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RAERMAFR 0 KD ZEAK LCMS/MS FUELEER ST

/T AL, AT, AT &Y, F4at, s
(1. BRI KT A mhlbe WHRY S5WRIEMEY LR =, EKK 4101331;
2. ERT&EBEHBE. HEEK 4024605 3. RSN UAY 2 EKEESLKE . HK 400716)

ME . A MAT & Microsporidi) # 2 F WA B, EREMXWEAETENFTE0KD £4F., KFARLH XA EH
FOAERERAE L F FRIA Y EHEMUATF 2 (Nosema ceranae) & 1 3 E 11 SDS-PAGE ¥ ik 347 L 25, £ 3 0. 1
mol/L KHCO; . K,CO; BAR(pHMEH 10. DA F A RBENEALAH EFE. EK 30 kD A4 & g # 4T LC-MS/MS
FHAEAREFEERAT 2 R EATNEaRFE LA TRBN 269N TANES. LR COCREEREHATT & A
sk, FREVUVKDZEATEAEHNEFRIZO BAKLENE BB BALEARSTHESZE, AP L L
EB| 512 YA Xty 7 Fb % AL F 8 & & (Spore wall protein, SWP) f1 3 f# 4% % & & (Polav tube protein, PTP), 3 3t 2 # 47 &
B E TP oA T AL ILE BB 8 PTPL.PTP2 X B M F & 85 PTP1.PTP2 AW B o3t & H, & SWP12 &
EREMMRNELSEFIN A ER LAY SWPR2 AR T EEMAT 2 PR - XRRAFHREEL, AT EN T &
BHATFREANRBTIEZURMEL AN ERR T EANHTEAEEZNS L E XL,

EER AT EBEMAT £;LCMS/MS R HEE A REEA

FE 4 2E:Q959. 115;0657. 63; Q51 XEKARERD: A XEHS:1672-6693(2014)05-0035-07

{7 3 (Microsporidia) AT LUBYL LT B A 09 B d  ta 2k gy BE 3 AKD . R B 75 19 150 £
AR SR, B2 L BHGE I T 0k 150 248 .1 300 AR, Hidh — 30 BE X F B R K Y fE
BRI 0 2 R AR TR R A T R R 2 A W R R R TR R 2 — . W A T R B e
L3 Ao AR Y 0 i I 0 ok T e ) A T R A Oy A T S T U L 4 e e Ak R LR 7 R R A Ok
RAEAT i BB F AR M E Y 2 —. 1996 4F Fries 28 AU 5L TG 27 1008 70 1045 4 1 4F L) % 7 1% 5 1K
/N 3E RNA b5 X A% T B2 P 5 (5 R AR 2 6 (A pis cerana VIR N EE B —Fh B B MA T R FBZ 0L AT
B YE AL F B (Nosema ceranae) , VAR, A WFFE K& BLAR T %6 B T A0 1 LX) 98 e OF EL A5 3 1 . 48 0 TR L 12 0 TR
TG i 22 BIEIR T W A 4 48, R AR BE 1 T B, R I 51 & 40 BES RS 3500 10 4k & R, S EORE S T B L B
T TSR R — 2 ] R K 36 ] R e A U S B0 W8 % 3 2R 3 (Colony collapse disorder,
CCD) BRG 1Y E ZE SRR 22— i 5 e e o 30 W) b ) S R R 4,

B W T A PR AR e B W P B I, B AR S R e i T A 4 M B R EL4EYY . Moore % AN T 1993
SRR 7 R T R AV U AT SDS-PAGE HLUK 53 BT 45 43 i 46 25 ~30 kD, 2007 4F 2 1E 3 45 AV SR HAS TR
J5 B X 5 A A B AT AR BT, A0 T 25~ 35 kD 22 [A] 38 ot B RE 4 AT & B0 A BE K 1 (Spore wall
protein, SWP) it TH i, ifii SWP 2 —Fh 52 Y5 BB LB E A . B &8 Ma 7 RO E AL EN
FHOCHIR I i A 4R 38, A B S8 000 75 7 26 e 1AL - 1R 30 kD Bk 11 AT 43 B AR L, 64T LC-MS/MS [ 1% 43 47 I %
SWP #2401l S — 264 4 25 1 (Polar tube protein, PTP) {4 1 31 45 #4) 15400 2 43 H7 101 22 B A i 7 285 e o 4 1 ot
SWP 7EJ&Ye i EAn b i e R 251 2%,
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1.1 ##

