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K H 6037181 bp, TNl L 7434 AN 444 2 F ( GenBank & 3K % : NZ_QGMR00000000 ), Tl 4 75 7323
NEY., REBWEREBEENSERNF ELEEE EN AN AN EFRER T EZWER, YT
WHWEAGRBEE DX ENZEEANR, AWELAHHER FTOSW B — S L5 N AREERK
#. F|F MEGA 6.06 142 % # FTOSW 0L T B X R A E R K EH, L= E 7MNUT R R kiE
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Genome Sequencing and Identification of Chitinase Family Genes of Streptomyces sp. FTOSW,
an Antagonist of Tobacco Pathogens
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(1. Agricultural College of Guizhou University, Guiyang 550025, China; 2. Tobacco College of Guizhou University, Guiyang
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Guiyang 550025, China)

Abstract: Streptomyces sp. FTOSW was a biocontrol strain with antagonism to tobacco soil-borne fungal
pathogens. In this study, we used Miseq PE300 next-generation sequencing platform to perform the genome
sequencing, and obtained 6914188 reads. The SPAdes software was used to splice a total of 1836 contigs with a
total genome length of 7699129 bp and a GC ratio of 71%. Length of the coding gene sequence was 6037181 bp,
and 7434 protein-coding genes were predicted, which are predicted to encode 7233 proteins. Subsequently,
through the comparison and analysis of databases such as GO, COG, KEGG, NR and TCDB, the genome
prediction and basic function annotations were completed. The obtained gene annotation information lays an
important foundation for further research on its biological control mechanism in tobacco. The results will help to
promote the excavation and utilization of Streptomyces sp. functional genes and provide a theoretical basis for
further development and application of Streptomyces sp. FTOSW. Finally, the chitinase family gene phylogenetic
tree of Streptomyces sp. FTOSW was constructed using MEGA 6.06. A total of seven chitinase gene families were
identified. Six were family18 chitinase genes and one was family 19 gene.
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WAk, A A AR YE R T R FE PR oS, BERE B Streptomyces sp.
FTOSW & —H#K 2 Dhae ka8 N AE 40 R, SAZBLIR Sclerotinia sclerotiorum 751 R AZI A 235 1 A W5
VAR, RIS AE N, FTOSW Al A% 45%!2), [RIFE, BE55 1 FTOSW X3 M 55 1% 2 800 # Phytophthora
parasitica var. nicotianae~ e JJ AT P ) 22 B i L0 R0 JoU R AT R AP IS BUAE R, 6 2 P A AN IR R
M A K ORPY, IFHL, FTOSW Xt BTk A b 1 & CII/E T, Sl IE 1T EGFP (iR 4t (58
FHED drid, SRAILREHOE MBS AT A SR bR e i, K FTOSW RERS{EAHMIR brdlidl. K
MESE MR, JFH, TR NS SR LR IE ) e B, e FTOSW 2Pk 77 £ 1)
HRAAEES. B4, FTOSW BE772EJL T REFSE 2 P a5 U EACH = A, AeA s L Wb e 54
AR BA RPN A

JUT 2 N-C B -p-d-Ti % (GleNAc) FIZRGY), & B05E 40 M BE (1) = ZEA sy, 0 i Bt B B
AN B 5P T S i HAT TR . LT A AL T OB R A oy, i B H i e
WL IL T BB R T AR SNURE IR PET B9 A LT i e R e K rh
i, INsE T KR R RSOk A ™ FIRE, KRR IL T B N N RSN AL, s T
BT B0 (AR BeAh, BRI E MBI IE R T A LT R T R RL TR, S B0 R B
A MR BT, AT BRSSO B, LT RSN P AR R R A R
RrmEELEy P IF A, dF ARSI A KT L T R, ik, DULT RIS A
FLRE B VA LR AR 224, 7EAEYIB Va SO A S IR E RN RS RE, 2 R BB 3R

