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Differential Proteomic Analysis of the Male Accessory Gland of
Procecidochares utilis Stone under Cadmium Stress
Based on iTRAQ Technique

GUI Huamin, LU Wufeng, LI Lifang, GAO Ping, WU Guoxing, GAO Xi

(College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose] To clarify the effects of cadmium pollution on the proteome of the male ac-
cessory gland of Procecidochares utilis Stone. [ Method] Isobaric tags for relative and absolute
quantification (iITRAQ) technique and MS/MS were used to analyze and identify the proteome of the
male accessory gland of P. utilis with and without cadmium. [ Results] A total of 3 661 proteins
were identified, of which 58 had quantitative information differences, 38 were up-regulated and 20
were down-regulated. GO and KEGG annotation analysis and enrichment analysis were carried out on
the identified differential proteins, and it was found that these proteins had catalytic, metabolic and
transport functions. The results showed that the functional proteins in the male accessory glands of P.

utilis were changed after cadmium-stained. [ Conclusion ] This study clarified the changes in the
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proteome of the male accessory glands of P. utilis caused by cadmium pollution, and identified the

differential proteins of the male appendages of P. utilis after cadmium stress.

Keywords: Procecidochares utilis Stone; male accessory gland; cadmium; iTRAQ technique; proteo-
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Tab. 1 The top ten differences in protein analysis on the male accessory gland in Procecidochares utilis
with cadmium induced and control group
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Note: 1. cellular process; 2. metabclic process; 3. biological regulation; 4. regulation of biological process; 5. localization; 6. cellular component organiza-
tion or biogenesis; 7. establishment of localization; 8. response to stimulus; 9. developmental process; 10. multicellular organismal process; 11. signaling;
12. positive regulation of biological process; 13. negative regulation of biological process; 14. immune system process; 15. death; 16. cell proliferation;
17. biological adhesion; 18. locomotion; 19. viral reproduction; 20. reproduction; 21. reproductive process; 22. growth; 23. pigmentation; 24. rhythmic pro-
cess; 25. multi-organism process; 26. cell; 27. cell part; 28. organelle; 29. organella part; 30. macromolecular complex; 31. membrane-enclosed lumen;
32. extracellular region; 33. extracellular region part; 34. synapse; 35. synapse part; 36. binding; 37. catalytic activity; 38. transporter activity; 39. structural
molecule activity; 40. electron carrier activity; 41. enzyme regulation activity; 42. protein binding transcription activity; 43. transcription activity; 44. antiox-
idant activity; 45. nucleic acid binding transcription factor activity; 46. translation regulation activity.
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Fig. 2 GO functional annotation for differential protein
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tial protein function annotations. The indication in parentheses refers to the number of proteins under each function.
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Fig. 3 Pathway of up-regulated/down-regulated proteins in the accessory glands of P. utilis
with cadmium infected and non cadmium infected

1Ly AL (SOD) Hl CAT 1% P24k,
T o A B VR R 1) T v TN SR, AR S & B
AN CAT £iki [, X 5MUKRE cd it
R AR RE R A GST TGRS 2L, hisE 4
o Xof B H bt AR 2R 0 1) i) PR R RS R o 4
JEFREW Y, BOE A S CATIG YT mT
AE e L A R HEAR B 4 5 | 1) e A 473 g i
fiffe B A T AMCH B RO R Y, R BB AR N
£, BE G RE R E R R L S AR K R B
FE2EBE s AL, Ao MR 2 S ) A B T i ik
B—E BRSO L IR A B s, R

e JEE B 4 R o 22 ST Al U RL WL/ e R R
SR, P 2= S0 4 B A — R R
PEFI, I 8 =2 S e i BB BE A A B B9 i
s R VI B I RS e e S L AT B P S 2
Pl R GRS EE TR LIS SRR LR RO
BRiffeiE . SICE . NRITAAIRRESS, B A
SR RAT A R G R TIRE™, kb
P 22 SRR R i e A SR 4% CAT Hl GST X H#
G Jm BEAT A RE , AT AE G2 -0 535 o 53 JeR s
AR o

