FHEHAKXFFIR  Acta Universitatis Medicinalis Anhui 2023 Aug;58(8)

- 1261 -

W 2% pg Bt 1) . 2023 — 07 — 13 16:54 .54 W 2% i3k . hitps ://kns. cnki. net/kems2/ detail/34. 1065. R. 20230713. 1435. 006. html

IR PR T b BT R Inc ey JTURE IV 388 155 1
B TR AE e 1k AU

EUTL WS BRDT RN R R RO R A B

BWE BE VR ABAMR Y Inc g, BURL IR JHE R 2025
T FRSAGAFE , B W TS E B XS . o3k Wil IR 43 B8
PERE 15420352 #E47 53 SR AR 48 RS T4 DNA | Bifi J5 3F
TFaSEEAM T, T3S T Bk p420352-strA (1 58 7
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obtaining the optimal irradiation dose and extract concentration, the cells were divided into control group, model
group and Hudi extract group (80 peg/ml), the control group was pseudo-irradiated and the other two groups re-
ceived 6 Gy of ionizing radiation, and the Hudi enteric extract group was pre-treated with drugs 2 h before irradia-
tion. Apoptosis was detected by Annexin V-PI double staining; cell senescence was detected by B-galactosidase
(B-Gal) staining; reactive oxygen species was detected by DCFH-DA fluorescent probe; the corresponding protein
expression of pl6, p21, Catalase (CAT) and Superoxide dismutase (SOD2) was detected by Western blot. Re-
sults  The proliferation of IEC-6 cells was inhibited by radiation doses ranging from 4 Gy to 10 Gy(P <0.001) ;
the concentrations of 40 and 80 pg/ml of Hudi enteric extract increased the survival rate of irradiated IEC-6 cells
(P <0.001), and the apoptosis rate, B-Gal positivity rate and DCFH-DA fluorescence intensity in the Hudi enter-
ic extract group were lower than those in the model group (P <0.05). The protein expressions of CAT and SOD2
in the Hudi extract group were higher than those in the model group (P <0.05), and the protein expressions of
pl6 and p21 were lower than those in the model group (P <0.05). Conclusion = The mechanism of action of Hu-
di enteric capsules that attenuate radiation damage in IEC-6 cells may be related to the inhibition of reactive oxygen
species production, reduction of oxidative stress, and attenuation of cellular senescence and apoptosis.
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A3 4 fis B T B9 BOKE Ine #EALHE IncP-1 2
IncP-14 \Incp}mm%m o QA AT LASRAS B o B 7 v
(4 BORL 42 P AN TS 22 | Hoh AR 22 BOR: 4 A R IH T 3
AR Inc FF, 45 BN TR B BORLAY A2 RO 5T i
BRARTH RIAE . 2050 R A W05 B2 07 %, o
B8 Ine e B0 R JORE R PRAT 11 B 2 250, L R 1% 7Y
Sl FORLZ 18] )AL G R AR B T SRR LA

1 #B5EFEE

1.1 EHRESERE Wk 15420352 70 A A
B BT MR 50 27 Jifi S ik e £ M R A I DR MR
A JEAR R A S 8 R AR AR, AT H
16S rDNA & 47 338 I Jy 0t — 2P R T

1.2 Z580k58  {fi/f] VITEK 2 Compact 4> H 3h4H
TR A RE B 25 S50 BT AR TR PR 15420352 347 24 1
MIC 50, 447 3 [l il R 5 552 56 28 AR P 2 ( Clini-
cal and Laboratory Standards Institute, CLSI)2020 #5
HEH L

1.3 BMIFE RS XER 15420352 7 =40
DU AARAS BORL ) 56 8 51, 1 FH A [ Qiagen 23 )
19 Ultra Clean ® Microbial DNA Isolation kit ( CAT.
12224250 ) 155 & , PRHOG SRR TA 15420352 /9
FEZH DNA . FIEAE 2 15 kb (BRI 10 ~20
kb) ) DNA 3CJ% i id PacBio RSIL I JF{#EAT =A%,
WY, [ A2 400 bp A247 ( FBER/IN 150
~600 bp) BRI ( paired-end ) 3CFE , 1 3d HiSeq
WFAGHEAT AT . FIF Proovread 438 i &
A9 BAAIE PacBio £ A9 Bt , X IE13 HY PacBio Fr B¢
it HGAP v3. 0 (JENZHE 575 100 x ) HEAT Bf4i 4
B AR LSRN 15420352 Y58 8 Y (o 1A
KJRLTH

