Open Journal of Nature Science H AR}, 2015, 3(3), 70-80 Hans X
Published Online August 2015 in Hans. http://www.hanspub.org/journal/ojns
http://dx.doi.org/10.12677/0jns.2015.33010

Mechanisem of Action of PICKCa Adjuvant
and Its Therapeutic Vaccines

Haixiang Lin", Yi Zhang

Beijing Yishengxingye Science and Technology Co. Ltd., Beijing
Email: haixianglin510@sina.com

Received: Jul. 27th, 2015; accepted: Aug. 14”’, 2015; published Aug. 215t, 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

PICKCa, a safe vaccine adjuvant for human use, is a complex of poly IC-kanamycin-Cacl,. It is the li-
gand of pattern recognition receptors of TLR3, NOD and RIG-1. PICKCa vaccines can activate innate
pathways in vivo to produce cytokines including IFN-a, IFN-B, IFN-y, IL-2, IL-12p40, IL-6, TNF-q,
promote macrophage function, stimulate antigen-presenting cells to produce co-stimulators of CD40,
CD80, CD86, activate cell-mediated immunity and humoral immunity. Due to PICKCa adjuvant en-
hancing productions of IFN, IL-2, IL-12, the adjuvant may make prophylactic vaccines from main
humoral immunity to possess strong cell-mediated immunity as therapeutic vaccines. In 3 indepen-
dent assays of post-explosure immunizations of mice and beagle dogs, PICKCa rabies vaccine was
much better than commercial adjuvant-free rabies vaccines, the protective rate was 70% - 100%
and 20% - 30% respectively, and the statistical analyses were significantly different (P < 0.05 - 0.01).
PICKCa rabies vaccine and PICKCa hepatitis B vaccine are ongoing in phase-1 clinical trials in Singa-
pore.
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BEERANHZEMBEEER, RUERNETRERTRAMEBRRERNEMBHNEEY. ZEALE=
FEFIR A SZATLR3. NODFMRIG-1E &, K REFIBRESZAEEEEEAELIERRAE, B85
B4 RERIIRE, RETIMEAFN). BARNR-2(IL-2). -6, -12. MEHRIERE T (TNF)FHRE T
RIFEAE, fREEFEAE SRR A FCD40. CD80. CD86, {RitHiREFMAMMNRE. WHALTH ESH, (L
RN R AR AR AERE, RtAEARKYEE. FREFAMUREEEN 2 RE, EHT
RFTIME. AHBNER-2. 1210724, 8N FEF24 R 58 50 T MR 1 5% 23 B A R I e i
BRI MR . FE=RBOL B ERE R EE /DB B ERRIRR Y, EREEMGINE R
T, ERSTENAERBEEE R ERAN20%~30%, TE-EERFBEE A EiE70%~100%, it
S EBEENEZER(P < 0.05~0.01), FFERERIRIEIT R LR Z G R 8 IEEF ST
BIlE KRBT AL -

XK ia
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1. 518

IRTT PR P L T IR AR AR RGBT, CEDU R A HURGL ) S ORI, 2 B R R O
FCHE TN o 0 FHIE A e 7R DA o G 2 S, e G2 I 25 i I 41 G 928 (LPk B s 28 I I 2R 7R f 2
)RV T I RE TS I E B AR . FRANAE 30 4 AR T A4S HoA [ 9 AL ESE R RS T[] &
JHREHI[2] S5A% A v (R R TR« BB P [3]-[5] 5 ML A F 45 SR s B - Ve 792 1 O 2 (et 17 AR
SRR R S, R e, STRBITEEEAE, REARITERIER . WE 1 PRk RIE
R B B A VR TT P R

NPT G P8 1 S0 AR S S e A5 B R R AR Rk 2, B S5 R e e M e 3 R B R
Bruce, A.B.fl Hoffmann, J.A. &I TLRs IR A 2 AR W] LS TAE WA B 7 5 G im A 3ERE S e %2 6] [7],
Steinman, R.M. & FUAR R 40 M % A4 T Ik EL4H S 25 e 1 S 22 [8] 11 3k 2 2011 4145 DR A2 B 2 AR 2222
XL I B AR A 7 S % P BOAIR T VR E AL

