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Research Progress of MYB Transcription Factors in Rice

JIN Feng, DING Lian-xin, LUO Jun, NIE Sheng-song, FANG Zhong-ming
(College of Agriculture, Guizhou University/Institute of Rice Industry Technology Research, Guizhou University, Guiyang 550025)

Abstract: MYB is one of the more abundant classes of transcription factors in plants. Its family members
play important regulatory roles in all stages of rice reproduction and in a wide range of adversity stresses. For
example, it is involved in the regulation of processes such as root development, cell development, secondary
cell wall synthesis, tiller development and elongation, floral organ differentiation and development, spike
morphogenesis, seed development, the metabolism of various hormones, the synthesis and metabolism of
secondary metabolites and biotic and abiotic stress responses. This review describes the classification of the MYB
transcription factor family and the protein structures of the different subgroups, and summarizes the recent
research progress of MYB family members in growth and development and hormone signalling in the subsurface
and aboveground parts of rice. The regulatory roles of MYB family members on rice under abiotic stress
conditions such as drought, high temperature, low temperature, high salt and UV damage were highlighted, and
the defence role played by MYB genes against biotic stresses such as fungi and pathogens was explored. Finally,
throughout the recent progress of research on the MYB transcription factor in rice, we summarized three
shortcomings of the latest research progress on MYB transcription factors in rice and proposed three directions
for future research on MYB transcription factors.
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(MYB domain) ., MYB 45 #3858 % (1 1 3] 4 A5
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FERFRAL (B 1), i S o SR 5 R - e U e (14
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FRo MYB 05 A 03 ARl FLH A 14 DR~ 45 4 S 88
43R 44N HE B IR \R2R3 3R F 4R, FEAE )
W, R ZHMYB 2 F14B)E T R2R3 WA, 10 7 A
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The MYB protein subgroup depends on the number of MYB repeats
(R) it has. It shows the primary and secondary structure of (R)
domain, H: spiral; T: Turning; W: Tryptophan; (X) : Amino acids
1 BEYMYBEREFEHSTEHSH
Fig.1 Structure and distribution of MYB transcription
factors in plants
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FiFRILT 2390 MYBFE[H ),

2 MYBEREFEKABEKAS.E
I8 R 15450 BiE M bz & B9 1E

EL 1 MY B S5 A 53 e KR A 1K P ) 1 42 o 285
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Fig.2 Perception and regulation of rice under abiotic and biotic stresses
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Table 1 Reported rice MYB transcription factors

HE AR E S R E XK A K K F W i
K, B (R AT R AR SO R 45 o I JLAE R X
MYB & 58 AW , i 55 & B MY B 2 [H &
S XA a3 I8 OsMYB21 JE[F fig
ARG A AP | A L R 4 5 | ke
OsMYB21 Jii 51 2 bp B 22 5% , UESZ OsMYB21 7¢
IKAEHT AR vk S R A ™ JAMYB B 3
5 AGOIS B NGB T456 , s AGOIS W% 5%, )3
hiE E R 2% KA BUREES P TR AN fil
MR R AR R, S B JAMYB F ik 8 F IV, AR
PE 1R X SR BUR R BT

OsMYB30 %[ 2 5 Bsr-d1 /5 FO R LI
OsMYB30 1) i 4E 0 AR Y4 J5 5% Bsr-d 1 i/ T
IR 5, OsMYB30 456 IF 100G 4-75 SRR A i%
FERG RN 09 5 851 (0s4CL3 F1 Os4CL5) , S EUAK 5t
RWHEEG IS B 3R, 2 He B 3l (7% JE R 20 21 4 fu 14
JE, J0 A R e AR S R B B, K RE
P JL T 5 R0 RS 96090 TR 175 3 1) OsMYB30 . OsMYBS5'S
F OsMYB 110 7] LA 454 00 A 1R PR AR R/
R P 308 JH65 0 S B i P R DR S k5 R A A R R I I
FEMR HCAAs 22— Bl BRI 119 A5 SR 484 5 /KR X RS
T 1 95 B} 1 (Xanthomonas ) (Y HTPET, 2 WA
AR i A R R (R 1) .

ST MYB LR SEHID SR B3
Name MYB protein Gene ID Function Reference
subgroup

OsMYB2P-1/0OsMYB61 R2R3-MYB LOC_0s05g04820  JA{&AR R &5 | i Uk A4 BE A= ) £ BRI AT 48 35 5 A [28,37]
OsTCL1 3R-MYB LOC 0s01g43180 LM 22 TARA AR BAYIE K [29]
OsTCL2 3R-MYB LOC _0s01g43220  52uAR 2R BRI B AYTE L [29]
OsMPHI 1IR-MYB LOC_Os06g45890 i {4 15 1] 4 ifa-H B2 e 4 i ik [31]
OsMYB46 R2R3-MYB LOC_Os12¢33070  JER KA REA A AL [36]
OsMYBI03L R2R3-MYB LOC_0s08g05520  Ja&£F- 43R FI A BERY G S i AR [36]
RLM1 R2R3-MYB LOC_0s05g46610  fit itk A 40 I BETE B [37]
RAX R2R3-MYB — PER RS BE SR AR [38]
OsGAmyb R2R3-MYB LOC_Os01g59660  Z SRk /240t Hh o a5 A Qi , 1 1) D45 K R 43 B [32,43]
MFS2/MOF1 IR-MYB LOC_Os04g47890  J#A/KFEAE# B A/ N ME [33]
BM1/OsMYBS0 R2R3-MYB LOC_0s04g39470 LM A H [39]
Cs4 R2R3-MYB LOC Os01g16810  JHA/KAHAEZS Hopi 4 Hic [40]
CSA2 R2R3-MYB LOC 0s05g41166 ¥ /KREAE 2 ol o3 i [40]
TaMYB72 — — KR AL R 45 [41]
RGNI R2R3-MYB LOC _0s01g49160  fihil BRI BCRN ¥4 1 Fli [42]
OsMYBASI R2R3-MYB LOC 0s01g74410  A[RIREEREFN &M T i+ 2 & [35]
OsMYBSI IR-MYB LOC_0s01g34060 £ 5 T & R MMIUERG 552 G IR iEm g ies . [47]
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Name MYB protein Gene ID Function Reference
subgroup

