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L2.1 #etsE KEA HEFEREE R R, S8R
BRINZETORBEAE KR B AT A8 R T 0. 10 Z
RH 15 min, B PR ERE KR A 15 min, R 1EFLK
TRk, ZFEABEH TIES . T0%ERRTE 30 s,
0. I &AL RZ P 10 min, 5 FH TG K wdE 3 K, I
T BEMPIEEE R umEs 1/3, AR VIR 2~3 mm
JE R H VR IR RL . K Y 8 em MIEH B IETETE
ARG K IR 10 min f5, B B KK ¥k 3~
4 h, MABGTAES, H 710 EAERE 30 s, TTHK
e 3 KL ARG 1. 5 %K EBRENIZ Yk 15 min, Jo B /K iRk
5T, BeFbet KR IE , 43 A B AL 22 FAE A,
PIAKL 1.5 cm W/NBASEEFIAA R
1.2.2 ARFESMEKGGHLSEFMEHE e T8
22 ACAEEFD T MSHJERE 30 g/ L+ MM #EM 3 g/L+
NAA 1.0 mg/L+2,4-D(0. 1,0. 2,0. 5.1. 0 mg/L)+6-BA
0.1 mg/L;60 d J5 ¥ 3K M A ZEB E MSH+ b
30 g/ L+HEMEeRE 3 g/ L+ NAAC0. 1,0. 5)mg/L, &4
AREIIN = N s S il N I R b g
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GUE ST R ARG R b, 6 d FRE 1 K
EHARKER, WSS K5 20 & 41 20 FR R R
YIME AR 0. 8~1 cm MR EEFD A S E Y BRI 1155
SRGAL I B A B RARIEFREF, 7 25°C,100 r/min
fEIRAR R BRI PSR 30 d, 2 5% 6 d FRE 1
Wl A KR, BAREFRAREE 30 d 400 1 K, 4k
FRB B4 1/3 F9 IH 8P 355 35 35 A 55 8 3 355 R WL
BRI AAR L, & G 37 e S MR RE FREETE S 30 d 1Y
WHGALUERB EMHFS R W ERIEFRE SR, 86 d
FREE— R B oA KR

1L.2.3 HEHTRMEWE 3% EEEREES
FI R A SUNEE R AR A U 2. 5% S 1%
HACERE 6 h, FHE T E B IR L K 28R 2.l
HEAT TR, 22 J5 3 FH AR — AL B B AT I 5 A T 08, SR
JE B & B IR, B 5 SR R S AT R TR R T R
145 (JSM-6360LV) T %,

L2.4 AGHLKHES KBEREREZESHEGA
GURZad AR BE 77 FE 40 1) A 5 L BB b T AR 3 55
F MSHEHE 30 g/ L+ BERL 3 g/L 31T A, B
E]4E 30 d 4848 1 k. BAFEASRERAMGCEDTC,
JEHRRT )R/ 8 h/16 h, JEHRBRAE 60 pmol » m ™2 + 571,
60 d J5 ¥ 85 R H/NE B E 2MSH1ERE 90 g/ L+
& 3 g/L+IBA 1.0 mg/L B K55 ik g
FEERBE 2R R I HAER

1.2.5 RIWEHI Bk pPCAMBIALOL B &N & F
) GUS %, 2 T-DNA X Bt 25 WL 1. K&
Jiki pCAMBIAISO0L F) 4R AF 1 EHALOS /& &4
50 mg/L Kan,50 mg/L Rif i) YEB FE{& ¥4k | ,3%5:2 d
J& PR V& A0 2 & 50 mg/L Kan,50 mg/L Rif ¥
& YEB #5355 9 28°C \175 r/min Y3535 5% 15 h, %5 FH
PETEREAY K 3 500 r/min B0 10 min, 3 E3E, B &
HEW(1/2MS)JHEE ODyoo 17 0. 8~1.0 J5 5. WiES
HI A (BRI K2 40 M A =M, InA &
100 M K 2, Bt T 7 Bl (Acetosyringgone, AS) Y 4 #F 1

HEW A ANR Y 6.8.10 min, RYLZ S5, FTCHUE 4L
TRIBREER ZRE W AR A IR ISR,
HEFR I MSHHEME 30 g/ L+NAA 0.5 mg/ L+-44 % ok
B MES)10 mM+ ZBE T Bl (AS)100 M, RIEREST 3 d,

