PEAL bR Be 2R 2017,32(1) : 184~189
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2017. 01. 29

KTFENS CBL ZENNFH AT CO08 KN

M, EEE A

QRBIARMER AReBe 107 PR IH 110161

W OE2FHLBAACO0S LAY AR EASZTH LGB AKRANARE. @R
HENFEH CBL AFHFAH DA CO08™ P, KIEKFI M 41 4, PCR 4 m L9, A
PEALHR A 5 Ak LIEB CBL AR S840 5) H L C008  #g L B4 DNA . 44L& 4 12. 2%, #4: 4
it g2 3L 2 d B ODgy =0. 5~0. 6 89 RAF R #H# 50 642 %1 A 8 min, F 352 d.

IR ik 2 d AR T RAFE & e SR,

KW H I ;CBL A B RAFT AN 55 44 H 4L

B S2ES.S682. 11 XEFRER A

XEHS.1001-7461(2017)01-0184-06

Agrobacterium-Mediated Transformation of Chrysanthemum mori folium *C008’
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Abstract: On the basis of a highly efficient regeneration system of chrysanthemum, the CBL gene was in-

troduced into chrysanthemum ‘CO008” by agrobacterium mediated method based on the chrysanthemum

‘C008’ aseptic seedling leaf as explants. In the experiment, 41 strains of resistant plants were obtained.

The PCR test showed that the positive plants were 5, which proved that the CBL gene had been trans-

formed into the genome DNA of the chrysanthemum ‘C008’, and the transformation rate was 12.2%. In

the process of genetic transformation, after pre-culture for 2 d, the explants were infected for 8 min with

diluted ODgy, =0.5—0. 6 Agrobacterium culture liquild with 50 times, and then co-cultured for 2 d, de-

layed screening for 2 d, which was beneficial to obtain a higher transformation rate.
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Table 1 The sensitivities of chrysanthemum leaves to Hyg

0 50 50 100
1 50 9 18. 00
3 50 3 6.00
5 50 0 0
8 50 0 0
10 50 0 0
20 50 0 0
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Table 2 The sensitivities of rooting of chrysanthemum

bud regeneration to Hyg

L7 o R E AR

/(mg+ L") 2R /%
0 50 50 100
1 50 11 22.0
3 50 2 4.0
5 50 0 0
8 50 0 0
10 50 0 0
20 50 0 0
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Fig.1 Effects of different concentrations of Hyg on on the regeneration of chrysanthemum leaves
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Table 3 The transformation rate of different pre-culture time

0 50 3 6.0
1 50 4 8.0
2 50 13 26.0
3 50 1 2.0
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Fig. 2 Effects of different concentrations of Hyg on the rooting of regeneration of adventitious buds of chrysanthemum
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Table 4 The transformation rate of different concentrations of

agrobacterium and infected time

AR Tk Eﬁéﬂj‘l‘ﬁl Pobk 58 iﬂ%ﬂq PCR Bﬁ'ri

ODs /min itk 2 itk 28
0.4 5 1 0 0
0.4 8 4 1 0
0.4 10 2 0 0
0.6 5 5 2 1
0.6 8 8 6 4
0.6 10 6 2 2
0.8 5 1 0 1
0.8 8 7 3 0
0.8 10 4 2 0
gt 38 16 8
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Table 5 The transformation rate of different co-culture time
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Fig. 3 Effects of different dilution times on the leaves

of chrysanthemum
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Table 6 The transformation rate of different delayed culture time

TR Ny I
e s TR TR
0 50 0 0
1 50 2 4
2 50 8 16
3 50 4 8
4 50 1 2
5 50 0 0

1 50 4 8.0
2 50 10 20.0
3 50 5 10.0
4 50 3 6.0
5 50 0 0

2.5 FEIR 0 ik B i) 3 5 4L 20 B R
LIRSS I [I/N:UREN RN 0 AR S Py & SN
WAl DUR 3R SR 45 A L 22 ad — Be i [l i 5 3R i

2.6 MEEKNKE

e s IR B i T Hyg WPE . b ok
RGNS S P AN Hyg 0948 AR 85 58 5
o N AR TS A B A S T T
AEAR CIEL 4D 355 0 M1 BH M A R e 3 I o A 3 38 A R A
A1 BRBTHEAEBE
2.7 HEEKRKSFERN

[F) Hsf i BB i DR A e B o 7 5 TR A Bk ) DNA
HEAT PCR K, 45 5 (& 5) 7 5 55 DR bk ] 76 3



188 PO AL AR B 2 i 324

750 bp ZbPHE Y 1 SR M SR %Ak 5 CBL %
R 59y T 32 (9 DNA R BE K E0H R - i R 5% 5 7]
MR RE A . UE ISR LN CBL B %% A 45 16 5
Ffi < C008 DNA w, Hift PCR BH A #E R 5 Bk .

