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ENRELEZEHHEXER LaCHS =ESIheE S

W, TR, KERY, REAR, KRB, KFE

(1. sl Kog R2FBE, Brss 58 K57 830052; 2. Frim Al Ko 3 BRI B A Ve ) A= W) 75 b o o 52
IR, B e KRSt 830052)

WE: [ B8 ] & REAS B (chalcone synthase, CHS) Z 46 F & &k 09 X428, IR ERE Lavandula angustifolia
LaCHS AR 5 #FHFRMO LR A0 A AW P, ATRERLECPEENNFRARESE, [FEH] AERE EX
2R%° L. angustifolia ‘Levens Deep Purple’ &) 4h#rt 74 AM# L% LaCHS AR, A £413 85 4 #7 LaCHS & & )
WA iAo R b £ A AR B 3% R 2 % PCR(RT-qPCR) 4 #7 LaCHS A B £ % R3¥E ‘4.8’ L. angustifolia
‘¢ Superior White” . ‘A ‘Premium Pink” . ‘A&T %’ ‘Space Blue’ . ‘#HRE 15’ ¢ Xinnongxun
No.l” #v ‘EXLER FEBEFVTHEEAKRTF, FoMALFTEIASEZT LR, BEFREEZXKKIEE Nicotiana
benthamiana %= % & #% F L% (VIGS) ‘R XL LK%’ FREBIE LaCHS ARy Hae., [£R]FHFK1173bp e
LaCHS # B cDNA /53, #Z A B % 390 AR A8, LaCHS B A4 MEILd ok fe LAN KWk, BT
PLNO03173 #R K3 , LaCHS & &5 FF %) Ocimum tenuiflorum. * 7~ Perilla fiutescens 5 ##r#) CHS & @ #1F 4 % 23
if, RT-qPCR 5 A7 % . LaCHS A B AW BMEHFFE, TEZARETPARE, ESANAZRESHUORALEETA
AT, LaCHS AR AR ZEB PR RMBMO AL ZTRG; RAXTMSEZTHERMP LI REG., ETHAEF
¥, ZAREAXZRHWARAETRE, ALFEASSETREWH AL T; LaCHS AR R L THAREIREFER
BRMAAERR—F, EFRIARXBERRZY, LaCHS AR A X Z LA, LEFTEDEREBEE P AELEMLR
(NbF3'H. NbDFR) # &k K-FR ¥ LiFl, BRFZANEZLRATREG, EARRKERE®RAT, LaCHS AR A
RKERETH, BHEEHTESZTLRATEK, [£#] LaCHS AR ERERFEZEME R LA EGHAEER, Brait
HERR. B8 A2435
KR ERIE;, SRR, ARLE; ke, BFE
FESHES: S603.2 NHIFRERE: A NERS: 2095-0756(2025)05-1048-11

Cloning and functional analysis of LaCHS gene related to anthocyanin
biosynthesis in Lavandula angustifolia

LI Pengfei'?, WANG Aifan'?, HUANG Jiahui'?, CHEN Yi’na'?, ZHANG Minghao'?, SU Xiujuan'?

(1. College of Agronomy, Xinjiang Agricultural University, Urumgqi 830052, Xinjiang, China; 2. Lavandula Research
Institute/Xinjiang Key Laboratory of Crop Improvement & Germplasm Enhancement, Xinjiang Agricultural University,
Urumgi 830052, Xinjiang, China)
Abstract: [Objective] Chalcone synthase (CHS) is a key enzyme in the biosynthesis of anthocyanins in plants.
This study aims to investigate the relationship between the LaCHS gene and anthocyanin metabolism in
Lavandula angustifolia and analyze its biological functions, so as to provide insights for clarifying its

mechanism of floral color regulation. [Method] The LaCHS gene was cloned using young leaves of L.

