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Transcriptome Analysis of Anemone rivularis var. flore-minore
Based on High-throughput Sequencing Technology

and Flower Development Gene Screening

RONG Ligin, LI Xiaodong, LIU Huqi"
(College of Life Science, Northwest A&.F University, Yangling, Shaanxi 712100, China)

Abstract: The transcriptome of Anemone rivularis var. flore-minore was sequenced by Illumina HiSeq
2000 platform to find flower development gene. The result indicated that 54 513 822 sequence reads contai-
ning 7 826 726 115 bp nucleotide sequence information were obtained. A total of 43 767 unigenes were
formed by initial sequence splicing, with an average read length of 926 bp. Annotation analysis of unigene
indicated that 28 130 unigenes had homolog in public protein database. Total 5 015 unigenes included SSRs
and the highest frequency was AG/CT,followed by AAG/CTT and ACC/GGT. Through the analysis of
transcription factors, 12 MIKC-type MADS genes closely related to flower development were selected,and
they were FUL1,FUL2,AP3-1,AP3-2,AP3-3,PI1,PI2,AG1.,AG2,SEP1,SEP3 and AGL6. Quantita-
tive PCR analysis showed that the expression of FUL1,SEP1,SEP3 and AGL6 were significant up regu-

late in white, green-white, five-flap and green plants than that in normal flower of A. rivularis var. flore
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minore,and the expression of 12 genes had no significant difference in normal and extreme variation plants.
The expression of AGL6,SEP3, FUL1, PI2 and SEP1 were the main indexes of flower morphogenesis
based on Principal Component Analysis (PCA). These results greatly enriched genetic information of A.

rivularis var. flore-minore and provided basic data for the study of mechanism on diversity of floral organ

variants in A. rivularis var. flore-minore in the future.
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flower development gene

PEER TR ST WL B S AT B B R T
A X 0 R R R B B A R . fE
MOt AR b e SRR 2 50k
LU BRI AL 25 BB 0S5 A G i 56, Coen 45
FFAIVE LR TSR T R B A ABC BEALS) ) (H
RERLZ DI O BN F AR o . BEEAHE T
SEH BT I AE Y AR E R T IR R A T Sk
THOEXFH YR ABC 8, % 2K #F MADS-
box H A I8 45 0 [l 5E ), G JiE B AR AR AL B L A AL 2%
HILESBA GEZREES

/NFEEL F A (Anemone rivularis var, flore-mi-
nore) J&= T F R 5 AL JB B R AR AR B . NERE
EM AL B AR R T R T A S R R AR
B S R0 M P A R AR R AR R AR
SRR MR N A 5 KA VR T
e A AR O B S

Illumina HiSeq 2000 58 — % = @ 8 7 F & fif
H PE9O $EA 6 i 2 2 LA K i 2 Ty 1 #8452 1
PRAL . AW 5 38 o I B R Tllumina
HiSeq 2000, 7E/MEF EM it — D22 5 H Ak
TS R BRI, /N AR R R AR S BRSO
W AF 400 o 2 s A BSCHRR X G AR S AL R 1) BIF 9 B 0E T AR
filt, A ANTE R R T RE LT 5itfe
T8 A B2 A Ll A

O i S R W RES

L1 s

2016 4F 7 F T PR 74 4 B £ i XCR SR /NE R K
HERLBR A IE 5 AE A B RV S B4 B @A E K5
T =80 CIAf4 . XFIE % AL 8% B HE A7 % st

¥ 3 #r .
1.2 77 &
1.2.1 RNAREENFXENEE %8 Trizol

AR RE S Y 8 RNA, A A Oligo(dT) 9 0 Bk &
% mRNA, ¥ mRNA T W7 A BLJS 06 5% 5% dsD-
NA, 78 23 alifb vk it 2 J5 R S48 & L poly A Jf:
¥ B I 4 S o ol 4 0 P ST S B SRR REAR

1.2.2 EHFAMFE @ Hlumina HiSeq 2000 il
FeoF & AT a0 . O A B BT i AR
Ji b KA S 2 B e S L i A 0 LA B I B A
TRAK Y 32 7 #F ] Trinity 800 2R 47 56 S 8k 4
M EA —ERKEESEMW reads iE BUE K A
& N YR Bt Contig, Z 5 ¥k A [F] — ¥ A A )
Contig % 2 . 15 B Wi i A BE HE K IR TCAR P .
1.2.3 FHRAHFEFEHH  (HH BLAST BF K/
165 E M unigenes 5 NCBI (9 E 70 4% 8 11 8096 1%
(Non-redundant protein database, NR), 2 TG4
& H RN JE (SwissProt protein database, Swis-
sProt) , 4% [ i B & [A) VB %38 2 (Cluster of Orthol-
ogous Groups,COG) FI & [H Iy fig #1418 i i& 12 B4
£ (Kyoto encyclopedia of genes and genomes,
KEGG) Z 58 5 #k47 Blastx Fext, 8 3 5 45 % uni-
gene FLAT I = 7 9 AH UM A9 2 1L 45 3% unigene
MITERRAE . AR NR RS B ] Blast2GO %k
PEASEI L 9 38 P 2 36 B8 2 ( Gene Ontology
GO HERR.

