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o|F =& &t7] #ellA, KSF00313} o] AREC] wil AFHE FHA FR7} ntdR wjek
AE ol&st A mAEFY AR SXo B3 AF7F FhHooF Fh
A vMEF AZ2EAAe EREARE AAAYHolwl (BA, biogenic amine)o] A<t
(Oleskin et al,. 2021a; 2021b). BAE 3t o] 9] olqlV|E Zt= AEA 7] A7]Z o}
4o =AY, BA E22 mono-amined} poly-amine®{Z Y™, mono-aminef{F+= =3+
9, EYEY, AZ2EY, S|2ER Fo] U TE, A=, HAEY A AN AP EHH
M U SHEA 3 ErjE. A AFA D8 vMzF WA Chlorella vulgarisS:
Scenedesmus quadricauda®) =371, EYEIT, S| 2EFHE A st AZF7F 1.5~28) F7F
ste A3t 554, o9 & BA 4] SA vAlzRe A FNE A5 Ve S

A
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= MU 279 Uvaria obscura= BA 2 % 3¢ =37 Hl‘é}‘ﬂ AE4 74
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211 37 mAzEFe FEA4Y B2 AT
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o SAYY ofF, WH ol AR, HAHZERF, Y AR F AeS Ue 235 A= Tl
A ARz @l A (Ice-binding protein, IBP) 7= &3] o] Fo]A S, duHkz QA e
o] IBPx= uhHg]ole] Ao] £HA A o]% (horizontal gene transfer, HGT)S 3 o]

AE F4d Zloz wAqUL.
o HT FAAFARAA LEZ FA wMEF Chioromonas sp.2] 1BPe] 7Z-¢, o& HA=F
A4 HAEE dEH ol Zlde] A tEn od FxrARow HFo] AFP, 4E9 RIP
2 T A3t adhesin A T F2I7F AR S AEY FEP0] flo] FERASE
/\}%& A Al zF BPE FHESE Fall SAY AYSAd HZen 5% FHd=
o, o] dlzo] HdHE A= AW AFAHo| o 0%t SVl o=
B (Cho et al, 2019). o] A= wAlZRF el F&8AHL &8 Atdlola A wA
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of thek AFol FFHAS Kim et al. 2023)
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o] WFFE 37.5% B3, BESAL PUFAS) F55< 12%71F F7HA71 A Az
7} & (Kim et al. 2022, 18 1).

FAAT2 ol KSFO031 WA Sl o 5o MUFAS 4 SFustn g oS
FEAAS] AN RS AESE F, o uﬂowu AFe FA87] A% A7 BaH
B E70] PR kA HEE WA AR o) el Qo ofsh g

o] iAol HAstd WHom F BoH= Wy %JHJ—‘#CL iAo AFES 1Y

N
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3 o S
3 3 S
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o

S 10 15 20 25 30 Original BG-11 Optimized BG-11
Time (d)

a9 1owiA HAsE A4S 3 KSF0031e] AREH AFTF Hlal. A 100L Fu) 7],
B. wix] =¥ AAE, C viA =418 dF5F

. FA vAEF 84 ZE g5 2
AA7MA] AF FxE FA HHEZFL B
et al. 202D°] FL3g olEY FAA FE F b=
2 ol #HA AERE A3 olsstr]ol F53 AL B AFHAA NN E&sta 2
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FRA AN BYHE FEET Fe AU FAl Aol $HAS Fuste Zlo|
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2.2.1. AAA o7l (Biogenic amines, BAs) ¢+

7}. Chlorella vulgaris®} Scenedesmus quadricauda®] BA A& &3 AR 3

o UEAHRJ AAE WA C wvulgaris®y S, quadricauda®l =R,
C. vulgarisol A1 3] 2=E}¥l 1uM, 10uM
A 3ol Frg o, 100uMAlA AdlEe @S RBY. S quadricauda=
S| 2EHNl Al zdddA FTkete e BHloH,
2021a; 2021b, 19 2).
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== kS (Oleskin et al.,
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MNEZEY, 32 1,
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4 olIRE QAASE F&A7
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o

o
o
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cell number (x10°6/1mL)

cell number (x10°6/1mL)

1 F=oum [~e—oum [~e—oum
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2 2
£ £
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20 20 20
8 8
04 0 0
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Cultivation (Day) Cultivation (Day) Cultivation (Day)
Scenedesmus quadricauda
J Serotonin 15 Dopamine 15 Histamine
—e—0uM —e—0uM —e—0uM
—e—1uM (—e—1uM —e—1uM
—e—10uM f—e— 10uM —e— 10uM
104 Fe—100um 104 [—=—100uM 104 |=—100um

o

Cultivation (Day)

a9 2. A AA oYl RF (serotonin,

0 i 2 3 i
Cultivation (Day)

