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(Cutignano et al., 2015)

A o] University of Chile®] A7 5728 ¥FZ5E nitroasterric acid 7
do] tAA 4FS 8 3= (Figueroa et al., 2015)
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(10)

(11)

(12)

(13)

%2 Ocean University of China®] A7%3 South China Sea Institute of
Oceanology ] 7% A7 d5#e] ¢FZ5FH chrodrimanins WA 253}
a-pyrone merosesquiterpenoidsZl @ A 6F 2 8 3 (Wang et al., 2015;
Zhou et al., 2015)

vlte] 4§ 20009t 2HE 4ok 89 A18A Aw-HsL GA A 2vs s ze
F840] de] A4 H o] o] Hopo i A&Hl EAr} Ao gon], Aol
B oAl WA ofUzt AF-JobEe] Ay AT Awe] o¥x /&g A
8317] 918 o] FDA F A/ 1B} FTARAAL TR AT 9

YE FAFA Abst THAFFAEFAYAT LY FEE 2002 FHA AT
IS AlAdska 53 10009 9] dibe FYste] LYk re o] &3 A
TE Y 2

FH electronic circular dichroism(ECD)E X33l chiroptical spectroscopy +&©F
B2 o] 9llal, 53] vibrational spectroscopy&oFell B2 A7 X3 H
2} vibrational circular dichroism(VCD)E ©|&3 AidAl 7= AR 7|& W
of FAIHQ 723 A, 284 FE Foll AFS W] G AdAA TS
. VCDHR S AT 2 @ Aol =/dHo] AHDAd e ez A AAHS
HBAETo] FagoH I HAE, 7718te 2 o #d A7 2 =50 A

st VCD 7€ =9 3 A77F A5 424

40 hom 2 22

NCIE TAHo2 F4ed, Inlolg2ed e FAste] stz sh= AA 2] A
T7F 24tk 71 dedTE 2Es] o] FojA Al 9lem National Sea Grant
NCI9| Add7+= Adgd= 3
84T 440 A&

College Program©
of stof HABGAHEE] ol

N
B
r2
oo
2
o
o
o
f
rr
,
2l W)

1966} NOAA (National Oceanic and Atmospheric Administration) 4Fa}el]
National Sea Grant College Program< A1Ztste] 2970 F T A9 50470 o)
stAT% o programs NSt AFEAE S

FFzeF A WelA A2 ARYAS BAG B FAL o, FFxckol
BaE Aol glol AR, PAZ, BF FolY ol THE A: YL WA @
FAES olgate] ARFINA oldo] FEH AP 1 YRS FFETLke| of
o FHE APSHL = FoUt AWHT oM, ¥ fuIsk AP, BFE A
BAge] ta A 2 olgol ATe] WIE FASL UL
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2-3. §3 5%

(1)

d=olA &813 Candida antarctica?t A4behs A HHES] &4~ lipase B Al AIA <L
B A3 "IrtE =R Q) 2 (Novozymes) Aol A Novozym 4358+ ©] 5O = AA
Aow =3 Fwstal dom, A8 A" FHA Aitel FEHL U+

4 ZHE}o] E(antifreeze glycopeptide)
o Az 2 2Ae RE/RB] 9

L7135 st dFEE AAA FE3es AlFES 55 2L &4 3=2E 9
Poll FE3] =E5Ho] ded, dutdo g Za e AAdte AFITE TE55
2R aE 2EqYEe] MR Ae @A EadH =240 g 3l 55 =¥
= ol &% u7k3 AFol M wA A 93 (Nordic Naturals AlF 5)
L 29)o] EF4ol ¢+ Marine Bioactives and Drug Discovery 41E(MabCent)©ll A
= BFAY s E4e T, & I =2 M SSE Ao, o]
©] 2044 7pAle] =Aol disll 535 Fvl Fell A+

Nutraceuticals,
dietary

German
supplements and NonNay Y

Cosmetics and other heatth N 3% lceland

" 6%
skin 5are | products \\ 3%
13% 9% Medicines and AN

Enzymes with

~ i AN / .
y / pharrr;;;uhcals \\ Finland

[— / o - -

§/ P 6%
Enzymes with life \ 1
science research |/ \ \ N 5 Japan

applications - AN . Animal health care HTTHTHHW
35% \ "\ products including )
\

. ) aquaculture USA
industrial Food technol 9% 0
applications oodtechnology 66% :
3% 9% Russia

wagold Nt AYRRE A4 AAREL Azt P AR OE ALz
RE AAEe Bese Wy 2 29U Azss Bue wuse Ao o&
e %Y

(6) Novozymes¥} L5 At A= HEE/FEE AA H7Heo=2 g S/ A4

)

§ BB BUST QJou, BAAN #Fe S8 E FRE BuEA ¢
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(8) A¥ Y2 A o]HxA|(dietary supplements)\t I F-#HEE 93] wi-¢- 7] A= &
ZolH, 7ttt Neptune Bioresources, =Z9©] Aker BioMarine¥} ¢

Enzymetec 52 A2 U thd 535 Histal =

(9) =3l &l W (sponge) Kirkpatricka varialosa®lA] &2 Variolin> 7¥ g &9 FA|
2 383 JtsAo] 9o, ~¥ 2 ParmaMar AlolA dAA %S 7

A B o2& AAZA A
2 AFA = Dr. DeVriesol] 2|3
708t = IS FFolA 74]—‘.‘/] AW WA S FF5 2 (antifreeze)?] FEH A
(glycopeptide)< £ % ojml o]F ofFelA F=sl

W T RERE

(10)

[DvF=L Novozymes Atoll A A AFst=

483 5

Trade Names Source organism Manufacturer
Alkaline proteases’ subtilisins
Alclase Bacitlus fcheniformis Mowvo Mordisk , Danmark
Savinase Alkalophilic Badilus sp. Move Mordisk, Denmark
Esparasa Alkalophilic Baclus sp. Novo Mordisk, Denmark
Ligquanassa MNowvo Mordisk, Denmark
Evariasa Movo Mordisk, Denmark
Crvozyme Movo Mordisk, Denmark
Polarzyme MNowvo Mordisk, Denmark
Maxacal Alkalophilic Baclus sp. Gist-brocadas, Delft, The Matharlands
Maxatase Alkalophilic Badilus sp. Gist-brocadas, Delft, The Mathardands
Opticlean Alkalophilic Baclius sp. Solvay Enzymes GmbH, Hannowver, Gearmany
Optimase Alkatophilic Badglus sp. Solvay Gearmany
Protosol Alkalophilic Baclus sp. Advanced Biochamicals Lid_, Thane, India
Alkaling protease “‘Wuxi™ | Alkalophilic Bacifus sp. Wi Syndar Bioproducars Lid., China
Proleathar Alkalophilic Baclus sp. Amano Phamacsuticals Ltd., Magoya, Japan
Proteasa P Aspargiius sp. Amano, Japan
Durazym Protain enginecred variant of Savinass Novo Mordisk, Denmark
Bleach-resistant, protein enginesred variant of
Reic apen e AR, Soivay, Canmary
Purafact E:s::;g;;ﬂ;t Egﬁ SSF‘IG[ Eackizlanius Gamnancor Intematicnal Inc., Rochaster, USA
Amyl
BAN Bacillus amyloliguefaciens Recombinant enzyme | Novo Mordisk, Denmark
Tarmamyl E;nc:-r— Humecoks sp: Exprassad in Asporilis Movo Mordisk, Denmark
Stainzymsa Mowvo Mordisk, Denmark
Duramyl MNowvo Mordisk, Denmark
Macamyl Alkalophilic Bacillus sp. Gist-brocadas, Dalft, The Mathardands
Solvay amylase Tharmostable Bacilies lichaniformis Solvay, Germany
Lipases
: Recombinant & me Donor-Humicola ?
Lipolasao lanuginosa Expl;g;s:ed in Aspargillus oryzas MNowvo Mordisk, Denmark
Racombinant & ma Donor-Pseudomonas
ikt mendacing E:-(pl:gs&d in Bacillus sp. GEnedicor, Han
Lipofast A Advanced Biochomicals, India
Collul
Calluzymsa Humicola insolens Movo Mordisk, Denmark
Endolass Movo Mordisk, Denmark
Mannanaseo
Mannaway Movo Mordisk, Denmark

{Movozyme report, 2006: Kumar et al.,

1908).
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7l - YA ELA FERE T SBE UESI 75 - LAY
oA AT Aol FHE 2006 FE Y. “HANEAY mtiE EFW
(2011-2020)2 1043t 7124 &, A A T4, a7 Ad 2R agAHE
7R H AT AL 2 A4

N

i

b2 F 5 0 ‘A4 2020+ DA (2011-2020)2 AEAYE TEAET
28 F2E& fete AHAY FR, FRAE, YHAY R&D As), A7 2
4 B AAAY, AHY 248 2 nHAl" Ade 52w 3

24 AEAURE, B D o8 vhaE FA 112020 FYAEAY B

<, dYAA AR B 28 SHEE F 10}“%, Rt AEAY #E, °]8 DB
T, ALY HA/2F, & A=A 8N 75 T AEAY &8
&= Alas 43 &8s A

AXAAR - F2E AE HAAE A A (2011-2020)2> HAAE 2l ek 10
ZUE BA3a 20208 1,0002Y kA Ao =AsE AAMS AA
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FAE AT M 55 BAS JHAE AHSR 200090 o) 1YH S5 3
ol A& SAN=Y AAAR SA I1FdES 159 BAZ HAE VHAE A=
>4t o] B2 9 A (Blue Ocean) o2 74

A A Eel WY BRAVIAE
AAIE FHE] 7Tt e AR HETgd
Z&7HAE AAF

o= A gk T E F s GRd A AT Al diviste A
FAJA =7 HAA vtEE 9% V2 g FRET FUHAE A 7o sta

S}
=

>

[SWAT 4]

EXE —

o N 2082E S0 HAESH « AJPEOI TG0 QM B2
SN NEXA2 X EEINEZH
v EHRO 3N A U ER Lo

o JUATNEE S ag AT Rs  C

=
w ZUQ HEHEYTES
(SCAR. IARC. PAG. BipAG 5) » )} MHF M| 0]+ 91

KXl EE

» ME 0] ST ME

* SN ASS=NAE L OIE o ==g
o SXHY A1 T A NIt o 2X0 WS ZAS 012 =X
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A3EATMLSY U4 L 2

3. 7N 58 € Y&

RIES

O FA DHAE G1 (¢F 223, VB 8 SAuo} 5)
O W= o] ABA 79 (4 2E)

O tiAAl ARAR ot (FARAE Aee 97 HAA 79)
O s3 A9 /g 9 = n=

7FA T

O A xFpA=E tAHA &8

O MS 7% tjAA) etolBele] 3 DB o
O A7 %% %1 9 DB 75

O AT A B4 2 24 54 79

=

O A AfA=E Ak 483t | O nioleAlaA 483t 7IWkr]< 71 : P66, P-CY01, Ramalin

s AZHE Q)|

N\

BA Y

3% IFEE (OEE, O HZER, HMYE, XI2R 3)
« CHARH| (R SR, R7ISEE: Q& MY 3824, H
0|2FE|H )

