Engineering High Yield Production of L-Serine in Cyanobacterium Synechococcus sp. PCC 7002

Introduction

This research focusses on the production of renewable
chemicals, specifically the amino acid L-serine, directly
from CO, and light using engineered cyanobacteria. A
key degradation gene, ilvA, was identified as a candidate
for deletion but is the only known pathway for isoleucine
production. A plasmid was constructed containing PCC
7002’s native A0730 gene to determine if it can provide
an alternative route for
functional, a Synechococcus sp. PCC 7002 AilvA strain is
expected to increase L-serine accumulation.

Current Results
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Current Work

* Verify plasmid using colony
PCR and submitting for
sequencing

e Since E. coli with ilvA
deletion can’t grow in 0.4%

Biosynthesis of L-Serine

Modified from the serine biosynthetic
pathway in E. coli (Gu et al., 2014, p.1444).

SO I'l

Glycerate-3-P \-l’-h.\drn.\)‘p_\ ruvate

# \\l)

PEP

NADH Glutamate

Al332

u-kcluglm.ll.llc

3-P-serine

CO ADP .
: F \n opmB l glucose, check if pA0730
ATP
Pt < i . restores grgwth
l ilvA e Remove JlvVA from the
I etrahydrofolate & .
Acetyl-CoA glyA e == newly engineered PCC
TN Yemethylenetetrahydrololate >§ 7002 St raln
l Glycine g\_c;( k
Chpene 0%+ Future Wor
) * Test new exporters (thrE
 Threonine ammonia—lyase (CImA) A1332 Modified fro.m the KEGG pathway for PCC ]
i 7002 (Kanehisa & Goto, 2000). and SerE) as alternatives to
identified in Cyanothece sp. O
ATCC 51142, has a 65% match to ¥ Phosphoserine eamA
A07301n PLC 7002 ) e Introduce a serB and serC
3 _Sulfo- . .
Fhosphoenolpyrvate O 9PmE | Cysteine ) operon in case of tight
regulation by native genes
2-Oxolsorvale rate Pynuvate iivA vy Sering l' 5 Y 5
Valine O O ® o O%=—— O OCysteine  Delete and/or repress the
U-Leetyl- . .
zf’;i\‘;i serine | degradation genes ilvA and
O glyA i :
Y 5 — -Hij*— glyA to increase tlter§ |
O Cystathionine e Track other metabolites in
O Glyrine .
g Y A the pathway like 2-HGA
2-Oxoi te A
cisocaproa References
] ' u an ., Su, T., Li, F., Li, Y. i, Q. . Construction of an |-serine
[soleucine O O O Q O v ' O O Q o P-é)rYodl:gc’irig’ :séhTe’ritéiz’c;I’i \\ii’agr;celt;\t%li(fgig?necerin;. Joturnalfoflnldustrial
A-Iletherd - 2- A - Thre orane Homosenne Microbiology & Biotechnology, 41(9), 1443-1450. doi:10.1007/s10295-
oxopentanoate butanoate \ | 014-1476-6
=0 A lanine Kanehisa, M. and Goto, S. (2000). KEGG: Kyoto Encyclopedia of Genes and
v i Genomes. Nucleic Acids Res. 28, 27-30.

Ira A.Fulton Schools of

Engineering

Arizona State University

FSU




