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Abstract ; Different varieties have different resistances. In order to further explore the resistance differences in different

varieties of pitaya and to provide a reference for further study on breeding of pitaya resistance, we used Illumina HiSeq
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2000 sequence platform to sequence the transcriptomes of ¢ Putongbairou’ (BR) and * Ecuador Yellow’ (EY).

Functional classification and enrichment analysis of differentially expressed genes (DEGs) were performed by reference

to GO Ontology, KEGG and others databases. The results were as follows: (1) There were 14 248 DEGs between BR

and EY, of which 5 446 genes were up-regulated and 8 802 genes were down-regulated. (2) GO functional analysis

showed that these DEGs were mainly involved in enzyme catalytic activity, cell components, metabolic processes,

etc. Among them, there were 349 differential genes involved in oxidoreductase activity. (3) KEGG pathway analysis

showed that most of the DEGs were enriched in metabolism, biosynthesis, etc., and 12 key genes such as CYP86 and

CER1 involving in cutin, suberine and wax biosynthesis. We found that the expressions of DEGs involved in

oxidoreductase activity were higher in BR than those in EY, which significantly enriched, indicating that may be

significant differences in growth and cell metabolism between BR and EY. DEGs involved in the cutin, suberine and wax

biosynthesis were up-regulated in BR, and such genes had higher expressions in BR, and were significantly enriched,

which suggest that BR may be superior drought and disease resistance than EY.
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Varieties of pitaya used in the experiment
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Table 1  Quality table of sequencing data
BE o GC F ik
FESL JRL reads  [RiJBidE reads Clean- HEHH#>0.999 GC
030
Sample Raw reads  Clean reads bases (%) content
(Gb) i (%)
BR_1 53250692 52512370 7.88 91.36 48.98
BR_2 50 237 344 49 478 466 7.42 90.77 49.56
BR_3 50441754 49 424 658 7.41 90.14 48.69
EY_1 58014 828 56 782 758 8.52 91.12 48.82
EY_2 53025282 51813250 7.77 90.99 49.16
EY_3 49516914 48245168 7.24 90.75 49.19

{E: BR_1,BR_2.BR_3 703l 5 K Je R A 9 3 A,
EY_1.EY_2 . EY_3 03l 0 KR 80" 3 M EA

Notes: BR_1, BR_2 and BR_3 are three biological duplicates of
pitaya ‘Bairou’ ; EY_1, EY_2 and EY _3 are three biological
duplicates of pitaya ‘ Ecuador Yellow’ .
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KO B8 )% ; D. 13 B3] Swiss-Prot 5% ; E. {1 FE] PFAM
BARIE; FoOEBER GO BdlE; G RS KOG #ilE
A. Annotated in NR; B. Annotated in NT; C. Annotated in KO;
D. Annotated in Swiss-Prot; E. Annotated in PFAM; F.
Annotated in GO; G. Annotated in KOG.
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Fig. 2 Histogram of Unigene annotation results
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1
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TR EMNZE SR, FoldChange Fm 25 54, padj 3
AL IE G BY palue

X-axis and Y-axis present threshold value in log transform. Each
dot is a differential expressed genes. Dots in red mean up-
regulated genes, dots in green mean down-regulated genes and
dots in blue means non-regulated genes. FoldChange represents

fold change, and padj represents the pvalue after correction .

K3 BR vs EY [A]3EPN 2257 321550 kil
Fig. 3 Volcano graph of differentially
expressed genes in BR vs. EY
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A: A EAGEEGE R B, SR JEEEE M C. BUAafLis M D. A ALIE IR v MR Tl A W 21K E. SR 1455
F. DUMEIES5 45 G MZLRL5 A, B: A DNA %4 B. mRNA f&4fi; C. mRNA FI3E4L; D. RNA 34 ; E. 5752k, F. virion
#RF; G. RNAJER RNA R G MR 5% ; H. mRNA W ACHERL MG ML, L 020 B 05 1, 7 T TR ER 88 0. 4% & Mg 05 1
K. ADP #5745 ; L. RNA HUILRRS BT, ML R FH R S B HOHSE R Y SL e RO BT A s N RNA JE [7] RNA SRS BEE 1

A A. Oxidation-reduction process; B. Oxidoreductase activitys; C. Antioxidant activity; D. Oxidoreductase activity, acting on peroxide as
acceptor; E. Iron ion binding; F. Tetrapyrrole binding; G. Heme binding. B: A. DNA integration; B. mRNA modification; C. mRNA
methylation; D. RNA methylation; E. Viral capsid; F. Virion part; G. RNA-directed RNA polymerase complex; H. mRNA methyltransferase
activity; I. Carbon-oxygen lyase activity, acting on phosphates; J. Terpene synthase activity; K. ADP binding; L. RNA methyltransferase
activity; M. S-adenosylmethionine-dependent methyltransferase activity; N. RNA-directed RNA polymerase activity.

