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2. VRV TR LA ) 2R R S A, BEFH 550025 )

B . NRFE RN AE(CHS) 78 2R HS ( Rhododendron delavayi) 16T W BYVE R | 20 5% LA T 2R FE
BT RL, TR T RACHS2 % IX 4, FX H AL 2133515 O AR SME AL 16 P R AR N DI BB HEAT T dir . &5
FW . (1) RACHS2 BRI FES) (CDS) 4x KM 1 170 bp, 4% 389 N IEMR , 5 HALA Y CHS 1T h—2&, B
CHS LAY RSFIEF . (2) ZEH R IE M Bon , RACHS2 78462 v 6 38 e 35, 76 e 285 v 26 38 B A%, Wil T 46 308
FRAGHEDE LA e B bR, (3) BTG AT 7R , RACHS2 B A8 43 JIE AL TR IRl A 15 X 7 o i
WG A AR U B R AR LSRN A RE A S AR A AR O B R AR, (4) BRI w4 R
AR H AN R RACHS2 W] IR Z AN I 0d 58728 1R 10 5 T IR Ae 5 Z A7 0 A 8, IZWFSEIESE
RACHS2 HATHA CHS #54%, 1l 2 568 ZH G, 845 i — 2 BT % 5k Y AR D) RE2E e T 56,
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Cloning and expression analysis of chalcone synthase
gene from Rhododendron delavayi

HU Rongmei', SHU Hefeng', ZHU Ling', ZHANG Ximin', GONG Jiyi'?, SUN Wei'*"

(1. School of Life Sciences/Key Laboratory of Plant Physiology and Development Regulation, Guizhou Normal University ,
Guiyang 550025, China; 2. Key Laboratory of State Forestry Administration on Biodiversity Conservation
in Karst Mountain Area of Southwest of China, Guiyang 550025, China )

Abstract; To elucidate the role of chalcone synthase (CHS) in flower color formation of Rhododendron delavayi, the
full-length coding region of RACHS2 was cloned from R. delavayi, and its expression profile, catalytic activity in vitro
and biological function in vivo were analyzed. The results were as follows: (1) The full-length coding sequence (CDS)
of RACHS2 was 1 170 bp, encoding 389 amino acids. Phylogenetic analysis showed that RACHS2 was grouped into the
same clade with CHS from other plants and had typical conserved motifs of CHS. (2) Gene expression analysis showed
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CEEEE PR B, NGRS EESY, (E-mail) sunwei889@163.com,
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that the expression of RACHS2 was the highest in scapes and the lowest in stamens, and its expression increased

gradually as flowering progressed. (3) Enzymatic assays confirmed that RACHS2 catalyzed the synthesis of naringenin

chalcone from malonyl-CoA and p-coumaroyl-CoA, as well as catalyzed the synthesis of pinocembrin chalcone from

malonyl-CoA and cinnamoyl-CoA. (4) Complementation experiments in Arabidopsis thaliana 1t4 mutant demonstrated

that RICHS?2 successfully restored anthocyanin biosynthesis in cotyledons and hypocotyls of A. thaliana tt4 mutant. These

results show that RACHS2 exhibits typical CHS activity and participates in the biosynthesis of anthocyanin, which lays a

foundation for further clarifying the specific function of this gene.

Key words; anthocyanin, Rhododendron delavayi, chalcone synthase, enzyme assay, genetic transformation

Th LAY JE 5 A AL RS b T, AR AR A
T, 46 BDR B A1 | 48 P g T AR | BT S E , R 4L
o 0 B E A, 2 BN A HA RS R ARA
el By T A ) DT IR 2 — (BT407E,2006) o S 24T
S PRI A 21 6 Tl 717 5L A A Ry 1) WL B A (L, SR
AAEY I A5 AT —E My ., 2P E
2y LA Il 8, T AL R LAAE A2, AR T B
R AGAPEZFIE (RIS, 2023) , KT
FHAE P DA B UL E S 25 I ) 2 Y)
BT, C RS B — W BT AN A, AT B R K i
SR 7 A AR R W), A0S PR s D) R B A 22 A AR
RS TR 105 VAT 18 5255 e Ty e e e K% /N A
445, LA RAE R G 3 59 ( Hyun et al., 2019) 3§
SR MY HL ( Surangi Dharmawansa et al., 2020;
Nakano et al., 2020; Li et al., 2021; Liu et al.,
2021),

