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Abstract:[ Objective ]S-palmitoylation is a dynamically reversible post-translational protein modification that exerts a key regulatory
role in biological processes such as signal transduction, metabolic homeostasis, and protein localization and transport in organisms.
However, its function in Setosphaeria turcica and its impact on the pathogenicity of this fungus remain unclear. This study aimed to
investigate the role of the palmitoyl transferase StPFAS in regulating the growth, development and pathogenicity of S. turcica, and to
lay a foundation for elucidating the molecular mechanisms underlying S. turcica growth and pathogenic processes mediated by
S-palmitoylation.[ Method 1StPFAS was identified via homologous alignment and a phylogenetic tree was constructed. RT-qPCR was

performed to determine the expression level of StPFA5 during the fungal infection process. The knockout mutant and
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complementation strain of StPFA5 were generated using homologous recombination technology. For the WT, AStPFA5 and
C.AStPFAS strains, the growth rate and pathogenicity were determined, and hyphal morphology and hyphal germination were
observed. Mycelial melanin was extracted by acid precipitation and alkaline dissolution, and the expression levels of melanin
synthesis-related genes were detected by RT-qPCR. In addition, all strains were inoculated on PDA plates containing Congo red and
CFW to assess the effect of StPFAS5 on the cell wall integrity of S. turcica. Furthermore, proteomic and S-palmitoylomic analyses
combined with database retrieval were conducted to identify differentially modified S-palmitoylation sites and their corresponding
proteins in the WT and AStPFAS5 strains, followed by functional annotation of these proteins. [Result] StPFA5 shared the highest
homology (80.35%) with PFAS from Cochliobolus heterostrophus. Compared with the WT strain, AStPFAS5 exhibited reduced colony
growth rate, abnormal hyphal morphology and significantly decreased pathogenicity, and these phenotypic defects were restored to
the WT level in the C.AStPFAS strain. Meanwhile, the melanin content in the mycelia of AStPFAS5 was decreased, the expression of
melanin synthesis-related genes was significantly down-regulated, and the sensitivity of AStPFAS5 to cell wall stress was reduced.
S-palmitoylomic analysis revealed that knockout of StPFAS5 led to the downregulation of modification levels at 448 S-palmitoylation
sites, and the proteins containing these downregulated sites were significantly enriched in biological pathways including amino acid
anabolism, carbon metabolism, glycolysis, cell cycle and chromosome condensation. Combined with the phenotypic characteristics
of AStPFAS5, StPFAS5 may affect the growth, development and pathogenicity of S. turcica by regulating the S-palmitoylation levels of
proteins associated with these pathways. [ Conclusion] The palmitoyl transferase StPFAS5 promotes the growth, development and
melanin synthesis of S. turcica by regulating the S-palmitoylation modification levels of target proteins, and exerts a positive
regulatory effect on the pathogenicity of this fungus.
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ifi, AR T-ZIAEA, BRI A G A A 05 Dt v 1)
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1.2 ERKBUFRE PFAS EERILEEFF TS
M NCBI (https://www.ncbi.nlm.nih.gov/) K& I

TEMIE B (Magnaporthe oryzae) ~ K48

(Fusarium graminearum) ~ TR 75 # AN 5

(Stemphylium lycopersici) ~ 7 JiEffE B (Cochliobolus
heterostrophus) ~ fHI%E: (Aspergillus fumigatus) -
A (Alternaria alternata) FVERFEELFH PFAS
TAERFA), AT Z A LR Clustal
Omega M %4 https://www.ebi.ac.uk/jdispatcher/msa/
clustalo) 5 jalview #f4; RAH MEGA 11 B4R R
4R B MP; Jl R NCBI Wi 3k13 StPFAS H [1F41,
JFIE i SMART M 3 Chttps://smart.embl-heidelberg.de/)
X He i B ) B R P 47 S S A SR AT 23 H
1.3 EEEXFRIEKFESH

Kkl 1X10%mL WT {7 s i Hefh 31 &

KEAEER BT3 WM Lo 73 ORI B 24 4. 6.
8 d (1) B73 M7 (K {4 S AL HEAT RNA $2100, 25
TransScript® One-Step gDNA Removal and ¢cDNA Kit

(TransGen Biotech, Jbn{) AT LRk L8
J&, KH cDNA 2 uL. 5% 0.2 uL. %65E it Mix 5
uL. H,O 2.8 uL A RIEAT RT-qPCR ¥, FrH M
2N B-tubulin (% 1), AN 2% K StPFAS
TEAR G RTE K- BRI TS 3 K.
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Table 1 Primer information

5|94 Primer name 5|43 Sequence of primers (5'-3") Fi& Usage
f-tubulin-F GTGCGCAAGGAGGCTGAGGG KL B-tubulin ik i

p-tubulin-R CATGAAGAAATGGAGACGGGGGAA Detect the expression level of S-tubulin
StPFAS-F GCATCATAGCCGAGTCGACA Kl StPFAS ik

StPFA5-R TCCTTCGACCGAGGTGTAGT Detect the expression level of StPFAS
StPFAS5-Up-F CTGCGCATTTGCTCTACT 1l StPFAS 135 )7 B