B R A7) = 2 B8 2R 51 5% 14 (pattern recognition receptor PRR) AL A[9] [10] [23], &l 1 [11]F7%,
522 Toll-5Z & R i (Toll-like receptors, TLRs) /] TLR3, ] EL£:1H5] dsRNA s R, X2
Se R IEIZAR, RA S EE B 40 4% A X7 (nuclear factor k of activated B cell, NF-xB), {23k % i
BRI H1 1 BB (IFNL) A B R LT IR S & S % 1 R 38 (nucleotide-binding oligomerization domain,
NOD)&E AR, RERMIERIE RS —HREE L, HRI N RECAL G, 2 5m2E S1Eisar
o WATRABEGE NF-kB. 5 =252 RNA IR)iehf. Mz 325 | (retinoic acid inducible gene I, RIG-I),
RIG-I A& 1R 51197 25 dSRNA 2173, 54k NF-xB, 0% 48 2 98 715 211 3 (interferon regulatory factors 3, IRF-3),
JREN G RS M FE IR, B A M A 1 BT ER[9] [12] K095 2 B A FE b= 2 1) dsSRNA AT
AU Bz R 51X L8 PRRs 454 Jr A sh g AR (a7 4k 88 (myeloid differentiation88, My88) (5 514 &
EE RS A IEETINER pHEEKE AN Toll Ff AN 2 1 2 4&48(Toll IL-1 receotor domain containing
adaptor-inducing interferon g, TRIF)#%4%, RIS NF-xB P24, {2t Wgnfei 7, @i 241
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Table 1. Comparison of PICKCa with rabies therapeutic vaccine and prophylactic
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Figure 1. Participated PRR and its ligands in a host infected viruses
1. MFRFIRERETIE S 50R0RA Z AR AR F

Jfi(antigen present cells, APC)iiE4k T 40, /AR R FFF1 IFN1. IFN 7551 dsSRNA B0 1) & 2 e
R (protein kinase regulated by double-stranded RNA, PKR)/& dsRNA fI4Hi N 5244, 15 dsRNA J&, PKR
REHBEBRL. PKR KM 322 A MME 50 1 20, #i PKR REAIH] mRNA B8 1T )8 55
YRR E AMA R, REMEEEEE . Wl 1R, dSRNA SR B -R ORI SO AT L 2
RS2 AR, AREPUEAE XA 5, IE S s, (Rt es T 4S5 [13] [14], =& iR BEiEw]
DA E IFNL P2 A2[15] [24], W75 BEJS BORR S 1 S e S B, LRI R 22 1B /0, R IR SR 72 713K
R, RIRFHEE 6],

TN T P AP S BR £ R 1R R 7 A v S R LA S ) &SRR, R A R S
Wt 1 HBARTT R L.

2. BEERZ# PRRs gYHiR{x

P 21X — 26 25 F 2 B R AR FITE TLR3 JE RISk 5B /N R P BTt B 8 e bi[4]. 14 2(a) 42
FH—Fh kL IR 22 St (A plasmid expression system)ill & Hi Bz RAM AT BAgE TLR3 1R 40 AT A 2 (198 71k
FHIRIE 5 (MDAB) I RIG-1 11, MDAS J& sk WX BR324, 3] ds RNA, 5 RIG-1 AHEL, #ud NF-«xB,
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fRHE IFNL 72420 1] 2(b)& Xt TLR3 B FRIBJAIAS B 2K /N B S YT B2 R A 77 PBS, 100 e/ R, 24
ANETJE U 5127, SR ARG & ELISA J530l 5 Ao S Fh 4 e 7, 25 SRR S0t IR e, 2 Rig i
5 iy A0 DR R K 1] 2(c) R 2(d) A2 e S i 4t 50T CID50 H7NL 2 2 98 5 i B R IR T
SE IR R RAEFDN TLR3 JE RIS R 5B R /NS R 245 PBS i HEZH /)N 1 B AR AE B s (P 2(c)) Fr At (1<)
2(dl))#B B 5 3 A5 £ 1 B (P < 0.05).

3. BFMEFEEECERAMRIIEE]

B ARAEFNRI R RAE R T HE PRRs PRI 5 &L T ERR A AT 5 55 — R VI DhRe . TSI E
W2 M RE S AR SR A, AW S AR LR, TEAST A g S B L T K PR A LU T R ) E s R
JEMPURIE RS T 400, 4 CD4+HiEh T 40H R0 E Mg an R m I HuERT, A sl y TR 08— 28
EEVRAN, FIE MHCH K0 FIIERIE, A R R0 A [FE 20 IFNS M8 RBEE - (TNF). IL-6.
IL-12, X AFHUAARTE U B2 G 7 1) 40 S e 0 R AG BN 1 [17]. 4% 2 85 R IR R A FRVRI B R AE R
925 T 55 B RN A R K B AR B L 3 (3t R A R T

4. RFEERETHRENS ]
| BT E 2 IFN-a, IFN-p 4, iz EREgu ™42 1128 IFN-y HAEH NK 40/, Busi T

M4 1 RS 1R N SR PURSIE, A RARIUR BRI Z e A 1. % 3 45
RMER AR A TR, N RRER R e 5 LAt ae™ AR R e TR, ey

8 o TNF-t IFN-y MIP-1b 150, MCP-1 10 10
S —— ° ® NT ® Lungs
g | — 6 a 8 a8 .
3 4 4 100 8 X a
g6 g 2| e g -
= 3 % 6 5 6
= o 2 2 2 50 B E
B 4 £ ot e gy B
g 5 0 (B o o E 4 é’ 4
B H & . & .
@ S 4 Rantes KC 15, JFN- E . E .
o 2 2 — 40 (A2 = g & =
e 2 2 30 10 $ s
“" £ O TLR3* 0 0
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C P> = 10 TLR3 == = 4 TLR} = == 4
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(a) FHFURIFIE RGEM5E Bz RAEFIXF 2 F PRRs (IR 55 (b) B2 % TLR3 3% K Bl 2 AR BRI /N B2 A 4T R T 1) 8406 - TNF et IFNy,
MIP-1b (EWE4m i 2 & H 1b), MCP-1(PEAZ4NE#aL & H-1), Rantes (BafLE 1), KC (AFEME4M), IFN-; (c) (d) MZRAEFI%
TLR3 3[Rl g 5 ANH I/ FRE i (NT) AN (Lungs) o7 8O0 7 S0 1 82

