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i ZE: (5% 2RI HhF R LR TRAFHR NI AR, E KB E (Corynebacterium
kutscheri)A=4R £ 1B % it H (Pseudomonas aeruginosa)tk 4 % vh 52 1a h M 12 B 69 7 Rk A 4, Z B 47
BSR4 LA . RFFRANE MR K F FE I sh 4 F S48 I 69 4 2 SR B AR (specific pathogen-free,
SPR)Z ) RAR A 2 B 2| | AREEDAE KB B A= | AREER B EIE . [B 6] S 22w RmA
WeGFr . AMFRME. RAKE K EBARAIFIE, A% R AT TR 69 #FF) BA R34
BAKRZGE I RBEANTRTFET LS, [FEY RAELREE. HHKE. 2 ANFFHE
TR AEMFAIERAATER, 446 PCRET. RGKXA M. 2ARENSF . AM1E 8 FFHKAH
ZRAEAEFHIE. [4R] HAEWK. 16S IRNA LB 57, AEASHARGLF SVESE, Z
2B AR R A T A B KARAT ) CCPM-B-B-019-2402-1 #2448 #- J 1 CCPM-B-B-013-2402-3;

BRI R, & KAEATH CCPM-B-B-019-2402-1 *f ¥k ik, sk B ¥ 5 E L, 4A4%
B JLH CCPM-B-B-013-2402-3 A - F @M/ L is e B Fe B IR K Wt 25, sfkFatere. MRV 2.

ERRTEZHE OMRAZHA;, 2ARANFLEREN, EXRBAFEH CCPM-B-B-019-2402-1 4% 7
# fagA. fagB. fagC. fagD ¥ &2 & A H, 4GB LME CCPM-B-B-013-2402-3 4% 4 A plcB.
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Isolation, identification, and genomic characterization of two strains
of pathogenic bacteria from SPF mice

SHI Weixiong*!, GAO Fei*?, SU Lei"!

1 National Human Diseases Animal Model Resource Center, Institute of Laboratory Animal Science, Chinese
Academy of Medical Sciences, Beijing 100021, China
2 College of Animal Sciences (Laboratory Animal Center), Jilin University, Changchun 130062, Jilin, China

Abstract: [Background] New pathogens that interfere with scientific research have been
constantly discovered in laboratory animals. Corynebacterium kutscheri and Pseudomonas
aeruginosa as pathogenic microorganisms affecting the health of laboratory animals are
required to be monitored in the national standard. In this study, suspected strains of C. kutscheri
and P. aeruginosa were isolated from specific pathogen-free (SPF) mice reared at the
Laboratory Animal Center of Jilin University. [Objective] To identify the species and reveal the
biological characteristics, phylogenetic relationship, and genomic characteristics of these
pathogens, providing valuable biological resources and laying a foundation for developing
reference materials and establishing an evaluation system for these pathogens. [Methods] The
biological characteristics of the pathogens were studied by Gram staining, drug sensitivity test, and
physiological and biochemical methods. PCR, phylogenetic analysis, whole genome sequencing,
and bioinformatics analysis were performed to clarify the genetic characteristics of the strains.
[Results] Through morphological observation, 16S rRNA sequencing, genome analysis, and
phylogenetic analysis, the isolates were identified as C. kutscheri CCPM-B-B-019-2402-1 and
P. aeruginosa CCPM-B-B-013-2402-3, respectively. C. kutscheri CCPM-B-B-019-2402-1 was
resistant to oxacillin, nitrofurantoin, and benzylpenicillin. P. aeruginosa CCPM-B-B-013-2402-3
showed resistance to ticarcillin/clavulanic acid and tigecycline, while it demonstrated sensitivity
to 9 antibiotics including ceftazidime, ciprofloxacin, and levofloxacin. The results obtained
from whole genome sequencing indicated that C. kutscheri CCPM-B-B-019-2402-1 carried
key virulence genes such as fagA, fagB, fagC, and fagD, whereas P. aeruginosa
CCPM-B-B-013-2402-3 harbored virulence genes like plcB, tse6, and tse5. [Conclusion] In this
study, two strains of pathogenic bacteria isolated from the tracheal tissue and cecum of SPF
mice were identified, and their genomic characteristics were analyzed. This study provides
important resources and support for the establishment of standard strains of pathogenic bacteria
in laboratory animals, the development of reference materials of pathogenic bacteria in
laboratory animals, and the quality control of laboratory animals.

