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ET PheWOX4c BER B FrELIBETHS T

ke, # ¥, AR
CHVTAC R AR ET Ve 240 5 P 4 T S 34T FRIFIEBE, WL B 311300)

WE: [B8] woXa AR Z AL A KRR FT ARG REARZ —, BERLEH Phyllostachys edulis PheWOX4c & 3T 4
A A R KR, AR A KRR T ARG RENEREARAE [ ] @i Plant CARE R 3k 4 5% £,
# PheWOX4c % B B3 F LIRXAER A, MERF KE S5k B FHM R A BAR, RELR A GUS, RFARFIR
35 A F xF Wk B 2540 5 09 A KB 3 Nicotiana tabacum vt ¥ #4740 32, 83t GUS $ & 51 PheWOXdc £ B &3 F 4 Kk & &
KERHFREFE, AABIHTERRAFRERFLEToamEX, [ %R ] PheWOXdc £ B B 3T /55 LTH L4
K% E e AR [ KRBBER (SA). L% ER (ABA), £ %K% (JAA) o X FH B W B (MeJA) 5 | A= 3k £ M w2t vl o2 0 (1
B, FE%). @it GUS $ & LI PheWOX4c & B BT &A% 5 SA. ABA, TAA YLEAKIE A2 69 394, £ A R H
¥ SA 89w B AR T B BT 5 51-507~—137 bp, Fi% R & A48 5 42 ABA #9560 B TAF, f—137~0 bp 474 f& EiF
% ABA #9vR BT, FE-2 045~—1 745 bp #2—137~0 bp A /£ MeJA B 45T, £—1 140~507 bp A £ 5 AKEAN K 69
Bt mttE, [ 4538 ] PheWOX4c 1B B30 F 48 % Ahift & vf B A Ao dE A My it vl B AR, LR FlAIE AR %
M EGREGEER, ANEART EANAHFIRFEE, L EHEAEREA TSI &, B7£2438
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Cloning and Regulatory Element Analysis of PheWOX4c Gene
Promoter in Phyllostachys edulis
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(National Key Laboratory for Development and Utilization of Forest Food Resources/Bamboo Industry Institute,

Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The WOX4 gene, a key member of the WOX gene family, is involved in the regulation
of plant growth and development. This study aims to investigate the biological function and expression
regulation mechanism of PheWOX4c promoter in Phyllostachys edulis, and provide a reference for the
regulation mechanism of the growth and development process of Ph. edulis. [Method] Based on the
distribution of cis-acting elements identified by Plant CARE, plant expression vectors with different lengths of
the 5'-end deletion promoter were constructed with the reporter gene GUS. Different environmental factors were
selected for the treatment of transiently transformed leaves of Nicotiana tabacum. The full-length promoter and
each length promoter fragment activities of PheWOX4c gene were analyzed by GUS staining, as well as the
response pattern of promoters with different environmental factors. [Result] PheWOX4c gene promoter had

multiple hormonal response elements such as salicylic acid (SA), abscisic acid (ABA), auxin (IAA), and methyl
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jasmonate (MeJA), as well as cis-acting elements involved in abiotic stresses such as low temperature and
drought. GUS staining revealed that the promoter activity of PheWOX4c gene was inhibited by SA, ABA, IAA
and low temperature treatment. This indicated the presence of a response element negatively regulating SA and
also a response element negatively regulating ABA between —507 and —137 bp of promoter sequence, whereas a
response element positively regulating ABA was found between —137 and 0 bp. MeJA response enhancer
elements were found between —2 045 and —1 745 and between —137 and 0 bp, and low temperature negative
regulatory elements were found between —1 140 and —507 bp. [Conclusion] PheWOX4c gene promoter
contains multiple hormonal response elements and abiotic stress response elements. Different regulatory
elements respond differently to different hormones, indicating that PheWOX4c gene is regulated by multiple
transcription factors, with a very complex upstream regulatory network. [Ch. 7 fig. 2 tab. 38 ref.]

