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MNEN,FEY, B, MAR, T¥=, FHA

REB LD RS MNABELEZBE/LPREXFELKRFFR, XX 430070

WE A G (Lilium spp.) 6452 R A4 FHLE L B4R T E A PUARIE (Lilium oriental hybrid
‘Siberia’ ) AEH T R TERE T — M K EE LOENDONUCLEASE 1(SAG10) , # ] qRT-PCR #: 47 2E [H 56 15
S3HT, I I AT AT A R ST R E A RGN E B AL BRI R IR R R IGUE LOENDONUCLEASE 13
ik, 4R EIR, LOENDONUCLEASE 13T BEAHE (ORF ) 2y 921 bp, 4 {5 306 > E 5L FL ; LOENDONU-
CLEASE 175 H A4 i gl B P iR 2k, L2 8IS MR AMUK IR 89155 s SR IF 1 %35 LoENDO-
NUCLEASE 1¥EZ Hiy J 60 25 & i o S I F 0 Bk &, B G A6 B TR BRI 3d %635 LOENDONUCLEASE 1
BN T E AW I REE, B T PN S F R AR S m TR, 455050, LoEN-

DONUCLEASE 1 BA i Ab 2 Fint g2 1 Yiee .
KR
mESES S682.2  XEFRIRA A
|4 (Lilium spp.) A A & FF (Liliaceae) H & )&
(Lilium) BRARAE ST, EAAR 5 A 08 5 0 (6 R0 R
{8, fE R BREEYIAETT b A e g,
YIAE & v [ 3 2 e A B 2077 i, Horh = e 4 B D)
AEFPRE AR BREE — & ) 2R ., H 2 70%
PLE T S 0, T DV o 1 i D) AR 4 2 AR p
FEVFIE sk i 2 i A R ) S B BUIR B ER
SET) A6 57 5 T e < s 8] 7 I s A (g et e 3R
) A8 A EH A UIAE T o L ek s
HELL 20940 HYBE KR R b & R . (B E A DI
iz, 2 A PR EFROR Y6120, A G UIE RIS =2
PEFR PR EUR A R E I T E A S A oy S Y1
WL BT, ST A A YT R 5 TE R 19 3 AR
2 PRI S B 1K 40960 L DRI, JE 8 fiE ) 46 Y o
2 EROULEL I, X T4 v i U0 A LB BT R 2 T
HEAREREZ L,
Ao 1) F LRI NI EE 7K R
o, e — AL E AT DU AT AR Y A

Wk H 8. 2022-10-11

HA WYL AESRE % RN ; REE; 1 Ek
XEHS  1000-2421(2024)01-0157-09

W E A 28 R B T Al I AE T (programmed cell
death, PCD) ,3X — iz F2 H , A 400 240 B 340 7 3 1ol ff
KA Joa 4 e it /N 43 F , I3 i 38 LAt B 437 4
FE A g 48 HAL S B 0 EE A K. BRI,
WAL HRZ PN A B EBES B0 R ML
EREE AR 10h A = o ¥ [=R= 1) e 2 (0 W 12
i, AT AL IR B8 7 A AR B AR AR
KAyFHEfR

TERE BT A — KA E L B YT G
FEH, G FR R 5 2 A OC 3L ] (senescence-associated
genes, SAGs)"? X — & i AR e E H IR
P SAG R — J I S FR L AL NAC,
WRKY \MYB %% 5% K PP2C BRI & 11 %
FRMGAE . Horh AR E — S Al A% R 1 A 1L AR
P A% R B AR FH L B AN ], W] A% 2 I 53 ok % 1R 41
Y] (exonuclease ) F14% 2 N V) B (endonuclease ) , 7p
I 57 85 3" R v U1 HIAZ B2 ¥ 51, 10 N 17 Tl DA v ]
R W T, 5 40 A% 1 i I] B 2L A/ U0 R D U0 Tt 30

