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EATHESREYI AR AGKBELEKRLZ MR T TDZS 6BANEF AL F oLz, R AWM. (1)
3 A8 A TDZ #= 6-BA & 6-BA 5 TDZ.6-BA 5 NAA A MR FFEFCH AL S LB R REZF, L TDZ
5 NAAWAAA FTREFRZFehmaik, B3Rt P Emits TDZ 1.0 mge L' +NAA 0.1 mg-L' 8, R &
FHoETHE 6. 15%;(DTDZ K TDZ 5 NAA AN EF REF R FTMMmEF AL WAZRILFZ
F B4 A 6-BA X 6-BA 5 NAAAA 32 A AP TDZ A 1.0mg- L' W38 A %% &, Tk 15.78, (34akk
T#HFZ6BATDZ LS TRHAEZFHGRAL, k& e FTik 28,370, m3E kP NAA 69iE % K,
TERKBEELEKREFREFaA, TDZ 1.0 mgL'5 NAA 0.1 mg-L' B, REF G LK E
7.56%,6-BA 2.0 mgeLL'5 NAAO. 1 mg:L'"BARZFGHLEA 0, WDTDZMSEF R FHMMEKERKER
IR IRG IR AER W 6-BA ST REF KA KU R B AR IF IR ER, T LA SRR T4 A 6-BA
EAATREFREFOMKAEK,

K4 BEF;TDZ;6-BA; R 2 3
PE S %5:5632.3 X HERARIRED A X EHS:1002-2767(2014)08-0023-05

JiE 2= (Amor phophallus kFonjac K. Koch) &&
K B Bl (Araceae) JE ¥ J& (Amorphophallus
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WA R E VI TE R (17 s B RN 2 R i
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Electronic Cloning and Bioinformatics Analysis of
CjTCTP Gene from Camellia japonica L.

DING Yue-lian,ZHAO Hong-jie, KE Huan,CHEN Jie
(Foshan Institute of Forestry Science, Foshan, Guangdong 528222)

Abstract : A novel gene of the translationally controlled tumor protein was cloned in silico base on the ESTs database of
Camellia japonica L. and named Cj TCTP. Some characterizations of animo acids encoded by C;TCTP gene were ana-
lyzed by bioinformatics tool, include composition of animo acid sequence, physical and chemical properties, transmen-
brane domain, hydrophobicity/hydrophilicity, signal peptide,subsellular localization, secondary and tertiary structure of
protein plus the functional domain,and phylogentic tree. The results showed that the full-length of C;TCTP gene was
706 bp with a complete ORF which encoded 168 amino acids. And the encoded amino acids contained TCTP1 and
TCTP2 domains which belonged to TCTP superfamily. Furthermore, the encoded amino acids were possibly a soluble
protein contained signal peptide,and it might located in the cytoplasm. The C; TCTP amino acid sequence is highly ho-
mologous(more than 80 %) with TCTPs of other plants, such as Arabidopsis thaliana , Hevea brasiliensis and Zea
may L.
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TR AR ) R A B AR G VR 2 7=l i e T i
FHZH 255 37 H R R i o B =E D B iR Ak W 2 2B 7~ 57
REMRA IR A . %A 5T LU 2E il 41, 20 8 TDZ
5 6-BA XFBEEANE 25 T 5 0 5 1 50ns . ik
JE S B IR RS SR S5 AR R B i S B E
PR .
1 MESJk
1.1 ##l

VITE VAR E 2 R b, B8 2 TR Bk 25 P v 4
DO AT Al B 22 B 5T i 4 AL R R R AR A TR
MY 2y 341, T U)o Bk ZE SR ik 55
AN
1.2 A&
1.2.1 M#mase wEEdKEr /-3
JEAEERZE  FH A KK ol 3 F2 08 (9 42 T ZETOK T
gk 1~2 h, TEBEH TIEGHERZERH 5% 2
i ZE 3%k 30 s, PR 0. 1% FH R 20 min, SR 5 H
TCRZK PR 4~5 R B IK 2~ 3 min, Jo & #AE#
HY145r R 0.5 em® 247 U B, Fh 2 MS+ NAA
0.1 mgeL"'+6-BA 0.5 mg- L' HEPIHEST
A5 2 2, 3 5 5 b B A K P ) oA 2 4 i
24k 1R 2 &S
1.2.2 5k mms) 0l MS B FREfmA
ARFIE B TDZ,6-BA 5 NAA, g 5l i ik 56 fr
WAL Bl T . MS+TDZ 1. 0 mg-L"; Il ,
MS+TDZ 1.0 mg+L"' +NAA 0.1 mg-L"; I,

