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W E: BWM wEFEAR Aractylodes lancea M5 FFRNEEIER (4ICYP7354, GenBank: PP839072.1), XfHiATE
YERE ST AR RERESTT U RMEFEZREBAEINZEAIFTELARE. HE  MAFEAR DNA FRkE
AICYP7354 R 5 &K, FIFADE B350 it Hgmid & (1 A5, QRT-PCR AU 20 2R 57 1t RIA 5 UL, 8% pET28a-
mbp FILFAREE N KA BL21 T HAR AMFRIE, FIEMEEE R Xt LT T M E . 55 AICYP7354 B FH
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Cloning and expression analysis of cytokinin hydroxylase gene AICYP735A4 from
Atractylodes lancea
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Abstract: Objective The gene AICYP735A (GenBank: PP839072.1), coding for cytokinin hydroxylase in Atractylodes lancea was
cloned for bioinformatic analysis, tissue-specific expression analysis, and recombinant expression using a prokaryotic expression
vector. Method The full length of 4/CYP7354 was cloned from the cDNA of A. lancea, and its physicochemical properties were
analyzed using bioinformatics tools. The tissue-specific expression of this gene was examined using qRT-PCR, and it was ligated into
the pET28a-mbp expression vector and transformed into E. coli BL21 for expression of the recombinant protein. The subcellular
localization prediction was carried out in tobacco leaves. Result The open reading frame of AICYP7354 is 1 566 bp, encoding 521
amino acids. It has a conserved P450 domain, with a relative molecular weight of 59 328.6 and an isoelectric point of 9.13. It contains
a signal peptide and is classified as a secretory protein. The qRT-PCR results indicated that its expression is highest in the rhizome,
significantly different from other tissues and organs. The recombinant protein mbp-AICYP735A was solubly expressed, with a size
consistent with the expected 106 700. Tobacco subcellular localization shows its localization in chloroplasts. Conclusion The
successful cloning of the 4A/CYP735A4 gene, completion of bioinformatic analysis, determination of tissue-specific expression, soand
subcellular localization in tobaccoluble and expression of the recombinant protein in the prokaryotic system provide the groundwork
for subsequent functional validation of this gene.
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FBA Atractylodes lancea (Thunb.) DC. N4 R
SEARRARZ MY, HARMA A TERZED, BE
FRRAEIE, A REOE. HESEDIR WK EEH TR
BEARAE. BEREMs . KM, XIERE SE IR,
T, TR AR R TR REE K, A
TS i OO TR I EZRIER . ks g
FEARPLR AT ST, AT s R
S A P E G R BB A, PRI, BRI AR
KRBT, BRITHAE KRN0 R 20 M5 s K5
ARSI AL B

CYP7354 7&J& THaYIA il (43R P450 (CYP450s)
B IR SR (1) — P A A o0 2 2 PR AL g R S R4
Y1534 3K (cytokinins, CK) AERYMAN R EK K
B AR 2R OSBRI ERD . RIRI4H
T 73 24 3% B0 45 S 0 ik IR R P8 (isoamyl alkenyl
adenine, iP). RINEKZE (frans-Zeatin, tZ). AL
KE (DZ) FEKE (cis-Zeatin, cz) [0, Hr
iP A Z FEFEAR N O WL BTN, (Z 7
HRZE R A ST A B I 4R 2R 4 fm) b b3 4y
T2 1 AP W) B 2 R A RS I R R g
MR R B, A EESEH 1P Al REAETI R AL
)iz AT AHEAE SRS RIES . CYPT35A ATLL
H4 1P (A BT S S BB R R B R A N A Z B R
AU R TR R IR IR, X 4f /3 R & A
AP Z TR N ) 3 A0 G 5 BRI . kA, AT
TERH] CYPT35A IR kA KA RS,
PR R 2 PRI 2 ZE R UM A R T CYPT735A
W] DAE I 520 tZ ()6 B, AT s A iR 2R 1 A
KRB, AR T ZHEARA, Febh i 1 ph
KIZZ2 N 2~3 4, Hith B S NESHGE, T
MRZE A 2 Sk F AR 04, (R, w9T4nii
INRBAEF AN I S AR BBt 6
AREVFEVEORS A 2L Lo

