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B OE: #i 2.4 (Lonicera macranthoides Hand.-Mazz.) i 2F bkl #7 7 —&iEST) 1k
PRI B MSELEUW;% AR R RN 5 PR 555 MB + 1.0mg - LT 6-BA+02mg - L™ NAA, 4kt
By MB+1.0mg - L1 6-BA+05mg- LY IAA NI MB + 1.5 mg - L2 6-BA+ 0.8 mg - LT IAA FlIZ: 4]
HigRdE 12MB +2.0mg - LT IBA+0.2mg - LT IAA. 23 HIMEKAR 12, 24, 36 /4> H 1 F A At bk b BE ML 8
FRIEAT SRAP 23T JLaBAE A8 1k 7EAS U1K 147 4% SRAP 45itirh, 4kAC 12 A A I REbR R e BLAZ 52,
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Establishment of Rapid Propagation System and Molecular Identification
of Genetic Stability on Lonicera macranthoides

CHEN Ze-xiong*?, HU Kai'", and LIU Yi-ging"?

(*Department of Forestry and Life Science, Chongging University of Arts and Sciences, Chongging 402160, China;
2Engineering Research Center for Special Plant Seedlings, Chongging 402160, China)

Abstract: An efficient mass propagation system of Lonicera macranthoides Hand.-Mazz. was
established based on axillary bud-derived meristems. The optimal media of tissue culture involving in the
bud-induction medium (MB medium supplemented with 1.0 mg - L™ 6-BA, 0.2 mg - L*NAA), subculture
medium (MB medium supplemented with 1.0 mg - L™ 6-BA, 0.5mg-L* IAAor1.5mg L' 6-BA, 0.8
mg - L™ IAA) and root-induction medium (1/2MB medium supplemented with 2.0 mg - L™ IBA and 0.2
mg - L™ IAA) were selected. Thereafter, the genetic variation of 8 plants randomly sampled from
regeneration plants cultured for 12, 24 and 36 months respectively was investigated by SRAP analysis and
there were 0, 25% and 50% in variation rate found in regeneration lines respectively based on the 147
bands detected by SRAP markers. The results showed that regeneration culture system can maintain
genetic stability during certain subculture cycles, indicating that it can be readily employed for large-scale
propagation.
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KEE L4 (Lonicera macranthoides Hand.-Mazz.) &2 &Rl — MR ERIY, HEREE. H1
FAEZ EIDRL, AP EPESIEHAM (M 5, 201D, 5ELRIEEDML, Hi
DA B S IR R ) S B v, SEAE NSRS S A i, IR T b, PR R i
HE MG, 2003). ITUFE OF —HC T AR B AL AR IE R RIRE (ER% 4, 2005;
FEHE 4%, 20065 ZEAKSFISKAN 2, 2010), (HAXBR TSEi0 s mERp B, AR WAL T A=k R
ALIARIE, XA REE KB B A A AR E G A w)a 318 S5 RAC, AR T2 TRAE AR
Z I, BRI T A A

AWFFE N T A 500 J7 BRI UK E B B K AR P AL A P B AA R, AR IERl L,
1 SRAPCHI < 4113 14 % Z1E , sequence-related amplified polymorphism)Z3 ¥ Fric 5 AR (Li & Quiros,
2001), P IR ARG AN [ RS FRACEU KB B R A AR A AR AT T e RS e th 4, W KB
KRR T s R e R A EOR S

1 MESTHA

11 SMERRIBEFFH

IRIE T 2009—2011 4FRAT . KEIBHL WE 15 MG IR B ERTH L AP AMIT A
BRAF], = DOYEA AR TS AR, Bt )5, BIRCKRE 2 em A4, A7
ZEMNZEE, fE ERK N REMYET, HE TS 1 0.1% HyCly %R R 1 75 6 min, JCH Kk
Ped~6, BM TR BRI R pH 5.8, BRI (25+1) °C, YL
12 h-d?, SEIERE 2 000 ~ 3000 IX.

1.2 BAHRBHE

ZLRAMEAR B ZE MS. B5. MB[KNO;3; 1400 mg - L™, CaCl, - 2H,0 150 mg - L™, Ca(CgH1107),
1000 mg - L™, Mg(NO3), 220 mg - L™, KH,PO, 170 mg - L™, NH4sNO; 410 mg - L. NaH,PO, - H,0 35
mg - L™, (NH4);S0,200 mg - L. 4 0.5mg- L. JJLEE 100 mg - L™, #hiEgmt% % 0.5mg- L.
R 01mg Lt HER 2mg - L' MEITLRTEHN MS BEFRIERT NG E I 2/3. Bihsy
515 MS R T AR A1 WPM 45 4 B AR 7R L0 N 6-BA 1.0 mg - L NAA0.2 mg - L™ (1) 3)
Bk b I R . AR KR 2 ~ B em AN, YRR DL B L S A R 7R
TN INAS TR P SRR A A A6 A T T AR ARG I 3 Hh K R s IR R 3 ~ 5 om A= KAdot iy 4%
FRETBFP B R A AR R TR 5 5 AR AR

