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Systems biology study on the bio-activity
of anti-inflammation and immune
stimulation of phytocompounds from

medicinal herbs(3%,3F £

Ning-Sun Yang
Institute of BioAgricultural Sciences (IBS) » Academia Sinica

ABSTRACT

The possible correlations between the appropriate use of traditional
medicinal herbs and good human health care are the ultimate goal for
investigation of this study project. This aim is pursued by evaluating the
specific effect on human immune cells or systems as a response to
treatment with a variety of traditionally used herbal medicines or the
derived phytocompounds. In this study, we are employing the tools of
systems biology, immunobiology, and molecular biology to evaluate
specific immune modulatory effects of phytocompounds on the maturation
human dendritic cell (DCs) and T cell differentiation. We demonstrate that
phytocompound shikonin, emodin and CP can reduce the expression of
LPS-induced DC surface makers and inhibit the secretion of IL-12 in test
DCs. In addition, CP can effectively maintain the immatured status of DCs
with good endocytic capacity. Furthermore, our studies on signaling
pathways showed that CP decreased significantly the nuclear translocation
of NF-xB in LPS-stimulated, mature DCs. With the allogeneic mixed
lymphocyte reaction (MLR) assay, we observed that emodin impaired the
proliferation of T cells stimulated by LPS-induced, mature DC and CP
treatment shifted the DC-polarizing capacity from Thl to Th2. Together,
our results strongly suggest that shikonin, emodin and CP can suppress the
maturation of DCs and the differentiation of T cells. This phytocompound
may therefore be usefully employed as a molecular modifier for
immuno-modulatory activities, and for potential clinical applications as an
immuno-therapeutic agent.

Key words: anti-inflammation, phytocompound, systems biology
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7HTR K e 2 3 e & LIP3 45 1 4+ shikonin 22 emodin 4 %] L {7
o luM % IOuM E R a2 #\a\ii;}ﬁﬁ# wre 12 o FF > £ 27 LPS
(Ing/ml) % 35 % 24 - pF{s 5 Afeit 4 CP auplzdt » i 4 CP
1 IMM I 40].LM JE R 27 LPS (100ng/ml) i & A BHER K me

ERE o e e By o ¥ k4 & (4o ¢ fluorescein
1soth1ocyanate (FITC) % phycoerythrm(PE)) 2 2 ALK (CD
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marker ) » £ 2R dmfe ik (flow cytometry ) Jp] AR K 9o = B4R
2z (CD40,CD80,CD83,CD86 2 HLADR) s ZLiE M o 2 % &1 R56
2 RO4 A ]t IuM 2 10uM = » 7 144 »edmd] 5] LPS 5+ fjr 4 M
2 3 4E 3 CD40 ~ CD80 ~ CD83 ~ CD86 2 HLADR(R| =) » H Fr| = 3
e L RARR B BN 4 M4 E drd# 10,25-Dihydroxyvitamin Dy (3
F Vit Dy ) & InM Fril R RABRAPF o ",% g2 %k 5 4E i $ shikonin
£ emodin 4 %[ L (707 IuM 2 10uM Jk B T A = B R K o e 36 4]
Pris > B A ST 2 A SRR K mre a5 % % &+ shikonin £
emodin » ¥ Fr4] = 3 &3z CD40 ~ CD80 ~ CD83 ~ CD86 2 HLADR
Z2IMEMNL AR it CP 1 4OMM//%E.T  FdT A BT R R
e 24 ) PES O B RAEREIEZ AR R KR mEipt o BRI
it #7" CP » ¥ #r#]= 3 {3 CD40~CD80 2 CD86 e &M (Bl ) -

R EEETEC CP » 75 R A S BAER K e g
&’t o AR K mIE NN R B IR ",f OB B R E R 5 dmiE
FrE e s A - € RFRInE - AR e “f%ﬁf\z’ £ g s+
(costimulator factors) (4- » CD80 ~ CD86 ~ CD40) k& i T mre ¢k »
BRPwme RS RmeEE RF TweE LA wme > BP0 wmie )
% 12(IL-12)#k 35 25t % - A TH etz (Thl) & B2 S48 L5
B AR 2 £ & e EE o

