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The Infection of Reticuloendotheliosis Virus Changed the Protein

Composition and Immunomodulation of Exosome

Zhuang Pingping, Wang Xiaoman, Meng Wei, Li Gen, Cheng Ziqgiang, Wang Guihua*
(College of Animal Science and Veterinary Medicine, Shandong Agricultural University, Tai’an 271018, China)

Abstract The indirect immunofluorescence, transmission electron microscopy, Western blot, mass
spectrometry analysis, ELISA and flow cytometric were used to investigate the reticuloendotheliosis virus (REV)
infected DF-1, the morphology and biomarkers of exosome and the effects of REV on protein composition
and immunomodulation of exosome from infected DF-1 cells (Exo-R). The results demonstrated that green
fluorescence was observed in the cytoplasm of infected DF-1 cells. Isolated exosome was up to 50-100 nm
in diameter, with a cup-shape structure, and expressed marker proteins Hsp70 and Tsgl01. Compared with
exosome from uninfected cells, 58 kinds of different proteins were detected in Exo-R with up-regulated
46 kinds containing env protein gp90 and gag-pol of REV, and down-regulated 12 kinds. Furthermore, the
secretion of IL-10 was increased from splenocytes treated by Exo-R. The number of CD4'T and CD8'T was

also significantly decreased. The infection of REV induced the protein composition change of exosome,
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especially those important proteins carried by REV, which was associated with the immunosuppressive effects

induced by exosome.
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A: IEH 4 1(200%); B: #2FREVAHIL(200%).
A: uninfected cells (200x); B: DF-1 cells incubated with REV (200x).

Bl [EERERNERNREVEREDF-1155
Fig.1 Detection of REV in DF-1 cells by indirect immunofluorescence assay
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A: observation of exosome morphology and size under microscopy (scale bar=100 nm); B: the cell lysates and exosome were analyzed by Western blot.
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Fig.2 Identification of exosome
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M: FiHe s H Bimarker; 1~2: 1E% DF-14H 73 i H AN K; 3: REVIEHE FIDF- 140 i 73 4 R S A
M: perpainted protein marker; 1-2: exosome secreted from the normal DF-1 cells; 3: exosome secreted from REV infected DF-1 cells.

