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[Abstract] Objective: To compare the transcriptional levels of two cultivars (Mingui 1 and Mingui 2)
with different stem and leaf colors. Method: The fresh leaves with petioles and the upper stems from Angelica
sinensis with two colors were selected as the material, and the hybrid sequencing strategy was used. The
technology at the transcriptome was used to build the non-reference full-length transcript library of A. sinensis,
and the RNA-seq technology was used to analyze differentially expressed genes of the two cultivars, reusing a
public database for biology function annotation and fine classification of differentially expressed genes. The main

candidate genes regulating color differences between stems and leaves of 4. sinensis were screened out. Result:
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The sequencing results of A. sinensis transcripts were good and the quality of the sequencing data was high. The
34 528 full-length transcripts were annotated into 33 947, 33 241, 29 150, and 22 601 in the Non-redundant
Protein Sequence Database (NR) , Kyoto Encyclopedia of Genes and Genomes (KEGG) , SwissProt, and
Clusters of Orthologous Groups for Eukaryotic Complete Genomes (KOG) , respectively. The 705 differentially
expressed genes of the two cultivars with biological and molecular functions were divided into 11 categories,
which were mainly enriched in the primary metabolism (17.87%) , stress response (14.47%) , and secondary
metabolism (11.49%). The differentially expressed genes related to colors were mainly concentrated in the
flavonoid biosynthesis pathway. Conclusion: The main reason for the color differences of the stems and leaves
in two cultivars of 4. sinensis may be related to the expression differences of genes regulating flavonoid

biosynthesis, which lays a foundation for subsequent functional verification and further clarification of the

relationship with the main pharmacodynamic components of 4. sinensis.
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Fig. 1 Plant morphology of Mingui 1 and Mingui 2 Angelica

sinensis
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Table 1 Full-length transcriptome sequence information of
A. sinensis (after correction) bp
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Table 2 A. sinensis comparison reference statistical table bp(%)
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BERACHLH)

BER AL B)

BERACHLH)

FE A K fbp *t@f/{%%%ﬂ’u
BRE (L)
MI-1 39109 128 4640 123(11.86)
M1-2 39 694 294 4710 866(11.87)
M1-3 37 140 284 4205973(11.32)
M2-1 36 548 970 3828383(10.47)
M2-2 40 000 590 4323555(10.81)
M2-3 39651314 4207 661(10.61)

6270 466(16.03)
6363 166(16.03)
5992902(16.14)
5916 631(16.19)
6431430(16.08)
6402 314(16.15)

28 198 539(72.10)
28 620 262(72.10)
26 941 409(72.54)
26 803 956(73.34)
29 245 605(73.11)
29 041 339(73.24)

34 469 005(88.14)
34 983 428(88.13)
32934 311(88.68)
32720 587(89.53)
35677 035(89.19)
35443 653(89.39)
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Table 3  Transcripts annotated by full-length transcriptome

sequencing of A. sinensis

ARIS €ia TR /A 43 /%
NR #odi 72 33947 99.8
KEGG 4 4 33241 97.8
SwissProt 55 [ 29 150 85.7
KOG %45 /4 22 601 66.5
B 34003 100
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: Chromatin structure and dynamics

Energy production and conversion

. Cell cycle control, cell division, chromosome partitioning
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: Nucleotide transport and metabolism

. Carbohydrate transport and metabolism

Coenzyme transport and metabolism

Lipid transport and metabolism

Translation, ribosomal structure and biogenesis
Transcription

: Replication, recombination and repair

Cell wall/ 1 lope bi i

: Cell motility
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Inorganic ion transport and metabolism

Secondary metabolites biosynthesis, transport and catabolism
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: Function unknown
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Fig. 2 KOG functional classification of full-length transcripts of A. sinensis
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Table 4 Number of top 10 plant species in NR database notes

YRl EREHA AT /%

#H3 N(Daucus carota) 25235 86.74
TR (Actinidia chinensis) 2055 7.06
Jiit Bk ( Prunus dulcis) 347 1.19
XMW (Camellia sinensis) 311 1.07
#HAIK(Carica papaya) 236 0.81
MIA(A. sinensis) 205 0.70
WX 5 ( Petroselinum crispum) 196 0.67
i % (Vitis vinifera) 175 0.60
R i 52 ( Brassica napus) 171 0.60
AL (Artemisia annua) 161 0.55
B 29 092 100

3024 17 12402 534 N hfE, LA 3,
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3.5 IRIA 1S MRS 2 52 R KA E 0 il
M1/M2 % 5% 8, M 34 528 4~ unigenes 1 3L 3k 75
22101 DGEs, H:/ 1 1104~ Rk FE W (UR),
1 100 > 18 2 ik 2 (5 (DR ) 5 4 22 5 Bk [ 3R e H4
EIR A M1 ATM2 9 22 5 56 A0 4B 8, B P 4 1)
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HE— 25 X ik JE AT RS Al 3 25 BT 2 2104
RN LR 1099 M EE N, A1 1114
fE MI/M2 22 5 3R 5k, Hop A 368 4> it I 7
SwissProt Z0 i e h R B8 . ZE 7431 K E W
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Iy fig (267UR, 438DR) . F| H Uniprot £k #i& & £ &
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Fig. 3 Mingui 1 and Mingui 2 differential gene clustering heat

map

J&  BAT Y2 DI RE A4y T 2 BE Y 7054 DGEs 7 43
1128, Hod 724> 206 4 /E H (Photosynthesis ) il
- % /F FH (Respiration) | 126 4~ %1 ¢ AL i} (Primary
metabolism) . 81 1~ & & 4 8 #f (Secondary
metabolism) | 11 i~ & # & 4 ¥ & W (Hormone
biosynthesis) . 48 4~ N 40 Hi B & & 4 (Cell
morphogenesis) . 72 >~ 4= ¥ 15 5 (Bio-signaling) .
24 Nk 2 ¥ W R W & L (Polynucleotide
biosynthesis) . 29 /> b ¥4 5 A T (Transcription
factors) .59 4~ H. 45 #ll 1% ( Translation) Jj fig . 81 4~ H
H ¥ iz (Transport) I B8 & 105 4~k 1 K% g L
(Stressresponse) o