SO /R 5 B W A 1 R E PR T Y P L R e T R Al AR sy B AL A TR U T AR
BN T R B R, B R B R S OT IR N A E B ddH, O BFEE 4 220 A 1k uk IR DE TR . JE MR 500 r/min
B0 10 min JFHCE ; B3 3 000 r/min #50 10 min J5 BUUCHE . DLTE A ddH, O, MR 4 Percoll % BE # B B 0
(25%.50% .75 % 100 % 1 Percoll #4 850 L., 13 000 g B5.L> 30 min) . i% )2 PLUE BN g 4l fb £ 1, W & A 2% s ]
F ddH, O &% ,10 000 r/min 0> 10 min, B & JLIK , TR Percoll %5 B B 8.0, IR JIE 2 UTTE .

1.2 i Fl

2 5K 5 % v R RO TC ) < EEAE 10 g, SDS 2.3 g, Tris 0. 756 g, -8 Z 1 5 mL, il ddH, O it 5 € A5 % 50
mL, 3X FREZE s A BC ) - 0. 3 mol/L Tris-HCI(pH {H 4 6. 8), 6% SDS,24 % H i, 12%p-5i K 2B, 0. 15%
TR 5 (BPB) .

L3 RAERMBFREANRNAE

13,1 Adpk ZHOCERCI5 1M 7. U1 B FCEEN 1X10° A~/48),10 000 r/min B0 5 min, 7 FIF s #K
UM 100 pL 2 X B 5 22 W, 100 pL 3X EFEZZ vl IR 2S5 W 5 min, 13 000g.4 ‘CE.L 5 min, BT,
1.3.2 Z 3% ZHOCER16-18 10y el 3 4+ (B 1XX10° 4~/48) .10 000 r/min #5.0> 5 min, 5+ F 1 5 53 %)
FHAS 6] ¥ BE B 100 pL B 3F ZE4R K 27 “CF 4% 1 ha13 000 g.4 C B0 5 min JAETTIE . TTEHAIA 100 pl 2 X
e M, 100 pl 3X EAEGE MO IR A S . B 5 min, 13 000 g4 “CE L 5 min, BBV, B G0 23 9 - 0. 1
mol/L KOH,0. 05 mol/L KOH.0. 01 mol/L KOH,0. 1 mol/L KHCO; 5 K,CO, #JiEA W (pH {EK 10.7),

2 #ER

2.1 MAZELERFNERR SDS-PAGE &R 4

AR 7 ik b B A B R A 15 90 4 B L 6 00 Tk
AT SDS-PAGE HL Uk , 5 5 B 52 i R-250 J4 o kg il ,
AL A UL, AR PR B R Ak £ E L 7E 2 20,30,
60 kD AbA 3 25 47, Hoh 2 30 kD &b &0y ik B fe v . Al
TN R R A B IO A T 22 F K. 0.1 mol/L
KHCO, .K,CO, IR WM MEAFRTRAIFE. EY
20.30.60 kD A4bA7 3 45 F 4k, Hih 2 30 kD &b 5% 47 vk & £
1. 5 A WA R A A7 B AR 0. 01 mol/L KOH &b B 1)
FEHSE SR 0.1 mol/L KHCO, .K,CO, 1B& Wik
R B 4 BIOR o RE R — 3550, 05 mol/L KOH 4b 3 i1
T ZBCS 0P A A B AR — B0 R B A T Dm0, 1

- P— F.oM. AL i marker; 1. BRI EN 2. 0.1
mol/L KOH AbHL A9 8 1 HAT 20,30 kD AbA7 1 2% 5 H mol/L KHCO;3 . K.CO; TRAW (pH {7 10. 7) 4t B 5 #2 BUAY & H 5

WA, 3. 0.01 mol/L KOH 4 M5 $ I AIE 15 4. 0. 05 mol/L KOH jb
2.3 LCCMS/MS R £ EM R EBINGEN 2 JEHRHRIE 1155, 0.1 mol/L KOH Ab B 5 #2108 1.