1.4 RAMNENESEZMEREFAZESNT 5K
R4 P 8 DL, 1 6 i RAST 2.0 (hitps://
rast. nmpdr. org/ ) FJ A5 TN 5T 14 T T35 BEAE ( ppen
reading frame, ORF), Fll | Plasmidfinder 2.1 ( ht-
tps://cge. food. dtu. dk/services/PlasmidFinder/) fff
TE JFORL Y 52 ) - I, AE MR b I Blast (hi-
tps://blast. ncbi. nlm. nih. gov/Blast. cgi) . Conserved
Domains ( hitps : //www. ncbi. nlm. nih. gov/Structure/
cdd/wrpsb. cgi) SFHEAT R HE AU DI REE RS, AL
TEZ B 38 % ResFinder ( hitps://cge. food. dtu. dk/
services/ResFinder/) #1 CARD ( https://card. mc-
master. ca) XJ i 24 3 K HE 17 05 25 |, ISfinder ( https://
www-is. biotoul. fr) , INTEGRALL ( http://integrall.

bio. ua. pt/) Fl The Transposon Registry (https://trans-
poson. Istmed. ac. uk/tn-registry ) XJ 5 k7 f4) 70 P e A
XA EATAE A B, RS R SE USRI HT Ink-
scape 1. 0 22| Uk BE AR 2540 P8 (5] | R e M5 4 L
B RSN A X AL LE R

1.5 FIBRS #HireEERANF G, 52 5ok
p420352-strA JF 3], # 28 £ GenBank, % 5% 5 N
MT074087,

2 FR

2.1 EWMEERAFERNE RFK 15420352 4
16S xDNA #3440 20 1 7 18 A, J5 4 42 55 K 41 DNA
Fe 915 AR 275 B bk KT2440 (5575 . NC
_002947. 4) HEATE AT FR— 2P (average nucleo-
tide identity, ANI) Ho XF 73 #7 (http://www. ezbio-
cloud. net/tools/ani) , — & L 95% 8 hy | & &1 N
[F]— BRI PP A, ANT B HHE45 5K 96. 99% |, Fr 2%
BLE R T o AR B T, AR AR B- TN T e
K A FEISE TS HUAE R 2 XK
R RV REGUAE R, R 1,

F1 15420352 MIC MIELER

bR H Bk 150420352
B- IR

Bk UK TRk R =128/R

W7 P A/ AL £ 1 =128/R

S A0 b g =64/R

kAt i =32/R
HEMmL

R =16/R

B A0 =16/R
ST

R A <2/8

TAIER =16/R

HER =32/R
W 5 I 2%

WRY A =4/R

TEE Y B =8/R
PUIRZE 2

KA 4/8

2.2 Inc,gup BRI MR RS

2.2.1 M FRE pd20352-strA B AN T8 R A
Wik UKL p420352-strA K/ 153.6 kb, ) GC
TN 56.67% AL R 174 ASFFBOEAGHE , WL
K1, AU A TR BORAL 5 A ILk 2 Bk |
R ABEGEI Y BUORL, 53 A 8 22022459 A1 H
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£2 Incgn HBI A MR AT

[— . o MK G+C & JEE DS E)RF 5 repAIm.I,@ A
(bp) (%) KJE (bp) B WP BRI
p420352-strA MT074087 BRI 15420352 153 678 56.67 99 520 174 (100% +96.27% )
pGRTI HM626202 LR M DOT-TIE 133 451 55.81 85 232 145 (100% +100% )
pZDHY414 CP064947 WAE R IE ZDHY414 150 273 56. 81 96 243 171 (100% +96.35% )
pPp1290 CP039372 SE LB 1290 114 265 54.59 109 770 128 (100% +96.35% )
pBYT5-2 CP097491 AR BYT-S 136 400 57.39 122 483 150 (100% +96.01% )

