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Abstract: Based on nitrocellulose membrane, we optimized the blocking condition, the volume and con-
centration of coating antibody. Then, an improved Double Antibody Sandwich Dot Enzyme Linked Im-
munosorbent Assay (DAS-Dot-ELISA) for Acidovorax avenae subsp. citrulli, the casual agent of bacterial
fruit blotch of watermelon, was established. Use adding Disodium Ethylenediamine Tetraacetic Acid
(EDTA) in nonfat dry milk treated with high temperature as blocking solution can effectively lower the
background. Shaking gently can enhance hybridization and reduce the nonspecific binding. This improved
DAS-Dot-ELISA assay detected Acidovorax avenae subsp. citrulli as low as 1.9 x 10° CFU/mL quickly
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and economically. On the detection of two batches seed sample, the germ-carrying rate with improved
DAS-Dot-ELISA was 8.0%, 6.0% which was completely coincident with microwell plate ELISA. On the
result of each seed, this improved method was coincided with microwell plate ELISA in 99%, showed a sat-

isfactory prospect and provided a new rapid assay for the detection of Acidovorax avenae subsp. citrulli.
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Fig. 1 Schematic diagram of array design

T A B RARAL, Sl PR ok BT s R B R 0.3 pL, BEEEVREE(40-2.5 mg/L)mikf, 2 ANE L Br Sk mife &t
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Note: A: Schematic diagram of blocking condition and concentration of coating antibody optimized experiment. Spotting with gradient con-
centration (40—2.5) mg/L of 0.3 pL/dot, two repeats; B: Schematic diagram of the volume and react condition optimized experiment; C:

Schematic diagram in practical experiments.
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Fig. 2 Optimization of blocking condition

A 5%Z 65°C /K 10 min fBLIR W54 (7% Smmol/L EDTA)dH
5 B: S%BLAEWiA3 £F P, C: PBST 1.

Note: A: Blocking with 5% nonfat dry milk solution added to
Smmol/L EDTA , which was pretreated ten minutes under water
bath at 65°C; B: Blocking with 5% nonfat dry milk solution; C:
Blocking with 0.01 mol/L PBS added to 0.05% tween-20.
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Fig. 3 Detection results of different concentration to serial
dilution of Aac

T A 5 107 CFU/mL BB RN ; B: 5 10° CFU/mL W&
L.

Note: A: React with 10’ CFU/mL suspension; B: React with
10° CFU/mL suspension.
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Fig. 4 Comparison of detectability in different dot volume
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Fig. 5 Influence of reaction condition to detection signal
and background

E: A: 25°C., 80 r/min k% 4438; B: 25°C #f1EA4432 1 h; C: 37°C
k2228 1 h

Note: A: Membrane hybridized under 80 r/min shaking at 25°C; B:
Membrane hybridized static at 25°C; C: Hybridized at 37°C.

2.5 M REERIE

MK DAS-Dot-ELISA 2 K 74 JTC 21 1 M SR Bt
95 T R U IR 1.9 x 10° CFU/mL(# 6), [R) A LA 7 43
PCR 75X AH R B B AT 9384, X Ee 9 b O 2 i R
B o P 7 R ELEE PCR 3206 [v) 2 T 98 A4 ARG BR Ay
1.9 x 10° CFU/mL, 58K DAS-Dot-ELISA —%{,
Wi B IZ Bl B VR RN R 0% 5 42 PCR % T

1.9 x 107 1.9 x10° 1.9 x10°
® 8 © @ § 0|96 6 0 ¢ 8[c° ¢ 0o & o
7 )

0 0 09 C9O % e o o0 2 >80 9

1.9 x 10* 1.9 x 10° 1.9 x 10? 1.9 x 10!

El 6 DAS-Dot-ELISA *f 75 NSRBI & R 8 &
Fig. 6 Sensibility of DAS-Dot-ELISA to Acidovorax avenae
subsp. citrulli
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7 B PCR X INR B & A% R

Fig. 7 Agarose gel electrophoresis of Direct-PCR to Aac
¥ M: 100 bp Ladder marker; P: FHAEXFIE; 1-8: 10%, 107, 10°,
10°, 10*, 10°, 10>, 10' CFU/mL B ¥#; N: BidExtHE.

