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The primary objective of the present study is to develop enterovirus 71 (EV71) vaccine
based on the virus-like particle (VLP). We aimed to develop the VLP production and
purification processes, establish the characterization methods and immunological platform, as
well as perform monkey immunization experiments to evaluate the potential of VLP as a
vaccine. The whole project is divided into 3 sub-projects. In sub-project 1 we determine the
appropriate production system and develop the lab-scale production and purification
processes. Sub-project 1 also develops the Dynamic Light Scattering method to evaluate the
VLP stability and attests that VLP is reasonably stable. Sub-project 1 also fine tunes the
ELISA procedures to enhance the reliability. Sub-project 2 scales up the production process to
20 L and develops the purification process to achieve a purity greater than 92%. Sub-project 2
also establishes the methods for in-process and final drug substance evaulation and
determiens the specifications. Sub-project 3 has prepared a panel of antibodies and tested the
effects of several adjuvants. Moreover, sub-project 3 has established the platform to evaluate
the immune responses, and confirmed that monkeys immunized with VLP develop humoral,

cell-mediated immune responses and memory immunity.

Key words: recombinant baculovirus, insect cell, virus-like particle, enterovirus 71, vaccine,

bioprocess
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B opE 713 2% oma Y B Y op 4+ Afi(Enterovirus A species) > H o & A 2
7 & b Eentt B (non-enveloped capsid) "4 % 2 H RNA o p G opE T L &
1969 & 2 1973 # £ W4 M e— sty 79 A3 ¥ 41974 5 — tAASRE I L8
R J,mq% FARM B EIEL > SR BN S EAJIT CFE P AEE o 2B
1980-1981# = & & in {7iF o %ﬂ%i_ FWerirenid s > p1977F 21991 & @& » & E‘FK}; %
.-;};3},,71 i s gk s EBhnd CEEH G AR T B%:}ﬁaiﬂ”‘ ERE Nl =
BOARE R AT - B A T A Sopd Yo ) | SR A L oA
TR F AR SEF R FHENF o

p1998# SR A A B2 BB EDE R RG T EOES R pA
FAH R 2008 Y pE AR E Y 0 B I /140 0 S T T 346505 4
B o »@z‘m;;ﬁa*ﬂm Al pix it giE4 2 ¥ 2008E 110 %7+ = % i
f‘_ﬂj\r]’“”%fﬁi* TIA R % e T e A P R G g E A R A7 ]
PP A SRR TR B2008E - KT AR L 4890976 0 & 42 B
%%126m] E}J‘F{i’i&’«){%ﬂi% W PER A HL PN L Ao o EREE R
R LB NT30 A TIAE R RS 5601 A TIA TR - F v B S8R
wEVTI+ &_v Ifﬁﬁ Bl ko #3775 B 42618 £ tf”é;«‘f]is cB TN 12p o A4S 30
1637950+ &_v }ﬁslﬁiw o 32009#& - ¥ l??]fﬂ”ﬁ}}is-‘rﬁ‘i" LA 2B erdgd > p 17 37
1o, Hi 4R A Rv ';15377070m1, eAE = B ER2550] 0 3P ivj A %‘;ﬁf%fr%ﬁf
P AREFr A A0 P EVTIR Reiwri— 352 > Ra FREFF reaii 8ok 0 BER
CIRECE R ol SR e

5f s & A (virus-like particle, VLP)E d 54 chvh 839 Flo S F o 28 @
subunit vaccine #p+* #& > VLP .f‘:;,i*}]%i-_?b" B E R m}ﬁa% s FpE 3 f sl Azien
epitopes « & WATHF KA L F EFRF OB AF T FLATHEET 5 R Renp
o FLC SR AR R T G BB R RE

Am Ty ¢ o AP A ﬁ‘u’-“%f}fai 713|P1 % 3CDK f3fs end é&’}&,«“}%:ﬁfai}ﬂ =4
mA et o R3] p ke A AT (Hu et al., 2003) o A I TS RS R
RS EE R | pu;m;kmwgﬁo b5 b g L A 4T 0 T Y 15 VLD %
F*BALB/c] B> i (4Rt fmie P LR RISE 1 B ¥ 11 2 E 1Y B o & (inactivated EVT1)
- I FHRR @i?rfﬁsi AR VLP e A Aon %k b end B o 5% BT i p & 3L
Bk % ﬂam@; ‘}é it % % (Chung et al., 2008) - 2 d % ¢ = 5% 45 it ) s it 4
Sk o A E ) BV s 2l end odidl > R AR A AT S Rw SR o
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VLP# w2 @ feiid»cif 22447 b & X 22 7 p genotypea & ¥ frrzif o gt b iy @i
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A I
Pichia % I % %t
F B ik * chpE* Ftk i Pichia pastoris/GS115 > @ % 3 P1 2 3CD F-v /f 48
Pl wE 48 pPICO 2 pGAPZoA » £ ¢ » % % 11 5 % AOX1 ficds+ » 15 = B 12 s o
GAP fxdo+ ke 7P 5w h& > 3 —*‘F{ % 7 7 a-factor A B 7] > Fp T E-A AP
Fv - AT R o B A A4 PCR F #-P1 2 3CD & %15 7| (neu strain)=H
F g+ > £ 12 Xhol/EcoRI 2 EcoRI/Notl 2 #» i+ 4 %[4&E » pPIC9 2 pGAPZaA 1% R
§‘§§ ¢ AT D e RE A 5 & ¢ % pPIC9-P1 2 pGAPZaA-3CD - £ ¥ » fI* % & it
#d A E o~ GS1IS W% o AR 4f2 € B A RFKE & 5 GS115-P1-3CD -

R LY R R R R

rEF R Bac-To-Bac® (Invitrogen > Carlsbad » CA)#% ;-l»k}]%fi I i ks :]};34%
B# > 20k P dipFastBac DUAL F #8175 A FH % 45 & e o a o 0t AL
F A BAERoRS hiS s B cde F > 4 8] 5 polyhedrin 2 pl0 fads o 7 o-h kAL F]gE
AR o U5 S B A 5% a4 ph TW/2272/98 5 #)(Shih et al., 2000) » ¢ i ¥
%3 m4 30 Pl AT T polyhedrin foe 3 F 45+ #-3CD A Fl# T pl0 faks +
TRE E k- A 5 Bac-P1-3CDe gt ¢h s A ey 9 3CD B FIHE T 55 s S T g
A wl & IE-1 fx # 3 (baculovirus immediate early promoter) 2 CMV fz # +
( cytomegalovirus ) * #% » & ¢ & Bac-P1-I3CD 2 Bac-P1-C3CD - € ‘e f5# & & %+ 1Y
Lav it 2 > EF 7 (Hu et al,, 2003) - VLP 2 & § %1% 355 % = i~ (passage 2, P2) 7
2 oS fm e *T LTI % 24 ho fw e B 1.2x10° cells/ml> &4 P1 £ ,.“:_E_Jﬁﬁi % (Bac-P1-3CD,
MOI 0.01~0.05) » £ % 120 h 1 3.Jm% 5 5 (& fc & P2 s % o fc § 2 54 iz 17 3000 rpm
oo A p e B Pt gEd R (T P2EA ) RILFE N 0 REACH S L
- BEAIpRY R o F E'_}}%% B Rl AR LA (‘endpoint dilution method )
# % (Huetal, 2003) » ¥ 2% 2 553 5134 B =< (PFU/mI) 47

KLLEE I SE -8

AR P AR F na fA kB e o W4 Sf-9 2 High Five (Hi-5, Invitrogen >
Carlsbad > CA) ° Sf-9 ¥z k4 %] 14 S£-900 II (GIBCO > Grand Island » NY)% # 3 10%7%5
2 i j#(Fetal bovine serum > FBS » GIBCO)« TNM-FH 7 #8335 & A& {735 & » ¥ * spinner
flask © 2 g 90 rpm B 54 % ¥ 27°C HLiR 22 % F ¥ oHi-5 fme 357 12 SF900 11 & & #
BAAEBGEFEL > E N 27TCEEE % 8 L #H¥1(shake flask) 2t ##:& 90 rpm A spinner
flask & i3 & ©

SDS-PAGE % % 7 2 & * 2t % j* (Western blot)
A * 12% separation gel 22 5% stacking gel’ 14 Mini-PROTEAN 3 Cell (BIO-RAD)
i BB T B9 B A 3> = = 18 11 Coomassie Brilliant Blue R-250 (BIO-RAD)% ¢ -



Foeg R R IR B ;ﬁd Scion Image Shareware # Image] 4 47 » A& = gL % /%
¢ R dR 817 12 % SDS-PAGE % 7 A (s » F #E# FIA v goa ! x(PVDF) Foo B
= = 17 PVDF %2z » blocking buffer (3% BSA # PBST (1X PBS+0.05% Tween 20)) ** %
BT F &30 A48 0 &% 3~ 7 3 rabbit-anti-VP1 (3000X dilution):# blocking buffer » %
£ F s 120 /w\k F xS ,; 2 PBST buffer ik ,k(q AT AH) F A

¥ T

F 60 ~ 45 F = = (¢ 14 PBST buffer ;3’3'—;‘;’5\2: (& X T A 4s)e #-PVDF %% > 15 ml
wash buffer (0.1 M Tris/ 0.1 M NaCl/ 0.05 M MgCly/ pH 9.5)#- % -+ » 48 o 72 & ¢ ;3 % (100
ul NBT/BCIP in 10 ml wash buffer) % ¢ ¥ = 2 7 »45f5 > & * 10 ml stop buffer (10 mM
Tris/ | mM EDTA/ pH 8.0)% 1+ ¥ = 3 7 4~

e

o

R4

o FeEEz if\?"}ﬁa% 3 (VLP) ELISA = &

v ts e VLP R 5% Bradford 72 % = & 39 FH & > #ri¢ * ch% 2 5 BioRad
Protein Assay (BioRad) » 14 BSA ¥ % 3-v k¥ & o 4 T & VLP pF » 0P A3h g
f- #rabbit anti-VLP 7 tR348 1% 5 e i * 48 > 2 PBS 47 10000 & 16 > & *Y 96 3¢ %
? (100 pl/well) » >+ 4°C 18 % f o o » i (PBST)jie 3 =0 fs » 24 » 75 1% BSA
IPBST # &2 R 18* 1 /] P> B39 KI5 ZIFOEAT L G FomFrgrR
EAF GRS o & F o AP FRIRENZEF BT FE B2 i3l o der
ﬁrﬁ 4-5 Bl ) (8 S 4 P& 0 B4 EV71 H $k4<48; Chemicon, Temecula,
CA) » »rFRETE® LS PP o e 3 i 20 4e » f-fF 200 & £ streptavidin-HRP (100
ul/well) » > 8T F i 30 = 48 - 5 3 =018 » e~ 100 ul/well TMB i##e 75 4 F
B 10~ 4 FE% 5P EES (5 4~ 100 ul/well 2 NH,SO4 2 # 3k & & F & o
I3 P~ & 450 nm ek Sk o

4% & 47 & (Dynamic light scattering ; DLS)

AR i eats EVTLVLP % &4 D 50 pg/ml > B 250 pl etk &2 @ ipl e 4
& “’ﬂ*ﬂiw SRS v o FURUUNECS Py WP CE AR SR LW (S
APe A % 5% (FEBRA) » ks & #7 ik (Malvern zetasizer nanozs) 4 17 °

7 %3 T+ B g (Transmission Electron Mlcroscopy TEM)

AR5 ul 33 EV71 VLP ek 500 B 4 a0 58 g % 2 TEM ﬁ? 4 (support films
formvar / carbon 200 mesh copper grids > TED Pella Inc.)t 10 &~ 48 o £ 12Ap e > 3% Bdp
% 2320 ul PBS (pH 7.4)i% if Fez X PR S Ao B 1S 2% phosphotungstlc acid
(PTA > Sigma):& 7 § % 3~5 » 45 > ! ;‘/@%MA% SARA RS > KAV R S 5 o ﬁ*?“,%
BenA F 57 O FIERR G TV I F 0T BN R 5 R g (H-7500, Hitachi) g 2 % it {2
eI VLP -



Hi-5 fmPe x4 P F BRBPN 00| o i 2 SFO00 IT 3 % A% » @ * 2-20 L 7k
AREENA > £ AhtF E ¥ K32 bioreactor > working volume & R - 14
= 0 B R4l 27°C > % (dissolved oxygen)dy#1| & 65% - Head space i * % § i
Frdld~ i ® VAR 0 pdkIFI % * 7.5% NaHCO; #5241 pH 6.1~6.4 2. & -

B#VLPA & 3 3\

VLP # & pF » 2 9 £ 3 150 ml Hi-5 f0%2 (5x10° cells/ml) #4683 1000 ml #5% » &
oz kB Pl 3-4x10° cells/ml PEEfE T 4 4 F BB > Firdldcde iz kR & 5x10°
cells/ml o % % 4 £ F|iE Mid-log phase (4 1~3x10° cells/ml)p& » B 4511 P2 T
(Bac-P1-3CD)"? MOI 10 i2 {7 A R %4 72h § w9 35 5% 3 30% % + PFje = fmhe o
BFE T B s a.c (9500 rpm > Beckman) 30 min ¥ jz f b ik 0 £ 2 0.2 um filter
Wi 0 R 4°C Fia B o

¥4 3k (VLP) e joi i

(a) 42 ig ik g i (ultraﬁltration)
7 VLP ihim®e b i £ A% 7 o iilig kAo & F RiARER™ BTk
fﬁﬁ,}%1(ultraﬁltratlon/dlaﬁltratlon UF/DF) o #1 % ifé,ﬁ@;? @ 51 molecular weight
cut-off (MWCO) % 1000 kD » &% % #% = 0.5 m>» 4 w12 WFI (water for
injection) ¢2 50 mM sodium citrate/ 0.1M NaCl (pH6.5) 3 73 it jj-ie & T firo 2
AR VLP i &l » @ Hifféfﬁ v ik 2K %200 £ 300 ml/min 0 F24] P1 R
@ 4 0.6bar P2 {8 # Obar P3 /& # 0.4 bar>PER /iti& 5 70 2 80 ml/min>
iz r‘%zf&‘fﬁi MAEHIOL A 2 ISLE#5RrE#HSI pH- %—’" il i
BApR o E 2 500 ml B 0 ¥ VLP EEHE S0 0 B M 9
L4~15L« % % k%54 53 ] A RISFE ¥ R 905 4 #0) (0.1 mz)i 1000
kD g+ ™ k¥ 9 300ml A& * - o

(b)~ =+ & K 17 4 it ;2 (size exclusion chromatography (SEC))
pipe®l- £ 5cmx95.5 cm (1875 ml) 7 Sephacryl S-400 ¢ 4 > i 12 50 mM
sodium citrate /0.IM NaCl » pH 6.5 0% fbrg T 72 o g 41T 712 load %) 80
ml~100 ml k& ‘ﬂﬁ VLP @Ep%iz > 1% 10 ml/min /ixi# 22 50 mM sodium citrate/
0.IMNaCl » pH 6.5 en¥ &7 A 3t o &% 910 ml £ 1060 ml (= 6 = B
AE)EF > & P dml A REFE AT o

(c) CHT-Ceramic Hydroxyapatite & 17 % it ;2 (CHT-HA chromatography)
App FRE- 4 2.6 cmx10cm (53 ml) CHT-HA ¢ 41> & 7 S mM Bifkép ¥
% (0.18 g/L Na,HPO,4 + 0.52 g/L NaH,PO4.H,O, pH 6.5)1’ fﬁjsf oo F T
is load ¥ 20 mg > ¥ 4% = SmM Bipadp % R (pH 6.5) > A 1% 7 I kR Ak
fé 40 & 7% (50 mM (2.55g/L Na,HPO4 + 4.42 g/L NaHzPO4.H20), 100
mM(5.10g/L Na,HPO, + 8.84 g/L NaH,P04.H,0)% 500 mM (38.46 g/L Na,HPO,
+ 31.62 g/L NaH,PO4.H,0))i* #% » /i 20 ml/min > § ODggo & F 2 BF 5 2 B
9 0.8~1.5 B F A > 2 (SR B2 PEIREARR DA R (FiE- H 44T o

d. 33+ 2 # " Q5F % it ;2 (QS5F membrane chromatography)
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Q5F MAS g%+ 12 100 mM s 4p b 2B S L -7 8 4 “,% N FE 2
{4 VLP B 401 £ 4 i 5V R0 2w R i0A R i 1t 4°C
@A

B 2xin & k4 k + (SEC-HPLC)

AP -200 pl R &1~ TSK G4000S ? 1 (7.8 mmx30 cm, TOSOH) » 2 50 m M
sodium citrate/ 0.1 M NaCl (pH 6.5) % & 47 &0 VLP +* 5](5r i 0.4 ml/min > 1 78]
# & 280 nm) o

B ARG R B WA

HARF G S opA hE -9 (VP VPO ~ VP3)# LA 7|2 pET28a FA## 4l 3
ECOS1 + % 4% ¢ > I 17 kanamycin & £ # 3] = # 2 /7% > 2 % (512 PTG % v
A4 (VP1 504 mMILS5 | ~VP0 5 0.1mM4 - FF~VP3 5 0.1mM1.5 /] fF)e 57
AT A B 250 ml R 1S e 2 5 % ;% » 4v » Denaturing binding buffer * %t
STERA 0 4~ 1 mg/ml lysozyme 2 F-v FEfrd |3 4°C iT* 0.5 ) PF o 2 (8 UAZE R
TR d ~ 2 40C-Kip A sk fak & = B FME A £ 4 30 pg/ml DNase [ 2 10
pg/ml RNase A »+ 4°C iv% 0.5 /] pF o o {82 " 7 » £ 12 10 ml Denaturing binding
buffer #fziTlkd » 3t 4°1% % (0.5 -] pF o 2_ {8 3L i -2 immobilized metal affinity
chromatography % it F-v » ¥ #-F-d B3R A LW HE 7P 2 2%~ 75 6 Murea 273 7%
PiEEiEdr o4 CiF 16 FEEREHE4AMS2M~ 1 Murea ©

iéﬂ%iﬂ%&@ﬂ

A a-MEM 2 %% (3 10% FBS): % RD w3t 15cm 2 % x ¢+ % 4 7-8
FRPFERE R AR S 15ml 2% FBS 2. o-MEM » # 4 » 15 ul EV71 -‘}?54 R0 3 X (S e
A2 CPE» NPl 1 50 ml 3 g > 2 3000 rpm 3w 10 4 483 % vz > g 12
0.22 um filter # g &8 2 ‘m¥e g5 5 B3R A :}?ﬁi R FI-BOCHET R T Rk
100 kDa cut-off Amicon (Millipore)ik 5 # #- 500 ml 5 % & k452 S0ml ™ » £ ¥k 45
{6 e & e de I 65%-20%2 sucrose gradient > 12 25,000 rpm Hros 4 ] o0 s PR
R0 d 4m ’E’r(r’“/ﬁafr F=9 F) e 2 11 ml PBS #* % §-v ?‘rﬁi&«f” » 1125,000 rpm oo
2 P> 12 55mlPBS 3 fRiclk 22 5.5ml60% CsCl 53 B & {64 2 A2 5 w dpos ? LR
31,000 rpm Z< 16 -] pF> 1 ELEE S AR R 9 1.26 h ¢ - BT PBSIR £ 18 M’?“'ﬁ X 3ml
110.9% NaCl #rnormal saline 4 %545 2 /[ FF ~ 2 /] BF ~ 16 /] FF{s B~ 11 » 11 Pierce BCA
protein assay kit M B H kB o B 18 A P A (L 1S P Eed b 2 BB ER S 1/4000 45 B
oI 3TCE iTH 24 | FFEETE FE M eE o P PFER LA FiK999% -

Hke 5 it W A
1. % fhing
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R T A2 PR T A 4 0 A RN E - RSS2 % 24 5~10 e
5% ;1 &F(booster injection) » % = ;184 100 pg v ;% # 12 (T4 complete Freund’s adjuvant
(CFA) (#v 322 84 * incomplete Freund’s adjuvant (IFA))EE WHR S o B R S 1000
[TIIREEPE- St &8 - e ;i&—:}’iai U AR ERAAF IR A E L ‘Jik'wa}fia-% Foom M E 13 2%F
foo APREFRANKRL > w REFENFE2F FRE lééﬁu 3,000 rpm 10 % 45 °
APt o Hre 12,000 rpm 10 4 48 0 7 dd e i s K T 1507 30-80°C o

2. HikbM|c g ¢

AR T % 20l BALB/e o] B0t F - BULSHS F 224568 ik s it
F A1 10 pg -9 R0 A 5 CFA(Gr s A6+ TFA)E v GIR & B 4 B4 5 100 pl»
R a;o_;j_é,ﬂ—%@;#;;ﬁai Fov 3N B IR o

WS- BTS2 R > AP B COy R4 BV MR E Y DMEM 3 & %
Pl @ F2 ARt 2 Y 7 R Bk AR 0 1 18G £1E Y R 7 k= F 1118 B~ DMEM
BA L MR s EAT R E PR R B d o AP E T e
2 3 A& RS 18 0 4o r SP2/0 tw?2 (ATCC #CRL 1581)% 4c » PEG i w2 g & © 2 {8
AP ERB AR HAT & 3 Fwmie > F2La s g g wie 5 = ’ﬁﬁé:,?:m}?é(hybridoma)
SR AH - FE o AP ELISA*T 963 4@ &iE A LH - gl ﬁ»ﬁ@,f‘:msia s E LS
L m o PR R - HFRLEATHE