ARWFFER 22 E B GO WEVE T A& M -



234 P EEE A N e %378
HEZATT 20 A=W~ e HEA T 20 19731 2ihE HEA4 T 20 (920 HL2H 55
top 20 of biological process top 20 of molecular function top 20 of cellular component

Al A2 A3

Bl B2 B3

Cl C2 C3

D1 D2 D3

El E2 E3

F1 F2 F3

Gl G2 G3

H1 - H2 - H3 -

1 log,P D log,P & log,P
Jl 1 n 143 15
Kl 10 K2 12 K3

L1 9 L2 10 L3 10
Ml M2 M3

NI 8 N2 8 N3 5
(@) 02 03

P1 P2 P3

Q1 Q2 Q3

R1 R2 R3

S1 S2 S3

T1 ) ) T2 ) ) T3 ) )

0 5 10 15 0 5 10 15 0 5 10 15

TR B8 proteins number

T AL SACHLE R BL SERCEHT R 1. AHIEMCEHT R ; DL AUMRFISHT R ELRRACHHTRE; FLAEMREYAMMICELT R
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H2. G R KEEEAE 5 12, SJmAMKERG M 12, KRG K2, RNA 254 5 L2, 20 M2, 50 F AL S 5 N2, BEIRESZ A 1 5
O2. & FR/K G s P2, ZMAURAHE M Q2. ZE M A NAKAHE M ; R2. IR EIKEEEE; S2. 3 FINEAL R s T2, JRARERE 5
A3 ZRMENER Y B3 AT C3. ARBEARANMIAY; D3. UM ARBEA Aa R s B3, MUK F3. 4 G3. EZS a8, H3. NS IMA
13. JAh KRS 13 ANMIAh s K3, ANMISMELS GRS s L3, MIBTA RS M3, OB N3 MBI Z; O3, P22 i 4e; P3. 2,
Q3. ARy R3. MBI S3. MRSy T3. M/ MBI A

Note: Al. catabolic process; B1. oxoacid metabolic process; C1. organic acid metabolic process; D1. cellular ketone metabolic process; E1. carboxylic acid
metabolic process; F1. biopolymer catabolic process; G1. proteolysis; H1. protein catabolic process; I1. response to oxidative stress; J1. pyruvate metabolic
process; K1. monosaccharide biosynthetic process; L1. hexose; M1. gluconeogenesis; N1. alcohol biosynthetic process; O1. regulation of translational fidel-
ity; P1. peptide catabolic process; Q1. hemidesmosome assembly; R1. epidermis development; S1. ectoderm development; T1. cell-substrate junction as-
sembluy; A2. metal ion binding; B2. ion binding; C2. cation binding; D2. structural molecule activity; E2. peptidase activity, acting on L-amion acid;
F2. peptidase activity; G2. exopeptidase activity; H2. metallopeptidase activity; I2. metal loexopeptidase activity; J2. aminopeptidase activity; K2. rRNA
binding; L2. receptor activity; M2. intramolecular oxidoreductase activity; N2. transmembrane receptor activity; O2. serine hydrolase activity; P2. serine-
type peptidase activity; Q2. serine-type endopeptidase activity; R2. metal aminopeptidase activity; S2. intramolecular oxidoreductase activity;
T2. carboxypeptidase activity; A3. intracellular part; B3. cytoplasm; C3. non-membrane-bounded organelle; D3. intracellular non-membrane-bounded or-
ganelle; E3. extracellular region; F3. vesicle; G3. membrane-bounded vesicle; H3. extracellular vesicular exosome; I13. extracellular region part; J3. extracel-
lular organelle; K3. extracellular membrane-bounded prganelle; L3. cytssol; M3. ribosome; N3. keratin filament; O3. intermediate filament cytoskeleton;
P3. intermediate filament; Q3. cytoskeletal part; R3. cytosolic ribosome; S3. cytosolic part; T3. cytosolic small ribosomal subunit.
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Fig. 4 GO enrichment analysis of different proteins
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Note: A. metabolic pathways; B. microbial metabolism in diverse environments; C. tyrasine metabolism; D. ribosome; E. melanogenesis; F. citrate cycle
(TCA cycle); G. riboflavin metabolism; H. lysosome; I. glutathione metabolism; J. Staphylococcus aureus infection; K. prostate cancer; L. metabolism of
xenobiotics by cytochrome P450; M. P450 drug metabolism-cytochrome P450; N. taurine and hypotaurine metabolism; O. sphingolipid metabolism; P. oth-
er glycan degradation; Q. Notch signaling pathway; R. glycosphingolipid biosynthesis-ganglio series; S. fatty acid biosynthesis; T. arachidonic acid meta-
bolism.
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Fig. 5 Differential protein pathway enrichment analysis bubble chart
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Tab. 2 Differential proteins with the largest number of metabolic pathways

