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Abstract Seven main cow milk protein genes, including s1CN, s2CN, CN, CN, La, Lg, and BSA 
(Bovine Serum Albumin), were expressed in Escherichia coli and three whey proteins were examined by 
western-blot. As a trial substage, these genes of seven cow milk protiens expressed successfully in E. coli 
wihout a phenomenon of degradation. The results indicated that it is initial feasible to gain recombinant milk 
proteins using recombinant E. coli, and this work lays foundations for the production of cow free milk. 
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2.1 

2.1.1  
   pET28a  E. coli BL21 DE3  PlysS 

 Novagen E. coli TOP10  TaKaRa 
pNZ8148- s1CN pNZ8148- s2CN

pNZ8148- CN pNZ8148- CN pNZ8148- La
pNZ8148- Lg pNZ8148-BSA 

2.1.2 
  LB  5.0 g/L  10.0 g/L
NaCl 5.0 g/L  LB 

 15 g/mL
  M9 12

2.1.3 
  Nco I  Hind III  NEB 

T4 DNA PrimeSTAR HS DNA 
 TaKaRa PCR 

 IPTG - -D-
-Lactalbumin

-Lactoglobulin BSA Bovine Serum Albumin
 

Proteintech 
2.2 

2.2.1 
   NCBI http://www.ncbi.nlm.nih.
gov  s1- s2- -

- - -
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 1 
2.2.2 
   2  Nco I  Hind III 

 s1-CN s2-CN
-CN -CN -La -Lg BSA 

 PCR 
  PCR 98 10 s 63 5 s
72 2 min  30 
2.2.3 
  PCR  pET28a 

pET28a  1
 TOP10  LB 

Invitrogen 



7 

 1 7 

Table 1 Abbreviation of seven cow milk proteins

 2 

Table 2 Prmier sequences

 pET28a-
s1CN pET28a- s2CN pET28a- CN pET28a-
CN pET28a- La pET28a- Lg pET28a-BSA

2.2.4 
   E. coli BL21 DE3  PlysS 

 Choi 8

 1 h  LB Kan+
 5 mL LB Kan+

 OD600=0.4  1 mol/L 
IPTG 3 h 
2.2.5  SDS-PAGE  Western blot
   50 L 10% SDS

 2
 10 min 12 000 g  3 min
 10 L SDS-PAGE  12%

Western-blot  1 5 000 
 1 3 000 13

3 

3.1 

   PCR  2

 PCR 



                   

 pET28a- s1CN pET28a-
s2CN pET28a- CN pET28a- CN pET28a-
La pET28a- Lg  pET28a-BSA

3.2 

   SDS-
PAGE  3

-Lg s1-CN s2-CN -CN -CN 
 -La  BSA 

3.3 Western-blot 

   3  4

PshA I(1968)

Hpa I(1629)

ori(3286)

EcoR V(1573)
BssH II(1534)

Apa I(1334)pET-28a(+)
(5369bp)

BstE II(1304)

Bcl I(1137)
Mlu I(1123)

Sph I(598)
SgrA I(442)

Bgl II(401)
Xba I(335)

Bpu1102 I(80)

Xho I(158)
Not I(166)
Eag I(166)
Hind IIII(173)
Sal I(179)
Sac I(190)
EcoR I(192)
BamH I(198)
Nhe I(231)
Nde I(238)
Nco I(296)Dra III(5127)

Pvu I(4426)
Sgf I(4426)

Sma I(4300)

Cla I(4117)
Nru I(4083)

Eco57 I(3772)

AlwN I(3640)

BssS I(3397)

BspLU11 I(3224)
Sap I(3108)

Bst1 107 I(2995)
Tth111 I(2969)

BgI I(2187)
Fsp I(2205)

Psp5 II(2230)

K
an

 (3
99

5-
48

07
)

f1 origin(4903-5358)
lacl (773-1852)

 1 pET28a 

Fig. 1 Physical map of pET28a

 1 6 - Marker 2-BSA  3- s2CN 4- s1CN

5- Lg 7- CN 8- CN 9- La

 2 PCR 

Fig. 2 Gel electrophoresis of PCR products from seven cow 

milk proteins
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1 2 3c c 4  5  6  7 8 9 c

c- 1 2-  -La 4 5-  -Lg 7 8-  BSA

3 6 9  -La -Lg BSA 

 4 3 

Fig. 4 Western-blot analysis of recombinant -lactalbumin, 

-lactoglobulin and BSA
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1, 18

kDa
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 Marker -La -Lg -CN s1-CN -CN s2-CN BSA

 3  SDS-PAGE

Fig. 3 SDS-PAGE of recombinant transformants cell lysate
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