CHAPTER 1V

RESULTS

1. Weight of A. mellifera in each developmental stage.

Each sample was weighed before an extraction. Samples were pooled at
the 1%, 2°d, and 3" stage because the samples was very light. The weight mean of

samples in each developmental stage was recorded (Table 3).

Stage collection Developmental stage Mean of weight (mg)
1" (n=50) The egg at 48 h 0.13 +0.05
2™ (n=30) The first larva stage 0.48 +0.07
3“ (n=30) The next 48 h larva stage 6.06 £3.72
4" (n=10) The next 96 h larva stage 113.78 + 14.65
5" (n=10) The next 144 h larva stage 127.39 + 8.08
6" (n=10) The pre-pupa stage 123.16 £ 5.11
7" (n=10) The white eye pupa stage 114.14 +4.52
8" (n=10) The pink eye pupa stage 117.90 + 4.00
9" (n=10) The brown eye pre-adult stage 117.85 + 0.66
10" (n=10) The emerging stage 107.08 +2.32

Table 3. The weight mean of 4. mellifera in each developmental stage was indicated.

2. Localization of AP activity of 4. mellifera in each developmental stage
Whole mount of 4. mellifera in each developmental stages was incubated
in 350 Ylg/ml NBT and 175 [lg/ ml BCIP (Change et al., 1993) for at least 3 h at
50°C or until the color changed from yellow to be purple. The sample would be
incubated longer than 24 h before paraffin section. AP from whole mount of the
1% 2nd, and the 3" were detected in all tissue. In pupa at the 7“’, 8“’, 9" and 10"
stage, the incubation time requires longer because of hard cuticle. That made the

AP activity less detected than another stages.
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AP activity in egg (48 h) was found at tissue membrane such as chorion,
vitelline membrane, etc. At the tip of egg, the activity was found at follicular
epithelium and blastoderm (Figure 23 to 26).

All of larva at the 2°d, 3'd, 4“’, and 5" stages, the expression of AP was in
integument tissue at cuticle, epidermis cell, and basement membrane (Figure 27 to
49). At a limb bud which will develop into segmentation, the activity was in
epithelium cells (Figure 28-35, 41, and 42). The activity was always found at cell
membrane, granules, and nuclear membrane (Figure 40, 42, and 45). In the
gastovascular system, the activity was found in foregut, midgut, and hindgut. The
activity in midgut was higher than in hindgut (Figure 36, 37, 38, and 43). Also, the
lowest activity was in foregut. The highest activity showed at peritrophic
membrane and vacuolar cell in midgut, especially in the 4" stage (Figure 31, 36,
37, 43, and 44). The activity was also found in a tracheal system (Figure 38, 39,
and 47). At the o™ stage, it was at proctodeum and anus, especially in ectodermal
tissue. Proctodeum will develop to a mouthpart (Figure 44) and to an anus (Figure
27, 29, 30, and 32). At the 3%, 4", and 5" stages, the activity was found at
membrane, granule and around nucleus of fatty cells (Figure 39 and 40).

At the 6" stage was prepupa development. Most of AP activity was at
integument tissue such as in epidermis cell and cuticle. The activity was not found
in other tissues because the cuticle at this stage will be formed more than in larva
stages (Figure 50 to 52).

AP activity of the 7th, 8“', and 9" were pupa stages. AP activity was hardly
detected in internal tissue (Figure 40 to 69). Because they were formed hard
cuticle. Also, they showed AP activity like other stages that were around
integument tissue that was cuticle and epidermis cells (Figure 57 to 64, and 65).
At head segment showed AP activity in antenna and mountpart (Figure 56). At all
segment of legs (coxa, trochanter, femur, tibia, tarsus, and pretarsus) was found

highly AP activity especially a join between segment (Figure 55, 59, and 69). An
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internal organ was shown activity in gut and free cells in gut (Figure 60 and 67),
optic cell in compound eye (Figure 64 and 65), muscle cell in thorax (Figure 58
and 61), free fatty cells in tissue (Figure 62).

At the last stage was the emerging adult (10") (Figure 70). AP activity was
the lowest detection in whole mouth because the integument was formed much
hardly cuticle. When they were paraffin section were not found activity in internal
tissue. But the AP activity can be detected when to be cut the integument. From
section in this stage, AP activity were localized at all of integument, legs, sting, all
part of gut, tracheal, and abdominal ganglia (Figure 71 to 74).