Wk HEH: 2025-05-09; 1&[EIHHH: 2025-09-26
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Al 55 SR BT H (XJEDU2025J043); Al K 2-VE Y2 1 S 4R & R 3E4: (XNCDKY2024003)

e 258 K (ORCID: 0009-0009-1363-9456), M # A 5 7> 7 & F 0F 5% . E-mail: lifeier13993670141@
163.com, WBIEMEH: HFEHE, A, W, NEEREREAHEM . E-mail: smm1980@yeah.net
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angustifolia ‘Levens Deep Purple’ as experimental material. Bioinformatics analysis was employed to study the
physicochemical properties and phylogenetic relationships of the LaCHS protein. The expression levels of the
LaCHS gene in various organs of L. angustifolia cultivars, including ‘Superior White’ ‘Premium Pink’ ‘Space
Blue’ ‘Xinnongxun No.1’ and ‘Levens Deep Purple’, were analyzed using real-time quantitative polymerase
chain reaction (RT-qPCR), and differences in relative anthocyanin content among these cultivars were
quantitatively assessed. The function of the LaCHS gene in ‘ Levens Deep Purple’ was validated through
heterologous overexpression in Nicotiana benthamiana and virus-induced gene silencing (VIGS). [Result] A
1 173 bp cDNA sequence of the LaCHS gene was obtained, encoding 390 amino acids. The secondary structure
of the LaCHS protein was primarily composed of a-helices and random coils, belonging to the PLN03173
superfamily. Phylogenetic analysis revealed that the LaCHS protein had a relatively close genetic relationship
with CHS proteins of species such as holy basil (Ocimum tenuiflorum) and perilla (Perilla frutescens). RT-
gPCR analysis revealed that the LaCHS gene exhibited distinct tissue-specific expression, mainly expressed in
floral organs. Across the different developmental stages of the flower organs of 5 L. angustifolia cultivars, the
expression level of the LaCHS gene was the highest during the full-bloom or withering stage, while the relative
content of anthocyanin reached the peak in the withering stage. Among the vegetative organs, the tissues with
the highest gene expression levels were bracts or stems, while the bracts had the highest relative anthocyanin
content. The expression trend of LaCHS was basically consistent with accumulation dynamics of anthocyanins.
The expression level of the LaCHS gene in N. benthamiana with heterologous overexpression was significantly
upregulated, accompanied by synchronous upregulation of key structural genes (NbF3'H and NbDFR) in the
anthocyanin biosynthesis pathway, along with an increase in relative anthocyanin content. The expression level
of the LaCHS gene in the gene-silenced L. angustifolia strain was significantly reduced, and the relative content
of anthocyanins also decreased simultaneously. [Conclusion] The LaCHS gene has a positive regulatory
effect on the biosynthesis of L. angustifolia anthocyanins, and affects anthocyanin accumulation. [Ch, 8 fig. 2
tab. 35 ref.]

Key words: Lavandula angustifolia; chalcone synthase; gene cloning; functional verification; anthocyanins

FACE Lavandula angustifolia A FIE Rl Lamiaceae Z A4 /NEEA, JE =T Mo rpig s e X, FFH M
HWESEEME, WM 2N TEE . & TR R E 2R ESTE, 2820 KRR
P, E R AL X A 20 tE20 PR G R R AR, IR B ORI B Y A R
KEARE X, g ARNTRT “PEEREZ S RS0, BEREGMEL, HaEEa 1,
RO, A6, HESaRY, BT B SCEE LR TIEE, X AL I8 L . A2
PIFhHEAL 5 S A st i ol R LA B2 X

A R4 1 (chalcone synthase, CHS) J& T-HE %) 5 M 5 B 8 2 5 AU (polyketide synthase, PKS).
MG H &5/ R PKS 40 T TTAINAY, PKS- 1 F1 PKS- 1T #AUAF#E T B9, 1 PKS-T#! (CHS #A8
FR) FES- A TAEY P, CHS 1R A2 AE T R AW 0 SRR i, nl b5 &
BRI E AR, H SR R TEAE R A A P AL TN 5k CoA I 4-75 T CoA AE A /KR . CHS K&
N 5B AR b 2 (R AR S A DG, b = LB ik Y AE 6 . Boasi i B 25 R TG M Lo TR
RO, CHS 7EE N SR 1454 b BEOR ST, R R St icd , AL HLIAO T 55 B AR F 1) Cys164-
His303-Asn336 —BXIRTEPEN A, ffbE A — R G254 5 . AR R YR AR =25
W AERKEED, FEEM BT Rubus chingii Y CHS JERF W G H, 154> ReCHS F N BA 444
Sk, RS R B2 $EE, H ReCHSS Fl ReCHS11 HE R 1261k 5 5 5z v S B i FH 2
SEIEARSCM WA Vitis davidii 1) VACHS2 B[R it 33K W 238 I 7 HBAEE TR R, (Rl EFE 0
A R E R E, CHS2 HEH ML T T CHI. F3Hb. F3'5'H. DFR4 Fll LDOX %5 Rl 5L K i 2%
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SR ENEEBE Vaccinium corymbosum W) VeCHSs K& DRl i 32 05 ] i) 28 488 5 5 A5 - 7 FSE 2R Malus
pumila LT R R, I LSBT A ) & Bas H 3L R () ek,

