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Fig. 1 The purification. microscopy and total protein SDS-PAGE

electrophoresis of N. antheraeae

Jo 3 2 5 8 A L 091 5 DR A T 2 Y L 91 s, A R R AL R B R o 1 R A W SR AL BN A R TR 16 04, T T
A E R EE I G BT 20005 5350 0 T IIRE T 2 5 A5 K 23 1 R B SE D DS S E B 10 06 B S DAL i D] 4 T

M EE A 5%,

100 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1539
m EEHARNES | 610
A aR==3 f
il = PSRN || o
488
1
2601 924 &
& 366 I
Z 616 -
401 |
e 244
20 308
122

ALY PSRl

i AR
GOsYZE

B2 HEHATFHATFHHAZEARMN GO MESNER

Fig. 2 The analysis of GO protein function in the spores period of N. antheraeae

3 i

GO Zr B X 5230 45 A 38 AR o 22 S 2L R GO 40, T DLR BB £ 2 R BRI GO #2264 H . F



%3 ZRE.E AERATFRRRLABFREANEE RSN 29

FRA [ A i 1) 22 S 5 DR AT 38 M 6 2 5 DR D B A9 B AR A O . AR IR S T B DAV Zi o 1 SRR 1 O HE R L F S T
AN RIKIEAENZEMCR, HE 2 TLEEEDR.GO TR RS TEZ AWMLY 1600, Bk % E
B & 2 T 2000, EATRYE AR AR . X T EUR TN A T A N B R T A2 e o LA LY
N 280 BN ER BT S VIR 2R 5 s AR AR W R Y B EERE IR L 4 R M O A S . 25 0 AL T
PRI HE R 7350 i GO TEREIER B9 70 90 F1 42 00, T 57 1% 48 5 2 A9 1 W9 38 70 5 PR 23 1) o5 Jo 1 45 SR A 40 0 1 3804
259058 LA TE YRR R IK A E A 5B R A0 H ] Ee I AR o S O AR A L AR X T A A A T
E A TE N PR IBUCE F7 AR — AR 0T B0 A RS A ZRBE AR CEE R 7 AL | 7 B 40 R A T B B
TR 7 PR K 6 £ 20 M 2 7 A B LU N A A s 2 A AR T S T A AR R L A R R AR A 2
FRRA, LABE i W o PR 058 . B s it 25 45 8 5 R A 5% A 1) % TR AR 1 A T35 BR IR 3BT, 2k B AR AR . R, R T
LTI B 2 5 A0 B AR I AR B TR 2300 S 924 1 900 A, 43 i) i ik [R5 S0 A TR A 59 96 T 50 0 5 o i 4 E 3
P18 30K T 8 4 TR 5] S 280 1 244 A, 43 301 ot B3 4 E S5 R 42 00 M1 40 06 . X2 PR ARCHL 1R A B A A A
Yy AR E RIS AR E WA BN BA LRI IR 88 A A A I BB R R IR S8 e HOUT i 2 40 M B 2ok A OR i 45
WA B T AR RS 5 1 B AL B B AL T T B A AR R A T AR T A TR AN I BRR

A AT 2% 38 2 B B SR8 R X AR 3 L R A 1 R0 PR B — b 1 A i T

SE K

(1] T @A AR . s E AR M. 17 0L TR 4
A A, 2003,

Science of Sericulture of Liaoning Institute. China tussah[ M].
Liaoning: Liaoning Science and Technology Press,2003.

[2] Rock W X.Dimorphic development of Nosema bomby-
cisspores in gut epithelium of larvae of the silkworm,
Bombyx mori [J]. Japanese Silkworm Hybrid, 1991, 60:
246-256.

[3] Bigliardi E, Sacchi L. Cellbiology and invasion of the Mi-
crosporidial J ]. Microbes Infect,2001,3(5) :373-379.

(4] ska&D5 . RAEH. B B 2 2 iy 2r 7 2R 2= [T ). @4k
At — A, 1994(4) 1 17-21.

Zhang Z F,Wu X P. Baculovirus molecular biology[ ] ]. For-
eign Agronomy— Sericulture,1994(4) .17-21.

(5] R&MH X ERE, 2E T+, 5. FIH DNA ZJ8 G #E1T =
WPHE 2 69 2 ML [T . AL BE2 . 200834 (3) :424-428.
Zhu X W,Liu Y Q,Li X S,et al. Taxonomy status of wild
oak silkworm in Yunnan revealed by DNA barcoding[ ] ].
Sericultural Science,2008,34(3) :424-428.

(6] FLAS . 24 55 e WA M & £ 20 H R LR A BiAR )] b
J5 #%ll ,2007,28(1) :5-6.

Kong J,Li Y X. Main Disease and integrated control of tus-
sah of Heilongjiang province[]J]. The North Sericultural,
2007,28(1) :5-6.

[7]Keeling P. Five questions about Microsporidia[ J]. PLoS
Pathog,2009,5(9) :e1000489.

(8] B R, 2, ok ot , 4. KA (HE AR e il (] 2 b F1 AR BN 52
1R OB S 2 W5 [T ], TE PR AR b R 2 2 4, 1996, 27 (4)
306-310.