“ dg»r
L

WA BAUESRCahuth .
B4 HEFRBEKRGTZRE

Fig.4 Screening of transgenic plants

M 1 2 3 4 5 6 7 8

<« 750 bp

TF :M:DNA marker; 1: BHPEXT B8 20 BP0 B8 5 3« R EE LML bR 54~ 8
AL AR .
B 5 PCR&EMLR
Fig.5 Results of PCR analysis

3 Hik gtk

T 56 48 1 188 1% 5% A Hh B R i R B A R0

% AL RCRAR I SR R 52 Z R0 . — A
S TR F A R T R e A A B R AR R
U SR I ) 2 3 A e T R DDAk 48 A B
WAL B R B L T I AR R 2 R R WYL R ik
i‘ﬁiﬁ‘%ﬁﬁﬁ TAKT TR = Gt AR B 22 TR IR I P
R PAT A3 53O0 AT T A e 3 =
é’r%ﬁﬂ‘lﬁﬂﬁ%ﬂﬁ%l%ﬁﬁﬁ%&”li?ﬂ%%ﬁﬁfﬁ&%%l%ﬁ#
[F) 5 S I FRAR I DR R (0 LB W Ak (B iy
PUAR 207" A A B s A B e JEE v I 1) Jot ) 2 3 i Ak
PR RS A K B R 48 A ™ B A H T A v 2
{H 32 3 DB 5 S B S R A — E Y 22
SRS AL R R A HOR T R AR T R A
Wi » A 56 F 23 531 6k A AR K 20,30 A 50 BEAT HE
BT R B B KON 50 I 5 A5 R 1 48 155 4 4E
Pl CO08 7 g 1 e fh iy il 2 ¢ . L 15 SR A % Al id 72
RS AR R T AR T N O R R M A T
DNA 18 BB 4 A e B Jr By Bt 70 . 18 &
4 AR EAT A AL 135 A5 B AL I R SRR R R 4

AT ] B, 5 SRAE B AL B 3R 48 h iR Oh Sl . H
ini‘%ﬁj‘lﬁ]mﬁfﬁnnﬁ%#’ﬁ A B R
B ILREIR 3 d AR ROR B . A R B 18 T 1k e
ﬂ:éﬂflﬂﬁé%ﬂfvl\éﬂiﬂﬁ}ﬁl/ﬂiﬁ,EJH#?%H#E&H#I‘EHE’JE
B A A Hyg W] 88 R 8 19 i 2h . Al
P W] R 20 ik R B e L 4 R A 7 08 0 SR 04 2 4B
Jr B AR A O B0 A 3 G S N ] AT RS 0
PUPE AT AL LA R L[] e B T sk 20 7 1 2
AR AIFSE IR A B A AL A CO08” X Hyg +
IR AR EE 1 Hlyg 37 3 2000 A 2 28 19 73
LA BT 25 i A AR . DRt A 3 3 e s 35 Y
AR I SR T B L AL B i T R AR R L iR
LAAF T AL Bk Hyg FUrEAR, 28 PCR ¥ 34384 5
PR PATE B bRl 12, 206, BN AL e b ik A 43
PRty B I HLR 0 AR B B DT PR AR bR 1 2145
2~3 4 H IS,
FUAT.CBL 2R 48 7 TR SE MY P i i
RN A R IR AR A BL AR ) TR . A

B Rk — 05T CBL 35 K #2535 46 5 A ¢ C008 7 1if
Yo B T Al
B2 H -

(IS 08 i R S PR R L e Y O e [ WP S A
2001.:218-219.

[2] LEDGER S E.DEROLES S C.GIVEN N K. Regeneration and
agrobacterium-mediated transformation of Chrysanthemum
[J7]. Plant Cell Report,1991,10:195-199.

(3] M50, & T M. A K W BT 45 46 /NG B i AR

ANGE R WAL ] VI AR B 4 . 2009, 24(6) - 50-53.
XIAO Z,FAN C H,JIN W M. Effects of plant growth regula-
tors on adventitious shoot regeneration of Dendranthema
morifolium cv. xiaojinhuang leaf discs[]]. Journal of North-
west Forestry University,2009,24(6) :50-53. (in Chinese)

(4] BEZ . 855, KW, 4. MIKC & MADS-box & [ %t JF 4 i
AR MR, A H AR EH . 2014,7(2) :8-15.

