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[ Abstract | Known as “the king of the five grains”, tartary buckwheat ( Fagopyrum tataricum) is a
medicinal and edible plant with both nutritional and healthcare functions. It contains rich flavonoids, such as rutin,
with balanced amino acid composition and multiple effects, like blood fat-lowering, blood giucose-lowering, blood
pressure-lowering, anti-oxidation, anti-aging, anti-cancer, anti-cancer, and  microcirculation-improving.
Transcription factors play important roles in plant growth and development by regulating gene expressions. MYB
family is one of the largest transcription factor families in plant, contains the MYB domain, and can be divided
into four subfamilies; 1R-MYB, R2R3-MYB, 3R-MYB, 4R-MYB. This family plays various roles in plant

growth, plant development and flavonoid biosynthesis of secondary metabolism. In this study, the reported MYB
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transcription factors in F. tataricum were summarized and systemically clustered, and their interrelationships were
defined to provide references for further exploring and cloning MYB transcription factors in F. iataricum. In
addition, this study reviewed their regulatory functions of MYB transcription factors in flavonoid biosynthesis

pathway, plant hormones pathways and other abiotic stress pathways, and made a conclusion and advances about

the future research in F. tataricum. Therefore, this study will provide valuable scientific references for the

functional studies of MYB family transcription factors in F. tataricum and its molecular breeding for high-quality

varieties.

[ Key words ]

WrFE Fagopyrum tataricum , X FREASASFE |, Jy 38
BIFEEEN — AN T Y, w5225 30 ~70
om, F AR, £ K T ENR M, R U T IR E VS
WL AR E PG TR RIS x
WA FEERB S, UHEM RS A KE
B EERAL B W T M B % R R PR
HEPAE 2z —" ) EEEREAEEAKA
2 RAECAR N H ) kA B TE I BT
FR XU R 1 R AR YS T B 2 Akid 2. B
REGRMIFTE e B, 35 55 H %) 8 T 28 R o BB W Y
25N, A T M e 2R S5 R A% G 80 A T RD 0
SO M5 R A0 s I B B, AL Dt A R
ArEm e gD B Y AR AL, R
RGP 11 o BEE AT AR I K B R W 42 w08
PRI 1) 0 SR AL AR AN W 3 K, 3 SR AR R A AR B
THAESZ B R AR T B o SR Y 2 AR
MR ZE  BAT B AR A DR 3 = B, R e A
220 e b T AT M2 L BETT B S RO B
TR W AN E S, w5 B AR 0
ES ) WFEPE AR A R SRR,
RS iG] 2 R ) NI Y R T L N I A7 LR
il o 24 J ok ok A AT T B A R R IR
1B W TS B R R WAk & iR, AT
XSG ROk B 2 WF 9T & I MYB 565 1)z
ZEPEEREI AR . MYB B R T Y
RN RGP R KRB R Z —, ) 2 ET
Y h, S 50 404 A0 R DA PE R B
ZRIPREE DT (0 25, oA Ok B AR I B R Y
PR, B AR 1987 4E 35 [H B} 2% K Paz-Ares
a0 R AR — AN TE ML 2 5 2R B A L MY B
I F- £ 2K Colorless] (C1), EE B 5k £
YA N BTG MYB §% 5% H 1 o il 22 76 HoAth A5 9
T & B, 0 s Y AtMYB12'Y | AtMYB11 Al
AMYBIT S 3 % I 55 2 5 8 43 26 o i 45 ) 2h
BE L PR 1 22 3k, B 2K B IR 4 05 W SIMYB12")

- 228 -

Fagopyrum tataricum; MYB transcription factors; biological function; research progress