/K Wi A T ( chalcone synthase, CHS) J& T
Type Il 2R P & B ( Type I polyketide synthase,
Type Il PKS) ( Huang et al., 2024) , 7£ K53 W+
AR DL 2 ) RO AR, B A 2 4
SRR ANE T, BEMEYAFHSD 5N
[ & & B Bt 19 32 38 15 X AFE 7F 22 5 (Ferrer et al.,
1999) . CHS AN L4l A A1 G BE4T 1 A Y
I, A A A iU Bz 3R A R IR B S il 2 3R A 2K B
PR — F I i 0 4 AL AR T B 2 2R A R
CHS 1E MW AETE 22 17 & i % LI i 26 — 1> 5C
BEME(Wu et al., 2020) ,7EAET &R H AW & &1
R SR B B O AR 2 SR A ) rh ) H
AT TAESE . X e mAE s Bos, HAEA 1
A~ CHS HEH I Haz B K 58 78 B 5 304 fa ir
WA R H A (Sommer & Saedler, 1986) , 541
FOAHIE S o il H S A 1A CHS B i
G5 J5 0L FE S A B 5 P A 8 Sl B A T

55 TR Rl 2 (73 Sy 25, ) I A8 R AR 14 9
A% A4 M B BCAE (Chang et al., 1988; Buer &
Djordjevic, 2009) , 1EREAFHY 8 4> CHS JE
HA CHS-A Ml CHS-J TEALH A h Rk JFH X 2
ANIERAEEE R R A AL h i RiR T,
[, #i CHS-A W3R8 I8 S BUE A 4 A B A&
W (Koes et al., 1989; Koseki et al., 2005)
SRRV M oK CHS R FRIKE,
E T LR B I T ALK, B R R e R A 5] 12
h, e Z AR 3 3 B K IEM R F (Pollak et al.,
1995) , XFKAEFE T2 ML AL WBFFE £, 2 Fhkl
Yty CHS 4RIk 75 O LRI A FIP ZIE4HT Al A
A A R R A R, H AR AT ) A A 1 2R A
i (XI3H4E 2021 ; Tang et al., 2023), % I,
CHS TERE A K & B R T8 il ad 72 o 25 % 1%
TAAEAREN, BHET, CTAEY CHS M5
CE Rz AR E XS & (LAY CHS BE X iF 5%
SR A B, H CHS kB S5 IR A6 (T8 Bl
HILA Y I v oK DL B HiR3E . HIL, T RACHS2 3
PRI BIF 908 S 5 2B B AL €01 CATL i i BT 29 2 0
R,

AHIE ST LA S 2 kL BY S b B}, FERE TR B RACHS2
A it )7 50, R AR WA B 22 3 SR 5Ok
FEf PCRMARAIME 5 A8 0 AN 00 /e I 3t 1% 5% 10 55
i, % RACHS2 &5 S5EF X T AEY & Mk fT
WIZE AT, SR T a0 F Rl 8. (1) 383 RACHS2 &
1R AP T 43 A1 B L 5 Ay A Type T 2R
G 2 5] 1 2F 4k 5 R, 0 B RAICHS2 J2& & B A
CHS B TETRE ; (2) 73 8T RACHS2 1 B AL S A
[ 20 SRS [R) I A B 10 1% 2R 35 55 00, 48 90 i 5 TR
(I 23 ek Fp bk S LS5 AE AT 2 B 5E R 5 (3)
3 3 AR 4/l A U 5 4L R S % A R RS S 55 IE B
RACHS2 &5 H A CHS {1, Y h BB/ S 516
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HRHAMEYG M, AT RS 5 B — 2 Ui
SN AW e e S 50T RS B R
Ir T AL BEE T A

