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,he dual roles of Armigeres subalbatus prophenoloxidase V
-in parasite melanization and egg chorion melanization in
mosquito Armigeres subalbatus

I.-Y. Tsao*, H.-L. Lo*, J.-W. Chen!, C.-J, Lit, B.M. Christensen?, and C.-C. Chent,
1. Institute of Mla-cbmlogy ‘and Immunity, National Yang-, Mmg University, Shih-| Pm Taipei 112, Taiwan.
2. Department of Pathobiological Sciences, 1656 Linden Drive, University of Wisconsin, Madison, WI 53706 U.s.A.

(C) Functional analysis of As-pro-PC V
I. As-pro-PO V participates in parasite melanization
As compared with normal and GFP dsRNA-inoculated mosquitoes, knock-
down of As-pro-PO V expression in mosquitoes by 450 bp dsRNA of As-
pPro-PO V, resulted in the significantly reduced in the degree of melanization
(DOM) of mf (Table1).

Phenoloxldase {monophenol, L-Dopa:oxidoreductase; EC 1. 14. 18. 1;

PO)+has long been suggested to play significant roles in many vital
physiological functions of insects, i. e. parasite melanization, cuticle
sclerstization, wound healing, egg tanning, etc. Pr'ewously, we
identified five pro-phenocloxidases (pro-POs), designated As-pro-
PO I toV, from mosquito Armigeres suba/batus (Tsao et al., 2009)
and found that the functions of As-pro-PO I and As-pro-PO III
" are associated with parasite melanization and cuticle formation,

1 of mf In Ar. subalbatus with dsRNA of As-pro-POV

Table 1.Inhibitlon of

8 S e S NA dinoculat &
respectively (Shiao et al., 2001: Tsao et al., 2010). In this study, DOM(0-3) | No. of mf recorded/ oou(o—s) No. of mf recorded/ no,u(o 3) [ No. of mf recorded/
we delineated the funchon of As-pro-PO V in Ar. subalbatus. MeantS.D.| No. of mosquitoes | MeantS.D.| No. of mosquitoes | MeantS.b. | No. of mosquitoes

dissected dissected dissected
1 | 2.80:0.40 534730 2.8210.39 568/30 1.82:0.38 578730
2 | 2.83:0.32 575/30 2.7510.43 572/30 1.6620.47 545130
3 |2.75:0.43 562/30 2.8010.40 553730 1.7510.43 567730

(A) Expressron profile analysis of As-pro-PO V

The level of As-pro-PO V was increased ofter mf challenge or
blood feeding : :
Expressions of As<pro-PO V mRNA in mosquitoes were significantly
increased after microfilariae (mf) challenge or blood feeding (Fig.ta). The
expression of As-pro-PO V was decreased to normal ievel after oviposition in
blood-fed mosquitoes (Fig.1b).
(@ ®) Normal Hiood feeding _Egg laying

Doy 0123456 01 23 45§

Three days after dsRN, with mf, 48 h post challenge, Mosquitoes |
were randomly selected Bnd dissected to record the DOM of mf. This was based on a scale of O to 3.,

0- unmelanized

1~ <1/2melanized
2- >1/2melanized
3- totally melanized

II. As-pro-PO V involves in Egg chronic melanization

As-pro-POV As-pro-POV
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The newly laid mosquito eggs are white and soft and the egg shells turn
black and harden (tanning) about 2 h. As shown in Fig.3, knockdown
of As-pro-PO V expression in blood-fed mosquitoes resulted in significantly

reduced in both egg chorion melanization rate and egg hatching rate.
Flg 1. RT-PCR analysis of the expression levels of As-pro-PO V in Ar. subalbatus.

(a) As-pro- PO V transcription levels in mosquitoes at 48 hrs after blocd feeding (BF); mf-inocutatad (M), (a)

E. colrinoculated (El), HBSS buffer-inoculated (81). and normal (N). (b) As-pro-PO V transcription levels

at varjous time intervals after BF, Mosquitoes were allowed to lay their eggs at the 4™ day after blood

feeding. S7 was used as a loading control.

Normal

{B) Promcter analysis of As-pro-PO V gene

As-pro-PO V is positively regulated by both AP-1 and CdxA.
Transient transfection analysis using C6/36 cells demonstrated that -730
to — 6089 bp region contains putative AP-1 and CdxA regulatory elements (Fig.

2a,b). EMSA verified the binding of AP-1 miotif with adult mosquito nuclear  AT82FoY
extracts was significantly enhanced after mosquitoes were challenged with
mf (Fig. 2¢). Whilst the binding of CdxA motif with mosquito nuclear extract
was also significanily enhanced after mosquitoes were fed with blood

GFP
dsRNA-inoculated

Egg malanization rate

Egg hatching rate
(Fig.2d) Fig 3. Knock down of As-pro-PO V transcription in Ar. subalbatus female leads to
- - reduce egg melanization rme and egg hatching rate
(a) O} (a) Process of chorion in eggs fro pro-FO V
. dsRNA.GFP dsRNA or were leR untreated. (b) Egg melanlzauan rate and egg hakchlng ram af normal,
GFP dsRNA- inoculated and As-pro-PO V dsR NA-inoculated mosquitoes.
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1. Knockdown of As—pro -PO V significantly reduced the degr-ee of
melanization of mf in Ar. subalbatus.

2. Knockdown of As-pro-PO V significantly reduced egg chor-lon
melanization rate and egg hatching rate of Ar. subalbatus. -

3. As—pr'o-PO V is positively regulated by both AP-1, a pu'rcmve

GCCAGAATTG CITITATTCT CTOUGOGTGT
CTCTATATAA

Flg. 2. Transient transfectlon and
i £ EMSA analysis of As-pro-PO V
o 20 40 s 85 100 promoter region,
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@ ) (a) Translent transfection assay of &' immune-related regulated element, and CdxA, a developmen'ral
< NEBHG) NEBg) i promater region from -1343 to +51 bp. regulatory element-.

e aicete the datance rom he 4. As-pro-PO V plays dual roles on parasite melanization and cutiz

BTAP-1(10tmole) + + + + + BCdxAStmole} + + ¥ v + transcription start site. Luciferase
G : formation in Ar. subalbatus.

activities (solld box) were narmaltized by
B-galactosidase activity and per-
centage of maximal activity. (b) The

i of 0V
promoter reglon ( 730 to -608 bp). AP-1
and CdxA were indicated by rectangle.
(c-d) Blotin-labeled. AP-1and CdxA (B*-
AP-1, B*-CdxA) incubated with adult
mosquito nuclear extract (NE). Normal
(N), 2 days after buffer- inoculated (BI),
2 days after mf- [noculated (Ml) and
blood feeding at 2 days after
engorgement (BF).
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