MS+ TDZ 2. 0 mg « L'; IV, MS + TDZ
2.0 mgeL'+NAA 0.1 mg+L"'; V,MS+ 6-BA
1.0 mgeL"'; V[,MS+6-BA 1. 0 mg+ L' +NAA
0.1 mgeL'; V[, MS+6-BA 2. 0 mg=+L"'; W,
MS+6-BA 2.0 mgeL'+NAA 0.1 mg-L"', &
Bi R SL h 4 3.0 V0 vk BE A RERE 42 0. 6 2011
e BE N A TR WS 4% 0. 1%k B in A PVP, i %%
pH5.8~6.0,7F 121°C.1. 3~1.5 MRS E
FKE 20 min,

1.2.3 FEFuiFFar K1 2. 17580 E
B 21 2 WAk 135 20 &) BT ML BE A A
K HE R 0 IR B €0 A s A 2 A A A DR 4R Y 35 5 1L
R MK FEL 0.3 cm (I He R BT~V
BRI R, B IR AT M 5 /%) 16 h/
8 h YEHRHRBEE 1500~2 000 Ix, (25£2) C A X
BE50% ~60%, 535 30 d. I M AL I F T A E
SEMIE S SECR AR IR RA N B AR L4
Wrifi & TDZ 5 6-BA X A E 25 ML 500 .
1.2.4 wzme BEEgGHRBARTES .
ANREHEFE R = GFEF A E 2E S R %L/
BERPAME RSB0 X 100; I 2K =S B A E
ZE B/ A AME AR BB AR 0O = (H B
ANGE 2B/ N E 2F SO <100,

2 HRSH

2.1 TDZ 5 6-BAMBFAREFHFSHRAA
I 45 KR W], ki ] TDZ Al 6-BA 5§

BT BRSO R A R U R S 2
Fig. 1 Adventitious buds differentiated directly from callus of Amorphophallus

TDZ.6-BA 5 NAA & #6815 T @ 4140
A TE AN 28 2 R ZF AT SR AN R AR B R R
A UL D) o BAS AN 3 2F B 3 A 405 3% 1B L
Z R HERT DB T AEART s BT R R ZE
F DA 45 L 43T TR I 195 e SN S I L rp Rl
S (e 2 0, B A A 05 21 4 T A AR T I R
HEERRECR A B 5% 10~20 d fER R R
IR N O N e e A R )
2)., MM, BLMMiH 6-BA 5k 6-BA 5
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NAA W5 ,7~10 d 7E @ AN REIE KD 52
FLVIRZE S N AL B3R E 12 d B s 258
LA B | 25 i Bl ] TDZ 5§ TDZ 5
NAA 44, A& 2 kAR 6-BA &7 2~
3 d ANE AN BN K A o DL R kAR
IEER

MANZE 2R 35 5 R 43 B (L3R 1) AT A1, TDZ
B TDZ 5 NAAUAAEFNIESEREMRT
6-BA 5% 6-BA 5 NAA 414, TDZ & FHAE

FEFEEN 90.31%, BE R T 6-BA &M
S ER(82.19%) . HHAE S 0] @ik 96. 15%.,
Fok s 5 IV ARHAR E 25 1915 5 5% 43 51 S 96. 15 %
590.91% . & K T AL H T (88. 46 %) 5 4k #f
M (85.71%), Al I, TDZ 5 NAA 4 & X A& %
) R A R H 6 6-BA T &L O R R 8
NAA XA 5 & A B IE ) P8 76 B 3 NAA
BIARFE VI VT SR %BIn NAA B Y 5TiHS R
FEAKHY

