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OB LARKHRE T A7t S Ma s, I IE 288 ik 6 A B S AL B Fe 5T T
RALTE . AT 25 R KW ,6 - BA 712,4 - D X HAEFIM FIRMIAGHLS B SE BER W, 48 WA ¥k
TR AR B ER TN MS + 6~ BA0.5mg. L '(J51H]) +2,4- D0.5;6 - BA Fll NAA FAZH AR
Xt @LEAE AR B EN, S EWHE T BIER TN MS+6-BA0.5+ NAAO.2. ER
T A7 B o B S W8 A R AL BE T B o, AR B T BT A N IR B 2, B ik —
FRE RIBEMSWRITIAS MS+6-BA2+ NAA | BES W AGA S EEH T, FEFEHED MS +
NAA 0.5 — 1 H J5 80 % LA EERBERK tHAREF AR R ARG US40t 3 KRGS E R BT 80 % LA £ AT

K@ MR BRI S ES MR EE

hESES: Q813  XEIRES:A

Y AR AL LIRS, R ENHBEA T BENIER. AR B EL R, B 7l
LS E FE K LI TAER Kb, A EKE R &L TINIE, 250 2% /) M B kA &8 %
FRRERFTRELS . EXRITETHELHEHA G ERKEZNARNE, BRIV Z N
FH . ASSZ06 LRKINFR 15 (Isatis tincroria ) BT FRGHANF it R SMEAR R A IE S 816, Xt HF Bl 7o
Vi SR S IR R AT T RAL T I . RRONAS T8 0 T IEBL RS I IR A, SR =R , TR A 51 R ks
FREZG FR , SRR 88 ( Isatis indigotica ). Y575 W ML LE , BR A IS 3200 UE B, ML AT AZEE )
EHET O E SN TR F B R 2R, W T R N TR — AN e R s T S
HRARR, AT 14T T AL .
1 #REFE
1.1 ##8  BRIMFE RN F 8188 IPK Genebank $21i.
1.2 BHFAFE NMAESRBRAEEESAAHS S ERER L AKE 3 MEFMEG—HT/ 4 FR
BEEH Lio(4°) IE233, R HP AR HAEM(F 1) FRRIEASRIT L 472 R I . O A 5
T2 70 %FKGEHL 30 ~ 60 s J5 0.15 % HgCl, 3 20 min, TR/KYE 3 ~ 5 K, Hefl T MS BEASEFR A
25 CTFH53% 4 d, EBRIRE N 2000 Ix, BN 16 h-d™".
4 d FEHF T AT AR T IE SR AR A B QR &1 EXRERLEGIT
WEHANE2) .25 FEIFRGHRAESERITHE JE= 2 3 4 5
G LA MS+ 6 - BA2(mg. L', J5[l) + NAA 0.3 % BT A B C AxB AxC
Sl — B IEGH LSS R AR EZELE MS+ NAAO.5 iﬁgﬁ%%%%ifﬁﬁ%}%%#g%m AHT
EARLUEBRELA L. A RIE SR
1.3 HIEAE AGALFESRERUER) = (FRHE
g R AR R B MBI S0 x 100 % .
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BGIAMEE = (5T IR G 88 R S0 x 100 % .
2 ER5H%

2.1 RIGFBELHFERSUL

2.1.1 EXEBERGAASH ME2ALIEL K 6~ BA FIWEM 04255 0.5 mg- L™ "o IR
FHEa ) R H S T SR, — 5 6 - BA RIS N S FEE T B & 05 4 4107 391 R4
NAA ¥R A 1 mg- L™ F A RS V-5 S i, 128 50.61 % ;9% 2,4 - D AOMREEM 0 42
B 5 0.5 mg L™ "M LUMEE T I 0 LS S0, 545 2,4 - D W SRR T IRBifY
RS- H 5 S5 3.6 - BA FMKE N 0.5 mg L™ ' FH A 4205 S 500 1 NAA WREE M 0 42
%0 0.5 mg- L™ AT DU E T S5 4L 240358 TR i — 25 1R 5 NAA YR BRI 1 iy Al L
RS R  H 2,4 - DWE N ARE T EHHLTRE SR - EWENER 6-BA K
Vi HE T AR B G 2 B 0L RE S (0~ 1 mg- L™ 1) ;NAA K 1 mg- L™ A BB AL A5 4 8150 FL RE ) i s 2
B 2,4 - D (W BE SRR A H L R LRE S B AR 4 T Rl B 4L 2L 55 800, IR 6
~BAx2,4-D> 2,4-D> NAA>6 - BA x NAA > 6 — BA; X T @44 41 21038 SR, KIS 6 - BA x
NAA>2,4-D>6-BAx2,4-D> 6- BA> NAA;Xf @441 LRE S Y20, KUK 2 6 - BA > NAA
> 6-BAx2,4-D > 2,4-D> 6-BAxNAA.

