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Abstract: In this study, we analyzed the protein sequences and conserved motif of four apple
MdACYP707A family members, and found that the four MdCYP707A family proteins contained a
cytochrome P450 monooxygenase domain. The expression levels of the four genes in different tissues

(roots, stems, leaves, flowers, fruits, and seeds) were detected by real-time qPCR, and they exhibited
the highest level in the seeds. The expression pattern of MdCYP707As also showed significant difference
during fruit developmental stages. We also examined the transcription level of the MACYP707A family
members in the process of water swelling and stratification of apple seeds, and found that the MdCYP707A
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family members were involved in the degradation of ABA during seed germination. Furthermore, the
response of MdCYP707A4 genes to abiotic stresses (such as drought, salt, osmotic stress) and ABA
treatments indicated their important roles in seed germination, among them, the response to ABA is most
obvious. In addition, the function of MdCYP707A41 gene was identified through Agrobacterium-mediated
genetic transformation to apple calli and Arabidopsis. The results demonstrated that overexpression of
MdCYP707A1 reduced the resistance to abiotic stress, which suggests that it may be involved in ABA
degradation, and ectopic expression of MdCYP707A1 in Arabidopsis increased the germination rate.

Keywords: apple; MdCYP707A family gene; ABA; abiotic stress; expression analysis

Fh—F IR AR FE P R RE TR B IR DAL, P FAEI A N R (3 6E 5%, 2009).
My RIRZ Z MR RE R (e, BE. Ka%) MRS ILEHIE (Finch-Savage &
Leubner-Metzger, 2006; Finkelstein et al., 2008). V&AM AERM, FER (GA) FERR (ABA)
(PIRE T 2 A2 Y 7 A ORI A A 705 R G BE R & (Bewley etal., 2013; Tuanetal., 2018). ABA
TERED ARG GREE &, 2017), EREEYEKEE . WA FIAEA Y e DL A%
il Fob - W5 45 5 T R E EE I /E R (Nambara & Marion-Poll, 2005; Verslues & Zhu, 2007; Huang et
al., 2017). IL4FK, ABA {55 &GN S35 KB FLEAS 7 — € ik & (Holdsworth et al., 2008;
Shu et al., 2016). HHFFLEKMH, ABA & MAMENE 5 EE BN T2 v 1 IRHREHT A& 1) 5%
e, ERPTRIRIEFES, ABA & BGESR KT ABA PR, MEM FifREFEF, ABA IR
MR KT ABA A GER, HARBERNMRERT ABA I RE, i SR FH K (Leng et al., 2014).

ABA &g DA TN L BIE#E, XIS, ABA %24k PYR/PYL/RCAR. & [ #EIRHEY
PP2Cs. &5 ¥ SnRK2s S5 4% 0o 2H 73 DL S FoAth 1) 3% 55 [R] 7 Jk % B 224 F (Hauser et al., 2011; Rushton
etal., 2012). 1M ABA FFAEEEH NG FE R AAH A 4 i 5 i A 2 RTE 2 (Cutler & Krochko,
1999; Zeevaart, 1999). ITLeFIAF LR, mEMEMIAEN K ABA KiFiEAE £ 2 & H M KTE (Cutler
& Krochko, 1999; Zhou et al., 2004; Nambara & Marion-Poll, 2005), HilFifE ABA K% 8 fi7 H
R REEBN, A 8-OH-ABA, FIALH ABA RNEEREAFAE, Wb H R A AE R E R
(phaseic acid, PA), FHEZ&H b JF e AEDEMER —H A% E 1R (dihydrophaseic acid, DPA),
% 5287 W B2 8 - F24bEF (8'-hydoxy lase) (Saito et al., 2004), i%HE T 4K P450
BINARE (Krochko etal., 1998), BRI LAHIMEMMAEK LT, ey RS pHE i s (3
PP, 2009). 4hifi ABA TJLLES 8 - FALEREYE, RBTRTTHE AN ABA SRS, M
Z 53| Mt 2K R ABA 55 % @i (Cutler et al., 1997; Krochko et al., 1998; Cutler &
Krochko, 1999; Renetal., 2007).

