<
AN
e yu .
= AN T
ol _ ﬂ s @A
B% w8 298 i
¢ bl o
ol KH M L <l
=W I I RE <l
: q gy N o % K
i < ol M TF =~ al
(S < ) — oo
< ow k= Ly
RIT ol Klo i+~ ny e
Bi- gl R0 31 H|
MIFR S RKIHSPWRII<ST R&D Report
28z of Roax 3 8
v S = loou =N =3 — - - =t Plete 1=
(3 gwTodamronyy TRHAT g HomMrRR-
—— mxldmTFEEsia Al




<HE:E>

FHSEHET 28 A%

B uaNE ‘AR B S ARAIY (L7122 2005 10 12 - 208
10. 154Al 8] HFuaMzE AFHUcL

2018, 11. 24,

—_

FRAPAWY  BUNGR HAPGY  (EA) o] 9 {]@Jﬁﬂ
SichEig).

WEATIWY : 4AYD AU (FEA) o] $ A ().

YEUT7IRE : @ BK bio (MEA) A 9§

FEHATHYN A 4 49
HEdTAYga . 4 &2 ¢
HEATHYN : 9 & ¥

FAQTHEAYS 2] Sof BY 74 A1BZ vtet HuA F2o] B
ek,




HIXA QOFA

~
~
~ o Mu & o &
= DA - o R
T =K S S S R
0o S 35 s 8 8
o e + 288 <£g8
9 ¥ B 8=% 8§88
H 3 N m D NA ..
oF K wo B w N go
D X ] Eh
i | 2 il — ~
= = ™~ — o T B ..
a? =~ &% | N DR Tz @ 2 o
< Ho oy T i BlLy N x4 o
~ - N =T J0 Klo nH o m Ko Wﬁ A = ﬁ_l
c . XN = Jlo 1T =~ Bo Bo O
— (] ~N o~
XS g o} grom | 28"
W] — = B ..
S or o Dk Mo D o+
— = = Ty mw
RN ” TR
S e = o N (e
do - < m T N ok ol 1ol
< Fo & <k = < <A~
" B gr =5 B B ehG
B o o KD s
o T
< & Bo Bo il A0
© ~ = < ;A_.O ~0
R ey 3 = eyl X
0 oF - P s . Bo
” ar £ - o+ < il o
K
z 3
o} Bo
_m.o
s ot - 3 K o
oF _— 3 ob iy Tt
Il X = = mo T B
G2 i i . e ¥ o R
" T Bl M.u __,/T 4r % i
B 4 i oF

Ao Z1xE Wi

e AP

A

[e>

 Ue]o] Z1a iy

AN 2o
Hotsa % ARy




%)
" 20
o S
xﬁ < =
F_ Ulo
<
o —
%0 b
o Ko
o o g
,mm o B
%K L)
Bo | B ZF
= %o | M Mm
alt ‘W__
7 SR
& T iy
B D o
oD @
ve 2
q A
to | ©
ol ..Mq g
Aomd m._o oo o7
~ ) M i
2
n R
LE wo | <
io
- il
op I o
o 5T g
&Y
i
y
ufr " Ko
< o
B 1
i 5
peyl
i ﬂH
wﬁ ~ o] o
. b
B o
ulo i

<
B
3
A3
o I
e
i X B mr
e g B W i
= E T 0% =
S % ) wjr %0
Mo o El = T
° 3
c s = 22
P - .
- g
vt F Z A
B sl <] o [ o i
z 1TE @ z
W O w®E m E®
o o] = & . iy w2
= hel J_Uo ]I = o ML pe WH
5 pomiE @ 3 s
%0 i R w o =~ T o
N < - jof = [ o ol S
nn 5 o i c N <
=5 % -z~ Z T T3
- g . T Y = = mo X
g Fm PP o 5 Tx
7 :Imﬂ = JH N 0 ™o
w N Moo M T o _ z )
B m M o= =y = _ L_o
oz ™ B &
iy Jo = <] K w3
Br N o ™ E .
o B Hi o ﬁ A :
ﬁ L8 o <Py E
- 5,0 b 2 Ho o- ‘o Wﬂ o
= EE Vo = oK B AT d_ﬂ ‘_Q- 1_ﬁl N oF
T L3a® B 0
xR B g o iy ﬁo p
= & N ) > 2 i
Tmag LF % T )
N A I Hag 24
N oo W o <o < xmu,A(,_dmﬂ
Eaﬂ (] ~ n; g Xk y
ﬂmog:r%hoE%)%ﬂud ulom™
Ho]m. auﬁﬂmmav mﬂﬂoﬂuﬁn_
Tow R T o % n B g D
<o T o P e PR ks
" ATH)A%Qﬂaui ; ~E A
or A%ﬁugom:_.ﬂﬂ%@?d,%ﬁ
T Mo < o & X7 OB




< Qoro
OF 5>

=)
JH ﬂOy
He Nlo
K 3r
B E S
o No x° g b
=T w T R I oy
A ! B N e = ] o
N.l nA_I oE T Re < g i Gy IT =
TR n il 45w = 3 = 5%
0 oz ) ~
M%WA by &ﬂiﬂ:ﬁ T % %_mﬁuww
H_.L,__a/ AL <© J.ﬁo B < o o ° N_.]E‘ a w3
ToR zr ™ X - = 4 s b my ™ e — 3T
< B hy n_um = X° fo D NB blo o L B = o’ %O B
ﬁﬂoﬂ,wmg = T qlm_gﬂM7 N %o mw mudwﬂ% mo#
5B g T _07_\0 To! o o lHo < °
EwE = 7 M o T Co 3 3 o " R )
E]HL < < aﬂﬂ Jo 1 —_ n z ]ﬂ,;oo o = 2
up < N ™ N I w o z = N r ~ = ~ & s o N o
< o Ex Jo 3. W o 7 o 2 X! s G e By Jo = °. < .
Tl w RN z L z Afﬁowﬁ — 5 4 2
Jo T il =K r do @ o7 B iy = o R T X = ol F iz
B = ¥ i = _ = £ % < ]
m SN = U ® 3r :m_ () Mu 2 X 4 B H 1 a
Pﬂ%wwu mﬁ%ﬂvﬁu%&ao maﬁﬂ Z - %,x&fgu.ao_d :
xﬂr%é @ﬂew%ﬁmﬁ Al Eﬂoﬂw ~ " M_.ﬂ'ﬁgu}m;@a ) 2
&ﬁuoﬂ < 3" Nroﬂl_L‘m_. AwroE B° Jo T@,mﬂi]ouﬂouﬂﬂ i N
e - }gfayggﬂ>ﬂaﬂ g o % © ok g
Ha Jo XN = . B = e rdl Gl Jlo oy = o ] o
uﬂ%ﬁo 7§mmi17§@ufwﬂ7 = z @%ﬂo ) E
Mw_. B n_q#o Jlo = ) B ol iy % oo %° =) 7o Bl < 4 % o _1]@ ol m
LE%a ﬂﬁoﬂEvomaicewr@ . oF ﬂ%7;ﬁ8ﬂ alo 2
i) = T W < }uzn#n o P J%}dnwgﬁ o
. B Voﬂgo (- ogﬂlgaA ﬁﬁ%nlul ofnl qer < 5 zm
. xgﬂ_lquagﬁm xﬁzﬂga A %u_faﬂﬂ;_e} = e
. = ua_xm%ﬂ o 8 d B Léﬁ] ]1%_,0 i = | 8
nxngvﬂrébx nmaﬂu(zﬁm - w OMﬂnAﬁgo N @ 5
o . i mhy Lo %o 1ﬂ.ﬂﬂ g ! Q.m 3 <) o = W NH s iod w3 Bo =
o . 7500ﬁ]ﬁLLowu]Aﬁ i — e HOELI o8 Mm
o =T en ol 5 o < 3 ﬂ/uu = X TEH = &3 Gl <A W o S 5 Q
o A=< = < 3 8N~ iy ] NJo R o) = No o y o m 2
= < o iy T B N 2 < < 3 »
_muw_uﬁ o o = o M 7| Mrogﬂurm,ﬁ roo D b
KT oTJW&_.;HHw ﬁo;on_ﬁﬂAnnog_dn: =T e
: ceTEs z ?}%aaﬁ%% = LS
r . <M X0 7L Jo & N Mo 75 = T e
=l . Ex Qa%r@ﬂug _,OLM# E mmb
o . i mM 4@%&%9 .
o JEIW &oﬂﬂaﬁ =3 & 8
— hd F T = ﬂ.m fa]
N . st H.r oﬂe o B
s T o Jo
,mnx_ o ﬁ < ar
or . B m,
A :
O_
2 g m
n_/_HoLoq o
_,Tﬂel S =
B n M_”_]a.)
wr © =
_m_._w_ ﬂnmafﬁﬂ
S
/Ew\@or_w




<Abstract>

Research Aims

Develop an in-vitro assay to evaluate the ability of certain functional foods
to boost immune system function

Standardize the procedures and the quantification and grading methods for
immune system function tests

Establish animal models to test immune system function and validate in
vitro methods

Devise a system to distribute evaluation methods to the public

Research Results

Developed a dendritic cell-based in-vitro assay

Classified foods based
(immunogenic vs. tolerogenic) and degree of effect (Excellent, Good, Average,
Poor)

Validated the in-vitro assay in animal models

immune function of funtional on primary effect

Created a public distribution method via mobile application development
Successfully used dendritic cells to assess the ability of foodstuffs to boost the
immune system
Establishment of quantification and grading criteria for in-vitro test results
(classified as immunogenic or tolerogenic)
Conducted comparative analysis of results from in-vitro and animal tests to
demonstrate the effectiveness of in-vitro testing

Designed selection guidelines for highly effective immunity-boosting foodstuffs
(compared to individual existing assessment methods for raw material), currently
pending two patents and one product

Confirmation of feasibility and reliability of aforementioned guidelines

Created a mobile/PC application for evaluation of immune system function as a

method of public distribution

We plan to continue to improve the research and development of]

immunity-boosting functional foods as well as the reliability of the product
selection process for consumers

By standardizing tests that evaluate the immunity-boosting ability of foodstuffs, it
highly

immunity-boosting foodstuffs from around the globe, thereby reducing the time and

is possible to quickly search for competitive and effective

Future  Steps and . . . . .
fmplicati costs invested into discovering new raw material
mplications . . . . .

p Through this project, we have successfully validated the immunity-enhanced
properties of carrot polysaccharide fraction; having established an efficient
production process, we plan to commercialize it and other highly effective
immunity-boosting foodstuffs in the future.

