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TWE: [88 ] Wox4 AR R ALY A KL F AL KA RZ —, BERE4 Phyllostachys edulis PheWOX4c /& 3-8
A F AR Fe R K AP, AR EA A KL F ARG AR RESAE, [ F% ] 812 Plant CARE MskinF %52 £,
# PheWOX4c AW 2 3hF LIRXAERA M, MEREKE Sk B o) THMERBMAK, MEAEH GUS, RBFERRR
35 B F 2k B 25405 69 A KB 3 Nicotiana tabacum vF ¥ 3474022, 183t GUS ¢ & 51 PheWOX4c £ B B2 F 4 K & &
KERBHFHEEN, AEABDTERRARERFLARETH AR, [4R] PreWOX4c 2B BT 55 LTH 04
X5 E TR [ KR (SA). B%EBR (ABA). £KF (IAA) fo K H B2 W B (MelA) 5 | fodE £ M Wit i 5 T4 (1K
B, FE%F), @it GUS # & LI PheWOX4c % B B 3T &4 %5 SA. ABA. TIAA VARAKR AL 434, A R A
1= SA #vh B LR T B B F 551 -507~—137 bp, EiZ X M A 48 5 3% ABA 8950 B LA, f—137~0 bp 47 78 E i
¥ ABA #99% JLt A, FE—2 045~—1 745 bp #2—137~0 bp A& MelJA R &3 3% 04, J£—1 140~—507 bp A& 5AKE A8 £ 4
fiiAsEm A, | % ] PheWOXde 2R BT AH $AbistFom B A Aok AW Wit ve B M, BRERAETHN %
EEGALBEEER, ANZARZ SAHZR TGRS, L ERRERE TSR, B74R2438
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Cloning and regulatory element analysis of PheWOX4c gene
promoter in Phyllostachys edulis

SHEN Zhuting, REN Zheng, ZHOU Mingbing

(State 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

M FAE R —FhRRER R GE IR, mT g AR AE AR = 5, R L AR R, oy Bk
(B RN AT Phyllostachys edulis J2H E i FLURR G SF 6 W AT, HLA B 9 2F K BB T TR
RET1, DABEREMEST . S ASUUMERS T, 52 BF Y AE, BAZEPArERR SRS,
JaE 18] 43 A 20 SURN Tt 7 A ZH 21— AT A AR AR 19 732468 0, AT MO T A B i et 73 24 oAk ge g, Bkt
PR,

WUSCHEL-related homeobox (WOX) 3R K G AL SR 4 ad ft b B EREEN,, S5
YIR R T, S RT . WA ESEABLURAERENEESEE, FHAS S5 x5
(5 AR B Rt wox4 FEFJR RN F G S S A K & T RS R SN
—, TERLFIIT Arabidopsis thaliana FIAW Populus S5 X F-MAEYIH EA 17T Z B9, e ST ALY
HRIEGE AT 50 o AwOX4 TE4ERS IR THIE BUZ A i 5 BRI, AeWOX4 ZE7R KRR IR /1N, 4k
BHA PR Z RN, JF ERBTES . ) 5 R0 25 2 40 B 1% 43 A ), FEZ Fhg R g,
WOX4a/b RNAi Fl AU A8 R 35 2 B0 8 vk AR AR K B 0d 5 , 8 U2 W b, B A Populus
tomentosa ik PloWOX4a WIREMALRINE B L & AZ9MH], FRBTHEvE B M, X —25 R R
FATT AN Z [AIAFAE A ST Y CLE/TDIF-TDR/PXY-WOX4 V842, WXL . Wt Populus davidiana
P. bolleana ' WOX4 = H By F R HAR TR PEA (ROS) OB ERAE S, IR T $h 3035 S 10 40 451405 A v
1=, Jf 8 o #0 6] PdbDREB2C 1 3% 15 T o 45 1L 3 A 1 Tt 6 PR 1. M8 46 Gossypium hirsutum % 1
GhWOX4_A01 TE R @A L 2 rb () 3R A KV i T @ @ A 4L, i DiERAE Bk (p)CLCrVA: GhWOX4_
A0 BB TEZEMESE, HXT 2B Uk, R GhWoX4_A01 Z 581 A 4UHA FEEA Y
B, OsWOX4 JE /KRG Oryza sativa ' WOX4 [RIIRFEN , HAUHERE RGN R AT, ©$357T
Tt 3 A 2 AU 4R, B kKRG FCPI A OswoX4 3k, & SEUKR EHSUR BB . i
FAERKEEMEE RE KT ZEL, TBRSEE 00544280 (SAMYY, AT WOoX4 5715 [R5 5
WOX4s (PheWOX4a, PheWOX4b. PheWOX4c) ¥TEENTFINFINIGER, Hrh PheWOX4c TEAN R = B 54
TGS, BIAnHEAY . A RURIR & & M BE P i 00 2l 2L Sk S &, 40 PheWOX4c BT E
A RESUKHE OswoX4 M, #Z 5 T0sr AL LG AE 1, WA 5T & I PheldAA15 5 PheWOX4c
MEAEA, vTREE S FEPIHLHIEEE PheCLE25 TR, X F HAWAL Y A AR, I ] 4 4
EHL R,

