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Ix ,7d )
, 7d (2 an) (NAA) 6- (6BA)
1 20
122 gl pH 58, 12 h/d 2000 3
L+(3%) e 1), 121 000 Ix 10 4 ,
( @5 1an) 100 mL , 50 mL
1 Lo(3)
Table 1 Treatment level code of L 9(3*) orthogonal experiment
Factors
NAA/ 6BA/
L evel Culturemedium (mg- LY mgL- Y V acancy
A B C D
1 MS Q3 Q2
Bs 10 Q6
NT 30 16
123
122 ,
) 13
, NAA 0,0 25,0510, 6 20d ,30d
20,3040 50mgAl,6BA 0,0 1,0
2,0 4,081 6mgl, , = ( /
, ) x 100%
22 ) 5 , 0
124 , i1 , 0 2 ,
122 Bs+ ;3 , 4
NAA 2 OmgA + 6BA Q 2mgA 5
3 , Bs+NAA 2 OmgA + 6BA Q 2mg/A
] (V C) 2 1
(Pv P) 70% N a-
10 , ClOs, HgCl2
122, 45d ) 2
2 (7 d)
Table 2 Gemination and contamination rate of seed after sterilized w ith CHsCH2H ,N aClOs,HgCl> %
/min Time
10 30
Disinfector
Gemina- Contamina- Gemina- Contamina- Gemina- Contam ina-
tion rate tion rate tion rate tion rate tion rate tion rate
70% CH3CH0H 0 100 0 100 10 100
70% CH3CH20H (5min)+ 6 25% NaClO3 28 30 12 17 45 24 0 57. 35 0
70% CH3CH20H (5min)+ 10% N aClO3 29 63 7 54 36 11 0 45 33 0
70% CH3CH20H (5min)+ 12 5% N aClOs 48 19 4 81 46 67 0 57. 45 0
70% CH3CH20H (5min)+ 20% N aClO3 63 46 1 08 72 22 0 78 95 0
70% CH3CH20H (5min)+ 25% N aClO3 61 96 0 70 19 0 83 05 0
70% CH3CH20H (5min)+ 50% N aClO3 59 46 0 96 43 0 98 80 0
70% CH3CH20H (5min)+ 100% N aClOs 38 30 0 61 67 0 46 77 0
70% CH3CH20H (5min)+ Q 1% HgCl2 0 0 0 0 0 0
70% CH3CH20H (5min)+ Q 5% HgCl2 0 0 0 0 0 0
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2 : 70% 5min , 50% N a-
, 70% 5 30min, ClOs 30min
100% 70% 5
min 6 25% 100% NaClOs 22
, NaClos 6 25% 20% 5 3 , MS Bs
min : : [-1 1-6 50%, [-6
0%, : 25%  100% ., 100%
NaClOs 5 30min, 0%, Bs+ NAA 3 OmgA + 6BA Q 2mgAd 6
, NaClOos d )
, , NaClos (100% ) , , ,
, 50% N aClOs NT [-7 1-9
30min , 50% , , )
98 80%), 0% 3 A ( )
70% 5min, Q1% Q5% B (NAA) ,C (6-
HgCl2 : BA) :
0% , A:BsCi, Bs+ NAA 3 Omg/A + 6BA Q 2mg/AL
3

Table 3 Effect of culture media composition on callus induction

/% Callus
. NAA,/l 6_BA,/1 Formation
Treament M eglun (mg-BL ) (mg-CL ) Vacgncy frequency Grow th
of callus Colour Quality stat
I1-1 1MS) 1(a 3) ci(a 2) 1 62 70 Y ellow Tight + +
1-2 1 M9 2(1 0 Cc2(Q 6) 2 65 35 Y ellow Tight + +
1-3 1MS) 3(30) C3(1 6) 3 83 8 Primrose yellow Loose ++ +
1-4 2 Bs) 1(Q 3) C2(Q 6) 3 77 8 Prim rose yellow Loose ++ o+
1-5 2 (Bs) 2(1 0) Cs(1 6) 1 75 43 Primrose yellow Loose ++ +
1-6 2 (Bs) 3(3 0) ci(a 2) 2 100 Primrose yellow Loose + + + +
1-7 3(NT) 1(Q 3) C3(1 6) 2 15 45 Y ellow Tight
1-8 3(NT) 2(1 0) ci(a 2) 3 30 33 Y ellow Tight
1-9 3(NT) 3(3 0 C2(Q 6) 1 45 05 Y ellow Tight +
K1 211 85 155 95 191 29 183 18
K2 251 49 171 11 188 2 179 06
K3 90 83 227 11 174 68 191 93
ki 70 616 67 51 983 33 63 763 33 61 06
k2 83 83 57. 036 67 62 733 33 59 686 67
ks 3Q 276 67 75 703 33 58 226 67 63 976 67
R 53 553 3 23 72 5 536 7 4 29
HE S S I A i S N K1,K2, K3 s k1, k2, ks

Note + + + + ,+ + + ,+ + ,+ , - indicate the excellent, very good, good, nomal and restrain grow th status of callus, repectively. K 1,
K2, Karefer to sum of level; ki, k2, ks refer to average