Wi VoMYBPAL'" (2 5 YA B A . 25 T
YIRIWFSE BN, R4 GbMYBF2'"™  Jp 46 GtMYBP3
1 GIMYBPA'™' | Fii 4§ DEMyb4a"™ | k% MYB134""
AR A B A2 h ) R 15 AR AR
PRI , MY B 58 75 i s DR 1 ) 45 i 5% 28 B 1 A 0
WA ST B £ . LA, MYB R §% 5 1 7 75 24
FHAE YR BL AN A 20 85 vl k5 4 7522 A R 4 A
W0, 3546 GmMYB2' 15+ 2 G AW hia T
Fi5 1 X ABA B BB MR RS 3 5 210 i AT B
BEEHE SR H MYB4,MYB39 , MYB44 /) F ik &, 1
HHEEZWEYAR M ESENSED . G
Gy F AW AR W) AR B A 0 R R 8 SR 1 R ) A ot
FAFLIT IR . A F K k58 98 5% 8
T PR B 43 2 VB T Ab B ) 00 S L AR B T L X
X FER A O R L R SRR E B o
LM AN . P, A SCgRiR T A
il 2 I8 105 55 MYB 3% sk R 006k H 47 6 45
VA2 B AR w5 55 2 T A R AR ) G R AR
Wi R UL AR A Y W aa s 2 v IR AR R DL R
J5 B2 FE MY B G715 i 5% X 1 D) g BF 5% 4 4L 4F
FEEAN AR 2
1 MYB XEH#EREFHDLERINEE

¥ 55 A F (transcription factors, TFs) ¥ FR Jz 2 AF
FHA & B ek ) 2 5 X 3l X i = 4R
FHICHE R A e S M A B A O D300 8 4o i) e i 1R
By — R EATY . BN % th DNA 254
X S g X SE AR A SR R T X 4 )
REBRZH AL ™ . MRHE DNA 25 4 B0 45 #4050, e
0] 9 5y S 2 A K R K ik, I MYB, AP2-
EREBP,WRKY,NAC, bZIP, bHLH 25, 5% 55 5% A
TR EZ 5 AERKEE AE S & J7 1wy 53R
FakvEEE, RAEEN A E L, MYB K
ok R HVE A MYB 25 5 n) — 285 5k v, &
BRI MYB &% 55 R 02 % 5 & R 6 240 f I8
TR o-MYBY | 2 S £ MYB % 5 A



5525 B4 6 )
2019 43 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 6
Mar. ,2019

T MR MYB 45 F B 2 A BT R %
) IR TE, MYB 5 15 % 55 DR AT LA &l 40 g 4 ol
FKAL: O H & 1A MYB 45 # 3 1) & 11 (R1/R2-
MYB) , A RE7E 4 35 Gt €0 4 25 4 58 Bk | 98 4 5 A 5
S IR A0 TR A A R VR A ) A A W e B O R S
JTHEEFEEEH T @& A 2 A MYB 45455
fEE A (R2R3-MYB) . MG R 5 H B K, 754
YT, B S R A KR R A T R, )
LR NE R AW LR IR . O A OB R SRV S DS & 5]
mEPESSRE, @OFA 3 A MYB 45Kk
M (RIR2R3-MYB) , 3= % 3 fig 2 ¥ 5 40 g J& 359 A
M it B @ 4 A MYB 454 38 0 % A
(4R-MYB) , %W 5 & % B , He HLAR D) R S A5
W AR . B A S fE U I R & B 339 A4
MYB ZK G 56 R+, i A7 126 4~ R2R3-MYB Al #%
ST KARE R MYB 55 5 1 230 A4~
t R2R2 26 MYB L/ [L ik £, 25 130 A0,
2 EFMYBREEZEAFRESK