Ja 81T (promoter) 1E 4 £ K 3k 1S3 81 5188, T Z A7 T DNA JFHIK 57 B, X —450k 07 B 1
DNA AR R IE 3 7 X, ERESS RNA REELS G, BOSsimflESenit st i, Ewasei
SRR A F G, AR SR e 1k P R 45 2 DG AT Y AR, E A 9T R AR AT IR Bambusoideae
H WOX Ji 8l B =CAE FH TR o0 A RRAE 43 2500, HAEAS R wox /) & R R R Y IR — )5 3
XIAFERR RN OTE, nTREET PR K R B b R R B IR EERY. RITEBAT PheWOX4c 3:H
Je o F DA AR (R S TO A DA RS [ BR 58 P XS R B g, A58 Rt — 2B ik ae
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T, AR E PheWOX4e LUE IR 81+ 750, 58 8+ L =X /E oo, o #r
PheWOX4c Ja 8 ¥4 KM SR I8 sl F 100G M, SRFEA AR T X AN IRl b 35 A0 iy 225455, DA 1)
W HA: 2= D RE AR IR L
1 #ES &

1.1 R

VEEC TR B BATR T, bk T K PR 2~3 d Ji, BAIEINE B ICEh, e R4 Pk
HeREFE 12 )G, B RFARMEFFRZE LIRS, HEOLREEIR 2 = —0, 2IEN S DNA,

WA I K W SRR ARAS AR [RUR S Nicotiana tabacum 13557 /0 A& 16 £ 1
T, MR OIRIEE S DG A, B LD VRS LR oAb BT A 00 RS R 3 R
BRI PREE T, RRUR T & RBRERE . 2~3 FJE, Bt 2~3 Ft iR R sk R, 7RI 25 °C, O
WG EE 10 kix, JGHERSE] 16 h, SAREETE 8 h By FRFE TSR, T RILER.

1.2 PheWOX4c EEEKBIHFRE

TEBT 2R WA E T, KRGS PheWOX4c N 5L IA A 5 (A) 11 2 045 bp B 31 T 1%
G ARHEFEY) DNA $RBGLH G U A, BB AR A TS, $RECEAT B DNA, DI AR %
HRIYHATY S . Y8 Hind T Xba [ 1Ek PBI121-GUS A FE Ay SR I 05, 38 50 e (el e i Ak 434
F BEA U2 (2R AL B AR, A A [R] Y i 4 3R S AR AR E 4 TR AL R AR A5 TR Escherichia coli,
TERR A 45 A FHPE R B B I8 EA T I O S5 2 HUFH LA .

1.3 BIFEMERESN

HR4E Plant CARE 7E£& W b $2 AL A TN 25 5, 383 A= W05 B 0718 40 BT se AR 2 (%) PheWOX4c
Ja e, JEE T AT e A A E T
14 BIFSmitREERRIEHEHE

W 4G PheWOX4c FE[H 2 045 bp J& 8+ )74 FREAEFH T 00 09 B RE S e r, BRI BE 57 ik
RyabEnlY (R 1), MY FRIBEMA PBI21, 453 F R GUS, MK RS ANFEKE R T B
1y 5 B R IR AR (B 1), X PBI121 24K | Hind TN Xba 145 2 A~ WEEI 0 85 3647 B U0 I 1058 00 i 26 42
ik, 5orE It AR B AR B A 37 R B T RRE AL, K S AL TR A K B3R A5 TR Escherichia
coli, Xof VA A5 BH I Y TR R 2E 4700 )7, 4R A5 5 B AR T 9l X — 20/ P1~P4 41 & ik #{K . PBII21-
P1::GUS. PBI121-P2::GUS. PBI121-P3:: GUS. PBI121-P4:: GUS.,

