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%, AT E N LeACS FEAN A RE AL , % LrACS TE2H 2 [ HEAT PR AN PEAG I, 3] FH S 27 S i ol
5% PCR(qRT-PCR) 3T AR R A B 3] LrACS B R e 3RA . G5 IR : LrACS (T O A BE Oy 1 473
bp, it 490 ME IR . LeACS BYHENSAHNT /> T I N 54 954.97, BISAEHL 55 pl 8.21, RGEdHLA /et 3%
B LrACS 5 Z 1% ( Lycoris aurea (1’Hér.) Herb.)LaACS R R L, YR T 1 B ACS A, WHIMEE N LS
YR LeACS EEE N T AN T, PRANE PEAG N2, SEAESE LrACS 41 [ RENSfifk S—HRTF H 5% &HR (SAM) &
- Si - 1-RER (ACC) . qRT-PCR M7 Z5 R WK « LrACS TEAE VRT3 00 A i a5 dh b G ik (B
FIR A HLGVERAE o AEIAE IR LrACS BIAIST F IR 38 (P<0.01) & TAR 825 AE25 IR o LrACS
B ek bR B R T2, 28 B FTIR, LeACS 35825 {0 T 20 it o 2 o - 7 1 nrxlﬁlﬁzkﬁﬂ;ﬁ T AL
SAM 4=, ACC HUTHEE,
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RESKS, O785; 09432 XEAREM: A XEHS: 1674-7895(2024)05-0074-09
DOI; 10.3969/j.issn.1674-7895.2024.05.07

Cloning and functional identification of 1-aminocyclopropane-1-carboxylate synthase gene LrACS
in Lycoris radiata  FAN Yating, LI Xuechun, LI Xiaodan™, WANG Ren” [ Jiangsu Key Laboratory
for the Research and Utilization of Plant Resources, Institute of Botany, Jiangsu Province and Chinese
Academy of Sciences ( Nanjing Botanical Garden Mem. Sun Yat-Sen), Nanjing 210014, China), J.
Plant Resour. & Environ., 2024, 33(5) . 74-82

Abstract: To understand the role of 1-aminocyclopropane-1-carboxylate synthase ( ACS) gene in
ethylene synthesis of Lycoris radiata (1’Hér.) Herb., the ACS gene of L. radiata namely LrACS was
cloned, and the evolutionary relationship between LrACS and other homologous proteins was clarified
through phylogenetic tree and amino acid sequence alignment analysis. The location of LrACS in the cell
was determined by using subcellular localization, in wvitro activity assay was performed for the LrACS
recombinant protein, and the tissue-specific expression of LrACS at different growth stages was analyzed
by using real-time fluorescent quantitative reverse transcription PCR ( qRT-PCR). The results show that
the length of open reading frame of LrACS is 1 473 bp, encoding 490 amino acids. The theoretical relative
molecular mass of LrACS is 54 954.97, and its theoretical isoelectric point is pl 8.21. The phylogenetic
tree analysis result shows that LrACS has the closest genetic relationship with LaACS in Lycoris aurea
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(L’Hér.) Herb., and they are both of type I ACS proteins. The subcellular localization result shows that
LrACS is mainly localized in the cytoplasmic matrix. The in wvifro activity assay result confirms that
the LrACS recombinant protein can catalyze the conversion of S-adenosylmethionine ( SAM ) to
1-aminocyclopropane- 1-carboxylic acid ( ACC). The qRT-PCR analysis result shows that LrACS is
expressed in all tissues of L. radiata at the flowering stage and leaf stage, but its expression exhibits
tissue specificity, in which, the relative expression of LrACS in petals at the flowering stage is extremely
significantly (P <0.01 ) higher than those in roots, bulbs, and flowering stems, and the relative
expression of LrACS in roots at the leaf stage is extremely significantly higher than those in bulbs and
leaves. In conclusion, LrACS is mainly localized in the cytoplasmic matrix and functions to catalyze the

conversion of SAM to ACC at different growth stages in L. radiata.

