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Abstract: Objective To clone the MADS-box family gene SHORT VEGETATIVE PHASE (SVP) of Lonicera macranthoides, analyze the
characteristics of bioinformatics, spatiotemporal expression and protein prokaryotic expression. Methods Based on the transcriptome
sequencing data of L. macranthoides in the previous study, the full-length cDNA of LmSVP was cloned by PCR. The bioinformatics methods
were used to analyze the sequence characteristics of their encoded proteins. Real-time quantitative reverse-transcription polymerase chain
reaction (QRT-PCR) was used to detect the expression level of LmSVP in leaves, early and late flowers of the “Longhua” and “Jincuilei”
varieties of L. macranthoides. And then, the pTOPO-D1-LmSVP prokaryotic expression vector was constructed and transformed into E.coil
BL21 (DE3) to express. Results The full-length of LmSVP gene was 1472 bp, containing an open reading frame (ORF) of 720 bp and
encoding 239 amino acids. The relative molecular weight of LmSVP protein was 26 712.63. Phylogenetic analysis indicated that the LmSVP
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protein was most closely related to Actinidia chinensis and Coffea arabica. The gRT-PCR results showed that the expression level of LmSVP

genes were specific in both “Longhua’ and “Jincuilei” variety, and expression in leaves were significantly higher than in flowers. At different

stages of flower development, the expression level of LmSVP genes were not significantly different. LmSVP successfully expressed a

recombination protein with molecular weight of about 26 710 in the E. coli BL21 (DE3), which was consistent with the prediction.

Conclusion Through the full-length cloning, sequence analysis and expression characterization of LmSVP gene, it provided experimental

basis for further study on the function of LmSVP gene in regulating the bud length and corolla non-opening of L. macranthoides.
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K i & . %4 Lonicera macranthoides Hand.-
Mazz. N A4 El (Caprifoliaceae) Z.4J& Lonicera L.
LA SRR BGEAR, R EfEg 2« LR
()3 BRE G —, HZGREA T IRAEE K]
THRAE, BAIRERZ R EME T E . HkH
PEZE, HAMAYIE. BXEHC I, ZH T8
JTAREEIMG . NHURE IR R IS T B e,
KRB ETEARE D NERIZRFNEY, AR
SRR RS & LA Wm0 e 1 %
K23, il K e A A E R I EIR, ART
MR, ARRRREE ERRAS T = E A M, (H
ISR B B T BUKE B A AR A SRR
CERERTET R “qr” %, HARMIEE —EARIT,
EERFFH ER, KL 15~25d, HALRME
RG] T SLprAz =06, SRy R by Hhfie T 5L bri e,
EMKEERLLAEK., BEARFINLZ TGN
J5R B B A3 A FE

MADS-box FEIFEMPIEA B R B « HET AL R]
A AT EERERD. J&T MADS-box HEEI 5K
JH) SHORT VEGETATIVE PHASE (SVP) JE[E AFFAE
P EEDR], A M AUN R T 1) AR TR AR A o 21 HH R,
TERZ T A AR BT E AL 7 R &
(VEFHEL, SVP [RIVEEEIA V2 AEAE T &P, (R
PR DIRerT ReEI R 5. HAT, WA
== Phalaenopsis aphrodite H. G. Reichenbach. [, #ff
1€ Chimonanthus praecox (L.) Link.*. 5 [E 7K A
Narcissus tazetta subsp. chinensis (M. Roem.) Masamura
& Yanagih.MALL K4 4 Lilium pumilum DC.S1ZEZ
FEY)H B3 2] SVP [RIVEEER], FHIESCHAAURE I
Hid IR REIE IR TTAE LA 2 5P TS GRS B
REFAmESNRIEE, HME AN LmSVP B v
PIAECHRIE, XHAEKEE L LIEH FERRER
B DR ATEAE