Bt DAL PR AR I R e, A BHE O IR R T IX — B AR A6 IE 35 2 B B VA LB . Ge 20
X0 7 A R B 2 1) A B R R R R CK-15 34T T A BRI 7 5 AR 245 B b, B T 3L 5 i a
EP A I . B EMRR R B A3(Q) A I RRHEAT A JE R 200 3 Mo e A ik d e, I
13 AN T i e R o 35 DR )t 2 I e A B AR A T KR SR R A R ), T A5 S A A
YR IR, K KA BT BAT T 25 B 2 E S v MLER 0, ) B I B 8 1 o T AR MR iR L EE ()
PR TR, AR A DR AL I P A LIE R AE B ARG, S 5T FRAT IR A 7 7 VT R AR R R 4 % A 97 DK
FEPHEATHE ST o

HAT, A5 b 2 R AL 7 T TR 22, ARG 00 S B e v i B LT R SR SE R 1)
Y TAEIE D WARIE . T F, NSO 8% s EA T AR B0 v B SRR R b T L A3 5 97 ¥ AR
PEM . T TALAEYIB R NI, MR, AR N AMG IR 22 AR R B A B B s R A ) ROE, (R
SR R R B AR IR VA AR VL BLEE AR & 2 o AR R AR V)il i e S AN 8 JR 5 2 e 4 b oy
PEp s, FURPRER A R SR LA LB A vk 4 . B AR 25 18 R P2 — R A 2 I E AR
Yl (PrAEF . AR R BRI LT RS, DUA R R Ay E A K
AR S R IR, Lo BE R B = AR B LT G R B LT, e D R B 2 AR KA B
PR TN, JLTT 5l % e DR () 68 5 143 2 T i 2 1 1 R R 2 E 9 e WU BRI 9T B8 T T (1 i
fill, A B T HES M AR B B 57 b D RESE R 298 SR, WM A DR FTOSW i — 2Tk 5
I 2 AL R A .
1 MRE5ERZE
1.1 $##EH FT0SW 5 /R E DNA AJIREN
1.1.1 BEREHE SKEIER (Czapek-Dox Medium) : FHMRE 3.0 g, BERA 41 1.0g, MMREE0.5g,
FALHE 0.5 g, TRIRIEEK 0.01 g, IEHE 30.0 g, T/l 20.0 g, FELFRY (Yeast Extract, OXOID, H:[H) 2 g, ddH,O
L% RAEELEKAS) 1000 mL. 28121 °C. 1 h ‘K. HFEHEN (cellophane, VL7335 7 BF WA R A
A BT E AR d<<90 mm HIIRTE, SPHION ddH,0 Y, I R a4tk ph . 121 'C. 1 h KR 2 Ik £
PR A 5 0 K B i R85 FG RS R 8 N 7 L b A4 HEE I, AR PR 720 ST K181 I PR SR B I3 -l 7 1
TR o FHEM N IEEE R B FTOSW #E A TR M 2 IS IR HE N o TR 25 CHITEIRIG IR h 597 5 d.
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1.12 DNA#E JIKE G T ARIEE 5 d BRI FTOSW 2480 RN 1.5 mL .08 W . R
AN DNA $2HUA 7% (Sangon Biotech, FifE) , ZF 17 Gt W45 h 3R B =2 PGB 4 1 L PRR EA T S L
% DNA.
1.1.3 DNA JEHM 1 NanoDrop2000 i 573 Y6 6B vF (Thermo Fisher Scientific, [ ) %42
WU BERZ R FTOSW JE[AIZH DNA JEATIRFEINE, ARG AT 19%B8 b e ri vk A I DNA i
1.2 EEENF

28 I TR AR B DU SR BORE S AR TR TR (R R A BR A W 1HEAT Miseq PE300 A5 Uil
J¥ PE) W,
1.3 EERBHE

AT B X (0 B B N R AL 4135 R . SPAdes B 7ERY, ot J5UUG R A BEAT IR AR A 1E, it 2
Kmer {H8HT 43015 45 B Gapcloser & GapFiller X} contigs %I aJ B 256, A F & ot i 46 5 471
K Te A A B s KM PrinSeS—-G AT P AR IE, B IEPHEE R BRI 15 A/ v B4 AR 2K o
14 ERMMNSER