Bofs 3P a £ oo La 3 ) BUTEN A H AL B B SRR L R
2 H kil o

733 5% (Adjuvant test)

A 6 3 81k~ i BALB/c o) BRI I i@ # VLP Ragsck i B o % - =
RATL A IEA > 2 S F 2B F4 i T3 FEAHELPRLEF R &+ 2 &
368 FoksELT T
3 : ;1 54 saline

% = i ;154 200 pug aluminium alhydrogel (alum, Brenntag Biosector, Denmark)

F - i 10ug VP (334 2 Biv i)

Fw e ik 10 ug VLP 2 5 £ CFA

%7 % 115 10 ug VLP %2 200 pg aluminium alhydrogel

% 4t ib 10 ug VLP %2 20 pg saponin (Brenntag Biosector)

% = % i 10 ug VLP %2 100 pg poly I:C (Invivogen)

% N i 10 ug VLP %2 25 ug MPLA (Invivogen)

%4 % 125 10 ug VLP %2 20 ug Imiquimod (Invivogen)

% - 1 jis 10 ug VLP %2 10 pg CpG (Invivogen)

T ks ELISA BIER L “THE L e VLP B - 2 o 5 LV 4 06 3433 £ 4
¢4 r Spg/ml VLP » # 4°C# E IR L 4e » 7 1% BSA cn TBST 2 % % % & 3 I -
FAer R PR R FRF R 2 P RS 4o~ 0.2 ug/mL goat anti-mouse IgG

¥
|
|D

I
i

I

X}

st
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HRP conjugated (Bethyl)r i @] IgG i 5 & & 0 R] IgGl & 1gG2a Fl4c ~ 1 pg/ml
biotinylated anti-mouse IgG1 (A85-1, BD)z" anti-mouse IgG2a (R19-15, BD)# 4 » HRP
conjugated streptavidin (R&D Systems) » AJZ 1 -] B?‘?" kT A E U4 » 100 pl TMB i
(AR 2044 2 fs4en 100 pl 1 M HoSO4 8 b % & £ fis » £ A 4% 450 nm s k i
(ODysp) °

LA RIERAE VLP 3 PRl
$ - RS sk

- S R 3’\@‘?“#12“ VLP % v #4 > 7 %EB%/»\ B2 B B E0=3)% -
w ¥R e (VLT S /];5-* 0 ,n=2) X F & /?3%3‘5- 11 %
[l -RERER S S T ,20 pg/dose

»
&>

I

: 7325 VLP, 20 pg/dose

: 725 VLP, 50 ug/dose

: 1%+ VLP, 200 pg/dose

A E* Aluminum 25 5 E ¢ GIR & 0 B S RAE 1000 pl o 3SR Bk E2 VR o 3
B WLEO97 E 127 9P )2 % 256 % 343k 15 0 AR (7 4o 35 73 54 (booster) &
foo #7172 ELISA it (7 FLR iRl o

}
&~
fin

\ A i, \‘Eh

»
&>

=
""5

'53 e
? FHrtr 128F%E A LA EINHIFE VIPZ P& EN=4)E - 21
B3 AR 'ﬁfr v 2 PR E(n=4) :
Fo i et T m A B9, 20 pg/dose
i ! it VLP, 20 pg/dose

% = % ! 1%+ VLP, 100 ug/dose

* g et VLP 5 0= % # 414 47(SEC+CHT-HA) % B 15 423 2 3 % QSF 6
MAER AR HRATE 92% o A2 £ % GMP AU aluminium hydroxide gel
(Alhydrogel 2% “85” , Brenntag Biosector, Denmark) » # &% v 44 5 0.5ml » # & %
e ZFRE 800 pug aluminium 3 fEIT A T G WARP o § - L E(VVR L) AT
98 £ 11 7 10 P iei7 » FE2- 830 4+ 12 Wi (7 4eaf it bd o 2542 $5 i PFF 4o 5977

E
I
pa

»

'

R de gg it Bt be dp i Bt
Week 0 2 4 6 12 14

Rl Tdd B Fopd 39 2 VPL F-9 2 specific I9G
Al r pH 9.6 2 g Bk 4h /B L & 4 % (% (NaCO3/NaHCO; buffer) #-4 & i %
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F# 9 & VP 39 FfF 5 5pg/ml> B~ 100 pl o 39 3 % 40 » ELISA # 2 2467
WACH E 16/ FF ik s a R G-y T F R &N Y 0 ki TBST (TBS with 0.05
% Tween 20)ij-#% 4 & #- 5 4pendi JTiF'k » #F % » 200 wl 3§ 0.5 % BSA 2 PBST
(blocking buffer)i3 it = 3 8 # % 2 /| BF o 2 TBST i3 4 =t » #% 4 » 100 pl 12 TBST
B AR FRle F o XN R ER 1RS> 2 TBST ;—,éf—;;t 4 =% o 4e o~ 1:50000 £ 12
TBS 3 ik i #d + 1gG 5 taFif 200 pl * 3R # 8 1 -} pFis > 2 TBST i3 4 = >
der 100pl 22 TMB £ B - » 3R #F 8 F 55 A 4815 0 40~ 50 pl 2 2N Frpai i v
%75 & > & 1% ELISA reader iB] O.D.gs0 2. #ciE ©
ELISA UNIT (E.U.)=0.D.qumpie-O.D.b1ank/O-D.postive control-O-D.-blank

? frifl3# (Neutralization test)

e fr“ﬂ’* DMEM (2% FBS)#- % ifls if 11 2 & A FIAFfR 15 > B~ 50 pl 4e » 96 34 2 12
%459 > &3 F 4~ 50l 2 EVTI 54 (100 TCIDso> 1 2 % FBS 22 DMEM #-#) -
3 37°C %% 2] pF o 2/ FF{S A 4 » 2 DMEM (10% FBS) ﬁrﬁ 100 pl RD 'm¥e
(8x10*cell/ml) » B> 37°C 32 % 9 72 /| BF » & P % 4L % RD ‘m¥e 2 CLS R S ELAL
(cytopathic effect, CPE) ¥o— Ao 2 B R o R P~ 50 ul 22 DMEM (2% FBS)
2150 pl 22 EV71 54 (100 TCIDso)* 37°C 18 % 2] pF o H &) Fer |+ i da e o

ELISPOT (Enzyme-linked immunosorbent spot)

B A A -10 pg/ml <0 goat anti-monkey IgG (Bethyl) VA E A e &
H_VLP 4 3 96 3¢ ELISPOT 3# % (Millipore) > » ** 4°C# ¥ ek > £ 4 » 7 7 3% BSA
£1PBS (% o £ % 34 r 200,000 4 RPMI 33 % i (10% FBS)i% i H
Ik "z (PBMCs) » % 37°C 1% 16 -] pF o i® & {s 4r » 0.5 pg/mL goat anti-monkey IgG
conjugated with HRP *>* 2§ # ¥ 2 - J B—*» » A=k is & 3402 100 ul AEC substrate (BD)
EFEST 104 4EE F o F —‘,3*- k@i & ¢ F R Fi0% 18 2 12 Immunospot 3 & #%(CTL)
ALY o AR %Y T BILe mspots(* 1,000,000 & PBMCs) % 2 — B3 & o
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F3E- RS TIAVIP R RREPT L2222

1. R VLP 2 2 k5

tid b ¢ o AP AR SAEVTL VLP 2 & §vk 5 @ * Bac-P1-3CD 3 (1
P10 fc#s+ 55> 3CD) > ™/ & 4 # £ (MOI 10)8 %3 % & & i3 % f¢h High Five
(Hi-5)% & im% » AR 4w 2 (Sfcf B % ¢ VP 4o 3 7 it- H#% B VLP A £ 1 &%
AR R > NPAS B ered 2 AR (1) BB AL A LR () T
A PRATIRGHE R EE

A g Lip[3R & * Pichia pastoris 2 & VLP &% {7 {40 24 i & 7 #-P1 22 3CD A& 7]
w1 P. pastoris s A > ¥ A FIEL D e o PCR A 475 F A P A g %Pl &
3CD # » P. pastoris % 4 #8p (Bl 1) o 2 p = &2 2 *h & % pR11F VLP 4 v VPI
% (B 2) o d 7"?—_%52*:)?1?’_% s F] %ﬁrﬂj,:;ﬁ%_ PR =2 S 'j’fg;}%lﬁﬁ}r@ 4 5
A i ABERFEEL -

MERHERET > FN3CD ARV FHRDS VLP g £ o FPt AP * A
b fmre ? LR A RO CMV fade o B 5 e P10 fads 5 ok Spde 3CD A R 2
41 Bac-P1-C3CD :;,;3_% » 1 #2 Bac-P1-3CD R %4 Hi-5 w? #1ic 2 &2 10 VLP A & +* $& (]
3)° ELISA % % 37 » # * & Bac-P1-C3CD 74 % £(MOI 10) » f S£9 in% jk i i 71
4x10° cells/ml B 4 » R A E X ST BE A H A AE Y 43 mgl o 7 Hi-
mi A b4 E 3B BAE > AP E 2 Bac-P1-3CD & Hi-5 wmre @ & i 2x10° cells/ml p¥
RA - HE-HMHFAELEY 26mg/Le —'F% 4p+t > Bac-P1-C3CD g % Sf-9 imPz (g £ 3 4c
X 65% » FptaipiE- A r b kx4 &2 VLP o

A8 VLP > AP g3 # et ST ) RLATHR - Tk » AP 4
e+ B (BALB/c) & # 4= #-4] » 7 12 10 mg protein/mouse =+#] & » ¥2 complete Freund’s
adjuvant (CFA)& incomplete Freund’s adjuvant (IFA)R & » 2 &3t % 0¥ % &% 4387
prime % boost "E¥Eii bt o PN e T T B I()PBSE D F T “,f EA TR %
Ble P NP A-PBS R £ A (S B (TAR P LS 3ot i e 1T G e T
fpeniady o (2)f $HREEBV) D 5T B RS BAT R kP Rk A tE
SR FriE S REL AP - AF G EE R R AT B RRS B A SEO
Ml o I B R EAR R S RN S o e AP R ke B MRS
R o Q)L HEREEVT) R REH R E TSR @I pE o B
S oA W LG R A Flet 0l 56°C fe g 30 A 482 A o (4) 1 $ PR B (Bac-P1-3CD) :
12 Bac-P1-3CD g %4 Hi-5 m% #14 & 11 VLP<(5) § %% *(Bac-P1-C3CD): 12 Bac-P1-C3CD
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B2 St-9miesrd FANVIPe & - 2@ %dd SHin i o

S AR A P B d R 718 A 47 o ELISA & % % .12 Bac-P1-C3CD # A ¢
VLP i A% 404 B cnfL EVTL Fbc i (9 27) (R 4) 0 & ¢ o %% % (B 5) B Fual
o ooxd o 2 fEm Atk TW/2272/98 (C2 A FIEL A, 5 1998 & i 7 s & th) &
20080738 (BS A F1& 41, 5 2008 & it (7 engs 4 $h) 0 ¢ feocff 9 5 21027 0 g % 22
Bac-P1-3CD 2 2 h VLP (F 2 B w i > P Hcdh e P X BB F LB > Hm 370
AVIP P A3 2HLEF B P BEF TR BEE o

i * Bac-P1-C3CD g % Sf-9 'mPz et & k%> A€ 3 S tgerfp 2 » ¥ Jfﬁi AR &
VLP 3212 Sf-9 % 4 & » £ 4 ¥ fj i e 6B 4 H — SF9 fwie chif B &9 %3 47 1)
g P ELE AT > 2 BTG R R (BI6A) Am pitH G B FlLwp
P E R d B 47 anti-VP1 H BRbuRg r B Flm A e 3 F v A0 33
% = B it g1 % k3Rl (rabbit anti-VP1 polyclonal antibody):& 7 & * 2: % j* & 45 VLPo 24 i
% b8 3 Bac-P1-C3CD/Sf-9 s se4 & VLP o im® a gt A8 8P (R %15 3-4 X)A 4 1%
% VPI *% j2 & 4~ (8] 6B) - i& & *# {24~ = N-termial sequencing 4 5% ILFxd 5 VPI 3¢
B e P fi(data not shown) » ® € A& FikE B RIF] > Flet 1 * ELISA 447 VLP A 2% > 7
i € Flaip R a8 @ ¥ ELISA WRD e VLP A & ~ g4 8 - SR &7
i F 34 - A E (MOI0.00001 ) 9 Bac-P1-C3CD :/,;‘ai R4 Hi-5 w% » AR %
% 6.8 X fr= 11 ELISA »17 VLP 2 & > #3h& £ % £ 130-500 mg/ml > e pt p=
VP1 sband intensity % i< » & @ £ H *% f2 2 4 (i band intensity ~ T§3 4r > &1 VP1
"Rt FES § A% ELISA MR ] » 25 2 /EA 15 VLP 28 o Flpt 20 L 4 i p] )
% 2% Bac-P1-C3CD £ A if %> ¥ i £ 7] 5 ipkt *f f3 45 #73g & dvc k> 7 282 0 VLP

AE -

FOOHAR AT AT L R A L L RVLPSS T L G FE P
I * Az i oo ¥ L Bac-P1-C3CD/SE9 # & ) % eAVLPRF » # I w e F (] 3% 1%) % % B
(3 60%) 48 i3 r24g § ¥ 4w i d Bac-P1-3CD/Hi-5 2 & I} k ehVLP i o 3 3+ 3§ =
128 4k 454 A 1 41 % Bac-P1-C3CD/S{-9 ik s & JenVLPPE > & B3] 1 4p§ * %)
it o & #riE 2 e i VLP(11Bac-P1-3CD4 &) ;8% it izt 4 < £ VP % 24
FIVLPH: S-pF > 2358 Rens gz 2 £ o %’“%F’“?\Hmﬁ‘;i{ v I AR LR gud
®HT o A arpEac ) 1% Bac-P1-C3CD2 A VLP#L A £ w eniFj » 2z w 4] * Bac-P1-3CD
4 AVIPUIEL 8RN E2 LB FHRYTE -

2. #rpA AR

FREFFHEIAELANF AP NG EAFEILIFR P wa B E o
T pE AR o P i Bac-P1-C3CD % - % (passage 1)7 #+ % 38 ml > »<if &
% 2.5x10" PFU/ml % 1.2x10° PFU/ml ; "2 % Bac-P1-3CD - 4 19 ml > 4 »<ff &
3.2x10° PFU/mI » izt — 54 i d- % s 4 B > A * 204 & VLP 2 % -
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2 ik UATL H 2 AN K (passage 0)id 0 FAEEE » p 3 ¢ iRk I Pl
22 3CD g B0 A MJ’* * 4§ #7% ¢ pBac-P1-3CD # pBac-P1-C3CD & i J7 g
€ ATHE A SF9 & B e o Bl #7400 Bac-P1-3CD £ Bac-P1-C3CD & s 4 o 54 1 4 ul &
Baw hF AmA (L9 450 phte s Ty > X0 B H 474 A fh- 4 fh genomic
DNA » 2 PCR 235 P1 82 3CD fh Flehis b i 37 F (s 4 %45 05 7 o B »
Trrd Ao Rpd B VLP 2 A2 % o

w
-
|4

i

%3 AF REVLP 4 A

W F R s 5 s B(BIOSTAT® B 2 liter) 2 & VLP @ & » 7 £ & FFfL 0 #F
= FEE S E S EIERE 100rpm ~ 8 &R 27°C» i * g el § ko )
73 ﬁﬁgg-;,ez EEBIIF ~F F 25 F auRE B o 5 RE3 § (dissolved oxygen)
VLP 22 ch - FRMEAPRZFRLIF AR ANIAM  weg i Rp i

s
E\m
)
@
W
;;;;

E51
§ 3 100 %) 4t 15,30 & 60%- # A Z bz e A RS R AGSE BLEN B
5 % 30%-60%p5 > 7 @ E4F e VIP B =4 £ 4 35mg/L (B 7)> & A £ + 9208 &5
(E42417% § £)5 VLP 2 (9 15mg/L)ih2 & o

4. VLPfER e g - 2 bl ig ki 2 2

SEBfAAP A AN ke VIP 73 € 7 B2 Ko L PrkmprdjE
subunit » & F B - 42 > A4 2 > @ * Dynamic Light Scattering (DLS)js 4 47 ik #&
% VLP & =+ 0> ;2 o 12 DLS #& 5% VLP & &P > 24712 PBS & & 4¢#] ~ # VLP &k &
(4 Bac-P1-3CD 2 & » & SEC &1 » B R X % 50% ) #f¥ 3] 50 mg total protein/L - 1
DLS % 47 & W B3] VLP enT 354 js + -] 5 30 nm % + (B8] 8) o Mk is &2 7 Balcd™ 97
BT EV7I VLP % /] (5 27 nm)#:7 > &7+ DLS /g # * 3t 4 ’}‘r VLP s & 5 it o F]
PR iE— 2 DLS Bl 28t VIP @ B o p oo ¢ PRl B 5 T
hidc @ zA‘ifJ?ﬁ NaCl ek & ~ S5 % ~ B R 5 T -

# 5 2 gkdp 17 1% NaCl #{4r VLP 6948 <& (Mach et al., 2006; Shi et al., 2005) -
AR fs VLIPS it e & FApg S b Bk 2 kAR NaCl> Flp g %¢ § L
¥ b B ATk R HT VLP 3R ch8 %8 - VLP # 550 pg/ml)% 3 4 7 F NaCl
EREOM (3R %), 01M,03M05M,1.0M,1.5M 72 20M)s#PBS 3¢ » & 4°C
B3 d PR > 212 DLS 247 VLP s+ | £ F:c% o d §5%EF(B 97 v &% 4
FRHEHREDPRICN L 33 mm HRPE ) LR AR FAFLERPN 0873 FRE
Ble B VLP % F NaCl k& =5 43F (8> B ffs PR L 2%8ART W
3% NaCl £_F it 534c3s VLP e 2 & » 8w VLP %33> % k& NaCl » i fg %45 2
VRIS 0 IR URA t o SCRED

g3 VLP fd & % i A2y § &7 b oig g > FN R 3 b onlg e
$HAE TR B S R E R h- TR o A ¥ VLP (50 pg/ml) & 3 7 I 5 e (PBS ~ Tris ~
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Phosphate 2 TE+ (40 mM Tris, 100 mM NaCl, 2 mM MgCl,, 1 mM EDTA, pH 7.4)) ¥ %%
% 4°C 2 e pEf¥ o d DLS ~47(B 10)7 &v > 3t 4 SRR ? ch VLP &% 4
R e % 0 A e g HALR i EWEBAELFERIN 0 s VLP i 948
T EFpEEEERY o "#7 11 DLS A5 A s 1% TEM L% VLP eheh gLz 3f
AT AT KRS o FIF R T 02 4p 3 iz DLS hA 41 dicdy o 4o @] 11 A7
7= > VLP k] p -80°C f2if PF(% 0 X ) “FLE — FHRE2ZFADPEE(E 11A) - & PBS -
Tris # Phosphate % e 73 3 {4 > VLP ehvhuis iy (R34 %4 < B 14(F 11B-D)

FF A ORIRE B VLP £ 244 chB 58 o 2 0 # VLP (50 pg/ml)ia >t PBS ’ fimik
B E (R0 A SR B (4°C25°C 2 37°C)E i 4 3% - DLS 4 5.2 % &2 7 (1] 12) VLP
B 4°C~25°C 2 37°C eI T R34 o pifs P R - A EF % » 12 DLS
BR3P H T SIVLP AT o % RER VLP A b £ @M EF R o 51
3% DLS Fx g av ]3] VLP e v » AP 2 e ;8 g2 VLP > £ 12 DLS 4 47
VLP #ic ch% it o DLS @ 5.2 % (8] 13A)% JL#- VLP s #. 5] 70 °C £ Jis 30 A 485 » VLP
SFEF aggregation cPIR % o4v 4 1 70°C ¢ i€ (¥ DLS B3] T o T3+ 5 2240 nm>
JT A dpeak # F M BTILE (A5 0 824 £ S1p @ 2 VLP T 3o (30 nm)F B F 4
B oo gtk %’/’J‘ 4v 2% PS80 £ VLP ¥ » #3+ 3BT K & 1 X > B DLS B 3| e s
)% 6nm 12T (B 13B) o ptF % B VLP B & 0/ 6 5 1 (2% PS80) £ /F »
AR ALY iR g VIP S R o Sl VIPREE 3 FER S 45 E 1
F ey Faadr © prAR § HPV VLP o ff g if & 248 £ /1 6 3% 144 <P 0% & (Mach et al,
2006; Shi et al., 2005) » &8 DLS #&% &t 53 & pt 21 VLP e je e v o

L

My IRy
A
=)

