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The Establishment and Application of Anti-Pseudomonas
aeruginosa Cell-based Screening Model Targeting to SecA
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(Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100050)

Abstract: The most of secreted proteins are exported by Sec translocase (secretion pathway). SecA ATPase
is one of the most important subunit in the Sec translocase, which is preprotein translocase nanomotor that
undergo membrane insertion and deinsertion to drive preprotein across the bacterial inner membrane, and
SecA is indispensable to bacteria. It should be presumed that the compound which inhibits the activity of
SecA ATPase probably can be used as the candidate of bactericide. A secA gene from Pseudomonas aerugi-
nosa PAO1 was amplified and expressed in Escherichia coli BL21.19 (secA13). It has been shown that the
wild-type SecA of Pseudomonas aeruginosa could fully complement the E. coli amber (sec413) mutant at
the non-permissive temperature. So a cell level screening model targeting on SecA was established based on
the above result. The inhibition of PaSecA ATPase activity was applied to validate the specificity of the
cell-based method. Two positive samples based on both of cell and enzyme activities will be further studied.
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Table 1 The test system of Pseudomonas aeruginosa SecA ATPase activity

Positive control group

Negative control group

Control group Sample screening group

+ + + +
Reaction buffer
20 mmol/L ATP 4 + 4 +
I + ) + _ +
ATPase
+ + + =
ddH,0
= - = +
Microbial fermentation broth
3 g;%%% BL21.19
3.1 42°C TMNRE secA EE X BL21.19 BERIE
*MERA
BL21.19/pET20b BL21.19/pET20b/
PasecA  BL21.19/pET5a/EcsecA ,
100 pug/mL LB
30°C  42°C
BL21.19/pET20b secA
42°C
R 42°C
BL21.19/pET5a/Ecsecd B 1 GRFEMARTE SecA BEX IR E G B
secA ) 30°C  42°C BI21.19 EIE R IFIRE T E KRB EMER
BL21.19/pET20b/PasecA secA Fig. 1 Complementation of SecA Protein between E. coli
42°C 1 and Pseudomonus aeruginosa
’ ( ) 1: BL21.19/pET20b; 2: BL21.19/pET5a/EcsecA; 3~12: BL21.19/
SecA pET20b/PasecA
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Table 2 The cellular level activity and inhibitory rate to PaSecA protein of positive samples

i) . (%) o) N (%)
No. of bacteria Inhibition zone Igl,}lll:;tszrzcﬁz t(;/f No. of bacteria Inhibition zone IZ},FS;Z(:Z;?IE t;f
103AB-04530 11.5 423 106AA-00291 7 413
103AA-04868 7.5 61.6 106AB-00367 16 82.2
103AB-05138 7.5 51.1 106AA-01001 12 30.5
103AB-06187 20 39.4 106AB-01001 12 24.1
103AB-09335 13.8 37.8 106AB-01002 12 19.5
103AB-09336 12.5 41 106AA-01059 12 24.8
103AB-09397 7.5 22 106AB-01113 7 29.2
103AB-09790 15 25.7 106AB-01138 7.5 56.8
103FB-09004 14.5 50.2 106AA-01161 7 76.8
103FB-09017 7.5 14.6 106AA-01190 7 27
105BB-00221 7.5 13.3 106AA-01199 7.5 324
105BA-00858 7.5 63.2 106AB-01199 14 46.3
105BA-00860 7.5 10 106AA-02348 12.4 22.2
106AA-00147 7.5 81 106AB-03163 7 61.6
106AB-00288 18 0 106AB-02747 8 74.1
* BL21.19/pET20b/PasecA s 42°C

Note: *: BL21.19/pET20b/PasecA bacteria as a test strain, and the cultivation temperature is 42°C

R3 ZERZEMRERSHBEMSITER

Table 3 Screening results statistics of ester soluble fraction

PAO1 BL21.19/pET5a/EcsecA BL21.19/pET20b/PasecA BL21.19/pET20b
103A-04530 = = - - - - 11.5 10 9 - - -
106A-02747 7.5 - 9 - - — 8 = + - — _

106A-01517(Negative control) - = = = _ — — _ _ _ _ _

- c 4

5

Note: —: No antibacterial activity; +: Lower antibacterial activity

09 » »
4 Wik
» 08
2 07 F SecA ,
N 0O Sample volume 5 pL ce >
2 06 P " : : SecA ATP
B @ Sample volume 10 pL
:E 051 @ Sample volume 15 pL
; 0.4 - , SecA
b
» 03
8
S 02 r , SecA
=
=
= 0.1 [
0 L s SecA
103A-04530 106A-01517 106A-02747
No. of bacteria
SecA

B3 REEGMEGRXEEE LR NH R
Fig. 3 The inhibitory rate of SecA activity of liquid fer-
mentation samples 5 >
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