FEATH ¢ FZEH A TR H (2018YFD1000407) ; H e i A FE AT 9% 5 42 101 H (2662015BQO08) 5 [ 4 H AARL: 3 415 H (314019115
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PEN SRR BEVE FH A0SR 45 XUE DNA (dSDNA) |
Bk DNA (ssDNA) Fll RNA 25 A [7] 25 5, 3540 4% 1R
it LA )& — P, AT 3 o A% 1 g 7T L JR) A
FssDNA MIRNA, B BF5E 0 % IR EEE L)
NP EE T HEEM ., Y R T
(Arabidopsis thaliana) W, B & % % W ¥ 17 , BI-
FUNCTIONAL NUCLEASEI1(BFNI) . RIBONU-
CLEASE3 (RNS3) fl CALCIUM-DEPENDENT
NUCLEASE1(CANT ) % ¥ 1 it J5E 8] (1) 22 35 9k Wk 3%
PG W E MY P, A (Hemerocallis hyb-
rida) #% IR W 55 K DSA6 M4 A 47 (Dianthus caryo-
Phyllus) ¥R EEFRE N DeNUCT () 3 35 4R Bl % 16 5=
(5 0 TS BB AR A (Petunia hybrida) HIHF
5 % PR R B PhNUC T A9 75 P AN 26 2 5 % it P
T2 1) AR A L A v RO MR R0 SR 4 il S A
L (10 S SHAZ R S R B LA FIL A i AS T

2 BT AR TR AL R I 5T A PR 3 A A I il i T
SAG3.SAGI10(LoENDONUCLEASE 1) F1SAG11
FET A AL A R 3 2 5 A v KO 3 Tt
H A LoOENDONUCLEASE 1122 %3 k725 b e N
BE L EICIER AR AG I T ABA I SA 4b
N LOENDONUCLEASE 13 A5 15, ¥ 4
Tk Ak B A IF R E A AR, DA B
Wiz IER B IIRE, T A A= g kAN Tk
FEZZFH A UIME R BN RE R BFEZNA A
AR — 2 A LS AR

1 #MEEFE

1.1 R

AR I BT T i i VIAE A A SR AR T E A
AR W IR AL AR VI & i, 1 h Nz
B E , TR S AEECZEFT £ 30 em, KFR2E0E
AT 3 A B ZE AR K A, AP A8 T R S5
I R DR AE AR U o AR
RS ARAT B EFAS HE A A 2578 Columbia-0.
1.2 PR¥%ER (ABA)FI7KFER (SA) b EE

i WIH ABA R SATE H A b2 w2t # i iy 2
fig , ffi Jf] 100 mg/L i ABA 1200 mg/L 4 SA X} H
B B TT I TT ORE JE — B0 B A AL I T4 24 hidk
BT KA R X B AR R SIRAE ) A . I
Ab PR S I AERE T R RS R A T — 80 "CHE IR
VKA H

1.3 RNARIFEA R FEZPCR(gRT-PCR)

i FH RNA #2 a5 6 (CWOS81M, B Ry i 4 2k
PR A A7 BR 2 5] $ BUET 5 AN R B 30 46 2
ARG T I R B9 RNA B s % s ) & (AE3L L,
XA HAGRAFR) A B cDNA, UHE
LoActin ML FEIF AtActin V5 J N2 5L 01207 fili FH 5¢
S i & (AQ601, Jbat U4 AR H AR FRA
) ) Fil LightCycler 96 % Y62 # PCR /X (Roche, Swit-
zerland) #17 LOENDONUCLEASE 13K 823k 5
Bro FI 2724 ik i A7 3 DA X 3608 8 00 40 i
e
1.4 HWERE ORF #iEfid RiAHKEHE

SHEH A TN C kRN A G kA
B>, %3 LOENDONUCLEASE 1 ORF [X 41
1 G B 2051 02 1), 48 A = O/ Mix
(TSE101, 4t 5 SR A= Wy Rk e A BR 2 w593 1y
Y1), S BRI 45 Sal T A Kpn 1, 38 32 XU AR P
A vk M it 3K # R Super1300-LoENDONU-
CLEASE 1.
1.5 LoENDONUCLEASE 1 &%kt

FIFHINCBIFF 1 BLASTP 7848 T.H X} LoENDO-
NUCLEASE 1 ()2 1 77 51 5 HoAth ) b 47 o X 4
Br L 4fFH MEGA X 3 b i 45 8237 Lt X LoENDO-
NUCLEASE 1 & H [ 5 85 15 81, JF 1) 8 & 40 0k
e .
1.6 BETFEEHLIEEREES T