1.2.4 EAXBEEAMNEHES PCRIXNE B4 %
A 37 5 5 b5 KA 5 5% - 5008 i (Plant
TFDB) BEAT HoXF 0 A i i i 1 12 4> 5 48k & A
F B MADS FEFH , X} 12 ANFERAE /NGB E M 1IEH
AEFN S A AL 1, B~F) th e "R . 5 Fb

B 1 /NP R AMEIE % A8 (A A T8 (B~P) B
Fig. 1 Morphology of normal (A) and variant flowers

(B~F) in Anemone rivularis var. flore-minore
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Table 1 Primer sequences and the length of the products

, P K
K151 4 The lengtﬁ of

e 1 o) /*)‘ !
Reverse primer(5 —>3") the product/bp

®1 39
H N Em 514
Gene Forward primer(5'—>3")
FUL1 AAGCATCCAGGGTGGCATGAG
FUL2 TGATTAAGCATCCAGGGAGGAATCAGAG
AP3-1 CGATCCGCCAGCACCATC
AP3-2 CCCGACATGCCACTATGGATTCA
AP3-3 CATGTTCTCTTGCACCGGCA
PI1 ATCGCATAAACAGGAACAGCAGATGG
PI2 GCACCTCCGAAGGATAGTCTGTAC
AG1 CCAAATCTAGCAGCAACGGGAGAT
AG2 GACTTGTTCTGACCCACAAACTGCT

SEP1 CCTTGGAACATTCATAGGGTATGCATCTG
SEP3 ACATTTGGCTCTGGTCCTCC
AGL6 ATCTCCGCCGCAAGGAGCGTC

Practin GAGCCCAGAGGTGCTCTT

CTTCGTCCCGCTGCAGG 121
GTCCAACTGTGAGGAACATGTTCAAATGG 180
GCCATTAACTACTCACACTGAAACAACCAG 169
AGCAAGGGTTAAACCATATGAGCT 151
ATCCATCCCAGTCCTTCGCC 199
CAAATTTGGCTGGATTGGCTGGACT 136
TGGACAATGAACCAGCAGGAAATGAA 97
ACGGCCACGGCTAGAG 201
GGTTTGAGTTCTGCAGAATTTCAATCTGCTG 113
CTCCAAGCACCAAAGAACAGAAAAGATGT 205
TCGCCAAACGTAGAAATGGC 184
CGATTTGCAAGGTGGGCTC 189
AGCAATGCCAGGGAACATGG 165
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Table 2 Summary of the annotation percentage of
A. rivularis var. flore-minore

as compared to public database

251 B L. fi)
Category Quantity Proportion/ %

NR 28 051 64.09

SwissProt 21 101 48. 21

COG 17 440 39. 85

KEGG 11 574 26. 44

7T A T i L
A B 3 R 1 B P 28 130 64. 97

Annotation genes
G wthot smmotation 15 697 35.73
unigenes 7 fif A 4% 2 o 8] A5 2, 5 uni-
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11,665, FELL b 4 B PR 2 A 1 A8l e T
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2.3 INEEEEH SSR ST
FIH] MISA B AE /N A6 70 Mg AL &% 5 1Y uni-
genes FAZIE] 5 015 4~ SSR {3/ &, /5 unigenes &L
JPHIE 11,462, SSR MR F 5, Horfr, =B IF R
AT el e R B T 49. 770 IR E R
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Fig. 3 A. rivularis var. floreminore

species placed in 3D space of MADS gene
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in A. rivularis var. flore-minore
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Table 3 Factor matrix and principal component contribution rate of the expression of flower developmental genes

bz Nl T4 2 Ty 3
Index Principal componentl Principal component2 Principal component3
FUL1 0. 86 0. 45 0.13
FUL2 0.57 0.51 0. 30
AP3-1 0.14 0. 80 —0.32
AP3-2 0.45 0. 26 —0.80
AP3-3 —0.24 0.77 0.57
PI1 —0.63 0.76 0. 10
PI2 0. 85 0.39 —0.08
AG1 —0.50 0.79 0.23
AG2 0.18 0. 85 —0.19
SEP1 0.75 —0.40 0. 45
SEP3 0. 90 —0.17 0. 35
AGL6 0.93 0.13 —0.12
FRAE(H Eigenvalue 4.985 4.034 1.614
Comribﬁ‘ﬁé‘im/% 41.538 33.620 13. 446
AL 41.538 75.158 88. 604

Cumulative contribution rate/ %
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