23 -2 1I-8 , NAA
4 , Bs , . NAA
, 6 7d, 10 2O0mgAL , NAA
26 45d; Bs , (40 50mgAl)

; NAA
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4 Bs NAA, 6BA
Table 4 Effect of multiplication NAA and 6BA interaction in Bsmedium on callus induction
/(mg- L- .1) p 0 Callus
Homone concentration Days of Percentage /d
T reatment callus of callus ) Grow th B rowning
NAA 6BA beginning induction Colour Quality stg;luljgf time
-1 0 0 0 Q 00 - 0
II-2 Q25 0 7 81 42 Primrose yellow Loose ++ + 35
II-3 a5 0 7 89 14 Primrose yellow Loose ++ + 36
1I-4 10 0 6 100 00 Primrose yellow Loose + + + + 40
II-5 20 0 6 100 00 Primrose yellow Loose + + + + 35
1I-6 30 0 8 81 49 Primrose yellow Loose ++ + 36
1I-7 40 0 8 81 49 Y ellow Tight + + + 36
II-8 50 0 8 60 49 Y ellow Tight + + 30
II-9 0 a1 18 68 14 Y ellow Tight + 33
II-10 0 Q2 20 69 08 Y ellow Tight + 32
Ir-11 0 a4 0 Q 00 - 0
Ir-12 0 a8 0 Q 00 - 0
Ir-13 0 1 60 0 Q 00 - 0
1I-14 Q25 a1 7 4Q 00 Y ellow Tight + 37
II-15 Q25 a2 7 41 11 Y ellow Tight + 37
II-16 Q25 Q4 7 77 42 Y ellow Tight + + + 37
Ir-17 Q25 Q8 7 76 22 Y ellow Tight + + + 35
11-18 Q 25 16 7 76 92 Y ellow Tight + + + 30
Ir-19 a5 a1 6 80 00 Y ellow T tight + + 37
II-20 a5 a2 6 100 00 Y ellow Tight + + + 37
Ir-21 a5 a4 6 100 00 Y ellow Tight + + + 37
1r-22 a5 a8 6 86 22 Y ellow Tight + + + 30
1r-23 Q5 16 6 85 71 Primrose yellow Loose ++ + 30
1I-24 10 a1 6 86 22 Primrose yellow Loose ++ + 37
I1-25 10 a2 6 84 36 Primrose yellow Loose ++ + 37
11-26 10 Q4 6 100 00 Primrose yellow Loose ++ + 39
1r-27 10 Q8 6 100 00 Primrose yellow Loose ++ + 36
1r-28 10 16 6 80 00 Primrose yellow Loose ++ + 30
1r-29 20 a1 6 100 00 Primrose yellow Loose ++ + 45
II-30 20 a2 6 100 00 Primrose yellow Loose + + + + 45
II-31 20 04 6 100 00 Primrose yellow Loose + + + + 45
1r-32 20 a8 6 100 00 Primrose yellow Loose + + + + 40
1I-33 20 16 6 100 00 Primrose yellow Loose ++ + 40
11-34 30 a1 6 100 00 Primrose yellow Loose ++ + 45
1I-35 30 a2 6 100 00 Primrose yellow Loose + + + + 45
11-36 30 04 6 100 00 Primrose yellow Loose + + + + 45
1r-37 30 a8 6 100 00 Primrose yellow Loose ++ + 38
11-38 30 16 6 100 00 Primrose yellow Loose ++ + 38
1r-39 40 a1 6 73 33 Primrose yellow Loose ++ + 35
II-40 40 a2 6 76 32 Primrose yellow Loose ++ + 35
II-41 40 04 6 100 00 Primrose yellow Loose + + + + 35
11-42 40 a8 6 100 00 Primrose yellow Loose ++ + 30
11-43 40 16 6 97 32 Primrose yellow Loose ++ + 29
11-44 50 a1 6 63 33 Y ellow Tight + 30
11-45 50 Q2 6 66 32 Y ellow Tight + 30
11-46 50 Q4 6 70 00 Y ellow Tight + 30
11-47 50 a8 6 42 50 Y ellow Tight + 30
11-48 50 16 6 35 79 Y ellow Tight + 26
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4 , 6BA 6-BA :
, (01 a2mgl) 6BA Bs+ NAA 20 30mgA+6BA Q2 Q4mgAl
: ; (@4 16mgl) ( D,