- IRUE AL B O, U7 A e
-THARH 2B E I3t AW Y
- 483715 Y % 7IYoIH Bt

« AlStE2t=E QOpOFE / W E ALIEEL
g3 2AG

« MIE 7% 7 cht2)x|

« 7HE-FE A - 2017'H 018 ~ 20193 122 (34)

[ 7R 8]

_16_




32. A7 W& 9 He

3-2-1. A AFAYE A}

- 3A a8 |

\ 4

> HI 2AY HYYPS BN (KPR

b =3 HFEUN 53 OMON D882 M (KOPRD
> HZ

> A

HUFEY DREE BA (RiDD)
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| » 3859 25 g ¥ B2 (0B ¥Y) E—
-------------------- > 53 20 PTA FF2 AY W IF ESAW 73 |
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(4h) &3l (Antarctic Ocean)2] 4
o

@

Sole U, BEY,

vz
=
0 Fs 1ygA-E 24D &

g & AAo] zol7} Y= AAA AARA, )
=71& HEOWOH el Al FE o E wsls}

\l

=3l (Southern ocean)> oFAth <3 T (Subtropical Convergence, ca 45° S)
o]‘a" oz A AT ke 20% Had

dFele AFAI2He a3 dFEA AAFZH 7|FHE FA Y SAA=
71E/Msle]  WzkstA wkgetw, AAF o = (Meridional overturning

circulation)®] 5<%l * 3 (Bottom water)e] A4 =4 <]

dTde AR, dAEe] SAT
(nutrient), A& W& W FPH &
2 BN B o TN M 55T T3 HEM2A $79Y (Faranda

et al., 1997)

g Re A AT Ageld 1 2 SF 25 HA(130 Sverdrups)
3 A ATHYCE NYFE FFHE AUT HFE AT AEFO) Ty
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@ AGHYL ATRA PRE FHESS FE oAF Aoldw BFS B 7

(th) &7]oF= (Oymyakon) A& Fo| 54

O oFFEoldl= AA A F 3 A EEC] 39.77%E AA|SHH, 789 species,
220 genera, 70 families® T/d%™, ©] 5 Asteracea 78 (9.89%), Cyperaceae 64
(8.11%), Brassicaceae 61 (7.73%), Caryophyllaceae 54 (6.84%), Ranunculaceae 53
(6.72%), Fabaceae 43 (5.45%), Rosaceae 40 (5.07%), Salicaceae 29 (3.68%),
Saxifragaceae 27 (3.42%), Scrophulariaceae 25 (3.17%), Polygonaceae 22
(2.79%), Juncaceae 15 (1.90), Ericaceae 14 (1.77), Papaveraceae 11 (1.39),
Primulaceae 9 (1.14) 522 743

@ 53| Petasites radiatus 3 Oxytropis czekanowskii & =33 15 T2 v
3 AEE 9. o|7|F7}F 523 species, 173 genera, 51 families &
Jon, B2 o7lFse] A7 B HIHA o} S A&
Aol s

@ Ao} ofFE|o} Bl emfopE X Ho X AFo] et Ae=Ad (HE, WA,

Aol F 5)

Abietinella abietina Aulacomnnium Sphagnum balticum
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turgidum

g

Macantia
polymorpha

Lichenomphalina
umbelifera

Parmelia
cunninghammii

Flavoparmelia

soredians

Cetraria nigricans

Cladina rangiferina

Dactylina arctica
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Iecmadophila
ericetorum

Rhizocarpon
geographicum

Stereocaulon
fomentosum

Androsace
chamaejasme

k. -}E

- 3 F &

Arctous rubra

Boschniakia rossica

" »

Cardamine bellidifolia
= . g

Cassiope tetragona

Cerastium regelii

Chrysosplenium
tetrandrum
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Junci

us biglumis

oxytropis czekanowskii

Vacc

¥

Hulteniella integrifolia

inium vitis-idaea

Salix phlebophylla

S

Al glo} A4 7770 F9

spal Ao AEAYS TH

In Russian Main Authorization Organization list
e

A LOWX (P
\,\cX»k O/‘%l’

7,

%

(DT g,
Ceoond®

% &
Co pAW

SB RAS Organizations and Employees
Search: Empl:
Institute for Biological Problems of Cryolithozone Siberian Branch of RAS

Fg A57]3 : IBPC (The Institute for Biological Problems of Cryolithozone,

U=, 20109 A 949 MOUES

A
SB RAS) : IBPC d74E TEAYY A=ttt S A7ste 2l ofrtelr]

& v e

R

Organizations  YakSC SB RAS
677980, Yakutsk,

41, Lenina ave.
IBPC SB RAS
Phone.: +7(411-2) 33-56-90
Fax: +7(411-2) 33-58-12
E-mail: bio@ibpe.ysn.ru
WWW: hitp://ibpe.ysn.ru/

oyees

Adstar A

k2

/ Administration and Staff

Chief manager of Data Base: Elena Rychkova

e-mail: helen@ict nsc.ru
© 1996-2016, Siberian Branch of Russian Academy of Sciences
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(B) vZ FUYF=2Y AAREAY . RIBB (Research Institute for Bioscience and
Biotechnology)

[ 4753
-UES AR 9 S3A AfAdE BAF B 5% 84 A AES AR
TR AEEs FH3E] f8] HAlotet vlE AFRI doks Fall Alef A &)
AE AA 5= &8 5 3+ bioactive compound (antioxidant, anti-diabetic,

Anti-alzheimer’s, tyrosinase inhibitor, antifungal, anticancer natural compounds)=

Sratal e sfle AEAY A F8& =2 screenings TH T

0 A7AY 54
h dHFEY AA A A
O AYAZ NS T
% 7,629 sq. km o]
500mm(B&), 30C(9 ) ~ -15C(AL)7HA A9, 741@— ekl E}’E‘ d
&tz ajo]E Holuj(1H 4, 5) ?fﬂ e 1,226
TS T 2652 olv] FEAEE o] § Y

@ vl sigetols g 1xef 7]E Yt 7,000 F2] ke 2 Eo] EA
stH olF 700F &, MY, #HdE, @, 18, E=stoln T gads
ol #F8& gAES Ad oofFor ALFHI Jov THF HE@00F
o)/ hHE Ea 4HA Ue

® AGFEnNEe] oW AE B3| AFHOE AL B JuE npyos
o] o] AHEEl & HF & HE FEEIAAN FEEE WY AFE AL
S.N. Plants Total No. of Species
1. | Algae 807 species (Ref. 1)
2. Fungi 2,025 species (Ref. 1)
3. | Lichens 771 species (Ref.1)
4. | Bryophytes (Liverworts 395, Mosses 559)| 1150 species (Ref. 1)
S. | Pteridophytes 534 species (Ref. 1)
6. | Non-flowering plants 4.462 species (Ref. B |momerpbio el WA e | el Fow o el powmn e
2.3.8,10,11,16) {km} {m) landform development
7. | Gymnosperms 31 (Ref. 16) — — N
8. | Angiosperms 6,633 species (Ref. 1) s L f::"':_::‘ gige] Wi .m_,:_,..,,:::
9. | Rhododendrons 31 species (Ref. 17) el B | e v i
10. | Endemic plants : edge of the Lesser
a) Flowering 282 species (Ref.19,20.21) Himalayan Zone
b) Non-flowering 248 species (Ref. 2)
11. | Medicinal plants 701 species (Ref. 7) Inner and  Tns | 550 25004500 [ Gresses. scnsts  and | Tectont upltment.  wind
12. | Medicinal plants prioritized for research | 30 species (Ref. 16) Hmalsys marbles of the Hgher [ snd giscial emsion, and
and development Hmalayan  Zone  and | siope degradaton by fock
13. | Medicinal plants prioritized for 12 species (Ref. 16) s Rt
agro-technology development
14. | Nepal flora in CITES Appendices Listed in table 5 (Ref. 5,6)
15. | Protected plants 16 species (Ref. 13.14)
16. | Threatened medicinal plants 60 species (Ref. 4)
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G= N E AT E 3] Marino Vacci BHAMZF o] 11+= o]Ejg] A|u|n}
thet AFEH F= Ross3ll 8 ofF AU F5 2019 2414, 4&A 2
B 54 A% 47 AE T Fol H5H  datad} AH{ES

CCAMLR(Commission for the Conservation of Antarctic Marine Living
yol mid Bux3 Qom jtalian PNRA ZZ 13 (A5 Pieces in
place for a research and monitoring program targeting the two key fish
species of the establsihing Ross Sea MPA)°ll K-POD® ¥ 2017-2019d 35
T2 AZ3IA = (Ghigliotti et al., 2015)
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Marine Genomics xx (2016) xx0-0xx.

Contents lists available at ScienceDirect

Marine Genomics

journal homepage: www.elsevier.com/locate/margen

Genomics/technical resources

De novo assembly and annotation of the Antarctic copepod
(Tigriopus kingsejongensis) transcriptome

Hui-Su Kim *!, Bo-Young Lee *!, Jeonghoon Han ?, Young Hwan Lee ?, Gi-Sik Min ®,
Sanghee Kim “*, Jae-Seong Lee **

2 Department of Biological Science, College of Science, Sungkyunkwan University, Suwon 16419, South Korea

® Department of Biological Sciences, College of Natural Sciences, Inha University, Incheon 22212, South Korea
© Division of Life Sciences, Korea Polar Research Institute, Incheon 21990, South Korea

(th FRAA =
@O #&d FHA databaseE ©]-&3t B2 9] biomarker $E FAATE L=
3 #E FAAE 874F/ T. kingsejongensis®] genome DB WollA &A1 1
sequenceE retrieved F o] FAATS FHI

G-6-P Dehydrogenase

Y
P4 NADP NADPH

50
Free Radical \_ /
Intermediate
G5H Reductase

/' Quinone
MNADPH P450

GSH Pelomdare
Catalase

| 0

Covalent Binding

“DNA
«Protein
Oxidative Damage
-DNA
*Protein
- Lipids

[Phase I ¥ Phase II detoxification 7]2}oll &3t= i@ o] 28 7]2}Fe] 4]

@ Antioxidant defense 712t#% ##Est FA QZF T. kingsejongensis©l Al
glutathione S-transferase family (GSTA-E1, GST-Mu3, GST-Zeta, mGST1,
mGST3) Catalase, MnSOD, CuZnSOD, glutathione reductase, glutathione
peroxidaseE X
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v HSP90
w @ and other proteins
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~ @® ) ranscriptional
AHR T activation of
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' UGT, NQO, ...
¥ I 1
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N, DRE N
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ARNT transcription factors

and REs
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FojA 3L lom, 52 877 T. kingsejongensiso| A Phase 17122 ##HE CYP
FRAAEE =, HE S

e

[T. kingsejongensis genome° A WA E CYP A <DNA
FHAE ©]83 phylogenetic tree]
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irradiation®l] °]3+ A|Z W damageE HIAAT= A= dHA QUe=H, ©
of B3 A7 1990 FRbRE FAZAA AYHIL o, in vivo T
in vitro Aol Al heat shock protein®] AZ7} ¥& damages TAaAIZITH
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kingsejongensisell A & 570¢] Hsp -+xA (Hspl0, Hsp20, Hsp40, Hsp70
Hsp90)E X+

_

=oreore

(*h G protein-coupled receptor (G-PCR) search using genome database
O G 9¥Wd A4 F8A (G protein-coupled receptor, G-PCR)&= Al E 4ol EX)

ste @d F 7MY £ superfamily FEATOE AXE HZORHE o
/\Ji—% Al Z tor HEAAFE JEF G-PCRS F=A Hpoll A sh+=
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@ G-PCR FxAe] SHE 93l QFC method, tmhmm, GPCRHMM, GPCRDB,
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in-house pipelines T3

‘Amino Acid Sequence|

\ GPCR Discrimination
Non-GPCR |

‘ ClassA| |[Class B| Class C| (LX)

N Hierarchical
’ Family Family Family

i GPCR Classification
Subfamily Subfamily Subfamily
Sub-subfamily | Sub-subfamily  Sub-subfamily

B B (G G| o » [T

[ G-PCR search pipeline 7] % 2]

@ T. japonicus |, Tigriopus calufornicus®] G-PCRE %2 WHo=z a3yt
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ZAE T. californicus®h= TAZ o= w9 AR A3
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Class A Class B Class C Class F Total
TJ 241 37 8 4 290
TC 208 42 14 4 268

[T. japonicus®} T. californicus G-PCR %A} 2ke] Bla]

@ wetAs FA 87FF T. kingsejongensis RNA seq Database & 83t 14|
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Mol 2 ~Eg 2o tigh Al Hkgd o] &8 4 o A4g
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+ HPLC chromatogram
: isolated pure compounds

* Column chromatography * Prep. HPLC method
methods (C18/0DS gel columns)
-SigelC.C.
-C-18gelC.C.

