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Role of Protease and Chitinase of Verticillium lecanii
in Infecting Scale Insect Cuticle*

PENG Guoliang, XUE Jiaoliang**, LIU Weimin & XIE Yingping
(College of Life Sciences and Technology, Shanxi University, Taiyuan 030006, China)

Abstract Two strains No. V3.4504 and No. V3.4505 of the entomopathologenic fungus, Verticillium lecanii (Zimm.) were
studied on the appearance of their infection to the scale insect, Rhodococcus sariuoni Borchsenius, and the process of inbreak
and the role of their extracellular protease and chitinase. The results showed that after 2 days the scale insect was infected
with spore suspension of the strain No. V3.4504, a few of hyphae appeared first on some parts of body surface with thinner
wax powder. On d 5, hyphae almost covered the whole body of the scale. Up to d 7, hyphae layer became thicker and the scale
insect was dying. Meanwhile, on the micrograph of integument of the scale, hyphae were found in exocuticle, endocuticle and
epidermis. It means that this entomopathologenic fungus had infected the insect successfully. The two strains of V. lecanii
were cultivated for 8 d continuously on the culture medium prepared with cuticle material of the scale insect. It was found the
protease activity of the strain No. V3.4504 increased continuously in the first 6 days and gave a maximum value (33.94 +1.61) U/g,
and then decreased. Meanwhile, its chitinase activity maintained at a lower level at the earlier stage, then began to rise from d 5,
at last the maximum value reached (7.28 £1.36) U/g. A similar changing trend was found in the protease and chitinase activities
in the strain No. V3.4505. It indicated that, the protease of the fungus played an important role in the early phase to decompose
protein in the cuticle and made chitin exposure during V. lecanii infected the scale insect. With the decomposing of protease,
the chitinase was induced plentifully and chitin in the cuticle was subsequently decomposed. Fig 3, Tab 2, Ref 22
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Fig. 1 Symptom of R. sariuoni adult female infected by V. lecanii
Az ER)E2 dERARTRS LI 22, B: YRS d AURRIMA IR R R 22, C: JEYYRT d ARRIIAT I i 22, R 4

A: Showing the hyphae appearing on a small part of surface of scale insect after infected for 2 d; B: Mass hyphae covering the most part of surface of scale

insect infected after 5 d. C: A thick layer of hyphae covering the whole surface of scale insect and its

P12 0 L IE g R M P LB 1 2 ol 1

ticle shrunk infected after 7 d

Fig. 2 Micrograph of integument R. sariuoni adult female

Ar A2 AR ARG R (LB B0 pm), SRR By TN, 5 A5e % B: RUFINHER# 12 Je ) B £ M (LEBIR50 wum), W7n o S AN iR 22 HERR

(Fi22-1), WILLHE NTR B (R 2-2), IRNEUR 2 (W 42-3), RS2 732 iR

A: The integument uninfected by V. lecanii showing that cuticle configuration was clear and intact (Bar: 50 um). B: The integument infected by V. lecanii
showing that mass hyphae adhibited closely to cuticle (hypha-1), hyphae got into cuticle layer (hypha-2) and then invaded into epidermis (hypha-3). The cuticle

was destroyed by the fungus and the layers got illegibility (Bar: 50 pm)
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Fig. 3 Comparison of protease and chitinase activities of strains
No. V3.4504 (A) and No. V3.4505 (B) of V. lecanii
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P No. V3.450528 [ il 1) 176 1 AE 17 40K #1025 4 I
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T o48.701 Ulg, HLHi LR T743.2%), FEARIREE 22 ik b
FOKF. BLJF3 dE IS FEAIC A 3, Fd 87K T 4 248.063
u/g.

Fb 55 R A TR PR B 1A T 1k A AR ARk 4, BT LU HY, BRI PR
No. V3.4504%5 (1§ A4 75 P 2 35 K T No. V3.4505%K 1 i 1 T
T, MR No. V3.45050 F 16 PE7Ed 4ik 3 F RAE AT,
TR No. V3.45041 25 BTG 1R 8 b T3 K a3, H8d 64
I8 B B K AE. BRI No. V3.4504( &1 88 il 1) 5 K 4 J2 No.
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Table 1 Protease activities of the two strains of V. lecanii during their cultivation

Bk Strain

SEFRI R No. V3.4504 No. V3.4505
R & g R O . R
Protease activity Increase rate Significant difference Protease activity Increase rate Significant difference
U g) (P=T,) (/U g (P=T,)
1 15.255 £0.921 — a 6.333 £0.912 — a
2 18.734 £0.557 22.8% b 10.258+0.374 62.0% b
3 23.336 +£0.233 53.0% c 13.623+0.832 115.1% c
4 23.870 +0.160 56.5% c 15.322+1.061 141.9% c
5 28.081 +0.775 80.4% d 8.701 £1.218 37.4% ab
6 33.946 £1.612 122.5% e 9.550 £0.914 50.8% b
7 25.372 +£1.424 66.3% c 8.959 +1.293 41.5% b
8 20.451 £0.873 34.1% b 8.063 +0.755 27.3% ab

e R AR PO I B ST 52 6 (-2 T AL ) B IR V) T4 (i (Mean +SE), [l

The data of protease activity in the table are the means of three independent experiments (two replicates). The same below



224 R 5 B85 4R 2% 4k Chin J Appl Environ Biol 15 %
F<2 ISR E W RAREEFEERUT REE AT
Table 2 Chitinase activities of the two strains of V. lecanii during their cultivation
Pk Strain
Bt No. V3.4504 S No. V3.4505
Cultivation time ST TP T Toeeey S B )
(vd) Chifinmes sty ko Significant Chilinas ity ko oo
/U g Increase rate d(l;ff_ll'_en(;e @/U gY Increase rate difference (P=T, )
1 0.896+ 0.189 _ a 2.564 +0.555 _ a
2 1.467 £0.152 63.7% a 2.804 +0.941 9.3% a
3 1481+ 0.271 65.3% a 2.871 +0.186 11.9% a
4 1.447+ 0.069 61.5% a 2.884 +0.202 12.5% a
5 3.330 £0.422 271.6% b 3.119 +0.171 21.6% a
6 3.478+0.768 288.1% b 3.450 £0.512 34.5% a
7 6.392 +0.908 613.4% c 7.944 +0.531 211.8% b
8 7.286 £1.366 713.2 % c 8.655+1.186 237.6% b

V3.45050}fd & A il e 3 P 1) 243
25 MEMBEE M BEKILT REERE L8

T U5 B KR 2R TS R RO IR B, FRATTIR I e A T
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AR Tl M 3G B /N, 2 R d 5F1d 6K BLEA R
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7.286U/g, 5jd GRS PEAH L, HE IR B ik b 25 2% S OKOT.
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B, IR SR K 2] d 4. d SHId 611 304 B L Ao 389 i 34,
i it 484 114 3.450 Ulg, Hhd 189K T34.5%. d 7F1d 8T /143
W 7.940 UlgFi8.655 Ulg, 5d 62 0] H A i 3 2% .
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