6-BA ,NAA , 45d

&1 B B;+NAA 2.0 mg/L+6-BA 0.2 mg/L & 2 7E B;4+NAA 2.0 mg/L.+6-BA 0.2 mg/L
W3R 0 L KL FE H @il (20 d) W3 dk AR K 45 d M AL
Fig. 1 Callus of Carpesium macrocephalum Fig. 2 Callus of Carpesium macrocephalum
Franch. et Sav induced from root in B;+ Franch. et Sav proliferation in B;+
NAA 2.0 mg/I.+6-BA 0.2 mg/L in 20 d NAA 2.0 mg/L+6-BA0. 2 mg/L in 45 d
24 ,
[11]
, 45 d ( 2, 5
5
Table5 Effectsof variousoxidation-resistant active compoundson calli culture
Callus
/mg- L™ %) 1 —ul
A ntioxidant Concentration K ) : )
Inoculation cell FW Increment cell DW Browning grade
5 Q 45 Q 69e 3
Ve 500 Q 45 Q9%b 1
1 000 Q 45 Q 75d 2
1 000 Q 45 Q72d 2
PV P 5 000 Q 45 Q87c 1
10 000 Q 45 104a 1
2 000 Q 45 Q 58 f 4
A ctive carbon 5 000 Q 45 0 39¢g 4
10 000 Q 45 Q 18h 4
CK Q 45 Q 68 e 3
(P< Q 05)
Note Datasw ith different letters indicate significant difference level at Q 05 level
3 BHhn 10 000 g/L PVP f B;+NAA 2.0 mg/L+ B4 FHn 5 000 mg/L i ¥ 3% ) Bs+NAA 2.0 mg/L
6-BA 0. 2mg/L By JrHE bR 45 d B @S +6-BA0. 2 mg/L §5 %3 |4 K 45 d py @B 414
Fig. 3 Callous of Carpesium macrocephalum Franch. et Fig. 4 Callus of Carpesium macrocephalum Franch. et Sav
Sav proliferation in B;+NAA 2.0 mg/L+ proliferation in B;+NAA 2. 0 mg/L.+6-BA 0. 2 mg/L+

6-BA 0.2 mg/L+PVP 10 000 g/L in 45 d active carbon 5 000 mg/L in 45 d

D © 1994-2010 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net
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5 , Ve) ., Bs+ NAA 30
(PV P) mgA + 6BA Q 2mgA, ,
( 3 ,
, ( 4 32
500mgA , PV P 10 000 mg/A ,
3 , NAA) 6-
(6BA) [15°17] NAA
31 6-BA ,
[17]
, NAA 6BA
, , NAA 20 3 0mgAL+6BA Q2 Q4mgl,
: 6d ,
20 70
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Study on the obtaining of sterile explants and callus induction
of Carpesium macrocephalum Franch et Sav

L 1Yu-ping*”WANGY ong-hong’, ZHANG Qiang’, FENG Jun-tao’, ZHANG X ing’
(aCollege d L if e Sciences bB iorational Pesticides Research and D evelqpment Center,

N orthwest A & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: It was the first time to induce the callus of Carpesium macrocephalum Franch et Sav by tak-
ing its root as the explants from its seeds in thispaper. The results indicated that the asepsis gem ination
rate of seed anounted to 98 80% w hen its seedsw ere sterilized w ith 70% aloohol for 5 min, then 50%
N aClOs for 30 minutes It alo showed that such factors as basic media, types and concentration of hor-
mones had a great effect on the induction rate, grow th and brow ning time of the callus The proper callus
induction mediaw ere selected by orthogonal design,more-over, the kind and suitable level of homonew ere
ascertained T he basic mediaw ere the critical factors to callus induction, then NAA , the optimum medium
for callus induction of Carpesium macrocephalum Franch et Sav wasBs+ NAA 3 Omg/A + 6BA Q 2
mg/A. M oreover the best effectsw ere obtained by usingNAA of 2 0- 3 OmgA + 6BA Q 2- Q 4mg/AL
in Bs 0lid medium s The induction rate of the calluswas 100%, and the calluswas primrose yellow and
loose By adding 500mgA V cor 10 000mgA PV P, the callus kept primrose yellow and vigorous

Key words compositae plant; Carpesium. macrocephalum Franch et Sav; explant; disinfector; callus in-

duction
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Ethanol fementation from cellulose by expression of cellobiase
gene and disruption of GPD 1 in Saccharamyces cerevisiae

ZHANGL iang’, SH | Gui-yang’, W ANG Zheng-xiang’, ZHANG Ke-chang*
(aL aboratory B ianass Resources, School B iotechnology; b The K gy L aboratory o Industry B iotechnology,
M inistry d Education, Southern YangtzeU niversity,W uxi, J iangsu 214036, China)

Abstract: A ccording to homologous recombination theory, fglucosidase gene bgl II from T richodema
reesei w as integrated into the key enzyme gene GD P 1 of the glycerol metabolisn pathway from industrial
Saccharamy ces cerevisiae chromosome DNA. A nd multi-copy recombinantsw ere screened through increas
ing G418 concentration in themedium. Itw as show n, based on the study, that cellobiose utility capability of
the recombinantsw as increased, glycerol productivity of thatw as decreased, and the bg! II gene expression
w as stable in the host cell No mpact on the cell character gppeared after the introduction of extrinsic
gene, but the cells fluctuated w hen grow ing W hen compared w ith parent industrial S. cerevisiae Y to fer-
ment w ith microcrystalline cellulose for rav material incorporation cellulase, ethanol strength increased by
69% and cellobiose accumulation decreased

Key words Bglucosidase; cellobiose; cellulose utility; ethanol fementation