SR FAE 7 18 0 kA7 0 g T AL A2 4t
P U 258 R Ao A S TR PR 1, 0 T A 5 PRl ek R A 7
& TRULI A0 A BRAE BRI 4
1.7 HERSENE

23 255 I E 2 8 Chen 2524 19 5 vk . FREL
PR IR it B 290.2 g, LA 2 mL 80% P A HL,
60 ‘CHE IR K I 2 h; LA 80YS P A2 Xt HE, il
FE P 663,646 nm T BYOGIE , BEAFE A 3IRAEY)
iy
1.8 BEHEHPHBERITRIE

# Super1300-LoENDONUCLEASE 1% A 4¢
FETR GV 3101, HUBH PR R 3 35 97 5 250 A T, E
FA2 YL H (10 mmol/L 2- Mk Z, i % , 10 mmol/L
MgCl,, 20 pmol/L W T 7l , pH=5.6) , I ODgq
% 0.8, BURALWI R AERE Fr | (8 R AT FL A8 il & ELAR
Jl2mm A GG R BRI LS FKERH.
K ELAS W A= G VIR R A A e, 5
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F1 AHRATAMSIY
Table I Primers used in this study

514 FR Primers

J¥%1] Sequences (5" —3")

JHi& Usage

LoENDONUCLEASE 1qRT F
LoENDONUCLEASE 1gRT R
LoActin F
LoActin R
AtActin F
AtActin R
LoENDONUCLEASE 1 ORF F
LoENDONUCLEASE 1 ORF R

LoENDONUCLEASE 1 #4 F

LoENDONUCLEASE 1 #4 R

Super F
LoENDONUCLEASE 1R1

GCATCCCTAATCTTACTCCACCTTG
GCACTGGCAGACTACTACGGG
GGTTGGGATGGGTCAGAAAG
TGTACGACCACTGGCATACAGG
GAAGTACAGTGTCTGGATCGGTG
GGAAATGAAACAAACAAATGGAG
ATGTATTCATTTTCAACCATCTCCG
TCAGGTTGGTGGCGGTATTTC
CTGCAGGGGCCCGGGGTCGAC
ATGTATTCATTTTCAACCATCTCCG
GCCCTTGCTCACCATGGTACC
GGTTGGTGGCGGTATTTCC
GGATAAATAGCCTTGCTTCC
ATGGCAGTCTCTTGTGTAATCG

SN

Expression analysis

ORF FFoly 1
ORF amplification

B L

Overexpression vector construction

T PR PR A A

Detection of transgenic plants

JE240.07 MPa. {4 J5 4 18 v 1125 8 7K BE ¥ 31k
Jo BT RRE R AT I, 8 CCERE F% 3 d 5 B IE 5 55 5%
(HEHEH 0 d) o HE RN DBIRER B 5 000 Ix; 06
HE /BRG] 10 h/14 hy 8 1 K 23 “C/R 1\ 20 °C;
AEXF 25 SMESE 60 26, BB 2 d AR IC SR IR
1.9 BFESEERNE

IR B85 B9 AE B 0.2 g, BRI T4 45 20 mL 28
w7k, 200 r/min, 25 ‘CHE IR 55 7% 30 min, 7F 23 ~
25 “CIEIR 2 F H L AL (DDSJI-308A )l 22 2 1L
WU oL R B A HS e B S, B 3
WA EE .

HHEAXRP . B FBER=PIHHE IR/ EHS
FX100% .
1.10 WZEE(MDA)NZE

S T AR L 2R (TBA) 3% 31
Sy P

FREL 0.2 g (m) B 6F FE 50 0T B 8 K, A 2
mL 5% =& LR (TCA), % iRA), Hl TCA &%
% 5mL,5000 r/min, 4 “CE.C 10 min, & R
WARFL(V) s W H 2 mL (V) _E3E#EBOE, A 3 mL
0.5% TBA,RAG G &M, 5000 r/min, 4 “CE.O
10 min, Ml & _F3EWRARBL(V,) , 4397 450,532,600
nm AT E WOGIE , BN FE 3R A E A

FHEAR: Cupa=[(6.45X (A5 —Ag) —0.56 X
Aus) X Vo XV 1/ (ViXm) o
111 HIEHH

H Excel b B , GraphPad Prism 8.3.0 22 1l [&]
%, % F IBM SPSS Statistics 26 % 4 #4722 5 i