ST SVP LM MIIT A6 M Ab 4 B K B i f
M ZER], ASHIE S BT I3RAS KBS B A A
SN TR, TRIEH LmSVP L, MR R T 51 %

R RS Y, MO SER R OEE B R
(reverse-transcription polymerase chain reaction,
gRT-PCR) FiAR, Tl LmSVP 4K, xfH#k4T
EVME BT I T2 RE KB B R LT
167 H “E2RE” WA EHL, EARK G
HUARS Rk, ) @ R IA BRI N KT 1
BL21 (DE3) #ATRIE, WP T H# 1 izdk KA <
R U FT LmSVP HE RIFETE 7S B KB B AL 4
a4 B KB P D)RER R ARE, ik — BT
WHE TR B AEWIC ., TR A R ITI 735 Bl
BLE H Ao
1 #HR5RF
11 o

BT FHARE DA LR B 7 48 AL B2 e 1k 56 A
Yy, WA MR B F BB FT 5 4 K
F A& L. macranthoides Hand. - Mazz.[f] “Jg4e” Al
CERET WPl BENLERE 3 MRAEKAE . o
PERE, REKBEBRL “iL” M “ERE” 1
B e G, WEIR R, RET-80 C
TG IR VKR 25 F o
12 EERF

EASYspin Plus 2 1l % 1 & 24 RNA R 42
WO A& 306 0 e i 28 4k RIS 1) & . Zero
Background pTOPO-TA/Blunt Simple Cloning Kit.
pTOPO-D1 Directional Expression Kit. DL2000 Plus
DNA Marker. 6XDNA Loading Buffer Z:33i4 51t
SR A PR A R, HiScript 11 1st Strand
cDNA Synthesis Kit (+gDNA wiper). Phanta Max
Super-Fidelity DNA Polymerase 25151 [ B 5T i e
BRI G IR AR, KT B Pk DHSa 2%
ZAYHL. BL21 (DE3) /&S24, & E Marker
LA e X EEDBEARERAE], 78 2E-
B-D-BiACEFLFEEF (IPTG). 5XEA LRI
BrSE DR iR U G . SDS-PAGE HER il 4%
HAESEH B AL SRR R A A . 51H
R ERAEMEARAR ARG, FIE 1.
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Table1 Primer sequences
EIEVEZ S 75 (5°-3”) K B op IV &
LmSVP-F GCGGTACGTGATGCTCTTGATACA 1472 cDNA &K il
LmSVP-R ATGGCTTACACTCGTTAGAGAAGGC
LmSVP-qF CCTTCCCTCACCTCACCTTACCT 127 gRT-PCR
LmSVP-qR TGTCACTTGCCTTGCCGTTATGT
18S-F CTTCGGGATCGGAGTAATGA 118 RS
18S-R GCGGAGTCCTAGAAGCAACA
LmSVP-yF CACCATGGCTAGAGAGAAGATAAAG 720 JRIZRIE
LmSVP-yR CTAAAAGGGAAGCGCTAACTT
2 & protparam/) > #1 LmSVP 2 [ (1 FEAL 14 5 ; FFH Prot

2.1 5 RNA BJIRELS cDNA 55 1 FiERARK

Z: [ EASYspin Plus 2 1% £ 5 5 2= 67 RNA R
BB B G B U B R AL RNA, 1.0%
(B B A FE KA RNA 152 %8 7E, Nanodrop
2000 Farill RNA R A 5T & o LR HX) RNA FE N
R, #% 8 HiScript 111 1st Strand cDNA Synthesis Kit
(+gDNA wiper) #/EUIHT, Wik &R cDNA,
-20 CHRA7F%&H .
2.2 LmSVP E[X cDNA &K fg

