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[6] NP-1 Ubiquitin
2.2
250 ml 0.05g/L 100 ml 28°C
140 r/min. 5L ( )
3L 28°C 200 r/min 3L/min.
2.3
3 1 (g/L) H3BO, 0.061, ZnSO,7H,O 0.287,
MnSO,-H,0 0.169, (NH;)eM00,4-4H,0 0.01235, CuSO,4-5H,0 0.00249 1L.
1
Tablel Composition of medium
Composition 1* medium 2" medium 3* medium
Glucose (g) 3 15 15
Yeast extract (g) 3 9 9
KNO; (g) 0 0 0.9
KH,POy (g) 0.025 0.1 0.1
Ca(NO3); (9) 0.1 0.2 0.2
MgSO, () 0.025 0.05 0.05
KCl (g) 0.012 0.06 0.06
FeCls (g) 0.001 0.01 0.01
Trace elements (ml) 0 1 1
2.4
Cx( ) OD
540 nm ODsy49 Cx(g/L)=0.4310Dsg4—0.02 (R2:0.988).
NP-1 g NP-1
3 3
LB
( 13 mm) 100 37°C
12h .
( ) NO; [9]
[10] 1]
3
3.1
[12]
1#
7 ( 3g/L) NP-1 1.
7 NP-1
NP-1
70h 0.05g/L 0.25¢g/L 3 mg/h.
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Fig.1 Effects of different nitrogen sources on the growth Fig.2 Effect of initial KNO5 conc. added on the
of transgenic Chlorella with NP-1 gene growth of transgenic Chlorella with NP-1 gene
3.2 NP-1
321
2#
[13-15]
2 (0.1~2.1 g/L)
NP-1 . (control) ( 2 ).
2 2" NP-1
67 h
. 96 h
3.78,4.86,5.11,5.28,5.41,5.21 g/L 3.29¢g/L.
2 0.1~0.9 g/L 0.9¢g/L
21 mm 17 mm K*
NP-1 3 kDa NP-1
NP-1 K*
NP-1 . NP-1
0.9¢g/L . 155
( NP-1 )
2 NP-1
Table 2 Effect of initial KNO3 concentration on NP-1 expression in transgenic Chlorella
Initial KNO;z; concentration (g/L) 0 0.1 0.5 0.9 1.3 1.7 21
Antimicrobial diameter (mm) 21.9 22.2 21.5 21 17 17.9 17.9
322
2" 0.9g/L 3

3 NP-1
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3 5 L Initial yeast extrat conc. (g/L) /A——-A
NP-1 1 3gL F s ey -*
4 _ag —e—11 —A—n
96 h a2 L
222 331 g/L. 9’; |
o
2 [
72 h 9 gL 1t
NP-1 0
84 h 5.03¢g/L.
Time (h)
NP-1
3 9 3 NP-1
( . Fig.3 Effect of initial yeast extract conc. on the growth
gL NP-1 . of transgenic Chlorella with NP-1 gene
3 NP-1
Table 3 Effect of initial yeast extract concentration on NP-1 expression in transgenic Chlorella
Initial yeast extract conc. (g/L) 1 3 5 7 9 11
Antimicrobia diameter (mm) 224 219 21.7 20.1 214 20.5
3.3 NP-1
( & ) NP-1
3#
NP-1 NP-1
5L 3
4~6.
4 72h .12
h 5g/L 4g/L NP-1
NP-1
48 h
3.25¢g/L NP-1
g 14 [ Ja§R><A/A\A\A/A_/>A -42.0 g
24 h. £ 12 . o z
§ 10 —o— Glxucose content 1% g
2 g [ —0— KNO, content 10 Sm
o] | —A— NH,-N content -1 1.
NP-1 33 S 6l o, | Z
(=2} \O O—O B g
3kDa s N 7
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[16] 4 NP-1 5L
23.67% NP-1

Fig.4 Batch heterotrophic cultivation of transgenic
Chlorellawith NP-1 genein a5 L bioreactor
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Fig.5 Protein content during batch culture of
transgenic Chlorella with NP-1 gene

6
41.09 mg/L
mg/g
4

(1
(2

.0~12h
36 h

48 h

NP-1

4
NP-1
NP-1
£ < s 5 |, B
£ 5 40 = 20 E
8 = S
= 8 20 \ =3
) Q 412 §
8 2 T 3]
€ 2 10F o 2
E 3 o \./ \.‘. 48 ©
< o o
5 % 20 40 60 80
Time (h)
6 NP-1
Fig.6 Chlorophyll content during batch culture of
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Effect of Nitrogen Source on Heterotrophic Growth of Transgenic Chlorella
and Rabbit Defensin Expression

HAN Xing-mei!, LI Yuan-guang', WEI Xiao-dong', SUN Yong-ru>, WANG Yi-gin?

(1. Inst. Marine Biopro. Eng., Sate Key Lab. Bioreac. Eng., East China Univ. Sci. & Technol., Shanghai 200237;
2. Ingtitute of Genetics and Developmental Biology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The influence of nitrogen sources on the heterotrophic growth of transgenic Chlorella and rabbit defensin
(NP-1) expression in a 250 ml flask was investigated. The results showed that KNO; and yeast extract were the
optimal nitrogen sources for the heterotrophic culture of transgenic Chlorella with NP-1 gene. Dry weight cell
density of transgenic Chlorella was improved from 3.29 g/L to 5.11 g/L and NP-1 expression capability kept
unchanged as the concentration of KNO; and yeast extract were 0.9 g/L and 9 g/L respectively. Batch culture of
transgenic Chlorella with NP-1 genein a5 L bioreactor with the optimized medium was conducted and the process
characteristics were also analyzed. It was found that KNO; was consumed quickly and organic nitrogen was enough
in the medium, and chlorophyll and protein contents of transgenic Chlorella decreased while NP-1 expression
capability kept unchanged.
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