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FEEI L, 5 NRPSs H1 PKSs f 5L PR 18 2R DL A FE K
PR B R R I R IR T B 6 P

P IO I T AP : A (RN g~ N O S
(Hymeniacidon perleve) 1 73 55 I — #f B A B 5% i
WEOME R 40 M R OVE OME OO OB O MW
Pseudoalteromonas sp. NJ631. il if PCR $ A Fll #
& Fosmid 2 & HL— 4% 49 60kb K /) fl] NRPS-PKS
FAReE i) S S A il h L
BRI AACEE ) S5 R NRB . T IR A
A REJETE T RURE IR A 0 T 1% ok AR AR 3 TR A% R e
HEAT ik Nk JE AF NJ631 1 3k X 41 vp ik #7 78
fl 7 NRPS K& DR 7% 5 3 26 I [R] 7% (1) 47 7 FH 3R 0k 4
T OH bR B RRE B PRI . i TS A A ST L
S AR B R 3R A5 B Pseudoalteromonas sp. NJ631
HE DR 20 e 2 B Ol R il R R R DS AL A R R A R
XFH A A B NRPS JE DR 2R 47T iR N R 3, LA T i
FCRL DAL b NRPS JE DA S A% o0 &5 4 3801 23 A 4l
% [ 4 A )5 Pseudoalteromonas J& W AE % ¥ 44
JOR TR e T A A AR AR B

1 MRk

1.1 ##

1.1.1 B #: B EFEWCE Y Pseudoalteromonas  sp.
NJ631 43 B T2 ¥ I g 45 ( Hymeniacidon perleve) , H
TR W VL AR WV AR ) TR B RS R o
112 FZ5 A0 0038 - 40 51 2L (A 41 DNA fih 42 1
TG A T AEY TR (Rl B B2 E  DNA
- F bn AE & Marker ) B K E K E W A H
(TaKaRa) ; 4fi /K ] % R % W B 5% H B /K 2 7
(Pall) ; & 2w A R 250 LI 13 48 ] 3EA 48 A )
(Eppendoff) ; &g AR B K B B 8308 PR A
w] ; NanoDrop ND1000 73§ & 43 J't o't J& vt iy B 2& [ ¢
BO6 A R BB A BR A A (Thermo) 5 Wl /7 A #%
Hiseq2000 ¥ H & [H illumine 2 7] o

1.2 EF4H DNA # &

P WA KR D 41 DNA b 82 K ) & (BBIL
Canada) 23K $2 B NJ631 K [R 40 DNA, Jfi& 2 T
S LU 0 5 325k (DNA YR 4 276 ng/ wly
BN 23.184 pg) -

1.3 EFRANFSHHE

NJ631 4x B PR 41 2 21 I 5 >R H) S e vk JE A
DNA 225 75 i BE B AT Wr 5> 180l e i K/ (5 DNA
JrBt. FIH T4 DNA 24 B dEAT K& 52, I 75K

i VS TR SR A Sk AT A4 2 5 29 500 bp K/ H 4
Jv B BE R SC P o R DRZE I e A b R WA R
DI 5T B A 56 — AR ¥ 7 £ (Next Generation
Sequencing, NGS) illumine Hiseq2000 ( [llumina,
USA) 58 1, 34541 2% 41 K /N K 550 Mbo J 41 1)
20 5 5 P R A KSR 2 1f) SOAPdenovo #4 f4
" T 3R A NI631 K& K 4175 5 S P, 4 o A
— A RS A R 99. 99% .
1.4 ORF i 5%

I Glimmer 3. 0 & [N FT I £ X NJ631 & [H 41 >
B 5L B BEAT TT 0 2 AE (open reading frames, ORFs)
(RIF500 5 K T30 90 45 2 ) ORFs 5 BLAT 1 NR (non—
redundant) , COG (Clusters of Orthologous) , Swiss—Prot
F1 TrEMBL (translational EMBL) [ & (3 #0348 7 34T
Blastp LEXT, 3815 H Dy R4 B BL AL 7 41
1.5 NRPSs EREESH

e COG i 11 Ut 142 Lot 25 L i 2 7 11 i A
AU 7 W R B s R R DR R T SR A
NRPS B0 < ZE K« #) H DNAstar v8. 02 #& 4 43 #7
AT P ), ik NRPSPKS knowledgebase 7F £k
# 35 Chttp: //www. nii. res. in/nrps—pks. html) S
I NRPS (¥ 5 Mg 4L B 55 A &5 46 38 1) i 0 oy S 1k )
1, JERH Blast 83845 A 45 kg 380 132 2 )7 51

