Wz K% & BRI SAEGRIZERD  5101):89~101,2025
Journal of Zhejiang University (Agric. & Life Sci.)

https : //www.zjujournals.com/agr =T 1]
E-mail : zdxbnsh@zju.edu.cn DOI: 10.3785/j.issn.1008-9209.2024.12. 181

AmERERTERE REN S =R EEFINEEIE

Bk, BER, B, RER, RE, EHET
(LT REEAR A RSB WP SE DAL 5 30 TR0 3 T M 3100582, Wi 3 TSt 300 TR B MU AR R
VT UM 3100183, 7R 25 VRIS B0 WIT TR 323000)

BE KRNI E T A TR IFS 0 ER B (Lycoris insularis) AMH , M T ASEE A MR B F R A
BBk &, BT IR RIIE T BRELHASELARRG AN, BERITHFIEI ], WS E P LBk

LiCWIN X B 7 B, A K 1 706 bp; 2 R By ) 5 M8 3 i 4L 5% 2 (tobacco rattle virus, TRV ) 24k TRV2-GFP % 4, A

i M) 38 9% A -3 49 2L B L3k (virus-induced gene silencing, VIGS ) & 202 4k ; #:1LARIE RAT )5 , A W 42 e 3045 1

BMGHE LR, BE2dE MR GFEZRCARTAEZELL; FHRACZTRE B4 A (real time

fluorogenic quantitative polymerase chain reaction, qRT-PCR) A& % BN, LB 41 LICWIN & B & ik & B F Ak, 12

F40 dJE , AE T E BT BLUL, LICWIN AR R AN ER AR F TR AR T RS, LR ZERKN, VIGS
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Abstract In this study, we explored the construction of a homologous gene silencing system for Lycoris insularis,
which is a rich wild resource in Zhejiang Province with bulbs as explants, and through this system, the biological

functions of Lycoris insularis bulb genes were verified. The 1 706 bp fragment of LiCWIN gene was cloned from
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the bulb by using specifically designed primers. After double enzyme digestion, the virus-induced gene silencing
(VIGS) recombinant vector was constructed by connection with tobacco rattle virus (TRV) vector TRV2-GFP.
After the transformation of Agrobacterium tumefaciens, the damaged and stimulated bulbs were infected with the
bacterial solution. After 2 d of infection, the green fluorescence was observed in the vascular tissues of bulbs, and
the expression level of LiICWIN gene was significantly decreased in the silenced group, as determined by real
time fluorogenic quantitative polymerase chain reaction (QRT-PCR). After 40 d of infection, compared with the
empty vector control group, the number of bulblets in LiICWIN gene silencing group decreased, and their
formation was delayed. The above results showed that VIGS system successfully silenced functional genes in the
bulbous tissues of Lycoris insularis and had a lasting effect on the later development of bulblets. After silencing
of LICWIN gene, the formation of bulblets was blocked. This study can lay a foundation for the study of key gene
functions of Lycoris bulb formation and development.

Keywords Lycoris Herb.; gene function; instantaneous verification; virus-induced gene silencing (VIGS); system

construction; CWIN gene; bulblet formation
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A5 I8 (Lycoris Herb ) ML O 3 FE ERARAE ST
PR B PR B S S LA T A T S T TR
DALz e D S50 ROARR A, FEBEDTAE B AE K AR
S OULIEE B T R A e O N A s S e R,
I AR & 32 SR P EAE v A s JE A
O A G, AT B (B A R R A
Kb B AIRESS . BB Bl AR OO R, 75 SR B AN T 3
K SN A RN HEHE , A0t Jo A A0 60 25 (1 R A2
PSRN, 0 H B ORI R T . (EAE
BARE T, a2 % 7 %0, B R B
IS HE B AR, IR A 7 1 RSB, DRI, O fre 2k
I DhRERE IT » 7 A s 2B KO B 2 T AL, 2 R
MG B A TR T R SR A R
7R T B

SEDN ThREWT TUS TR s I A K R B M
R[> AR B . H AT, ik [ 2h
HE B R B E AR I 2R IK  BE PR R BR AN UBRY . A
AR v R H AR ) RIS BRI A AR AR AT AT
T A TG S A O SE AL D RE A AT 4R 1 -4 i ]
AAAEZE St AFAEE I RS E AR R B R
P Un 4O rE 7 5 25 KR JUTRE, R R R U R X S
25 R . TERARAEST K 2 A I, il & 7
R TRLL A 55 IR BT AL H 75 B, XA 4%
TR S 06 Jo A KR A o PRI, ¥ 22 T 9 d 3 4 2
KA T 10 2k TR T 6 R AT R A R A U 2 K] 2
RES, Bl B AR s AT YR B E . 5 R
B6IE FA) &5 10 R EE , 3K SR AIT 5T 45 SR A 5 R 0 A XA
AL BETT PR 1 X5 H AR A5 R T e & FLAE AL
MITRAFRZR e BUAN, BRIRAES T AT 48 B PR 1E