v 212023 LB AT
LR AR R e e f 12 AR A
ﬂ Ap R LA~ 17 (ELISA) > 454 i 2 it B & — {2 R }@-m Pl
kPR KM me & 12 2 i BE o J5 " $H shikonin £
emodin 4 B & 717 1uM 2 10uM kB EJ2 A = BAZ K mre 12 /)
E$ » £ 22 LPS (Ing/ml) % 3% 24 /] FF > afei 3 CP P12 17 1uM
I 40uM kR £ LPS (100ng/ml) % FF 32 % A = RAZR K mre 24 | pF
6o fc b3 ik o FE9 IL-12p70 % — Fakll e oL RIA 4T 0 B % AT
:r shikonin 27 emodin ¥ *¥ M;H;‘“{;]»h fm¥e F)LPS {1 & 5 IL-12 2. 4
¥ (Bl7 ) ¥ r E&g® LPS ~;22 IL-12 £ 3 & 49+ > shikonin £*
emodm B EIBEE S 60%% 53%-: ¢t & % & o1 emodin £2 shikonin
3 RE 0L Vit Dy 2 2% > fe it 4 CP B ¥ "% MR s do¥e F] LPS § 5
L IL-12 2. 2 BB (B = )wt’ F ad® LPS & sz IL-12 £ & 4p e >
4 CP 40uM £ L E 9 5 10% o H Frdlf2 R B B S IRk 31
(Dose-dependent) °

* BB R R S re O TE R SRR
AR RBRA e LG A R KRR S B RRR |
Rt i MHC b o fEut #u L3R T ine 75k o MR e A
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*RIFEE G B ap it (endocytic capacity) 71 0 S F HER K
dmPe o BAEARY o BN IR BSRB) A o F]P > AR AR MK e
AR PR R R me T EHE - R E R
BgIE PP o a4 CP Y 1pM 3 50uM k& ¢ LPS (100ng/ml) &
P& A S RAR K% 24 ] PF{S > 4~ 100pug/ml FITC-labeled
dextran T 54k » 2 37CT8£ % 0501 % 15 ) £ Ul we
% (flow cytometry ) B TAFR & e chpf e (5% B o B 5% BT M8
PR R L oM Rk e MR g B0 NE2H Seo By AJR LPS
A SRR e Ap ot o g T 4 CP W e ff RF e s 1T (R
=)o fE it 4 CP fe e 40uM 8% JE B T 7 3 4 X 50% > 14 5 A g i
FCP¥Apg AR AEMR Roe2 AR -

g \ﬁﬂ”&',}i"%l /i ¢ %12 mRNA £ 3§ pJ3&
BrRfhme A p LB it S RE ALEDS Y > e EE ik

I F-MHE 8 &4 o eV %’ﬁ'ﬁ e g E W HE P w o
(monocytes) ~ E ¥ m 2 (macrophages) ~ #f % ;% ‘w2 (dendritic cell,
DC) ~ B im® 4 T % % fk fmve Tl A 10~ & 8foid 1 2 358
B B AR K e g L w2 % (proinflammatory cytoklne)
Ayt o B e e LPS ¥ R R K mre w g U mie ir k. TNEF-

a IL-8>1L-6 2 IL-1 Ben& R o gt 7 2%k ® > feit 4 CP 2 luyM I
SOpM JE R 2 LPS (100ng/ml) £ 35 % A = RAR K wme 6 ] PFis >
5Bt RNA T 4% RT-PCR K p| 2t Rk hme & B & 2N P g
Eh BT o it CP# "% MR wmr% FILPS {4 4 2 TNF-a ~
IL-6 2 IL-18h4 8 o @ tIL-8 2L+ » 451t CP ] & dr | e

X (Bl ~)e fivo & IL-12 eh& I} > pwv e & LPS ¥ fjkh v 2
IL-12 =x H =~ [L-12 p40 4 3> 24 e 4%&«?—1- it CP ¥ $r4]IL-12
p4dOmRNA e & B ¥ & iv % kB &} I =S I T
(Dose-dependent) (B4 ) - &% & L= IL-12 p70 2R E (BT )
Arifes & Bor it 4 CP {%%’d Fr$] IL-12 pAOmRNA 02 32 :E 7
gl he % IL-12 chi B o