R 4 A 3 3k 15 1 K BB 2L A B S 4 BRI
(PRINA 667821) #HIC(E B0+, G HLEA 58 5T
U5 EEHE Copen reading frame, ORF) ] LmSVP 5
%, N Primer Premier 6 #i1 LmSVP 3 & [ 5
L5149 LmSVP-F #1 LmSVP-R, SI¥IF5I{E B W%
1. 4 “2.17 WifEFI cDNA JRIBFRE 20 f51E otk
BEAT PCR A3, [ A4 5225 pL): 2 X Phanta Max
Buffer 12.5 uL, dNTP Mix 0.5 uL, SVP-F #1 SVP-R
% 1 uL, Phanta Max Super-Fidelity DNA Polymerase
0.5 uL, cDNA 4% 1.5 uL, ddH,0 8.0 pL. PCR %
RiFEF: 95 CTHAZTE 3 min; 95 ‘CASME 155, 60 C
Bk 155, 72 ‘CIEH 1 min, 35 MEH: 72 CHIE
ZEfH 5 min; 12 CHrgk. MMNEEH)E, PCR ¥ G~
YIEAT 1.0%38 AR WE R FRLVK , 42t He e R afih
[T & FTUS PCR 7240 Y45 pTOPO %
IR 2 K AT 3 DHSa B2 4, iR
AT ESHATEER (Amp) K LB FEARE IR
b, BIERFRER . PR, RS 4~5
h, 47 PCR %i i PHME v fE, HEKIDERAE
LyFNEIN )52
23 LmSVP EFEMEEZSH

BT LmSVP BRI P45 5, SH NCBI (1)
ORF finder T. L7 #% ORF D\ J 4 S 4w il ) s e e
5], i@ 3T Prot Param 7£ £k 1. H (http://web.expasy.org/

Scale (  https://web.expasy.org/cgi-bin/protscale/
protscale. pl/) BTN LmSVP & A I35 K PE
ffi H  TMHMM  ( https://services.healthtech.

dtu.dk/service. php?TMH MM-2.0) 234 LmSVP &
FIH S B 45 kg 38, N A SignalP 4.1 C https://
services.health tech.dtu.dk/service.php? SignalP-4.1)
T LmSVP HE K& S Ik: KA WOLF PSO RT
Chttps://wolfpsort.hgc.jp/) 7ELL T LmSVP & AL
g0 M & 7 15 L s Fl A Netphos 3.1 server
( https://services.healthtech.dtu.dk/service.php?
NetPhos-3.1) Xf LmSVP & [ i R A7 xS AT Tl
38T f£H NCBI M3 CD-Search Chttps://www.
ncbi.nlm. nih.gov/Structure/cdd/wrpsb.cgi) £ £k 73 Hr
| OE PR S 45E; @ak SOPMA - Chttp://
npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa_
sopma.htm Al SWISS-MODE L(https:// swissmodel.
expasy.org/) Tl LmSVP &M —. =Z45H); is
il DNA STAR 7.1 Hiff] MegAlign & F#H TR R
FEBINTEL 43T s f5 Bl MEGA-X H1 ) NI i R 4
BEALH o
2.4 LmSVP EREmFRIE S

R LmSVP JE[H cDNA 2K F4, Wit
gRT-PCR fE 1514 LmSVP-gF Al LmSVP-gR
(£ 1), LL18 SIRNA TE NS IR, fREUKEE
BA AR M GRREE T A R RIERE (E
K 1449 mm) DURMHEE (EE K
41.85 mm) & RNA I EE 55 cDNA, #ETSE
I 58 8 B AT IRMAA &R : 2 X RealStar Green Fast
Mixture PCR 5 pL, Forward primer 0.4 uL, Reverse
primer 0.4 uL, ¢cDNA 1 uL, H,0 3.2 uL. ¥ 34 FEf7:
95 ‘C A 2 min; 95 CA:PE 155, 60 ‘CiE/K 30
S, 72 ‘CHEfH 20's, 40 MEI. SBGE A5 HEAT I
fiith &4, JEfEMZ 895 C 55, 56 C 5 s,
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95 CHrgl, BAFEMER 3K, A 2720C kT3
CA] F RH X 2695 B A SPSS26.0 HE47$ds 1) 22 57 1
T
25 LmSVP ERFFEiZFIAB AR RIFSRIE