2 iR

2.1 ERAFIIEEBR

Pseudoalteromonas sp. NJ631 J:[X 41 7 %) 25 & /)
M W, JLIE AL 7 81t 55 A 55 PRAE 42 (scaffold)
A K 5322614 bp, Ho B K v Bl 970668
bp, /N Fr BE A 510 bp: BERALIK (G +C) &N
43.29% , & 45 4658 4~ ORFs, F# Kl 1006 bp,
G A 5 R v DA P S K 88.05% o g 4658 A
ORFs 54248 COGs & [ ¥ 2 3k 47 L fig Lb b, &5 R
KX L ORFs 1] 43 24 21 /ST fig 4« K %0 D) e 41
Ko FAM COGs T L xF &5 Fal, 3k 24 41 (R 1) .
B ORHEE 23 1 5 NJ631 BEA A= K AR AH ¢ ORFs I fig
11 COG—~code EKT 254k, (VA 494 115 4> ORFs
1) D) it 4l COG—code Q 55 IR AEARUN 7 W) & 1~ ¥ iz
FARH AH G, 3X 52 7 FATT AR 31X 28 5 A= AR 77
BB s K ORFs T BUVF A7 AE NRPS £ & 1%
BED R SRz oA
2.2 NRPS £ H &85 #

F|H] NRPS-PKS knowledgebase 7 £& Jii il 4K 44 %t
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Table 1  Classification of ORFs of NJ631 based on Clusters of Orthologous of protein database

COG-code Gene function Gene number
A RNA processing and modification 1

B Chromatin structure and dynamics 3

C Energy production and conversion 179
D Cell cycle control, cell division, chromosome partitioning 31
E Amino acid transport and metabolism 316
F Nucleotide transport and metabolism 68
G Carbohydrate transport and metabolism 153
H Coenzyme transport and metabolism 121
1 Lipid transport and metabolism 110
J Translation, ribosomal structure and biogenesis 200
K Transcription 303
L Replication, recombination and repair 175
M Cell wall/membrane/envelope biogenesis 212
N Cellmotility 130
0 Posttranslational modification, protein turnover, chaperones 152
P Inorganic ion transport and metabolism 214
Q Secondary metabolites biosynthesis, transport and catabolism 115
R General function prediction only 441
T Signal transduction mechanisms 357
U Intracellular trafficking, secretion, and vesicular transport 97
v Defense mechanisms 103
S Function unknown 298
Cog no hits Cog no hits 390
No cogs No cogs 489

(A) ORFI  ORF2

I (N
Modulel Module2 Module3

(B) ORF1

7 N 7 |
Module4 Module5 Module6 Module7

ORF2

ORF3

ORF3

©

&1

Modulel Module2 Module3 Moduled ModuleS Module6

ORF1 ORF2 ORF3

N N e e s (e
Modulel Module2 Module3 Moduled Module5 Module6

NJ631 HEAFFIEE A NRPSs EEFEESMERERTE

Fig. 1 Modular organization of NRPSs gene clusters in the genome of Pseudoalteromonas sp. NJ631. Character A, B, C represent three NRPSs

gene clusters from scaffold6, scaffold9 and scaffold11 respectively. Thin bars up the map represents partial ORFs of three scaffolds, cross—

hatching indicates ORFs containing NRPSs or PKSs domains.
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COG~code Q "1 Hy 115 A U AAR M 7 #) 5 B HI AR 2K
ORFs #4T NRPS JE X i fe I 5 4, 45 3 o, £E 41 1k
NJ631 J [A 41 J3* #1) % & 1) 55 > scaffold v 4 3 A~
scaffold (scaffold6.scaffold9 FlI scaffold11) 1 & & 45 1
A G5 R 41 AR X 56 B 1) NRPSs 3 R %, 23 il iy 4 0
NGC1.NGC2 Fi1 NGC3 (K 1, % 2). NGCl1 {7 F
scaffold6 &1, 5 NRPS-PKS Z+ & K%, &6 3 />
ORFs, 4> 5 4w f5 2 /4~ NRPSs fde 1 /> PKSs il 3
A~ NRPSs #& e, JLrp ORF3 v 35 A7 53 # 4k &5 7 3
(E) o Jp a1 Lo & B NGC1 551 1 14 4t NJ631 Jk
P41 Fosmid 32 % 4k 13 () NRPS-PKS gk K 1% J 41 —
H . NGC2 H NGC3 4y W 7 F scaffoldd Al
scaffold11 H, & &4 3 4~ ORFs, 413 6 4~ NRPSs