ZHAO X Y, XIAN D Y,SONG M, et al. Research progress of
MIKC-type MADS-box protein regulation on flowering [ J]. Bi-
otechnology Bulletin,2014,7(2) :8-15. (in Chinese)

(5] Ak, BRA A, 2R 5. B b 44 25 1A 1 46 Ik R 4 7 )t BrD-
FR JE 8 (L5 AL T]. /202441 . 2013.40(8) : 1517-1526.

[6] AIDA R,KOMANO M, SAITO M, et al. Chrysanthemum flower
shape modification by suppression of Chrysanthemum-AGAMOUS
gene[ J . Plant Biotechnol,2008,25(1) :55-59.

[7] ODA A.NARUMI T.LI T.et al. CsFTL3,a Chrysanthemum
FLOWERING LOCUS T-like gene,is a key regulator of pho-
toperiodic flowering in chrysanthemums[ J]. Journal of Experi-
mental Botany,2012,63 (3):1461-1477.

[8] SHULGA O A, MITIOUCHKINA T Y, SHCHENNIKOVA
A V,et al. Overexpression of AP1-like genes from Asteraceae

induces early-flowering in transgenic Chrysanthemum plants



5130

TRLLME 45 RATHE S CBL K X35 48 &6 F € C008” iy #4 4k

189

L9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

(18]

(191

[20]

[J1. In Vitro Cell. Dev. Biology-Plant,2011,47 (5):553-560.
FEPE R BRIVE W L 55, IR ST AL Y BT AL UI4E 55 ©
S [)]. 8 2% 4,2010,37(3) :441-448.
JIANG D, LIANG J L,CHEN X L,et al. Transformation of ar-
abidopsis flowering gene FT to from cut Chrysanthemum*Jin-
ba’ by Agrobacterium mediate[ ]J]. Acta Horticulturae Sinica,
2010,37(3) :441-448. (in Chinese)
MORITA S.MUTAKOSHI Y.HOJO A,et al. Early {flower-
ing and increased expression of a FLOWERING LOCUS T-
like gene in Chrysanthemum transformed with a mutated eth-
ylene receptor gene mDG-ERSI (etrl-4) [J]. J. Plant Biol. ,
2012,55:398-405.
ZHENG Z L,YANG Z B,JANG ] C, et al. Modification of
plant architecture in Chrysanthemum by ectopic expression of
the tobacco phytochrome Bl Gene[]]. ]J. Amer. Soc. Hort.
Sci. ,2001,126(1) :19-26.

TAKATSU Y, NISHIZAWA Y, HIBI T, et al. Transgenic
Chrysanthemum ( Dendranthema grandiflorum ( Ramat. )
Kitamura) expressing a rice chitinase gene shows enhanced
resistance to gray mold(Botrytis cinerea)[J]. Scientia Horti-
culturae,1999,82(2) :113-123.

KUMAR S,RAJ S K,SHARMA A K,et al. Genetic transfor-
mation and development of Cucumber mosaic virus resistant
transgenic plants of Chrysanthemum morifolium cv. Kundan

[J]. Scientia Horticulturae,2012,134:40-45.

B A X, G5 w48 B 2L B A Ros R LR R

RS LT, TR BH ARl K2 %4 2015, 46(6) :672-677.

BAE 8 oeA 55. S T 2518 DREBLA JE IR 1 43 85 K

) 33 A e A [0 ], At 2 BB 2 4R . 201,47 (2):153-159.
WEI Q,LI C,YANG Y J,et al. Isolation and homologous ge-
netic transformation of DREBI1A in Chrysanthemum cv. *Jin-
ba’[J]. Plant Physiology Journal, 2011,47 (2).153-159. (in
Chinese)

B, R, B A ORBRIFEANFHESHETF
DREB1A 3 X7 s 4 35 46 10 38t 4% e AL [T ). Al A e R
48 ,2005,13(3) :304-309.

TR, SRR 22 AR K L GF L e AtDREBLA J DR b 4% 34 2% 32
Jr ARk T € 1 43 A LT ). Bl 25 % 4k, 2011, 38(9) : 1717-1726.
EREA R BE KRR L GEL S AE L S F CmMYB59 1 3 [
HRBFHE VL] B UKL R 24 4], 2016, 39(1) £ 63-69.
WANG C B,ZHANG Z,ZHANG X X, et al. Molecular clo-
ning and expression of CmMYB59 from Chrysanthemum
mori folium [ ]]. Journal of Nanjing Agricultural University,
2016,39(1):63-69. (in Chinese)

WA ZEEK KRB % i A:DREB1A 3 [N 35 16 7 8 )5
AR 53 Wy 380 i 43 B [T . A0l A 4 4 R 2% 4, 2013, 21

(2):148-157.