PEECE 1 P 2 Yk 30 kD 257 B 450 1) E) [l Ui e % Bl ARZEGTLENEEHATROES
AL B KR 1 R R o A R A B 94T e R B (LC- Fig. 1 SDS-PAGE analysis of N. ceranae proteins
MS) 3 T BF L TS CHCT) i 4 . 79 50 0 58 1O 51 1) extracted by different methods

Mascot #{4 VE L 31 75 75 8 0 A A i 4 B DR 20 2 U B . IR b SRR R 3] 269 A8 F AL, JF X gk 4 35 ]
#47 COG IfesrdE. COG 485 L WIR , BRI RS M E N &R 2 58] 25.54% . Btk A . %
TR K TR SRR Z N 22.83% (B R E 2), HA -0 FEEESE R T T 50 =Y HHen 7
A~ SWP F1 3 4~ PTP, HAKFTiG 45 R W3k 1.,
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x1 EHEMBTH0 KD SWPF PTP & LC-MS/MS BB AT A 4 R
Tab. 1 LC-MS/MS analysis of 30 kD SWPs and PTPs of N. ceranae

o 5 S S % % ' o

49 429.7510  857.4875  857.4858 0 54 1 R.VGLEALEK.A
118 463.7358  925.457 1  925.454 5 0 25 1 R.FEELFNK.S
1401 651.330 3 1 300.646 0 1 300.645 2 0 75 1 K.VLEYNVDFFR. V
2 289 715.378 4 1428.742 3 1428.740 1 1 70 1 K.KVLEYNVDFFR. V
3 646 815.366 9 1628.7192 1628.714 0 1 21 1 R.EECERFEELFNK.S
3950 831.893 8 1661.7730 1661.7685 0 90 1 K.HVNFPEEYIETER. K
ACOL010000 4 917 597.6310 1789.8711 1789.8635 1 52 1 K.HVNFPEEYIETERK. Y
917.9456 1833.876 7 1833.867 9 0 78 1 K. VGSSIASLMNYEHGGNAK. K
10287432 5 433 925.940 4 1 849.866 2 1 849.862 8 0 80 1 K. VGSSIASLMNYEHGGNAK. K
8317 1212.5824 2423.1502 2423.146 1 0 116 1 K.SCVQALSAMNDFLGDDGVQGVLK. K
8380 1220.5796 2439.1446 2439.1410 0 123 1 K.SCVQALSAMNDFLGDDGVQGVLK. K
8784 1276.6342 2551.2538 2551.2411 1 100 1 K.SCVQALSAMNDFLGDDGVQGVLKK. V
8849 1284.6318 2567.2491 2567.2360 1 62 1 K.SCVQALSAMNDFLGDDGVQGVLKK. V
11851  1134.5322 4534.099 8 4 534.094 4 0 50 1 K. LYQGLSIISSVSNLNFLDNHDVFEAMSIICSNFADEDNDK. L
11852 1512.3757 4534.1053 4 534.094 4 0 64 1 K.LYQGLSIISSVSNLNFLDNHDVFEAMSIICSNFADEDNDK. L
2 359.1899  716.3653  716.364 6 0 44 1 K.FFFTR.Y
150 475.241 6 948.468 7 948.466 5 0 72 1 R.FNDGLIDR. M
181 487.7550  973.4955  973.494 3 0 35 1 R.VTAFVMYK.I
274 518.7950 1035.5754 1035.5713 0 33 1 R.LYSNGTLIR.I
478 566.309 4 1130.604 3 1130.5985 0 46 1 R.AFFNLVQHR.L
ACOL010000 973 623.290 3 1 244.566 0 1 244.564 2 0 15 1 R.DPCITIGPCGR. N
32_19542_152 093 467.895 8 1 400.665 4 1 400.665 3 1 421 R.RDPCITIGPCGR. N
2 614 737.859 4 1473.704 3 1473.700 1 0 60 1 R.DVYLNGSIWDHR.V
4 445 872.862 1 1743.7096 1743.708 6 0 97 1 R.YYFECSYGEIEER. L
6380  1017.9894 2033.9643 2033.9590 0 79 1 R.YVFDYMNILASLPSNCK.I
7645 1141.0438 2280.0731 2 280.067 4 0 78 1 R.NDGFLLPFTFDCITGFFNR. E
10 686 1648.3523 3 294.690 0 3 294.684 6 0 124 1 K.LNICSFSGIPSADFLIDPVSILELNLYER. T
15 390.716 0 779.417 4 779.417 7 0 29 1 K.TLDYIR.C
54 431.204 9 860.3952  860.396 3 0 26 2 R.CHFELR.R
90 453.250 1 904.485 6  904.484 1 0 15 1 R.IQCIPFK.V
179 487.2717  972.528 8  972.524 0 0 27 1 K.EDIINTIR.F
221 504.236 6 1 006.458 7 1 006.457 6 0 66 1 K.CDAEMILR.I
249 512.234 0 1022.453 3 1022.452 5 0 63 1 K.CDAEMILR.I
302 525.778 6 1049.542 7 1049.539 3 0 44 1 K.EIYEDLLR.R
653 589.8279 1177.6412 1177.634 2 1 56 1 R.KEIYEDLLR.R
778 603.829 0 1 205.6434 1205.6404 1 27 1 K.EIYEDLLRR.Y
827 607.860 6 1213.706 6 1213.7030 1 55 1 K. LKEDIINTIR. F
998 624.828 0 1247.6414 1247.636 6 1 54 1 K.IKCDAEMILR.I
ACOL010000 1 138 632.824 8 1263.6351 1263.6315 1 421 K.IKCDAEMILR. I
02_58817_30 1 430 652.310 8 1302.607 1 1 302.606 0 0 59 1 R.IDCNLNGCPK. E
1658 666.289 3 1330.563 9 1 330.564 6 0 321 K.HSDGTCMPADLK. N
1 840 682.376 4 1362.7382 1362.7329 0 67 1 R.GLLMINNIANYK. K
1947 690.372 6 1378.730 6 1378.727 8 0 78 1 R.GLLMINNIANYK. K
2749 746.424'1 1490.8337 1490.8279 1 80 1 R.GLLMINNIANYKK. L
2 858 754.422 2 1506.829 8 1 506.822 8 1 61 1 R.GLLMINNIANYKK.L
3080 772.8771 1543.7397 1543.7354 0 53 1 R.LHCNDPFNFKPR. C
3282 789.414 3 1576.813 9 1576.8106 1 50 1 R.IQCIPFKVPSTCK. V
5989 973.987 0 1945.9594 1 945.957 4 0 117 1 K.EYALFTASALHNTSFFK. Y
8§ 130 1189.0647 2376.1148 2 376.106 5 0 90 1 R.RPMTFAGMMDALNTVSWGTYK. H
8 194 798.3741 2392.100 4 2 392.101 4 0 85 1 R.RPMTFAGMMDALNTVSWGTYK. H
9 789 983.487 8 2 947.4417 2 947.435 4 0 76 1 R.RPCIETTCIFDIVAADNVKPCEAIR. I
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269 518.3101 1034.6056 1034.6012 0 23 1