FHRIEE (2016) EMBkTTERET 3 4 ABA 8 - ¥4LE CYP707A FKIEm. it (PpCYP707A1.
PpCYP70742 F1 PpCYP70743), VLABKIIAEZFARIRAVIAN AL, UEM] CYP707A ZKIR K R 2 5 AR AHEY)
EARIREFE . AAEHFFEKBE, CYPT07A FEK (HvABAS’OH-1) FIEEMIMAE, {2k T KERF
PRI, TEERN ¥ 5 24 B, CYP707A J:[K B, ZZf@h 4RI (Millar et al., 2006; Gubler et al.,
2008), BLH] CYP707A RR B S5 T F-FARIRIATE . MR TR IEORBR 3% oA — L ff
FEARAR 1) B AR ) S5 A7 MR AR B fR B AR IR I FE o, ARIRE R R AT D Rt #2 . S TIH5E
L fRBRARIRAR S 56 i 1%, Leida 55 (2012) RIUMEAR R RIA M SRR S 5 T 8k
TRERIR . T ERITBARIR A FE h, 7 ABA IS B R F%, 5 ABA A HTH ¢ (1) 3%
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PRI, 100 IR A0 B R IR AT BB AR ABA IR (R 3E i A . TEMRIRARBRZS FIFELEFR 71, AhCYP70741
(R IEEERAG, MRh T EMBIRIRIE R, ARCYP70741 (FRIEEE FH (FEE %5, 2015),

R CYPT07A FIEIER S 5L FIRAR MR A H0E, (B7EF R A SRR B A
FAPLELEIR D o KRBT PSR FARIRI M, L 258 SRR, ek 73R
(1) MdCYP70741 J£[R, 8 8L A0S 1 E R SE R A A M R IR Rk il 7, %€ 1%
BT AEA Y i DL SARBR B () ZhRe, RiE— PR IT 8 - FRAERE AR AV IR AR 1 Dy e
B HE Al

QY L SRS DARE

1.1 REMR SRS E

AWFFRFTRN 7 FEAR CBRER FERFELE L R AL K ERE AR IX E R R TR (L
REL), MHEXBFEETHRLZRN, EERMNEZW, KEBMAE, LFEADE,; PSR 13 C,
7 R R, 264 °C, 1 HEAK, P -2.6 C; FERF/KE 700 mm A4 . 2017 45 L ‘2
FIEHL SERE —BRA RRAEAR . AT SR ey BT . BEAE)E 60 d IR SRS RL A
FERBIM (FEf5 30, 60 F190 A A+ 3 1, WEARHREET - 80 CIKFERIFERH .

W0 CBRER SERBGARFIATROKEIKA 4 CRERUALEE, 43RI7E 04 3. 12, 24 Al
48 h LR 0. 10, 20. 30 F140 d BURE, #REURNA, DUSIESEH cDNA M, ##E MdACYP707A
BRI S BORA FIRE P HIR T E 1, A R R R

BAE AR R (MS +0.5mg - L' 6-BA+02mg - L' TAA+30g - L R +7.5¢ - L Eifl§ (pH
6.0) 1 EAK 35d 1ty BRRIE S AT, 2B S T 100 mmol - L NaCl (3R irED . 3% PEG6000
1100 mmol - L HFERE (PEG MIH BB BALSEMIE) ME IR AIRAFE, 760, 6. 12 F124h
HORE: [E—tZBs s, AR (ABA, 100 pmol - L) 4b¥E, 7E 0. 1. 3. 9 F124 h HUFE. HURE
I 2SR — R B RE, WEUER & . AR R (16 h) W (8h) 2%, 26 C.

FIF RN EM SR EAL P 3N [MS + 0.5 mg - L' 6-BA + 02 mg - L
24-D+30g L' EERE +7.5g L BiE (pHS.8) 1, WEREFE, W26 C, WAL 1 K.

PLFETT T I #EEA Col-0 CEHMEELIEAE AL, BRI AN[1/2MS +10g - L7 M +75¢g- L
Bg (pHS5.7) 1, EKZ&M ML (16h) K (8h) &, RERZ 20 C.