AT FAAR M e A HATIZHR, ) e be
1 AICYP7354 2R, SRR AT AWM B2
My AR R RIE AT SRS, &)a
R 1 JF A% AR B o3 i He g b 2 3 ) T A PR R
B, 9 AICYP7354 FERI G S I ReBiE . I 4
ZE IR RSP AR I A dr A B TR 2R
AR IR 27 T e -2 i S
1 #E5RF
1.1 #H

SERESE G OR R B AL A B X T g L B

AR FRE I M, 22 b T R 2 K R R
Y8 N FEHEY % & K A. lancea (Thunb.) DC..
KRR AL, 2WEEK, f7T-80 CTiK
GEP
1.2 iR

22 Wl 22 TR ) 4. RNA R £ B DNA (]
WO PR DNA /N2 & 3506 B B
Fom AW AAIF K AR AR, Primes STAR GXL
DNA Polymerase. QuickCut Bam HI. QuickCut Xho
I. DL2 000 DNA Maeker. DL 5 000 DNA Maeker.
6 X DNA Loading Buffer. 4 X Protein SDS PAGE
Loading. Premixed Protein Marker (Low). T4 DNA
Ligase B H 5 HEAYHA b ARAH,
BZAARE G310l WAATAM TEFRA
], Evo M-MLV Js % 317 S [ 980 g SR g A=
Y TREABR A7), DHSa Chemically Competent Cell«
BL21 (DE3) Chemically Competent Cell 3J14 H |-
MEH A H AR F R AF], Zero Background pTOPO-
TA/Blunt Cloning 1 H Jb 3¢ SRS MR R 2
7], BrighCycle Universal SYBR Green qPCR Mix
with UDG W Zi#Z5w GRIO EVREARA
"], pEASY-Basic Seamless Cloning and Assembly Kit
1 A NG AEMBAR AR AR, SDS-PAGE it
R i) 2 R R 0 1 G R S0 AR A AR AT BR A ]
IPTG G AR AR FUBE ) L 25 S 75 22 R-250 3
T b5 E BB BARG R SHEA ], S51E
B B AE TAEY TR (RBO AR A 588G
SIVIFFHIILER 1.
2
2.1 /A RNA HJIREUFI cDNA #35R &M & PCR
i

i Z 0 Z By fEY) 5 RNA R SR CEE A
A RNA, G S e s ulifl & s e 0 cDNA, B
=20 “CHH o I VR A A 14 s 240 200 51 ik
AICYP7354 ¥ 51, BoitFem g9 (& 1) #t4T PCR
Poh, BAKZR AN 50puL: 25l f PrimesSTAR GXL
DNA Polymerase , 1E Jx 5| # AICYP7354-F .
AICYP7354-R % 2 uL, c¢cDNA2 pL, ddH,O 19 uL.
PCR MAEfF: 98 CHIALNE 3 min; 98 ‘CAZHE 10
s, 58 CiB’k 15s, 68 CHLff 1.5min, 35 PMEH;
68 CZAEM 10 min; 4 CR#k. PCR &1 =#)ff
FH B IR B S rL VKRS 5 5 T M. DN [R] WAz ik 77
A EIL e
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Table 1 Primer sequences

eI/ B P51 (5°=3%) Hi&
AICYP7354 -F TTAATCCCCAAATATGAAAT i
AICYP7354-R CAACATCTCTCTCACTCTAAGGGCT
AICYP7354-q-F CTTGACGGAGACGGAACT qRT-PCR
AICYP7354-¢-R CCATGTAACCCGCATAAC

AIGAPDH -F
AIGAPDH -R
AICYP7354 -pET -F
AICYP7354 -pET -R
AICYP7354 -GFP -F
AICYP7354 -GFP -R

TCCAATGTTTGTGATGGGTGT
TGGGTGGCAGTCATAGCG

gggcccgaagaattcgat ATGAAATTGATGAACGCAA
gotggtgateotogtgccaCTCTAAGGGCTTCAAACA
GCTCTAGAATGAAATTGATGAACGCAATGAG
CCGTCGACCTCTAAGGGCTTCAAACACAC

qRT-PCRAZ:

RIL B

V. 4 R for B AR 22

Feo /NG FRMCR RIS R N RIZANR A VIR AR AT

The lowercase letters are the homologous arm base sequences; and the underlined letters represent the endonuclease recognition sites.