K Prokka BAER Dt 8 REA (O 41 B 4 HEAT LR T3, RV Prodigal 4R AS LD, Aragorn T
tRNA, barrnap 7ill] rRNA, Infernal Tl miscRNA, Tl H &S HE R T0 A e 2 o I AU S 9 58 oy 281
B, IFERERNAH I ER Y], RIsA2E095E K 41K H RepeatModeler #1788 /741 Denovo il
FIJH RepeatMasker - #3 (R 2H [X B b4 2R P41 U BLIO AL BEAUBR . KM CRTPIBELT (clustered
regularly interspaced short palindromic repeats, CRISPR) (EHEMI RN SCE R 741D M. BijE, FFEAY)
R B P95 A SCER L R T LU, T80 gene HARBUIE REAT D fig i B o JE DRLAHABLE L X 32 BEJE T Blast

(Basic local alignment search tool) 513, k& ¥4 M5 COG/KOG™!, Swissprot®!, TrEMBL.

GO\, KEGGPEHAT Hott, B >30%, H e<le—5 [KVERE, A IFIEIAS 210 FTA VR EAIE
1.5 JITERMREERNEESHE

T A B A OC i 2 T B R R I SCHE, % T L OC B IR LT o I AT P 6k 25 e 47 B 1 i i 50 DA
Genbank $k 3|, W7 Z/DAKER, KA ZDANEEGREF (R 1) o {6 Blast 23 A& LT Bl r
B e A RV S5 18 FTOSW JEPIZHEAT EOXT, 1330 HAOCHERAE . PR IO ) J LT BTl o), ik —
e R B FTOSW LI JL T il .

2 ZFRESH

2.1 $EEE FT0SW E[F LA AR BF R E N
SEDRIZH PRI &5 R, FEAS FE45IEMT, FA iR e R, &b 100 uL (8 1) o DNA FEAWKEN &
K H Qubit & EATIM, AESRIEAN 102 ng/ul, A& 88 F) 5 AR ¥ SO
22 EFANFRESH
BE R B OFTOSW S DR 41 9 3 0 o & b
2081170588 bp, “V-J 741K A2 301 bp. 45 R 5o,
reads1 91.60% R HRILM - FT S AAE #/E 20 (Q20) LA
I, reads1 82.94% 1A FE 7 I SAE#RAE 30 (Q30)
DA b, reads2 76.39% (1) 6l 5 I 7 B S AE # AE 20
(Q20) LL I, reads2 61.05% KB A5 ¥ 5t &8
7 30 (Q30) LA . readsl N BgEEHI%H b 130 bp,
reads2 N fFERIEH 4 74 bp. readsl H GC 75 A
63.99%, reads2 ] GC &4 64.79%. LA Hill
iR 1: BEBEW Streptomyces sp. FTOSW; M: Marker
23 ERAHHEMER TN ! REERAEN
-ﬁ{ﬂ:;?% @J E@%Iﬂéﬁ /.‘é‘ J;/(j'\j 7699129 bp, JL/i E E% Fig. 1 Electrophoresis pattern of Streptomyces sp. FTOSW genome