- Sephadex LH gel C. C.
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(H

A5t =% DB FH

=4 aAsAdE fdl FEEY AAAH #YE #se] FE= DBt Sample
number, Research project, Origin, Site number, Import date, Method, Sample
ID, Sample type, Amount(mg), Extract solvent, Organization, Storage place,
Operator, Stock date, Storage name, MS data Code, Barcode, Relase
organization, Date discarded, notes & < 207} &&E o2 T3t F%5E& DB

2 gug

=

A c D 3 G H 1 J K L M N o P Q R s T u
1 2014 23 Beaufort sea 30| WE XZE B[AE

2 Abbreviations

3 N = bongo net *CTD = 3{4:2| Conductivity, Temperature, Depth &3 | *BC = Box core FH| *MC = Multi core Z¥| *DR = Dredge

o o | e [reeh T ong [ stene [mponase| wevoa | sampieo simpe Tamoun] 5o | onzston | stogepse | opetr [ sk | stogerame | M5 552 swose | tewe [ oee ] o
5 | 1 |KeNo2e7| k-POD | Beaufort| el cm sTeL cD-s Bacteral | 52 | EA Kopri | 2621=(42%) | 83 | 2015.04 | 148-CTOLAL KENO267
6 | 2 |KeNo2es| kpOD | Beaufort| ste1 <o sTeL cD-s Bacteral | 48 | EA Kopri | 2621=(42%) | #4® | 2015.04 | 1a5.CcrOLAS KENO268
7 | 3 |KeNo2ss| kpoD | Beaufort| ste1 co sTeLCDS Baceral | 43 | EA Kopri | 2621=(q2%) | #4% | 2015.04 | 1a5.CrOLAL KENO269
8 | & |KeNo2ro| kpoD | Beaufort| ste1 o steLCD-1 Baceial | 42 | EA Kopri | 2621=(q2%) | s4% | 2015.04 | 148.CTOIAS KEN0270
9 | s [kenozr1| kpoD | Beaufort| srer o steLCD2 Baceial | 42 | EA Kopri | 2621=(q2 %) | 3N% | 2015 04 | 145-CTOLAL KENO27L
10 6 |kenozz2| kpop | seautort| ste1 o sTeLCD2 Bl | 63 | EA Kopri | 262142 %) | 3N | 2015 04 | wpciOrAR KEN0272
11 7 |kenoars| kpop | eeautort| ste1 o sTeL D2 el | & | EA Kopri  |2621=2(R24) | ST | 2015 04 | 148-CTOL-B1 KEN0273
12| 8 |kenozze| kpop | eeautort| ste1 o sTeL D4 Baceral | 31 | EA kopri  |2621z(R24) | sB [ 2015 04 | 148-CTOL-86 KENo272
13| © |Kenozrs| koD | Beautort| ste1 50) Se1CD2 Bacteral | 53 | EA Kopri %6n3(ed) | M | 2015 04 | 148-CT0187 KENoZ7s
14 10 |KEN0276| K-POD | Beaufort| sT#1 co 5T#1 CTD-4 Bacterial | 38 EA Kopri 2621Z(H2y) | #WF | 201504 | 148-CTD1-88 KEN0276
15| 11 |Kenoz77| kpop | eeaufort| stet o sTeL D4 Baceral | 32 | EA Kopri | 26213(d2 %) | #3% | 2015 04 | ws-crOLEI0 KENO277
16| 12 |Kenoz7s| kpop | eaufort| ste1 o sTeLCD5 Baceral | 35 | EA Kopri | 26213(dea) | #%F | 2015 04 | we-croe2 KENO278
17| 13 |Kenoz7o| kpop | eeautort| ste1 o sTeLCTD Baceral | 3 | EA Kopri|26213(i2 %) | #3B | 201504 | w-croL-C4 KENO279
13 | 14 |Kenozso| kpop | eaufort| ste1 o sTeL CTD- Baceral | 3 | e kopi | 262132 | s7 [ 201504 | wsc01-07 KENO280
19| 15 | Kenozsi| kpop | eeaufort| ste1 o sTeLCD8 Baceral | 31 | EA kopi | 262132 | #T [ 2015 04 | wes-c01C12 KENo28L
20 | 16 |Kenozs2| kpop | eaufort| ste1 o sTeLCD8 Baceral | 34 | EA opi | 2621324 | #T [ 2015 04 | w4s-c0101 KENO282
21| 17 |kenozss| kpop | eaufort| ste1 co sTeLCD8 Baceral | 34 | EA opi | 2621324 | #T [ 2015 04 | wa-c0102 KEN0283
22| 18 |Kenozss| kpop | eaufort| ste1 o sTeLCD-8 Baceral | 42 | EA opi | 2621324 | #T [ 2015 04 | ws-c0107 KENo284
23| 19 |Kenozss| kpop | eaufort| st=2 co sTe2CD-1 Bacterisl | 46 | EA kopi | 262132 | #T@ [ 2015 04 | 148-cTOLEL0 KEN0285
24| 20 |eNo2ss| k-p0D | Beaufort| st#2 o s122 D8 Bacteral | 32 | EA Kopri | 26213(q2 %) | 28 | 2015 04 | ws-ciOLGL KENo286
25| 21 |KeNozs7| koD | Beaufort| sTe2 ™ sTe28C.13 Baceral | 26 | EA Kopri | 2621542 %) | &4® | 2015 04 | 148.cr01.G8 KENO287
26| 22 |KeNozss| KpOD | Beaufort| sTe2 ™ St TSW Bacteral | 34 | EA Kopri | 26215(42%) | &4® | 2015 04 | 148.CTO2-AL KENOZ88
27| 23 | Kenozso| k0D | Beaufort| sT#10 ™ sTe10 CD-s Bacteral | 3 | EA Kopri | 26215(424) | &4 | 201504 | 148.crO2.A2 KENOZ89
28| 24 | KEN0290| KPOD | Beaufort| sT#10 <™ sTe10 D1 Bacteral | 43 | EA Kopri | 26215(42 %) | &A@ | 201504 | 148.CTO2.A4 KENO290
29| 25 |KENO291| KPOD | Beaufort| sTe10 <™ sTe10 D1 Baceral | 5 | EA Kopri | 26215(424) | &M% | 201504 | 148.CTO2A5 KENo291
30| 2 |KeN0292| KPOD | Beaufort| sT#10 ™ ste10 D1 Bacteral | 31 | EA Kopri | 26215(424) | &M@ | 201504 | 148.CT02-A6 KEN0292
31| 27 |KeN0293| KpOD | Beaufort| sT#10 <o STe10 CD-2 Bacteral | 3 | EA Kopri | 2621542 %) | &M@ | 201504 | 148.CT02.A7 KENO293

[5A WAE il & DB 44
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L MS Z|ub thARA 2ho]lBeE] 5l DB SE

ALF AEAY F OAAE 28302 FHta o] &317] fdlAs, diAt
g Ailste AEY B2 AY, §4, A=A Fxo @479 34 HEE
gste 223 LC-MS/MS gtolBd e 53 £9°] a3t MS 7|8E thA}
A gteolBelg] 9 DB R

(7h MS 7]t thAA] 2hel B 2§
O S0l Hest] AFAFE FAsks FALEA ] A7 AW
e - FRAAL R Hlo] 24k o] {89 aAjolH, uEe| BAH V=S
A% At mrol LAl NS ThsstAl &

@ R H, oA A A7)0l AFEAS T dE WS i A+, A
AL ZE 39 Y (transcriptional  profiling), T A A|(proteomics), HEHEEE
(metabolomics) ¢} & AMEL A7l AGHHA AF 2337t 54 A&
T3 TRAFE vAE G olsl, ALjMdo] AEAC A= &3, ST
=A Pz ASske Aste] w7 E et Fo| ATt 24dstE A

@ Aok AR 7154 AAE, SHFF/AF A7k Fol U AdA AL 8
T FAHL e FANY HES FEG BH Hgste] W Sold
WA HESAY) WRel, ARe BHS UehlE f§ tALEA

(metabolite)®] X119 (Kim et al.,, 2011; Yang et al., 2011)

ontvae | — [
1= ] IZ
=) — > Il =K |

Meta boil e tandz g
Qusntitestion | < A

- - L,.LL Lk
Standard compounds W LC-MS{MS analkysls.