Figure 2. The anti-influ responses stimulated by PICKCa in mice of dispensableTLR3-gene
[ 2. 7E TLR3 EFERRK ST ERE /N R R FEF TR RS S R N

Table 2. Phagocytic function of macrophages of mice immunized with rabies vaccine using PICKCa adjuvant [percentage of
phagocytosis, (phagocytosis index)]
# 2. ERMEELEINGE(BRE S B BRI E

A7) 0R 3R TR 14 R

EE 66% (1.93) 58% (0.98) 78% (2.74) 48% (0.99)
BB 82% (1.48) 70% (1.9) 66% (2.46) 45% (1.14)

] 4% (0.09) 10% (0.12) 27% (0.45) 12% (0.14)
A ERK 11% (0.13) 31% (0.47) 34% (0.49) 6% (0.12)

0 RAGEE—, 3 RASRE IR, T RESE=IR, 14 RAKIEIIR, BWE, T 2 DRHEFISMER, 4 /N EIUE
EEAMMASIN o AR 0B AR 1 ADMER I BRI B A MRIR RS AR A BT A MR 4T U ERAS B P M
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B AR FOE BT NK A8, SRS SRS AU ARy e v e, AR I 4 R G2 T ) R ) 4
MR T, 7E g g S 7 ) bR A T A EI[18]. TLR3 5 dsSRNA B R K2 1 J5 A i SR 58 IFNL [
ARSI 7 RIS A B T @SR M PUR ERRAS, BRI BRGSO ], 456 R (gt B
YHARTHRE, IXTE 3 BEM AL RGBT 6 A R T e sh B EH -
5. R (PIKA®EFIH BN AR SR AR (dendritic cells, DC) LRI 7 F

WIGE T PR AE AR W AME S IE RN, 38 —(E 5 kB PR 247 NRPUE-MHC 5 T 401524
A EAE ARG &, %G SRR NE WA R, B E 9 RILES TS, RAFE APC R, #
5 Th A LRI T2 AR 25 G, DA OR S L5 5 R EE I g i A=, e b e BURFAE ¥ & CD80 11 CD86,
CD40. ¥ 3 & H R AR5 /N 1 BUE B8 23 A0 1A SR 4H L (BMDCs) 1 H J& - 351 5% it [ (Mean . Fluores-
cence Intensity MFI) CD80 A 59.82%~90.66%. CD86 M 11.70%~38.66%. CD40 M 16.98%~58.62% [2],
2 F IR A

6. PIKA®KFIEAIF S A4 mpaE T

(1) ¥aE Th 4tiff, $25 1L-2 L]
F PBS.2.75 pg KiG A4 I E R T (IPRV) A 2.75 pg IPRV 5 75 pg 2 B2 4, K %% C3H /MR,

Table 3. IFN level induced in immunized mice with various rabies vccines

%3 EFEREEMEGREN N BRTRENSS

0K 3R UPS
PBS <20 / /
TR <20 / /
aliflrg <20 / <20
B 254.6 269.2 239.2

O RIESSFEH 1K, 3 RIESEE 2R, 7 RVESE 3 IR, BTG WIS HR I 40 B 95 4895 (CPE)IILE TR .

59.82% 90.66%
" MFI=183.89 MFI=685.23
CD80
11.70% 38.66%
f MFI=78.19 MFI=89.53
CD86
16.98% 58.62%
Nj&u MFI=66.23
CD40
PIK AR AT PIKARI¥ S

J7i%: C57BL/6 /N BMDC 4iiffi 44t 5 PIKA SR E 18 /M. FACS £
Il CD80*, CD86"F1 CDAO" 4 i ) - 1) o s fiE .