bp

10000

o 3000

1000

500

1 M



466

HOE R BT e R

o35 %

F1 #HERCH/LT REBHEER

Table 1 Known chitinase family genes of Streptomyces

K5 Accession number PyFf Species FE A Gene
AL645882.2 S. coelicolor (A3)2 Chid
AL645882.2 S. coelicolor (A3)2 ChiB
AL645882.2 S. coelicolor (A3)2 ChiC
AL645882.2 S. coelicolor (A3)2 ChiD
AL645882.2 S. coelicolor (A3)2 ChiE
AL645882.2 S. coelicolor (A3)2 ChiF
AL645882.2 S. coelicolor (A3)2 ChiG
AL645882.2 S. coelicolor (A3)2 ChiH
AL645882.2 S. coelicolor (A3)2 Chil
AL645882.2 S. coelicolor (A3)2 ChiJ
AL645882.2 S. coelicolor (A3)2 ChiK
AL645882.2 S. coelicolor (A3)2 ChiL
AL645882.2 S. coelicolor (A3)2 ChiM
AB017008.1 S. coelicolor Chid
AB017009.1 S. coelicolor ChiB
AB017010.1 S. coelicolor ChiC
ABO017011.1 S. coelicolor ChiD
ABO017012.1 S. coelicolor ChiF
ABO017013.1 S. coelicolor ChiG
AB009289.1 S. griseus ChiC
AB081805.1 S. griseus Chi [
AB081806.1 S. griseus Chi Il
AB081807.1 S. griseus Chilll
D13775.1 S. lividans Chid
D84193.1 S. lividans ChiB
D12647.1 S. lividans ChiC
X71080.1 S. olivaceoviridis exo-ChiOl
AJ276990.1 S. olivaceoviridis Chi92
M82804.2 S. plicatus ChiA
D14536.1 S. thermoviolaceus Chi40
ABO016844.1 S. thermoviolaceus Chi30
ABO016843.2 S. thermoviolaceus Chi25

K4 51521 bp, ~FIKEN 4193.43 bp, FSHFEE N 1836 bp, HH) GC fEEN 0.71%, N50 KN

7225bp (K 2) .

BERE P FTOSW &R 2 b LA 7434 ANFE DA, ~FIK 24 812.1 bp, K2 KT 500 bp 2L %L H 4908,

KE KT 1000 bp (FFEFEH 2114, N50 KJF 1041 bp, KEEHEKMIEFRKE A 10416 bp (B 2) .

24 ERFFRH

¥BEARFS %5 CDD. COG. NR. PFAM. Swissprot. TrEMBL. GO. KEGG JEHHT LN, HUAH

UEE>30%, H e<le-5 HIVERE, AIFRENGRIMPTAVER LA

B (K3

PL CDD 48 e 6k $0m H i PR oA B, LR R FE A 4868 /) (i BTN FE R HY 66.48%) , LA KOG
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x2 HEBINERHLERLE

Table 2 Conting results summary

Fi ES {5 & General information of All Contigs AT Base-pair (bp)
JiTA HE A FE All length 7699129
N G4 = N number 0
/. 1= R ey / 2.
I3 <
KB fe I I FE IR B Max length 51521
FEA 4K S Average length 4193.43
S H4UE Contig number 1836
N50 KJ¥ Length 7225
GC (7 Lt Ratio 0.71
1400
1200 |
3 1000 |
8
é 800 |
=
oy 600 |
=
400 F
200
< (=3 < (=3 (=3 (=3 (=3 (=3 (=3 < (=3 (=3 (=3 (=3 (=3 (=3
(=3 S (=3 (=3 [=3 (=3 (=3 (=3 [=3 (=3 (=3 S (=3 (=3 (=3 (=3
9 ¥ hi € = a = s = & a N & & R R
< (=3 < (=3 | | | | | | | | OI | | /\
(=3 =3 (=3 < (=3 < (=3 < < (=3 (=3 = (=3 (=3
o < =) (=3 (=3 (=3 (=3 (=3 [=3 (=3 (=3 F (=3 (=3
o (=1 o < Nl o (=3 o & Nl o0
— — — — — (o] o (o} (o}
K Length (bp)
B2 ERAKEHSGE
Fig.2 Gene length distribution
100
%0 . 93.99% @ 92.99%
80
S 7 @.6648% ) -
e ‘"®.01.31%
S 60f e ® ® 59.69%
g @ 54.72% @ 55.51%
g S0F
j5)
e
2 40f
R . 29.63%
o 30t [ )
20
10
0 1 1 1 1 1 1 1 ]
CDD COD/KOG NR PFAM Swissprot TrEMBL GO KEGG

