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PKU
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1.1
pBS-PAL PAL-cDNA
: ¢ pNZ8048 NZ9000
80 PKU NIZO pNZ8048
PKU
PKU Cm L . lactis NZ9000
MG1363
PAH PKU nisK  nisR E . coli MC1061
DNA
: 1.2 p NZ8048-PAL ,
’ pBS-PAL P62’
— pNZ8048 PAL-cDNA P62' 5" GAG AAC
NZ9000 PAL ¢cDNA GGT AAC GGT GCA ACT AC 3" P63 5" CTA AGA
PKU TCT AGA GCA TGT CAG TTA AC 3’ PCR
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pBS-PAL PAL ¢cDNA

3’ Xbal PAL
cDNA T4 DNA Xbal

2.2kb pNZ8048  Neol
DNA I Klenow Xbal
3.3kb 3.3kb

PAL ¢DNA E. coli
MC1061
p NZ8048-PAL ,
1.3 p NZ8048-PAL ,

pBS-PAL P62 P63

PAL-cDNA P62 5' GGG GTA CCA
AAT GGA GAA CGG 3" P63 1.2 P63

PCR pBS-PAL PAL cDNA
5' Kpnl 3
Xbal PAL c¢DNA Kpnl
Xbal pNZ8048 DNA  Kpnl  Xbal
PAL c¢DNA
E . coli MC1061
1.4
L. lactis L. L NZ79000
5 EquiBio Easyject
2.5kV 25uF 400Q SGM,, MC
SGM,; P + agar + Cm  30°C
72h
1.5 PCR
PAL ¢cDNA

Pnis 5'GAT ACA
ATG ATT ACG TTC GAA G 3" P63 1.2 P63

PCR 6
1.6 PAL
1.6.1 PAL SDS-PAGE
ODgy=0.5~0.6 Nisin
50ng/mL 30°C 3~4h
! L.L
1.6.2 PAL OD gy
=0.5~0.6 Nisin 50ng/mL
3h HPLC Phe  PAL
3
1.6.3 PAL
PAL 3

Nisin 50ng/mL 2h 6h
14h HPLC
1.7
1.7.1
ODg, =0.5~0.6 Nisin 50ng/mlL
6h
10 10"/

ml
1.7.2 Wistar 140 ~ 170¢g

1~3 3 1 p-CP -

300mg/kg Phe 100mg /kg
’ 4~12 1 50mg/2mlL  Phe
1 12 15
100 PALL.L
15

pNZ8048  L.L. 159
13 HPLC Phe
1.7.3 ) SPSS
2
2.1 PCR

PCR

13479 2.2kb

DNA

1 PCR
Fig.1 The positive clones detected by bacteria clones PCR
M. ADNA/ Hind[ll

1 2.Different clones

3. Positive control 4. Negative control

2.2 PAL
2.2.1 PAL SDS-PAGE 2
SDS-PAGE pNZ8048

Nisin p NZ8048-PAL |/NZ9000
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p NZ8048-PAL , /NZ9000 78kD
p NZ8048-PAL |/NZ9000
p NZ8048-PAL ,/NZ9000
78kD
PAL 5.16%
PAL 2.76%

2 NZ9000
SDS-PAGE
Fig.2 SDS-PAGE analysis of extracts of strain NZ9000
containing pNZ 8048 — PAL | or pNZ 8048 — PAL ,
1.Marker 2a. Uninduced pNZ 8048-PAL [/NZ9000 cells 2b. In-
duced pNZ 8048-PAL ;/NZ9000 cells 3a. Uninduced pNZ 8048-
PAL ,/NZ9000 cells 3b. Induced pNZ 8048-PAL ,/NZ9000 cells
4a. Uninduced pNZ8048/NZ9000 cells 4b. Induced pNZ8048/NZ9000

cells

2.2.2 p NZ8048-PAL ,/NZ9000
p NZ8048-PAL ,/ NZ9000

HPLC PAL
PAL
HPLC
HPLC
Phe Nisin 3h
Cin  22.492mg/100mL Phe
9.00% Cin
37.912mg/100mL.~ Phe 15.16%
2.2.3 PAL
2.5mg/ml.  Phe
Nisin ~ 2h 6h 14h
1
Cin
6h
PAL
2.2.2

