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Abstract: In order to study the members and classification of protein phosphatase 2C (PP2C) family in
Tartary buckwheat and to explore its function in the growth and development of Tartary buckwheat,
this study used bioinformatics methods to identify and classify the PP2C genes of Tartary buckwheat
(FtPP2C), and its genes structure, conservative motifs, and molecular evolution were analyzed. The
results revealed that 81 FtPP2C genes divided into 11 subgroups (A-K), and the sequence characteris-
tics in the same subgroups were similar, but there were certain differences in sequence characteristics a-
mong different subgroups. The results also revealed that FtPP2C genes had 14 gene duplication events.
In addition, the expression patterns of FtPP2C clade A genes were analyzed by qRT-PCR, and the re-

sults revealed that all FtPP2C clade A genes were expressed in five organs (roots, stems, leaves, flow-
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ers, and fruits), among them, 8 genes except FtPP2C44 were highly expressed in flowers and fruits; in

seedlings, all 8 genes except FtPP2C08 were up-regulated after ABA treatment. The above results re-

vealed that the composition, sequence characteristics, and amplification of the FtPP2C genes. These re-

sults also revealed the tissue expression pattern and the expression induced by ABA of FtPP2C clade A

genes.
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K B A BN 125 (FtPP2C06) &
1 098(FtPP2C15) , ¥ K B Ay 4005 BS54 45
(pDAMARHE 4. 34 (FtPP2C31) % 9. 6 (FtPP2C60)
Z 1] e THAE 13 975. 72 kD(FtPP2C06) &
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Tab.1 The qRT-PCR primers for expression analysis of FtPP2C clade A genes

A Gene U9 (5" - 3")Forward primer TUWisI# (5" - 3))Reverse primer

FtPP2C08 GCGGGAGGCAAAGTTATACA TTGTGCCACACATGAATCCT

FtPP2C17 GAAGCAGGGAAGATGAATGC CCTCCACAGTGGTTTGAGGT

FtPP2C38 CTTCCACTTGCACCGAAAAT GCGAAACTTGGATCTCTTGG

FtPP2C39 TGAAGCAGAGATCGGTGATG GACGGTCAAGGGAACAGCTA

FtPP2C44 AATTGTGCCGTGTTTTGACA AGCCCTTTCCCATTGTTCTT

FtPP2C46 CGTTGTTCCTGGTTTCACCT TTCATGCATCCTCTCAGCAC

FtPP2C50 GAGTGCGATAATGGCTGGAT CTGCCACTGCATCTTCCATA

FtPP2C52 CTCGTAGGAGCGAGGATGAC CTTGTGCAACCACAGCAGTT

FtPP2C57 TCCGATCATAAGCCGGATAG ACAACGTCCCAGAGACCATC

R2 EF PP2CRIEWM A THEERMNFEIHFERER
Tab. 2 The characteristics of FtPP2C clade A genes

R FERA RS RtaffEns ol EILREL Vi R [ 5P e o i ) AR R )

Gene Gene accession No. Chr Group AA MW/kD pl Homologous/ At
FtPP2C08 FtPin(G0006182000. 01 Ftl A 333 37 177. 41 5.42 ATI1G17550
FtPP2C17 FtPin(G0006979700. 01 Ft2 A 299 33 628. 33 5.43 AT5G57050
FtPP2C38 FtPin(G0007629100. 01 Ft4 A 418 46 243. 15 6. 95 AT1G07430
FtPP2C39 FtPin(G0004850700. 01 Ft4 A 281 30 694. 86 5.17 AT3G11410
FtPP2C44 FtPin(G0003042800. 01 Ft5 A 546 59 857. 25 4. 83 ATIG72770
FtPP2C46 FtPin(G0009574600. 01 Ft5 A 325 35 896. 74 5. 81 AT4G26080
FtPP2C50 FtPin(G0006346100. 01 Ft6 A 355 38 966. 06 5.31 AT5G59220
FtPP2C52 FtPin(G0007243300. 01 Ft6 A 299 33 307. 69 8. 66 AT4G26080
FtPP2C57 FtPin(G0002889200. 01 Ft7 A 399 42 836. 56 5.08 AT3G11410
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Fig. 1 The phylogenetic tree of AtPP2C genes and Ft-