AT, XA 2 RAE TR Y BTG i n G 27, X5 8w sUL ] o IR ARFSR
AW E R GCRE 1AL T Group 1 MEZR I FEAC R R B A= )& OCHEBESE N LaCHS, FFRZ IR R4 7 4=
PGB . AEWrRERIS . Rl Rk 2w s R DU, B TEf s H e (0 k & 58 &
BURRAEINRE , A 568 A FL AR A L Ao S B4R
1 #rts %

1.1 EY#
A AR R BB SRR MY R 5 B AR BTG T R B ot R, X SESCA RS BARE L. angustifolia
‘Levens Deep Purple” Byt it 473 H veke, LI ‘B ‘Superior White” . “fik”  ‘Premium
Pink” . ‘K=ZW’  ‘Space Blue’” . ‘FKHE 1%’  ‘Xinnongxun No.l” Fl ‘SESCLTRE HAFN
ANEEEE AR IBERXT R BB B 50 6 MR B Wpiaig i (S1, Ml b,
Sefa). P (S2, RSB EE R, IR G Ef), ER A (S3, R,
AT AR g — PR A H A E), EIF (S4, EIENEIF, ek ). BIFH (S5,
TEMSERTE, AHRE ) FIEWUY (S6, EMEM), LIAEFGE MR (S5) W2 - Fi A
(B 1), BEPR smRE IR EERE &, HARAE AL T-80 °C IR VKA - A7 25 H o
ARESEN e CRRAH B BRI EIOH E K R

‘e

/i

S 5

LR

AL ELBIR T 000 pm; 21 AR EEHIT 910 mm.

Al ERFXBERFALFTHREBALP R EREE

Figure 1 Different developmental stages of L. angustifolia floral organs and distinct tissues during the peak flowering stage
1.2 Fik
121 ¥ RNARIL cDNA &% ffiJ{] Total RNA Extractor(Trizol) #2HURF &, $2HL LR E’
ot /. HA SR AR S R AE R E 6 Nk B I AL KAL) (S5) 1925 . R AT A Y A
RNA. A E TR A 41218 RNA WREE . i FHAE T AR TR (1) e A3 PR R MightySeript
Plus %% 1 4% cDNA & i Master Mix (&£ 5£[H 4 DNA) iR 77 & 4L 3 cDNA. &L RNA F1 cDNA 43 5] i A
—80 FlI—20 °C VKA F-AT 5 H -
122 AW 8o R EZREYH A B H .0 (NCBI) M Conserved Domains Search 4%}
LaCHS & & 5F 25 #3847 T Eb X . {8 Expasy ProtParam Tool X {4 Tl LaCHS & 195> F 1 . 55
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AN S B A AL P T . 3 i Plant-mPLoc 84 1 U LaCHS £ 11 19 Y7 48 i 22 57 1% & . fifi ] Expasy
Protscale {4 4> Hr LaCHS £ 1 19 55 s /K P o ] SOPMA % {4 #il I LaCHS £ FH 19 — 2545, FIH
Swiss-Model X EHi LaCHS 25 4 (4 = 24459 . M NCBI 4 %21 Protein Blast 1 F#%15 LaCHS A
B [ PRYER) CHS R4, 8] DNAMAN # gt 5 2 5 Hexs s (fH MEGA 11 #PRH 455 Perilla
Srutescens . 2% ] Ocimum tenuiflorum S5 HANEHEFE Y CHS 8 T 52K H 48 H:: (neighbor-joining) 14
HRG KB W (bootstrap), {HBEE K 1000, HAZSEEGN, HAH evolview 1EH .