Keywords: Corynebacterium kutscheri; Pseudomonas aeruginosa; biological characteristics;
genomic characteristics; phylogenetic analysis
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o SO LR ) T (85 ) ol oat T A% e M Rk g
PEBRRIIG . By A . AL I
SRR AR B SR S Bk, R E R
R R A 4 A ) H R R L e R AR
PR (i )l A 80 T AR o A A o D T o g O
FEAY . W UL BY %€ 7 AL HE AR HE AR FRRAE
AN« LY 27 SN L T 24435 K 43— B 1 5
FRAE, P BE TR R S BRI F, DT 2
o s A 0 TR () o it T A T 2 52 3 Bl ) ik
A GO I EE EE N A, MR B KA
GB 14922—2022 (S£5ash¥y kY. Al
SRR ) PILE , TETCHRENY) . ORI 5
& (specific pathogen-free, SPF)ah ¥ G + , £t
XofZINERL L KBRS I H A 15 3, Her
WAZTTRIN I H FEEER A A 7 S, A6 S A
J%E G B FT 14 (Corynebacterium kutscheri) . 4 2x
5% 2. i 7 (Pseudomonas  aeruginosa) Fl b | | G
(Salmonella)%5 ™, H B = g Jit 40 1 A F A 33t
TRFEVEEE TR ETE S50 3 e S A Iy T ik
ARl AR EY BT, HET, B bR ) o
PRI S AR HE T TE Ry b 4 B 00 4 BRI
(Staphylococcus aureus) s H#E 4 i (https://www.
ncrm.org.cn/Web/Material/Components?autolD=
21261&pagelndex=1), FHHT AL [5G M F A
R = A7 A5 BT A T B

J% [ 4% #F 7 (Corynebacterium kutscheri) &
WT 1925 4R P, SRR AFAE T3 i
P SRk s M E miEwN, Hilws AsE
P BT AR I R AR AR, P BE AR S 1 3
K. WEEII AL SCIRERAE 0 AR b S Sy
NRERYIRS . PEIREEM W ] BB ML #E . 1
W, AR AR AR B AR R e, SR/ R
I A e R A B A RAE D), P IR AT T %
YU TR )5 B AR AL 32 B B /N R A L

AR SR, R RIK A, fER
Tl S WS, 728 X el IR B O (R T i A
WHELL) , HJH PR SedE Rt i v ok 2 . I
TEMMER AR TR, o B AR 5 25 2 i e BP0,

LR FRRHIE R, R AT R AR 98 5 =y 3
G SN I X E AR s AR, S LR B
Prif R A . BRI, 78 S0 2l Py (gt e il
J2E: ERR AT BT P I RN 42 ) A5 0 o o Al 4t fI
PA It (Pseudomonas aeruginosa)fx 5 H1 Migula
T 1900 A&, 3R —Fh 2 E I 25 10 S5 1R 3
TR, RERE SR A I REMIR T MR Z R 2tk
S PRI, AL G PERH ZEVE M | B2 4
b IEAE . B . B . WLIURE BRI ATLAH
DR 4 S 1510 ] g {2 P D 7 A W BRRAS RO
HEAGENYE, AT DLFE AR A s At b i % 5 1)
IREE P AEIE U Rl A W B TR AN {3
T HXP G R AR BT ), el B A R Y
i 250 S 2 3G, IS TR T EREEN
Hb, SRR R T R TR R ) R B, R
SR BRI A (N TE XU A . WFIHLAE 1 55 )
XSG T A R T S i BB TR R e 1Y) YV TE R
U5 HAR KR ZES W EUE A B R BUEIR , 38
BRI R B RIS (Y e R G052 2
oy A7 B HAh AR TR s, RS AT R
FECRAE R | WUAE L AT AR S )
Wb, JE FCE AT TR A 2 M1 PR T A T A A
RGN, ™ 0 S0 B ) i BRSNS g
Ba i al SR 32 B IR AN BE S | & )
YRRy . ARRE S A g ], 4 Pl B
TESL 0 o FE v S BB AR . W e 55 ™ T
KAE, HET TSR 25 R i e A,