E T
2 #ERE57MH

2.1 BAEEFEEZMBEXER SAGHIFIE

EH TR FH B 1 114> SAG B AR
A A AE A TE AN R B 1 AR 25 i A A [F] 2 B iy 3%
MR, S5 IR SAGI0 LA B A AL S Fnt 5
i B Rk R AR A B gE E—2A T
SAGI104y 514E 100 mg/L. ABA F1200 mg/1. SA 4b B
JE A G AEA T R IL KL, 4521 R, ABA I
SA 4b P BEE S SAGIO g £ 3k , H SA &b 3 5
SAGI0 Ry Feik it it 3 m T AR HEAEA (B 1),

6_

mm CK &
Bl Treatment
2 5h
O
iz o
A 4
2% s
= =
S &
SR
o 2F
=
= 1

ABA SA

WRAHL Hormone treatment
*FRINTE0.05 K- 225 3. TR, *indicates the significant
difference at 0.05 level. The same as follows.
1 100 mg/L ABA #1200 mg/L SA &5
SAG10WFRIESD I
Fig.1 The expression of SAG10in ABA and
SA-treated lily flowers
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2.2 SAGT10EREy HEAFHL S
NS N v IS i S
SAGI0 ORF X5 #1 (% 1), WA & {8 7 cDNA
P15 5] SAGI0 3 H 921 bp B i X 751 . [
U8B 7 90 &R e ik Ak o A 45 R 2 B R

SAGI10 % H 5 A 4 & (Tulipa gesneriana ) % %
K 16 (QGT40635.1) [ P8 7 et i, (L HE A 36
A3 8 P54 (3 1 B ENDONUCLEASE 1, [ i
# SAGI10 IE =0 4 4 A LoENDONUCLEASE 1
(WGJ83495.1) .

[WGJ83495.1 Endonuclease 1[Lilium oriental hybrid 'Siberia’] ]

—

1P 042450788 1

4|—|—

QGT40635.1 Senescence-associated protein 6[ Tulipa gesnerianal

ONMO05220.1 Endonuclease 1[Zea mays]

! NP 001334834.1 Endonuclease 1 precursor [Zea mays ]

XP 002447181.1 Endonuclease 1 [Sorghum bicolor]
XP 004976967.1 Endonuclease 1 [Setaria italica)
| I__ RLM65179.1 Endonuclease 1 [Panicum miliaceum]

XP 025825975.1 Endonuclease 1 isoform X2 [Panicum hallir]
XP 039820408.1 Endonuclease 1 [Panicum virgatum]

XP 006653802 2 Endonuclease 1 [Oryza brachyantha]
—@025880525.1 Endonuclease 1 [Oryza sativa Japonica Group]
XP 052151918.1 Endonuclease 1 [Oryza glaberrimal

P 003580631.1 Endonuclease 1 [ Brachypodium distachyon]

—

XP 047050163.1 Endonuclease 1 [Lolium rigidum ]

XP051219816.1 Endonuclease 1 [Lolium perenne]

XP 020167969.1 Endonuclease 1 [Aegilops tauschiisubsp. strangulata]
XP 037472007.1 Endonuclease 1 [ Triticum dicoccoides)
XP 044320888.1 Endonuclease 1 [ Triticum aestivum]

XP 048559700.1 Endonuclease 1 [ Triticum urartu]
EMS53227.1 Nuclease PA3 [ Triticum urartu]
XP 044968357.1 Endonuclease | [Hordeum vulgaresubsp. vulgare]

AAC34856.1 Senescence-associated protein 6 [ Hemerocallis hybrid cultivar]
XP 020244219.1 Endonuclease 1 [Asparagus officinalis]
[ XP 008776745.1 Endonuclease 1 [Phoenix dactylifera]
| L XP010921986.1 Endonuclease 1 [Elaeis guineensis]
1 XP 020103667.1 Endonuclease 1 [Ananas comosus)
XP 020698925.1 Endonuclease 1 [Dendrobium catenatum ]
XP 042450787.1 Endonuclease 1-like isoform X1 [Zingiber officinale]
XP 042470919.1 Endonuclease 1-like isoform X1 [Zingiber officinale]

Endonuclease 1-like isoform X2 [Zingiber officinale]

XP 010268795.1 PREDICTED: Endonuclease 1-like [Nelumbo nucifera]
OVAI13911.1 S1/P1 Nuclease[ Macleaya cordata]

— XP 026410691.1 Endonuclease 1-like [Papaver somniferum ]
L— XP 026392341.1 Endonuclease 1-like [Papaver somniferum]
XP 038712052.1 Endonuclease 1 [ Tripterygium wilfordii ]