Figure 23 - 26. Localization of AP activity in egg (1%).

a o position of cleavage cell

b 5 cell membrane of egg: vitelline membrane and chorion
c 454 blastoderm

d e yolk cell

Figure 27 - 31. Localization of AP activity in the first stage larva 2").

A el anus

M = mouth

e .t old cuticle

f . cuticle at proctodeum at mouthpart of larva
g = cuticle at anus

h - limb bud of larva

i i epithelium cell in limb bud

j - fatty body cell

k - free granule in fatty body cell
1 e epithelium cell of gut

m - peritrophic membrane of gut
n i free AP in gut

Figure 32 - 37. Localization of AP activity at the next 48 h stage larva 3").
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Figure 38 - 50. Localization of AP activity at the next 96 h stage larva (4"’) and

next 144 h stage larva (5".
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Figure 53- 74. Localization of AP activity at the next 192 h stage prepupa (6")

and the next 240 h stage pupa (7"), the next 288 h stage pupa (8"), the next 336 h

stage pupa (9"), and the next 384 h stage emerging adult (10").
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Result of control in whole mount and tissue section of localization AP
activity of A. mellifera in each developmental stage not be able to find purple to

blue color in tissue. Data of control group not show.
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Development stage Localization of AP in tissue | Remark
Egg - membrane of egg - vitelline membrane and chorion
- cleavage cell
- blastoderm
- yolk cell
Larva - integument - cuticle, basement membrane, epidermis cell
;i - alimentary canal - epithelium cell of all gut, peritrophic
membrane in mid gut, free AP in gut
- respiratory - epithelial lining at trachea
- other tissue - epithelium cell at limb buds: cell membrane,
around nucleus, and free AP in cell
- fatty body cell: membrane, around nucleus,
and free AP in cell
* high AP activity
Pupa — emerging adult - overall integument - cuticle
6" -10" - head - compound eye: reticular cell, cornea lens
mountpart: epithelial lining at glossae
- antenna
- = - muscle cell: membrane, around nucleus, and
free AP in cell
% il - epithelium cell of legs

- alimentary canal: forgut, highly activity at
midgut and hindgut

- high activity at malpighian tubule

- trachea

- muscle at sting sheath

Table 4. All localizations of AP activity in tissue of 4. mellifera in egg, larva,

pupa, and emerging adult stages.
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Figure 23. AP activity of the stage ege (1) was recorded with light microscope
WAACCE 4 ..‘\
" (LM) magnification objective lens > d use Nomaski technique.

Figure 24. The whole mount at egg stage was recorded by LM magnification

objective lens X4.
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Figure 25. The membrane of egg stage was recorded by LM magnification

objective lens X40.

Figure 26. The whole mount at AP localization in egg stage was recorded by LM

magnification objective lens X10.



49

Figure 27. A whole mount of 2" larva was photographed by LM magnification

objective lens X4.

Figure 28. Section of 2" larva was photographed by LM magnification objective

lens X4.
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Figure 29. Section of 2",
® lens X 10. That showed cuticle invagination

/

Figure 30. Section of 2™ larva was photographed by LM magnification objective
lens X10. That showed AP activity at limb bud and fatty body.
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Figure 31. Section of 2" larva was photographed by LM magnification objective

s lens X10. That showed AP activity in gut, peritrophic membrane.

Figure 32. A whole mount of 3" larva was photographed by LM magnification

objective lens X4.
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Figure 33. A section of 3 ’lawa was photographed by LM magnification

- objective lens X4. That shoWed AP actmty at integument, limb buds, at
protodeum, and anus.

Figure 34. A section of 3 larva was photographed by LM magnification
objective lens X10. That showed AP activity at epithelial cell at limb buds.
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Figure 35. Section of 3" larva was photographed by LM magnification objective
lens X40. That showed AP activity at limb buds.

Figure 36. Section of 3" larva was photographed by LM magnification objective

lens X10. That showed AP activity in gut.
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Figure 37. Section of 3" larva was photographed by LM magnification objective
lens X40. That showed AP activity at epithelial cell of gut and free AP.

|
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Figure 38. A whole mount of 4" larva was photographed by stereo microscope
(SM) magnification at 0.67.
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Figure 39. A whole mount of 4" larva was photographed by LM magnification

objective lens X4. That showed AP activity at tracheae and integument.

