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Abstract: Direct secretory expression of active microbial transglutaminase (MTG) using heterologous hosts is a
promising strategy, although its production level still needs to be improved for industrial production. Pichia pastoris is one
of the most efficient expression systems developed in recent years. In this study, secretory expression of active MTG was
successfully achieved by co-expressing the pro sequence and mature MTG genes in P. pastoris. Furthermore, we optimized
the copy number of pro/MTG expression cassettes and the fermentation conditions. MTG production level reached
7.3 U/mL in 1-liter fermentor through high density fermentation, providing the feasiblity for industrial scale preparation
of MTG.
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Table 1 List of primers

Primer name Primer sequence (5'-3") Size (bp)
mtgF ATCTCTCGAGAAAAGAGACTCCGACGAC 28
mtgR AAGGCGAATTCACGGCCAGCCCTGCT 26
proF TCTCTCGAGAAAAGAGACAATGGCGCG 27
proR GGCGAATTCAGGGGGCCCGGAA 22
Underlined characters are restriction enzyme cutting sites.
pAOa-pro BamH 1.2.5 MTG
BMGY
pAOa-MTG BamH Bal BMMY
MTG MTG MTG Invitrogen
Solution 30
DH5a pro/MTG pAOa- 200 r/min 12h 8%o 96 h
pro-MTG MTG
1.2.3 pro/MTG 37 MTG
pAOa-pro-MTG BamH (N-CBZ-GIn-Gly, Sigma ) 1 mmol/mL
- ( ) 1
pAOw-pro-MTG BamH Byl MTG [21]
pro/MTG 1.2.6 GS2MTG
Solution pH GS2MTG
DHS5a 2 pro/MTG MTG pH GS2MTG
pAOa-2pro-2MTG 3 YPD 24 h
pro/MTG pAOa-3pro-3MTG pH BMMY pH 4.0 5.0
1.24 6.0 7.0 8.0 96 h ODgoo
pAOa-pro-MTG pAOa- GS2MTG  YPD
2pro-2MTG  pAOa-3pro-3MTG 24 h BMMY
Stu BSM 12 ( 12 ¢
GS115 100 mL) 96 h
Invitrogen [21] ODs0o
PCR MTG 1.27 1L
1L
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Fig. 1 Plasmid map of co-expression vector pAOa-
pro-MTG
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407 o oD, 10.25
35 o Enzyme activity T, =)
30b T T 5 Tr o . 1020 :\E)
2257 {015 2
S 20! B
! 10.10 é
L >
10 ’l 10.05 §
st ta

0 : ' ' ' 0.00

4.0 5.0 6.0 7.0 8.0
pH
3 pH GS2MTG

Fig. 3 Effect of different pH on GS2ZMTG growth and
enzyme production.
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Fig. 4 Effects of alternative media on GS2MTG
growth and enzyme production.
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Fig. 5 Growth and enzyme production of GS2MTG at
different induction time.
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