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Abstract: NAC transcription factors are one of the largest plant specific transcription factors, with special
NAC domains and C-terminal domains that play the important roles in regulating rice growth and development.
At present, multiple NAC transcription factors have been identified in rice and found to be widely involved in
regulating rice yield and grain quality traits, playing a critical role in genetic improvement of rice. Therefore,
the classification and localization of NAC transcription factors, their regulation of rice yield and quality and their
involvement in abiotic stress response in rice were reviewed. New genetic resources were provided for molecular
design breeding of high-quality, high-yield and multi resistant rice varieties.

Key words:rice; NAC transcription factors; yield; quality; abiotic stress

0 8= O ER. LEREENREEYZ—"", K
= E"J}‘t”ﬁﬁE'ﬁ‘@%%ﬂzﬁmfﬁ'ﬁi%ﬁ@%%ﬁ@%,
IKFE(Oryza sativa L)W H E—FLL EA 555 A 0 7 K R T Fh e VR W A% 2 R R K R

W B HE:2024-04-10; 18 6] B #8:2024-05-28; * . BISBX & A ,E-mail: pengbo@ xynu. edu. cn

ESWMA :EHEARPAREST A (U2004141, 12305399) ;7 5 44 BHE WO H (242102110266, 242102110270) ;15 B i Bl 4 B3 5 A
(2023025)

YEZ B A LW (1980—) , B T 5 PHA , @l 382, 4, 22 K RE 8 1% & R BF o .

SRR U, R, B2, . NAC 5 5% I 7 76 /K R 3844 50 R v (9 AR 5 0k JRe (D). 15 BH U0 400 27 e 2 41 CH AR B 22 WD 2024, 37 (4)  540-
550.

PENG Bo, QIU Jing, PENG Jing, et al. Research Progress on NAC Transcription Factors in Genetic Improvement of Rice[ J].
Journal of Xinyang Normal University (Natural Science Edition) ,2024,37(4) :540-550.

540



UL BRI S S NAC Fe 5t R 7 7K R g A% 2 R i F 52 0 e

FEREE IR, R KBEENERET
W B rl e I8 2] Z RO Rl R S BOAE KRR E R
G& 7R AR L TUR AR )AL, I SN ) 3R 85
5 3E A= 1y oy 38 R A= W T 38 KRS S T A 9 0 X
el . B B 2R — S-S E N ALH . A
FEAEZ TP 53 5 2 5 A LR W 3 ey 7, 3 24
NAC. bHLH. bZIP, MYB, MYC. AP2/EREBP
S X BB S T RE A SRUNDT 25 A B AR R 31
FR A T AR T G A ST B ) E AR R DR A 3R
B P NAC #tH ¥ B Z R E Y % D ee
JEM Y P iR R SN T R 2 — IR S 5+
P . NAC S A 7 451 R ok, 32 % b w5
Iy —E o N S, WAPR 7 NAC Z5 M 3,
29 150 DEFERR AN 7575 DNA FUH A 2 5
ZEE s ) — R Or 2 C i, YA AR R A B s A
P28 DX A8, LA SRR U SRR TR M. NAC
LR A AB.C.D.E % 5 MTE5 I (& 1D,
Horp, ALCLD 5 A e AR ST . C D 45 4 3
EAEMENME S, EES DNA 454, ik E
NAC #e 5 A B R 5 T BLE 225 8 380 AY 7 1
AR IX 5 NAC TR iE 2 R A O
NAC # 5t F Z Ak R A 151 A st L am
AR B X 8 G 5 A AR e A A R e AR R A 5
B T — RPN E B e . flin, K B NAC § %
R 2 5 R 4 KORE B0 7 8 e FG it B AR L O 7 i iz
EA Yy ria o B o A AR AR . KR AR R KR
FHREP NACHFH T2 5K E0A A K A
LR WEREEFZMERRE SRS, HAEN
Xt b S B 5 0 4 i 7 ok A O BTN RE

% NAC domain

NAC 45 TR%5#33% TR domain —]

DNA/R FR 45 &/ % ik Fe WIS M R A g &

Bl NACHRRTFTEMEREAY
Fig. 1 Schematic diagram of NAC transcription

factor domain"