BB o X F NRPS #iH, Brif g2 “C A T7H %
O = IGHESN, NGCT R NGC2 38457 JHl T NRPSs 2 4h
SR P IR WA (A) FERBE 4L (T) 25 fy sk 17 NGC1
AT R AT SR A AR IR S 4 A 25 K 3k ()
Pseudoalteromonas sp. NJ631 FE K 40 = K Bl 79 3 4>
NRPSs JE K %385 A 9 4> ORFs, 4 4 52 Iy RE 45 K4
BRK 18 4> NRPSs BB AT 1 A PKSs #iH. SR M0, Br
NGCI Z #h, NGC2 F1 NGC3 {1, % 1) NRPS 4% .0 45 1
(A Z5¥ydk) 55 2§ 38 i PCR AT 2 56 DA 41 3 % 7
NJ631 w1 T i 126 3R 43 1) A &5 K 3 A8 5 11 32 51 AR 4
Rt B8 ANE, X W 7 Pseudoalteromonas sp.
NJ631 A BEAFAE B 2 A S A Jull, o (R A FeAT T FL
D2 A S5 R 300 A 21 kAT VR N R 3 5 70 A o

%2 E# NJ631 s NRPSs & [F 7% f ORF BIIf R L5415 B9 55 47
Table 2 Deduced function of ORFs domains from NRPS gene clusters of NJ631

NRPSsGene Cluster Code Scaffold location NRPS module Amino acid residues Identified domains

ORF1 1733
Modulel ~638 AT
Module2 ~1026 C AT
ORF2 1465
N 6 Module3 ~ 1440 KS AT KR ACP
ORF3 4371
Module4 ~1493 C A T E
Module5 ~ 1463 C T E
Module6 ~1039 C AT
Module7 ~173 TE
ORF1 1370
Modulel ~1016 C AT
Module2 ~97 TE
ORF2 2103
NCC2 0 Module3 ~989 C AT
Module4 ~990 C AT
ORF3 1660
Module5 ~578 AT
Module6 ~1031 C AT
ORF1 1923
Modulel ~1022 C AT
Module2 ~836 C AT
ORF2 1125
NGC3 " Module3 ~1022 C AT
ORF3 2432
Module4 ~935 C AT
Module5 ~1037 C AT
Module6 ~94 TE

C: condensation domain, A: adenylation domain, T: peptidyl carrier domain, TE: thioeasterase domain, KS: ketosynthase domain, AT: acyliransferase

domain, KR: ketoreductase domain, ACP: acyl carrier protein, E: epimerization domain.
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2.3 A GyEey o

F 3L R 41 & 8 J5 ¥ %) Pseudoalteromonas sp.
NJ631 J RV ZL Fp () A 45 ey ki 4 £ % D) kAT O 3l 2
Bro &5 R, 241 NJ631 J X 41 5 41 2 & (1) 55
A scaffold 75 10 /) scaffolds & 75 A 45 f4 3k, 213
1% 38 A, B 1 506 A B IR R R 4 s 1K R
{0 PCR 373 7 s 15 3 6 24 50 P 4 2 7 6 0 9 6

fr B o BLAST PUXT 45 R Wor, Al4 ~ AL8 4 i Ik
P 51 5 22 i N NRPS-PKS 2% 5 6 [K] % 38 743 119 A
G5 Ry SR DY 58 4 A [RD S iy 3Ll A 45 #35 GenBank
o A TR U5 T S 6 AR LR AR T 60% (3 3) .
{H L 20 35 2 77 1) BLAST Lb %t #2715y NRPS ) A 45
K¥yik i B, iX % B #F Pseudoalteromonas sp. NJ631
FAAE KB A G513 HL B AT 2 0 L8 BUTE -

=3 NJ631 th A £ R = M TN & E AR OUF 51

Table 3 The closest relatives and substrate specificity of A domains Pseudoalteromonas sp. NJ631
Specificity— Substrate
Amino acid
Gene id Accession No. Closestsimilarity conferring specificity
residues
pocket prediction

putative gramicidin S synthase, Brevibacillus laterosporus

Al 519 JQ782618 DFWNIGMVHK Thr
LMG 15441 (ZP_08642624) , 47%
arthrofactin synthetase /syringopeptin synthetaseC—related non-

