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1. MHERE

1.1 HEEREIEE

HEER BRI SRR D 7 U —H— (-80°C) IZRAFE ST D S31 KK (R JEMERR) & S63 Kk
GERIEMERR) 2 -, £7281%. PDA £ 721X PDB £5Hi A4 AW T{T o 7=,

FHH~7 2 —OWEUTIT, KIBE JM109, Z o _ 7 BHBHORNGEIZIEL ShuffleT?
W, RIBEORRICIT LB A v, 77 23 MrFiko@Ekizizr o ev ) o
(100ug/ml) 2N L7=,

1.2 F5TM7/ Lf#HT& RNA-Seq fZHT

DNA OfiH %, Takara NucleoSpin Plant IT Z >, #liH] DNA 1%, Covaris & & Y W1k
ZAToTl2e 7/ 5T 477 Y=L, MGIEasy Universal DNA Library Prep Set & MGISP-
100 Z FHWTHEE LTz, F7=, 7 X7 ¥ —IZiE, MGIEasy DNA Adapters—16 Kit &\ 7z,
BIRAK DNA 1Z, MGIEasy Circularization Kit Z V> TV >, DNA ZR—/ L1, DNBSEQ-G400RS
High-throughput Sequencing Kit {Z & VEE L7z, > —2 = v ZiRHTIZ, DNBSEQ-G400
Z T, 2X150 bp DS CHERE L7z,

Total RNA O#liHi, Takara NucleoSpin RNA Plant ZHWTITW, T4 77 U —Ii%,
MGIEasy RNA Directional Library Prep Set ZHWTHEEE L7-, BRI DNA & DNA AR— L



WX, Badlo@ IicEk L, —27 = v ZiET B 1R U < . DNBSEQ-G400 Z FHV T, 2X150
bp DA THE i L 7=,

1.3 7 ITYET/T—a i@

FIATRCTIVIE, £, 74V —FREUANA—RZENENDY — K% Fastp &
Trimmomatic D71 7T K& HNWT, THFZ—fEL M) I 7 &2iF-7-#%I2, Shovill
Faster SPAdes assembly a7 J A% HWT, EITL7-, WITnDO7Fa s LY Galaxy
(https://usegalaxy. org/) ND T =7 — L ZFIH L7,

T T3 3 UENTIE. AUGUSTUS'? Z vy, /X5 XA —X&— & U Candida albicans %%
MU, 22— FBBEFOHEEIT o7, ¥ 2737 BOBREIL. GhostKOALA™ Z Tl L
72,

1.4 RNA FIR(TPMEFT

TECTUVOBEERIU LS, 74TV —REUAR—=RZNZEND YU — K% Fastp & Tri-
mmomatic D7 17T KEHWT, TH T X —frEL N I T HIT-721%I2, Kallisto
quant Z HVNTIEBLE (TPM) ZfiftT L7=,
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FBIHARZ Z—1F, 4% PG IR F-% PCR HiMET% (Table 1), pET23-b [ZHHA LIBEE L7, ##
Ty H—F, KIGE ShuffleT7 IZ= L7 haRL—y gV CEA%, PTG THRKZ L%
JEDORBETHE LT, FEL 7B, £ LTI KIBED) G BugBuster (Merck) &
T E1T-> 72,

1.6 PG EMHE LU PP EMHRIE

PG IEIMEIE, 2%7 0 — A2 1% F 2 2R LT cupplate i "I & 0 iEMEDOA A3
~fz, PPIEMEIE, EAR 5mm O LB R (T AR, 7T XKE) 2, ORI X
OIEYED A 20~ T,

1.7 BUNDEIIREED T
NBAHEET 1 7T 5 Td D AlphaFold2” Z N TH PG D # o7 BT AR TS % TR
Mrii=,



Table 1 Primers used for vector construction

S31pgl-F AAGGAGATATACATATGGGCGGCGCCTGTGTTTTCA
S31pgl-R GGTGGTGGTGCTCGAGAAGTCTGCAAGTAGCACCA
S31pg2-F AAGGAGATATACATATGGGCGGCGCCTGTGTTTTCAA
S31pg2-R GGTGGTGGTGCTCGAGAATGTTGCAAGTAGCACCAG
S31pg3-F AAGGAGATATACATATGGCGCCCACCGAGTCTGAGGT
S31pg3-R GGTGGTGGTGCTCGAGGTTCTTGCAAGAGGCGTTGG
S31pg4-F AAGGAGATATACATATGGCCCCTATCAACCCCAACTA
S31pgd-R GGTGGTGGTGCTCGAGGGTCTCACAAGCAATACCAG
S31pg5-F AAGGAGATATACATATGCAAGTTAATTGTGTTTTCAC
S31pgh-R GGTGGTGGTGCTCGAGGGAAGCCTGGCAAGAGGCAG
S31pg6-F AAGGAGATATACATATGGGCAGCGCCTGTGTTTTTAA
S31pg6-R GGTGGTGGTGCTCGAGAAGTTTGCAAGTAGCACCAG
S63pgl-F AAGGAGATATA CATATGGCGCCCACTGAGACTGAGG
S63pgl-R GGTGGTGGTGCTCGAGGTTCTTGCAAGTAGCGTTG
S63pg2-F AAGGAGATATACATATGGCTAGCTCTTGTGTTTTCAA
S63pg2-R GGTGGTGGTGCTCGAGGACCTTGCAAGTAGCAGGAG
S63pg3-A AAGGAGATATACATATGCAGCAAAACTGCGTTTTTAC
S63pg3-B GAGTTCTTGACGCCGTTACCTCCATGGTAA

S63pg3-C GGTAACGGCGTCAAGAACTCCCCCGTCCAT

S63pg3-D GGTGGTGGTGCTCGAGGGCAGCACTGCAAGAAGCAG

Italic letters indicate restriction sites: Ndel, XAol.