PP2C genes
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Tab. 3 The conserved motifs information of FtPP2C proteins

PREPIEF > KiE  RERTIIER

53 NNPRGGIAKRLVKAALQEAAKKREMRYSDLKKIERGIRRHFHDDITV IVIFLD

65 TGEVVAEQLSTEHNVAIESVRQELKALHPDDSHIVVLKHNVWRVK GIIQVSRSIGDVYLKKPEFN

Motif Length  Amino acid conserved sequence
1 29 SGSTALVALIQGDDLYVANVGDSRAVLGR
2 29 LTPDDEFLILASDGLWDVLSNZEAVDIVR
3
4 15 TFFGVFDGHGGPDAA
5
6 20 LAVSRAFGDKCLKQYVVSSP
7 29 VAVQLSVDHKPDRPDERERIERAGGRVFES
8 41 RQDGLLWYKDJGQHANGEFSMAVVQANNLLEDQSQVESGPL
9 41

—_
o

15
41
41
41
23

— = = =
W Do

NLKKFATEQGGMSEDVIRKAFQATEEGFLSLVKKQWPMNPQ
RGSKDBITVIVVDLK
YLKNNLFENILKEPNFWSDTEKAIRKAYLKTDEEILESESD
SAPNRASAAKALVESAVRAWKLKYPTSKVDDCAVVCLFLDT
TSGRISVNGASQFASLFTQQGKKGTNQDAMIVWEDFGSRDD
PKFRYGVASVIGRRRSMEDAHAI

— = =
o N oy

20 LEAWKEAFLKAFKKMDKELK

[
o ©

15 KDPZAAAKKLVEEAL

29 REPLYAKFRLPEPFKKPILSAEPSILVHE
34 KHISHGYNLVKGKAGHPMEDYLVAZFKQIDDNEL
29 VDHEPSREKDDIESRGGFVSNIPGDVPRV

25 QNVQWAQGKAGEDRVHVVVSEENGW
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L5 R AT B AN N A 4
Br(&El 2b). 45 RERW 5 FE PP2C KA E F,
SFIECB /NN 0(FtPP2C25) , e Kk 19 (Fr-
PP2C15) AHRZHUAifE 3 £ 5 Z ], Hip gy 27

IR PP2C BN & FHHE R 3, H L =42
— ANBTFIIECB S 1(FtPP2C25) % 20 (Ft-
PP2C15) AHRZEUATTE 4 2 6 Z[a], Hrp g 37
SR PP2C FERANE FHCE M 4, di e 45, 7%.
BEAh  FERTRDIE A 8] A0 2 FF N & F 1 o0 A —
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Fig. 2 The conserved protein motifs and gene structures of the 81FtPP2C genes
(a) The conserved motifs of the FtPP2C proteins, (b)the gene structures of the FtPP2C genes.
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Fig. 3 The position distributionand syntenic analysis of FtPP2C genes on the chromosomes
(a) The position distribution of FtPP2C genes, (b)the syntenic analysis of the FtPP2C genes based on the genomic sequences of Tarta-

ry buckwheat.
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i, Bk FtPP2CA4 b, 8 AL 35 AR B 2% B O
HERSH, REBHER (B 1), il il Ft-
PP2C08 FEAEAL AR L Kk, FtPP2C38 753
Sop s R TE R 1 715 5 Bk, Fr-

PP2C39 TEAR ik g i, Hofth 3 PR 7 AR v 3
IREEUR. PEHHEN 5 PP2C KR A W JG
FEAEE A PRI R —EEH X
HZ Rl Ir KRR R gy — 3L
3.6 EFPP2CHATKRERS ABA FESHE
LR

Wit qQRT-PCR 4307 T 3538 PP2C 1Y A W%
FEAE ABA Qb SR () 33816 O, o, Ab 4514
43514 0 h,0.5 h.2 ho4 h.8 h.12 h.24 h(|&l 4b).
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Fig. 4 The gene expression analysis of FtPP2C clade A genes
Asterisks indicate significant differences (Students t test, * P<C0. 05, * % P<C0.01, % % % P<C0.001) . (a) The tissue-specific expres-
sion analysis of FtPP2C clade A genes, (b)the expression patterns of FtPP2C clade A genes at ABA stress.
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