0 i 2 3 4
Cultivation (Day)

dopamine, histamine) ]l ]3¢ 4tA-& vl ZF 8l FA

C. vulgaris®} S. quadricauda®) 7=

U x5 Uvara obscura®l =371 818]: 2243 FAFFE 44 39 7|7

o MBI Aol diF WASIY frAlEFE A & U obscura®l e ATFE S
e Zx2F7F 2oHs st o R A4 FHFFEY HA7ZEE 3de
Ao Z YeRd (Van Alstyne et al. 2006). € AFE 33 5279 FE2ES 359 d®d
A 248 FHFFEN Hol2 FUES W IIste EHEES B, sHse HAAA &



o o] A =ROA =Nl HEW A AT A= A B ofIF7E AEA W 4=
2k (ecosystem communication) EH=Z AREHS AlASHH 2/ EF/FT W =3NS 23
3 BAS ARA AR/ EAY M5 BAZ

. U obscura Rl FE20| 22 3 &8 2P . . U obscura {2 FE=22| .

Food preference assay X §§ H : m—
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3.1. KSF0031 +4) Wi BA A4 a4 A 5 1382 o]

3.1.1. KSF0031 G-AA AKX 7|4 BA AT 54 A}

7}. KEGG pathway ZRE o] &3 BA APA F3A 553}

KEGG pathway (https://www.genome.jp/kegg)+= ©HFd A=A Wl At o] #Ast= &
A7 4E DNA 2 &d )t tia =29 g3l ek ARE 9l e tEA
A HolEHo]2E AR AT FoklAd dE] AEEHL e B ATelME dEHed

oL

mono-amine &2Z<l Z=37 (KO00350), AlZEY (KO00380), 3] 2~E}FFI(KO00340)¢] A 3H4
HEE &8&3h

A 34 = B bkS dAo #ostE 45 1#3 HE (EC number, K numben)Z
3 A=Y, v\ =5 (Chiorella sorokiniana, Micractinium conductrin®} 2 E(Arabidopsis
thaliana)®] 734 BRE vlegto g KSF0031 A4 AR e BLAST 48 3).

A FARd o 7]Hksle], KSF00319] 1%2] monooxygenase, K00505 (TYR, tyrosinase)¢} 1%
9] decarboxylase K01593 (DDC/TDC, aromatic-L-amino-acid/ L-tryptophan decarboxylase)ell
qFstes A AR 2AFFS Qs (F 1). o] = DDC 849 A9 =ava A=
Ed A 25 FAst= &4, wElA KSF0031 A= TYRSF DDC 2 Ak 9
gt BAEd F =3Nld A2EUS FIHAHESQ EHERS AT JMeAol des &<l

fe18
.

¥ 1. KEGG pathway 7]¥+e] BA A3 HZ /32 5=

Reactions EC/ K number Gene name KSF0031
1. =37 A3 (KEGG: KO00350)
L-Tyrosine — Tyramine 4.1.1.25/ K01592 TYDC X
4.1.1.28/ K0O1593+ DDC @)
Tyramine — Dopamine 1.14.18.1/ K00505 TYR 0]
2. AZEY A (KEGG: KO00380)
Tryptophan — Tryptamine 4.1.1.28/ K01593+ DDC 0
4.1.1.105/ K22433 PSID X
Tryptophan — 5-Hydroxy-L-tryptophan 1.14.16.4/ K00502 TPH X
5-Hydroxy-L-tryptophan — Serotonin 4.1.1.28/ K01593+ DDC @)
3. 3|=E¥1 A (KEGG: KO00340)
L-Histidine — Histamine 4.1.1.22/ K01590 HDC X

U =Edd 7x £49
o

A7NE FAE ZAS AEE §H1xE= TYR 2F (MVIYRI-MvIYR2)® DDC 5%
(MvDDC1-MvDDC5) 2.2 KSF0031 24 ol FE3te] EAsl= Ao ZE SEAFHUS. o] #
AR AEe] Gild 75 d=3tr] flste] A¥E 7% A dd AE g =9l

=
S
Tz BAL £9F. =S Budo] AFSE /5 A Hathelo ofnnit A

il

o
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23
= Fx B4 Ay 2% TYR @2 AHE ol tyrosinase =W elo] HEFS Qo
o, DDC 5% % 4%9 @z x<g ol PLP-dependent decarboxylase =w|¢lo] &3+
gelgk. MvDDC2 3] 4% =l M9 W 7ss & F fle otv=4t Aol &4