A2 510 JQ782619 ribosomal peptide synthetases, Bradyrhizobium sp. BTAil DAWFLVNVVK leu
(YP_001242608) , 44%
amino acid adenylation protein, Cyanothece sp. PCC 7424

A3 520 JQ782620 DVESTGAISK Val-D
(YP_002381045) , 42%
amino acid adenylation domain protein, Microcoleus vaginatus

A4 496 JQ782621 DLTKVGHVGK  Asp
FGP2 (ZP_08494734) , 35%
non—ribosomal peptide synthetases, Xanthomonas albilineans

A5 537 1Q782622 DATKVGEVGK  Asn
GPE PC73 (YP_003375559) , 38%

A6 485 JQ782623 NosC, Nostoc sp. GSV224 (AAF17280) , 38% DATKVGEVGK  Asn
non-ribosomal peptide synthetase, terminal component,

A7 534 JQ782624 DATKVGEVCK Asn
Pseudoalteromonas tunicata D2 (ZP_01131645) , 47%
Amino acid adenylation, Pseudoalteromonas tunicata D2 (ZP_

A8 530 JQ782625 DATKVGEVCK Asn
01131647) , 48%
amino acid adenylationdomain-containing protein, Nostoc

A9 533 JQ782626 DLPRVGHIGK Asp
punctiforme PCC 73102 (YP_001866790) , 45%
Peptide synthetases, Cyanothece sp. CCY0110 (ZP _

A10 513 JQ782627 DILQ-GMV K Gly
01728834) , 49%
amino acid adenylation, Anabaena variabilis ATCC 29413

All 515 JQ782628 DGTTIAEVWK His
(YP_320287) , 46%
non-ribosomal peptide synthase, Nostoc sp. ~ Peltigera

Al12 479 1Q782629 DVWHFSLID- Ser
membranacea cyanobiont (ADL59762) , 58%
amino acid adenylation domain protein, Microcoleus vaginatus

Al13 536 JQ782630 DLIKIANISK Asp
FGP2 (ZP_08494734) , 43%
amino acid adenylationdomain—containing protein, Variovorax

Al4 546 ABY71211 none none
paradoxus EPS (YP_004156607) , 51%
amino acid adenylation, Nitrosospira multiformis ATCC 25196

Al5 483 ABY71211 DAEDHGTVEK Gln
(YP_412519) , 46%
amino acid adenylationdomain—containing protein, Variovorax

Al6 512 ABY71213 TCGHLSLVDK Ser
paradoxus S110 (YP_002945626) , 53%
amino acid adenylationdomain—containing protein, Variovorax

Al7 510 ABY71213 DVWHLSLVDK Ser-D

paradoxus S110 (YP_002945626) , 57%
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Specificity— Substrate
Amino acid
Gene id Accession No. Closestsimilarity conferring specificity
residues
pocket prediction

peptide  synthase, Pseudomonas ~ aeruginosa 152504

A18 500 ABY71213 DGHVYFGVTK Bmt
(EGM17495) , 56%
Gramicidin S synthetase 2, Photorhabdus asymbiotica subsp.

A19 540 JQ782631 DFWNIGMVHK  Thr
asymbiotica ATCC 43949 (YP_003042186) , 54%
non-ribosomal peptide synthetase module-containing protein,

A20 525 JQ782632 DAFWLGATFK Val
Coxiella burnetii Dugway 5J108-411 (YP_001425246) , 43%
non—ribosomal peptide synthetase, Salmonella enterica subsp.

A21 512 JQ782633 enterica  serovar  Weltevreden  str. 20076032894  DAFFLGGTFK Val
(CBY98966) » 39%
syringopeptin synthetase ¢, Photorhabdus asymbiotica subsp.

A22 479 1Q782634 DAESIGEVTK Lys
asymbiotica ATCC 43949 (YP_003041057) , 38%
phenylalanine racemase, Xenorhabdus bovienii S$2004 (YP_

A23 499 JQ782635 DACFLAEVTK Leu
003466709) , 36%
Gramicidin S synthetase 2, Photorhabdus asymbiotica subsp.

A24 482 JQ782636 DAFAIAGVCK Phe-D
asymbiotica ATCC 43949 (YP_003042186) , 41%
Gramicidin S synthetase 2, Photorhabdus asymbiotica subsp.

