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HE: T AR FRAFRIRMAXREELATEANEL RN EERE 2
— AT MG ZRRERARGSE, AAXNAEEZFERERE XHSMIHE #1724
AN BEERAFoM0, AHAA#EENEZLEHUYSHLE. BHENEL T,
XH.SM. 1% W s 46 B 09 8 AT R 28 W, W4k -F % K (1.73%0.35) pm, 3 # 12(0.43+
0.04) pm. 4 3£ F 4190 5 /5 8| XH.SM.1 2 F 4 &k /N 7 4.56 Mb, GC4A & % 66.60%, % 44
087NN H . ¥ HEEAFZ L HENCBI, # 2 %% 5 : PYBO01000001.1, i it 5 VFDB#
WHEL, AMFENTEERGNE HEE. £2LEEIINERE FXHSM15 0% %
REKFHELFERENE AR E L. ARDBIIE EH M i HA G o4, 3%
B AZAXHSMAEXHEH AT S HFSMGEER. 2 X EA 2 L rXHSM.1E Ik
(open)ZE R, X ERZFFEFEMAN TR T ENFHRRENERBEYE, RAHE
R R 55 A0 5 b TS AT 3 A BT A N B A BT .

KEA: e L FE R ME,; MAX RS, 2XFANT; WREEAS,; ZHEHMT

FESES: Q786; S 941.42

WE A7 2F 55 3% PR I (Stenotrophomonas malt-
ophilia) 5 A 0 2= [P FF B, T2 4010
FIREE . KK, MY, LUK AFSY 0 AL E
S E G rp g 2 AT —BOA i B
55, BOLBURHEARSR, HEEEFRRERA, &
BT E Ay T 25 SO T R I B I R U
P mIRMAEY SR LI, ZEMLEYIK
(multiple-drug-resistant organisms, MDROs)%} A2
Tt AT B R 1 B, VB A2 2F S SR PR TR 2 Rl
B LAY — ok A 4 BRI 85 22 [CBA 4 MDROs,
B NP R 2 UI A OC, B RE T A4
1 N A R 0 ™ P, 1 e S T AR Y
FRBIEEE . MR NA RO R S
WLt i DA K 5+ 5 DN Y 88 8% (Tranchinotus ovatus) i

WS HER: 2018-08-02  f&EIHEA: 2018-09-26

BENTE = AR T A MR B 2 B BT 3 0 H (2018-Y2500W-16)
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RIBSET-E, 20044 LIk, FEPU)I . ERR . 5t
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X, BT —Rh R AT WAL Y, ik L)
WMEZR N ELERIFIE, JFRIA B IKRE A
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M MENES . B2 EHE, RN
W P A & S R €2 S 7/ BT A e B o T

12 B PR A SR 4 ) i 48 1 A (] B AR R A —
WA, BRI ABEERNES, Wi
NN PR EZE R T E |V~ PN B2 E I 175 Sy T e~ PN |
ST — R R PN ) 4 S A TR R AR 485 A
MFER, P T LA S IR T bR B A Y
AKAEY I e MR BFEE, LT ENACLETH
FE 43 TR R T A7 7 7 S5 DRRI A T8 AR 1) R A
o HoE 7THWEMEE I mes . Mol &
of PR B RE O R AR BCE R L, TRz A
AL A AR R A L, ARz SR RN S
D e 240 TR A8 H Z (B B O 2R, A Bz i DR 4 T
A3 R FF Mz 5 [H 2H (open pan-genome) Fl 35t ] 14
17 3£ M 2 (closed pan-genome) P2k, JF il PR 1z
PRI 2H 2 48 75 I 2 1 35 PR 20 00 R W3 e, 3%
YRl iz 200 KB 23 BE 2 AW S s &
VA PR 2 i A 2 R A Bl A 2 R B Y A B 1Y
Jn, Uz DR R /INEG 0 B — 5 R B R e T
Rl A X SR, RN O HE
Wi T KA FT & (Escherichia coli) . fii 98 4% BR 1
(Streptococcus pneumoniae)? [ k1Y FE 5 21 3#E 1k
I3