REAFNRTHEGERY L5y £ DBF F AP L5y VLP &
ER Y Peid G B T B 2§ RePE A o AT H P R A
AR AL e EEA o BERE O MR B EORAME > FP AP L L r T
AF R TH D VLP (50 pg/ml)® > & F 443 70°C F i 30 A 4ifs > B3 25°C A %
"2 DLS 4 4% VLP e % | s 15 & A3 FI 4 XA A 5501 > s A e
2|87 ik g o F g % (B LR > K 4o 48 TR PBS Je %] B de FRJL 18 40T 3+
240 nm > @ e A R A RN AT 0 RT ] 4e (7 AL AT 0 VLP i) ¢
H ¥ NP40 2 sucrose /e %] i 29 - L 14 3 6 75 nm > Bm NP40 2 sucrose 9/ 4o
se Fg 3 4 VLP g8 o ¥ /I UL E eA > VLP £2 0.01% PS80 iR & 5 5 H4c 4%
ek o 38 2% PS80 R £ i & VLP #f2enl k49 F o % Br VLP & 4 &
A2 Bk R VIP R G A B

yio o T

g

AEF P RA R e g E SRR LA R (sandwich ELISA) » * »Mpl € VLP
RO FIMEFET 7T LOELISAZEY £ & o e A ERTA D T N R A fE T
TER-pRERBEESZZEC S FFTR{EIRPALAS VLD FLRES R
HROETS - o E AR REATEF LI o T AP L HBAR P PR
FE o UEBRETMEE - RM o P WP AT Y gkt Fui(capture antibody) B 3 &
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Z 98 & ehd F o VLP % $AF48 (rabbit anti-VLP polyclonal antibody) - § jB] * 348
(detection antibody) R 5 7 & ek BlFLEVT] ¥ kbt (Chemlcon Temecula, CA)5 p 7 F
feid g2 4 % (biotin){é c4F & #8 > H ¢ F Sk Mk 2 B 2 93 3 sk ELISA SOP
oo IR DS E’ﬁ?,%}ﬂ},ﬂ?ﬂfr, — R EE kR A S P Y o B
B e R EF0A 099 12t o HAF L Iy Anag (R 15) 0 BT eSS R B
(0-0.25 pg/ml) & 3 243 ch g IR o

F? NP F SRS VLIPS R B> 80%: %333 PBS ¢ )i¥ 2 ELISA ik 5>
e RIS A ASEH IR ESHCE % 2 VLPe 50 % FiR Y R B R A
T € 4 ELISA $Rlig & F (bl4odk B 7 Sk ficdp 0t § B2 & \f*,':“*”‘?.%e.sé%mﬁlmi)
FlL VPR R sk KR RSP T A EE € 4 ELISA iR VLP pFig 2 B » R %
¢ b'“r/g‘f\/* VLP S X7 A 5 s if ~ me &2 B A R4 (s Bphme Bt
B Fehkihs pd (2 ARS TR RIRF L F) St FehFFRIEY AP R
W 4c »,;};5.;,,, P RA4 VLP thiw® e R T 5 % ADFPRED > AP By
RT3 % 7% (ST 90011, serum free)it (7 B| 5 @ fmPe Bt chF 3BRIEE > AP L7 £ IR
EV71 VLP et e 4 & % & fiwre it > e 3 BB = Jo e ehim %2 2 1F 5 4R 5 o
St S5 d ELISA iRt - Bor chid plcdp o8 & § 24P § (data not shown) » E P i&
B P ST R 7 € RS ELISA ¥ VLP enid b > I PFe & 7 SV 97 % a4
VLP |5 24chd - 1 o

EF A= ELISA #7i¢ * a8 ¥ VLP . ‘L’}#_m R R F PRI T U R

B ORI 1S e VLP 2 #2150 VLP (75§ ¥ § o 34 45 1L {5 57 VLP (0.002-0.25
pg/m 43 95°C» @ H BT AT L4850 @ 8L 0 > e VLP T 5 3
6O 1S S VLP $ &0 gt ¢h > Ak 1% DLS kiRl VLP £ 2 ehf %3 R MIkA
#1VLP (< 10 pg/ml) &3 7 2% PS80 ehak 8 ™ > #7ip| {7 /7 (6.8 nm) ] ** VLP e/ 4
H#AZ (=30 nm) > FEB|F i A VLP At s T # R o Ft A s {8 e VLP
(0.002-0.25 pg/ml)ﬁ » 2% PS80 % & L M fRis e VLP 5 0 * ki& 7 ELISA % #] -
EIB16 P T F A SRR AL R Fov TR 9 VLP i5d ELISA f p] 47 i@ Bcim g
FEAPF o Hom ELISAFM 7 ¢ BRI P 3y TR VLP R ¥ - 2 6 » & 2%
PS80 Tk 5 T hmk - VLP 4719 ¢ 4 ELISA #7 B » @ Hiic®@ g A A2 VLP 49§ - &F
7 ELISA $#3t % B2 B en VLP 3423 £ Fahic 4 o S5 & 10 b 1 % > 4 7 1 & D ELISA
AT iR AR VLP ehig e TR F B - 20 7 3 @2 28T VLP Sk B o
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F3E- > BpA TIAVIPR v EA BT L2 B Y

1. RrEpwERE B AR

AFE AT BB fwme ¢ $5 High Five (Hi-5)% Sf-9 (Invitrogen 11496-015 - lot
520869) » #2112 SF-900 I1 2 % 32 %+t 4557 & 2~3 X M - % (& X BfBw% kR Y
5x10° cells/ml) » & 'm¥e 4 £ f8%(10-30 %) » AP dimee 2 35 2042 F ¢ 573 0 ¢ &
> b B fwe f& & (Master Cell Bank) e :}ﬁai BREP e d FF-E2 o

2. 22 VIP# B E A2 L-20 L)Udi
A. 12 Bac-P1-3CD i # k& {7 VLP 4 & } Sudig it

H3+% ¢ 0 EVTL VLP é12 & fu3 5 @ * i+ 2412 Bac-P13CD 54 » 11 & %
3 M2 (MOIL10)8 %35 % % s F38 % A2 Hi-5 % g 4w 2 (5 2 % e VLP
Rk o FlPt AP E R AN I E - FEHRGEF EVIIVLP 2 & flfg2c= o

A 5-20 L a4 3 F i B % Hi-5 W% > £ 12 Bac-P1-3CD f}lisi R A E
(MOI 0.0001 3] MOI 10)* % fm? 4 & EV71 VLP © § 'm% 1375 5 K3t 40%pF » 3% 9 g B
72 VLP enfm?2 % > 72 ELISA ~ 17 A2 & o401 #7757 > 2 MOI 10 g 4 (% )k B 3%x10°
cellsymL) » VLP ¥ =2 £ %% 5 14 mg/L (batch no. 3CD-98B002) - % ! f'&f}ﬁai A&
(0.01-0.0001 MOD)@ % Hi-5 fm* (fm#2 kB 5x10° cells/mL) » & fm ¥ T 58 & 153 40%P%
VLP ¥ =2 ¥ 5% % 9.7 mg/L (batch no. 3CD-98B008) » H # % #2-20 L # & fu B2
VLP 2 & /0 5-10 mg/L o o ** Mo M EHAZ AR FRS > frivd it g 2igd s 7
% 4 137 (data not shown) » % % B 18 - T P~ «‘Iﬁqi FER L2 4 & Kk o

T §E BEfcE § VLD thinte i i35 R e 7R AR IR AR o e B A e e
90%% + F & B A 1T 5 1 18 A (working volume) 2 2 VLP B » 4 314 1000K
(molecular weight cut-off = 1000 kDa)4z j& (0.5 m?) ik B PF 0 S EANVLP 2§ L3
WER A T A R AR (filtrate) 0 % & 12 100K A2 5 %H(0.1 m?)it 7 o vE 2 iR 2 kA
2 B4 0 VLP 4 % g n 4 (B 17) ¢ i 2 100 K A2 H0.1 m*)ie 7 b 558 ¥ -
BREESY T F RS A AR ARPATH S o FHIS e g i EA O A
AR M TR L F B BHA 5 60-70%)7 3 4vid § £ (4 batch no. 98B014-1~-2) - &
e (FHAE 0 VLP 2 1000 K A28 %8k 16 e €A IR (B 17) > B 1
EAAR 2§ EEO VIP AR~ ] R e B R R R SR B REAE N S A2 1/40
(12L B4 % 0.3L) » VLP b wfc 9 5 7-8 3 o

JU ok S R 3 ) s (Beckman/JA-10 0 9500 rpm) % i & i ik (depth filter) w i<
EV71 VLP #»c% » w e is VLPE R A %] 5 2.1 mg/L 22 2.7 mg/L > »c % 4p§ - B F A PR
PIRRIE R B IRCE B w ftz. VLP 3Ed < o > 12 1000 kD/0.5 m’ 4g ik iz i % 5 4
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SEC-HPLC A 47 ff 4% wfesa % 2 2|k c 20 L 4 4 F R BA N2 w2 %3
(3CD-98BO015) 11 ;& & 1 i B AJE {4 » VLP &% % F #1000 kD/0.5 m i&,@mmretenate ;
FVP IR B e R e 3R & R 0 B 7 % *® 2. VLP 4 % § % A e {6 0 filtrate o
ELISA % % #2 SEC-HPLC %% - R » Bm/FA AT i 82485 VLP 34+ /] (5 & VLP
72 1000 kD/0.5 m” 42 5 %) o

B. 2% 2% Bac-P1-C3CD 5 # thie 7 VLP 2 & } stdeig it

F3 4 - 247 Bac-P1-3CD M % pd A E (MOI TR RE SoF St
Sf-9 ime (fmre kA 4x10° cells/mL) » B 4w = {5 #4t.s wic EV7] VLP (% 555 %
40%)> Hb+E A E 95 35mgleo 27 b F BEY I RESVIP AR > 3345 - 7
98 £ 6 7 ¥ A2 i¢ * Bac-P1-C3CD ;4 thit (7RI 3#

FERELRRAMEE AT R A (R L 15%) 0 2 BT E 2 s #
BRE A 0k B g AR SRRl A 5 4 (MOI0.1-0.00001) & % 7 F & i %% $k(SF-9
% Hi-5)#4 # VLP ch#& & - ELISA » 7% 7+ 2 MOI 0.001 g % Sf-9 'w*2 2. VLP ¥ = &
£ ¥ ¢ 65mg/L> 12 MOI 0.00001 @& % Hi-5 %% 2. VLP ¥ =4 € { % i 98 mg/L (1 18)>
B IS AR R R TR S B AEm A AR (<1 pl Pl virus/1 L culture) % & op & fEE &
PR 3 o

APEE-HUSLAYF RREFLZWUETS > PwinE 2 F O RBIAIER S
# 100rpm~ B A& 27°C > @ % kil f > B F 415 F A 50% 0 & hlwmre g & ik
Gl r % ARALS 4 COy o W 19 Bm 0 H B oA R 4 SE9 (0.001 MOL batch
C3CD-98B102) » & Hi-5 ‘¥z (0 00001 MOI, Bacth C3CD-98B103)# # EV71 VLP » **'wm
% 35 5 42 40-70%2. VLP A £ 5 18.8-130 mg/L > #2 12 % A £ 5% 4 (10 MODR % Sf-9

LB w2 A B (264 mg/L, batch C3CD-98B101)4piT &8 { & °

7 iEdeF 2t F - 2@ 19 f78 > 12 Bac-P1-C3CD f}ﬁai),a‘ A b B mie 2 HERR RE G
»‘“Jﬁsif%é_ 2. VPl (f2Ad - d % > ¥ acid = ELISA #4742 4 chiicieif 5 j}ﬁﬂ%ﬁ
LA o 3B R REV 4 H_d 3t Bac-P1-C3CD & * CMV fx# 3 S 3CD 4 3 - CMV
L% g a3 0 22 Bac-P1-3CD 12 plO s 5 (5 ¥ fods 3 )5pds 3CD ek gt
Bac-P1-C3CD g % 'm?s 15 ¥ icig = 3CD { % 2 R(4vg 212 12 [ FF) - 3CD 5 - f&3-¥
k29 (protease) > W& £ IV At i 2 me A o B A Ead dmte N A fR R B a8
B VPLL AL 5 FaL A2k poe it pmd &7 VLP 2 & -

3. Jlw e+ FALK 4T 2 B anti-VLP 4p B Al

At E P2 - 5 # A R EVT1 39 & VLP chfaddl - 12 2 ELISA % Western
Ao T E AP BB VIPRGFAT A4 0 FRE AT 8 F(=50m)E - A
PLE B epAR S T A e TR 1 AP L2 50% FRARAEITHK ~ 12 G25 column
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{72 F(desalt)® & ik B 4 0 B f5 % RAfr+ ¥ 4L protein A column & {7 4 it o #7{F
anti-VLP #48 5 SDS-PAGE (lane 4, B§] 20)4 %‘r’;‘lﬁ; PRAPE B REH260mg 0 ¢ H
#3412 ELISA ¥* Western ~ 47 * o pm ¥ 5 & # VLP ~ VPO ~ VP3 #2d & i3 by ERCE
‘i"’ it ¢ o

4. #:HFGUERAFERTERL B HUE

EV71 VLP % % VPI, VPO £ VP3 %5 18 j= 5 25-27nm ¢ 6 R KR & 4 A
3t is EV71 VLP & =+ £ % 5800 kDao frww Hpzt3d ¥ i e 4= 4 2= = 12 Sephacryl
S-400 & =+ & ¢ 41k 45 (s1ze exclusion chromatography, SEC)% i VLP /42 > 7 i 14 -
W SEC g A7 it » TR VIPHRET 9% o Flt A PiE- 5 S5+ < A
%52 hydoxyapatite (HA)#", ¥+ 157% » Bl3i 8- H# 2 VLP @R 2 e (Fif 2 2 @

it Ag3¢ o

AP E RIGE AT 2 M5 (Q-Sepharose FF)§ 0% 3 % = 3 F 4Lk 47 e
¥ T k& 5 1% Bac-P1-3CD g % Hi-5 e #74 2 e VLP» ¥ 2 _—,_ﬁS4OOSEC ?
A 472 7 1 o B 21 e SDS-PAGE % % 877 > 3% 5 VLP ¢ 1130 % flow thru fraction
¥ (lane 3)> ¥ il » F ek St (lane 2) % R PP AR B o 2 ﬁu 7 I & & NaCl (0.1 M,
02M,03M,035M, 04 M, 0.5M, 1 M)ir phosphate buffer (pH 7.4)7* 3£ ¥ » VLP ¢ &
0-0.35 M NaCl jk & (lanes 4-7)df i 3% ) » EREFH w S 1 o 3t B % BT At 3 (7
BT OVLP B4 3 RAS M ek B i o

#t #t » CHT-Ceramic Hydroxyapatite :sz'”q(ﬁg? # s HA)% Bio-Rad 2 & ) 5.2 s it #
BT FEpeindeAp? 2 R R kL 0 ¥ RS AR L eh e ’P‘r"h’i‘?%‘r/”\%ﬁ-‘i 1| s
ibag s o FlptAEs 1% HA B4 e 7 & o sodium phosphate buffer # %% it
VLP - § 2% %% A 5L fr 20 L s i flfed rae— 4 35k o

B SR IA 3 S 2 FE APy Q-Sepharose FF # 3t it amsn ke (wye )% i1 > 2 & flow
thorugh fraction ¥ # & 5 %% » TS+ L HEAA TR GFH B T T F > - 4B
fp\ # % (endotoxin)& ¥ & * 3 ‘\ﬁ*ﬂ;’f'l’” [ AR g FI KPR o Bl a4
] 8 1L a3 2 #875 4P 50 QSF anion adsorber membrane (i Jjg ") iR 3E #5 "$ N FE
% o % 2 Bom o VLP 2 SEC it {s(# % VLP-SEC F2)p 4 %2 2 & § £ 13,490
BU/mg» &4 HA # f1.8 * 4 (4% 5 VLP-SEC-HA)} 4 % * 5 3400 EU/mg > # % % 5
2 75% 0 Bﬂaﬁm‘.q.ﬁ/};,qﬁ AL 45mly JEAR R 4 5 1.19 mg/ml - 538 QSF /g
5 (# % VLP-SEC-HA-QSF) » #8175 42ml > # H 2 Fv FricF 9 91% > p 32 5 £
% % 1966 EU/mg » #5 ",% F 5 40% o F)pt QSF i g * 3t “,% & E o

5L Rfrsi s
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a. 17 1000K A4z i g "k Hfdm e 2 ‘,ﬁ% Fe g

fde I PR A pa? TR > AP Bz SL E20L AR FHLR

Ao SLFREEA A EV7] VLP =t = cnfmbz + ,%,fi’zv?@';f;] X% 4L 2 1000 K
i&}@@%}%‘-ﬁﬁ‘ii‘:}‘ ‘/x’j'f f¢ » ] 30> VLP g WiEH o e & 3R VLP &~ + 35+ ‘ﬂ%‘ﬁu’%
Prdred & 3 R FREFTHET I SERBREFLEHRE TR S
VLP-5L-UF/DF){$ » %84 4 4000 ml *% 5 270 ml > k‘ﬂﬁ 15 & » I8 P 382 3% Fev

Fofeds 548% A - X2t e TS LR 22) HEFL U AFARSR
g 2 BY X4 % o @ ¥ d pH 4p % VLP protein ;7 Pl 3% & 7+ (data not shown) » #-)k
Mg ¥ (TP g ik d ok 5 50 mM Tris buffer (pH 7.4) { #x 5 50 mM sodium citrate/0.1
M NaCl (pH 6.5) » ¥ g > ik eng 4 > » 5 7 VLP adg 4 o

b. *% < Sephacryl S-400 & + & & 47 § L Hf Sepr T B 1L VLP &

APERIES LA HA 5 TR - gl itoh S iR 15 B

f& T8 HOE e 15 0 VLP 8 5(=270 ml)s 2 % 1+ 5 SDS-PAGE 548 i# 1§ i#] ] VLPe
r]t i 4 * S-400 SEC ¢ t145 2 50 mM sodium citrate/0.1 M NaCl (pH 6.5)%
RAE (T T B 41 5%95.5 cm AR T 2 W 4T F 41(2.6x95 cm S-400 SEC)‘i e

7837 % o 47T kHFRQRT0ml > & 1965 mg)A = S P T o E P T X g F
BRAAS R APE R I PR FRNAS S L H(LF23) 4 52 ?5@:@;-5: ,
APBE VLP A& ¢ A % - B R AF2) o “TF kHER(E 1965 mg)5iE S-400
SEC #rsiv2 1> £ 85 32.76mg2 F2 42 A % > bk 38 F & 1.67% (% 3
5 VLP-5L-S-F2) o 15 4 st 1o £ gt F2 e A 4 e i 17 o

c. §1* CHT-HA column i& HEREITHE R BR

d ** & CHT-Ceramic Hydroxyapatite (f§ #= HA)# Lk 47:2 ¢ jide 4p < JF 2%
BRI T AT S h o AR A% 1000 K ACB IR
i SEC # it {8 en VLP &k &0 e B 4% 5 phfh %% /% - 4 4 12 Bradford assay 4 7
SaF %‘Ta E.%ﬁ PR R B RS T T W23.25% 0 4 - ek

&7 2 * B fE A F 2 H(MWCO) /] 3 3 B A & fT s o

ok
o

AP -7.62 mg gt chA $ 1% HA column (2.6x10 cm) #f2 250 mM %2 500
mM mﬁ;&f&f}l\/p %% (B 24) > % T VLP £ 250 mM &4k 4 0k & (peak A)T € 4w
FHA Kk A 500 mM REEL4N R0k (peak B)P B F 7 B F > #HP B HA column
7‘5,% R - B VLP ek o 7 ﬁ,{«»\SDS-PAGE B¢ ¥ % 250 mM 4
fadh i Henk vV 5 3|3 422 VLP £ 3 (data not shown) o 2_ {8 enis i F 3 i e
- H IR R 250 mM MR B R AT 0 BT FIHR B VLP ot 3
%250 mM BRELAN T B v e G G 48% (kv FEJ 7.62 mg ¥ i 3.66 mg,
% 3)e
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2 {8 AR B3 B 4 % i iF QSF anion adsorber membrane 0 £ =t 2 ",f g £ 3
ARy FEY 366 mg %5 149 mg- &7 & HFenw oot 5 40.6% (&
VLP-5L-S-HA-QS5F) © # {¢ % it &9 VLP 12 Bradford assay 4 7 #71¥ total protein
concentration % 0.054 mg/ml (% 3) > F A MFH 27.5ml > ¥ FH R F0 FE 5 1.49
mg o % it 9 VLP 12 ELISA » 5 R 7 # k& 5 9.605 pg/ml, # & # specific activity
(ELISA #7ip|}k & ¥2 Bradford assay #7iR|)k & a0t @)% 177 .8 ug/mg °

