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Smart hunting for novel microbes by medium components analysis and artificial
intelligence

Konishi, Masaaki
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To confirm the availability of Al-based medium analysis, we constructed and

validated a system for evaluating the effects of culture medium components on the growth and protein

production of Escherichia coli using a chemically defined medium containing 31 different
components. A comprehensive quantitative analysis method for culture media was established using gas

chromatography tandem mass spectrometry, liquid chromatography mass spectrometry, automated amino
acid analysis, ion chromatography, and inductively coupled plasma mass spectrometry. The system was
confirmed to be capable of analyzing various natural culture media and detecting lot-to-lot
differences in yeast extracts. Using the introduced iSeql00 next-generation sequencing system, we
conducted a bacterial flora analysis of sewage sludge. Using the constructed system, we are
attempting to analyze the relationship between the composition of culture media and the bacterial
flora.
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31 GFP
(BL21(DE3)pLysS/pRSETemGFP) GFP

GFP (DNN-
BO) DNN-BO
GFP (Yoshidaet al. 2023)

(ICP)
(AES)
10 g/L
lgL 100 ub 20 mg/mL 60 uL
(Methanol:Chloroform:  =5:2:2)900 uL
Varian GC450-300M S

2.25mL/min luL

25:1 60°C 1 min 10 °C/min  210°C
210°C 5 °C/min  230°C 15 °C/min  325°C
10min 36.3min MS
250°C 280°C 280°C

,» Myo- ) ) ) , , )

20 ug/mL Piperazine-1,4-bis(2-ethanesulfonic Acid) Monosodium Salt
Waters™ e2695 Separation Module ~ Waters ACQUITY QDa Shodex
HILICpak VG-502D 2.0 mm I.D.x150 mm 5uL A
0.5% B 0.2mL/min
B 80% 2min
10 min 10% 10% 3 min 5min 80%
20 min Electrospray
ionization 300°C

10g/L 0.22um
100 1000
1C-2010 TSKgel IC-Cation I/Il HR(4.6 mm
I.D.x10 cm) TSKgel SuperlC-AZ(4.6 mm 1.D.x15 c¢m)
30 pL 40°C 0.8 mL/min
02 M 19 mM
3.2 mM

10g/L 10l S
20%w/vHCI 200 uL
110°C 20
200 pL SHIMADZU Prominence UFLC  Shimadzu RF-10AXL
Fluorescence Detector Shim-pack Amino-Na
6.0 mm 1.D. x 100 mm Shim-pack 1SC-30/S0504 Ns
(4.0 mm [.D. x 50 mm) 10 uL 60°C
Amino Acid Mobile Phase Kit (Na Type) 0.5 mL/min
Amino Acid Reaction Reagent Kit (Solutions A and B) 0.2 mL/min
350 nm 450 nm

10 g/L 0.1 M HNO3 1
gL 0.1g/L ICP SPS3100HV UV
396.152 249.773 393.366
214.506 205.618 324.754 238.277 257.610
213.924 228.687 221.716 220.422



iSeq100 16S RNA
DNA (V3-v4 )
I SOIL for Beads Beating kit DNA
(16S amplicon PCR forward primer:
5'- TCGTCGGCAGCGTCAGATGTGTATAAGAGACAG - CCTACGGGNGGCWGCAG -3/, 16S
amplicon PCR reverse primer: 5'- GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAG -

GACTACHVGGGTATCTAATCC -3') PCR 16S Metagenomic
Secuencing Library Preparation
iSeq100 1 200,000
CutAapt FastQC
Qiime2 DADA2 denoising Silva 132

99%0TUs from 515F 806R region of sequences

3 8l (0A)
GFP 8.0 x 10° 2.7 x 10°
GFP DN
0.95 DNN
DN BO GFP BO BO
GFP
DNN GFP GFP
DNN BO
1.4 GFP

(Yoshida et al. 2023)
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YoshidaK., Watanabe K., Chiou T-Y, Konishi M.*: Escherichiacoli protein expression using deep learning
and Bayesian optimization. J. Biosci. Bioeng. 135, 127-133 (2023)
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