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Abstract: [Background] Aureobasidium pullulans PA-2 is a fungal strain isolated from the infected poplar
leaves in Ping’an district, Haidong city of Qinghai province, China. Previous studies demonstrated that this
strain showed herbicidal and antimicrobial activities, suggesting that it may have potential in biological
pesticide. [Objective] To understand the information of genome sequence of A. pullulans strain PA-2 and
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mine gene clusters related to its biocontrol function. These results provide genetic basic information in the
future to analyze its biocontrol mechanism and functional modification. [Methods] Based on Illumina
HiSeq high-throughput sequencing platform, 4. pullulans strain PA-2 was sequenced. Bioinformatics
methods were used to genome assembly, gene prediction, functional annotation, prediction of carbohydrate
active enzymes and secondary metabolite synthetic gene clusters. Hydrolase activity was measured by
Congo red staining and other methods. [Results] The size of the genome is 28 932 793 bp with an average
of GC content at 50%, which might code the potential 10 839 genes. At the same time, 4 known secondary
metabolite synthetic gene clusters were also predicted, which might code the melanin, burnettramic acid A,
ACR-toxin I and abscisic acid. The strain can hydrolyze cellulose and pectin. [Conclusion] This study
provides useful information to analyze the internal causes of the biocontrol mechanism of strain PA-2 at
the genomic level, and offers reference for further understanding of secondary metabolite synthetic
pathways of A. pullulans. 1t is of great significance for further studies involved in strain PA-2.

Keywords: Aureobasidium pullulans, complete genome sequencing, hydrolase activity, secondary

metabolites, biological control
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Figure 1 GC content distribution (A) and length distribution (B) of the whole genome of strain PA-2
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Table 1 Prediction statistics of genetic elements

2 K

Class Number
Size (base) 28 932 793
Protein coding genes 10 839
Min length (base) 120

Max length (base) 14 895
Average length (base) 1437.33
Total coding gene (base) 15579 193
Coding ratio (%) 53.85
tRNA 173

rRNA 56

Exon 27 854
CDS 27 854
Start codon 10 801
Stop codon 10 766
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R 2 A.pullulans PA-2 EFH antiSMASH (V5.1.2) > it R
Table 2 Biosynthetic gene clusters of secondary metabolite in A. pullulans PA-2 analyzed by antiSMASH (V5.1.2)

TR FER A FEP RN e AR A 2 L AEARLE:
Cluster ID Gene cluster type Gene size (bp) Most similar gene cluster Similarity (%)
Cluster 1 Betalactone 29 797 Melanin 100
Cluster 2 T1PKS 46 512
Cluster 3 Terpene 21715
Cluster 4 NRPS, betalactone 54761
Cluster 5 NRPS-like 45073
Cluster 6 NRPS-like 35112
Cluster 7 NRPS-like 42 942
Cluster 8 TIPKS 47 565 Burnettramic acid A 22
Cluster 9 TIPKS 46 779
Cluster 10 NRPS-like 43 621
Cluster 11 NRPS 54 836
Cluster 12 NRPS-like 43 127
Cluster 13 Terpene 21 160
Cluster 14 T1PKS 45962
Cluster 15 T1PKS, NRPS 57 624 UNII-YC2Q1094PT (ACR-toxin I) 100
Cluster 16 NRPS-like 45371
Cluster 17 Terpene 24 224
Cluster 18 NRPS-like 43 377
Cluster 19 NRPS-like 36 965
Cluster 20 Terpene 23247
Cluster 21 TIPKS 42 671 Abscisic acid 50
Cluster 22 TI1PKS 46 168
Cluster 23 NRPS-like 43 818
gy = = N 29
- o1 S50 HE g A 16y 588 R L ok 1) — R 785 R 120
>5° FEHTAER Bon, W —FhEEA% T (4lternaria
alternata)y™4: )75 EIEBEVERIAY) #: % ACR-Toxin
5 400l Al DA EMLZ #7165 (Citrus jambhiri) W) EBE HZ
Qo A 3 > e 29-30 23
< 332 (SR ot d o2 R L N N S A |
g 270 PA-2 ¥Rt A — 4~ ACR-Toxin I -4 il 3 K 5%
2 200l HBLEE o 100%F00 3R 460 2418 b e o
. MR TSP R R ) 535 2 25 A
88 e — TR N oy
I FERTRIWTFE RN, g I TR 4= 2 AF FE N 23 00—
14 % 3 3 M S g A
0 L I % TR I A 2 1S I AF 32 AR A N B I 7 TR

GH GT PL CE AA CBM
Function class

& 3  A. pullulans PA-2 EHERY CAZy £ 5%

Figure 3 CAZy annotation of A. pullulans PA-2 strain
Note: AA: Auxiliary activities; CBM: Carbohydrate-binding
modules; CE: Carbohydrate esterases; GH: Glycoside hydrolases;
GT: Glycosyl transferases; PL: Polysaccharide lyases

T LR A B R S A vy A BT
Wk PA-2 AR 7R IR & UL DR, A AR AL
JEAL R 50%, DN AT 68 G R 1 7 R B S {0
P FARK BRI Z — WA RE
TE B MK 4 25 #0018 (Botrytis  cinerea) sl N 1 J& 25
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E

Bl 4 A. pullulans strain PA-2 3 4 ZFRKRHFIH (27 °C, 10 d)

Figure 4 Utilization of A. pullulans strain PA-2 for cellulose and pectin (27 °C, 10 d)

T A AEEMNAERREFRIENIRL 6 B: HFEM PA-2 M 4ERIEFRIENIRA 6 C: Btk PA2 A RALFYERREF
JEE 10 d BETVEEAR; D: BbK PA-2 A RIELFAER B IR AL ERYEWIRIIUD; E: MR PA-2 TERIKEEFRIE HRYIET ; F: Rtk PA-2
TER IR EEFRIE b1 2 T

Note: A: Congo red dyeing of cellulose medium without inoculation; B: Congo red staining of cellulose medium inoculated with strain
PA-2; C: Colony diameter of strain PA-2 grown on cellulose medium for 10 days; D: The size of the transparent circle of strain PA-2 grown
on the cellulose medium; E: The front of strain PA-2 grown on pectin medium; F: The back of strain PA-2 grown on pectin medium
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[Pythium aphanidermatum (Edson) Fitzp.]5% [ FI4Y;
T v 23 1 5 S 1 I 7 R K AT A A A
IR ALIE PEDS) ) Burnettramic Acid A & —Fhikig
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FRRLAIERIFE , AU 22%, XU B R
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HA 4 NCRIIRRRIEEFE, B4 19 DIREAR A
(-G R, X W PR PA-2 AT RE I G ith oA
KAREEY BT, FES R P, FEL
b, A E PA-2 KRR P B T A
A E R FRAG IR HTA R, XWUEN] 1%
TR PN AT BRI AT A P S5 g D

Tk K AL A W3 PE T (CAZymes)FE A 9 9 i
WP — S E N, TR A KR F Ak
PR SR, JUHAE s J5L R {2 Y AR ) sl s 0 L
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S BT T A (R U B R A 3 R v R AR AR
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LH NN 158 4> CAZymes AL Z 192, i
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Merin 25 KM A. pullulans GM-R-22 W& ILFEAR
IR B TS P SR A R g
AW SEAE SRARAT ,  SH 00 K i 2 32 200 L BE O 1 A
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