20L s i H A
a. ARk S0 R £ A R

20 L F EEiE T EVTL VLP 2 & mfe= cndmie R84 9 5 12.8 L o 24P R
2 100 kD & 1000 kD 42 i 75 #55(0.5 m?)ik : MRl m e o T e PRI B B R S A
* %+ SEC ¢ L4 #7.% it 5 50 mM Na-citrate/0.1 M NaCl (pH 6.5) = ¢ SDS-PAGE (]
25)4r SEC-HPLC (%] 26)4 477 3 3> 14 1000 kD %@ eiff g e &0 H F2 55 3 100
KD MR eif g 1 & o FIC NP 18 500 1000 kD 5042 48 g Mk HpiBig e ik > 7
o v P AgeT L AR AL > T F AT - ) SEC g A 4T I e o

b. # & Sephacryl S-400 & F & & 47§ L1 # depr S B 14 VLP £

Ak - ¢ AL 1000 kD 42 18 g Yk ‘fﬁ@/}am e R KRB A iﬁiﬁz40 i (d
~12.8 L *# $|~326 ml)» ¥ % & 3 7% % 50 mM Na-citrate/0.1 M NaCl (pH 6.5) » iz % 7
VLP ik W(VLP-ZOL-UF/DF, Z HF-v FRERDE 210 mg/ml> 3 & 4 F-v e
6849.6 mg /&‘ﬁ@/@ﬁﬁ?m‘? 2F 85 51% 0 27 85 49% 39 ’E‘Wﬁwﬁ“ﬁ °

ig# VLP & 517 SEC ¢ +1 S-400 (5x95.5 cm)i& {7 % it » & =t g2 80 ml £ 100 ml
BT AP BRAA R LB AR R R OAS R S E (L 27) 4o
it > VLP A & =3 F2 &% » B39 7 £ 95 157 mg (VLP-20L-S-F2, % 4)
Ba i s P17 e16849.6 mg ARt o W T F K 5 2.3% 12 ELISA ~ 47 # R HE ER Y
% 34.7 ng/ml, 4% & B specific activity X 5 97.5 o

C. §1* CHT-HAcolumn #z 5= A A TS N SR

d SEC 4 Hid=h i e F2 AR » SR E MR 5 5 mM i (pH 6.5)75 -
£ v CHT-HA ¢ $(2.6x10 cm) %% = # & it 5 3% 39 F loading £ - £ % 20 mg -
Loading 2z {¢ 24 2 50 mM ~ 100 mM ~ 500 mM EEpasp - & > 54 & =) r 3k > H
chromatograph 2 7+ ** ] 28 - TSK-G4000 SEC-HPLC 4 45 3> 50 mM (1] 29¢) £ 100
mM (] 29d) Bipadph~ i @ 385 VLP it % (retention time (RT~19 min)> 2 50 mM 4
e H i B g - Bl > BAE L 100mM A A e

Bl 30 77 SDS-PAGE 4 45 7 & 71 » A58 S-400 SEC ¢ 4% it & » F2 4 j% (lane 2)
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PRS0 L A 960 kKD fiTee e K IR AR T F]pt SEC B2 A3+
B2l LRl I SRS 1 I P A ‘,%;%’E_’Fﬁ s BB A b e VLP fh& o 1
CHT-HA % i+ VLP pF > flow throurh (lane 3)® # /23 VLP - &7 VLP ¥ 3 »ci & 3|
CHT-HA ##%5 ° 2 50 mM #2 100 mM E}iﬁﬁﬁ}*i‘-”ﬁ?‘z €73 VLPA 4 > & 50 mM &
fadp ~k(lane 4) 73 #F+ 295 95 kD £>170 kD P &2 » 5 scanning
densitometry 4 47 > ¥ & X 86% o 100 mM #ipsdp ~ ik (lane SR E 7 7 “E A F £ 4
& 72KkD £ 170 kD g B > 5 o 47 %4 & >92% » SDS-PAGE 4 17 % % & SEC-HPLC 4~
s % ve & 0 X BT MUEERLGN H R 0 4% (stepwise elution) U 0 T 2 A 100 mM BEfE
oo FRHAREF 2L VLP e ¥ 4h3F 22 H R € & 500 mM @L&ﬁﬁﬁp\ (lane 6)#k i+

a1

* 487 0 #20L F RE 4 A2 EV71 VLP (22 Bac-P1-3CD g 4 Hi-5 w2) >
& 1000 kD 42 g "k 2 ﬁﬁ“" B REE ﬁ?m’?’z » £ 2 SEC 2 CHT-HA & # ¢ .4 47 % E
it Efs 1 100 mM gRpéap > % 78 VLP (VLP-2-L-S-HA 100 mM) 4 % $8 4% )
7.5 ml, 339 ‘;‘Tf_..%f] % 26 mg- 2 ELISA »~ 47578 kR ¥ % 904 ng/ml » 4% & &1
¥ specific activty » 261 ug/mg> * % & + 3% 02000 34 v & J& &t 4 it en EV71 VLP
ERE R FETE T

1= > g #2 in-process & final drug substance bulk & &40 B ¥ 3% > /2 2 3.4

ST VLD A0t Fen@ LR E 2 SRR A pang o Ap- -2
ZARRTASER SHBRE B ORERS 2 2 E2 2 D E AT
(@) 3-v f;.‘r,;kx A& 2_ P ¥ —Bradford assay
P %% 7 kA Bovine Serum Albumin 2z & # ;% 800 },ll » B o~ 1.5ml
# 3 ¢ ¢ o4~ Bradford reagent 200 pl> & F & & 5 A~ 480 k& 595 nm
RlE A kiE » £ 02 BSARERARY w fFE ks 3 TRR
(b) B -4 % 4 (SDS-PAGE)
Sl £ S PE S U
(c) v > BL% /2 (Western-blot)
Sl E S PE S U
(d) A5 84 B »il A F &% 4p & +5 (SEC-HPLC)
F e+ TSK G4000swXL ¢ 4 (TOSOH » 7.8 mm x 30 cm) » /L » 200 ul
& > 2 50 m M sodium citrate/ 0.1 M NaCl (pH 6.5) > /i 0.4 ml/min > 4
17 #% & £ VLP (detection wavelength: 280 nm) -
(e) ELISA & [+ipl
Sl £ S PE S U
() P+ F P
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N & EpIE 2 AT # & ¥ Limulus amebocyte lysate (LAL) & 37°C * Ji&
6o f&H? 217 fhendotoxin § E § RFEAIEY AR K E DL R o &2
- endotoxin & F4p vt 0 ¥ L N 5-¢ #75 § drendotoxin kR e
(g) # ¥ host DNA %~ +7
7% 4 host DNA concentration & _4]* Threshold total DNA assay (Molecular
Devices Threshold System)#4 #7. Single-strand DNA Fr single-strand DNA
binding protein (SSB) and urease-conjugated monoclonal anti-DNA antibody
F J&ts,€ 35+ DNA complex - 4 17 urease fi¥% i# 127 #AF DNA KR -
(h) 7 F HCP (host cell protein) 4 7
BIE A &P FlARZ Hi-5 wme doo 7 B4 £ 4% = P ELISA 2 > g* @
B R FRl P HISS e g B8 LI T usE
WHI-S5 fwre oo BB HERAFE 2 E > Tl X F 5 HRPEEZ > #7)¢
w8 TMB F k@ 22 ggd - %%?‘ WPFUAE B R E YT SRR W
i ViR &P Hi-5 W v 2 B P RAAE -
(1) [fl= ¢ %£3¥ (circular dichroism)~ 15
#4300 ul 2. highly purified VLP (0.1 mg/ml, purity > 92%)** 0.1 mm &
J& % ® ¢ > f1* Circular dichroism spectropolarimeter (JASCO model J815)**
B PR AE 260 nm 3 190 nm R E T GrESk R A TR A 0 bR HE - &
SR o AR R R khded B2 g4 15 508 DICHROWEB %
&35 VLP chz g o & » 2% 2474238 CDSSTR {r F L & Set 4 - 43 )
VLP = s g A e o
(j) RP (reverse phase)-HPLC/MS % {7
A -5 11.7 ug 0 highly purified VLP 5 > 4e » &% kR 5 6 M 9
Gluanidine-HCI1 % # # Jk & 0.2 % formic acid> & ¥7 & * Jk & 40 mM 2 TCEP
(Tri(2-carboxyethyl)phosphine)> # 45°C & J& 1 /| PFo & & {8 $ 555 Zorbax C8
# H(2.1x150 mm) > 12 % @% ;% A (0.05% trifluoroacetic acid (TFA)) % % /%
# B (0.05%TFA/90% acetonitrile) » 315 » 4 47 A& & & T 5 B # (Finnigan
LTQ XL linear ion trap mass spectrometer)i& {7 4 &+ & 4 47 ©
(k) Peptide mapping & identification of disulfide bond position » 7
VLP ;& & ** 6M Gluanidine-HCI {¢ » % 45°C ¥ & 1 -] PFi& {7 denature » g 18 41
* 50 mM Tris buffer (pH 8)i& {7 = & % > F % 4~ 1/50 (w/w) Endoproteinase
Lys-C* 38 T F RIEREFKIEF B {84~ 0.2% fromic acid ¥ 1+ & Ji (&
der 80 mM TCEP *t 37°C F i 1 /P78 mdt) 2 s A f7
RP-HPLC-MS % 4% -

FiE LR W R ANRRI A BB VIP A &0 AR IRA A
Boo RIFE A Tr“if‘u:éiﬂ it 918 EV71 VLP 3727 & %3R4
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Test item Specification
pH 6.5 +0.1
Protein concentration 0.3 mg/ml

Specific activity

0.15-0.3 mg/mg

Purity by SDS-PAGE >90%
Identity by SEC-HPLC RT= 19min
Particle size (light scattering) 30 nm

TEM Icosahedral, 25-27 nm
Endotoxin <3000 EU/mg
Residual DNA Ongoing
Residual HCP Ongoing

6. VLP 3-v 2 £ 49
ONLEEET VST

M= d FLA* 2>+ FT 5 BirLRHF Lo Pt r+ 7
Feni A2 2 P nBlA 0 2 RELR Y A g SN fedd T o BT
S i i 3 A 4T VP ik B > r0b el - s e B 31 BT ARk
£.260nm 3 190 nm FE 54T > 2208 nm % 216.5nm F & 535 o FlRdeplE - &
A Eo-helix foB-sheet » 2 B-sheet +* 5](28%)F} % ** a-helix (14%) -

(b) RP-HPLC/MS £ 4%

g 4% RP-HPLC i MS i {7 VLP 2. R & 4 3 £ 2 4755 > F I R
I VLP & + & & = » &2 % '3t RP-HPLC column> ¥ *% flow through fraction 45 ! »
MEZEFSFAREELS T E LAY o FIP ARG 1. 7ug VLP L 78 R & = VPI,
VPO, VP3 > /i » Zorbax C8 ¢ 114§ fie 8 B3 ik A 2 S 05 7% B A 3ts » S H# 4~
trpeak 2 &~ + £ c B2 M &Y 3RS B A F E D9 F: A (34232 Da),
B (28224 Da), C (35253 Da), D (35256Da), E (26416 Da) - i& f& VLP #7 7z subunit F-v
Bt A fk B o7 0 VPO ch3Zih &4 + £ 4 35181.42 Da; VPI 323 42 + & & 32606.52
Da; VP3 en32 35 4 + & 5 26373.27 Da-peak C & D & % VPO peak E * & VP3 >
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e fef % VPl Fi&- 9 » 74235 ©
(c) Peptide mapping & identification of disulfide bond position 4 5

4 2+ VLP ¢ 5 VPI, VPOand VP3 = 35 ¥ » ;gﬁwkgl%,ﬂﬁﬁ -
R - 1 15 60 VP (denature) - 24 f5 8k R K s it 17 REARRES
2 B 2 TS PSR S

7. CMC (Chemistry, Manufacturing and Control)p i 3 412 & =

AP EAFI 4 0 #-4 EVT1 VLP drug substance f #3084 1T 5 ZE 4
& > CMC (Chemistry, Manufacturing and Control) F# o d *030 0 F 5% 2 A 474 A =
2R PR ARG CMC FA A &> ) 308382 B 1 gt o

Chemistry, Manufacturing and Control
Table of contents
B Introduction
B 1.1 Drug substance
- 1.1.1 Characterization of the drug substance
« 1.1.1.1 Structure
- 1.1.1.1.1 primary structure
» DNA structure
» MW
» N-/C-terminal structure
» Peptide mapping
- 1.1.1.1.2 disulfide structure
- 1.1.1.1.3 Secondary CD analysis
+ 1.1.1.2 Solution properties
- 1.1.1.2.1 Measurement of extinction coefficient
- 1.1.1.2.2 light scattering
- 1.1.1.2.3 Size exclusion chromatography
« 1.1.1.3 Purity
- 1.1.1.3.1 SDS-PAGE analysis
- 1.1.1.3.2 Reversed phase HPLC
- 1.1.1.3.3 Reference Standard
- 1.1.2 Molecular biology
+ 1.1.2.1 Design, construction, and expression of the structural gene

+ 1.1.2.1.1 Sequence encoding the structure gene
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1.1.2.1.2 Sequence encoding the full-length human structure gene
1.1.2.2 Construction and design of the expression vector
1.1.2.2.1 Construction of the structural gene

1.1.2.2.2 Description of the functional regions with the expression

vector

1.1.3 production strain
+ 1.1.3.1 History of the parental Sf9, Hi5 cell line

+ 1.1.3.2 preparation of BacP1-3CD, recombinant baculovirus

+ 1.1.3.3 Cell banking system
- 1.1.3.3.1 Research cell bank
1.1.3.3.2 Research virus bank

1.1.4 Cell culture process: introduction and cell culture media

+ 1.1.4.1 Cell culture process flow chart

+ 1.1.4.2 Detail cell culture process description

+ 1.1.4.3 Cell culture raw materials

1.1.5 Purification process

« 1.1.5.1 Purification process flowchart

+ 1.1.5.2 Detail purification process description

+ 1.1.5.3 Process reagents

* 1.1.5.5 Purification raw materials

1.1.6 Drug substance specifications and test methods

+ 1.1.6.1 Specifications and test methods for bulk harvest
- 1.1.6.1.1 Specification
- 1.1.6.1.2 Description of bulk harvest test methods

»

»

ELISA

Western

+ 1.1.6.2 Specifications and test methods for purified bulk
- 1.1.6.2.1 Specification

- 1.1.6.2.1 Description of purified bulk test methods

»

»

»

»

»

»

»

pH determination

Protein concentration

Specific activity

SDS-PAGE

Identity by SEC- HPLC

Particle size-dynamic light scattering (DLS)
TEM

Endotoxin
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» Residual DNA
» Residual HCP

- 1.1.7 Drug substance stability
+ Lot number
+ Fill volume
+ Container
+ Strength (mg/ml)
+  Manufacture date
+ Most recent time point tested
+ Analytical Method
- pH
- Protein
- Osmolarity
- SDS-PAGE
- Particle size-dynamic light scattering (DLS)
- TEM
- ELISA

34z Bpd TIUVIPRTARF T 428

1. WE k% 0¥ 58 5 il
(a) o W&
ﬁﬂ%wuﬁw\&Pwéﬁﬁ@uiﬁﬁﬁ@w%%i}é’ﬂW*ﬁﬁﬁﬁ
EFE S REFEFEH GG HE IR o BTN E S A s B
SDS-PAGE iz & = ghk 2 R M RIpH& e R E B - o AP R F* § L d 30753
$h+&%ﬁﬁ%%§$iﬁﬁ4%3$ BRI NSNY RS G- B RE
120 o RgIEk 0 HE S5 25-27nm e
¥ eh s 4 pET28a-VP1, 0,3 22 ECOSI ~ % 4% e 7 < £ 1 % > £ 12 IPTG
%% A2 VP1,VP3 & VPO > 12 SDS-PAGE % & = 8LE ;2 (Pl H 30 £ LR ¥ ik
FEIL oo

@)ﬁ%ﬁ%ii%ﬁ&

AT ks R (EVTI }’%4 $g4~VLP~VP1~VP3 & VP0)*s 3+ F % ¢ >
Bp LSS % 2~ 4 iR {7 4e 373 Sf(booster injection) o VL EF{S A p B I w o TG
* ¥ ﬁ‘"% {6 » 12 ELISA Bl & & =t 4c 573 5418 0 ) 7 3 v %mfﬁ?c‘fffﬁ—* Fv 24 I% B oo
AR pE Bd 2 B - fld B L g o B S AR s Fin
R BRI EB R A REET R Rl o e R e A R S E o
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FAREATE BT TR o BEdok 59757 o

(c) H PRt W A

ROORREE Y PRRIEHY R OTR AP EHS RS Ppd R UK
PRI o 8 RGBS X hiist g 4 3 £ s - Bk AP Euggine s
SP2/0 ‘mPz ik & 0 gk & Bylwre it & 4 ik jc Bt 0 1 ELISA &E 1 7 5 B -y

VP3 rﬁﬁﬁ £ mPe o d 3T pL E&ﬁj‘ﬁm Ed g ‘ﬁ = —E_ ;’H:--EF - :r’:" mﬁﬁg : (m g (Hybrldoma) > 3% fra;}*j{
* "L ff# (Limiting Dilution)sh= 5% kg P~ % - F:‘ hH RpR S B wmre o HEEAEL
B] 34A - L_,.q__@,\.m)?r?ﬁﬁgw » 2\ e p“:”” 5%33 — r}mﬁﬁL\« m e L /ﬁ; 13‘—1:} ’.,E!‘J

=g i%i@bﬁv%mvéGO 38,54) & @g«_@m&%g é
- r}#"ﬂ?ﬁ 'F'J\/Pj\ﬂé"i\' 'Fa’]ﬂ% OD450‘~’1’J LB E g
34B, 30-86, 38-153, 54-90) » I & eav iP5 — P4

Wm»e et 53 Ve
LB A~ B san
L g ih ﬁ,ﬁ:i‘ﬁ‘”m’“fh R EEFE R

XRELERHRZ FHE 2L 8
P F v * 2 A g eniz A3 aluminum salts ¥ oil-in-water emulsion MF59 » iz p
WF S AEEA AATE Y o 5N JEEA Y 2 EVT1 VLP B i ek ks o A pos)
REHPFFP PRI ATH - S TR CEFTF LT ETRERET PR 245
aluminum alhydrogel (alum, 5 * *%— £ % 2 cnNALP3 %3%4]); saponin £ poly [:C (TLR3
& s #)); MPLA (TLR4 & 3<#]); imiquimod (TLR7 & TLR8 & sx#|)% CpG (TLRY f=48)-
{'1& ':-g'f'J;ﬁK E AR BMELT SRR e iy oo SRR E FE IR AR v ¥ T gt
» AL H b VLP > 212 VLP 2 & complete Freund’s adjuvant (CFA, i $f P& )& %
e Té_ﬂﬁﬂl Taka » *EF%T/J' BT A4t P arsl g cnd ke F i o pt oh 3V iy 8 i3 5 saline
2 oalum T35 § HREFITH v AR L 7B 35A0 % - 4718 2 3 A e ELISA
Rl) B M & VLP & - B lgG 3 (W 35B & C) » B 35C 3gm » f b fEis®
alum % saponin %% IgG s»cdk i > 7 b H jhi3 &+ VLP & 43(p<0.01) > » £ CFA
e d 4piT o
BEh A S iRl A 4 & ) B Y fofuR s (B 35D) - £ 1gG i & v
& > alum ¥ saponin & % f& i@ ¢ A 2 P fornil A it o 27 H JHw 47 saline ¥R et
f0 % 37 VLP 2 & alum (p<0.01)#* saponin (p<0.01)eF ] Bl 5 ¥ {odnd 35y B ¥ 5 e o
d 2t ® ¥ s B2 Thelper £ F &> AP A 477 o 7 7 IgGl # IgG2a vl 1) o [B] 35E
%ﬁ:ﬁ alum ¢ 13 = g% 0 1gGl ¥ 1gG2a vt &) » & 75 12 alum 1% 5 & 2 & 3 1gG1 »
HFERWes Th2 F & » H @ 74 # 3£ saponin (p<0.01) ~ poly I:C (p<0.01) - MPLA
(p<0 01) ~ imiquimod (p<0.05)2 2 CpG (p<0.01)p] &_& # #ic4p i £ 9 1gGl - 1gG2a » &
HF g e Thl & o F]* saponin ¥ 12§ sxehg 4 & VLP &% - i % Thl v &
) },@ » @ B hipd alum PIF 4G 2kehA A e Th2 v B F g o

VLP 2. % #c% Bl (E+ ¥ %)
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d3E -4 428002 VIP e 44 B4 ¢ piFriidIf%Er » ¥- <9 %
21%;'?]@?’? 97 # 12 % 9 p B4p 3% 2:6 % 34 F i F 45 ,UT o 3\ 41| * fic 48 Imagel
/45 VLP # 57 SDS-PAGE B » ¥ M @ 5| L 5 ch VLP &3 B 9 5 40.1 % T F &
Bl SR BT o i r PR EMP] 0 VLP Hpusss- > 95 27 nme F %3 E
EV71 iT5 & ¥R e %1% &£ (20, 50 & 200 pg/dose)VLP & fo iz (Alum);i &4
IR ERELIVE o

Fo A BEFAEFTHRSTISENL Y I0P Bie 33t % 42 % 12 & (745t
o AXF AT RS- EHR AR L SHVLP (B R>92%) 0 & 523 A (20 & 100
pg/dose)VLP & iz (Alhydrogel);i & 1 7 Sk jE2 vop o & /8 e B E_20 pg/dose 2 &
f EV71 e v e st g Bmdd Pos jf » AR ARA G 6% 42 3 b B
MAETEIEWIRARF B e LR F RS L AERA -

