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Tissue culture system of Cynanchum otophylum in genetic transformation
QIU Lu's WANG Bo', FAN Shu-guo', LUO Chun-mei?, LI Yan-hua?, CHEN Kai',
ZHOU Yin-yan', YANG Qi-guo', YANG Fu-sug!
1. Chuxiong Normal University, Chuxiong 675000, China; 2. Chuxiong Agricultural Scheol, Chuxiong 675000, China)
Abstract: Objective To establish the tissue culture system of Cynanchum otephylum in genetic trans-
formation. Methods Asepsis seedling was set up by using different explant parts, disinfectors, and disin-
fecting time. The callus was induced, breeded, and differentiated by using different media, different hor-
mone categories and combinations, and different hormone concentrations of 2,4-D and KT, Results It
was the best method that asepsis seeding was built up by using seed as the explant and using 10% NaClO
to treat the seed for 20—30 min or using 0. 2% HgCl, to treat the stem for 3 min. The seed, root, stem,
and leaf of C. ofophylum can form callus easily. The 2,4-D was important in forming callus. C. otophylum
. was more sensitivity to KT. The effect was better when KT was used to induce callus or adventitious
buds. MS+2,4-D 1. 0 mg/L+KT 1.0 mg/L was the better medium to induce callus to form. The callus
can't be induced to form adventitous buds without reference to using seed or root, stem, and leaf as the
explant, without reference to using hormone 6-BA or KT, ZT, 2ip. Gentamicin 100 ug/mL is the opti-
mum pressure in genetic transformation of C. otophylum. Cenclusion The seed or stem is the ideal mate-
rial bombarded by particle gun that is induced to form callus for 14 d in the media MS+2, 4-D 1. 0 mg/L+
KT 1.0 mg/L and without forming adventitious buds.

Key words: Cynanchum otophylum Schneid tissue culture; callus; adventitious bud; genetic transfor-

mation; optimum pressure

H %% Cynanchum otophylum Schneid. , H B
EHEEHR Cynanchum Linn. W EFEBERE
FIECREEEP LA GE.ERZHENILIE8Y
B REXHEZHES BEE. 2HFEE. W,
FHLORM S, ZERAEHR 1 100~2 500
m FFERF MRS, 2 FHEENHHES,
LIBAAZLG BHHEE, REBEEEL.GTE
AR EE.DILRAAE . LR B R iR
B AP IESHFFSTINTFESEL . EKL
RARGHAREER MM HRATEEFRER
HIrR . BE EARNBREETESLATLESF¥S
R SEmTmy FTHRR. RS %
ERRGEESY., XFHEBAMBHFATRAR
EEP MAXTFHFEERERANFRANME. X
LEMFESBERLTHERRREHRITT HA
PR, AEES LR EEEF HERETR
Ritsx,

1 #HRS5A%

L1 8. H¥SHMFRERYRATHEARR
BB, _

L2 AREMEERC FAREEN . AR EZHE
MEHGRIOEW: L MS hEAERE. U2,
4-D 1.Omg/L+KT 1. 0mg/L AMERH,UFE
SHHT IMBRAEMER. B 10%NCIO fEY
2w, 8% M % 15,20, 25,30 min; A

: 0-.2%Hgdz HE.XEHRENER 2.2.5,3.3.5.4

min #5773 B, R 5 B A AR (A L B O
ERWERKE. WEEATEKBEIMEE5~8
W EREEEM M TFALEKBRS~10h 58
B HEER NS HEENAKFEHSH 5 min, F
AR H 5 min,

1.3 FREAFFENAHARBESHEZWE. UESE
BEEMF N E, MS ZBEAZHRE, 2 2,4-D
1.0mg/L+KT 1.0 mg/L AMERLREH. L
MS.1/2MS(KE TR RMB LR, KA KN
MR URESFESREHANBERRERE, BiF
30 g/L. 30K 7. 5 g/L,pH f 5. BCKEAAD , BT R/F
22~25 C #FHA LA 30 d #T8HHATFRD.
L4 FRAMMGBBRAMEGADESHER. L
MS hEEHEFE, M 2,4D 1.0 mg/L+KT 1.0
mg/L A MEHRXREE . UEFESHIEFH TR
XHEGR.Z. AR AEFLSHB TR E,
R A A £ B AR B BB T T M B

1.5 AREFEHLRELNRGASFZSHER.
LAFhF g Shiith, LIMS hREAEXE, RE 7R
TR e 26 0 A b B S8 A AT B, AT G LR R AR R
EREY., F18H.:2,4D1.5mg/L; %5 24.2,4D

