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Studies on the regulation of xylan biosynthesis key enzyme genes in
Arabidopsis thaliana
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2 Institute of New Energy and New Materials, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To analyze whether some transcription factors in Arabidopsis thaliana, known for
the secondary cell wall thicken, could regulate the expression of the key genes of xylosyltransferase, such
as FRAS, IRX9, IRX10, IRX14, FSH, IRX9-L, IRX10-L and IRXI4-L, and observe the phenotype of
KNAT7 dominant repression plant. [ Method] Effectors and reporters were constructed by Gateway Tech-
nology and the transient transcriptional activation assay was conducted. Construct pCAMBIA1304-p35S ::
KNAT7-SRDX recombinant plasmid by Gateway Technology and transform this plasmid into wild A. thali-
ana via Agrobacterium tumefaciens-floral dip method. [ Result and conclusion] The transient transcription-
al activation assay revealed that transcription factors KNAT7, MYB46, ERF72, SND1, NST2 could acti-
vate the expression of a number of the key genes of xylosyltransferase. KNAT7 could activate the expres-
sion of FRAS, IRX9 and IRX14-L. Furthermore, dominant repression of KNAT7 significantly affected the
growth of Arabidopsis thaliana. These results indicate that KNAT7 probably plays an important role in the

regulation of xylan biosynthesis.
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FTFRAR BRI, 3 A Ok T ol T S 1 AT ST 0 A2 )
JEREVERTRE . BB R ) R ORI %
SORUFTHE TR A AR . TR A A R A
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IEE it by R/ SENE OB T SCAS 19 1 42 /o A= ) B RE D5 ™
HEAYEE R, IX T 42 K RE Y5 R ) L Al IF 5 0 AR
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B, EFEHARER CEAERMATER 3 o4
BT R A 2 AR ) 2 BE R LR SO ( Xylo-
glucan ) F7AE , {ELE A R O UCAE BE o R SRR 2L,
FEPIARNE(Xylan) B AELE . AR RN F B B-
(1,4)-D-Xyl (CAHERE) Sy 324 71 2 Wl 1 1R AL/ 5 R
FEAY 1) A WE TR IR R O B 20 B 53 4b , FLOA i K i R
B -D-Xyl(ABEHL) p-(1 — 3) -a-L-Rha ( R ) p-
(152) -a-D-Gal (GEFUMEIE) p A-(1— 4)-D-Xyl p 1
B ST ARG TR E AR S
AR TR B T B A R | 38 SR S 1) 45 BSEAN  ) 4E
. 7 $LB IF Arabidopsis thaliana W, B 3 18 &
FRAS ( Fragile fiber 8 ) , F8H ( Fragile fiber 8 homo-
log) . IRX9 (Irregular xylem 9) . IRX9-L( Irregular xylem
9-like) .IRX14 IRXI4-L IRXIO I IRXIO-L n]fE2 5
AT EHEIE R oy, FRAS IRX9 IRX14 I
IRX10 2 F % K W, W FSH., IRX9-L. IRX14-1 1
IRX10-L 2 8 B . die i 19 T 92 45 SR WAk B 1
IRX9 K& R IRX14 e DN 3% [ /5 T RE-He S5 0 2R 4 o
gL B AN F PR GUXI ( Glucuronic acid substitution
of xylan 1) ,GUX2 F1 GUX3 11 57 ¥ 8 24 W EE R ( Gl-
cA) INEA S ERMEE £

H T, © 4B A AR 25 52 5 0O 40 i BE
BIINEA: K. WF5E 2] SND1 ( Secondary wall-associat-
ed NAC domain protein 1, also called NST3) , NST1
(NAC secondary wall thickening promoting factor 1) |
NST2 ,VND6 ( Vascular-related NAC-domain 6) , VND7
S VR R 00 YR 2 0 R T 1) O B s S IR
SNDI PRI FD NSTI K PR i i 21 4 240 i vk A= BE 1 TE
;TR VNDG  VND7 SRR 2 15 G4 R R BE
FR . BEFEF I NSTI A1 NST2 SRR A6 2514 2
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SNDI ,NST1 ,NST2 ,VND6 F1 VND7 fEf& ¥ SND2 .
SND3 . KNAT7 ( Knotted-like homeobox of Arabidopsis
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AR A )G TR B il i P 1 4 H RTAIE S
BOMIEHE. R AW G A S 12 B, 10 4>
it ) DAL 9 03 3l DI, 7 ST AR #HPRIX 100 bp LA
WHIFS b, 20 1 AAEXRSE I AC Joff, —28
MYB ZKf S Tl U5 AC JofRgs &0 4R,
Ay LR UL IR ) 42 AR SR B B s P 1
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ERF72 ( Ethylene response factor 72) ,IFL1, MYB20 ,
MYB46 MYB52 MYB69 MYB85 #1 MYB103 &8k 4=
BEFH G R sk DR 56 T+, 70 M J 28 5 S [A 12 15 3
¥ 3L [l FRAS ., IRX9 . IRX10 ., IRX14 . FS8H . IRX9-L .
IRX10-L Al IRX14-L 933K, X — W54 B FFri A
VRS R 2%, JF H K O g — DR R B 47 4E R OT
RIAPIRAEHT T LAl
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FH T il 2 D A 0K 79 40 R T AR R Ay BB A L
H 2 E L I B R 55 HP 0 ( The Arabidopsis Biologi-