1.3 HREBIBH

FRAA BRI 1 om LA DR HE R R = M, i 3 ~5d Gk, Bk skt g
£ =4:1. W EEEEHIAE 23 ~28 C, AR ZHH 90% KA 70% A4 . 2 FEHEEE A IE,
60 d Ji M AR S K H AL B F
1.4 DNA £

I AINGEAR 12, 24, 36 N A P A MR BENLIHE 8 Kk, 3t 24 ¥k (fKIR%i'5 1 ~8. 9~ 16.
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17 ~ 24) VE AR R S0 A Rl R CTAB %, MALEE 4D B A $E S R 21
DNA, J:[K4] DNA 52 0.8%In IR FE ik ll, ¥4 NANO DROP1000 (Thermo) i3,
AMBEA 10 ng - L, - 20 ChEfE#H .

15 SRAP 9#f

BB FRHE DNA HlEC b E RS 70—k, 8557 SRAP FRIC K PCR 1A % . WBENLZH A1) 80 X SRAP
S (R 1) TRk B R YR E S PR 12 %) SRAP BIMI41 S (£ 5) HHT 2R 56 44T .

PALJE I PCR 454, 20 uL Je itk &bl 4: 10 ng #ik DNA, 0.5 U Taq i (TaKaRa A7) ,
2mmol - L™ Mg, 0.25 mmol - LY dNTPs, _ETF¥7514% 0.5 umol - L™, 1x buffer, FICH /K54
20 pL. #3441 bio-rad T1000 PCR 1 _F4%4n MR FEAT: 94 CTAZYE 4 min; 94 *CAZ % 1 min, 35 °C
2Pt 4a5s, 72 CHEfH 90s, JL5 AMEHR; 25 35 MG, 94 ‘CAETE 1 min, 50 CEYE 1 min, 72 °C
WA 90's, fi)o 72 ‘CHEAH 5 min; 4 CIRAF. B SRAP SN 4 10 uL JH 8%A% 1 58 P 445 Ik e FEe #
H ¥k FE4E BIO-RAD DCODE 87BN R Fe 1T, 1 x TAE HUMGI 1 < 200 V Hi3Kk %) 3.5 h, gelred
JekHgefs 30 min Ji5, 7E Gel Doc XR B if5 &% (BIO-RAD) fiff. kil = 3 X,
BG4 At ] SPSS11.5 AR A% 5¢ Jik o

£ 1 SRAPEI#
Table1 Primer of SRAP
W51 U515 T BRIl
Forward primer Forward primer sequence Reverse primer Reverse primer sequence
ME1 TGAGTCCAAACCGGATA eml GACTGCGTACGAATTAAT
ME2 TGAGTCCAAACCGGAG em2 GACTGCGTACGAATTTGC
ME3 TGAGTCCAAACCGGAAT em3 GACTGCGTACGAATTGAC
ME4 TGAGTCCAAACCGGACA em4 GACTGCGTACGAATTTGA
ME5 TGAGTCCAAACCGGACC em5 GACTGCGTACGAATTAAC
ME6 TGAGTCCAAACCGGTAG em6 GACTGCGTACGAATTGCA
ME7 TGAGTCCAAACCGGTGT em7 GACTGCGTACGAATTATG
MES8 TGAGTCCAAACCGGTTG em8 GACTGCGTACGAATTCAA
em9 GACTGCGTACGAATTCAG
eml10 GACTGCGTACGAATTCTG
g
2 GRS
21 SNMERBERRERAMNEIL
IRBE e 20425 B B S 4 #2 FEEFEAENRRETE R RSO
N o Table 2 Effects of different base medium on axillary buds
> 1] 5z 57, - EL +=
RABFFAEUR SI59F, 15 d 2o A= BUREF T induction of Lonicera macranthoides Hand.-Mazz.
IAANRI R BT o IR 25 R (8] 1, % 2) & W, . e T RO
Y RS ey . = H = .
AN RIS RY ) B FE I 6 W 28 05 S 8 e K: MS Base medium !\lumber_of Number of axillay
o NN e - - inoculation stems shoots
BEFRAE P W ROR NS, RO, EBJL s 30 14.00 £ 2.65 be
P H BB G B Rk s 30 2267+153a
ETIRETOUN e . NN e B5 30 17.33+1.53 ab
v VA S o =)
B9 WPM BRI IRTUIRCE 5 5 S defi, HAE Ve SUERE FRALELY 30 BAME KL 3 WS,
K208, ZBHTKIS; MB I SEIERTH SRS E R P < 005 KT RXRREE.
FiAAR I (AN N DL BS 55225001 MS $2 Note: 3% sucrose; Each value is the mean + standard error of 30
N EVAEN [u] 7 H

explants three replicates, and values followed by the same letter are not

FEHENBEA, R B ORME B R R BT significantly different (P < 0.05) .
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FEME RN, FEZH A PR 27 S R w3 (1, B).

