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7S B 8 :2024-09-04 Abstract:  The purpose of this study is to lay a

EE£UH: X ARB ARSI IXE 2234 T H (82160718) ; =/ foundation for the systematic exploration of saponin
ARHIT EERIIEFE & DA B 5 H (202301AT070257) 5 == synthesis genes in Paris by obtaining the full-length tran-
AT 24 A SR T4 75 4F A A% I (YNWR-QNBJ- scriptome data of Paris. The third-generation sequencing
2020-257 XDYC-QNRC-2022-0277) ; 7 W 44 v I 25 SL i
LA LT ( 202101 AZ070001-057)

EEBT 4% F(2000-) , %, = B W@, B AF SR A BT 5 1l
F A RO SRR B, (E-mail ) 2633822198 @ qq.
com

BIRAEE . 1E, (E-mail) 394626580 @ qq. com; B [E 44, ( E-mail ) significant differences in saponin content were deeply se-

gwzhengkm@ 163.com quenced, and then the obtained data were comprehensively

technology on PacBio Sequel platform was used. In this
study, the rhizome mixed samples of Paris polyphylla
Smith var. yunnanensis ( Franch.) Hand.-Mazz., Paris

Sfargesii Franch. and Paris forrestii ( Takht.) H. Li with
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analyzed by bioinformatics. A total of 42 771 transcripts were obtained, of which 40 945 (95.73%) were successfully
matched to seven functional databases, namely KEGG, NR, Swiss-Prot, TrEMBL, KOG, GO and Pfam. Through enrich-

ment analysis of KEGG pathway, 48 genes related to cholesterol synthesis were successfully identified, and two kinds of key

enzyme genes involved in saponin modification were specifically screened: 120 cytochrome P450 enzyme genes and 53

UDP-glucosyltransferase genes. Additionally, 2 327 transcription factors were detected, belonging to 71 transcription factor

families. A total of 27 451 microsatellite sequences (SSR) were found by MISA analysis, there were the most coincident

types with overlapping SSR, accounting for 32.88% of all repeat types. With the help of high-throughput full-length tran-

scriptome sequencing technology, the transcriptome of rhizome tissue of Paris was systematically analyzed, and the candi-

date genes and regulatory elements closely related to saponin synthesis were successfully excavated. These findings lay the

groundwork for further study on the molecular mechanism of saponin biosynthesis in Paris.
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Fig.1 Phenotypes of different species of Paris
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KRR, AT — LU ae R, K E A
118~12 195 bp, N50( N50 545 T A )7 5144 B K
FVEHEF G, BN IR B P S B — 2 m, Xt
IR ) M4 073 bp, P35 AR K 43 660
bp(# 1), 18.74% 1) % 5 A+ BE /N T2 500 bp,
55. 82% M HE A E R2 500~4 500 bp(E 2)

%1 E# PacBio SMRT WF&R
Table 1 Summary of PacBio SMRT sequencing of Paris

i1 By Hfe
REBHER Hdlii RN (Gb) 92.11
fes 818 625
SEHHREE (bp) 112 518
N0 (bp) 182 670
Tk Hllsit K/ (Gb) 90.21
Ko 26 043 008
SEHHCEE (bp) 3 465
N30 (bp) 3825
IR Kt 639 807
SEHHREE (bp) 3791
BHRKEE (bp) 14 700
HR/AMKEE (bp) 80
N30 (bp) 4039
ExSEEl KIFFEcE: 582 793
EXSIETGEZl e 578 816
BA polyA A KARRGFFFIE0E: 578 320
SFEHCEE (bp) 3 681
FBHRKEE (bp) 14 623
T/ MR (bp) 50
N30 (bp) 3937
P B 51109
SFHHCEE (bp) 3657
WARESE (bp) 12 196
F/MREE (bp) 118
NS0 (bp) 4039
[l S A K 271
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Fig.2 Isoform size distribution
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KOG GO F1 Pfam $UH8 PEIEHEAT T RS, 2 BIERE
T35 0214~ .40 4881 .32 8341~ 40 5251 .29 603
A~.36 42574~ 34 NTNHERAR(F2),

®2 BEEIRSRS

Table 2 Statistics of database annotation results

B e HE B it (%)
KEGG 35 021 81.88
NR 40 488 94.66
Swiss-Prot 32 834 76.77
TrEMBL 40 525 94.75
KOG 29 603 69.21
GO 36 425 85.16
Pfam 34 927 81.66
PAEEH B 42771 100.00

GO J3Hréh 5 W7k | 36 4254 B [H i B 2K Ny
44 4~ GO Wi, [# 3 F i T 32 Wi, Hor 72.88%
(26 548> 1 B [N B AR 7E 40 M ol 72 v, 82, 49%
(30 047 1) %’%féﬂélﬂ’@ﬁ’ﬁugzﬁi th, 67.50%
(24 5871 BT AT

KOG R4 3 won ttxﬁj@“ — BT BE I )
FEREE SRR Z (8 8374 ), Ik B {555 Sl
il e A S D < A IS B AR 35 AN AR
(K4),

KEGG &4 H135 0214 5 Bt 54 s A4y Hy
144 AME 5 3m % W & 5 A0 R A PLRSE it
{5 BACTE PREE(E BACHR AN B, P AR
W EY) A R TER R ERE A A R AR’ S) .
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Fig.3 GO annotation results
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Fig.4 KOG annotation results
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Fig.6 NR annotation results
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Fig.7 Prediction results of long non-coding RNA (LncRNA)
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Fig.8 Distribution of transcription factor types
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Table 3 Statistical analysis of microsatellite sequences ( SSRs)

SSR 2k HY Bt HH (%)
¢ 1567 5.71
¢ 9 027 32.88
pl 7 899 28.77
p2 5372 19.57
p3 3314 12.07
p4 45 0.16
p5 49 0.18
p6 178 0.65

¢ WEZRTE I ;¢ SSR Z A EEME G AT, pl Ny ing sk
A p2 0 2 MBEE S p3 b 3 AT ps b 4 PIME R
pS b 5 AT S ;p6 6 AT
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Table 4 Enzymes and corresponding genes involved in saponin biosynthetic pathways in Paris
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