Wrfowie LR F BiRRE R 22
Fo BT LAEF KR AP AT PR B © 2 ELISA Bl F4Al 4§ (B
36) o o % T BRI S ESLME E 1 EVIL 2 VLP 39 (S 4 355 & o
Boho o ARSI VLP %% 0 IgG b5 R B >0 4 /510 EVTL $#ie o b oh o 1 dg
VLP # 5 A 24 chiifscfi ¥ 45 2 2 323k > 500§ 34 3 4o 5 2508 o 1
oS VIP v B3 A2 ki e

#FTRAPET P fodidl 4§ F S (neutralization assay) Xk FEind VLP #7134 i
Wi T aHIE0E 3 F AT "’%Jﬁa* R A o F] AN e B ﬁ"%’ 2 R ]
100 TCIDsg EV71 s & iz & & J&(® )2 /[ P » f 4 » RD Iz ig {7 ¢ ?m? o B 37
kg ot '1”%.]1?5-* C2 AFAefFenF s » ¥ ’JF% MER - KA ES > i E T
EV71 & p &E WOVLP e 4 W F o % Z = Ae 35 1S 0 %5 4 50 pg/dose {200 pg/dose
VLP thiew) > # 9 ‘fr’}?:,.sr B AR s d B EVTL e ﬂfr':}?ai A AR
ENNIY ”%.j}ig.q- B5 AFA:EFAp R F o > 7 0 EDEE N2 5 (B 38A) - LR D
A0 P ekl 4 B IgG #ME 4§ F 4P I o time course profile, 57 MaiF- %4 1 34
o P oh 34 ki T4 i btis fa'}é—ﬁ%'}é—aé P o ™ RAVPERREAN IR - KL 8
Wih o om A A E A E S B5F BV }}i;-sp}%( # C2~B4~C4~C5-~B5 £ 73]
v fr M%} 38B) o kBT 0 Rk B m A 2R FIRIFRF AL R EE 4 VLP 84
v Y fo o @ @ RD ‘,m’i'aé_i‘sm’?a‘ﬁ%% °

LR me LB B APEIHEY 1] X G EkEOEY FHE P e o BT
PRl A R Bk E e BT o AP RPMI 8 & A(¥RE) 2 E Y EVTL & VLP ]
PR E P we? TR A2 o 55T BAPLITHENA #ﬁ&( stimulation index) » %
AP RPMI #4214 1 EVT1 & VLP $]cf sk e B 5 P w2357 1l d &
FHA (B 39) 0 pt b AL F IR VLP ¢ 3 B Y EVT7L e0f B vt 42 RPMI 454 e > ¥
r ) g § e ek IFN-y 22 IL-5 % (B 40 A, B) »

“ﬂ)_ m)_

31



FRALAEF BRR L S2 22
RO eRAEF BRI TRREB e L E A4 HEVT el s Ko
# TF“E‘?E*' it E w2 (8 11 X g B EFE % 0 & 2 ELISPOT F S Bl w % ® &~ 33 EV71
- 4 IgG $88 kw2 (antibody-secreting cells, ASCs) 2 & &7 % # 2 IgG Fkf &+ 2
wiz BB T L N el & R¥ EVTL 2 VLP 39 E & - M enlgG il o iwmiz 3 £ o
E%?] 41A #» §_ BLISPOT F *t R % » & — B s & 5 % % % (nitrocellulose
membrane) + iz 8L & - f [gG $id8 & L dmPe o T30 3E 1gG Pl & 8w e chk -
7 Ed o sl N LR TRk Bl 2 A AN A Y % VLP £ ik
E kD S g ﬁJ Bt E GERY i8R e ﬁJ ZEhA 4 F e IR RNl (- CE LY. i |
Rl 7 3% 5 enic B3 2 } PN AT E T A nd» IgG =him#z (total IgG ASC) 5 I 3t g Wt
%t VLP & EV71 pF > H 91 1 plenz §7 #538 VLP & EV71 en% - 14 1gG il 4 2
‘0% (VLP-IgG-ASC or EV71-IgG-ASC) ol LA T PR A IR T RS B R Y TR
3 VLP & EV71 ch% - |+ [gG = & iddm?e o 13035 47 VLP £ w i+ B ¥ 14 i P 3
¥R VLP & EV71 eh% - 4 1gG k2 i fmbe o S5 v (B i 2 1gG sl &
Wiz B E o A REBE T H G A e R R R VT NE AN A Y
g1o54r4 £ EVT1 &% (inEV71)& VLP % o ¢h 5 jax i @ 975 $ ¢ 1gG Fukl A it
i BT T EFZ ARG DA A FTER(R 41B) o d ARG DR HES €
/F‘J“'J ¥ VLP & & - M7 1gG #rw?*"/w\ W8 km e > T A 1R ] 0w S VP IgG kg A
Wlmie LSRR w T T A S hE G & - ihiwe o st VLP e0R BkjE 0 6
yr A oA R 0 S R ¢ § 4 T PR VLP i1 1gG Ful A it e fg_gym_ o
547 200 g VLP 13 S jiz » 8 [gG A i im% W B & 5 7 PliE 10% 24 VLP £ 4 % - |
(B 41C&E)od »tF w ek 4 5’;._3%’*}?34 e e A4 F] AL /?J i IgG
AR e B T RSB E O EVTL A ’.i%&pf *5373 VLP £ v @ M5l q
LS SRR X ﬁ#m”%ﬁﬁ» AAPELAFE & w200 ug VLP ch¥ %z 0 8 1eG
Az BE B 5 F D 9%EH EVTL £ & - (R 41D&F) o gtk o it s 4
Bl opa e 10 E 7 R VLP (20 pg ~ 50 pug & 200 pg) & ik > v A 4 B &
— M 1gG $il A fm e 13 3 200 pg VLP e % bt 0 ARm it b d S Sk
A A RE T P AL R (R 41 CF) -
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+3+3 - B AR & * Pichia pastoris » Bac-P1-3CD/Hi-5 & Bac-P1-C3CD/Sf-9 %
# VLP enig4 2L - Pichia pastoris # ;% = # % 3L VLP> @ Bac-P1-C3CD/Sf-9 k kL2
A VLP 73 ~ & 23R ¢ 4] &7 F %l 5 K& 1 Bac-P1-3CD/Hi-5 #72 & ¢
VLP A 24 chfadF sip it > 2 2 APF € 5 B AN AT > Tt B o A P EF

Bac-P1-3CD R % Hi-5 fm* 114 & VLP o & s © & #74] # #7¢0 Bac-P1-3CD F 5 4
MaFar pa AR o PR AREFBED VLD 4 A sitingsd c 22 7 23R
FHEFEH 4 A VLP 2% o 23-3F » % = 12 Dynamic Light Scattering (DLS)¥ T 4 17 % ¥ %
VLP &g en™ 2 o fe & T F Bics % > A P#EF VLP & PBS 2 7 e ez ~ R
B(FE37°C)2 FAAPN DG g FORTE - B34k Sy aP R -5 JIX %
VLP chjig® 2 i3 o 24 i 222 ELISA & 3Rerie * it 2 232 » @ L b2 F %7

iR AF ARATAL S 0 RTEAR A 0.99 11k o BIA AL R BN (0-0.25 pg/ml)E
F AL RAE o ¥ ELISA $f VLP § Rl E § 2drehdh — {3 o AN sfta 304 - 9B
Bk F S AR 2 AR (742N (SOP)2 1 174 H -

+3+% - 2 Bac-P1-3CD # # EV71 VLP 42> ¢ d 250 ml #&¥gi& H2c+ 1 2 L~
S5L2 20LA%F BRE > A FBEY 2225357 £ 5-10 mg/L - VLP w2 ﬁr‘%,%ﬂﬁ
g 21000 kD A2 g g 70 k4 ﬁﬁl Beh B3 v iE40 8 > wrF ¥ E 70-80%  p W
B E L T B R 1 WAz 502 1000 kD i&,@m\ 7 VLP fme b iFin chik
HpT T B4 Rk B 3 5 50 mM sodium citrate/0.1 M NaCl (pH 6.5) » @ (& A 4p e 673 %
A A EAPTEMEE S - H kS ot F2 AR T ERHREBR L S mM
sodium phosphate (pH 6.5)% » §]* hydroxyapatite "} R8:& {7 % = % g 4Lk 458 it o f*
7T R R B R 0 T 100 mM BEFRAN kR M 4R 0 e VLP SR T i 92%10 1 o
Rl A AB @ aF AR VIP ¢ EIFHEZ P ONTHES IR S H o4
¢ £ = in-process ¥ final drug substance * R % = £ 2 42> 11 2 2 > VLP Fv L
ESPAS Sl Bl E

F3Ez e WAHBAET § R EVTL v & VLP 08 $& 5 il > £ 4 KF %
PRI AR iz Ak o 479 % % Bg ot aluminium alhydrogel 14 % saponin sc $% i B
i e B4 2% > 7 1§ aluminium alhydrogel 5! chin®e 4% & & $# ¥ = Th2 » saponin *7
Sl ek fy» Thl o d 20A 43 F A2 2 F 57 {ofpd cnfudl > AP P S L g F
i IFB ’,i_%‘!:."s_fﬂ érﬁk Feng Bopah i o /w\’]“?ﬁ EAPASAN i v =k N S e ) (7.1

FARFFE L e E MR AR F B-mPe o mF BE ERAEBR R &
o XTRRELAT &R AP R ESD %54 EVTI VLP & 2 chd i scif g g s
3 EF 1Y EVTI Jlis-* A2 R o 7 ¢ foiRsk 4 f‘?ﬁ:r VLP 3% % m#m@‘”ff}fﬁ* =g
Pfric 4 B3 B EVTL A A i 4 Ay 0 X5 AT Y g b
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7 F13] m”%}}%% EV71 o 44 4%tv w shorivend 45 S 7 00 8 P 3] & - 14 % IFN=y
1T w2450 1gG B m® o B % 47 VLP o 15 Pl © & 2 F 4 el F
o %= izﬁ%ﬁﬁi?‘]?ﬁ"’-& 98 & 11 7 10 PRy wiraie@mse »3 117 24 p &
£ Bl IgG R B R 2T foRlR o R 120 AP % o

REAF L2 TFRFRAPLZ Y HF EVTL Aw s, - 8
&EwaW%Aﬁ*%~%4% wwﬂﬁwa w:gd"&éﬁmy4ﬁb
o R @S ma 71 W HIIPEAT OF R R REARETA LT R
Feoma T AT LR RE D ¢§vmz@%€b4 P e EA FHENFFEL
AR Qe RS LR (R SRR 2 CMC TS 2)FIER A A% 2
AP PR AREFY CAFF A2 RT RS o AP F AL L EME R

252487 4 o

)7
3 E- TS EF TIAIVIP R o f et 4§ 222
N 1] 3 oo pE
1 FERVLP 24 & ks ¢ Z
2 & opA s
3 E A EsF BREVLP 2 &2 "
4 VIP R e it 2 fp ek plrz & = S
5 & 2 ALk (42 B SOP e %
F3 - W pS TIAIVIP R w8 & st 4 2 B3
38 =% 38 p e
1 PRt AR (R kR4 1 (PR ) E R
BEX20mg AR VLP (H A B> 90%) 1 | & =+ 38As T4
? h R %R AP M R % ey
; Bt VLP 2 45 B2 A2 L-20 L) R A2 ‘s
o
. Boi it AP g Bl X B
EHRRRD AR
s VLP 3ot $ibz A frsr =iz 2 2 = 9%‘5?:i%€
BT
6 CMC Ap B otz & = Q%iiifﬁf

+3 S pd T VIP R ARF T 422
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(A) P1+3CD clone (B) P1+3CD clone

Negative 1 2 3 Positive Negative 1 2 3 Positive

P1 integration check 3CD integration check

B 1% * PCR R 3 @+ » P1-3CD z ¥ Pichia pastoris f* Ftk o (A) Pl &
FlFEF § 44~ 3 B clone h ¢ 47 - (B)3CD A FIFH § 44~ 3 1 clone hi & 4
?oo

(A) P1+3CD clone (B) P1+3CD clone
NC PL 1 2 3 NC PL 1 2 3
120 [ - p— :
86 | . _—
-
47 P
L
34 .
26 -
kDa e
Extracellular Intracellular

B 2~ # * SDS-PAGE ##] 3 £ » P1-3CD z F]+ Pichia pastoris ff* Fik £ %

F 4 A& VLP ehit 4 o (A) = B clone % *H fm¥e 32 & @ & K i | F) VLP ehi 4
9 F VP1 - (B) = i clone ihim® % P~j% (cell lysate)» * R3] VLP S 3v
VPl o pt &% ¥ ¢by 12 d = 8L E jE Frid(data not shown) °
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Cell density at infection (10° cells/ml)

VLP yield ( mg/L)

W3~ 7 ot kA 9 md 71 AN HEIRA R PP § SEO e (O) ik
B8 1-,2-, 4-2 6x10° cells/ml p¥ » 3¢ i 12 Bac-P1-C3CD R % ¢ (MOI 10) o & ﬁ
¥ Hi-5 v (m)ik & i 1-8 2x10°cells/ml % » 5 §* 12 Bac-P1-3CD g % ‘m % (MOI
10)

20
N
S
= 15
S .
.
£ T [ T
o I i
> 10 |
—
I~
> T
g 5 |
©
=
S
0
PB rBV EV  Bac-P1-3CD Bac-P1-C3CD

B 4~ Bitis ﬁﬁf}ﬁﬁi R BN ] BUATa g el ¢ anti-EVT1 IgG #2447
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(A) 20
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= 10} I T
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= I
© 5 }
E
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0
PBS rBV EV71 Bac-P1-3CD Bac-P1-C3CD
(B) 20
E” 15
5 L
g 10 l
-§ I
s 5|
E
Z
0
PBS rBV EV71 Bac-P1-3CD Bac-P1-C3CD

B 5~ 84 SR ATA S PR 2 B g p A Ren? foafRGE o (A) s
% 5 4 th TW/2272/98 (genogroup C2):¢ ferif «(B) s i $% 54 71 3] 20080738
(genogroup B5):¢ forzif o
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(A) 2dpi 3dpi 4dpi

55
43
34
17
T N Y T T TS
(cDa) ‘?ow/\ fo, T, T q?Q’(’/\ “, T, QQ«‘)/\ “p,
U)O \QP \{PO \\’)O C\} X 78 \J)O > ‘{,)O
®) 1 2 3 4 5 6 dpi
55
43
s — —
> - Oy TN
26
(kDa)

W 6% k2 & %A pudll § B VLP chi B o (A) 1 = 8+ t(Bac-P1-3CD,
Bac-P1-C3CD, Bac-P1-I3CD)R %4 Sf-9 fm?2 » B %4 {6 2,3 & 4 = (days post-infection,
dpi)# anti-VP1 348 (R 31 # Mk B):E7d > B 572 4 47:(B) 2 Bac-P1-C3CD
B4 SO mies AR 4{6 13 6 %1 anti-VP1 (4 F 33 = /2 g kIRF| E)FME
F 5 BLE E AT o b ik e B % >t 100 ml spinner flask 3% i 0§ gk B i 1x10°
cell/ml pF > 12 MOI 10 g 4 ‘wPe > A T PR LY 2B /me % » 1 MR s B-fm e 3t
TR B b R iR L e b VIP RS BB Y TR dug & A% 5 SF-900II -
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| dpil
50 | m dpi2
J .
g 40 dpi 4
=] B dpis
T 30
a
-
> 20
10 % %
0 - __ mam T [ | -]
Positive 15% 30% 60%
Dissolved Oxygen (% of air saturation)
B 7~ BIOSTAT®BF}?&‘3?F\7#PE,QAT'E‘}J{%“VLP)% R 5 R x}4;£i24x106
cells/ml, MOI 10 - F 2 it ¥} & % (positive) & " 2 i & ﬁi(ﬂ s s )R Ap e
RAEEAZNVIPAR - %2555 me i F%a® o
Size Distribution by Number
25
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—
L]
—
|_—1

0.1 1 10 100 1000 10000
Size (d.nm)

B 8~ VLP 2 DLS £ pl#7#F 2 k54 wH > LB 95 30nm -
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50 |
40 |
30
20 |
10

O control O00.1 M EO03M B05M
E1.0M B1.5M HB2.0M

Diameter (nm)

0 1 2 3 4
Weeks

B 9-VLP &% F NaCl Jk & ¥ ef& T 2R3 o ¥ VLP % & (50 pg/mhE > 2 3 72
NaCl kB ehPBS 2% ¥ »#agk B ~ % 5 : 0 M (control), 0.1 M, 0.3 M, 0.5M, 1.0 M,
I5M 1% 20M > & #4558 > 4°C k48 o 3% 2 DLS &% F epF 8L ¥ B VLP

i
FAT R ] e

60
50 - OPBS Tris @ Phosphate B TE+

40 +

30 - ==
20 r
10 -

Diameter (nm)

0 1 2 3 4
Weeks

B 10 - VLP &7 I 13 5 fbrite 59048 210038 o 3 VLP (50 pg/ml) ¥ *+ 3 | i s
¢ > A% % :PBS (pH 7.4) > Tris (50 mM, pH 7.4) > Phosphate (50 mM, pH 7.4)% TE"
(40 mM Tris, 100 mM NaCl, 2 mM MgCl,, | mM EDTA, pH 7.4) > £ #-k & %13 >+ 4°C
k48 0 2 DLS £ B % Fr enpF R 8L VLP ffs o] o
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(A)

©

11 2 TEM fL% VLP 4ok i1 o $1 R 2 (A) %% & PBS # m 5 0 % (K]

2% %+-80°C)2- VLP - ¥ % =:(B) %5 & PBS ¥ % 3% 2 VLP - (C) %75 &
Tris % 7% % 3 ¥ 2. VLP » (D) %% f Phosphate % 7% % 3 i¥ 2. VLP » 9 5 2 #1
3 VLP R mahim 3k 8w 5 4°Co 2.4 bar: 100 nm o

60
so | 04°C m25°C m37°C

20

Diameter (nm)

10 -

0 1 2 3 4
Weeks

W 12°VLP &7 I (75 8 & T o8 %4 5P 38 o % VLP (50 pg/ml)i3 ** PBS % =i ©
T %73 4°C~25°C & 37°C > F = chpE B 5 44 > 12 DLS 28] % B F 2 VLP /5

ik o o
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(A) Size Distribution by Number
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74t 2% PS80 T VLP # >3t 38T F fi 1 % {52 DLS £3#) » VLP #2425 6nm «
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W 14 ~ VLP &7 e 73 % B c0f8 T2 RI5E o VLP (50 pg/ml) % *t 7 5 3 e 48 T#]
(0.01 % PS80 ~ 0.01 % PS20 ~ 0.01 % NP40 ~ 10 % sucrose ~ 10 % dextrose z2 10 %
sorbitol)e PBS % e ¥ 5 A 4e 3 70°C F 30 A4 0 BEF25°CHEA X
Bots 12 DLS B VLP /s + /] o
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B014-2-H A A oS
/
0 B013-1000K / P
7 |

filtrate

B014-2-1000K
filtrate

W17 ~ 4 %5 B HA4 +(3CD-98B013)& = & (3CD-98B014) 5 1 E 44 - iRl
W31 PR 2 VLP % e o #tk im5e {5 2. VLP 1 AZ g S(MWCO:1000K) /
0.5m’ )k 456 % » £ "+ SEC-HPLC (TSK G4000 SWXL)A 17 £ ifg #1i% » VLP fig 3%
RT ~20 min 2z # 5% o 484 2 1 (T f T2 &> 2 2= (BOI3-H) & 42k
WOEIR {5 2% 1% (BO13-1000K filtrate)p 12 » B8 5% VLP &% AR fc 3 @ 1Y
WA= 2 1 PR R (T2 $ & VLP 2R e 2 pR(B014-2-H) @ A IR AR W
FdR 18 2 g i (BO14-2-1000K filtrate) » 4 77 1 (R4 ¥ it € $2 85 VLP 3~ /| ©
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80
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40
20 |:| |:| I I
0 [ .

