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Abstract: In order to study the effect of chalcone isomerase on the synthesis of flavonoids during the development of
rubber leaves, this study used the CHI functional domain chalcone (PF02431) to identify the HbCHI gene family mem-
bers of the Ccalcone isomerase, and to analyze the physicochemical properties, conserved domain, conserved motif and
phylogenetic tree of the protein sequences. QRT-PCR was used to analyze the expression pattern of HbCHI during the
development of rubber leaves. The effect of HbCHI2 on plant flavonoid synthesis was analyzed using Agrobacte-
rium-mediated transient expression technique in Nicotiana benjamina. Nine HbCHI gene family members (HbCHII-
HbCHIY) were identified from the genomic database of H. brasiliensis. The proteins encoded by HbCHII-HbCHI9
contained 177-474 amino acids with isoelectric points ranging from 5.1 to 9.52. The proteins were mainly hydrophilic
proteins. Only HbCHII contained 6 conserved motifl-motif6 motifs, and phylogenetic analysis showed that HBCHI1-

WK EHE 2024-10-10; fEEIHH#A 2024-10-14
HEEHB  “EME FHAARE LT (No. SCKI-JYRC-2023-22 ); HFFi4 “FiiEHRE" FHEQIH AA & H ( No. NHXXR-
CXM202310 ),
EEEN  REM (2000—), @, WERAE, PR BIRWHREL AP, ©B{E1EE ( Corresponding author ): ik 5
(ZHANG Yu ), E-mail: yuzhang rain@163.com.



248 o AE A F AR w46 %

HBCHI4 was type | CHI. HhCHI6—HbCHI9 showed fatty acid binding sites, which were type III CHI. HbCHIS5 was type
IV CHI. The relative expression level of HbCHI gene family in rubber trees showed a trend of first decreasing and then
increasing from small bronzer to mature stage. The relative expression level was the lowest in light green stage, and the
change trend of total flavonoids content was consistent with the relative expression level of CHI gene. Correlation
analysis showed that HhCHI2 had the highest significant correlation with flavoniods content. The Pearson coefficient
was 0.97. Overexpression of HbCHI2 in N. benjamina promoted the biosynthesis of flavonoids and increased the total
flavonoids content in leaves, which was 2.13 times that of control. These results indicate that HbCHI2 gene regulates

flavonoid biosynthesis in rubber leaves.
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B2 AL G Y AE A 6 A W AN AR AR P e 1Y
B fE R R R B T EEAEN, O 2 GE T
EATHE LT | AT A A B A A G A
I AE T A K R Mz 84 PIN-FORM ( PIN),
WA K Rz (PAT), MIMHEEY A
Rt 1 Xt B R 2 Ak A b R AL A R A
fEYJE TN A mEEREE S, JfdEad [ s
HEE BRALA 7 40 M AR 0L, BeAh, BRI
YERAGE T 401, A AR JRE B AR DA TR R L TR 1)
i, T B S8R 4 — R A 3 AR e U
A AR B, A AT DA AL R bR
Y& BAE B B B A R S B A R
B 20 A 0 A0 0 B0 s LR R ko v i A
( Aspergillus flavus ). JEIE % H ML278
( Fusarium chlamydosporum H ML278 ) Fll4: 85 {4,
H R ( Staphylococcus aureus ) F AT HE5m )
HifER™,
BEIRZEAE Y EY & BURG T RN AR ,
Z AR N AR 2 W ( PAL ), JCRNEERR 4-50m
AN (CAH) FI 4-75 TLRMR-CoA ZEHEEE (4CL)
FIRHERYIEN, RN EF LB A
( p-coumaroyl-CoA ), BfiJ5 , & 4 /R i & i
( CHS ) i fb A4 BUAl B2 2 2 /KB ( naringenin
chalcone ), £ /K A0 ( CHI) #1LFE fk
F il K2 2 ( naringenin ). Al K 2R 7E B [ i 5 1
(FLS ). 25 3"- ¥4k ( F3'H ) K2R BEHER 37,5
FACHG (F3'SH) fEHT, w&FA LS
( kaempferol ), Jf il & J5 ¥ M 0 3L 5% 8 1l
(UFGT) it —4& oy B E 2k A e
R MRS TR R, 38 CHI WL &5
T F3H . F3'H Fl FLS RGP 235K T,
17T 38 B R 2 A A P e A
R SEFF ( chalcone isomerase, CHI ) &
WAL G YA BGR R OCEEFR R, e Y

