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[Abstract] Objective To investigate the genetic phenotypes of Pseudomonas aeruginosa isolates from naval divers, so as
to obtain the epidemic character of Pseudomonas aeruginosa isolates in different naval divers. Methods A total of 64
Pseudomonas aeruginosa strains {rom naval divers were sequenced by multilocus sequence typing ( MLST) using 7 house-
keeping genes: acsA, aroE ., guaA, mutL, nuoD, ppsA and trpE. The sequencing results were analyzed based on Pseudomonas
aeruginosa international MLST database to obtain the allelic profiles and sequence types (STs). MLST data were analyzed by
Bionumerics 4. 0 (http://pubmlst. org/mlstanalyse) using LIAN, SplitsTree and eBURST. Results Data from MLST revealed
a high diversity among the strains. Out of the 64 strains, 53 strains could be assigned to 19 STs and 11 could not be assigned.
ST274 and ST260 were the dominant strains, with ST274 accounting for 18. 75% (12/64) and ST260 accounting for 15. 62%
(10/64). Conclusion Pseudomonas aeruginosa strains in naval divers have high diversity and preponderant genotypes. MLST
is of great significance for Pseudomonas aeruginosa genomic study and epidemiology surveillance.
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1.1 W& B &5 % M B AR E B AR PAOL
(ATCC15692) , g A 35 [F H bR A 9 o P, 4

SRR AT 4 B B 64 k. 2 EEOR A b D K AR A
S G VI K A B G SR S B AR AR
11,2 EZRA 405 N 2 423055 &\ PCR ik
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LB 3775 4 G AR BRI T8 43 15 FH & Tk e 1% 77 35 P 4
Jie TR 2 T R 3R BE 3 W A RN 5 A A, oA
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VTR AR RS ABRAA .
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FE B9 8 72 73, 64 BRANPE i AR SL 0 = 568 8 8 i
1.3 4AGMBERE STHFEARGE LR FH T
BB A B AL B F S SCHR Y TR R A A
W7 MMESFEE acsA . aroE . guaA .mutL .nuoD ., p p-
SA N trpE VERARR ST SR S A5 P 2
P20 DNA 422 R & AR SR E 21T, Bbr A
Bt DNA JFF1 9 58 F F 51 9% 112 % Pseudomonas
aeruginosa MLST Muli{s B, 5% H& M ZF6 L4 T
AP TRBEARRS A RAFER, PCR YR 50
pl BN AR ZR L2548 95°C 5 ming 95°C 30 s,
56°C 30 s,72°C 90 5,35 MMEH; 68°C 10 min, ¥ 147"
P12 DNA e f ik S8 5 e % i A T AR TR oA
Ji 55 A BR 2 w100, 0 45 2R 22 DNAMAN 7 9f
$. 3547 BLAST X3k, 750 @ v iE 6 J5 0 808
HEAT ST $dlaordr, BbRsEHEEE LI WE B WE 1,

£ 1 MLST & B39

Tab 1 Primers used for MLST
LfocusAand Primers sequence (5'-3") Size (bp)
unction Forward Reverse
acsA Aplitication ACCTGGTGTACGCCTCGCTGAC GACATAGATGCCCTGCCCCTTGAT 842
Sequencing GCCACACCTACATCGTCTAT AGGTTGCCGAGGTTGTCCAC 390
aroE Aplitication TGGGGCTATGACTGGAAACC TAACCCGGTTTTGTGATTCCTACA 825
Sequencing ATGTCACCGTGCCGTTCAAG TGAAGGCAGTCGGTTCCTTG 498
guaA Aplitication CGGCCTCGACGTGTGGATGA GAACGCCTGGCTGGTCTTGTGGTA 940
Sequencing AGGTCGGTTCCTCCAAGGTC GACGTTGTGGTGCGACTTGA 373
mutL Aplitication CCAGATCGCCGCCGGTGAGGTG CAGGGTGCCATAGAGGAAGTC 940
Sequencing AGAAGACCGAGTTCGACCAT GGTGCCATAGAGGAAGTCAT 442
nuoD Aplitication ACCGCCACCCGTACTG TCTCGCCCATCTTGACCA 1042
Sequencing ACGGCGAGAACGAGGACTAC TGGCGGTCGGTGAAGGTGAA 366
pPsA Aplitication GGTCGCTCGGTCAAGGTAGTGG GGGTTCTCTTCTTCCGGCTCGTAG 989
Sequencing GGTGACGACGGCAAGCTGTA GTATCGCCTTCGGCACAGGA 370
trpE Aplitication GCGGCCCAGGGTCGTGAG CCCGGCGCTTGTTGATGGTT 811
Sequencing TTCAACTTCGGCGACTTCCA GGTGTCCATGTTGCCGTTCC 443