Rapid Commun. Mavs Spacirom. 2003 19:3339-3 548

[MS glolBeja] 81|
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@ A HEAY Fd AAES E&F 07 FH3t o] &3dly] Y=, thAA
S Aaete QB Bx AY, 54, gAEAe] Tz @47 B AR
5 sk TZH LC-MS/MS ol e &3 290 Yo

® AN AF AE fo HAANA LCMS golBeie A=e A A4
A LUl HHH dIE AHL 73S ATE AL

® LC-MS/MS #olEde] ARG E8FozH FaHoZ 93 AF, FY &
A So o] & 7bsd F8 A H5T £ Ye Aoz sy

@ ARAFANE A& HFAEL] thabAol g LC-MS/MS eholBde T3
W gge =gude Yt AFEolR FFE ATARIS B A7s|u
T& 9 2o s FA AHY FAA G} T

e A, BAH 2hlA AEY 24 o] EASE ARA Fe R
2% AHE A (metabolome)®] T4 % F%E GC-MS (Gas Chromatography
Mass Spectrometry), LC-MS (Liquid Chromatography Mass Spectrometry)<}

#Z-& Mass spectrometrytt NMR (Nuclear Magnetic Resonance)® 143}
A AdE TAFoE AT

(W) 29 A" &8

O HSCCC-UV-MS : 71&9 As Fe7IHe EA5Q &8 A8 As &

(E& Za) 2 2o Ao 2282 A3 vg A5 HAE N A L

I P o Z AYEZ FE3. HSCCC-UV-MS 7|&

=1 =2 3]4&= one-step separation©] 7}53}+e]

5 22 23 Ryl 7SR E dAEe] a8A¢
& g Fr7 75

_La

One-step separation of natural products using HSCCC-UV-MS technique

!
TR
= :
DI :
"\\/\ "-—— Preparative HSCCC
R ok
inal structure L ]

Compound identification

© NMR

[HSCCC-UV-MS 7| < °] &3 AAE one-step 2| AA A
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@ Vibrational circular dichroism : VCDE ©]&3% AtidA 7z AAHL 7|&
el EAEY F2F AT, 93 AEH Soll AEs ] g A AA
TZ5 274, VCDEHL H 2 9 Hol 9= BEdA e 7=
A AAFCE #HdEwo] 450l I AAE, F71stst 2 ot #d A
T2 2 =Fo] AFEs VCD 7€ &Y % dAF7F Al G A3k

@ WA B2 AFolA = AR S-S A MAEERE O 24&
A AfEYEAS 1% Sae AAe, e 24 AU A4 7
=l HSCCCE AH&sl EAEHe 145 9 didF SRO7HA] o2 AT
AY-E A

1> o
[0

(th thAA A+ A7
@O tAAISE 7= metabolic profiling #2437} golB e FHOZHE s}
71 AF A, olg3 7iEs AEAd EYA AL 5d9 e Max
Planck Instituteo] = ATFAEC|IRCOH, 1 Fof o] BokE AlEst= 1F
=°|] 543 57

2 PR AS ARG ATA ALF 80 A8, Sz M
2FH §8% AE AR AAe BEH Ao o &3

@ tARAISE &kl M= a%ﬂﬁ}ﬂ JztE F=38t7] A 7 JFHL Q=

o, A=A = FIHAFEE LCMS ol9ox M B4 AHlE FIIE o) &
sto] ARAl & X}% p&stE o g B0z F8& AAXFELY thAA
pZs

[ A3}3E] LC-MS database]
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2 I & A R HE
- ASNHSIARMES HE=SE HAHRES 2 AS0l 0D &H
22, OlstsrH 24 (Arabidopsis thaliana)2l 2Xt CHAFAFZ0] CHSH LC-MS 2t01E2i2IE Al

=2 7= (20084 118)

=, JHolost - MS/MS AHES HPE Hatsts MassBankets DBE 28

- MIE2E2 F=2=2H NMR spectroscopy®t mass spectrometryE

0l=, UC Davis _ ) . o
0123t metabolite profiling =&

- HPLC/MSE 0I&3dtX flavonoids, isoflavonoids, phenylpropanoids %

0l=, Sumner Group Al ) ) o _ o
triterpene saponins HE 2&2 2t0IEHE =L 24

- HPLC-MS-MS-NMRS| 2& &t 24J|=1 robotics JI&£S HIE22 HTS

=g, Combinature ) . ) ) ) ) _
combinatorial biosynthesis@ tool box JH& 2| biocatalysisE€ 0l ZdtH

Biopham Al ) . . _

metabolite diversity #%
o ) - 2, 2A 9 AS2ES 0186t sAIUGEHOIH WHE HAIME 224
=2, Max Planck Institute GO 2 WEE Oj0|L A AIEA | GABE oo

0
i
0
oY
R | H
1o [

S e - ASATHOHIA MatEl= HAIM E4 2322 profiling &4
DefthEtn - AEATHS 4238 2 HALME S Ao+
018H04 XtCH &} 1 - M8 YSAZFY AN profiing & JIsd HAKA Hr=4
- Flavonoid HE 3t&E2 LC-MS/MS 2tolEeel 5
- NEXtates X £ 3% M & &2 d
- DMEAMZRH JIsd HAME Hlras
DefthEtn - 0ME | Jisd S WA HREA
S22 Koo - Online LC-MS-NMR &HIE 0|88t /& MSAT LC-MS/MS

St - Ol E Mixobacteria 2@ FE°2| 2% AR E & T, ALK 22 &
Y ZAY HY AR

2 d7HE
(7h MS 715 AR 4
D Hug IANE 1HAE S B 2 olnde AL g ESI
Q-TOF MS &4 33 Q-TOF MS #4=x7 : MS method Experiment 1.
(Q-TOF) / MS method Expreiment 2. (Product ion)

i
o
[z
&
I
A

e=- =
Method..| Parameter.. Method. Parameter.
Scan type. TOF-MS. Scan type. Product ion.
Accumulation time., 025 sec. Accumulation time, 0.099988 sec,
TDA_experiment.. on.
TOF masses. 100 ~ 1000 IO spetimeit.

on.
Deirsiion Tomin. Mass range 100 ~ 1000

cycles. 857. Duration .. 10min,

Source gas (1) & (). ) 50 / (2% 50. Declustering potential. 80,
Sotan gos. 2 Collision Energy (CE), 30, C=

ource temp. , = L

Ton Spray Voltage Floating (SVI). 5500, (O‘[J‘s“’; E‘“E'EVDSP"E‘?TR‘D(ES’* ;;
Collision Energy (CE). 10. on Release Dealy (IRD). .
Declustering potential.J 80. Ion Release Width (IRW). 15,

[Method wizard ol Al]
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@ ESI Q-TOF MS #4] ¥ Library A2t work flow
- Acquiring : AAE £4 21& AE3te] AT wEY AREE B4 1Y
st Tl Sample®] ©]F3# injection $1%], Calibration <=4], Method A4,

tole A% 2 & &0 F BatchE NPT

[Acquiring 133} o Al]

- Data analysis : #4734 & 53 =32 HolHE 243y §83 ARE
dr B8 Ase AAske AYES FIIH. TIC (Total ion
chromatography) Bl©]E] o4 XIC (extract ion chromatography) AA5& F&
s AL ofm i peckel tE EFAYL AW excel data@A O 1
2k EAAEE Ao

| A [

[+H ¥ TIC & XIC data ] Al]

o] 5= 7} sample® TIC9} XIC data
XIC manager tools ©]-83}o] Table ¥4 o2 W3}t

Ll
ne
)
i,
=
ne
2
™,

dlolg]

i A

——

[TIC data=HE &2 %o]x XIC data list ¢ Al]
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@ Library A2t : #A5 9)n] = XICY TOF tlolE] e} MS/MS HI0JE]E #}A]

A &8k Libraryol Q8 ete 2L £33

li!l]lilll
[ — 1 S
=t ¢ ji
:“—!

i | iR L T T =
5 ( 5T

% \a e

ER P L D
R E

[Library o] 9929 47}4 Data ( TIC, XIC, TOF MS, MS/MS ) o A|]

©® 9482 4714 HolE] FoA MS/MS HlolHE d%o] 7l%3d 48 35, o
o] FH o]F& EAE folEF Hd ARy U A AFoz Ao

oA, purity score #OE AAALE HAF

i Spec[~ i3 CEe355 FTE TR =
Dutitiss (R it ke 5073 ] s e |
Hass Spmc Biaka
e I e |
e | B |
[3a=E D CES [i6  ChageSimei [ o]
Sl D EmimnEoma T Chimgm s1ma 2 [T =]
CAD Gne Towe [ 2] [ . [5056 e =l
Cormrni 2
Comman =
1 | | ok

[Library ol 4= o]l Data lAl]

® Library A5 2 &8 : Librarydl 4853 HHE o]F

i of

AR B4 A4

of Nmzte] AT 2EEO) TREM F43 Fusl P

ool e fomdN W g v—«

Ly Py e

Libraryoll d&E 23 dAl]

i AR

e e S R e e S

i, EgssgsssesceesuReone sRREss

4
Hy
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@ 488 AR F &d8o] 7153 HE= Formula finder 7152 o] &3ty Ex}
4g 783 ol B BY T2 9ol AR o] 15
He | Fomua e AOB pom | Mo MIMS | MEMS g
nwums #152115 100 | 04 | 1 NN
TR e CHBH2NA0Z  AIS2123 150 | 2B | 2 | HAMNA
e e H 3 [czizig #5202 80 | a7 | 3 | MasHA
== TR 1 |CAM2NEDs  A152mE T | B9 | 4 | NA/NA
§ [CzHuOEs 4152148 S0 | 77 | & | MAMA
,-.’.:‘ £ |C14H3MBO4SE N152156 10 A3 13 MAsHa
[Formula finder &-& <A (ARA_005 sample 3.945min)]
® ¢ Formula finderE ©|-&3% & HW 04 ppm 2xPHLIelA RDB (Ring &

Double bond)#k 10 7FA3l Formulat® C24, H30, O6%l E4d=E F7Ho] 7}%
st o] gEs Tl A 7Hed E8& ChemSpiderst g3kl Aol 7hs

© Chemspider (web site)oll&= & 2,900%F 7}A19] B2 Tz FR7} x3E o] ¢
ow ZAo) )3t JrFYI7} Hojo] G833

[Chemspider T-Z274 A3} o A]

(th Ms 7|xk

S =ls
gE 7|4lo

thALA] 2telBele] DB X (J¥€d golBdy A& TIC, XICA
° % DBTZF %13)

@O 444 2tolB 8] AR Excel DB &1
- AB Sciex ESI Q-TOF “gHlo] e¥#ol® Tz 13} A=z gto]
BHE JRE Excel DBE T35
- Y8 EHe AEE golB g 45 = Compound ID, Compound Name
7} Formula A E, Molecularweight 2] 7|22 HR7} SFAYS

g
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A B C D E F

1 Compoundid Compound:Name Class:Name d:CAS ig
2 |c9157c50-1830-4299-baeB-41f4eeld5108 ARA_001_38832min C18H30N407 41445876

3 |d3geee77-3813-42d1-bdb3-ecb24aescoe? ARA_001_4.1843min C16H22N602 33030018

4 |17818255-1136-4c80-8cc6-08co6afed3ds ARA_001_4.3409min C10H24N305 266.31749824807
5 |ba487024-7328-4023-b7b8-6018fb085b02 ARA_002 38301 C20H37NSO7 459.543076666677
6 |6677182c-4071-4320-91f0-db651fb518db ARA_00250561min C12H30N80 302423641983985
7 |78b30369-b3d0-4eee-8b06-7778b52289d5 ARA_002_5.08037min C18HAON704 418560331490369
8 |12aeafd1-ead8-4428-0179-0ccb02¢6792a ARA_002 6.3257min C16H38NEO 35853110

9 |ceb20d9e-002b-4cl1c-b812-19173677a4a2 ARA 002 6.6964 °

10 |3dec42c8-4949-4dd7-b6f6-36265714c968 ARA_003 30107 COH2ING 213.306349374564
11 |Bagf0aas-2402-4dc0-boa2-ba397b9756a1 ARA_003 33020 o

12 |62dbfadd-a171-4b33-9b34-5616252fe 108 ARA_003 34456 C11H26N503 276.359262029658
13 |e67920a8-642d-4233-3200-fffe351385e4 ARA_003 39295 C20H37N507 45954308

14 |6e79d61d-6207-4d1e-8adc-63de9a5c200c ARA_003 48401 C10H22N405 278.308409950100
15 |d3bd7dge-3e2c-46cc-9061-7029813b00fD ARA_003 56938 C18H38N203 33051134

16 |Dea26d3e-639a-4583-8130-f8044a950120 ARA 003 61388 )