1 MHEF*

1.1 X3 w4 #4

JEAC I S 2L B A6 R H A BUAL RS E KRS
Bl 52 86 A M5 A FT B GV3101, K i ¥ 5 IM109 |
BL21( DE3) Bz 23 H 1 ifg M 1o A= Bl H A TR A
A BHE LB AR BUALL RS IT (wild type, WT) (14 5
AFPRALL RS I B AR pBI121 A JE % 34K pET-
32a(+) A SEE B 42 it o ML 2> R Il 3 R AR

AR (A 50) A RA A A2l g B db st &R
KEPHATIRA A 516 85 DNA I i 2
& T i A= ) TR A PR A 58

1.2 RACHS2 KM RES £ BZE D

VR EL 2R BS BEAE A AE O | SR IBURTR AT & 2 30 2
SR RNA JF3060 5 545 L cDNA 55 T 15 28k % %
B VO R e S 1Y) (R 1) , 22 PCR
P GERI)T BN RAICHS2 WRTTRRIT A,

F| H Expasy-ProtParam T. H. ( http://web.
expasy.org/ protparam/ ) 73 AT RACHS2 A9 B4k 1 It
FIH MEGA 11 #4 2 3 k4%, F| H] MEME ( http://
meme-suite.org/index. html ) 1 TBtools &% 4 i 47 Kt
Feor b 5T Ak

®1 WHRETASIMFET

Tablel

Primer sequences used in this study

L/ EA S ik FIFH(5'—3")
Primer name Purpose Primer sequence (5'—3")
RACHS2-F FE P T TCTAGAGATTATGGTCACCGTCG
RACHS2-R Gene cloning AAACGACGCTAATGGGTGTAGC

RACHS2-pET32a( +) -F
RACHS2-pET32a(+) -R

RACHS2-pBI121-F AR

Vector construction

RdACHS2-pBI121-R
RACHS2-qRT-F
RdCHS2-qRT-R

AtCHS-qRT-F Tk BT

AiCHS-qRT-R

Expression analysis

CGGGATCCATGGTCACCGTCGAGGAT
CCCAAGCTTTCAAGTGCACAAACTGTG

GCTCTAGAATGGTCACCGTCGAGGAT

GCGGATCC TCAAGTGCACAAACTGTG

CGGGATCCCACGTACCCGGATTTCTACTT
CGCTTCTTGATCATGGATTTGTC
GGCAAAGAAGCGGCAGTGAAG

ACGGAAGGACGGAGACCAAGAG

. BEYIN S [ BamH I( GGATCC) ; Hind I ( AAGCTT) ; Xba 1 (TCTAGA) ],
Note: Restriction sites [ BamH 1 (GGATCC) ; Hind Il ( AAGCTT) ; Xba 1 (TCTAGA) ].

1.3 RACHS2 BEREREEH

PRI S 2B FE B AN 7] 21 21 K AN [R] I 46 s 3 1Y
RNA, i0i%% 55 5 ¢DNA, ¥it qRT-PCR 511, N2
FERd H RdActin, qRT-PCR ¥ A FU1F .95 C
60 $;95 °C 55,60 C 60 s, 340 MEER B FES
WE3IANEYFEL, 2 275 RICHS2 1Y
Tk,
1.4 RACHS2 [FAZRIEHAEHE

P e REAR B H B JE R 5 51 3% 3 21248 BamH 1
1 Hind W EEYIE pET-32a( +) #M b 0 1E 6 1)
kLA 44 K pET-32a( +) -RACHS2 , 3T 551k & BL21
(DE3) &3z 24 it ,