#iE % Database
CDD: {5 45 ¥ 4 #5045 2 Conserved Domain Database; COG/KOG: 4% 41 it i) L & [ YR 41l euKaryotic Ortholog Groups; NR: =TT 4% $ 4
Non-redundan Databaset; PEAM: Pfam & || 45 #3884 2 Pfam Protein Domain Database; Swiss-Prot: T-BhiEBFIPEE (41 5UF 5 5k A manually
annotated and reviewed protein sequence database; TrEMBL: TrEMBL £ [ i /¥ 51§} /2 TrEMBL Protein Database Release; GO: %:F A& Gene Ontology;
KEGG: HAGU#SEF FILF A 5 R4 1) Kyoto Encyclopedia of Genes and Genomes
3 BRUEEELLGIER

Fig.3 Each database proportional comment

FCH ZE TR H (R R DR RE, R LR 4007 A4S (5 RTINGEER I 54.72%) 5 LA NR i 2506 T H:
ML SRR, BT 6883 AN (il ST FE A 1K) 93.99%) , LA PFAM ik FE et il H ity 36k DA gy ¢
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LA RESEN 4490 AN BTSSR 61.31%) , LA Swissprot Zdl ZE X il H (R 55 RGBS, Ry et
K 4065 /> (B TRINEER K 55.51%) , LA TrEMBL £54f s Pt Hh (0 SRR R, vk 6810 4

Cely ST R 1) 92.99%) 5 LA GO G s Tl H i 2 UG R, SLyde BRI 4371 A Coly e il i K]
(1 59.69%) , L KEGG H# ] T i i 5E Ao e, LBt 2170 A Cly UL A Y 29.63%)

(K3 .

45 COG (clusters of orthologous groups of proteins) 5 )i HL R [FJREEFE (4 , B— K

Gb, FEARP AR SRR 503 ANEEDL, B KA G s AR 382 AR, SRR IS FIARI 333 NI,
Reta A P 4 232 NI, JE AR 36.18% . JEDR DAL T-40 M 5 B . Aoy, Jetafhsrii,
MMz, AR, A 1 AERAEE T RNA I C 5 &4,

600 -
500
400
300

200

JE K% Number of genes

100

0

A C D E F G H I J K L M O P Q R S T U \
i Protein category

A: INT5&Hi RNA processing and modification RNA; C: fig it 47 #4540 Energy production and conversion; D: ZH i il =, dnffsr24, Gtk
fi. Cell cycle control, cell division, chromosome partitioning; B: &M IZ ML Amino acid transport and metabolism; F: A% 2512 M4 i Nucleotide
transport and metabolism; G: /KA A2 fiFIAR I Carbohydrate transport and metabolism; H:  4fi i (1124 A1l Coenzyme transport and metabolism;
I AR FE A Lipid transport and metabolism; J: #1%%, ZHEARLEHIFEY) K 24E Translation, ribosomal structure and biogenesis; K: #%3¢
Transcription; L: |, HAFEE Replication, recombination and repair; M: 4l il #/Jl5/ G154 4) /& 2E Cell wall/membrane/envelope biogenesis; O: #fl
PGB, SR, 4 PR Posttranslational modification, protein turnover, chaperones; P: JFoHLE T4412 F #7454 Inorganic ion transport and
metabolism; Q: KA =M ME 1k, Z5HiA1 734G Secondary metabolites biosynthesis, transport and catabolism; R: {X B — B I AEFM General
function prediction only; S: A %1LJfE Function unknown; T: %% % ‘3411l Signal transduction mechanisms; U: 4 it iz %, 4 WA RI/NLIZ 4T Intracellular
trafficking, secretion, and vesicular transport; V: [iffI#/L#] Defense mechanisms
4 COG *&EE

Fig. 4 COG annotation chart

24.1 KEGG RK#t#ApM  FEKNZ 5110 KEGG AR 1 LLoM A 5 AN ARG (B 51~8) , 1R
(B 59~20) , BLERAEE (B 521~24) , HEiE AR (B 525~27) , difuidfe (&5 28~
3D o R FEBEPEBAKM ARG IR EARGIET, HUOORRERAU . Bz, k1
A B RS RIE S R, H55S (BS . R KEGG 0¥, GEXHNY 3] KEGG
pathway 3% 2589 ML, W MR 2 1)/ ABC iz FAREE % (ko02010, 151 MIERED | 2 LR
WA ACHTR R (ko01230, 137 MMERD | fACHEER (ko01200, 115 AMHERED .

