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BEAGHMEL T RENE KEEER
LohGBSSI K5Efg 5 Rk

KW, MgE, & 8, %, ZFT
(W2 Ll 5 A WEAR =B FIMBFR R, Wi B 310058)

WE. [A6)2 2 E 4 Lilium spp. E 0 LT ZHMRARS, BHORBN TEERELFTEXRETE, SFHFREANG
RAYTHEBELELFTRESRAER, [FEIAEZERBFEAFTES kA Lilium ‘Sorbonne’ &K% A A4
AWM AR L F R EfEHRE A L AR DNA Kshbeik ¥ 383 K(RACE), S£IEH4 AR * 5
Bk 25 AR M A R B A B LohGBSSI, 3t AR MEA L FMER R iEp, [LR)OREWESBR-E
¥, BRALSBEHRALFTIRETHADELEERWI0~15d), DSFEEHREEH X (15~55 )R DHEEBX
JEH(55~75d), @ kI WA SHARH S mEEL R LohGBSSI(GenBank & & % . MF101407.1)4 % 1 913 bp,
FA A E4E(ORF) KA 1 665 bp, % 554 NRAER, RABRA I L5 2 M G4 Lilium daidii var. unicolor GBSSI B &
PEE F(92%), MMz A B THE T GBSSI A B Kk, @LohGBSSI AR L Efovt P A X B TEHEAFMR, &
PHEENDERNRERZSALAR-EARBET,;, RELFTISEEN LohGBSSI AKX £ 1S5RS, BR%EE
BRI E PR S BIMETY SR, (B0 AE MR SR AR GBSS A ER A THARIELT
A, AT A LRSI RETIRE, BOK 1417

KB, MWF;, A5 ab; %ELF,; GBSS; Ak, xR EZFk
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In vitro bulblet development and analysis of starch synthase gene

(LohGBSSI) from Lilium ‘Sorbonne’

MIN Ruihan, SUN Minyi, WU Yun, LI Shiqi, XIA Yiping

( Institute of Landscape Architecture, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou

310058, Zhejiang, China)

Abstract: [Objective ]To promote the breeding speed of Lilium spp. bulbs, a study is conducted of the
metabolism of starch, a major component of lily bulbs. [ Method ] Taking the bulbs in vitro of oriental hybrids
Lilium  ‘Sorbonne’, the most popular variety as the research subject, observations are made of the morphologi-
cal changes and starch accumulation during different development stages. Thereafter, the granule bound starch
synthase gene LohGBSSI was cloned with RACE employed, and the gene expression profiles of different tissues
and development stages were analyzed. [ Result](1) During the formation and development process of lily bul-
blets cultured in vitro, in terms of the morphological traits and source-sink transition, there are mainly three
stages namely the initial swelling stage, the rapid swelling stage and later swelling stage. (2) The total length
of LohGBSSI (GenBank accession number: MF101407.1) is 1 913 bp, and the open reading frame is 1 665 bp,
encoding 554 amino acids, which was highly homologous to GBSSI of Lilium davidii var. unicolor (92%), sug-
gesting that this gene might belong with the GBSSI gene family. (3) The expression of LohGBSSI gene in bulbs
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and leaves was significantly higher than that in stem segments and roots, indicating that the most important site
for amylose synthesis was the main source-sink organs. Furthermore, the LohGBSSI expression was highest at
15 d in bulblet, suggesting that rapid starch synthesis is a necessity for the early bulblet morphogenesis. [ Con-
clusion] This study has laid a foundation for further functional analysis of GBSS in bulb development and also
provided a basis for future lily starch relevant gene modification. [Ch, 9 fig. 1 tab. 17 ref.]