AR A MR HB 7y el A7 8 I, 1 N IR AR AL, IR
ik TV R 2 4T B L 400 R I S A U A 1 T e
SRR R TCE B N T BRI AL S 2 K R
KB

TR 48 1) A R 2L 455 37 1 v 22 NG, an g 20
LU I T 5™ S T T AR AR DL A
5 BOE RS, SEEEE EE & AU s R
R R R DL ST . A, AR T RS AR E
72, B L RS RS ZE AR, 3 6 a) AR K Hh
g 1 NATF T 42 A s AR K K B A O 6 DR ) e 1) i
Fio B, 0T aws BT S 783 T 5 R 21
FEFR BRI [RIE RS € e Ak 2 DA AT 52 T
780 R 24 AT IS UE R AR, RSl i v 5 LS
251 5 K] Ty i Wk N B UE AR &R L A BT RO A R
JEAE T Ty fie B DA (R BiE FE K P

I 5175 T I 2L AU ER (virus-induced gene silenc-
ing, VIGS) £ A DK #AF fii {8 I 75 8 L o 7 st A%
AR R AE AR 2 B - I AR R A5 B
Rt 5L G B D e 73 A TR AH LG, VIGS $R
R 1E 1= e P 4 A0 H B 2k DR AT 0 3R F 1 e
I3HT, o T RS E AL 1 A AT S 2R i 41 41
B 3%, HOR 28 DU 5> B2 AN J DR S0 A B 1)
JIUSON S 2 T R 2 DR 4 A it A e B 5]
HIFE AR 22— HH L fifs 24955 B (tobacco rattle virus,
TRV) B & FVEH T TR AR 5 Fr 2L I [A) K 55
s, SN 5 VIGS 14 b B )iz R 5
1 2 Fh AR SAE W) 40 5% (Fragria xananassa)™ A
1€ (Gossypium spp.)™\ B4 2 (Solanum tuberosum)™
tH ¥ (Populus euphratica)™ . ik A B (Jatropha
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curcas)®V E R YA N H . EERRLSF T S
(Lililum spp.)¥"\ /K Al (Narcissus tazetta L. var.

chinensis Roem.)™™

'\ B T 3 (Agapanthus praecox
ssp. orientalis)®"EH T L VIGS R &, H, DUH
G ik AERE R R R TE R AR S 4N
HMEAR L VIGS 18 & OV #RIED. X TAEK
Ja S HLEL AR R AR 14 (%) BRAR A8 0 A 7 1 2 R Dy e
WEFCT 5 » VIGS $52 AR TG 75 8 Ak 56 B8 A AR iy Ji] 1
B Ay 3R BUAR e e, WA SR m it iR R . B
R 1w AH D 35 DA [R5 30 R A A 98 AN A 6 R A A
R FFET, DLk 25 42 et SR I 1 AR WLARIE o
W V% 4w (Lycoris insularis) 3 J& T £ 5 £
(Amaryllidaceae) 177 8 , 4 A AR 11 2 AF A BRAR
eI, A EAE B 5, g WL A8 A s 8 A 3R i
PR, AR RSB R A i SR

YT, AHIE 7T 3% IRV A 8 25 AR et R, 1
I T VIGS R VEBE N DUER R 88, LA A 55 )8
Je R ZE R A ) R DR I e T R PR 56 R R A A A
Bk,

1 #H5 7 &

1.1 SEIe#F#

TR R A s (B D82S, IUE A% 15.0~
25.0 mm B %2229 100 4>, T4 KEFEY) (12 H BIRAE
1 ) B A m ST g S

T W) % 35 #8486 9 TRV2-GFP, £ AT B B bk A
GV3101. FEHY) 5 RNA $2 B 57 & (RNA Prep Pure
Plat Kit) 1l 3 RARA AR AL RO AR A ) 5 Pk 5
45 i B Sz V. (polymerase chain reaction, PCR) ¥ & ¥k