Figure 3. Up-regulation of co-stimulatory molecules of dendritic cells
activated by PICKCa adjuvant
[ 3. PIKASEFIFGEN A DC _EiFHFRIH S Fr=E
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— JE S BRI, I B SRR F R IPRV TR, 24 /N R YR E3EWEB N BH i figmsng
i Z, 6 /Nif)E, 4 EETELr4EIE4tit b, 80°CHtT, 7ETHEUY Bl CMP %L,

WA AR B R IPRV 41 IL-2 i/~ & B3 5 T Al IPRV 2 PBS 4, WK K5 IPRV &
J5 REMEAE AR AR T kD4 s 4t i S . T 4BMS A SR A IR ORI, X B BAA T RE I 75 1)
KPR oA T 48 i B 53 40t DR B R R A R D) o Wbk BT 1) b T 4B M % A 11 = 22
RIEA . ARG R ERILE T 408050 WA R AP SR 20 B8 -, AT AR AN [F %082, Tfi IL-2 2
WI4E Thi 20 = A= 1) e 5 B2 40 M PR 7

(2) R A=A 2 40 i IR 1 1 A

453 S/ B 500 Tl ow, PHKA A2 77128 J15 s 3 S AN [ B TR L 3 B9 L3, FHAH N2 4RF 5 ELISA J5 A U IFN-y
IL-12p40. IL-6. TNF-a 241 i P57 (0724 . 8 PIKA 7T SAi L § IFN-y. 1L-12p40. IL-6. TNF-a
IFEAE, AHFEAR T R AR, Hod TNF-o 20k &R R 1 /N, IL-12p40. 1L-6 4 2 /MEF, IFN-y
5N, L 4 2],

Table 4. IL-2 production of C3H Mice immunized with IPRV or PIKA-IPRV
7z 4. B IPRV S IPRV %% C3H /NRIFE IL-2 BYNE

IL-2 Production (CPM 10°%) IPRV (ug)
Group
Medium 0.026 0.132 0.66 33 16.5
PBS 0.4 0.5 0.6 0.55 - -
IPRV 34 54 16.8 33.8 33.6 334
PIKA-IPRV 295 295 474 53.9 53.7 52.7
Dilution and CPM 1073
IL-2
Reference 0 172 1/4 1/8 1/16 1/32 1/64
product
74.4 773 66.6 39.5 18.3 8.8 4.0
—3
CTLL CPM 10
control 0.4
100 10000
TNF-alfa IL-6
80 (ng/ml) (pg/ml)

7500
60
5000
40

20 2500

0—r==m [ 22222 [ ’ 0
OHrs 1Hrs 2Hrs 5Hrs OHrs 1Hrs 2Hrs 5Hrs
40000
600
@ IL-12p40
IFN-gamma
30000 (pg/ml) (ng/ml)
400
20000
200
10000
ol . ; G 0 |
OHrs 1Hrs 2Hrs SHrs OHrs 1Hrs 2Hrs 5Hrs

Balb/C mice administered intra-peritoneal injection of PICKCa 0.5 mg followed by the
collection of blood samples at 0, 1, 2 and 5 hours. Blood serum then tested by ELISA for
the detection of cytokines.

Figure 4. Cytokines levels enhanced by PICKCa adjuvant in vivo
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Thl K4 A 7 F EAFE IL-2. 1L-12. IFN. TNF %5, B NK fil T 4742 1) IFN-y DL B4 i
PR IFNa IL-12p400 2R AEFMESEF= A ]I TE IFN. IL-12 {§ TO &) Thl 4HAE % 54k . Th2 3540 i [l
TEZEAFE IL-4 .+ IL-5. IL-6. 1L-10. IR &5 SRR W] Bz R4 AL RS % v BE A (e 2k Thl R4 i K- 7= A
AR Th2 R 1=, BRAZE 1 40 i fee SUAR st T 1R e

7. B REEX AR RREER(L

(1) B#fIk EDso bt 5 & (1 L3R

FH— U RE A A E R 28 15 (1PRV) 3 S AN [ 751 58 1) B R FRAE A2 7 e B N A R 2 i 288 0 U 5
%, T 0, 7 REIE, BB 14 RAERIEEE SEAR(CVS) R BRI M By, WEESET%, 115 EDsoo

%2 5 SR EIRE R IPRV 5K 1R IPRV A k> EDs HUJE & 5~10 £i%, M4 IPRV (k>
1fEhiA, W5,

(2) #E5 1gG AR ARIBARAN 1]

H IPRV. JZF IPRV Al AlLO; IPRV % F45% OFL1 /NA R (ES & IPRV 1.67 ug/ R, K 75 ng/ A,
AlL,O3 75 pg/R), 4% 0. 3. 7. 14, 30 R&%s% 5 K, HIEIAFEREMNE RIRIEFCR L, 78 MiE, K
755 H ELISA J7vEKEIN 19G Hifk, H RFEFIT J7yai - fiduik .,

SRR AR IPRV BEHRAEEE /N O R w A e &, BAAPUASER, WS, iRk
PRE AL, AR IPRV TE G f5 4 KA 7 RIGFIAGUARKT sfii B, 14 RIEA G &, W 5.