Key words: botany; Lilium ‘Sorbonne’ ; bulblet development; GBSS; cloning; different expression

H A Lilium spp./& H & F} Liliaceae H &8 Lilium 2454 ARSI Y, #5 0 “BRARME S Z 7,
HBEZHE LN EY, A2 L T Em A G R WO L, 16 G & A a8 10 b Bl bl 5 8-
KR R ETBIT R A G/NEERFEY O, B @R, MR tm 4o,
AL ) R IR B ER, 5 TR 60% LA L, ALIE EEEVE M M L EERER, eI AR
ZH5EEARB AT Y, WA B (starch synthase, SS) J& WM A=W & it # b 0 Gk i 2 — , £ &
A OB 45 A VE By & L (granule-bound starch synthase, GBSS) FI A 35 M4 3¢ ¥y A il i (soluble starch synthase,
SSS)2 i, 4352 EHEE RS EETE R G, T, GBSS fgil i a-1,4-D-HH T HERE I 1 — 0l 2 5 46 0 b
F1%) 78] 2 W B R AN T 300 1 SROME () AR I D, SRR SRS Y ELBE, R ELEEVEN A U R P A OGRS W
GBSS I (30~70 kD)1 GBSS Il (70~100 kD)% 2 #[w) T-fi . Hui, © MIARGIT Arabidopsis thaliana™ . 5
B4 28 Solanum tuberosum " ZF R W) T v AT 2 GBSS LK, H &I GBSSI 182k 23 1 Wi BLAE UE M 19 A il
SZ R, S EORE YR P ELBE T R B G B AT O R B . R A 25 A 0 AR b B (IR kR 2Rk, 5x107
mmol-L™), GBSS M i ¥ i s, SR, $1 X5 1 & GBSS He P Y v b K R B R 5 T 4 e = 17,
W2 7T A G R F IR — LR . AR LUARTTAS KB Lilium oriental  *Sorbonne’ £
PRET S RRE, Gl T S LS FIVE by &t D g, AT L - OC R, A R o3/ N B 2R I G R
W 255 IR SR 2 s, R eDNA AR i PR 3 52 OR (RACE) se b <RI WURLES & TE B A 1
B N (LohGBSS) , Jf-ii i 72 ik B 3R 45 Wi 5 5RO NE (qRT-PCR) £ AR 73 #7125 R 7 A [] 2 40 0% % 7 30
(R IRBEEL, NIFIE LohGBSS 16 B K E A TE M A iU 8% 25 K 5 ol F v iy 98 2 AL 1 R0 i 6 3 9 it o 75
BEE PSR

1 MRS

1.1 ##

LA B R WL R 2= AR S T A S AR T H & BB A B, LR FE RN 60
pwmol -m?-s7 W E R (25+2) C,
12 WIRAE
121 BARINHEELZFTIRTOBEFLN  RIEALREE T WEFZE R T EYFI AR R &3
ZEB IR s (R EREE FR 3 50 mL, I HE TR R R IR ) o KRR MS(T0 g- L7 ERE+S ¢
LB ) M ek B gR A, BR AR 0, 15, 25, 35, 45, 55 F1 75 d WESIEHA R, Soit Mgk E AR Fn
JE, T 0~15(P)) . 15~25(P,). 25~35(P;) . 35~45(P,) . 45~55(Ps)Fl 55~75 d(Pg) i i 25 % K %
122 BARDBERFER PR R E LGN E XL FMMEHE] 5, BEPLEBCE KRB K1Y
ANEZE  YTs  RIARER R A AL VTR AT S PR 0.3 g, WA AR 30 min J5 % A -80 CrkAE
FE, R JECHR 32 0 5 v by o i 43 4, EAE 3 WIBCP A, 1 Py Py Py, Py, Ps Hl P & I TE KD B2
HRE,
1.2.3  LohGBSS 3B ¢DNA 5'#= 3'3% /7 5] 69 3K 47 R BR o5 ke ik = BRI Ak 8 15 (CTAB ) 2 X
CRIR BEZE L RNAY, T blastx B R 3L DR R AT R LE DA A SR 2H BaE P AR B LohGBSS
cDNA F35) F B, R Beacon Designer 7 3K 531 3/ % F1 5" %% RACE ¥ 514, {1 Clontech SMARTer®
RACE 5'/3"i 5l & (Takara A 7 )& 55 1 5% cDNA, 5 FE15 5] LohGBSS ¢DNA 5'F1 3" ¥ J7 51 (S R 5
&) . X RACE =t A7 Inldic . i Poly & 4lifk, #E#:E pGEM-T #fk I, 54 KIAIR A W Escherichia
coli DHS5cu [ BAZAS AN, TR BHPE va e, 25 2 il TAEY) TR A B2 WY |
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1.2.4  LohGBSS /W # qRT-PCR %41 FI LM 56 E £ PCR KRR LohGBSS TEAN R ZL (it | 228 |
25 M) A0, 15, 45, 60 Fi1 75 d) M RIXFF AT 2087 . MRS LohGBSS 119 cDNA J¥51, %
RS, BS54 . 5'-AGGAAGGATTCACTGGATT-3", T34 . 5 -TTGGACATAGGAGCGATT-
3", VL GAPDH WWNZ RN, FiF51% . 5'-GAATGGCAAGCTAACTGGAATG-3", Fii#51#. 5'-CAGC-
CTTGATCTGATCGTAAGT-3", F|f CFX ConnectTM %% %% & PCR i il & 4t (Bio-Rad /A wl ) 43 #t Loh G-
BSS W F kR PCR RV &R 95 °C, 2 min; 95 °C, S5s; 60 °C, 30s; 39 ME¥, A C 1E
BAHEA X R AR, HE 3 RBCERIME,