J2E: RO AT 1 R A 10 P O T 28 80 hy 5 3 sl ) £kt
JoR W e P B SO L, R R L b A )
RIERIX R T4 S g sh W nyfd i o i, B
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AP B 7 Fo i Xof o 4 D B A S0, SR BOA
R T BT AR e, A2 D Gl A ke
KSR T A, FENTAR AL ARG 1A 2R A
ZERMEYI T, KA B T 0 DR S 3 A AR )
LA, R A S A UR R4 T4 BEA T PR

ABIFTEE R IX 2 B I R A T e S
L RFAE 3BT, LASY D S 36 sl 00 9 D A e s
PREGHEST, SR s lsbs HE A Bk, LA
L 25 Bl o A A o e 11 B B BT URURI S 4

1 #HRE5r=E

1.1 #&H

SPF £ S35 /N BUIRI 35 T 5 R 24 5250 3l )
Hut, EIFRIAEIA AL/ E A R oK, R IR E
Aedeimkl . WFRIAEE . BRA& LAY, &
FEIEE, IREEREHILE 22-25 °C., FiA etk
WSS S R 3R R 25 T A SR8,
Yy it 53 Pl S 3 B W) R RN S B D1 S
(IACUC XZG-22002).

A5 S it 5 Ay ] A AR B R 2 S
K s se i =2 BSL-2 S22 O RS )
AL ), SEIE ORI e R A S
B MR BN A& SE, RS = EA R
T T AT R % A A AT ) TR AR 1 R AT T A
2, IRZRTEWLE—RERE, FH =K
s S I A A T AR A o
1.2 EFEMEERF . U

LB W, Oxoid A w]; MiBihs, Jbatflidrte
RIBAR AR PBS %W, Jbat Ea & s AWK
FHBRAT; HEEIR ANC VITEK2 i#7/VITEK2 #:
2RI TR S L 22 [RBRRFF IR 4 R
2 R 2 TR 2 TR R 2 G I 2 A 2 i
R, HEHELIRIZW T AT FRA ] NaClilHl,

24 4 A Ak 2250 A R F

/NEL S B VR .OHL, Eppendorf A H; &
BV RO ML, Thermo 28 F] ; Tl T B 1 B%
BAARE TR SAl bR A, il —E R
AR ABR A F] YL, JER ARG IR
IR E A BRA A ek &, HMIARA
Al IRG RS E R, SuNE AR A BR A A
VITEK2 Compact 4= ¥ 4 H ) 5> Hr A%,
Biomerieux A r]; SfEIRFER, FiEHFEL
WA AMRAF; PCRYIEIL, Bio-Rad 24 F],
1.3 EHRPBERESEUER

R RO B SO A2 W58 57 Su S SIIBESE
BUNREMNEY RGN, BT 2N
PBS W, BREERR RS R A AT LB [ ks
FRHE L, BT 37 CCEiRM T R SE 24 ho USSR
HARKEOL, PRECEE LA IS AT LB [EiAks
Febk balifk, 37 CEFRAR, PR TVE T
s Y, JEUER Y g I . T AR 2
TRITE 4 °CHI-80 °C & A 20% HIM I ARAEE
1.4 WAENFEEE WIIFERSE R
& ZrZa s

PRER A FE S i 20 LB AR 77 3
b, BCET 37 cClHIREE SR, FER AT
Hi3% 8-16 h Ji , FEAEW) LA HE P TG TR 2 Bk
BT & T R AR B K h i & B . R
] VITEK2 Compact 4= %)4 B sh o #r Lk
A7 AR 5 2 SOt SR FH 28 X R R A 1
ER(21348), PHYEANE 258+ (22226), BHM:4N
PR E R (21241), FAMEAN R 251801 (418985), FF
PR Vitek2 RG0S A 58 R A2 R B 45 i
1A % e A AR 2R 20 i
1.5 DNA RY{REX. PCR # EMRZELE
v il

DNA (42 BRI PCR 12 2% Su ZUSI R
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1, 4059 27F (5'-AGAGTTTGAT
CCGGCTCAG-3")F1 1492R (5'-CCTTACCTTGT
TACGACTT-3")% I8 ¥k 16S rRNA J& K ¢ 51 47
PCR §#"1 PCR Wi & 2 (50 pL): 2xPremix
Taq Mixture 25 pL, . TE54(10 pmol/L)
& 2.5 ul, AR 2 uL, ddH,O 18 pL. PCR Jz
W42 94 °C 5 min; 94 °C 1 min, 56 °C 1 min,
72 °C 1.5 min, 30 PME¥F; 72 °C 10 min, A
W fh b st 38 3 2 5T o0 A BRS | 5
%, {#F EzBioCloud BLAST (www.ezbiocloud.
net/identify)2%5¢ 5L 7 51 HLXT

