A5 5 5 1
B 4= 8 PCC 7120 A nicA 578 U v % S5 7K SF- g A8
1. kBAEEFAE A PCC 7120 T ELEE S B & A
B 8] 55 alrl 390 1 S5 7K A1 FE A Hg - Bl LT 75
Bl {HJEFIEF A # PCC 7120 1L, alrl390 [ %% 55
IKEFE ncA AR VAR 12 h J5 28 L
FOHEM alr1390 A 0] 252 2] NicA B8 ¥, HZ7E
PRANSZES EMSA S rp 3 A A I 2 B &9 NicA Al
alr1390 J5 8 T X 0 B BEas A 0 45 Bl T — 4%
Hird o XA 2 AAfE: —Fh T BB T H Z R AR
FEA B AE R (B R AT 58 AR A S5 0 A 52 2R
A s E RO S B A Ik 8 A AR N IR IR, R
A AeR I 2] B B &K 1 BT-DNA 259 54, Rk
W EHH7 5 55 —Fh Al g2 NicA 1 alrl390 2 [8] B 52
WA HIEAEAER . 454 Real-time RT-PCR SZ 55 2
WM RRT A T A NtcA P4 alr1390 ;0
REEH , A1 HE NtcA 835 alr1390, 24 ntcA 5
AT RZ M T S ANE T L X ANE Tk
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PE— 2B IF I E NicA Fl alr1390 Z 8] 5 5 o
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Abstract: NtcA is a master transcriptional regulator in global nitrogen control in Anabaena. Heterocyst differentiation

depends on the NtcA protein. A large number of genes regulated by NtcA have a consensus sequence, GTA-N,-TAC, for

NtcA binding. Bioinformatics analysis of alr1390 in the chromosome of Anabaena sp. PCC 7120 indicates that there is a
conservative NtcA binding box, GTA-TAGTTTTC-TAC, upstream the putative tsp position of alr/390. [ Objective ] To
understand the relationship between alr/390 and NtcA, [ Methods] Real-time RT-PCR and EMSA were used. [ Results]

Real-time RT-PCR results showed that the transcriptional level of alr/390 remained constant before and after combined

nitrogen step-down in wild type Anabaena sp. PCC 7120. However, in the ntcA mutant, there was an increase in the

transcriptional level of alrl390 after 12h of combined nitrogen step-down, which indicated that alr/390 should be subject

to the regulation of NtcA. Additionally although no conspicuous NtcA-alr/390 complex was detected by EMSA in vitro, a

smear appeared in gel electrophoresis. [ Conclusion] These results suggested that alr1390 might be regulated by NtcA.
Keywords: Anabaena sp. PCC 7120 ;NtcA ;alr1390 ;Real-time RT-PCR ;Electrophoretic mobility shift assays( EMSA)
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