1.2.5 it 3o @Z’i%ﬂﬁ}j{ﬁ%(g-ﬁ%’“d")=m@;(|+n)—mﬁ;,,/t, ?i*ﬁ*ﬂ%%:[wi;'i:'?ff’n‘(l+rz)_wi)i:'5f~"n‘zzJ/wiﬁz‘i{f}iny /E\:':F’
n=(1, 2, 3, 4, 5, 6)"", BIAHAREURE S5, ¢ S AHAR 2 RICFE[R] B K E(d) . 32 WPS Excel 2018 &
SPSS 17.0 #4740t 2% 5017

2 HREHH

21 NBERXRBEIRERKRS

INBEZERE A BRI IR AL IS, B SRR B Ry, BRI SR F L 15 d I ETRT BT UL B Y
e, MBI AW, R e S 5~6 d iy, ARG, HigRE 45 d, Ml E Ak (A
1), /MR EARTESLI R P, 2= 75 d B35 1.93 em (£ 1), /NBE2E6E 5T B AT AR a3, L
2 YL TR B A B B, TR R G AR R . Py(15~25 d) IR, T 0.048 g- bR -d (I 2)

1 BB BRNEZRERSER
Table 1 Developmental morphological indexes of ‘Sorbonne’ bulblets
KR /d HH 5% K /em LV P /em AN =N eI AN T E S E R
0 3.00 + 0.00 b 0.10 £ 0.01 d 0.00 =+ 0.00 d 1.00 £ 0.03 e 0.04 £ 0.01d 0.42 £ 0.02 ¢
15 3.67+045b 0.57 £ 0.04 d 2.67+033 ¢ 278 £0.22d 0.14 £ 0.03 d 0.53 £ 0.06 e
25 11.33 £ 0.86 a 1.59 + 0.08 ¢ 3.33 £ 0.33 be 420 £ 0.07 ¢ 0.70 £ 0.04 ¢ 0.85 £ 0.07 d
35 10.33 £ 0.67 a 1.94 £ 0.10 ¢ 4.67 £ 0.67 ab 5.00 £ 0.09 b 0.80 + 0.40 be 0.99 £ 0.19 cd
45 13.00 + 1.08 a 261 £0.16 b 5.00 £ 0.57 a 5.02+0.10 b 1.28 £ 0.18 b 121 £0.12 ¢
55 13.66 + 0.67 a 2.66 + 0.17 ab 501 £047 a 594 +0.17 a 1.82 £ 0.36 a 1.57 £ 0.14 b
75 15.00 + 1.00 a 322+042 a 567033 a 6.16 + 0.23 a 2.08 £0.17 a 193 £0.12 a
BE . TR B AN TR) “ BE R 22 53 3 (P<<0.05)
N\\FT/_\ 0.06 a
T 0.04 bob
NT b
B omt || . ﬂ
se Ml
p, P, Py P, Ps P
PURIINInR C]