Immunity-boosting functional foods currently on the market can be assessed for
validity
. Immunity — Evaluation . .
Keywords Immunity . Standardization |Dendritic cells
boosting food system
Keywords in Korean W15 oA HAP F3 TFA A E
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2RE AFS W CD4+ T A Z7 B3}sl] spo] E71¢1S Akt
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C57BL/6 BALB/c

V1V = PR VS - P—
" ; ) ™ " '. > R
’“'\'u f~.\.l
4 Bone marrow Spleen

O S

BMDCs Splenocytes
Antigen Processing Antigen Presentation and
i Th Cell Palarization
C@agl\ Semil
L
. 5 ™
Antigen ¢ 7 ® O(,F' Eg_,/ \ .

o) e ¥ Jmp Y g
P Pt ] v . .
— ~ ‘\m,:u_j_\"'\___ . ~ :

(Ve \\_/.7--\_4

“

Secreted cytokines

7+ Alg5o] w2l Thl, Th2, Thl17, Treg 7} helper T cell 15 Eo|4d Mo|EIQIES
A kst 2ol AsS B 5 Uk AFAA A FAGAE g8 fFEEH= T
helper A3 2slell 54 H3FS 7Hd & USS & HolFa Utk olgA AR o
EIRIES S o]kl H]= 4 (Cytokine Bead Array, CBA)S &3 5434 =
=3

1.3. Al@#d HAPE #AA- Y E2FE3

O A74%

‘BMDC % ¥4 wjtaty 2+3t

A F LA MY BFES)

‘Flow cytometer W&ol 7128 FAGAE A58 e 9 W3 54 4 &4344



«Cytokine Beads Array el &gt o] Ao]E7Il 54 Ul &4 374

kil
AN
o

O BMDC f% ¥ Hjekay %F3}

o IS A ZFAE T FAZFAEBMDC) FE 9 wigHA EF3)
2 AFeds AlgH U wHoer #F3tE Rt FAAAMEBMDC, bone—marrow
derived dendritic cel) & 7|§FS. 2 3&}o] 3]st}

N

< tEALolAA (Korea) oA Fullste] drbA 7121 (CS : Conventional
system) T e AdFzs He AFSA oA B AR E& AHrE
|

A7 A 6~10 39 female C57BL/6 nF-~5 AFE-3}31 U

2) BMDC (Bone Marrow derived—Dendritic cell) %3} media #| %}

nhe- A A FE FASAE B3t s M2 aF HiA = o g2 2SR A
ZHskA e, ¥iA|&=  murine  Granulocyte—macrophage  colony—stimulating  factor
(GM—CSF) &= #7FstA &2 AHZ Azete] ¥ 4T) B s, mAE AR gnjct

RPMI 1640 4445 ml LM 011-01, WELGENE
Fetal Bovine Serum (FBS) 50 ml 16000-044, gibco
Penicillin/streptomycin 5 ml LS 202-02, WELGENE
B-mercaptoethanol 0.5 ml 1810705, gibco

Granulocyte-macrophage
) ] 20 ng/ml 315-02, PEPRO TECH
colony-stimulating factor (GM-CSF)

Total 500 ml
GM-CSFE& A4 v&= 3riste] bdwAE Al=sqich,

* RPMI 1640 cell culture medium with L—glutamine, sodium bicarbonate

* FBS : 56ColA 1A]7F 59t inactivationdt ¥, 50 ml—tubeo] #*53F¢] 20T H
2] A Z A] 37T &3] ol ARE

* Penicillin/Streptomynic 100X (contains 10,000 units/ml of penicillen, 10,000 gz g/ml
of streptomycin) : HJX] A2k Al 1XZ AL

* S —mercaptoethanol 1000X : ®jA] A2k A] 1XZE A&,
* GM—CSF : 544d4% A2 GM-CSFE PBSZ =o (100 pgg/ml) 30 gl EF319
-20Co| H3&. 8j#] A2 Al 20 ng/mlz AFE-.
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3) vpA FEAES] By
upe- A0 ZFAEE 6~10 99 female vFA(C57BL/6) o 4% ohg] (HE=H A3 E
w2l sto] Abg-sht,

4) kA A Y W SFAEERY FAGAERS] 3

Lok gEg=3 d=s 28 8t vkeas =57 AFHE FAY ] Had 11X 5%
PBS(Nacl, KCI, Na2HPO4, KH2PO4) & Hol =5 Wis AHste] AEs A=t 9]
o, 1X §% PBSS &2 vk o whg] & 20 mLE& ARE sko] Ul AFHE F3Uth

2. AFE FFAEE 1500 rpmol 5F AAE2] (Centrifuge  UNION 55R, Hanil,
Korea)stel =FAILE B2

3. FTAE AAste] AA &+, TX]“H]E W3k Al 10 mL& H7Fsteh ol 34dh =
THEE 80% ol ME AEES Kol AEe oF2 vk sk mig & (v 270)
8 x 107 cells A Eo]t},

4, HFAXEE BE 10719 100 mm culture dishel Y% 37T - 5% CO, incubator®l4 6
o FQF ikt FAAERS] ®B3E FESH 22 Sbe] dishelle FAGAIE 3}
wl %] 7 mLoll 8 x 10%709] A5 wjkA It}

5. ¥ 39 A GM—-CSF7} £¢He A& M2 7 mLA F743t} (8hhe] dish & #HF
5 14 mL).

1o

=~ o_,VL

_

6. ¥1% 62 A dishi /PEA ol Aol wietel A4 Ao ATEE LT, 13
A ke wakd £ AEE A5dth 358 FAGALE 1500 rpmel SR ANR
g sto] FElE FAAR RPMI1640 Hj=]e] GM—CSF& F7}sto] 48—well plate°l

3 X 10"577}F &

5=
7.0ld ARE R

RANA RE ALEE A AYE WA

L BHe2 BEAT 3 FAAALEMDO) O] BN ELA AP B BE
WA F2A ] AP Wels FALE 9l u} & uEA
o
AR

12
E
,
:T:
)
X
™
>
é
L
f
39&
rlr b
@ fu
1r
o o
o
iz
o, foly
kit
i,
:té' jus)
oY =
(o O
% 5
rlr Y
Z Lo

]
HE LPS AHE &3 Hj &F
AA| o] SR A Eo HAXEZAANE A g PO% TZWH]JA &8t = 38 oS #lst
St}

=312 8+ -9l (Deajeon, Korea) ¥ &)
Az Az Fokike. w2l E 1)
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(TFN = FE2EHES 10% DMSO in PBS €95 AFg3lo] 40 =+ 200 mg/mle] &
T7F U %% stock solutions A Z38F AL -20 C°ﬂ #Astich AlxZe WA AAE AHE T u
2AQ e HFEEEE 100~1000 pg/mLE G sEA AL, Alz=/do] st A5 Afodes HF
TEE ‘%‘%‘ﬂﬂﬁ AEE 2yt

2) A ELA A Y 9 73t
C57BLI6 (6-10 weeks, Female) *On BMDC day 6, treatment — day 7, FACS analysis

GM-C5F

!

Surface staining &

Bone marrow GM-CSF FACS analysis

cells isolation

GM-CSF
1 : ® - hd ® ¥ L .
--- Day 0 Day 3 Day 6 Day 7
- a— T i
: : ..’?.

¥ Complete RPMI (cRPMI) media 100mm petri dish 100mm petri dish 48-well culture plate
- RPMI1640
- 1X Streptomycin/peniclin 2 X 10¢ cells! 1 petridish Add cRPMI media equal to Seed5 X 10° cells/ 48-well
- 1X B-mercaptoethanc] the same amount that you plate.
-20 ng/ml GM-CSF put in Oday Treat materials and

incubate for 24 hrs.

ik 64 A ] A]24A 3 (100mm petri dish 1078 715 2~3 x 10° cells/mh)E o} ¢
AE2 (1500 rpm, 5 min) ¥, GM—CSF7} Zg¥ bdux] 2 48—well culture plateo] 5
x 10° cells/wellZ§® EF3tc}. Cell(5 x 10° cells/48—welD) o] 3~6712] thaF3t 59
ALANE Alste] 2447 wiekate] FAE FEA o] o] &&F3itt. Cello] HAAFAANE A
gk ufofl= stock solutiones GM-CSF7} *x3hel w2 3|4 ste] FHF Fiol BHAl ¢
at3ltt.

O Flow cytometer B &9 7|23 £AAANE A3 A
3}

N
ok
o2
%
o
He,
Mo
1
_k;_l‘
oAl
b
N

* Flow cytometer ¥4J¢] 7]ut3t B &
FAGAES] AEEY MEEW &40 2 qu]om} o Wy AL E FAs7] st A

Aletlom, AEFAN LS g5 el wel 73 ekqlt}. Live/Dead stainings &3l 5474

A EL] AEES 3ttt XA XS] positive marker?l MHCII2}F CD11lc, A AHA L

T W s FEEAdA CD40, CD80O 4 9A¢lxt PD-L1, PD-L2 <QIEHIL] S A&
St

stol AEE

>’

flow cytometer w415 3t}

4

D AdAs

1. <QFEutY] : FITC-conjugated anti—CD273(PD-L2) (11-9972-85, eBiosciences),
PE—anti—CD274(PD—-L1) (558091, BD Pharmingen), PerCP—Cy5.5—MHCI (562363,
BD Pharmingen), PE—Cy7—anti—CD80 (25—0801-82, eBioscience), APC—anti—CD11c
(20—0114-U100, Tonbo bioscience), APC—Cy7—CD11b (BD Pharmingen, USA),

2. FACS buffer : 1X PBS (phosphate buffered saline), 1% BSA (Bovine serum

_30_



albumin), 0.05% NaN; (Sodium azide)

3. LIVE/DEAD™ Fixable Aqua Dead Cell Stain Kit (1.34966, Invitrogen) :@ %%
DMSO 50 plZ stocks "H5o] 20T B3 Ax 24 Al PBSe| 1:1000°.2 3] 3}
AFE-. Light protection, Desiccate.

2) relube] W

Immuno/Telerogenic

Blue laser (488nm) Red laser (640 nm) Violet Laser{405nm)
588/42 670LP T80/60 660 / 668 785 / 785 450/50 510/50

DC{mouse)
R v vecr-oss| v RRRRGHN vi2iNAs) ovstonso)

Surface(Totd volume : 200ul) PD-L2 PD-L1 MHQI CD&0 CD11c D11b D40 L/D
vendor eBio BD BD eBio TOMNBO Biolegend BD Life ®chnologies
Clone 122 MIHS M3/11415.2 16-1041 N412 M170 3/23
cat# 11-9972-85 358091 562363 25-0801-82 20-0114-U100  10M226 562846 L34866

Vol. per testl) 03 03 002 03 025 035 03 1:1000
BD Cantoll Flow cytometrys ©]-&3sfo] #2418 st}

3) FAGAEE] BEE F7L

HAAF A A7t FA AL et AMESA o vA = e wasto] dolr 7y f]s)
o] LIVE/DEAD™ Fixable Aqua Dead Cell Stain KitE AFE3le] AXE AT 35
3k FAAFAE( x 10° cells/well) = live cell¥} dead cellS T7H3al7] Y3l Live/Dead dye
stocke PBSel 1:10000.% 3|Asto] A2ofx 307 &< Attt Live cell dye°l 9
3] AR 9O PR npnegative populatione YERJ 1L, dead cell& AXHO o]do=F dye
7} A eto g Eoj7} AAEEFE positive populations YERATH FAAAES] AEES
live cell®} dead cell population®] percentage® &<13}%t} Live celll population®] 70%
O Rl =T A AESHFS dov|x] = Aox AAsin

A (Surface staining)
1. HAAE 2A A 24A17F 3 353 SAAAAME( x 10° cells/wel) & FACS tubeel
i

f38 PBS 2 ml& €3 300 g o 5% 3+ gAEP (Allegra X—12R Centrifuge,
BECKMAN, USA) gttt

3. YA & AFAL Fo] WEla, g 57| & paper toweld] o] A AT}, Vortexing
sto] A2} XA Al B

4. Live cell¥} dead cell& +¥H3}7] ¢8] LIVE/DEAD™ dye stocks PBSe] 1:10009.%
sl Xsto] FHlE F A3t Live/DeadE celle 100 pl1¥ HojFi Z Ao|=%:
vortexing ¥t xpgsto] AefA] 30+ &3+ HESAI AT

wxx (F22)AFE) LIVE/DEAD™ dyet stainigd}”’] 10~15% A w|g] Ao 7o} 334

7} H A ¥t (equilibration). 717 017 dyeell ¥&F= = F U] #HE.

5. Washing €% (FACS buffer) 2 mleZ A& & 300 g o 58 =<k 44 )

6. 9AET T A=de Ho] Hga, FS E7]E= paper towelo] Rol A A3t} Pellto] 2

Z ¥ E= vortexing =T}

7. FAA ES M| SEIEH QA 245 CIRRSS FITC—conjugated anti—CD40,
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PE—anti—CD86, PerCP—-Cy5.5—MHCII, APC—Cy7—CD11b (BD Pharmingen, USA),
PE—-Cy7—anti—CD80 (eBioscience, USA), APC—anti—CDl1lc (Tonbo bioscience,
USA) mAb®Z 4Te)A 30% &< WAt T&3] vortexingdto] Ao aLF A o]
L= e

wir QEE|HIH = GAIE BE 5 Bu 5~1071 o F715k e ® AXbste] vlg] mixtured R

=t MixtureolA ZQ3st §FWkE WA AXZE AT

8. AME MEiE thAl FACS buffer 2 mlZ AlF3te 300 g o 5%3F ANET
pellets ¥+

9. wpAlgto 2 MEE cell strainerd] ZA# & F FAHEEA7](FACS Canto 1, BD
bioscience) & °]g3sto] A¥E L=t

10. dlo]lg ¥4 FlowJo software (FlowJo, USA)E o] &3}%tt.