Key words: Lycoris radiata ( 1’Hér.) Herb.;
(ACS);

1-aminocyclopropane-1-carboxylate ~synthase
functional identification

A1 55 ( Lycoris radiata (1'Hér.) Herb.) A £ 55 Bk
( Amaryllidaceae ) 17518 ( Lycoris Herb.) ¥4, X FR%
FEAE 2 BRI A TN, 5 5 A Z= AR
I A FREN R I T MO B A ), AT
MBI EAE, G 8 H & 9 A k25 rh & 24 A
5 10 AFp AR E Y, B EE 25N

CATAE ARG 37 o e/ NI AR R, B T
B G H, 850, IRIIEXAFE T B AR W™
ZAFAE TRV R A an A . CARAE R T A
ARAKEHEY) 2N EEZNERER, 2 5/ 1
K ITAE A B E S Wive SRIZE E rAELL K
A= W38 AR AR W 3 e B A A PR RR AR S — b
RO AR , O 5 5 i Sl B2 H AT
WFIE AR AT 8 I i 2 — 7 R )
It ( Arabidopsis thaliana ( Linn.) Heynh.) W', 2% A
5 AR, HY5E e N T 1107

TERC TR D, S0 W AR W06 R 1 ) 2 F
R CIRTERE N A6 GRS R 3 26 4R
120 WVRR 22 R A At 2 PR 0 e R T ) AL T Ak
0 S-HRH HBLERR (SAM) 5 56 2 28 1 - IR N e -
1R G W (ACS) ¥4 SAM F64k 2 1 - LR e 1-
BRI (ACC) 345 3 45 ACC B 1 - I E- 1 -
RIREALHE (ACO) LA R 245 Bh Ak, ACS
52 B E RAE Bl 20 A i ER T2 50z
RN T ACS MREARERE L fE S SAM B4k
LRI W B , ACS HY U5 AT 32 PR B A 111
SO ACS 15 B 52 W AE W) AR TN &0 1Y 7 LR R 3
CA I 245 R 2 B . A 755 R4 4K ( Lycoris sprengeri
Comes ex Baker) 7EAEZE L IHE ORI AL RS, — &
PRAR 6% 22 (0 26 A e M | B 48 WT VM 35 2 TV PR 2R

1-aminocyclopropane-1-carboxylic acid ( ACC ) ;

subcellular localization; enzyme activity;

USR5 DA S AR & i A Bt A, 246
FAE PR 2SS | £ e AR 2R R MRS DR A&
ot A A R A B (R 0 T R g (H X e
FEHRE IR T LI sl L A ELHAE T T A0 B, 10
Ao M e BRI OCHE R U ACS, ST, A
IR T 155 ACS FEH 0 Hob 47 1 se B A=
F ARSI, I — 2 T A ACS B Y 4
A TEARZAR R P B3R e ACS JE PTE A 33 45
ARSI IR, LU T #1355 ACS JEINTE A
FROARE S E B D RE OO OIS S E S S
Avrs B R A B R DL R R SR A — 2 A FER

1 AFRAe T ik

11 R

PR A AR R AT A B R I (Col -0) Ff 744
K VLI B E R E B AT S o T S8 %, oy
ST AR (9 A) 4 (3 ) B Bt bk 3 5
4 1k, A (FEWIROMR W28 AE2E AR, rHIROAR |
BEZE M) RS R R R AR, REE T
-80 CHRAT HH .
1.2 Ak
121 ABExKE  fEHRRAEARHL (Jbs) ARA
A Z2 W5 22 A9 . RNA HEBGR ) & HR B 75 AR TR
HEUH L RNA i ] TaKaRa PrimeScript™ RT reagent
Kit with gDNA Eraser [ % 51855 & ( H 4 TaKaRa 2y
) S5 I cDNA . A4S GenBank 453 (14U R
It AACS 73, T8 A 5 B A W) 22 J0. 22 ( Lycoris aurea
(L’Hér.) Herb.) ¥ 5% 20 ¢ ¥ i, 8 3 A L blast
i LB B IR LaACS Ji B, MRYE LaACS ¥ 5 BEI i
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I5 1 (IE 1 5195 51 % 5" = ATGGGATTYCCTRTG
ARCAAC-3", a1 5149758 5'~-TTAGGTAGYAGYG
TGGAYGAGGG-3"), i FH & 3 BB 4 i Phanta Max
Super—Fidelity DNA Polymerase ( 1§ 5% i MERE A W BLH:
B A BRA]) 4T PCR 97318 5 734 7= ) 4 [l | %
FEANELACS PRI PE se Rk 2 A TR TR ( Ri)
JRA5 A B2 w1