A FE X6 BE i SRR i Y5 B 7 2 S 7 H M B
AT A FE Ry, [F a5 HAL TR . iR
B PR U5 Y B 22 2F S SR M T AT LU I A
SFRESE, b SR I 2 2 SR SR o TR O A O
A R 9555 T B A T $ B S K o

1 MRS TTE

1.1 EHRRIR

W 27 27 SE % UM TR (S. maltophilia XH.SM.1)
F PO LAl R 2 a5 F 2 o0 R A DR AL . R
PR VR T 200445 U 1| fa7 B, by 78 T 80 55 O BB
BE A SR rh oy B AR 3
1.2 FFBEENEAEBNES

Z I R ACE BT O, B0 DL
€, FHPBSPER2IK, HEKS min, FH4%(W/V)RY
PRSI PE S 1K, BFE A S min,  FH 2R 50 B6 B 0GRS
K, 30%. 50%. 70%. 80%. 90%. 95%. 100%,
FERBE 10 min, A 100%3P9K &, Wb i
B IR B, KRR SRR L
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I L 5 44 (K850, Quorum), FLZS WE4E (E-1045,
HA), S ks aib e, b Y8k
17 W.5% (Inspect, FEI),

1.3 £EFHANF. HAERTRE

i I TIANamp Bacteria DNA Kit4l] i 3 [H £
DNA# B & b st RARA AR FRA W)
BRPLIUXH.SM. 1L 2 . FE K 41 DNAF NanoDrop
2000(Thermo Scientific)t% IR He B 46 I 43 4G ) 4l
B, B ODogons0 M 1.8~2.0, HEE KT 10 ug.

240 T e R 2L A 5 S T S el R TR A
B PR (350 bp), AR5 F FH HluminaZA ] i HiSeq
25000 5 £ BEAT SO Sl /7, I PR BE 227 Xo
AT JF G B L BR D1 B2 Sk I R A B i
H ¥l 2 )5, i HHSOAP denovo (Version 2.04)41
IR AT PP 0 2R 20 TR B DR A I A i
19 1) 20 2 A Hy b i R SRR R A R 2
FSERL . 8 F GeneMark SR 4 X} £H %% 5¢ 1 1) Fik
2H 47 FF i %] 2 HE (open reading frame, ORF)TH
W, 75 3 1 ORF R M & 52 )5 5 GO (Gene
Ontology). COG (Clusters of Orthologous Groups)#il
KEGG (KyotoEncyclopedia of Genes and Genomes)
B e R AT Blast o XS, SRR F 9 D REE R
14 EEHBSTH

fifi FSignalP!"*)(Version 4.1), TMHMM
(Version 2.0c) .., T XH.SM.12 & & HF 5
JOR Ko 55 FEE 5 4 DA B B P A R A 2 AR . B
HE AR RS R, Mk S WRR
FHOCHE I HEAT BB TR, i XHL.SML T R A5 5
A TNSS (Type N Secretion Systems)Z; i &5t . H
TXH.SM. 1A HE 2 [CHIPER , 7 53 fhid i Effect-
iveT3 %K /4" (Version 1.0.1) i T3SSHL v 2 H .
fEXH.SM. 1 2 B2 17 51 53 51| 5 VFDB (Virulence
Factors of Pathogenic Bacteria)¥(#i "'l ARDB
(Antibiotic Resistance Genes Database) % #f J& 11
ATEEXT, 75 28 77 56 DA R 24 56 R ) 1 B 2R