Key words: Phyllostachys edulis; WOX4 gene; promoter activity; cis-acting element; hormone

TR — PR O RRARTT IR, AT ASERAETC R AR AR = i, R HUERRE, O o R Rt
M E MBI, BAT Phyllostachys edulis j2 v El B 2R E R S0 W5 AT, B BRR 04 26 KRB ) RN B
Ae1, DARBRREMZST . ASHSUMES T, 52B00CF YRR, B ZEP AR 54218,
SR ] 43 A 2 SURN T vt 70 A ZH L — BT A AR SR 19 73 28468 0, AT T A A i DRt 73 24 o Akse T, Pkt
PR,

WUSCHEL-related homeobox (WOX) 3R FIGAE ML A 1) 4 it vh B EEAEIEM, S5
YIR R B S RT . MIREESEBUMAEHRENEESET, FES S5
N5 SRR AE) B Rt woxa B JEIZIE N K E R S SR A K L T RS R S N 2
—, TERURIIT Arabidopsis thaliana FAZR Populus XAV EAR T ZB90F5E, AR -F I AEY)
HBFSE AR B0 . AewOX4 FE4EFF ARG THIE BUZ A0 i i 5 BRI, AeWOX4 ZEAR IR R IR /N, 4k
EHLP R RSN, JFEARTTES . ) 5 R 4T 4 A 1 o Ak D 0 R Z R Rl
WOXaa/b RNAi F1 WL 5 A8 (R ¥ R B ok AR AR K B 055, 488 I )2 8 B8, B A4 Populus
tomentosa FiLFIR PtoWOX4a WIFEAR B FR I H BETS L T 24, (HARFTH GRS i, X —&5 LRI
B T M B 22 18] 7 7E AR SF B9 CLE/TDIF-TDR/PXY-WOX4 V8 ¥ & 42 . WF98 & W . 1L #% Populus
davidianaxP. bolleana "' WOX4 F:[F /)1 R IR AR T 6 PESA (ROS) FUTEBREE S, Il T £ M a 175 5 1 40
MO FBET, JF i PdbDREB2C () 335 A% LLoHT A B it $h L), MR AL Gossypium hirsutum
1) GhWOX4_A01 TEME @ 20 2 b iy Rk K P& T8l @ 21 4L, e ERAR ¥k (pCLCrVA: GhWOX4_
A01) B THEZIEPEE, BT RA B N Uk, R GhvoXa_4A01 2 5 18¥ A 2154 FEEA: Yy i
U, OsWOX4 JE /KRG Oryza sativa HH WOXA [RIEFEN , HOR{UHEAE RGN R A8, 82357
TS 3 A LR s, il ad R R OK RS FCP1 A Oswox4 i3k, &S BUKRMEASLFEE . it
RAERKBEMAESE R LB ZAL, TR 0T 54 A2 (SAM)T . BAT woxa 5% [l iR 5L
WOX4s (PheWOX4a, PheWOX4b. PheWOX4c) HTEENT FINFRIRIGER, Hrh PheWOX4c TEAN[R] 1= BE 51
TGl 4, BIAnsEAY . A RURIR L & B BEAT I TR 20 20 rp Fak I i, 0N PheWOX4c HYTIfE
Al RE 57K RS OswoX4 FHilE, #2515 Wi A A EUEHE4E 1, A 5K I PhelAA15 5 PheWOX4c
MEAEH, nTREE S FEBUHLHIEE PheCLE25 WA, XN F HAWRIY) 09 K A, 3 [m] 45 4t
EAHL R,

JA 81T (Promoter) 1 N 3 K Ik Y S 2h 5188, FZ A7 T DNAJFAIM 5" B, X —450k 07 B i
DNA JPA R ME s T X8 ERERS RNA BRAEMLS S, BUSSISEEe e kil s, mEasEer
RHEERIAE R TCE, AE R 3 0A i R ¥ 45 SC | AR 5 DI REDY . © A B R IAEAT IE R Bambusoideae
H WOX A 8l 7 B AE FH GO A R AE 03 2800, BLAEASEIAT2E wox 1) B & [R5 3k R 1 6] — A 8h 7
XISAFAERE R ICE, AT REEAT F AR K R B i vh & R AR . SR BAT PheWOX4c M
Ja sl T XA AR (0 TR TC A DA SOAS R BR B8 P X R (R g, A7 Rt — 2B B oE .