PON70983.1 S1/P1 Nuclease [ Parasponia andersonii]
_|_|: XP 010092619.1 Endonuclease 1 [Morus notabilis]
XP 015887020.2 Endonuclease 1-like [Ziziphus jujuba var. spinosa]
OMO65080.1 S1/P1 Nuclease [Corchorus olitorius]
—L OMO76566.1 S1/P1 Nuclease [Corchorus capsularis]

XP 0212952271 Endonuclease 1 [Herrania umbratica)
| EEOY28376A1 Bifunctional Nuclease i [ Theobroma cacao)
XP 007025754.2 PREDICTED: Endonuclease | [ Theobroma cacao)

XP 022715963.1 Endonuclease 1 [ Durio zibethinus)

XP 012454701.1 PREDICTED: Endonuclease 1-like [ Gossypium raimondii]
XP 016731208.1 Endonuclease 1 [ Gossypium hirsutum]
XP 016711405.1 Endonuclease 1-like [ Gossypium hirsutum]
XP 017648899.1 PREDICTED: Endonuclease 1-like [ Gossypium arboreum |
KHF97593.1 Nuclease S1 [Gossypium arboreum]

XP 040935417.1 Endonuclease 1-like [Gossypium hirsutum]
XP 017648898.1 PREDICTED: Endonuclease 1-like [ Gossypium arboreum ]
XP 016731206.1 Endonuclease 1-like [ Gossypium hirsutum ]
XP 012454699.1 PREDICTED: Endonuclease 1-like isoform X1 [Gossypium raimondii]
KAA3478856.1 Endonuclease 1-like [ Gossypium australe]
XP 044460662.1 Endonuclease 1 [ Mangifera indica)

XP 006449247 2 Endonuclease 1 [Citrus clementina)
E KAJ4703398.1 Endonuclease [Melia azedarach]

KAH9796785.1 Endonuclease 1 [Citrus sinensis]

KAI8001877.1 Endonuclease 1 [ Cameliia lanceoleosa]

0.05

XP 031397899.1 Endonuclease 1 isoform X1 [Punica granatum ]

E 2 LoENDONUCLEASE 18 &gtk o547
Fig.2 Phylogenetic analysis of LOENDONUCLEASE 1
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2.3 LoENDONUCLEASE 1 E# B didRiE
ST

) F TR 5 B 4 3 A LOENDONUCLEASE 1
FE PR o FRak AR F AR KT R GV 3101, fif AL 7 =
1 2 4 Super1300-LoENDONUCLEASE 1 #4K %%
PRI RE I+ B A B 20 RAIREE R ik , 345 84~ T 4%
LoENDONUCLEASE 1% 3 BAYERE & (F 3A) .
H—F A )E, 7 5 T,48 LIENDONUCLE-
ASE 15634l 7 o FRMMEE T R I bR &
LLFE I B Fl1 22 R AL B ] 452 Super1300 25 20k R W
SEEET, I B 2RI AL (B 3B) , R %
ik LOENDONUCLEASE 1 #: N 7E—E R FAE ik
TR

LoENDONUCLEASE I LoENDONUCLEASE: 1

OE T4-1-3-1-6 OF T4-1-3-4-9
A FGFER B 2R PCR TINS5 (M: 2 000 bp marker, 1-8: M &R
T ) 5 B ARG ST B B R % . A PCR results of transgenic

positive lines (M: 2 000 bp marker, 1-8: Positive lines detection) ;

Super1300
3-3-9-2

B:Phenotype of Arabidopsis transgenic positive lines.
B3 LoENDONUCLEASE 1%#ERHIET
BEIE R A TE R R BT
Fig.3 Identification and phenotypic analysis
of LOENDONUCLEASE 1 transgenic
Arabidopsis thaliana positive lines

FIH qRT-PCR A 55 5 3 26 35 8l md IF B Lo-
ENDONUCLEASE 13 By ZiE1E 0, 45 R 8w,
i IR FEFL MR R T LOENDONUCLEASE 13 [
(2R KA 5 = T IR (R AA ) o e R 5 i
B LSRR W], o Rk B KBk &R T LOENDONU-
CLEASE 1 W n 2% & & & i B 2 18 F X7 |
(K4B),

A E B

= 180000, e = 025
=}
7 160000} ] =
- = 020}
= 140 000} =
; _ :
g 120000 s = 015}
100 000} S
= 80000 < o0}
60000} £
#é 40 000} Eﬂ 0.05}
& 20000} B
= ;
5 0 v % 0.00