OsMYBS2 IR-MYB — Z: 5T IR R RBEYURAS 575 5 25 R N JE B B I8 9 [47]
PR ERA M

OsMYBS3 IR-MYB — S5 T REZIEIRG A Z R IRNER R EE . [47]
WP Ra R A

OsGAMYBL2 R2R3-MYB — FPEIK AR ISR S B R AP RIR S R Y [44]

OsMYB30 R2R3-MYB LOC_0s09g26170  fE#E/KAFAMIRIFR R AL TEAR T2 A9 A= 6 ORI 24 [45,69]
T KR XA R AFTTE: § fof TS 40 448 JRE L 1 - 08 %o 7
T Nih 35

OsJAMyb/OsMYB21 R2R3-MYB LOC_Osl11g45740 345K RFIRIE Sl L R AMR AR 1l Rk g [25,46]
ARG R AT

OsMYB108/GzMYB-7D1 — — EAAEE E A AL [51]

OsMYB3 R2R3-MYB LOC 0503229614  IEAEEFTEAIN [52]

0sCl R2R3-MYB LOC_0s06g10350  EJHIET £ 400 [53]

OsMYB48-1 R2R3-MYB LOC Os01g74410 S5 KRR i . T S (0 24 [56]

OsMYB355 R2R3-MYB LOC_0s05g48010  ${f i L () A I 41 i /K ARt v vk i e 4 [57,70]

OsMYB?2 R2R3-MYB LOC_0s3g20090 & =i A Ak HH il 2 R ARV PERE G & & UL Efb g 76 (58]
Y, BESEK RS AT S0 | Tt SR AR it g 52k

OsMYB4 R2R3-MYB LOC_0s01g50110 &AM -S4 e T AE R4 s SEE BT R [59]

OsMYB3R-2 3R-MYB LOC_0s01g62410 A4 A LIS 5 T (5 5 1Y s i [60]

OsMYB6 IR-MYB LOC_0s04g58020  1F [ i4& K RGNS TS AR s B i 321k [62]

OsMYB26 R2R3-MYB LOC _Os01g51260  E425 OsLEA3 W5 845 & th 45 K Rt Sk [63]

OsMYB84 R2R3-MYB LOC_0s03g56090 i1 i R fif , 4 e ZK ARG A it b4 | vs /b4t 4 473 [65]

OsMYB91 IR-MYB LOC_Os12g38400  ifiid M 7 MR (w553 i, H it K Rl kb oo [66]

OsMYBc IR-MYB LOC_0s09g12770 el 45 Na™ 1 K14 - A5 1 o A R 1 i 62k [67]

OsMYBI10 R2R3-MYB LOC_Os10g33810 {7 A1 H R A1 PRVRE 3 s vh A S B ) SR 1R, 5 1 ke BT iz iy [70]

FRE, 35 0] R TR R/ R B RN B R

1+ ) D KA [R] 22 R e ) Y DA 5 — < R

/:Different names or homologous genes representing the same gene;—:
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YIHRNIE S T M% . HYh EBEE — 1 MYB 3
R, Y24 K MYB 7 3 K 4 30 R Th RE ik
WE SR GEEAEA ) b R HE R T o T K A
I MYB ZEMBESE , R Ie A = SRR 2R
— MR IT, KR MYB S 2 i f A
R, Ho— BB G R 5L Y ) R AE AR R W H 5
E, H L [R5 I R 5 [/l IE e K Rl s e b o 5
L MYB R R KR K N SRR
Z [EVAR X A ST, A R R VE Y MY B %% 5t 12
(] [ AR RIS o 56— /KA MY B
e S IR R RS E B 5T A | AT XK R MYB
FEPR 1T IR VR R 285 B 5 A R

Unknown

SR L7012 oA el e e ot ==y = T T
{H MYB JE[H 1 D e i R 56 2 b . 5 )5 fEMYB
RGBT B = A5 R AE R R BT 55 55—,
AR MY B 45 P Sl 850 00 T S5 o0 2 kL
W , Bl DX H S REAY Tk, ZE X HLIhRE IR T )5
o7 3 T A ) S B B3 Th g kb A AS TR) i 1 1 2 g
PRI, TR SR P23 2 M h RE M 0 2 45 4 1 JE T
b, DUEHR T AR E MY B JER [ T R T MY B
R, B TSR MYB 3N 2 5 4
PEPE 4 F O, #2408 MYB SE R # 09 F R g M
2% RN 5 HA G S IR P el A L R AR AR . 5B
= WFIE & B MYB LR (G T BE B0 5 92 b F Fh
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