KO Py fE & 4 45 R /s IR A 15 Fik T 2 5 2
RSN 2 500 & F 2N AR R ARG S
HREREET 1031 KO K H , E 2 AR
1k (Oxidative phosphorylation) . f{, i} i& 15 (Metabolic
pathways) 3V B 2 1% i4f ( Linolenic acid metabolism) .

Table 5 Data processing table of A. sinensis second generation (%)
. o I A R L H 74 adapter (178 FCEUH = omi i AR polyA ARCEE & N LA il i A &L
(L) EENQEA LD e H CHe ) H (L) Bl 5 H (i)
MI1-1 39109 128(98.38) 272 560(0.69) 372340(0.94) 0(0.00) 0(0.00)
M1-2 39 694 294(98.38) 95 140(0.24) 556 534(1.38) 0(0.00) 0(0.00)
M1-3 37 140 284(98.27) 196 342(0.52) 458 044(1.21) 0(0.00) 0(0.00)
M2-1 36 548 970(97.76) 334 .484(0.89) 504 052(1.35) 0(0.00) 0(0.00)
M2-2 40 000 590(97.88) 401 702(0.98) 466 350(1.14) 0(0.00) 0(0.00)
M2-3 39651 314(98.58) 188 304(0.47) 383 874(0.95) 0(0.00) 2(0.00)

- 145 -



529 #5514l
20234F 1 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 29,No. 1
Jan. ,2023

ABC %% iz & 1 (ABC transporters) . PN B fiz 10 i
(Pyruvate metabolism) 55 4= AL A i i 72 5015 5 % =
WAL HT 204 2% H UL IG5 B kL R o

x6 RFARPHESELEMEMS MBI DEGs RRIEE
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Table 6 DEGs and their expression levels involved in flavonoid biosynthesis in secondary metabolism

¥ BN AR Y T

MY 245)
1 CHS1 chalcone synthase 1 Q97841 -8.634
2 CHI3 probable chalcone-flavonone isomerase 3 Q8VZW3 -1.056
3 FHT flavanone 3-dioxygenase Q7XZQ7 -1.973
4 DFR dihydroflavonol 4-reductase P51105 -6.504
5 F3GTI anthocyanidin 3-O-galactosyltransferase F3GT1 AO0A2R6Q8RS -1.174
6 UGT73C6 UDP-glycosyltransferase 73C6 Q9ZQ95 1.525
7 ANS leucoanthocyanidin dioxygenase P51091 -7.506
8 3MAT malonyl-coenzyme A : anthocyanin Q8GSNS 1.280
3-0O-glucoside-6"-O-malonyltransferase
4 g I AR XS I U5 15 FHUR I 245 1 25 R 47 e 2 4

4.1 YA SFEAESMF SN SR EK.
INFZ TR BRARDORE A Y AR VE A EE L 2 A
1) 4 K Bt S 2HL Y 9 FH K 8 28 18, AXHE 24 AR XA 4
FF SR 5E LA IR A S T4k 2RI
FCAE ) 1) 4 5 D A 5000 1 AR 3RS IR 4 K A s AR
149 AR JBCAT AT g b A At S AR SR A ) e ik T L o
Bl A 5% K 2. 5 — 40 RNA-seq £ A A H, =18
Iso-Seq M 77 H A 0] LU £ 5 it B &5 19 2 55 )3 41 5C
FE K AR RNA-seq I 17 45 S 5 — 1% Iso-Seq I
o 25 T A BT L AR AR I 25 5 3 5 3 RV BU O o b
45 SN HAT 0w 0 R AE R R M AT g AR
FIFH AR T SMRT 4 K e it 20 I e 58 |, ol ok
A DXL 2 e B R R AR 43 BT, 38 7R IncRNA FE 21
o e S R S 2 o Nyl = Bu N L RN UK (2
Mo R st WAL e it 2% . EEH
SEBL T ARG SE AL AR AT b EE A Sk A A L R
JH Pacific Biosiences RS I 3¢ & #E47 M )7 3515 =18
SRS MEFIFEE S H5ROET A EY
B B A A il 35 DR S L 51, Sk dE — D F 5 R
LBEH R WA R FHLHRMET =%,
R, A BF 5 SR ARG S 4R — AR T 5 S 4 Bk
S T R Ul S Vo T NI P e
34 528 45, ML EL 72 410 837 bp, i K5 41 i ik £k
11 835 bp, f 4 J7 41 08 KL 45 53 bp, JF 51 1 24 0 5 %k
2097 bp,N50°42 461 bp,GC & & 41.02%.

4.2 MHERKFEREARDBEER R R S 7 I
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Br i s 15 B 1) 25 53 96 38 B DR B H Bl 5 38 o X &
5 FE R A ORE 442, 26 7054 (267 4~ B L 438 4
) BA YRR Sy TR PR BTG Y A
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