17 |dc200344-9bba-486e-2026-140ac6e644e ARA_003 63207 C16H36NS 340.516018787065
18 |e46ef7co-eds-4fa6-as4d-aafob1fa4s7r ARA_003 67836 C17H38N308 412503690365771
19 |8360c1a8-5744-43c6-98db-3e72b3091.c2c ARA_004 29752 CBH2IND 243315601583502
20 |28a1e4c5-0cle3-4cda-97ee-8371fc1708ddl ARA_004 31865 )

21 |2b3a6d6d-e556-4f9b-boat-sfs3cagbfrc ARA_004 33256 0

22 |ae1¢3320-cfd2-47d5-aabd-df1410729649 ARA_004 38107 C20H37NSO7 45954308

23 |5d63feds-125a-4276-a015-476499570628 ARA_004 48145 0

24 |7250f231-dfe7-Abe2-9126-03500f526dd7 ARA_004 48972 )

25 |54e352b0-6601-4322-ad112-8a30b7 2fedcd ARA_004 62774 o

26 |03924389-7249-47dle-bbee-78489e37a1d0 ARA 004 6.6978 °

27 |3df7699e-41c3-4b6b-a022-5bfef 233590 ARA_005 36762 0

[Library DB 4& of|A[]

@ Library 7% Z21¥ &&

- LibraryViewTM Z 2133 &8st EAHI e ghojHelg] FRE
dEd dEE SolEdy AEs HAA, 7249, dUlolE, AEIF T
o 7ls= 7N Qo T Aol 2 Aol Sl

- LibraryViewTM X 29| 74 : Z23;S AZstH JHH golry
Y ARG HA7]50] UEtd. dEE BERE HoFs AL F 37
72 FEHE B S golEgd R yday dEHE Hro Fx2
<= HIEd FAom HoFs W, 724 AIFHE A4 Jhedh A
A 715 34L 9ol $1X38lH Library search 9F Y& HHo HuFoZ
T U=

AEE A AR < ARE gEFYstH A
Hol7t FJAARZ = CAS, Fomular, Molecular

isotopic mass, classes, synonyms &% HEE dEs}AY &

: Wete

Identifier,

EEEER
; REEER
IS J momail

I g
ARt 355

[«
@ LibraryView™ ZZ 7732

$9 golned Hu 3]
8475

e
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. 759 olnely RS Bl AE ESI QTOF AW EHHE £
NADE olv] AW oluely Hu EHste] FAH Ao Fue}
FAE B ARE 9 5 Y. ANEAL WA AAES 3 B
gol 7h5

- HME HAZ : Filtering : EAFe] B9, 249 AE AR E FH
AA L7 13- o2 FHAA Hol AR frel gk

- BAFY & @9 01914 0001744 24d THsdh 01E HASHE F
AA=7E wobA® 100% dAFE B 2] AYAY FAER TR
o]H . 0.0012 3= SALE7} Yolx x|t FHo] oA Adko] 9L

- Threshold flags : A= WS AANEH. 0~20% 7HA= FH24
20~50%= =T, 60~100% 7= ZA o Z2 FTAStY HA AE
TES 5 A T

B Application Settings

Application Settings General Liorary Search Regions Users

Defoul Purky Threshold flags:
Red flag (Very Low) 0-20%,

Vetiow fiag (Uveliabe) 20-60%

of Greenfieg (Excellent) 60-100%
St Purty Trreshok iags wengre sicer (- | (N

Spectra Subtracton Mass Tolerance Window (0) (37

ser Suffi Separator for Compound name{from *.wiff) for Confirmation Search l:l

@ LibraryView ™ Z=

1
2443 dolHE ABHE fAG BUL e AREI AR B4

‘Spectra Comparizon ve—: I (L

ALBLABALRALE

i

Eugates e

[EhelB= ] A A3} 3 oA

_54_



® AR B4

Ne T3l dote 29 fFAIES o= AlRolA T
=49 ~HEHI ZZvolE T3 Retention time
1.

A E o)) A3}l

I Searched Spectra 547 x

R Compound ID W File Hame Msss | Mschmz | Puiy | RT | Eq.. | CE |3
o ARA_134_6.1852 197.2 1972 0% 07 » .
O @ Compound not found 2412 [ 255 0
H ARA_O46_3.0423 7.0 810 W 2m 30
B « ARA_OS7_3.0651 7850 2850 B M 0
M @ ARA_023 34793 262 2262 A% 296 n
B ROS_034_3.0043 266.2 2662 e% 297 0
v ARA_004_2.9762 2442 042 %A% 28 0
8 « ROS_059_6.0078 142 2141 9% 30 »
O o ARA_040_5.7958 257.2 2572 0% 302 30
O « ROS_034_3.0043 6.2 2662 uE% 302 n
(1] ARA_D40_5.7958 7.2 1.2 6% 306 »
O « ROS_059_6.0078 2142 2184 w30 »
= i ROS_002_3.4544 1772 1774 382% 346 0
@ ARA_D04_3.1885 282 282 000% 398 ]
O ARA_D04_3.1865 8. 62 [T NV »
O « ARA_003_3.3029 1582 1502 964% 128 3
B v ROS_012_3.4045 2502 50.2 0.8% 337 0
1 -~ ARA_003_3.3029 158.2 156.2 A% 330 30
1 B ROS_024_3.2128 8.2 .2 8% 3 0
M v ROS_024_3.3466 502 2502 wWe% 31 0
[ — ARA 004 33286 2252 2252 0.8% 135 » @

[EhelB= ] A A3} 3 oA

NA U 2das Foll 548 EAFolY RTE 7= 2345 Y
HE & F A& o AAARAE TIC 4o RT & #A Al
2HEY, golHye] AR 2FAEYH Tga {FARE e 7=
2 A5 qE(lerary hits)7} =3+
A ookl ol AM A3t 3 oA 39 Aol A TIC HlolH ¢
3% 0] peak (ARA_003, m/z=446.3, RT = 3.84, CE=30)°l it A A=
BH ARA_003(FIAIA =] <) ¢ acquired spectrum ©] W2m™ spectra
comparisong ol A= ol B g0 dHHo|fl= HolEE HolF. Library
hitsgoll A= o9t FARE BEE 7HA= 2hol28 g HoJHE HoFH &
A7 B AR S ARV U=

Bt o Ho

A&rﬂ.é
ofr 2
o
oﬁ

Fl

ven: EIEIE] @RI

[EhelB= ] A A3} 3 oA
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ASE AA A 8 By

- snE 3X DHAE Fo AAE ddoR ojokmA, Agads ol ea)
5¢ wAEL FRELY Pz 3 olﬁ}@a =4 Fyst] AHLA o
s5Ae gug

dTHE
7hH 84 E4 314 F4(high-throughput analysis) X
@O SANA ARA mAAE sl TheFet midFzdoA s s FEEl

—_L
=
gk in vitro A A HA.

9%

@ E%O] Q’?l% ‘%‘%% LHO]] /\‘] g—k} = ZE_] ) /L]é:_—g'_ﬂ] @1’91'3]-7]
)

non-targeted metabolomic analysis(de-replication)

targeted metabolomic

analysis 4 A|

71E Hid 4542 dereplications FFOZH A E2FEF
A Ao UV spectrum, mass spectrum, &4 data F &3 5
st wE FAHAELAES 5T & U

A 4 4o EEE VheAo] B 24 FE2E5 A targeted
metabolomic analysis % activity-guided isolation®l &¥ &4E29] &
AAE 73 T+ A=

o
N
>
ol
o

Targeted metabolomic analysis %?‘é target metaboliteS A g3} A
ol fd g thAAl S &4
E4 dAAC dig E1Es F

Ao tfFA L] o] &8 F AS

g‘:’ _1: rl[‘

|3 CHAMMISHS M2

= BYEE YRS 2" Y
* $UZ B A%EE metabolome DB 13

3%t

= Targeted metabolomic analysis 7|%H2| HSCCC-UV-M
NARME E3 B4 27 one-step separation
= VCD, NMRZ 0|8% Y270 HAxEN

2%}

\I L L ECTE ,
i metabolome DB 72 54

« FHE =SE libranyol B2 $HS
Las 25ean =
- Bulsel BHET SHE Y BY 2880

metabolomic analysis

149%

—
Ly I: I:

RE SN DML
O M Dl il




(1) thARAl database SHX.
- 22 QYE ARE2RE ookdt gAAES gaste] A databaseS T3t
T3 A ZEgUe $Ax 2 guAde] way Ay oolE e %3+
of A Wl A dolubs Thrd Aelx Aol AE #43 JHE AT 5
&, IT71&e] wdog oA g4 9 84 54 33 gad 4ygst 2o
oA Z8" AoF o dEn, NMR, MSE o] &3t I fe #8& B4 &
4e FHE + e

~a |

N_ R
o
] cl
ok 2
. |

Lynamicins F-G W

N
X "
Ri=py

I
N
HN

cl
Spiroindimicin B R,=CH;, Ry=H
C Ry=H, Rgp=H

D Ry=CH3, Rp=COOCH;

wnipaw

Indimicins A-D
Ry=Hor Me; Rz =H or Me

OH

[Streptomyces sp. SCSIO 0303201 2|5}e] AY4t=]= 2l &
(http:/ /english.scsio.cas.cn/rh/rp/201408/t20140818_125920.html)]

(h o 248 A BRBY 7
- FARAT T WD HAALe|oHE AL oF 5409 T
AZE oF 10% W) A E %xlsm glom, A DAYTZRE §
oefan) L ATAAE Ao RuHA Yk
B A R
o Azg sty oz IABAF 8
olEo] Matsts HAZS] ATt F2%

@O TRL4 A&l &AkstA] &4 oA A EF7] Raw264.75 ©]-&3to] LPSE ti=x
O =2 nitrited] BAAHFS A3, NO9 iNOSS Aol JAFHE AL &
H £24e tdeE ol A #do] e dA=E &I JNK, p3s,
ERK®] RI4FS}E western analysis® 2 £4, AWIAEZ, FIHNE S o
G T AxoA TAH= AzFAEAL ol wbgsts WA FF
Aol o] ez} AY/XsHE e MERAE fste ICAM-1, VCAMAL,
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@ TLR2 A3iA| =4

E-selectin®] WHHE =4, VCAM-1 &d A &<2l, MAP kinase A& E
AE A &2, NF«B activity %1 &< &3t FsHEs dd S

Blood n‘\onocyks Monocyte
adhered to Arlerial
Lulthellum lumen

Monocyte

migrating
into intima ﬁ ’ 51221 hage
Monoeyte becoming p b
. f Jintimal macrophage @ E.
- = e

Macrophage "‘ Apoptotic

Adhesion _~ foam cell bodies
molecule
VCAM-1 Tissue

factor

| / {
Arterial (; 9 o > L § - ROS
int
s Mcp.1  Scavenger ?1 k‘\-’ Cytokines
rm:epor
O @ wmcsr droplets " MMPs

Modified

lipoprotein
particle

o,
Bl
>
ke
lo
gt
=
1)
2

B
+r

=45 48] AsiA o
3L

Al
2 *ﬂxﬂ”—‘l Sl HlE FEEL AFANF A E W AP]sta NNCES
2] @& F RNAE FZ, cDNAS @Aste] HAealAduAdze] &t s
Ho]l Frhets @54 AtelE7RIQl TLR2 A& 7199 TNF-q, IL-1B, IL-6,
INOS #3A4E Hde= FdFd= 2433, o] A4S Edz f8=4d o
ko] TP ES Bd E4S 2T