1.2 1E%) DNA B932EL. 2 RNA HUIRBUFIZEEE S PCR 94
RNA fI42EZ I RNA plant plus Reagent ik7il& (KM, FxE%ik5& PrimeScript’” RT
reagent Kit with gDNA Eraser (Perfect Real Time, TaKaRa) #EAT¥53%, FifS0 cDNA HT /5420
P E & PCR IR - LA 18S RNA NN ZE I, HAEH 5148 5'-ACACGGGGAGGTAGTGACAA-3',
KIE 5% 5-CCTCCAATGGATCCTCGTTA-3', qRT-PCR Fi I 64k A UltraSYBR Mixture
(with ROX), MMNAERRF SN RN R: 2x UltraSYBR Mixture 10.0 uL, 514 (10
mmol - L) 1.0 uL, R34 (10 umol - L") 1.0 uL, ¢DNA 1.0 uL, ddH,0 7.0 uL, 3% 20 uL.
AR 3 IRAEWFER . KT R PCR RV 4MF: 95 CHIAEPE 10 min, 95 CAEPE 15s, 56 CiB
K 15's, 65 CHEAH 10 s, 40 KA. g KM 2 Tk & BEIR O H. PCR FTHISIMI7EE 1
5
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W FE T DNA [32BCRH CTAB ¥ (225 %%, 2016).

#£1 EEREMER PCRFTMASIHM

Table 1 Primers used for gene cloning and quantitative PCR

5% % %5 Primer name 5975 (5'-3')  Primer sequence

MdCYP70741(MDP0000859733)(qRT)  F: GGCAAGCAAAGAGAGGATGTT; R: ATGGATTCAATGTCAGGGATG
MdACYP70742(MDP0000326412)(qRT)  F: GCAATAAAAGAGTCGGTCTCAGA; R: CAAGTGGGGAGAAGATTGATAAC
MdCYP70743(MDP0000291544)(qRT)  F: TCACTTGTTCAAGCCCACGT; R: CCAAATTTCGAATAATATCAAGGG
MdCYP70744(MDP0000037814)(qRT)  F: GTTCAAACCCACATACCCAAA; R: CTTTTCGTCCTTCAGCCCAT
F
F

MdCYP70741 (MDP0000859733) : GTCGACATGGAGCTGAATCTCCTAAACTCC; R: GAATTCGGAGTATTATGGGGTTATATGA
MdCYP70741 (MDP0000859733) Anti : GAATTCTCTTCACAACACTACTGGTTGTT; R: GTCGACACAGATGGGCTCGAGAAAGCACG

1.3 ERFEmEMEREEE

MALEG T 3k Chttp: //www.arabidopsis.org/) FAHZR 2] 4 4~ 4:CYP7074 £, Ifif it NCBIChttps:
//[www.ncbi.nlm.nih.gov/) LEXf, FRIFER 4 4> MdCYP7074 #:1K, ABA A4-FRRIAHE M HIRIE TR
B], MdCYP70741 %} ABA Wi, KL, FfE T MdCYP70741 B4mt5SIX, FrASIPI0E 1.
DAL 1 25 1 cDNA 9k, FI HiFi SR BT PCR 3719 . ONAA R 25 pL: 17.25
uL TG ddH,0, 0.25 pL &, 2 pL HiFibufferIl, 2.5 uL dNTPs, 1 pL #&8%, 1E. KA 545 1 ul.
KNFER: 94 C ALY 5 min, 94 CAEME 305,58 ‘CiB-K 30,72 ‘CIEfH 90s,72 CJ 4EfH 10 min.

PCR F=“WI1E 1.5% M35 l6 B e ke b viik, B H RO ER 7 B U b A7 e [l iie, o 40 v e 4044
pMDI18-T Jaill 7, il IE# () MdCYP707A41 A MACYP707A1-Anti 3256, 43 %I Sal 1 -EcoR 1
H1 EcoR 1 -Sal 1 347 XYY, R B Y0t RIEEAK pRIT01, FIA T4 &M, 16 CHME IS RE
B, HAL KT DHSa B2, 7E 25 mg - L - RISE RN EosGav: rfs, et Rk
A ) TR o

14 FEBRRTEWEFZR S

M NCBI (https: //www.ncbi.nlm.nih.gov/) ##ia M L RNEGER . IRTT. KFER CYP707A
FIFHER P E AT, @it NCBI Wil DNAMAN 3K {4347 8 A PR 5 S5 #9380 B« MEGAT7.0 A
Neighbor-Joining %4 i R G o