3t7] W& thE DDC A4S B8 7158 AL, 7158 @ 7Hsdel At zlo=
Aoy (219 4)

Domain structure

L ]

Decarboxylase -«

PLP-dependent
MvDDC decarboxylase s

Monooxygenase

MvTYR1 —{ Tyrosinase --}7435
MVTYR2 — 7

18 4. Micractinium variabile KSF0031 A4 W &A13t= DDCe TYR HAA2] =Wl +%

o fHA AY SR 9 AV1NE B

A7NHE GART Euol Tz BAS E3 8R3 BA AFA &4 TRFT SHA 759
a4z g E2A1E 18] 98t PCRE % ddE IQEE A7IAE S FES
71 98l A KSF0031 v kAl S 1259} 4% (1AIZE, 3A2F Heli)el A ZH2h 719) total RNAS:
ZZ3F 5 (DNAE A3l o2 F3 o2 PCRS 43319S.

1 A3 MvDDC1, MvDDC3, MvDDC4, MVTYR29] AR} AAZ &S AT 4+
RNew, sg PCR 4AF=9] A7IA<E &4 3T 23 84 W SAsts ALy 25
A 3He St o]EA4 KSF0031 vkl el 3F< DDC fxAket 1F< TYR 4

|
A7 E2AEE & (2™ D).



MvDDC1 MvDDC2 MvDDC3 MvDDC4
{1.4kb) (2.8kb) {1.7kb) {1.4kb)

MvTYR1 MvTYR2
{1.3kb) (2.1kb)

e

% 5. KSF0031 v kA cDNA (1-3 lane: 12%, 4% 1AIZF, 4% 3AIZF v &

S35 7+ fAAe] =9 29 PCR & A71%9% Ash

3.2.1. BA AZA wAAe] 21344 2n|

b AZF 424 FE5 U BA ARAE $AR 24

KEGG dlo|gH|ol2 U 27F FAA F2F 1F, TX7/F 3F, 527 83, 44 E 335,
Stramenopiles 5%, Rhizaria 15, FHRZR{ 2F, 2HEZH 1502 F 4F A zF
e, 1%, ER)E td o2 DDC TYR #HAke] EAE =

= =27} (Chlorophyceae) 2&, Ez|EA| 27} (Trebouxiophyceae) 2ol A
AR, AARZET Emiliania huxleyr, §°32= W71}t ¥, 52 5 ALY A

A BARRAS. WA TYRY A$, %7/ Chondrus crispus, %5 Chlorella variabilis, ¥

2
il

ot
r (%]
2&
path

=
=ZF U

F-9] Stramenopiles, 2R ZF E. huxleyl, &HEZF Guillardia theta, 5% % Ut
AAANA  yebd. TYRIA FAMS 7]& 3= TH (tyrosine 3-monooxygenase), PO
(polyphenol oxidase) fFAAE ZHe AEE Ao, SZ2FoNA= YEA L% ot
AN =25 Micractinium variabile KSF00319} 242 n|MzF vHlu F2AAES 33 A
DDC¢} TYRS TAd zZte= Z2R/E 52F C variabilis®t ZAARZTF E huxleyiz JYERE.
(L% 6).

mg‘umimgm‘nwnhgn hgagoogﬁggzmganﬁn?mggzmgz
HHHEHUEHEHHBHEHHEHEHHEHE R R HHRHEEE
alg|ald|T|2|¥|3|3 eI 3|E(8(5 3 e 5 |
BIZICIEIZ G (B3 8 8 (2 0|48 i AHEEHEHHE RN
. |4 hlF|E|5 BB £ d
70|38 w|d|a|E|0h|F|d BlElaln|2|ge|83]"|B]§ HREIRE
g (3a| (B |E|elw|3|Y| |e] |B 8lelels| (5| E 5] |E|E|8| |® N
5, o &Egg@ 0 o E_ Eglﬂ gua G| g

"|E|2l8|g|g| |E| |§ ”éa—;g AR 313 |E |8

SUHEC I AN AR G R

"‘§§ 5 8 & "