7£ EzBioCloud Fll GenBank %{#i /% iH F %
FHXAE K FH 168 rDNA ¥4, 3 F MEGA 1102
BAF XS o R G0 B AL 1 0 S TSR0
B RASR L e KT 2k 5, R HFhas i
30 ] MEGA 1102V 4 il KE 23 Br
1 000 iz k1T .
1.6 EEHMFF5SH

BRI AR B R A 4 1 0 R 2 e el TR I AR
IR A BR A " (BGDZE . Gt TE Bl
500 bp L F 1 Scaffold, H:H N50 F1 Noo #£.&
S KB /N 56 3 S — 8 EL I (NS0 Y LA
50% ,N90 [ LIl 90%) st it ¢ J — 2% Scaffold
¢ Contig WK, FH% IR —E M (average
nucleotide identity, ANI) 43 #f 7 EzBioCloud
(www.ezbiocloud.net/tools/ani) 1 i OrthoANI i
B ER ) LN 4] DNA-DNA 7 52 (digital
DNA-DNA hybridization, dDDH){#if i+ GGDC X
4 3.0 1855445 (http:/ggde.dsmz.de/ggde.php) .,
1.7 EFEEFRE

KM RNAmmer 3K {F il rRNA; R A
tRNAscan FETI t(RNA XIS A tRNA 1) 2%
45ty 5 R Infernal #4F 5 Rfam %0408 22 3647 e

X155 sRNA, Il KEGG. COG *I fiill g
B gm S T RE R A, MBS
FL K B0 2 (virulence factor database, VFDB)F
UniProtKB/Swiss-Prot & [1 H) 8858 15 175 )
FER oA,

2 HERE54M

2.1 FEASSEHHE

SEALLEE LA T 147 43 B R A 1l B A - L 2 A
REVE, B a6, Bt TEmis
(B 1A), BRI TR 22 QR E)S, Bik s
FOMHE 2 VR, SRR,
BN B EERHES , 8 R AT AR RHES (B 1B),
FIF 95 S U M A5 43 B AR B K
1.29 pm. BERUHR SRR 5 TR 20 B R AE LB A
BRI EE E T EAPIREUREAR, WS, &
A (A 1C), B T 22 QY B3
R R 2 [CBAVERR , TR PIsmEtE, HES 4
SRS HLECANKIIN R WIS ZE (B 1D), FIH
TV AR IS5 BRI F 3 B 1.80 um,
2.2 AIRALAFE

FIH VITEK2 Compact 3 E¥14 B sh5#r
AHEAT A BEAE ARG . S5 R, SR Gk
FFB 7 B RRBE 20 D-H#I A0S . D-22 280 . D213l
WL RERE . D-HEREEA D-1ALEESE  MRAGES .
PR BAYE SN, (HANRE/M#R D-AHE, JFH.
o- HEE BT I BAME . HARZE SR O A 5 ZK il
YRR TG, g5 NMDCX0001774.
S L) 3 A SR TR 43 2 R B 40 A% D~ 28 W R
D- T & MESE, IREMFE AR, (HASRE /R
Wi, D-Z 20 . DI MR D-ILAUEESE . HLAR
SR OB EEZ AR O, HS R
NMDCX0001775.
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1 SRUEREFENEFBRERERSENE A HOERBTREEEES; B: SELUE KRBT
B IOIIE S FFE(2 000%); C: BELE SR M TR TE A D2 BERUR S4B I R O E SRR E (2 000%)
Figure 1 Morphological observation of suspected Corynebacterium kutscheri and Pseudomonas aeruginosa.
A: Colony morphology of suspected Corynebacterium kutscheri. B: Microscopic morphological characteristics of

suspected Corynebacterium kutscheri. C: Colony morphology of suspected Pseudomonas aeruginosa. D:
Microscopic morphological characteristics of suspected Pseudomonas aeruginosa.