2.2 AICYP7354 E&H 52 &M

¥ ERREYC Y CHREERD, EER
pTOPO-TA/Blunt #f4&. B4 4 uL, pTOPO-
TA/Blunt #4& 2 pL, 10X Enhancer 1 pL, ddH,O 3
uL, 37 C. 30 min. 4=V AN ZE KA E
DHS50, 2% % % pitk Luria-Bertani (LB) F4& 37 C
BiFR 12 h J5, HRBCE T RVE ] M13 38 514t
A7 WIvE PCR e B SH Vi v b HEAT 15 TR D e, 36 U 31
ULTC B % S P A EAT R — 20 S
2.3 AICYP735A £HIE2FE N

f# Fl NCBI 1 #££k 1. & Blastn 25X} 5 513047
ULACJS, FI DNAMAN 7.0 % AICYP735A A7
AT Z P HIE, F MEGA 11 &0 iE2 i ik
B FHZE £ ]R3 iTOL Chttps://itol.embl.de/) #H1T
F i . F A Expasy-ProtParam tool C https://
web.expasy. org/protparam/) Tl AICYP7354 %A
Gl @A IR B AL i . R A Exasy-ProtScale

( https:// web.expasy.org/protscale/ ) 1t Z& 4 7

AICYP7354 F [N % i 5 o 56 /g K 1% A
SignalP4.1 Server ( https://services.healthtech.
dtu.dk/ services/SignalP-4.1/) fE£&4r#r L H, XI
AICYP7354 XK 9 5% B 1 3R AT 45 5 AR 00 . A
] PRABI M3} Chttps://npsa-prabi.ibep.fr/) HH]
SOPMA T. H f1 SWISS-MODEL ( https://
swissmodel.expasy.org/ ) W ¥ , X F & AR
AICYP735A A M~ =HEREAT TN . F
F Cell-PLoc Chttp://www.csbio.sjtu. edu.cn/bioinf/
Cell-PLoc/) fELL 73 #r TR, X AICYP7354 1M %
0 8 115 3047 S 40 e S TR

2.4 AICYP7354 IR MRIE S

PAIFIFE T IE SR AR AL RNA 5%
N c¢DNA. DL AIGAPDH fE AW S HEN, #it
AICYP735A M AIGAPDH ] qRT-PCR 3| ¥y
AICYP7354-q-F . AICYP7354-q-R . AIGAPDH-F .
AIGAPDH-R (% 1). XH 10 puL i) qRT-PCR J ¥
f&Z: BrighCycle Universal SYBR Green gPCR Mix
with UDG 5 puL, ¢cDNA I puL, 1EX5I4#)%% 0.2 uL,
ddH>0 3.2 L. gqRT-PCR Jx 5 F: 37 ‘Cit4T UDG
N 2min; 95 C. 3min; 95 C. 5s, 60 ‘C. 30
s, 40 MER; KA N 95 C. 155, 60 C. 1
min, 95 C. 15s. &MEME 3 HEL, R 222
1ETHE AICYP7354 BRI S ik &0l
2.5 AICYP735A [R¥ZFRIEEIAHIME

I FH TG 4% v e 1) 7 A 5 B 41 B 1 Rk B AR
WeiH FIJEE (1K) AICYP7354 14514 (% 1), LA
DFF 52 ) pTOPO-TA/Blunt-AICYP735A4 JFRI# A
YE IR AT PCR 5%, &% 50 uL: PrimesSTAR
GXL DNA Polymerase 25 pL, 1F 5% AICYP7354-
pET-F. AICYP735A-pET-R %% 1 uL, R 1 uL,
ddH,0 22 uL; JeizkfEN 98 C. 3 min; 98 C.
10s, 58 C. 15s, 68 ‘C. 1.5 min, 35 MEH;
68 ‘C. 10min, 4 C¥A . PCR W2 B g MBS
Ay S VI I, $RAF 17 RIS (1) AICYP7354
R A B R BamH 1A Xho 1 E§#)E pET28a-
mbp ZEVEALE M. PCR PRI LR MR B4R F To 4%
e R G A i A R IR A, YR
ORI NRZ A KBTI DHSa, AT 5 R
RN LB PR, 37 CiEmI% 7% G PR I V5 11T
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B7% PCR 3&iF, #kik PCR FIPER &% 2R E T
AW TREA TR o S0 PP IEAf 1) B 74 12 B A T
JRRLEREL, AH R 715 N2 3 KA BL21 JF
WATREFR . FIFEM T IE % N pET28a-mbp KiA
BRI BL21 AE N BH X
2.6 AICYP735A EAFEHMKRIE