20 P B AL S B R CHI A3y 4 Rk
B 1 RUFN T AY CHI & ECIE HAT CHI BHE 1, &
BEZH5REMAERAE TR, 18 CHI Xl
R AR R R R, FETHER . &
BE . R IR 2B g R 1R CHI
W SR R A AU TTASANIV R CHI G /K
FR b, BA IR RRAS & RetE, TEURITIY
B0 R 14 B AN A7 AR I IV D CHI 2
M54 T CHI Mk id M, (B AT 1E R 28 2
A AN R DA p3gsEsIU O BRE, EL
B AN 17 ¥ A I - R =7 7 L IS N
A A PSR bR T SR IR I0AIE T CHI 5 %
T 5 S B A S

BRI ( Hevea brasiliensis ) J&— it
ZAE PRl T A PR R IRAG IR AR I ALY
FEFR AR B A Ah AR I B, T 22 Bl B Y
M, AR IR 1 T R 1 A s A 1 T e ok
L™ E Y 2 ot R, RS S A WrE
LAY B WA R HE T B AR R
B TR B R 4 ) ELAR AL, e R A R S A
Mg (CHI) FENAE B EIA o h e, A i A
. BRI, 5T CHI 1 DI RE X ) REAS AR 2 il
B R A3 FHLH BA H R L A ST X R
JE AR A 7 ) S il 35 L ¥ AR WA IR b, DA%
FEAH R B R R 0K, SR UiE AR B b i
iRe, RMik—a9Y HbCHI2 FEE VIR
PRt =%,

1 #MRER=E

1.1 7l

1.1 AE A AR A e B 5 A F
73397 ZEHEETR, b E G RO R 2E BEAR ST
P E AR AL s AR PCUR R A S AR, A
TEE N 25 °C | TR 60% M 51 T 8537, Hotm AT
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112 A#ABMAR KW E DHSa B2 5L
RATHE GV3101 A2 B ik 88 us A= P14
RAFRAF] 5 pBin 2R AR LR = 3R

113 &4 ZHEZHHEYE RNA FZEGL
& DNA fifb [mDiiciat ) & Aokl & W
HRMRAERE (dbst) ARAW, gPCR Mix
e PR L P s v M A )RR A BR
#), Frozen-EZ Yeast Transformation II Kit T2001
(ZYMO RESEARCH ), RIF# R FAIHE-F-14 4
RIEFEYPRHARA A,

1.2 FHik

12,1 AHBEEF5H M Interpro (https://www.
ebi.ac.uk/interpro/ YAPE & T 3% CHI AY [ 5 /R B R
% Chalcone (PF02431) fENFIFF51, 58
hmmer 3.0 {4 T4 B 35 PR 20 $5cdls b F R i 2t
AR HoCHI K& X 515 i 51 A7 2. o $ET 128 BT 15 19 AR
JEA% HbCHI k& A 52 I il B3 3 11 44 PR 22 1t NCBI ik
1T, 5 2 HbCHI %4 1D .32 ] TBtools
B HAE B A v Bk AT 0 A, il id MEME
( https://meme-suite.org/meme/ ) TELEEK1F 43 HTH%
JE B HbCHI & R e 4 f <1 56 7, F1IFH NCBI H
) BatchCD Search T_H.73#1 HbCHI & [F 5% 1 £
SFebtglel, JfaEid TBtools WY Visualize Gene
Structure HIfgAE AT MALEIE . FIH Mega #A4:
1 4B ( Neighbor-Joining ) #4 AR A 5 4%
B Bl HUAR AR ST CHI B RS A B o

1.2.2  HbCHI A& B 5k a0 AR A R B 2 F
B RAF AT RGBT 73397 BIA A
IS CANT B R R L IR I A S )
W, A 20 2 ) S RNA $2 B0 & 2
B RNA, f#H ToloScript All-in-one RT EasyMix
for qPCR 87 & S % 544k 1% cDNA. LI
HbActin fE N, i F§ NCBI Primmer Blast
VO FERE RS (R 1) #EATSERSEO0E &
AT, KA ISR HbCHIs WIMIXTFikE ., B4
FEASEAT 3 WEA, i 27 ki Rk kL,