B
5

A AEFFIEALIEL; B ARSPIRAE S IRHLI s C. B (3 1) s D 82526 BERiT (Z0) TR e 5 KOS () s B 28k L BE2E00) R &4 5 G 48 1

HARSG LT

A. Front view of inflorescence; B. Top view of radiant inflorescence; C. Leaf period (March); D. Bulbs before peeling (left) and after cleaning

and peeling (right); E. Whole plant; F. Bulbs are cut longitudinally to indicate foliation; G. Tissue culture seedlings; H. Fruit; I. Seed.
E1 EYGEER)HEE

Fig. 1 Pictures of plant (Lycoris insularis) materials
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(2xRapid Taq Master Mix) Il [ 7 5% 1 FE 58 AE )R
A PR 7] s cDNA & i 771 £ (PrimeSeript™ 11 1st
Strand ¢cDNA Synthesis Kit) - & & PCR & F x #% 5 i
714 (PrimeScript™ RT Reagent Kit with gDNA Eraser) «
151 PR B i (PrimeSTAR® Max DNA Polymerase) + Jii 7]
ik 741 £ (Mini BEST Agarose Gel Extraction Kit) #ll
SIB %¢ )t 7€ B PCR (real time fluorogenic quantitative
PCR, qRT-PCR) & H i 7] & (TB Green™ Premix Ex
Taq™ 13 H E HEADHE R AL FRAF
R PR EGR ) (Plasmid Mini Kit) 14 H A6 5 {85
EVRHA R A7 .
1.2 BWERLESRE

Z: R ) S5 RNA 32 B ) 4 1 B P 4 U i
1 w5 % 25 5 RNA, ) NanoDrop 2000 45 417 )% %
FETHR I RNA A SR FE o {4 FH cDNA 4 B 7 &
B RNA e 5N — 4 cDNA. 5 T A e 3%
S 2 HUHE PR DV A N 5 2 R A BT B AR
BEAT HE S B 5 BT, e B LiCWIN AR R B 2k A
W RS GR D, BFs v BN 1706 bp.
FH v DR FLBG 38 BE 8 B, PCR AR R 2 IR B 43,
PR N 95 CHUIANE 3 min; 95 TR 15 s,
58 CiB K 155,72 CHEfH 30 s, fif ¥F 30~35 X ;
72 “CHEAH 10 min. [t 5 FH 1.0% B 4 et e v i A
T PCR 74, f F ik 2 1 % 2 4t (ChemiDoc, 5%
Bio—Rad 2 &) WL HE I (1AL
1.3 BtREEFHE

A HG 5 2% €4 % )% 2R 1 (enhanced green

fluorescence protein, EGFP) #5ic #h 5% i B [ TRV2-
GFP #4415 TRV2 S AAAH L, & I 3 17547 YAl g K]
DUER BRI AR L R, E Y B S
TRV2-GFP Jii £ (1] K )i 12 A5 B o P, A0 FH o 0L 4
BOR 77 A 3 B b . AS B 7 48 A B ok 9
i Xbal Y Sacl 7£37 'CF £ AL 30 min™, XL1T)
TRV2-GFP #{& , B V) /& & 41K : TRV2-GFP Jii ¥
1~2 g CHELARE J50RE 35 B0 B T AR R 5 10xQ Cut
Buffer 2 pL,Xbal 1.5 uL,Sacl 1.5 uL, H ddH,0 &
A& 20 pL. T 37 C R 4% 30 min, B 1) 7 ¥ H
1.0% B A W A LIRS I J DD AR TR«

4 Jii K TRV2-GFP-LiCWIN 1 % (& 2) : £k
PEALER AR 100 ng, 48 A 7 Bt LICWIN 10 ng, 5<CEIl
22 4 uL, Exnasell 2 pL, H ddH,O A %220 pL.
F37 “C 458 30 min, B J5 % 42 4 ‘Cal o B E FUK
%S min.

14 FRAELXSELESR

¥ B A B IO K T AR A B AT e ik
(I 3), &tk LB (Luria—Bertani) [# 14 £% 55 && (5
S50mg/L KMEF) L, F12diiBEREHHE
WE R, R TAE G Bk BB, HH M
LB R A5 92 (5 50 mg/L K& ZOF, T37 CHE
W25 NIt AR 5 7% . H PCRAGES FHAE B V&, Ao
5k 22 I PGE PCRIEA UL 1. 1 1.0% 35§
BV e FEL KRS PCR P24 B BE R /N IE B J 5 6] T
HEATI PP ARG o Bl IE A ), S HPH M K 1 A
BRI SR o