1.5 LMo

T ZNCBI_E 23 7 (14 108 58 1% & KT 10 18 2%
FHEFF PN B AP, 5 XH.SM. 1 K 20
fTMauve (Version 2.1.0)3:Ze P43, (il b5
PN Z B A X 25 R, M 3845 XH.SML 17E 5 K]
HEMH b, 5SS B WRTEREREHE ., BREE S
LR 2E S . RS R ZESEIR R XH.SM. 15
A 2 2 IslandViewer 4%, DLW 7 25 5L 37 B B
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K279 a % Ftk, THINXH.SM. 13 K 24 o 14 45
SEMEIE A B o % U 25 5L 38 22 NCBI BLASTiE
13 RV 43 B, R 353 B 45 2R 15181 F Easyfig!™
(Version 2.1)22 il 22/~ DK 20 35 PR A 10 2 1 HE 3 ]

16 ZEREEASTSRFHMKIGE

T ENCBILE 2 A 1 I A W8 22 28 55 97 U
JE I B (B 22 2018-04-12, M 3EA3508k), H
% Contig>250/ R #k, T T 2208% . {# F Roary#k
1P Version 3.11.2)%F I Ff T8 Ak XH.SM. 1N 7 1 1t
J 19 2200k I 42 2 B 77 M0 T A7 B D AL B 11
GRS 3BT, g B PR 2 ) i B R 4R . NCBIZ:
22 F [H 2 %09 J2E (https://ftp.ncbi.nih.gov/genomes/
refseq/bacteria/Stenotrophomonas_maltophilia/latest a
ssembly versions/). £ % Tettlin% VWA X F, (n) =

130% mag
20.00 kV | 20 000 x

HV “mag WD
20.00 kV | 20 000 x 10.4 mm

H

K e/ + tan@ K X 3 6 P i By (n) EAT I
Mz A XA, 07 0y 5L K 25 H k3]
—ERREER, B R Htand . itan0 1Y
KNR BT i W A e DR 88 m v s, AT
7 7 R A 2 5 B R, FEMZ R 4 L
X A5 R A TR R B R R IR S, MEGA 7.0
WERE LB

2 4R

2.1 PRI

AR G AR TS, FER Lrh]
IS RE ML 2 XH.SML LR G . AR H M
FRAR, DR JE AT DA A i iR o, R
ULHEE . e B 1-d v B AL 326 B 104> B 1A 1 1

mag

HV o
20.00 kV__ 10 000 x

| WD

\ mag
20.00 kV_ 40 000 x 10.4 mm

E1 BEEFEFEHE XHSMIAHMBRERA
@7 Y ERETA: )W A ZBPILEE K AR (OB WG DRI WY: (ORI (1.732035) um,  FL4%79(0.43+0.04) um
Fig. 1 SEM photographs of S. maltophilia XH.SM.1

(a) secretions enveloping bacteria; (b) the bacteria show a short rod shape with rounded sides; (c) a small amount of secretion attached to a single
cell; (d) the length of the bacteria is (1.73+£0.35) um and the diameter is (0.43+0.04) pm
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22 EREBEBESER

i 1 SOAP denovoik {4 5¢ i 7 9 B 4l 2% )
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K/NHA4.56 Mb, GCH #766.60%. 3 [H 4 I
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1; GenBank: PYB0O00000000.1,
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TET ansporter activil
Z5k4r it structural molecule activity
H AL TETE protein binding transcription factor activity
ﬁ&i D 7t nucleic acid binding transcription factor activity
&t molecular transducer activity
#iEtE enzyme regulator activity
i gt channel regulator activity
1 catalytic activity
%4 binding
FLFfLi%tE antioxidant activity
JaisZr_ virion part
7 virion
L2 or%anelle part
401 organelle
[BEE 7 membrane-enclased lumen

K4y 734%) macromolecular complex

ALSHIX 5 extracellular region part

4l X 4 ¢ xtracellular region
#iffkss cell part
#iff_cell
[argo viral reproduction
545165 signaling
H#RL response to stimulus
/LA reproductive process
451 reproductive
Hm i3 15 regulation of biological process
AR IE R AT positive regulation of biological process
AURIFI% nitrogen utilization
AEPRERRIG fUf T negative regulation of biological process
Loukpid 2 multi-organism process
Z/E4it# metabolic process
R #2 metabolic process
3z7)) locomotion
sefic localization
i A%k immune system process
i growth
a3 sEfr establishment of localization
gt developmental process
st1- death
*mmﬂ& cellular process