KRG FhEFR R 22 5 5.3 (P<0.05)
B2 kA SEmREELR

Figure 2 Swelling rate changes during different

Bl kR BRDFEEZLFEL

Growth status of

Figure 1 ‘Sorbonne’ bulblets during

different developmental stages
developmental stages of ‘Sorbonne’ bulblet

22 IMNEEEMRESHEN

TE/NBEZE L WA, BRI B R R i L, BAE 15~45 d IR, ZEmAT T B (
3A); BEEEIP RS FE Ry PR 0 MR IE A SE, MR R BN 0.90, T8k B RAE Pi(0~15 d)BrBide s,
9.29, RUITE/NBEZENE KW, Vb b AR LA 208 S, Py(15-~25 d) By Bai i Bk, 2578
e TFA, (HAE Py(25~45 d)BrBoye b AR R A LA(E, DEWITEm B 4G, W REH] T3 Lk L 825y
JEVEFAT, Bl SO ] AR (KI3B) .
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Figure 3 Changes in starch content and starch accumulation rate during different developmental stages of ‘Sorbonne’  bulblet
2.3 ‘&#B’ LohGBSS EE cDNA £KF 547
K H 5'RACE B AR P BAFE 8] 1 4K 50 283 bp (I 4A) ILHFF], KA 3'RACE BiAR Y #155] 154
KR 769 bp (Kl 4B) LT 5, B ras 19 5 F1 33751 5 LohGBSS cDNA P51 9F8z, 1551 eKh
1 913 bp % LohGBSS ¢cDNA J¥51, 35 14> 1 665 bp [ 2HE(ORF) , 4afit554 >4 LR (K5) .

marker LohGBSS/I
-5 !

marker LohGBSSI
!
-3

2000 bp

1000 bp
750 bp
500 bp
200 bp
100 bp

B 4 LohGBSS 5'#= 3'3% RACE &4
Figure 4 RACE product of 5 (A) and 3" ¢cDNA (B) of LohGBSS

2.4 LohGBSS EEF 54 #r

¥ B & LohGBSS 5 H A AH Y GBSS 3 A 1) 2 3L 72 7 9 /£ MEGA 6 84 b it 47 L Xt 4r B, 9 H
Neighbor-Joining H- kA 8 RGE LW, G5 R K. H G LohGBSS M= INE A . EK Zea mays 535K
R (8 6),

¥ B A LohGBSS 3 [N 4 1 i 2 JE B2 ¥ 51 £ NCBI Blastn " HexF, & BLZF 915 22 M & & (A-
JG44453. 1) IR IEME A i, ik 92.00%, S5V Phoenix dactylifera(XP_008775302.1) () [A] JiE ik 69.00%
5K 5 Glycine max(XP_003556431.1) i [A] W1 i5 67.00% ., F DNAMAN % {46 LohGBSS & 3 i 1¥ 51l 5
GenBank " ABAEY (1) GBSS JPAIHEAT HEXt, RS XM E S DB E . £K1 GBSS &AM ITH]—5
PE 5 )3k 86.36% . 61.80% . 59.55% (& 7).

i £ ProtParam #fF (http://web.expasy.org/cgi-bin/protparam) 73 1 & Bl . LohGBSS % [H 4 % 1) 2 JIK 73
THZH 60.89 kD, HEI I 4L £y 6.08, Ay B HL i Y S BE IR AR HE AR (R & =R FI 3 2R ) 65 1, il
IE HL A7 Y 28 SRR AR I R R AU R )y 61 A, B BUKIEN-0.112, MRk MEER, ARER
Bl 28.12, FWZEA EREMN, @ik TMHMM 2.0 #14: % LohGBSS 4 K12 ¢ 41) 1) #5 B X k45 43 #r
SR WOR . 554 NEIEM AT TR, RIDZEAHIABAEEX, NEEREN ., FIH SMART #
X H G LohGBSS 4t (1) GBSS 2 L5 Ml A7 40 (181 8A), K IUILEAT 1 A-TEM & BUBE 1L 3L (Gly-
co_transf_5) F1 2 /4 3L 5 A% i 45 #4358 (Glyco_transf_1 il Glyco_transf_1_4),

FIH SWISS-MODEL il LohGBSS & 111 =2 2544 (& 8B), 4R . H 5 [F -1 mHAE 4 1 K
F& Oryza sativa GBSS T i A6 35K 5 42 25 40 1 — 2P 38 69.29% , 5 K F Hordeum vulgare GBSSI {35k 45 #4
1) —BPEIR 44.82%, HEMZFL R 0T RE 2 H & GBSSI 3:H, ¥ HAx %4 N LohGBSSI ,