1.5 RACHS2 Al EHEARNH &

TE 15 °C 3} #7225 F 7, X BL21-pET-32a
(+)-RACHS2 #4715 F WA K IPTG ¥R FBE 3
I (] A6 BE 1 B M 24 .36 .48 .60 .72 h, IPTG ¢ & #6
BEE50.1.0.2.0.4.0.7.1.0 mmol - L', &
UG BT R AN, 0 IR B T WO T SDS-
PAGE HLyK K,

e PR RAEE S R IR F T EAE AR E
28, FHAS [R] ¥ 5 7 IR mae 18 47 0 58 e 4 A4 7 e
(VR R, 250 FF B 38 W T SDS-PAGE Hi ik
R it o A AR R A5 11, 38 % i 1 U 0 4% 10 T
H A0 2 1 00 47 1 0, WAC 4 4l 8 R ik R A v 1 R
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W AT AR 3% B 5 Wk 4, BE J5 #E4T SDS-PAGE &
B Rz
1.6 KHMNERIEETE

PR HINBEE K6 2 B Sanmugavelan 55 (2018) f)
T A ARG e, B 2N AR R BA R 200 L, 2
5 pH 7.2 B9 50 mmol - L' HEHRA ,1 mg - mL
JEEW) (TN B E A A G BEATEE A 0 DR A I 4
A) 1 RACHS2 HE A H, UL BL21-pET-32a( +) =5
MR 11 o 0 BE A i 2R Ar OR T FRS i 2R A R T
A 3% < 43 31 A 304,342 nm
1.7 RACHS2 E#%RiEZHEHWE

FIH A CaMV35S Ji 8l 71 NPTIL () pBI121
Fa LA RS IT AT AR, B P 38 15 2 19 RACHS2 , 3%
EZE 2 Xba 1 Al BamH 1 BEYIR) pBL121 84K 1,
¥ IE A B R 44 0 pBT121-RACHS2 , IF 5tk =A%
FFTA
1.8 I 14 RTEHEERL

W 2 AR nd K 3% 2 EAC T, I E AL TR k47 35
TRieAl AR T, M, A T B RS 0d P+
B 7 d, 4 H RNA, 5% 5% 8 ¢DNA, LA B-Actin 4
WS 1T qRT-PCR, 18 [ 2% A F ik &,
Z: [ Shin 55 (2007) BN EAFT R T T,
1.9 #HIBESIT O

JRA SEE AT 3 AW E A BOF YA,
FIH Excel #E475088 4211, FI FH SPSS version 19.0
B Tukey ¥ #F 17 % 4 43 #r, F) H GraphPad Prism
8.0.1 x4,

2 ERE AT

2.1 RACHS2 K254 1

DL h 2T S A6 cDNA B, B3 v e 3R A5
T 2RE B AT SR R A Bl PR RACHS2 | 3% 35 R T i 1)
BEHE (open reading frame , ORF) 2144 1 170 bp, 7]
Phgfih 389 A~ LR , T HC 4 B4 1 4 2 B 11 43
%%2@% 426 kD‘d, ﬁ%ﬁy‘jc1898H3037N5030564SZO ’
H g Z R & m i, b AR 10.8%, iR %
HLS 2o 5.72, B TR MEEMEA .

¥ RACHS2 5 AR ZEALAY Type I 2 B 7
P A B, 25 SR 2 B, RACHS2 5 H: fth 4l 9 /1)
CHS R —e, AT 5 %76 5 15 (MsCHS) 1 5E %%
KR FGT, £ W RICHS2 R AT g8 T CHS 28K
R A, FT o s R BoR, B Motif 6 Motif 8

Motif 10 &b, HA4 3 7 72 AR R A Type M R4
it 114 25 v ) B BE DR SF A P Motif 1-Motif
4 JEBA PG LRSF IE Y, v BEFE DL AE Type T RER A
fitg (D RE h R AEEZEH(E 1),

# RACHS2 5T Wik Yifig iy CHS #1727
Fext, S5 5R A 2 frzs , RACHS2 B CHS k£
B AT 1 PR 57 B L TR 5 45 A0 1, A 95 i Ak 17 A5 5%
FL(HEHE) e CHS bR MR R (56
HE) , LR 5345 &R YT 2 58 i 4k 1 4800 5%
E(BOA=ME)%,

2.2 RACHS2 BEARIEEN

RACHS2 3R F k& o #1 s, HAE AR 4148
T IR TEAE R P 2GR B B FE MRS R
FR AR, 7F D2 IF AL A P, RACHS2 3
ik i Rl B s (K 3) .