& g

| | DDC

TYR

TH

|| PO
%l

a9 6. vAlzRF 24F, AT, B8, Ao 384 W EAst= DDC, TYR, TH, PO FA#. +x A7}
U

g A5 T, gt A5 Ao w4
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. KSF0031¢] BA AEHA HA 47 EA9 A8 ojn)

nAlzF 84 5 DDCe TYRE Al zte 2/+ wl¢ S84 &Qld. 24 349
71% S AFsE AAo) BREAAN, 527 C vanabiliss= M. variabile$t A%2 o2 7}
7he IEolv AARZEF E huxlyers X3A 0w ufg- W #AA S 2R/ wEpa o] F
O%F W =37 A A RER AL ZY€A)] A S Tl 53 AL A=
. Ao v A aAFoIY A FEL FE3HE F 2RY AFEC Wy =
Oe Jo = E huxleyr= 52 BSdA tid @At wAlzRolH, C varabilis=
HE A £ d

AZHEY 27 (127, 27, 527 F 9F Z2F0A BA8T, $44E 7%
ok W= EAF. webd vAEF S22 MLATE 53] DDC fHAe] 157
JuE ATY F Qor, w8 )eH S4L NI Bt §ANRY B 5 &

€ A7l 28 7Hs .

TYRZ} TH2} %S monooxygenase:= =371 AA Y F3HHE<Sl EYE (tryptamine)S
fi %J%‘— ZFqA TYRS ©Eo2 zZAY & TYRH THE FA9 2te A S-S0
EAstE AoE Hol, UAZF U ERuET EYES st BARA 24T e
dol ka4, EENS Evvle) 7)EF Aolo] A3 A7 3 B8 Zloz A
714,
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3.2. KSF0031 wi<Al 2 BA &2 HE9 /N2

3.2.1. KSF0031 WAl e] €5 =AM HAA 54

7 BA BB Ed FARY 4 2HAR B

AA A Asded AAS T3 FAHY 7ss 3 Asdg F

Aol A8 =HEAA (AAF 2HJAL, transcription factor):= DDCe2F TYR FHA AL

upstream F-9jol Agste] 2 R B oARE -G AEo HAF 2HA ©Ho|E

Hlo] ~Z #83le], DDCe TYR F#AAFe] 3kb-upstreamel] A3t AAL 2dlx A

HIAE A S, 1 Z3 AP2 (APETALA2/ETHYLENE RESPONSIVE FACTOR)®2}F WRKY

AAF 24 Ao A7 99 HErt m3k5. o] F A 2EJAAE HAEH 2E#Hx
'5

of FUANA Belshe Ao FeiA US (F 2)

2. AA9] 3kb-upstream ol EAstE HAAF 2HAA A R

AP2 WRKY | GATA |AT-Hook| TBP |MYB/SANT
MvDDC1 1 1 2 0 0 0
MvDDC3 7 2 2 2 0 1
MvDDC4 14 3 0 2 0 0
MvTYR2 16 2 2 2 2 0
Sum 48 8 6 6 2 1

M

cebd HMAEY B4 23 F ¢ AL 48 meskel KSF0031 mjAlE 125 =7

o] total RNAS Z=Z%3} RNA9 =
FZ35}a1, DNase & *]&]sle] DN

=2
RNeasy Plant mini kit (Qiagen)®] ZZE AE
A AgE 1-2uge] total RNAE o] &-3lo] vl 3},
AAA &4 A3 72 2310d 1.8-2.8Gbe] FHF HolEE 53t om, KSF0031 44 #
BE nlgo 2 assemblyE 333 A3t & 12,734 A9 waH W3l HolHE 53
5. 4 A9 annotation FHEL 885%F F 11,271 FAAe] ARE AUoH, o] #
HAAE  &83F] protein domain (InterProScan), Gene Ontoloty (BLAST2GO), KEGG
pathway (KAAS webtools)E Fasled F71E dlolg o]zl 2 fFd Aol ddsles HR
s A
A B4 JJr 7N¢] DDC transcripts®} 1702] TYR transcripts’} &<1= <. DDC
transcripts®] 73 T W3l w2 w3y ol ztolrt Ao ¢leu TYR transcriptssE A
2-of A] 57}6‘}% HEE B AststAEQl FUF AP E S 7 a4 WA H 599
FATAAC B ATV BLY Ae=E B (IE .