VLPyield ( mg/L)

1.0E-01 1.0E-02 1.0E-03 1.0E-04 1.0E-01 1.0E-02 1.0E-03 1.0E-04 1.0E-05 1.0E-06
MOI
W 18~ 4445 ® 2 7 F MOI 2 Bac-P1-C3CD s # thg % Sf-9 (white bars)£ Hi-5
(back bars)m*z $kr4 & VLP 2. 2 & -2 0.001 MOI g 4 Sf9 ‘% {F 3|k § VLP
A #(65mg/L) > ™ 0.00001 MOI g % Hi-5 % 3| &8 VLP & £ (98 mg/L) -
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C3CD-98B101 C3CD-98B102 NTHU IC M C3CD-98B103
Sf9-10MOI Sf3-0.001MOI B04 B20 Hi5-0.00001MOI
2 3 32 4 5 54 6 4 3 5 538 6.4 6.8 dpi
94% TT% 68% T9% T4% 66% 36%  40% 21% 78% 63% 58% 63% wiability
130
95
i2
55
43
s — — | —- — Gy Gy —_— = S <= VP1
— - 34
— G : H ﬂ .I. [
— — e — — 0f — - . -
- — P—- —  gE—
98 143 264 89 130 188 14.2 12 123 130 oraonTHUELIEA
10 13.8 287 1486 25 0722DCBELISA
(mgiL) 15.4 29 536 oraooceEusa

W 19~ & > 8% 72 2 ELISA 247 5L 2 %~ B B2 EV7I VLP & 135 - & & 47
C3CD-98B101, 102, 103 = # » 4 ‘23);' ~ # &2 % %(NTHU B04)% P1-3CD (IC B20)i®
¥R F 3 EEE2Z - X4k 5 mouse-anti-VP1  F dRiRE 0 - SRR
goat-anti-mouse IgG-AP conjugate > ELISA 2 ¥ 't 48 % rabbit-anti-VLP % kgl >
Wop Al 5 % & 4 2 (biotin) e anti-EV71 H $k3w48 o dpi: day post-infection ;
viability: o & fm % R PF e fhme F A S o F B BREET B alicF LA B L F A B

3 46 L ELISA & 4747 51 VLP kA -

130
95
72

> -
45

34
26

® 20 ~ 41 * SDS-PAGE % 47 anti-VLP #48 2. %% & - Lane 1: Prestain marker; Lane 2:
G25 load; Lane 3: Protein A loading sample; Lane 4: Purified anti-VLP antibody
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1 2 3 4 5 6 7 8 910

170
130 ==
95

72 - S

55 -
45 s

26
Bl 21~ 12 SDS-PAGE 4 45 1/ I2 45 2 3 B Q column i& (7 % = # & (L o018 & A 7 o

Lane 1:Prestain marker; Lane 2: load; Lane 3: Flow through (FT); Lanes 4-10: 2 7 F jk
B NaCl (0.1 M, 0.2 M, 0.3 M, 0.35M, 0.4M, 0.5M, IM):* % & K etk & o

AU ® o
m 2 %
o [}
" o
80—
o A
40—
30—
20—
10—
02
T
5 10
mAU
» B
300
200~
00—
o T T T T I T T
5 10 15 20 25 a0 25 mir

W1 22~ 12 TSK-G4000swXL A 4735 % fc % i 59 1000 K A48 i 5k 45 14 ¢ VLP -
Ar fmie b Bk SRA B O B 15 2 PR o
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250

200

160

100

a0

[ T I TA TN TR TR YR TN (T

il ELFHHW'H F R AR e

1o 120 140 180 180 20 2do min

Wl 23 ~ S-400 SEC ¢ 1% 4772 2. chromatograph « % i* * # 41 % 5x95.5cm > % it &
&% 1 Bac-P1-3CD g % ¢ Hi-5 e 53 % 2 (SL) » 5d 1000 K A8 Wk 45 «
BOF2 NG (7 15 s A

F— Manual Run 1:10_UV —— Manual Run 10_Cond

10 :
0

[ &b 1l 180 200 280 alo E 4l £ &l ) oo 680 7

Bl 24 ~ CHT-HA ¥ {1k 45/% 2 chromatograph ¥ it #* & 41 & 2.6x10 cm CHT-HA
column> % i #7% ek 55 BI23 ¢ e B e F230ix B E B m KA 250 mM Fi
Fedh it et 5 B: 500 mM BREL A R K o
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14
95

72
55

45
34

26

W1 25 1* SDS-PAGE 4 4717 1000 KD £ 100 KD ik Wik 5 2 i /3 it B 45 (4 ¢h
tk & ° Lane 1: Prestain marker; Lane 2:m % } 5% %5 100 KD i M2 Lane 3: ‘w
e b it 5 1000 KD i ik A -

100 kD

f

1000 kD
S e e e T e T s

B 26 ~ 12 TSK-G4000swXL 4 741 * 1000 kD £ 100 kD i jg ik 55 % % 3 % &
ootk ok A K 5 100 kD @R 0 % B o] F 5 1000 kD i g b o
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2008Hov18no001:10_UY — - Z008Now1Eno001.10 Fraslions — - 2009Nowl2no00110 Logbook

s

250

200

150

50 F2 "

Ereak point 4
|\ ||\||\f‘l(‘\f‘lf‘\(‘lf‘\f‘\f‘lf‘\f‘\f‘lf‘\f‘lf‘l

FEEFEFL A A 11 ¥ F H #E AR ace
0 an 100 1o 120 130

=
=

70

B 27 ~ S-400 SEC # 1L % 17:# 2 chromatograph o ¥ i* * # 4L 5 5x95cm > * i* # &
% 2 Bac-P1-3CD g % e Hi-5 fwe 33 % % (20 L) » (59 1000 kD Ag i i ik 45 < < &
F2 3R 38 {7 15 4 it o 2% o

e

ta00

oo
50
S
o ]
ob 2b ab s ab 100 120 140 180 180 200 =z

® 28 ~ CHT-HA ¢ 11k +7/% 2 chromatograph o % it * ¥ 41 % 2.6x10 cm CHT-HA
column » % v #7% ok 2 B 27 P AT e B F2 NG R IR A Kk o & Eﬁr#ﬁﬁ‘f@
% 100 mM Bifesh v $2 0% o

o 240 280
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DAD1 E, Sig=280,16 Re=380,100 (JATWLPO42000007.0)
mAL (]
] k)
: a
= &
20|
VLP

T T 0 T T
5 10 15 2 5 a0 sl

DADA E, $ig=220,18 ReF260,100 (JATWLPO42000010.0)

mAL
20|
15| B
10-
50
o
T T T T T T T
5 10 % 20 25 an S
DAD E, $ig=250, 18 Ref=380,100 (JATWLPDA1000018,0)
mAL =
5|
L=
. C M
=
15
U*J\“’%
EE

0 0 T i { v 0
5 10 15 Fii 2 a0 »

DAD E, $ig=280,16 Ref=380,100 (JANWLFO4000014.0)

S A

T 0 0 0 T T 0
5 10 15 20 25 a0 E

B e o e o
it ST

B 29 ~ 12 TSK-G4000swXL 4 453 it % 3¢ & A o Ar § 20L F o B i b chimse
b ik B:S-400 F2 4 C:HA % 45 50 mM Rific4h A i, D: HA 4 4 100 mM &%
Fdh A ife o

1 2 3 45 6

B = -
10— v
95
*72

55
43

34
26

i 'H‘r.q-; g

B 30~ 12 SDS-PAGE 4 #7. i- % B ¢ % ;% - Lanel: Prestain marker, Lane 2: S-400
F2 region, Lane3: HA column flow through, Lane 4: HA ¥ {1 50 mM Bip&ép i,
Lane 5: HA ¢ 4+ 100 mM Bip&éh 4~ %, Lane 6: HA ¢ 4 500 mM Bip&4ph » i o
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-] E
\
10 W
£af | -
s %
N - TR
a i
§ sl ‘h ;’;‘f i
10F *\\ y
wl &~ J
10 \n
B,
LN NRMSD:0.023(<0.1)
0 . L . L i . . . : : . ‘ .
190 200 0 240 %0 lsm W om W wm ow W oW m W
Wavelangth [nm] elerngth
Name Helix Strand Turns | Unordered
VLP2 14% 26% 26% 35%
W3L- = & %3447 VLP = &k
DADT A, Sige215,4 Retwoff (FANDEF_LC 2008-11.25 155425001125 _000001.0)
—e
Column: Zorbax C8, 2.1x130mm, 300A with a guard column.
i Mobile phases: A) 0.05% TFA; B) 0.05% TFAin 90% acetonitrile,
400 Gradient: min Bt
i 0 5
] 35 80
! 3501 100 C(33253Da)
300 40 100
] Flow rate: 0.2 ml/'min. o
Detection at 215nm. Inj. 20ug. B (28224Da)
i D (33256Da)
200
] A(34231Da) E (26416Da)
100-
ol et | .

——— ——— T T

®] 32 - RP-HPLC MS %4 47 VLP # &+ & -
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% 25-27 nm -
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- ~N N N th N 5h h
1= 2~ 3r Scr:enl Screeni
HAT Screening Screening Screening (0.8 c,,f'.,,“ (0.8 oeﬁ
Selection | | (10K cells/ | | (1Kcells/ | | (500 cslls/ | | (id op well; SP
well) well) well) feeder) feeder)
30-86 (0.28)
30 (0.22) 83 (0.24)
23(0.17)
EanEA
3815840 |1 1!
38-153 (0.52)
) 029 N se1s3e
\ (022)
VP3 Soeon & /,{ 8E1 GH 10048 J
SP2/0 fusion . <
24 (0.38)
042 020) I a0 ’
54-00 (0.65) } {ueo-eo(o.ei) 54-00-56 (0.28)
54 (0.31) K,__ 18(0.58) ] _m(o'“{
111 (0.50)
— A ~ e = — ~ - ~
B
VP3
0.7- 5 4;90 m 38
0.6 R R A 54
38-153 v 30
0.5+
|
g 0.4 -
2 30-86 N A
8 0.3+ A v a A

200

150

75 100 125
Hybridoma Line (2nd round)

W34~ %4 717 VP3 B Al cnfl # o (A) B - 4 VP3 Bk & 0% 8 A
Bl o (B) & - 5% VP3 % phfk & fnve 45 % ELISA 1= 5% 65 Bt & fmve o
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A adjuvant 1stvaccine 2™vaccine C <0.01

Week 0 Week 3 |—P—|
‘ﬁ | | | . 1.0x107 <005
'y A T Fy A

T P<0.001
Blood samples
1.0x106= Iﬂ
B =
v
AU 1
—m— Saline 1.0x10% Y, i 4 ‘:o‘&
v v
—&— Alum :
- VLP
E 1.0x10%L v
o VLP+CFA <100
: VLP+Alum e
‘ Q ' c
o —@- VLP+Saponin £ E E 5 £ t_i 3 'é 2
—— VLP+poly I:C &« < g _8. g 'g_
-¥— VLP+MPLA 3 g
27 28 29 210 211 212 213 214 215216 217 218 219 —o— VLP+imiquimod I
Reciprocal Dilution o- VLP+CpG
0 p<0.01 E
1 T |
o = 57 p<0.01
.§2 = ° p001_ p<0l |
= 9104 o I I
: 2 = ¢ @ 4 l p<0.05
o — :
= 254 :
g 274 E A V __ o %3_
® 26w v _ o S
g A 9, =
2 2% - W% o 5
% 24 Al AVY ¢ o E 1 .
W <10 T 2am JE | ' l I
© E ' <« E £ O <« 8 ¢ " €« E £ © ?
EREERETRE: 5 3 £ 3 £
T < © 3 g %L £ o 35 3 :
[77] T o g_ 3 S H
n E :
VLP VLP

W35~ HF ke PIE? b B E VLP & - LR F Jpifock o (A)  Bl% 4 VLP &
Hok cin AR o (B)(C) % 2 S 4ra s o ELISA R B v’ VLP & - .;4
IgG 7 2 (AU: arbitrary unit) = (D) R[3#-| Hu ¢ ¢ fofil e l%’ (B) ] & ig? &
VLP & - 1 IgGl 2 1gG2a ** ] o #cdp~ $745 * H % ANOVA -
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Prime Boost Boost Boost

—&— inactivated EV71 (20 ug/ml)
—@— EV71 VLP (20 ug/ml)
—%¥— EV71 VLP (50 ug/ml)

EV71 VLP (200 ug/ml)

24

22 A

20 +

18 A

Total anti-EV71 IgG titer (log2)

14

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38

Time post-immunization (weeks)

W36~ j&F 4% 4 A w160 2 ELISA 19 2 s ¥ #sm 4 C2 A 717 % - iy

Prime Boost Boost Boost

12

1ol

—e— inactivated EV71 (20 ug/dose)
—&— EV71 VLP (20 ug/dose)
—wv— EV71 VLP (50 ug/dose)
EV71 VLP (200 ug/dose)

Neutralization titer (log 2)

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38

Time post-immunization (weeks)

B 37~Je 3 tob 4 o 6 7 b PE BT 08 0 F% o4 C2 R F1A] Y foput ey -



(A) Prime Boost Boost Boost
12

—&— inactivated EV71 (20 ug/dose)
—&— EV71 VLP (20 ug/dose)
10 4 T —¥— EV71 VLP (50 ug/dose)
EV71 VLP (200 ug/dose)

Neutralization titer (log 2)
[e)}
1

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38

Time post-immunization (weeks)

14
(B) I inactivated EV71 (20 ug/ml)
I EV71 VLP (20 ug/ml)
12 A [ EV71 VLP (50 ug/ml)
— [ EV71 VLP (200 ug/ml)
N
o 10 -
o
2 8-
c
o
g8 97
&
z
2 -
O m
Cc2 B4 C4 C5 B5
Geontype

W38~ jed tobimhu ibu F ¥ 417 b omd AT frFul el (A) S i
Ao PRRY BEER R S R Y g p 4 BS A FADY feiadl gl o (B) e

“7
SEAT BN S MR YA AT fopuag e .
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50
45 |
40 -

35 1

Stimulation Index

W39 BFMP Smd it - AR T wmee s 2 i
BeF o FRE R B0 & O SE R T B 5 X AR et s 4 dp e

14

A

4000

3000

IFN-g (pg/mL)

100 -

140

120 A

100

IL-5 (pg/mL)

20 1

I Control

I inactivated EV71 (20 ug/ml)
3 EV71 VLP (20 ug/ml)

3 EV71 VLP (50 ugi/ml)

N EV71 VLP (200 ug/ml)

RPMI inactivated EV71
Antigen

EV71 VLP

B AT RS E 1 X 4B

2000 -

300

200 A

mmm Control

B inactivated EV71 (20 ug/ml)
B EV71 VLP (20 ug/ml)

C— EV71 VLP (50 ug/ml)

EEEE EV71 VLP (200 ug/ml)

RPMI inactivated EV71
Antigen

<

EV71 VLP

80

60

40

EEEN Control

I inactivated EV71 (20 ug/ml)
EEE EV71 VLP (20 ug/ml)

[ EV71 VLP (50 ug/ml)

N EV71 VLP (200 ug/ml)

RPMI inactivated EV71

Antigen

EV71 VLP

W40~ &5 AP % PR b — fhimie cd A iE AN« WA T FFEF 11 A BB 8
o X RE R Y & BN B RUR TR

g 4 g o
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Megative Tostal EV7I- VLP- ;'_';n 00
Control IgG-ASC  [pG-ASC  1aG-ASC =
m 400+ -
o
% T
- = 300
2
0
< 2004
G .
= 100+ . I"lil
1™
Dose - 20 20 50 200
Wax inEVT1 VLP
C (]
‘:’n 20 E 20
= &
D 45 T 154
® - : k-
I 10+ 2 10 -
< o -
S s " D s |::;|
. -
4 ] Ihl
e — =i, = @ i — e I.'.I
Dose - 20 20 50 200 Dose - 20 20 50 200
Wax inEVT71 VLP WVax iINEVT1 WVLP
E F
20 20
L == [
2 @ 154 2 B 154
L) < o %
59 FE
n_|l' = 10+ - o= 10+
£ = =
= ] we =
:‘E £ B 59 -
(] Ene
n-d '% 0
20 50

Dose - 20 200 Dose 20 20 a0 200
Vax inEVT1 VLP Vax iNnEV71 VLP

Wl 41~ F %k ? & EVTlL & VLP & — |4 1gG $ukl 4 2 %2 15 £ o (A) ELISPOT
WA Y RARDIW L Bk £ T A3t VLP &2%547 20 ug VLP 15 11 % » F S jgi ik ¢
IgG #tll 4 it fme § £ » (B) IgG 4k 4 e im™e 8 < (C) (D) £ VLP &4 % %4 &
B % - HnlgG il 4 isiw g £ o(E)(F) M & VLP &4 %54 i & - HehlgG
P A 5 e 21 1gG b A i #e (4 12 (7452 1 (normalize) % % o
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Bioreactor No. Vessel | Cellline | Peak cell density | MOI Yield'
(L) (cells/ml) (mg/L)

EV71-3CD-VLP-98B002 5 Hi-5 2.8x10° 10 14.4
EV71-3CD-VLP-98B003 20 Hi-5 3.1x10° 7.5 11.8
EV71-3CD-VLP-98B005 5 Hi-5 1.3x10° 1.0 2.3
EV71-3CD-VLP-98B006 5 Hi-5 4.0x10° 10 10.8
EV71-3CD-VLP-98B008 5 Hi-5 5.4x10° 10 9.7
EV71-3CD-VLP-98B009 5 Hi-5 3.9x10° 10 9.2
EV71-3CD- VLP-98B010-1 5 Hi-5 3.9x10° 10 45
EV71-3CD- VLP-98B010-2 5 3.8x10° 2.5
EV71-3CD- VLP-98B010-3 5 3.5x10° 2.6
EV71-3CD- VLP-98B011 5 Hi-5 3.1x10° 11 4.1
EV71-3CD- VLP-98B012-1 5 Hi-5 3.6x10° 22 6.3
EV71-3CD- VLP-98B012-2 5 3.5%10°

EV71-3CD- VLP-98B012-3 5 3.3x10°

EV71-3CD- VLP-98B013-5L 5 Hi-5 2.8x10° 15 4.6
EV71-3CD- VLP-98B013-20L 20 3.1x10° 3.3
EV71-3CD- VLP-98B014-1 5 Hi-5 2.9x10° 15 4.0
EV71-3CD- VLP-98B014-2 5 3.1x10° 43
EV71-3CD- VLP-98B015 20 Hi-5 2.8x10° 11 43
EV71-3CD- VLP-98B016 20 Hi-5 2.9x10° 11 43

"Measured by ELISA

# 1~ 72 Bac-P1-3CD 4 g % Hi-5 w3t 24 $ 5 g B i (7 EV71 VLP fA22% < RJ3# 2
eV
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Sample Volume Protein | Tot. Protein | Recovery | Endotoxin | Endotoxin | Endotoxin

(ml) (mg/ml) (mg) (%) (EU/ml) (EU/mg) | Removal

rate (%)
VLP-SEC F2 1100 0.1 1452 1770 13490
VLP-SEC-HA 45 1.2 53.5 36.9% 4043 3400 75%
VLP-SEC-HA- Q5F 42 1.2 48.7 91.1% 2280 1966 42%
42 ] 3 A B
Sample Volume Protein | Tot. Protein | Recovery | ELISA | Specific Activity
(ml) (mg/ml) (mg) (%) (ng/ml) (ng/mg)

VLP-5L-Harvest 4000 0.9 3588 100%
VLP-5L-UF/DF 270 7.3 1965.3 54.8%
VLP-5L-S F2 420 0.1 32.8 1.7% 7.6 97.5
'VLP-5L-S-HA load 56 0.1 7.6 23.3%
VLP-5L-S-HA 250mM 60.5 0.1 3.7 48.0%
'VLP-5L-S-HA QSF 27.5 0.1 1.5 40.6% 9.6 177.9

A3 SLEE S h Y 2 2R R R R BE 2 R wo
TR > 3¢ F % E # dye-binding Bradford assay B £ “7iF 2 v FIER > TR ILREHE
B339 F 7 £(Tot. Protein) o 330 ®c -8 > 58300 s AR B2 Fed BB F

ﬁ%ﬁ"

Sample Volume Protein Tot. Protein | Recovery | ELISA Specific
Activity
(ml) (mg/ml) (mg) (70) (ug/ml) (ug/mg)
VLP-20L-Harvest 12869 1.0 13396.6 100%
'VLP-20L-UF/DF 326 21.0 6849.6 51.1%
'VLP-20L-S F2 420 0.4 157.5 2.3% 34.7 97.5
'VLP-20L-S-HA load 75 1.5 115.6 73.4%
'VLP-20L-S-HA 100 mM 7.5 0.3 2.6 2.3% 90.4 261.1

ZAS20LHE LS HIY 2 2R MH B3 kA B B E 2 B F0 w e
TR 3¢ F % & # dye-binding Bradford assay B £ #7iF 2 v FIER > TR ILREHE
B339 F 7 £(Tot. Protein) o 3330 wc 8 > 58m0ua AP AR B2 Fed B F

SR
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Antigen No. of Rabbit Collected Antiserum Purified Ab (DCB)
Immunized
EV71 2 90 mL 222 mg
VLP 2 122 mL 260 mg
VP1 2 21 mL 189 mg
VPO 1 150 mL -
VP3 1 130 mL -

25~ Gt 02 E S 3 £ k- et i LA -
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¥ 1%

A & itfA (SOP)

A-1 14 3 & Jis ® BIOSTAT®B 2 & EV71VLP

1 PURPOSE:

This protocol describes the procedure for culturing insect cells in BIOSTAT B® Reactor to
produce enterovirus 71 virus-like particle (EV71 VLP) with baculovirus/insect cell expression

system.