2.5 LohGBSSI EERIEHDH

X LohGBSSI 7 “FI° AR LRIk HAT 7001 (K 9A), &I 60 d I LohGBSSI TEE 25 (1) 3

KR, EMTRRRIAE S TR, AR REERM, ZREEESVIRI . LohGBSSI £ il
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1 TCTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTAATGGAGAGGCCAAGAACATTCTTGA
M E R P R T F L
73 CACCGAATCTGAGTCCCCTATCAGCTGCTTACCAAGGGTTGAGACGACTGAAGCCAGTGGATTCTCTGCAGA
T p N L S P L S A A Y Q G L R R L K P V D S L Q
145 CGAGAGCTACCACAAGATCAACCCCTAGACAATGTGGAAGAGCGGTGAATTGTGGGGGAGCTATCAGTTGTA
R AT T R S T P R Q C G R A V N C G G A I S C
217 GCACAGGGATGAACTTGGTGTATGTCGGGACCGAGACAGGGCLTLALA(JLAA(JACT(J(JC(JGLLTL(J(:AGATG
s T GM N L VY V G T E T G P H S K T G G L G D
289 TCCTCGGAGGACTACCGCCCGCAATGGCGGCAAGAGGACATCGAGTTATGGTTGTGACTCCGCGGTATGATC
v L GG 6L P P A M A A R G H R VMV V T P R Y D
361 AGTATAAAGATGCATGGGACACGGGTGTTGTGGCTGAGATCAAAGTCGGGGATAAAATTGAAACTGTGCGTT
Y K D A w D T G V V A E I K VvV G D K I E T V R
433 TCTTTCACCTCTATAAGAGAGGAGTCGATCGAGTATTTATTGATCATCCGTGGTTTCTTGAGAAGGTATGGG
F F H LY K R G V DR V F1 DH P W F L E K V W
505 GGAAAACTGGTGGAAAATTGTATGGTCCTGTTACCGGAACTGATTATGATGACAACCAGCTGAGGTTCAGCC
G K T G G K Ly GG P V T G T DY D D N Q L R F S
577 TTTTGTGTCTGGCAGCTTTGGAGGCTCCGAGAGTCCTGAATCTCAATAACAGTGAATACTTTTCCGGACCAT
L L ¢ L A AL E A P R V L N L NN S E Y F S G P
649 ATGGGGAAGATGTCGTTTTCATTGCTAATGACTGGCACACTGGGCCTCTTTCATGCTACTTAAAGAGTATGT
Yy G E DV VvV F I A N D W H T G P L S C Y L K S M
721 ACAAGTCAGTTGGCATTTATAAGAGTGCCAAGGTTGCCTTCTGCATTCACAACATTGCCTACCAAGGCAGAT
Yy K §$ v 6 1 vy K §S A K V A F C I H N I A Y Q G R
793 TTCCCTTCGCTGATTTCTCACTTCTCAATCTCCCGGACAAATTCAAATCCTCGTTTGATTTCTTCGATGGAT
F p F A D F S L L N L P D K F K S S F D F F D G
865 ATTTAAAACCCGTGAAGGGGAGAAAAATAAACTGGATGAGGGCTGGAATTTTAGAAGCCGACACTGTTGTAA
Yy L K P V K GG R K I N WM R A G I L E A D T V V
937 CTGTGAGCCCATACTATGCTAAAGAACTCGTCTCTGGAGAAGATAGAGGTGTTGAGTTGGACAAAGATATAA
T v S P Y Y A K E L V S G E D R G V E L D K DI
1009 CCATGATTGGCATCAAAGGGATTTTGAATGGGATGGATATTAATTTTTGGAATCCATTGACAGACAAGTATA
T M 1 G 1 K G I L. N G M D I N F W N P L T D K Y
1081 TCACTGCCAATTATGATGCGACAACGGTAACCGAGGCGAAGCGTGTCAATAAGCAAGCACTACAAGCAGAAG
I T A NY D A T T V T E A K R V N K Q A L Q A E
1153 TTGGCTTGCCTGTAGACCCAGACATTCCAGTGATAGTCTTCGTGGGAAGGCTAGAGGAGCAGAAAGGCTCAG