i
s Mo
)
o
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»—DDCa —TYRa
—e—DDCb
—e—DDCc
—a— DDCd

o]

e

~

=

224
0

\'\c

log2FC

12C 2C_1d 2C_3d 2C_7d 12¢ 2C_1d 2C_3d 2C_7d

a9 7. 5w DDCsE TYR AAAIe] wa e (logFC) sl

3.2.2. KSF0031 =¥l = BA =4 HEW W2

7v. v 2R 3 BA HE =3 FFHE
o HzxO 27 7 =Y HAE: ARE M FHFTEC 527 Uvaria obscura®l 421+
A4S o] &3 bioassay® ©1%le (Van Alstyne et al. 2006). °F 300g2] sH=HF=

e AL ol B
o
9|£
L

Z3}9 flash column chromatography®} HPLCE %3] £@3t & GC/MSE o] &3} g
s A%t APHeE gFe 7] 240 Ba= v dHo] AMe. MY MEF
of vl mAlZEF= ds ST JFEo] Wol, A & A E o] &5t H&3 Ee
RS T T e AEH Mol Basds.
=9l 59 BA =40 AR A 1k, &= DWWl 20-100% MeOH-2 AR5t
FEL FYHAS. 8-12%9] FoA wfFe KSF0031 M ¥AE 83t FANZT
0.2g9] -+ E &ml Smlol Fof AFLolA stEREQ F=5Ue. FE=EL filter paper=

AE H ASAEL 0.22um syringe filterg o]&3ste] ZAel IFE FEE=L 7IEEE
dopamine hydrochloride (Sigma Cat. H8502)3} 3% 7| dansylations 53l =,
LC-MS/MS #Hl& o] &3t 7|EEAYN Y3 At AEHe 245 Ad¥sta I ¢
QA o8 AZ3}

v A Z2F 0.2g DCWE bml &1 (20% MeOH)dl = HF 53 F2ELS < 1.5-2ml A
E=9omH, g e LC-MS/MS g+ ¢F 0.5mle] AMEH A5, WEtA FIAIZF Ha FH
Fe ¢F 0.1-02g AFFo2 Ve Aoz ddy. & U 5 3ol =
He 2uvle ¢fo] Zaste S BHilerng =avl &2 ST HZA &9 =3 20%
MeOHZ A3tAw. FF Ate 19 - 749713 A3 A3, F2HE oFol Azto] vl st

=

of S7FekA Borw HA F& AL 142 s (1F 8.
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BAs contents (ng/mL)

8000 r 3000
Duration: 1 day Solvent: 20% MeOH

5655 5872.7 59024

~ 8000 54406 5655 ca368 000 |
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E
[o)]
£
o 000 |
£
£
o
Q
[
e w00 |
0
DW  20% 40% 60%  80%  100% 1d ad 7d
Solvent type Extraction duration

19 8. BA =4 HES AT & 2 FE AL HAHE A

1. KSF0031 A= =& ## BA =2 &4 23
KeX

= o] &3t KSF0031 32 tidst BA EFS HE37] fstd 7+E
A =97 9 6FS FUHet £45 78T FUHE 71FE 22 mono-amineoll 3 &5t
= Elolghdl (tyramine, =39 FAHE), EREY (tryptamine, MEZEY F3HHE), 32~
El7l (histamine)®} poly-amineFol d193t= 7hohy d(cadaverine), FE Al (putrescine),
H 2o go}lrl (phenylethylamine)$d.

7% BA &4 T =97lo] Somg/mlE 7 =4 e e, FEZAI] 25mg/mlE F W
AZ =4 el &% BA 24 7l o] AEH o, S4%e EYEN
ofdotrlo] HEHAN Epolepwld S| 2ERIS HESHA G (IF 9.

o]24 KSF0031 wi¥Adl+= F8 BA 22 E3Hla FEIAUS AEE ST 5 AR
o, &% EYEN MEEY FXHE)0] AE=d AA=E v|Fo] Hol Al2Ede A4t
7hsAE Flol 83 =aNla EYEN] A #ost= DDCe TYR &EAE HlSA]
WelAd 1 7lss & AR dqFHH, FUlE HEd oWl FEZAIR 7k
A BaAo B =AF 283

UM FHI HEW

Major BAs Minor BAs

2000 - MeOH in solvent 200 - MeOH in solvent
u20% =20%

HO NH, HoN o~ ~NH;
D/\/ u60% =60%
HO

154

L 100% L 9
6000 5655 ° 150 100%

NH
4000 HaNT T2 100 b

2552

2000 I 50
0 0

Dopamine Putrescine Tyramine Tryptamine Histamine Cadaverine Phenylethylamine

BAs contents (ng/mL)