StPFAS5-Up-R RATGCTCCTTCAATATCATCTTCTGGGGGTCATTTGGACGGATGT Amplify the upstream fragment of StPFAS

StPFAS-HPH-F
StPFAS5-HPH-R

ACATCCGTCCAAATGACCCCCAGAAGATGATATTGAAGGAGCAT
ACGCCGAACACAGAGCAATAAAAGAAGGATTACCTCTAAACAAG  Amplify the fragment of HPH

F 1 HPH Bt

StPFAS5-Down-F

CTTGTTTAGAGGTAATCCTTCTTTTATTGCTCTGTGTTCGGCGT

14 StPFAS Rl B

StPFA5-Down-R AACCGACAACCAACCGACC Amplify the downstream fragment of StPFAS
G418-F TAAAATCGACAAGCCCGGCG AT LR IE

G418-R CAGCCCGATTTCCATTCCTC Resistance verification of complementation transformants
StMR1-F ACAGCCCCCAGTTCATGAT Rl SEMR1 31k =

StMR1-R TCTACTCGGGGTGTGTGTGTGC Detect the expression level of StMR1
StPKS18-F GCGTGAGATCAATGCTGCTG Ko StPKS18 Fik

StPKS18-R TCGTTGTCGTACGTCTTGCA Detect the expression level of StPKS18
StMVP1-F GGCCTTACCGAATCACCCA Kl StMVP1 %5

StMVP1-R CGGGCTTGTGTGTGGGATTATTG Detect the expression level of StMVP1
StSCD3-F TGTCACAGAGAATGGCTCGGTC Kl StSCD3 ik ht

StSCD3-R TCCATCGTCTCTCCTCTCCAA Detect the expression level of StSCD3
St3HNR-F AAGCTCATGGACGACGTTGT Rl St3HNR Fik i

St3HNR-R ATGGCCATGCACCTGGTAAA Detect the expression level of St3HNR
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3 K
1.4 StPFA5 BRI R K (B %M B ik 1 il
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PEG /1335840 WT BPRI SRR A, SR 753 DR i
FAGA . I RF 2O T B R DR R B S A A4, It
PCR #ATHIE

h T AT IANERREIE], LA WT 1K) DNA AR
B, ¥ B4 StPFAS 4K, FH T4 E0E¥ StPFAS
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SR, PEG NP LA BIASIPFAS BRI R A2
e, JEEAT PCR B 100F
1.5 FREREKERENE
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R, AR EE 3 K.
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FEfi# (filter aided sample preparation) o FEA# 5 HIIKEL
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FE s EFE 2] Trap Column (PepMap Neo 5 um C18 300
pmX35 mm, Thermo Scientific) J& & il (43 7 #r 4T

( WPAC Neo High Throughput column,

Scientific ) HEATBAFE 4> 2. IKBL 2 &5 H Orbitrap
Astral Zoom i/ (Thermo Scientific) # 17 DIA (3
P ARHACRAED BT bt
111 BB EEIREREF SN

Wb WT. AStPFAS WL BEATWRNTE, AR
SRR, DI P BN i B OV BT, BCA JREAT
HAE . SRS 20 pg BT SDS-PAGE
LS HLK o BERTRE i ISR E NN N- 8 B SR I
it (NEMD  CEVKE 0.1 mol' L) 4 CHFHE®H. =
W OIR- NG LR Z A NEM,  JRR 8 At
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#-HPDP JIIAFESH, 25 CF%A 1.5 he I SK i
DEERE BRGS0 R 1 BORAE 2 150 uL, T 6 Ve
AV AL INATE R ABREE (I8, (£ 37 C RiEAT
B . 2 Jn B 22 IRV AE 200 pL _EAE AR G2 o
W (0.2% T He IR, 0.2%Triton X-100 F1 500
mmol-L™ NaCD) 1, JFIA 100 pL B A Z LK,
PRI T RIEE SO 2 by P2 RS SRR B A AR . T
0.5 mmol-L™" Tris (2-carboxyethyl) phosphine (TCEP)
XF S-ERARIBE AL IR BOEA TUE i, 2805 T C18 [ AHAC I
FEREAT AR AR BE, B e T 0.1% HRR v i o A ]
Vanquish Neo UHPLC i Z4iHk 4 Orbitrap Astral
Zoom Jitil AT KB 70 8 KA I 3 B o g IR BCEEAT: 2]
Trap Column (PepMap Neo 5 pm C18 300 pm X 5 mm,
Thermo Scientific) 5 223 4.1% 43 #T4E (WPAC Neo High
Throughput column, Thermo Scientific) #EAT46 & 43 25 »

Thermo
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Fig. 1 Phylogenetic analysis of StPFAS5 and its relative expression during the infection process
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verification of StPFAS in transformants, M: DL 5000 marker; 1: PH¥EXSI# Positive control; 2: BHE%] 4 Negative control

2 StPFAS BB R Bl # M R4

Fig. 2 Generation of StPFAS5 knockout mutants and complementation mutants
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Fig. 3 Effect of StPFAS5 on the growth, development (A) and pathogenicity (B) of S. turcica
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Fig. 5 Effect of StPFA5 on melanin biosynthesis and cell wall integrity in S. turcica
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