v L P V D P D I1 P VvV I VvV F V G R L E E Q K G S
1225 ACATTCTCACTGCAGCAATTCCAGATTTCATTGATGAGAATGTGCAGATAATAATTCTCGGGACCGGCAAGA
D 1 L T A A 1 p D F I D E N V Q I I I L G T G K
1297 AAATCTTTGAAAAACAGGTTGAAGAAATAGAAGAAAAGTACCCGGACAAGGCGAGAGGAATTGCGAAATTCA
K 1 F E K Q V E E 1 E E Ky p D K A R G I A K F
1369 ATATTCCCTTAGCTCATATGATGATGGCTGGAGGTGATCTTATCATAGTTCCTAGTAGATTTGAGCCGTGTG
N I P L A HM MMA G G D L I I v P S RESESNE RENNE
1441 GGCTTATTCAACTTGAAGGCATGCAATATGGGATGCCGGTCATTTGTTCGACCACAGGTGGTCTTGCAGACA
G L1 Q L E GM QY G M P V I €C S T T G G L A D
1513 CAGTCAAGGAAGGATTCACTGGATTCCAAATGGGCGCCTTCACTGTTAATTGTGAAGCTATTGATCCAGTGG
T v K E GG F T G F Q M G A F T V N C E A I D P V

1585 ATGTGGTGGCGACTGTTAAAACTGTGAAGAAGGCTCTTAAGGTCTATGGGACTCCTGCTTTCAGCGAACCAG
b v vV A T VvV K T v K K AL K VY GG T P A F S E P

1657 GGATTGACGGAGAGGAAATCGCTCCTATGTCCAAGGAAAATGTGGCGACTCCGTGATCGTGATGTTTGCGCC
G 1 D G E E I A P M S K E N VvV A T P *

1729 ACCTTAGTACACCATGTTATGACATCCTTGAGTGATCGAACTCTCTGCTGCTTTTTACATTATTTTTCCATG

1801 CTTTTATCAACGTGTCGCTACCTTAGCACGATATTATGCCAATATCCTTGAGTATTTAACAGGGAGTTCTGT

1873 ATATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAGTACTCT

BNRIZ D 5", WUR RIS 3% LLEO NSNS I A G0 s GO RS A &
B 5 LohGBSS cDNA J- %) % 3 i i 2 Ik B2 /7 71

Figure 5 Nucleotide sequence and deduced amino acid sequence of LohGBSS in lily

99— AAC70779. 1 I [CAstragalus membranaceus
100 L— CAA61268.1 -ﬁg}gﬂE‘Pisun sativum
99 XP_003556431.1 H.Glycine max
37 —1 BAA82346.1 3 Ti.Phaseolus vulgaris
89 87 NP_174566.1 B FFdrabidopsis thaliana
_E CAA41359 LA B Solanum tuberosum
68 BAB68126.1 Zﬁ%lpomoea batatas
NP_001289785.1 ENelumbo nucifera
46 ABO71782.1 F KZea mays
100 LohGBSS K Lilium ‘Sorbonne’
AJG44453.1 2N & & Lilium davidii var. unicolor
XP_008775302.1 g & Phoenix dactylifera
10— AAC61675.2 T8O0ryza sativa
76 ABK80497.1 1 ESorghum bicolor
100 BAD22853.1 i i K 22 ¥ Hordeum bogdanii
CACT79986.1 /N Triticum aestivum

B 6 M4 GBSS kBRI WK 5T
Figure 6 Phylogenetic analysis of GBSS from different plant species

2L R RIA R ER MR E R E, (HE LR ENELER, FEBRAR PR A BT E2ES ) i
W LohGBSSI 7£ “RIB> AR KL EF WL IEHT 0 (E 9B), K LohGBSSI 78 15 d W 33k i e 7
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,,,,,,,,,,,,,,,,, VERPRTFLTPNESPLS AAYQEERRL KP VDS LQTEATTRS TPRQCGRAVN. . . . . . €GGAf s
MAAS ATPHFM KS YOQGALEWRPRTFLI PNLTPLS AAS Q€L RRLKP VDS LOMIAATTRS TPROCGRAVN. . . . . . CGGAll S
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NMAATNVGSI S ANGS YOTN RP S AL KQAP HVOT QQCCNEGL RF LS KHS QS MRS KI QVAKRRATDNGI HP KTTGHRAP[ v
maa sh syqt rpreflgpnl plsaa nglrrlkpvdslgmrattrstprgagravn gegaais