2.3 RACHS2 BE# R iEHEHE

P PEILAY RACHS2 5 pET-32a( +) #E17 2,
Z W PCR BFYIIIE AR 259 (K 4) R W,
JE % F IR AK pET-32a( +) -RACHS2 FHH AT
24 AAMEAEANFSSHEERN

¥ BL21-pET-32a( +)-RdCHS2 & F 15 °C %A%
T, TR B[ 5 RE PTG W ¥ T #4753 %
ik, EER A S s, RAICHS2 B4 25 (I 1E 48 h 1)
Feik ik B e K, I HLG S Rl 2 I ) 2E K 36k
NN 7EAS R IPTG %5 F , RACHS2 H 4]
EHREEB T8, % L, # 2 RICHS2 B 4H
EARERSRIRZMAFW T RE N 15 C,IPTG
WEN 0.1 mmol - L, 55 3RIKIHH] R 48 h,

Fi¢ iR 5 % BL21-pET-32a ( +) -RACHS?2 i
TR T 1G5, WA BT 8 75 i i J5 4k 15 1
TH W, PR IR 25 1 HEAT VR B, 3B AT 5 vk 4, 45
WK 6 Fr7R, B ) kA5 vk BE 5 4l B 8 4 04 T i 1
HEAEMA,

¥ RACHS2 mI A 48 1 5 AR W17
it 3% J g, 45 W& 7 ffs, RACHS2 Al LN —
BRATE A AN & GRS EE A S A A e AR
iR, BT ALY B G A R R BRI A A
Az A JE R AR, UE B RACHS2 B AT A5 /R Bl &
it A DI R
25 RACHS2 EMRIEBEHES 14 REMED
#

B RAICHS2 5 pBI121 HH1TiEH:, &
B PCR \BEVISE 2 /007, 25 5% (& 8) &M,
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RdCHS? - EEDE- — -G G Motif 8
MsCHS  — i - - - s -
—E GhCHs  — 0 G- -t @ iotif 4
PncHs — D& S = v = 4 - G Motif9
CHS —<—: Eachs —INEEDG- N ST . g Motif 2
1 rhcus  —HEEERE- - G GRS @ Mot 1
IgCHS  — - —S G G- Motif 7
| b AwcHs —IEEG- — - ——
[ Vi - .. - — - [ee———-1_ Ll
ZmCHS —AT—.- B____a SN - e e—l Motif 10
— == OscHS  — - . G S e . 00
Ny ane PP —— e B ic s
RpBAS -I-EEEDEG- - - - - - E——
AmQNs  —EEERE- - - e - - Py )
—:RgA(,S - ome P —"— eossssssssns S PLN03170 superfamily
Giops  — D - et d—— fam——— s RN sy
pssTs  — - — -G G e 4 @ PLN03172 superfamily
MdBISI - - - s - N @ r1N03169 superfamily
= Haigps ~ — G- S eem P
RpALS  — N GEEEDER- - e [ ———————]
Non-CHS 4;005 - omme —amS G e - OEsese———
i . .. —n- . . ——
Type I PKS ::gi — - — - e o - ey
wipks1  —-E.- - - - F
RdORs -EEDE- —- D T S
[ APKSA  — - - e —
APKSB  — D GEEDE- —— ——
oy T | T y ; ; I 0 T3
0 50 100 150 200 250 300 350 400 450

B 1 RACHS2 EF 77
Fig. 1 Motif analysis of RACHS2

RACHS2 S RAAQRARGPAN v 75
FhCHS K T 75
VVvCHS v i<
AtCHS v 80
Consensus aigta p n q ypd yfr tnse lkekf rmc ks i kr

RACHS2 155
FhCHS 155
VvCHS 155
AtCHS 160
Consensus lkenp pklgkeaa aikewggpkskith vfcttsgvdipgadyqltillgl psvk

