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2o Erythropoietin®} neuropeptide?} multiple sclerosisOf| A|HX| €27t =X, J2|10 J=E§ C.
= reinhardtii £ 0|28t = HIEIO|=2| CHZFAYAt0]| 2H5H o172
IHH|H
= A study on the synergistic effect of Erythropoietin and Neuropeptide on multiple sclerosis
o= and the mass production of the peptides using recombinant C. reinhardtii.
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Erythropoietin2t £3 neuropeptideE Z0| X 2|5+01 Multiple sclerosis S neuronal disease0|| £17t Q=
X| golstct 0| A& FEtel C. reinhardtii UVM4 M ZFE A510] Erythropoietin?t £& neuropeptideS
Matst= 20| 2[Z ¢+ =H0|CH

Erythropoietin® neuroprotection 7|s& ot= &2 22{N QJCt [EtOE2F 1]. EESH neuropeptide=
neuronal disease@l multiple sclerosis (MS)0| E1t7t QIS Z0|2t= A7 BH0| TIAE|0] =4, Ol HIE S
2 erythropoietind} 02 neuropeptideZ} MS S neuronal disease®|| A A|HX| E1HE 7}X|=X| EHQISHC}

Erythropoietin2} neuropeptideE MH|E2Z MASH7| 8l Chlamydomonas reinhardtii UVM4 M|Z3=04|
EPO gene (erythropoietin gene for human)dl neuropeptide?| geneg 4/l5t0] erythropoietinit
neuropeptide 2440]| 7}s8 E21H0|E THELL

2. 949 €94
Multiple sclerosis (MS)= immune cellsti| 2|al| brain0f| damageZt M7 |= & 0|LCt. Efotﬂ neuropeptideZ}t
MS2| model disease?! experimental autoimmune encephalomyelitis (EAE)0|| =17} QICH= 0| EHolx|f
C} [t D23 2]. Erythropoietin neuroprotection 7|52 $3st= Z{02 AN QUCt [RFDE2H 1]. WtA
0| & of=2 S0l M2|5IRS i MSe| &tstol| AHX| £0p7t & o= /US A0|0, MSO|| Cist o £2 X[=H =

slokst A 912 Z{o|LC},

il M= XZH, CIXE X=zd 52 ME22 XZH7F HEED JUXZE Mdiixe=z XS peptide
therapeutics A|&2 7|4 S715t0 o0y, [Z1EH 3] 20201 9F 370 20| AIF2 2030E7HX| 2k 740
Z MK @E A2 MYEICH [FHIEH 4].

Wz OJMZEFRE 0|26t peptide X|=H| Yoo 2 XAHSICH= Z0|C} OF2] 20| =X| ZX|T O|M[=
So| HiYEtd 58 XASt= Chkst A7 SR ZME D Q] 2 7|Ch7t A2, Haematococcus pluvialisE
0|88t astaxanthin 0| &iXj CEXM = O|F X[ UCH [FDES 5]. O|2{et X =g} O|M=Fe| E4S O

835101 erythropoietin2t neuropeptideS XMZist 71Z40]| CHZFO 2 MAFSH 2 QICH

3. o:l__l.l.ol ZxIFaf ol upy
2M Erythropoietinzt neuropept|de7f synergy 17t QCH= A2 =HRlsljof SHCL EAE miceO| CHFSH
neuropeptldeg X2|st A&Eo| 0|0 e =Ro2 FHEE| Qoe5=Z, EAE micel|| erythropoietind}
neuropeptideE SA|0]| X{2|5}10] disease score ZEA0|| A|HX| 227} JU=X| &0l HE= P‘*OI Zl o5t
OJMZFQ! C. reinhardtiioll EPO gene} neuropeptide®| geneS 4215101 HiYSH & AXZ2 OJMZ=F7}
erythropoietin} £ neuropeptideS MASH=X| 201 & 88 A H= 1H0| 2 3iCt
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ErythropoietinO|L} neuropeptideE EH522 EAE mice0l| X2[5ti2 IHECH SAI0f X2|5t%S Ml disease
E &M o] X{a5tICtH F peptide= A|X| 2147} QU Z0ICE 0| ZR F AES =2 52 X2[510] Al
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ZHZgt C. reinhardtii®ll A erythropoietin@} neuropeptideZt MME|= Z42 SQISICIH 1 O|M|ZZ | HYYSt
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Ecological characteristics of diatom communities in reference
streams, Hangang river system, South Korea
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(1) determine driving environmental factors and diatom communities in reference streams,
(2) familiar with diatom collection, isolation and cultivation methods,
(3) assess the health of the aquatic ecosystem using the diatom index.

2. 972 ¥8A4

A reference stream should reflect totally or nearly undisturbed conditions for general physical
and chemical elements, biological quality elements and hydromorphology elements. Reference
stream selection for a country is important as it helps to establish the upper grade of the water
environment assessment system and can guide the restoration of streams.

3. @79 FIHF H T

1.Diatom medium A&}, sample 7]
2. @Y 2R #

3.8

4. 8% vjoF

SAEZYE FA}

6.DNA =&

7.PCR
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In the assessment of water systems, diatoms are an excellent indicator of environmental
changes as diatoms assemblages can be significantly affected by physicochemical
factors. Therefore, the biological index of diatoms is used to evaluate the health of
aquatic systems.

As an important river in Korea, the Hangang River studied basins in different seasons
to observe the variation factors of water quality and the influence of the variation
factors on the distribution of diatoms.
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B-carotene & H|EIRI AQ| N0l =AM MALE 0o CHE FE0 A=
A Ma9o| AF0|CHMangelsS, 1998). B-carotene 2 H
dOMz= 23t % FA2 LH2ZE ||, HEA|7| 2 (Desobry 5, 1998), &

HYE, YL oY S 7HX D s ALz Eik[D RUCHOmenn &, 1996).

