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Abstract: [Objective] To investigate the interaction between plasminogen (Plg), lipoprotein(a)
[Lp(a)] and dihydrolipoamide dehydrogenase (Lpd) on the surface of P. aeruginosa. [Methods]
Recombinant Lpd and its mutants (rLpdK476A, rLpdK477A, rLpdAKKR) were used to explore the
interaction with enzyme-linked immunosorbent assay (ELISA) and affinity chromatography-binding
assay followed by Western blot analysis. [Results] The recombinant rLpd and its mutants were
expressed and purified from Escherichia coli. The results indicated that rLpd could specifically bind
to Lp(a) but not to LDL. The binding capacity of rLpdAKKR to Lp(a) is significantly lower than that
of rLpd. The binding of rLpd to Lp(a) could be significantly inhibited by 1 mmol/L of EACA.
1 000 pg/L of Lp(a) could inhibit the interaction between rLpd and Plg. [Conclusion] Lpd could bind
to Lp(a) and the 476th and 477th lysine residues of Lpd were main binding sites. Lp(a) could

significantly inhibit the binding of Plg to Lpd.
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1 eSS

L1 HEREESFE
P aeruginosa CMCC 10104
pGEX-6p-1

E. coli BL21 LB
(g/L) Trypton 10.0 Yeast extract 5.0 NaCl
5.0 Agar( ) 10.0

1.2 FERFFEE

TC-25/H
ZHJH-1112B Bio Tek 5810R
EPPENDORF
EPPENDORF  DYCP-31DN
DYCP-24D DYY-12
PB-10 pH
TE70X Hoefer

Bio-Rad Fine-dox3

1.3 EHERNAIEE
P aeruginosa CMCC 10104
LB 37°C
LB
37°C 200 r/min ODgpy  0.6-0.8
1
PCR 94 °C

3min 94°C30s 62°C30s 72°C90s 30

72 °C5min PCR (50 uL) 2xUltra-pfu
DNA 2 pL Lpd F
(5 pumol/L) 1 pL.  Lpd (Lpd-K476A Lpd-K477A

DNA PCR MIX 25 L
Plg
IgG-HRP R&D Systems Lp(a)
Apo(a) Biomedical Technologies Inc 1%
(Low-density lipoprotein LDL) BamHIT Notl
Chemicon 6- (6-Aminocaproic 37 °C 35 min
acid EACA) LDL Sigma T4
IgG-HRP pGEX-6p-1-rLpd

Pierce”Glutathione Agarose GST-probe-HRP

Pierce®BCA

Prescission protease ( GST

Thermo
) BL21

®1 5M5I%
Table 1 List of primers

pGEX-6p-1-rLpdK477A

LpdAKKR) R (5 umol/L) 1 uL.  ddH,0O 21 pL.

pGEX-6p-1-rLpdK476A
pGEX-6P-1-rLpdAKKR

Primers Sequence (5'—3") PCR product (bp)
F: CGCGGATCCATGAGCCAGAAATTCGACGTGGT
Lpd R: ATTTGCGGCCGCTCAGCGCTTCTTGCGGTTGGCGAT 1437
Lpd-K476A R: ATTTGCGGCCGCTCAGCGCTTTGCGCGGTTGGCGAT 1437
Lpd-K477A R: ATTTGCGGCCGCTCAGCGTGCCTTGCGGTTGGCGAT 1437
LpdAKKR R: ATTTGCGGCCGCTCAGCGGTTGGCGATGTGGATGGC 1431
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90 min PBS
TBST (200 pL/ )
3 1% BSA-TBST 3
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L R R (Pull down)
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buffer Prescission
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Western blot
1.7 ELISA #&] EACA #i# rLpd 5 Lp(a)&y
ey

Lp(a) (1 000 pg/L)
0.3 0.5 1.0 mmol/L EACA

Apo(a) 1:4 000
IgG-HRP 1:1 000 1.5

1.8 ELISA %0l Lp(a)#il# rLpd 5 Plg IE S
kI8
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100 500 1000 pg/L
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1:1 500
1.5

2SR50
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P aeruginosa CMCC 10104
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PCR
NCBI
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2.2 rLpd. rLpd-K476A . rLpd-K477A X
rLpd AKKR 5 Lp(a). LDL X Plg % &

4 GST
ELISA Lp(a) LDL Plg
( 1) rLpd Lp(a) LDL
( 1A) 476 477
A Plg Lp(a)
Lp(a) 27.6% 51.2%
KKR

68.2% ( 1A)
2.3 rLpd % rLpd AKKR 5 A% Lp(a)&y =
it B

Western blot ( 2) rLpd Lp(a)
rLpdAKKR  Lp(a)
2.2 ELISA
2.4 EACA #il#l rLpd 5§ Lp(a)W4E &
EACA rLpd  Lp(a) ELISA
( 3) EACA rLpd  Lp(a)
EACA 0.3 0.5
1.0 mmol/L rLpd  Lp(a)
26.8% 38.9% 66.4%
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El1 ELISA # rLpd. rLpd-K476A. rLpd-K477A. rLpdAKKR 5 Lp(a). LDL. Plg Bi&4&
Figure 1 Interaction of rLpd, rLpd-K476A, rLpd-K477A and rLpdAKKR with Lp(a), Plg and LDL detected by ELISA
Note: A: ELISA detected the binding of rLpd, rLpd-K476A, rLpd-K477A, rLpdAKKR to Lp(a) and LDL; B: ELISA detected the binding

of rLpd, rLpd-K476A, rLpd-K477A, rLpdAKKR to Plg.
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Figure 2 The binding of rLpd and rLpdAKKR to Lp(a)
detected by Western blot
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Figure 3 EACA inhibits the binding of rLpd to Lp(a)
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Figure 4 Lp(a) inhibits the binding of rLpd to Plg
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