2.3 AHLRESR 2.4 BERERFITH
R R, B FOPRAT I 20 B bR Xt Xt BE DL FRARAT TR 20 B AR 16S rRNA 2

DRMEPERR . R AR R LY, AT BRI TIN5 3800 B Bl 1408 bp,
KER AFRMTHERE 2MAERYH BZF I E GenBank (55355 : PP762195),
B 1) BERDHSHE A E BT R PEk/  FF7E EzBioCloud BLAST (www.ezbiocloud.net/
TR YERR AR MR KW 25, Xk AufbuE . BTN identify)?%EfT BLAST Fexf, FEXTESREIR, %
R A AR R4S 9 P A RAUR(FE 2), R 16S rRNA H:[H ¥ 41 5 Corynebacterium
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x1 RUERBHESBRABXNER
Table 1 Results of drug sensitivity test of suspected Corynebacterium kutscheri
Antimicrobic MIC Standard Result
S I R
Oxacillin >4 <0.25 >0.5 R
Quinupristin/Dalfopristin <0.25 <1 2 >4 S
Gentamicin <0.5 <4 8 >16 S
Ciprofloxacin <0.5 <1 2 >4 S
Levofloxacin <0.12 <2 4 >8 S
Erythromycin <0.25 <0.5 1-4 >8 S
Clindamycin <0.25 <0.5 1-4 >8 S
Linezolid <0.5 <2 S
Vancomycin <0.5 <4 8-16 >32 S
Tetracycline <1 <4 8 >16 S
Tigecycline <0.12 <0.5 S
Nitrofurantoin 128 <32 64 >128 R
Moxifloxacin <0.25 <2 >8 S
Rifampicin <0.5 <1 >4 S
Benzylpenicillin >0.5 <0.125 >0.25 R
S: Sensitivity; I: Intermediary; R: Resistance; MIC: Minimum inhibitory concentration. The same below.
*x2 RUEFRBEEENGERELLER
Table 2 Results of drug sensitivity test of suspected Pseudomonas aeruginosa
Antimicrobic MIC Standard Result
Sensitivity (S)  Intermediary (I) Resistance (R)
Ticarcillin/Clavulanic acid >128 <16 32-64 >128 R
Piperacillin/Tazobactam 32 <16 32-64 >128 S
Ceftazidime 8 <8 16 >32 S
Cefepime 8 <8 16 >32 S
Imipenem 2 <4 8 >16 S
Meropenem 4 <4 8 >16 S
Tobramycin <1 <4 8 >16 S
Ciprofloxacin 0.5 <l 2 >4 S
Levofloxacin 2 <2 4 >8 S
Tigecycline >8 <2 4 >8 R
Amikacin <2 <16 32 >64 S

kutscheri DSM 207557 HA5 /& B[R M , AR
4 99.93%. KhJ5, Syl EERFIRMEE R R 16S
RNA R FHiETT RGE R T 2=, w4
R $5e FALL SR VE X BB 2 PR AT T 0 g ik S
MBI IHAT RGE R T o, AR & bk

ZHMARGEM LR, HRAGZLEWNE 2A
Jin, Belsr bk SRR C. kutscheri DSM
207557 R —1403, IF H AZ BRI 93%.
16S IRNA JEH Y RGL B 2R 45 R, BERUE
FCHE AT I 0 & bk 540 Al C. kutscheri DSM
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20755 HA BRI EE KR

Xof AL R 2 B R MO TR 0 S AR Y 16S rRNA
TN EATINT, ARAS 0 B BEh 1 404 bp,
BHZ L 75113258 2 GenBank (3% 5 PP762185),
JH7£ EzBioCloud BLAST (www.ezbiocloud.net/
identify)?h £ 4T BLAST HXT . %45 51 B,
ZH R 16S tRNA JE[HF515 Pseudomonas
aeruginosa JCM 59627 FLA = B[Rl s 14 , AH AL
H 99.64%. Rl , 16 HCR P R Y 16S rRNA
BEF AT RE LB Fi ! w4, R
Tt KABL SR 925 Xt B ) A4 2t A1 BB T A o8 bk B M
B AT RE R T A0, DAR T 45 1R PR
ZEMPMRGEEM KR, HRGELFWWE 2B
fiiows, BEL T Bk 5B URD P. aeruginosa JCM
5962" BA—1r %, HAZBBIREN 93%.
16S rRNA B R G LB F 45 MKW, BE
] 2o A5 B B TR 4 15 bk SRR . aeruginosa
JCM 5962" HAA W IR RS C R .
25 EERFEANF