542 B 5 WAREL . AT PheWOXac FEIR G 81T ek KR IC4: 53 bt 3

BT, AOFEA B PheWOX4ce LR 811 75, o3 #r)a s+ L XAE - ociE, b
PheWOXAc JR 8 T2 KA 5"3mBREJ5 s 7 AT, SRIES AR RGP EXT A R A BEAY I 22 B, LAY )
WA Wy e D RE RN IR PR A LB

1 MRS 7%

1.1 IR

PERCT R B BRI, b T K TR 2~3 d R, WAIEIME B, 7EREIRAE vk
ISR 12 )G, BRFAMMEMNFFRE LT, HEOLREERE = —0, $2ICENT S DNA,

P BIAR S LK R 2 IR AN RS, AR [RAR B Nicotiana tabacum 3457 /0 S % 7E 1138
Fm, R IR SR T R A, B L ARSI o A B 8 R R AR
BRI A PREE T, FRURRE & RBRERL . 2~3 FJE, KW 2~3 Frag R sk B AR, fEIRAE 25 °C, Ot
HESREE 10 kix, SEHRETE] 16 h, JAEEETE 8 h FIEFRA ISR, HTRELR.
1.2 PheWOXd4c EEEKBHFRE

TEBAT RN ARG E T, BRIGE] PheWOXAc FE N 4R IA A7 15 (A) 11 2 045 bp BE 31 T )%
G MAEALY) DNA $EBGAH G U1, BT R AR A TS, $RICEAT B DNA, DIt Btz
HBIYHATY . Y8 Hind WA Xba | 15 PBI121-GUS #AAF 2 (4 SURG I 057 25, 5 ok e [l i i Ak 44
J BRG] 2 () R A A, P A () W i R AR A L TR S B AL K A 3R 45 TR Escherichia coli,
TERR AR 45 A B (9 B DR P A T I O 5 © R0 5 81 LUXT
1.3 BIFEYERESW

H4fE Plant CARE 7E4k Ml $2 (L S 25 2R , 38 3 A= W5 B2 07 1 e W SE R4S B ) PheWOX4c S H
JashFpa, IR T AT R r A E o
14 BT SRR RIE R RIEHEEE

HRAE PheWOX4c B 2 045 bp J7 31541 EIAAE FH TS0 09 D8 S 6, B AR EE 573k
RyBESIY (1), MY RERMAE PBI21, iEFFE K GUS, MK LA A K EH T R B
) 5 R B EE (8 1), % PBI21 #4& b Hind WA Xba 1 25 2 ANEEEI A 5 3E AT W) 15 I8 [0 )i 2k v
Bk, 5Bt AR B AR R G sh 7 R BRilb AT AR S 4L, K AR A R IR A v, X B A P
PR AR IEATIN R, 3RA5 5 B bR P8 X — 20 P1~P4 B4 Kk # /K . PBII21-P1::GUS, PBII21-
P2 ::GUS. PBII121-P3:: GUS. PBII121-P4:: GUS,

®1 KA

Table I Primers used in this experiment

ElLEA S SIHIF5(5'-3") GlL7/pif
Promoter-F 5'- GCTTGTAGTTTAATTCAAAGTTTGTATGG -3' JashFak sk

PI-F 5'- CCGGGAGGCCTCTTTTAGC -3 SR B el

P2-F 5'- TGCTTTGCATCTGGGTCCAT -3’ Bk BL2TEkE

P3-F 5'- GCGCCAATTTTCAGAGCACA -3’ R i BE3 il

P4-F 5'- TCAAAACCCGGCCTCACCA -3 SR Bra vl

Promoter-R 5'- CGGCAGAGCTAGCAAGCACT -3 JA B F At Btk B i e

RB Hind 111 Xba 1 LB

Nos terminator PheWOX4c prg GUS ——Nos terminator 4

RB. #4478 ; Nos pro. Nos J38IF; Nos terminator. Nos & 15T ; PheWOX4c pro. NRKJE 3T B, GUS.
G ERE; LB, Hii A

B 1 AL R R Bk

Figure 1  Construction of plant expression vectors
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1.5 RTFENTSHEEBRREEL