242 GO Y#E43% JET Blast uniprot (45 %8 (R4 swissprot 5 trembl (K45 5H) , F) 4321 uniprot
S LX) GO term. 2589 NERL S IE R Dy ae s o AW R (Bl 6 1~22) | 4iffadlsr (& 623~38)
ForrIhie (K16 39~51) 3N, 51 A3, Hrp, Ayegd B A il L R i 22 16 A AR it
FERGN MR, A M4 53 28 b b B Ik DR e 22 1)k A0 RN AR RS 435 0 T I RESS S it S L DR e 22 11 Ay 2
AR (B 6) .

243 FEEIEEA T IRAG HERE B FTOSW LKL T KOG 4021, 2547 4007 /NIEK 434 20
KK, W SN I 22 1 JE AN — S RE T (555 4, 13.85%) , Hkor BN #ESE (503 NEED, 5 12.55%)
WAL S Wi AR (382 ML, 5 9.53%)  ZIEMEHARST (333 MER, 5 8.31%) .
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Jii27 Protein category
>

HA

1 1 1 1 1 1
100 150 200 250 300 350 400 450 500

(=1
w
(=]

JER 0 Number of genes

1: /& & Development; 2: 11k & 4t Digestive system; 3: 335535 I Environmental adaptation; 4: 4} & 4t Endocrine system; 5: fi%& R4t Immune system;
6: JE RYE Sensory system; 7: FE R 4E Excretory system; 8: 122 R 4E Nervous system; 9: HA U AEACE I 424 45 1% Biosynthesis of other secondary
metabolites; 10: HABZ ILER 11X Metabolism of other amino acids; 11: Z &R/ Amino acid metabolism; 12: %X T~ F14E 4= 2% 4L Metabolism of
cofactors and vitamins; 13: FEAARER1E Overview; 14: FAE KAV AT %A1 Xenobiotics biodegradation and metabolism; 15: H§)FfCil Lipid
metabolism; 16: B 12L& AR Glycan biosynthesis and metabolism; 17: ##/K4k &4 Carbohydrate metabolism; 18: 1R Nucleotide
metabolism; 19: fig i fRlf Energy metabolism; 20: i SFR MLk 54 (K11 Metabolism of terpenoids and polyketides; 21: ¥ 5% Transcription; 22: Fi%
Translation; 23: R #IF114 K Replication and repair; 24: 75, IEFLRIPEAR Folding, sorting and degradation; 25: {55 %543 Signal transduction; 26: JI¥iz i
Membrane transport; 27: {55 7> T M HAEH Signaling molecules and interaction; 28: 4IfliZ3) Cell motility; 29: IZfiF1 /R LM Transport and
catabolism; 30: 4Nigiiif5 Cell communication; 31: #i R LK FIBET Cell growth and death
&5 Pathway ;¥R