K AN AR I R By A7 BR A /] BGL A &
V-5 XF 2 AREAR PEAT A JE AL T, 00 £
A PSS AT A A IR 2 PR TR 4 5L K
FHHEAZ 2 GenBank (BE DL Fo A #1140 5
¥k GenBank % 5% 5 24 JBHOLU000000000; %E
Bl 4 2 B 56 PG 0 B Bk GenBank % 5% 5
JBHUPQO000000000) . H:r, %L FCAR AT I
STEMRRY GHC TN 46.48%, SR EAK
2 380 722 bp, 1MiBEzFN C. kutscheri DSM
20755 ) G+C FHREBIME N 46.5%, B
MK B 2371 434 bp'®, SR Hi %
BB S SRR GHC RN 66.35%, SR
MK R 6 447 774 bp, FEFh P. aeruginosa
JCM5962" ) G+C & HFIMEN 66.1%, Kt
R 2 A S HE R 6 639 581.8 bpl2®l(3k 3).

FE A G5 B G RRW], BEALE IR AT

] 73 B AR ARG AL e {15 P 1L 1 2 R ) B 1R 2
WAL 1A LAY 5S rRNA JEFH L 1A DTRY
16S rRNA JE[A A 1 ~95 DAY 23S rRNA JEA
HARR AR R 4,

FT RN AN, AR sk S5
AT 4 i R AH s A7 LU o B ol
BEAL 2 FRBR AT I 0 B Ak B alkR C. kutscheri
DSM 20755" BN 4 BEAT FLA, B Z A1 Ay
ANI i} 99.31%, dDDH il 94.2%, ¥&F
[ Fbs 73S LR (435102 95%F1 70%), KW 5k
1bLPE [ FF R 43 B Bk 55 C. kutscheri DSM 207557
AEARLRE 5zt o TRIRE 3 2ok o B D) ] o A1 o L T
I ERR SRR P. aeruginosa JCM 59627 (5L
HPEATHRL, KM Z I ANT{EN 99.41%,
dDDH {H4 95.2%, i T EFARIHESEFAIR,
W BEAL A 2R A B TR 43 Bk S P aeruginosa
JCM 59627 FARMLEE v
2.6 HRELBEFFE

K BEAL 2R FQ AT 11 23 1 AR Ak IR A v T 7%
219 2 201 DMEEN S5 5 COG ol 47
BLASTp X, IHREAITERELG R 2R UK 3A,
RN, 1493 MEEHSER T TR, H4
AL ) 67.83%. Horr, HRBRKZ LN
NEE B S5 Bk . BMEIARSS M S A= 6
(translation, ribosomal structure and biogenesis)J
A 171 A~(11.5%), S H5HAImRIZH 571
W (amino acid transport and metabolism)F#) 3 A
171 4(11.5%) }e 2 5 Hfi iz i A (coenzyme
transport and metabolism) ) 3&E A 135 1~(9%). &
KEGG $¥s FE e, TERIEILIE 3B, BEAUE
FORRATBR 4 B R LA 1 299 IR 2 5 AH AL
HE R, 295 BEEFEUN 59.01%. Kb, 25
4 JRy AL YE K13 (global and overview maps)f)
ERRRZ, 464 4>, 2y hiERE DS
35.7%, 5@ FZEMRIH (amino acid metabolism)
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2 ET 16SrRNA EEFFINRGLZE ST A:HET 16S rRNA K R i e FARSR X0 P [ FT
P CCPM-B-B-019-2402-1 FIAH AL F 1T R 58 & B 20T . Haemophilus massiliensis FF7T 4R, <™
PRFAE R, R BT R AT 1000 NEE M A IS SME, BMEHIRMEA 0.01 MEH, X
T 50%M{E. B: FET 16S rRNA HEDN i i i AL IR XA 2R i M ) CCPM-B-B-013-2402-3 il
AT AT R K F 43, Rugamonas rubra MOM 28/2/79" 4, «“TAUREE bR, 58l By
By T 1000 MEER A G SME, BMEITFRAEA 0.01 MEH, (L4 50%MEH.

