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Problem Statement
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» The conventional suspended cultivation method suffers from low biomass concentrations (0.1~1% of solid). 1 A ) b
» Wasted nutrients in the agricultural runoff should be removed, otherwise can cause harmful algal blooms. ‘ m N T PR
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» Low biomass quality: high ash and low lipid contents.
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» Improve quality of biomass through the understanding of algae-associated microbial Deployment 1:
community dynamics and domination of key algal strains Carpus Christ, T S
Productivity of biomass generation was measured over 2 years Strategy Photographs of indoor pilot system Diversity of microbial communities in the system
14 -=Monthly average BP + Weekly average BP Ash (%) -+ 100 - > WU {2z
a/\ 12 X - cjr? 1500- 10-
= 10 Y A ’ - 80 g Amplicon sequencing .
= I A " » w 08- o
é) § 8 AA " A A A A - 60 ,S,. < /l gmoo- o g T :c: i :’
~ 4 A 2 A A 4 AlA Y 4 @ = % i ....' .': :'.
S 6 e : R < N . | 40 2 8 P L st 3
%; 4 A Al , A A p R N ’é\ (%_soo- .:-.. (% . s, $
oe . i : . N T 20 $ f N T L
E LL 2 4 3 Aaew A O\ o P 00 o
=INS 2 3 st Understand microbial o *F MY {5
M 0 0 community dynamics 5 5 7 5 5 : 7 8
Dec-17 Apr-18 Jul-18 Oct-18 Feb-19 May-19 Aug-19 Dec-19
Day - 1.00-
Fat (crude), N—— > Persistent algal ash-free b2|omass ) 3 P .. .
1.1%+1.0% fiber) production at 2 to 12 g/m</day over two s . . st AhE o et 2
47.7%+3.9% years (nO cras f]). Correlation analyses g ; ~.“ .-g'gl . %Ozs : B :.. 3%, ’;'2:
Ash AFDW, : ) | H : !
. L B | » Nitrogen and phosphorous recovery at — - S
Protein (crude), 300~800 mg/m?/day and 5~30 MEgE
45.2%=+4.7% 2 I | imized
mg/m+/day, respectively. e e M _ . : _ _
Fiber (crude), e omotes algal > Diversity of bacterial community increased over time along with their
ik ~ productivity and quality richness and evenness.
» No significant effect of biomass productivity and position of flow-way
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> Green algae reference: Cladophora Prolifera (L LOsada, 2020) ecosystem remediation. 1E-06  1E-05  1E-04 1E-03 1E-02 1E-01 1E+00 0 2 4 3 15 0 15 3 0 2 5 75 100 0 025 05 075 1
Abundance (log10-scale) og10(ad). pvalue) eneralized fold change Prevalence [%] AU-ROC
A Multi-channel flow—way system Diﬁzﬁgﬁmgtzl:)usn[id?el:ttleraetsures Significance Fold change Prevalence shift Feature AUCs
o | e PRl § G N | — e N
Roseomonas g ———t—aR . O Low I === e ©
SM1AQ2 & ——— ] I <
P30B-42 E———— el — e — o
Tropicimonas g — =] R <
Limibaculum g ————— — — o —3 I —— ©
Haliangium gy ] ) I —— o
Y FukuN57 g — e e e ] (] (e ¢
A A A Reyranella g R . . (- [ — ©
S - = — === = — —— L o
: — 5 - 1 —_— - vemam ¥
:;;gg“ % SRR
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iy A » Higher carbon utilization rate = » Relative abundance of microbiome between two group (high (>3 g/m?/day) and low ash-free biomass
N E higher growth rate productivity) was assessed.
: [ » There Is a trade-off with a water » Abundances of top 50 features across two different groups (high vs. low) have shown significantly different.
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I - > Cross-validation accuracy is high with AUC = 0.837 (AUC>0.6 is typically considered accurate)
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o el J » Relative abundances of 27 bacterial genera collectively associated with ash-free biomass productivity of the
P flow-way with 17 of them positively associated and 10 of them negatively associated.
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