NF-kBi# £+ %]+ +% #& # (nuclear translocation)i# &+ F]+ & (7R 38
ERAERY 5 L FAI R R e B RN G2 AT (T
# o Ef a3 ﬁ % 17 (Western Blotting)> /2 » & L #F31 NF-«xB
L BRI o ARk b CP i § R R AL A S BATR
Beimre AS Ak P2 LPS X st A 15 A 482 30 A 4TS o § Bime
¥% 39 0 Bl TNF-xB p65 5 ## & i+ Ti”’ » NP Sk Rt 0 &
LPS ¥ JhAgmipit » 61 4 CP %1 LPS £ I AJZim?% T » NF-kB p65
15 A ‘r /J» Iy (E%‘]'L ) g‘F"T‘l' fe it  CP # F#ri] LPS ‘TJ/;{L
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NF-kB p65 1% =4 & 14 o

REMT e & F RMLR
MR o AP ERLL DA LI RD? > LK %R
JiEr Y i RfREGE S o BARF Y o MRMNK T T R
9 MHC A + & LG JEA B o8 Fuk g B4 jﬁ T w2 o B3RP wm
e %ﬁ d "Lk {4 + | (co-stimulatory molecular) » % ‘w?% jgr% &b
et Twree X BR e H Thwrwigfimm i 342 -
B AT ey & F & MLR (mixed lymphocyte reaction)ip]3# < _F1
L R e e el et E T e o (e S - 4B Y £
B F ORI HN o At pzEe > lbffﬂ shikonin ¥¥ emodin 4 %] & {7 14
1uM 2 10uM JE & Rd® A = 3BTRS v 12 > A 22 LPS( Ing/ml )
LR E 24P 1t Xray (30Gy) A %—/‘@W:@mﬁﬂ#‘m
Pz w2 2x102 0 2x103 0 2x104 = B FF'&E’ l;’i?ﬁiﬁkﬂéﬁ T Pz 08 &
Bk SH 4R %S 0 e r 1 uCi/well 7 3H-thymidine - - ~ /| ¥
s Jo e > ¥ p| T H 3H-thymidine & » MG P ¥ &5 B 5 $Hin
BB IR e gt T ‘m"é’ﬁ Mo X M7 8 A K 2R P2 4+t o LPS
}f@ﬁo’_?é’;L jg‘mﬂﬁ'"'lli}a »renif @ T m”?lpl"i‘g“ (r]'J‘—) *E’
it ¥ emodin B+ ¥]33 F] LPS 218 2 & RAFR dm¥e #7518 T ‘w2 3
4 F R ; @ shikonin &2 LPS ¥ fhrd2 T4p it Pl iz £ 8 o Tt
emodin & ¥ i * Pk T 4 2§24 * 2 > 4ojpdi p ¥ L& o

#'E"’-*T*m”EA\ L K f,%/?lpé‘

AT G R KRS T w o i F Rt ’ﬁlp“E"’—*F]‘ T mre 5 d
BER Kk e g™ > Foa it g - A T etimre (Thl) 2 % - F
THerimee (Th2) T F A AN w2 LB F REMRLEF R - 5
TOfEY LB E AR w2 (dendritic cell, DC) 2. E e T dw
g i 2o B o AV iE Q) R OB % ¥ 3k F & (mixed lymphocyte
reaction » MLR) T 41| # 7 3% fm#2 ik (flow cytometry ) & ip| 2 fZif e 943‘
T fmPE e N ho e gcd end A5 (4o IFN-y, IL-4) 1173 fi’*ﬁnﬁgé—"z T