®1 SLWAAASIY

Table | Primers used in this experiment

ElLEA S SIYFHI(5'—3") GlL7prif
Promoter-F GCTTGTAGTTTAATTCAAAGTTTGTATGG Ja sl F ek

PI-F CCGGGAGGCCTCTTTTAGC SR B v

P2-F TGCTTTGCATCTGGGTCCAT Bk BraTEkE

P3-F GCGCCAATTTTCAGAGCACA B B3

P4-F TCAAAACCCGGCCTCACCA SR Bra vl
Promoter-R CGGCAGAGCTAGCAAGCACT Ja B F A Btk B s e

RB Hind Il Xba | LB

Nos terminator [PheWOX4c prg GUS ——Nos terminator 4

RB. # A4 ; Nos pro. Nos JA5)T; Nos terminator. Nos & 1E-T-; PheWOX4c pro. RAIKJE R 3T H Bt; GUS.
WA LB, #iik A,

A1 ARk BRI

Figure 1 Construction of plant expression vectors
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1.5 RIFENTSHEEBRFEL

W5 48 7 8 Zh 1 PheWOX4c J7 8 1 4 K 88K e P1~P4 5 41 36 1k 48 K 55 1k R AT T Agrobacterium
GV3101, 28 C IR FEREIEYIARMIG , 4 30 min MR 1 IO D(600), D(600) K 0.5 I HEF7ES
L, FHTE G R AR AR e Y T R B A R A, B D(600) PREFAAS . 7RG, ERBEE
3 h, BWEARKME 455500 R A ROE R HEAT 0, R 4 AR, FHorb B XS B PBII21-
GUS Zs#f4k, FAMEXT B 228 GUS RN AT CaMV35S 8 71 PBI121 383K, S0 PheWOX4c FH
Ji Bl FAE R IR B 3 PR R IR ARRAE
1.6 1HE GUS AL F%E

HESTARFFE 72 h 5 RAES I T Fr, HBEIEFTALEF (AN 1 em) FT4L, ROBYEESS
GUS Y il M &l 45, B4 SCE T 10 mL Z.08 W, A B AER ) GUS Je i, Has g 30
min 5, 37 CHIRIRGHFE 12 he HY QRN G EEE, KRR E0, FHERS N
75% W LT G, SEbi s A AEYE, B TIAROE NI IRIC .
1.7 ARFEETFLAE TEEMNF GUS EES

e B W8 100 pmol- L' A KR (IAA) . V&2 (ABA). KHIR T E (MeJA) FIKAFIR (SA), 41
SIS AR I AR AT B 48 h G AR i b, BT R AU BRI K, B 4 C it
THGIRAL TR DL IR IR K M Ve X HR A . Rpab Bl 4 AN ER, SRAEALEE 24 h J5 MR 43
ZAtric. ffFH Bradford v5PY 85 (32 BUA ) G PR UM Bt R SR F1, IR A5 R AL 595 nm P AL 1 IO
FE, ARAEARERE AU T R A 7 8 1 (BSA) AnifEf 2k, 11 E 3h 1 BeZE A TR A BN A b g
FIRM S FIVREE . RIS GUS LR s A il G ik 7 vk, BRI S0 2 R VRAR T B T 37 °C A,
B 150 L B HHEE, A 150 uL 4-MUG JE¥IW, 37 C IR, 43r3I17E 10, 20, 30 min i, MJZ
o % H B 100 uL i 900 pL Ze by, BEE R EW E LS . R B 365 nm, &S K 455
nm P EAFEEY, 3 REOGIENE NG, TR SN ()R PTLR, BERERPR AR I R BEAE A i 2 TR
{H, THEAARER [R] PS4 BT 5 Y S AR K AR S A2 9 4-MUG 1Y) 5T 1 & (nmol+ g ~'»min '),
2 HREHN
2.1 PheWOX4c EERBZhFiE

BB eI N 4] DNA /E MBI, FIA PCR 4 bp
K, 5BET PheWOX4c JA8hTI¥5, 4K K 2045bp
(1 2) MFE5 R R 3 & ST H s 204
—3, £ PheWOX4c J7 3T R BEE NI el o