=

=

ke
T

5) EAA ¢
Zy A¥E 2~33 WHEste] AlSERsith {4

Graph—PadZ ©]&3slo] H + TFx=E &4

« AL AN (F 447D
— Staining : 2A]%F

— Flow cytomer #24 : 247k

- A= Ay
1) BzA59AA(CD40, CD80) % JAAA(PD-L1, PD-L2) LR E 54

2Ae] WS () v 1R (9 7Hede kel Slsked, 24 AY F
FAGAEL BEASAA 9 AR Hd RS FAEEANS ol &t ST B
Z2=912H(CD40, CD80)E°] %7 &3k immunogenic DC, ¢ #1124 (PD-L1, PD-L2)
7F = 2EsHA tolerogenic DC #3158 /FEdh= Aoz sk 4= Qi

A

m

L PR L]
" Gated on Live b b O
~ Singlets o —— 180 CD40 CD80 a4z @usm
N ’ G E o 1 sE® =28 Ethanol. )
2 500
. g'é o E‘-é e W =2u 0060
2 . -4 58
. A 2 g £ 2 ?i e
- = Egm Eg
e | 20 III i i 28 .
MHCI = g L
-100. ~100-
Gated on MHCI ¥ el -l il -l
g | CD11et 1 PDL1 o 9] boy o
CD11b* -
e vE £ ne
B~ BE 2
“ k]
X ] ps
i g
1 R 100-
T Exm EE
coic Ea E';E
2a o
Rz (EERH) il -
Galed on CD11c¥, CD11b* =T HOEx) .

S5C-A

(A As) FAFHEMHCI+, CDllc+, CD11b+) oA BzaF=elar 9 oA lx}
d Sl WoF W WsiAe] Ges Kol FAbEFA faketel vE HAEES A5
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Z}H(CD40, CD80) ¢ wraL o wiy PD-LIY A og =/ Wy Aoxg pol 3
AZ 35S U= B2 £33 o7 duEn)

2) CD11c+MHCI+FA%4A 24 CD11b, MHCII & Apole]l 7]ukeh A2 &4

2Ae] MRS Ev W9HE(F9S) 7teAS Hrhsk] fAste], AA AP -

AGME] BAFEE FHAELEN7]E ol &38te] 543ttt CD11c, MHICIT 18|32 CD11b¢]

WG 7 xste] FAGAELE 54 7L Z} -8 i B 2A=912H(CDA40,

CD80) &} SAIIAH(PD—-L1, PD—-L2) ¢ TS &<ls] KBk wl, AI/A09] H]&o] Ye

= tolerogenic DCZ 37} R+ Aoz #oks = Q).
c

l-m_l
i
I
m

(m[TELE]

[ #e2 @asm
W # a8 athanol, ixy
W20 oo

KTAD patio (%6
& = Ry &k B & &

HHGII FD-LZ'
ABABL) FEsRAT HAzed W HPLEAE, E FDe] ALUAS o] 2
L, B3] HAE e RAAE PN AL/A0S HlEo] WA R HAT 5 9
Stk olsh v AuE B F ERY HPY 2F F 9T D5 rhls B S
ROF AR

H

O 25 FAGAZSY v A xS &3 wigel] e Aol TR B4 £F3}

* Introduction

1) =4 98- (Mixed Lymphocyte Reaction, MLR)

A2 A7) 5& ANBBUn vitro) ol S8k WHY stu=E, sFolAR AE tE |
Ag 712 AAE He HEZFE AoA EFAEMYG RS ol MHCE A AL i FAA7E A
E 029 g2 298 AAE o] o drpt BLAE=A G o FE Ao R XL7]°]
A ARRES T2 AdSeke T4 fxE N HIJu = HAY| o] MHCEH AT A7 34
A A A Sl o3l A elE o] = %E]‘:ﬂ k718l MHCEZ AT #akel o8] AA € TAHEE &
dgshs WHEE MLR ol 23A17]a Qltt.
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c57BL/6 BALB/c

STD RS
T T

- \
| |

Bone marrow Spleen
);:O:\[ S >
A
BMDCs Splenocytes
Antigen Processing Antigen Presentation and
N Th Cell Palarization

Secreted cytokines
FYZT WeHY BAE. F oubos AZRE Qe 7 ] e dxpE 4o] u
O o
= -

CD4+ T AxZ7} Tﬁ}o}lﬂ ’%}O]E?'POJ% Y

= A

2) AolE7}el v = B9 (Cytokine Bead Array, CBA) g
Beals Sample Wash fow eermeny | ;“%."m "
1Lk h ‘l‘ . .’; I!'u I'II I!': i'll I!';
:'..l';:\.lﬁ’l. I" \|- J 12 :II III:I llIII I-II

o 1 + 50& b= e:': —h
)ﬁ;ﬁ Detacior antibodies [7"" r;\t : l l I

0 0] A - :
® oYYy L/

Concantratin il

Cytokine Beads Array(CBA)# ELISA% 2 WAEAY (Immunoassay) 3+ W o
, 712 Y8l sandwich—ELISA®} A8ttt Bead®l Capture antibody”} AgFE o] Q1o
o] Bead? $x= AAsA viA o] Flow cytometers Eaf] £2413td z+zbe] cytokine
AAFE &l & Utk 71E do Az @i Adug Tl 5o glo] ARMbE AR
ol A#F Aol 7hesttt. CBASl AR & MEZFE Cytokine ¥Rb ofye} ofe F
9] Chemokine, Growth factor, immunoglobulin, A& A Mz = o] AL FHof| H

T Atk EF CBA #A4H2 ELISAE AHEE wjro &4 A2 ko] &S AlE-sh
| AA A8l Addoe] =1

Bl omn o H KU

S
o

(e}

13t
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Capture Ab
Antigen

Biotinylated
Detection Ab

Capture antibody2} Detection antibody® A3 B A% Beadel Capture antibody”} &°]
= FHE, o37]9] sample2 ¥o|FH antibody® antigen®] ZAdsta 1 Fo] PEV}
conjugation ¥°] 1i= Detection antibody”7} &+= & Ejo]t},

20

FN- L-2

15

TNF

=17 A

10

Counts

L=10

10 10 10¢ 107 104
FL3-H

g AVE 5 EFF 7Y A EFN Bead: Hdt AEo] 7.5umzB g D
Microsphere®2X Zt7] th2 @& A7 2t 7709 AolE7kl Hl=52 AA ERiY 7}

— =

IL—2, IL—4, IL—6, IFN— 7y, TNF, IL-17A, IL—10 Z}7Z} Eo]&¢l Az HE o] 9]

- v

o PES @% ghg /1Fow tuhd 5 Utk A8 Aol Axd sudse AES 4

2 W=
ol|E7IRI M| =9t 43 PE A7t @ = "EAd QHERtY oL vEEAIAA PES] AlVE
FAEREA 7| E o] &ste] EAlgit o] o PES] A7 A& FHol SAets AolE7R] 5%
£ 9n g

Flow cytometry &5l e} A A 07 Target?] 33S =43+ reporter parameter 2}
Bead? YAE #7] ¢33 clustering parameter® AFESH & Ql= & Fo] th=A 2o]&=4),
ol AFH+= BD FACS Canto II flow cytometer® AFE3}%17] wio] PE 32
reporter® AF&3}31 T}

. 23
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IIJ4 B 104
Tn -2
TiL-4
3 . 31
10" o L T
] TiFn-
1 1 o
7 O L R
10° 3 10° =
E 17
Ji-1o
IIJ1 =3 1IIIl =
T T T T T T T T T T /] T T T
1III1 10 1D:3 1III4 101 10 103 104
FSC-2 PE-f

FSC/SSCE 71&o2 H|=g FEsiet 253 APCE 53] £5E AolEJRISS Y
AI71E€ PEE 7|1&202 UEH 25,

PE-A

zZ} Aol EFIR1E reporter?! PE 3 7o AV|E vlBo®E Yehd S| AETH
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Standard std (pg/ml) Mean Mean (0%f E7X) Log std (pg) Log Mean

0-1 0.000 678"  7.160 0.855
0-2 0.000 7.54 0.000

1/1024 2441 12.89 5.730 0.388 0.758
1/512 4.883 11.74 4.580 0.689 0.661
1/256 9.766 18.61 11.450 0.990 1.059
1/128 19.531 23.78 16.620 1291 1221
1/64 39.063 45.88 38.720 1.592 1.588
1/32 78.125 79.49 72.330 1.893 1.859
1/16 156.250 146.22  139.060 2.194 2.143
1/8 312.500 22831 221.150 2.495 2.345
1/4 625.000 500.73  493.570 2.796 2.693
1/2 1250.000 984.26  977.100 3.097 2.990
top 2500.000 1519.85 1512.690 3.398 3.180
top2 2500.000 1402.87 1395.710 3.398 3.145

Standard curveZ® 187] 93t Standard mean % WS (IL-10) Standard® zero point 2
Mol Fs Wl kel 7.1600]H, o] 7]&3kS ZF mean @kl Al w3 o] kel Logs FH S
Zro] Ad &z Zrolw, 1 9Z9] Log stdatd standard kel LogsS 33k gholt}.

4.000

3.500 y = 00322x + 0.9484x + 00251
- 000 R:=09974 4"
2.500 o

2,000

1,500 '
1.000 e

0.500

0.000
0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500

9]9] Standard meangto] ™E Standard Curve(IL—10) 2o 3Eolx wW3ksk Zkel Log
mean?t? Log standard 32 o]&ste] 19l 18 ojt},
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Sample

CPA-030
CPA-031
CPA-022
CPA-0232
CPA-034
CPA-035
CPA-026
CPA-027
CPA-033
CPA-029
CPA-040
H335
H36
H37
H33
H39
H40
H41
H42
H42
H44

std (pg/ml} Mean

2457
14394
4312
31.657
5296
4734
8292
3842
12.451
6.921
6779
4433
2277
3.224
2.009
1.829
3873
2.546
2407
10.363
7326

9.36
21.28
11.42
3744

124
11.89
1536
11.05
19.41
14.01
13.87
11.529

9338
10.24

211

893
10938

963

851
17.58
14.41

2.400
14.120
4260
30.280
5.240
4730
g2.200
3.890
12.250
6.8320
6.710
4.420
2220
3180
1.930
1.770
3.820
2.490
2.350
10,420
7230

Mean (02 E&E)

Log std (pg) Log Mean

0.390
1.158
0635
1.200
0724
0.680
0919
0.596
1.095
0.840
08231
06352
0357
0510
0202
0262
0588
0406
0.381
1.024
0865

0.280
1.130
0629
1.481
0719
0675
0914
0.520
1.033
0326
0827
0.646
0346
0502
0.290
0243
0582
0296
0371
1.018
0.860

Standard curve?] AAFA o] PE meangtS st A2 [1L-109] XA (pg/ml)

o AN AAL (F 247 458)
— ~"WitpE FH]: 158
— AolEnE Ay A 30%

- AE Agold 4

* Materials

1) Reagents

BD Cytometric Bead Array(CBA) Mouse Thl/Th2/Thl17 Cytokine kit (Catalog No.

560485)

2) Equipments
BD Falcon™ 12 X 75—mm sample acquisition tubes (Catalog No. 352008)

15—mL conical, polypropylene tubes (BD Falcon, Catalog No. 352097)

HE-S A 71

1O A

BD Cantoll Flow cytometry

e Protocol

2A] 7k

1=



09~ giE Iy AEFE g sta vkeA ZF AFHE FAPO Eed 11X R
PBS(Nacl, KCI, Na2HPO4, KH2P0O4)E o} F4 WHS AlFEste] AXE A=t 9o
o, 1X &% PBSS &2 vhg-~ sk vig] @ 20 mLS AFE ko] UldS A& =k

2. A sH %—’F*ﬂi: 1500 rpmeol] 5% 7& A4 Eg (Centrifuge UNION 55R, Hanil,

KOl"ea) _5_]'0% H] sl E a 8

3 g3ae Auskel A4 @ F, FALAL L8 04 10 mLE B oW A5e E

THES 80% ©]Fe AX AEES Kol Mo o2 wlegA 3t wiy] T (thE] 271)
8 x 107 cells AEo|t},

4, =TFAEES BF 10719 100 mm culture dishell W 37T - 5% CO. incubatorol A 6
o FQF ikt FAGAERS] IS FESH ZH2; Skbe] dishelle FAGAIE 3}
wl %] 7 mLoll 8 x 10709 A5 wjkA It}

5. Mk 394 A GM—-CSF7} 23td ¢bdviAlE M2 7 mLA F71st} (8he] dish & FHF

% 14 mL).