502 569.3541 1136.6936 1136.6917 29 1

993 624.795 7 1247.576 9 1 247.575 1 60 1

1150 633.788 6 1265.562 6 1 265.559 8 27

1768 676.338 4 1350.6623 1 350.6602 42

1883 685. 8456 1369.676 6 1 369.673 4 33

ACOL010000 1 925 688.842 2 1375.6699 1375.6700
56_15755_13 3 616 814.4179 1626.821 1 1626.8109
6 285 007.474 6 2012.9347 2012.9215

7783 149.0850 2 296.1554 2 296.148 8

8 802 279.6615 2 557.3084 2557.309 8

10 630 642.8153 3 283.616 1 3 283.597 2

10 785 689.391 7 3 376.7689 3 376.7555

11 158 200.9251  3599.753 3 3 599.740 2

.FLSTVDIIK. T

. KIGLSIHELK. G

. NELCCAIVNR. A

.IPDQDCDYIK. A

. GNCIQDLYQIK. V

. VCEPPVCAITPK. V

. KNELCCAIVNR. A

. EKVCEPPVCAITPK. V

. TGSTTSNEYTLSSEYFVK. N

. VQTQFENGPFGPLTPIGEHTK. G

. LVIESNDNQFPSLMSLVAPNEIK. N

. GFCINFFPDEDLIVIVYEASDNGIRPGAR. L

. NNVAIIETVDPLTGFVNFSIQIFIPGSATDGK. I
.NNTDITVNGYPLRPVCTPCNTEIWFHQVVR. Y

— = e e e

736 598.799 0 1195.583 5 1195.5795
2 288 7153714  1428.728 2 1428.7249
3636 814.898 9 1627.7833 1627.7770
3900 829.892 6 1657.770 6 1657.7658
8344  1215.564 7 2429.114 8 2429.1057