2 MATERIAL:

Instruments:

> BIOSTAT® B Reactor (B. Braun Biotech, Sartorius group)
1. Control Unit

2. Cooler (FIRSTEK, model-B401L)
3. Drive Motor

4. Gas Mixing Unit

5. Culture Vessel

» ZFB# (FACON, Italy)

> 3l % B (HEXA SP-120)

Materials:

Polyurethane tube 6 mm x 8 mm

Silicon hose (masterflex® 96400-16)

Silicon hose (masterflex® 96410-15)

Air Filter (Midisart® 2000, 0.2 pm PTFE, Sartorius group)
Air Filter (Millex-FG, PTFE 0.2 um, Millipore)
s £ B

1L = ¥y

1L ¢ &4a5

1L #48 kog

Manual Sampling Tube (SCHOTT GL25)

25 ml Syringe

YV V VY V VY VY VYV
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50 ml Syringe

50 ml Pippet

AR

55 1 1

Kimwipes 47 %

pO; electrode 7. &%

Cell Culture Medium (Sf-900II, Invitrogen) or (TNM-FH, Sigma)
L AR

VV VYV VYV VYVYY

3 PROCEDURE:

Assembling the Culture Vessel and Connecting to BIOSTAT® B Reactor:
3-1 # $94m¥12? Gas Mix Unit e % ¢
1. #-% # 4% ¥ Polyurethane tube % + Gas Mix Unit 7N ¥ v -
2. #-3 § 4w ¥L 7 Polyurethane tube 4% F Gas Mix Unit c7 Air &
3. #-7% B8 1 Polyurethane tube 3+ Gas Mix Unit s Aux £ ¢ -
4. #-Gas Mix Unit 7 Gas o} © ¢ Silicon #t ¢ (masterflex® 96400-16)¥2 Control
Unit =7 Air in it $& -
3-2 GEokdgz IR - BRI T 20 FED S B 4R Alr Filter(Midisart®
2000, 0.2 um PTFE, Sartorius group) » IN #4§p ¢t o **5g/&k 5 — » v ¥ 8-k » ¥ 7
P i iy AgcE W 2 HELA o
3-3 #48rg2 2% (Fig. la) :
1. #gp - 0 b Silicon # ¥ (masterflex® 96410-15)(7) » & & ¥ I #T /% >
poop F bR T & K eh Silicon ko (masterﬂex® 96410-15)(6) » i’»)}ﬁ;«]‘%—ﬁ e
% » 4% — Silicon # # (masterflex® 96410-15)# Air Filter(Midisart® 2000,
0.2 um PTFE, Sartorius group) ° IN =53 “F -
2. BEaC Y - F AACH R T e b Silicon #t (masterflex® 96410-15) 2
Air Filter(Midisart® 2000, 0.2 um PTFE, Sartorius group)(5) > IN #43p #F o
3. BamEEaEF AT IL G aud Sl il B 1B ERRS SR
oo
Note : 2 > Z &3 B > - Bifdwmie > - Bifips o
3-4 P~k 2 e E(Fig. 1b) :
1. AR5 - R O)W T A RR R &SHED 0 2t & ¢ I o sde b Silicon $it g
(masterflex® 96400-16)(5) » e & % &P ERFPIERSET D25ml 4 o
2. BHRELeNT b A B Ui o o 3% Silicon # F (masterflex® 96400-16)ts » — B #-
22 Culture Vessel B~4: 1) v NI11(Fig. 2)it £:& (75~ (1) > ¥ — B Pid & Air
Filter(Millex-FG, PTFE 0.2 pm, Millipore)(7)£ 50 ml 4* f (4)%t Culture Vessel
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3-5 Culture Vessel =% 3 (Fig. 2) :

1.

10.

11.
12.

b Gp KNI et g > 2 pg 33§ 3445 Silicon #t ¢ (masterflex®
96410-15)#2 Air Filter(Midisart® 2000, 0.2 um PTFE, Sartorius group) » i1 &,
Filter 77 IN =8 59 /4 52 34 o

N2 5 2 4% "$ Z2_ Temperature Sensor °

N3 % Spargeril # # - 4+ Silicon # ¥ (masterflex® 96400-16) £ Air
Filter(Midisart® 2000, 0.2 um PTFE, Sartorius group) » 4 % # ?T‘ °

#- pO, electrode 2 » N4 eniz ¥ o

N5 5 ik » # Silicon #t ¥ (masterflex” 96410-15)s &2 ik -k #gtp i » &
N6 ~ N7 & %] & fmPe 3 :)]%i #faE 0 &1 Silicon #t ¢ (masterﬂex® 96410-15)
isAndeifa £ BE o £ 422 Silicon 51 ¥ (masterflex® 96410-15)22 Air
Filter(Midisart® 2000, 0.2 um PTFE, Sartorius group) > i1 % IN z8§p ¢} o 4347 {4
#-3 Vessel k¢ =8 1148 & % ?f o

N8 i f 3¢ » # Silicon # ¥ (masterflex” 96410-15) 5 £ 3+ Air
Filter(Midisart® 2000, 0.2 um PTFE, Sartorius group) » IN #53p ¢t o

NI1 & B~f& ¢ » 12 Silicon #& *g (masterﬂex® 96400-16)¥2 P~ "g BET A4S
NI4 ~NI5 2 & @ § & sudvg » o =4k b Silicon f;t*g (masterﬂex®
96410-15) {4 & 4+ Air Filter(Midisart® 2000, 0.2 um PTFE, Sartorius group)
N14 &5 > INzggpob SNIS S 25 > INzBiP p o N1S envFilter 2 {8 £ 4c *
Ao

FERN3SNS-T-NILZ g § &+ %@ 7 59NO - NI2 % ot f fe .
R A B AT o

Temperature Sensor ~ pO; electrode £ & 145 *q #f 1= ¢ F o £ 4R HA B dte
MHEHWEDIKOEBNEFIR > UFEF R ‘pﬁ@ﬁ:ﬁ@«ﬁaﬁ@r o

Culture Vessel ¥2 Control Unit =i £ (Fig. 3) :

1.

#- i8 ) Culture Vessel » B~ F {e B~ 1k 538 PR AR - 2 ~ & T5%IFp
Y R E -

#- Temperature Sensor 14 g% £ + Control Unit 13 enix & o

#-pO, electrode ss e £ F > 3 33 Control Unit 12 ez % o

#- Control Unit 7 Air out 3+ Silicon #xt 'g (masterﬂex® 96400-16)¥2 Vessel =7
N3 Sparger 4p 4% ©

#-Control Unit <71 Exhaust Cooler 7% i ¢ 22 Vessel F /4 & ¢ % 1§ B 4p
BOFPED ERE -

%Control Unit <7 Thermostat in ¥2 out % i ¢ B2 Vessel F 5 4 frok
FRAPZR OUERN T I AR inE L MO PR § L)
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7. #-Cooler e} © ¢ £ Control Unit :7Cooling Water in 4p #% > - #-Cooling Water
out #& ¥ Cooler °
8. #-Stir 1 Drive Motor 7} Culture Vessel e} & o

Operation of Control Unit:

3-7 B £x Control Unit 527 R o
Note @ €707 2 717 %

3-8 #:|Control Loops [ #ic=t i&. » TEMP if ¥ » # % 54 % "SETP /iy & * @:%ﬁf {
seAif £ s KRR 1 4% Enter [ o # 7518 3 "MODE /A v # [Alter [i {
P = "auto”fs 0 % E W?;ﬂ

3-9 3% |Contr01 Loops sz‘ﬁz—« iz~ STIRR :Z ¥ » # & 251 3 "SETP > 1 * ﬁt% a{
s i £ g R 15 0 4% [Enter|fEin o # #0751k 2 "MODE & » 4 [Alter Ji {
PT = Cauto”{s 0 % ;1 °

3-10 % = {4 4% [Process Values i » 7 BLE B 3 % SR o

Calibration of the Dissolved Oxygen (DO):

3-11 4= ‘Control Loops Bzé&:’z i pOiEH > e pO2 £ H ¢ 7"MODE” % off - &
7 E_» # %515 3 "MODE Ay » # [Alter [i { #c & off %4 » 4 [Enter 3z, -
Note : #- Gas Mix Unit p $#3224] DO 7 5g B P 1B 7 10T 2 & o

3-12 Bé 7 RS> & 3§ &> Culture Vessel # o

3-13 #4445 15 87 pOy: 99.0 %14+ o

3-14 #Hd =% i r pO, et EH o

3-15 FEinistE 3 Temp auto/man” 11 % > % ¥ &7 “man” > & { i«
= auto” » & & 59 p ¥ $4] culture vessel ¥ =uE B o

3-16 # [Enterfftriin o & 1 41[A][W]@ #5854 & )7AIR hiz & -

3-17 # EVAIR™ESE 5 100 % » 4 [Enter|fgza » & % i 10 4 o

3-18 £#- = [Enter > ¥ d 45 w5 2 pOz%E:F % 100.0 % e
Note : 14 Culture Vessel +7 % 7 § & 5% % £ 100.0 % (B E-R ) ©

3-19 BEB Z BRES - & 3§ &2 i& » Culture Vessel ©

320 4B F F RS M o # § # &~ Gas Mix Unit «

3-21 #-Gas Mix Unit + N w = 0B B B I "man”cni= % > & § 4 & » Culture Vessel
¢ oo

Note : "man”# + #i&§ » B I ¢ = ¥ P Culture Vessel 7 ¥7i& § o
“auto” % p # i F 0 d Gas Mix Unit #4138 5 ©
3 I A T AF
322 & A CRd o PRI E GRS TRERIE S R B e R
I 05bar(F1A5 &4 &) BRw <3 o
3-23 bl g o WSS H AN F  EREE S E R RFSF RS 1 2.0bar
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(E R4 &)
3-24 "RZI e FELOpO, BEERTE EFRENTE ST 10 44
325 ER L hpO, EHEFHEITEL BT AL T (9 1.0%% %) o BEES
#]”NITR” (Nitrogen) 11> % > 3 B #i 5 000.0 % » 4 [Enter[i&sgss » % i 10
i e
3-26 £ 4t = Enters ¥ 2 pO, 387 % 0.0 % o
Note : 12 Culture Vessel 3% § § & 53 % £ 0.0 %( % g&i)-
3-27 ﬁ%ﬁ“’?%’-“f‘{ w T > ¥ 8 ZERO £ SLOPE & B #cie » 14 nA % 7 X+ % 8
B4l % o ZERO ﬁma 7 ¥ 4Z1% 15nA > SLOPE # & & 25nA ~ 200nA 2. & 3 &
#5;
Note : 3 ZERO .5 5 0~1nA & > SLOPE % 5 30~40nA & -
3-28 Tyt m A o B Gas Mix Unit b e No 324 BB > BE FP AR At R4 /K >
Bk ¥ Vessel & § § o & £AFABRD 3-12 3 3-18 % 3 - il pO2 B & 42
TP ERIT100% 0 & o7 R I FE e
Note : f Culture Vessel B 4535 % w2 5 > V3 * 3 B4 5 L BE pO, ih
R U E S%EE -

1\3

Culture of Insect Cells in the Vessel:
329 Bdsssd 2w 0 L L 1L B8 B85
3-30 FPAB-AEEANEIE A I F R A SR B e > A Laminar Flow Hood
# oo % Pipet 3 1L o jHg” ’i'»iflzéw-g%&wfﬁ?i@miei}é)ii#%fé_i}é)i °
Note : — 4 & f fm# )32 % 1 2.0 x 10° cells/ml {4 > # % 0.5 x 10° cells/ml %
-
3-31 P e R R AL R FLE v"lé»iil”l'\i"f.‘ HiRTE 0 BER NP
BFOoOBBRL G AR ATVERERAFERLT > FALFE -
3-32 11 h LR BN ’gab:gfé P g AL R L R T ALE P By Bk
NS AN = S S DR S 3 A i P
3-33 #3 F BHEL L3 £ A Parafilm 2 3 -
3-34 f&4d'm¥e i€ » Culture Vessel 2 a0 > F # Vessel » * kit § ek o
LSBT e F 3 (NIANIS & F 52 3§ % 5% ) 0§ k3t NS(3
£ g T a3 Culture Vessel &%) e
Note : N14 ~ NI15 7 & # Vessel f 4pid a7 B8 5 o
2. FrRPLzZ T AMP R IRIBR T F > Vessel ? oo
3. Culture Vessel # 7k € BB cow /it I jE-KFge o
3-35 Firph Vessel P ek 2t 24wt d R0 SSRGS B 2 RS
3-36 “#-N3 Sparger £ Control Unit 7 Air out #% v s d7 B » #- Air out # ¢ &+ N4

,//,7/,—_./‘ /fﬁﬁ_%,/ ""’L
EF A IR U IR A IR A
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Note : &t DO @ p¥ @ * Sparger> @ ‘w33 £ P+ Eehgiefmizd L3572 2
P Fpeet mF i F ok aeF o

3-37 N6 £ mﬁ;fg B4 %?:}%L‘}* "liﬁ & *\i’T‘ RSN 7 e cndR g Ay )
R R R A R

3-38 BRRAATEH N6 4P £ ? e f e G SRR
#45% £ AirFilter) » o P BRI 4 B8 et d &0 508
Note : #¥/L L A AT ¥ F? ¥ 3 » %4 » L4 B Culture Room Hf* B3 3
Foomad e

FIOATT NOR TR LB RARE I BAAET R RRARNE P
@ le te R g g & AirFilter - 457 > B2 ZE N6 & £ h ¢ 3T
LR RedE B o

3-40 HEBEFEWLVERIEL R FAFRFEAF BB IITERIZFLEHE Ldre

3-41 BEBE AT ATR A BB > TRAGEIRER I 0 ¥ - M3 P Air Filter

2oL AT B PR R 8 g 0~ Culture Vessel ¢ o

3-42 Flwre ik R 238~ Vessel i8> B Aliv§ BEEMPF XI7T > Bk Vessel p £ 2
I I

3-43 MFAAALE NO 4T cnfit g 14 & B«T< TR A e A o

3-44 #%‘-‘Control Loops }{rﬁﬁt% i r pOiEH - BE 52 "SETP i @ * #c3 42 (
s 4] eh DO 1% > 4 [Enter [fE i o # #5251 1 "MODE” & » 4% [Alter Ji {
¢ auto” » 4 [Enter JfE 33 o

345 FHF FAFLEF FF B4 R 0 # F HiE~ Gas Mix Unit > #-N, & Air &
B BB auto” » % Gas Mix Unit p #3242 % £ ©

Sampling of the Cultured Cells from the Vessel:
3-46 }EZ\F’“ NI B~ dic g e & > 8 B F sl * $HF 5 % 0 @ $k &4 Culture Vessel
PO PRAE o B S B E A G 10ml o
3-47 R AuE % A w BRI E NI e £ 420 e B R 57 chdt o s BRI
I0ml e -0 T % % o

Note : i k&7 it g MY R T > F AP & Ta‘"%’v"'i»#év MF o
3-48 FAFH 346 87 3475 B F Y R NG RS SR NI FBEEFE AT
¥ o

Note : % 3 - B (T ZTILL ML AL 24> L FFEFRE -

Virus Infection of the Cultured Cells in the Vessel:
3-49 P kbl S PR e RRE S FETHR TR HRiEE 43
AT E & R 4 fore i MOI (Multiplicity of Infection) £ fm?2 Jk & ~ fm¥e 32 % R 4
KB RE R SRRt £ o
Note : i ¥ F £ %8 MOL» d *+ @& * chpd RMHFRS - 4o r & § R moe
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kg,mﬁg%mwkaﬁ%4“9ﬁkﬁﬁﬁ’%%%%*ﬁ&ﬁ "R
P HRER - M MOI R & ¢ )EE}*

3-50 #— e Fi 1L FRs - & ¥ #8552 » Laminar Flow Hood
oo w Rk Ta RE UV 9T A é’i AR
Note: J5# A AL? 75 B TF AR T?’Hﬁ?f%ﬁf? cIHARF R Ak

3-51 #-3 g4 % éns F#0% ~ Hood # 4 it » % * 50 ml Pippet £ 4 § & #4645
A D 1L & He e o

3-52 % F e RERORAEREERCLE 0 Ut i#r\ﬂfﬂ%ﬁﬁ% X ELRUEI NN /¥
ﬁ’ﬁﬁﬁi%ﬁ ARA PR EAMER LT LA E -

3-53 M EEE PN F G ;ga*/.’% S AL KT F R R T AE N RO B Y
o FLPN 0 AL 2 2 BEg oo

3-54 ¥y F B EL LR L i Parafilm % 3 o

3-55 N7 v g H & B4R E 4 % & T‘ e PR s R R fE LD
N HEEEBERL e B af‘ °

3-56 B R MNT R BE &6 wﬂ%mﬁ?%‘r‘"ﬁﬁ’f%’ IR 18
#HicF 4% AirFilter) » e PR & g nfifi g e Tt o
Note : ¥R LT ¥ B3 ¥ 5 % %4 > ¥ 3= F Culture Room f* i 3
F ool o

3-57 3T NT#& v g &BF e gIne o B Vigm gk ifki%?féﬁiﬁﬂﬁ W E
@kt R g g & AirFilter - 457 > B @i N7 & £ h ¢ 33T
iR £ o

358 A BHA RN L GE R R ARF AR ML RS S F LR LA

3-59 FAEBEAIG IR B TRRAINEE v ¥ - F ¢ Air Filter
BYLAFF B B E%ig;f;éjzﬁﬂ:}’%i R #-% % 55~ Culture Vessel ¥ o

3-60 ?3?7{%-% e i~ Vessel {6 0 B A3 g BEMBPIITT » ok Vessel p & 4
WEFE e

3-61 M4 AEFLE N7 H v ahfi g 1148 2 i?f » T2 4R §5 3 #- Culture Vessel ¢ %
koo T o Vessel Nk te i g A e

Harvesting the Cultured Cells from the Vessel:

3-62 B B Gas Mix Unit + N & Air 37 4|F B § # £ F § 1L i& » Culture Vessel
? oo

3-63 % ‘Control Loops Bzé&:i v 38~ pOyiE H o 51E45 2 "MODE B0 4% ‘*:té’:-
B3N e 5 70ff > 15 4% [Enter it rx %

3-64 £ 4= ‘Contorl Loops }érfé » i » TEMP £ ¥ » #"MODE” { z % “off” -

£ % [Contorl Loops i » i& » STIRR i£ ¥ > #"MODE”+ { & 4 “off”

Note : #-imPz & Vessel ¥ = 11pF > A5 EHF AR < > FIpF AP p &
A T
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3-65 #- A4 F BaEd NS F3% o 4B 4P H W 574 el § # (N14~ NIS
) R Y AR h e N6 F S

3-66 #-NO6 7 B cFul A B o B A4 § B iE 0 @ 2§ &~ Culture Vessel # - gt
Primre e €05 d N6 FRBRBwinT ¥4 R figr o

3-67 #Fimeip R 2 M BAEILE O MP LA F B X T o AT Vessel ¥
ING H BATH 0 TR A > TRFEEFT R o
Note: % % W fc chim® 5 £ FR G 7 H o 3 (T4 4 BB EL | F b
o RARAEAL G0 F & Vessel N6 ¢ BLATH {50 3% 1 & <0 Air Filter> # » Laminar
Flow Hood ¥ i& {7 {5 i e 4k 17 o

Disassembling and Cleaning the Culture Vessel:

3-68 B B Control Unit 5,7 /& o
Note @ E2’17# 3 707§ -

3-69 H-RE-kFLED T R A& & i'f?é 3T H 22 Vessel NS v g8 @ Bl -
WK TR ERY KD o

3-70 47 B Vessel N7 & ¢ z’v’ﬂ:}’;ﬁi B -

3-71 #5#-34 B~ Sample * gt o

3-72 47 # Control Unit 73 Air Out § 3£ N14 & § /¢ § & 5% © #cg Air Filter &
g 4% o

3-73 47 4 # g &2 Control Unit e i 4% 8L o

3-74 37 B Vessel #£7 Control Unit Thermostate 7% i #% K g rid & -

3-75 #_Control Unit 3445 * Temperature sensor £2 Control Unit =i £ > g A oend
BLIUAR LA & R Ak (R o

3-76 j¥_Vessel @ #- pO, electrode ¥2 Control Unit R mfg AT o

3-77 #-pO; electrode j¥_Culture Vessel 2 # > S &8 1 > | p pidg o

3-78 #-pOjelectrode £ ¥ *+ 4 b o {5 A2 2 3-88 ¢

3-79 #-% i Culture Vessel 3, = # I -k H§ & {7 % o

3-80 ##1F % ?Léﬁu % RLE o XKt Air Filter :f"'r“,f A ts ﬁ‘,ﬁ‘—,)a 0

3-81 %‘r‘,%ﬁ\fi%’ B AT R okt o (LR Silicon #tE N - R F Mok K
PASER

3-82 HE G 2 F R ATH e

3-83 N3 Sparger ~ N5~ N8 &5 ~ NI1 B4k g S 120 kiv e

Note : N14 ~ N15 & § @3d § & Sz v ¢ ~ *hiR2 §cg & Air Filter ¥ 2 ;}frxgrj )
Flg 23 d 2k FRERRAFTE

3-84 £LH Culture Vessel ¥+ ch= B3 B-FF [ Sy B R HFF T3 F |
T AR R T e

3-85 #-Culture Vessel BLIZH A2 F 5 T > F A Mg hlie » £ * F-Rih iz

i -
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Note : /L & F FEF #8275 F SiFikic® o
3-86 I, g % & B o1 Thermostate /4 3k 2 BF 77 7 3K if-ik o
Note: F7t3 & A <45 7 F 3 F » 10 %A AEHM 4K » 50 28 -