Table 5. Stimulated effects of PIKA and aluminium adjuvant to inactived and purified rabies vaccine (IPRV) with NIH test

72 5. A NIH 7 A B RAEFIFISRAE5IRT IPRV SN BO(REAE R

Quantity (ug) Injected PICKCa EDso
Group
0 Day 7 Day (ng)
IPRV 0 0 221
PICKCa—IPRV 100 100 22
PICKCa—IPRV 800 800 40
AlL,Os-IPRV 3000 3000 93
AlL,Os-IPRV 1000 1000 132
20 Virus Neutralizing Antibody (VNAb) Production
« == Antigen + PIKA
16 e Antigen + Alum \ P
..uE!D == Antigen
S
EE
52
$3
g5 8
£F
é < /
& 4
04
Day 4 Day 7 Day 14 Day 30 Day 60  SBJERE

Study conducted at L’institute Pasteur
IPRV-inactivated purified rables vaccine

Jr ik
IPRVZO, 3. 7. 1428 SRt )& FIRFFIT (HRIE DI A AN R M4RF R A A bk

Figure 5. Neutralizing antibody levels of mice immunized with various rabies
vaccines
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R TR B W R AR SR e 1B A S B SR, (R EE TR R
8. BFEFIRIAMAMEH B 4. NK HRRAYELIEE R RIEICIZ

(1) HE%H B 4L NK ZH/[2]

TR AT AT, PIKA VEFRIFEAR P9 4h B2 S 40 BX 5 07 4, (2t B 4R AN NIK 42 i) 3is AL A0
HEGE, WL 6. BN 3 BRRAE I 5 B 250 floe /Tl 37 CIEE 3 R, WORANIE YL S S5 A R UK B
LA CD25 Jybn&y, i S AR A s Hm A i 0 K, SxT 4L ELfE CD19 B 4 M 3.25~25.46,
Ly49 NK 41 M\ 5.40~37.40, 5 H5E 7 B 4R NK 41 NK 4082 LR 4R 3 e 4, fe B 3%
AT IR RS 2 KA R AR, BB A ORI IFN-. TNF 25 2 R4t e 1, B 48 5 4% m AR S e 7k
o AT AUARSRSTI R A 7 I G i) 5 8 B 2 T HR IR R IR G e AN SRATVE S B MR 1]

(2) it G bk 2 0 D (J 4 ) ) 1 B[ 1.9]

FERIIN B IPRV X IL-2 FRBEVE I, TS UE T 3 0 %€ 3108 20 i 2L A7 00 S i S B E AT
FH SH i s g 5 NI B X R B, 3 6 4 SRR WA R R 1 T b (R A A e e
9. RFEFIERBEEREAFREICITHR~E IFN-y

7 SRR IS By R 25 4, HUANE Iy B S AL, TS R R 5
Table 6. Proliferation of splenocytes from mice immunized with IPRV or PIKA-IPRV and stimulated in Vera with IPRV or

PIKA
7 6. KK IPRV B IPRV S /NRANESNRIA 5 %t AR 4 A HE5E 1F A Y EE AR

Proliferation (CPM 10"%) of splenocytes after stimulation with
Group

Medium IPRV PIKA
IPRV 0.264 0.192 0532
PIKA-IPRV 3.216 2.413 3.667
PBS 0.675 0.433 2.699
A Medium PIKA
2 3.25 25.46
3 —
B
= 5.40 37.40
) e |
_
CD25 -
Before stimulation After stimulation

Protocol
Splenocyte from Balb/C mice incubated with PIKA 250 ug/ml for 3 days and assayed by
FACS to detect B-cells (CD19) and NK cells (Ly49) activation markers CD25+

Figure 6. Generation of B and NK cells stimulated by PICKC adjuvant
6. BRI B 4BAFN NK 4ERRE5E
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1000
EIPR + PIKA
800 u Control

600
400

200

. W=

NS IPRV 1.45ug/ml  IPRV 14.5 ug/ml
A blood sample was taken from patients 2.5 years after the original administration of a full course of the
PIKA rabies vaccine. The peripheral blood mononuclear cells (PBMC’s) were prepared from the blood
samples and then cultured with different IPR stimulation (see above). An ELISPOT assay was used to
count nuber of PBMC’s producing IFN-gamma

No. of spots-forming cells per 1 x 10° PBMCs

Figure 7. IEN-ySPF in PBMCs of volunteers immunized with rabies vaccine

E 7. BFEFERFESEREAN G REITIZAM~E IFN-y SPF H1 8

B, BLELISPOT J7iktsill, &5 5 nl W2 BA 40 i e 2 1) IFN-y S 38 (Fe R R TR

B 5 B ()RR G G 8 BB & DR BEFR, K2 H0EM T 4t T RmE T, D4ikra Sfae
MFEAIRIRAS, A 8 T 4 ot oK ar BICAZ 40, 78 PR T JE O R P s (1 S e B R o Al
W J R AR RIS S P B WO AR S B e b E R, AF & BIRERINLE, XRIEAE X
IUESE N

e 7 g JnT WLBI Rz RAE R 1 e R 2.5 4FJ5 H ELISPOT J5 vEAS I A I H k% 40 i IFN-y,
5 RV S I 8 1 1E N B N TR IFN-y R B0, 3B B -RAE R Wit ARt A 1R
U S e 1L R