T 2 3 o+

HILR bR &R LR bR &R

Transgenic lines Transgenic lines

1: Super1300 T3-3-9-2;2: LoOENDNUCLEASE 1 OE T4-1-3-1-
65 3: LOENDNUCLEASE 1 OE T4-1-3-4-9, A: LoENDONU-
CLEASE 13N FIAE B R ot SR S ik . #8878 0.01 7K
FL2RE¥F. TH. A: Expression analysis of LOENDONU-
CLEASE 1 gene; B: Chlorophyll content in leaves. ** indicates
highly significant difference at 0.01 level. The same as follows.

B4 FHEFEPEGITH LOENDONUCLEASE 1
ERARENITEHEREIENE
Fig.4 Gene expression analysis and chlorophyll
content determination in transgenic Arabidopsis thaliana
overexpressing LOENDONUCLEASE 1 gene

2.4 LoENDONUCLEASE 1&EB&H#M APy
RiLSHh

B A S 9O E H (GFP) B LOENDONU-
CLEASE 1% [H it 3¢ 7k 20K 9k i 7% Ak B & e 8k 18]
A K LoOENDONUCLEASE 13 R i) 22 518 I
ZER R (A 5), LOENDONUCLEASE 1333k 1)
A AL b YRR LI 2 B 2 14 2 A, R Lo-
ENDONUCLEASE 137 E A 468 ) B g

H A& v b R i 2 38 LOENDONUCLE-
ASE 13N 1 E MR R i Fk 0 d i, i &6
R ¥R M B R AR AL, 2 d J§ LoOENDONUCLE-
ASE 13 33560 7 5 2 82 BE W1 e (& 6A) o
qRT-PCRIMTE R B, 12 %38 2 d B AERE FH Lo-
ENDONUCLEASE 113355 W] % 5 T Super1300
XTHE (B 6B) o [l ek B A 4B 8% A MDA &% it
(1 6C) FIE F515 % (K 6D ) Mt 2 = TXF B, 3
LoENDONUCLEASE 133 #5489 A b 40 i i =
G AR B

3 it #

W) 8 2 S AE ) A0 L 52 P9 A PR 2 i i LR
o R B AN BT IF B AL T B — A [ AR
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RSO LRSI
GFP GFP
‘ . e 1% k]
Bright field Bright field

B SOLHR T
GFP

W13%
Bright field

A ARIRYAERE A 3 B 2 8 Super1300 232 x5 18 ; C: LOENDONUCLEASE 133335 H & 48R GFP 2& 6K 5 R A 913, 3 U AE M) T
. A: Un-infiltrated tepal discs; B: Super1300 empty vector; C: LOENDONUCLEASE 1 overexpressed lily tepals; GFP fluorescence dia-
gram and bright field from the same perspective, three biological repeats.

5 LoENDONUCLEASE 13 RiZE&#MF GFP ML
Fig.5 Observation of GFP fluorescence in LOENDONUCLEASE 1 overexpressed lily tepal discs

m Super]300
= LoENDONUCLEASE 1 OE

15¢ %
—|

Super1300 &;4\«\»«,\,‘} (@O

2
&
KoL )
©
2
A B =
a1
I8
X
LoENDONUCLEASE 1 OE ®
-’D7<v
=
5 =<
; 0
0d 2d 0 2
i fi)/d Time
4 BF 120
E 1 =
g 4l £ 100
z ki
= : 80
— 3r =
= :
¢ g D = 60
N
£ 2l 8
0 tjs 40
& ;
# 1 i
1l H: 20
B e
0
Super1300 LoOENDONUCLEASE I OE Super1300 LoENDONUCLEASE 1 OE
Overexpressed tepals Overexpressed tepals

AH A THARNE EH R H i R I8 LOENDONUCLEASE 1R B3 HT 5 B i Rk B LOENDONUCLEASE 12 ¥ 43k 5
C:MDA & ;D: B FB3B %, A: Phenotypic analysis of overexpressed LoOENDONUCLEASE 1 in tepal discs of Lilium oriental hybrid ‘Si-
beria’ ; B: The expression changes of LOENDONUCLEASE 1 gene in overexpressed materials; C: MDA content; D: Ton leakage rate.