W ¥ 5 T B PheWOXace 13 81 T 4 K 3K & P1~P4 5 41 3 1k 2% 4R 5 1k & FT B Agrobacterium
GV3101, 28 C R F 2R B ARG, 4 30 min P& 1 RIEOGEE D600), D(600) 7 0.5 B #1775
O, FHTC S G 0 MR AR e i T B S S B R A, B D(600) PRFFANAE . TESE G, ERHE S
3 he BEERAK I 4505 500 R A [IH R SR T 50, RRAb B 4 AN, Horb BH X ROl PBII21-
GUS Z5 i, BIPERTIE N 228 GUS BN AT CaM V35S i 810 PBI121 Fik#ik, 74T PheWOX4c H:IA
Ji B FAE AR IR B 5 PR TR (R ARRAE
1.6 MHE GUS AL FHE

TEFTARFFEE 72 h 5 RS AL Fr, B ATILES (EAEN 1 em) T4L, JORMNWEES %
GUS Bt & 45, KA 88CE T 10 mL &0 8, IABE RS 1) GUS YL, Has i 30
min J5, 37 CHERIRGHE SR 12 he BQ N5 I, BB R, &R
75% W L BEATLG, SEli s A AEYE, B TR K MEIHnIRic st .
1.7 FREFEEFAE THEEN B GUS EESH

P & R BE 18 100 pmol- L' A KR (IAA) . V&R (ABA). SRFTIR TR (MeJA) FUUKAZIR (SA), 73
SIS BT AE T AR FT IR 48 h JE MR i b, B TR kARSI R K, BT 4 C
T RIRALEE s DL R B ZE K AR X BEZH . RpAb B 4 AN EEAE, SRAEALIE 24 h J5 I MHEEN: 5 If43
Htric. 4 Bradford 5P 8 42 B G BE HUM B0t B SR 1, I 45 4 595 nm P AR 1 IO
B, AR RIERE S A T A A4 5 B (BSA) AnifEl 2R, 1TSS B BeAe AN IR A 3R J 5 v g e
FIEM S IR EE . MRS GUS FE M s Al i) S e ik vk, BRI SO 1R AR T B T 37 C IRIA,
B 150 L & HFEED, A 150 pL 4-MUG JEWI, 37 C RN, 40346 10, 20, 30 min B, M)z
o Y HE 100 pL fil A 900 pL 28 (bW, EEEHCE M RS W . ORI K 365 nm, kT IE K 455
nm PHEAFES, 3 RGOUENMES, TEMEHIE RN 1R ITL, SRR AR B I ] B E N S 2 T34
B, THEARERT ] Py B BT ) BV KSR 7= A2 1 4-MUG ) Bt (nmol- g ™' - min™).

2 HERG
2.1 PheWOX4c EFE R F=E

A 42 3£ U4 DNA 1 AR, A PCR 4% bp bp S
AR, 5BET PheWOXac JRBFITH, 4K 2045 bp — 5900 —
(1 2). PSSR Ry 4 S H K ps] - 20 s
—3, R PheWOXdc JashT A Bt E LT b — 1000 —
22 PheWOXdc BRREFHFIRIE AT A 50

fii ] Plant CARE TE M 73 A1 Je sl )85, & — 100 —
PZJE s F L &4 ABA Wi L oG (ABRE), SA 1 R0 TP B s O e
L G (TCA-element). MeJA Wi i A+ (TGACG- | 2 pheWOX4e B 23T 2 B 5 5 F L%
motif) F1 TAA Wi i JG 4 (AuxRR-core) 25 4t ) 4 2 v S S8
BETERE, IR (LTR). 56387 MYB 454 Fieuwre2 Amplification of PheOX4c gene promoter fragment and
’f j ‘ I‘J_:T\ Myb %H bHLH é |:|:|: /EI\ ﬁi , '.j—i MYC. BE ,%:L iﬁ E'F I]['n] @ identification of recombinant vector

JGF (ARE) 25l W 2 J61F, Box 4. I-box ZE0Gm i o (&l 3 fd 2). Aok, fE7EFF45 oo
(RY-element) AL P8 55 Wi B JC/F (WRE3). LA 32 B PheWOX4c R PHAR 1T BE3Z 2 22 R I8 R B9 J4 45
IFREXT A B MU R, AT RES S E R A B NIFZ EE R,
2.3 PheWOX4c EREBEHHTFHREFBERE