6. ¥ 64 A dishE 7FHA Iolullg sFFo] nitte] I Holles AxES 29, #3234
A e w3te AL MAEE ISt 35 FASAEE 1500 rpmeoll 5w YAE
2] sto] EEl® FAdAEE RPMIL640 HiAlol GM—-CSFE %7Fste] 48—well plateol
3 X 1075707} 525 53kt

7.0lw ARE FEEE At oy 2441 FF 37T - 5% COz incubatorel #jFsE
FREA e xS FAst] A8S & sal

2) U}—?"\iﬂ H A2 22

1. 6799 Female v} (BALB/c) 9 ]S &7 sit)

2. cell culture dishe] 3ml RPMI €3 #iA]E ¥ 31 100ul cell strainer® ¢ ¥ H|FS
=0t

3. Iml Syringe 3 HEO0 2 v|AS o071 & strainer 982 50ml cornical tube°l] 24
J7 gAL 271},

4. Cell culture disholl &#w#] 3~5ml ©3te] 50ml tubeZ W o] A=t}

5. PBS® 25mI7kA] A § 350gE 8% F3F d4lEg Fo A3 As A As

6. RBC A7

a. 10X RBC lysis buffer (Biolegend, USA) & d+#¥ THIT=E 108 A3 1X2 =t
b. Pellet& 5mle] HHE o] &35}o] Fo]Fr},
c. 4CAA 4%7F vk A 71t}

d. 25ml9 PBSE Ho] 350g0lA 5% F<t A2 Fol dsis A
7. 1

AEZFE =43 5 CMol ¥ F, 1 x 10°782 vFAE 100ulE BMDCE Zo} =& =

golE ffe glet

8.

3

1.

7oA 7H%Eer 37C - 5% CO, incubatorollA &3+ wjek A7t}

) vk Harvest

96 well round bottom platel] & wjckoly}l M|¥XE 1.5ml EP tubeel 7 B3 300g
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oA 5% Fk A A7 FH S ARt 120ulE o] v tube® FII

4) AOlEFRRI & ARTE FH]

Mouse Th1/Th2/Th17 CBA kit(BD, USA)

1. 7 Feo] Wo)EFFQ A~'TE (Vial label C) & 15ml tubedl Tt}

a. Sphere=> 7|A7] 4-¢-22 2438 tEd.

2. 2ml?] assay diluent(Vial label G) J}o]3l®g] o2 F A AHA Aot}

a. A 15+ F2F A2oA equilibration NEA=S

b. AolE W& 284& ol&stAY Y ahA shA k= g

3. 12 x 75mm FACS tube°l 1:1, 1.2, 1:4 -+ 1:256, 0 7+ 29 3 % 2 tube°l
300ul®] Assay diluentE Y+

4. 72 FEHE 1/28 dH 0= s

a. A% §HORHE Ao g st JIFS HAstslr] 9@ Tipe AS vhrdh

b. ds tube:= %Eﬂ}q KoN 5% o]/\L 74] zsﬂ-g]-c}

c

7)
. 0 tube°+= assay diluent®?t ¥o| Ft},

300 L 300 1 30 Ll 30 L 300 L 300 30 L 300 .0
P N e T e N S T A N T
LA N N N S [ JE

| — = - =] —] —] —] —] —

|1: 13 1|.'r| uu

A=
1. Assay tube & AAFstT}
a. MZ + + % A"t ¢
2. Capture beads tube®E HA

15ml tube®l] ¥+
3. EFgAS E8Hs

7 = A Tube

+ = =
5% oA BeAeA Tube & x 10ul? EFOoz A=2$

6) Assay

1. 29SS BE tubeo] 50ul% Yt

2. A8 w2 Avivk= &I AIES 7t labelingoll BHAl 50ul® W=
3. PE detection reagents(Vial label B) & X+ tube°l 50ul® ¥+
4. 2| 7F EoF 2pFs ALE|E AR oA HFS A 71T}

5. 1ml wash buffer (Vial label F)E Y13 200g® 5% 59t centrifuge
6. 200ul®] wash buffer® pelletS resuspension A|ZIth

7. FACS reading
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- JEE A

Fucoidan LPS
1500~ 900
g 12001 £
2 g 600+
o %00 @
2 2
X 600 x
5 S 300
& a0l é Iy
ol AR Bl fimn ol o 0 ol o P
IL-2 IFNg TNFa IL-4 IL-6 IL-10 IL-17 IL-2 IFNg TNFa IL-4 IL-6 IL-10 IL-17
= st etEctg
1500 900
E £
g 1000+ g oo+
S 5004 S 300
& I 3
. Bl o] fin .
IL-2 IFNg TNFa IL-4 IL-6 IL-10 IL-17 IL-2 IFNg TNFa IL-4 IL-6 IL-10 IL-17

2] =0 O& Ko|EFIQl AHF.

Vehicle, &, stet&cidd: 100, 200, 400 pg/ml,
Fucoidan: 1, 2, 5, 10 pg/ml

LPS: 1, 10, 100 ng/ml

L4 A8 |5 AA 299 %3 4 5573



7h A8 HYs A4

Uie 431 TAZ ALE ol &3 B9 249 ¥ F7Ve
[2A]4]

A 24 FEELS 5 = BEYYE starsto|std A (A, k=) 3} (57)H]Ao]
Hpo] @ (A5, k=) oA T LU oA FEFEA (S = ) o Yt RS AT
FZES 10% DMSO in PBS €902 40 == 200 mg/mle] BAHNE A Fsto] —20Ce| RA3}
St}

2. FAEAEY Fv] 4 A8 A
ChEAFO | A (SE) ol A Fuljste] duka] 2712 ety st A s #e A
SAoA EiE AR E5 A 741 AHAAZIH ARSE 6 9] ¢+ C57BL/6 w929
e ZZ 7Y 342 del wet FFAxE 5359
59 %4 AEE 7] 14} @% Z2 9] wiAlel &3slar, 37T, 5% CO, 3l 6Y

F2k

X
I
oot

o o
RPMI 1640 4445 ml
Fetal Bovine Serum (FBS) 50 ml
Penicillin/streptomycin 5 ml
B-mercaptoethanol 0.5 ml
Granulocyte-macrophage
. . 20 ng/ml
colony-stimulating factor (GM-CSF)
Total 500 ml
eF 3LAA WA E BTl FaL, 64A FREA] oS ke FAAEE 3skal 94
2839 tH(1500rpm, 58). B8 MEE 2 wj# o] dest 48—well plated] 5x10°7]7}F
HE% R,
o] ”71 g oAl FE2E Bads V] AR HFEE7F 100~1000 pg/me7t H =
= 405t0] A Aelehn B 20N 2402 WP F 22 A e AES $78k0]
FAEEN S T 0}03‘1} AlE=Ago] At 2219 Af-oe AT EEE WForiy ddde J¥st

e,
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C57BL/6 (6-10 weeks, Female) *On BMDC day 6, treatment — day 7, FACS analysis

GM-CSF
Surface staining &
Bone marrow GM-CSF GM-CSF FACS analysis
cells isolation l /
[ S < - - L L J 4
Day 0 Day 3 Day 6 Day7
" 1 ‘_-’
| | eeese
V. .‘. L
¥ Complete RFMI(cRPMI) media 100mm petri dish 100mm petri dish 48-well culture plate
- RPMI1640
- 1X Streptomycin/penicilin 2 X 10% cells/ 1 petridish Add cRPMI mediaequal to Seed5 X 10¢ cells/ 48-well
- 1X B-mercaptcethancl the same amount that you plate.
-20 ng/ml GM-CSF put in Oday Treat materials and

incubate for 24 hrs.

A| 3203 A o g‘r\ﬂ W el whet =3838k9lal, Live/Dead staininge &3l A 7dA1 22

S ol
AEES 189t XA EL] positive marker$! MHCIIF CD11c, A AFAE THof vy
3= F X412 CD40, CDSO W oAl 2t PD—-1.1, PD—-L2 QFEJHIT] & ALE-3fo] A|ES M

3 & FAEEAAA (FACS Canto 1T, BD bioscience, 7= S o] &350 A3},

(1) 4384 =

@ <FElHiY

FITC—conjugated anti—CD273(PD—L2) (11-9972—-85, eBiosciences),

PE—anti—-CD274 (PD—-L1) (558091, BD Pharmingen),

PerCP—-Cy5.5—MHCIO (562363, BD Pharmingen),

PE—Cy7—anti—CD80 (25—0801—-82, eBioscience),

APC—anti—CD11c (20—-0114-U100, Tonbo bioscience),

APC—-Cy7—-CD11b (BD Pharmingen, USA),

@ FACS buffer

1X PBS (phosphate buffered saline), 1% BSA (Bovine serum albumin), 0.05% NaNj
(Sodium azide)

@ LIVE/DEAD™ Fixable Aqua Dead Cell Stain Kit (L34966, Invitrogen)

2% DMSO 50 plZ stocks THE0] -20TCo] 23 AX 24 A PBSe|| 1:10000. %
3| A 3sto] AFE. Light protection, Desiccate.

(2) Femi sy
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) Blue laser (488nm) Red laser (640 nm) Violet Laser(405nm) stimulation
Immuno/Tolerogenic 5
530/30 588/42 670LP 780/60 660 / 668 785 / 785 450/50 510/50 Fix/Perm
DC(mouse)
BGEN i pecess v IR SN 0510150

Surface(Total volume : 200ul) PD-L2 PD-L1 MHCII cD8o CD11¢ CcD11b CD40 L/D

vendor eBio BD BD eBio TONBO Biolegend BD Life technologies

Clone 122 MIHS M5/114.15.2 16-10A1 N418 M1/70 3/23

cat# 11-9972-85 558091 562363 25-0801-82 20-0114-U100 101226 562846 L34966

Wol. per test{pl) 0.3 0.3 0.02 0.3 0.25 0.32 0.3 25 dhuton -» 5ul

(3) FAFAZY G4 & FATEH

Sl s el weEk FAGAEE AL A

ke
M

Mg FaAsA B B
A

3ol
whet fAERY PN LA BH F ALY BEE FHE ol Foigih 7 AP L 2~33)
WrEshe] Alglatith. §AIEEA AdelA Uojzl A3t Prism Graph-PadE ol §8to] %t

T RFeatRE A5 A, dlo]H+= FlowJo software (FlowJo, USA) & ©]-&-3lo] #4313t}

Z) g9 o wet LIVE/DEAD™ Fixable Aqua Dead Cell Stain Kit (1.34966,
Invitrogen) & Al X EAS 2839 Live/Dead Al3E 8BS ARE E3] HA /N 7F A 3Eo
n 2= 54S Hrste] a4 AA AHE sRES 70% o) E A4S

Live cells (%)

Live/Dead

ATk s

(5) Aoy & HolH &4

&2 ke whet Alolg o] o] Foj Rt} st7] Aol AlolBIES 3 T X

A9, Fe e AT stk A FAEZEA] dlolE oA Xell tiE AR RE A9, e &=
Aeste] JRAE stoh= owjolt,

A, FSC—H vs. FSC—A &34 ©E] = A ok& A3 (doublets 9} clumps) & | 2],

o]oJA FSC—A vs. SSC—A ZFA AL &l (debris) & Al ¢ ste] @YU A X (singlet cell) &

88kl o]e]A] SSC—A vs. Live/Dead Ex0lA AFE AZE Al ASEIL A& AZRE Alo|H 3}

==

e
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Singlets

T
90K

T LEL |
£ pa il

T
K

FSC-A

T
L 13

FSC-A

Live/Dead

ol o

o

of w2} Alo]