2.2 PheWOX4c EE B FIRXIER TS
i | Plant CARE TE£k W3l 434 J5 s 7P 31, &

M 1 2 3 4

bp
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W

WA ST L&A ABA RRIGH (ABRE), SA i Jif FABN Ty B B R LB S R
JC F (TCA-element), MeJA I i JC {4 (TGACG- B2 PheWOXdc AR BT B By IE Em&
motif) Fl TAA Wi i JC1F (AuxRR-core) 55 A8 ¥ #4 2 h A

%\;ﬁﬁ; , /fEE{J]EIIl ﬂ['ﬁj @ﬁﬁ; (LTR). %%¥ MYB él:!:':% Figure 2 Amplification of PheWOX4c gene promoter fragment and
1 j , 5\ Myb %ﬂ bHLH % % 1ﬁ_ ‘ Ijj\ MYC . BE /fk 1]5‘% -'F:F I]['ﬁj @ identification of recombinant vector
JufF (ARE) S8 i 22 J64, Box 4. I-box ZE0Emi oo (K1 3 F3k 2). Bboh, AFLEFD 74 5T
(RY-element) A1 AL A7 98 55 Wi i JC /4 (WRE3). LA LB PheWOX4c 3R 1] i 52 3| L2 Fh At ¥ 3 K /9
FFREXT A M B R, ISTTRES SHYAR AT NIF L EE LR,
2.3 PheWOX4c BEFEBEhFHk H KT E

R TR BN PheWOX4c Jii 8 v WU H 19 80 3R AR S =0/ F ook e 5 s L IR i ik, AR s
Plant CARE T3l (g A5 = FH TR D BE S o3 A X3, LA PheWOX4c JA 3T 17 &K Bt , sfEikes
KRR 1745, 1140, 507, 137 bp 1Y 4 4> Sk 7Bt (K] 2), Zrildn44k PL, P2, P3, P4, 5&K)A
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. . 10
PheWOX4c —!—. .—'— —— —l—
5, L 1 1 1 1 1 1 1 1 1 1 1 3,
0 200 400 600 800 1 000 1200 1400 1 600 1800 2000 2200 bp
MYC W box AuRR-core ™ TCA-clement ™ ABRE f Myb
ARE WRE3 CGTCA-motif ™ [-box BOX4 LTR

B 3 PheWOX4c A & 3hFIR XA R A2 47

Figure 3 Analysis of cis-acting elements in the promoter of PheWOX4c gene

& 2 Plant CARE Fiillfy PheWOX4c EE B FE IR 1EB T

Table 2 Partial cis-acting elements in PheWOX4c gene promoter predicted by Plant CARE

I A e JFH(5'—3") ik Ko {31 /bp
TGACG-motif  TGACG MeJ Al T 4 —2014, —1619, —326%
I-box CGATAAGGCG e v e 1 -1817

Box 4 ATTAAT S N T 1 -1759

ABRE CGTACGTGCA/AACCCGG ABAII )i e 2 -1301, —132

LTR CCGAAA AR R 137 e 1 -1710

TCA-element CCATCTTTTT SAN N T 1 —1854

AuxRR-core GGTCCAT TAANR Y T 1 -864

ARE AAACCA IR BT 1 -1772

WRE3 CCACCT TR ) R T 2 -120., —61

RY-element CATGCATG ARl 2 -1768, —1025

Myb TAACTG MY B#e 5 K725 507 i 1 -516

MYC CATGTG/CATTTG bHLHF, SR F45 500 3 -1206, —1 144, 230
TATA-box ATATAT/TATA/TATAA/TATATASE  $45EHE16-30 bpih e % 0oa i 32 —-1783., —1655, —987%
CAAT-box CAAAT/CAAT/CCAAT Je BN R SR X A E e 58 —-1805, —1423, —770%

AL, P1~P4 F B Bde T SA M o4 TCA-element, LTR WL G4 TGA-element. IAA i JG
4 AuxRR-core, MeJA Wi el CGTCA-motif, 2% BAUE A ABA Wi i et (5 4).