F2 EXXEHER

Bz A(6-BA)/  B(NAA)/ C(2,4-D)/ AxB THREEGHS Foii@td  AEaS
52 (mpl-) (el ) gl ) 0 VY meme smsse sk

1 1(0) 1(0) 1(0) 1 1 0.00 0 0.00

2 1(0) 1(0.2) 1(0.5) 2 2 50.00 28.57 0.00

3 1(0) 1(0.5) 1(1) 3 3 0.00 14.29 0.00

4 1(0) 1(1) 1(2) 4 4 80.00 21.43 0.00

5 2(0.5) 2(0) 2(0.5) 3 4 100.00 0.00 7.69

6 2(0.5) 2(0.2) 2(0) 4 3 12.50 100.00 20.00

7 2(0.5) 2(0.5) 2(2) 1 2 66.67 0.00 27.27

8 2(0.5) 2(1) 2(1) 2 1 25.00 33.33 4.00

9 3(1) 3(0) 3(1) 4 2 66.67 81.82 37.5

10 3(1) 3(0.2) 3(2) 3 | 9.09 18.18 20.00

11 3(1) 3(0.5) 3(0) 2 4 63.64 20.00 40.00

12 3(1) " 3(1) 3(0.5) 1 3 30.77 0.00 25.00

13 4(2) 4(0) 4(2) 2 3 0.00 0.00 0.00

14 4(2) 4(0.2) 4(1) 1 4 0.00 0.00 0.00

15 4(2) 4(0.5) 4(0.5) 4 1 50.00 86.36 50.00

16 4(2) 4(1) 4(0) 3 2 66.67 40.00 50.00
T K, 32.500 41.668 35.703  24.360 21.023
w K 51.043 17.898 57.693  34.660 62.502
K 42.543 45.078 22.918  43.940 10.817
%I‘S K, 29.168 50.610 38.940  52.293 60.910
R 21.875 32.712 34.775  27.933 51.685
K, 16.072 20.455 40.000  0.000 34.468
T+ K 33.332 36. 688 28.733  20.475 37.597
g Ks 30. 000 30.163 32,360 18.117 28.572
B K 31.590 23.690 9.902  72.403 10.357
R 17.260 16.233 30,098  72.403 27.240
¢ 0.000 11.297 27.500  13.067 18.500
" K 14.740 10.000 20.672  11.000 28.692
ZE K3 30.625 29.317 10.375  19.422 11.250
W K 25.000 19.750 11.817  26.875 11.922

R 30.625 19.317 17.125 15.875 17.442
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2.1.2 ERXRFKBRLERNGFTELSN LHFESWP, RRETHRER—T0, 0 H a1 Y 36, FTEE
B FEHARE XRHFTERIREABER/N, R BENIGR FHT KRR, M@ 68, &
TIE3E MR T KR 0 A i (3B F AW/ E i E A SR ETW H B ERE TS
), AR LIS RIR 2 07 2 IR B R RBUE . F £ REY],6-BA f 2,4~ D WA H
YERIXT T RS SR BB BEEM( Fac =5.886, Foos =4.760). X E WA P& LR H F
HISFEBT LA 6 - BA BUE K, 2,4 - D BUE Kot Mif. BT, 24 6 - BA 5 0.5 mg-L™", 2,4
-D 4 0.5 mg- L6, FIRBHIE ARG . LR RGIEH LREFREES T RS A5 R W
RAF (R 1) ;6 — BA Fll NAA IS B AE IS FI R HSUE S B R BE LW ( Fap =11.077, Foq
= 6.990) . G55 Bt AT LA
F 1 6 - BA,NAA 73 BB —
KEEHF SRR B, &K
BRI E THRER SRR
% MS+6-BAO0.5+ NAA
0.2( kR 2) . ZEAS [} 3% 7% 5 %t
WER L EE S iR
d L &R TR E VL E
WNEIEHS AR BE, A fFift—
HIRE . R E WA RATIA
FMS+6-BA2+NAA 1SR
MR H A A FI T4 (R
K3.4).

