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(57.89%-63.16%) ot mi S Figure 1. Ascosphaera apis pure culture under laboratory
A U (62.50%) ( 2-B) 12 condition.
# 1. sRNA-seq BBt
Table 1. Overview of sSRNA-seq datasets
Samples Raw reads Low quality  Containing ‘N’ reads Length<18 Length>30 Cleanreads  Q30/%
Aa-1 28107459 0 0 6826867 1254478 20026114 98.71
Aa-2 18958888 0 0 7620276 844015 10494597 98.84
Aa-3 23545952 0 0 3464066 2333901 17747985 98.69
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7 2. sRNA-seq HIBELLXSEREFAEE ST
Table 2.
genome of 4. apis

Mapping of sSRNA-seq data to the reference

Samples  Total reads Mapped reads Mapping ratio/%
Aa-1 12372063 5451506 44.06
Aa-2 1872934 1071438 57.21
Aa-3 2951258 1673403 56.70
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g 10r
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B 2. BkFEH miRNAs FI4FES

Figure 2. Analysis of characteristics of A. apis
miRNAs. A: Length distribution of 4. apis miRNA;
B: First nucleotide bias of 4. apis miRNA.

1 23 45 6 7 8 9101112 M
250 bp
100 bp
& 3. IKFEHE novel miRNAs Y stem-loop PCR £ F

Figure 3. Identification of novel miRNAs of 4. apis
via stem-loop PCR. M: DNA marker.

3. AWMRFERBISIH
Table 3.

Primer name Primer sequence

Primers used in this study

Loop-1 CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGCATTTTCG

Loop-2 CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGGCCTCAAT

Loop-4 CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGCCACTTCA

Loop-5 CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGGGGGAAGA

Loop-6 CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGAAGCACAC

Loop-8 CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGCTCAAAGA

Loop-9 CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGCAACTGAG

Loop-10  CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGGTGGTTGC

Loop-11 CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGCTTTTCTT

Loop-12  CTCAACTGGTGTCGTGGAGTCGGCAATT
CAGTTGAGGAGCCCAC

Aa-1F ATGGATTTGGAGATCC

Aa-2F CACTTGGTGTCCGCGTC

Aa-4F GAAGAAGGTCTGTTGTT

Aa-5F TCTGCATCAGTGAATC

Aa-6F GAGGATGTCGCTGT

Aa-8F GCGGCTCTGGGAGGATA

Aa-9F TTGCCGTCGGAGAGAC

Aa-10F GTTGGTATCGTC

Aa-11F AGAACGTTGAGGCTG

Aa-12F CGGGTGGGTG

Aa-R CTCAACTGGTGTCGTGGA

KOG
RNA 26
( 4

(551 genes)
(252 genes)
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KOG function classification of consensus sequence B A: RNA processing and modification

|| B: Chromatin structure and dynamics
C: Energy production and conversion
D: Cell cycle control, cell division, chromosome partitioning
E: Amino acid transport and metabolism
600 - F: Nucleotide transport and metabolism
G: Carbohydrate transport and metabolism
H: Coenzyme transport and metabolism
I: Lipid transport and metabolism
J: Translation, ribosomal structure and biogenesis
K: Transcription
400 - L: Replication, recombination and repair
[ M: Cell wall/membrane/envelope biogenesis
[ N: Cell motility
O: Posttranslational modification, protein turnover, chaperones

P: Inorganic ion transport and metabolism
200 - Q: Secondary metabolites biosynthesis, transport and catabolism
R: General function prediction only
S: Function unknown
T: Signal transduction mechanisms
I I I U: Intracellular trafficking, secretion, and vesicular transport
.- l- . V: Defense mechanisms

I ) N IS S S S N AN N I Iy S S S IS N I I IS I B W: EXtracellular SthtureS

ABCDEFGHI JKLMNOPQRSTUVWYZ Y:Nuclearstructure
[l Z: Cytoskeleton

Frequency

Function class

4. BKEE miRNAs FEEERR KOG HiEEIR
Figure 4. KOG database annotation of target genes of A. apis miRNAs.
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Figure 5. GO database annotation of target genes of A. apis miRNAs.
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Figure 7. miRNAs-mRNAs regulation networks in 4.
apis. Red ovals indicate 4. apis mRNAs, and green
rhombuses indicate 4. apis miRNAs.
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of their regulation networks
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Abstract: [Objective] In this study, pure culture of 4. apis was sequenced using SRNA-seq technology, followed by
prediction, identification and analysis of A. apis microRNAs. The microRNAs-mRNAs regulation network was
further constructed. [Methods] Illumina Hiseq Xten platform was used to sequence mycelium and spores of 4. apis,
and corresponding softwares were used to predict and analyze A. apis microRNAs, some of which were identified via
Stem-loop PCR. Cytoskype software was used to construct 4. apis microRNAs-mRNAs regulation network. [Results]
A total of 48268696 clean reads were obtained, and 118 miRNAs of 4. apis were predicted, whose length was
distributed between 18 nt and 25 nt. The preference of the first base of miRNAs with different length was obviously
various. Stem-loop PCR result showed target fragments with expected sizes were amplified from 10 microRNAs,
implying most of the predicted microRNAs’ true existence. In total, 6529 target genes of 4. apis microRNAs were
predicted, and among them 5725 could be annotated in Nr, Swissprot, KOG, GO and KEGG databases. Further
investigation demonstrated 24 target genes were annotated in MAPK signaling pathway. Cytoskype software analysis
suggested complicated regulation networks exist between microRNAs and mRNAs in 4. apis, and majority of
miRNAs inside the networks bind to several mRNAs. [Conclusion] Our findings enrich the understanding of 4. apis
microRNAs, provide beneficial supplement for basic biology information of A. apis, and lay some foundation for
illustrating the molecular mechanism regulating the pathogenesis of this widespread fungal pathogen.
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