F1 TR TFEATRV HEHMENNPCRY G RMES Y

Table 1  Specific primers designed for recombinant TRV vector construction and PCR amplification
GIE/ER 1951 (5'—3") JEReS
Primer name Primer sequence (5'—3") Purpose
LiCWIN-F ATGGAGATTTCAAATGGGGT
cDNA 4> K b
LiCWIN-R TCAATTCATCATCAAAGGCTTC

TRV2-LiCWIN-F
TRV2-LiCWIN-R

AAGGTTACCGAATTCTCTAGAATGGAGATTTCAAATGGGGT
GGCCTCGAGACGCGTGAGCTCTCAATTCATCATCAAAGGCTTC

EquNped

Jdi A R Bt qRT-PCR #5:0l]

qRT-PCR &

q-LiCWIN-F GGCCAATTGCAGAGCTTGAG

q-LiCWIN-R AGTTTGCTCCTCCCTCGTTG

q-Actin-F CATCCCTCAGCACCTTCCAG

q—Actin-R CTGGGATGCAAAAACCGCC

TRVI-F AAGGTTACCGAATTCTCTAGATTACAGGTTATTTGGGCTAG
TRVI-R GGCCTCGAGACGCGTGAGCTCCCGGGTTCAATTCCTTATC
TRV2-F AAGGTTACCGAATTCTCTAGATGGGAGATGATACGCTGTT

TRV2-R

GGCCTCGAGACGCGTGAGCTCCCTAAAACTTCAGACACG

J2 %% 53 PCR (reverse transcription
PCR, RT-PCR) #:{lll

RT-PCR &M (& ffi A A B)
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TRV2-GFP ~> |

Sacl

S — * s [ s l-ilu

LB: /% RB: 4% ;35S : CaMV 35S 2 1 ; RdRp : RNA i 1Y RNA 5B Al s MP 23z 5145 115 16K : 16 kDa 2 11 3Rz H 244% i ; NOSt: NOS

Z1F 5 CP AT 1 s EGFP : BSR AR (A 64K 1 s MCS : 2 i FE v A .

LB: Left border; RB: Right border; 35S: CaMV 35S promoter; RdRp: RNA-dependent RNA polymerase; MP: Movement protein; 16K: 16 kDa

protein; RZ: Self-cleaving ribozyme; NOSt: NOS terminator; CP: Coat protein; EGFP: Enhanced green fluorescence protein; MCS: Multiple cloning site.
2 TRV1,TRV2-GFP,TRV2-GFP-LiCWIN Bk~ &
Fig. 2 Schematic diagrams of TRV1, TRV2—GFP, and TRV2-GFP-LiCWIN vectors

AR AT B 150 B A, K B 1 DK W 3 A B o R
e GV3101 JEAZ A4 M, I A T LB [ AR5 77 25 (%
50 mg/L K ABE &£ M 50 mg/L FI4EF) L, 728 CF
I 15 77 3~4 d, PR ECRH M BB V8 T LB ik 1 77 3
(% 50 mg/L F A8 5 2 A1 50 mg/L FJ#E 1) b 47 25,
FH PCR A 56 BH 14 T V&, o 6 A% 2% [ 46 B 2 K i 3%
HHE R,

%5 H bR BRI R AT B GV3101 B =
D(600 nm) A 1.0~ 1.5, .0 M [FARF R G4l
B, BEYE2~3 he RYEILACIHLH L1 L
12 YL 2 1 mol/L MgCl, BE 10 mL, JE 7K 2— ey liff
£, Ti# 1% (2-morpholinoethanesulfonic acid, MES) ¥
7 9.76 mL, 0.1 g/mL Z, Bt T # B (acetosyringone,
AS) VA 400 uL. MES BN HE i FX & 25 g MES,
JHN 250 mL JE 1 7K , 1 FH NaOH 17 prEE 5.6,
TERB TAE G WL JEBR B GE I 0.22 pm 2% (K i
/)*é%; LUERR D , BCHI 5B MES VW F T —20 'C R
1.5 #EYHRmAtE

TR 2, F2BRiE R0 B, 1 K i 2R
R R (B3R 3 h BL_ED DU 2 % 2535 /7,
AARHE I 7 H (1) 250788 %o S 56 A4 6k 10 T4k B 7925, 4
P ARTEY SRR TR A AL FRE Eh i A RO
1.6 REHS HMETZELE5ESR