N T RIEENT PheWOX4c Jii ) T50I0 H 9 98 3R AH D=V F oo 7k e 1 i 45 B IR i 3R 5k, A i
Plant CARE Wil (A0 AR FH G I RE S o0 A X 38k, LA PheWOXdc Ji 3T 78 4 K SR, vefe ki
KJEHR 1745, 1140, 507, 137 bp 1 4 4~ Sk Bt (&1 2), Zeiillfn4a ok P1. P2, P3., P4, H5&KH



55 42 5 5 ) WARIEAE . BAT PheWOXac JEIR 5 8l 1 ik KRHZ T F0 B 5
A L) ¥I)
PheWOX4c —!—' ._'_ i _q_
5 3
| { \ { { l \ { | ! |
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
My c W box 7 AuRR-core ™ TCA-clement ™ ABRE T Myb
T ARE WRE3 CGTCA-motif ™ I-box BOX4 P LTR
B 3 PheWOX4c KB B 3 -FIR XAF B A7
Figure 3 Analysis of cis-acting elements in the promoter of PheWOX4c gene
% 2 Plant CARE il PheWOX4c ERE B FEBHIRKIERTH
Table 2 Partial cis-acting elements in PheWOX4c gene promoter predicted by Plant CARE
N AE FH e FF31(5'—3" Uiiig B {37 i /op
TGACG-motif ~ TGACG MeJ AR Telf: 4 -2014, —-1619, —326%
I-box CGATAAGGCG S R Te 1 -1817
Box 4 ATTAAT S B ek 1 -1759
ABRE CGTACGTGCA/AACCCGG ABAI 3 T 2 -1301, —132
LTR CCGAAA AR e 1 -1710
TCA-element CCATCTTTTT SAM R TG 1 -1854
AuxRR-core GGTCCAT TA AT T 1 -864
ARE AAACCA RIS RICH 1 -1772
WRE3 CCACCT AR e R oA 2 -120, —61
RY-element CATGCATG PR R 2 -1768, —1025
Myb TAACTG MYBH# 5 F45 607 14 1 -516
MYC CATGTG/CATTTG bHLH S F-45 A a5, 3 1206, -1 144, —230
TATA-box ATATAT/TATA/TATAA/TATATASE  §53IR-30 bpib s o P ool 32 -1783, —1655, —9874%
CAAT-box CAAAT/CAAT/CCAAT A BT RIS T K S RAE e 58 —1805. —1423, —770%
ST, P1~P4 F Bior e g T SA i Joff TCA-element, LTR ML oG4 TGA-element, TAA L JG
4 AuxRR-core, MeJA Wi i CGTCA-motif, FxZ H BLNEH ABA Wi Bt (15 4).
eSS . | | . | . I l.
~2044bp S1790bp T ' “1139bp " ~284 bp —141bp' ATG
n || —| -
-1 139bp —284 bp L bp ATG
P2 I 1 ! ! 1 !
‘ 284bp “l4lbp  AIG
P3
—141bp ATG
TCA-element —1 854 bp
LTR ~1710bp  wmmmm CGTCA-motif —223/~327/~1620/-2 015 bp P4 I -
mmmm AuxRR-core  —864 bp msmm ABRE —132/-1 302 bp ATG
B 4 PheWOXdc Bh-THEIAETER
Figure 4 Schematic diagram of the partial fragments of PheWOX4c gene promoter
24 E2KEAEREFEBIHFIERTH GUS £E5H
PheWOX4c Jii 8 T 2 K BAK I P1~P4 AR SR E 0 7 72 h J5 , XTHCR it | 47T GUS 2 ’éaﬁt/ iy
WA ER B A sl BE B T i Tﬂ?ﬁ CaMV35S J5 8 F Ry B IR PBI121 2 A3 SR B i TG s e
g, BERHY AL EETCTT Sei5 s P BRI AR 78 PBIN21 25 AR S A A R it 280 G (A8 LEEEU%
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LR # RE GUS 25 TEGTIR 374 K & P1~P4 Jy Beig i Roi 48 GUS Qe th B Wik fa, &
W] PheWOX4c FEN R 8 T KM 4 AR R 3 T8k 7 BEHA T, MR @R IR R sh 1
AR BCT R RGBS (5 5).