PEEL LB PR L3 NEHRIEH AR pET28a-
mbp-4ICYP7354 () BL21 B, ¥ KEFEE 20
mL, FFE 600 nm WOGEE (4eoo) =0.6~0.8 Il
AN IPTG ZZ4KE N 0.5 mmol/L, B THEK 16 C
THIRESF 16h. BRENRE, KRS LWERKE
F PBS &, VK N, B E NS
F, RIARMRIR SO G B3, YISk A PBS &
o BUBEE. B3 USRI E B BRI,
SIEIRAE M I R EUEFE AL BE T, 10%
SDS-PAGE Bt MLk il 5, 227% B i Je il
M S A RIAE DL
2.7 AICYP735A I 4BARE & AR A 22

LU 58 1) pTOPO-TA/Blunt-A/CYP735A J5i
KLAE AR, R Xoal Ml Sallfg )67 £S5 4
AICYP7354-GFP-F. AICYP7354-GFP-R (£ 1) #H4T
PCR 5if%, k5 Bid—3. 724 BT 4 e
R #AK pCNG-GFP Fi XbalAll Sallpy V)EgiE4T 2kt
1, T4 DNA %[5 1) 2 5 H 48K pCNG-GFP-
AICYP7354, 35 Fik$AE— BT KA DHSa
Ak Y% PCR S 7500 o B 745 R IE A 1)
HJFRL 5 uL B PRBEEE NRATH GV3101, AR
TRNEZRPIER LB PR, 28 CH:F% 48 h JaHkEL
HETE TSROV RPN LB 55375597 24 1,
£ 10 mmol/L [ 2- "4 Wk £, fif FZ ( 2-morpho-
linoethanesulphonic acid, MES)+ 10 mmol/L [1] MgCl-
200 pmol/L M LBE T A (AS) R E B Z W
As00=0.5 FFFEFRFE 1 he TS 2SR BT
B3R 6 JIRS A IR RE 3R 2 ATV, IR
Ao VESTE MRS AL 12 h J5RER 3 d,
WOGIL R A BB WS E ST E B N R B, A
488 nm WOLHIATIUR, WL 510 nm 4L GFP Zé)6FI
675 nm ALHIHEADOE. pCNG-GFP &8 A kAT
R E R G BT
3 ER59%H
3.1 AICYP7354 EE R ESMF

FEEUCE AR Fr s RNA 435 g Bk 2>
Hr, AT, 18S RNA A1 28S RNA 4481 5. 5 W, (&

D, ZIMEXIRE R TAEEE, T3 Az60/42s0
N 2271, FEIKEEAN 297.242 pg/mL, Ui BIHRELK
RNA 5e8MELF, ATCALR T fa 2R m e . DARELAH
ff) RNA S5 T8 cDNA AR, Fl AICYP7354
RS AT Ky, S B M WE I HE vk o
Br, KRIAE 1500 bp LA A4, S5 HB%EE
DRI B A — 80 (B 2D KB iRbE e RS 4kiAk DL (1)
P15 pTOPO-TA/Blunt #ARER LG, AN KW
B DHSo 52 8400 rh, 2R 8% &R LB “Fik 37 C
B3R 120, GOk BAVE R TINY, SR SR RA
LR

M RNA

2000 bp

1 000 bp
750 bp
500 bp
250 bp

100 bp

M-Marker; RNA-P /&t RNA.
M-Marker; RNA-total RNA in leaves.