R A 7 5 5 PR 4 S 2L SOk ARG, L RTE s 3
MYB 5% s B ¥4t 170 4>, f14% R2R3-MYB %1%
AT 149 4~,3R-MYB B %% 3% [+ 8 4~,4R-MYB
RUEG SR F 1 AN DL RO 73 2509 12 4>, Hovp R2R3-
MYB 55 5 X 7 e £, 1 i — 4 R 2 g 25 A4
(subgroup,SG) ", A CELE T ¥ FE MYB 5 M
FHFFE IR CSCHk, & I A DI REIR B 19 MYB %%
BRI 18 A, Hiv 15 AN 5 [ 778 NCBI Af
16 2% B i [R5 0 58 B L DR R 9, 3 A SR TR 9 R
WL 1o T HE—E TR IX 4 MYB #5511
MHERERXR, R KC HIF I 15 3% F
MYB ZK G5 5 58 I+ MYB 5% % o A 5
TR, WK 1, 15 D3R 2 JIFF R MYB 5
T2 S R F 5 1L O MY B 515 4 sk IR 1 1) 3R 2 4%
Bro NJ A H 7 SR JH AR 4% 3% (bootstraps = 1000 ) .
MYB ZER 2K S H MR IF 0 L NI A4 B 45
KU, 15 4> MYB ¥ 521734 )8 T R2R3-MYB W %
W, Hodh 12 A4S 3 FtMYBL, FtMYB2, FtMYB7
( KM588379 ), FiMYB7 ( KT285529 ), F:MYB9
( KM588380 ), FiMYB10, FiMYB11, FiMYB13,
FtMYB14 ,FtMYB15 ,FtMYB17 , FtMYB21 43 %I 88 25 7E
SG1,8G3,SG4,SG7,SG13,8G20,SG22 i 7 4~ 41 ;
3 AN FtMYB3 , FtMYB9 ( KT285530) , FtMYB12 %}
o2 SClk Y 2 A FtMYBT Fi1 2 4~ FtMYB9 %%
T T EA A4 M N TSR R B TR R 1
., R, S B I T 2R A

F£ MYB 56 s IR T4 J@ T 4 2 R HOMI G &R
NTFE MYB RIESR T — it 2%,
3 EF MYB RKEHEREFHEWFEINEE

T I [ PR AR 2H 2N DA 2 2 A T i
1, VR B R | 22 B S 24 S R ) T A 2 Ok
TE o HHTSCHRRIE /Y8 75 MYB K65 36 R D) g
2 B TR AR SN A ) B R AR S AR A e
R, AXRGERB T I FEPEAMREN MYB K
5% ST 7K H L 44 R, GeneBank 1D, A 4 2
I AVNE = B INEE LN
3.1 MYB %% SE[R 178 2 B i A= ) B B P i 18 3 4
A T8 B 0 R 2R B O S AR 45
I — 2 b AR B R, B AR A R R e
A, FEAFE TAEY A S 0h - AE S LS,
Y R AR Y, W S A B2
W LUBEH 098 AFAE /R4 LA B 25 (17 00) B
AAEE ™ . KWL S Y 05 R E H 2R
YiF I Re, 2 54RH0 UV IR i 5 T 40 R
FOY ORI R ZEmT R R T
FHEPER 77 45 A 2 W 2 i B 5 iR T 35 0 T A8
Je RSCRRR T, W B R H MRS W
T AR LA AR R R T R A
AR B R SR TR S Y, W AA
FEMAGAMME . AR b xR a Y —
HI -y - ERA AT A, B Co-Cy-C MY FEAR B HR 2
Fa), I TR 18w ) b i 2 4 S ) S Ak K S R A
B BRI i 4 ) &% B OIS L R R R 25 2
J& B P 2 | A R | S T L
K A H 2 b R AR K HAT, A
B R AE A A ) R R ST B L AT B
W2, R URNAR A EHILEY, Sl =
A WA SN A A B A X LA
R REAR R s R SRR A 78 A R R A A
it (4 4 R T A R T 25 2 R S A A R T S5 A i
AL T Al i 2 Ml B AR R R E
(i e R AR 4, B A5 25 8 W AE A R AR EA
R4 32 S I o I -3 - Ak AR B2 2 HE A
) B I B S B A L T B A R IR B E
W 8% . Hoh CHS, CHI 2 2 2 Ak & W) & Wik 12
H 2 AN B OCHER