Huang G K,Qin L,Zhang C,et al. Uitramicroscopic struc-
ture of the egg shel 1 of giant silkworm and oak silkworm

and their f1 hybrids[J]. Journal of Shenyang Agricultural

University,1996,27 (4):306-310.

L9 ZE M. b EHME &R 2= [ M. b5t . f B R 2304k R, 2003,
Qin L. Chinese tussah[ M]. Beijing: Scientific Culture Press
of China,2003.

[10] Kawarabata T. Biology of microsporidians infecting the
silkworm, Bombyx mori,in Japan[]]. Insect Biotechnol
Sericology, 2003,72(1) :1-3216.

[11] Wang L L,Chen K P,Zhang Z,et al. Phylogenetic analysis
of Nosema antheraeae (Microsporidia) isolated from Chi-
nese oak silk worm, Anthereae pernyi[]]. Eukaryot Mi-
crobio,2006,53(4): 310-313.

[12] AR ¥R BUIE T AL A 5L B B K MR Rl T 1R
WU U R AR B KRS T 00 e B 1 4 A T
[DJ. YLIRARIL VL35 K 2%, 2007.

Wang L. LThe ribosomal RNA gene of Nosema Antherae-
ae and the proteomics analysis on Nosema Bombycis and
Nosema Antheraeae , and comparative proteomics studies
in midgut of Bombyx mori infected micrsporedia[ D].
Zhenjiang,Jiangsu: Jiangsu University.2007.

[13] Xu J, Wang L, Tang F,et al. The nuclear apparatus and
chromosomal DNA of the microsporidian Nosema an-
theraeae [ ]J]. Journal of Eukaryotic Microbiology, 2011,
58(2):178-180.

[14] XA R4 1L, 2. DA de novo 2H 26 114 % 2 1k
i RSP A A R LB [T RN, 2012, 3
(32):1-5.

Liu Z L,Xu J S,Zhou Z Y. Acomparative study of four de
novo genomic assembly softwares for the assembly of full
sequenced genome of Nosema Antheraeae[]]. Newsletter
of Sericultural Science,2012,3(32):1-5.

[15] Jouvenaz D P. Percoll: an effective medium for cleaning

microsporidian spores[ ] ]. Journal of Invertebrate Pathol-



30 Journal of Chongqing Normal University (Natural Science)

http://www. cqnuj. cn Vol. 31 No. 3

ogy,1981,37(3):319.

(167 e, JE A . 2 fng. =% i 28 T i By 9+ 43 5 4 4k 77 vk i

g2 LI Mol #3831, 2009(1) : 96-99.
Zhu R J,Tang W, An N. The method in isolation and puri-
fication of Nosema sp,a microsporidian pathogen isolated
from Plutella xylostella[]]. Forest Investigation Design,
2009(1):96-99.

[17] Fumarola D, Antonaci S, Jirille E, et al. Percoll density
gradient centrifugation[ J]. International Journal of Clini-
cal & Laboratory Research,1982,12(3):485-491.

(18] RIR, ¥ E K, Jik 4k, 55, H &R T B N. bombycis 53
By kAT, fe 2l it . 2002, 22(1) : 7-9.

Animal Sciences

Zhou C, PAN G Q, Wan Y ], et al. Optimization of the
procedures of isolation and purifcation of Nosema bomby-
cis in silkworm [ J]. Newsletter of Sericultural Science,
2002,22(1):7-9.

[19] # el e, I 1% 5 20 K fe A (M. Jb it B 2 i Ak, 2012,
299-301.
Chang ] H. Spectrum principle and parsing[ M. Beijing:
Science Press,2012:299-301.

[20] 3R=&ETy . kb oo, M) . T F A et SR [T, &k B
2,2000,26(1) :38-44.
Zhang Z F,Shen Z Y,He ] L. The recent advancements in
microsporal J]. Science of Sericulture,2000,26(1) :38-44.

Identification and Functional Analysis of a Long Pole Tussah of the Total

Protein of Nosema antheraeae

GONG Juan-juan, XU Jin-shan, LI Zhi, DANG Xiao-qun, ZHOU Ze-yang, WANG Lin-ling
(College of Life Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: Antheraea pernyi Guerin-Meneville is a very important economic insect in northern China, pebrine disease caused by

Nosema antheraeae is a devastating disease. In this study, gradient Percoll-NaCl solutions were used to separate and purify the N.

antheraeae. The total protein of N. antheraeae was extracted and digested by trypsin, and then get the exact segment molecular

weight of each peptide by LC-MS/MS, more than 610 proteins were obtained against database. GO protein function analysis was

carried out; much protein is participating macromolecular complexes and structure. The proportion of catalytic activity, binding,

cellular process and metabolic process were lower than the proportion of predicted genes. We considered mainly because it departs

from the host cell in spore stage, cell physiology is inactive. Therefore, N.antheraeae adapted to the harsh environment by reduc-

ing the cell activities and material metabolism.

Key words: Nosema antheraeae ; spore stage; protein; functional analysis; GO analysis
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