123 HIEM A REALF M E RIS ZTNE
REBRIBRA K ER CNEE S, Rl
WISy RGN S5 BN S4) M f, Frt 80 C
HET 24 h JE0FES, P 80 H A3 2IMETHE .
FREL 100 mg ¥ 58T 10 mL HZEBEEEAS T, T
A 4 mL 80% M, s FH B S P PR IUE SR I 2 h,

Bt J5 5000 r/min B0 10 min, b5 T& k25 R FEHC
W, AR 1 W, BEIMA 80%HEEARR
10 mL, i, WH 200 pL $EEUE T 2 mL .0
v, fMA 1 mL ddH,0 #1 60 pL 5% NaNO, JZ i
6 min, JIA 120 uL 10% AICl; JZ i 5 min, )5
JA 400 uL 1 mol/L NaOH 5g i i, fdi A T
FRUESHIVE S TARMERN S . JEFRIL 10 mg 2 T h5
HE S IA 80% H B 22 2% 2 50 mL, %3] 0.2 mg/mL
A AR VR, F B0 0.0.008.0.016.0.032.,0.048
0.064 . 0.080 mg/mL ¥k, Hl/EbRAERZ . 7F
420 nm P WO, KW R AT bR
AEM 2t S S i N REAR AT 3 IRE A
124 B ARLEASAME  [FHWEEIN
MG AR A R B, Y ER (R iRk
& pBin, FFVINL SR BamH 1) J5, FIHIE &
B R AR AR A R BE, PR A DHSa &3
UM, —unfi BRSO —unfi A A
B [yt = gy A BHPE S, I B A A A B
JPANSE A IER T, W b e A A

125 RAFEAFoBERRE KL ¥ pBin =
# (CK ) LK F 4 J5OR0 A B R mil ik B A AR KT
GV3101 W, iz R ERE SRS Yt VAR AT
AT AR, EIHEHATE T EA
50 ng/mL RAPEE R M1 20 pg/mL FIHEF 1) LB 55
Wb, 7E 28 CHYIRBESAME T, DL 220 t/min HY%%
ISR 2do WIEFRIRRTPEUE 5 mL WA
50 mL (BN, alid 5000 r/min 47 8RO
5min, WCHERM, FAEHR G AT 3 K
VR, R E EATRIE AR, R REE TR
ODgoo £ 0.5, B HETEREAMT 2h, RS
JEI AR BRI, A P A Sk 43 il 487 pBin 25
H U EAH HbCHI2 FEH W RIT R BRI, &—
A B AR F 5 20 PR s, e 2. 4.
6 dpi M Ji, i#4T qRT-PCR 43-#7. R4 6 dpi 't J
PEECT R SR, R A R, BMREASE T 3
WHEY¥ER,