ARG 25 SRR 0 B R AR A 2 R A2 AR B, S MR T LA R A S AR S S
SNE o 7 AR AP 7511928 T A2 QA 2 A8 A 92 S TR AV 3 oy 3 T2 6 FSH5 A ) D A T 92 1) 400 B e 2 e T LA 6T
YERIWE? HULARR) T #RE4IA 4 ThO. Thl. Th2. FRZEN SR ZASESG, Hik B4
JEPEA IFN-a, 1L-24 1L-12, %46 NK ZH052 45 IFN o, T8 T 485 Tho. Thl 70k, X2 f R e
BRGNP T N T B A AR G e A0 B e A B VR IT AR M R R R [18]. THL A SAifR e, Redil
AR TERRAM ARG, Wik 1 BRI R AR TT M B AN T 1 2 v A R X e I PR T BB
SLE PR B T IEN A IL-2 gk, IL-10 BFF, REAMOETEAK, 4 Thl [ Th2 #Aufim .

DC B2 A1 & RNk B4 2t B A S M 2 R S 1 4 8 O 2 - 24 PPRs AT dsRNA & AEVEF
fifi DC i, WA DC Fik MHC FILH % T CD40. CD80 %, FIWkt4s)5, yHiLr DC P24 4
R F 3G 4G T ARE i, 724 DL AR G o 3 RS S 1 8 I B2 [20]

TEIE E s R ST eQOCAE R B AN R HGE ST BT B FH /) B AT Beagle K =ik 2 55 5 SEBR R SR R R
VLG R B B 5, AR5 FEFHJE RIR P B %, 45 R34 7R R R AE R 9% B BT i H: R A1)
TR RCR, BIFESRAICE M BULIE GO, B A A AR R 2 B PR 37 Z AN 20%~30%, 1 5~
FERIRFE W] 1A 70%~100%. Siit 25 B IR & M E R (FFR R TR . KPR KR E R Z ik
YA 20 M A ROCR IR S . ah, RO, MR . R a0 % B (5 5% [ E PRt
P42 AERAS PME) IR FF & LR G LR 25 50, Hoh je BRI T . R 2 PE i 2
FOMBE BRI RAF 7R, SEIF R T ARIRRIT 7T

KT B RAMe TR i 22 A [ 21]

J¢ R (PICKCa) 2 RNHR(Pl). RMER(PC). FEHERK). |UE(CIEEY, HARMARA
FNURAS, X2 T B 1B AE B bk i) NS 25 [22]. 1981 4F, ZEZK#HEH TIRK, 1]



PRIFRE, 5K

2] FKBENEFE, PPRIEEELT . WL G2 AR AR B 1984 FEFF G A ERNUIES R, IRK
iR R BU™ A BB . 1% 728 7] 1999 4EASE 1432.02 J337, 2000 4F44 4 1764.47 J5 37, 2001 “E44
1320.88 Ji 3.

KT B R IRA O RIS I CIRMF G IR T A R RIE R R O, Hoh i w
B E FAR A P R . R SN E S E AT AR R E T A E AR ER, X
W R R eI Be 1 % v e B, 0 T P R R Al /D, B R R R 1 i R ORI 120
ng BN 80 ng, BRMIZR S & 1 E R N A T 0.10 mg/ml 24 0.02~0.08 mg/ml, &k A7l 5E B R K 19>2.5
U/ml B5CA>4.0 1U/mI 55 o FE8IN T ASEE W RRA 10 J R 8 5 2 RARG 1 &2 DA 5 40 B S e (A 7
7 Fof 1, AN 185 0038 7 R S5 P — S 5 (A 5k B /N2 IR T B8 A BN R RBE o 3 R A 92 i 83 1 I R i
A& T, GFaE 8. EEREAREZ 2.

I BRI G T AR N ST B : HIV B ECNFET IR VDRI 2 Brmas e i B Sars,
BB R 7E B B it AT 1 P9 A H B P 2R PR 2R S AE(MERS) s 5 e hdsl P 55 2505 75 R BRIB B S5 74
Ui IBRERR R RS SURE: EBWE. AFLRDRE. MEZRE. CRPRESE. W
S IX L A TERZ AR A RN R M. x SARS Il MERS, R BERBUNAETA YT, 025 )3 X
PR it SRt REeH T 1y, P aEafa & AR RGBSR AR K B R i B A
RCHAE R AT 0 407 R AN R 51, A B PUE R R e BREE . B RS AR FH LB R A
TR, BESR s o e M SO e e T B R R A e S T T RIS NS S TR 2
[RnEAR !