L5 RIFENMTSHERBHARMIEITAIEEENL

SERAAA MRS Hu 25 (2012) 7k, ¥ 15 dIRE 80 IR BHHRR
JOLETE T OD fHN 0.8 ~ 1.0 MR rh, ERSALFEIR (1201 - min™) 1537 15 ~ 20 min JGyEH, T
R, BHES A MS 55555 ERGIE N 2 d, B H S HE7E S 300 mg - L SkE &M
30 mg - LRIV RPUER Hifik 30d A4, ZIRIZY, ERSRSHERN G4 GRILRNA, #%
JeE R PCR AT . 4848 3 ~ 4 AR, FIFH AR 2 8 A% I FE B R AP R EAT J5 8556

LR T I AL AL 3 18 Clough & Bent (1998) [I7J71%. KR LRI To AAINRT T+ Rh 1 3E4T I
BAHE, JHE RN T0%M LK LEE S min, 2%KERINER 8 min, LHAKFEES ~ 7HE, #
HIEIESH 60 mg - L' RIBE RN 1/2MS [FEAREFRIE -, 4 CH 2 ~3d, ik 10 ~ 154,
WG FER B T p, GR T AR, REIE 3R, HEREBRBAEH T, AR 1. 12 DNA,
FH 2 s B VERG I 75 N SE R &R
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1.6 ERAGALRFRIN RN XS IBIERAQN

PORES — BB AR MACYP70741 LA MACYP707A1-Anti WIR:FE < EA SEREAHHEA,
H sk Ck/Ah—F0, EIFAE MS. 100 mmol - L™ NaCl. 3% PEG6000. 100 mmol - L™ H #&E %
FRFE FALFE 20d, MEHAIE.

A 2R o = RS Fﬁ%ﬂ?ﬂH&THU%E’JWﬁéﬂ,/\ﬂﬁﬁibﬁio

AR 2R MM E . LB FoKehBE 3 IR AL, WTRIIKS, PUEMEUEE RN 0.1 g
)3 Iefedh, B E A 10 mL 203K E s, & EETF, EFR <25 C) FiE 2h, HHA
X B Z AL (Mettler Toledo Inlab® 738) MIE IR IR S (RO, pS - cm™), KRG HER KB
b 0.5h, JRE, BHERER, WELKNKBESENRL HEHAMHESE (%) =RO/RI x 100.

SEREHHLATH R (MDA FEMIERHARAE I ZRRE GRER 55, 1994).

1.7 SREMETHLENSGIT

4 [5) — IF T) B W 35 ) B AR ) 3% JTH Col-0. MdCYP70741 (OX-2. OX-4. OX-6) HEIF
Fif, 1S R T R A W HFEN 3 d G, FIEE % SRS 0.0.5 F12.0 pmol - L
ABA ARG 7% B, fE06H8 16 h, HHE 8 h, HJF 20 CHMICIRIEFRMPEFE, 2HE 12,
24, 36. 48. 60 fll 7zhé}hﬁ¢%%7;ﬁ§, FT A SR E WA EE BT . JRIEE T 4 d kAT R AW
L= IETa]iiEN

1.8 HEZKITS5 S
DL Egess R e/b 3 B EE . B35k H Data Processing System (DPS 7.55) #ff, &
12 7 B R H Tukey T

2 RS0

2.1 MACYP707A KIREEMFREXRAMERRTEEZ I

I L E IT M5 Chttp: //www.arabidopsis.org/) HE|FE I+ CYP707A ZK%M 4 NFE, FiIH
NCBI(https: //www.ncbi.nlm.nih.gov/) 5 FF I+ H1 (1) AtCYP7074 FER LLXT, $R1FE R 1) MdCYP7074
K %] MdCYP70741 (MDP0000859733 ). MdCYP70742 ( MDP0000326412). MdCYP70743

(MDP0000291544) 1 MdCYP70744 (MDP0000037814).