5

1 Zt#fk pCAMBIAL301T-DNA X8 2= E

Fig. 1 T-DNA region of binary vector pPCAMBIA1301
1.2.6 GUS ZHFBER RIxGM Lt SRR
S5 T /KB UE 3 UK, A 4l M35 FR AR, A
GUS JeiF 37°CIaEIRAEH Jutd 6~8 h, [FlAf i & Rk
HIR AT GUS e AR X IR . Je 6 5 R B A
0% ZEE L, 2~3 WK, 6 5 7E R =X 8008 T gk,
05k 100 mg AAH LR S o GUS &R E R
WEEARE R AR RPN IZ A H A R ALRUR.
L3 HdEar

FRA 2 56 F 48 % F Microsoft Excel 2007 F1 SPSS
WA HAT AT AL B
2 HBREGW
2.1 ARSMEEEGHLS T X HAE

FEHAZ R (NAA) 2,4 —E R EFE2,4-D) Fi6-7F
AR (6-BAXTE G B A AL RS ME R AT
AbHR X BESME R A S SR EE D 30 d JE TG H B A4k,
50 d RS . IR 1 FTLUE L3 Fhod i b L) 8%
FrAMER 7 SOR B A, HAE NAA 1.0 mg/L+2,4-D
0.5 mg/L+6-BA 0.1 mg/L #4rfb 3 & i , (H7E AR R ¥
FRERIFARE ., okt B Mg kN8t R SME
TRIESR 20 d JEFFIRTE I — SR 8 AR A XS AE K R
WAk B AR A ZE (B 2A) s TiAE 2 SMERZEY) D
fb A — St A 2L (] 2B) , 3F HA K B8, ks
TERESMERLEL) O AL o3 fE D ECF IR (B 20),

< LB |35S-ter | HPT 35S-p | 35S-p GUS Nos-t

%1 NAA.2,4-D # 6-BA 8 &3 R ESME & 43K 1 7 0i
Table 1 Effects of different combinations of NAA,2,4-D and 6-BA on different explants of lily differentiation rate
WRAE B s AR L5 eR TSR
Combination of hormone Differentiation rate of bulb scales/ %  Differentiation rate of filament/ % Differentiation rate of stalk/ %

NAA 1.0 mg/L+2,4-D 0.1 mg/L+6-BA 0.1 mg/L 50. 86+2. 05a 22.40%3. 42a 29.77+3.31b
NAA 1.0 mg/L+2,4-D 0. 2 mg/L+6-BA 0.1 mg/L 52. 04=+2. 35a 26.3545. 72a 36. 60+2. 29b
NAA 1.0 mg/L+2,4-D 0.5 mg/L+6-BA 0.1 mg/L 54. 54=42. 49a 28.857+3. 39a 34.69+3. 33a
NAA 1.0 mg/L+2,4-D 1. 0 mg/L+6-BA 0.1 mg/L 49. 44+5. 22a 26.57+4. 82a 36. 72+3. 97ab

WA =S RRENEFER 0.05 KFPEREEM. TH.

Note: Nomal letters in the table indicate significant differences at 0. 05 level. The same below.
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B3R 50 d JA 4 3 FRSME R H R ZF R 2 2 Bl
WAL IR 2 L B3R 30 d R AIHA R
M 2 ATLLE W R I T A R SME R AR E 2 NAA
0.5 mg/L $Fr3E FIEIE MAGHLMNFESRHH T
7E NAA 0.1 mg/L #5575 R U5 T, DIt A
FRERARE RN A GALESRER. FEAGH
LFEFEET LU, EEXEAEFAERBR, 7EH
M ZWE R E O R LR AGALS (E 2E) . %@
TRHS AT R AP PEREA 2 AN BAR M 2L, B
LR B Y B — LR AR (& 2D,

*®2 NAA 3374 FISMEG A O 5522

FERGHLAKFM

Table 2 Effects of NAA on callus induction of
differentiate bulb from different explants lily
"E B MOES R LR FERR Pl vy
Induction rate of Induction rate of Induction rate of
Hormone

bulb scales callus/ % filament callus/ % stalk callus/ %

NAA 0.1 mg/L 68. 06+6. 36a 53.4447.92a 50. 66+3. 22a

NAA 0.5 mg/L 71.174+4. 68a 60. 28+2. 10a 56. 28+5. 48a

B2 RGELZNES
AL BT SMERAE A R OB U 35 B IR 4 S AR TE 434k
RFREE PIE B AE AL C A S E R ZE R A SME IR D FE B
AP FEEFRE F R E 7B/ 2R TE B A5 4141 F. /iR
FRIBE R RBHLG G 45 d SR RAAH L H. R BURDIR 59 &5 4
LA GFRR 1 mm); L HAFEEHAHHAFRR 200 pm) .
Fig. 2 The induction of callus

Note: A. Differentiating shoot from bulb scale after cultured 40days on
differentiated medium;B. Hyperplastic tissue formed on filament explant;C.
Differentiating shoot and root from stalk explant;D. Differentiated seedlings;
E. Callus formed from the root of the sterile seedling; F. Callus separated
from bulblets; G. Proliferative callus; H. Granular callus (Bar=1 mm); L.
Callus with proembryo(Bar=200 pm).