A25 498 JQ782637 DFWNIGMVHK Thr
asymbiotica ATCC 43949 (YP_003042186) , 47%
peptide  synthetases,  Crocosphaera watsonii  WH 0003

A26 494 JQ782638 DILQVGGVYK Gly
(EHJ13347) , 39%
Bacitracin  synthetase 1, Bacillus thuringiensis serovar

A27 480 JQ782639 DA-DLGVVNK Gln
israelensis ATCC 35646 (ZP_00740970) , 42%

A28 497 1Q782640 OciC, Planktothrix agardhii NIES205 (ABW84366) 45 DAFFMGITFK Ile
non-ribosomal peptide synthetases, Pectobacterium

A29 484 JQ782641 carotovorum subsp. brasiliensis PBR1692 (ZP_03828843), DA-DIGVVNK Glu-D
41%
non—ribosomal peptide synthetase

A30 527 JQ782642 Salmonella enterica subsp. enterica serovar Weltevreden str. ~ DAFFNGAVYK Ile
20076032894 (CBY98967) , 40%
non—ribosomal peptide synthetase modulesike protein

A31 510 1Q782643 DTEDIGTVVK Lys
Hahella chejuensis KCTC 2396 (YP_437629) , 46%
peptide synthetases, Chromobacterium violaceum ATCC 12472

A32 529 JQ782644 DIFHFGLILK Hpg
(NP_902472) 47
amino acid adenylation domain protein, Paenibacillus

A33 519 1Q782645 DLYDFSLVWK Cys
curdlanolyticus YK9 (ZP_07387014) , 53%
amino acid adenylation protein, Herpetosiphon aurantiacus

A34 508 1Q782646 DILQVSLIWK Val-D
DSM 785 (YP_001544632) , 45%
hybrid  polyketide synthase and nonribosomal peptide

A35 473 1Q782647 DVGEIGSIDK Ormn-D
synthetases, Lysobacter enzymogenes (ABL86391) , 39%
saframycin Mx1 synthetase B, Blastopirellula marina DSM

A36 541 JQ782648 DLNGRAAICK Ala
3645 (ZP_01092227) , 43%
AMP-dependent synthetase and ligase, Cyanothece sp. ATCC

A37 554 J1Q782649 IFMSDSCLFK Val-D
51142 (YP_001805172) , 48%
McnC, Microcystis sp. NIVA-CYA 172/5 ( AAZ03552) ,

A38 308 JQ782650 —DIL Gly

33%

D: aspartic acid, F: phenylalamine, W:

A: alanine, E:glutamic acid, S:

serine, T: threonine, R: arginine, Q:

tryptophan, N: asparagine, I: isoleucine, G: glycine, M: methionine, V:

glutarnine, C: cystine, L: leucine, Y:

glycine, Orn: ornitine, Bmt: Butenyl-4methyl-d.-threonine.

valine, H: histidine, K: lysine,

Tyrosine, Hpg: 4-hydroxy-phenyl-
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2t NRPS-PKS knowledgebase 7F £& Til Il 4K 4 X
Pseudoalteromonas sp. NJ631 wf A &5 Ky 48 Ji& W5 2 1tk
ITRIN 7 > B A4 Ah, 37 A A G5 R0 B R B X
P WL IR I IE R - 37 A A S5 R AL ) 18 Fif
SHETR L U K T IS s R R 6 R 2R Kk
SIEMR 10 B, J7 FF WA FETR 2 Fle AR, A G5 H
PUN IR H & AT 3 PR AT /AL 1. 70 i) 2 A18
W T Mm-4-F FEL-5 & R ( Butenyl-4methyl .-
threonine, Bmt) , A32 H 5] 452 5 28 H & % (4-
Hydroxy-Phenyl-Glycine, Hpg) LA F A35 H 5 % % %
(Ornitine, Orn) » Pseudoalteromonas sp. NJ631 1 1F
FE IR R A G5 R 3 B B R M 5 AT 1 A &5 4
KO S N e SR A G5 R B R N E 5 e i HE
Bt S A

AW R4S () NRPS LA FT A 25 6 18 1)
iR & 7 4 CL 42 28 GenBank, 31 3K 5 51 % 5% 5,
4% 1Q782618JQ0782650, JX173654-JX173656,
JX173679-JX173681, ABY71211-ABY71213.