1 Cin HPLC
Table 1 The product of cin by two kinds of engineering
strains on different inducing times HPLC results

2 hours 6 hours 14 hours

0.000 0.002 0.001

pNZ8048/NZ9000 strain

p NZ8048-PAL |/NZ9000 strain 8.811 39.751 29.211
p NZ8048-PAL ,/NZ9000 strain 6.604 26.321 18.465
Note  mg/100mL
2.3
2 3 1
5 P=
0.1055 > 0.05 9
Phe 4.998 +3.01
Phe 2.62+0.390
P=0.012<0.05
12 Phe 1.056 +
0.40 Phe 2.987 £ 1.065
Phe
P =0.0001<0.01
2 1
3
NICE Nisin-
Controlled Expression system
1 NisR
NZ9000 2 NisA
3 Nisin Nisin
’ NisA
PAL pNZ8048-PAL Nisin
NisR  NisK NZ9000
PAL
Ni-
sin NisA PAL
PAL
PAL
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nisin
2 Phe
Table 2 The blood Phe concentration of each group on defferent days mg/100mL
The 1th day The 5th day The 9th day The 12th day
Control Therapy Control Therapy Control Therapy Control Therapy
1 1.306 1.285 45.349 64.512 9.473 2.802 2.727 0.842
2 1.419 1.479 / 56.602 / 2.470 / 2.149
3 0.907 1.231 48.361 47.448 4.241 2.777 4.193 1.226
4 1.244 1.450 26.742 42.209 11.384 3.055 2.005 1.581
5 0.99%4 1.243 9.368 / 3.124 / 1.975 /
6 1.307 1.319 23.142 15.876 7.412 2.263 1.786 0.924
7 1.548 0.767 8.574 7.206 7.925 2.750 2.434 1.299
8 1.410 1.002 22.966 46.135 2.993 1.778 4.801 0.687
9 1.451 1.193 8.068 51.248 1.262 2.296 3.022 0.8%
10 1.220 1.246 17.547 7.602 0.887 2.605 3.630 1.091
11 1.403 1.137 10.842 20.512 3.768 2.750 4.193 0.751
12 0.995 1.080 13.523 6.832 4.706 3.216 2.670 0.886
13 0.885 1.039 12.119 41.381 4.374 2.132 4.456 0.767
14 1.194 1.574 12.371 11.640 3.740 2.871 1.992 0.891
15 1.111 1.127 15.257 10.089 4.551 2.972 1.940 0.801
Stizfﬁm(g;m 1.226+0.200 1.212+0204 19.588+12.92 30.664+21.06 4.998+3.01 2.621+0.390 2.987+1.056  1.056=0.400
P=0.845 P=0.1055 P=0.012 P=0.0001

No significant difference No significant difference

Significant difference

Significant difference

Therapy

20
[ Control
15
S
410
Q
5
0 f
the Ist day  the Sthday  the 9th day the 12th day
Time
3 Phe
Fig.3  The blood Phe Concentration of
each group on defferent days
2.2.2 3h
1.6
Phe 1.6
NisR  NiskK NisR
NisK
NisR  NisK NisA
pXHJ -

37°C
Phe

PAL/L. L.
11.3mg/100mL

Nisin

3h

NZ9000
pXHJ-PAL/L.L
6.6%
10.64%

PAL ,/NZ9000

NZ9000
PAL

PAL
PAL

Phe
PKU
5 Phe

Cin
4.52%
p NZ8048-PAL ,/

p NZ8048-PAL ,/NZ9000

p NZ8048-
p NZ8048-PAL ,/

6h

PAL

PAL

7~8

4 p-CP/Phe
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The Progressive Study on Gene Therapy for Hyperphenylalaninemia Rats

7ZHANG Jing LIU Jing-Zhong TAN Shu-Zhen JIA Xing-Yuan ZHOU Yan

Basic Medical Research Center  Beijing Chaoyang Hospital ~ Beijing 100020 China

Abstract To construct a new high effective genetic engineering strain which can express active PAL enzyme in Lactococcus lactis
L.L
sion vector were constructed in E . coli MC1061 and then PAL ¢DNA was transformed into L. L. Two kinds of high effect strain

and acquire better effect on curing hyperphenylalaninemia rats  Firstly translational fusion vector and transcriptional fu-
were compared with their enzyme activity and animal experiment was carried out. The results showed 1 Two kinds of engi-
neering L. L. were obtained and translational fusion strain has higher level enzyme activity. 2 The amount of transcinnamic
aicd reach peak when induced for 6 hours. 3 The blood phe level of the treated rats was significantly reduced compared with

non — treated rats when receiving fresh p NZ8048-PAL ;/NZ9000. The engineering L. L translational fusion strain can signifi-

cantly reduce the blood phe level of the hyperphenylalaninemia rats which has more superiority than pMG36e-PAL/L. L.
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