[@S T Eifer): K TGGLIGDVIIGGLIPP] AARNPIR YD A 1 KVESKI 3 T\Z¥F i3 R
&S T INL VY )NYGi e PLENIK TIGGLIGDVIBGGL (PP 'GHRVMARIPIR YDQYKDAWDT(E VIACIRQUGD| N @IV R | (L R
OGK| INLI F 3t M EPRNIK TGGLIGDV|BGGL | 'GHRVMUIENIPIR YDQYKDAWD TR VERYEASQYUGDN §EIRVR 3 (C| R
ICE} TI VF EAY% AW OK TIGGLIGDV\YGGLIPIP] IGHR VIV PR YDQYKDAWDTE] VNI (€T UNVRIFIHE

cstgmnl vivgtetgphsktggl gdvl ggl ppalaarghrvmtitprydqykdawdt gvvaevkvgdkietvrffhoykr

IGVDRVF@DHP) ILEIKVWGKT] AN VT D] IRFLILIC|S IBININSEY FIS|GPlY GE] | JANDWHT{€4

|IGVDR VFIRDHPRYF|LIE Gl PRRAGEND IDNOLRFEJLIC) S f P Epey PlY GE[D | FANDWHT{&4

IGVDRVEFRpYDHP| E VWG S Y| K. y s ICle] < SIS Y FIS|GPlY GE | §ANDWH 1Y

IGVDR VIRAYDHP] E K IL Cl€ly TT R| IR {L|C| 5] E P LIININSERY TFS|GPlY GI MANDWHTWRY
klygpvtgtdyddngl sl

gvdrvliidhpmllekvwgkt gg r claaleaprvinlnnseylsgpygedvvliiandwhta

L4 PBNClY LIKS| S V] S IC N Y QGRF4Y S INLIPOIS TSRS ‘IDFp= YL [VINGRKI INE LBAD 1

PLS [@gn& QS V| KS [CIgHNI| (€388 P ¥ Al B{LLINLIP|DINF S S|FDA g YL [VINGRKIENWMARAGIR SN N

IR R C Y LKS [OS R L NI ICIgHNIBAY QGRFREY I Il I (NL|P|DIAFXE€SIFIDFRI YE| [VINGR KIENWMINA GIE SIERSZ 1IN

I LP @pesiceh KP | [CINI IBAYQGRF] 8)3 DIl IPIDSJFIRYSIFIDFI #D PIVIBGRIKI! NSAGIBEERYSI
d

plpcyl ksmyksvgiyknakvafci hniayqoerfpfadfslinl pdkfkssfdffdeyl kpvkerki nwmkagilead v
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Figure 7 Comparison of GBSS in lily with that in other species
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Figure 8 Functional domains analysis and predicted monomer 3D structure of GBSS in lily
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Figure 9 Relative expression of LohGBSSI in different tissues and different time

0~15 d MR HEBA, FRTFIAAD, 45 d ZIFEILB/D, ERARE,
ik g %k

3

B
=]

e
=8

B IR A AR AT OR UL/ NBRZE R KTt 7700, RIS A B, o DA R A e I3
(14 Fpe /IR B A S B 43 ) R 8.81 mm B2 256 mg; HhHE 75 d B, HF CBRUUER Mk,
TR 160 mg™ o ABFFE A B B e R ARG IR, RORBEEE AR AT IK 1.93 em, DAY

48

|wi@lesk

gow> Oowr

gow> gaw»

wele-h N wiglech 4 ooOwr

A. CRIF(MF101406); B. =M H & (AJG44453.1); C. % 2 (CAA41359); D. KK (ABO71782.1)

-
fi

pms



5537 B 2 PR AE . B E AR R T MIEN A R LohGBSSI W 5l 5 ik 207
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PR . H5KHE GBSS T LBl AR 4514 oML, RNZERBEA RS MIhE.

FEARZE Y, GBSSI :HTEZEM RA B i, EHAR L F i B AUHETE B0 A A ek 1), #E T 1S
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