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# DIC established large scale cultivation technology of SpiF

jproduction of Spirulina first in'the world. The DIC Group nowa cult
~-of Spirdlina-annually, making it.one of the world’s largest producers.



a Color & Comfort by Chemistry

ZEJLYF (Spirulina) &, =54
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P. kessleri®£%" ) L\f#tiER

Genome Statistics

Genome size

GC%

Num of scaffolds

Avg scaffold size

N50 scaffold size (>2k bases : 400 scf)
N50 scaffold size (>5k bases : 213 scf)
N50 scaffold size (>10k bases : 193 scf)
Longest scaffold size

Num of contigs

Avg contig size

N50 contig size (>500 bases : 5,168 con)
N50 contig size (>5k bases : 2,326 con)
N50 contig size (>10k bases : 1,643 con)
Longest contig size

Num of genes

Avg. protein length (aa)

Avg. gene density (kb/gene)

Avg. number of exons per gene

Avg. exon length (bases)

Avg. coding sequence

62.5 Mb
58.3%

400 scaffolds
156,382bases
543,086 bases
595,262 bases
595,262 bases
2,165,932 bases
5,168 contigs
11,748 bases
32,688 bases
36,671 bases
40,504 bases
198,966 bases
13,057 genes
467.0 aa

4.8

7.9

176.3 bases
29.3 %

Ota, Oshima, Yamazaki, Kim, Yu, Yoshihara, Takeda, Takeshita et al. 2015



Parachlorella kessleri DREI Y T

Ota, Oshima, Yamazaki, Kim, Yu, Yoshihara,
Takeda, Takeshita et al. 2015
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B A>E—L (12C, 14N, 20Ne, 40Ar, 55Fe) BiEE
BEEHAEA - 2—-BF—L (5 - ERE)
RI-Beam Factory (RIBF)

Old facility (1986~)

ZIBGHz ECR lon Source

ﬁ B RRORR (BEEND)
" RIKEN heavy-ion linac (RILAC)

E5B course
(radiation biology)

'f'_-ggharge-State Multiplier (CSM)

e

/‘“-—-_.
- B il s -
= . = Pt ) Tt
= M - i N

DS T—F _.
MNEFEE \ ) L = _
. : Lo T  EHERIZES
l FTTFaDEREEHFDOER

| ARECHE"
g New facility (2006~) ¢

(D RRC = Riken Ring Cyclotron (1986~)

(2 fRC = fixed-frequency Ring Cyclotron (2006~)

3 IRC = Intermediate-stage Ring Cyclotron (2006~)
@) SRC = Superconducting Ring Cyclotron (2006~)

1 ¥
http://www.riken.jp/pr/fun/homare/



A series of sexual mutants and partial deletion of the
Y-chromosome by the heavy ion beam in Silene latifolia

co*

lon track (Core)

Automatic
Sample Changer

lonization \ o
Chamber 2 Shifter lonization

Cluster Damage
Double-strand breaks end-joining Chamber 1

ESB Beam Line RANGE SHIFTER

[ONIZATION
[ONIZAT ION
CHAMBER ‘\,.I [ CHANBER 2

FROM RRC

WOBBLER SCATTERER

MAGNETs FOIL AUTOMATIC
SAMPLE CHANGER

Seeds were irradiated with a 135 MeV/u carbon-ion beam with absorbed doses ranging from 20 to 200 Gy.
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E A7 R R Er S 5RO FH

AERE Pribyl, et al. Li, etal. (2013) Pribyl, et al.

(2012) (2012)
P. kessleri C. vulgaris P. kessleri P. kessleri
fiE FR PK4* CCALA 256 CCALA 255 CCALA 255
HILFrv—2 Eggtiscale Eggtiscale Pilot-scale 250 L Lab-scale
HLIREE
= 5.8%* 5.7 14 6.6
(x=fE. g/L)
INAAIREESE
0.82** 0.71 0.64 0.94
(15, g/L/D)
TAIEES
0.59 0.3 0.5 0.48
(15, g/L/D)
A =
T:;_LEEE 66 % 30.6 % 25 % 51.1%
(BS‘LEJ“E)

Li, et al. (2013). Biotechnol. Bioeng. 110, 97-107.
Pribyl, et al (2012) Appl Microbiol Biotechnol 94:549-561.
*Ota, et al (2013) Bioresource Technology. in press.

“ELIREE 66 g/m2, INAATREEE 9.3 g/mZD



PEHEFROA A IVEETEDLEEY) —30011 o 2EET3OICHELREH—

15 P TAINEE INMAIREEN FAIVEEHE A4V EE
(%DW) (g/L/day) (g/L/day) HIfEI(H)2

Parachlorella kessleri PK4 66.0 0.82 0.59 34

Chlorella sorokiniana 22.0 1.47 0.32 63

Nannochloropsis oculata 29.7 0.48 0.14 140
Dunaliella tertiolecta 71.0 0.12 0.085 240
Chlorella pyrenoidosa 2.0 3.64 0.073 270
Pavlova salina 30.9 0.16 0.049 410
Haematococcus pluvialis 52.2 0.06 0.031 625
Chlorella emersonii 63.0 0.04 0.026 770
Chaetoceros muelleri 33.6 0.07 0.024 833
Spirulina maxima 9.0 0.25 0.023 870
Thalassiosira pseudonana 20.6 0.08 0.016 1250
Botryococcus braunii 75.0 0.02 0.015 1300

1) Watanabe et a/,2012; P¥ibyl et a/,2012 ZZS ML 1=,

2) SALDIEEMBRZAWVSELT. MM EYDEEICREGB#-ZHEL-, 2



ksiﬂﬁd)ﬂ%&c‘:ﬂ'*f )HEI!H:'. (PK43I‘5|E)

870gDW/150L/2 weeks

AFILtert-TFILI—TIL: A3 /)—)L=2:1THOHH

278gLipids/870gDW (32%)
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Chasing the
next generation of

Biofuel?

Become a pioneer with confidence using
Labfors 5 Lux & Labfors 5 BioEtOH

INFORS v
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