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In the natural world, there exist organic compounds with activities beyond human imagination. The
discovery of penicillin from the mold Penicillium is well-known, yet biological resources remain
largely untapped. Slime molds, belonging to the Amoebozoa phylum, have garnered attention as
new biological resources. Feeding on microorganisms, they hold promise for new antibiotics, and
natural compounds for oil and cancer treatment have already been discovered. However, the
classification and ecology of slime molds are largely unknown, with only 2-3 species (0.1%) being
utilized as biological resources. This project aims to establish slime molds as a blue ocean of
natural product sources by developing a genome mining approach to predict the compounds they
produce from genomic information.

This academic year, as a preliminary step, we established protocols for assessing fusion behavior
with other individuals in nature and extracting genomic DNA to establish pure strains of slime
molds. It is known that slime molds not only feed on bacteria in nature but also exhibit fusion
behavior with other slime mold individuals. Thus, when sequencing genomes, it is necessary to
measure the purity level due to the potential mixing of multiple species. To verify whether slime
molds exhibit self/non-self recognition between different species, encounter experiments between
Physarum rigidum and its closely related species, Physarum roseum, were analyzed. The results
showed that slime molds do not exhibit any self/non-self recognition towards other species,
reacting to stones in the environment with the same level of disregard. Therefore, it was concluded
that genomic contamination from other species is not a concern, even if mixing between different
strains is possible. Next, we validated methods for nucleic acid extraction. Among several
commercial kits tested, guanidinium-based extraction was most effective for RNA, while phenol-
chloroform phase separation was best for DNA. Transcriptome sequencing from the extracted RNA
yielded highly accurate assembly results.

Through this research, protocols for the purity of slime mold individuals and nucleic acid
manipulation have been established. Moving forward, we will leverage these foundational
technologies to develop the genomic infrastructure for slime molds, aiming to establish them as a




blue ocean of natural product sources.

Notes
Genre Research Paper
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2023000010-20230229

BRZZBAZEMERIRD MU (KOARA)ICEHE M TWA AV TUY OEFER. ThThOEEE, FLFLEHRLRTECREL. TOERBEFEELCELST
HREENTVET, 5IALH LT, EFEEZETFLTIRALEZL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

2024%3H1H

20234 ZHREEBS (BEAME) momnssnss

KRERBE - X T4 7 .
PR FiR 725 L AR B 500FH

K4 |5 55 Ff (335) |Nobuaki Kono (5 B)
HREA (D=
EMERELICH T -EWEOD FEYFRE

HERREE (E:R)

Molecular Biology Investigation of Slime Molds for the Establishment of Biological Resources
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In the natural world, there exist organic compounds with activities beyond human imagination. The discovery of|
penicillin from the mold Penicillium is well-known, yet biological resources remain largely untapped. Slime
molds, belonging to the Amoebozoa phylum, have garnered attention as new biological resources. Feeding on
microorganisms, they hold promise for new antibiotics, and natural compounds for oil and cancer treatment
have already been discovered. However, the classification and ecology of slime molds are largely unknown,
with only 2-3 species (0.1%) being utilized as biological resources. This project aims to establish slime molds as
a blue ocean of natural product sources by developing a genome mining approach to predict the compounds
they produce from genomic information.

This academic year, as a preliminary step, we established protocols for assessing fusion behavior with other
individuals in nature and extracting genomic DNA to establish pure strains of slime molds. It is known that slime
molds not only feed on bacteria in nature but also exhibit fusion behavior with other slime mold individuals.
Thus, when sequencing genomes, it is necessary to measure the purity level due to the potential mixing off
multiple species. To verify whether slime molds exhibit self/non-self recognition between different species,
encounter experiments between Physarum rigidum and its closely related species, Physarum roseum, were
analyzed. The results showed that slime molds do not exhibit any self/non-self recognition towards other
species, reacting to stones in the environment with the same level of disregard. Therefore, it was concluded
that genomic contamination from other species is not a concern, even if mixing between different strains is
possible. Next, we validated methods for nucleic acid extraction. Among several commercial kits tested,
guanidinium-based extraction was most effective for RNA, while phenol-chloroform phase separation was best
for DNA. Transcriptome sequencing from the extracted RNA yielded highly accurate assembly results.

[Through this research, protocols for the purity of slime mold individuals and nucleic acid manipulation have
been established. Moving forward, we will leverage these foundational technologies to develop the genomic
infrastructure for slime molds, aiming to establish them as a blue ocean of natural product sources.
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