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Fig. 1. SDS-PAGE of Btk preparations by different pre-treatments.
Lane 1-4: Bt prep. WP-C, E, D, A. treated with 0.2% Na CO , pHI12,
Lane 5-8: Bt prep. WP-C, E, D, A. boiled in sample buffer.
Lane 9,10: Bt prep. WP-B and its standard sonicated by sonicator,
Lane 11-14: Bt prep. WP-C, E, D, A. treated with 2M NaCl - 10mM EDTA.

12 3 4 5 6 7 8 9 10 11 12 13
|

& <« 205 (kDa)

WA= 116
Rl * ¥ 4

il -— 66

i -— 45

B - MfEsx ST ARG &L 0L 2M NaCl ~ 10mM EDTA R % R 27 o T8 1 e vk B 3
Fig. 2. SDS-PAGE of Bik preparations pre-treated with 2M NaCl, 10mM EDTA.
Lane 1-12 contain twelve different wettable powders:
Lane 1: WP-A standard,
2: WP-A,
3: WP-A technical conc,,
4: WP-C standard,
5:WP-C,
6: WP-F standard,
TWP-F,
8: WP-B standard,
9:WP-B,
10: WP-E,
11: WP-D,
12: WP-D standard.

Lane 13: Protein markers.
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Fig. 3. Quantification of Cry IA protein in Btk preparations by SDS-PAGE assay.

Lane 1-4: Cry IA 1 to 4 pg loaded in each lane.
Lane 5-7: HD-1-S-1980 8, 6, and 4 z loaded respectively.
Lane 8-10: Bt product WP-C 6, 4, and 2 xl loaded respectively.

Fo— ~ FII R A v N T A R AR BRI Ll i B SRR TR
Table 1. Example of a typical densitometric scan report and the calculated Yo
CrylA of Btk preparations *
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Lane Sample Input  Peak Area®  Standare curve ©/CrylA ) cal.%

1 CrylA 4 pg 3.094 y= 0.7716x - 0.0605
2 CryIA 3ug 2.198 r = 0.99

3 CrylA 2ug 1.391

4 CrylA 1 ug 0.791

Cry IA mean Cry IA+5SD

5 HD-1-8-1980 8l 2.220 0.739
6 HD-1-S-1980 64 1.709 0.765 0.768 +0.031
7 HD-1--1980 44 1.174 0.799 CV £ 0.040
8 WP-C4 64 3.147 1.386
9 WP-C 44 2.018 1.347 1.389 + 0.044
10 WP-C 24 1.046 1.434 CV= 0.031

a) The scan report detailed above is from a densitometer (Bio-Rad Model 620)
b) Peak Area : OD X mm
<} Cry IA: Protoxin Cry IA(131-133 KD protein), purified from Btk strain HD-1
4) WP= wettable powder
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# 7~ ST SDS Bk i kMBI AR ) R RE b H k) & B AN DAL
Table 2. Comparison of potency estimated by SDS-PAGE assay with labeled potency
for several Btk preparations

Labeled* CryIA (%) CV estimated correspondence %
potency (1U/mg) X+SD value otency (IU/mg)  labeled/estimated
WP-A  (16,000) 1.626 £0.036 0.022 17,184 931
ASD  (16,000) 1.514 £ 0.087 0.057 - -

WP-B  (16,000) 2,801 £ 0.087 0.031 16,173 98.9
BSD  (18,700) 3.241 £0.175 0.054 - -

WPC  (28,000)  1.389£0.044  0.031 28,938 96.8
CsSD  (16,000)  0.768+0.031  0.040 - -
WPD (16,000) 1.130 £0.046 0.041 16,481 97.1
DSD  (16,000)  1.097+0.015  0.014 - -

WPE (16,000) 1.450 + 0.037 0.026 17,483 91.5
ESD  (16,000) 1.327 +0.070 0.053 - —

WP-F  (16,000) 1.212 £0.038 0.031 16,790 95.3

F-SD  (16,000) 1.155+0.090  0.078 - -

= A-SD, B-SD, C-SD, D-SD, E-SD, E-SD stand for standards of different Btk
preparations respectively.

Fe= -~ FIIH SDS P vk o) AT ok A BRI RS ORRR AR o A R ) T A A A D Bl
kT AR R 2 R

Table 3. Comparison of potency as determined by SDS-PAGE, ELISA, and bioassay
for four Btk preparations

Labeled Bioassay [U/mg!"  Correspondence % Correspondence %"
potency (IU/mg) X £SD(CV) SDSPAGE/bioassay ELISA/bioassay
WwWP-C 23,429 £ 3,030 123.52 125,77
(28,000) (0.129)
WP-D 15,180+ 1,283 108.57 110.4
(16,000) (0.085)
WP-E 15,453+ 779 113.13 106.61
(16,000) {0.050)
WP-F 15,307 £ 950 109.69 111.64
(16,000) (0.062)

1) Referred to Tuan et al. 1993. Plant Prot. Bull. 35:70-78.
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TR VA A B A L A AT AT iR

H—Ib 157 1 B VAR IR 4K ) B E g 2. fi|[f] SDS-PAGE % #7 & /) &I /i T Y
LRI A R 2 REH - H5 7 2 BREEIR L AT
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Table 4. Correspondence between SDS-PAGE and ELISA assay for four Btk prepara-
tions"

Labeled SDSPAGE potency ELISA potency? Correspondence (%)
potency (IU/mg) X £SD (CV) X +SD (CV) SDSPAGE/ELISA

wpC 28,938 £ 917 29,466 + 2,657 98.21

(28,000) (0.031) (0.090)

WPD 16,481 £ 671 16,765 + 1,075 98.31

(16,000) (0.041) (0.064)

WPE 17,483 + 446 16,475+ 550 106.12

(16,000) (0.026) (0.033)

WPF 16,790 + 526 17,089 1,456 98.25

(16,000) (0.031) (0.085)

1) Estimated based on HD-1-S-1980 standard

2 Referred to Tuan et al. 1993. Plant Prot. Bull. 35:70-78.
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ABSTRACT

Tuan, S. J., Kao, S. S., and Hsuan, S. L. 1993. Use of Sodium
Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis to Quantify
CrylA Protein of Bacillus thuringiensis subsp. kurstaki Cell Extracts.
35:139-148, (Biopesticide Department, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Wufeng, Taichung Hsien, Taiwan 41301,
R.O.C)

The Cry 1A protein content of Bacillus thuringiensis subsp. kurstaki
preparations was quantified by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE), Results show that this assay, which is relative-
ly simple and quick to perform, can accurately and reproducibly estimate the
ingredient and content of Btk preparations. In most instances, the estimated
potency was in agreement with labeled potency (91.5-98.9%). There was also
a high degree of agreement between SDS-PAGE and ELISA results (98.2-
106.1%). However in comparison with boassay the SDS-PAGE and ELISA



148

MYRE2 ST H35% 28 1993

tended to overestimate the content of active ingredient in the test samples.
It is suspected that both biochemical ‘and immunochemical assays were failed
to distinguish between active and inactive proteins in samples tested, How-
ever, these methods can be adopted to detect the active ingredient of Btk in
the course of fermentation process. As for monitoring the shelf-life of Btk
preparations, we suggest both chemical assays and bioassay are needed for

correct interpretation of the results,

(Key words: Bacillus thuringiensis, insecticidal crystalline protein, sodium
dodecyl sulfate polyacrylamide gel electrophoresis, enzyme-

linked immunosorbent assay, bioassay, international unit)