WA 06 25 VIGS [FIJRBEI R LW 4 TR

R R 2 JIH B ZE P e T1% , L ERIUARMR AR (5 22
MR 73 S 9l 25 S00HT R 6% 2 oy S A R AT 1) B+

TOV o 4 B, R A A AN L AR LA

FLo KEEZEH N2 A, 7 R IAE 0.1% R ARG EE
IR 0.1% 2 1R R ¥ 7 30 min ¢ FH 3 4% AN Wy
b, B Jo F R Al K et RS A T

AHF AL E 6 MAEHL (R 2), B2 bhse 4
1R BAE RN 1= Ge i, R H SHB-TITA 3 7K X
ZHAETR(EBBRRER B &G R AR 7
EFH 2 (—0.8 kg/em®) 17 20 min, 2212 i<, 20 min
(E4G) . &R P KA, K2 3o 1 2
Ve TEEMESA L, % L2 EO M 584K 4D .
FNTELEE 24 °C FHXHE BE 60% 9 N TS5 A6 (g
—ER} A B PR A TS5 9% 48 h, #8545 4%, 48
e HEE A 14 h B HE/10 h 22 IS G HEGE FE 4 000 Ix 36
BNk EG IR . B RABAKEE T ZSMm 1K,
L B W R DA 1 IR, BE IR AR T R I W i X B
K2
1.7 FBEXEGKRN

MERE IR 2 d Ja , A6 F SR AT R A i 25 e, 4R %
6 d J& , {3 O # L 3R A5 BB (FV3000, H A
BT 30 2 ] D o 45 G i ) ke =5 B il BBl 0 3 2
HEAT 816658 655 1 (green fluorescence protein, GFP)
HAg . 488 nm WO HOUKR HE 4R B i 5% 2K H )
GFP {55, FH 510 nm 30/ ARSI B 2550 0 fe 4
1.8 REWE

ENTASAFERNRE IR 4~5 d ), W25 N 2 0% A
A R, B AL AR AR, B SR 5 2 R S RS
frifaaﬁah,ﬁuﬂirﬁiﬁkf“ fige by 2 KL AR

:.’5

/NG ZE R AR AR AR A T AR N 2 B L
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A Sacl Xbal B
TRV2-GFP
B bR F B b
etk /-\
TRV2-GEP HNFBLICWIN | [
JECRIEEZH A RMEATTHDHS o HALLFFIHGV3101
TRV2-GFP-
TRVI LiCWIN

PH PRGN

l FALRATT l
GV3101

B, RS

) YV @ O 5

/ﬁ.%\, l
J—=J

ERANY: V= N

Ry E AR EEE, BHE2h

El3 TRV2-GFP-LiICWINEHELWRELREETEE

Fig. 3 Schematic diagrams of recombination and transformation of TRV2—GFP—-LiCWIN and preparation of infiltration solution

figh =5 R AR B RN ZE P2 AR i i Z RO %™, BT Ex Taq™ 114& R 31T qRT-PCR #&ill . K ] CFX96
BIPRBE 3R LAY EES . NGRS 56 R 48 (32 [E Bio-Rad 2 7)) 4 H il 2R %
W RIS dJa, Al B 2 R R B R (iR iE 25 5o IR S h I AR N R A B, R A 22k
AVBERAE BRI 2: 1 DR IR, DT ik, R 3.
Ja A K RAUEE
19 ERREH 2 BREHN
TEANR IR a) A, XA b B Y 3 AN DA _E Fry i =5
A RGE R . BT A IR AR M ZE &2 21 TRV2-GFP-LiCWIN 5 5%F
(1) 5], WACDT) ok 370 5 A5 P50 2 % s 9 25 R TR S 5 K H PCR 5B LiICWIN F B, P14 1.0% B i
BRI O B IR ANE 2~3 B . A BRI FRUKAS I, H AR AT K EZI 2 1700 bp, Kb
&L RNA R BUAF G2 DU B S IR A5 AU FA KR4 1 DHSa 404, 7€ LB [# 14
i 25 5 RNA, 5 55 B cDNA JF R R 5108 859725 (5 50 mg/L -RABEE F) b ] 75 A 1 AR %% 34 5
1, f# F RT-PCR £l TRV2-GFP-LiCWIN FI TRVl ¥ . A58 FHPE KI5 B, 38 77 41 Lo A A 3
(R 1D, H FH 1.0% I B e FL ARSI PCR 7477 NEARW R Z IR T4 SREUTORL R & B AR A
MG RE S 5P, Dok BigE A0 BRI R A B GV3101 1, 8597 3~4 d )5,
ActinBERERNZ R D M HZER LICWINY 18 LB [ 725 (£ 50 mg/L R A5 2 A1 50 mg/L
HADAH R IE R I FRIE K. S8 TB Green™ Premix FHE-F) b AT i B Hh W 22 2] BT VR, 2 B A A
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AUBARTE M BE 5 B BEEEORTE 16 ; C BEEAMEIRFRIEAL , BITT 230 4 (5 82510 D. BEZEPOsH N 25 E. A 8L AL s FOBADK BB vk

