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In this research, the action mechanism and physiolo?ical effectivities of
coproporphyrins, novel bacterial growth factors were investigated. The results revealed that
coproporphyrins function as the exogenous biosynthetic intermediate in the incomplete heme
biosynthesis of Leucobacter sp. strain ASN212. Moreover, the growth factors were proved to stimulate
a part of strains belonging to Firmicutes and gamma-Proteobacteria in bacterial flora.

Leucobacter Growth factor Bacteria Firmicutes Actinobacteria Coproporphyrin



60

0.01-0.1% 99%
Eleftheria
terrae 2015
Wright , 2015
Leucobacter komagatae ASN212 Sphingopyxissp. GF9
-
I 11l Cop. 1 Cop. Il
Zn—
Actinobacteria Firmicutes
Cop. Il Cop. Il
Cop. Cop. | Cop. I
Zn, Co, Fe, Cu, Ni, Mg, Mn HPLC LC-
MS HPLC Leucobacter sp. ASN212
CellTiter-Glo® Luminescent Cell Viability
Assay Promega ATP
ASN212 Cop. 111 DNA DNA
TruSeq Nano DNA Library Prep Kit Illumina 350 bp Insert
Hlumina HiSeq Paired-End
100 Velvet
de novo RAST server
hemb, hemc, heme, hemy
NCBI
BLASTp ASN212 Leucobacter komagatae
VKM ST 2845L ASN212
Actimobacteria Firmicutes Cop. 111
Actinobacteria Leucobacter Leucobacter komagatae NBRC15245

Leucobacter albus NBRC103070 Leucobacter denitrificans NBRC106039
Actinomyces sp. TA0403 Streptomyces sp.

TA0403 Firmicutes B. subtilis ATCC 70385 Cop. I
ATP Cop. I
Cop. 11 Actinobacteria
Firmicutes Cop. Il Actinobacteria
Farris, Olson, 2007; Sterch, et al., 2003 Firmicutes Guo ,
2008; Yang , 2008 Tks GFlex™ Polymerase TAKARA Bio end-point

PCR PCR



ChemiDoc MP BIORAD

Cop. 111
Cop. 111 13 uM
Mueller Hinton 11 28 °C 5 114 rpm
595 nm NucleoSpin®Soil Takara
Bio DNA DNA NanoDrop™ Lite
spectrophotometer DNA MiSeq
Qiime 2.0
EzBioCloud 16S database
Znz+ Cuz+ Cop.
Fez+ Co2* Niz 100 57-88%
Mn2+  Mgz2+ 100°C
Cop. I Il Cop.
Zn—Cop. Fe—Cop. Cop. I
Cop. | 10 Cop. Il Fe—Cop. 111
Actimobacteria Firmicutes non-canonical pathway
ASN212
Zn
Cop.
ASN212
ASN212
hema hemd hemh hemgqg hemy
116 hemb hemc heme
BLAST NCBI HemB porphobilinogen synthase EC
4.2.1.24 HemC porphobilinogen deaminase EC2.5.1.61 HemE uroporphyrinogen
I11 decarboxylase EC4.1.1.37 BLASTp
Identify 46.9-63.1% e-
value 0.024-0.094
ASN212 HemB C E
Y Cop. Il ASN212
L. komagatae hemy
Cop. 111 Cop. 111 2.4
Actinobacteria Firmicutes Cop. 111
Cop. I Fe-Cop. 111 Actinobacteria Firmicutes
Cop. I
L.
denitrificans  Cop. 11 Leucobacter
Actinomyces sp. TA0403 Streptomycessp. TA0403 Firmicutes
B. subtilis ATCC 70385 Cop. 1 Cop. Zn—
Cop. Cop.
Sphingopyxis sp. GF9 Cop.
Cop. 111
Cop. 111
Cop. I Cop.

1l
catalase SOD

M1, M2, M5, M8, M9



DNA

M1 34.5%
Actinobacteria Cop. I 0%
M2, M5, M8 Cop. I Actinobacteria
Firmicutes Cop. I :

Bactéiis —— OTU counts (Occupacy in samples)

M1 M8 M2 acteria ample " ithout Cop. Il with Cop. III

Mg Actinobacteria
not found
Firmicutes

OoTuU Lysinbacillus sp. M2 1857 ( 8.9%) 3768 (15.7%)

Bacillus sp. M2 2260 (10.9%) 8797 (37.5%)

Paenibacillus susonhensis MS 269 ( 0.8%) 2331 (13.1%)

COp 11 Paenibacillus CP009279 M5 150 ( 0.4%) 360 ( 2.0%)

’ - - B-Proteobacteria
Cop . ACtI nObaCte ria Burkholderia sp. M2 not detected 6482 (27.7%)
FI rmicutes Comamonas testosteroni M9 310 ( 1.1%) 2451 ( 9.7%)
Paraburkholderia ginsengisol ~ M5 not detected 750 ( 4.2%)
y-Proteobacteria

Proteobacteria Escherichia KE701379 M1 6084 (19.1%) 31876 (78.2%)
Pectobacterium carotovorum M5 not detected 2348 ( 4.8%)

Cop. Serratia fonticola M5 not detected 5646 (31.7%)
Pseudomonas gessardii M5 not detected 1294 ( 7.3%)

; Pectobacterium betavasculor. ~ M5 not detected 201 ( 4.2%)

Y- Proteobacteria Serratia CP015613 M8 29206 (79.6%) 33916 (92.4%)

- Proteus hauseri M9 2 ( 0.0%) 635 ( 2.5%)
I’lOﬂ-Canonlca| pathway Kluyvera intermedia M9 1627 ( 5.6%) 2015 ( 7.9%)
Acinetobacter rudis M9 458 ( 1.5%) 1881 ( 6.9%)

Enterobacter kobei M9 386 ( 1.3%) 582 ( 2.3%)

Stenotroph pavanii M9 119 ( 0.4%) 333 ( 1.3%)

99%

Leucobacter sp. ASN212

57 2019 143-145
Growth Mechanism of Uncultured Actinobacterial
Strain Leucobacter sp. ASN212 by Zinc Coproporphyrin Heterocycles 95
2017 145-151

5

Takai R., Bhuiyan M. 1. N., Shigetomi K., Mitsuhashi S., Kamagata Y. & Ubukata M.,
Coproporphyrins, novel interphylum growth factors released by Sphingopyxis
sp.enable laboratory cultivation of previously uncultured Leucoobacter sp ACS
Spring 2019 National Meeting in Orlando 2019

Takai R., Bhuiyan M. I. N., Shigetomi K. Kamagata Y. & Ubukata M. Leucobacter
komagatae strain ASN212, a previously uncultured actinobacterium, require
Coproporphyrin 111 as its growth factor The International Conference on Beneficial
Microbes (1COBM 2018) 2018

Takai R., Bhuiyan M. I. N., Shigetomi K. Kamagata, Y. & Ubukata M. Analysis of
mechamism of Zinc coproporphyrins, novel growth factors for previously uncultured

Leucobacter sp. ASN212 strain 2017 2017
Takai R., Bhuiyan M. I. N., Shigetomi K. Kamagata, Y. & Ubukata M. Leucobacter
ASN212 coporphyrin 2016

2016
Takai R., Bhuiyan M. I. N., Shigetomi K. Kamagata, Y. & Ubukata M. Leucobacter
ASN212 coporphyrin 2016
2016

0



¢y

@