Figure 40. Section of 4" larva was photographed by LM magnification objective

lens X10. That showed AP activity at integument and fatty body cell.
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Figure 41. A section of 4" ar a was photographed by LM magnification
® objective lens X4 That showed AP a
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/ity at epithelial cell of limb buds.
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Figure 42. Section of 4" larva was photographed by LM magnification objective

lens X40. That showed AP activity at cuticle and epithelial cell at ventricle.
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Figure 43. A section of 4" larva was photographed by LM magnification

objective lens X4. That showed AP activity in gut.
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Figure 44. Free AP in gut of 4" larva was photographed by LM magnification

objective lens X40.

Figure 45. A section of 4" larva was photographed by LM magnification objective
lens X10. That showed AP activity at cuticle and fatty body at dorsal part.
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Figure 47. A section of 5" larva was photographed by LM magnification

objective lens X4. That showed AP activity at cuticle and fatty body.
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Figure 48. AP activity at tracheae section of 5" larva was photographed by LM
magnification objective lens X4. |

Figure 49. AP activity at integument in 5" larva section was photographed by LM

magnification objective lens X4.
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Figure 50. A whole mount of 6" prepupa was photographed by SM magnification
ke

objective lens X0.67.

Figure 51. AP activity at protoduem that develop to head of 6" prepupa was

photographed by LM magnification objective lens X4.
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Figure 52. AP activity at integument, 3-4 segment of 6" prepupa section was

photographed by LM magnification objective lens X10.
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Figure 53. A whole mount of pupa was photographed by SM magnification

objective lens X0.67.
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» Figure 54. AP activity in legs of T pupa was photographed by SM magnification

objective lens X0.67.

Figure 55. AP activity at head, mouthpart, and antenna of : pupa was

photographed by SM magnification objective lens X0.67.
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Figure 56. AP activity at thorax of A pupa was photographed by SM

magnification objective lens X0.67.

Figure 57. A section of 5 pupa head was photographed by LM magnification

objective lens X4.



Figure 58. A section of 7 pupa thorax was photographed by LM magnification
& objective lens X4. That showed AP activity at muscle cell and integument.

Figure 59. A section of . & pupa legs was photographed by LM magnification

objective lens X4.
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Figure 60. A section of 7 pupa fnouthpart was photographed by LM
- magnification objective lens X4. ThatshawedAP activity at probosis.

Figure 61. A section of 7"'pupa abdomen was photographed by LM magnification

objective lens X4. That showed AP activity at integument and mulpighian tubule
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Figure 62. AP activity in free cell in haemocoel of abdomen tissue of pupa was
photographed by LM magnification objective lens X40.

Figure 63. A whole mount of g pupa was photographed by SM magnification

objective lens X0.67.



Figure 64. A section of ;5 pupa head was photographed by LM magnification

- objective lens X4.

Figure 65. A section of 7"’pupa head was photographed by LM magnification

objective lens X10. That showed AP activity at optic lobe.
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Figure 66. A whole mount of 9" pupa was photographed by SM magnification
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objective lens X0.67.

Figure 67. AP activity in epithelial cell of gut L-section of 9" pupa abdomen was

photographed by light microscope (LM) magnification objective lens X4.
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Figure 68. AP activity in epithelial cell of 9" pupa was photographed by LM

magnification objective lens X 10.

Figure 69. A section of 9" pupa leg joint was photographed by LM magnification

objective lens X10. That showed AP in muscle cell.
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Figure 70. A whole mount of 10" emerging adult was photographed by SM

magnification objective lens X0.67.

Figure 71. Abdomen of 10" emerging adult was photographed by SM magnification

objective lens X0.20. That showed AP activity in ganglia at abdomen.
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Figure 72. AP activity in foregut of a L-section at 10" emerging adult was
photographed by LM magnification objective lens X40.