=3
=

S

¥

ojojA 7] BE AEE o= ofiet o] ot

BL
—_
o
xr
)
ol
100

(6) HI2A7}F FAGAZ

Pt

S

1.4] [Figurel.5]1% A7
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4 FARAE BH3h BALAS AXA THo) 7123 W5 )&
() FAPAL GYS EARAES) AED 28 5%

2 A0 Sl Aeke A AR Aol A EZAVE S ke TRt A
AJNAZE A8t &5 AXA Hed, 43 A e w2 &
Immunogenic AW (H=21) Tolerogenic 3 (A #g) Holut %
AAGS AAATIHEA G502 HANtg& A Jlete= A" o
ol gt WA FAA L] WY s FrH e AFAA o Honh-g-o] WFd i A4
7] f&l g Eolof & T)zoletal & 5 3l

HAXFE A gt A FA L] B8 ot WIS Oﬂfo}ﬂ Qs &g st A EA;
=2 2 gl BAE FASAE £9 HE= MH
PD-L1, PD—-L2, &A= CDl11c, CDllb
BAE 7N Hels

m{n
o]
X
kel
s
(222
et
ol O
o
_IN
o
ol
@
_\1
i
U‘.
_>‘i
1.
}_A
‘1
N <

ol
==

MHC: FAAA 75

CD40: T cell activation &3} 3 A5
PD-L1, PD-L2: T cell activation #7338} A A&
CD8O0: T cell activation &3} 3 5 A A&
CD11b: AT

8 BIL lE How o
ZAERlAL B o A1) ke

=2
=
1
-
N
ox
)
ke
K-
o
AC)
ol
Mo~
}n: 12

o ek 22 AEALAA MHCIF B3 walslis A% Aol gah
e WS AEE Aolg s,
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Gated on Live
" MHCII #2

CD11c*
“ CD11b*
E-
g ]
|
co11c
e OT
Gated on CD‘I_‘IG"’, CD11b* ) :l_‘ﬂ'lliﬂ 213
cp40 2 cDp80  PD-L1 PDL2Z

olg A dojx MHCII+, CD11lc+, CD11b+ FA A A BEAF=01 2 2l oAl z}9]
O

RS Sk WA EAE ATk deld FEOFS wely EnE e Qow
HuE FopalFEEof vl AAdid o= w2 kel CD40, CD8O, PD-L1, PD-L2< 2dstar
e & 5 Uk

ol

Aol g8 FEE CDII+FAAAAE
=439t} [Figure 1.4—1.9]

olr
oft,

1. AYFZAFI o 7|8k A9 A E4LA WY s Jr)s

(1) FYE)1F FAFAE subgroup YH77]

A% 2NE FAAFAEA A star, CD11c, MHICII 7222 CD11be] W g xe) 7%
ato] FAAAES AELE5S CD11b vs. MHCII W& Aol HxA HES vl A E50] 37)

-
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TEoE P R E T S, CD11b7} st o] d o= ZFsiAl ¥ E 1, MHCIZF 3+t o] s}
Z u)stA 23 E 15 (A0), MHCIZF B+ o] o =z FalA 23 15 (A1) 2 CD11b%}
T o|3tE wulaA LY IF(A2) o7 WES] FEEL

MHC 1l

olgA FH-9 7t 4 vt} BEA1AH(CD40, CD80) ¢+ < AIQ1AHPD~-L1, PD-L2) <]
LAGET, AL/A0S] H&E A SR

CD40 PD-L1 CD80 PD-L2

ol b A

“

o} vl == B =2 o=
8
€ 6.
(=]
s
< 44
2
0

I A HeEn gt w2 o7 Az el A1/A02 Bl Eo] ok, W
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B G A TOPIAFERANA ulEo] Rk F, 24 Aol ©hE A/A0Y N &3 7]
£ ool g) ol uAst vebde salstln.

(2) FAAAE Subgroups? A &<l
[Figure 1.10]

= o %ﬂ%ﬁéﬂ%%%ﬂ%ﬂfmwwﬂiﬂigﬂ%iﬁ
ToMRIFEES WYTH & WML REAIERE TR Aelste], At Wil wet
-rﬂﬁF%E*wLﬂk1I)1c+MHCH+A[E§%:ﬂ0PQ&dﬁ1OVHH(Ich+MHCH+AKE%

< CD11b vs. MHCII 2@ FwZtel At o714 CD11b7} B+t oo = st Hd s
hﬂ&m4%ﬂ°bﬁéﬂﬂﬂﬂ%§%:b%Mﬁ4Nm&v}ﬁﬁﬂ Fo R ZsHA HdE 1F
(A= T-8ste] zH2t Alo|"etal o] & 1ol ZF AIEEHEAES] S e} 2F 159 AlZ
H& (e AXESH)E SH383

CD11c* MHC 1I* cells
)

d20e

1e

cD

Foput! xE8

MHC Il

CERG]

CcD11b

MHC 1l
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CD40 PD-L1 CDB0 ) PD-L2 CD11e cD11ib
AD
l L B L B
S A A
Az

Al A

TN B 4 9l%o], A0 1F AlXEol= CD40, CD80, PD—L2, MHCII 52] 2&o]
1934 @37 & PD-L13 CD11b7F ZAshAl &3 o] Qo] e oA dk-g-a 37}

3

Uk E g o] 98-S B £ 9ty Al 18 AEE 73 CD40, CD80, PD-L1, MHCIIY]
o o =% A

ol 3]
WHPFS WOl glof MAFF V)5S s A%EAGAR RN 5 ek AZelE RE
_é_

(3) BYFRAASFIY A9
[Figure 1.11]
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yro  4zmes)

The Immunogenic Index |
(Live)

A1 (%)
A0 (%)
A1 (%)
A0 (%)

CD1b

el |

Vehicle

MHC Il

ol thEx++= i &A FEEC] TFEHA &2 vehicle, & EWAE Ad Flolth
71X = Sloll 71t vhel Zo], e ek & 10% DMSO in PBS g A3t
ko] (FAAAIE i) wiX] 7} &3+ A S vehicleZ SFIAITE, FEE0] XEEA] %= o]9e
A Trell M7t A FdE Zo)etd vehicle® & Stk T8 Addr)5o) Ay
ARG S &3l S0l FeEdo® Q1Fd 1352 HAAFLAE RFaAE A5
U HY7]s A AT G EA A AP E el 92 daE FAs] 9 2" 22 FEuU)
= 2& A9SHAAF] HI7LE /st eE 3t [Figure 1.12] [Figure 1.13]
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Figure 1.18°)4*¥ Live CD11lc+ FA]4AE D402} MHC 119 W&ok
glo| 7]|Zsto] FAGAEE o IFCE Ul FAS5ol Al FAGAES] Tss T35
&A= MHC 119] do] glojoksti=dl, nAsTA M EL] A5l o] wdo] wtal A
o] Aol 1 rdo] Frhskth, MHC TEHE-S 91Oy T cell activation F3 A1 &2 288+
CD40%A+e] whalo] Q1 1% (243 15) ¥ MHC 1I7F kA waEo] 9lomA CD402] Hd %
et O (649 IF) = Wrel M mASsTAGAES AsaAd AEToE A U
= 719 HE&E W95 A4 (The Immunogenic Index 1) ® A3ty HAS=Z A 4+11
A7] f15t FEUF7I 8] 542 [Figure 1.18] [Figure 1.19] ¢ & YepQlth &
7ol AT AEE T3l 55lsFolt SsEder JIF5d 13F9] "HXFAAE 5

2 Agstel 7 $3& 445 [Figure 1.20]
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(1) d9#EASTT 9 49
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[Figure 1.54—55]
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> ol Th2d #pivel JjH st
[ "d38x 5 5 =3
e HAZAAZ Gy T3
o 2AT (EA) Th2d HuHe /X ey
o HFEtd Th2g Ivide] 7fda s
/\g/ﬂ
o F3old  Th2d Avwe] Adat
o MATHAASF A T
o 0k& Th2d uiwal s4M 53}
o HAZAR L B T
o I A AN Th2d s ol
o MASAAE B} FH7
s AR Th2¥ zhelwel /)
o 2y Th2d #IHS 7|
o FufFTh Th28 el 7)
Table 1.

(Th1% wojits)
(Th1® Weikg, 2
WolA ¢hg

e
e
Aa

Chronic autoimmune model of Collagen induced arthritis(CIA)

(Th1&1l78 TAEFED)
[HAFEA56] HelAx] 159—-160

Strain/Gender:

Sensitisation/Allergen:
Exposure/challenge:
Responses to challenge:

#Ed 1. 3EHE 7 208w

DBA/1, Female
Collagen+CFA, Bovine Type?2 collagen

Collagen (s.c.) on day 0—21

3% F7)

2} 1.1gG =7} 2.colallagen specific IgG <7}

Thi&l7d IHdHF M s
HA A ZAXY HS
in vitro ™7} Ejctd 2XM
21 gla
2n|ge|Lt 2tel3 = R
(Spirulina) HAS TR -5t
A2 X|=-5}
HIHA
20tel3 21 gla
T ALH|

_65_



EG'EMNA-K
(Lentinula edodes) e ?
310 2 K| 5=}
nib.ake:! =
229 YA eldt
Of 4t LEHEY Za
Anthriscus SR "
R Bl T RS TIR| -3}
sylvestris Hoffm
Y LIgG & W BER| 54
2.collagen specific IgG Zr2
2HE UIHS 2t
1Y ZtAa
- . YU HA ST K| +=-5t
(Psidium guajava) - ~
1IgG ZtA HAZEX| -4

Table 2.
Acute model of allergic lung inflammation
(Th2d <27 SEED)

A. Strain/Gender: Balb/c, Female
Sensitisation/Allergen: OVA+Alum, OVA
Exposure/challenge: OVA (i.n.) on day 14-17
Responses to challenge:

H 71 = A H A
1.95A X (A S7F 2. 1L—4, 5, 13 =7}, 3.1gE <7}
HZzAY 1.84839 = T AX 7}
Th2d 1ioiHY 7| M s
HH A ZAXY HtS
in vitro ™7} Ejctd 2M
H_l,|7||.x|- vehicel CiH| a1t gl
(White | 7| = M| A A LY
mustard LYUSNZE(S AT ZA HASHX|+=-F
seeds) H A28 X|4=-5}
I Xt .
vehicel CHH| a1t ge
(Yellow T 7| = M ol L
113
mustard 1 04’<A1|3T:(:M—_rl) N HY ST K| -8}
= o) 24t s =
seeds) = HAUEX|+-F
B. Strain/Gender: Balb/c, Female

Sensitisation/Allergen:

OVA+Alum, OVA
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OVA (i.n.) on day 15—18

Responses to challenge:
7] £ A5
1L.9SAE(FZA) S7F 2. 1IL—-4, 5, 13 57} 3.IgE F7F
HzAY 1.8438d &2 T AxX 57t

Exposure/challenge:

Th2 RIS S
LEREPSY urg
in vitro ™7} Ejctd 2M
vehicel® CHH| 7| = M|& AL
HEI T 7| = M| 2 Ly Toioiol ersl
LESHZ(S4T) T2
oko (FH) 2. 1L-4, 5, 13 &
i o| ZtA
(Codonopsis 3.IgES| Zia o0y = EI K| & AL
lanceolata) H =2 L
2 -5
- HA2EX|+=-}
lLgdetE =2 T M=o 7t
IE . ToIoio] ok
=MZ vehicel @ CHH| | 7| =AM % ALY S et
(Stellaria 101 M E(SAFT) 2ta ot =R X &
=) — - =X -0
dichotoma var. 5 ILO4 c 13 2ta = HH S TX| -3t
lanceolata Bge) N === HAZHEX| =5}

Strain/Gender:

Sensitisation/Allergen:
Exposure/challenge:
Responses to challenge:

7 7] =4 5

1.9ZMZ (A =71 2. 1L—4, 5, 13 =7}, 3.1gE =7}

C57bl/6, Female
OVA+Alum, OVA

OVA (i.n.) on day 14—17

HEAY 1.2493 8 =8 T Ax $71

Th2y A JjHs
HAAZ 2T LS
in vitro Y7} Ef2HE 2M
Ctef : _ 21t Q&
— vehicel CHH| H|7| =M= ALY
(Actinidia L o M (S AbT) 2t
argute) ASHEEUT) BL e
HARAEX+-F
S 92
Z30|¢ vehicel® CHH| H|7| =A% LY 21t g8
(Fucoidan) LASME(ZAT) T HAS TR +-2¢
A 2 X|4=-5}
A= vehicel2 CHH| H|7| = A& ALK oHImo ots)
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SANE
Gtellaria LASHE@ D) L2
dichotoma var. I HAS X =-x| o
lanceolata - . o ol 248 X| 4=-8}
LAMTMZ 57t
Bge)-treated
with enzyme
HoHA 25
UH 3 Chet AEAHS 2ot
(polysaccaharide | vehicel CHH| 7| &= M|& KLY
s from Brassica | LESME(SAT) A HAHYZTX| -5}
oleracea var. HZ=EL LANTHZ 57t HAZUEX| =5}
capitate)
D. Strain/Gender: Balb/c, Female

Sensitisation/Allergen:

Exposure/challenge:

OVA+Alum, OVA
OVA (in.) on day 13—-16

Responses to challenge:
H 7 = A - A
1.9=AEZ (A <7F 2. IL—4, 5, 13 <=7}, 3.1gE <=7}

HAxAY 1.843te =5 T A% S7t
& o M=
CIGIALZ AT HES Th2g EIHY 7S
o ° in vitro W7} EfStAM HXM
EOHM 21 Gl
A vehicel CHH| | 7| &= A& 24 LY OIS RIK| &5
(Lentinula 1IL-13 A o101 TR X| -5}
edodes)
e vehiceli CiH| T 7| = A2 ALY oIHY ot}
- o ) LASHE(AT) A2 EEELRER
irulina
i 1IL-5, 13 Zt& HALEX[+-5F
g3 oRIH 2o}
(polysaccaharide vehicel CHH| H|7| &= Al o4 LK
® from LYSHE(EAT) 24 SIS HIR| 4414
immature fruit 2113 ZbA Of O B2 K| &- 5}
of Citrus unshiu TR B CHROSATO
S. Marcov.)
OFHJ = C}Ct
St ot , _ THoIGie) ekst
(polysaccaharide | vehicel CHH| 7| = M|X KLY
s from Brassica | LIL-13 ZtA B oI = X1 K| 2 -8}
oleracea var. 2IgEo| ZA B2 X| 2 -3}
capitate)
AuE vehicelt CHH] H 7| = A& 4L ool o
. J—l'l_ == |_F2|’
(Peucedanum LASMHEZLAT) 22
japonicum) 21L-4, 5, 13 A HAS TX| -t
3.Mucus 2H| Zt4 HAZUEX| -

_68_



1Lgdetel =2 T M=Z2

2

Of 2t

(Anthriscus

sylvestris Hoffm)

LESMZz ) Ha
21L-4, 5, 13 &4Aa
3.Mucus £H| ZA
ESSIT

1Legstel =38 T M2

vehicelz= CHH| H7| = M|& LY

B
rd
re

1

re oly
oo >

e rg
182 18

za

A XA

P
ox

ZeELY)
(Ostericum
koreanum

vehicel#t CHH|

) 7| = M A o4 L
LESMZ(z ) Ha
2IL-4, 5, 13 &4Aa

(OK)Maximowicz) | 3-Mucus &H| Zt2

e

12 83tE =2 T MZO

=]
ra
e

19

re oy
oo

e rz
1|2 1e

za

A XA

1
Ot

P
b
x

TABLE 3. In vitro - in vivo &A1 A3 vlw &4 4 34 FH7}

In vitro (<) In vivo (SFe]<d)
Immun
) 4% Th Immuno | Tolero | Tolero Bt d
a 0
ol cell , genic genic genic Trted ZAu} A
enic
(CBA) . Index II | Index [ | Index II
Index |
B tHdEs | A
Zzaa}t o EAX | low low high high (Thl (EAIQ | AIsY%
ik Th178) | <)
[e] [=]
IL2, U S gl -
1.6, 31 o e
EHA | 7hEel Thes) LS
b o IFNg, med med med med edEEs | AdE
LA G I (Thl. | (249 | 395
TNF Th17%) =)
YLa o a
elHy | Held xo
ol (Th23) A&t
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BMDC+LPS2 ; BMDC+LPS 2 pg/ml,
BMDC+LPS5 ; BMDC+LPS 5 pg/ml,
HEALM ; BMDC+spl+ BEEAAY

BMDC: BMDC alone
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HEs WiE ME Immune Inflammation Asthma RA Infection
immune | immunomeo Lung Airway | Rheumatoid
T No. 2 0 7 ubmed inflammation |antiinflammatory| Asthma Rheumatism | Arthritis | Infection
? o |B¥ 48 18 1) P boosting | dulation v inflammation |inflammation|  arthritis
Ginseng Radi
Nz | 1 |za R'; 9889 red ginseng o4 Pananginseng €A 625| 1 4 3 0 0 1 1 1 31
uord
JERE | 2 |E Chlorella Chiorella spp. 5044 0 3 2 0 1 0 1 1 134
AEAE | 3 |22 E Aloe gel Aloe+K24 ferox Miller 5 0 0 6 5 0 0 0 0 0 0 3
NEUEY | 4 |POIHAFES Guava Psidium guajava L 46| 0 0 0 0 0 0 1 1 1
Lentinus edodes (Berk)
Oak Mushroom, Sing. 0 0 0 0 0 0 0 0 0 0
VELE: 5 |BAHARA i
12ee ZIHTAA Shiitake Fungus Cortinellus edodes 92 0 4 3 0 0 0 . 1 L
(Berk) 5. to & S, Imai
HEoHE | & |L-SFEH L-Glutamine 2248 0 2 60 66 5 0 1 0 0 4 68
oo 1 |suz Lattloha%nlus, | 2907 0 02 110 B » % 2 i) 1898
lactic acid bacteria (LAB) 6836 1 72 12 0 7 4 0 5 24
seotojerel & |szEng Hallabong, Citrus sphaerocarpa 50 0 0 0 0 0 0 0 0
kabosu Tanaka nom. nud. 7 0 0 0 0 0 0 0 0 0
BKHOI2M2 9 |Z2CE mandarin orange Citrus unshiu S Marcov. a0 0 2 0 0 0 0 0 0
BK HIO|2H2H 10 |SiECHE seaweeds Sargassum fusiforme 1,068 0 8 g2 %2 1 0 0 2 7 13 b
BK HO|2A2h 11 |arabinoxylan 8220 0 3 0 0 0 0 0 0 11
BK BFOI2 K2 12 |B-glucan 65| 0 bl ]l 17 7 1 0 2 326
BK HO|2HOH 13 |PSP (TIHCEH) polysaccharide peptide 102 0 0 0 0 0 1 1 2 3
i} ik derived peptide 8 0 0 1 1
BKHIOJQRSN 14 |29 Hejolc K derived pepl 0 0 0 0 0 0 0
milk peptide 00 0 0 2 3
BK HFOI2AH 15 |IgC Immunoglobulin G 123057 4 24 2009 110 280 4953 185 7032 | 18900
BK HFO[RFM 16 |ALFe2[L Spiruling Spirulina platensis (Gom 13%| 0 3 0 2 0 2 0 5 19
Brocco, w10 1 1 0 0 3 0 9 3
- i Brassica oleracea L var, Eil 0 5 a 0 0 0 a 1 0
B HOIQH 17 |z23e psparegus oo,
talian braccoli, italica Plenck 70 0 0 1 0 0 0 0 1 0
Sprouting broceoli 3 0 0 0 0 0 0 0 0 0
BK BFO|2K|2H 18 |MCP (modified citrus pectin) a1 1 8 1 0 0 0 1 1 1 1
I8 2.1 AJANA A737154F 6F 2 BK bio FH4A 12F9] Keyword HA
(EA: AFORERHA AEPHARED www.foodsafetykorea.go.k, PI=F S HEAY v==9 A3 R A www.pubmed.com)
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No.| 2% o | 71U pubmed e | efficacy material -0 E2% My PMID
1. cancer chemoprevention
(decrease the incidence of papilloma,prolong the c o i ’
Red ginseng extract latent period of tumor occurrence, reduce tumor ancar chemoprevertive an ) Ethnopharmacol. 1998 Feb;60(1):71-8. 9533434
therapeutic activities of red ginseng.
number)
2. antioxidative effect
Synergistic immunostimulatory effect of pidotimod
red ginseng acidic polysaccharide(RGAP) | 1. increased the number of plaque-forming cells and red ginseng acidic ) ; i
Ol4} Panax *Combined treatment with pidotimod and RGAP in immunesupressive mice polysaccharide on humoral immunity of I A S 1 il
1 £ red ginseng |  ginseng 625 0 4 immunosuppressed mice.
C. A Meyer Anti-tumor activity on MDSCs ) .
) 1. induces T cell proliferation and the secretion of UG Sl 2 SC ez RE g )
Red ginseng extract through J Ginseng Res. 2011 Nov; 35(4): 462-470. 23717093
IL-2 and IFN-y . s
R ) Modulation of Myeloid-Derived Suppressor Cells.
2. inhibits iNOS and IL-10 expression
1. stimulate antiviral cytokine (IFN-y )
2. reduced the expression of pro-inflammator ivi i
Red ginseng extract P P V| Immunomodulatory aciiviy of red ginseng Nutrients. 2014 Jan 27:6(2)5517-29, 24473234
genes (IL-6, IL-8) against influenza A virus infection.
3. inhibits the infiltration of inflammatory cells
immunostimulatory effect Chlorella supplementation: enhancement of
. 1. enhances the NK cell activity Natural Killer cell activity and early inflammatory
Chlorella supplementation Nutr J. 2012 Jul 31;11:53. 22849818
L 2. Produces interferon-y, interleukin-12, response (Randomized, double-blinded, placebo-
interleukin-1p (Th-1 cell-induced cytokines) controlled trial)
Protective effects of Chlorella vulgaris in lead-
Chlorella vulgaris extract immunosuppressive effect exposed mice infected with Listeria Int Immunopharmacol. 2003 Jun;3(6):889-900. | 12781705
monocytogenes
2 | 82zt Chlorella | Chlorella spp. | 5044 0 11 Chlorella vulgaris, . . ; Oral administration of Chlorella vulgaris Immunopharmacol Immunotoxicol.
) antitumor immunity . ) . . 2229925
or its acetone-extract (Ac-Ex) augments concamitant antitumor immunity. 1990;12(2):277-91.
autoclaved Chlorella cells or antitumor effects \mmunomodulatloln by a.umceHuIar grleen a\gae ) Ethnopharmacol. 1988 Dec24(2-3)135-46 3953484
heat-extracted substance (Chlorella pyrenoidosa) in tumor-bearing mice.
Antitumor effect induced by a hot water extract
; . f Chlorella vulgaris (CE): resistance to Meth-A
hot water extract of Chlorella vulgaris Antitumor effect of Chlorella vulgaris | _) fesis ancel o Me Cancer Immunol Immunother. 1985;19(2):73-8. | 3845850
tumor growth mediated by CE-induced
polymorphonuclear leukocytes
Aloe+K24
3| 2200 | Aloe gel 55
0¢ 9¢ ferox Miller 0 0
4 FROIHIYFER  Guava  jidium guajava| 466 0 0
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efficacy of 5-fluorouracil(FU)-mediated H22 cell
growth inhibition
1. (a) reduces tumor weight and volume