1E 2006 4F , 8 78 )1 % VBT R B, SRR 2K
M 4G KPR S KR I A A, I
i et 4 S5 T, R [ A 2 T e 8 R [, e 4 e
SRR ORI 28, BB A B R

+ 229 -



5525 555 6 RESSEAFFERE Vol. 25 ,No. 6
2019 43 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2019
£1 EFTEREN MYBHREFREDEE
Table 1 MYB transcription factors reported in Fagopyrum tataricum and their functions
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FIMYBI1 KT285532 5 FiSAD2 5 FrJAZ1 G543 0 2 R4 0 [45]
T, UVB et F &k it IR IR T S5 T 5 R AR [42]
FtMYB12 KT586579 R0 T ik L [46]
FIMYB13 KT285533 T A [47]
ik, TR, ABA it T ik LA [42]
FIMYB14 KY290580 T B [47]
FIMYB15 KY290581 T 0 A A [47]
FIMYB16 TR A A R [47]
FIMYB17 KT285534 A S T Rk BT, IR S T TS R R, UVB 5 T T [42]
FtMYB21 KT285535 [N B ST e i LY 7/ 12 ) N L5 ey [48]
ik, TR, ABA,SA i T RiE Y LR [42]
FtMYB22 R, TR R, ABA Wi 3 1, UVB i e L [42]
FIMYB123L 25 4 TSR B A A [49]

W S R G W E XS (RT-PCR) 43 A1 17 3 557 v il
KA BUR AR OB MG B (PAL, CHIL, FLS) il MYB
W3 FtMYB1 , FtMYB2 |, FtMYB3 (/) A1 Xt 3%
IKIKAF- o G R R, 0 FF A R G R S
FtMYB1 ,FtMYB2 , FtMYB3 22 [a] 17 7% 1. & i AH 56 M
EEFEMTFHEASESD, FHPHBYHES
FiMYB3 )Rk 2 B EM K, 5 FIMYB2 [ ik &
WEMMI, 5 FIMYBL (/)B4 &% 5, CHI
A RS2 FtMYB2 H1 FtMYB3 {1 3801 S0 0 %5 55 19 2%
o 5 [ 5 A 55 8 K& B, FtMYB1 , FtMYB2 1 2. i 5 (1)
H5H Z AW MYB # R TR — 2%,
FtMYB3 H1 T IF 52 (1 55 # I B2 8 4% AH O 1) MYB %%
ER TR 2. Y R 4 6 B A
F& FIMYB1 Fl FtMYB2 1] ik 3% 35 % 55 DA R o 11 A
B 45 B R B FIMYBL F FtMYB2 W] 55 % i i
B PAL, CHI JE PR B R 35 B 58 2] FLS 5[4 1Y
- 230 -

235 4 FeMYB1 F1 FeMYB2 ] i3 8 400 fhi] 2 T pise
S BN AR T T S B R, T B R AR
BAIL % BF 5% % 876 M0 %5 h 3d % 3k FIMYB1 Al
FIMYB2 23 3458 J A6 75 R 1) FL R, BB FIMYB1 Fl
FiMYB2 VE RG22 5RALH R G M. 1A, A
VLA FE v B 15 2 i) FtMYBT F1 FtMYB9 %t NtCHS
FEI A 2R IK 8 R PR T, Foh FtMYBY K& A 1F 34
¥ NUF3H, NeFLS 3 M iy 32 157 . BF 58 i & B
FIMYB3 A FE MR h i Rk 25 REFTREG
BCR A, B FiMYB3 /R 2 595558 H &
AU, 2018 4F, ZHANG %7 53k T 5 8L p OF
MYB %% R2R3-S4 il 20 3 [H [) P A 3 A4~ %% 55t 30 1l
F ,WF5% % B FtMYB13 , FtMYB14 1 FtMYB15 W[ 1),
i COTL AR TA 155 1% F ik 42 i 26S 11 i
TR A, o HL X b B g VA P F C SR o v i) SID
J¥; H FiMYB13 , FtMYB14 §1 FIMYB15 42 ) ]



5525 B4 6 )
2019 4£ 3 A

FESSBFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 6
Mar. ,2019

oy
&
&

¥
SG13

1 EBiREEF MYBEREFH NI KHEESH
Fig.1 Phylogenetic NJ tree analysis of reported MYB transcription

factors in Fagopyrum tataricum
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