Fig.5 Pathway annotation classification

10000

1000

100

J K0 Number of genes

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51
A iR Protein category

1: 5 Reproduction; 2: #i i %1 Cell killing; 3: %)% RZELL AL Immune system process; 4: fUifH i F Metabolic process; 5: 411 i F# Cellular process; 6:
A BRI FE Reproductive process; 7: ZEWHiff Biological adhesion; 8: {5 Signaling; 9: 24l i 441l #2 Multicellular organismal process; 10: & f il 2
Developmental process; 11: 4: K Growth; 12: 123} Locomotion; 13: H./NT LA 7 Single-organism process; 14: 1E[1] 154 #)1d #% Positive regulation
of biological process; 15: 4t [ i 5 AE 4L F Negative regulation of biological process; 16: “E41 7 i 2 Regulation of biological process; 17: X #ill#4f1)
M. Response to stimulus; 18: E{7. Localization; 19: #3731V Establishment of localization; 20: £ JoE4 il Multi-organism process; 21: A4if77
Biological regulation; 22: 4l fis£H 43 (20 218k 4445 1k Cellular component organization or biogenesis; 23: g4 X 1% Extracellular region; 24: 4l Cell; 25:
¥ Nucleoid; 26: X Membrane; 27: Jji§ 801 Virion; 28: 4NiE#EAL Cell junction; 29: 40ffi4M%E i Extracellular matrix; 30: JEEdsf 4116 A i
Membrane-enclosed lumen; 31: 4T Ft A4 Macromolecular complex; 32: 41 ffi#% Organelle; 33: Ju#h X384 Extracellular region part; 34: 4l Jiid %8
43 Organelle part; 35: Ji#E R4 Virion part; 36: JBEi84 Membrane part; 37: 4lJ{I38 % Cell part; 38: JLifAk Symplast; 39: 4% 1456 13 5 K Fi5 2
Protein binding transcription factor activity; 40: %R 45 & (%% 3% K 7% 1k Nucleic acid binding transcription factor activity; 41: ff{bi% Tk Catalytic activity;
42: ARG Tk Receptor activity; 43: 45#94r i, Structural molecule activity; 44: #2751k Transporter activity; 45: 454 Binding; 46: L T4 4A M
Electron carrier activity; 47: P4 LG Antioxidant activity; 48: 4xJ& {14875 4 Metallochaperone activity; 49: {375 Enzyme regulator activity; 50:
HH U2 Protein tag; 51: 7) TA% &% £ Molecular transducer activity
6 Level 2 /K GO iR ERERE N

Fig. 6 Gene distribution on level 2 level GO annotation
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244 BOKAEWEERE  BEA R FTOSW BRI 5 135 M KRG (glycoside hydrolases, GHs)
B 56 MEILE M (glycosyl transferases, GTs) & . 15 N2 HEZAARRE (polysaccharide lyases, PLs)
. 90 MR NF (carbohydrate esterases, CEs) & A 36 NMAALIE 5N (auxiliary activities, AAs)
T, AN, B 67 Mk EW4E G (carbohydrate-binding modules, CBMs) K[
25 HEHEFTOSW /LT REEREERMNEES S E

Tt S OOk KA R LT T S LN (3R 2) HE4T Blast X Lt, 75%5 5 H 4% %5 1 FTOSW (GenBank
F5: NZ_QGMR00000000) HIFERA 4w 8 ANJLT MMKIGRN, @A Chid. ChiB. ChiC,
ChiD. ChiE. ChiP. ChiO #/ ChiN. {E\FE% B FTOSW % i 8 AN LT il 5 I DR R 4R 1)
32 AMEER TR LT B SO I R AT R G X R TS 20 45 LW, BE 52 1 FTOSW 1)L T i AE K ChiN
H)&T 19 KK S. griseus I8 ChiC ¥ 43I, g+ 19 KiK. Chid. ChiB #1 ChiC RJET 18 K
W) Chi 1+ Chi IIRY Chi [I[% 4530, %153 3 18 Kk, ChiE R S.coelicolor A3(2) If) ChiE % #E3k
215y 18 P, BT 2, BERE FTOSW 11 7 LT RIS 1 A8 T 19 Kk, 6 MET 18 K
28290 (1 7)

ChiC(Sco2) AL645882.2 -

34 1 ChiC(Sco) AB0170010.1
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Sco: Streptomyces coelicolor; Sco2: Streptomyces coelicolor (A3)2; Sli: Streptomyces lividans; Spl: Streptomyces plicatus; Sol: Streptomyces olivaceoviridis;
Sgr: Streptomyces griseus; Sth: Streptomyces thermoviolaceus
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Note: The band * is a chitinase family gene of the Streptomyces sp. FTOSW 18 family, and ** is a chitinase family gene of the Streptomyces sp.FTOSW 19
family; the numbers of nodes indicate bootstrap values, and represent the percentages of 1 000 bootstrap replications in which the taxa to the right are placed

together. The scale bar represents the horizontal branch lengths and the number of substitutions per nucleotide position.
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Fig.7 Phylogenetic relationship between Streptomyces sp. FTOSW and known Streptomyces chitinase family genes
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