HRYEM 7 Fr 43 CDS 741, Wil iRk 519
SVP-yF Fll SVP-yR (£ 1), LIFiFE 20 {511 cDNA
R, 22 PCR 3748 . 1.0%35 fIg 4 ok iz e bk A%
J&, X PCR 434~k AT UL [RlUAL,  [RISC = 4 4%
8 pTOPO-D1 — ik 5 ) Jif 1% 2 18 17 S 4 A i
B 37 “CH##:5 min, F2¥% AL 2 K% #F 1E DHSa
EZ M, WATT 5 Amp (1) LB [ {4 75 5
b, HBRIE R VE AT PCR %552 . W K B EL
B TR o R T 1 TR Ak A K AT B
BL21 (DE3) Hr, HKEUH b FEEAT WS E, R
SEAIE IE B 0 JAZ R0k TRE R % R 1 2 100 Bl
76 50 mL LB yfRR: = (& Amp) Hi¥ssE, K
FEEHI Asoo N 0.6 B [a] 55 37 I b In Nk N
0.6, 0.8. 1.0 mmol/L {5 A 3E-B-D-HR AL FL
H (IPTG) #ATES, 37 CH:FFE 4h. 545
Jii » 5000 r/min &.0» 15 min, % L&, A 1XPBS
(pH 7.5) ZZMiRE B, VKI5 A T i P i
20 min, MWIEBIHRE S, 12 000 r/min &5 20 min.
S BT DU MANE A BRI, WK
# 10 min, £ 12.0% SDS-PAGE H ik A&l H i) &
R IEE o
3 #ERESH
3.1 LmSVP EE £ cDNA =&

MK B B AR SR ARG ZER K7
H, PAKEEEZH A cDNA /E AN T PCR 718,
DA 19%35 IR HE SRR By ksl PCR 473474, 45K &
JNFESEIT Marker [ 1500 bp PR BB T — 4% 7 b
BRI, STRNMERE, WE 1. HEEEES
WMFF xS, S5 750 —80, 745 54 NCBI
Wk BRI Blast ZhREREAT HEX, BoRFAIA
STMADSI11 W R 1 SVP K, 1%L K iy 44N
LmSVP, FE K& % 5 A 0Q507619. i ik ORF- Finder
3Hr, LmSVP LK 4K 1472 bp, & 14 720 bp
1) ORF [X, #whdh 239 MM LR, H A 5'UTR 4y 382
bp, 3'UTR 4 370 bp.
32 LmSVP EEEMERFES
321 LmSVP R gmid e LR et it
EXPASy ProtParam 7EZHK A% LmSVP K|t i
AT T 53H7 , ML -3 XA Cr146H 190N 32603725165

2000 bp
1500 bp
1000 bp
750 bp
500 bp

250 bp
100 bp

M-Marker 1, 2-LmSVP &K1 A Bk
M-Marker 1, 2-full length cDNA of LmSVP
1 LmSVP &M PCR ¥ 747
Fig. 1 PCR amplification products of LmSVP gene

FHXF 2> 7B N 26 712.63, 5 HL AN 6.16, A
ERECN 45.60>40, BT AREEN, WIEH
B (Arg+Lys) i 33, 5 fi AR (Asp+Glu)
v 35, JEWF &% 83.26, SEKMEFHREN
—-0.501, N ProtScale 72k b H & (A 35 /5i /K
PE, S5 R LmSVP 8 [ 5/ K & L8R 7 A7 1
P bR AR T IEAE, SRR IX IR BT & oK T 5
KX, HEMHEAFEAEEA. FH WOLF
PSORT £ £k 15l Il \Iv. 40 ffd 5 £ 1% &L, 45 F 3R W
LmSVP &AM T4 fit% (nucleus) . iEH
TELE A TMHMM2.0 43 87, &3 LmSVP Zwfid i)
RAHER 1~239 AEBAEMEAN, A A B R X .
SignalP 4.1 %1l LmSVP & A A BA 15 5 Ik
A, JRTAE M E A,