B-carotene ¥4 ZEE Mot LIHX| Mot ZEE Y1 B-carotene &0 20{5t= LCYb

() = HI&: = A sto 2 Lo 2 AMAMSE A O
FREXE LA FHZCHH, B-carotene M A9 BFHO| && ChlamydomonasE ddg = U
=) XXS
= A= FEotL}
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GGPP CRTISO
Lycopene
Love o~ chvQ
y-carotene 8-carotene
LCYb‘ * LCYD
B-carotene a-carotene
cHYb S, BKT1 Pasoe ciY
B-Cryptoxanthin Echinenone Lutein
i CHYb * ‘ BKT1 * BKT2
‘—’ Zeaxanthin Canthaxanthin ketolutein
ZEP BKT1 * * CHYb
Adonixanthin Adonirubin
(Ketozeaxanthin) (Phoeicoxanthin)

BKT1 \ / CHYb

Astaxanthin




1) Clamydomonas& LCYe, CHYb2t BKT12 knock-outA|Z|1 LCYb RHAE & UTH mutant2 H
ETSAZ] F plating@HC}.
2) 102 ¥l colonyE ME5I0 pcrg TAHSIO] HETSHO| Z|U[=X| 2Qlotct FE T 3o

colony?tE MESIO 20ml TapOll S SHCE.
3) 7¢ % Clamydomonas mutant2| , B-carotene 2| &2 HPLCE Sdff 2QlstCt.
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B-carotene HLBIHEM RFESIH o2 ZZEQ| HIOMZ FL4H 23t X 240 7|fotct
Eob SAAEN MEY, AIHYE, WY oY 2ot HE0 HIAXNEN T 27t s AR
20gl0 QT B-carotene ‘ATt d0| 7hs®t ChlamydomonasZ HE HBHA|7|= Z0| G-I SHA
Tl JESKE ESH WTH H|ZSICHH, Moz {80 AL8E 7| & = US A ZCh =
oF MY HAHH 2N E SO QSN ER: RE% AEE YlUd 2 = UAS A ZCh
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1150-1155 (1996)
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Relation between Atherosclerosis disease and Function of IL-7 as a regulator of T cell's

differentiation

st Agatstat 438t 0|&F 7| (2015021530)
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SHZEet Hotap HAMZO| 2AE Ofsist=H =&0| 2 AO|Ct. £ A M=o H
of @ FRYUAE T Mzt SUHS el #A % 7|WE o F oy = ACE O
A7E Sl IL-70|2ts BHAMSHE =N SHFEt Geintel A X& 7|Ho o
8 oshst= F2 7|27 @ Ao|tt
5. ¥AEW
1. Saigusa, R, Winkels, H. & Ley, K. T cell subsets and functions in atherosclerosis. Nat Rev
Cardiol 17, 387-401 (2020). https://doi-org-
ssl.access.hanyang.ac.kr:8443/10.1038/s41569-020-0352-5
2. Tanaka T, Narazaki M, Kishimoto T. IL-6 in inflammation, immunity, and disease. Cold
Spring Harb Perspect Biol. 2014 Sep 4;6(10):a016295. doi: 10.1101/cshperspect.a016295.
PMID: 25190079; PMCID: PMC4176007.
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a2 EPOE HEME A S Ui, EPO-Receptor?| Xt Qi0|= EMSIE 7H5d
T ol YR ABSE AT
x|
o | A study to verify whether transformed EPO can be activated without
% | stimulation of EPO-Receptors
1. 5o 58 U LHE

O|2| A~ 2 2 0|0f €l (Erythropoietin, EPO)& Cytokinel| ¥FL 2, AP ZHM HEE= = 22
20|C}h AIROIN 2H|Z/S EPOE I8 DA ZO| HEHOM LaiE
o ZA%HS10] XME 7L (Red Blood Cell, RBC)2)

XA EPOS F 0510 RBCO| &2tE R T oHCt

= T&K|(EPO-Receptor, EpoR)
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S 2 =887t YT EPOZt XN dEs +ASHA| ReCtn & 4+ UL, o I epOS| YEH
g 2o Mo HEf2 FZE BSA|7|H EpoR B0l = M =Jt RBCEZ 4% X =3
2 W M=E 2 5+ A=K 7tsdE 4T 2R90| ALt AFE Sl ePOE HA
SHAl JEHE AZES M EpoR BlO|= EdS =T 4 AUACHH, AT EE OfL2t ALY Chfst
7|20 RBCO| 238 HIE + AUAS AO|Ct 0] Ao FHE= 0|F HFotL, 7|E2 K=
of Mz2 S Hor g A X=go T 7|ost= Ao|Ct

AFE 7IES EPO2| #x2 7|50 Hiet 7 =25 Aot Mz22 d2T des 25
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7= dtgtoz ZTIME Z40|Ct Transformed EPOE 7H AXE XA st 0131 7|20 FAU5H HES
2 Yo7ICt

Aol diy 7HdE2 EPOQ| YRS AoZE Iff, 7|E0 = 20| EHO0[AUH EpoRO| 8

T EPOZt 7|&0 R0 X 7|52 sdY = UCt= AO|C} O] 7kHQ| 2HE, memory

CD4+ T cellO] TCRQ| Xt= 8I0|&= cytokineOf 25 =
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EE YANE = JAZ2 7tsdof Chsl 2B A+7F UL
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