1 2 RNA EEBZE K
Fig.1 Total RNA gel electrophoresis

M 1 2 3

M-Marker; 1~3-PCR ¥ #4724,
M-Marker; 1~3-PCR amplification products.
B2 AICYP7354 E R =)
Fig.2 AICYP735A gene amplification products

3.2 AICYP7354 EEREMERFES

3.2.1 AICYP7354 FERHI 2 7 5 EEXFN R Guidt A i
(k% AICYP7354 JERF AN 1566 bp, HIT
JRAERE 1566 bp, #hY 521 ANEIERE. A
DNAMAN 7.0 #ft, #2FEAR AICYP735A H A
FER P Y FISEE] C. cardunculus var. scolymus~ 7] H %%
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H. annuus L. 5 E L. sativa L.. /NEYL E. canadensis Wt Blastn P23 45 N AICYP735A IR
L.I*J CYP735A HRARKERRIT AT Z P HILxT, 45 EAHZERTS, {#H MEGA 11 fides, &K
BRI LR 4 MR R S ERVEME(E 3O NCBI F A AICYP735A EAIRFH H3Es], [a H SR

ﬁi’%ﬁ Cynara cardunculus var. scolvmus xP024975495.1 53
W Lactuca sativa XP023770955.1 53
r—J E| 2% Helianthus annuus XP021998461.1 53
/NEHL Erigeron canadensis XP043608428.1 47
FBA Atractylodes lancea Thunb. DC. 53
Consensus

328 Cynara cardunculus var. scolymus xP024975495.1 106
W Lactuca sativa xP023770955.1 106
[ H 3% Helianthus annuus XP021998461.1 106
/NEYE Erigeron canadensis XP043608428.1 100
FEAR Atractylodes lancea Thunb.DC. 106
Consensus p f1 gnl d a 1 sksts dm idhdiv rllph lwsklqurflywn

24 Cynara cardunculus var.scolvmus XP024975495.1 159
5 B Lactuca sativa xP023770955.1 159
7l H3% Helianthus annuus XP021998461.1 159
/NERL Erigeron canadensis XP043608428.1 153
FHBEAR Atractylodes lancea Thunb.DC. 159
Consensus

3EHi] Cynara cardunculus var.scolvmus xP024975495.1 QRHI R MYE C TigaiM 212
B Lactuca sativa XP023770955.1 R EKEVAMERE 212
[ H %% Helianthus annuus XP021998461.1 MKAELEKER 212
/NYEYL Erigeron canadensis XP043608428.1 R 206
FEAR Atractylodes lancea Thunb.DC. C 212
Consensus qrhlvapaf dklksya ym ect mi s g efeig ma 1t

24 Cynara cardunculus var. scolvmus xP024975495.1 265
551 Lactuca sativa xP023770955.1 265
] H 3% Helianthus annuus XP021998461.1 265
/NERL Erigeron canadensis XP043608428.1 259
FER Atractylodes lancea Thunb. DC. 265
Consensus

SZH] Cynara cardunculus var.scolvmus xP024975495.1 318
P51 Lactuca sativa xP023770955.1 318
W H 3% Helianthus annuus XP021998461.1 318
/NYE¥E Erigeron canadensis XP043608428.1 312
FEAR Atractylodes lancea Thunb.DC. 318
Consensus

24 Cynara cardunculus var. scolvmus xP024975495.1 371
B Lactuca sativa xP023770955.1 371
] H 3% Helianthus annuus XP021998461.1 371
/NERL Erigeron canadensis XP043608428.1 365
FHBEA Atractylodes lancea Thunb.DC.. 371
Consensus

SR Cynara cardunculus var.scolvmus xP024975495.1 424
B4 E Lactuca sativa xP023770955.1 424
0] H2% Helianthus annuus XP021998461.1 424
/NEYE Erigeron canadensis XP043608428.1 418
XA Atractylodes lancea Thunb.DC. 424
Consensus ps e lskls lnmvi eslrlyppa lprm fedi lgdl ipkglsiwip

SR Cynara cardunculus var.scolvmus xP024975495.1 477
B Lactuca sativa xP023770955.1 477
1) FI 9% Helianthus annuus XP021998461.1 477
/NYE¥E Erigeron canadensis XP043608428.1 471
F A Atractylodes lancea Thunb.DC. 477
Consensus

SE#i] Cynara cardunculus var.scolvmus xP024975495.1 SIESH VLTIK IAREEGET 525
B Lactuca sativa xP023770955.1 ! ILFFID 522
M) H 2% Helianthus annuus XP021998461.1 522
/NEH Erigeron canadensis XP043608428.1 g é ?

FHBEAR Atractylodes lancea Thunb.DC.

Consensus vltlkpkyquvclkpl

akiil mli kf £ i d yrhap

WRIE G AN 100%; Frane: BRI 75%0L b 6. ABEL S0%EL .