K | M | a1
I i

-

~2044bp 1790 bp ~1 139 bp 284 bp M4l bp  ALG
Pl | ! ! 1 ! 1 !I | i

—1139bp —284 bp LY¥ bp ATG

P2 I I II| I

| |
“284bp 141bp ATG

P3
—141bp ATG
TCA-element —1 854 bp

o ARRcoe oAby, mmmABRE 313026 P -
B 4 PheWOX4c BT X h BETEH
Figure 4 Schematic diagram of the partial fragments of PheWOX4c gene promoter
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PheWOX4c J3 81 T4 K BUA K P1~P4 B AR SHHFIM - 72 h 5, XU iy 247 GUS B35y
VRN ERSEVE! @%H&E@?ﬁﬁ K%ﬁ CaM V35S Jii 3T A BIPEXT IR PBI1I21 3844 S M wE i i ok e b
B, VLAY AR BEICET SEU5 Yy PHAE X BB AR Y PBI21 28 2R R v S A MR st o 2t e A i, i
A LLIE# %3k GUS 5 (IETF‘ zj]?ék& P1~P4 J B MR RL I Jr 28 GUS 2 @Fi’athﬂﬁﬁi”#@ *
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W] PheWOX4c ZEN G 812K 4 AR BEIR 8 Tk 7 BEER A TG 1R, &k n] LIA R 31
PR BUET R e AR S (18] 5).

I 4 fE HERER S

FL. &KJH8IT; PI~P4 ARKEEITHE. FAHEANEL.

B 5 PheWOX4c KB E X BH-FHERA T GUS £ 6
Figure 5 GUS staining under the promotion of full-length and partial PheWOX4c gene promoters

2.5 AEHREEFLAE TR GUS EEEMENE

A E GUS BTG PEFILEE GUS Y g o0 45 W W G e . ABAL SA. TAA LUK 4 °C IR
Qb BRI R RE BEAME] T PheWOX4ce 3k H )i 8 F 9K 8 GUS 3 Rk G PE . MKl 6A~B Al 1. SA I
IAA Zb38F P3 HiUR 7 Br GUS il 1t At A B 2% R B (P<<0.0001), Z54 K17 P3 v Beil (A pi A F
X HE AL AR, DR S 3 F—507~—130 bp FPA77E SA W GRS G, B K 6C Al ABA AbFE
T, P3 F Bt GUS &AM EI/E B3 (P<0.0001), 1M P4 H BE ABA AZbFRF Y Yy (425 S 0H i 7% % IR
(K 7y, BV R HEAE T (P<<0.000 1), #EMITE RS 3+-507~—130 bp £A7E 1 J&#2 1) ABA Ml i
Juff, #E—137~0 bp f£7E ABA N3G 58 e/ . M & 6D Al . MeJA bR, J[shFa&K M P4 F B
GUS Mg 2, 25 Ay i (| 7), #EME 3 F -2 045~—1 745 bp Al —137~0 bp £ 7£ IE 18 ¥ (1)
MeJA TR e, HE 6B AlHl: 7EMRIRGEET, B2k 5&KE R B GUS BHEWX A AFERET
W, b P3 F Bl e i B3 (P<<0.0001), 58] 7 (M F Y@ 25 A4
3 itk

WOX FIEERTEM Y AR LB h i E E2M 0, RBFER Y5 SR AR 55 10 55 i e 1
Pl kA EEYRED . B FRERNTFAI N AEE EEN—5, 68515 RNA RE LI — R
A0 AT 5% o IXRVRAE S S S FRe AR I R R R G . AR DL LRk, HE TS e R R Y s
FIRPT W, X PheWOX4c FEH R 8l F 34T 4540 5T REMF 5T, nT LUE & i HE T ff 75 I 1 PR HL
B, 382t sE BT PheWOX4ce FER MG 3N T 1751, KIX PheWOX4c Ji 8l F 18 HAT JEA AR FH o4
TATA-box. CAAT-box [W[FIET, EAFTE LMY IR VAP ICIE ARG N T . e i e DA K R4
SR NI, X R PheWOX4c FEH VBB S ATl & SE A KA B I RAHDG, JEEOEMR . ME D4
Tl 0300 o TT R B2 R 1 2238 o ARAEBAT PheWOX4c JEENFIFH b8 WM 8 2 1 25 ek L B AR U
W, CE, BT PSR B S 7 i BoiE Y &k gk ik, xRt i6 e sh 7K L P, P2, P3 fil P4 F B
P B HH B i SA . ABA ., TAA Fil MeJA 45 4 Rl 2 LUK ARIRANHE, GUS Yo 6 5 Bl 16 1 0 5 25
BRSNS 25 05 3 F e BO s A AN R 52

AT TARFEEKIBATEZF L. PULTHNERE SR, KB IAA SES5HNER
KRBV, TAA i F 255 40 00 2 2O AT F R & AE KD, MIfEARAE Y T IAA 551
MP/ARF5 2 il wox4 FE G, JFFRE1 T4 g  B o F 2O B ANE I 5 0E T PhelAA15 Fl
PheWOX4c REWS B4 BLAE, e BAT A S 45 A9 TAA i i 452 2 20, A 5% v TAA 4b BB 3 317 il
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Jasl T E Ja K
A~EZ 5N SA. TAA. ABA. MeJA DL RARIR AL FRE B0 J5 )5 I (RIGUSHE 14 *. 5% R4 7 7 35 (P<<0.05);
xR 2 R W (P<<0.01); k5 IR 22 B4 5 25 (P<<0.0001).

