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Identification and bioinformatics analysis of protein-phosphatome in Plas-
modiophora brassicae

YU Fang-wei, WANG Shen-yun, ZHANG Wei, WANG Hong, YU Li, LI Jian-bin
(Jiangsu Key Laboratory for Horticultural Crop Genetic Improvement/ Institute of Vegetable Crops, Jiangsu Academy of Agricultural Sciences, Nanjing
210014, China)

Abstract: Reversible phosphorylation of proteins, regulated by protein kinases and protein phosphatases is an impor-
tant post-translational modification, which plays a vital role in signal transduction, cell cycle, gene transcription and meta-
bolic regulation. In this study, bioinformatics tools were used to analyze the protein sequences from Plasmodiophora brassi-

cae €3 strain, and the identified protein phosphatase genes were further subjected to expression profiling analysis. Based on

O 88.2019-12-11 the combination of hidden markov model (HMM) search

EEWE LA AARIFIEEITH (BK20170608) ; [F5 A AR
SEIH (31701773) 1L “333 FRRAA I T . o
750 H ( BRA2018379 ) 5 T 4145 4 M BHHE 1 B 7 9 4 54 protein phosphatases could be further classified into

and SMART analysis, a total of 54 protein phosphatase

genes were identified in the genome of P. brassicae. These

[ CX(18)2006] four categories, including 10 phosphoprotein phosphatases
TEER A R (1986-) 5B WIT &M, 1 BIFFSE R i i (PPP), 21 metal ion-dependent protein phosphatases
W RAVEMHOR B IESE . (E-mail) yfw@ jaas.ac.cn (PPM), 19 protein tyrosine phosphatases ( PTP), four

WIAEE . 2HK, (E-mail ) jbli@ jaas.ac.cn aspartate-based protein phosphatases (APP). The molecu-
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lar weights of these 54 protein phosphatases ranged from 10 780 to 125 140, and the isoelectric points ranged from 4. 43 to

10. 45. The results of signal peptide and transmembrane domain analysis revealed that among 54 candidate protein phospha-
tases, PBRA_007461 had a signal peptide, and there were transmembrane domains in PBRA _003636, PBRA_004449,
PBRA_004464, PBRA_005270, PBRA_006854 and PBRA_007201. Transcriptome analysis results showed that these 54

protein phosphatases genes were differentially expressed at different stages. Notably, the expression of the metal ion-depend-

ent protein phosphatase gene PBRA_001085 was highest during the resting spore germination and the spore maturation peri-

od, indicating that it played an important role in resting spore development. In conclusion, this study can provide a theoreti-

cal basis for the characterization of protein phosphatases and development of novel strategies against clubroot.
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Table 1 List of pfam profiles used in this study
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LA AT, DLRCRAT B R0 B O AN [ 25 32 79 208
HelE . ARG Trapnell 251 17238 (1) 77 32 K K e
i, FPKM ( Fragments per kilobase of transcript per mil-
lion mapped reads) . & IR BEHE A 1Y 2 5K B 458
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Table 2 Identification of protein phosphatases in Plasmodiophora brassicae

. 1B
it . "
wai AR U R T T
APP PBRA_000495 CE094709.1 324 3.770 8.60 ¥ X
PBRA_002692 CEP01423.1 524 5.831 6.55 ¥ ¥
PBRA_003042 CEP03282.1 351 4.010 6.24 Jo ¥
PBRA_007906 CEP00172.1 291 3.247 7.02 ¥ ¥
PPM PBRA_000688 CE097342.1 407 4.459 6.87 ¥ X
PBRA_000995 CE097650.1 281 3.016 4.58 Jo ¥
PBRA_001085 CE099179.1 298 3.273 5.10 ¥ ¥
PBRA_001274 CE099367.1 332 3.563 4.84 ¥ ¥
PBRA_002157 CEPO1551.1 344 3.771 5.72 Jo X
PBRA_002428 CEP02163.1 357 3.943 6.15 ¥ ¥
PBRA_003129 CEP03369.1 378 4.083 7.56 Jo Jc
PBRA_003636 CE094823.1 315 3.507 8.36 ¥ A
PBRA_004464 CE095751.1 333 3.570 8.07 ¥ f
PBRA_005648 CE097044.1 342 3.665 6.68 Jo Jc
PBRA_005771 CE097167.1 428 4.712 7.59 ¥ ¥
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PBRA_005777 CE097173.1 392 4.309 4.73 X J
PBRA_006063 CE097949.1 497 5.380 4.79 & ¥
PBRA_006854 CE098740.1 399 4.308 6.50 & ]
PBRA_007271 CE099538.1 301 3.238 5.87 & J
PBRA_007461 CE099728.1 291 3.150 4.44 el J
PBRA_007471 CE099737.1 265 2.884 6.17 X J
PBRA_007636 CE099902.1 173 1.948 7.13 & J
PBRA_007716 CE099982.1 398 4.596 4.84 & ¥
PBRA_008437 CEP01125.1 414 4.508 4.43 X J
PBRA_008821 CEP01878.1 411 4.551 6.51 & J
PPP PBRA_000135 CE094350.1 304 3.508 4.82 X J
PBRA_002029 CEP01423.1 305 3.512 5.07 & I
PBRA_002095 CEP01489.1 293 3.315 6.18 & %
PBRA_003208 CEP03448.1 514 5.762 5.63 X J
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PBRA_005841 CE097727.1 616 5.855 4.76 X J
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PBRA_000278 CE094493.1 202 2.168 6.52 J T
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PBRA_007543 CE099809.1 170 1.880 7.95 X &
PBRA_008356 CEP01044.1 92 1.078 10.16 X J
PBRA_009167 CEP02949.1 502 5.463 10.45 TG ¥
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Fig.1 Dynamic changes of protein phosphatases gene expression in Plasmodiophora brassicae
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