2 ZBRESW
2.1 HbCHI EEXEKEE

N S B S i A 7 S
HbCHI 3 [N %% 1 51 ( HbCHI1~HbCHIO ), HbCHI
AW EARAE 177~474 DEIEFR ;
HbCHI1, HbCHI2, HbCHIS5 1 HbCHI9 Afa e 5k
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Tab. 1 Primers used in this study
3194 B 1FE (5-3") 3194 B FFE (5-3")
Primer name Primer sequence (5'-3") Primer name Primer sequence (5'-3")
NbActin-F GAGCGGGAAATTGTTAGGGATG qp-HbCHI1-F AACTGTAGCATTCCCGCCAG
NbActin-R AGCGGAATCTCTCAGCACCAAT qp-HbCHI1-R ~ AGTACCGGCACTGCTTCATC
NbANR-F GCAGAGCAAATGTATCGTCCAG qp-HbCHI2-F TTGTGGGGCATTTGCAACAGT
NbANR-R GGGCATGCAGATGTTATCAGGT qp-HbCHI2-R  AGCTGCACCCCATATTGAGAT
NbANS-F AGCAGATCAGGAACCTAGCAAC qp-HbCHI3-F GTGGTTATGGTGGATGAAGTCC
NbANS-R CAGTATGAGCTTCGACACCAAG qp-HbCHI3-R  TGCCCAACAATTTCAGGGTC
NbCHS-F CCAATGACACCCACTTGGATAG qp-HbCHI4-F TGCTCCTCCTCTTCCCCAAA
NbCHS-R CAGAGACAAGCTGGAACAAAGG qp-HbCHI4-R  GGGCTTCATCCACCATAACCA
NbDFR-F GGCAACACCTATGGATTTCGAG qp-HbCHI5-F TGGGATACCATCTGGTGTGG
NbDFR-R TCGAGAGTTCCAGCAGATGAAG qp-HbCHI5-R  GCTTCAGAGTTGTTGCCAGC
NbF3’5’H-F  CTCGAACGAACCATGTGAAGTG qp-HbCHI6-F ATCCCCGTGTCAGAGCAAAC
NbF3’5’H-R  TCCCACTCAAGAACCTTTCAGG qp-HbCHI6-R ~ AACCGTTACCACGCAGTCAT
NbF3’H-F CGTCCTCAAGCACAGTAGAATG qp-HbCHI7-F AAGGGGATCTCATGGGAGGT
NbF3’H-R CTAGGTCAGATTCCATCACGAG qp-HbCHI7-R ~ AAGCACTTCGAACAGAGCGA
NbF3H-F AGGTGGCTTCATTGTCTCTAGC qp-HbCHIS-F GGCTGTTCAGGCCTCTCATT
NbF3H-R TCACAGCTATCCATCCTTCTGG qp-HbCHI8-R  GCTATCCAGCTGAGGTGTCC
NbFLS-F TCACTTGGGCTTGGGTTAGAAG qp-HbCHI9-F TTTCCAACCAACACAACCGC
NbFLS-R ATGTCTGTATGGGCCACAACTC qp-HbCHI9-R  AGCCTTCCCTGCATTCTCAC
NbLAR-F ATGAAGTGGACAGGTCAGATCC qp-HbActin-F GATGTGGATATCAGGAAGGA
NbLAR-R AATGGTCAAGAGGAGGAGGAAG qp-HbActin-R ~ CATACTGCTTGGAGCAAGA
NbUFGT-F GGACTGCTGGTTCTGGTTCTTT HbCHI2-pBin-F acggtgcttagagcgggatcc ATGGGTTCTGAAGTTGTTATGGTG
NbUFGT-R GCTACAACTTCTGGTGGCATGT HbCHI2-pBin-R gactctagatcaggtggatccTTTAGACAAATGGGCAGAAAGGT

I NEF ARG ES .

Note: The lowercase letters represent an overlapping sequence of linearized vector.

H, HbCHI3 ., HbCHI4 1 HbCHI6-HbCHIS JJy A fa
EEM; PSS N 5.10~9.52; HbCHI & H 4%
HbCHI1 il HbCHIS A AEKEA (£ 2),
HbCHII &4 6 NMASFEF (motifl~motif6 ), H:
fh HbCHI &4 1~3 N AENIET (F 1A ).
AN[A] HbCHI 2 [ & A AN [R) 28 8 1) A 7 i 8 2 e 45

#J 3 ( chalcone 3 superfamily . PLN02804 .
PLN02311. PLN03175 1 PLN03174 ) ( & 1B ),
2.2 HbCHI EE XKL

PRI %M | Bl AR 58RI 19 CHI 25 14
BARGUAR (E 2), 553K, XL CHI
3 41 ,HbCHI6~HbCHI9 5 45# CsCHI7 Fl1 CsCHIS .

%2 HbCHI EEEBA MRS
Tab. 2 Physicochemical property analysis of HbCHI proteins

ROAH IR AL OTRE g ARERE AN ARKET S
Protein name  Number of amino acid Mqlecular pl Instability index  Aliphatic index Grand average of
weight/Da hydropathicity
HbCHI1 448 48 483.89 5.57 37.43 96.25 0.083
HbCHI2 209 23 360.66 5.13 36.70 94.64 -0.174
HbCHI3 209 23 452.76 5.30 44.16 95.55 -0.206
HbCHI4 177 20 188.06 5.10 44.85 94.69 -0.299
HbCHI5 277 29989.17 7.74 35.99 89.82 0.078
HbCHI6 434 48 026.06 8.57 45.60 83.55 -0.116
HbCHI7 290 32051.83 9.52 49.82 88.07 -0.234
HbCHI8 474 52 889.09 9.27 40.67 83.50 -0.132
HbCHI9 271 29 753.49 5.61 35.26 85.20 -0.375
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1 Motif 6
HbCHI6 —H—ﬂ- ) Motif 4
=i
i H — Motif 2
HbCHIS - ’_‘ ‘ 1 Motif 3
5 H 1PLN03175
HecHl? : [ Chalcone_3 superfamily
1PLN03174
HbCHI9 _ﬂ E:l F1PLN02311
™ PLN02804
e I [r—
mern AR I |
St 35 e e 1 3
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B 1 HoCHIERWRTFTERF (A) SRFEME (B) 247
Fig. 1 Conserved motif (A) and gene structure (B) analysis of rubber tree HbCHI genes