2. RBREER
2.1 S31 ¥k& S63¥RDT /T— 3 @M

S31 Bk GRIEIERR) D5 ) It A X% 25. 3Mb, GC & 39. 64%., HEE B FH6, 514 fE, #&
I Z R BT 239 I TH Y PG & a— R LTV A B EITEM 6l Th o7z
(Table 2), WT D PG EETIZHA > ha AT E LR T, TNEND PG #s T
%% S31pgl~S31pg6 & LTz, —Ji, S63 Ik GERIEIERR) D7 ) LA X%, 24. OMb, GC &
41, 2%, HEERIS 7506, 507 ., s s 87 BEUT 272, PG = — NS 58U
3{ETodH o7z (Table 2), ZNEND PG BIn T4 % S63pgl~S63pg3 & Lz, £, S63pg3
DA a2 (1 R OIFAEDNFED Hiviz, 29 FfEO PG 7 2/ BREHIICEBIT 56—
M%) 1%, Table 3 |Z/xL7=,
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% Geotrichum candidum var. citri—aurantii Cé V., S63ERIX. G candidum \ZHED T
kT D G pseudocandidum T 5 Z L HNHIBH LT,

Table 2 Genome and annotation analyses

Genome size GCcontent  Coding genes  Secretome PG genes
S31 25.3 Mb 39.64 % 6,514 239 6
S63 24.0 Mb 41.2% 6,507 272 3

Table 3 Identity (%) of amino acid sequences among PGs

PG S31PG1  S31PG2  S31PG3  S31PG4  S31PG5  S31PG6  S63PG1  S63PG2  S63PG3
S31PG1 - 93.5 64.4 59.1 48.0 91.0 64.1 81.5 46.1
S31PG2 - - 62.8 58.4 46.4 88.8 62.5 82.6 44.4
S31PG3 - - - 51.2 51.7 67.0 88.9 66.5 49.7
S31PG4 - - - - 46.1 60.3 51.2 60.5 44.0
S31PG5 - - - - - 50.0 50.3 50.3 74.6
S31PG6 - - - - - - 67.0 84.5 48.2
S63PG1 - - - - - - - 64.9 48.8
S63PG2 - - - - - - - - 47.6

22 PGAVINVEHBLPGEH

S31 BkHI3k D PG s 6 il & S63 Bk 3 i, & 9 BB IOV T, %m%“%w) PG
B R ERHEBLSE T, i L e o & o 37 B % L cupplate JEIC
7 YT =N & B PG IE ORI E T 72 & 2 A, S31 8Kk SKE PG TlE, S31PG1, S31PG2
B LN S31P66 THARRZRIEMEN GRS H AL, S3IPGC3 TITEN R IEMENFRD iz (Fig. 1a),
¥ D S31PG4 & S31PGh T, TEMENHERR TE 220 o7, S63 BkHI2k PG Tix, S63PG1 k
S63PG2 T, BABRZRTEMEDNERD 541, S63PC3 Tl IEMENERD B~ 7= (Fig. 1b), &
/ﬁr@xw&b SRy 72 PG 2O T, ShuffleT? LI3H/2 5% T D Origami %ﬁﬁb\t

ATH, PCIFHEFMRINCE RN 2 Enb (T —XITRL TR, ZhH D PG
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AT ORI, 2O T A MEENREEL 5 X TWDAREMERH D,
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Fig. 2 PP activity of expressed PGs.
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3otz (Fig. 1), BZ 6L ZOEBPIEERES I OO EL 52 TV D ATREENS
Z b5, 5%, SRFEEICES ) -2 P6 bEBEE S, 29K 5 PPIEEDA
MAEHLNCT D2 LT, PPIEMEELRA T2 b ORI T X BEELS & SRS R
H SRR, THEHEPEERESIT TS PG OITRHEFE DM EN D = LI S D,
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Fig. 3 Predicted protein structures of PGs.
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GOTLDLTGLAKGTVVTFAGTTTFGYKEWEGPLISVSGDSITVNQASGGKIDCGGSRWWDG
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GOTLDLTGLAKGTVVTFAGTTTFGYKEWAGPLISVSGDSITVKQASGGKIDCGGSRWWDG
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Fig. 4 Conserved amino acids of PGs with PP activity in common.
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Fig. 5 RNA expression analysis of PG genes from

strain S31.
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Polygalacturonase genes in terms of draft genome and annotation analyses using citrus sour

rot pathogen S31 and nonpathogen S63
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In this experiment, the pathogenic strain S31
and the non-pathogenic strain S63 of the sour rot
pathogen were used to identify all genes
encoding polygalacturonases (PGs), which are
important for soft rot symptoms, retained by
each strain by draft genome and annotation
analyses. The results showed that strain S31 and
S63 harbor six and three PG genes, respectively.
Expression of each PG was performed in E. coli,
and S31PGl1, S31PG2 and S31PG6 were
successfully expressed from strain S31, and
S63PG1 and S63PG2 from strain S63. Among
them, three were found to have lemon peel
degrading ability (PP activity): S31PGI,

S31PG2 and S63PG2. Examination of the
amino acids common to PGs retaining PP
activity revealed that glutamic acid and
threonine were located above the substrate
binding site. RNA-Seq analysis of S31 on PDB
and lemon peel showed that the expression
patterns of the respective genes were different
and some of them were found to be catabolite-
suppressed or non-catabolite-suppressed. These
results suggest that gene expression patterns, in
addition to the PP activity maintained by the
PGs, are extremely important for the virulence

of the sour rot pathogen.