« EREA -
5 550 [ ——JEifkSolid
2 500 [ —=*#&Liquid
158 o 450 | MISHEELE
=zeg & Combination of solid and
gﬂf o £ 4.00 liquid
NE 5
T 202 3.50
= 8% 3.00
EE° H5
)
= 200
1 6 12 18 24 30
B35 )

Culture time/d

3 RGHELAERERSEFE LRETE M %
Fig. 3 Relationship between medium condition and

callus propogation

BRI AAGHLTE NAA 0.5 mg/L KIS 37
Bi3R 30 d J5 , ZEAHE RIVCER F) [ AR B I TR AR 3 7 e 1
Fro TEXGFRIERRA, X [ A s 5 5 o 5 4800 BUBE % W
RSB E A R R P A H SR, 25 R LA 4,
I K 5 VR A B I R 45 0 e B 3R 0 A AL S B AL O
PR, 205 T SR (VR 70 5 v ) A 2 S B R
T SR v 0 S S R, WL B A e A A A
PrtH 2V PEBER ZEFIAR I ML

B4 BEEFEEFNRGAR
A B SRR ARG 414 B, ¥ 5% 30 d R RYIMEEM AR .
Fig. 4 Propogative callus in liquid medium
Note: A. Callus after initially cultured in liquid medium;B. Proliferative
callus after cultured 30 days.

2t 3 PRI T IEFR A HHL BT MS+
T 30 g/ LH-AEMIEERS 3 g/ L W B ARG FREE |, ax su iy
S E R A I H R T AT AN A AL B
AT ARG R IR 72 & A a4k, AR B B & S 2R FE 2R A
KAt 72w, [ B 356 30 78 B Ao 72 o 12 98 41k
R X R H AR B OBl AR, AW {#
KOIFEARKEE, H4E 45 dE, AGALRE S RA H
EHBALH (B 5B) , X sb i i M A4 40 E B
Z% 25 K 8% 35 3L oMS+ M 90 g/ L+ Y 5
3 g/L+IBA 1.0 mg/L 47T AR BE2E 8T 5%, 22 g K
60 d J&5 , AL RN A AR K TF 1.2 em HB§2K, 3F
HEMA AR (E 5D,

105

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- EYEAK -

F @ % 2013016):103~107

ES5 RBEANBE
AR S RS SR AL IR SR R L4 B, AR 45 d S, AL VRIEIE B B0 5 C. 78 8 251 RIS R BE 3 30 0 /N 2E

D. HBRT 1.2 cm BHA FERIN/DNE.

Fig. 5 The regeneration of callus

Note: A. The callus were cultured in combination of liquid medium and solid medium; B. Regenerating callus with differentiated shoot and root

after cultured 45 days on regenerated medium;C. Regenerated bulblets; D. Regenerated plantlets with white root.

2.2 GUS F:H Bk 2R8I

535 %% 4k, pPCAMBIAL301 #4254 F R 14 35 37 19
WAL GUS et 25 R ILIE 6,3 2 @ 4L
GUS Zu i YA, 2 g0 AN R 40 A0, X BRAH A1 oK
LA B S BB, UL AL RIB PR R4 &R 4
A, 3 MR Ry g 55 M AL H 25 H4R 22 10 min
A, AR B S R 2,2 3 F RS A BE A
BB ENZER.

x4 AEABEMBXMMAREFAXBGHEAN

GUS EE B RiXEH M

Table 4  Effect of infection time on the number of

blue spots of different style of culturing callus resulting from

transient expression of the GUS gene of Lilium

{2 YLhst ] Time of infection
6 min {§ AHEEE 8 min BFEAIKEAE 10 min I GBS
No. of GUS spots ~ No. of GUS spots ~ No. of GUS spots

AR
The type of callus

per callus in 6 min per callus in 8 min per callus in 10 min

A5 5%
" 19.0. +4.9a 22.244.5a 27.044.7 a
Solid culture
WA
" 17.6. +4.5a 20.6. 3. 8a 24.243.7a
Liquid culture
[ R T AR A B R
The combination of solid  18.0. +4. 3a 22.6.+4.3a 27.8+6.0 a

and liquid culture
3 g
fiff AR BE ) NAA.2,4-DF 6-BA XF 84 5 AL 2271
SR EFHEFAGLAL, AhHRS AR EHF
RE /NG ZEELIR T A T4 P AR R S AR E B MR
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6 BERE{L pCAMBIAL301 FAskE1L
BGHELAN GUS 8