AT AR celluar

i

AL

cellular_ component

biological_process

number of genes(#)

or bi

AT blologlcaFregulanon
A4 biologica adhesion

COG function classification

A: RNAJI A2 RNA processing and modification (1)

B: Je (i £ I FIZ 7% chromatin structure and dynamics (2)
C: fi B F 6k energy production and conversion (196)
D: 41L& ) st
E: QR $EIE AU amino acid transport and metabolism (236)

a4, Yot A4 cell eyele control, cell division, chromosome partitioning (39)

F: W R AL nucleotide transport and metabolism (69)
G: BKL &P
H: ifig#% 32 HIR I coenzyme transport and metabolism (155)

it transport and (166)

I: N 3246 PB4 lipid ransport and metabolism (169)

I B, B0l SR A P B translation, ribosomal structure and biogenesis (231)

K: #:3% transcription (306)

L: 821, MAUAIFEE replication, recombination and repair (109)

M: 4L BE /15 05 4 B cell wall/membrane/envelope biogenesis (251)

N: 412 3 cell motility (120)

O: BfiF 21, AR, 55 postiranslational modification, protein turnover, chaperones (181)
P: JEHLE F4%i5 AR inorganic ion transport and metabolism (220)

Q: AU A
R: KA EHI general function prediction only (326)

s $EIBANSHRFCH secondary metabolites biosynthesis, transport and catabolism (102)

S: ALY function unknown (243)

T: 55 % L1 signal transduction mechanisms (277)
U: 4L iEH
V: iEIHLH) defense mechanisms (112)

SrUAIHELIZ ) intracellular trafficking, secretion, and vesicular transport (83)
W: 4115145 H) extracellular structures (54)

X: #) 4L #4%1 mobilome: prophages, transposons (31)
Z: 142 cytoskeleton (1)

(B2 Fig.2)
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Fig.2 GO, COG and KEGG function of classification of S.maltophilia XH.SM.1

KEGGHU e B A5 R E R F TS MR
HMACHA K (82-0).

2.3 EREBESHH

T g 2 2 SE 7 B R XH.SML 1A 59345
5 £ H (SignalP protein), 1016558 H(TMHMM
protein), 507434 I (secreted protein). i fi5
FEHILA 40874, Hh oyl R G080 & AL
TI1SS 1, T2SS 16, T3SS 7. T4SS 10, HA A0,
BMIEH4 087 L [RIAME R O 1, Hop
T Ry T3SSHN 2 F14 1374, AET3SSRL N 2 11
39501, B 1L R % B — B M (Identity>70) 45 5
By 4E 5, 439 VF0082(Identity 82.6), VF0273
(Identity 76.2)F1VF0159(Identity 72.1), & 1H i
W25 5430 S IV BB B B R EAVIR 78 R 1160,
i 2 35 A ) 4 e 1R, B EL 7S — Bk A
0L Iy 3L A, Horh o4~ 3 PR 5 G0 45 I S 24
AX, MM5LER. LARE. mMEEHRNTE
R,

