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Abstract: [Objective] To clarify the mechanism of Ubrl affecting the polar growth of Beauveria
bassiana based on the differentially expressed genes (DEGs) and proteins (DEPs) and their pathways in
the conidia of the wild-type (WT) and ubri-deleted (Aubrl) strains at the same time point and thus to
lay a theoretical basis for improving potential of B. bassiana for biocontrol. [Methods] Through KEGG
analysis of the transcriptome and proteome, the pathways of the DEGs and DEPs were clarified. The
germinated conidia in each germination medium (GM)-derived plate were photographed with a
microscope to verify the influence of the differential pathways on polar growth of the conidia. [Results]
ubrl deletion impaired the germination of conidia, resulting in abnormally curved or hook-shaped germ
tubes. Both the DEGs and DEPs were involved in nitrogen metabolism, arginine and proline
metabolism, and ether ester metabolism. Further verification showed that abnormal arginine metabolism
caused by ubrl deletion was an important reason for the disorder of conidial polar growth and that
abnormal metabolism of galactose and nitrogen led to slow germination of conidia. [Conclusion] The
absence of ubrl blocks arginine metabolism, resulting in abnormal polar growth of germ tube. The
abnormal metabolism of galactose and nitrogen also delays the germination of conidia. The findings are
expected to enhance the understanding of the mechanism of polar growth and the penetration process in

the infection cycle of filamentous fungi.
Keywords: Beauveria bassiana; Ubrl; polar growth; transcriptome; proteome; combined analysis
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Table 1

Paired primers designed for qPCR in WT and Aubrl

Primers Paired sequences (5'—3")

Purpose

BBA_05808-F/R
BBA_08602-F/R
BBA_02999-F/R
BBA_03419-F/R
BBA_07813-F/R
BBA_09000-F/R
BBA_04947-F/R
BBA_07454-F/R
BBA_01398-F/R
BBA_07574-F/R

ACGGTGACAAGTCCGATCTC/CCTGGGACTTCTTGGACTCA
GTCATTTCTGCCGTTTTCGT/CCAAAGGTAAAGACGCCGTA
GAGGCTCGCACTGATAAAGC/CAACCTTGGCACAAATTTCC
GTCATGGCAGTCAACATTGG/AGATCTCGGAGGATTGTTGC
TTCGAGGCGTACACAAAGTG/TGTTTGATTGAGTCGCTTCG
CCAAGTCGTCATGGTCATTG/ACCCTCTGCGAGCATAGAAA
TCACTGCAATGACCGAAGAG/GTCTTCCGATGAGGGATTCA
GTTCCGTGGAAACGACATCT/GACAGCAACCATGAGAAGCA
CGAGCAACACTACGGTCAGA/TGGAATCGATGGAAAAGGTC
CTCACTTTCTCCTCCGTTGC/ACAGGATTCCACCGGTAGTG

PCR detecting BBA 05808
PCR detecting BBA_ 08602
PCR detecting BBA 02999
PCR detecting BBA 03149
PCR detecting BBA 07813
PCR detecting BBA 09000
PCR detecting BBA 04947
PCR detecting BBA 07454
PCR detecting BBA 01398
PCR detecting BBA 07574

http://journals.im.ac.cn/actamicrocn
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Germination tube of wild-type and Aubrl strains at different germination times.
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Figure 2 Transcriptomic and proteomic analysis of wild-type and ubrl gene deletion strains. A, B:
distributions of log, FC and P values for all genes identified in the transcriptome and proteome. Differentially
expressed genes (DEGs) are those significantly down-regulated (log, FC<-1) or up-regulated (log; FC=1) at the
level of P<0.05. The rest of the genes are insignificantly affected (—1<<log, FC=<1). Differentially expressed
proteins (DEPs) are those significantly down-regulated (log, FC=<0.83) or up-regulated (log, FC=1.20) at the
level of P<0.05. The rest of the proteins are insignificantly affected (0.83 <log, FC=<1.20). C, D: enrichment

ratio and KEGG pathway enrichment analysis of DEGs and DEPs.
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Figure 3 Quantitative real-time PCR verification results of transcriptomics.
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Figure 4 Combined transcriptomic and proteomic analysis of wild-type and ubr/ gene deletion strains. A:

B4 FTFERM ubr] ERRRAERERANESEKSHH

the number of significantly differentially expressed genes and proteins enriched in the transcriptome (red)

and proteome (blue-green) and the significantly differentially expressed genes and proteins co-enriched

between them (brown); B: the number of up-regulated and down-regulated genes and proteins co-enriched by

transcriptome and proteome analysis; C, D: enrichment ratio of KEEG pathway of wild type and Aubr! stains

based on proteome and transcriptome, respectively.
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*2 RaR-BaiRfs. SRENEEFEIEPHEXERRS. BT EEIHRRESEAAETF
FH[EIE T R EE

Table 2 The significantly regulated genes of arginine and proline metabolism and nitrogen metabolism in
transcriptome and proteomics

DEGs DEPs
Gene name Gene description
log, FC P value log, FC P value

Arginine and proline metabolism

BBA_ 09701 Amidinotransferase family protein -2.04 P<0.001 -1.03 P<0.001

BBA 07822 Ornithine decarboxylase 1.48 P<0.001 -0.29 P=0.009

BBA_07026 Ornithine-oxo-acid transaminase 1.84 P<0.001 0.39 P<0.001

BBA 04583 Putative aldehyde dehydrogenase -0.51 P<0.001 -1.20 P<0.001
Nitrogen metabolism

BBA 08916 Carbonic anhydrase 2.95 P<0.001 -0.30 P=0.004
Protease

BBA 09427 Serine carboxypeptidase 2.01 P<0.001 -1.17 P<0.001

BBA_02915 Peptidase family M3 —-1.54 P<0.001 -0.30 P<0.001
Lipase

BBA_00702 Lipase, putative -1.34 P<0.001 -1.14 P<0.001

BBA 02483 Serine/threonine-protein kinase sspl 1.36 P<0.001 0.30 P<0.001

BBA 03331 Lipase/serine esterase 1.65 P<0.001 0.58 P<0.001

GM Cys Met Arg Pro Gly Ser Thr Val Leu Ile

Aubri-1 WT

Aubri-2

10 um-

1 —
‘\

{

Aubri-3

B 5 RIMSEREN AR ubr] £ ERKE KD SR E FR L KR F2 0
Figure 5 Effects of amino acids on conidial germination and polar growth of wild-type and ubrl gene
deleted strains. The arrow indicates that the germination tube returns to the near linear shape.
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Figure 6 Effects of replacing carbon and nitrogen sources and adding biotin on conidial germination and

polar growth of wild-type and ubrl gene deleted strains.
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