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Lth, ZRR72 MGEs IZH b D Z & C, HET TOIBPMEEEND ZENBIHND.
oM, BENO ANBAETEBEA~DRAY A7 FTEMIELTZV.



Release of multi-drug resistance plasmid from bacteria under coexistence of
predators

OBien Thi Lan Thanh, Ngo Vy Thao, Shin-Ichi Kitamura, Yumiko Obayashi
and Satoru Suzuki

Center for Marine Environmental Studies, Ehime University, Matsuyama, Japan

Abstract

Extracellular DNA (exDNA) found in many natural aquatic environments may play an
important role in horizontal gene transfer through natural transformation. exDNA is
released from bacteria by many mechanisms. We herein demonstrated the involvement
of marine ciliates and heterotrophic nanoflagellates (HNFs) in the release of multi-drug
resistance transferable plasmid pAQUI from Photobacterium
damselae subsp. damselae strain 04Ya311l. In seawater microcosms containing
04Ya311 and ciliates, the marked increase of extracellular pAQU1 was found at day 3
of incubation, while in microcosms co-culturing 04Ya311 and HNFs, the highest copy
number of extracellular plasmid was observed at day 20. The addition of low
concentration of oxytetracycline (OTC, 10 pg/mL) was not effective to the release of
plasmid. Under grazing pressure of ciliates, no significant loss of plasmid in bacterial
population was observed during the incubation both with and without OTC. While
under presence of HNFs, plasmid was lost after 7 days in the condition with OTC. The
results provide an insight into the effect of prey-predator interactions on horizontal gene
transfer in marine environments that valuable for risk assessment and management of

environmental drug resistance genes.
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O OMEIZI T DMMEEFOSMER LGNNI T LI EEFHNE L,
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Akiba et al., Antimicrob. Agents Chemother., 60: 2972-2980, 2016
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L OFENMIE & LT, B4 Streptococcus mitis, Lactobacillus casei subsp. casei,
Aggregatibacter actinomycetumcomitans (Aa) D 3 EFEZ FWT/A F 7 4 )V AR S
B, BMEBET 2L L Lt SMPREETIINEZRIMT 2T A A7 41
AR ERETE D, MEARKFBEMEI S AT AZRALTEY . EHIZITERNrL D
LEA L=V M AT 220N T 52 & T AT EEEBUBORET A A7
S VTR E S, mutans ORITEMREZBET HZ LR AREL o7, IRAESE L. BHE
NAFTT 4NV DB LR, REMMEEIEMRICLY . S mutans- da HENA AT
ANVBIZBNT, N, T ADOERDBIES NI, IBENA T T AV LABETHAA T 7 4
IV ARROAERBICKE AT b DD, S, mutans-Aa EESNA F T 4 )V AHIZ Aa
(X 0.001 % EMMENRFIETH STz, DEV DI LI, S. mutans -Aa HE /A A
T ANVAHUIZBNT S mutans BT RBEBEZ(LZEZ L TNDL I ENEXOND,
BABEOREHDEWI L > T NS F T 4 VDR FIENEO AL 2 BIET 5 Z &M
T& T, A%, AT T 4 VAR RIEMEDE N & | B FARRERE D IR MEIZ DV
T, T LT <,
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HEREOEE S VERBRRE TOEEGFKEEE

OFF LM - gak I
BRI R A e v 2 —

R

[E= SEAIMEE{EF (Antibiotic Resistance Genes, ARGs) I%. /K¥Anf& (Horizontal
Gene Transfer, HGT) |2 X o CHIBEHEE R T 5, PUAEWENREHRICKT IS &, &
EROMEBERETIOBRIRES 525, ML ARGs BHFRPFUTIEL 54 L TV A HEFRL, & hDOJF
JERUEE & MR 12 [ U ARGs S22 5 Z & 72 BT HGT 23 NBRIFJRIAR & e o Tl = - T
WBZ EERBT S, UL, WKPICIFEET D ARGs 2 ARIAETRE ~MRAT 2 U A7 I ARBT
D, A4 FE T, HOT IXK52E AR/ M CTHFZE S C & 72, MEEDOG AT A MR MRV 225
BEETHIN, ZOLX I RBETOHT IZOWTITHREDOHNID 72\, WEPEBREID ARGs V) A
7 OFHIICIE, BRESFET CTOHCT LREEZ MO LENRD D,

[Br] AR TIXHEME S L OBERBRIE T COHT HELERT L L2 HNET D,
[A:£]  ARGs OG- EICIXMEIEH K D Photobacterium % | S W EIII K EMKZ V-,
A 2 BLACIREE IS D 7201, JRE Lo A THEAK £ 7203 PBS ICHlf 2@ L, 5@, ZAHE
EENEN2CHBLIO3TCT6 HMMKE Lic, ZOHRME L. BERESME N CHE LME
EDMTTANT—AALT 4 TEERNCT, MB §iHiE PBS B O A MR BR Y LML O
SO FCTHCT 24Ti¥ ., T OBEE % Ll U 7=, ARGs &% 1T El - /=% & & transconjugant (T])
1% tetracycline(TC)20 pg/mL Z&de LB M FIZAEFT L-aou=—H%2HEL., tet(M) DIEE
% PCR CTHEFR L7z,

[#R] FEROMELEE LIRT, BHESERKX DR Tk, ARERITERERREICEAS
T7. 4% EARVME S 2 HALT-, BRBEREE T HCT RITE T 5 Z &89 o Tz, BHRBHRET
iEd>r TH 53. 4% 2R L, RIMETT 20 ABMAENEE CHONTHEME L 5> L TH HGT 1%
LoD ENRBENTZ, —FH, ZOFKMETFTd=R TIED=R DK 12 [FBEERENFEN- T, fl
UL G EIX T REEZSD & HOT RRATEME (LT 2 D0 h LivZzwy, ABFZEH 6 HGT 1Z4MNFE
DX DR RBRE L VX, BHGICHKNTAIGAT X O 2 A EE RGO NG
RIEZ VI EEZLNT,

K1 EXBRBELEXRBRETCOELFIRER

=ERE D - R %) D - r (%) d - R (% d—=r %)
- 1. 11E-04 £ 1.63E-05% 1.19E-05 | 1.40E-03=%= 9.76E-04 | 5.90E-05=* 2.50E-05
= 2. 05E-05 (100) (14. 6) (1266. 4) (53.4)

.. 8. 59E-05=* 3.51E7+ 1.94E-07

ARE 4. 09E-05 (100) (0. 4) N-D. N-D.

D@ BERBLHRETFTCHEELZMGHE 4 OUEKRHLSHE

R: BRELMTCHEELEZEE r HURZARE

By aNOwE, FNENDEEREE TO DR % 100% & L2 FEOREE
N.D. : not detected
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