x1 TDZE5 6 BAXNBFEAEFFESHRESW
Table 1 Analysis on adventitious buds induction with TDZ and 6-BA
o REiR SR Y REZFN K AR State of adventitious buds
Treatments Induction rate of NE kAR E] /d TEFEA R R 2E it
adventitious buds Time Regenerative way Color
1 88.46 b 5~7 B ZE A 2 H o IR E
Il 96.15 a 5~7 B ZE R A2 [SREART:E %= Sl
I 85.71 b 5~7 INZE 4 ZRRGEE,NFLZ M
v 90.91 a 5~7 LN ZRMRGE DB AE
Y 85.19 b 7~10 P ZEER A2 ZRhIRGE, DR A
Vi 81.48 b 7~10 PAZE AR A 2 KEFRGE N A
I 85.19 b 7~10 P ZE ol M B ZhgE RS Hna
Vil 76.92 ¢ 7~10 E LR [ERNS R R0 S

HAFENG THRFRZER B (P<0.05, T,

Note; Different lowercases mean sigrificant difference at 0. 05 leael. The same below.

2.2 TDZ 5 6-BA 3% B3 7 7E ZF 18 58 M AL
2 2 af A, ol TDZ 5% TDZ 5 NAA
WA AEH AR T A ZF = LR G 5E R B0k
T e i 15, 78, B @ TALER 1T (9. 52 1),
O TARFRV (3,35 ) FIALFE VI (3. 96 4>) 5 5B 4b
N HLAS SRR B 22 T WY R 58 2 R B4 T, Ak B
1 ikdmem 73 4, i FAREE VI (18 4>, b #E YV

A% B UL AT WL TDZ X JFE A 5 28 1) i 305 3 2
HEEMMEH. WNFE2IEBE . ALB I 5408
IV (I NAAO. 1 mge L") (1F ¥ 88 5 22 %00. 28,
T bR T 54031 /-7 3384 58 = %0 (13. 99) , Af
DLERFRFE IS I NAA X EE 8 o 258 500 19 3189 i
JIERFHHHBAREN. X5A8EFHFRR
Z IR B R — B,

®2 TDZE 6-BAMBFAREFEENIRE RS
Table 2 Experimental results of adventitious buds multiplication with TDZ and 6-BA

RNE ZEHEFIR ¢ Multiplication of adventitious buds

HaE R A SR A f £
Ak 3 . A8 AE/ A ZEHC>8 W AME AR B/ A . .
Mutliplication o R A
Treatments - Total number of Number of
coefficient The most buds
adventitious buds explants(buds>>8)
of one explant
I 15.78 a 363 16 73
1 9.52 b 238 11 36
I 12.21 a 293 15 32
I\l 9.03 b 271 14 56
vV 3.35 ¢ 77 4 11
Vi 3.96 ¢ 87 5 15
VI 3.83 ¢ 88 5 18
] 2.80 ¢ 56 3 17
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2.3 TDZ 5 6-BA X BEREF ALK
ERFMBEAGHRIEEASEF LR T,
KEFMBAAENEFARP IS . EEAE S
AL PR IEAE B0 (UL 3L 1 4) 5 —Fh o AN
FE ZEAME % 7 W] S A e e Ak T2 A S Ak

B3 8 AR A E 2

Fig. 3 Coleoptile whitening of adventitious buds
o 55 RO 5 2E A k. HER 3 AL AR
% TDZ 5% TDZ 5 NAA 41445 3 15 S 3008
o (HR 2 ZE S R AL B4 LA 2 A B T R 2
FIAL G f ol P 5, AR T 3k 28, 37 %0, 0 &
FAPRV , H 5o {#E H 6-BA 8 6-BA 5 NAA 4

e R i Bk 2R A AR BLR LT 3 A
UL TDZ 35 T R BN 2R i 1.