Figure 2  Phylogenetic analysis based on 16S rRNA gene sequence. A: Phylogenetic analysis of
Corynebacterium kutscheri CCPM-B-B-019-2402-1 and related model species was performed based on 16S
rRNA gene by maximum likelihood method. Haemophilus massiliensis FF7T is an outgroup. The T
represents the model strain, and the number on the node is based on a percentage lead value of 1 000
replicates, 0.01 substitutions per nucleotide position, only giving value over 50%. B: Phylogenetic analysis of
Pseudomonas aeruginosa CCPM-B-B-013-2402-3 and related model species was performed by maximum
likelihood method based on 16S rRNA gene sequence. Rugamonas rubra MOM 28/2/79T is an outgroup. The

“T represents the model strain, and the number on the node is based on a percentage lead value of 1 000
repeats, 0.01 substitutions per nucleotide position, only giving value over 50%.
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Table 3 Results of gene assembly

Item Strain CCPM-B-B-019-2402-1 Strain CCPM-B-B-013-2402-3
Scaffold Contig Scaffold Contig
Total number (>500 bp) 13 14 61 62
Total length (bp) 2380722 2 380 466 6447774 6447 729
N50 length (bp) 741 049 514 834 351 149 351 149
N90 length (bp) 242911 242 911 106 304 106 304
Max length (bp) 884 723 714 049 663 566 663 566
Min length (bp) 731 731 507 507
Sequence G+C% 46.48 46.48 66.35 66.35

x4 ERATNEREIR

Table 4 Statistical prediction of genomic formation

Sample Name Genotype Number Average length (bp)  Total length (bp) Genomic proportion (%)
Corynebacterium kutscheri  tRNA 53 76.01 4029 0.169 2
CCPM-B-B-019-2402-1 5S rRNA 1 116 116 0.004 8
16S rRNA 1 1521 1521 0.063 8
23S rRNA 1 3083 3083 0.129 4
Pseudomonas aeruginosa ~ sRNA 8 90.75 726 0.030 5
CCPM-B-B-013-2402-3 tRNA 60 78.65 4719 0.073 2
5S rRNA 1 115 115 0.001 7
16S rRNA 1 1524 1524 0.023 6
23S rRNA 1 2 889 2 889 0.044 8
sRNA 576 45.38 26 139 0.405 4

MIEE BT 127 1~(9.8%), Z 5ik/KALE WL
(carbohydrate metabolism)f*) &5 1 123 1~(9.5%).

g T L) ] 2 A1 P L T 3 25 Ak e [R) 4L v il
2301 6 091 I s P41 5 COG Bt g vk
17 BLASTp tbXt, ThREH:BRLE 2R 0L 3C,
GEREIR, 4765 MR T EATE, 2
PRHEA Y 78.23% Hir, HRBECRAZ AT
g5l k. 25231z -5 A (amino
acid transport and metabolism) 3L [ 522 4~
(11.0%), = 5% 53¢ (transcription) i FEE 507 4~
(10.6%) L Je 2 51755 L (signal transduction
mechanisms) ) 3& K 394 1~(8.3%). 4 KEGG %%
P EFE R h R SR 45 SR ULIKT 3D, BB H 411k
AN Sr BRI 3 850 AN IR S 5 A A

W, 20 RIERE 63.2%. Hd, 2545
16 Y8 1813 (global and overview maps)fY 2 [
iz, 4 1192 4, A5F/REN BN
31.0%, Z 5% FEM 1 (amino acid metabolism)
)2 11 5T 359 1M(9.3%) LA & 5 5 2§l (membrane
transport) 19 25 F1 /i1 304 1~(7.9%)
2.7 BAEETMMER

2oyt A FE DA P e P 5 e o0, IR
BEAL R IR AT TR 23 Btk A7 A fagA. fagB.
fagC. fagD SEHEIRAT 1 Ja S A 5 g I - BE A,
XUESE R 5 NCBI #5481 b AR T 14 & AH
IMETE 86.3%-88.1%2 ], #E—2ifiil VFDB
G3HT, R BLEEAL PR COAB T T 0 B AR Y R BT 2 v 48
WA 139 MMEFERMEE TR, S5 RIE 4A
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Figure 3 Genome annotation map. A: Functional annotation map of COG database about Corynebacterium
kutscheri; B: Functional annotation map of KEGG database about Corynebacterium kutscheri; C: Functional
annotation map of COG database about Pseudomonas aeruginosa; D: Functional annotation map of KEGG

database about Pseudomonas aer uginosa.
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Figure 4 Statistical diagram of virulence gene based on the VFDB about Corynebacterium kutscheri (A)

and Pseudomonas aeruginosa (B).
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