123 LaCHS & A ue#pmt TSR EOE H STWEOME SROC2TRE BT
PERE LB SRV T8 AR LaCHS NS H P8, Wit LaCHS BN R 75100 (R 1), L 3
LRSS Ml cDNA g PEHEAT PCR 973, K IS 3 iY v Beie #23)] pEASY®-T5 #ifk -, i@ #usk
P &L T W) AL K 1545 8 Escherichia coli DHS50, #Z:H V% PCR W), P FHPEERRE A TAY T8 (-
1) WA A BR2S vl A T 5347 -

x1 KHARETANSIY

Table 1 Primers used in this study

ElE/E2S ERRIGIFII—3) SIS
LaCHS-F ATGGTGACCGTTGAGGAGATCC
FEAIy 1%
LaCHS-R TTAATTAATCGCCACGCTGTGCAG
RT-LaCHS-F AACACCACAACCCCCACTTT S
0 AE L
RT-LaCHS-R TGCGGAAGTAGTAGTCGGGA
Actin-F TGTGGATTGCCAAGGCAGAGT e
HARFENS
Actin-R AATGAGCAGGCAGCAACAGCA
pCAMBIA3301-LaCHS-MF atgaccatgattacgaattct ATGGTGACCGTTGAGGAGATC . o
B FRH A
pCAMBIA3301-LaCHS-MR aggtcgactctagaggatccTTAATTAATCGCCACGCTGTGCA
pTRV2-LaCHS-MF TGAGTAAGGTTACCGAATTCATGGTGACCGTTGAGGAGATC N
VIGSH AR
pTRV2-LaCHS-MR GTGAGCTCGGTACCGGATCCCACCACCACGATGTCTTGC
Nb-Actin-F AGTCCTCTTCCAGCCATCCA .
AR NS
Nb-Actin-R TAGGAGCCAAAGCCGTGATT
Nb-RT-LaCHS-F ATGGTGACCGTTGAGGAGATCC
H WK LaCHS
Nb-RT-LaCHS-R TTGATGCTCGCTGTTGGTGATG
Nb-RT-NbF3'H-F TAAGGCTTCATCCATCCACC N
NN NDFYH
Nb-RT-NbF3'H-R CAAAGTCATTTCCTCGCACA
Nb-RT-NbDFR-F TTGTTGGTCCATTCCTCACG N
TSR NBDFR
Nb-RT-NbDFR-R CCACGGGCAAGTCCTTATCG

1.2.4 LaCHS A4 7Rk DIRRIFEREIESE 6 R E G MBIt (S5) 25 Aint At
F 19 cDNA H M8, Tt LaCHS 5 A /Y 52 B 2% 0% & 1t PCR(RT-qPCR) 5| ¥ (3% 1). % I/ Sangon
Biotech ) SG Excel Fast SYBR Mixture i ] £ 16 B 45 # 47 RT-qPCR 34, ffi H] 7500 FAST % )t & i
PCR {¥ (Applied Biosystems) 5¢ .. 455 LIBEA K Actin HINS RN, R 2% 38 LaCHS A%
i%ijji[lsfl‘)]o

125 dFFmasaeEae DARRSFEAKREANE 6 L E B LRI (S5) 25, AintFint i
JERE, BEEEME 3 N EYEEE L S IFRE 0.3 g BERETIE R A TP, FHEEEAInL EEFR
B (R BON 1% 3R -H B R 19 10 mL .08, 4 C#E 12~14 h, 4000 r-min"' &0
10 min, F FH B bR AL 20 5000 F b3 W AE 530 1 657 nm AL i W 56 BE D(530). D(657), RS =
[D(530)—0.25xD(657))/ Wy T AR S LT R IARXT & i, Horh wy o Ae i o i,

1.2.6 A4t &k B E B F AR RGN IE# /Y pEASY®-T5-LaCHS BHM: 32 b KB 35 4 TR
M BRL, 4T EcoR T il BamH 1 WEEVIZANEAL, [N LaCHS 2 R B o LA LaCHS ZE R RIS R B A5
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M, pCAMBIA3301-LaCHS F/R RSeS| ¥ 5 1) #E47 PCR P14, ¥ 4lifbJ5 1) LaCHS F& [ 8 41 3]
EcoR 1 Fl BamH 1 216 )5 19 pCAMBIA3301 i ik 204k I, i $B ik 7 AL R AT 1 Agrobacterium
tumefaciens GV3101 JEZ 5400, 315 pCAMBIA3301-LaCHS ik 8K . R ARAT B A 19 8554 1k vk
EEARAR [ R