RACHS2 BIPVPEV . K 234
FhCHS BIATEGT . IR 234
VvCHS BIPDTKTI . 4R 234
AtCHS J BJPDTS VGIYK 240
Consensusilmmyqqgtfaggtvlr| akdlaenn g rvlvvcseitavtfrgps i e

RACHS2 314
FhCHS 314
VvCHS 314
AtCHS 320
Consensusp fe vsaaqtilpds gaidghlrevglt llkdvpg iskni k 1 eaf p gi d ns fwiahpggpaildqgve

RACHS2 SILK|g 3 389
FhCHS %G% TGEGLEW;{SVLFGFGPGL(I‘VETVVLHS - I 389
VvCHS G TGEGLEW!SVLE‘GFGPGU‘I‘VETVVLHS SAPPAH 393
AtCHS G| BATRHVLSEYJNMSSACVLFILBEMR W TGEGLEWGVLFGFGPGL{T VETVV LH S |1z P, 395
Consensus k 1k ek atrhvlseycnmssacvlfil emr ks tgeglewf»gvlfgfgpgl%tvetvvlhs

(A NE DX P T A A R 25 (ARE X BRI D8 CHS IR S M (W A 5 4 (A RE X CHIS oy BE AR ST 3 BB (4 = A E
Xk 7 Y R R S 5 T LA I A 455 T B AR CHS BMUEN A HR S MR 8

Yellow boxed regions indicate conserved catalytic residues; purple boxed regions indicate residues that determine the substrate specificity of
CHS; green boxed regions indicate highly conserved domains of CHS; the residues indicated above the black triangles are important residues for

binding to coumaroyl-CoA and specific residues for the CHS cyclization reaction.

[ 2 RACHS2 BI% FF 5l Lb Xt
Fig. 2 Multiple sequence alignment of RACHS2
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150

100

FHXS IR
Relative expression
MRS ik
Relative expression

50

B EFE EE & wE R o A B KRE FDF BT
Petal Torus Scape Pistii Stamen Root  Leaf Small bud Middle bud Bigbud Slightly open Full open

A. RNRIHLH RICHS2 Fikir; B. RREINAEZH RICHS2 Feiktt, ARIFHFERZER B F (P<0.05),
A. RACHS2 expression in different tissues; B. RICHS2 expression in flowers at different stages. Different letters indicate significant differences

(P<0.05).

B 3 RACHS2 RiZEHH
Fig. 3 Expression analysis of RACHS2

2 000 bp 2 000 bp
1 000 bp \ ﬁ ‘ ’ 1000 bp
750 bp 750 bp

500 bp
250 bp

500 bp
250 bp

I EHER N B R B, M. Marker; A. B PCR; B. VIS 25 S .
Red box indicates target fragment; M. Marker; A. PCR of bacterial solution; B. Double digestion validation results.

4 RACHS2 E#ZRIEZHMEHEE

Fig. 4 Prokaryotic expression vector construction of RAICHS2

BRI pBI121-RACHS2 A7 3
ERRENES /K 9. A iR  fEARM B HMET 3
T AR R R A7 B 4 5 wd 2828 A HL, Fh

it 5 i

PG R, AT N IR R e B R
AWK & ; qRT-PCR 45 % (K 9. B, C) &K,
RACHS2 TE5E B MR b 1) 3k 5 A:CHS e B A=
R IR HEAL, BB RACHS2 5 AtCHS EAT AL
PIIe S 5EF ZTMAEY A .