&4 8% R 52 O AR A 3
Fig.4 Whitenting of coleoptile and bud points

T35 AR B A R B IV IV VLWV
Ab B IN NAA) A E 2 19 AL %45, 610
A 0. B F T RE M NAA K VI VEW
Ak B N 5 22 1A% (12, 83 06) T LB 9% gk
T NAA BB INTEAR KRR B REAR T BE AN 2
(9 A 5 08 48 iR A i 25 B 5 5 R R A 2
M

®3 TDZE 6BAMBFAEFAUNXBERSEIT
Table 3 Experimental results of adventitious buds whitening with TDZ and 6-BA

4k 3 SAkE/ % B R/ FR AR/ %
Treatments Total whitening rate Whitening rate of coleoptile whitening rate of bud points

28.37 a 23.97 7.16

Il 7.56 ¢ 5. 46 2.10

Il 14.33 b 12.29 2.39

v 11.44 b 11. 44 0

\ 5.19 ¢ 5.19 0

VI 3.45 ¢ 3.45 0

I 3.41 ¢ 3.41 0

i 0c 0 0

2.4 TDZ5 6-BAMBFAREFEKIIZM

B 25 4 W1 A TDZ A1 R T 0 4 0
KL 5) A% ) 235 B K 2 2 3 90 et — i
(R0 S04 D I KOS 25 /1 EL B 09 2 2

-

K5 TDZFEFMAZEFMERK
Fig.5 Bud growth with TDZ
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Fig. 6 Bud growth with 6-BA
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BB AN S8 ZER K HLAE K S RE B L 5 008 A 1 R
i AT UL AR 4k AR BE 3 i ] 6-BA B A R TR
ANEFHMEAK,

3 S

TDZ F1 6-BA DI K —# 5 NAA 414 ¥ hEik
FE AT H BRI BN 2 R 3R LR %
ZE A TDZ 1.0 mg+ L' +NAA 0.1 mg-L’
i, AN 8 2F o0tk R A i s TDZ 8 TDZ 5
NAA A EFEAE 2550 R 500 2 T 5o fl
i 6-BA % 6-BA 5 NAA 414, 8 TDZ X
TDZ 5 NAA 216 % F BE 2 A E 2 1Y 431k 1 5E
WH .

TDZ t 6-BA 5 S8 A & ZF 1 AL, HiE Y
W NAA AT [5G B 45 R 2 28 0 (e 3, mT I
NAA A] L5 TDZ J 6-BA - 45 HT 40 i A 5 2
(1 1AL 55 W5 T8 Ak, 0 5 v JBE 4 N 8 2F i B
FAEM . 5 TDZ #H16, 6-BA XF A & 25 i ff K %
P B Ay i 4 R VR S T AE k4R 855 3% v il 6-
BA TG F F B 2 R 8 2 B K A K i sk

BRI ER O SRR R A R
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Effect of TDZ and 6-BA on Adventitious Bud
Differentiation of Amorphophallus

REN Peng-bin' , WANG A-jiao' , LIU Jia-chen' , HU Xuan-ping'*’
(1. Shaanxi University of Technology, Hanzhong,Shaanxi 723000 2. Shaanxi Key Laboratory
of Bio-resources, Hanzhong,Shaanxi 723000)

Abstract: In order to establish high-efficiency in vitro culture regeneration system,the effect of TDZ and 6-BA
on adventitious bud differentiation of Amorphophallu was studied. The results showed that(1) Using TDZ or 6-
BA singly and their combination with NAA could induce the differentiation of adventitious buds and the combi-
nation of TDZ and NAA was better, the differentiation rate had reached 96. 15% when hormone concentration
was TDZ 1.0 mg+L"'+NAA 0.1 mg+L". (2)Multiplication coefficient of TDZ or the combination with NAA
attainted 15. 78 which was higher than 6-BA and combination with NAA, there was 1. 0 mg+L"' TDZ, which
demonstrated that TDZ had great effect on multiplication of adventitious buds. (3) Compared to 6-BA,TDZ was
apt to bring whitening, and the highest whitening rate was 28. 37 % , however, NAA could largely decrease
whitening. Whitening rate of NAA 0. 1 mge+ L' with TDZ 1. 0 mg+L"' and NAA 0.1 mg+L"' with 6-BA
2.0 mgeL" fell to 7. 56% and 0 respectively. (4) Differing from 6-BA, TDZ showed stronger suppression to
growth of adventitious bud,so 6-BA was relatively appropriate in secondary culture of adventitious buds.

Key words: Amorphophallus; TDZ;6-BA;adventitious buds
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