i3 Netphos 3.1 server 78 £ 5l & (4 i
FRALA A, 25 BB R LmSVP Zwit (& FE L 51 ] g
RAERAIA 54 25 4. HrhERE2 %R (Ser)
Prs 14 4, JREER (Thr) 745 10 4, BEEER (Tyr)
AL 1A
3.2.2 LmSVP & A5 R L5 RN = R 25 A T
M FIF NCBI 4 CD-Search #E£E73#T LmSVP
T ARST S5 M3, LmSVP 2 2~75 MR LR e
TR5F ) MADS S5 #4350, 55 95~170 MR FEIR N &
R5F T K-box Z5tiis, HAA MADS-box J& K 5k 3k
AL R, WE 2,

it SOPMA FEZEH AT LmSVP & H 1) —2%
ZER) (B 3-A), ZEHEIR LmSVP & A AR B K
el 509 o B2iE Calpha helix) (5 59%, JCHUNI:
it Crandom coil) /5 28.03%, ZEfHE% (extended strand)
15 10.46%, B HfH (betaturn) 5 2.51%, o-iZEfIG
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Fig. 3 Secondary structure (A) and three tertiary (B) structure of LmSVP protein

FRINAG i iz B RS ) FE A RO

{8 H SWISS-MODEL 7EZHR 1% LmSVP 147
IV, = 4E A (18 3-B). i&#%
7nb0.1.A fE RIS E EREHIGE LmSVP B, F
FUFBIE A 73.58%, HEARIES A 0.72.
3.2.3 LmSVP ZEEHL ¥ 41 [RIY5 14 L4 A & Stk Ak
yHr i DNASTAR 7.1 1) MegAlign 25 %}
LmSVP 2 [Kgwfid 45 5 FEYIH) LmSVP & i
T2 FEHI i (B 4). Z3REE, LmSVP 5
7] 7] Theobroma cacao L. (XP_007018219.2). ##34
Durio zibethinus Murr. (XP_022768443.1). BZ%
Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F.

RUEBBL MARERIKIJSKIDN
NRLIE (XP_027090010.1) |eEieiat
MAREKIK
MAREKTK

AR (XP_007018219.2)
I (XP_022768443.1)
Hij#i (XP_002285687.1)
F% (XP_015885971.1)

/IR (XP_027090010.1) (&
A H] (XP_007018219.2)
M4 (XP_022768443.1)
Hij#i (XP_002285687.1)
F (XP_015885971.1)

/KL (XP_027090010.1)
A H] (XP_007018219.2)
M4 (XP_022768443.1)
Hij#i (XP_002285687.1)
F% (XP_015885971.1)

YSTREREES

/IVREBE (XP_027090010.1)
T[] (XP_007018219.2)
% (XP_022768443.1)
% (XP_002285687.1)
A% (XP_015885971.1)

LAESDAAVC.E.............
EADILDVANQ .M. --------..--
TMESDNMIL.B.............
ILVECSDNVIVE.......cccc-..

Chow. (XP_015885971.1). #i%j Vitis vinifera L.
(XP_002285687.1). /MfimiHE Coffea arabica L.
( XP_027090010.1) SVP & A M — 8 4 5l R
70.29%.67.36%. 66.11%- 66.53%7#!1 69.26%. LmSVP
5r[A] (XP_007018219.2) (1) SVP & A7 HIlAH Al

=N 70.29%.
RT3 T LmSVP & A [ RS LB L,

M NCBI ¥ P b ki 16 455 LmSVP U751
HAT — 52 AR M MADS-box S K 2 21 7 41,
LFH MEGA-X #J LmSVP 25 FIff) NI B . 4
FLER (B 5), LmSVP & 15 B BB Actinidia

chinensis Planch. %D/Jv{uu}mnz]p C. arabica L.[{17E 4 5

R0 R
N
NS
R

225

4 LmSVP 5H{th#E4 SVP EAMZ FIILLX 247
Fig. 4 Multiple sequence alignment of LmSVP and other plant SVP proteins
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AR RS (AFA37969.1)
/NREIEE (XP_027090010.1)
IRHER A (0Q507619)
#i% (XP_002285687.1)
S (XP_015885971.1)
KH% (XP_010060099.1)
R (XP_050251974.1)
tik%Bk (AIA58526.1)