Dark blue: 100% similarity; Pink: more than 75% similarity; Blue: more than 50% similar.

3 AICYP735A ZAMZFFILERT
Fig.3 Multi-sequence alignment of AICYP735A protein
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B2 R CYPT35A BB FYFEM 5, &
RAEA—H . HAh, AICYP735A AKX EHE. it
ekl ZRBIERESR M) CYPT35A HAHE

BARBMHEAA R, SR R (7 | 5
SCABRHE AR HETERE, ERCRE. MRS
RURHIRILL (4,

HE
TRt
Gy
AR

SRR

HES AL
s
BRAEBERL

AR}

4 AICYP735A EERIFRIFL
Fig. 4 Species phylogenetic tree of AICYP735A protein

322 AICYP735A HHMWEALMER 7 FIH
NCBI Conserved Domain 52 & AICYP735A HH
J&TF P450 FKiHEE H (PLN02290 family protein), %
PR R IRAE 6~520 ANEIERRYE Bl N AETE P450 ZR
Repaiits, (E 5). FIH Expasy-ProtParam tool Fill
AICYP735A T HEIERMIBACIETT, KINZE )R
L 21 AMEER, BREARS> TN
Ca674Ha241N7190073483s, AT 73Tl 54 59328.6, S5 H
RN 913, A RN 45.12, NEITIEFEECN 96.37,
PR (GRAVY) A-0.032. AICYP735A &

H 521 ANEERY, SERENEREARN
12.1%, HIRZLERN 8.4% AFZEIRN 6.9%,
AR EOZIRN 1.7%. TS5 P08 8403,
HH AL (Asp+Glu) 49 A, iff IE AR AE (Arg+Lys)
62 /™. F|H Exasy-ProtScale 7E 2k 43 #7 3 & K
AICYP735A & A i E/GiK M, KILFTHINE 19 4
RIEBTUK MR K, N 3.133, 5 157 NRIEEE K
PR, 2911, MWEEZMEERIBNMERE, K
AR N Y, 4RV AICYP735A B2
FoKMEEH (B6).

AR
1 100 200 300 400 500 522
Query Seq. i ——————————————————————————————————————————————————————
Specific hits PLNO2290
Superfanilies P450 superfamily

5 AICYP735A ZELHMIH ST
Fig. 5 Protein domain analysis of AICYP735A

3.2.3 AICYP735A EHEE FIK. BEERA fi PEMRIX
A ZH ML e AL 7 R SignalP4.1 Server 7E£84)
M E, X AICYP735A & HFATE S IRIM, 25
Righ AICYP735A HEH N unfs FIK-FHE N
0.558, KT 0.500, #HfEd AICYP735A & I45H4 %
BFok, BTFouwER (B 7). #id NetPhos.
3.1Server EZE T, AICYP735A HAF 42 4 Ser
f7 55, 14 /> Ther 755, 54> Tyr A7 i, FIFHELK

fF Cell-PLoc TEZR IS EAT TR, TR0 25 5 o %
=R R EEZIN

3.2.4 AICYP735A & A 0 45 RN = 2% 45 46 Tl
-8t FIH SOPMA fEZ:50 4T T H,, % AICYP735A
I ST I, &5 SRR EHTE AICYPT735A
BEAELEH (o M8HE 53.17%, FEAREE 11.25%, RN
Hih 29.37%, M 5.59%) L, TERUE AT o 2
e A2 W) B 2 4 W A R I 5 . R A SWISS-
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ProtScale output for user sequence

4 Hydropath./Kyte & Doolittle —
3
2
& 1
€
-1
-2
-3
0 100 200 300 400 500
(A=
6 AICYP735A Z&HFKM/HRK TN
Fig. 6  Prediction of hydrophilicity/hydrophobicity of
AICYP735A protein
SignalP-4.1 prediction (euknetworks): Sequence
' ‘ ' " C-score
1.0 S-scroe
0.8 Y-score
0.6 !
~ \
o 04 ) [
/1

0 100 200 300 400 500 600
[OA=R

7 AICYP735A EBESHTM

Fig. 7 Prediction of signal peptide of AICYP735A protein
MODEL 7E£E#r L H., X} AICYP735A EHK=
WAERFAT I (Bl 8), H = REMFFG& e
(R o
3.3 AICYP7354 BERBLFRMERIEDH

NWFFFEAEAR AICYP7354 FEFH LS ik %
IR 22, @I SR PO E AR (qRT-PCR)
K T AICYP735A4 1E4E . 25 IRZEMFRIATEN,
GER IR AICYP735A4 16 4 ANERALIG AN I B
BEER. ERZERREER S, LGB, 2,
e, fEMPHRRIAERIE (B 9. Zgi R 5 A

8 AICYP735A EH = REH
Fig. 8 Tertiary structure of AICYP735A protein
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a. b URZERRFE, P<0.05.
a and b represent significant differences, P<<0.05.