Note: M: 100 bp Ladder marker; P: Positive control; 1-8: 108, 107,
10%, 10°, 10%, 10%, 10%, 10" CFU/mL of Aac; N: Negative control.
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DIT LR ELISA 35 &K R DAS-Dot-ELISA %
(B 8) X6 P L P JTUR 7 A ol B4 7 1 3R A 4G 00 45 5% 2
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Table 1 Detection results of two batches seed sample using two methods

P4 )NFRF#E 4 Seed sample of watermelon

W bl b
GRUIDRES 1 4t 945 24t
Test method
+ kL + /0 ~/Ki iR + /kL + /hL — /KL GRS
LR ELISA 4 2 44 8.0% 3 0 47 6.0%
Microwell plate
DAS-Dot-ELISA 4 1 45 8.0% 3 0 47 6.0%

TR ) 4 2

Measuring goodness of fit

98.0% (49/50)

100.0% (50/50)

o BHMESE R, LI ELISA % OD.os > 0.200, Dot-ELISA ¥: [ @ (0B & ; *: SERI4E R, MFLA ELISA ¥ 0.100 < ODys < 0.200,
Dot-ELISA BT & Ak 55, PIIRMEDE; o BFLA ELISA K075 3 A SERI4S 5, 5 b5 sk it — 2 S, S T2 2475 LA BA Mk 2 e

AR SO

Note: *: When OD,gs of microwell plate ELISA exceed 0.200 or the membrane of Dot-ELISA show obvious color, the results can be judged
positive; % When OD,gs is greater than 0.100 and lower than 0.200, the result is doubtful. As the membrane of Dot-ELISA shows undistin-
guishable by naked eye, the result is dubious; : The germ-carrying ratio should be calculated with positive seeds divided sum total seeds.

3 17 35

w Q8 @
© 0 0 0 0 0/0 @90 © ¢ oo O®@ 0 ® 0 o
37 43 51
2 9,0 0 0 0/% 2 00 0 9|/®® 00 0 o

® 060 deoo0|[?0 060 0o
72 89 N
® 000 0080 0 0 0 0f-

8 DAS-Dot-ELISA JE& H B E 4 R

Fig. 8 Germ carrying seeds detected with DAS-Dot-ELISA
TE:3,35,37,43, 51,72, 89 SR F A I 45 RS Wi T HE, HIh BHE;
17 57 AR, HEEMSHER; N FIHELTR.

Note: No. 3, 35, 37, 43, 51, 72, 89 showed clear positive results;
No. 17 showed a weak and doubtful result; N: negative.
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R 25 S — 30 X Bk A T, AR B RS 2 g
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ELISA J7ik, PRHAS I v TSR B 18, e 28 S0 %
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Tofs BE Vi FE HUAAR SRR, 25 R T B, BoR RAT
2 T RE M, SRS SR, 38 K R AT,
i ATy SRS R S e e R B L X L AL AR
ELISA. H#% PCR 54 25K 2), AT IEFEARRT i
PRI AR, A 255 40 e S ) S, X s o
(1) AU 5 FLHE PCROEAE Y o 7EXS Bl 71 B e i
Wi, Ak DU A i B iR 145 2] 5L AR ELISA
RIEARW) A PRI ZE T LS 0E, 8 i 3G g
RPUA SRRV B, IE KA S B ], o] ik — 25 4
K. DAS-Dot-ELISA ik ARG 53 #0 (25 R 45
H)o A, ARKIREA 20 H A PCR AR H LA
R (1) REARG SR B2, il 25 R AR e,
ELH2 PCR 514 . Taq B 0)TE 5 32 Fh - W53 4 il
T B B 25 5 . (2) B Dot-ELISA i, LKA
DR i B A, T A R s BH PR S R 1 2R
(3) Dot-ELISA Ha il LA A, Xof 5 H AN 1 it i
i, BAEf S, 580 B fbae, i) 232
TAES,, FHF PR — 28 X o B ) bRk 4G
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Table 2 Performance evaluation of three detection methods

WIRES iy REE EEEa A AR T P
Method Time (h) Sensitivity (CFU/mL) Specificity Expenditure Applicability
(BliEnss 2 10° Middle Middle General Lab
Microwell plate
Eﬁ -PCR 3.5 10° High High General Lab
Direct-PCR
DAS-Dot-ELISA 3 10° Middle Low Grass roots workstation
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PR, Bl a0 R B, F 3t Bk i) S LA ) 4
Ve Z, LMt s, MDA B 4 RS

5

(1]
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(4]
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