IR KRER eRAE SMOYIIVARTARER
[CANAZAWA

UNIVERSITY

=

BIO JAPAN 2026
N—tFUD T RRETER

Technology Brief for partnering

REFEIC K DMENDEE R EHEEFRT
Predicting Optimum Growth Temperature Using
Deep Learning

a5 1A
Koji Ishiya

2026.10.7-9



E

FR T DERE

RATDFE(4 )

N
~

FRANTRNFAEE
RIS

TEEETEST

(EIERA*—L)

FRANTERIT & 2R

A

KBN4ZAWS

REFE CKDMEYDEEREHEERIN

MEMODEEREEZEZFEULRBEFEETIIVICELY. T/ LEHI EDEH) DS €D
MEMNHERELI<BOREZ 10 LANTT ALY EGMEVRZBIRT 2 ZMEY
DEFEREZZBRBUIEERMTORR. MEAEBERZHRE I DHRIEDS VHEADR
R WMEYOREBEINEZBEATTEZY DT - DR IFHE SR E I TERATEERT,

FHUWEKRCEEUVICKVWHEY TR EORENSEEZIIRDINDN ST <D
Bl I WENDY  FFECIRNIERZSIHNVET,

1. 7/ LEH & EDEXRAN TS BRIDEIGF TR 7 I/ BERADBIERIETE,

2. 17/ LozY1 0 LN TREITTE  ZHDRIPZE R &6 TUIERTEE,

3. ERUIEEIEFRMICEVWTREEVVRE TTFE EiRT—5:R?=0.9420)

4. IFEFRMERR MEAEERRR MEVDOE=Y' )T - ) AVl EIZIGA R EE.

BT 00 5 LEREFH 4751 VIRIE TORMEEAK AT,

FifR2025-1286 6 75 (IGFRUED R 7 A, BHRIESE. KU JOT S L)

BiEE, BmX—N—OKE - sEEm2 )  RIEZ7CAA VN RIEIVTIL. &E
BRE - RIEDTt. KB, 51U R -BEEN—hF—&/RE,




- —_ A ALY s
BBt TF—9% PERNY

T/ LECHID S IREDREFRGERS

eIN ] A B50TVERETH HATEEERD SEREAB TR
ELTTDA AERT —Y TOTARE
) \ \ Rz = 0.9420

BEUICKWHEYORRERE ZRHD RMSE = 2.0051
SHUVERCEREROIRRZRD
B EICESEDEEEEERATS RE(RZHRE) :%sﬁu1ﬁb<$s,au1@€ﬁa‘@&r§; <5

o g | — N BATE TVBDERTIER, 1ISGEV EEFANGE
S E O BB E T2 ACS ChenEmIIER. oW E T RS
- BIEKBREDREEEICIRIITS RMSE(ZSREIJEFIRERE) - FANEE RANED

FTNDARES ZRT TR, OISEWFETREN)
SV BIEFERINT Tl 5~131E 207z,




° el Py <3,
Technology Brief PERNT

Summary

Problem

Technologies

Collaboration
Scheme

Predicting Optimum Growth Temperature Using Deep Learning

A deep-learning model trained on microbial optimum growth temperatures (OGTs)
predicts, within 10 seconds, the temperature at which a microorganism grows best
from an input genome sequence or partial sequence. OGTs of individual
microorganisms in a mixed microbial community can be used to identify suitable
cultivation temperatures, as well as for thermostable-enzyme discovery, monitoring,
and risk assessment.

For new strains and hard-to-culture microorganisms, the starting cultivation
temperature is often unknown. Testing many conditions requires substantial time
and cost.

1. Direct genome-sequence input; no prior gene prediction or amino-acid translation
required

2. Processes one genome within 10 seconds; multiple samples can be analyzed in
batches

3. Highest predictive accuracy among existing methods (test data: R2 = 0.9420)

4. Applications: cultivation-condition exploration, thermostable-enzyme discovery,
and microbial monitoring and risk assessment

Analysis software implemented. Offline deployment can be discussed.

Pending (unpublished) | Applicant: Kanazawa University

Potential partners: aquaculture, food (seafood, fermentation, refrigerated foods),
environmental consulting, and testing/analysis companies. Joint research, licensing,
and commercialization partnerships are welcome.
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Exploring Cultivation Temperatures from Genome Sequences

. Predict favorable Narrow temperatures Confirm by cultivation
Genome sequence This technology g e e to test test

Examples of Use Predictive performance on test data
- Rz = 0.9420
- Determine starting temperatures for hard-to-culture RMSE — 2 0051

microorganisms
« Narrow candidates for new or useful strains

. Ev.alu'a.te cultivation te.mperaturfas for production strains R? (Coefficient of Determination): An indicator

* Prioritize large bacterial collections of how well the predicted values explain the

- Support temperature management for aquaculture observed values. The closer R? is to 1, the better
tanks the prediction accuracy.

RMSE (Root Mean Squared Error): An indicator
of the magnitude of the difference between
predicted and observed values. The closer RMSE
is to O, the smaller the prediction error. With
existing methods, RMSE values were
approximately 5-13.
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Thank you for your interest.

Contact
Kanazawa University TLO

Please contact us via the BioJapan partnering
system or E-mail below.

E-mail: info@kutlo.co.jp
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