HMIESE ds RNA 22 FEAZ R, ZIRFMEEER, ColEMOGE, BT R
[23]-[26]. SRTITHL4E PIC Sy N K R K B ahW I H BA% R B 7K 1 M AZE N LR N R FE A [27], Levy
LR H PICLC, B PIC 5 RHi& IR (PolyL-lysine, FHX} 7> /i & 27,000)F1f2 H B 4F 43 CMC, X4
T 700 000) &5 &9, AR /> FER K T2, ol DUHRHEEKME, EAMRKHIFiEAH
B PIC =15 2 T4 2 [28] [29], 1H PICLC FF#IE FH ™ ., w] DL 5] 2 & %(100%) , IILJFE (50%) , 1K ifiL [ (50%) »
IR P RESE, MR AR[30]. 222 % PICKCa 1E s i A& RAT H a1, ©FF 35 4
E A X SRAF R LR, DAL E AERAS LW TG R T R E - RERILE A FATRIZM
FEREFIMEPURTE . PUMRE S 7T, A5 ae 5 E AL S EA SRR, A TR E A
BB AR (1 L R ) 3 R PR R T

SE#k (References)
[1]  BRUEHE, Gr7kHT (2010) B2 RAEFIFE R W A RNE. 455 44%, 9, 1028-1031

[2] Shen, E, Li, L., Li, L., et al. (2007) PIKA as an adjuvant enhances specific humoral and cellular immune responses
following the vaccination of mice with HBsAg plus PIKA. Cellular & Molecular Immunology, 4, 113-120.

[3] Lau, Y.F., Tang, L.-H., Ooi, E.-E. and Subbarao, K. (2010) Activation of the innate immune system provides broad-
spectrum protection against influenza A viruses with pandemic potential in mice. Virology, 406, 80-87.
http://dx.doi.org/10.1016/j.virol.2010.07.008

[4] Lau, Y.-F., Tang, L.-H. and Ooi, E.-E. (2009) A TLR3 ligand that exhibits potent inhibition of influenza virus replica-
tion and has strong adjuvant activity has the potential for dual applications in an influenza pandemic. Vaccine, 27,
1354-1364. http://dx.doi.org/10.1016/j.vaccine.2008.12.048

[5] Tang, L.H., Lim, J.H., Kuah, L.F. and Lau, Y.F. (2014) Compete protection against lethal challenge of novel H7N9
virus with heterologous inactevated H7 vaccine in mice. Vaccine, 32, 5375-5378.
http://dx.doi.org/10.1016/j.vaccine.2014.07.087

[6] Beutler, B.A. (2009) TLRs and innate immunity. Blood, 113, 1399-1407.
[71 Hoffmann, J.A. (1995) Innate immunity of insects. Current Opinion in Immunology, 7, 4-10.



http://dx.doi.org/10.1016/j.virol.2010.07.008
http://dx.doi.org/10.1016/j.vaccine.2008.12.048
http://dx.doi.org/10.1016/j.vaccine.2014.07.087

HERE,

iK%

X

(8]

[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]
(18]

[19]

[20]

[21]
[22]
[23]

[24]

[25]

[26]
[27]
[28]

[29]

[30]

http://dx.doi.org/10.1016/0952-7915(95)80022-0

Steunman, R.M. and Cohn, Z.A. (1973) Identification of novel cell type in peripheral lymphoid organs of mice 1.
Morphology quantitation, tissue distribution. Journal of Experimental Medicine, 137, 1142-1162.
http://dx.doi.org/10.1084/jem.137.5.1142

Alexopoulou, L., Holt, A.C., Meldzitov, R. and Flavell, R.A. (2001) Reconition of double-strainded RNA and activa-
tion of NF-kappaB by Toll-like receptoor3. Nature, 413, 732-738. http://dx.doi.org/10.1038/35099560

Stowell, N.C., Seideman, J., Raymond, H.A., et al. (2009) Long-term activation of TLR3 by poly(IC) induces inflam-
mation ang impairs lung faction in mice. Respiratory Research, 10, 43. http://dx.doi.org/10.1186/1465-9921-10-43
W, 2R (2006) HEEIRHIRZ A S RIRYL. In: 2006 FEB1EZ TR 16T AT 2 R 4, 181k 2R
RGBT 2, )7, 37-41.

Kwai, T. and Akira, S. (2006) TLR signaling. Cell Death and Differentiation, 13, 816-825.
http://dx.doi.org/10.1038/sj.cdd.4401850

Schulz, O., Diebold, S.S., Chen, M., Né&slund, T.l., Nolte, M.A., Alexopoulou, L., et al. (2005) Toll-like receptor 3
promotes cross-priming to virus-infected cells. Nature, 433, 887-892. http://dx.doi.org/10.1038/nature03326

Schroder, M. and Bowie, A.G. (2005) TLR3 in antiviral immunity: Key player or bystander? Trends in Immunology,
26, 462-468.

Le, B.A.,, Etchart, N., Rossmann, C., Ashton, M., Hou, S., Gewert, D., et al. (2003) Cross-priming of CD8" T cells sti-
mulated by virus-induced type 1 interferon. Nature Immunology, 4, 1009-1015.

Ishii, K.J. and Akira, S. (2007) Toll or toll-free adjuvant path toward the optimal vaccine development. Journal of
Clinical Immunology, 27, 363-371. http://dx.doi.org/10.1007/s10875-007-9087-x

FESLE, BT (2012) PPARs 12 EWR AN T L 5 ThEe. £ A1, 2, 156-160.
Romagnani, S. (1992) Induction of Thl and Th2 response: A key role for the “nature” immune response? Immunology,
13, 379-381.

