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Figure 1.

Monascus pigment (MPs) anabolic pathway related gene cluster (53 kb, 16 genes). The ruler at the top

of the figure shows the relative size of genes in KB; Arrows show the direction of genes and transcription.

MpigA—-MpigP genes encoded respectively: A: polyketide synthase; B: positive regulator; C: dehydrogenase; D:

3-O-acetyltransferase; E: aryl alcohol dehydrogenase; F: amine oxidase; G: oxidoreductase; H: dehydrogenase; I:

negative regulator; J: a-fatty acid synthase; K: B-fatty acid synthase; L: ankyrin repeat protein; M: p450 enzyme; N:

salicylate hydroxylase; O: hypothetical protein; P: multidrug transporter.
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Figure 2. Morphology of Mp-21 and AMpigE
colonies cultured in PDA for 7 days.
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% 1. Mp-21 -1 AMpigE RNA-Seq HiEAELE R %Kit

Table 1. Statistics of Mp-21 and AMpigE RNA-Seq data assembly results
Sample name Mp-21 AMpigE
Total reads count 46744934 50316365
Total bases count/bp 6678684528 7249201626
Accuracy more than 90% base number/bp 6676973448 7247319820
Accuracy above 90% bases ratio/% 99.97 99.97
Accuracy more than 99% base number/bp 6609947449 7174495442
Accuracy above 99% bases ratio/% 98.97 98.97
Accuracy more than 99.9% base number/bp 6413223870 6960691980
Accuracy above 99.9% bases ratio/% 96.03 96.03
GC bases count/bp 3564594111 3879554452
GC bases ratio/% 53.38 53.51

Fz 2. Mp-21 FA AMpigE %% 3% Unigene [F5 ;%
ZES
Table 2. Annotation statistics of Mp-21 and
AMpigE transcription Unigene sequences

Database Number of genes Ratio/%

CDD 3822 52.94

KOG 3285 45.5

NR 4526 62.7

NT 3606 49.95

PFAM 3176 44

Swiss-Prot 4271 59.16

TrEMBL 4516 62.56

GO 4616 63.94

KEGG 1380 19.12

Total genes count 7219 100
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Correlation of Mp-21 and AMpigE gene

expression levels.
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Figure 4. Volcano map of differential gene

expression (AMpigE vs. Mp-21).
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Table 3.

Mp-21 F1 AMpigE £ R ERF KEGG ST EESiT

Analysis and enrichment statistics of differential gene KEGG of Mp-21 and AMpigE

Pathway

Differential genes

P-value

Gene ID

Up-regulated

Down-regulated

Starch and sucrose metabolism

Carbon metabolism

Pyruvate metabolism

Cyanoamino acid metabolism
Isoquinoline alkaloid biosynthesis
Tropane, piperidine and pyridine

alkaloid biosynthesis
Beta-alanine metabolism

Taurine and hypotaurine metabolism

Tyrosine metabolism

Phenylalanine metabolism

Carbohydrate digestion and absorption

Protein digestion and absorption

Phenylpropanoid biosynthesis

10

14

5.81E-05

0.000567

0.004956

0.005647

0.006338

0.006338

0.010864

0.011841

0.01789

0.01789

0.028956

0.031378

0.043247

TRINITY_DN1257 c0_g2
TRINITY_DN1143 c2 gl
TRINITY_DN1450 c0 gl

TRINITY _DN1194 c4 g3
TRINITY_DN1332_c0 gl
TRINITY_DNI1517 c2_g6
TRINITY _DN1286 ¢2 g5
TRINITY_DN1441 cl_g7
TRINITY_DN1487 c0 g3
TRINITY_DN1450 c0 gl
TRINITY_DN1305 cl_gl
TRINITY_DN1182 c2 g8
TRINITY_DN1072 ¢c0 gl
TRINITY _DN1557 ¢c0_g6
TRINITY_DN1332_c0 gl
TRINITY_DN1090 c0 gl
TRINITY _DN1305 cl gl
TRINITY_DN1438 c5 g4
TRINITY _DNI1557 c0 g6
TRINITY DN1143 ¢2 gl

TRINITY_DN1209 c0 gl
TRINITY_DN1209 c0 gl

TRINITY_DN1441 ¢l g7

TRINITY_DN1209 c0 gl

TRINITY _DN1209 ¢c0 gl

TRINITY _DN1209 ¢c0 gl

TRINITY_DNI1257 c0 g2

TRINITY_DN1143 c2 gl

TRINITY_DN483 c0 gl

TRINITY_DNI1377_¢c0_g5
TRINITY_DNI1531 cl_g2
TRINITY_DN1274 ¢0 gl
TRINITY DN1333 ¢l _g2
TRINITY_DNI1158 c3 g4
TRINITY _DN1345 c0 gl
TRINITY _DN1323 cl g3
TRINITY_DNI1519 ¢3 g9
TRINITY_DN1345 c0 gl

TRINITY_DN1323 cl_g3

TRINITY _DN1274 ¢c0 gl
TRINITY_DNO988 c0 gl
TRINITY_DN1369 c2 gl
TRINITY DN452 c0 gl
TRINITY_DN847 c0 gl
TRINITY _DN452 c0 gl
TRINITY _DN847 c0 gl
TRINITY _DNI1271 ¢2 g2
TRINITY_DN452 c0 gl
TRINITY _DN847 c0 gl
TRINITY _DN1380 cl_g4
TRINITY_DNI1271 c2_g2
TRINITY_DNI1369 c2 gl
TRINITY _DNI1515 ¢3_gl
TRINITY_DN452 c0 gl
TRINITY_DN847 c0 gl
TRINITY _DN1465 ¢5 gl
TRINITY_DN452 c0 gl
TRINITY_DN847 c0 gl
TRINITY_DN1249 ¢c0 g3
TRINITY DN1345 c0 gl
TRINITY_DN1249 c0 g3
TRINITY _DN302 c0 gl
TRINITY _DN710 c0 gl
TRINITY_DN638 c0 gl
TRINITY_DN1274 ¢0 gl
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Unraveling MpigE involved in pigment biosynthesis in Monascus
purpureus Mp-21 by RNA-Seq transcriptome profiling analyses

Feng N1, Yunzhang Ding, Jingjing Ma, Jiaqi Wang, Donghua Jiang
College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, Zhejiang Province, China

Abstract: [Objective] To analyze the effect of MpigE (one of Monascus purpureus genes) deletion on the
transcription of Monascus pigments. [Methods] The wild-type Monascus purpureus Mp-21 and the AMpigE were
analyzed by high-throughput transcriptome sequencing, annotation, enrichment of gene function analysis and gene
expression differences pathway enrichment analysis. The transcription level revealed the reason for the change of
pigment production after MpigE deletion. [Results] By RNA-seq sequencing, 7.5-8.5Gb of original data were
obtained from each sample, and 7219 Unigenes were obtained after de novo assembly, among which 5692 were
successfully annotated. The enrichment analysis of differentially expressed genes showed that compared with the
wild-type strain of Mp-21, AMpigE had 199 up-regulated differentially expressed genes and 293 down-regulated
differentially expressed genes. [Conclusion] The deletion of MpigFE can affect the biosynthesis of pigment by
promoting the expression of central carbon metabolism and acetyl-CoA metabolism-related genes in Monascus.

Keywords: Monascus, Monascus pigments, gene deletion, metabolic regulation
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