am|

3 ik

AW FEA I AL B R SR BT R BT 3
A G5 4 21 A X 58 32 1K NRPSs S Bl 7% NGC1.NGC2
A NGC3. I, NGC1 341 5 i #1138 i #4 4 NJ631
B D2 SCHE P 3R A9 1) NRPS-PKS 2% 45 31k DR 7% 56 4 A1
o o, FTATE KB T NGC2 F1 NGC3, I /R 45
Pseudoalteromonas sp. NJ631 & £ 4~ NRPSs ‘L
WG LR AR o [R) I A8 52 7R FAT NS 2 3 o AT TRk
BB EL B bR BL R NRPSs R B O¥E R B 7E
Pseudoalteromonas J& T A7 AE o AH X T 18 o A4 gt KL
AT AR AT NRPSs 5 A % 48 7%, BE I 4145 Bk
I B AREE T BE W 6 5 T 1A 0 B A
AT DLPR 4 i o H R EE 4L T NRPSs A4 5 B
B PR RR BEAT e 0 A s AR K 5 {8 7 %) NRPSs 2 [A]
BRI R I FATHI T A R UE S T HE 4145 &
A EAAE K DL NRPSs K DR 5 b (1 b v

FIR» 2 00 20 1 5 A 21 b NRPSs i DR 7% ) VR
N3 TR FAT] T G A 7 A JET FE T ) 1
A A sy s P i Challis™ ) A 3L A
W RAR TR I T i NRPSHike 5E [ % 4
) ) LA 3% Pk AR U 77 4 5 Bergmann 7 S5 R 5 S
J5VESRAGF UUER () NRPS-PKS Z% £ Jk [X 7% 4 1) 1) AR 15

FEY) o AT Pseudoalteromonas. sp NJ631 H K I 3
A &b K 4 A 6T 58 4 1) NRPSs 2 B /% NGC1.NGC2
HMINGC3 . HEAE A G5 K38 10 JEE s S P 3 A 6k AT
RE WS /B b R S BRI S I BN A/ P
1 NGC1 i f5 7 PKS 22 5 3 ke MK B
77 PRI AT 0B R AN 0 R S T R AR
PR P o TS B R 3K A 1 Bk NJ631 Bt
TR IR B RS PR MRS 1, PN TR W] e AT
A — E R . ARG H 3 > NRPSs kA
15 4 by i 2 (R T 0 1 23 B R R IR
PLER At 7 Tt S 2 B I S . ik Ak, FRATT N
Pseudoalteromonas sp. NJ631 & [F 2 + 4L & 4 3] 38
A A SR B i 3 A NRPS 2 K% b 455 1
A ik R (14 4) o X R WIHE Pseudoalteromonas
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Nonribosomal peptides synthetases gene clusters and core

domain in Pseudoalteromonas sp. NJ631

Wei Chen, Peng Zhu , Shan He, Haixiao Jin, Xiaojun Yan

Key Laboratory of Applied Marine Biotechnology, ( Ningbo University) , Ministry of Education, Ningbo, Zhejiang
315211, China

Abstract: [Objective] We studied nonribosomal peptides synthetases (NRPSs) gene clusters and the core module of NRPSs
in Pseudoalteromonas sp. NJ631 using genome mining approach. [Methods] The genome of Pseudoalteromonas sp. NJ631
was constructed by the next genome sequencing (NGS) technology. We adopted an online available software called NRPS—
PKS knowledgebase to identify potential NRPSs gene clusters within genes involved in the biosynthesis of secondary
metabolite of Pseudoalteromonas sp. NJ631. The genes encoding adenylation (A) domains, the core module of NRPSs, were
collected and analyzed using genome mining method. [Results] We identified three typical NRPS gene clusters comprising
three ORFs which encode six continuous modular NRPSs. The result of genome mining indicates that genome of
Pseudoalteromonas sp. NJ631 contains 38 A domain genes which show 60% similarity below to their closest relatives. The
substrate of these A domains was predicted to specifically bind 18 types of amino acids using the specificity—conferring
selection rule. [Conclusion] This is the first reported on the systematic screening and analysis of NRPSs gene clusters and
A domains in genus Pseudoalteromonas, suggesting that the genus Pseudoalteromonas possesses a vast array of secondary
metabolite biosynthesis genes that were previously found mostly in actinomycetes and fungi. The information on secondary
metabolite genes from Pseudoalteromonas sp. NJ631 will facilitate us to isolate novel nonribosomal peptides.

Keywords: marine bacterium, nonribosomal peptides synthetases, adenylation domain, genome mining
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