w? ® Thl/Th2 et Bjo d gt F % # 481 5 CP 12 40uM k & & LPS
(IOOng/ml) it A AR Rmre 24 ) pFis > 12 PBS i ] EFRCI
B Twmeiprsd 53 N lrﬁmmﬁ S5 EEom 0 27 LPS ¥ AT 4p
R e g Lk afE ity CP % LPS = e IR :fW%'J%?~'§‘]TﬂJPE
85 fmP2 (Thl) ens it b ’m] s it 4 CP Hjb12 T & 4 AJ9 2 #7
amrzqpit > A E g% - A T #Wetiere (Thl) s itb G| T4 35
R T#E’w?e (Th2) i i3t GI(B+ =) -
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PR EAL G EAFED rwp ARR%k P H R g L
5 o B g 4 ’ifﬁ'ﬁmv‘ ﬁ@ifmﬁwﬁ;gﬁ;aﬂh L AT
WAL A Rm L § .7371,, #i;%f; B P ;J:a_m;g_;y%jéﬁ VRS
o RNAEBRZEFEZ MG DI RER ) RS T - RE
,S‘i HPanPtip Vo rpiE - 2V EKRY T B LU R LA
aiaE SN s U L‘l“*‘*féi BRI ORTER > ARFY I
B Fug L E i‘amyuf AenFar s MR A T EOR N PR
ki’]?i]“%% ﬂf\"ik’#é-ﬁm’% ‘%O
B A ki SONF-xB g L F 7 49 % 0B B2 % i e NF-xB
AL SE L IS e e -
CEARZ 2 LA A2 X o NFxB 73 A% &2 ? o fR
o Z K - £ L Aptk o P o e Aodrdiit Rk w¥e (dendritic cell,
)N i FLA i 2 s dd ] 0 ot L 15 4731
2 in vitro % .“i ' B NF-xB #4573 B0 Wi T it s o
m ey - EER R 2 § A B RV f’rm”v E oo §oob s ANy e
AR IA R By § pE (lipopolysaccharide @ f§ 5% LPS)
n‘i— g ap 3 A2 B U v FE NFxBo & w3 {
HLER e (promﬂammatory cytokine ) e3> F|pL ¥ i % 14 NF-x B
m"“,;riﬂ o i it 4 (5uM) £ LPS (10ng/ml) % 32 &3t B-16 ‘m
215 > ¥ NF-x B /& I“JL L enf B ¢ > B ot shikonin, emodin,
liquiritgenin % forskolin ¥ 3 #xfr|d LPS ”Lr/;sr’"ﬁ*é‘i Zz. NF« B #
M o % H 12 shikonin % & 98%517:}»?% £ 5 ZR@ 3P E ¥ PR shikonin ¥
BRKmemie F B ERE% > T Iﬁ, shikonin J& & 7 10uM H
P A TET 20% (Bl ) {iE-H AT PR d’”ﬁiﬁ‘ushlkonm
}}E}irﬁ""‘\ZUM’—n T WA 60% - B F iR H 98%Frd] & oy
shikonin ¥fm¥® cnfm®e F B PATE R o pL 2t FEH4e v 4 CP ﬁ_ﬁ‘j’ﬁ
e P BN S (Er 4] > AL ) r & 3 F A 45 (Western
Blotting) > ;2 » & £ £ 3 NF-x B p65 28 #% %5 i 73]  Bgor i 4 CP
¥ Fr4] LPS 2. NF-kx B p65 1% =45 F 1 o B av pF Rk fmbe chd
rAasG L LBEPT e Eae R RR KA
( co-stimulatory molecular ) (CD40 - CD80,CD83 2 CD86) % % f& #
B e R chA L 0 4o B8 L e i TNF-a » IL-6 2 IL-1
B fiv 2IL-125 €& %2y e & Bk £ I NFxB #47]
P A R PG A CP T R S g )
ek + (CD40 > CD80,CD83 2 CD86) % = % & ‘w® g% TNF- a )
IL-6 2 IL-1 8% % % » fit 4= CP 7 ;*gr} #r4) NF-x B 2t 4, i
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LR E D Prd R e LR E LAERGEM o Lk dpRE 2 [}%
dpdi o 49 & IL-12 p40 s 48 X 3] NF-x B 4 7]+ et 45 0 A4
“48% o (L CP 7 #74) IL-12 p40 mRNA h4 2 4 6 % [L-12
ZEZANEES o SN bR

BT I AR R e s R R e ENRRR Y o ANPE
B~ R e 2 B e e 25 (CD40,CD80,CD83,CD86 %
HLADR) - # ¢ % CDS83 P {f4v 5 # 3k i % & o 2 ¥ 3od >
P4 3 AR H 0  CDA0,CDB0,CD86 & #5 ik fm % & & £ [
fe g + | (co-stimulatory molecular ) > € JI B4 B R K fmie &2 T ‘m¥e
A6 AR SRS £ o @ HLADR 5 1 & ffin 3 4245 £ 40 = 3]
(MHCII ) FLir R 3 A 3 o i 2 R fhie ¥ 4 fﬁﬁf\;}* WP ¥Ry b2
ELAJ i AR %‘7‘—?5 25 B EEPIHERMN wE
ok ¥ o Fla BES ﬁ'ﬂ]ﬁ?’v—k Tk b 2B LEFR

mﬁx,{J_op?afr#\é.giﬁf”{‘milxiz\.g%#%dg ¥ 4R 2 R
Mepe s 3 5T 4 0 A SRR I T L Fr ] S B AR e
B R )f’&- » B RE 2 # o ot ﬁ«a‘z&*‘?mﬁ“ A B R K e (tolerance-like
DC) ¥ 55"]9“ ¥- AT we L hF REniaps - AT we L5