127 AERFBEAHEREREZ AL D LR LaCHS 5 B R BB, pTRV2-LaCHS
F/R 4S54 (% 1) 347 PCR 788, B4tk 5 1Y LaCHS 3£ K & 40 %) EcoR 1 Fl BamH 1 141k
pTRV2 #fk I+, 315 pTRV2-LaCHS R UTER AR o R FH A0 B AL A HT T B2 S 4l i GV3101. LA
PEASY®-T5-LaCHS # AR 155 A A 2 J5 PRI 0 38R 28044, AUk e AL AR AP B, Ot ) o Ak Wi 0 45 T 14
D(600) & 1.3~1.5, Wi pTRV1 B B> 35 pTRV2 HA TR E SR IIARRIL A 1:11RE, REG
BT EREOCA FHE 4~5 h DEFLFERIGRI T AN TR ERSR 5~7 HA K0 H 24w
Oy ETCLLTRER TEACK AR B 4~6 F BRI A 3 TS . AR RO SR 24 h, A TE] WY
K 3de VATEST 15 dJEH &K H I BCEEFEER T RNA KRG SR cDNA R, 88 Actin NS LR 17
RT-qPCR 43 #r22,

12.8 HFEHH  HLERIERIB T LA SR LSS B A R F HH AU A AN [R5 SR8 B i iRl
IKEERXT R, SR I F 0k M A D TR G LA BT AR 8 (WT) R IR, SR 2728 338 LaCHS e A %
FER R IR ZM S BRI ITE L 1.2.5. BRI Excel 2021 Zb3E, fifi ] SPSS 26.0 #E47 HLIH
W FMHr, i GraphPad Prism 10.1.2 730 #1/ER .

2 HERG0
2.1 LaCHS EEH=EE

DL SESCARET M cDNA RN, 4
5519 LaCHS-R/F #£ 17 PCR Y34, K% 1 KZ KT
1 000 bp K/N 2545, 5 Bbr S KA (K] 2).
H Wl 2 £k PCR 7~ ) % 42 3] pEASY"-T5 84K I,
XoF BH P B S B TR R A T I AT . B B B R
1173 bp, %t 390 M2 EERR, 44N LaCHS 5K .
22 LaCHS EHZME . EBAUEREER L=

25 25 ¥ o 4 # M. Marker 2000 1. LaCHS 3/ .
LaCHS % [ 44 CHS_like X3 A & PLN03173 B2 %RE LqCHS LW %l
I fabH 25 3 MESFEEME, B T8 /RESTHER K Figure 2 Cloning of the LaCHS gene in L. angustifolia

(K1 3A). LaCHS 13 F20N CiggeHs013N51105635 10,
AAXS 73T h 42.46 kDa, FRIGSFHL AN 6.09, JRITRECH 90.51, Al RECH 39.27, B THREEA.
LaCHS # 11 B3R K38 800 —-0.058, e KB /K 4B (—2.489) A T AREES 118 (i &AL, d5 KoR/K 7
(2.422) i TRRBESS 341 2408, J& T KMEE M (8 3B). XF LaCHS & M 1 &5/ 173l . &3t
ZECAETE o8 0E . B-ITE . TEMPEERI TR I 4 Fhests, Foh L o-S85ERICHN G il 5 ek, 4y
W5 40.519% 1 44.10%, 1 SEAHEE (5 15.38%(F 3C). LAKHE Oryza sativa T3 (B35 . 4yjy.1.A) M
B, %t LaCHS £ A = HEEMHEA TR, BRI MM 5 RN 92.00%, JF5]—F1EH 83.80%. %
g5 TR ES R TN 45 R — 2 (8] 3D).
2.3 LaCHS EAFJIEIREMEEEMRGEH LD

BIEFRZ 75 X4 HT K B . AR LaCHS 25 P H A M7 (1) SCA AL = IB6 AR (Cys-His-Asn) DL &)
FEFSE () CHS ##1F ¥ 451 (WGVLFGPGLT). LaCHS HH 5 X2 #). LM F Agastache rugosa. T#
I Coleus scutellarioides [¥) CHS & FAHIMEE T 93%(K 4). RGEHM Hrai REM . LaCHS EHH 5%
B (BF5: QQG64129.1) R REGE, #BJE T Group 1 B[ (K 5), 1%J4H CHS & FI7EMYIK
A AL TN ZlE CoA Fl 4-F5 K21k CoA A A /RN it EZAEA, [FANER CHS AT F—n 3%,



5 42 B 5 ) R RAT: FEACHAETT R A AN LaCHS (55 IRES T 1053
A ﬁ%ﬁ%?ﬁu . | . wo :?o . . a0 a0 590
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Figure 3 Prediction of structural domains (A), hydrophilic/hydrophobic properties (B), secondary structure (C), and tertiary structure (D) of L.

angustifolia LaCHS protein
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A FR Cys-His-Asn =IBEHET L @ FR T SRR EE Phe215 H1 Phe265. J7HE P Jy CHSI & B AR 52454 )7 41 (WGVLFGPGLT),
T RIZENT Bt CoA G5EALE . 28 Ocimum tenuiflorum; 875 Perilla frutescens; 37 Agastache rugasa; TF75 Coleus
scutellarioides; — 41 Salvia splendens; | %&7F Pogostemon cablin; 77V Salvia hispanica; WK Sesamum indicum; 8515 Ui
Bacopa monnieri; ¥AXE Lavandula angustifolia .