1.2.2 A3 54  FIH ExPASy 764 T H (htips /
web.expasy.org/compute_pi/ ) TT5H A1 55 ACS £ B
A AL R AR X 7 R I SignalP B
(http; // www. cbs. dtu. dk/services/SignalP-4.1/) it jill
=5 K A TMHMM 78 26 4k 14 ( http ; // services.
healthtech. dtu. dk/services/ TMHMM-2. 0 ) T ] #& i 25
¥4 ; FI F SOPMA £k T. . (htip: / npsa-pbil. ibep. fr/
cgi-bin/npsa_automat. pl? page = npsa_sopma. html) il
I 2 558 ; F ] SWISS-MODEL 7£4k T A (http; /
swissmodel.expasy.org) U = 2% 2544 ; F| F PROSITE
$HE 2 (htp : // prosite. expasy. org ) 5 I Ti) BE 45 14 ; ]
FH MEGA 7.0 %k {471 Neighbor—joining ( NJ ) ¥ , 5 747
w5 ACS 2 5 HABAY) ACS B 0 LR 7 51 i)
ARG R ; A NCBI ™36 4 blastp F£ ¥ ( https : //
blast.nchi.nlm.nih.gov/ Blast.cgi ) #1751 X

123 mmfesds ARSI A AR ACS ZEH Y
i 791 (CDS) R A 4r GO H (GFP) YA
pANS80 HYFFHIBIT 519 (IE [ 51 #5110 5'~AAGTC
CGGAGCTAGCTCTAGAGGATTTCCTGTGAGCAACCA —
3", NRIZIR Xba | FEVIAL AT R 515 57 -
GCCCTTGCTCACCATGGATCCGGTAGTAGTGTGGATG
AGGG-3", FRIZ/R BamH 1 BEYINL AR ) , 6 FH i 4
H R A Phanta Max Super—Fidelity DNA Polymerase
#EAT PCR 9" 34, f#i /il ClonExpress® I One Step
Cloning Kit 127 & ( B 5O MR A= W) RHE B A A FR A
F)) ¥ PCR P=¥2E A pANS80 AR £ va e o5, i
P ZAE 5 BT T 52 56 % DR A 10 R A T U 2 25 40 i
DH5a, HIE FHPE FERE 26 2 28 TAEW) T8 ( 1) el
R 2 B\, 4n B Bt JE R Marker ( AtGAPC -
mCherry) F1 P 5 B Marker ( mCherry —HDEL ) AR L
W=, AR RS ] Sun FY MR, S
HE Wu A5 A S 40 I E R, AT PR SRR T
AL ) £ RN 5% Y 4 4 2 4 1) pANS80—LrACS - GFP
TR pANSBO-GFP %3 HfA Tk 4% AL B 40 R I+
JEAE AR Bl LSMO00 0% 3R £ 1

(fE[E Zeiss 2~ 7] ) WAL AR UK A2 GIE I .
1.2.4 & & AR shiE s
1.2.4.1  f5s ACS JERTE A% R Ge b By Rk S SR
PRI LU 5 cDNA SRR, (i 4R S 51 9
(IEMZIHFSI N 5'-CCCCCTGGATCCCCGGAATTC
GGATTTCCTGTGAGCAACCA-3", FRIZ /R EcoR 1
fig VI 5 R 51951 h 5'-GTCACGATGCGGCCG
CTCGAGTTAGGTAGCAGTGTGGATGA -3", | ¥ £k /R
Xho 1 BN &) Al A E 2B A Phanta Max Super—
Fidelity DNA Polymerase #17f175 ACS Z: KT8 14~
K g IR B BRI N DD pGEX -4T—-1 ZifA i
F7HEY) 3 i ClonExpress® Il One Step Cloning Kit it
G EEY) S HY pGEX-4T -1 24K Hiw v Bo il A7
IR 2, B 5 b 22 R AT T8 U 32 285 4t i
DH5a, $3E PH M Foff % 2248 T AR TR (L) Befh
AR R D45 REUE T S E# 5 |, Ak 2 4E
TR S & R A B R T BL21(DE3)