Figure 73. AP activity in midgut of X-section at 10" emerging adult was

photographed by LM magnification objective lens X10.
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3. Partial DNA sequence of AP in A. mellifera

Genomic DNA extraction, PCR amplification, PCR purification, and
sequence analysis

The size of genomic DNA of A. mellifera was approximately 23 Kb
(Figure 75A). Then, genomic DNA was amplifield by AP1 and AP2 primers
under the optimum condition. Both of AP1 and AP2 primers were converted
from VPDSAGTAT and VEGGRID amino acid sequences of Aph-4 in D.
melanogaster. These partial amino acid sequences were highly conserved regions.
The nucleotide sequence of AP1 primer (forward primer) was 5° GTG CCG GAT
TCG GCG GGC ACT GCC ACT 3’ (27 nucleotides long). The nucleotides
sequence of AP2 primer (reverse primer) was 5> GTC AAT GCG ACC TCC TTC
CAC 3’ (21 nucleotides long). A PCR reaction was prepared by 1 1 of genomic
DNA, 0.4 UM AP1 and AP2 primers each, 25 mM dNTPs, 1.5 mM MgCl,, 1X
PCR buffer, and 1 unit of Tag DNA polymerase. The PCR condition was at 94°C
for 2.5 min and 35 cycles of 94°C for 1 min, 57°C for 1 min, and 72°C for 3
min. The last extension was at 72°C for 10 min. The length of PCR product was
about ~ 420 bp (Figure 75B). After that, PCR was purified to clone with TOPA TA
cloning. Then, clone was selected and purified before sequencing. From sequencing
data, the length of obtained partial nucleotides was 429 bp (Figure 76A). It was
aligned with part of nucleotide sequences of D. melanogaster Aph-4, membrane-
bound AP of B. mori, non specific AP in G. gallus, Bovine, and H. sapiens at
www.ebi.ac.uk/emboss/align.html. The result shows the nucleotide similarity to
D. melanogaster at 39.2%, to B. mori at 39.7% , to non specific AP in G. gallus at
36.6%, to non specific AP in Bovine at 36.9%, and to non specific AP in H. sapiens at
36.7%. The obtained nucleotide sequence was converted to an amino acid sequence of
139 amino acids at www.ebi.ac.uk/contrib/tommaso/translate.html (Figure 76B).
From alignment analysis of amino acid sequence, high conserved primer regions

(VPDSAGTAT and VEGGRID) were observed. The similarity of AP amino acid
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sequence was at 14.3% of D. melanogaster, at 24.3% to B. mori, at 28.6 % to G.
gallus, at 19.8% to Bovine, and at 27.6% to H. sapiens.

Both nucleotide and amino acid sequences were compared by the multiple
sequence analysis program. That was Mutalin of NIRA database at
www.toulouse.inra. fr/centre/centre/multalin.html, The result showed conserved
sequence to AP in several organisms (figure 77 and 78). Otherwise, multiple
sequence analysis program was (ClastalW) of EMBL database at

www.ebi.ac.uk/services/clastalw. Nucleotide and amino acid sequences was

analyzed. Clustal W showed concensus region and phylogenetic tree (Figure 79).

A B
Figure 75. The quality of genomic DNA was determined by the sharp and high
molecular weight band on 1% agarose gel (A). PCR product of 429 bp was
obtained from genomic DNA amplification by AP1 and AP2 primers (B).

M represents AHindIIl marker
1,2,and 3 represents genomic DNA
N represents 100 bp marker
ab.cdefg represents PCR product at differential condition

of PCR amplification
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Figure 77. Comparison partial nucleotide sequence of AP in 4. mellifera, D. melanogaster, B. mori, G. gallus, Bovine, and Homo are compared

by Mutalin program at http://prodes.toulouse.inra.fr/multalin/result/1043178322.msf.
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Figure 78. sequence alignment of partial amino acid of AP in A. mellifera, D. melanogaster, B. mori, G. gallus, Bovine, and Homo are converted by
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EMBOSS-Transeq at http://www.ebi.ac.uk/servicestmp/ and were compared by Mutalin program at http://prodes.toulouse.inra.fr/multalin/result

8L



79

H. sapiens

Bovine

G. gallus

B. mori

D. melanogaster

A. mellifera

Figure 79. Phylogenetic tree of non specific AP in A. mellifera, D. melanogaster,
B. mori, G. gallis, H. sapiens, and Bovine were compared by Clustal W (1.82)
Multiple Sequence Alignments of partial nucleotide and amino acid sequence at

http:// .ebi.ac.uk/clustalw/.
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4. AP in crude extraction of A. mellifera
4.1 The proper concentration of PNPP and incubation time to
detect AP in crude extract

The proper concentration of PNPP was more than 0.15 [AM (Figure 80A).
Michaelis-Menten plot showed the maximum activity at 0.15 LM and would be
stable activity until 0.15 [AM to 1.2 UM. For this research, the PNPP
concentration of 0.30 [.AM was used in all experiments because it was more enough
to assay AP activity in reaction (Figure 80A). According to the varied incubation
time, it showed that the time from 45- 90 min was the most properly to assay
because of the colormetrically detection of reaction. The Michaelis-Menten plot
showed high activity when incubation time increases (Figure 80A and 80B).