RABUT S BRI Z IR ik
protein ID protein name difference status pathway

Cluster-14817.42665_orfl S F AR catalase L9 up ®
Cluster-13214.122055_orfl 7 4 {62 phenoloxidase 2 i up ®
Cluster-13214.51783_orfl Ji 5 BT 7K A cytoplasmic aconitate hydratase i up ®
Cluster-14817.27513_orfl v P o- ] 2 B E EF AB neutral a-glucosidase AB 9 up ®
Cluster-13214.65160_orfl A =45 A-4 7K fft B S 44X 1 leukotriene A-4 hydrolase isoform X1 LA up ®
Cluster-13214.67314 orfl ATPFFHRER & il ATP-citrate synthase L up ®
Cluster-13214.72527_orfl HEM 2 5 IKEFW07G4.4 putative aminopeptidase W07G4.4 3 up ®
Cluster-14817.33501_orfl 61 %] -6~ IR 57 A4l glucose-6-phosphate isomerase 1 up ®
Cluster-14817.17612_orfl TR P4 9% 5 #4)B triosephosphate isomerase 98 up 06)
Cluster-13214.116940_orfl J5 W47 8 H arylphorin i up @B
Cluster-13214.105550_orf1 g — P& 8§ pyrimidodiazepine synthase i up 0]
Cluster-13214.69983 orfl BRI ERYRHAEL A FU adenylosuccinate synthetase 3 up ®
Cluster-14817.19801_orfl 2 fi 2 2 WU R % I #2185 cysteine sulfinic acid decarboxylase Fif up ®
Cluster-14817.30736_orfl 60SH%HE {4 1L 18a 60S ribosomal protein L18a i up @
Cluster-14817.31467_orfl GH15146 i up @
Cluster-13214.78471_orfl 40SHZ K14 2 1S4 408 ribosomal protein S4 i up @
Cluster-14817.31146_orfl WipliA R 19 S15Aa ribosomal protein S15Aa L up @
Cluster-13214.72980 _orfl 40SH% HE 14 2 F1S5a 408 ribosomal protein S5a 1 up @
Cluster-14817.31541_orfl B H IKS-#F5BE 1 F glutathione S-transferase 1-like T down @06
Cluster-14817.54636_orfl JE TR A [ fatty acid synthase T down ®
Cluster-13214.79618_orfl B-2L-FLHE 7§ B-galactosidase N down ®
Cluster-13214.42473_orfl ] BRI AT B IR M U probable isocitrate dehydrogenase i down 06)
Cluster-13214.113990_orfl fEMi A8 E 1 fat-body protein 1-like T down @0

E: O MAEMEARRS RS @ BARREL: © RlhigR: @ k.

Note: (D microbial metabolism in diverse environments; @) tyrosine metabolism; B) metabolic pathways; @ ribosome.
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