F R o 3% i p|2E4@ > shikonin ~ emodin % 5 1* $ CP # ¥ 33 i5 4t =&
RiEzemd L frdjiep e p 4 A EFrHH VitDsfpg 0 P o e i
/%@E’-_ﬁ Vit Dy et %)k dm e > B Al BRI B A A S Bp a2
Tl E - AT e LR S BE A SAEE Twehg 2 p
SR NIoH D MARA S
£ «uv‘ R R A R F - BER ARG LI o LIF
BFREZTRFS A P EENSEE o TNF-a > IL-8°IL-6 %2 IL-15
/;r% ; mi;f:a:;,ﬁ FLF T Mo B e o LPS enflT o R
"?—’ A boat e g F RS Y AP B £ & dm#2 o Tumor necrosis factor
(TNF-a.) ‘m”e,;r% PO R A 3R AT o F'F‘;:‘ MIkz HAy%e o 3f T H 5
‘m”ﬁ'ﬂ:r}”/ﬂﬁ\' )\m[,%}%r%g,fkm TNFal_‘%_ﬁfﬁ‘; iR F IS ¥
Zh B - M&X ~SARS 2 pri R 2 €& B Y- ’“H%fﬁfﬁ?
(AR AT 5 77 4 4 TNF-o i B 4 S 0 PH - 'él& )% - IL-8 7] 3
v # 4% % M4 (Chemotaxis) ## ip > [L-8 s j&+ alv%* 9 Hﬁima‘h
#oll-6 - R mieE > Ha s AL AE Y ASER
FULF RERELIRL 5 c AP 25T 5t P CP ¥
#'ﬁf;‘é;;ﬁ fmPe T LPS A 4 2 TNF-q ~IL-6 3 IL-1 8h# E -
P BETHREARELS CP i wme kiR LR T8 A
IR e B AL - A R HE I o
#éd‘?éﬁ%fm’f’?%gﬂ '_Té’eFE %4 + | (co-stimulatory molecules ) » %
R ek R FE R There X R e F T i 7 e v 3

131



¢ %E%%’ES‘F 5278 %3

S ERA o TR A E p V)53 A L F LPS 1 ken i E
AEHERDENLEF R R EHT W% F R MLR (mixed
lymphocyte react10n)/E BWEA = ;%JL mﬁjf\ S e fkﬂr‘ ot B F‘*i”
T wmP > T4 ﬁé’S eyt B F BRIFEE Y o — $Lm 3 ggﬁ'pé.iz

T s A1) /,%rév\ e % - e Thow > RIS T g % f‘.i%
4o Rz FE- ek T.fém’?é}; Ak )35 > BT mee 8 4 F o
gH]s3 o d FEREFHT > VitD; ¥ 2 2Frd]d LPS #rig = s 4 &
B > emodin ¥ ¥1]33 ¥ 53% @ shikonin A/ & H = wmea H K R T
#:2 7 »xd]33 LPS #rig = i1 T w2 3 2 o+t $& shikonin > emodin
Vit D; = & @ e 5 R[3# > shikonin  emodin £ Vit D; # 5 % ¥ & X
S AR A apt B REFER = fﬁiﬁﬂﬂﬂﬁf S eE R oo AP E R
FIF we AR R K e 7o )a EAREDE B FFTER el s
SR ek MRS 0 AR EA PR H K EH R o bl
F T mve i F Rl oS TFEF;Z E% K2 LPS H fhAamipt
HRAFf e h gt CP 2 LPS 2 Fad2™ > P drd) % - ) T 4 i
rE (Thl) ﬁq/,},ugui,, Jf it CP HppdmTes i "ﬁj”%#l‘m
Fegpvt > R % - 3] T Wetwre (Thl) chs b 5| I fl 37 4% B
“-ﬂTWﬁmw(mmnw”“wovﬁﬁw’*w%HAza
Plgpcas 5 - 2 T £ ? b€ & e ek 2 - > HEBLT 7 %
2 ELISA = 2 Bl £ IL-12 s ﬂém‘*%%ﬁ—r it CP ¥ 115 »adr
FIIL-12 eh& RE 7 K451 3 CP ¥ i %ﬁ—\z’ Frd] IL-12 0k s :E 7
#ﬁﬂﬂﬁwTﬁy@w(ﬂﬂ)ﬁ@@wwodﬁﬁ—ﬂ%%@&w
B 7 BT % - A T et (Thl) ci R~ 23 28 % - Al
Fop#mpRFZ ek RF > @d APtk DEBALD AL P
W &L qdait CP# el % - A T 4 24 w2 (Thl) s