4.2 Optimum pH in crude extract

Tris-HCI pH 6.5 to 9.5 was used as buffer to quantitate pH of reaction. The
highest AP activity was shown at pH 7.0. After that, the activity would decrease.
The optimum pH was a final pH of reaction because of the effect of substrate
buffer. From the above reason, the final pH of reaction was determined again. So,
the optimum pH of the AP in 4. mellifera was at the final reaction (Figure 81).

4.3 Optimum temperature in crude extract

The mixture was incubated at 35, 40, 45, 50, 55, 60, and, 70°C,
respectively. The temperature started from 35°C to 50°C. It showed that the AP
activity increased during this duration and became the highest at 50°C. The AP
activity decreased if the temperature is higher than 50°C. The optimum
temperature of the AP activity in crude extract was at 50°C (Figure 82).

4.4 Amount of total protein in crude extract

Amount of total protein in crude extract (1 mg sample) from three colonies
of A. mellifera in each stage of development were shown in table 3. Means of

amount of total protein were different in each stage of development and in each
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colony. The lowest amount of protein was from egg at 48 h (1*) of developmental
stage (Table 4). At larva stage (2™ to 4“’), the amount of protein is fluctuated. The
amount of total protein was dropped at prepupa stage (6") and it was high at pupa
stages (7" to 9"). At emerging adult (10™), the amount was dropped again (Figure
82). From this result, at 1%, 6“’, and 10" were highly morphogenesis in
development. Amount of protein would be to develop tissue or organ so that it was
lower amount of protein than other stages.

4.5 AP activity in crude extract

The AP activity in crude extract was determined by hydrolysis. The
activity of AP was calculated from the standard graph of PNPP by the absorbance
comparison (Figure 85). Then, the specific activity in each developmental stage
was calculated. Specific activities from samples of all stages of development were
significantly different within 3 colonies (Table 5). The maximum specific activity
showed in larva at 144 h (4") of development. The specific activities in all pupa

stages were lower than in larva stages (Figure 86).



Means of amount of total | Means of specific activity
Time of development | protein (mg) in 1 mg sample | of AP(X10° U/mg protein)
(h) in 1 mg sample
Egg (1%) 54398 + 9591 1692 + 590
48 (2" 4,367.28 L 1,065.99 36.83  10.09
96 (3") 4,876.54 £ 459.91 8468 t 265
144 (4" 3,978.01 * 1,134.76 11977 * 2425
192 (5" 4,820.60 = 448.53 49.03 £ 11.51
240 (6") 3,47222 + 51238 4238 * 692
288 (7") 4,560.19 X 355.03 4376 + 787
336 (8") 483333 £ 212.19 42.09 £ 191
384 (9") 4,696.76 + 178.49 7527 + 7.84
432 (10" 3,390.05 = 426.82 10020 + 1.86

82

Table 5. Means of amount of total protein (mg) and specific activity of AP (U/mg
protein) in 0.1 mg in crude extract at different developmental stages of 4. mellifera

from 3 colonies.
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Figure 80. The relationship of incubation time and concentration of substrate
(PNPP) with AP activity in crude extract. The incubation time was 45-90 min (A).

Concentration of PNPP used to determine AP activity in crude extract was 0.3 LLM (B).
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Figure 81. The optimum pH of AP in crude extract of 4. mellifera was
determined three times. Means of AP activity was measured in Tris-HCI at pH
range 6.5-9.5. The final pH of all reactions was 9.0-10.35. The optimum pH was
in 0.1 M Tris-HCI at pH 7.0 or in final reaction at pH 9.6.
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Figure 82. The optimum temperature of AP in crude extract of 4. mellifera was
determined three times. Means of AP activity was measured at 35, 40, 45, 50, 55,

60, and, 70°C, respectively. The optimum temperature of the AP was 50°C.
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Figure 83. Graph of standard BSA was related to the amount of total protein and
the standard BSA protein at 595 nm. The slope of graph was used to calculate an

unknown concentration of total protein in crude extract.

0.D. 405 nm.
.
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Concentration of pNP (uM)

Figure 84. Standard graph of PNP was related to an activity of AP that can
change PNPP to PNP and the quantity of PNP was measured at 405 nm. The

activity of AP can be determined from the slope of the above graph.