6 FAHES BEMNIE #HF PiERELOENDONUCLEASE 1HIREI S Hrin £ IEIEHRIE

Fig.6 Phenotype analysis and physiological index determination of LOENDONUCLEASE 1 overexpressed in tepal

discs of Lilium oriental hybrid ‘Siberia’
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TR GEH RS E R AR R AR . B TR ER
SRR AEM I b il Y E R AR
WIE], AE 8 SR = oh B a R, IR LR il
I RE RS ) AT BIR A0 37 4 40 B2 20 A0 A K i
PUARBE a0 2 AR TR A R Pl B
BVER AR B AR K B B, Bk S8 U L A6 2 58 A
HApfifiw , AT W 2275 SO 7%, 76 2 i 2 K
SHE TR R R s i B R B h LS, AEREAE PR
M IEH AR A MR E S e A
KR T HENEN . CRBUEIIAE T 52 SN AR I W
AR HEAE AR T W B AT AR R B R v K B
M ABA KI5 538 X 2 A UEAE S B
TR R KA IR R TRy B30 i e &2
SA 5 51 TgNAP 55 XUE 6 5 SA A9 & iU
ROS /K-, AT I 46 24 F) 5 1200 S0 20 i 30 0F
FERI, ABA FISATE A G AL w2 5 MR &6 A,
AP ABA FITSA Kb B I SN E A AL 1 (R
RF) AT HLEIA B i — o

HA VAL =2 RN 7 1) =5 T,
DL R | e A B V% o AE R FERE ) AR K R T O
R R IEA R D RE , (HH U B A — 2 1A R
P BN M T TR SR PR AR 5 MR S PR
YRR BB L K A= )R 53— W R 2 AR ) 2 i R AE A O
A Fr i 2 AR T A 0 BRI
FA T A6 2 0 v 5 A% TR A e A O 1) X A% 1% Tl
B[ BENT 75 A6 9% R AL 45 b ek i Y SR
BFNI TEAH YY) % 2% 1o B2 v () 22 90 24 T RE i AS B A o
FEILABP Bl e, A% R Il R R Y D B A — Se 4l L (P
EAFE Y A D BE AR 2 A0 A . Flan, 76 73
(Petroselinum crispum Mill.) W, 2 4% PR il 5 (A Pe-
NUCIFIPeNUC2 5 F SRR S BG5S Tt g
YT E | MR A 4 PANUCTTEAE 5= 5 3 e
ORI R Y A L — ARG SR LA B4R E
Hh i PR ) T RE AT 1 i = BH A ) 6 RO T UEE -

AR5 v 24 2] i 17 B 9 R MK A IR IR AE A
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Function analysis of nuclease gene LOENDONUCLEASE 1 during
flower senescence in Lilium oriental hybrid

LI Ruirui, LIU Yujie, XU Xintong, LIU Yi,HE Yinjiao, WANG Caiyun, LUO Jing

National Key Laboratory for Germplasm Innovation & Ultilization of Horticultural Crops/
College of Horticulture and Forestry Sciences , Huazhong Agricultural University,
Wuhan 430070, China

Abstract A senescence-related gene LOENDONUCLEASE 1 (SAG10) was cloned from the tepals
of Liliwm oriental hybrid *Siberia’ to study the molecular mechanism underlying the senescence of flower
in lily (Lilium spp.). The expression of SAGI10 was analyzed with qRT-PCR, and the function of LoEN-
DONUCLEASE 1 gene was identified with Agrobacterium-mediated stable overexpression system of Ara-
bidopsis thaliana and transient overexpression system of lily tepals. The results showed that the open read-
ing frame (ORF) of LoOENDONUCLEASE 1 gene was 921 bp, encoding 306 amino acids. LoENDONU-
CLEASE 1 was uniquely expressed in the senescence of flowers and leaves in lily, and was induced by ab-
scisic acid and salicylic acid. The content of chlorophyll in leaves of Arabidopsis strain with overexpressing
LoENDONUCLEASE 1 was significantly lower than that in the control. LoOENDONUCLEASE 1 gene
was transiently overexpressed in lily tepals, accelerating the senescence of tepals in lily. The content of
malondialdehyde (MDA) and ion leakage rate in the overexpressed tepals were significantly higher than
that in the control. It is indicated that LOENDONUCLEASE 1 can promote the senescence of flowers and
leaves in lily.

Keywords lily; cut flowers; flower senescence ; senescence-associated genes; nuclease; overexpres-

sion
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