2t 0.1 mmol « L7 SFINEE-B-D—- w21 FLA
(IPTG ) 1755 i) s T 21 oW FN 7 23 AR Bk (6] ) 1)
BTAS 50 mL, 73] F 4 °C .10 000 r + min™' #/0>3 min,
FIA 20 mL B B2 5 2% W NTA-0( %20 mmol « L™
tris—=HC1 0.5 mol + L' NaCl .2 mL i1, pH 7.8) T &
MS,—HSJJ[]/\ 10 mL 1 mmol - L™ 2% A% Pk 60— S P9 15
IRAVW, SN EH B R TR S T/ N, Tk
AR (ThER 500 W) BERE 30 min 2247, L2 IR TS 5
55,F 4 °C 12000 r + min™ &0 30 min, 53045 25 A1
i ACS HZH 2R VA TRORDG BRI, 45 0
1.2.4.2  fi75 ACS 20 8 ARSI PR A 4 22 )
FACC Kl 2 R 2= 0 0 25 1 O 1 40 8
ACS A TG PER AR &R iR B 4 49080, 56 1
RIS 2 453 9 & A ws ACS T 2H 25 VA T AN TR v
T, Fopth SRy £ AR T S 56 3 4 far ACS A E
RN Y SAM, oAt 52 B 45 558 1 AR TR
TESS 1 4L SEat 58 4 L0 H BEXT A 5% ACS H
HEE AT AR AL B A S N SR S 5 1 AR
RS 3 WER  JFER KN 3 WUHERR R4 iR
% R EROR AR 3E (HPLC) =22 K 2 13 7= 9
g ACC 1 SAM,
1.2.5 ABEKALSH RN FOCE & 5ok
PCR(qRT-PCR) 5 I A [A] 2 < HH A7 55 AN [A] 2H 2 rp
LrACS JEPRI Y IRk 1 0L, A E 5 D EE M
AR VB FEAREE LK 3 K, Tip41 ( GenBank &
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ST AT4G34270) fE R NS 3L B CIE 51 9751 8
5'~GCAACCATCCAAAGTTTAACTGCT-3', K[ 5|4y
FE31 9 5'~AATGTGCAAGCAGGGCTAGTAA-3") , A}
Pt 55 ACS FEPFHNRIT5 9 (IE R 515508 5 -
GCAACCATCCAAAGTTTAACTGCT- 3, )2 [ 5] ¥ J§
512k 5" = AATGTGCAAGCAGGGCTAGTAA - 3') #E 17
qRT-PCR, 43 A7 K51 LrACS 5 [H 76 46 391 Fin g 391K [
HAW R E, AR RBAEB 15.0 pL, 6%
cDNA Fitl 2.0 pL,SYBR Green Master Mix 7.5 pL, 1F
A A 51945 0.1 wL, CHK 5.3 wl, RS
95 C WAL 5 min;95 CAEME 15 5,56 CiB K 15 s,
72 CHEAH 20 s, 3t 40 NMEA, PCR FEFLEH)E, R
FH 27842 ST B bR IR B A ek i
1.3 #HIBSITFHHH

FIIH WPS Office 34 55 56 B i 47 4811, Fl
H GraphPad Prism 9.0.0 F4-Xf B it 1122 7 8 &Pk
O (e KGR |