2.2 HEHEHER FEFE
ABEIMS « NAA 0.5 | EMAR OGRS 2 THRE OGRS 5 RHEAT
g ;"ZL% J;% ﬁfﬁ; ;‘;5382 3 4 OSEA B 5 R EE AR 6 R FE AR
R B EUG 80 % LA LT LAFEIE (MR 5.6) .

3 itig

FRTE R4 30 B, A5 70 FBK M Fo s X P e ol , R 6 R 1 AEA0) B AR AR
F 4 TN (1. indigotica) . Song %54 BRRKUN T 15 RE S MR AR TRk . Danz %5 & IR KN A5 16 1
SLECR Y tryptanthrin B4 52 400 S50 1 00 GRS A T 080 BT B AR 6 B8 BRE . 3 AMBATT (2002) 3
BR tryptanthrin SE45 3 AE I RIS ) Maugard %5 % BURKBH RS 5 4P b S — R O BE T —— 4L
C (isatan C)' . HAE# Naoya 3t RRYNAR U6 A7 AE 1 B 21 4 80 e AL (MAO) B4 AR ), AT388 A/ L
FR R Bt 1 32 Y 1 5 2 (NE) Rl S— IR €50 (5 — HIT) UK EE , MR 4T 2 b U5 89/ BLBCIR TR 19 2 B RE R
(Ach) FIZ B (DA) Bk A1 B 2RI 45 2 A N B L0 FUA T A 5 v, R 2 K UK AR
ANP AR HIF , BETLINAR, SRR

TR P TE A B b ) S R 2 A B T R TR R 0 B B (R 16 8. AR P K S OB R T 7
He B REREAE 2 D B 2 5, T EL DR L R 1 S S e 48 [ - 1 /K A £ iR K T L 2 L BE KA
R BT A B RACR , AR I X S A T AR 1K 715 P i 48 L LLRE B R, LR
W R 4 B TR BE K IS 2L B F O o — AT IR
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Application of orthogonal design in tissue culture of Isatis tinctoria
ZHANG Ju-hong, XIE Yu, WANG Cheng-gang, HUANG Bang-quan
(School of Life Sciences, Hubei University, Wuhan 430062, China)

Abstract: Orthogonal design was used to study callus induction and and differentiation from cotyledons and
hypocotyls of 1. tinctoria . Our results indicated that the interaction between 6 — BA and 2,4 — D had significant
effect on the callus induction from hypocotyls and the best medium for callus induction from hypocotyls was MS + 6
~BA 0.5 mg* L' (the same as follows) + 2,4 — D 0.5. Interaction between 6 — BA and NAA had highly
significant effect on callus induction from cotyledons and the best medium for callus induction from cotyledons was
MS+6-BA0.5+ NAAO.2. The hormone concentrations tested had no significant effect on the regeneration ability
of the calli and further experiment needs to be carried out. Based on direct analysis we suggested that calli induced
on MS + 6 — BA2 + NAA1 were easier to be regenerated. The shoots regenerated were induced to form roots on MS

+ NAAO.5 at a frequency higher than 80 % .
Key words: Isatis tinctoria ; orthogonal design; callus induction; plantlet regeneration
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Transformation of NK genes into tomato
YUAN Lin, LIU Hong-hai, WANG Yin, LI Xiao-xiang, YANG Yan-yan
(School of Life Science, Hubei University, Wuhan 430062, China)

Abstract: Nattokinase (NK) is a fibrinolytic enzyme that is extracted from natto. In fact it has enzymatic
So nattokinase can be developed as a new frbrinolytic medicine. In this research , tomato

property of protease . .
" xifen 3’ ( Lycopersicon

plants will be transformed to express nattokinase gene. Hypocotyle were cut from
esculentum ) , inoculated with Agrobacterium tumefaciens EHA105 containing nk gene. Plants were regenerated on

selective media with Kanamysin. The presence of the nk gene in tomato’ s genome was confirmed by PCR in plants
surviving sections. RT - PCR results showed that nk gene have bene expressed at the transcripition level. And this

result haven’t bene reported in China so far.
Key words: nattokinase gene ; tomato; genetic transformation; Agrobacterium tumefaciens
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