.EVYMEVIEGK. I

. IALPNDFSPNDVK. L
.ILVVGEFADYDYPQ. -

. LQVETDGFTVFCDK. E

. LQVETDGFTVFCDKEQPSDSK. V

ACOL010000
05_36805_17

O O O oO|lo O O O O O H o H= O O O O =
-
<
e Z oy S Yt

—
oo
©
—

o
.
-
—

1591 661.308 5 1320.6025 1 320.598 6 .ASPYETFTYSR. L
. ASNFFTNMGTVK. A
ACOL010000 2765  748.3817 1494.7489 1494.7467 0 64 1 R.LSQWFGTSQNISK.I

28_19963_4 2787  750.350 0 1498.6855 1498.683 4 0 28 1 . QNVDAIMHAATSNQ. -

1668 666.816 6 1331.6187 1331.6180

<
(S
w
—_

6241 1003.5096 2005.0047 2 005.000 4 1 57 1 . NIDEKDIVEAFSDGVNLK. L

597 580.776 3 1159.537 9 1159.5357 . DSEPLDDTLR. C

. YAVESIESASK. S

. YGVQMVTLLQR. Y

. TIGVLWQGIELTR. I

. FVGDCIGSEPGVVGWK. N

. TDNTFIIALNVHLQK. Y

. SSIMEAITGIPNLYLDGK. F

. NQALVQVIHAIPDNSHEE. -

. ESILSYIGTIVNEINSDLIR. Y

. SSIMEAITGIPNLYLDGKFPAEK. V
.DVYQDNMGLHLFVWTCPQDNK. D

. LNMILPPKESILSYIGTIVNEINSDLIR. Y
.DVYQDNMGLHLFVWTCPQDNKDFLTIK. I
.EATSTDDFVNHNTSGNDIYEDEYGLFPEYALTK. K

676 592.297 4 1182.580 2 1182.576 8

1483 654.361 2 1306.707 9 1 306.706 7

2691 743.423 5 1484.8325 1484.8351

4230 853.9159 1705.817 2 1705.813 4

4352 863.979 0 1725.943 4 1725.941 4

ACOL010001 5 851 961.503 5 1920.992 4 1 920.986 6

7 464 125.107 7 2 248.200 8 2 248.1950
8563 832.102 6 2493.286 0 2493.2825
8 893 860.7314 2579.172 3 2 579.157 3
10470 1052.593 0 3 154.757 2 3154.7311
10 690 825.148 2 3 296.563 9 3 296.563
11 350 939.668 3 3 754,644 2 3 754,643

—_

5
5

0
0
0
0
0
0
0
22_9917_5 6 288 672.006 8 2012.9985 2012.9915 0 50
0
1
0
1
1
0
0

31 409.268 8  816.523 0 816.522 2 IVFIGLR. T

. EGLLSDCIK. Q

. TVSNASQECLK. N

. GQQQRQHAAINAAVQAMK. M

. KPYCICPGINDAISQPTR. E

. KKPYCICPGINDAISQPTR. E

. VVIDYPFVVVFNEYGEAIASK. T

. QECSGNGIITNILSNATVDVSNDGEGAK. S

265 517.764 8 1033.5151 1033.511 4 0 24 1

929 618.798 4 1235.582 2 1235.5816 0 39 1

ACOL010001 4 940 897.458 5 1792.902 4 1792.900 2 0 116 1
97_6868_11 6680 1045.5116 2 089.008 6 2 089.008 5 0 87 1
7350 1109.5607 2217.1068 2 217.103 4 1 84 1