4 BRvs EY EJH(A) MR (B) 2257 FK BN GO 7338 B a4 ot
Fig. 4 GO classification and enrichment analysis of up-regulated (A) and

down-regulated (B) differentially expressed genes in BR vs. EY
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CHAC SR S 2 237 AN ER RN
FERERNREE M KEGG 38 [ b | 3% 2258 i 3= 2 0
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A, Hoh T RE BRI A 22 23N 838 4,
2SI BE BB 1Y 37.5% ; TR A WA
22 5 36 335 4, 2= AL R E R ECHE W
15.0%, LA P < 0.05 1E i i i 2 & 48 % 2% 14,

TR AW G O I B0 f B AR S5 A B AR
Y146 W (cutin, suberine and wax biosynthesis) KN
ZE W4 A ( phenylpropanoid biosynthesis) | 15| P
H B AR M0 & % (indole alkaloid biosynthesis ) o
(E5) o Horp 25 50 AR ORI A )45 hl
25 S AL A 12 S, 20 Bl & HHT1, CYP86BI1
CYP86A1., FAR., CYP86A1, HHTI1, PXG,
CYP86A4S, K15404, CER1 FAR KI15404, CERI1
K15404 \CER1, ‘HR’ hRBI KL Bl T
10 2 S B DN 32 R AR TE AR W) G T T ) B 2 A
Bk =W B A4 A B ( sesquiterpenoid  and
triterpenoid biosynthesis ) . ¥ & MR 1 4= ¥ & Wl
(arginine biosynthesis) | g i 2 f% 2E W) & W ( fatty
acid biosynthesis) %8 (18 6)
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A. Vitamin B6 metabolism; B. Ubiquinone and other terpenoid-qui-
none biosynthesis; C. Tyrosine metabolism; D. RNA polymerase;
E. Pyrimidine metabolism; F. Proteasome; G. Photosynthesis-
antenna proteins; H. Photosynthesis; I. Phenylpropanoid biosynthe-
sis; J. Phenylalanine metabolism; K. Pentose and glucuronate
interconversions; L. Oxidative phosphorylation; M. Indole alkaloid
biosynthesis; N. Glycine, serine and threonine metabolism;
O. Cysteine and methionine metabolism; P. Cutin, suberine and
wax biosynthesis; Q. Betalain biosynthesis; R. Ascorbate and
aldarate metabolism; S. Arginine and proline metabolism; T. Amino

sugar and nucleotide sugar metabolism.

5 ‘AR S #El kEREREE LA
LB AR 20 19 KEGG J#l %

Fig. 5 Top 20 KEGG pathways with enriched differentially

expressed up-regulated genes in BR vs. EY
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A BIEBR SRR S ER I B JEAE 2 =5 1Y
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A. Valine, leucine and isoleucine degradation; B. Sesquiterpenoid
and triterpenoid biosynthesis; C. RNA degradation; D. Riboflavin
metabolism; E. Pyruvate metabolism; F. Phenylpropanoid bio-
synthesis; G. Peroxisome; H. Other types of O-glycan biosyn-
thesis; I. Other glycan degradation; J. Glycosylphosphatidyli-
nositol ( GPI ) -anchor biosynthesis; K. Glycolysis / Gluconeo-
genesis; L. Fructose and mannose metabolism; M. Fatty acid
degradation; N. Fatty acid biosynthesis; O. Circadian rhythm-
plant; P. Carotenoid biosynthesis; Q. Carbon fixation in photo-
synthetic organisms; R. Biotin metabolism; S. Arginine biosyn-

thesis; T. a-Linolenic acid metabolism.

Ko ‘AW 5wl 2EFRIATHEN
FARHT 20 19 KEGG 3

Fig. 6 Top 20 KEGG pathways with enriched differentially

expressed down-regulated genes in BR vs. EY
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