I3 23 HEE ISF %o HEE

FL. &K E8)7F; PI~P4 ARKEEITHE. HAHEINER.

H 5 PheWOX4c KBk BFH-T1ER T8 GUS 46
Figure 5 GUS staining under the promotion of full-length and partial Phe WOX4c gene promoters

2.5 ARIMEETFAE TH GUS EiEHNE

I E GUS B PEFIILEE GUS By 45 540 45 W T F 2 e . ABA. SA. TAA LUK 4 °C IR
b PRI AN [R) B2 BE I T PheWOX4c 3£ H 3 ) F 3K 8l GUS JE R IK TG 1 . Kl 6A~B W] 1. SA FlI
IAA 0B P3 iR Fr B GUS il I 7 L At 7 B i 35 T R (P<<0.0001), 4541 7 v P3 v Bei A #R T
X HRZH B S AR, HEIAE JE 3 —507~-130 bp TAETE SA T N oo, K 6C FIH1: ABA 4bFH
T, P3 H Bt GUS E & MEAMEI/E FH B3 (P<0.0001), i P4 H BEAE ABA AbFR T [ Y {045 5L BH i I8 T % IR
(B 7), BRI E R UEE R (P<<0.0001), HEMAE)S 8+ -507~—130 bp F£4E 5 I8 1) ABA i [
Juf, TE-137~0 bp 7778 ABA W &5k cfF. HIE 6D Al Al : MeJAAEET, JBah KM P4 H B
GUS G Mt , i A ass R (K 7), #EME 3 -2 045~—1 745 bp F1-137~0 bp ££ 1E IE J5 #2 (1)
MeJA W ;e . HIE 6 Al : 7ERIRAEIE T, FHal 2R 58 KE R B GUS BHE XA A FRE T
W, Horb P3O BeAMEIVE B B (P<<0.0001), S& 7 drfgnt 5 Qe g5 A4
3 3tie

WOX ZFIGHHEAPAE K E B P IEE EE MO, FRTERAY T RIS S5 56058 1 i
iR HEEEEYRRD Y, B T RERNTATAEE EEN 5, 68515 RNA RE B LI — o i i
A7 AT 7 o XRS5 S FRES IS IR I A b . A D S ek, 1T s e i PR ) e 23
FIRE, KW, X} PheWOX4c JEH A 8 F#EAT 4509 S D) REIT ST, AT LATE AT dh T HL 15 5 i IR 4L
i, 3l 1 v B I AT PheWOXace SER GBI F )55, kI PheWOX4c Ji 8 F 18 AT BEA I =04 H o
TATA-box. CAAT-box [H[FIEF, MAFTELFREYIRE JH¥E o . AR R TTF . SGme W T DL R4
SEER N TS, X R PheWOX4c VI BE S A F i & S5 A K A B I RAHSE, JEEOGI . WME D R4
Tl ip 3 0, TT B B2 R B 238 . ARAE AT PheWOX4c JE 3N FIE 4 b 88 WM )02 v 25 ek L R AR
MR TG, BTN EK S 3 B B ek a8k, XBRmtitibin sh 7K LU P1, P2, P3 Al P4 F B
KB B MR B B Wi SA . ABA ., TAA Fil MeJA 45 4 R 2 LA KARIRALHE, GUS Yo 6 5 i I% 1 00 2 235 21
RN ALY 25 5 8 F e BO TS A AR 52

EE T TARFEE R BATAZZF L. UL THHNERE SR, LU IAA SES5H0ER
KEBEUVIME, TAA 8 1 02 P Z2FF 40 00 2 ORI AT F RO m A K P2, MiAEARA Y 1AA 51
MP/ARF5 2 il wox4 FEH &, FF R G 4 g  Wp F2OC HE AN LI 50 UE T PhelAA15 F
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‘.DD ?015 F
515} 3
10 |
! £
= a
HTSt s r
@ &
78] 7]
2 4K Pl P2 P3 P4 2 4K Pl P2 P3 P4
B FKE JREFKE
A~E7 SRR SAL TAA. ABA. MeJA VLR AR IR AL PR B 7 f I 52 IO GUSEEE ko *. 550 IR 2H 72 5 1 35 (P <<0.05);

sk G A 22 R BB (P<0.01); *wkx 5xf
BH6 FREAAFET PheWOXsc ARFREKE BT IR GUS B iE 1t