Bl REERLEHEARELEER
A. BERR: B C. HRIMISMEAR ™ L IH 2 R AR IR 2 A A DL B g U IR B4 28 o G, ZERKEIR 20 d;
H. USRS 1 ) BB Rl = 2R G Ko L FREmE S E K.
Fig. 1 Efficient regeneration system in vitro of Lonicera macranthoides Hand.-Mazz.

A. The donor mother plant; B, C. Examples of a primary explant producing new buds and several axillary buds subcultured for several times; D,
E. The robust shoots subcultured in the elongation medium; F, G. Root development on the root-induction medium for 20 days; H. Large-scale
breeding in culturing rooms; I, J. Transplanted plantlets growing in the greenhouse; K, L. Plants established in the field.

7S HICEEE R PR IR R 7E LA R AL, MB LA IRIE, AN R Fh 2 Bk B A
WA KR T RIS FRE TP TR 9% (R 3D MAKSKTE, 6-BA 15 IAA 414 IR 5 R L 4k
IFF 6-BA 5 NAA 414 . EHEHAMRIG AL G, WA R SE KRN AR, S5 REHT
Wi, HhLlMB+6-BA1.0mg- L +IAA0S5mg - L' fIMB+6-BA1.5mg- L' +1AA08mg . L™
BONFA (B 1, D. BE), PRI RE0 50 4.13 F1 4.16, 1 HLEEE AR REG R I,  RRZ T
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i HAR K,
A EE 1N HMEFE K E 3 ~ 5 em, CKEIEE. R IR 1R DR R R 2 AR AR

R R R . EMRR SRR DL 12MB AR SR,

F3 TRPFREHESHRBERLEREMBAENIIE
Table 3 Effects of different hormone concentration combination
on bud multiplication of Lonicera macranthoides Hand.-Mazz.

ASINAS AR E R AR AR T 77 (3R 4D

*4 TRABFRKER LM REEDLAEHEREHFM
Table 4 Effects of different hormone concentration combination
on rooting percentage of Lonicera macranthoides Hand.-Mazz.

6-BA/ R NAA/ R 1AA/ R Ejﬁii&aﬁon
(mg-L™) (mg - L™ (mg-L™) coefficient

0.5 0.1 0 2.63+0.12 ef
0.5 0.2 0 155+0.11h
1.0 0.1 0 3.97+0.21ab
1.0 0.2 0 3.07£0.15de
1.0 0.5 0 1.90+0.19 gh
15 0.2 0 3.61+0.17 bc
15 0.5 0 2.37+0.04fg
0.5 0 0.3 287+015e
0.5 0 0.5 271+£0.11ef
1.0 0 0.5 413+0.15a
1.0 0 0.8 3.35+£0.20 cd
1.0 0 1.0 3.01+£0.11de
15 0 0.8 416+0.13a
15 0 1.0 3.76 £ 0.27 abc

e HEARKEIRIE MB, 3%eHE: SEAHEUE Y 30 MRAMEEL 3
YRS W, B JE AR R 7 B3R R A5 P < 0.05 7K F LR A L.

Note: MB basal medium, 3% sucrose; Each value is the mean
standard error of 30 explants three replicates, and values followed by
the same letter are not significantly different (P < 0.05) .

ﬁﬁ@“ TR R W]

mg- Lt +I1AA0.2 mg - L A& ilT, ARG R IS T amas (K1, F. G,

Al 83.37% (3R 4). A[RIFFFREC TR 1 4
R P DU AR ZE O, AR KL a4l
ZUREMR BRI S0 3 ~5d 5 AR, TRk
TR ]Ik 84.53%.

FHZXEHARER, AT
e S ANV T R T 75 L 20 B b 25 M F R IR A
FIEAT T R AR A = (1, H ~ LD
A 2013 4510 H, O H KEELLAE R
T 800 R JTBE, AT 90%, AR 2
TR XK B AT AR

22 BAEEEEREMEEN

12 Xt SRAP 5L 1 H 147 444715,
SEIRERT G I 12.25 464401 (K 5) . 55
(ME2 + em8) 5|41y =AMk mz N
19 4%, 3 5 (ME2 + em5) #1 10 5 (ME6 + em1)