~~

Soluble TLR4

i)

)

 —)

o=y
o:>
C=>

e 3
o
-

=

[TLR recepterol] ©]% =74

@ SATI &4stA] &4 . Sirtuine NAD-dependent deacetylase©]™ A ZA}E 0]

U Z5w3tel o] dilo] He A ESS GotdIAZIc RN Tes X
Hile 98e 99 AEAE Jo] F23 7%e I pb3/TP539)
Lys-3829] EolA & s}o ﬂoﬂ 3t proapoptotic programe 315l M X =

3= =24, T4 23 24 59 Jlee #a s BY oiYE, =3xd
2 Al ZAPE I B o Eit e fFHAEY Vs 2EI}E FFHHAAR
A S gk w3x2d BFo $8% 54 fHAAE 288 4 gloem
2, FA YEAZREH 25 Sirtuinl FAAY FAHE FEISE EFS U
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proliferation &
differentiatios “'“X—< e —

pro rem
synthesis
and growth
inhibition of
apoptosis

apoptosis

[SATI -x=tol] 28712}

@ PTP1BAsiAl &4 : Insulin receptor % insulin receptor substrate-1 ¢ &<l
2hstE Fxlste ded AsHdGE 2. PTP-1B knock out mouse 972
I, 83 FFI= 57 A F i ARR v Jdeded U@ A4
o] Fopxlom 3 ZHANA Aded %iﬂ—o/] Atst= B A 2 Wi o

Q1 Zo2 Wi ol PIPIB/L A2¥ Fu ABA ALE 9T 2 A

& YTHE A% A2 PRHE AED PEAe ASE A8 ERazo

Gadst A, A e 2Eges dojus AWew, oHd A&d
o ] =

o] Az Ad&Ed FEA} AEde A, A4kste] AZE AA ol F

o], o] w &Y FE&A ke Aol AAHAY G4yt fFEEHA <

go] A "o} oy & 2zt T3 AU} PTplBOItﬁ a
Ned FEA9 ElislE £33t JIede] AaAGS

T AY. WA PTPIBASIAE o] &3 o]d 3, &, ¢y 5 =4 7H

) UT4|ransloc'alnn(+)
{+), Forknead TF (+)

|

Giucoss and lipid metabolism

GSK3
CREB

Reduced fatty-acid synthesis,
increased fatty-acid cxidation

Nature Reviews | Drug Discovery

[PTP-1Bl] 23+ 31€l, JA&d AL A%

(e

3}
® P HoluBMEZE (GBM, glioblastoma multiforme) : GBM2 FF417 A
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o} mA E(glial cell)st T ATATEANA 7|Heks b gFom o FAZE

d W th=ERbge] v dst W (white matter)ol]l 7 &3] T 23

=2 BH A7 F A el setalie Hdske 25 A8WHol AY
] Z] o

A~

T

=

I oy Hit AEEC] 146719l EFS v XHAHJ 4T FFE AR
Jzog

2l

Ul

-

S|

Holl Abgsh= 9F=<l temozolomide (TMZ)+ alkylating agent®] Y&
DNA &4 fgstd  HAxs AAF DNA  I&E  F
06-methylguanine-DNA-methyltransferase ~ (MGMT)4Y  ¢F&E9] Al
bioavailabilityE A3} transporter(el], P-glycoprotein)®] #&o] H& 7%
kg W AFHdES HY AEEE vl E=oF 67/l¥ progression-free
survival (PFS) 15-21% ¥ B AEE B5FZ 57} T3] EFF H2 &
of gk Aol vl wi ¢=7]ME(cancer stem cel)E 7|53t AR
=3 side population©] HiEo], o] MExe aHAHR] AAE T3 A
o] 7hsAdel AA HALoH FAAJ] AFREAS 7] AT FAR 1A T
7} a3k gAY

=T/4WEY (APL, acute promyelocytic leukemia) : APL- =T
I (acute myelogenous leukemia AML)®| 5|3 FENE, H(Hi)=TA
Z PACA PRI HHE Fe AlEZER IS ddsd]. #3539
(differentiation therapy): 93& o= w &3} FEjo] GAHEZE E3AA A
S35t B3 8Ho] AHEEM, APL A oAl all-trans retinoic acid (ATRA)E
Fojste] GMEE FH T (granulocyte) E ESIAF 2 2 B3 (complete
remission; CR)E ©|&. 7|& ATRAY +AH: ATRA @5A2 A 7] CRE&
& EOY CRF 5d W ALEC 40%°l °l2H, UFE= retinoic acid
syndrome ¢ 4% F28&= yehd. wEbs dA ATRASH &7 A&
T A= EEE?]EHSOE 318 @ "H(CT)# arsenic trioxide (ATO)7} AH&H 4L

Aoy AE=Ao] vwd wof /e AA7t U=

rok

A =H

(  (ATRAATO. |
cTs)

EctiE SEA RARA BHt 2 2
EELR |' Llcjﬂlﬂ |
\ /

APL 27|

[PTP-1Boll <]3t =&, &2 thAl 21& W3}



@

MEe WE WEoJUls ZZAH E(osteoblast)2} W E  Ist= I A|E
| 7 7FA AZZHY] AR 2d7)Ae Bl W FFo] =
Zol &3 o] wet osteoprotegrin (OPG), RANKL 59

Hude Busle BEdxe] B5E zdds 0 And s@o] EA45
]

), o] T Az o] o] 2P (bone remodeling)e] XWH. =3}, 52
= W3, = Toll o ol ZtiAE fA-s] dojubA] Rt I AT
(osteopenia), =T Z(osteoporosis) &°] dold + yom, axA0 2%
o AmA MIs AT ZIAAFIE S JAPHT Y AL =43
AzA e LS e 2EAES} RIAEY B3t 2dUAE olsfista, @

| obgel galo] o

ZEMNZE 23} oEMZ 23
@ Osteoblast progenitor Osteoclast progenitor @

Chemotaxis | i i
Proliferation |} \
Differentiation | } § pOSY
\4 > ; S
=1 (=1 =1=3=] (=3 =3 (=3
- a Microdamage or mechanical stress
2 “" S Apoptotic
%%\%6%@%(&\ osteoclasts %
Osteocyte ®@ © @

d Osteoblastic bone formation

Recruitment
Proliferation
Differentiation | &
Activation :

b Osteoclastic bone resorption

N W

¢ Reversal

J Cell Sci (2011) 124:991

[Z tA 8o

o =3foln X wjj(Alzheimer’s disease) 7
[e)

z3toln Auje UJAEHE 4zl AR AAE JAst= I A
A EAS T3 AFWEY FEEEZRE BEs Wi 548 78T
o], E3) &xslo|r] X u] A oA o] Zr}atH ABRA

A

S
S A
+ BACE19 & & Zdsl= FE58 = AU 829 &

e

&
H AT

- gzaboluy B4 Mol AAHE ABE AR BHOE B AT AP
3 A EAA Amel ALHA ek, BEAF ATSL o o)
S T WAV A= BAS] WAL olE Fal 42 /A A=A
b AYAT B QAN Ee B 2HS

- AR wEi Gzstelr] Wy AAL wEoR AuE NEASe] FE
§ AQRS ERE HolX Rl TEAOE 9T WgH thake] A
ZAEo] Yehg, ole@ A% Hrl5e] A% BAE 2dsae
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-2 AFE Sl ST e A ELY AAS F8 BACEL HES
AAst= AYEAPAELS A48 U Fd 2-dAe #E JAS 5T
719, I3 o]E nHig o g2 A Z2 Alzheimer disease X & E}AS AA S
A

=28 24 ~3ed 2@ WF(BACE1 promoter =48 7Hsd =

=5 2389 / BACEl 8484 & 2dste SAAE d A
/ Tau @A SH& JAlete FANE Fdl dAEH &),
A3 E29] 2872 743 mitochondria +EMAE2 53
HAg sERDAA F AAEAS 4 55 A5 AT

(R

healthy advanced
brain alzheimer's

- Nitric oxide(NO)+& niric oxide synthase(NOS)7} A3t FAlEEA 53]
cytokine 52| 7= o3 = FPHE INOSE B2 49 NOE 2dF
(& AR g D) AAEHA Hed o W AHE NOe 2 HYynks

x4 8 AE FA40 #ostes Zoz dHA.

Griess reaction

s it v NO Synthase(NOS)0j| ©J8}0] 444 | & nitric
oxide(NO)= B2 £ = 2 nitrate(NO;) Qb
nitrite(NO,) 2 &g
Nitric Oxide Nitrate Reductase v NO;/NO, o ZHX|E M| L nitric oxide
A’d o] marker2 A 0|2

<

Nitrate Reductase& 0| £310{ NOy;" & NO,
2 $2A|7] %, Griess A|2%0 2 NO, o] ¢
&53

P nitite

» Assay using
Griess Reagent

z..f\.,_,..o uo—bzuo7>u,»-§—©—u, o ud 8

v LOM} 8 Az Dyo ”":
© g © o g s Q‘jml
IM!% J N-1-naphthylethylenodiamine

[NOd| 23 dZme WAYS wA 5]
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- PGE2&= €% A7 WY =4 8345 71zl 22 4# 3 arachidonic acid
Atz Aelx Tgar ®Ed e skoll  PGE29]  Ah2
pro-inflammatory  cytokines¥  Al¥toll &3k AAHEC] o fFEH
cyclooxygenase(COX)-22] &4 sle} W d

re
r 2
i

- LPS/BV2 cell systemell Al FAAHdS &3 AP WA s &4 3}
= "Mool AE AEY BV2 MEF+ lipopoly saccharide(LPS) &
Interferon gamma(IFN)-y¢} 22 9% F'2 <Akl gk HA% Y 945
T 2dg ol&sty FeAA T oAAE £8ES Yo RE 4 F4
< A3t LPS Al Al wAolwAE BV2 cellol Al AAEE AF5AA
NO 3 PGE2¢] A4 A 2345 AT

° E

'_4 \'~ X .v * Murine microglial cell line
SRR . i en
(Supplemented with 10%

heat inactivated FBS,
~ ] penicillin G (100 I1U/ml),
} | streptomycin (100 pg/ml)

mi:};lhi and L-glutamine (2 mM) )

LPS, IFN-y
-induced
inflammation

ELISA reader : NO, PGE,,
TNF-a, IL-18

Western blotting : iNOS,

COX-2 expression '\“%\0;‘; & ec‘\S

Mechanism study : MAPKs,
INF-kB activation

[LPS/BV2 cell systemoll A &A1 A5 &3 74|

- LPS/BV2, LPS/RAW264.7 cell system+= ©]-&3}> NF-kB, MAPK 7] H A+
E Z3dste] LPS A2 Al vAlofu M BV2 cell, &AM EZ RAW264.7 cell
N AYHE GZ714 AAEAE T FIY

Stimulus MAPKKK MAPKK MAPK Biglegicalliesponsel

Inflammatory response

: £ MEKK 1/4, : :
Cyrokine : : MEK 1/2 ERK 1/2
. [ TAUa, AsKL | : Apoptosis
Growth factor :  Ras/Rap,Raf :  MKK47  ©  JNK1/2/3 Proliferation
MEKK 1-4, MKK 3/6 , : i
Stress MLK 3 5 MKK4 : pig Cell survival

