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[Abstract] Objective To establish a effective and rapid method by Ethidium Monoazide Bromide(EMA) in
combination with PCR(EMA-PCR) for thedetection of live Pseudomonas aeruginosa. Methods The oprl gene was
used as the target gene for PCR detection of Pseudomonas aeruginosa, and PCR amplification was carried out by
utilizing its pure isolates as the template. Sensitivity, EMA concentration and exposure time were optimized. Results
The sensitivity of PCR detection was 3 X 10° CFU/mL, exposure time was 10 min. when the EMA concentration
was not more than 5 pg/mL, no obvious inhibition to the amplification of DNA derived from viable bacteria was
observed. The PCR amplification of DNA derived from 3X10° CFU/mL dead cells could be inhibited effectively by

EMA at the final concentration of 1 pg/mL. The results demonstrated the establised method could detect 1% live

bacteria from a mixed bacterial population. Conclusion

EMA-PCR can detect live bacteria of Pseudomonas

aeruginosa effectively and avoid false positive result of the PCR detection.
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Fig 1 The detection limit of PCR for Pseudomonas aeruginosa
M: DL 1 000 DNA marker; 1-7. 3 X 10, 3 X 10%, 3 X 107,
3X10%,3X10°,3X10*,3X10° CFU/mL; 8: Negative control
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Fig 2 Effect of EMA concentration on the detection of live(A) and
dead(B) Pseudomonas aeruginosa
M: DL 1 000 DNA marker; 1: Negative control; 2-8 in fig A
EMA 80,40,20,10,5,1,0 pg/mL; 2-8 in fig B EMA 50,10,5,1,
0.5,0.1,0 pg/mL

2.4 RgoEmERKER

WUl 3 10° CFU/ml A4 4 2 {5 2R 14 1%
PR AR A LU E 1 pg/mL () EMA, 43 B BE G 0
1.5.10.15 F1 20 min AL )5 B BEY 34 1 158 bp H
AR (B 3A) . MBSy 32X 10° CFU/mL (1) 4 4%
15 BRI TR AE Ak W[ A b B S L PCR 9 38, 8 O IR
555 min DL ETRY 7Y (K 3B) . 4R BV WK

TOIMALWEZ A 1 pg/mL ) EMALBEEIRSS 5 min
PLE Al sg il 3X10° CFU/mL JE40 i DNA 3~
W o AR T PR RO AL BR IR ] O 10 min, fRIEZ R
EMA 280670 . A2 PCR 744 45

M 1 2 3 4 5 6 7

(bp)

200
GIOD

B3 A[Ek Ak 22 B 1) X 46 4% 1R 28 B E B (A #0158 & (B) EMA-
PCR [ R 9 % M
Fig 3 Effect of different light processing time on the result of the

EMA-PCR detection of live(A) and dead (B) Pseudomonas
aeruginosa
M: DL 1 000 DNA marker;1-6: 0,1,5,10,15 and 20 min; 7

Negative control
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Fig4 The EMA-PCR detection of the mixed bacterial communities
with live and dead Pseudomonas aeruginosa
M: DL 1 000 DNA marker; 1-7: The proportion of live
bacterial in the mixed bacterial communities 100%, 50%, 20% ,

10%,5%.,2%,1% 3 8: Negative control
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