(RERE= S EF Ny #’“#Hﬁfﬁfﬁm’?’* SR REAT T 0 VP Ap T A 'FB#E' i
'L#';’ CP —9—7‘5 3}""# | o F T e #\j\ﬂﬁp?’“’?r? /r'}% o p’%#ﬁfﬁg
B2 B B

RFHLE Y FELR QPP 03 ER T2y i
P EGERNT S N4 EROISERTY X2 g
%K%wmwmsaérﬁpij’*#§7m&ﬁf7pzﬂ
B LA L PRSI AT R o ok R
s T A A 4 eh? X & 48 i 3 (phytocompounds ) > I 5 3 4B F&éé‘,—%
Ry et LR L RN T T T
ok a0t ok R AT A FlECR e~ B K e B 2 K B

oo

# 0% 1
=% W% &
g ?T
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N

BN RIFIHES F B NS 2 S e R 2 TS A
Flfcde F s b e T 2 T S0 T b U AGE R e A8
A EH ke > &Y R S BAERK e ;fggi 3 AR
ek b o~ SRR e ek S M Bl e = (profilings) 0 B e 4F w0t
Ryuhenag 4 o et Tombe 3 R g ot Twie i {70 13 2
i P U BTG A BN LS L EBEN A

%?%iﬂﬁﬁ%}&i%%ﬁﬂ%%?ii&ﬁ%ﬁ?(ﬁé
PEPEFLAARA ) APIRE BT AR E EMAFTY 0
F5Es ¥ l;%%%iﬁuii& tenpthe Adm > AFHR AL E2THFT P X B
FAe A BB E 2B DB B o HIET & B Ao * R
iy LEH R F LA S 7 T EH4 (4 (phytocompounds ) > 14 %
IR fE e R o PRRie e Sk S A A E RN
PEE N BT L B aiE LR U ERE LS A
LB e £33 AEATFOH o fHR K o d AP B AR
iR R R 0 AL B T3 ER P AR A d 5 AT A
MR K W Pe (dendritic cell, DC) & #7 § 24 g %%\z’ £ 7 AR K P e
A ivos B R~ R R S M Bl e 2 (profilings) & A MR A L EE R o
AR A e T %’%’ d T8 14 + | (co-stimulatory molecular) » % ‘m
e e E e Thwe o R Twre s 70 14 3
EHAZ L o REMT w2 F & MLR (mixed lymphocyte
reaction)iB]3# T A A1 * 12 2 Rt Rk e kT el E’vﬁ T wmore » iF
B AR R TR 0 S E R P g AT cell
PRI P R T N ER L R w2 A E L 2 e by
-7 AR T %é v g E 2 47 (Western Blotting) = /2 Rk #834
FUB LS DR T o 2 A B e PR S 0 B H T S L P
MED CRFEEZFEF PR FEAREL 2 EF BT AR well
quality control 2. P Z g = & iT% 2 77 > UL Es P %%Iﬁ,fi fL & p
o THFARFLHY FEREL GG AT