[Mitogen-activated protein kinase (MAPK)9] A W Al ZHE]
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o &G thAA B
Sabol 2 LRUBENE ALBA NS Bh D HYE v 2EH
g YAse] HUGOR Bl 5T GAAE BT YT LA

- A2 SAEAVE T e =] sAYNe 1Es, AU, A
g8 JHANE M8 ZaE dAstd AAHAE 0] &7 (White
Biotechnology)2 Td3td = A77F AHHOZ I

- A"/ A (cold-active or psychrophilic enzyme)= ThYeH A2 234
A=A (AL, Ald, AHPE )l Ak, AHTstrlec] 452 &
d, ook, BHEEst T odd A Eokdd A8E ¢ e AAYs HF
IS A AREA fao tid A IS EokollAe Balol AX A
E@okE FHe Yo F43 St

- FEFY E53 AdSE (FAL, Ax, AL S)olA Ao e =S
ALREe] 53R AR & BRAAZIH AS B se] shar, o]se] &2
A B9 d4(catabolic  enzyme)v® E2  TEF A4 (structural
flexibility) & A2 o2 Qs ASHA RuHA ¥ HJ2& Asst w
TS ST 7 US Aolgt A= FEE AP0l U=

- ¥2 3Ne| RN AN By
- 0C2AINE 3 8|
- N2 2a° XH §4° T2

AN

N

N

o)
- 25 ¥ N TN ¥a - IXH {ANL §Y N2 DAY 8O
- N2 ZAS MSIFYIN MO NE . K2RAS Cof LE AMymE Smw
- 22 WL BV AWY FUH U5 - 2L WFE 8OPHY B

[Hedd G40 thxz 4

A AAHOR ol gHE e Bae AYSE Lot 1e4 vYE
oA frelshel Ea A SAY WFTR Ao LEE
W, 71dolu Aakgol 4

gl Aol whg. 1eim

stele Ast A%E D YL

S mEbA @A AeRd B4 ST BEL FH7) ofd AedolA o FofH A



o] R olmE, F

Ao A T3 A2

24 'ae vl &8 7hsAol F

[HEAQ ALA T
=S Mo OIS
a—-Amylase Antarctic bacterium
Lipase B Candida antarctica TAB-5
Lipase B Antarctic bacterium
Subtilisin BPN Bacillus sp.
Aspartic proteinase Mucor pusillus
Subtilisin Bacillus sp.
Euphauserase Antarctic Kirill
Subtilisin Bacillus sphaericus

[x-]g ;c_s,_/\_,] /\1-%1 S|

28 ol

Enzymes Applications Enzymes Applications
Meta lloprotease Food, Detergents, Molecular biology B-Galactosidase Dairy industires
Serine peptidase Food, Detergents, Molecular biology RNA Polymerase Molecularbiology
Lipase Food, Detergents, Cosmetics DNA Polymerase Molecularbiology
Alkaline phosphatase Molecularbiology DNA ligase Molecularbiology
Alcohol dehydrogenase Asymmetric chemical synthesis Uracil-DNA glycosylase Molecularbiology
3-Isopropylmalate dehydrogenase Asymmetric chemical synthesis Restriction endonuclease Molecularbiology
Lactate dehydrogenase Biosensor,Lactose removal from milk Triose phosphate isomerase Biotransformation
Valine dehydrogenase Biotransformation Chitobiase Food, Health products
Chitinase A Food, Health products a-Amylase Detergents, pulp bleach
Cellulase Animalfeed, textiles, detergents Glucoamylase Starch hydrolysis
Polygalacturonase (Pectinase) Cheeseripening, fruit juice and wine industry B-Lactamase Antibiotic degradation
Pectate lyase Cheeseripening, fruit juice and wine industry Phosphoglycerate kinase Biotransformation
Mitrile hydratase Low-temperature acrylamide synthesis Catalse Dairy, food, textile

Pullulanse
Xylanase
Chlamysin (Lysozyme-like)

Malate synthase

Pullulan hydrolysis
Dough fermentation, wine and juice industry
Antibacterialagent, food preservation

Biotransformation

Alanine racemase
Aspartate carbamoyltransferase

Isocitrate lyase

Food storage
Biotransformation

Biotransformation

G BTl FU3
o=z E7AxE 2 &

Eachihs

[ | e

t of Microbial Extracellular
Polysaccharides

12 r&fl
Y é

7
X

in biofilm_system are fraquoently responsiblo

Humic substances

Biofilm deveiop adhcront to a substratum
at solid-water inter faces

FAE fo) o] oF

66

D4P1 staining.
B Maive biomm. properties

Fxopolysaccharide

Protein : Enzyme - -
Polysacchiarie - -
Nucleotide : Gene - -
S Humic substances

O Wide range of
industrial

O Large variety of types and
s

application O Assured production and
quality
l O Control of synthetic
process via bioreactor

parameters
O Use well characterized
cheap and plentiful raw

O Unique physico-
rograp! chemical

O Wide diversities in —s material

structure O High production by

O Rheological
properties technique

gir o] &g

continuous culture
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@ CrossMark
Tpstadstalx] : H26H H38, 2015 ity
The Korean Journal of Blood Transfusion PISSN 12269336 eISSN 2383.6881
e Letters to the Editor

B HEY YSEBALY; XIZ0| AEE K|}

z28' - HHE - ARG Z24 = o Ay
HRBURT AU HHHSEH HE AN/, TaitheT SjBiche HE ANy

A System for Cryopreservation of Rare Red Blood Cell Units; Right Time
to Start

[ YEA2E 752 oA dA]

ATAT

=3l uhe|e]lotl Pseudoalteromonas sp. SM203102} &= vHe| ] o}l
Pseudoalteromonas arctica KOPRI 2165304 #H]%+= EPS= H|Z AW
e gjolel e 2 &3l F7](freeze-thaw cycle)oll th3t A& <
FAANTI= Aol FRlFo], ol AS EPSE AR SA(CPAs)E At
|75l AAEHTL A&

2 wug gaad, AZY §99 BT 4w Aw
ke, ol Gste Fled M ARSH BAL HAY
A7y g werd Agelst Arlelqe]l FHER TolumA Fof A
=7, A7) 9 AYTFRBO)S] FARES Bado]l 2T e

_68_



Homogeneous |oe nucleaion Heterogeneous loe nudeation
1Co.-39 ) -57T)H
Iee nucleoBon probein
[IMF] Stimulation
Anti-ice-nuchealing
polysaccharide (ANP) inhibition

Antifreere prokein AFPY ice crystal Antireere protein (AFF
growth inhibiion Reorystolization inhibition

[AFP % ANPO| @52 28 717

AAA BeD YRS gaoR volexn YUFFE Hu
Sa, 5 715 A noleErE o do 9 ZAE
545 B

S
%

E.coliwith Selected crude
Exopolysaccharide

=

Adjusted E.coli suspensions (ODgp = 0.06)

- B

Selected crude Exopolysaccharide

Staining bacterial mixed polymer suspensions with bacterial viability kit

Fluorescence measurement and Data analysis by as follows :
1 Eemission 1 (485 nm, 530 nm)

Ratiogz = Eemission 2 (485 nm, 630 nm)
Freezing (- 80 'C} 30 min

Thawing (25 'C).20 min.
Staining bacterial mixed polymer suspensions with bacterial viability kit

Fluorescence measurementand Data analysis by as follows :

Freeze-thaw cycle fluorescence Ratio g
Initial fluorescence Ratio g5 X100

Cell survival ratio (%) =

(G52 vho] QF ] WAl
oI 5y A

. %ﬁlﬁil & Fgsto] vlolomelm o] AAuF AxH]
3 o] o] 53}

Eﬂﬂ4~rﬂa'?“ﬂ 43, gE=2A

Kol
=
=%

<]

Plackett-Burman experimental design _
is based on the first order model: Y=Bot 3Bix;

Characteristics Contents.

Psoudoalteromonas  arcica strin CYO!
King George sland, 62' 14 5,58' 44' W - sedimen!

1Snlu.1inn of effective medium components

pcrol

Box-Bshnken experimental design Y=Bg*Bix: Xt By K XatBig Cryoprofectant & enzyme stabilzer
i o 3K X BoaXpXy 51XaXat BasXaXs B asXaXs B 11X
is based on the second order modal: A Ko B X BoaXe Bsas T

Uronic add (Carbozok-sulfrc ocid) - 2186 %
Protein (Bradford): 0.03 %

10pﬁmizminn of major effective m edium components glcose, galacose & golacuronic acd n @ molr o (3.61:03)

MoAET modium (13 g/
p-CY01 production using optimal medium from statistical experimental designs

¥ : response ( red pigment production)
intercept
B : liner coefficient
% ;tlevel of independent variable

Comparison of estimated value with experimental value

(3572 vl e EM

22x10 Do,

7, (Degradation Temparature] ; 250C

€ (3744%),N (313%),0 (577%)

N-H, C-H, €=0, C-0 and C-0-C stotching were noficeable af 3,400, 2930, 1,65,
540,1250 and 1077cm
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AL APsiH, &4 tiAAZE EAskE 'E—Q% A3 o] FFoE
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X AT 2y

AREYN |
Do Enano
P87 mpep

22 YN

Y MO

ENERAY o g

I
TH NMR £4
BCNMR 24

1H-TH coupling E E24(CosY)
1H-13C coupling 2 AHHMQC}
TH-13C coupling & 2{HMBEC)
N oy

NOE 84
Coupling constant = 44

(DA 7z

ik

Targeted metabolomic analysis 7]¥Fe] HSCCC-UV-MS Al 2Hl& 53
=4 one-step separation ¥ FZ 73

- ZAdo] Fld FANAE FEEL targeted metabolomic analysis 7]

9] HSCCC-UV-MS Al2=Hl& &3 one-step separation®l &3+ &4 =4

o 1% B

. B42de g7 RAAES BeHow 957 98 targeted

metabolomic analysisE %]-&

- HSCCC-UV-MS A =®& &85 I = |
Aol 22 =2dS FHstd 249 2YE Al ddFe=H

one-step separation 7}

- EFH$E& HSCCCE AMEste &= AHASH, &= Z2AL B4 &
HSCCC-UV-MSZ o] &3] w24 &

© #8¥ &4 =42 circular dichroic spectroscopy(electronic ¥ vibrational),
NMR, MS & ©%3% spectroscopy H< o]&3ste] 732 4
- 2yd %“3 @4d Ed F AgrEs He =24E2 xoray
crystallography 2 #2725 £4

- YAT=] 24L& ROESY ¢ NOESY NMR dataE ©]-&3te] 323},
computer  molecular modeling program<  ©]83}%  energy
minimization A%l &2 =E@E Ao} dihedral angles A4tstL
Karplus correlation graph o Z&AIAH AA 1H NMRO| e
coupling constant ¢} Hlwdte] At YA FZ(relative stereochemistry)

s 2%

- At} YA FZ(absolute stereochemistry)s= Mosher method, electronic

circular dichroism, vibrational circular dichroism< A}&3t] 54
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O FAEAD FFH A2d FY D AT H metabolome DB 73
- ZHEA UFEgR A2H 89 Targeted metabolomic analysis 7] W]
HSCCC-UV-MS Alz=Hls §3 B2 A =d HZAstd #8 system
27/ A #4373 HSCCC #HAA 71 o2 A &4
E@o A&3 BeAA $8FoEzN FHAME HFELYS Y3 A~
gy