AL SR A3, TLR L 55 3948 DgLsL JEH RNAL %3k 8k

ALl B gst AL Fe AL LT ], 4r TR B AP, 2012,10(4) 1 411-417,
SHI X,ZHANG D J,WEI ] J,et al. Construction of RNAI ex-
pression vector of DgLsL gene and genetic transformation of
Chrysanthemum ‘ Jinba’ [ ] ]. Molecular Plant Breeding, 2012,
10(4):411-417. (in Chinese)

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

AR A7 N IMERT L S5, SR T Hs A2 B IR 4% Ak b 9 48
BT SE LT ], JEHUAR L 24244 . 2011,33(5) : 97-102.

ZHAO L L,SHI S C, SUN J Q. et al. Transformation of
ground-cover Chrysanthemum with HsfA2 gene isolated from
Arabidopsis thaliana[ ]]. Journal of Beijing Forestry Univer-
sity.2011,33(5):97-102. (in Chinese)

BATISTIC O, KUDLA ]. Plant calcineurin B-like proteins
and their interacting protein kinases[ ] ]. Biochimica et Bio-
physica Acta.2009,1793:985-992.

HALFTER U, ISHITANI M. ZHU J K. The Arabidopsis
SOS2 protein kinase physically interacts with and is activated
by the calcium-binding protein SOS3[]]. Proc. Natl. Acad.
Sci. ,2000,97(7) :3735-3740.

R, XU AT, B, % H 45 CBL %N (0 5o B 5 363k 40 #r
[J]. B2 ,2014,31(7) . 1283-1289.

Vel bl L 25, ZE eI, 4. B CBL %6 R Kk 4 3 R 47 51 10
S5 R AR A W R 09 3R 3k AT LT, RO RL 4, 2015, 48
(4):735-747.

WX AT R 8T CBL SR %08 MOHE+ 5 5
R8T Rk AT LT ME A4 . 2013,39(2) :360-367.
ZHAO J F.YU A L, TIAN G, et al. Identification of CBL
genes from foxtail Millet (Seraria italica (L.)Beauv.) and
its expression under drought and salt stresses [ J]. Acta Agro-
nomica Sinica,2013,39(2):360-367. (in Chinese)
[N (EAB O W (i B PSS SR vl i W &S
W LT ], i A2 i iz, 2011,27(22) 1 99-102.

ZHANG Z L,XU P S,LIU J W, et al. Research progress in
genetic transformation efficiency of Chrysanthemum mediated
with Agrobacterium tumefaciens [ ] ]. Chinese Agricultural
Science Bulletin,2011,27(22):99-102. (in Chinese)

M B S L 4 T M. AR AR FE IR A S Sk I F CBF1 X
XF 4G A S AL LT . a4l 2= 4. 2009, 18(6) : 262-267.
FEBTRD R R bl R A b Bl 45 TR A6 0 B 1 2F R 33t 4% % A 1k
AL F RO A2 4. 2009, 32(2) : 40-46.

03 5 R SL L BRI G5 AR AT 1 A T s R AL
M R R L)1, PG AL bk B 2 4, 2015, 30(3) : 120-126.

FENG L R,SONG L Z,ZHANG Y .et al. Influence factors on
Agrobacterium mediated transformation efficiency of Populus
[J]. Journal of Northwest Forestry University,2015,30(3) ;
120-126. (in Chinese)

T AT, L S T AT IRl A e Atk R ST .
Iy FAEYE Rl L 2014,12(2) : 356-362.

LT T AR WUE 22 A G A AR R N AR TR T
e R[] A HOR W, 2012, 4(6) :87-92.

AR A7 0 L B S 5 45 AT TR A 1 3t B 3 38t 1% % fL A
RIRALLI ] 4> FHE & FI, 2011,9(1) : 74-80.

XU SR L RS T AR AR AR T T A 5 2 R A sk o R
Tl ZRCR R, 2010,38(3) :1141-1143.
VAR D AR A5 4 Fh b B 4 T A T 1% 5 AL S5 A Y L
BT A E F R .2014,30(7) :130-137.

] 2% 5 R SO R RV L 45 AR TR A 5 10 i AR 7 4 38t A e Al A
FZEESEL]. i 2idt,2014,37(8) . 1327-1331.