1.5 mg/L+6-BA 1.5 mg/L; % 3#4.2,4D 1.5

mg/L+KT 1.5 mg/L; B 4#.2,4D 1.5 mg/L+
ZT 1.5 mg/L; 3% 5 4 2,4-D 1.5 mg/L+2ip 1.5
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mg/L:% 6 4.:2,4-D 1. 5 mg/L+NAA 1.5 mg/L;
% 74:6-BA 1.5 mg/L+NAA 1.5 mg/L,

1.6 FREBEEMKT 5 2,4-D @ sig
REER: L EH M EBR AR D MS hEE
BRERE4ARRMKT 52,4D FREEEHIT
X, Pl S A M B {E KT 5 2,4-DR
BERE.E148.KT1.5mg/L+2,4D1.5meg/Ls
B2H.KT 1.0 mg/L+2,4-D 1. 0mg/L; % 3 4.
KT 0.5 mg/L+2,4-D 0.5 mg/L;% 4 4. KT 0. 1
mg/L+2,4-D 0.1 mg/L,

1.7 AREEMERELNAEFER T L
EEHMEB O IMEE, LUMS B ERERE,ZE
SHARMERTEAME BTN R, UFEL A
EHFEROBEREPELRL.B14H:6-BA1.0
mg/L+NAA 0.2 mg/L; % 2 4.KT 1.0 mg/L+
NAA G2 mg/L; 8 34 .ZT 1. 0 mg/L+NAA 0.2
mg/L;% 4 #:2ip 1.0 mg/L+NAA 0.2 mg/L; %
54:6-BA 1.0 mg/L B ¥E 3 1 F/G LR, L ERH
15 h/d, JHIEFF 2 000 IxCL T RD.

1.8 AFHEEREMKT SNAAMFEFER
BB AR B R AME R, B MS AR
FEWE S HAFARKEAHRHHTHE, UR
HHEAEFERNBEKT S NAA RRKE.H1
#:KT 1.0 mg/L+NAA 0.2 mg/L; % 2 #.KT
0.5 mg/L + NAA 0.1 mg/L; 5 3 fH.KT 0.3
mg/L+NAA 0.15 mg/L55 4 #:KT 0.1 mg/L.+
NAAO.02mg/L. A E¥ A EHPIRESERKE
MHAHAES: 1,

1.9 HESEWKKREE (Gent. Y RENE. L H
¥BHMFAEMS+2.4D 1.0 mg/L+KT. 1.0
mg/L EERMAHGEERSHE, L MS hEAE
#3, 4 KT 1.0 mg/L+NAA 0.2 mg/L X3 &
RRECH, ERFELFAIIMA 0.25.50.75 pg/mL
MEABEEH#THFESHBEGEI®.,
1.10 it 5 Spsei3. 0 BAFATHI A,
2 £R

2.1 R ERA A RBEER RN E6E
MEHABEIMER . LHEESHTRAHEE, 1
10%NaClO {4 # 20~30 min, 4 90%~100% i %
BELBSU~SUMBLE, 10%NaCIO HEFE
Z £ B 30 min A —F RIS . NaClO 3 F 4544
R GEN RERG MR ERIE . HiTRE
BR, Mk 55%, 0. 2%HgeCl, J§# 2 H 3.0 min %
REi. B 0NN T EEM SOKM RS X,
0.2%HgCl, &M T, LEELERR G HTHE
BHLE MR 1 HEBEERELTBEHITRITH,
EREV LI FEMSBEE, 10%NaCIO B F 30
min 5 0.2%HgCl, BE 2 min HEHEFEREE
%!Hc=3- 179> ug. 41 P<Z0. Ol,ﬁﬁﬁiﬁéﬁ:’dﬂﬁi
E,u.=5.805 5>up g P<0. 01, BLBF 10%NaClO
H BT 20~30 min B 4 F 0. 2%HgCl, HZF

, F 2 min. BLEEESMEK, 102NaClO ## 30 min

50.2%HeCl, HE 3 min WEXBEERAEE,
40=1.27<<wo 5, P>0. 05; R R ERUAREE,
u,=0<up 55 P>>0.05, 3 H] 10%NaCIO HHXE
20~30min 5 0. 2% HegCl, 1% 2 min EHE.