1.4 4RLABRERH ST B E2H Y 1 64 PR
R ME 7 H ST R ZF A E L B =
Pseudomonas aeruginosa MLST Database ( http://

pubmlst. org/ paeruginosa/) # 17 multiple locus query
30T, SRIEHEARAF Y ST 48 B85 B B 1% E Pub

MLST Data Analysis Chitp:// pubmlist. org/mlstanal-
yse) #EFT LIAN, SplitsTree F1 eBURST 43 #7 .,
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Fig 1 Bioinformatics analysis of seqence types of Pseudomonas aeruginosa isolates in naval divers

A: DNA electrophoresis verification of acsA, aroE, guaA, mutL , nuoD, ppsA and tr pE PCR products; B: eBURST analysis; C: SplitsTree a-

nalysis. The numbers in C indicate the number of strains

2.2 MABBREEA>BERFEARASER ST 4
LR 64 PR SRR M TE P 53 Bk 2o 19 A
ST #, 11 BRARRE AL, Hrp ST274 85 18. 75 %
(12/64),ST260 K5 15.62% (10/64), 53 ¥R 19
A ST AU 7 A5 5 A e e 2 19 2 quaA 3
B,k 11 A4 HRGE ppsA LacsA mutl Fl trpE 3
AL a0h 9.7.6.6 138D EE aroE Fl nuoD &
P35k 5.4 A, TRl — 3 B6 1A & b S5 7 56 B 1 5L
ENMZ R Z RN 2SS R BN aroE M nuoD
RS R fe > M RAE L EER LR 2,

x2 HEAARERBMEE MLST SBIER
Tab 2 MLST type of wildtype Pseudomonas aeruginosa

ST Allele
acsA  aroE  guaA  mutl.  nuoD  ppsA  trpE
ST-729 5 5 57 13 24 4 3
ST-234 1 5 11 3 4 10 3
ST-671 5 5 57 13 1 74 3
ST-975 23 5 57 13 4 74 3
ST-324 4 11 3 13 1 2 4
ST-58 4 5 16 13 1 2 4
ST-699 7 5 7 3 4 1 7
ST-549 7 5 12 3 4 1 7
ST-268 23 5 70 7 1 12 7
ST-936 23 5 11 7 20 12 7
ST-260 14 5 10 7 4 13 7
ST-264 14 63 10 7 4 13 7
ST-795 23 5 12 30 1 4 10
ST-164 1 5 1 11 4 10 10
ST-54 2 5 12 11 4 4 16
ST-816 5 1 65 13 10 7 23
ST-503 14 5 10 7 4 13 74
ST-63 5 4 21 5 1 6 80
ST-274 23 5 11 7 1 12 7

2.3 AAZABEIEA R R STs ABMAE | K F Aotk
ek Za#r  FESTHT TH LIAN X 53 #R¥F/:
RUG S AR PR M TR STs B 109 S5 A7 Ak P Y 00 47 3% A
PG AT AR R VO 4,36, Vel 1,33, SIu N
0. 3737 A7 15 -3 3848 2 8 M (mean genetic di-
versity) H fE N 0. 64 =+ 0. 08; B AL 25 acsA.
aroE guaA . mutL . nuoD. ppsA F trpE Wi & £
Atk 5 0. 78,0, 21,0. 82,0, 63,0. 61,0, 82 Al
0.59, KN H BUE R/ kP AR S 78 8 1E AH G, il
aroE 5 7 A He H 22 351748 5 B BB o/
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SERTREMRIER 7 A ST bR H K g 4 4> A
FAIE R SE g — ARG s BERE. 45 2R KW 19 4
ST BUn] 5328 6 A2 & seBEREA 4 Al S B S HE OF
JEBL T 43 W LA ST260,ST274 S b 3 ST ALY
PR S TR ILIE 1B,

9 T Aoy BTN AR R & ST B RE AL
Prim’s B¥EX) 19 4 ST BUEHE 17 53 2453k o3 Hr
(split decomposition analysis), 15 2 & /N 4= 5% #
(minimum-spanning tree) , &5 & 2 [6] 4 31 AUE K
RN X G 2 1] AL (B 1C) . 45 R 5 eBURST
R a2
3 i iR
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