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Abstract: The Illumina HiSeq 2500 sequencing (RNA-Seq) method was used to analyze the transcriptome of Rehmannia glutinosa
virus-free seedlings in this paper. The transcriptome information was obtained, and protein functional annotation, Kyoto encyclopedia of genes
and genomes (KEGG) metabolic pathway analysis, and other bioinformatics analyses were conducted on the constructed R. glutinosa Unigene
database, in order to deeply explore the genes related to biosynthesis and modification of iridoids in R. glutinosa. High-throughput sequencing
technology was used for transcriptome sequencing analysis in R. glutinosa seedlings, generating 13.61 GB of clean data, and 70,778 unigenes
were obtained after de novo assembly. Among them, 33,428 unigenes (47.23%) could be annotated in public non-redundant (Nr) databases,
including the Swiss protein database (Swiss-Prot), protein families (Pfam), eukaryotic orthologous groups (KOG), KEGG, gene ontology (GO),
and cluster of orthologous groups (COG). The transcripts encoding known enzymes involved in biosynthesis and post modification of terpenoids
were discovered in the Illumina dataset, and 81 unigenes involved in terpenoid backbone biosynthesis were identified. Additionally, 226
unigenes might be involved in the cytochrome P450 (CYP450)-mediated oxidative modification of iridoid backbones, and 102 unigenes were
associated with uridine diphosphate (UDP)-glycosyltransferases (UGTs). The transcriptome data from this study lays a basis for the study of the
biosynthesis of iridoids and provides a reference for the follow-up analysis of gene functions and other studies.
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Table 1 Result of the RNA sample measurement
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Table 2 Statistical results of the R. glutinosa transcriptome

assembly
Length Range Transcript Unigene
200~300 38,201 (24.79%) 28,786 (40.67%)
300~500 29,136 (18.90%) 16,483 (23.29%)
500~1000 33,717 (21.88%) 11,834 (16.72%)
1000~2000 34,529 (22.40%) 9,015 (12.74%)
2000+ 18,546 (12.03%) 4,660 (6.58%)
Bk 154,129 70,778
BRAE 148,536,336 47,746,911
N50KE 1,578 1,179
P RE 963.71 674.60
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Table 3 Statistical results of the functional annotation for the R.

glutinosa transcriptome

Annotated Number of Annotation
databases unigenes percentage/%
Nr 32,885 46.46
Swiss-Prot 21,331 30.14
Pfam 21,382 30.21
KOG 19,063 26.93
KEGG 6,349 8.97
GO 24,381 34.45
COG 9,545 13.49
All 33,428 47.23
Total 70778 100
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Table 4 Statistical results of the R. glutinosa CYPs

F#%  Unigene @tk F#%  Unigene A tb

AR A 1% AR 38 %
CYP71 51 22.57 CYP90 3 1.33
CYP72 5 221 CYP93 7 3.10
CYP76 21 9.29 CYP9% 10 442
CYP77 6 2.65 CYP97 1 0.44
CYP78 5 221 CYP98 4 1.77
CYPS81 16 7.08 CYP704 13 5.75
CYP82 12 5.31 CYP710 2 0.88
CYP83 3 1.33 CYP711 1 0.44
CYP84 5 221 CYP714 7 3.10
CYP85 1 0.44 CYP716 8 3.54
CYP86 14 6.19 CYP724 3 1.33
CYP87 9 3.98 CYP734 15 6.64
CYP89 1 0.44 CYP750 3 1.33

Xt 226
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Table 5 Summary of the R. glutinosa UGTs

Kk Unigene B Rk Unigene  F 4tk

B %A /% AR %A 1%
UGT71 1 098  UGTSS 27 26.47
UGT72 3 2.94 UGTS86 15 14.71

UGT73 9 8.82 UGT87 4 392
UGT74 9 8.82 UGTS88 1 0.98
UGT76 6 5.88 UGT89 3 2.94
UGT79 2 196  UGT90 3 2.94
UGTS2 1 0.98 UGTI1 6 5.88
UGTS3 10 9.80 UGT92 2 1.96
it 102
9 c48423(CYP71)
€22552(CYP750)
¢50745(CYP98)
c45150(CYP83)
97 478:017600((3YP93) CYPT1%
c49783(CYP81)
98 67 : 40929(CYP82)
{ c45866(CYP76)
76 ¢50790(CYP78)
[ c39815(CYP77)
100L——— ¢51754(CYP89)
¢50564(CYP711)
€53280(CYP710)
¢53779(CYP716)
72 94 €52769(CYP724)
98 39625(CYP90) CYP85/k
97 c49944(CYP8S)
64 ©52679(CYP87)
€55120(CYP97)
67 c49758(CYP704)
100 ,—|: c54642(CYPR6) | CYP86HK
- c48507(CYP94)
E— O D)
100[—: essosicyprsa) | CYPT2f%
95 c49810(CYP72)

& 2 #h#E CYP ERRZAEH
Fig.2 Phylogenetic tree of the R. glutinosa CYPs
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Table 6 Statistical results of SSR
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Di-nuleotide 0 332 245 160 145 185 84 6 1 1158 57.10
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Tetra-nucleotide 15 2 0 0 0 0 0 0 0 17 0.84
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