Pt

AR RS Y AL FY FELR
CCMP95-RD-104 % CCMP94-RD-027 3% -5 % 404 » |
B
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Figure 1. The inhibition of pure phytocompounds on NF-kB activities

of B-16 cells after in vitro transfection with NF-kB/SEAP
plasmid. Data are shown as percentage of relative activity
compared to control (i.e. 10ng/ml LPS treatment), the in

inhibition by co-treatment with 5uM test phytocompound in
combination with 10ng/ml LPS = SD
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Cytotoxicities of pure phytocompounds on human
immature dendritic cells (1DC)
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Figure 2. Evaluation of cytotoxicity of test phytocompounds on human
immature dendritic cells (iDC). iDC were treated for 48 hrs
with pure phytocompounds and analyzed by MTT assays.
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Figure 3. Expression of surface markers on DCs that were pre-incubated
then with test phytocompounds or VitD3 for 12hr, then
stimulated with LPS(Ing/ml) for 24hr, followed by analysis
for expression of various surface markers. The expression
levels are expressed as MFI, determined by flow cytometry,

and the data shown as mean for two experiments + SD
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Figure 4. Expression of surface markers on DCs that were co-incubated

LPS for 24h in the presence with 1-40uM cytopiloyne,
followed by analysis for expression of various surface
markers. The expression levels are expressed as MFI,
determined by flow cytometry, and the data shown as mean
for two experiments + SD
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Figure S.

Phytocompounds and VitD3 can impair the secretion of IL-12
p70 in DCs post-treated with LPS for maturation. Immatured
DC were pre-incubated first with test phytocompounds or
VitD3 for 12hr, then stimulated with LPS (1ng/ml) for 24hr.
Culture supernatants were collected and kept frozen until
using. IL-12 p70 in supernatants were determined using
standard sandwich ELISA.
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Figure 6. CP impairs the secretion of IL-12 p70 in DCs post-treated
with LPS for maturation. Immatured DC were co-treated
cytopiloyne and LPS (100ng/ml) for 24hr. Culture
supernatants were collected and kept frozen until using. I1L-12

p70 in supernatants were determined using standard sandwich
ELISA.
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Figure 7.
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Effects of CP on endocytosis of FITC-labeled dextran.
Immatured DC were co-incubated with cytopiloyne and LPS
for 24h. DCs were incubated with 100 ¢ g/ml FITC-labeled
dextran for 1 h at 37°C. Uptake of the same concentration of
FITC-labeled dextran at 4°C were used as a negative control,
and cells analyzed by a flow cytometry.
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Figure 8. CP inhibits LPS-induced mRNA expression of TNF a, IL-1
Band IL-6 but not IL-8 in DCs. Immatured DC were
co-treated cytopyoliene and LPS (100ng/ml) for 6hr. Cell
were collected and total RNA were extracted. TNF a, IL-1 B,

IL-6, and IL-8 expression level were determined by using
RT-PCR assay.
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Figure 9. CP inhibits LPS-induced mRNA expression of IL-12 p40
IL-12 p40 in DCs. Immatured DC were co-treated
cytopyoliene and LPS (100ng/ml) for 6hr. Cell were collected
and total RNA were extracted. IL-12 p40 expression level
were determined by using RT-PCR assay.
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Effects of CP on NF-kB translocation in LPS-stimulated
mature DC. Immatured DC were pre-incubated with
cytopiloyne for 45min, then stimulated with LPS (100ng/ml)
for 30min. Nuclear extract were prepared and the nuclear
translocated NF-kB p65 was measured by Western blot using
and anti-p65 Ab. A quantitative and analysis of the western
blot signal was used by image analysis and GenDoc
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Figure 11.

RO4 and VitD3 decrease APC activity of LPS-stimulated
DCs. Immatured DCs were pre-incubated with test
phytocompounds or VitD3 for 12hr, then stimulated with
LPS (Ing/ml) for 24hr and DCs were harvested and
irradiated (30Gy). Irradiated DCs were used as stimulators
for allogenetic responder T cells. Three concentrations of
DC were plated in triplicates and mixed with 2x105 T cells
per well. After a 4-day incubation period, cells in culture
pulsed with 1 puCi of [3H]-thymidine/well for 18hr, and
harvested, and the 3H-thymidine incorporation was assessed
by liquid scintillation spectrometry. Results are expressed as

the average of triplicate wells.
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Figure 12. DCs treated with CP display impaired ability to induce Thl
responses in vitro. Immatured DCs were co-treated
cytopyoliene and LPS for 24hrs. Test DCs were washed, and
then co-cultured with T cells for 8 days. T cell polarization
was determined by analyzing the levels of intracellular IFN-
v and IL-4 accumulation via flow cytometry analysis.
During the last 2 h of stimulation, test cells were
re-stimulation with PMA and ionomycin in the presence of
brefeldin A.
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