B6 AREIXIET PheWOX4c )W ARFEKE BT IK3) 69 GUS BiE it

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

LT

FL. B3 F KB PI~P4 ANEKE 7B ok WTRRZ; SA. KR
AERAL; TAA. E KR, ABA. BUTERRACFRAL; Mel A S FIRR F Eg AL 7
H; LTARRAFA.

B7 RERET PheWOX4c AR AR KEARBFTH GUS &R
Figure 7 Analysis of GUS staining with different lengths of PheWOX4c gene promoters under different treatments
PheWOX4c JA 8l T3% 4k, M PheWOX4c FENFiA 2232 B TAA IR, WIS SR E KK & i H %
W WFFER ABA i I P 20 M B K B A SR B R A SC D REE A B9 L% I 1, Rt B AT o
T[] (SCW) HEJEEY, 11 SCW 14 JEEAH G A4 56 R 7R B P DR A 4K B B ] v Y e 38 7K -3 v - PR A= KB
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B, i 3 B 40 R 1 MRS R B AR X AT 2R R AR KO M E PN PheWOX4c JR B T FIAEAE 2 4
ABA ) % JC 4 ABRE, I 4 P4 i Bz (% J0 B 0 Jv 78 ABA &b BT Jig 2 7 36 M B B a um kDU
PheWOX4c JE 8 ¥ 73 132 ABA P RIAE T 5 BATAT S P A K B UIAHOC

AN, HEYI R woX 3R Y Ikt 37 3 B Wl S, AL EE FI B Broussonetia papyrifera. ZXH
Camellia sinensis . /N84 Populus nigra FUKXI Jatropha curcas 16N AR A ALY H A K280 wox F&H
TEAS [7] A8 BE bome b 5 3k R AR IR A5 45 A AR AR W B aa it B an 8N Cucumis sativus I
CsWOX4 B[R Rk i 3 Z AR 8 J5 R Y Bhi/RE/INE Triticum wrartu TEARIRIE T TuWwOX4 5
K2R ik it i EREARCY . PheWOX4c Ji 3l F L AELEARTE I N JC 4, GUS il 376 14 i G € 235 R UE S I 4 )
T PheWOXdc A sh TG o ALY EE AR Y A 0 X A W hae B 22 A B AR 543 04, SA =25l i
Z AR NPR JA# A0 A9 bHLH K MYB 5% 5% 700, S2ma i AR SCHi s 36 R S AR AR & s 72
BB LR, REEDPIER, MeJA T2 5@ 1T LR H IR AR ZIM 25449 5 (JAZ) 1932 35 A1 R i B il
MYC2, MYC3, MYC4 &5 56 PR 710 M, JETMTIT JA 15530 A G I R ) RIBPY . PheWOX4c J3 ¥
FAAERE S F MYB 454075 Myb A bHLH 2550705 MYC. 7EAFGEH, &P SA Fil MelA 4bBEXT J )
TIEVEAMGIER, 0 P4 BUR 3h T IS PETE MeJA 4B R 28 Thas, iM% A7 B EAA W N MeJA (1) 1F
JAFEICIE, PheWOX4c LN KT RESZ MeJA HI SA (TR, ETT R MAAL A R 300 15 i () W 25

Zi I, PheWOX4c 3 )i 8 LRI 043K 2 56 P R RCR R TR], R B H 3 38 AVIG v A 42
PheWOX4c BEPRRIEF&— A iyt 72

4 4

AWFSE e T AT PheWOX4e IR sh T, IF@ A YME Bop M i 153 30 780 ol fEfEAERY
N A FH T, 38 X B I Ak e A AT IR AL B, R B PheWOX4c 3TN 5 B F W] BEAFAE SA |
IAA FRIR RO, f77E MeJA 1l ABA IE R O
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