£1 FHIEESE.FAAEA.TRASHAHTHEEZHEB

Table 1 Influence of different explants parts, disinfectors, and disinfecting times on asepsis seedling forming

- FH & e/ ® F -
BHHE ASEH HER XEE/M WaR/u BRE O KERE BRBRR XHEE/Y RER/Y

10% Na€1O 15 20 15 13 75 65 20 . ] 0 [ o
20 20 18 17 90 85 20 i 4 20 20
25 20 20 18 100 92 20 7 7 35 a5
30 20 20 19 100 95 20 9 9 45 45

0. 2%HgCl, 2.0 20 9 10 45 50 20 5 5 25 25
2.5 20 16 7 80 a5 20 8 8 40 40
3.0 20 18 6 50 30 20 12 10 60 50
3.5 20 20 5 100 25 20 H 5 30 25
4.0 20 20 1 100 5 . 18 3 90 15

2.2 FAEEEHFFENAHARFESHERN. B
HEAE MS B BRI Ko [ 2, i H & %
SEXEOT.BEKEE, WA/ MSEXEE
ERGRSFRELTO%) . EREEARNET, &
HRERMMS, HE2HAGERRATRITS
WS REW, u.=—0.556 6<uso» P>>0.05,MS

H1MSHAGEREEZRAZE . BAAGHHR
EEeE S HASKERE MSEREHERT
1/2MS B2,

2.3 FRESMHEEBANAHERETVEN.FE
SR TR .2 0 MS+2,4D 1.0 mg/L+KT
I.Omg/L MG FREERGHR ERHARE AN
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®2 FREFEREXNBHERAZHER
Table 2

ExErE ERAGMHAM MERSR/Y BOKE
MS 5 57 B
1/2MS 10 95 i

FE L HFERABBEAATESR L M FRR,ME
RAREFHEER ZEAEENLLHARPEE
AT HER, MAREHEEREFHBETHRELR.
BRHERSEGARRENTAER R, LA 1.
HEINBGESELEGENTH . FREW 0=
—0.161 3<Tetp 05, P=>0. 05, 70 F 48 . Z s WA G
BRELRARE. BEALHASEAEFE. KL
EAEXEBECRE BT . ZRARGERNED
KT H RS GAR S TR

b
N
i

Influence of different media on callus inducing

B |
E1 WESHFEMS+2,4D 1.0 mg/L+
KT 1.0 mg/L LR GHEAD
Fig.1 Callus from C. ofophylum seed in media MS+
2, 4D 1. 0 mg/L+KT 1.0 mg/L
2.4 FRBEMAREEMAGAABIHES.
B¥EZHMTFEO~QOEHEFEPHRERTAGA
AR E, B H B RIE 1000, BRGHHANKS
FRRER QSEFETHAGHER TR R
ERERARBNERER . KEEF - HERTH
BEFE. O.0.OFFEBFRHERHBERT
W@, HAEOHRF  DEFRTFO.D. O~ D5

EPEFER - BHRIAF-IEFER.EUFESE
BEMZEBAHENEE XRS5 RMAE, MAQ
SHRAEZFSELZRGARBAMREESE
%’mﬁ 44 ’
£33 FRANMMESEMEHAREINL N
Table 3 Influence of different explants paris

on callus inducing

TR HF

Sk BHEER RGES

Mg mE/d /% shiss stms 51K 8
#F 7 96 gy HO& 1
# 13 100 —E Eas 0
% 9 100 By Kas 2z
ot 10 100 i3 ®ES 0

24 FARRRMABREXNBGEAREFHEM
Table 4 Influence of different hormone categories

and combinations on callus inducing

BGER RGBS HH AE

e BHEEMERK

BE/A  FEd KH EHE
O MS+2.4-DL.5 11 100 —| ®A6
@ MS+2,4-DL. 5+6-BAL.S 10 100 F #HAG
@ MS+2,4-D1.5+KT1. 5 E 00 B wHAs
@ MS+2.4-D1. 5+ZETL. 5 10 10 fF FHSG
® MS+2,4-DI1. 5+2ipl. 5 11 100 % #EBS
MS+2,4-D1. 5+NAAL.S 12 100 £ #Aé&
@ MS+6-BAL 5+NAALS5 11 100 2 #&AEL

2.5 FESBEEN 2,4D 5 KT M AL RA%

RKHER.FEXE2MAGARERSH S 1/2MS+
2,4-D 0.5 mg/L+KT 0.5 mg/L PR AE BT
B WA A A R BB LA B Rl 4R
H#OEHE 1/2M5+2,4D 1.5 mg/L+KT 1.5
mg/L F, AHEEREN KD . EAGEELF
IERC ATMERREBA. X4, £QS4
& 1/2MS8+2,4-D 1. 0 mg/L+KT 1. 0 mg/L
Rt - EREMNELNR, LS RE 1,

