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Name (Riyanto Heru Nugroho)

Metabolomics study of Saccharomyces cerevisiae under acid stress condition
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Abstract of Thesis

In bio-production processes, cells are often exposed to stress conditions resulting a decrease in cell growths and
productivities of target products. Acid stress is one of critical stress conditions during bie-production process.
Metabolome analysis is a powerful tool to investigate the phenotypic metabolic response during acid stress. In
this study, the acid stress response was investigated by metabolome analysis in yeast Saccharomyces cerevisiae
to improve the acid stress tolerance.

This doctoral thesis consists of four chapters:

Chapter 1: The introduction and general objective of the study are described.

Chai)ter 2: Metabolome analysis was performed to analyze the metabolic response to acid stress in
Saccharomyces cerevisize. Lactic acid was used as the acidulant in this study. At no pH control, the cultures
with the addition of increasing lactic acid concentrations decreased the intracellular pHs and cell growths, while
these phenomena were not observed on cultures with initial pH controlled at around 6. Metabolome analysis was
conducted using capillary electrophoresis time of flight mass spectrometry (CE-TOFMS). Principal component
analysis (PCA) of metabolite data identified accumulated metabelites under acid stress; notable ones are ATP,
glutathione {GSH) and proline which may contribute in acid stress tolerance.

Chapter 3: The increase of cell growth rates and maximum cell densities by proline addition under both
acidic-stressed and unstressed conditions were discovered in this chapter. The mechanism of these phenomena
was investigated by metabolomics analysis (CE-TOFMS). Metabolome analysis identified concentrations
increase of metabolites in central metabolism of S. cerevisiae due to proline addition. No apparent consumption
of proline was observed implying proline was not a nutrient, Thus, it suggested that proline addition caused
changes in metabolic state and improved the cell growth. The application of proline addition in lactic acid
bio-production using lactic acid-producing yeast, improved the cell specific growth rate and final concentration of
lactic acid.

Chapter 4: The conclusion of this study and discussion about how the obtained results and metabolomies study
can be applied for bio-productions are described,
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WMEHEE DX IIBN TR, #gl, LELE, BEIRLARZEISENS, ZORKO~LH, EZHLE
MOLEEMBETIA2ZERTOEZARRBICE > TEARBETH S, BA ML AAMEMEECBWTHEE
RUCBARVATHY, COAPVARBNHOBECTOLARRETI CEBEETH D, HE. BEEN
AR ABABEHRRBEDONHORRUEMFTT2HMARY-NTH5. FMETIE. BEALL AR
B TIZBT 5B Saccharomyces cerevisiaeD A RO 7 ZAMAIZE 2 TA NV ATEEZ YR TA 2 EHN
ELTD,

TP TH, £9. BEBS cerevisiaee HWEABEE/DEAIRBNT, BAM L ADREEAYFOZ Y
ARICBE T2 MAEOMAZFEL. FMEOBMHERL TS,

KT, ABEEFEEL. UWBES cerevisiaelEHRIZIFEML ., RMOGEOMFET > TV, pHEHRIE L
FEREBRICHEBELT, pHERBLAZAWESIIEWTIE, RBOBRMICHEWEERENMETL., #MIRNEZ LA
EHENTNEIERHESNEZ>TWD, Fy ES ) —ERIKE - RITRFHEE RS (CE-TOFMS) %8 W
T, AFKEOI 2 ABANTDR. BONIETF— 5 XM (PCA) §5 7 & TRESHTFIZBLTHARAK
EMLUTWLREPE. ATP. Ny FF . T0UCBREESTN TV S,

e, BERCBLTTDYVERMTLIET, BEZ RV AEHE, BIT, ARLVAOBWESE. KA
PVT, WEEE. BLY. HHEZRECLRIED SN EEHLMILTVS, 70 MENORBA
OHEBERHENTTZEDIT, AFROIZAFABRTHLRATVS, REPLAMORBMDERENLFL TS
0, 70U ORMAEFLAHOBHEIIEELTWAIEEFRBLTVS, £/, 70U COBBGTOBED
PARTEDSNRWIENS. TOY VIEIRBREELTHAZNRN TN LRZBARCWILEZHSMZILTVS,
BB, 70U CIRMOABAERES. cerevisiacl B RNORELZHHFL. HRERE., BXX, ABAEEICE-T
HROBZEEEHLTNS, '

BEDEIIZ, WX TIL. BES cerevisiaelEBRICBITIABICIZBEA N AEBETOASF R ROIZ X
BFET->T. 70U COMBEHSRIITELEB, AFYROIVABTOEYEET O ABRICBITS
TERMERIZIDOVWTHRRTBO, X (FHRHY) OFEHXELTHES B0 LEDS.