¥ 9. KSF0031 vl kAl freff 8w =4 W& 7

o\

BA =49 A= A3t

il
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4.1, A7 5% @4 =
HE A= x X = SEX S | HOPIE | @M
BA M3t 24 FHF =z 37 ol A 5 | Alo & 100
oxXH o
KSFOOST #8AH S2 "oz Ma 2= 37 olak | 15 | =moi® | 100
7|8k BA Mete g4
=
S A Tl = 24 34 oA 5 100
B FXA 2o =3 20 of4t 15 100
ZHYE AR BN =Y etz 10 100
2022 —
=AY REA SUHDE KA 22 5 100
l:' o
KSFOO3T Sheexl el op oz 25t otz 15 | 22 of2 | 100
BA 22 AZH 7Y
KSF0031 F&=2 0|28 BA HEHY
o TE= 5% o|At 20 == 100
=2 HE 21 r=
=M &3 gx o5 2y of 124 10 100
4.2. 7| =
o 2= AAA AR Aol KPDC 55 948
KPDC ID File name Description Size (Mb)
KSF0031-12C—1 fastq.gz RNA-seq data of KSFO031 by 12°C 862.5
KSF0031-12C-2.fastqg.gz treatment 885.8
KSF0031-2C-1d-1.fastq.gz RNA-seq data of KSF0031 by 2°C 715.5
KOPRI-KPDC— KSF0031-2C-1d-2.fastg.gz for 1 day treatment 731.0
00002176 KSF0031-2C—-3d-1.fastg.gz RNA-seq data of KSF0031 by 2°C 666.5
KSF0031-2C-3d-2.fastq.gz for 3 days treatment 681.0
KSF0031-2C-7d-1.fastg.gz RNA-seq data of KSF0031 by 2°C 655.7
KSF0031-2C-7d-2.fastqg.gz for 7 days treatment 680.5
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ATNE Aol A

7h BA HAEW 84

A7 Aee BA AEWL OB MAZEF ¥ BANE
B4 szego] Bl 3A YuA W) BA Bdo| £
of MAE GF 5 EASC] MElA Ul M2 MEH
S aeAEAel 84 3, HolA
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il
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il
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lo
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Zod Ane 349 Ao A4Y,

MAERE FA ANA Gl A UAS FFEE Fa AERY. B, A5 33
9 o] A4St BEAL ol U] F ol4swaE 1y JUAE AN, o
ZAANA AGHE FoF /15 T GebA 13 AL mA MAT Se 2
A WA Holge] Txe} 2718 AAsE 2AW. B oA 04%711 W BA AW
2 ol gste] FAY AUA RUHY ATEN olMEF MAZ WSel SXER 48

v Aed Z40 AseE - AESHE 7 AT

AAlzF W BA A Bdhe S53 MAFAAS T 5% FE=E AdFHEE, C
variabilis?y E. huxleyidll EA st A2 HIwE 3l o] a49 A3std 75, &
2 FxA EAI 234 oJu|E ¥rs|uxt 3 T3 KSF0031S =33t C variabilis®d E.
huxleyfe 25 AEC] Eom, 53] E huxleyiz RS0 W B s FoE &
HA A °olF 3FTY =Wl AFAE A HadTE Tl IR olMxFe i
utM 3l s ajolale] AbababA o] #3 FUHAQl AFE T st 3

KSF0031 i ¥AE RAYEZ st FX| vHZFI7F B8lsts Tulole] MEsty 7|59
w3t AFE FstA F =Ny FH A2, =97 FEA 9 EA AR, FolA F
ol =uleo] AR mA= FF & AstA g I =Rl T4 BA ES 2~

A

22 FARA Gt HAEF EAe] A ofd FFe MAEA AFSHIA T,

lt

=

37 MAzRe U TAT AFaste] dRdA A7
42 A9 o#H sleasol =HRA MAER o Bao] WM B

5|
0] JI2M45T 0lMER T W4 Aol Mol B3 ATV} FELY Yg T
%

—_

o oA diF BAYSE MM EFE snow algaesl FE2H i g 553 A4 #A
A EAE o] AT ARAEISH A7 e o] F AL =

A7A FAS mAEF i T A EA #3 A= &zl vk §lS. snow
algae = EHAIA ojitEtE A 1A FHo] EF HEwE w=ue Aol dHAEA AH
2 Ao F8A o] FokAA SF. oHEH7A ‘:JJr A3 22 =4do] snow algae®| thaF &
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Fou, B AFHAA A A7 AL U-8-S snow algae
A el g ol E =Y F IS ASE s

AAA ARE &&3 771 &Y 22 97

B FAze] B EFES AR vuste] BAF] WEo] FoH|F FHATSs AE
317] 913 DEG (differentially expressed gene) ¥4 33 A& g 1-7¢ =HolA
& up-regulation H+= FAAE F 225700, 44 down-regulation H+& FAAE F
09702 2k Ak A9 10% FAAe] A= £ 340 Uebd mA2FY FAA A7
= & A= ¥l FHAY TsdTIE Bol ol FoA AA ol ¥ hypothetical
protein®. 2 EF =AY annotationo] A & FAAZ HEFo Q2. AT o] EFo
BHEEHA G A FAAEC] AAAA wg Fa3 Jlse FHstAL JYoBE, o] {3