24 EFEEHEMDHF

PEE A 2E IR U SMLXH. 17 1414~ Contigs

HHTHEI L — 2578, SR )5 38 i Mauvedt 4 P 43
e A HE 5 0k RN CBIAY 100k 56 1 181 K -1 4
TESESE P A R AT 4 5 R A 2 1 ) R b
LEIRANE 3-affi R, XH.SM. 1155 108k Mg 2 25 56 77 o
L A R DR S ek R4, i EEAHARL, 45 scaffold
Z 1A VC Fe R4S o K XH.SML 19 K 4] | {4 1sland-
Viewer 4, DIFREZE ZESE SR Al K279a 5 % 1
PR, SR ERBERERMEREAEASY, FERER
41 15 45 R ENCBLE it BLASTHE AT [ Vi 4 43 #r o
iR —BRE RN RTSTKOI)TH], T AL
P51 H EasyfigZs 1 45 58 . WEI3-bf7R, SM.XH.1
f7#E— Bt 5ISMMS2., ISMMS2RHAINCTC10257[r]
PRI, ZniS ABCH: 12 %% (ABC transporter
ATP-binding protein) . #MERND#% 1z & 11 J8] Bk
Jic -+ JF. F (efflux RND transporter periplasmic adaptor
subunit) ., ABC#%; iz % 1% 1 ¥ (ABC transporter
permease) . ZH % R ¥ i 1% /&% 4% (sensor histidine
kinase). DNAZE {5 [ b i 45 [H ¥ (DNA-binding
response regulator) Fl 4l Jifd {4, b (cytochrome b)64>
EH
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F1 PEEFEFAME XHSM.IMH 2 & E N HE 5
Tab.1 Drug resistance gene prediction of S. maltophilia XH.SM.1

FEF 4K — it i 25 i i A F AR i 2L 1)

gene ID identity antibiotic resistance resistance type
XH.SM.1GM002712 99.6 M fuoroquinolone SmeDEF
XH.SM.1GM002713 99.0 FEFEA  fluoroquinolone SmeDEF
XH.SM.1GM002106 98.3 FEFEA  fluoroquinolone SmeABC
XH.SM.1GM002711 97.3 FEFEA  fluoroquinolone SmeDEF
XH.SM.1GM002105 96.8 FEFEA  fluoroquinolone SmeABC
XH.SM.1GM002107 96.7 FE#EA  fluoroquinolone SmeABC
XH.SM1GMO003373 90.0 KR KMER, RESHEIER. 55K BI3. I

cephamycin, cephalosporin, carbapenem, penicillin

25 ZERASHMERRREWME

N ENCBIT g 2 2 51 57 B TR S %5 SE N 4
B E B B8, BBk Contig>2501 LM 4, FF
2208k o i i Roary 3K #1772 3L AL e b, 531
SRR E 4T, KR Tettlinf T 78 23 0 HEE H g
2 PR B R T SE R RN L R ECH F (x)=
4100.1x***7-527.859 9, tanfH-527.859 9, fH
AT DAAS 21 RE 27 2 S5 B M TR (14932 5 DR R Y
4

&7 2SR oL B B PR R R R B e
R0 ) 1T AN BT RS i, A0 B TR B )
TEAWIE > (Bl 4-a)o H7 3 D A9 2500 76 R B 21
AN WA R DR B B, LB K Y R
W%, HIFARO(E4-b), R 3 BB &
D P TR AR B A3 KT R T K, 2 BT
P (Eld-c), 1ZFEHH 515 2SI (1 <strains<
220)25 45615 1%L K (strains=220)71671; [t /&
FEH (2<strains>220)17 457/ ; 4#4 & [A (strains=
1)7 2834~ o ZiA DL 25 S n ) o v 27 2R S 7 L
PR R 2 0 R Ay S R 4, Bl 0 B PR AR
H A8 m, iz wh iz 3 WA Kb &R
b b 154 o

FRYE 2200k I 27 2F 55 57 B P v JE TR 21 43 A
RO E R G KRB MRS, Hri, Bk
TR 0 1 XA 2 AT R R (B A
WM, RGN, b EE), mHkFEIRE
S KON R B ORIE Y 22 R A
TR IR B AR, SR IREEIR B R, 4066 A SM.
XH.1), &R FEWH, SMXH. 1S5 N IEE %L 255
Fr LI P GS 1R R BE U g 27 2F 2 57 PR T EA22
SEA63MRR R — K, X FRUIAT]Z ] 25 5 ¢
RET . [RIA A AT, SMUXH. IRE 3% TR 56 &
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WA IESE SR M o N B SR —
o B ) SR A SO TR, EL A A AT )T I 24 P B
MRERL, B R R A TR B AE L, ©
SN B2 BRI B 2 B LR OC . B LR
5 27 25 S 35 M PR S DR A P 45 SR R B, SML
XH. 1 RR L3 5 L R 41 42 K M 4.56 Mb, GC#
H166.6%, FA 4 2134 4 b 3L K F14 0834~ F
M. ol B 7E 10 000x . 20 000x 140 000x
5 NS, W LAV A B SMLXH. 1K 9 s 4 154 1)
AR, WK E N (1.7340.35)um,
YA M (0.4340.04)um . JRAS WE A7 2 55 77 oAU R
SN A 2 M AT, T HL R R P B g
SIHEE , I R AT BE S A F AR b A vk
2 A S S5OHE O o