Figure 6  Analysis of GUS protein content driven by different lengths of PheWOX4c gene promoters under different treatments

TAA
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FL. 3 4K B PI~P4. ANH

*8o
LN

HRH 22 S A R 35 (P<<0.0001)

il
NS

L8PEHO
220899

g~
(%)
]
~

KERE T B ok XWTHEA, SA. KR

MEERZH; TAA. AERKFALHEA; ABA. BidKTRACEELL; MelA ZEFIER H fig Ab B
H; LTAREACFEL

B 7

REAET PheWOX4c xR AR KE B3T3 GUS L& 4R

Figure 7 Analysis of GUS staining with different lengths of PheWOX4c gene promoters under different treatments

PheWOX4c RE % 1 92 T AF , =D B A7 B A MU 0 TAA mi 7 A =P A BF 58 TAA A B AH & 310 i
PheWOX4c J5 s Filitk, #EM PhewOXdc FENFIR£Z 3 IAA 0, NS S5REEBMERATHEE
R W5 RI ABA B S A EE L T UL R R G A G DI RE S R By F R R, R R BAT R
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Frla] (SCW) HGJEET i SCW 3G JEAH G i) 55 PR 7E B A PR A= A B B 5 1] v iy 38 58 7K OSP-z g TP 2 K iy
Br, X 3% W40 I RE i P HOR BT A X AT - 25 A R AR KO EE DY, PheWOX4c i B 1 TSI TE 24>
ABA ¥ & Jo {f ABRE, I 4 P4 J B 9 M 55 1 Jv 75 ABA 40 31T 3 2 + 6 1 B B 3G 0R L 4R D
PheWOX4c Ji 8175 152 ABA 53 BIAE o5 BT A PR AR K B IR G

AN, H Y wOX F DR ) Gk W A2 W BE A i 2 0, S FE MY Broussonetia papyrifera. A5
Camellia sinensis . /N4 Populus nigra FUKAM Jatropha curcas 16N B AR AR Y H RO K 280 wox A
TEAS [R) A2 B2 bomeg 1 5 L R R0 A5 45 AR 2R W Bk an RS P a0 BN Cucumis sativus 1 7D
CsWOX4 FEH ik 5 ST Z AR MNE J5 TP ShREVNE Triticum urartu TEAGIRIINE T TuWOX4 3%
KRk it W EFEARDY S PheWOXac JE 3+ FAELEARIEIE B TC 1, GUS Fl I 1 1 G €8, 235 L UE SR IR 41 1
T PheWOXac Ja 8 TG o YR R AE Y RN X A= Y e T 22/ B A5 553 704, i SA 2Ll it
ZAREE 1 NPR J#EAHOCH) bHLH 2 MYB 246 S0, S2ma R WA STt 3% P Sk A Rt & ik 12
FEHR M FRE, REAAYPUEPERT, MeJA 32258 i U8 MR AR ZIM 258950 (JAZ) 1972 2 ALK ff R ik
MYC2, MYC3, MYC4 SE5E s A7, JEME TA (5 28 oA L R 1 32385 PheWOXAc I 81
AR T MYB 4545 Myb Al bHLH 45407 5 MYC. 7EARBFGEH, &P SA Fl MeJA AbHEXT i 5h
FIEYEA PRI, 0 P4 R BUR Bh PG PERE MeJA AbBEN W Fhimr, HEZ A B HAT R MeJA B IE
WHETCIF, PheWOX4c FEFIFIKNTRESZ MeJA FII SA IR, 1 17T 52 e AEL 40 Xo) 306 35 FolpE 1o g 225

Zi b, PheWOXac 3N A 8+ LA RN 0 /4 9K 3l 38 P R A BCR B AR TR] L e e o 3= AR R 45
PheWOXAc FER 1K & —MAHX B AR id 1

4 i

AW ik T AT PheWOX4c FEN R shF, F@ i AYME B2g W il T )5 sh 7 5 L rl BEAEAE Y
M= AE e, 38 G X R R Al S B MR R AT IR AL B, KB PheWOX4c 2 HJE 8 F W] REAEAE SA.
IAA FVRIR ORI, TA7F MeJA 1 ABA 1EJE$E T
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