B 4 FAR¥ LaCHS %95 bty CHS 2B 57 b st 547

Figure 4 Comparative of amino acid sequence alignment between L. angustifolia CHS (LaCHS) and chalcone synthases from other species
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Group 1

Ot. 2£B'#) Ocimum tenuiflorum QQG64129.1;

Pf. 875 Perilla frutescens 004111.1;

Ar. FE# Agastache rugosa AFL72079.1;

Cs. L} Coleus scutellarioides ABP57071.1;

Ss. —HZL Salvia splendens XP_042050634.1;

Pc. ] %E# Pogostemon cablin AJO53275.1;

Sh. #F IV Salvia hispanica XP_047948346.1;

Si. Z K Sesamum indicum XP_011091402.1;

Bm. 55 Wi Bacopa monnieri UQE85537.1;

Pha. W4 >% Phalaenopsis hybrid cultivar AAV70116.1;
Ip. [AM2Z24 Ipomoea purpurea AAB02620.1;

Ppa. /NILTi#E Physcomitrium patens ABB84527.1;
Pr. Z2IAFIFS Pinus radiata AAB80804.1;

Zm. £°K Zea mays NP_001149508.1;

Ns. ALY Nicotiana sylvestris CAAT4847.1,

Groo® b

B 5 EZR¥E LaCHS % & & Gt et 547
Figure 5 Phylogenetic tree analysis of chalcone synthase (LaCHS) protein in L. angustifolia

VLB R LaCHS 2R A 76 AR Wb ad f ih A R R SF
2.4 LaCHS EREMFEEX S

FIFH RT-qPCR 43 Mr S A B LaCHS SERAEARTR D . FE38 B AN & B A B8 TF 8 (S5) RIRE IR e
BIFRIAKT . G5REW: LaCHS LR AR RN SR . RS SRS B RIBAA RS, BRIt
1 (S5) MYk /K- 0 2 R TR A 1 (S1); ShFhiE], FEEFREE T, 25, BRI 1 FRBK 516
WEAERFEER (P<0.05), AW BMALHRTYE . LaCHS R X R85 6 H F X5 R 5
AAE KR B BRI, o LaCHS SER M RBKEAE R Ok Wik 15 BJF
W1 (S5) bR (B 6A), 78 RZSHE™ M SESCLLTRET MUY (S6) kB e, 1M 5 A IIES R
AEXT B B T O (S6) A BIWEE (] 6B); FERSHTIA (S5 AFEFRSE T, B HkE 1S
CRAW TERM Y LaCHS AR ik S fem, T PEFA7 ESCLIRE RPN RLEE
5, 05 A SRR AR TT Z AR & A T R s, LR RIZE (K 6B). BR UL Sb, RS A
i LaCHS FEH I FRIBEAKT- 56T 2R 2R S Z1EM ¢ (P<0.01, % 2).

[oe}

15.0
g 10.0¢
5.0t

1.5
1.0+
0.5F

’ e Rk CORTW CWRE L4 ‘ eE Rk R W e
157 RE 157 RE
Hi st
= ARG = O] = RO = I = BT = Y = 5B = = iy
kRN RIIZROR RN N 25 5 2 (P<<0.05). ZEREI L (P<<0.001); AN[A/INE FREF IR MR A S4~S63] 2 i i 2 (P<<0.05).

B6 TR¥N LaCHS AR Z RIS Al h AT & Z 547

Figure 6 Spatiotemporal expression of the LaCHS gene and relative anthocyanin content analysis in L. angustifolia
2.5 LaCHS EFEHINEERIE
2.5.1 LaCHS A& W £ A IR 09 F A oA FIHTARFT BT T 0 it B85 A A TR R AR 15 22 BRBT AT
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Table 2 Correlation of LaCHS expression dynamics and anthocyanin accumulation patterns in L. angustifolia
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Figure 7 Gene relative expression levels and relative anthocyanin accumulation in transgenic tobacco overexpression lines
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