Aol B A77E A A EFe EA4e oldsteH T2 AEE AT ALz A%

¥ 3. A2 x4 34 up-regulation H= A 10% A=Y

No. NR Description
up-01 PSC68059.1_fucoxanthin chlorophyll a ¢ [Micractinium conductrix]
up-02 n/a
up-03 PSC76641.1_fasciclin [Micractinium conductrix]
up-04 PRW60807.1_putative metal-nicotianamine transporter YSL6 [Chlorella sorokiniana]
up-05 n/a
up-06 PSC70183.1_Carotene biosynthesis-related CBR [Micractinium conductrix]
up-07 PSC70526.1_autophagy-related 18a [Micractinium conductrix]
up-08 PRW50936.1_Carotene biosynthesis-related CBR [Chlorella sorokiniana]
up-09 n/a
up-10 PRW20344.1_oxidoreductase isoform A [Chlorella sorokiniana]
up-11 PSC72013.1_hypothetical protein C2E20_4764 [Micractinium conductrix]
up-12 KXZ52931.1_hypothetical protein GPECTOR 89307 [Gonium pectorale]
up-13 XP_005850847.1_hypothetical protein CHLNCDRAFT_140444 [Chlorella variabilis]
up-14 PSC72746.1_serine threonine-kinase EDR1 isoform X1 isoform A [Micractinium conductrix]
up-15 PSC72722.1_UPF0454 C12orf49lags:Precursor [Micractinium conductrix]
up-16 n/a
up-17 XP_005845072.1_hypothetical protein CHLNCDRAFT_137368 [Chlorella variabilis]
up-18 PSC70732.1_methyltransferase sl10829 [Micractinium conductrix]
up-19 n/a
up-20 n/a
up-21 PSC72013.1_hypothetical protein C2E20_4764 [Micractinium conductrix]
up-22 PRW57178.1_putative plastid-lipid-associated chloroplastic [Chlorella sorokiniana]
up-23 PSC72964.1_N-acetyltransferase 10 isoform A [Micractinium conductrix]
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£ Z7d A 2 down-regulation F+= 49 10% Ao =

No. NR Description
down-01 n/a
down-02 PSC76510.1_hypothetical protein C2E20_0311 [Micractinium conductrix]
down-03 XP_005845186.1_hypothetical protein CHLNCDRAFT_137395 [Chlorella variabilis]
down-04 n/a
down-05 n/a
down-06 PSC71762.1_fucoxanthin chlorophyll a ¢ [Micractinium conductrix]
down-07 PSC74521.1_Myb-related B isoform B [Micractinium conductrix]
down-08 PSC76510.1_hypothetical protein C2E20_0311 [Micractinium conductrix]
down-09 WP_054160519.1_hypothetical protein [Rhizobium sp. AAP43]
down-10 PSC74952.1_PHR1-LIKE 1 [Micractinium conductrix]
down-11 ADZ36804.1_hypothetical protein [Chlorella vulgaris]
down-12 PSC76507.1_7-hydroxymethyl chlorophyll a chloroplastic [Micractinium conductrix]
down-13 PSC76442.1_putative Chi [Micractinium conductrix]
down-14 PSC69835.1_ABC transporter G family member 31 [Micractinium conductrix]
down-15 XP_005845521.1_hypothetical protein CHLNCDRAFT_136623 [Chlorella variabilis]
down-16 n/a
down-17 n/a
down-18 PSC70191.1_zinc finger CCCH domain-containing 11 [Micractinium conductrix]
down-19 XP_005845634.1_hypothetical protein CHLNCDRAFT_136637 [Chlorella variabilis]
down-20 KAH7282539.1_hypothetical protein KP509_35G035300 [Ceratopteris richardii]
down-21 n/a
down-22 PSC67992.1_POC1 centriolar-like protein A-like isoform X1 [Micractinium conductrix]
down-23 KAH7620489.1_hypothetical protein NADE_003107 [Chlorella desiccata (nom. nud.)]
down-24 n/a
down-25 WP_161806449.1_lecithin retinol acyltransferase family protein [Desulfocarbo indianensis]
down-26 WP_163445062.1_hypothetical protein [Flavobacterium columnare]
down-27 PSC72620.1_hypothetical protein C2E20_4085 [Micractinium conductrix]
down-28 XP_005852002.1_hypothetical protein CHLNCDRAFT_132922 [Chlorella variabilis]
down-29 PSC76939.1_regulator of chromosome condensation RCC1 [Micractinium conductrix]
down-30 n/a
down-31 MBC5800019.1_tyrosine-type recombinase/integrase [Candidatus Eremiobacteraeota bacterium]
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6.1.1.