2 HERFM

2.1 LsACS EEREREEVMEEFESH

i35 LrACS TP EHER BE R 1 473 bp, 4l
490 NEFERR , TN 25 SR IR LeACS B BRI A X 43
TN 54 954.97 , ISR SR pl 8.21 5% FI1L
T L o, Ho ARSI 1, dl it SOPMA 7r4k
TR, LrACS Z R 751 ) — R A5 43.27%
) o BRTE . 13.27% 1) B $T & . 6.53% [ B % fi Il
36.94% W TCMA T (& 1), i SWISS-MODEL 7&

eIl - -

100 150 200 250 300 350 400 450
FHRWEIE Amino acid position

N i 5
) % {} ) v Wi}‘\ 1
Q M}M N WM%@@W
50 300

1 “‘ \
150 200 2 350 400 450
FKRMRALE Amino acid position

—: o WiE a-helix; —: B #7& B-sheet; —: B ffi B-turn; —: &
B Random coil.

B 1 A% LrACS ZH LM
Fig. 1 Secondary structure prediction of LrACS in Lycoris radiata
(L’Hér.) Herb.

28 T HLEAT IR R, B0 LrACS A9 =20 2544, DLSE
B (Malus pumila Mill.) ACS % H (SMTL ID: 1m4n.1)
(LA B, P A BLRE Ry 54.46% , LrACS H 2 4>
FHTRIHE 1 — A 21 B, T TG o0 1) S L A7 i A F
2 ANEFEHRN (L 2) .
2.2 LrACS MRS D Fn S E B F 5 bk 3t
FIFH MEGA 7.0 B0 #4984 5 LrACS 5 H Al AE
P ACS EEAM RGN (B 3), Z5RBIR. A

B2 F& LrACS = &5#Fn
Fig. 2 Tertiary structure prediction of LrACS in Lycoris radiata
(L’Hér.) Herb.

100 — NtACS (ACZ54911.3)
100 LrACS (PP908732)
99 L LaACS (PP908733)
AtACS6 (NP_192867.1)
MPpACS (BFI37566.1)
OsACS (NP_001405557.1)
AtACS2 (NP_171655.1)
AtACS7 (NP_194350.1)
LeACS (P29535.1)
18 AtACS11 (NP_567330.1)
AtACS10 (NP_564804.1)
31 ! PmACS (Q9MBY5.1)
AtACS12 (NP_199982.2)

100 AcACS (OAY71302.1)
17 AtACS1 (NP_191710.1)

L | 100—AtACS9 (NP_190539.1)
100 4100|_—|:AtACSS (NP_201381.1)
AtACS8 (NP_195491.1)

100 AtACS4 (NP_179866.1)

50

LR Genetic distance

O L AR N B TR 5% The values on the branches are the bootstrap
values. Nt: 7K/l Nareissus tazetta subsp. chinensis (M. Roem.) Masam. et
Yanagih.; Lr: f155 Lycoris radiata (1'Hér.) Herb.; La; ZH1%E Lycoris
aurea (L'Hér.) Herb.; At: $RST Arabidopsis thaliana (Linn.) Heynh. ;
Mp: SR Malus pumila Mill.; Os: JKF Oryza sativa Linn.; Le: &
Lycopersicon esculentum Mill. ; Pm ¥ Prunus mume Siebold et Zucc.; Ac:
JXEL Ananas comosus (Linn.) Merr. FEEH 45~ GenBank & 55 Nos.
in the brackets are accession numbers in GenBank.

3 A LrACS 5EHAMEY ACS BEAMRGH LB
Fig. 3 Phylogenetic tree of LrACS in Lycoris radiata ( L’Hér.) Herb.
and ACS proteins in other plants
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LrACS ¢ 5 Z Hb % 1aACS ( GenBank *# 5% 5 W) ACS ML, f155 LrACS 5 ZH1% LaACS 1)

PP908733) R 1E— 2, SR Ji 5 /KAl [ Narcissus tazetta LR Y 9 H A T AR A R, A — Bt ik

subsp. chinensis ( M. Roem.) Masam. et Yanagih.) 98.02% , #EMIX 2 T A pr M Z#2E R & T 4 )E