i 4 VEDBAE 4 100 2 A 34 v] {5 B 45
(1) 7 1 FE R 45 1 (Identity>70): IVEIRH & | #IE
IR TEE 160, IV AL TE B (Thp) & —FP 4315 T4
W R P22 AR B, FERIE E W F
BEPERT, 222 [RBAME R BRI sE — 202, 1B R
R iz B, HE R R — b & A
A M R R 2R . KR TRz sh MR
HWREZ AN, B 53 E ERRFH . 2/ MmAR
R, SEAERBEDIAE, BURFOE R
CAATER) — NSRBI/ NAT 43k
HSP110, HSP90, HSP70, HSP60FIsmHSP 525,
HSP60J& — i 75 4 g O 47 5 T & 4 o 22 /E HI 04 4
TR, RS B i B8 R Y R SR AR R
WE RIS, BA RAFHHTEE P, w3
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Fig.3 Collinear analysis result

(a) mauve multiple sequence alignment of S. maltophilia SM.XH.1 and 10 S. maltophilia strain (black arrow points to S. maltophilia SM.XH.1): (b)

strain transferable region structure map
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Fig. 4 Results of pan-genomic analysis

(a) the number of core genome curve of 220 S. maltophilia, the upper
curve in the figure is a pan-genome curve, the lower curve is the core
genome curve; (b) the number of new genes of 220 S. maltophilia; (c)

the number of unique genes of 220 S. maltophilia
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UPNIILA strain Ns 6
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Fig. 5 Phylogenetic tree based on core genes of the 220 strains S. maltophilia

The values at the forks indicate the percentage of trees in which this grouping occurred after bootstrapping the data (1 000 replicates), the scale bar

shows the number of substitutions per site
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Genome sequencing and comparative genomics analysis of Stenotrophomonas
maltophilia isolated from Ictalurus punctatus
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(1. Fisheries Department of Sichuan Agricultural University, Chengdu 611130, China;
2. Institute of Fisheries of Chengdu Agriculture and Forestry Academy, Chengdu 610000, China)

Abstract: Stenotrophomonas maltophilia is one of the major pathogens causing high lethality and infectious
diseases of Ictalurus punctatus in recent years. In order to provide technical reserves for the prevention and
treatment of this disease, S. maltophilia XH.SM.1 strain was subjected to whole genome sequencing and compa-
rative genomics analysis, and its morphological characteristics were observed by scanning electron microscopy.
Electron microscopic observation showed that the short rod-shaped bacteria at both ends of XH.SM.1 had a length
of about (1.73£0.35) pm and a width of about (0.43+0.04) um. XH.SM.1 strain contained a chromosome of 4.56
Mb with an average G+C content of 66.60%, 4 087 coding sequences (CDS).The genomic sequence was uploaded
to NCBI and obtained accession number: PYBO01000001.1. By comparing with the VFDB database, three
virulence genes with a higher confidence level were predicted. The results of collinear analysis showed that
XH.SM.1 had good collinearity with 10 S. maltophilia at the level of completion. ARDB database prediction and
genomic island analysis found that XH.SM.1 contains many drug resistance genes. The results of pan-genomic
analysis showed that XH.SM.1 showed an open result, which is consistent with the phenotype of the pathogenic
bacteria that are often found in the environment, indicating that it can adapt to the environment and the outside
world. Its ability to communicate with genetic material is better.
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