- AR B4 33 FEEs #™d AT E metabolome DB T
< X33 AR chemical fingerprint data &3 #E] system T

= / tAHAIEC]l Bl = W3E SA4ste] A83He] 54 == 9d

24/ g SAVIHE A &ste] FE=do] AW AR vtet

Natural products

BdE8E 2o

HSCCC-UV-MS
Targeted
metabolomic analysis
o g8 2y

1 Drug target 7 Metabolomics
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3-2-3. A AFAE UAA S F-83)
7} o] A AA 83 ZHbr)s A

3 2x) nGAE FU F& AA Aol R Akl g A

X
=< FHsA J|e7IAE HUbste] ZdeldS AAF

(2) d7HE
(7h @sAnto] 2 EdH (p-CY01)
D p-CY01 & AE71A slidtollA Rl d5Z nlo|eZemz Ao A
ZIRAES A% WEEAARZ 83 Jide] Jyd =24

O 483 AY F4 : EYRES AT dF5H FF(1 unit : 400 ml)e] A
5, lE, 78 5o WeEAL &85 A Avteds g9

[EARZ=S AT € Y&H]

ACP®215 - Making Strategic Blood Programs
A Practical Reality

Applications
Glycerolization: preparing red blood
cells for freezing

Deglycerolization: preparing thawed
red blood cells for transfusion

Cell Washing: washing red blood cells
to reduce plasma protein content to
minimize transfusion reactions for
specific patient types

[AA] A F<Q WEEA Ax8 7]7] : ACP-125]
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@ FAAYLL A" T2 @A AR ALY T p-CY01S B8 FFY HEF
ik ARS8 3A A"l 53 QA BEEAS SYtE 10 T A
22 SiY 5 Je YEFY x9S TEHEL voleZey 3%, oy
AA, & AA, BAFE 28 2 3o g 22N A5E FATE FAE
249,

Culture Broth Dissolution ; D.W. 2" purify of p-CY01
4 | ..,
Centrifuge Protease treatment or Not
} } 0.1M TFA 1h 121°C autoclaved
Supernatant CPC Precipitation }
i | Evaporation(4 times)
Dialysis and concentration Dissolution ; 10% NacCl |
i } Cation exchange resin (IR-120)
Ethanol Precipitation or Ethanol Precipitation or }
Filter (GPC) Filter (GPC) Freezing dry
! !
i
Crude p-CY01 Cem:lfuge pcYoL LM
Dissolution ; D.W.
l. FOR Long term storage

Dialysis and concentration -
)

Freeze Drying add. M-ADSO solution and pH control{7.0)
i }
2nd purify of p-CY01 Stored at -20°C

[p-CY01 Z7F% 434

Q® E7AEZ d5RA V& R SV|AEY YEERES T 729 e
DMSOE AH&3ste] FZAREsIL glou, DMSO+ #7| &2 Alxvhs 83|
N7l &) o] s F AxEEe] F9a 7eS Adlste] Alaxe] FAA<
371 o5, kA p-CY01S 2lqF S7AE Y5RAAZ &8 & s

Human placenta derived stem cells Human iPS stem cells
IPSC 90% FBS + 10% DMSO + 10sM
ROCK inhibitor

Post thaw Viability (% of total)

Cryostor CS5 CRYO-GOLD

[E71A2 483 AF 2 p-CY01°l 23 =71Mx2 &3}

@ p-CY019] &&2 712 9 @ Z1deld &8ss skl p-CYo1e] d&2d 2
47122 tHE S
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® p-CY0l ¥WIYF AR g1 .

= su g

- —>p21717-c0 145: 57
R:FBE Aprvz 130:

i 133:

Carlsberg 106: —---n----ATVERG
AkE 122: w T

712k 2 p-CY019] 544 oAl

R-P66 —>sa1717-c2
Apevi 21
BpiB 22

1ol 83t #st p-CY019 HIdA

LGERDSHAREPEOAVAINE 1232
EGREACFFEEGEWFCHNA 217

Bz
carlsberg 231:
AP 25

: asc + 434
oy TrAL jbted
cTL L TRGY M :.: : 473

au SSTATYLAE Sl v~~~ -~ 1379
lire | 401

[Cold-active alkaline protease P66 T & F-Xx]

D 483 A T4 ALq w
28 AUAEE enaRE
AN A %

of 483 A¥e
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Surfactants Penetraing and wetting fabric / loosening soils / emulsifying soils
and keeping them suspended in the wash solution

Builders Enhance the action of surfactants

Alkalis Raise the pH of the laundry wash water
Anti-redeposition agents Prevent soils that have been dislodged from fabric
Enzymes Stain removal / provide colure and fabric care
Active oxygen bleach Fabric whiteness

Antimicrobial agents Kill microorganisms

Fabric softners Softness/ reduce static electricity

Fragrances Give laundry a pleasnt smell

Optical brighteners Whiterand brighter

Hydrotropes Pouring characteristics of liquid detergent
Processing aids Physical characteristics of laundry detergents
Foam regulators Inhibit the formation of suds

Corrosion inhibitors Inhibit corrosion of metallic washing machine interior parts

@ dimer TEEAS T A4 W &
AP A m=A JAYA A FF2 FH FFstes 228
FAAE WA TS maTe Zd
H, A7)0 A} 2 8(gene shuffling) X Z=AHo] =% (error-prone PCR) &
o] 71&e] Fa% Peo A2 EAE YA §E7) ekiddsty FEIE F
NovoAte] savinase(subtilisin carlsberg) HET &4 o

3 B Ea9l | 53
3 QhgAol = Aa9). webd Pee o wulw wwel 7]l @
e Tl Za AAVIeS A8t AdE o]8Ade SUis &

Target gene(s) Random mutagenesis
or
Next round Gene recombination
Improved mutant enzymes | A pool of mutant genes

Screen/ng
Protein expression
se/ect/on A pool of mutant enzymes in E. cofi or yeast

[E4 "wFeFRIs) 3o BAE]

OMTKY3

Subtilisin Carisberg

[Subtilisin carlsberg =]
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T AL 2 Pe6S 483t 2 it
3k A4k ‘%‘Eﬁ% SIS 10 T 7EE
<, Refolding 3748 A3},

T =5
Sl Bl kel g =AY A5E FASE FA=2 HAT

Cell lysis

Inclusion
| body
Washing Unfolding 4 Dilution
s ——— = -
3 days at 4°C
Unfolding sol'n . /
Refolding sol'n I .:f"?'ded }+ Preservatives

[P662] AAtEA B T]

(th A sto]lm X &4 (Ramalin)

AE71A si_ke] A elF Ramalina terebrata el Al 34FSFAl Ramline
3 AYBES 7 =22 53] P, deUAE, FdeotEy, FA
5o g HElgAdY ARRE 53E Ve SR 8840 Hod
d<l. EhA Ramling &2stolw A gA|2 /fdetazt 9k

Ol

E'_
=
=
&F

Iﬁl_
e
o}
o
=4

Alzheimer’s disease (AD) is the major form of age-related dementia

\ ?
Suleus Sulcus
Gyrus \\( = o7 Gyrus

""é
Ven!rmle /

J r
Language_ Language

N S
k Y

Normal

Alzheimer's

Sporadic Aizheimer’s disease (SAD) - Aging, Oxidative stress (~98%) NH,

Familial Alzheimer’s disease (FAD) - Mutations in APP and PSs (~2%)

[Alzheimer’s disease (AD) % Ramalin]

do
ol

teq AAA A FA -+
T W3}, AN =4
ol é

1 AR A 9 =% Tau
il 23 A3 mitochondria movementES 7|4 5& 79T

@O Medial target 7+ : Ramlin®] 7|do|d &3}
B ZHede] ¥dF5 &% % 9T

1o mlm

=

rﬂ_

A o
T EXHEZY secretase E HIIYEZ 7H
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Antiamyloidogenic Amyloidogenic
Plaque formation

No plaque formation
SAPPB
not neurotrophic AR
oligomers Amyloid plaque

SAPPo
neurotrophic,
neuroprotective

Impairment
o9 AICD

ADAM10 overexpression Inhibition of B-, y-secretase

second messenger cascades activated

[Alzheimer’s disease (AD) % Ramalin]

@ °F2EYS (PK/PD) A% R : 710]d 4852 $15}e] Ramalin®] oFE%
238} (PK/PD) A2 3

@ p-CYOL Mg AR B : 710l FEAE Aske] p-CYOLS MY ASE

S g
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FRA B
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O FA IAFAE
ALA 871X
7

-Ms 718k gfolBejg] 9 DB &X

- MS gtolHelg] gE (2,000 7} ©]’d)
e 23t F+EE 2 DB 1

- 7] FHI SAYE 7 FE= % DB FHE

(5007 ©]4)

o Jt tHAMAl B 9 g

- ookg H AR FEUARA FR (57 o))
- 2 A BEEA 7 G671 o))

-7 EFEY G o)

O A A=

Y AHA] 783

o 83l 7Wtr|& N (7]040]7<-] 1A o]}\]->
- FEAA p-CY019] EVHE 87 7)E F1
}Auj A Ramalin®] %7d(Tox data) ¥ <F&d
( K/PD) A B A

H—H é«sﬂ?f P662] Tk A2El BA 79

ot

r:L g

22A = 2018

N

o =4 AFAE HAF

- gE 22E 14 (rdE, A, AR, v
AZF 5 1004 o4 i)

- QuleF IBPC AHAE gH (A
o|F, WAERF T 1004 o)/ =)

o F=20] A 1 (FAEF)

o JAA] A7 2 (Metabolic flow) I}t

- FA 2AFe FX 2l Ay Fozo AHY

O A IFAE
CTHARA] &-8-71A]
T8

eMS 7|4t glojE g % DB &H

- MS gholBeg] &K (2,000 7l °]4)

o5 FEE 4 DB &1

-7 FE3 SANE FHl FEE5 2 DB FH
(5007 ©]4)

o 2t tHAMAl B4 9 g

- ookg H AR FEUARA FR (57 o))

- AT A BAER 79 (570 o)
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F=20] AdA 9 (FAEE)
tAHA] A7 2 (Metabolic flow) 3+-2f
- FA 24RF #FAAE FHA B4 F GPCR

27 B7Hd A

MS 7|%F gleo]B 2] 9 DB &H

- MS glelB#e 1 (2,000 7 )

o

g o Alqt &% 3 DB Fx
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- 2t A 2HEAR A8 571 173
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- &5 AAPp-CY01 ¥IIY A5 FH
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AL -85} WY AE SR
- GAREL P66 dimer TEREAS 53
g4 A
2. AFH B8
g FHEE 535
T& SCI* SCI 71=eld
(1A 25 7] €} 1A ZF) 71 €} =9 =
1A= 10 ) 2 ] ] : 1
(2017) (4/6) (1/1)
2P s 13 2
Qo) | (/) ' /1) ' ' ° '
3APAE 15 2
(2019) (7/8) i 1/1) i 1 > 1
- 38 6
2 Al a7/21) - /) - 2 15 3

* ATAA B F5 A A A 2A A7) 71 A
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