Lin, H.X., Gontier, C., Saron, M.-F. and Perrin, P. (1993) A new immunostimulatory complex (PICKCa) in experi-
mental rabies: Antiviral and adjuvant effects. Archives of Virology, 131, 307-319.
http://dx.doi.org/10.1007/BF01378634

Rajendran, M., Kiruthika, S. and Sathyva, S. (2014) Toll gate: An emerging therapeutic target. Journal of Indian So-
ciety of Periodontology, 18, 686-692. http://dx.doi.org/10.4103/0972-124X.147398

MRIGHEE, ATKHT (2010) R RVEFERIEE 2 2. 77 EFEW# i #4251, 98-100.
SR MU SR P 2R 24 b . WS 1-X G-050-2000.
Pulko, V., Liu, X., Krco, C.J., Harris, K.J., Frigola, X., Kwon, E.D. and Dong, H. (2009) TLR3-stimulated dendritic

cells up-regulate B7-H1 expression and influence the magnitude of CD8 T cell responses to tumor vaccination. The
Journal of Immunology, 183, 3634-3641. http://dx.doi.org/10.4049/jimmunol.0900974

Carrie, A.J., van der Most, R.G., Broomfield, S.A., Prosser, A.C., Tovey, M.G. and Robinson, B.W.S. (2008) Target-
ing the effector site with IFN-af-inducing TLR ligands reactivates tumor-resident CD8 T cell responses to eradicate
established solid tumors. The Journal of Immunology, 180, 1535-1544. http://dx.doi.org/10.4049/jimmunol.180.3.1535

Salem, M.L., Kadima, A.N., Cole, D.J., et al. (2005) Defining the antigen-specific T-cell response to vaccination and
poly(l:C)/TLR3 signaling: Evidence of enhanced primary and memory CD8 T-cell responses and antitumor immunity.
The Journal of Immunology, 28, 220-228. http://dx.doi.org/10.1097/01.cji.0000156828.75196.0d

Celis, E. (2007) Toll-like receptor ligands energize peptide vaccines through multiple paths. Cancer Research, 67,
7945-7947. http://dx.doi.org/10.1158/0008-5472.CAN-07-1652

McFarling, D.E., Bever, C.T., Salazar, A.M. and Levy, H.B. (1985) A preliminary trial of poly(l,C)-LC in multiple
sclerosis. Journal of Biological Response Modifiers, 4, 544-548.

Levy, H.B., Baer, G., Baron, S., Buckler, C.E., Gibbs, C.J., ladarola, M.J., et al. (1975) A modified polyriboinosinic-
polyribocytidylic acid complex that induces interferon in primates. Journal of Infectious Diseases, 132, 434-439.

Zhu, X.M., Nishimura, F., Sasaki, K., Fujita, M., Dusak, J.E., Eguchi, J., et al. (2007) Toll like receptor-3 ligand poly-
ICLC promotes the efficacy of peripheral vaccinations with tumor antigen-derived peptide epitopes in murine CNS
tumor models. Journal of Translational Medicine, 5, 10. http://dx.doi.org/10.1186/1479-5876-5-10

RS, WA, 4 (1981) FHIixE. AR TPAHR, Jbx, 108-111.



http://dx.doi.org/10.1016/0952-7915(95)80022-0
http://dx.doi.org/10.1084/jem.137.5.1142
http://dx.doi.org/10.1038/35099560
http://dx.doi.org/10.1186/1465-9921-10-43
http://dx.doi.org/10.1038/sj.cdd.4401850
http://dx.doi.org/10.1038/nature03326
http://dx.doi.org/10.1007/s10875-007-9087-x
http://dx.doi.org/10.1007/BF01378634
http://dx.doi.org/10.4103/0972-124X.147398
http://dx.doi.org/10.4049/jimmunol.0900974
http://dx.doi.org/10.4049/jimmunol.180.3.1535
http://dx.doi.org/10.1097/01.cji.0000156828.75196.0d
http://dx.doi.org/10.1158/0008-5472.CAN-07-1652
http://dx.doi.org/10.1186/1479-5876-5-10

	Mechanisem of Action of PICKCa Adjuvant and Its Therapeutic Vaccines
	Abstract
	Keywords
	皮卡佐剂及其治疗性疫苗作用机理
	摘  要
	关键词
	1. 引言
	2. 皮卡是多种PRRs的配体
	3. 皮卡和皮卡疫苗活化巨噬细胞功能[1]
	4. 皮卡疫苗促进干扰素的分泌[1]
	5. 皮卡(PIKA®)佐剂激活机体树突状细胞(dendritic cells, DC)上调共刺激分子
	6. PIKA®佐剂体内诱导产生细胞因子
	7. 皮卡疫苗对体液免疫的促进作用[1]
	8. 皮卡佐剂刺激脾细胞及其B细胞、NK细胞的活化增殖及免疫记忆
	9. 皮卡佐剂狂犬病疫苗促进人体免疫记忆细胞产生IFN-γ
	参考文献 (References)