9 AICYP7354 B RMERIK
Fig. 9 Tissue-specific expression of AICYP735A

YY) CYP7354 FERFRE S ATENIEA . fE
AICYP735A4 TERADR N FT 45 1 A2 B A F A 400 o
3.4 AICYP7354 [RR2FRIEH AFMRER TR

¥y mbp-AICYP7354 F|EHFKIEHEL, A
DHSo #HT T B ¥ PCR %iE (Bl 100, KH T7 i@
FBII%F ) PCR P15 5 K FE 2974 3 000 bp,
I I W P Ao W 225 SR A G FRUA - Bk st i 23 PR T 7
DU ()45 S35 TR o R ERCI 3 I A 1) B 9 2 1T i L
FEAFR, #ANKBAFE BL21 FIH IPTG f533%
K. BEFWERE RO, EE. HAERE. HE
Xt HE N N pET28a-mbp # A BL21 £8AH Al Ab#E
J& —F£ 347 SDS-PAGE % i HE vk k6 Il » 45 3 mT L
(E 11D, HE&H mbp 25 Rk HARALE M
49 100 A RIE, 1M mbp-AICYP735A @& & A
Z97E 100 000 &b FiE Ve IA —ERIEL, S5
IR 106 700 AT . i BH HE 4H B A AE R AT 1R Tk
D3RR T AT R IA

M 1 2 3 4 5 6 7 8 9 10

5000 bp
3,000 bp
2000 bp
1 500 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

M-Marker; 1~10-DH5a (PET28a-mbp-AICYP735A) K74 PCR
70

M-Marker; 1~ 10-Colony PCR product of DH5a (PET28a-mbp-
AICYP735A).

10 PET28a-mbp-AICYP735A E4RH{FHIE% PCR 4EiiE
Fig. 10 Colony PCR validation of PET28a-mbp-
AICYP735A recombinant vector
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4 - 2
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443X10°
2.90X10*
- .
200X10° g o o ’
e
1.43X10* g

M-Marker; 1-pET28a-mbp Z¥# A8 H: 2-pET28a-mbp 7% & f4
9% 3-pET28a-mbp ¥ #AKYTIE: 4-pET28a-mbp-AICYP735A i
F A : 5-pET28a-mbp-AICYP735A L i& ; 6-pET28a-mbp-
AICYP735A YLiE.

M-Marker; 1-pET28a-mbp empty vector total protein; 2-pET28a-mbp
empty vector supernatant; 3-pET28a-mbp empty vector precipitation;
4-pET28a-mbp-AICYP735A  total 5-pET28a-mbp-
AICYP735A supernatant; 6-pET28a-mbp-AICYP735A precipitation.

protein;

E 11  AICYP735A [R4%3Ri% SDS-PAGE &3l
Fig. 11 Detection of AICYP735A prokaryotic expression by
SDS-PAGE
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S5 (B 12) hétth )y GFP E AR 76, AN
2RI e o B BRI GFP % S HUAR 7284
i, EE41EE 1 GFP-AICYP735A HI& 03 54000
HE, E2Mp T UEARR, U SES
AICYP735A HEHKIEIREH) 40 &5 o
4 Tig

Y M 7 R ST — AR iy R B R 1
BERMHEYIME, S5 REEYMpEE . 4
KRB ERAERKSEEFEABE RN 1700,
PEGH A /» 2435 B (7 A1 PP, 4R 2L 5 R ALl
CYP735A W] DL fi 0 = R M6 F MR IR
iPRTP/iPRDP/iPRMP) H i %8 AE il S 20 oK R R
f#E (tZRTP/tZRDP/tZRMP) [l; (iPRTP/iPRDP/
iPRMP Fll tZRTPAZRDPAZRMP 54 iP Fl tZ &5
(R AT 44 Hor iPRTP/APRDP/iPRMP I J2& iy — 35435
3 B (DMA (ATP/ADP/AMP) {E WG IR -
IR IGEFE B (isopentenyl transferases, IPT) [

LEb7) = 3/1b7]

100 um 5/
o

SR 488 nm BOLHE TR, 510 nm YK EE GFP %856, 675 nm WM GHRBUR 7t .

