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Effect of integration loci of genome on heterologous gene
expression in Saccharomyces cerevisiae
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Abstract: Chromosomal integration of heterologous genes or pathways is preferred over the use of episomal plasmids for
its inherently stability and thus more desirable in the industrial setting. However, the position of integration of heterologous
genes in the genome influences the expression levels. In combination of high throughput transformation of the Yeast
Knock-out Collection (YKO) and FACS analysis, the position effect on heterologous reporter gene gfp was identified
across the whole genome in yeast. In total 428 high-expressed sites and 444 low-expressed sites were spotted, providing

massive data to analyze patterns and reasons for region dependency of gene expression on the genome-wide scale.
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Fig. 1 Construction of the gfp expression cassette and
integration strategy.
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Table 1 Primer for constructing the designer cassette for integrative transformation

Primer name Primer sequence (5'—3") Re site Amplicon size (bp)
KanMXL-fw GTGCGAGCTCTCTGTTTAGCTTGCCTCGTC Sac 1
123

AAGCTGTGGTATGGTGCACTCAGATCTAATGTACG

KanMXL-rv GGCGACAGTCA Bgl 1l

ura3p-fw TGACTGTCGCCCGTACATTAGATCTGAGTGCACCAT Bl I
ACCACAGCTT

Y CTTCACCTTTAGACATGAATTCCTTCTAGAGGATTT Xba 225
ATCTTCGTTTCCTGCA
TGCAGGAAACGAAGATAAATCCTCTAGAAGGAATT

gfp-fw Xba 1
CATGTCTAAAGGTGAAG

afp-rv TGGTTGCTAAGAGATTCGAACTTTAATTAAGGCGGT Pac 1 1139
ACCTTTACCTCTATATC

leud-fw CGATATAGAGGTAAAGGTACCGCCTTAATTAAAGTT Pac 1
CGAATCTCTTAGCAACCA

leud-rv TCTTTCCAGACTTGTTCAACAGTGGTCAGGTCATTG B 1797
AGTGTT

KanMXR-fw AACACTCAATGACCTGACCACTGTTGAACAAGTCT
GGAAAGA

537
KanMXR-rv CGCGGATCCATTCGACACTGGATGGCG BamH [

Restriction enzyme sites are indicated in bold.
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Table 2 Phenotype verification for strains in the
starting pool (SP), high-expressed pool (HP) and
low-expressed pool (LP) 0%
SP HP LP 1.1% ( 2)
Transformants plated 4200 2 150 3050
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. ()
Negative rate (%) 2 0 1.1
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Fig. 2 Sorting for cells with high/low gfp expression. (A) Sort 1 from the starting pool. (B) Sort 2 for cells with high gfp
expression from P5 in sort 1. (C) Sort 2 for cells with low gfp expression from P4 in sort 2. Red dots enclosed in P5
indicated cells with high gfp expression. Purple dots enclosed in P4 indicated cells with low gfp expression.
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Fig. 4 FACS analysis for cells before and after sorting. (A) Original yeast knockout collection pool as negative
control. (B) Sarting pool. (C) High-expressed pool. (D) Low-expressed pool.
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Fig. 5 Landscape of high/low expression sites on the chromosome of Saccharomyces cerevisiae. Yellow dots upon
the line represent sites with high gfp expression; cyan dots below the line represent sites with low gfp expression; red

dots on the line represent centromere on each chromosome; red lines on chr  represent HML and HMR locus.
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