GenBank 1 #: &K 2 () 4 4~ B kL, 15 pGRTI
pZDHY414 pPpl1290 .pBYT5-2, X 5 A Jd ki it &2 il
T (replication ) £ 5 repA, cpry HY R PR IE =95%
HIEE Inc g B TORL AR B RS54 T4
REIH T I Y Inc #F, X8 TH11Y Inc B35 Inc gpy o
pGRT1 76 RAR M DOT-T1E gk & 8, K K%
JETRE Ay i T 7 2 28D 1) TR, A B 9K LA R
Inc o BUBURL IS5 TORL A4S FOREAR AT 23 4y 1 8
XA Z A S B AN IR AE A IX IR A D23 4 A
TEA R B R DAL A

;,l(‘)n\Ju%;ﬂ tf'anlsfe‘r ‘ The msrAB region
Plabm{d m.n]n enance Accessory modules Is5 family IS remnant
lasmid replication Tn7498

Backbone

E1 p420352-strA £FFRE
BNAFRIR GC AW, [N A 43 5178 G Il C RAHXS & &=
G>C G <C; RN GC &&=, N m Ml FRs IR TF s T
Y GC B i Fe MR R R B TR 43 A 5 0, MIES 1 R 38 ) 1 1) €5, 5 4y
S| R B PR J5 1) Ay 1 1) TS T 5 YA ER IR €8 IX Ay R BRI, PR IXC
AN A X

2.2.2 Incyy B RA T REESH  Incgu
R 5 A FORLY 48 X AT E— 2043k 5 s 52 il ke
R A DG 1) DX 8, 243 s e M A G 1) IX B R 4
EREIC, WL 2, 3K 5 AN BTRL > 52% 115 22 X 1) [A]

Pk >80% , WHAM, 33 B8 FTRE 1Y) 1Y) S 1l S 4 1X 4%
AP G g B A ) 5 p B DR BR T ik R E T
repAy, . crri A S — A Z W, YRS Rep_3
FIEE HERIGE T RepA [ repA, Inc ey AU SR Y
TRAT B B A A5 repA,, orn B2 H iterons (52 1]
[X) parAB( B 43 ENX) (dir2 FLA tra FEH (1
BRERIX) , LA KA 8] 45 OB AS R 1 AH O Y 2 T
umuCD .mobD .dnaG %5, Hr ,pBYT5-2 5 H At pg A4~
JERE R BRIX 25 S B K orf1260-t0-0rf390 X J2 Hijh
A BRI K 4.2 kb, %X ISR R 2
Z 4t ( phosphonate transport system, phnCDE ) 3 [H J8&
1 AR Z2 MiF5 2 8 ( LPS export ABC transporter per-
mease , [ptGF ) 5 PR J8E A7, 2 TR A4 A A 22 19 ARG A OC
B, AN pBYTS -2 HEARIXGE K I T mod X iZIX
A R LR %12 85 H (molybdate ABC transporter , mod-
ABE ) B[] 33X SEIE K] 1 2 545 15 32 0GB AY A B )
fit, p420352-strA Fl pZDHY414 fY ) J5 % e o, X
PAS ORI 22 5 HAE T pa20352-strA (14 22 XA AE
—A orf1344-to-0rf990 X,
2.2.3 FASPRIEANR  pGRTL MAMEHA X AL
FE—1~4.7 kb K0 stp XKFI—A~ 1SPa41 , WL 3, srp
DX [ P K BL T Tnd653 (AR AR, Tnd653 24 Tn3 5
JGREG RTINS HE RND 5z 74 A i
#HEH (solvent efflux RND transporter outer membrane
subunit , srpABCS ) FE A | v DU B A7 2 TR B A LI
FAAN 2R R 0 — R ) PR vh B T 32 B
D3, FBAEAKRE Ty DN 3k 48 5 41 T R A
KIHMIEZE I th % 3h o P Of ik AT R, &
oz IR A 5 X — DX ik K AT R
532 (mercuric transcriptional regulator , mer) 3£ A | LA
W 2 2535 85 H (escherichia coli multidrug transport-
er, emrE) LK I, BOR AT 19 srp DX AE$E 5 41
TR 245 1 D7 T 4% TARRAE T I AMZIX S8l 55 A7
AT 1SPpul2 1SPa73 181382 LA K —A~ 1521 F
T 1S BRAREYRA

p420352-strA Fll pZDHY414 /MR A X T8
9 msr X (Bl4) Fl—A>BICH T Tn7498 (KIS) o
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1B 1SPad1