The laser was excited at 488 nm, GFP fluorescence at 510 nm, and chloroplasts excite fluorescence at 675 nm.

E 12 AICYP735A ERMEMAREN
Fig. 12 Subcellular localization of AICYP735A protein
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CYP735A 2% 5 iP BiEAE (Z BRI BN ;
AHEAF L, CYPT3SA 75 M0 R PR 41 43 3R 25 11 2 1)
oA EEBSCEER . Wik, R EFEAR
AICYP7354 LRI R A RIBHE, 7T LA S
WFFL IR W AR A KR B DL AR )
Z A E AR AT AR FH R LB FORI FE A
AHANFEREFHRRIEE T FBEAR
AICYP7354 3:H, FFIN{E cDNA 53] | K50
B W HBEATAEME B e KL, AICYP7354 JF
JREAE 1 566 bp, JmiGaFER 521 A5 AN T
JREEH 59 328.6, SEHLACA 9.13, NEKIMEEE,
A E S SRR, A 1 A P450 R IRSF
S, e RREFHIAERER, FEAR
AICYP735A ZJEMRFFHIAIZES] . v H &, HE. /D
GG RHEYI R G R R S K AAE
516~526 MEIERE; Ho 536 AU L B T
96.55%; TEZ LRI EYM CYP735A
i, 5 AICYP735A MR AR AHALEITE 80% LA o
B EZ 0 3 KK, A RHE ) sk SR —
X, R 2 B BRI EE N, 55
CAR—FEZ NEAR A . SRR AR
SR JE b b AR, B L IhREAETE A AL
P FECAHMBH IR RIL, B PmCYP7354 1EAR
KL R R ERIE KT IR T R AR RS, R A R
DenCYP735A [FIFE R R HTEAR A H IR i k200 7
KT F B ARANF AL qRT-PCR 45 1,
AICYP7354 MR RE E iR E, 2. LAt
KB X5OAMNPFARERMETF, B/FE
Y oy R AEARZE A IR M B .
FEVHIRER R B 7, A R AR
AR & & 7 TR REER R, iinRR
()G B A% R S IR N SRR I KR B 128, 7EA
JHR AN R BB A AT T, A 78 43 IR 3R B AR R
T RS2 4 M 43 2 25 BRI 2oL, TSP A AR A
By 2 NTER IS, MEZFETIRERE. FIK
T FHZRANEEE OO, AR TR . R
T 5 AR 2 4 i 5 2 2 /KT B I A HAA 2
W & B KA —E R . [, AR 1 R ST
Fir, 4H o R R U rE ST E X P
FFAR i B T B SCBEAE FB Y B F IR R B, 4
W3 ARG T R B A 3 1) S S B 31
TR, CYP735A T GEE T 41 i 70 24 2 R A 1 54 e
R SEILIZ T M AR, NI FEAR YA 4 % 2% B

4 7 3 2 KPR R BIAX AR B2, B4 S
ARFREE SRR E, 248 R EP, R HREI%E
SN it JoT R B WO SRR AICYP7354 Re N
CARMWZEF TR BB & 'R PrRbUR
577 TR 9 B4 Jik Al

A HEFFFH pCNG 40 Hio sE A7 3R 4k xt
AICYP735A HEAE HHAT 7 A0 A7, 4 W H e
REAEM SR, HED S A 2 R H 5 1 Dy Re 1) 24
Mi2%. KHATE BL21 (DE3) Al pET28a-mbp ik
AR I T F®AR AICYP7354 RN FEZE
KRG, HE LIRS T AEERIE, R T
mbp PR AICYP735A EAEH. FEMMHEN
filg%f mbp PREEHEATVIRR, FIERIE AICYP735A HAH
HERAEY S XNIE I AICYP7354 WIW T4
BT S%, WRAFERMRBSMES . WAHE
A AR B S TARTR A 7 B AT
FLIEA
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