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Abstract: This study was to screen the translation-related factors that promote the expression of recombinant proteins in Pichia pastoris,
and amplify gene fragments of five types of translation-related factors (a total of 28) in Pichia pastoris (including ribosomal proteins, translation
initiation factors, elongation factors, aa-tRNA synthetases, ribosome biogenesis factors, and ribosome-associated chaperones). These gene
fragments were cloned into the pPICZA vector through homologous recombination. The recombinant vectors were further obtained and
transformed into the Pichia pastoris GS115 strain with enhanced green fluorescent protein (¢GFP) as the reporter protein. Then, the expression
levels of 28 strains with overexpressed translation-related factors within 120 h were measured and calculated, to identify the key factors that
could potentially promote the expression of the recombinant proteins in Pichia pastoris. Finally, the red fluorescent protein, monomeric red
fluorescent protein (mRFP), was used as the reporter protein for verification. The results revealed that 6 translation-related factors (elF4A,
eEF1A, eEF3, Ded81, Beyl, Ssb) that could improve the intracellular expression of recombinant proteins in Pichia pastoris, were screened in
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this study. Among them, the eGFP unit cell expression of elF4A, eEF1A, eEF3, Ded81, Beyl, Ssb increased by 18.40%, 18.80%, 29.50%,
28.45% and 21.60%, respectively, and the mRFP unit cell expression increased by 20%, 8.00, 19.00%, 5.40% and 15.40%, respectively. Bcyl

increased the biomass of eGFP-expressing strains by 20.00% and the biomass of mRFP-expressing strains by 30.90%. These results provide

ideas for improving the expression of recombinant proteins in Pichia pastoris through the translation.
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Table 1 Primer used in this study
w5 AAk P57 5°-3

1 Rps25-S AGGAATTCACGTGGCCCAGCATGCCACCAAAGATTCAACAATGCCACCAAAGATTCAACA
2 Rps25-A TTTTGTTCGGGCCCAAGCTGTTACTTATCGTCATCATCCTTGTAATCCTCGGAAGCAGTAGCTCTAG
3 ASCI-S AGGAATTCACGTGGCCCAGCATGGCTGACAACAGAGAAGTTCTTG

4 ASCI-A TTTTGTTCGGGCCCAAGCTGTTACGAACTTGAAGTCATAACTTGC

5 elF4A-S AGGAATTCACGTGGCCCAGCATGTCTGAAGGTATTATTGAAATCGACAC

6 cIF4A-A TTTTGTTCGGGCCCAAGCTGCTACTTATCGTCATCATCCTTGTAATCAGACTCATTAACTTCCTCAGTCTCA

AACA

7 elF4G-S AGGAATTCACGTGGCCCAGCATGTCCAATAAGAACGTGGATACAGC

8 elF4G-A TTTTGTTCGGGCCCAAGCTGTTAAACTTCCTGTTCCTCTTCTTGCTC

9  Tif5-S AGGAATTCACGTGGCCCAGCATGTCGTTCGTCAATATTTGCC

10 Tif5-A TTTTGTTCGGGCCCAAGCTGTCAATCACTGTCCTCCTCTTC

11 Tifl1-S AGGAATTCACGTGGCCCAGCATGGGTAAATCAAACGGCAAAG

12 Tifl1-A TTTTGTTCGGGCCCAAGCTGTTAAATATCGTCAATATCAAGCTCTT

13 Suil-S AGGAATTCACGTGGCCCAGCATGGCATCAATAGAGAACCTAAAGTCT

14 Suil-A TTTTGTTCGGGCCCAAGCTGTCAGAATCCATGAATTTTGATGTTCTT

15 Nipl-S AGGAATTCACGTGGCCCAGCATGTCCCGTTTCTTTGCGTCA

16 Nipl-A TTTTGTTCGGGCCCAAGCTGTTATTTACTATAGATCTTCTTTTGGTCTTTGACATT
17 Tefd-S AGGAATTCACGTGGCCCAGCATGTCACAAGGAACAATTTACTTAG