I 1SPsp8

es| L ISPrel ) IS
[ 1SPad 160 fan

B2 Incycun BORLFF 5L LR
S TR R VS G5 1R [ 0 PR e K 9 B 90 527 R K R4 B >90% )

B3 pGRTI srp Xig
i Sk A s R AN R (B 7 A (] 1Y) 25 R Dy g 2

4  p420352-strA F0 pZDHY414 B msr XI5
Wik FR I R IA] AR FAS [F] A FE R Dy BB 4325 5 B A2 43 2 [ R DX (AT BR IR IR > 90% ) 5 Tn5393 ¢ YESETN AF262622

FERX A BRI msr X, R BT A58 HE 1) Tn6346
I3, Tn6346 2 Tn3 FEJGBATTRE E T, i Tn5051 1Y
WU B AR R tnpA (% PR T JE TR ) -enpR (i 15 il
) -res (BELHAV 52) Al TnS01 B9 mer X ZH Y, 12255 JAE
TAEH: res 7 s T WA R4 9 &2 T S, 43 5]
SR IZ DX 38 G i 1) Tn6434 (1) 5" i Fr BEA 37 3 A B
Tn5393c¢ %% & IR A B X IF H |, Tn5393¢ )& Tn3
FIR) BTG - | AL 7 W B 8 22 5 25 L A

strA F strB ., Z X3 A S BT K R B 2R S A
JEL B ( peptide methionine sulfoxide reductase , msrAB)
B, X2 R R T T R -, oA p R shoo i
ISPst3 ISPa60 1 1SPal41 W AEi% X ik & B0,
Tn7498 JEAM 5Tt K& BLHI—A~ Tn5053 W5k
[ PATTHE E T, TnS053 A Tn7 FIGEEHET-, BAMITE
TR B R W17 Hpl e B, LR R X R 0 e T 45
K tniABQR, Tn7498 1 AR FOR-H 2L X FEH orf588
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E 5 p420352-strA F1 pZDHY414 fj Tn7498 X5
ik FORFE AR AR R A FE LA D RE 4328 ; I35 30 43 32 [R5 DX 0 (AT R 1R UL > 90% )

Ei#EY 87 bp &b, I AT 5 bp B IE [ E AR5
(direct repeats, DRs), Tn7498 & & 8l H: 2 % Jo it
Tn5053 H 1 mer X,

3 itig

LB 32 0 AT T A4S b 1 £ R R B v
I HTORLAE (M T TP A AR . ORI S SRR
SRS AR Bt A F i} 24 356 IH) A 15 % o & % o A
FH BT A W St i A R 1 AL % b & 15
TR, AR TR M R OB Y Inc gy UKL Y
AL ABFTEXE S A Inc, g BORLHEAT T 42T 1Y
FEARFE A 22 00T, $E s TR ok A S A i
PR A T 24 RS0 12 118 XU

H R TR B & BRI S M B v A4 4 (48
R AW 2022429 H 1 H) , I Hix 295 £ 5
FENG R FIFREE G 5040 . ARSI 5 A BURA
34K EE SR AN, 1 ok A A R R 1
A B, b TR 1290 43 825 B[] 45
1985 4F43 5 F S B MRS RE AR | 08 st #0122 2 I
PR WIR A T,

TR Inc g BETORLAY M BRI 2H 2773 7, B
RIZUHL T fff 1280 51 JS0RE 0 R 7 4 DL S A1
R F R R AR T WA B, HAp e
pA]nCpGRT,J:%"'EIﬂT 8 MNER BIE M JFF iterons , %
JPHNAE IR R DNA & i bl F 2R, 5 A
P 2D 3 P EZR MR A X srp IXIR msr X
WL Tn7498 , AMNIRAE A X 36 T 53X — 28 iR
G AR, B AR REAL X S SRR A X TE