—_ Arabidopsis thaliana
—_ Hevea brasiliensis
~L_ Gossypium hirsutum
-[C Camellia sinensis
"] Group 1

[ Group2

[ Group3

B2 BERMEFER. iR, BET CH ERREEONREHLH
Fig. 2 Phylogenetic tree of CHI gene family proteins members of Hevea brasiliensis, Camellia sinensis,
Gossypium hirsutum and Arabidopsis thaliana

Fifi Hi ki GhCHIS~GhCHIN2 . #IF§JF ) AtCHIS~  GhCHI4. AtCHI6 J&[F—4>37; HbCHII~HbCHI4
AtCHIN1 J& [f] — 4> 32 ; HbCHI5S 5 CsCHI4 . 5 GhCHI1~GhCHI3 . AtCHI1~AtCHI5. CsCHI1~
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CsCHI3 . CsCHI5. CsCHI6 J&[f—4r % . Hrp KR ERB K, HbCHI? Fik B, 16 My

HbCHI1~HbCHI4 j& 1 % CHI, 1fif HbCHI6~HbCHI9
1114 CHI, HbCHI5 21V A CHI,
2.3 HbCHI HREHFESTAMFEMSE
Vil

F TSR I R AR [l AR R (& 3A)
() HbCHI FiFCHLE B Z [ e R, A5
Rl 7 AR R i AR ) i AR X Rk R S
WO i . S5 RERW, TEN R F I AR R
R, HbCHI DN AT 3Rk & Y R B /N ??
W B e T RS B R, A ER
AR AR XS SRR AR, H 9 4> HbCHI%IPFHXﬂL%%

FEIREEIA 321,79, IRk AR A FE
(HbCHI6 ) HA 0.81 (& 3B); s & -AER
WA [ e B 3 22 S R, GBI % it
K, A 75.44 mg/g, HIKE/NA I (70.03 mg/g)
WA IAR, 1R 37.09 mg/g (& 3C), HER

T EY5 HbCHI FEH X ik g AR a3k
PR SR S5 Tt o 8 6 R R A S HbCHI AR
Foak A AT R, BRI HPCHI

FAIXT Rk S B I S R E e R, Hi
HbCHI2 5B & & B EM, BRI R

Bh 0.97 (E 3D),

A B
HbCHIT - 1864 | 1448 364 | 847
HDbCHI2 F 287.63 | 179.77 | 80.77 | 32L.79
we 350
HbCHI3  13.61 | 7.55 2.89 9.39 2300
HbCHI | 3402 | 1762 | 645 | 1517 ‘;5)8
HbCHIS | 1825 | 1468 | 492 | 1663 - 150
HbCHIG - 669 | 548 | 147 | 081 :;go
HbCHI7 | 7.66 7.01 2.58 5.76 -0
HbCHIS - 10.31 9.14 2.83 4.89
HbCHI9 | 2180 | 1521 3.57 1.24
Sy S, S; S
C D :
100 - HEE . 0.40| 0.97( 0.81| 0.59| 0.80| 0.03| 0.55| 0.28| 0.09
HbCHII -O . 0.53| 0.85| 0.93 0.81| 0.92| 0.95| 0.99 0.92
o 80 - % 2 HbCHI2 ‘ O . 0.86| 0.64| 091/ 015 0.70| 043 | 0.19| g (l)gg
&0 - 0.
HbCHI3 .94 0.93| 0.61| 0.88| 0.77| 0.65
F 000
Eﬂ g oOr HbCHI4 H) . Q. 0.80| 0.81| 0.86| 038 085 _ .40
=]
B b HbCHI5 OO.. 093] 0.75| 0.51 l020
g a0l = b 0.03
'g s HbCHIG6 o ‘ e O 0.76| 0.94| 0.99
>
= N merr O @O @
I mcrs -o @ O O
HbCHI9 - e
0 ‘@0
S, S, S; S,