18  Tefd4-A TTTTGTTCGGGCCCAAGCTGCTAATTGCCCTTAGGAGGAGCA

19 eEF1A-S AGGAATTCACGTGGCCCAGCATGGGTAAGGAAAAGTTGCACG
20 eEF1A-A TTTTGTTCGGGCCCAAGCTGCTATTTCTTAGCGGCCTTTTGAGC
21  eEF2-S AGGAATTCACGTGGCCCAGCATGGTTAACTTCACTGTCG
22 eEF2-A TTTTGTTCGGGCCCAAGCTGTTACTTATCGTCATCATCCTTGTAATCCAACTTGTCGTAGTACTCTTC
23 eEF3-S AGGAATTCACGTGGCCCAGC ATGTCTGCTGCTAGTGAATC
24 eEF3-A TTTTGTTCGGGCCCAAGCTGCTAAAACTCCTCATCGGA
25 DEDSI-S AGGAATTCACGTGGCCCAGCATGTCTGCCACCTATTACATCAAT
26 DEDSI1-A TTTTGTTCGGGCCCAAGCTGCTAAGGCTTACATCTCCCAGTGAAA
27 KRSI-S AGGAATTCACGTGGCCCAGCATGGCTGACCAAACTGAAAAAATTA
28 KRSI-A TTTTGTTCGGGCCCAAGCTGCTAGTTTTGTTCCTTTTCTTCACC
29 SESI1-S AGGAATTCACGTGGCCCAGCATGCTAGATATTGTCCAATTCATTGAAGAGA
30 SESI-A TTTTGTTCGGGCCCAAGCTGTTATTTCTTCTTTTGAGAGGTTGAGT
31 GLN4-S AGGAATTCACGTGGCCCAGCCATGTCTACCACTGATGAAGAATTAGC
32 GLN4-A TTTTGTTCGGGCCCAAGCTGCTTAATCTTTGGAAGAATCTTCCTTCAAT
33 ILSI1-S AGGAATTCACGTGGCCCAGCATGTCAGAACAGGACACTAGA
34 ILSI1-A TTTTGTTCGGGCCCAAGCTGCTAGATATTAAGCAAACGGATC
35 DPSI-S AGGAATTCACGTGGCCCAGCATGGCTGAAGAAACTACTCAAAAATTG
36 DPSI-A TTTTGTTCGGGCCCAAGCTGCTATGGGCGGAGACGTTTTG
37  Sch9-S AGGAATTCACGTGGCCCAGCATGTCAGACTTTGCAAAGAATCTATTCGG
38 Sch9-A TTTTGTTCGGGCCCAAGCTGTCACAAATCAAATTGTCCATTCACAAAAT
39  Sfpl-S AGGAATTCACGTGGCCCAGCATGGATAATCCGTTTGGAC
40 Sfpl-A TTTTGTTCGGGCCCAAGCTGTTAATGCGTCGAATGTCC

TR
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BT
41 Bceyl-S AGGAATTCACGTGGCCCAGCATGACAGCATACACGGACG
42  Bceyl-A TTTTGTTCGGGCCCAAGCTGCTAGATCTTGGTGGGATCTTG
43 Tpkl-S AGGAATTCACGTGGCCCAGCATGGACTATAATCAGGTACACTTGAAC
44  Tpkl-A TTTTGTTCGGGCCCAAGCTGCTAAAAGTCCGGAAATAGATATCCAA
45 Tpk2-S AGGAATTCACGTGGCCCAGCATGCCCTTTTTGAATAGACTACATATTCC
46 Tpk2-A TTTTGTTCGGGCCCAAGCTG TTAAAAGTCTTGAAAATGCTGTGCG
47  Sszl-S AGGAATTCACGTGGCCCAGCATGTCCTTTATCGGTCTACA
48  Sszl-A TTTTGTTCGGGCCCAAGCTGTTAAGTCGAATGAACATCAACTC
49  Zuol-S AGGAATTCACGTGGCCCAGCATGTCCTTGACTTTGCCTGCA
50 Zuol-A TTTTGTTCGGGCCCAAGCTGTTATTTTGCAAAGAACTTCAAGTCG
51  Ssb-S AGGAATTCACGTGGCCCAGC ATGGCTGACGGTGTTTTCC
52 Ssb-A TTTTGTTCGGGCCCAAGCTGTTAACGGGTTGCCATAGCC
53 Egdl-S AGGAATTCACGTGGCCCAGC ATGCCAATTGATCAACAGAAATTAGAG
54 Egdl-A TTTTGTTCGGGCCCAAGCTGCTAATCGATGTTCTTGTCAAAGGTCTC
55 Egd2-S AGGAATTCACGTGGCCCAGCATGTCTGTCGAAGAACCAAAGATTGA
56 Egd2-A TTTTGTTCGGGCCCAAGCTGTTAAGAAGATAAAGACATAATAGCGTTGACC
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3" 2 Pichia pastoris GS115 ERiFtH<EFRITHIE
Table 2 Selected translation-related factors of Pichia pastoris GS115
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Fig.1 eGPF intensity and biomass of 28 translation-relatedfactors overexpressed strains
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