#ABk (XP_035538823.1)
P (XP_006472470.1)
FoH (XP_044510203.1)

fi J3 9% ¥ (XP_031282840.1)

{r%ﬂm% (XP_040950998.1)

BB (XP_015571455.1)
A (KAE8690392.1)

E Wik (XP_022768443.1)
A[H] (XP_007018219.2)

5 LmSVP ZEHH NJ R
Neighbor-joining phylogenetic tree of LmSVP

Fig. 5
proteins

RKIEF— ¥ b, FWP LmSVP EAWRES T
AR BR AR R W6 BB SVP SR EATEThAE LA
ik
3.3 LmSVP EFEMALIFRMRIE

PLKESE 24 18S rRNA AN SHERH, FIH
QRT-PCR B RN KB B4 “lpfe” Fl “ &3
SR A E LA (B W) KRR R B I
LmSVP J& R R IEHHLHEAT 4, W 6. 4R
TR, W RN A i 2 e I, “45%
W7 R LmSVP R RA A T AL
iR LmSVP JERITE KB B 24 2 AN EFP “eqe”
R ARIHLGIAL I RIAAFEN B E 57
(P<<0.01), Wik ERE S T T FRILE;
LmSVP JEREKE ERLA RN R LR ES
AR, BB S%.
3.4 LmSVP EREAWFRIE

¥ W 45 B OE #6198 4 kL pTOPO-D1-
LmSVP K pTOPO-D1 Z#H#iib % KIH#f i BL21
(DE3) 244001, PR TEET 37 CRi9%, 4
BRI Asoo EILE] 0.6 2245 I AN LR B 23 51 N
0.6. 0.8. 1.0 mmol/L [ IPTG #4755, 37 CHs
F& 4 h, B FE BES o B RS DU AT
SDS-PAGE Hijkfiill. 455 (¥ 7) &7, pTOPO-
D1 T AL 5T Ja Tor e v ok s 7 AR, 1 B A kL
pTOPO-D1-LmSVP £ IPTG i G Ja eyl =4 —
264 26 710 HIRFRPESCT, 5 LmSVP Tl & H AR
Xl (26 7100 —2, #i8 LmSVP EAE
R P Th Rk . BT IR 4

12
10

= 5

S 6

i

=
LA
0

TEHRM FEE I
KEH

6 LmSVP EEARBEDE “RE” 1 “€FEF” &
AR % B HihRIAER

Fig. 6 Expression patterns of LmSVP at different stages of
“Longhua” and “Jincuilei” of L. macranthoides

M 1 2 3 4 5 6 7

8.0x10*
6.0X10*
4.0x10*

3.0x10%

2.0%10*
1.2Xx10*

M-Marker 1-75#fk pTOPO-D1 2-2 0.6 mmol L IPTG 5%
FiE 3£ 0.6 mmol L IPTG ¥ FHUUIE 4-%4 0.8 mmol L
IPTG S 13E  5-%4 0.8 mmol Lt IPTG i FHIVLE 6-4 1.0
mmol L IPTG S L 7-4 1.0 mmol L1 IPTG S PTE
M-Marker  1-empty vector pTOPO-D1 2-supernatant after 0.6
mmol/L IPTG induction 3-precipitation after 0.6 mmol L™ IPTG

induction  4-supernatant after 0.8 mmolL™ IPTG induction

5-precipitation after 0.8 mmol/L IPTG induction 6-supernatant after
1.0 mmol L™ IPTG induction 7-precipitation after 1.0 mmol L
IPTG induction

B 7 LmSVP [R#%%I& SDS-PAGE 731

Fig. 7 SDS-PAGE analysis of LmSVP prokaryotic

expression
P, BARIAN LmSVP LLVEIRAR I R AFLE,
HIF R AT Re 2 T AMNEIE R R s aaRis, SECH A
FRBE I A B B T IER T 2 B, AT
ki ToE TR R A
4 g