[El3 SDS-PAGE 735N A2 B AR
Fig.3 The protein composition of exosome analysed by SDS-PAGE
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Table 1 Differentially expressed proteins in exosomes from different cells
=1 £ % S o A7 Fh o
F5 EH@R%? %H?iéf/\ BAQR BAQN ﬁ{{{%ﬁﬁ[
No. Protein IDs Protein names Change times
1 >tr|F1PSTS| Cadherin-13 4522 400 37709 t 120
2 >sp|073775] Fibulin-1 5652 400 104 750 t 54
3 >tr|DOEKR3] Peptidyl-prolyl cis-trans isomerase 64 696 000 3923 000 t16.5
4 >sp|Q90WDO| Actin-related protein 3 12 500 000 926 100 t13.5
5 >sp|Q5ZHZ0)| Spliceosome RNA helicase DDX39B 3612100 307 690 t11.7
6 >tr[FINWO6| Tetraspanin 81 167 000 11 147 000 t8
7 >sp|013268 Proteasome subunit alpha type-7 31 825 000 4012 000 t7.9
8 >tr|FINWP3| Heat shock cognate 71 kDa protein 82 868 000 11 096 000 t7.8
9 >tr|FINVA4| Nucleophosmin (Fragment) 31995000 4160800 t7.7
10 >tr|Q155F6| Tumor necrosis factor-inducible protein 6 33 149 000 5559 600 te
11 >sp|P53488| Actin-related protein 2 12 454 000 2073 800 te
12 >sp|P62801| Histone H4 85413 000 15290 000 t5.6
13 >sp|P20785] Collagen alpha-1(VI) chain 12899000 2361 600 ts5.5
14 >sp/P13731| Serpin H1 5625 500 1036 900 154
15 >sp|P00337) L-lactate dehydrogenase B chain 1458 500 7024 500 1438
16 >sp|P63247| Guanine nucleotide-binding protein subunit beta-2-like 1 7303 900 1538400 t4.7
17 >tr|R4AGMI0| Fructose-bisphosphate aldolase 7531100 1739 400 t43
18 >sp|093510] Gelsolin 3344 100 823 480 t4
19 >tr|QIIAU4| Alpha 1 (V) collagen 1 347 900 337550 t4
20 >tr|O57658| Metalloendopeptidase (Fragment) 274 680 72 642 t3.7
21 >sp|P08110]| Endoplasmin 1416 100 402 570 t35
22 >tr[E1C6J9| Thy-1 membrane glycoprotein 33712000 9709 100 t3.4
23 >tr/Q6KDZ1| Basement membrane-specific heparan sulfate proteoglycan core protein 15667000 4834 000 132
24 >sp|Q5ZLNl1| Phosphoglycerate mutase 29747000 9485100 t3.1
25 >sp|Q8JFPI| Eukaryotic initiation factor 4A-II 6450 200 2228200 t2.9
26 >sp|P17785) Pyruvate kinase 168 310 000 60 593 000 t2.7
27 >tr[FINW43| Thioredoxin 50 344 000 19 551 000 126
28 >sp[PO8629) Thioredoxin 44090000 17312000 125
29 >splQ25C36| Thioredoxin 15819000 6237 400 t2.5
30 >sp|P43233] Cathepsin B 1108200 443150 t2.5
31 >tr[FIN9S7| Annexin 19 454 000 7 584 700 t25
32 >sp|P08250| Apolipoprotein A-I 5087 000 2028 100 t25
33 >sp|Q90953| Versican core protein 2 687 000 1121 000 t2.4
34 >sp|Q90835| Elongation factor 1-alpha 1 52595 000 22 164 000 t2.4
35 >tr|QS5ZIX9| Proteasome subunit alpha type 13 161 000 5516 900 t24
36 >sp|P07583| Beta-galactoside-binding lectin 18 196 000 7593 100 t23
37 >sp|P24802] Procollagen-lysine,2-oxoglutarate 5-dioxygenase 1 47443 000 20 673 000 t23
38 >tr[FINX22| Collagen alpha-1(XII) chain 297 680000 130250000 123
39 >sp|P50890| 40S ribosomal protein SA 5011 600 2 186 000 t22
40  >tr[FINU17| Phosphoglycerate kinase 25440000 11 842000 t2.1
41 >sp|P17153| Annexin A5 36 968 000 17 309 000 t2
42 >sp|P01994| Hemoglobin subunit alpha-A 5513 100 2 840 200 t2
43 tr]Q462Q9| Polymerase (Fragment) OS No
44 sp|P00544| Tyrosine-protein kinase transforming protein Fgr No
45 tr[C8CKXO0| Gp90 protein (Fragment) No
46 tr[A7TLKAG| Gag-pol polyprotein No
47 >sp|P20111| Alpha-actinin-2 3038300 47 861 000 116
48 >tr|E1C353| Collagen alpha-1(VIII) chain 623 340 8093 500 V13
49 >sp|P24797) Sodium/potassium-transporting ATPase subunit alpha-2 316410 2355300 V74
50  >sp|P68034| Actin, alpha cardiac muscle 1 95125 000 545450000 {57
51 >sp|Q5ZL72| 60 kDa heat shock protein, mitochondrial 627 620 2931300 V4.6
52 >sp|P02612| Myosin regulatory light chain 2, smooth muscle major isoform 1055300 3294 800 V3
53 >sp|057535) Nucleoside diphosphate kinase 522770 1404 100 125
54 >sp|Q04619| Hsp90 701 870 1741 500 125
55 >tr|Q5ZL39| Serine/threonine-protein phosphatase 1 061 700 2754 800 12
56 >sp|P62149)| Calmodulin 7666100 15357000 |2
57 >u|F1P2G4| Adenylyl cyclase-associated protein 682970 1318400 12
58  >sp|P98157| Low-density lipoprotein receptor-related protein 1 534 460 1024 400 12
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