Polysaccharides from Tricholoma matsutake and

Pol harides fr Trichol 2.0 levels of TNF-alpha, IL-2, and
olysaccharides rorrT richoloma [ncreases serum 'evels o Sbe: 3 &ln Lentinus edodes enhance 5-fluorouracil-mediated J Tradit Chin Med. 2014 Jun;34(3):309-16. 24992758
matsutake and Lentinus edodes IFN-gamma L
. L. H22 cell growth inhibition
3. increases CD4+ and CD8+ T cell frequencies in
the spleen
4. increases splenic NK cell and CTL activities
Polysaccharides in Lentinus edodes: isolation,
Polysaccharides in Lentinus edodes antitumor and immunomodulating effect structure, immunomodulating activity and future Crit Rev Food Sci Nutr. 2014;54(4):474-87. 24236998
Lentinus prospective
Oak edodes (Berk.) Evaluation of quality of life and immune function
Sing. i i i i ivi i
M Mushroom, . 9 50 0 lentinula edodes mycelia extract . R34 (Ui B . . 10 GEITEER (EHENS (CHS ,C(?mblhed Gan To Kagaku Ryoho. 2012 Nov;39(12):1779-81. | 23267884
B Tt A0 AR Shiitake Cortinellus 492 10 1. increase Interferon (IFN)-y secretion immunotherapy and oral administration of
Funaus edodes (Berk.) lentinula edodes mycelia extract
9 S. lto & S. . . Oral ingestion of Lentinula edodes mycelia
Imai S 2 extract inhibits B16 melanoma growth via
Lentinula edodes mycelia extract 1. Mitigation of regulatory T cell-mediated PUR . Cancer Sci. 2011 Mar;102(3):516-21. 21261790
. . mitigation of regulatory T cell-mediated
immunosuppression . .
immunosuppression.
. . . Study on immunostimulating activity of
mmunostimulating macrophage treated with purified polysaccharides
hot-water extraction and ethanol precipitation 1. activation of macrophages including NO p g p_ . Pey . J Microbiol Biotechnol. 2009 Jun;19(6):566-72. | 19597314
. . . .| from liquid culture and fruiting body of Lentinus
production cytokine expression and phagocytosis
edodes.
. immunomodulating and antitumor activity
P (] 1. immunomodulation in inducing T-cells and Characterization and immunomodulatin
(isolated and purified from the fruiting body of : X 9 L . . ) Int Immunopharmacol. 2005 May;5(5):811-20. | 15778117
. macrophage-dependent immune system activities of polysaccharide from Lentinus edodes.
Lentinus edodes)
responses
immunosuppressive activity b L-glutamine is a key parameter in the
L-Glutamine . i y Y 9 _y R chem Biophys Res Commun. 2012 Sep 7;425(4):724 22885179
supporting MDSC maturation immunosuppression phenomenon
L-22EHY | L-Glutamine 2,248 2 immunostimulatory activities L )
X . ) . The role of L-alanyl-L-glutamine in the immune | i
L-alanyl-L-glutamine 1. increase T-lymphocyte proliferation resnonse in Vitro ien Klin Wochenschr. 2002 Aug 30;114(15-16):7021{ 12602115
2. enhances cytokine production P i
Lactobacillus,
‘ 28907 202
oA ic aci
42 \acm‘: acid 6836 7
bacteria (LAB)
Gitrus
Hallabong, |sphaerccarpa 5] 0
tapE gt
e kabosu Tanaka nom. 7 0
nud.
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Citrus unshiu

Z C) ;
9 | ZECIE nandarin orang — 41 0 0
prevention of IgE-mediated allergy Peritoneal injection of fucoidan suppresses the
fucoidan 1. inhibits the increase of plasma IgE increase of plasma IgE induced by OVA- hem Biophys Res Commun. 2009 Sep 25;387(3):43] 19607810
2. suppression of IgE-producing B cell population sensitization.
immunomodulatory activity . L -
_ 1. prolfferation of macrophages (Raw 264.7) In vitro and in vivo |mmlunomodu\atory activity of .
sulfated polysaccharides . . o sulfated polysaccharides from red seaweed Int J Biol Macromol. 2014 Feb;63:38-42 24444887
S 2. increase proc!uctlon of nitric oxide (NO) and Nemalion helminthoides.
10 | SHECHY seaweeds fciforme 1068 0 8 cytokines (IL-6 and TNF-a)
. Soluble B-1,3/1,6-glucan in seaweed from the
immunomodulatory effect X L
B-1,3/1,6-glucan e T e B southern hemisphere :;:Clts immunomodulatory Carbohydr Polym. 2013 Jan 30;92(1):241-8. 23218290
Fucoidan suppresses IgE production in peripheral
Fucoidan suppresses IgE induction blood mononuclear cells from patients with Arch Dermatol Res. 2011 Aug;303(6):425-31. | 21191796
atopic dermatitis.
11 | arabinoxylan 822 0 3
12 | PB-glucan 3165 0 29
13 |SP (BT Klsaccharide peptide 102 0 0
14 |7 HEIO|E |k derived peptide 8 0 0
15 1gG munoglobulin G 123057 4 254
Spirulina
16 | ATEEIL | Spirulina g;:g:; 135 | 0 3
Geitler
Broceoli,
Asf:;:;l:s Brassica 1871 0 1 inflammatory effects
17| =28 ftalan | 2L |3 g ) 10-day broccoli e T ol I L R Int J Food Sci Nutr. 2014 Feb/g5(1):106-11 | 23992556
R, var. italica 70 0 0 7, dlzerered b @i e e inflammatory status of young healthy smokers.
Sprouting Plenck 3 0 0
broccoli
MCP
18 | (modified 4 0 0

citrus pectin)

a4
EA AE

nlE 2YRAY

o

SJopgal

2.2
%

AAE Immune PH=3 AIEAM

AA A EPHAYH IE www.foodsafetykorea.go.kr,

nl== oSt A AR A www.pubmed.com)

- 161 -




activation pathway

- 162 -

¢ Aoty = | efficacy material &5 =29 Hg PMID
soluble hot-water extract of .
those ultra-fine granules of |anti-inflammatory effects on THP-1 cells e oy recEoh u\tr.arﬂne eI B i) iy o S e G A Int J Mol Sci. 2008 Aug;3(8):1379-92. 19325809
expression in the monocyte-derived macrophage THP-1 cells.
red ginseng {URG)
Red xtract attenuat llagen-induced arthritis by reduci
red ginseng saponin extract |anti-arthritic effects © ngseng SAPONIn EXITACL LRENUALES munne COlaGEn-INGUce Srfhris By reduding Biol Pharm Bull. 2010;33(4):604-10. 20410593
pro-inflammatory responses and matrix metalloproteinase-3 expression.
red ginseng (RG) and
fermented anti-allergic activities Oral administration of fermented red ginseng suppressed ovalbumin-induced allergic responses in female BALB/c mice. Phytomedicine. 2012 Jul 15;19(10):836-903 22608480
red ginseng (FRG)
red ginseng marc oil (RMO) |anti-inflammatory effects on Raw264.7 cells Red ginseng marc oil inhibits iNOS and COX-2 via NFkB and p38 pathways in LPS-stimulated RAW 264.7 macrophages. Molecules. 2012 Nov 22;17(12):13769-86. 23174895
. 1. improves lipid profiles Anti-oxidant and natural killer cell activity of Korean red ginseng (Panax ginseng) and .
"EF. G G 2. stimulates NK cell activity urushiol (Rhus vernicifera Stokes) on non-alcoholic fatty liver disease of rat. faodithenioda Bl aves Sees EEETERD
1 tective effect in CsA-induced |
red ginseng extract prtect STRCL In L8 Hiitduced rene Ginseng treatment attenuates chronic cyclosporine nephropathy via reducing oxidative stress in an experimental mouse model \Am J Nephrol. 2013;37(5):421-33. 23594788
injury via reducing oxidative stress
. 1. mitigate H2S-induced angiogenesis Inhibition of Hydrogen Sulfide-induced Angiogenesis and Inflammation in Vascular .
red ginseng extracts (gastritis and gastric cancer are closely assodiated with increased levels ofH25) Endothelial Cells: Potential Mechanisms of Gastric Cancer Prevention by Korean Red Ginseng. Pz e SR A EEeliEe 5 AR
1. anti-inflammatory effect on LPS induced Korean Red Ginseng Saponin Fraction Downregulates Proinflammatory g
g 0 (e endotoxic shock Mediators in LPS Stimulated RAW264.7 Cells and Protects Mice against Endotoxic Shock. | g s G AR ) ERHARAEL
1. Reduces th | allergic infl t ction i llergi del by
red ginseng ecuces e nasa. Sllergic InTammatory reaction ih an alergic Munné mode by The effect of Korean red ginseng on allergic inflammation in a murine medel of allergic rhinitis. ) Ginseng Res. 2013 Apr;37(2):167-75. 23717169
reducing Th2 cytokines
Ginsenoside Rh1 eliminates the cytoprotective phenotype of human immunodeficiency virus type 1-transduced human
ginsenoside Rh1 1. eliminate HIV-1 infected macrophages by inhibiting the PDK1/Akt pathway cumina ytoprotective phenotyp  VIrUS Biol Pharm Bull. 2013;36(7):1088-94. 23811558
macrophages by inhibiting the phosphorylation of pyruvate dehydrogenase lipoamide kinase isozyme 1.
1 tective effect against cycl -induced i I di
red ginseng extract ms:t‘:: :ﬁ;s SR G R e e e 3 e (g D Oral administration of ginseng ameliorates cyclosporine-induced pancreatic injury in an experimental mouse model. PLoS One. 2013 Aug 29;8(8):e72685. 24009697
1. inhibitory effect of TSLP producti d -1 activity in AR tal
Ginsenoside Rg1 m;’;e‘l oty enect @ production and caspase-1 activity in AR experimenta Ginsenoside Rg1 inhibits the TSLP production in allergic rhinitis mice. Immunopharmacel Immunotexicol. 2013 Deg;y 24053327
Ginseng . 1. inhibits the expression of MCP-1 and iNOS by suppressing the activation of Red ginseng extract inhibits the expression of MCP-1 and iNOS in Helicobacter pylori-infected gastric epithelial cells by y
Radix 625 19 e CHEEE NADPH oxidase and Jak2/Stat3 in Helicobacter pylori-infected gastric epithelial cells |suppressing the activation of NADPH oxidase and Jak2/Stat3. e e
Rubra 1 i duction of ROS and sub: tly protecting brain cells f
red ginseng extracts apz::::‘smg praducuah o and subsequently protecting rain o€l rom Antistress effect of red ginseng in brain cells is mediated by TACE repression via PADI4. ) Ginseng Res. 2013 Jul;37(3):315-23. 24198657
. 1. antiviral activity against respiratory . .
red ginseng extract Sl s (Y s Antiviral activity of ginseng extract against respiratory syncytial virus infection. Int J Mol Med. 2014 Jul;34(1):183-90. 24756136
1. infl it ffect i del
red ginseng extract nfiammatory Gect on aging mocle Anti-inflammation effect of Exercise and Korean red ginseng in aging model rats with diet-induced atherosclerosis. Nutr Res Pract. 2014 Jun;8(3):284-91. 24944773
rats with diet-induced atherosclerosis
Red xtract ameliorates aut rthriti lation of STAT3 pathway, Th17, balance, and
red ginseng extract 1. targeting pathogenic Th17 and osteoclast differentiation ¢ gusENg @ r? amjr OFALES BUTOITITIUNE ATUILS W4 regulanon @ paiway. i e Inflamm. 2014;2014:351856. 25147435
osteoc in mice and human.
1 improving cell survival
red ginseng extracts &t "Thlbmw @ \.nra\ gt - Ginseng protects against respiratory syncytial virus by modulating multiple immune cells and inhibiting viral replication. Nutrients. 2015 Feb 4;7(2):1021-36. 25658239
3. modulation of cytokine production and types of immune cells migrating into the
lung
. 1. inhibits the hypoxic induction of COX-2 expression and B . N ’
red ginseng extracts ol e i ] 2w Red ginseng represses hypoxia-induced cyclooxygenase-2 through sirtuini activation. Phytomedicine. 2015 Jun 1;22(6):597-604. 26055124
1. age-related decline of learni d i liorated through anti-
red ginseng extracts e reate ?,[ e F learning and memeary 1 Smeiorate rough ani [Administration of red ginseng amelicrates memory decline in aged mice. ) Ginseng Res. 2015 Jul;39(3):250-6. 26199557
inflammatory activity
1. protect host cells from lethal pneumococeal sepsis by inhibiting inflammation
red ginseng extracts 2. Eenhances bacterial clearance thereby reinforcing cell survival against Panax ginseng aqueous extract prevents pneumococcal sepsis in vivo by potentiating cell survival and diminishing inflammation. |Phytomedicine. 2015 Oct 15;22(11):1055-61. 26407948
pneumococcal infection
1. inhibited tomy-induced obesity, adl , and adli hypertrophy b N _ _
red ginseng extracts I Cvansciamy-ncuced o ESN}J adipasity, and adipocyte hypertrophy by Effects of Korean red ginseng (Panax ginseng) on obesity and adipose inflammation in ovariectomized mice. ) Ethnopharmacol. 2016 Feb 3;178:229-37. 26707750
modulating angiogenesis and MMP activity
nonpolar and 1. antiproliferative activity in h Cellular uptake of ides in Korean white gi d red gi d their apoptotic ctvties in human breast
i antiproliferative activity in human ellular uptake of ginsenosides in Korean white ginseng and red ginseng and their apoptotic actvities in human breast cancer |5 i 2011 Jan 770213340 20669086
breast cancer cells cells.
(PPD) class ginsenosides
1. inhibition of the p38/INK/TBK1
red ginseng extracts LRTE TR ATF-2/CREB/IRF-3-targeted anti-inflammatory activity of Korean red ginseng water extract. ) Ethnopharmacol. 2014 May 28;154(1):218-28] 24735861




skin inflammation

|Antiinflamm Antiallergy Agents Med Chem.