£ DNAMAN 4 EXF MACYP707A KGEHEF AT HLXS, FF@id NCBI Chttps: //www.ncbi.
nlm.nih.gov/) X H & FRF AT 4. 2 REIER ) CYPT0TA FXIGEE R # & A 40t
Z P450 HUNER LS MK, @Id InterPro 2 f4F (http: //www.ebi.ac.uk/interpro) Fll ExPASy #fF (https:
//prosite.expasy.org) TRIZ &S KK IR 57 2 2R 7 511 FGXGXHXCPG (B 1),
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Fig. 1 Analysis of the conserved domains of the apple MdCYP707A family
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Fig.2 Phylogenetic tree analysis among MdCYP707A, Arabidopsis thaliana and Oryza sativa CYP707A family proteins
The numbers on the branch represent the Bootstrap value.



i, R OE, (B, BmEE, TAE BESE
UL MACYP707A FKIRHE R FRIE MR MdCYP70741 HIThEE % €.
FEl 2248, 2019, 46 (8): 1429 - 1444, 1435

2.2 MdCYP707A fEFER & HLBFHIFRIA

SERF 9 E B PCR LS K, MdCYP7074 15  EZXWEH;” SERBEANHLAPIERIE (F 3);
B ERD T A A R Bit A &5 (F 4),

160 r Ardcyp70741 LS [ MACYP70742
150 -

140 +
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a

FXFFRIE R
Relative expression
FXFFRIE R
Relative expression

[

o N R o
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.
=2
le]
I .

C
s 1
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40 a
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S S
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B3 ®XxERPCRRM ‘EREH’ FFR MICYP7074 ER, E, M ERRZPHRE
AT RO BRR 2 5+ R 2, P<0.05. FIA.
Fig.3 Expression analysis of MdCYP707A4 genes in root, shoot, leaf, flower and fruit of ‘Royal Gala’ apple with fluorescence quantitative PCR

The same letters were not significantly different, P <0.05. The same below.

Hort MdCYP70741 fE4E )5 60 d FhFh R I& Edx i, fE46/5 120 d W35 % 1 MdCYP70742.
MdCYP70743+ MACYP70744 W FEAEL )G 30 d Ki& (K 4). F8 MACYPT07A Kk R F# S5
ABA [0 A, P DA B 45 SR8, SE R MACYP707A KR R ] A2 501 sl fEh ABA
AN EC P iR E b R N

2.3 MACYP707A FE3ERMF KRS I2 v RiA

T3 A TR K K A & AL B (&1 S, AD, MACYP70742 ik & LB R A, X8 0h
(1) 100 f5 LA L, 7€ 12 h W Rk ERE, X387 150 % MdCYP707A41 F1 MdCYP70743 #ERh-F WK
J& 24 h FRILEHE N, 435108 0 h 19 22 £5F0 28 £5; 11 MACYP70744 MRk B A W HAth 3 /N EE A
B (B S, Ao TMERD T 2 FUA R RIRE A2 (B 5, B), MACYP70741 . MdCYP70742 F1 MACYP707A43
MRIEMEI FFHF TR BT, 78 10 d RikERm, B3 0 d 1 30 5Ll ks im
MdACYP707A44 [RIEESLE 20 d N2 JEEA L. UAE MR IRIRIEREH MACYPT707A I 4 4
BERIER AT BT
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Fig. 4 Expression analysis of MdCYP707A4 genes in different stages (30 - 120 days after flowering) of seed development of ‘Royal Gala’

apple with fluorescence quantitative PCR
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Fig. 5 Expression analysis of MdCYP707A4 genes inthe process of water absorption expansion (A) and deposition (B) of seed

with fluorescence quantitative PCR

2.4 MACYP7074 3L, PEG6000, HEEZF ABA B

TEERME T, 4 A~ MdCYP7074 FERRE =L 2% TG A (B 6, A); 1 PEG6000
R FOM G, B MdCYP70743 %A B 5 AR A, MACYP707A1 .MdCYP707A2 F1 MdCYP707A4
HRIEAE 24 h ik B m (B 6, B)s 53 Pha b3 szmaHAL, H S a3 )5, 4 4> MdCYP7074
R FREEH RS VG L. Hh, MdCYP70741 %1%, th. HEENISE SR,
TEH A H BB e B A 5 (6, C), 7 24 h NSRBI 2 £, 10T 5l (i R 7E 24
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Fig. 6 Expression analysis of MACYP707A4 genes in response to NaCl (A), PEG6000 (B), mannitol (C) stress and ABA (D)

with fluorescence quantitative PCR

2.5 MdCYP707A1 S & RIAEERAGBALFTHRELE

7R W) R IF R R R R B,
CYP707A1 7EFFARERAT ABA /T FIFAEAEYI

Marker

B R ESREEA (Seki et al., 2002; Masanori j(())(())(()) t:; - —1425bp
etal.,, 2006). AWFH, MdCYP70741 {EFH¥ ;5)3 ';g -

