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Table 1. The standard regression line of Bacillus thuringiensis subsp. kurstaki Cry A
protein determined by indirect ELISA

Cry IA conc. Log [Cry IA conc)] OD. at 405 nm
(ng/ml)
500.00 2699 2970
25000 2.398 2405
12500 2.097 1.720
6250 1.796 1176
3125 1495 0772

Equation of regression line y=1875 Log x - 2129, r=0996
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Fig. 1. Indirect ELISA standard curve using the rabbit antiserum to CryIA protein of
Btk HD-1. (Data were fitted by analysis with computer software-Molecular
Devices Vmax kinetic microplate reader).
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Fig. 2. 10% SDS-PAGE (lane 1-3) and immunaoblotting (lane 4,5) of cell extracts from Btk
and Bti with antiserum raised against CrylA protein from Btk HD-1.
lane 1: Protein marker (Bio-Rad).
lane 2,4: Bt. subsp. kurstaki (HD-1),
lane 3,5 Bt. subsp. rsraelensis (IPS 82).
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Table 2. Determination of Cry IA protein content of standard preparation HD-1-5-1980

using indirect ELISA

Rate of OD.at Cry IA protein Original * Average®

dilution 405 nm conc. (ng/mi)* protein (mg/g) protein (mg/g)
80000 2219 2084 1667 1546105
160000 1561 929 1486 (CV=0068)
320000 0995 464 1485 (ai=1546%)

1:Cry [A protein conc. as estimated by y=-2219+ 1875 Log x
2 Original protein (mg/g)= Cry IA protein conc. (ng/ml) X rate of dilution/10
3- Average protein (mg/g)= mean of original protein {mg/g) + SD
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Table 3. Correlation of Btk product potency between labeled and immunoassayed with

ELISA'
Formulations AveragelU/mg - Labeled/ELISA Strain of
( labeled X£SD % correspondence commercial
[U/mg) (CV) formulations

A (32000) 32,206+=2231 994 HD-1
(0.069)

B (28000) 29,466+ 2,657 95.0 EG2371
(0.090)

C (16000) 16,4751+550 971 HD-1
(0.033)

D (16000) 16,765+1,075 954 HD-1
(0.064)

E (16000) 12,634 508 1266 INT-15-313
(0.040)

F (16000) 17,089+ 1,456 936 HD-1
(0.085)

1:asestimated by HD-1-5-1980 standard

ST ~ BRI A A SR T SRS MR TR L N R A M R E (R T E RS AR AR R

Table 4. Comparison of ELISA and bioassays of 6 Btk commercial formulations

Formulations Bioassay * IU/mg ELISA IU/mg Bioassay/ELISA
(labeled IU/mg) X+SD(CV) X+SD(CV) % Correspondence
A (32000) 31,457+ 3,717 32,206+2231 9767
(0118) (0.069)
B (28000) 23,429+ 3,030 29,466+ 2,657 7951
(0129) {0.090)
C (16000) 15,453+779 16,475+ 550 93.80
(0.050) (0.033)
D (16000) 15,180+1,283 16,765+ 1,075 9055
(0.085) (0.064)
E (16000) 12,480 =668 12,6344 508 98.78
{0.053) (0.040)
F (16000} 15,307950 17,089+ 1,456 8957
(0.062) (0.085)

1: Third-instar larvae of Plutelia xylostellawere used for measuring the potency
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ABSTRACT

Tuan, S. J, Hsuan, S. L, and Kao, S. S. 1993. Enzyme-linked immunosor bent
assay for measuring the potency of Bacillus thuringiensis products. Plant
Prot. Bull. 35 70-78. (Biopesticide Department, Taiwan Agricultural Chemi-
cals and Toxic Substances Research Institute, Wufeng, Taichung Hsien,
Taiwan 41301, ROC)

Commercial formulations of Bacillus thuringiensis subsp. kurstaki (Btk) are
the most predominant bacterial insecticides in the global market. Insecticidal ac-
tivity of a fermulation is dependent upon both the quality and quantity of crys-
tal protein present. ELISA, a rapid procedure for detecting and quantifying the
Btk-Cry TA protein was developed in our laboratory. We employed the specific
polyclonal antibody and indirect ELISA to establish the standard curve of Cry
[A protein concentration. A direct correlation between immunoassay and DBM
bicassay of the Btk formulations was also determined under laboratory condi-
tions. This technique took only 45 hrs to complete, and it had a 936-994%
agreement with labeled potency and a 896-988% agreement with DBM bioassay.
[ts high sensitivity, speed of analysis, specificity, and reproducibility, make
ELISA a reliable measuring device for the amount of crystal protein in Btk
production samples, and also for routine check on active ingredient of commer-
cial Btk products for registration.

(Key words: Bacillus thuringiensis, Enzyme-linked immunosorbent assay, Antigen,
Polyclonal antibody, Insecticidal crystal protein, International unit)