ROQUETTE Chlorella sp. b i st el prosessenl dhntam o ol et Benefits of oral and topical administration of ROQUETTE Chlorella sp. on skin inflammation and wound healing in mice. 201413(2)93-102. 24965517
protective effects on chronic inflammatory-related vascular diseases e . -
Chiorella 11-peptide 1. inhibits the production of macrophage-induced adhesion molecules [l i mh‘b‘_ls LI T ST, SR Rl I S S e L R Mar Drugs. 2013 Oct 14;11(10):3861-74. 24129228
N N . and endothelial permeability.
2. reduces endothelin-1 expression and endothelial permeability
lycopene and anti-inflammatory effect in high-cholesterol fed rats Effect of lycopene from Chlorella marina on high cholesterol-induced oxidative damage and inflammation in rats. Inflammopharmacology. 2014 Feb22(1):45-54. 23887896
N immunostimulatory effect
7|E 2 = Chiorella  [Chiorel: | 5044 17 23 |dried Chiorella (97% purit; p N
= L orels s P e:tera(ta-dof:zma :UD%‘};” ) 1. enhances the NK cell activity Beneficial immunostimulatory effect of short-term Chlerella supplementation: enhancement of natural killer cell activity and earty Nutr 1. 2012 Jul 31:11:53 22849818
Chlorella vulgaris 2. produces interferon-y, interleukin-12, interleukin-1B (Th-1 cell-induced cytokines) |inflammatory response (randomized, double-blinded, placebo-controlled trial). : o
9 in healthy people
[An aqueous Chlorella extract inhibits IL-5 production by mast cells in vitro and reduces ovalbumin-induced eosinophil infiltration
aqueous Chlorella extract anti-allergic effects s i . —— P t i Int Immunopharmacal. 2005 Apr;5(4):689-98. | 15710338
in the airway in mice in vivo.
methanol extract of Chlorella |anti-inflammation and anti-tumor promotion in 12-O-tetradecanoylphorbel-13- Inhibitory effects cf sterols isolated from Chlorella vulgaris on 12-0-tetradecanoylphorbel-13-acetate-induced inflammation and Biol Pharm Bull. 1996 Apr1(4)573-6. 4850961
vulgaris acetate (TPA)-induced mice [tumor promotion in mouse skin.
. . anti-inflammatory activity . . L N P
Aloe+K24 . y 4 TR
Jzad| 3 =g Aloe gel wg:m”m 55 6 5 aloin, aloesin and aloe-gel b el e | e e 7l e o e i Dietary aloin, aloesin, or aloe-gel exerts anti-inflammatory activity in a rat colitis model Life Sci. 2011 Mar 14;88(11-12):486-92. 21277867
mannose-6-phosphate anti-inflammatory activity [Anti-inflammatory and wound healing activity of a growth substance in Aloe vera ) Am Podiatr Med Assoc. 1994 Feb;84(2)77-81 8169808
anti-proliferative activity ) . ] o
oo B e Or e oty et ity i Gag i entonerex e H oyt R | e lerativeiactivtylofiguaaleatietractivalinfibition Offprostoglandn Prostaglandins Leukot Essent Fatty Acids. 2004 19457650
. endoperoxide H synthase isoforms.
(PGHS) isoforms
The butanol fraction of guava (Psidium cattleianum Sabine) leaf extract suppresses ’ g
guava leaf extract reduce the metastasis of lung cancer cells MMP-2 and MMP-3 expression and activity through the suppression of the ERK1/2 MAPK signaling pathway. Nutr Cancer. 2012,64(2):255-66. 22211962
Jjgel 2OtHIQ anti-inflammatory activity .
4 Gi i 466 6 1 -
k) FEE uave m guegis guava leaf extract (using 2 difference animal model : Freund's complete adjuvant-induced hyperalgesia i |nflarr!mamry ?ﬁgm G EEE @R g (R e Hal) ) Med Food. 2014 Jun;17(6):678-85 24738717
leaves in vitro and in vivo.
in the rat and LPS-induced endotoxic shock in mice)
Protective Effects of Red G Infl i d Oxidative St
red guava extract anti-inflammatory and anti-oxidative effects in diabetes rotective .ec s ol re .uava on. niiemmation and Dxidative Slress in Molecules. 2015 Dec 12;20(12):22341-50. 26703532
Streptozotocin-Induced Diabetic Mice.
B N Fermented guava leaf extract inhibits LPS-induced COX-2 and iNOS expression in |
guava leaf extract inhibition of iINOS and COX-2 via the down-regulation of NF-kappaB pathway e e e b il o e e R N e Phytother Res. 2008 Aug;22(8):1030-4. 18618521
shiitake (Lentinus edodes) antioxidant and anti- inflammatory effects
‘ ) ; fy ere Effect of shiitake (Lentinus edodes) extract on antioxidant and inflammatory response to prolonged eccentric exercise. |J Physiol Pharmacol. 2013 Apr,64(2):249-54. 23756400
Lentinus extract 1. regulation of nitric oxide concentration and thiol redox status
edod hiitake hi Lentinul;
o Oak odes AL T s | o it ey n vitro assessment of shiitake mushroem (Lentinula edodes) extract for its antigingivitis activity. ) Biomed Biotechnol. 2011,2011:507508. 21966183
pgel EIHA Mushroom, (Berk) Sing. 50 o 0 edodes) extract
gEH| 5 i‘AWT Shitake " | Cortinellus 45 14 43 [shiitake extracts induce or suppress immune function The effects of whole mushrooms during inflammation. BMC Immunol. 2009 Feb 20;10:12. 19232107
nl Fungus edodes . induce profective Thi immune responses The shiitake mushroom-derived immuno-stimulant lentinan protects against murine malaria blood-stage infection by evokin
(Berk) S. Ito Lentinan 2. stimulate the maturation of DCs to inhibit negative regulation of the Th1 " : i P 9 stag ¥ 9 |int Immunopharmacol, 2009 Apr9(4)455-62. | 19189863
a adaptive immune-responses.
&S. Imai immune response by Tregs
raw shiitake mushroom. induces dermatitis Systemic allergic contact dermatitis due to consumption of raw shiitake mushroom Clin Exp Dermatol. 2009 Dec;34(8):910-3. 20055865
HE2EY 6 |L-BREHY L-Glutamine 2248
Lactobacillus,
BK 0] ou ' 28907
A
210 7 Rl \acu? acid 5836
bacteria (LAB)
Citrus
BK HIO| Hallabong, |sphaerocarp| 5
8 |BtEhECid
2 Lol kabosu | & Tanaka 7
nom. nud.
Citrus
Hio|
Béxﬂt)‘l 9 | A mandarin orang  unshiu 41 0 0
o S.Marcov.
BK B}O| Sargassum
E3=td
oot 10 | siEcky seaweeds fusiforme 1068 | 82 92
[Arabinoxylan rice bran 1. activates natural killer (NK) cells, T cells Activation of human monocyte-derived dendritic cells in vitro by the biological |
BK HIO| 1 - ) 2 . 1 (MGN-3/Biobran) and monocytes in infections and cancer response modifier arabinoxylan rice bran (MGN-3/Biobran). it )it et ol EOR) Gravtate) 2EEETERY
2|2 4 T 1. improved irritable bowel syndrome (IBS) Therapeutic eﬁ.e:ts of biobran, modified .arabinoxy\.an. rice bran, in impvovin? ) vid Based Complement Altemat Med. 20142{ 25161692
symptoms symptoms of diarrhea predominant or mixed type iritable bowel syndrome: a pilot, randomized controlled study.
B ekl 12 I 3165
ot B-glucan 5
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Polysaccharide peptide (PSP), |anti-nociceptive effects .
utol 3
';{Ng} | 13 |pse (ermiciara) polysaccharide peptide 102 2 3 |isolated from Coriolus 1. induced hyperalgesia was related to activation of peritoneal resident cells (el et e et = et et (€] ke & (il vl ety nlra iy el i i [Wimmai=y = EEr = w0 | gy on s au tEFRERRTE0, 16310221
- versicolor 2. increase in the release of inflammatory mediators mouse
C=E 2 Wepo|= ilk derived peptic 8
orer | 14 PRUEIOIE  milk derived peptide
BK 20|
oo 15 1gG Immuneglobulin G 123057
ot 7. recrutment of diverse populations of leukocytes in response o inflammatory _|Immolina,  high-molecular-weight polysaccharide fraction of Spirlina, e ————————) p——
and infectious signals enhances chemokine expression in human monocytic THP-1 cells.
1. inhibition of PGE2 production - -
phycocyanin B o T Eraet ey Effects of phycocyanin extract on prostaglandin E2 levels in mouse ear inflammation test Aczneimittelforschung. 2000 Dec50(12):1106-9 11190776
Role of histamine in th Ffects of ph i wal
phycocyanin 1. on of histamine release from mast cells =8 NS E IO LTI G @ s () G S Mediators Inflamm. 2002 Apr;11(2):81-5. 12061428
models of allergic inflammatory response.
C-Phycocyanin, a selective cydlooxygenase 2 inhibitor, induces apoptosis in N
C-Phycocyanin 1. cox-2 inhibition e e e e Biochem Biophys Res Commun, 2003 May 2:3{ 12711327
1. suppressing INOS and COX-2 induction
Spirutina C-phycacyanin 2. Attenuation of TNF-alpha formation and neutrophil infiltration into i y y and antinyp: activity of C-phycocyanin. Anesth Analg. 2009 Apr;108(4):1303-10. 19299804
8K fol o platensis sites
16 |2mzaiy Spirulina 1356 | 39 o e
oxot Gomont) The study of biochemical and histopathological effects of spirul s with
i & C-phycacyanin 1. beneficial effects of spirulina on TNBS-induced inflammatory bowel disease e e Bratis| Lek Listy. 2011;112(5):235-43. 21682075
Geitler TNBS-induced colitis
1. reduce the cytor Spirulina and C-ph: d t d inflammation-related
sl ) S e S GHIIEE (2L I0E) e e T (T e el A T T = T (s Nutr Neurosci. 2012 Nov;15(6):252-6 22687570
2. inhibit of 1-related genes expression of microglial cells.
anti-oxidative and anti-inflammatory mechanisms - -
spirulina and phycocyanin  [1. breaking the crosstalk between oxidative stress and inflammation A:"'é”‘r“‘m“ﬁ 1) I T Ry Gl Gl 2 D (O B (=) & (- e i ) Clin Biochem Nutr. 2012 Now51(3):227- 23170052
2. inhibit nonalcoholic steatohepatitis(NASH) progression. steatohepatitis.
[Anti-inflammatory and dulatory effects of Spirulina platens
spirulina ameliorate the experimental colitis LRI 07 G INITELWES 200 SEES 7 Sl EhEs s m Immunopharmacol Immunotoxicol. 2015 Apr3 25567297
comparison to Dunaliella salina in acetic acid-induced rat experimental colitis.
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