& B it Development stage

A BIEH AT R T IIAMN F; B: HbCHI IFIAHER; C. MIEE &
D: EEERS R S HbCHI X355 5 A 4T,

@@&$@&ﬁ@&@
PP

, RRVNEERFRERBE (P<0.05);
* TN B FEME (P<0.05 ),

A: Rubber tree leaves at different development stage; B: Expression patterns of HbCHI; C: Flavonoids content, different lowercase letters
indicate significant difference (P<0.05); D: Correlation thermogram between flavonoids content and relative expression
of HbCHI, * indicates significant correlation (P<0.05).

B3 HbCHI EMAAEAXENBANRESHNERMSESN

Fig. 3 Expression analysis of HbCHI and analysis of flavonoid content in leaves at different development stage
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2.4 HbCHI2 BHH & B# B Rk ThBE LS IE

Wi F ik # Ak ( OE-HbCHI2 ) F) A AT i
GV3101 {RYALCHHFL , X AN [F] B (] B e o 22 25 1)
M i#E1T qRT-PCR 43#7. Z5REW], HbCHI2 17
PSRBT H7E 2, 4. 6 dpi i iRk (&
4A), SXTRRAAALL, HbCHI2 4242 I 04 H - A
FEE A BGEAR I IEAH X SE K] NbANS \NDF3'H
NbLAR PRI E LKL (B 4B), fEidkik
(1 6 dpi B, A [ E I 7 S BT et A G 125 28
WERE, BN 213 5 (K 4C), LI EZER
FKLFE HbCHI2 AR HE T AR FAN v 2 B 11
WA .

3 itig

A R T S 48] T 2 ST BAAS B SR, 45
A P A B T AL B YR R 5, BTAE
AR ARV Z R P gy b b S Y CHI SEA

K, AP ARG NR R . Rk E Kb
E AR . AR S ERF] 9 4
IR HbCHI FEH , 74 21L& 9 B W)
S EAEEYRE, CHAO 2% 2 ff 44 1
A CHI Wysrtrfa s 7 HAE T R BT IEH;
XU &35 20 IV CHI (RTS8, AfCHIL ] LA
AR AFCHS TERN B 16 T R0 . A5
XR R HbCHI B 84T T R Gk 73 Ar , 45
WoR: HhCHII~HbCHI4 N 1 % CHI, R EIFE k%
R EY A& RIItER CHL; WA ERHMEY &
R IR CHI, SRR 4E 8 Y00 & VAR
55 HhCHI6~HbCHI9 H1I#Y CHI, 20 H A8 5 .
AR, HbCHIS SHIVEL CHI, 784258 A:
HAIAE (B R DL s o
BG5BT T R i FEAS [ B 38 1) 2 58
M S B T 5 i, 45 SR R AR CHI JE R %
FR) R XoF 235 et DA /I oty ] 390 381 s ) £ B S 5 O

A 2001 B 75
* * *
| =
£ 150 ‘ x
m]m]‘a § 50+
& poll:
g 100F o E
=0 E S
£% "y | |
= 2 B
] L =}
~ 50 . %
e
0 CK | OE-HbCHI2 CK | OE-HbCHI2 CK | OE-HbCHI2 0 CK OE-HbCHI?
2 dpi 4 dpi 6 dpi
C 45
[ Jck  [COE-HbCHI2
*
40
8
i 2 35, * -
o 10 r
2 ;
ZEg * * *
5 F * * * *
L] 1. D Bt ]
* b
el e e, 130 e L o L
|65 5| 5|58 8| 55|55 |E| 55|55 5| e 5| el 5|5 5|55 e e
at|o|la|t|ola|t|o|a|t|oat|o|a|t|o|lat|o|a|t|o|a|t|o|a|s|o
NbANR | NbANS | NbCHS | NbDFR |NbF3'5'H| NbF3H | NbF3'H | NbFLS | NbLAR |NbUFGT

*FREFBHE (P<0.05),
* indicates significant difference (P<0.05).
B4 MHEBRARIEEN HCHI2 M THEXERNREKFENERSE
Fig. 4 Expression level of HhCHI2 and downstream genes and flavoniods contentafter instantaneous
overexpression in N. benjamina
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