§000 1174.0991 2346.1837 2346.17814 0 88 1

R
R
K
R
R
K
R
K
K
K
R
K
K
K
R
K
K
K
K
K
K
R
K
5219 912,996 5 1823.9785 1823.9669 0 66 1 K.IVSSFYEILNNLVEGK. K
K
K
K
R
R
K
K
K
K
K
K
K
K
K
R
K
R
R
K
K
K
K
9573 955.1193 2 862.336 0 2 862.330 1 0 121 1 K
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137 467.767 5 933.5204  933.517 1 0 34 1 R.IPDSVIYK.M
3674 816.929 3 1631.844 0 1631.836 6 1 34 1 K.STGISREEDLPISTK. T
3694 818.937 1 1635.8597 1635.8541 1 521 K.ALGMEKEDYINLIK. R
3878 828.384 3 1654.7540 1654.7475 0 75 1 R.FVSPTNGFTNEEDAK. K
4539 878.979 2 1755.943 8 1755.936 6 1 59 1 R.KAAADLIDETQIINNK. I
5 374 920.499 0 1838.983 5 1838.973 8 0 96 1 K. VIPNDASEININNSVIK. F
6332 1013.0142 2024.0139 2 024.0076 0 88 1 R.NPGPNPLTSGQVPFNQTTR. A
ACOL010000 7 772 765.373 2 2293.097 9 2293.097 5 1 62 1 R.HTAEVFNNTLEYVNTEEKR. H
03 44937 42 8335 1214.108 5 2426.2025 2 426.196 5 0 124 1 K.QVSSNDISTSNLINYIFNSISK. V
§ 351 811.0751 2 430.203 4 2 430.191 4 0 58 1 K.QLQNDGVLTEPFASDLIDAQEK. S
§389 1222.6244 2443.2342 2443.2231 0 98 1 K.QVSSNDISTSNLINYIFNSISK. V
8§ 918 647.308 0 2 585.203 1 2585.1955 1 61 1 K. MNEYNSDPNKKPTEILDTDEFSK. S
8 971 868.072 5 2601.1957 2601.190 4 1 52 1 K. MNEYNSDPNKKPTEILDTDFSK. S
9 020 873.741 4 2618.2023 2618.195 2 1 44 1 K. AAANIANNPETKDDVMQELDNSMK. I
9 410 926.479 6 2 776.416 8 2 776.406 5 0 85 1 K.SPLTGLTQDQVEQILANTPHTSAPMK. Y
115568 1011.2454 4 040.952 3 4 040.959 0 0 24 1 R ASFNTNNPAGNAFGSPSPGINLPNQPRPAGAGANAPNTPQR. R
ACOL010001
854.3750 1706.7354 1706.7352 0 90 1 K.GGNCDVQSNIECLNK. M
97_6868_10
TE < ML 57 PR 3R 75 Y h =R 1R T RE B LA
2.4 MEBRREEORER I EHFIESH 3

it COG Bl FEIIRETE B r 28 L B 7 A~ SWP | T
3~ PTP; R ] Smart AR, %F 7 F SWP 25 Hy kit 47 43 B (3%

2), GEHLE B SWP12 4 T4 ¥4I SWP25 M SWP7 A {5 & °f
T . SWPN FEE SWPO 47 BB, % %5 FIAY 3 Fh SWP A1 55 2

4 FPRE SWP [R] 5 22 i 1 T B ( Nosema bombycis)  FE 254 1
il 7 (Nosema antheraea) Wi )5 % W 6 8 7 HL (Nosema a-
pis) AR R [R] 5 AR R AT 38045 HE B8 40 #r , 45 SR R X 4 A i
TR 7 F SWP 51 A8 S B 2% AN A [A] Hrp 7 R Oy Al X
SWP s S RE K (B 3) . SWP12 (78 5 3 AR X8/ L 45 & EEAT
ZEITHILATEE R, KU SWPL2 ZEMAM TR E —REBRT B FHeefAaTFh MASEaNEEESSH
B SWP(H %K 4. XERSE PTP1 Al PTP2 5% &4l  Fig. 3 The average distance of cach family of spore
T A A AT 2 M AN BT 45 S 2 W] A 7 W W 2 wall proteins in seven Nosema species
T 1 3 5 R O 98 A %o 1 56 R (B B /] 5)
K2 FHE®EMAFHRS KD SWPF PTP HiEFBRER
Tab. 2 The characteristic of putative genes encoding 30 kD SWPs and PTPs of N. ceranae