MADS-box 3k [HFEMEYIIE s B K it
RIFEWMFEZEMER, HAEARMEY A ELR
TIREAEAE R 25 508, SVP JEK 14 MADS-box &
DRI K TG B 2 R 01, (EVF 2 M) R S0 UE SR8 2
HREEYITIE. LR TR E RARIRE AR .
LK, BRI GEEXT SVP JE R A6 K& B i
BAERBHT 7T 2 5e, SVP SN RIE LS
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W13 R AP1(APETALAL).SOC1(SUPPRESSOR
OF OVEREXPRESSION OF CO1). LFY (LEAFY)
ERIL, WIMTEBEYIFER, FlanE & LbSVP
HERERWEITE, EE T HEEKFEE. Hiid
MJEHE Chimonanthus praecox (L.) Link[™®l, H A%
#=4 Pharbitis nil (L.) Choisy.2!. 7% [E & 2 Iris
germanica L., #i7E Gossypium hirsutum L.[P2F15%
4 Rosa multiflora Thunb. [R5 454y 43 2545 51 SVP
[FYEFEA, SVP R 2 51 2 W F Y 1 AL LEE
W RIS, 4G 2% SVP RN E T 5 5 K
FEHAICRK G R TT R DL

AtE e E MK EHEAL e
MADS-box & [K 5 LmSVP LR THF 7L, B 7
MEIRE K EZL SVP EREK, Fasa N
LmSVP, %K 4K 1472 bp, ELA 521 ORF 720
bp, Z MR 239 >, FNHNSR/KIEERE, WA
SEAL T AL . AT % B A S R T
(1) MADS 45 #4380F0 o FE £ 57 () K-box &5 #4938, 5 H:
B SVP = DR G At 1) £ <7 &85 R 48 AH (] 124280, Jg -
MADS-box %: [ 51k « RGuit A 73 TR B, LmSVP
FHEFEREE A, chinensis Planch.. /NRisinmE
C. arabica L. SVP TR A—3, BIH=HIRELR
Rk

ANFEEYIH SVP It KA Y A B ThREAS
m, —MAEIERBYIIRIEER, Mk Efe s 4
MR R, IR A 2o, PISVP %
[K#EA7 % Paeonia lactiflora Pall. AS[E]ZH 4338 & 1y
BRIE, BRIEEAER, ERPERE, e
FEAUR T FEAEIE IR SRk 28, Jpaeik b AcSVP
FR RN AEE IR B RE RIS, JCHEEM
ZRMM T, P ARIBE, A5
LmSVP JE R 7E 2 fil Fil oK B T 2L A I FIAE HR K R TA &
FEEREZER, HPhEM T RIEERR, X5
NHIT TG R R R KR A8 K B AN A
MRIE T RER, fE “fe” M “&RE” X
2 ML TR B AT, LmSVP B KI7ETE R AN
eI IR B R 22 7 . RAL T AR ),
WEERE LmSVP BEPRIZE P Al 65 KBS B B A
FISIGOLHATHEFL, AR S Z R AT
WEFEER T

€%, WMHiiE LmSVP 4 & AR FAZRIE
KRR, N HE— 55T LmSVP i[RI 7E K8 B 2 AL
SEHRKETHYIEE, ARSI E T pTOPO-D1-

LmSVP #fk, I HAE KA BL21 (DE3) it
17235, II3AR 57§ 8298 26 710 (U E 4 LmSVP
HH. HEHTEERERGSPERIAN, RiEK)
HAEAWH LA KT EX IR, —hhite
AREIETRBCHS, EH AN 2 WARR RIS S, ik
BRSBTS AERY O

TR EME AR EYEE, SRR 21k

AEFEBY, FEARSCEG 6T, LmSVP S E A LA

BRRIE RS R RIE ST 30, DISRTE

A AEYF MR LmSVP EHE A, MIMXT LmSVP

HAFRAMIREATIRAT A . AW N5 18

HFEFREAIGAE LmSVP R AP AT RESLE 1 %

fit, M TIKPFIRBEIEE R R BELEHK,

18T AS T A0 RAIR DA R 3 B KR 6 A ROB

AP T ER AR
HBEAR PAEEHFARELEF YR
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