1 k%8 NAC %R EFrI 5 %K K 4/ E i

KM I NAC # gt F R IE R AR £,
HAZr R 4. NAC g5y 4 ok A &
4 4 NAM (No apical meristem) . fl B J¥
ATAF1  ( Arabidopsis
factor) , ATAF 2 #ll CUC2 (Cup-shaped cotyledon)
JUARHE F NG S A . Hd, i R e K
it AT NAC Bk 7 Z MG m 73 28, 8% H v ok
OsNAC3.ATAF . NAM % 3 W2, J5 22 19 i 52

thaliana  activation

RIIX 3 AW R 1KY, FIHRG LT WA
B NAC L5 Amikdl: THMIH., T 4H5
14 A~ 4H ( TERN, ONAC022, SENU5, NAP,
AtNAC3, ATAF, OsNAC3, NAC2, ANACO11,
TIP,OsNACS8, OsNAC7,NACI #l NAM), B A
Wi NAC 25438 (ONAC024 . ANACO7T) A J& T
RS 4. I 414 5 ANAC001, ONAC003,
ONACO001 #l ANAC063™ , FIH RS k&M 0
(9785 % KRG 140 4~ NAC %% 5% 1T 825 )L NAC
i Si IR G 0 B L R AT LR34 AT AR AR NAC B 5
PR 5 M 1 % g A ) S B R 91 K e T —V
K ENMTX R NAC st R+ 40 H 400 o8 54,54,
14,142 A1 XFK RS NAC B 5% K 1 % 6 dE 17
4 PRV ZH DU 43 A, AR 4 2 R IR TR S 45 A8 ) AN
A, AT K fd NAC % 7 K R 40 A R B
PR (B 2) 4 151 4 NAC # FH T i
B H A WRIEA R 7 AL 3 65 A
NAC % 5% W F. f $5: 8 4 ONACL. 16 4>
ONAC2, 17 4~ ONAC3, 14 4~ ONAC4, 3 4
ONAC5.2 4 ONAC6 fil 5 4~ ONAC7, B WKk
oA 9 /N L 3L 86 4~ NAC H K 1. 35 . 6
A~ NAC1,17 4~ NAM/CUC3, 14 4~ SNAC.5 4
NAC22.13 4~ ANAC34.2 /> NEO.14 4~ SND. 1
4~ OMNAC #1 14 4~ TIP @5,

ONACI1 8
ONAC2 164
ONAC3 L7~
— A< ONAC4 141 > 654
ONACS5 3>
ONAC6 24
ONAC7 57
NAC — — 1514
/NACI 6’|\\ l
NAM/CUC3 174
SNAC 144
NAC22 54~
~B< ANAC34 137* > 864>~
NEO 24
SND 144~
OMNAC i
\_TIP 144 )

2 KBNACEREFHSE

Fig. 2 Classification of NAC transcription factors in rice
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Tab. 1 Localization of NAC transcription factors

NAC #52 N7 Pfp HHE N %% 3R
SNACI IKFE 40 f % [12]
OsNAC3 IR 40 f % [13]
NAC6 WA 0 % [14]

OsNACO016  fH=E 2 i % [15]
NAC020 WA A 5T 1) [16]
NAC022 G 41 L A% [17]
NAC023 WA 4 i [16]
OsNAC24 IKFF 21 it A% 0 40 i [18]
NAC026 WA 4t it A% [16]

OsNACO41  JKFE 4t it A% [19]
OsNAC45 KA 20 % [20]
OsNACT74 KA 21 i i [21]

ONAC066 HH 20 % [22]

ONAC096 HH 21 M % [23]

OsNAC103 4% 41 fif % [24]

OsNAC103 K F§ £ Jf A% [25]
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ONAC129 KFE AMAEAZ AN AR [26]
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Tab. 2 NAC transcription factors in response to abiotic stress in rice

NAC #3HF Ay 2sm T EDWIRES M) 7 4% S EEPEN
SNACI F5 SURTHE . S7 T R i TR [12]
SNAC2 T2 % ik F R 95 Rl AR B 3 [55]
SNAC3 T 52 i &R RNAI A A P [62]
OsNAC2 RN i &R RNAI A A A P [37]
OsNAC3 i CRISPR/Cas9 i & % ik 1F VR AR i 5 [13]
OsNAC5 T2 i i ik (RNAI UEECR Ry STCE o [57-59]
OsNACS6 T5 SURTE 37 R A A [14, 64]
OsNAC9 T58 FURT & S R A AR P [60]
OsNAC10 T2 % FURTE S B SRR T 390 [61]

OsNACO016 T8 CRISPR/Cas9 it & % ik UIRHE ST Y [15]
OsNAC17 FH ik R 7 A T 30 [68]
ONAC022 T8 ik SRR Ry STE R o [17]
OsNAC041 i FUN .o SRR Ry STE R o [19]
OsNAC45 h CRISPR/Cas9 1E 1 i 5 [20]
ONAC066 T&8 it i %35 RNAI 1 I T [22, 65]
ONAC095 T5 % RS 1 TR s it S A s R [63]

e T RN A AR a d 3R 5k 6 e i S
ISNACI (NACT) 5 246 = 1 % 3 D K e Lk R
B 22% ~34%0) TR M. W R, SNACT %% 3 A
TR FEAE 5 7 0 0 B0 2 R i P B 2 R L R
T FR K SNACT H A AT 3 5 /K 5 09 Bt 5% F i £
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