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pBR325

pBR325 Escherichia coli HB101 E.coli 
HB101/pBR325

 
 
 
2.   
 
(1) 

Gene Biomanipulation
pBR325 Cmr Tcr Apr

pBR325 Escherichia coli HB101 E.coli 
HB101/pBR325 Smr Cmr Tcr Apr

16

pBR325
pBR322 Tcr Apr

Tn9 Cmr Eco RI Bam HI
Hind III Sal I 5995bp

 
 
(2) 

4 Bacillus cereus
Pseudomonas putida Acinetobacter sp. coryneform bacteria

2 Chlorella sp. Scenedesmus 
quadricauda 1 Tolypothrix sp. 1

Cyclidium glaucoma 2
Lecane sp. Philodina erythrophthalma 1

Aeolosoma hemprichi
Gnotobiotic

1997
 

 
(3) 

100mg L-1 TP 200ml 300ml
2

5ml 25 2,500lux
12hr 12hr. 0 2 4
7 14 16 18 20 23 30

CFU

pBR325
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3.  
(1)  E.coli HB101/pBR325  

E.coli HB101/pBR325 16
5.2 107cells ml-1 2 7.1 105cells

ml-1 4 1.2 104cells ml-1 14 9.6
103cells ml-1

C.glaucoma 1.1 101N ml-1

2 3.1 103N ml-1 4 3.9
104N ml-1 7 1.7 104N ml-1

14 1.2 102N ml-1

P.eruthrophthalma Lecane sp. A.hemprichi

Chlorella sp. S.quadricauda Tolypothrix 
sp.

106cells ml-1  
Smr

Cmr Tcr Apr E.coli 
HB101/pBR325

E.coli 
HB101/pBR325

 
 
(2)  pBR325  

pBR325 E.coli HB101/pBR325

Smr Cmr Tcr Apr

pBR325

 
Microcystis 

aeruginosa
pBR325

C.glaucoma
Tetrahymena sp.

pBR325

GMO

DNA GMO
  

 
(3)  E.coli HB101

E.coli HB101
 

 
 
 
 
 
 
 
 
 

-1 pBR325 
 
 
 
 
 
 
 
 
 
 
 
 

-2  
 
 
 
 
 
 
 
 
 
 
 

bacteria Chlorella Tolypothrix E.coli 
Cyclidium Philodina Lepadella Aeolosoma 

 
-3 E.coli HB101/pBR325

 
 
 

C.glaucoma E.coli HB101
E.coli HB101 E.coli HB101/pBR325

C.glaucoma 1.1 101N ml-1

2 3.5 103N ml-1 4 3.8
104N ml-1 7 1.5 104N ml-1

25

cystis 

oma
bacteria Chlorella Tolypothrix Ecoli
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14 1.3 102N ml-1

P.eruthrophthalma Lecane sp. A.hemprichi

Chlorella sp. S.quadricauda Tolypothrix 
sp.

106cells ml-1  

E.coli HB101
 

 
 

4.   
 

 
E.coli HB101/pBR325

 
 pBR325
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