B LA

Inc, ey BBURL L 28 R —SETH 25 56 5 DL K 2 )
FERTE BT 8 rh A R ARG R B A, FEIX
SEfFOR I ANER A X B2 R BT 2 BB AT
R 25 MR 4 & Ptk 3 AL strAB Fl mer, FE
p420352-strA Fll pZDHY414 4~ ki p, & 30 T TR
TEPEAR = B BE SR msr X, 34 2 B T A2 g 3k
B msrAB , 3 WA 5 X7 20 B8 28 B S A= 2846 b
FETERBAEMN T — S SR8 B e i
SR & B, pGRT1 FhAL 46 BT LAHEHTA AL
IAMHESE FE D] stpABCS | AR 45 AH 5 i 18 5 47 32 ok
(R AR B DOT-TIE i F3RA5 71X 2 A 6 3k
PRl L AT A7 v Wk B2 1) PR W rh A 77, HLTEA BILIS
FE L ZER TR R T emrE 3N, T £ BF
521010 R BTE AN () 485 12 35 TR A 10 TR v R
T ZMAYRIMEILS . 75 pBYTS5-2 B H SR IX
RILT Gmhh %12 1Y mod phn Ipt, AT LA4EFR75
MSEAE BTG - B B2 TR R 3 G Y
P 3 PR R s i R R DA = 1 AR BE R ) R 1)
A7 RE

ZFFER W] Inc g BYJTORELE R 500 187 TP 1 32
(1)) 3z M DA S HAR R it 245 S g 7 L B v g, (i
WL TR AT DA 3 A 45 X S TR AR AT AR DG [, %257
JooRE 287l PR b 43 125 A B N PR v oA
AR ) IR PG B R4S T A

o ik
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Abstract Objective

nine sulfoxide reductase ( MsrAB) of Haemophilus influenzae re-

Can ] Microbiol, 2020, 66(3) . 186 —93.

Genetic characterization and potential transmission risk of

novel Inc gy, plasmids from Pseudomonas species
Li Xinyue'?, Wang Peng”, Chen Fangzhou®, Mu Xiaofei’, Lu Xiuhui’, He Jiaqi®, Zheng Yali’,
Zhou Dongsheng'”, Yin Zhe
('School of Basic Medical Sciences, Anhui Medical University, Hefei 2300323
*State Key Laboratory of Pathogen and Biosecurity, Beijing Institute of Microbiology and Epidemiology,

Academy of Military Medical Sciences, Beijing

omonas, and elucidate its potential transmission risk. Methods

100071)

To analyze the genome structure and genetic characteristics of Inc gy plasmids from Pseud-

The genomic DNA of the clinical isolate 15420352

was extracted after purification and preservation of the strain, and then the whole genome was sequenced, and then
the type of the plasmid was identified. Sequence annotation and comparison of the backbone region and the accesso-
ry modules were performed on all five same type sequenced plasmids, including one plasmid p420352 - strA in this
study and four from GenBank. The plasmids were annotated by RAST, Plasmidfinder, Blast, ResFinder, and ISfind-
er. The ORFs of the plasmid were annotated and drug resistance genes were found. Results  All five plasmids
were classified as new Inc gy type plasmids. The Inc gy backbone genes or gene loci were in all five plasmids,
and they contained an auxiliary replicon besides the primary Inc g replicon. Five Inc ¢py plasmids carried at least
three different accessory modules, including the srp region, the msr region, and a Tn5053 family transposon. Three
resistance genes sirA, sirB, and mer were obtained in these plasmids, which were involved in resistance to two cate-
gories of antibiotics and heavy metals. We also found that these plasmids carried at least one virulence gene msr and
five key transporters srp, emrE, mod, phn,and Ipt, which could improve the environmental adaptability of the
strains. Conclusion  The Inc ¢y plasmids have become the important vector for the accumulation and spread of
some drug resistance genes and virulence genes in Pseudomonas, and have improved the environmental adaptability
of the strain.
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