%5 FREREXEN 24D EKTHRGAZERNER

Tahle 5 Influence of diiferent hormone concentrations of 2, 4-D and KT on callus breeding offspring

;24 e T §.:4 A5 R ] /d BHEEEGENFEEER/d AGER BRHEL SSEd
(0 MS+2,4D1.5+KTL.5 3 14 .43 E¥e W2

@ MS+2,4-D1O+KTL. O 3 15 B =k FHE
@ MS+2,4-D0.5+KT0. 5 3 17 B ) f=5:) x

@ MS+2,4-D0.1+KT0. 1 3 20 i HAHA x

2.6 FRMERARREMATEEROEM. &
FBHBTFEOTHEHE MSHKT 1.0 mg/L+
NAA 0.2 mg/L # R B S RE KB RF.H
BERFERN 48, XREHRR.EUTES
REHWEENHEMEE R ERHE.O8
BEBASXBARERANAFBERE. B4
BREMY - EFHEERE AEREERR.

EUEEBZEMS+2,4D 1.0 mg/L+KT 1.0
mg/L LM AGERRHBWETLE S, F
EOGARERRTER ERERTH.H.2. 8
T HEFEFER MARGANREL RS EOK
EHRGE, 6B 2~4,

2.7 FARBEERN KT 5NAA WAREFHER.
O~OEAABARESRGEAAERAETE, B
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Table § Infloence of different hormone categories and

combinations on adventitious bud inducing

EREF B j::A: ]
Fg ERBEREREH® N R R Kt
@ MS+6-BAL.0+NAAD. 2 14 1 3.5 0.35 #
@ MS+KT1. 0+NAADK 2 8 1 6.0 0.40 MiF
@ MS+ZTL. 0+NAAG. 2 15 1 3.0 0.30 —&
@ MS4-2ipl. 0+NAASG. 2 i2 1 2.5 0.20 —#
® MS+6-BAL.O 17 1 1.5 010 %

B2 WEHEMS+2.4-D 0.5 mg/L+KT
0.5mg/L LBRBRGESR
Fig. 2 Callus breeding offspring of C. otophylum
in media MS+ 2,4-D 0.5 mg/L+
KT 0. 5 mg/L

4
B3 HEASAEEREMSHKT0.5mg/L+
NAA 0. 1mg/L RSB HE
Fig.3 Callus unforming adventitious buds in media
MS+KT 0. 5 mg/L+NAA 0. 1 mg/L

8 ey A
9 o _ )
3 Ay .
& |
’ - 4

B4 FFZ&EMSHKT 0.5 mg/L+NAA 0- 1 mg/L &
EERGANHY
Fig. 4 Callus and adventitious buds from seed in media
MS+KT 0.5 mg/L+NAA 0.1 mg/L

100 ESMEHE,@QEHA MS+KT 0.5+
NAAO. 1 BB XS EHR MR EET. AU

FHEFREHAER WAFKSRE. OS44
MS+KTL 0+NAAO. 2 R FH R BHBRERR,
BHELEKFEEHTAL.O. QB BEFREDHY
K#EHA MO8 RFE T, '
¥7 FARRABEMN KT SNAATRFHOER
Table 7 Influence of different concentrations of KT

and NAA on axillary bourgeoning

ERFEEF HES EES |
FS HREMEEL KHEA % Bk P
@ MS+KT1. 0+NAAQ. 2 B e BEF A
@ MS+KT0.5+NAAD. 1 ¢ 100 Wi )
@ MS+KTO. 3+NAAO. 15 11 w0 7 L
@ MS+KT0.1+NAAQ. 02 12 00 —& H

2.8 F¥BMERKERBELNE 100 gg/mL K
KAERHEEEEY REEFEED .7 100 2g/mL
BB E AR TR AR, TIE 75
pe/ml HEEEHERET.NE 0%OAHEE
BER BRREFEARERERE . M8 HILLT
BHATE T I EREN =275 64> 0~
13.28, P<<0.0L, A RIE KRB REBKE R £
rikEE.
%238 MIBHEKABREBENE
Table 8 Measurement of C. ofophylum
sensitivity on Gentamicin

ERER/ S EEM E[3-3 1081 At
(ug » mL—1) g Yokt 1%
¢ BRBa 5413 0
25 KEHAL ¥ 20
50 KFERAE — 40
75 PEBRAE £ 80
100 Riga W
3 ik