TH#ET 5 G A2 20 min, 50T 20 min; H. SFZEHUE SR 1 BYARRI G, W5 1 FRab il

A. Cleaning and disinfection of the climate chamber; B. Activation of bulbs immersed in water; C. Standardization of bulbs, i.e. subdivision into

four parts; D. Soaking and disinfection of bulb blocks; E. Toothpick puncture; F. Ultra-pure water to remove high-concentration disinfectants;

G. Vacuum for 20 min and slowly deflating for 20 min; H. Bulb block culture; I. Covering with tin foil for dark culture.
B4 ERAMHEVIGS BiERN ARG 2R

Fig.4 Schematic diagram of VIGS homologous transient system in Lycoris insularis bulbs

R2 RITAERLEALER

Table 2 Treatment groups for agrobacterium infection experiments

5 No AbPRZH Treatment group W5 720 Disinfection method
1 AT TRV2-GFP-LiCWIN+TRV1 0. 1% AUARFRAF A I
2 AT TRV2-GFP-LiCWIN+TRV1 0.1% Z T/ R IR
3 AHTHH TRV2-GFP+TRV 0.1% FUAR R BFA WL
4 A< TRV2-GFP+TRV 1 0.1% £ B R IR
5 Bk 0.1% U AW
6 Btk 0.1% Z W RIFW
FIFEAR ) 7E TRV2 # 44 L ¥ EGFP 4wt 1% 6 , I INIB R 3 1

2.2 TRV2-GFP-LiCWIN S R A =i
xRix

Y JEME IR 2 d G, A8 FH R AT HE S Ak 20
% 25 B, & B 2F 4R Mk TRV2—GFP 5 358 R T 2R 40 1
% Fr A vty 195 R A T AL L AL S L
GFP 7t (B 5A) , B 42 71 (wild type, WT) X [ 4 A
IR RIS 2R 6 RIAETFU) A b, il ik o
A P TR AU W % 1) DR R 2L Vg A ik =5
o A5 o e L L ) B T i A B SR Y GFP %, BF
Az 7R ok R 4H R A %2 3 GFP %66 (&1 5B) . A Frid

RIS A4k, 3t — 5 E S TRV AJ DUR Yl A
RS WU T VIGS 7R R BRI .
23 BWERENEMERSH
W M50 (3R 1, qQRT-PCR #& 1] 4b
2 dJ5 LICWIN RIS &, S5 LR, EF VTR A
LiCWIN ik /503 N B (P<0.001) , L RIEELN
23R AR B FE R (TRV2-GFP) ) 30% (&1 6) . iX 3
B VIGS 14 RAEMHE A5 1 ITER T LiICWIN.
24 LiICWINEREMEMNARDMEZERZ EHNFIE
FEANT A% G A w55 25 40 d e 5L/ =2
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A. &I (light-emitting diode, LED) Y65 54241 (ultraviolet, UV ) YEI5 T 1Y GFP; B 88 Hz B iMUEE T 45 5L GFP ik
A. GFP under LED light source and UV light source; B. Expression of reporter gene GFP under confocal microscopy.
B5 MEEEGFPESEARBZHHRIE

Fig. 5 Expression of reporter gene GFP in Lycoris insularis bulbs

3k ok

SRR b R
Relative expression level of gene
o'

CK TRV2-GFP-LiCWIN
ALY Treatment

CK: 24 AR B R (R IR]) o 4+ RRTE P<<0.001 K- 22 547
Bt E B =3,

CK: Control plant with empty vector (the same as below). Triple
asterisks (***) indicate significant differences at the 0.001 probability
level; n=3.

E6 qRT-PCR#MLICWINERERIZE
Fig. 6 Expression level of LiCWIN gene detected by qRT-PCR

KRR, R LICWIN Z R JUBR A  NBE 2R H IR
G2, H AN 2500 A /N 280 b T 2 3k
IR RN ZE R B R H R BB R (B,
BE—BIAE T LiCWIN (E A mn NS 2R R AR T 8
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