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 E. [869] ME> AMP WLAFE ) F 40 52 4R 8% # (Pichia pastoris GS115) & #&, Jt#F ik
HE LM, [7%]) vA Rk 4 E 1A (Streptomyces murinus) & E 28 A A4 PCR 4 3% 3K 4F A 3 BA
PLEBE A F AMPD, vA pGAPIK # HAKM E & 20 % 15 /4 pGAPIK-AMPD Jfid it v, 454k ik 4%
)\ Pichia pastoris GS115, fhit#bFat LBeE AT M A, S Fmat L msrt. [4R]1 #
BTRABETAR, B3R ENET, DTEHUAA PRNEE; P RAK B
ZEARHRIELBIZALS: Hib 2%, BAOK 2%, BEF 1%, KHP0,0.5%, MgS0,7H,0
0.05%, pH 6.0; KBS A 3EATES 24 h, 453F 3%, 30 °C. 200 r/min 37~ 96 h, K B
LiER N R BEE, EAE MR ERLAMEEEAE 2 230460 U/mL. [4#4] MET —# 7~ AMP
LR B & AR B 09 AL B A AR, SRR AT AR R B AR L BRE X B 2 230460 U/mL.
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Constitutive expression of AMP deaminase from Streptomyces
murinus in Pichia pastoris GS115 using the GAP promoter
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Abstract: [Objective] We constructed a recombinant Pichia pastoris GS115 strain to produce AMP
deaminase and optimized the fermentation conditions. [Methods] The AMPD gene was amplified
from Streptomyces murinus and cloned into the expression plasmid pGAP9K, the recombinant
expression plasmid was transformed into Pichia pastoris GS115 by electrotransformation.
Furthermore, we determined the AMP deaminase activity of positive transformants. Finally, we
optimized the fermentation conditions. [Results] We constructed a recombinant P. pastoris GS115
strain (P. pastoris GS115/pGAP9K-AMPD) that showed AMP deaminase activity. The fermentation
conditions of the recombinant strain were studied. The results showed that the optimum fermentation
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medium of the recombinant strain contains 2% glycerin, 2% peptone, 1% yeast extract, 0.5%
KH,PO4 and 0.05% MgSO4 7H,O (pH 6.0). And the recombinant enzyme activity of fermentation
supernatant was 2 230+60 U/mL with 3% of inoculation amount, 24 hours of seed time, 96 hours for
200 r/min at temperature of 30 °C. [Conclusion] We constructed a recombinant P. pastoris GS115
strain that showed AMP deaminase activity about 2 230+60 U/mL under optimized fermentation
conditions. This research is helpful to advance the industrial production of AMP deaminase.
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Figure 1 SDS-PAGE analysis of expression product in P.
pastoris GS115 transformant
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Note: M: Protein marker; 1: Negative recombinant of GS115

(pGAP9K); 2: Positive recombinant of  GSI115
(pGAP9K-AMPD).
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Figure 2 Effect of different carbon sources on
recombinant strain and activity of AMP deaminase
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Figure 3 Effect of different glycerin concentration on
recombinant strain and activity of AMP deaminase
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Figure 4 Effect of different nitrogen sources on
recombinant strain and activity of AMP deaminase
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Note: A: (NH4),SO4; B: KNOs; C: Bran; D: Cottonseed flour; E:
corn steep liquor; F: Tryptone; G: Yeast extract; H: Beef extract; I:
Tryptone+Yeast extract (2:1); J: Tryptone+Beef extract (2:1).
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Figure 5 Effect of seed time on recombinant strain and
activity of AMP deaminase
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Table 1 The factor of orthogonal experiment

SES IR TN AN i FirHE pH B ST [F]
Factor Glycerin concentration (%) Medium pH Seed time (h) Fermentation time (h)
1 1 5.5 16 72
2 2 6.0 20 96
3 3 7.0 24 120

®2 EXFIUHERR

Table 2 The results of orthogonal experiment
A B C D

S 3
58 W B HpdtpH RN et AMPD it
et Glycerin concentration (%) Medium pH Seed time (h) Fermentation time (h) AAIED) gttty (L)
1 1 1 1 1 1810
2 1 2 2 2 1940
3 1 3 3 3 1720
4 2 1 2 3 2210
5 2 2 3 1 2290
6 2 3 1 2 2 130
7 3 1 3 2 2230
8 3 2 1 3 2250
T N S 2 L 2060
X1 1 823.333 2 083.333 2 063.333 2 053.333
X2 2 210.000 2 160.000 2 070.000 2 100.000
X3 2 180.000 1 970.000 2 080.000 2 060.000
R 386.667 190.000 16.667 46.667
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