cal Resource Center, ABRC) , 7 22 °C, & H A G HR
13 h A 11 h,50 ~75 pE - m * + s '[9
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1.2.3  ##F B A KAk ] PEG4000-Ca " A
ROV g AR N S OB G DL I i 2E B AR
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1.2.4 AR R K KA F B kLR TG E
M F Dual-Luciferase reporter assay system g7 f&r
( Promega /A1) ) 7F GloMax™ 20/20 % YeA6MAX ( Pro-
mega 23] ) b o3 I RE R il ep 5 2R A
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1.2.5 SHIpHHEAR ¥ KNAT7 FLH B TCZ L%
74K DNA %3 3 2k pCAMBIAL304 |-, 14
7 pCAMBIA1304-p35S :: KNAT7-SRDX FiR#AK. i@
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The electrophoretogram of partial promoters’ and transcription factors’ PCR products
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Fig.2 The structure of effecter, reporter and internal reference
plasmid

http://xuebao.scau.edu.cn



100 oMok L k% % M

5535 &

AR ST I AR TR, 15 5% — Bt a5 il s FLUC 2 3 A
RLUC #E FH #935PE. FLUC &1 \RLUC 28 FH H6 PE #Y
FAHARER FLUC i HE D B AR ik i, DL 1
et 2 M A 2 JSORE G UL R I JRUAE B i FLUC iz
o i DR PR AR X R K R A R AR (CKO)

K EBE Y BT A YA AR AR S A % 53 7 A
I N LR BGOSR AR R e FLUC i 2

7 -
k%

6 FRASP _T_
# oL
H:E 5 sk
7 4+
o
= 3| *
§ *k
o 27
s 9

gl

0

XfH8  KNAT7 ERF72 MYB46 MYBI103
R HT

180 )

160 T
# OMOF pvop
ﬁg 120
% 100
= 80_

Hk

S s
— *
= 40t

201 ok

[Tm

XFHE  SNDI  NST2 MYBS5

kAT

VND7

RO BRI B 1, R 28R 3 DR AFRIERS ;* « "SR X IALTE 0. 05 /KP4y W 22 5,

BERERGRR).

FR PP A X 3 P 8 e O AL BRZHL A O 10 HE SR Y A PR
GARE 3 ANEL. IR R R 5+ KNATT |
ERF72 MYB46 \MYB103 AE{R i FRAS 3K (195 1%,
%3 P T SND1 . KNAT7 . MYB46 . MYBS85 fg{ ik
IRX9 3 [H g 32 ik, % 5 A 7 SND1  NST2 . VND7 .
MYBS5 GEfie iF TRX10 FE R #9323k, i % [l NST2 |
MYB46 figfie it IRX14 FEH B RK (& 3).

350

300F IRX9P *
#H B
o 250
® 200F
E ¥
2 150F
S
= 100}
=
501 ok
0 [T o
*HE SNDI KNAT7 MYB46 MYBS5
AT
6_.
>X:*
st IRxi4P J
L *
g 4
g
o 2r
jn)
—
u-‘ l_ “ﬂm‘“
0
pagilis NST2 MYB46
(S

s 7 TR G XTI TE 0. 01 KA

B3 T X SEE FRAS IRX9 IRXI0 F IRX14 1Y) 8l F 9K 3h 04 15 JE BB A kv 1
Fig.3 The activation of the transcription factors to the reporter gene driven by the promoters of FRAS,IRX9,IRX10 and IRX14
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Fig.4 The activation of the transcription factors to the reporter gene driven by the promoters of F8H ,IRX9-L and IRX14-L
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Fig.5 The phenotype of the KNAT7 gene dominant repression plant
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