NtACS ( GenBank & 5t 5 ACZ54911.3) MBI+  HAEIRMEL LR,

AtACS6( GenBank %585 NP_192867.1) RAE—L,72 2.3 LrACS BIIEZH A E i

GRAKI, A A R 7 (B 5) S5 R TR - 25 B pANS80 -
A7 LrACS S5 HABMY) ACS B A EILIR TS GFP MLk 75¢ ' 12 BA7AE T 40 R Jo 35 5 A1 40 g A%

FEXTEE SRR 4, 45 BoR . S I IF R LeACS-GFP Bl 25 1 AU SR (0,26 ' 5 20 it o 28 T i &

LrACS EGFPVSNQSHN KIS 299\ DGHGENGS 7| 2 3 G N IQ A Al Y K K G BRIV ATBA 141
LaACS [EGFPVNNCSAN Kei 249! DGHGE! G 2 G 10 MER DRI V] 141
NtACS RGFEMSNESHN Kbi 240 DGHGE! G D X 1Q MER DRIV ! 141
AtACS6 8VAFATEKKQDL Ke1 EEDGHGE! G 3 J MR MERRH DRIV y 141

MpACS EHTCDEDVARASVARRA > LD v A v 7 A 142

M
% X o e : :
- 7 ] 1S TARLVMPPRV-ISLR

ALE A FivELd

t h 11sk A dghgen s

TT! 9 - 7 W K HaT
TT! 2 . W K Hal
TT! S A g R I
VDERI : 32 G i T
LR: A e 2 Ki5 43 LEBAY SKLLEVE GRS G
Fl Es RLa Rh  t GLd Gi 1  AGlFchmdl 1k TeE IW i vkINVsPG sf C EPGWFRvCFAn Dd TM
LrACS i K VGGSNMNI***:EVRV"NWH}\T: LRLSIERI IVEI: TVMSIsHSIR THTAL * 490
LaACS 2 SSRVGGSNINI---—L VRVQAS S NWEATE AR LSK— 3 FEMMAT LSS TVMSIsHS S THT T * 490
NtACS |5 2SI TGGSDNN. —EmvwwcAT LERLSAUERIY 5 AV SDHES SHSSIVHARL - 490
AtACS6 3T 3 TSQLEEE‘TKPMBE‘TTM FS S KRCHOE Nis s FSDTIi R Fjs DG F Flias SEV Bl - VRAQH - 495
MpACS s SRIYTASL 439
e AL RIk a akkk s 1rls r d sph p spl t

Lr: fi#r Lycoris radiata (L’Hér.) Herb.; La: ZH1%E Lycoris aurea (1’Hér.) Herb.; Nt: 7KAlll Narcissus tazetta subsp. chinensis (M. Roem.) Masam. et
Yanagih.; At: $AF§IF Arabidopsis thaliana (Linn.) Heynh.; Mp: SE5 Malus pumila Mill.

4 A7 LrACS 5HM#EY ACS EAMNEEBF 5L

Fig. 4 Alignment of amino acid sequences between LrACS in Lycoris radiata (L’Hér.) Herb. and ACS proteins in other plants

Cik7 GFP AL BT T BIMALET
Bright field Cytoplasmic matrix Merged field

PANS580-GFP
AtGAPC-mCherry

10 pm

pANS580-LrACS-GFP
AtGAPC-mCherry

10 um 10 um

pAN580-LrACS-GFP
mCherry-HDEL

10 um 10 pm 10 um

GFP: £t Y 1 Green fluorescent protein.

B 5 AFs LrACS RYIE4RAEE £
Fig. 5 Subcellular localization of LrACS in Lycoris radiata (L’Hér.) Herb.
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HRa L2 eEsS, SNEME L BKaf 2.4 LrACS EEEBRMIMNEER T

PN A, #EM TeACS 328 58 7 T 41 fifg Joi ik Awr LrACS FALEE F ARSI N = 1) E’\JTE}%CY&*H
Jir, ik (HPLC) Kl 25 3 WLE 6, 455 BIR . &% LsACS
A B