0 1 1 1 ]
A & o 8 b v &
N < < N S
S & S & @ E ﬁ\

&
D

0

&

HEH g5 pas s Sy Fi/Da B85 BEHRE/N H9K BB GenBank % it &
ACOL01000010_28743_2 SWP12_NOSBO 29 024 2218 51 — — gi|257096789|sp| B3STP6. 1|
ACOL01000032_19542_15 SWP32_NOSBO 42 959 856 40 — — gi259511817 | sp/ B3STN7. 1|
ACOL01000002_58817_30 SWP25_NOSBO 32 847 6174 61 + — gi259511814|sp| B3STNG. 1|
ACOL01000056_15755_13 & E SWP 56 349 1468 44 — 4+ gil157382914 | gh| ABV48892. 1|
ACOL01000005_36805_17 SWP 8 22 223 585 34 — —  gil343409347| gb| AEM23899. 1|
ACOL01000028_19963_4 e SWP 9 45 201 219 24 — 4+ gil484855975]gb| EOB13793. 1]
ACOL01000122_9917_5 B E SWP 7 32 882 1513 76 + —  gil484855883|gh| EOB13707. 1|
ACOL01000197_6868_11 PTP 2 31 529 3648 40 + —  gil 340764467 | gb| AEK69415. 1]
ACOL01000003_44937_42 PTP 3 157 686 1052 24 + —  gi|484857316|gb| EOB15062. 1]
ACOL01000197_6868_10 PTP 1 49 073 90 3 — —  gi|484852837|gb| EOB11666. 1|
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3 S

AR FERT W 1 R R PR IO R VR S T AT T LG ORIV KOH A 35 S 0 8 PR S
ZEME I, SR KOH (0. 1 mol/L) AbH HAF 2 4 747 . /- BITEZ 20,30 kD &b, 1 5% 1F B 45 AW % 5 48 i 46 1
B RS BRI, 0.05 A1 0. 01 mol/L KOH AbHEJ5 8 (1 447 I W 2 B E A& . A 3 & F0, I
0.1 mol/L KOH 4b¥EZ i 1 457F 66. 2 kD Abiy E47 . Z Wb E4E A E S 0. 01 mol/L KOH #2HLY & 1 A
UL FE 66.2.30,20 kD AbtAT 3 ZAR WA A9 4577 .

TER B4 F Hh A i SWPS 1 PTP (9 AR ARBFFE X 30 kD Ab 28 (09 J5 3% 43 B 56 5 1 45 SR b
F& T PTP, X 27 W/RfE % i h SWP Ml PTP WAF7E B AE? (A — 412, PTP3 M52 8 4 F i1t K/hA 130 kD
LA AW ST AE 30 kD K/NK R H 47 RSS2 3K A5 T PTP3, iX —FRAF 5 e 58 70 B8 52 45 AL
At AT 38 2 R A FE Yk R R L R A A 5 2 RO (Phehonandria atrilineata Butler) IR AL F a0 & H 4
ZR RN 13 2R E AT SIT IR, P A 1KY 40 kD 12 58 A S E B R &M T

B PTP3, A A 57 4 0 48 W S A0 F A PTP3 25 F e Al &b B 07 & A JER B W 24 DA T B B AH X 358 /N B 1 Bt
M BB ERATEREFRAE S LAOFAE TR AN EEMRIOT RO RE R,
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The LC-MS/MS Identification of 30 kD Protein in Microsporidia Nosema ceranae

HE Chao', WANG Ruisheng®, HE Qiang', XU Jinshan', ZHOU Zeyang'"*
(1. College of Life Sciences, Chongqing Normal University, Chongqing 401331;

2. Chongging Academy of Animal Sciences, Chongqing 4024603

3. State Key Laboratory of Genome Biology, Chongqing 400716, China)

Abstract: Proteins involved in the cell invasion of Microsporidia were mainly presented as a molecular mass of approximately 30 kD.

In this study, we have compared the effect of extraction of total spore proteins from Nosema ceranae by two methods of unitizing

boiling and alkali— germination, which show that the latter with solution consist of 0. 1 mol/L. KHCO; and K,CO; (pH=10. 7)

were preferred to be recommended rather than the former method. After that, protein bands with proximately 30 kD were recovered

to conduct liquid chromatography and mass spectrometry. By Mascot online searching for protein— coding genes database of N. cer-

anae, 269 potential proteins were characterized and classified as translation and transcription proteins, ribosomal structural proteins,

modified proteins, transforming proteins and molecular chaperones, etc. Among them. seven spore wall proteins and three polar

tube proteins, which were considered to be the key factor during the cell invasion of Microsporidia, have also been identified. Fur-

ther data analysis of polar tube proteins show that PTP1 and PTP2 gene from N. ceranae share the common syntenic character with

that from other Nosema species. In addition, sequence divergence of spore wall proteins revealed that the SWP12 gene is more con-

served than other six spore wall genes in Nosema species. Our studies offer the source to study the function of targeted proteins in

N. ceranae that may take a role in affecting the host Apis mellefera.

Key words: Nosema ceranae; LC-MS/MS; polar tube protein; spore wall protein
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