KEAER (B 4) DL FhFIoKIEREH (] 0y

5) MRIEEWEZN, FRX ABA tHF—E

(R (K6, DY, el MdCYP70741 7T 100bp =

FEH W YE ABA NS FIRIR. AT B7 MACYP70741 RT-PCR ¥ Hea 3k
EﬁllElZ% E(J]leF]‘E , ﬁi‘i'ﬁ AtCYP707A41 H:XTJ‘ , Fig. 7 Electrophoresis of RT-PCR products for cloning of

o MACYP707A1
MG AR R H N 55 Chttps:  //www.rosaceae.

org/ ) bk & B ¥ R K MACYP70741

(MDP0000859733), F ke TiZFERIgmLIX (B 7). ZFREMHE 4K 1425 bp, i 474 DNEIERR .
WK 8 iz, 4 MdCYP707A1 3@ RAF W FALI LR M SERFBIER T RIE (OB)

M S (AntD) BIEAGHL, I8 56T & PCR Kl 5 R @5 44t MdCYP70741 Wik,

WEE] MdCYP707A41 S NEARAH R [T I 1 i B @ 4 23 ABA & ORI R) MdABIS

iRt E, SEHAR (WD) ML, 3%k (OB) KEGA LR T, MdABIS Kk E L B2k,

T (Ant) [EAGHL T, MdABIS (MRikE LT, iRIE (OE) R X (Anti) @AGHLHF
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Fig. 8 The expression analysis of ABA synthesis related genes and the content of ABA in wild type (WT), overexpression (OE)

and antisense (Anti) transgenic callus
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o RILALIY XX XY

B9 ‘I FEREFLER (WT). MdCYP70741 F3RiE (OE) FIR X (Anti) BAFLHALLE NaCl,
PEG6000 0 H BEFALIE 20 d BRI KT
Fig. 9 Wild type (WT), MdCYP707A1 overexpression (OE) and antisense (Anti) were treated with NaCl,
PEG6000 and mannitol for 20 days
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Fig. 10 Wild type (WT), MdCYP707A1 overexpression (OE) and antisense (Anti) were treated with NaCl, PEG6000, and mannitol for

20 days and determination of fresh weight, malondialdehyde and relative conductivity

Sa A FAEL, 7E 50 umol - L ABA KR FREE L, MACYP70741 id ik (OE) mGAHHAK
HELEF AR (WT) %, MiRX (Ant) BAHALAFRNMER (KB 11), ABA 4# )5, OE @{h41R
R BRI B SR WT &, MR E L WT AR, $015dRiE5 MdCYP70741 5 ABA AbFEfK) %%
RAEL (E12).

MS + 50 pmol - L ABA

11 CEWN EREFER (WD), MdCYP70741 3RIiE (OE) ME X (Ant)) B4
1% ABA 2 20 d BV ERKKRZS
Fig. 11 Wild type (WT), MdCYP707AI overexpression (OE) and antisense (Anti) were treated with ABA for 20 days
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Fig. 12 Wild type (WT), MdCYP707A1 overexpression (OE) and antisense (Anti) were treated with ABA for 20 days and determination
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of fresh weight, malondialdehyde and relative conductivity
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Fig. 13 Identification of transgenic Arabidopsis thaliana by semi-quantitative PCR

PR T AR (Col-0). MACYP70741 #H:FHFR (0OX-2. OX-4. OX-6) Fh—+43 il Rk 1E
MS FIARFEIIKE ABA IR 5R3E b, Giitaf R, 4R ER, FEREDIRIPR I EE & E B e & R 5w T
AR, JEHEAE MS + 2 umol - LABA fk5 7R3 B (8 12), AFE 3 d I A VR 0 & R 2
75%LA b, 1 B AR RO AR 1T R R AR 40%.
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Fig. 14 Germination status of seeds of the wild type (Col-0) and MdCYP707A1 transgenic lines
(0X-2, OX-4, OX-6) of Arabidopsis thaliana under ABA treatment for 4 days

