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SAM
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DNA
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30°C
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1 pPIC3.5K- SAM2

Fig.1 Quantitative dot-blot analysis of pPIC3.5K-SAM2
transformants
F11 was negative control of GS115 HI2 was positive control G12 and

H11 were single copy transformants F2 and H7 were blank

G8 30
2 3
SAM
SAM
1 SAM
SAM
1 SAM SAM

Table 1 Comparison of SAM production and SAM synthetase

activity of wildtype and recombinant strains of Pichia pastoris

Recombinant G8 Recombinant G8

with induction

Control strain

GS115/pPIC3.5K

without induction

SAM production

! el 0.031£0.012  1.185£0.173  0.106+0.021
F/“;V;z/;‘/’t:;y 0.24£0.02 8.87+0.24  0.53%0.15
2.3 SAM
C 20 g/L
10 g/L A
48h 24h 0.5%
0.2% 30°C 5d SAM
SAM 2
SAM
G4 H5
3 2 G8 El1 F6
2 G8
SAM
SAM
SAM 10 ~ 30 SAM
10~35
SAM SAM
2 El1l  SAM
G4 H5 SAM
SAM
SAM

SAM
2 SAM SAM
Table 2  The relationship between expression cassette copy
number and recombinant SAM synthetase activity and SAM
production
Strain Copy SAM production SAM synthetase
ams number / mg/mL activity / pmol/h/mg
G8 2 1.15+0.12 8.87+0.16
E6 2 1.06+0.13 5.57+0.09
Ell 1 0.61+0.09 6.42+0.08
F6 1 0.95+0.12 6.25+0.14
9 1 1.05+0.09 7.01+0.12
G4 3 0.78 £0.06 3.68+0.07
G6 1 0.95+0.14 5.21+0.11
H5 3 0.88+0.13 5.46+0.13
GS115 0 0.04+0.01 0.23+0.01
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Fig.2  Glycerol supplementation stimulated

production of recombinant strain

increase of SAM

Two sets of P. pastoris G8 were cultured in Medium C. One of them

G8F  shown in solid line was supplemented glycerol in the 72nd hour
to a final concentration of 0.2% and the other G8G shown in dash
dot line was supplemented glycerol in the 96th hour to a final concen-
tration of 0.5% . Both of them were supplemented glycerol once more in

the 144th hour t0 0.5% . SAM production cell growth and SAM content

of these two sets of culture’s were shown in graph A B and C.

2.4 SAM

2

SAM A
G8 3 G8F
G8G SAM
3 0.2% G8F
G8G SAM

4  G8G 0.5% SAM

24h G8F  SAM

6 G8F SAM
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SAM 164 0147 ¢ .
3 4 14 0_125
G8 A s = 4 ¢ °
] 8 010 ia
48h 0.2% SAM =107 20101 N
0.8 » 1 %\
3 SAM 2 B \
B0.61 z 0.08] i]./- -
SAM SAM E. - SR
©0.44 51 1 -
5] S 0067 ;
7 6 2] 2 00,
SAM “00 004
2 4 6 8
1 6 1.58g/ 1/d
L 48h 0.5% ; SAM
SAM 48h Fig.3  The effect of continuous glycerol supplementation on the
0.4% 4 SAM production
2.5 SAM G8 was cultured in Medium A without glycerol supplementation G8A
shown in solid square  or with 0.2% glycerol supplementation only in
G8 the 48th hour G8Al shown in solid triangle  or with 0.2% glycerol
supplementation every 24 h since the 48th hour G8A2 shown in open
SAM 3 circle . The SAM production cell growth and SAM content of G8 in dif-
3 S ferent conditions are shown in graph A B and C

Table 3 The effect of organic nitrogen on SAM production

Cell growth SAM content  SAM production
/ g/L / mg/g dry cell / g/L

Medium A 1% Peptone

1% yeast extract 1011 133 13
Medium B 1% peptone 9.4 5.6 0.51
0.3% vyeast extract

Medium C 1% peptone 12.35 93.1 115
2% vyeast extract

Medium E 2% peptone 11.86 737 0.87

1% yeast extract

G8 were cultured in different media for 5d with 0.2% glycerol and
0.5% methanol supplementation every 24 h since the 48th hour

G8 SAM
A 144h
SAM 6
1.58g/L. SAM 0.14
6 0.15% SAM
8 1.72¢/LL
3
SAM °
Pichia pastoris Saccharo-
myces cerevisiae SAM?2
SAM 30
Saccharomyces cerevisiae 2  SAM
SAM1 SAM?2
SAM2

Pichia pastoris

1.84
1.6 H O,
4] P
= -
B 124
£ 1 o —a— Add 0.5% glycrol
?d 1.01 A= Add 0.4% glucose
2 ] 0 Add 0.2% glycrol
2 08
a 7 o
= 0.6 :
<
0.4 o
j <.
0.2 4 L]
1 2 3 6 7 8
t/d
4 SAM
Fig.4  Excessive supplemented noninductive carbon

source had negative effect on SAM production

G8 was cultured in Medium A and separately supplemented
glucose t0 0.4% dash line or glycerol to 0.2% dot line
or 0.5% solid line every day since the 48th hour

SAM?2 SAM
AOX1
SAM
= SAM
SAM
SAM ATP
SAM SAM
SAM
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Production of SAM by Recombinant Pichia pastoris

LI Dong-Yang YU Jian TIAN Lu JI Xin-Song YUAN Zhong-Yi"
Institute of Biochemistry and Cell Biology —Shanghai Institutes for Biological Sciences — Chinese Academy of Sciences  Shanghai 200031  China

Abstract To utilize Pichia pastoris to produce S-adenosyl-I-methionine SAM  an intracellular expression vector harboring
S. cerevisiae SAM2 was transformed into GSI15. A recombinant strain having 2 copies of expression cassette was obtained
through G418 resistance screening. This strain had higher SAM synthetase activity and higher SAM production capacity than the
original strain when cultured in medium containing methanol and methionine. The carbon source and nitrogen source of medium
was optimized. The results showed SAM production by this strain was closely related to carbon metabolism. With supplementation
of 0.2% glycerol every day from the beginning of 3rd day this strain produced 1.58g/L. SAM when cultured in a medium con-
taining 0.75% L-methionine and optimized carbon and nitrogen source after 6 days.

Key words S-adenosyl-1-methionine high production strain recombinant SAM synthetase Pichia pastoris
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