A GUS gt iy AL B i 4 405 B. X R, GUS e iy R 5%

M BHHAGIR :1 mm),
Fig. 6 GUS staining of transformed callus with
vector pCAMBIAI301 and CK

Note: A. GUS staining of transformed callus with vector pPCAM-

BIA1301;B. Callus (as CK) without GUS staining.

HEER T LA EFF S AHAL AR B%
IR A MHGAEL. X ATRER T NAA,
2,4-DF 6-BAERI T b A E A K K BRI A
TRPER TS A THLAE flep I LA K% 240 MM o e s 2 DR 9 M B
RESHEBRAS KT oA EF N 2ZRE
B o

Chin 255 3FHTEML T & 7R 40 I R A T8 0 3
FEH S (P AR AR LR /N 2R 7™ A P B A A 4
2L, TR ARG B A A R 5L X AT e R o T
A VN i B U IR R Y 1 22 S A . FE TR
HABGHA MR R P, B SRR RS &0
RN T A U 2H U TR R AR 2 RO 14 A A fi B AR
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B 5 AR KRG FRARGS A 07 vk, 75 A A 05 2E 4 7 5k
RIE— EL7E B A 3 5 F 3% 35 0 10 41 UG 5 o R 1
L5 £, BEEARCEAHE 0 3R IR M A 05 th 2 708 4>, i
H5EAAGAL RSP AR 2 2 Fhor g
AT AT S AR AR P A R 100%6, 3 H
RMIEAF LT E 2R, %GR Chin 5 KB M &
Ve SUBTE R A R AR . A SRR SR R,
Xof 3% 5 W EBURE W% » H o I T 40 MO A7 A » DR I, iR e T
RIS R R AR A3 78 , 5 6 IR T B 40 ) B TR 8
HEER.

AT GUS 5 K Bk s 2 K B 95 2 72 o, 7 06 440 3%
A LU AR Y2 it 1] 2 10 min, X 5 Ogaki'™ 25
FBEIEE A W B Y AT 7 A R Y st [l AR R, i 5
Mercuri 4% #1 Hoshi & M E A A EH A HEH
IR AL R Y mt A 25, W, R Y T RS B
AREENBMAGHALREMML, F,GUS 3N Bt
FIRHIBEEBESE Ogaki 4511 1. 6 A%, {H3X 7] 8
32 R [ L 2R AR B R

B2, OT RE A D= 8 b2
T B AME A, B ST T 12 5 il 1 40 TR ik 420 ) 7 1
R, HAGHS R, AR, WK %A 04
SURTEHY GUS ZH B R AR ER BB TRIALZEE
AHEMAR LR B, Rk RE /T
— 5.
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Studies on Callus Induction and Transient Expression of
Lilium tenui folium (Oriental X Trumpet )

QUAN Yong-hui'?,LIU Ya-li''? ,QI Yin-yan'®,JIANG Ling'?, TIAN Fei-fei’"? ,DU Ling-juan"
(1. State Key Laboratory of Crop Stress Biology in Arid Areas (Northwest Agricultural and Forestry University), Key Laboratory of
Horticultural Plant Biology and Germplasm Innovation in Northwest China, Ministry of Agriculture, Yangling, Shaanxi 7121003 2. College of
Forestry,Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100; 3. College of Horticulture, Northwest Agricultural and
Forestry University, Yangling,Shaanxi 712100)

Abstract: Taking Lilium tenui foliu Oriental X Tumpet ‘Robina’ as materials,and adventitious buds which differentiated
from bulb scales,filaments and stalk of it were used to form embryogenic callus, multiplication was conducted via solid,
liquid and liquid preculture then solid culture methods. The results showed that it produced the most embrogenic callus
when explants were cultured on induction medium which contained 0.5 mg/L NAA. The best result of callus
proliferation was made via a alternative culture method which callus was transferred on solid and liquid medium by turns.
The GUS gene contained in vector pCAMBIA1301 was introduced into the embryogenic cultures by Agrobacterium-
mediated tracient expression and then GUS chemical tissues staining was conducted to observe. The results showed that it
was no significant transient expression efficiency variance among callus of three cultivation methods.

Key words: lily;callus;plant regeneration; GUS gene transient expression
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