87

6000

4000 —

2000 —

Amount of total protein concentration (mg protein)

0 48 96 144 192 240 288 336 384 432 480

i Time (Q

Egg

Pupa

Adult

Figure 85. Amount of total protein was determined from three colonies. All of
colonies showed resemble trend of amount of total protein in each developmental
stage. Mean of amount of total protein in developmental stage was fluctuated
during 48 h egg stage (1%), prepupa (6"), and emerging adult (10™). The amount of

total protein was lower than another periods.
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Figure 86. Specific activity was determined from three colonies. All of colonies

showed resemble trend of specific activity in each developmental stage. The

specific activity was the highest in samples at 144 h (4"™). Also, specific activity in

larva at 96-144 h stage was higher than pupa at 288-384 h stage. Later, the

specific activity was getting high again at 432 h emerging adult stage (10").
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5. Detection of AP activity in each developmental stages of .4. mellifera

by polyacrylamide gel electrophoresis (PAGE)

5.1 Native Polyacrylamide Gel Electrophoresis (Native PAGE)

The protein was stained with NBT/BCIP to determine the AP activity in
gel by Native PAGE. The positive band of activity was visible colormetrically on
a gel at 3 h. If the staining period was longer, the darker color will be developed.
The activity of AP was shown at 2"d, 3"’, 4“', and 10" stages. In addition, the
highest activity was present at 2 3™ and 4" stages (Figure 87A).

5.2 SDS Polyacrylamide Gel Electrophoresis (SDS PAGE)

For the AP activity staining, SDS, which can denature protein, was
concentrated to be 0.1% (w/v). This indicated that only 0.1% (w/v) SDS can not
denature the AP protein completely (Verhaert et al., 1990). The positive band of
AP activity was shown at 2°d, 3“1, and 4" after stained in NBT/BCIP. Incubation of
the crude extract at 30°C and 50°C was not able to denature the AP protein. In
contrast, a little AP activity was shown from the crude extract incubated at 70°C
for 5 min. The protein was completely denatured at 100°C for 5 min. The AP
activity of A. mellifera was tolerant to 0.1 % (w/v) SDS and heating. That is
similar to the AP in P. americana (Verhaert et al., 1990).

For coomassie blue staining, the sample of SDS PAGE was denatured with
0.1% (w/v) SDS and heating 100 °C for 5 min. It presented that the mass weight
of AP is about 150 kDa (Figure 87B and 88B).
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Figure 87. Protein pattern was shown by activity staining (Native-PAGE) (A) and
coomassie blue staining (SDS-PAGE) (B). Calf mucosa intestinal-AP was used as
positive control (A and B). Native PAGE showed high AP activity at o il A
but a little at 5" and 10" stages. This native gel was stained by 350 Llg/ml NBT
and 175 [lg/ml BCIP in 0.1 M Diethanolamine containing 5 mM MgCl, at pH 10.5
and Tris-HC] at pH 7.0 with the ratio of 1:5. The color detection time was longer than
3 h. The AP activity changes the color mixture of NBT and BCIP to be purple (A).

M represents  Broad Range Protein Molecular Weight Markers (kDa)

P represents Positive control calf mucosa intestinal-AP

g T
34, Sl

represent 20 JLg protein in crude extract of
3, 6, 1%, 2% 39 4 sb g g g g
7,8, and 10" stages
9 and 10 -/

Negative control was not shown
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Figure 88. Protein pattern was shown by activity staining (Native-PAGE) (A).

Samples were heated and incubate at 30°C, 50°C, 70°C, and 100°C for 5 min.

The activity was higher activity at 30°C and 50°C in larva stage than in pupa stage.
The mass weight of AP is about 150 kDa that was shown by SDS PAGE (B).

PLP2, represent
P3, and P4
1112, represent
L3, and L4

L and Lh represent

Ph represents

M represents

crude extract of 7" pupa stages were heated at
100°C, 70°C, 50°C, and 30°C, respectively.
crude extract 4" larva stages were heated at
100°C, 70°C, 50°C, and 30°C, respectively.
crude extract 4" larva stages were heated at 30°C

and at 100°C after that stained by Coomassie blue

crude extract 7" pupa stages were heated at

30°C and Coomassie blue staining

Broad Range Protein Molecular Weight Markers (kDa)
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