IBA/ 1AA/ AR 2E/%
(mg-L™D (mg-L™D Rooting percentage
1.0 0.1 21.13+5.10e
15 0.1 32.23+3.87 de
2.0 0.1 25,57 +8.36¢e
1.0 0.2 52.20 + 10.18 bed
15 0.2 63.33 £ 6.65 ab
2.0 0.2 83.37+577a
1.0 0.3 56.67 + 8.84 bc
15 0.3 50.00 + 10.00 bed
2.0 0.3 33.37 £ 11.55 cde

T FEARETRIE 1U2MB, 2%E0E; A4 HE 30 MRAMifk 3
KIS, B a A R 7R R oRTE P < 0.05 K P EZERA

=
MV

DN%#

Note: 1/2MB basal medium,
mean + standard error of 30 explants three replicates, and values

2% sucrose; Each value is the

followed by the same letter are not significantly different (P < 0.05).

it 15 d A4 REFE, KREHORERCELARRE A S AR R, UL 1/2MB + IBA 2.0

AEOLRIE

5 SRAPIIMMEHAHII BER
Table5 Amplified results of SRAP primer combinations

e %I%éﬂﬁ I5Liie s %75\'&%%{_

Number Primer Total number ~ Monomorphism
combination of band number of band

1 MEL1 +em5 14 1

2 ME1 +em9 12 0

3 ME2 + em5 9 0

4 ME2 +em7 10 0

5 ME2 + em8 19 3

6 ME3 +em3 13 1

7 ME4 + em6 11 2

8 ME4 + em10 16 0

9 MES5 +em8 12 1

10 ME6 +em1l 8 0

11 ME7 +em9 11 0

12 MES8 + em6 12 2

SR Total 147 10

S 12.25 6.8%

Average/Ratio
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gl rE g, PR B TR EEE T 02 ~25kb. M EF, 55 (ME2+em8)
IR R 2 3 428N, B T I Ak (B 2) , HARTIVIRA RN 2840 .
T Z BB 6.8% (K 5) .

M 2 Fa DUR IR 12 A HIFEA (1~ 8) B RAED R, 4024 1~ H (9~16) I 11,
13 SFEAPIG 1 4545707 (HiskPror) , 46K 36 N H (17 ~24) 25 18, 20, 21, 23 ‘SHEASHE 3
AT, XN AR A TERE IR R h R AR T SR S B RIAT A

1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

S —

- e ot o e N e

oeoveewew

2 FF SRAP (ME2 +em8 3I#I4H &) HMAIRBEED £ BEEEREMMBEIXE
1~ 24 JKIE N KEE B DA LMK . 87 KT B 4t o
Fig. 2 Anexample of genetic stability of the regeneration plants of Lonicera macranthoides Hand.-Mazz. as revealed by SRAP analysis
(primer combination ME2/em8)
The 24 analyzed propagates (lanes 1 - 24) showed an identical pattern and indicated by the arrows were new bands.

3 g

KUEBBAMALE IR OATIRIE (ERRY 45, 2006; 25K MAGKEN 2, 20100, {HA ST
o AR P B BETE T KB B 2SI MB B 9838, AR T B B b S i 25k
B, R B REOAN R AR S A S AR R A ), SEEL T A . A H
B, ORI ET T 4R 500 TR K EE B 2L AR T A=k, A K B 2 A L
R L 800 Ji Kk

KEBRATAENGRBE R RGRER, HR—e kUG LR LE, XS5, &,
B RISTSE B (Sonejietal., 2002; Guoetal., 2006; %ENNZH 4%, 2008) #ih—%, (Hi2h
FESR . HASTRE. DR AR HIST4 % (Carvalho etal., 2004; 3P} %%, 2009; [1#H] %%,
2010) ANfAle FUILJREE, ZERE. H A RSP BORA G 208, A2 7 1 R o REORFE U 11
RIFAFESE, I H AT BRI AR BAR, TRERHR TR g e R R~ R L% (5 45,
2009). THE AT BE A AR T BRI ORAT IO T B, Iz 4RARIR AR >, BT DA FE T 5 R8s A%
e I

AR KB AR TR BERAG,  InZ ARIERIREE TR sah %, RAMIMEARZ
PR, Br IR R 2B B AR AR FERAR IR U AR B, B ARAR IS8 0, 2135 i 4 o R
RIS Z, KT AR TRE, X 0] G2 BN AR R BUR B AR e B T
B E R N, X SR, FAEML. 351655 (Soneji etal., 2002; Guo etal., 2006; S:Hi4H %%, 2008)
JeARTE A AR S 0 s R 2 4B

TEMNAIREG 45 FoRF, A8 12 AN H H kAT P 255 0 (0 3t A e k2 T e i), ANFRAE EARIE T
PEARAE PR R e A . WA RT R AL SN F5 P A A PR KR A A AE R A P e i e 2 2 DA
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1 AR AIRR A kAR 30T, DA DRk 2 55 Aol iy ) 308 A A R 22 4k
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