» 4000 » 4000

2 2

£ 3000 £ 3000}

2 2

< 2000+ l < 2000-

i N
5 1000} M 5 1000} l

X in X

0 1 VY Y A 1 0 L .\ L A 1
0 10 20 30 40 50 0 10 20 30 40 50
IR R]/min - Time of peak RS [A]/min - Time of peak
C D

» 4000 o 4000

2 2

£ 3000F £ 3000+

g g

< 2000k < 2000}

i N

2 1000 A S 1000 A

X =

0 A a L L A AL A A 0 N N L L A AAa A
0 10 20 30 40 50 0 10 20 40 50
RS /min -~ Time of peak H3 IR ] /min Tlme of peak

H TR -2 IR BE-1-FRER G , BEET k7R S—IRT T B 2B W% The white arrow indicates the 1-aminocyclopropane-1-carboxylic acid

absorption peak, and the black arrows indicate the S-adenosylmethionine absorption peaks.

A. 7 LsACS B AW R IVAL Z The reaction system containing LrACS recombinant protein solution; B: 7% BT BRI 1Y )2 W AR % The reaction
system containing the control solution; C: 7% LsACS 41 A A & S- IR 1T il & R 1 fif‘ﬁif@ The reaction system containing LrACS
recombinant protein solution but without S-adenosylmethionine; D B AR Y LeACS 540 5 11 IR 1Y KL 4R 28 The reaction system containing

methanol-denatured LrACS recombinant protein solution.

Bl 6 A7 LrACS EAERMIMREMHBHHEEBIE (HPLC) 4R
Fig. 6 High performance liquid chromatography ( HPLC) detection result of in vitro reaction products of LrACS recombinant protein in
Lycoris radiata (L’Hér.) Herb.

TR IR I N AR 2 R HPLC BE ARG 3 Js2 17

SO—A lO—B
PR -E IR B - 1 - R R (ACC) , HIRY S-J i o Aa .
= 40 = 8

UG (SAM) MR I ACC iz B EaRE
I (B 6-A) 5 25 % BV VLAY B % o HPLC ke 57T B
V) ACC, H SAM B HEINAE, BEWI SAM & E £ 20f EE 4
ALl ACC (I 6-B) ; £ LsACS B4 (1RO A 2 10| 2 5 Bb

. Bb
5 SAM S PR BB 25 S LsACS 4128 T =g R O I O s
FIVA R R AR 22 F  HPLC 455K 46 S S =) ACC Ko P R B L

2141 Tissue ZH41 Tissue

(Kl 6-C,D), FIREERUEW] LrACS H2H K 1 7E R4
HA YT [ —AETE B R [ /NG R S 8 43 51 3R 8 AN R 4 4 0] 22 7 1 3
,\ﬁ/{ﬁﬁ% SAM i?’f'tj‘j ACC E/J{ﬁ VEEO (P<0.05) At 2. 3% ( P<0.01) Different lowercases and uppercases in the
2.5 LrACS H@Zﬂéuﬁg'ﬁiLQHT same bar graph indicate the significant ( P<0.05) and extremely significant

Zr/T’Hﬁﬁ);H %ﬂ [H‘ﬁ);ﬁz( IEJ QE Q/[:{ ':P LrACS E’J%é]_ rﬁ {ﬁa (P<0.01) differences between different tissues respectively.
ertlz_] 7o /D%Eﬂ— LrACS fEFT%ﬂﬁ*nﬂfﬂﬁﬂﬁ%éﬂ R: # Root; B: 25 Bulb; F. f£25 Flowering stem; P . AL Petal; L.
I Leaf.
ZUh A Ik b AEAE R LrACS BYAHRS 35
R , *&ﬁ%‘(f)<0.01 ) ﬁ?*ﬁ\%é$ﬂ/ﬁié, HAR 7 BREH(A)IHE(B) ARALA G LrACS FRIZER

o e RS Fig. 7 Expression status of LrACS in different tissues of Lycoris
EF' LrACS E/‘J *de‘%%ljigﬁ = ( P<0.05 ) =i} THE=: , 1] radiata (L Hér.) Herb. at the flowering stage ( A) and leaf stage (B)
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