3 Wik

FFTF CYPT07A R 4 DR (CYP707A1 ~ CYP70744) #ARIEZ 59wy 8 - 24k,
fitg, 35 HEAER T RIS FE BRI, AtCYP70741 F1 AtCYP707A42 EFh -1 v 341 5 24 Bk 1
BAER, AR IR ROKIE RS, 4tCYP70742 {EHGE EAK ABA KV 7 M K ¥E L EEH,
AtCYP70741 F1 AtCYP70743 W5 R AERK L E;: MTRKIE 6 h i, AtCYP70742 #55,
1M AtCYP707A1 F1 AtCYP707A43 ¥k ARAEM TR IK G 24 h 350 (Masanori et al., 2006). AHf58H1 7y
SRS T 3 S i 72 DA K B IR K R E RS FE e MdCYP7074 R E DL, 2R ER,
MACYP70741 FEAEFFHISEF ] (TE)5 60 ~ 90 d) FKik, FEMBMEI (F£)5 120 ) Fifl, X
ST A, Won CYP70741 TEWFI A FE rp BE R ThRE (M G < 1tk 11T MdCYP707A42-
MdACYP70743+ MdCYP707A44 WATEFh-FRAEI (FE)5 30 &) REER R, ST+ CYP70742
MRIAEOA —EZES, Wn CYP70742 fTEYIF LIS FE R IhRE R A4k . 7ESE M T IOK K
TR, MdCYP70742 EEEAEH, TEFFWKE I 12 h Rk S e, MER KRG B, CYP70741
H CYP70743 Wik BEWA Pt . AR REY, CYPT0TA FKRIE R 3 BAEF 2T R
10 d KEhRE. K& GmCYP70741 (Zheng et al., 2012) FlBk PpeCYP70741 (FHEE %%, 2018)
et B TR FOREAR T ABA AN, FLFR T 0 & 38 v, AWFF 48 SR 5 2Z A3 L, 0.5 A1 2 pmol - L
ABA Wb SIS RIS I, HiRFRRES TEHAR, JHOERNR.

ABA MUREMFI K. MWEKKES, ES52EYN TR, 3, BESIEED M m
M (Gosti etal., 1999; Cutler etal., 2010) , [Htt, FEYIX BRI N 54PN ABA 15 &% VI
K (BRRE %, 20160). GHARKY, TF. AhiEfEhEaseE sk ABA (55184% DAL
IS (Sekietal., 2002); KR LA RHEMAEN ABA =M (Chen & Gusta, 1983), KX,
AMIE ABA W UAERE ST, HREDPUT SR (Mohapatra etal., 1988; HEs %, 2017).
AT ORI, LR 3. HEBERAE S SRR T, CYPT07A FEH %R MR IA R
ERHE (0~ 12h) #A—EREN TR, WHUSAG GRERED FEY ] LosEd % ABA 1
SRR R, BEMIEEEYIAN ABA IR SR, I SRl S a f P e . (HR I B AL e 3R
B E R RSE R A HA, SRR TR, 2h. HERNLTE, 75 20 d B SR HH A K
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FIRIRAL, PR T X RGP, X ATRE A T MdCYP707A41 B NAE AR 3 (R FREE Rk BHAG T
ABA I G YA NE ABA KA T RACIRE

Fhh SICYP70741 Kt EFR ISR 25, AR AN DA ZEAAERE /MR (Nitsch
etal., 2009); FEE (2018) HIFLREL, LETTH RIER A PpeCYP70741, %4 1 pmol - L' ABA
WG, RICNHERE/DN, HREFVN, B, R HEEREGHL L RIE MACYP70741,
£ 50 umol - L'ABA 4¥J5, iE%ik (OB) K#BHEAER (WD) 5, MKk X (Ant) KHLE4
BO(WT) 4, ¥l MdCYP707A1 1E3E R BAAL R L &RIARIET ABAS - AL TIAE. X
SEHIF 7T N AR AR T 5T ABA 20 fAC SR 258 7 BB SLA.

SERIE RN — P EZERREN, ERR AP EIGE ST R S, DR R RS NG,
FEE 2] 7 PR 8 o« AAREE X CYPT07A KGR A ThAERI 452, 5B It T ABA 55184,
AR T HAERIRME B IX — AR BRI R0 7 AL, HF B e 13 R MdCYP70741 (fEIE4Y)
Joip 38 DL 7 R R I T RE RS SR R IR R 0 a8 LA B 0 B R R s e B 4 T — e I Ee K
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