KT Type Il PKS MY 55 W ow , BOR # Z2 1Y
Type T PKSs (B& CHS #F), 40 =28 2 ¥ & B i
(stilbene synthase, STS) | WY g fili & 1% B ( acridone
synthase, ACS) Fl 2-fit W M & AL ( 2-pyrone
synthase ,2PS) % WL UEM 5 CHS H A7 AH R A i1k
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A %5 S| Induction time (h)
BL21-pET-32a(+)-RdCHS2
D M BL21 BL21-pET-32a(+)(5ki%S: Uninduced ) 24 36 48 60 72
a R 7 = : ot D
97.2 :
66.4
44.3
B IPTGj ¥ IPTG concentration (mmol-L-! )
BL21-pET-32a(+)-RdCHS2
KDa BL21-pET-32a(+ (K% Uninduced )0, | 0.2 0.4 0.7 1.0
97.2 = ‘
66.4
44.3

A. ARIEFET; B, A IPTG W,

A. Different induction time; B. Different IPTG concentrations.

5 ERERFESREZFHHNHE

Fig. 5 Determination of inducible expression conditions of recombinant protein

M. Marker; 1. BL21; 2. BL21-pET-32a (+); 3. Zi{LHl;
4. glifb)s .

M. Marker; 1. BL21; 2. BL21-pET-32a ( +); 3. Before
purification; 4. After purification.

6 AAMEAEAMNAULSKRSE
Fig. 6 Purification and concentration
of soluble recombinant protein

B, FURAE 31 N R0 7 3R R i IS 0 1)
UM EAEAE 2 5 (Martin & Liras, 2022) , 7 Hix st
Type Il PKSs 72 ZEMR KV L5 CHS FHALEE 3¢
o PR, ASGH 23 77 51 AR AL B 2 S CHS 1P
B, 52FR b ] BE g A% H Al Type II PKSs ( Ohta et
al., 2022) , AT HIFHIX ] CHS 5 HAl Type II
PKSs, H5 28 {07 8 1) 2 SE Rl 2 m] DA Bh %22 CHS,
WEE 215 AL AES 265 7 AN R, HAE N CHS 1Y
BRAIR, RS IRY R ME R & LR #%
HEAE ] (Morita et al., 2019), /KFH ' OsCHS9
PR3 265 7 % TN 22 R e H 22 I AR, o LA &S il
ANE] CHS 15 (Park et al., 2020) ., £ 35 L X
ST s, RACHS2 45 215 A7 IS 265 A2 0 A
R, ZE M ER, ES5C LK IERERN
CHS BN —2&, W] RACHS2 7& & 22k % vp 4R Af
REAIFEILAY CHS ThAE, (H H R 1) 8 A 75 203 1 5
B iF— 25 KHIE
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A _
~ 3 B % 8 /R
3 I Naringenin chalcone
g8 4}
3
g 3f
= MR
2 2k Naringenin
<
o
R
=

L ] L | L | L | ! 1
0 5 10 15 20 25 30
iy A Time (min)

—_ 5 =
2t
S}
g f
g§3°F
=}
3 +
<27
T WEE HERERE
Eé 1+ Naringenin Naringenin chalcone
0
L | L | | | L | 1
0 5 10 15 20 25 30
C ff ) Time (min)

B¢ Absorbance ( mAU )

0 5 10 15 20 25 30

i} 1A Time (min)

At B. BT Y C. pET-32a (+) XA,

20

MEEERE
15 Pinocembrin chalcone
10 |

IRY6E Absorbance ( mAU )

IR I

0 5 10 15 20 25 30

i a] Time (min)

20
15
10 MEZEERE

Pinocembrin chalcone

IGY6E Absorbance ( mAU )

0 5 10 15 20 25 30

B Time (min)

15

IRYEET Absorbance ( mAU )

| | | 1 | L | \ | I |
0 5 10 15 20 25 30
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Fig. 7 Enzymatic assay of RACHS2 in vitro
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M. Marker; A. PCR of bacterial solution; B. Digestion verification.
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Fig. 8 Eukaryotic expression vector construction of RICHS2
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Fig. 9 Functional complementarity of RACHS?2 in Arabidopsis thaliana tt4 mutant
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S5 UEW] RACHS2 (195 A 400 R I 19 26 B il
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W4 R (Wang et al., 2023) M6, 7E Ay 0 58
" RACHS1( Huang et al., 2024) i) 5 AR REREVK 52
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AETT 2T LAY A B R 2 T 4 6 1
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S e AR X R JEL | UK R 9 7 0 A (Sun
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