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Table S1 Primers used in this study. 

Name Sequence (5’ to 3’) 

GCS1-up-100-F gaaccaaattgcacaactatatcaagaatg 

GCS1-up-100-R-amds ctgcgcacgtcaagactgtcaaggagggtattctgggcctccatgtcgctctataatccgcgataaaa

ttgc 

amdS-F gacatggaggcccagaatac 

REC-amdSYM-R(gcs1) atatagttgtgcaatttggttcttgacaaaaactggcgttgcttgcgggtaaccgcgcgacagtatag

cgaccagcattcacatac 

REC-P-TEF1-F(GCS1) tcgcgcggttacccgcaagcaacgccagtttttgtcaagaaccaaattgcacaactatatatagcttc

aaaatgtttctactccttttttactcttc 

gcs1-TEF1-R gcaaaagacgcctgcgggtatctgggtccactttccaatctgacattttgttaaacttagattagattg

ctatgctttctttctaatgagc 

GCS1-F atgtcagattggaaagtggacccagatacccg 

GCS1-MID-R ccttttgaaaattggcaccattactag 

GLO3-up-120-F cgtaaacacgatttagctggc 

GLO3-up-120-R-amds ctgcgcacgtcaagactgtcaaggagggtattctgggcctccatgtctgtcgctatgtgtatactaaat

tgctc 

REC-amdSYM-R(glo3) aagaatagttgttttcttttttttttttttttttcgaaactttaccgtgtcgtcgaaaatcagtatagcgacc

agcattcacatac 

REC-P-TEF1-F(glo3) attttcgacgacacggtaaagtttcgaaaaaaaaaaaaaaaaaagaaaacaactattcttatagctt

caaaatgtttctactccttttttactcttc 

glo3-TEF1-R gagtagtctgttccgtggcaaatgtttctccttcatcgttactcatTTTGTTaaacttagattagattgc

tatgctttctttctaatgagc 

GLO3-F atgagtaacgatgaaggagaaacatttgccacggaacagactactc 

GLO3-MID-R cttgaccgttcaagactaattctg 
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Fig. S1 Co-overexpression of GCS1 and GLO3 in YIGS16 does not further increase  the protein secretion. Measurements are reported 
as the average value ± standard deviation from independent quintuplicates.
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Fig. S2  Intracellular ROS levels of strains YIGS16, YIGCS1 and YIGLO3 using dihydrorhodamine 123. Measurements are reported 
as the average value ± standard deviation from independent triplicates.



Fig. S3 The intracellular α-amylase per cell of the three strains. Measurements are reported as the average value ± standard deviation 
from independent triplicates.
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Fig. S4 a) the glucose consumption curves, b) the ethanol curves and c) the glycerol curves of the three strains. Measurements are 
reported as the average value ± standard deviation from independent triplicates.
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