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Abstract NAC NAM/ATAF /CUC transcription factors that are unique to plants are the new type
transcription regulatory factors that have multiple biological functions. Their family proteins contain a
conserved NAC domain about 150 amino acids in N terminal ends and highly different transcription
regulatory domain in C terminal ends. The NAC transcription factors play a role in regulation of plant
growth and development hormone level and responses to various kinds of stresses. The NAC basic
structure biological function and the recent research progress about new type membrane-associated NAC
transcription factor are reviewed.

Key words NAC biological function membrane-associated transcription factor
Life Science Research 2008 12 4 297~302

transcription factor RN 1l 20
NAC
cis-acting element N N
NAC
j10~12].
110 NAC
[”. 75 NAC “. NTM1 NAC
1996  Souer" with transmembrane motif 1 NAC
NAC NAM/ATAF/CUC NAC
2 3] Of (51 ON 7 ) NAC
:2008-03-24 :2008-06-02
30771297
1983- : 1958-

Tel +020-85211378 E-nail Hilling@sent.pdw.cn



298 2008
Y N N [15]-
Ooka ' NAC
1 NA
NAC 14 TERN.
NAM N ATAF 1/2 ONACO022.SENUS.NAP.AtNAC3.ATAF2.0sNAC3,
cuc2 NAC2.ANACO11.TIP.OsNAC8.0sNAC7 .NAC1
(2 N NAM 4 ANACO01 .
NAC 150 ONACO003.0ONACO01  ANACO063 1B
DNA s, ANACOI9 NAC ANACO001 ANAC063
NAC OsNAC3  ONACO001
B- WONAG NAC
NAC 4, NAC
DNA NAC 5 A.B.C.D.E
A.C.D B E “
RING = NAC B E
NAC C transcriptional NAP . AINAC3 .ATAF OsNAC3
activation region TAR 1 A.
NACA domain
(in this report) _
NAM in InterPro : (])Z (transcriptional activation region)
S0 —
[ i
AB C D E ~
_ DBD_J Activation
NAC domain domain
A
NAC
= N e} L fag) N o = ) 0 N ~ = o C’:/\'\q\fm
£S5 %3z 8% 5 ::5 3 3 § § § §
= = = = = SRS S = £ £ =
S - < = ) <
B
1 NAC 4
(A) NAC NAC TAR ,NAC s .
NAC ; TAR ;sNAC A E . NAC DBD
(DNA ) D E InterPro NAM A D JE 50 aa
( ) NAM ,TAR NAC C ;(B) NAC s 14
s 4

Fig.1 Basic structure and classification NAC transcription factors™

A NAC domains and TAR in a NAC family protein. The NAC family protein is shown by the transparent rectangles, and the

locations of various known and predicted domains are shown as follows. NAC domain: striped region; Activation domain hatched
region. Subdomains A to E are shown by solid lines in the NAC domain. The DBD DNA-binding domain is contained within

the subdomains D and E. The NAM domain in InterPro consists of subdomains A to D. The subdomain E of 50 aa amino

acids was added to the NAM domain in InterPro. The TAR transcriptional activation region
NAC family protein.
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is the C—terminal region of the

B NAC gene family are divided into two groups, group I and group II contain 14 subgroups and 4
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Table 1 Biological function of related NAC genes

NAC

Biological function Relative NAC genes

Plant materials

CUCI/2 NAM

Meristem development

NAP LOVI NTLS

Organ development of flower and leaf

NACI AtNAC2.BnNACI4

Lateral root development

NTM1

Regulation in cell cycle

NSTI NTS3 SNDI NACOI2
Secondary wall synthesis

AINACO72 RD26 SNACI/2
AtNACO019/055 OsNAC6

Response to drought high salt low
ATAFI AiNAC2.NTL6

temperatrue and hormone

ATAF2 CaNACI StNAC,
GRABI1/2 HvNAC6

Response to viral infection and damage

mRNA N
Accelerate leaf senescence nutrition flow
and transport mRNA  regulation of iron

NAM-B1 CmNACP IDEF2

[2,16,17] [11]

(Arabidopsis, Petunia)

[21~23]
(Arabidopsis)
[19] (7]
(Arabidopsis, Brassicanapus )
[34]
(Arabidopsis)

[23-25]

(Arabidopsis)

[20,26,27,33] [25,29,36]
9

(Arabidopsis, Oryza sativa)

[30.31] [32] (6] (5]

(Arabidopsis, pepper, pomato, barley)

[3] (8] [39] [39]

Arabidopsis, pepper, Oryza sativa, barley)
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AC Fig.2 Classification and induction conditions of Arabido-

N psis thaliana NTLs

NAC ABA A Induction by ABA  abscisic acid B Induction by
drought ~ C  Induction by low temperature 4°C D
Induction by high temperature 37 C E Induction by

salt stress; F  Induction by 6-BA 6-benzyladenine ‘+
represents genes are highly expressed by related induction.
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Fig.3 Processing activities of Arabidopsis and rice NTLs™

A Analysis of transcriptional activities. P, positive control full-size GAL4 ; N, negative control DNA-binding domain ; 8AC-N
and 8AC-C, N-terminal and C-terminal regions of 8AC, respectively. Three independent measurements were averaged P < 0.01

B NTL processing. The myc-NTL gene fusion constructs were infiltrated into N.benthamiana leaves. The full-size arrow
heads and the processed arrows NTLs were immunologically detected using an anti-myc antibody C  Membrane-association
of NTLS8. Aliquots of each fraction, which have been processed as described previously, were subject to Western blotting
analysis upper panel using an anti-myc antibody. The Commassie-stained membrane is displayed at the bottom. T, total extract;
S, soluble fraction; M, membrane fraction; B, buffer-extracted fraction; SD, SDS-extracted fraction; F, final membrane fraction

D ABA effects on NTL6 processing. Plants were treated with 100 mmol / L. ABA for 6 h. A part of Commassie-stained gel is
shownoat_the bottom;
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