3.1 HXZHREHIAR.BFREBTOFRE
B HEEHERERE R, ZREHERIT,
EHRREEERMRY  RHZARFTHEOERE
BB, UEESHMTRGEEN B THE.
0% NaCIO B EFENH TETKHE . RE
RENEER REIFREN T, AARENHEE
. 10% NaClO 4 ZHBE BN HHERRD
R, LEFEM, N 45%. 0.2%0 HeCl, &S
2 3 min FOREATEN 3 min, EHER A, HH
SEAREE JETEREH. 0. 2008 HeCl, F X
HEEFREFAMANBTREEERAEKX,
0.-2% 4 HegCl. WM F . ERXEERR, BHEL
EHIK.

3.2 B¥SBETERARGAR . FREFFE2HP
FoEERE HYFEREHAR. ER4HIR
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F,4 2,4DHO~BEHEFLERERTX 2,4D
MEOEDS. EH 24D MNEESAGHARKER
RUEN RIREET NAA, ©.0.08KEES
AHHANBRRERTO.ORDE  RALKE 2.4
DE5HRARERTETHESAGLELOT L
PEHHEERETERK 2,4 D EEKENAA R

Y. H¥SHEMARE KT £HHB, L KT

524 DEAAEFAHARER, BE KT 5 NAA
EEETHRIHR BEEHIRENKER.
3.3 FX¥EFEERAEF FESHAGHALR
BRETHT EREETHE.Z. 0, FEERHE
6-BA,F B2 H KT . ZT.2ip, AR ED A HHH
GREEAEF. MEAGASEXRBEG THE
EHREHZOFERE . FLERK. EhHT. %
BERESFERT . BHTHRE . EREPHUR
FHRAEREHN  BENRIRNEHHNEREHH
T ZRAZQHAEHNERY SRBTERN S
HHLPEF - HER SIEBERABHF
HEd—THER.EHREN. XEERETHT
MEF ZREEFRNEF AEABRTFAGESA
XEE¥SERE LEAEBYNTRRBERAX
RV Rakembl TRANFNHER L, H%‘E
WERTMKFEHERSE.

24D RKERYAGHEMERARLEN,
H24DHERAGESHELHYAHHAARNE
DURFD. XTREEXBRFRMEDAHAR
SERER—TEE. '

EEENEESARES S BZRFEE —
MREXR . TARBPERNNI RS DRI R
FORERTHRD. FLBREAT I SHERE
5RRAREFFFEFER, ZHARER L. B
HAoRENEEFTER MEKRNTERRESS
R E LR PAREAN LA LR ENE
24 EHE.

BHRARFREEVNOEASNIEEEX
W, ARG A8 eRmaERERES
AHRACEOED LS ERERERERRET S
. MENEYE AN ERA REXARER
93, AL MERT 3% M. SRR
BESCERS THEAZIRDPRAAEIAGAR
SHEREE 3 FH,

BRBRENTIESRAATERES, — T
FEEAMELEENEE A LHAHN 10 mmol/L
NH,C] # 40 mmol/L KNO,BI g NH,* : NO,” =
l1:4, XERMAT NH,.NO, 5 KNO;, % {EH
NH,Cl, Wi A NH,* : NO," =11 2,NH,* § NO,~
MENRBREEREAHARYTREEZTRT X
NEI[HERFILEESE 4 MEAE.

AREEA—ITSHESFHTARERESOR
AP, REEHFERMA 0. 2~0.3 mol/L §
HEBATRHRLFH M, TN GLESA R
L . MAGEARTEREETLHNED. ZL K
EAEFENAGHALR S ER AL EEERE
PTENHEEFES— S MR,

AAMAXKEREA. REEHEEL S PO TH.

KE RO BGARS QKB EEELFMED, X
BERREHBTHESNAGHA T LR FHRE
FT-#MELBPHEE—SHTR.
3.4 H¥SELEARA SHEAN, ZEMTR
ZBEMS+2,4-D1.0 mg/L+KT 1. 0 mg/L 85
H Lz 14~15d B H (R D BRERHH
B RERE R ST, MY ERLRS, ¥
EEMER LBEFRERASREELIEERIAHN
hE NEABERSEEN. HREEEFREPIA
A RFAHRBEAREEYHERES . LEERR
EEABEEANEF AR R FAREAES S
KRXEEHNEBEFEPERN RS  MEABRDEE
BEHRREEEEEREPREY, 100 pg/mL
MERKEXRT ¥ SHENMRMENRIEES.
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