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Relationship of differentially expressed proteins in Anopheles dirus with Plasmodium ye -
olii oocyst melanization

YANG Song, HUANG Fu-sheng, DUAN Jian-hua, KUANG Ming-shu, Wang Ying (Depatment of Pathogenic Biology, College of
Medicine, Third Military Medical University, Chongging 400038 China)

Abstract: Objective To explore the relationship of the differentially expressed proteins in Angpheles dirus with
the melanization of Plasmodium yoelii oocysts. Methods — Angpheles dirus adult females were divided into sucrose so-
lution-feeding group (S), normal mouse blood-feeding group (NB), and Plasmodium yoelii infected blood-feeding
group (IB), respectively. The hemolymph of Angpheles dirus in each group was collected by expulsion method . Tissues
of the midguts of the Angpheles dirus fram the three groups were collected and crushed by ultrasonic wave for protein ex-
traction. The hemolymph and the midgut proteins werw isolated by SDS-polyacrylamide gel electrophoresis (SDA-
PAGE). The differentially expressed serine protease (SP) and the prophenoloxidase (PPO) were identified by Westem
blotting. Location of SP and PPO in the hemocytes was identified by immunohistochemical method. Results SDS-
PAGE revealed that there were 34 pwtein bands in mosquitoes in goup S, 35 bands in NB and IB, respectively. The
notably differential bands with molecular weight of about 160X 10° and 66X 10’ were found. The two hands were up-
regulated after nomal blood-feeding and Plasmodium infection. There were 2 SP bands with molecular weight of 160X
10’ and 150X 10’ in S-feeding and NB-feeding mosquitoes. A single PPO band with molecular of about 66X 10° was
shown in the three groups. Enhanced expression levels of SP and PPO in the hemolymph of Angpheles dirus infected
with Plasnodium yoelii were found at 1 d after feeding with normal mouse blood and Plasmodium infected blood. The
strongest expression of the wo enzymes was found in IB, but increased content of PPO in the midgut was found at 1 d
after infection. Inmunohistochemistry revealed that both SP and PPO were distibuted as brown granules in the hemo-
cytes, and a few particles were scattered in the hemolymph outside the hemocytes. Condusion The enhanced expres-
sion levels of SP and PPO in the hemolymph of Angpheles dirus during the melanization of Plasnodium yoelii oocyst
suggest that the two pmoteinases may be involved in the melanotic encapsulation of Plasmodium yoelii oocysts.
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Fig1 Protein bands of the hemolymph from Anopheles dirus ( SDS-PAGE,
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M: Marke; 1. Sfeeding mosquibes; 2: NB-feeding mosquitoes;
3: At 1d after infection
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Fig2 Western blot after SDSPAGE of PPO in the hemolymph of
Anopleles dirus adnlt females. after different blood feeding
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Fig3 Western blotting after SDS-PAGE of SP in the hemo-
lymph of Anopheles dirus adult females after different
blood feeding
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Fig4 Western blotting after SDS-PAGE of PPO in the midguts
of Anopheles dirus adult females in IB at1, 2, and 3 d

after infection
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A: Positive (SPX400); B: Positive (S-PX 1000); C: Negative (S-PX 400)

5
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Fig5 Location of SP and PPO in the hemocytes of Anopheles dirus by immunohistoc hemistry

3
. 1995 o,
5 ,
7d s 11d
s 0. 2%, 38.5%; dis
58.3%% 58.3%, PO
b b m
(pattern-recognition receptors, PRRs) .
SP )
[4]
, PPO —SP  PPO
» SDS-PAGE
, SP22D  PPO
2 )

. PPO . SP22D
PPO ,
PPO . SP22D  PPO
24h ,
s SP
PPO .

(1

(2

Holt R A, Subramanian G M, Halpem A, efal. The genome sequence of
the malaria mosquito  Anopheles gambiae|[ J) . Science 2002, 98 (5591).
129— 149.

Shahabuddin M, Costero A. Spatial distribution of factors that determine
sporogonic development of makna parasites in mosquitoes| J| . Insect Bio-
chem Mol Biol, 2001, 31(3). 231— 240.

Lavine M D, Strand M R Insect hemogytes and their role in mmunity[ J] .
Insect Biochem Mol Biol, 2002, 32(10): 1295— 1309.

Yu X Q Jiang H B, Wang Y, & al. Nonproteolytic serine proteinase ho-
mologs are involved in prophenoloxi dase activation in the tobac® homworm,
Mandua Sexta[ J| . Insect Biochen Mol Biol. 2003, 33(2). 197— 208.
Goman M J, Paskewitz S M. Serine proteases as mediators of mosquito im-

mune responsey J]. Insect Biochem Mol Biol, 2001, 31(3). 257— 262.

[Jh. , 1995, 8(4), 284— 285.
[J- , 2001, 23(4); 40
— 442,
[J. , 2000,
18(1); 11—13.
(m4F B FE)

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