. A

ALl - e AFHR

A+ AR Conte, M., Lupette, J., Seddiki, K., Mei, C., Dolch, L. J., Gros, V., ... &

Mareéchal, E. (2018). Screening for biologically annotated drugs that trigger triacylglycerol

accumulation in the diatom Phaeodactylum. Plant physiology, 177(2), 532-552.
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Table I. Compounds selected after the secondary screen

Chemical Abstracts Service (CAS) numbers are indicated. Results of the three independent dose-response analyses are compiled, with high Nile Red (NR) dose-dependent detection and
toxicity. Previously characterized targets of the selected compounds are classified based on general biological function and/or molecular features.

Chemical Name

CAS No.

Tertiary Sereen Results (Triplicate) and
Toicity (*) in the Tested Concentration

Range

Known Side Activities on Cytochmme

P450{CYP) Involved in Sterol

Previously Characterized Tamgets Metabolism

References

Nucleic acid biosynthesis and cell division

Pentamidine
Oavtetracycline
Ifosfamide

Rifaximin
Nocodazole

Membrane receptors
Xylometazoline

Labetalol

Acebutolol

Meclozine

Serotonin
Alvering
Pirenperone
Hyoscyamine
Pipenzolate
Mecamy lamine

Bephenium
Dimaprit

Membrane transporters
Bendroflumethiazide

Rimantadine
Gaboxadol

Antimycin A

Sterol metabolism

140-64-7
£153-64-6
3778-73-2
80621-81-4
31430189
1218-35-5

32780-64-6

34381-68-5

11042229

153-98-0
5560-59-8
75444-65-4
101-31-5
125-51-9
826-39-1
3818-50-6
23156-33-9

73-48-3

13392-284

64603-91-4

1397-94-0

High NR in two of three tests
High NR in two of three tests
High NR in two of three tests

High NR in two of three tests
High MR in three of three tests
(=120M%)

High NR in three of three fests
(=>120%; *)
High NR in two of three tests

High NR in two of three tests

High NR in two of three tests

High NR in two of three tests
High NR in three of three tests
(=120%; *)
High NR in two of three tests
High NR in two of three tests
High NR in two of three tests
High NR in two of three tests
High NR in two of three tests
High NR in two of three tests

High NR in two of three tests

High NR in three of three tests
[(=120%; *)

High NR in three of three tests
[=120%:)

MNucleic acid-binding activity

Mucleic acid-binding activity

Alkylation of DNA CYP2B6 (steroid hydroxylase)
modulator

RNA polymerase-blocking agent

Microtubule-depolymerizing agent

Adrenergic receptor agonist

Adrenergic receptor agonist CYP2D6 (steroid hydroxylase)
inhibitor

CYP2D6 (steroid hydroxylase)
inhibitor

Adrenergic receptor agonist

Dopamine (precursor of
adrenaline) antagonist

Seratonin receptor ligand

Seratonin receptor antagonist

Seratonin receptor antagonist

Acetylcholine receptor antagonist

Acetylcholine receptor antagonist

Acetylchaline receptor antagonist

Acetylcholine receptor antagonist

Histamine [2-(' H-imidazol-4-yl)
ethanamine] H2 receptor
antagonist

Solute carrier family 12 member
3 inhibitor/carbonic anhvdrase
inhibitor

Proton pump inhibitor

Proton-coupled amino acid
transporter

Mitochondria or chloroplast
electron transport chains

Overington et al. (2006)
Overington et al. (2006)
Furlanut and Franceschi

(2003); Chen et al. (2005)
Overington et al. (2006)
Baas et al. (2006)

Haenisch et al. (2010)

Riva etal. {1991}); Preissner
etal. (2010)

van den Meiracker et al.
(1986); Preissner et al.
20100

Haraguchi et al. (1997)

Pytliak et al. (2011)
Coelho et al. (2001)

Pawlowski et al. (1985)
Huang et al. (1998)
Attwood (1976)
Overington et al. (2006)
Qian et al. (2006)
Shteinikov et al. (2017)

Chen et al. (2002); Tricarico
et al. (2006)

Imming et al. (2006)

Larsen et al. (2010}

Shikanai (2074);
Georgakopoulos et al.

(2017}

(Table continues on following page.)
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