S «wﬂ }w‘%'/’b%/* °
3-87 FREFATHGRR ¥ E2 B T ERAEILE KA o (L& Silicon g P - R
F Gk E R o
3-88 pO; electrode Fy&J2. -
1. #-electrode ™ > 5 ] w2 » FH P INenT fER o
Note : T f2x pHEARF F > & 7 K& 5] wffiv -
U’F K EREFIET AR
1 Kmwipes 3 A #-% 1 en g Jféifiﬁfﬁ‘;’?‘#‘ ¥z Jl %}f—"f (R T
11 pO; electrode s f2 R EME LT BE FF o
FISFRFRIEF? > RTRRUAS AL FF7 Y €507
fE7% o F e F ki RPLE PR R e
Note : & =t ’F /mﬁ%’gﬁ B LT IER

ok w

Sterilization of the Culture Vessel by Autoclave:
3-89 ik A 15 #-Culture Vessel ehE + | wehEF w g i1 T %= B *&"ijf o
3-90 M-PfRFLL FrdRw Pk MNIL -
Note : 12 & ¥ T 53 & F¥EF 25 & Vessel 44 o
3-91 #-N3Sparger ~ N8 &% ¥ ~NI4 & NIS & F el Fdvg L Z by P> i
# $5 g 4% Air Filter
3-92 N6 ~ N7 &4 @? &R *g 213 Air Filter m@? E o
Note : /2 & AirFilter 3 » = 2§ =55 IN> 1§ =% OUT - N3~ N8~ Nl4
% Vessel i F » IN=hfp ¢ o NIS 245§ § i g 5 Vessel » “ht 5 » IN
PR
B mfpr s 3 £ ¢ o AirFilter ¥ 2 INFZH & FF o
3-93 KepEokFgdE L NSiE-Rgeg ¥ e da i o
3-94 - N3 Sparger ~ N5~N7 &l 7;? ~ N11 @&—r%ﬁ? @mﬁy? TUAR A R B o
3-95 #-Temperature Sensor g S4RBE M =0 X > F b e AR5 MR R FPE
% g#g&% °
396 X3 & * N9 ~NI2 v » & * 4EjHe L o
3-97 Bt AP A F O E A L Bf sl AR R At e
Note : # * &g MeFE N8B F ¢ "NI4ENIS & 2 § ks~ p U
FOFE BRI E e
3-98 % ¥ 4+ 2 Culture Vessel j&_pO2 electrode e33% jfF ;2 ~ DI -k » Fidt ¢ T+ o &
P OEREREELE R ER R FRET T - R
Note : iz -k A 5EA R FS » ERIFL 205 MRE & * > EFHEfwmre
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il

w4 d Vessel ¥ 37 » GE-RAg o

RS SR AR PP E L pOselectrode T F BRI e e R0 0 b e 4E
Sl R

3-100 #-F ki 2 IL 8 O v RBF(E AER BT R 17A R FHK o

>
N

3-99

4 Figures

(a)
5 |

5 _ —

(b)

o

(

N
) @\

)

0

)]

"ﬂﬂ{ﬁ*

-

(=)

Fig. | £4850(a)% 5~ # (b)2 2% - () : 1530 2 %8 3 (4 4+ 4
¥LE SAirFilter 6 # %8 7# %4 -

Mb):1# ’33/}?*%4'3{”% 2 %ﬁ/ 3;}33}}?*%_4#7;’:fL%_s{jgg?*%_%*i
#F TAirFilter 853 F 9L # % 1 # & o

73



Auslass Doppelmantel (oben)
outiet port of jacket (upper connector)

Schwalbenschwanz
dovetail" clamp

Einlass Doppelmantel
inlet port of jacket

{bottom connector)

Mehrfach-
Schwalbenschwanz
muftible i
“dovetail” clamp hGanr?dle
Halter for
Korrekturmittelflaschen

holder for
addition bottles

o 5k

Sparger » N4 pO; electrode » N5 jL-kit » N6 ‘w2 3fi g > N7 p & &4
#oON8H F 3 NIl B4 g NI -NIS g F el fotg - BapdEw

& o
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Fig. 3 Control Unit B & #2877 7. B -

5 Attachment/Reference
1. Operation Manual of BIOSTAT® B, B. Braun Biotech, Sartorius group

6 Revision History

Version o Last Version
Description of Change
Number Issue Data
1 New 20091129
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A-2 11z R iR % Sk sE EVILVLP

1 PURPOSE:

This protocol describes the procedure for concentrating and dialyzing the cell culture media
containing EV71 VLP by Tangential flow filtration (TFF) system -

2 MATERIALS

Materials and Instruments:

Peristalsis pump (Cole-Parmer, MASERFLEX®)

Millipore-TFF system (Millipore)

Millipore PELLIOCN® XL FILTER (Millipore, Biomax, 1000kDa)
Tris (J. T. Baker, Cat No. 4109-01)

EDTA (Ethylenediaminetetraacetic acid; Sigma, Cat No. E5134)
NacCl (Sigma, Cat No. 13423)

MgCl, (Sigma, Cat No. M8266)

NaOH (AMRESCO, Cat No. 1310-73-2)

NaClO (SHOWA, Cat No. 0152-1250)

Tergazyme (Alconox, Cat No. 1304)

VV V V V V VYV VYV

Reagent preparation:

» 10X stock Tris-EDTA buffer (TE buffer)

Add 12.114 g Tris, 3.632 g EDTA to about 950 ml ddH,O0, adjust the pH to 7.4 by HCI and
then make up with ddH,O to 1000 ml. Sterilize the solution with a 0.22 micron filter and store

at room temperature in a closed container for no longer than 6 months at 4 °C.

»  TE buffer (10 mM Tris-HCI, 1 mM EDTA, pH 7.4)
Mix 100 ml of 10X stock Tris-EDTA buffer with 900 ml ddH,O to make 1 L TE buffer;
prepared freshly.

» 2 M MgCl, stock
Carefully and slowly dissolve 9.521 g MgCl, in 80 ml TE buffer followed with adding TE

buffer to 100 ml. Store at 4 °C in a closed container for no longer than 6 months.

> TE" buffer (10 mM Tris-HCI, 1 mM EDTA, 100 mM NaCl and 2 mM MgCl,, pH 7.4)
Dissolve 5.85 g NaCl in 800 ml TE buffer and add 1 ml 2 M MgCl, following with adding TE
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buffer to 1 L; store at 4°C and should be used within 6 months.
Note: TE buffer ¥ +* TE buffer % 7 NaCl 2 MgCl, » @ 4c gt = & A € VLP { f£2 -

> 0.5N NaOH
Dissolve 40 g NaOH in 2 L ddH;O. Sterilize the solution with a 0.22 micron filter and store at

room temperature (RT) in a closed container for no longer than 6 months.

» 250 ppm NaClO
Mix 500 pl NaClO with 2 L ddH,O. Sterilize the solution with a 0.22 micron filter and store
at RT in a closed container for no longer than 6 months.

» 0.2 % Tergazyme
Add 4g Tergazyme in 2 L ddH,O. Sterilize the solution with a 0.22 micron filter and store at
RT in a closed container for no longer than 6 months.

3 PROCEDURE:

The structure of Millipore-TFF system:

Cover: fhifhen} ¥  F IV R FFEX 2%

Ventport : & 7 R - % i%g@t;&{@,g@ e

Millex vent filter : %] Vent port 4 ¥ p# 48 8% B =1 > #7012 % 4e filter
Tankoutport : &M 3R d v o> @ ¥ B R4y o LR Rgs {p
Reservoir shut-off valve : i ¥ 7 4ot B B

Feed inport : i ¥ & 3% 84t § > 4F 8 §lf 28 &k Fig i d i »

Feed pressure gauge : ;% i& it > i g " VR 4

Permlout: i #EEp " eanz e dic 13§ 4465

Retentate pressure gauge : i g "t T R 4

Permeate tubing : i i i g B3 iR il g

Perm 2 out : i E @ ig refia i 0 20 Bk d e

Retout port : A i BB/ 3R o

Dia recirc :  #% i® dialysis P# » gt » v i@ » dialysis buffer ; & * 3% wash i* £ pF >
P if # Permeate tubing ¢ ¥ wash buffer 3 5§ w iin

14. Retentate tubing @ * il i i /g i iR il ¢

15. Retinport : A i@ na R w i » B ar v

16. Retentate back pressure valve : 34 B iljg "0 v /B 4 i £ R

S A o

—_ = =
w NN = O
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COVER ~_

AN

™~

VENT PORT——.

MILLEX VENT—_
FILTER

4

TANK OUT PORT
N
5

RESERVOIR  ——__
SHUT-OFF VALVE

/
/8
7

RETENTATE
BACK PRESSURE
VALVE

/

1

|

A

I

=

@/FEED IN PORT

(RETIN porr[1
|
/

RETENTATE TUBING

) ‘_ / DIA RECIRC
>/ RET QUT PORT

pZ

—PERM 2 OUT

{ |
L RETEMNTATE
PRESSURE

" FEED PRESSURE GAUGE

@PERM EATE TUBING

Bt E
BB

Fig. 1

78




TFF & suehiE 3% 20 % Age
%5 #® %% ® 1 £4 FEED-RET-PERM

. HWTFF j g™ e
1 2 PERM2 sk ¥ mdp e Z4L2 Ap =% bad.(4- B 2 #7757 ) ©

7/ RESERVOIR

- / PERM 2 PORT

} — DEVICE

\ ° RETPORT

X DEVICE
= PERM 2 PORT

i PELLICON XL DEVICE
,I{_

RESERVOIR
RET PORT

— DEVICE
PERM 1 PORT
e,

(ff

ReservoR—
FEED POIRT s
Cpevice

FEED PORT s

2. - EB#HF915cm It £2 BFHBEET RETOUT 2 RETIN iz
Bz RS 55046 ~ RETOUT » * 5546 » RETIN » 448 » ¢h
o P ey @ 2 B4 G (AcB 3 2 4 #71)
N ~RET IN PORT
' RETENTATE TUBING

RET OUT PORT

L =15 cm (6 inches)

Fittings: 1 male, 1 female

Fig. 3
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o BB 2 B M T ALY 0 B ERENE L o BRI O
FF4 » PERM2 2 3287 (Bl 5 % 6 %77 ) °

- T
o ——PERM 2 OUT
MALE gy
g }‘/”_,f U /—PERMEATE TUBING
L = Appropriate length to reach = J
collection vessel.
Fittings: 2 male =

HRETINZF L2 g BF @y - REDEFHAL - RALARL
$9% » B dc B 5T o 4 PERMEATE #¢ 3 % » Bei Je ¥ (40 7 9777 ) °
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5. BHSH E i~ 500mL ok fads PUMP ~ 3 4 38 8 5lie o R 4
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A-3 r1 SDS-PAGE 4 +7 EV71 VLP

1 PURPOSE:

This protocol describes the procedure for analyzing the samples containing enterovirus 71
virus-like particle (EV71 VLP) by SDS-PAGE.

2 MATERIAL:

Materials and Instruments:

VV VY VY VY VY Y VY VYYVYYVYYYVYYVYYVYY

Rocking platform shaker (15 cycle/min)

Vortex mixer (Scientific Industries)

Pipettes (Eppendorf Research)

0.22 micron filter (Sartorius, Cat No. 16534)

ddH,0O

TEMED (Sigma, T9281)

30% Acrylamide / Bis solution, 29:1(BIO-RAD, Cat No. 161-0156)
Ammonium Persulfate (Sigma, Cat No. A-9164)
Sodium Dodecyl Sulfate (J.T.Baker Cat No. 4095-04)
Glycerol (F5 2 i+ 1)

2-mercaptoethanol (Sigma, Cat No. M-7154)
Coomassie Brilliant Blue (Sigma, Cat No. B-0149)
Tris-base (J.T.Baker, Cat No. 4109-01)

Glysine (J.T.Baker, Cat No. 4059-2)

Methanol (Mallinckrodt Baker, Cat No. 3016-22)
Bromphenol Blue (Sigma, Cat No. B-8026)

Glacial Acetic Acid (B 1 i 5 %] %)

Buffer preparation:

>

4x Sample Buffer (0.25 M Tris-HCI, 8% SDS, 40% glycerol, 20% 2-mercaptoethanol,
0.004% bromphenol blue)

Mix 2.5 mL 0.5 M Tris-HCI (pH®6.8), 4.0 mL of 10% SDS, 2.0 mL glycerol, 1.0 mL
concentrated 2-mercaptoethanol, and 0.4 mg bromphenol blue (you may use less but
don't add more than 0.4 mg). QS to 10 mL with ddH,O. Transfer to 1 mL aliquots and
store at -20°C.
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» 5x Tris-Glycine Electrophoresis Buffer (1 L)
Dissolve 15.1g Tris base, 94g glycine, and 50 mL 10% SDS in 700 mL ddH,O, and then
adjust the volume to 1L with ddH,O.

»  Staining Solution (1L)
Mix 2.5g Coomassie Brilliant Blue, 450 mL methanol, and 100ml glacial acetic acid;
adjust the volume to 1L with ddH,O.

»  Fast Destaining Solution (1 L)
Mix 400mL methanol, and 100mL glacial acetic acid; adjust the volume to 1L with
ddH,O0.

»  Slow Destaining Solution (1 L)
Mix 70mL Methanol, and 50 mL glacial acetic acid; adjust the volume to 1L with
ddH,O0.

3 PROCEDURE:

Gel preparation: (for 2 pieces)
Gel compositions for 12% resolving gel and 4% stacking gel

Component | Running gel(10 mL) | Stacking gel (4 mL)
ddH,O 3.3mL 2.7 mL
Acrylamide:Bis
(29:1) (30% w/v)

4 mL 0.67 mL

1.5M Tris pH8.8 2.5mL
IM Tris pH6.8 -
SDS (10% w/v) 0.1 mL
APS (10% w/v) 0.1 mL
TEMED 0.006 mL

Running gel: Before adding APS and TEMED, swirl the tubes gently. Pipette the
solution to the gel sandwich to a level of 4 cm from the top. Add about 0.5 mL of

isopropanol on it. A very sharp liquid interface will be visible.

Stacking gel: Fill the gel sandwich with stacking gel solution and insert a comb (0.75
mm; 10 wells/15 wells) into each place taking care not to trap any bubbles bellow the
teeth.

86



Sample preparation:

3-1 Mix 30 pL sample and 10 pL 4X sample buffer. Boil the mixture at 95°C for 5 min.
*(DO NOT leave the sample in sample buffer without heating; endogenous proteases
are very active in SDS sample buffer and can cause severe degradation. Once heated,
sample could sit at RT for a short time until loading or at -20°C for a long time.)

3-2 Incubate the samples in -20°C for a while, and then spin down with 13000 rpm for 2

min.

Gel electrophoresis:
1. Assemble the running chamber; dilute the 5X Tris-Glycine Electrophoresis Buffer to
150 mL with ddH,O and pour into the spaces between two pieces of gel sandwiches.
Load the sample to each well. (15uL for 15 wells/ 20uL for 10 wells)
3. Use blank to fill the useless well. Load the prestained protein marker lastly.
Apply 70V for 25 min, and then raise the voltage to 110V for 60 min.

Stain and De-stain:

1. Disassemble the apparatus and take out the gel.

2. Remove the stacking gel and wash the gel with RO water.

3. Place the gel in a plastic plate and make it soaked in adequate staining solution for 1
hour under extensive agitation.

4. Soak the gel in adequate fast destaining solution for 1 hour under extensive agitation.

5. Use slow destaining solution to wash the gel under extensive agitation not until the
protein bands are clearly seen with little background staining of the gel.

6. Use RO water to wash the gel overnight under extensive agitation.

4 Revision History

Version Number o Last Version
Description of Change
Issue Data
1 New 20091120
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A-4 ri Weatern-blot £+ EV71 VLP

1 PURPOSE:

This protocol describes the procedure for measuring the samples containing enterovirus 71
virus-like particle (EV71 VLP) by Western Blot.

2 MATERIAL:

Materials and Instruments:

VV VYV VVVV VYV VYV VYV VYV VYV VYV VY

A\

Rocking platform shaker (15 cycle/min)

Vortex mixer (Scientific Industries)

Pipettes (Eppendorf Research)

ddH,0O

0.22 micron filter (Sartorius, Cat No. 16534)

TEMED (Sigma, T9281)

30% Acrylamide / Bis solution, 29:1(BIO-RAD, Cat No. 161-0156)
Ammonium Persulfate (Sigma, Cat No. A-9164)

Sodium Dodecyl Sulfate (J.T.Baker Cat No. 4095-04)

Glycerol (F5 2 i+ 1)

2-mercaptoethanol (Sigma, Cat No. M-7154)

Coomassie Brilliant Blue (Sigma, Cat No. B-0149)

NacCl (Sigma, Cat No. 13423 )

KCI (Sigma, Cat No. 31248)

Tris-base (J.T.Baker, Cat No. 4109-01)

Glysine (J.T.Baker, Cat No. 4059-2)

Methanol (Mallinckrodt Baker, Cat No. 3016-22)

Glacial Acetic Acid (B 1 i 5 %] %)

Amido Black 2X concentrate (Sigma, Cat No. A-8181)

Tween 20 (Polyoxyethylene sorbitan monolaurate; Sigma, Cat No. P1379)
Skim milk (Anchor)

Purified rabbit anti EV71 VP1 polyclonal antibody (supplied by Pro. Bor-Luen Chiang in
NTU)

Goat anti-rabbit monoclonal antibody, alkaline phosphatase (AP) conjugated (Chemicon,
Cat No. 3324)

BCIP/NBT (Sigma. Cat NO. B5655)
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Buffer preparation:

>

10X stock Transfer Buffer:

Add 30.3 g Tris and 144.1 g glycine to about 950 mL ddH,O, adjust the pH to 8.3 and
then make up with ddH,O to 1000mL. Store at 4°C.

1X Transfer Buffer:

Mixed 100 ml 10X stock transfer buffer with 700 mL ddH,O and 200 mL CH3;OH, stored
at4C.

5X Tris Buffered Saline: (TBS for 1 L)

Add 40g NacCl, 1.5g Tris, and 1g KCl to 900 mL ddH,O0, adjust the pH to 7.4 with HCI
and then make up with ddH,O to 1000mL.

1X Tris Buffer Saline with Tween 20: (TBST for 1L)

Mix 200 mL TBS with 800 mL ddH,0, add 500 pL Tween 20.

Blocking buffer:

Add 5% (w/v) of skim milk to TBST, stir to suspend completely.

1*t antibody solution: add purified rabbit anti EV71 VP1 polyclonal antibody (1:2500)
to blocking buffer.

2"% antibody solution: add goat anti-rabbit monoclonal antibody (1:2500) to blocking
buffer.

BCIP/NBT solution: use about 9 mL ddH,O to dissolve the BCIP/NBT tablet and make
up with ddH,O to 1000mL.

PROCEDURE:
3-1 Separate proteins by SDS-PAGE.
3-2 Assemble the transfer sandwich in a tray large enough to hold the plastic transfer

cassette. Fill with transfer buffer so that the cassette is covered. The black side should

be down, submerged to start the sandwich. The transfer cassette should be assembled
under buffer to minimize trapping of air bubbles.

3-3 On bottom half of the plastic transfer cassette, place a fiber pad, followed by two
piece of filter paper prewet with transfer buffer.

3-4 When SDS-PAGE is complete, disassemble the gel sandwich and remove the stacking
gel. Briefly equilibrate the gel in transfer buffer for a while.

3-5 Place the gel on top of filter paper. Remove any air bubbles between gel and filter
paper by gently rolling a test tube or glass rod over the surface of the gel. Protein
will not transfer where there are air bubbles.

3-6 Moisten surface of the gel with transfer buffer. Place NC membrane directly on top
side of gel and remove all air bubbles as in step 5. Some proteins will transfer as soon
as the gel is placed on the membrane; repositioning the gel or membrane can result in
a smeared or double image on the developed blot
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3-7 Wet another piece of filter paper, place over the membrane and remove all air bubbles.
Place a fiber pad on top.

3-8 Complete the assembly by locking the top half of the transfer cassette into place
(white side). Fill the tank with transfer buffer and place transfer cassette containing
sandwich into electroblotting apparatus in correct orientation

3-9 Run at 100V for 1 hour. Put the tank on a stir plate and insert a stir bar. Stirring is
important for preventing hot spots in the tank.

3-10 Take out the NC membrane after transfer. Use of amido black staining can be
helpful to cut NC membrane into the size as required.

3-11 Put the NC membrane into blocking buffer for 0.5 hr at R.T. with extensive
agitation. (or 4°C overnight)

3-12 Block the NC membrane in blocking buffer for 0.5 hour at room temperature with
gentle rocking. (or 4°C overnight)

3-13 Incubate the NC membrane in 1* antibody solution for 1 hour at room temperature
(or 4°C overnight). This is done using a heat-sealable pouch. Make sure the
membrane is completely covered and no bubbles exist. Use a minimal volume of
antibody solution (5 ml per blot).

3-14 Wash the NC membrane with TBST for 3 times for 5 minutes under extensive
agitation, each in fresh TBST.

3-15 Incubate the NC membrane in 2™ antibody solution for 1 hour at room temperature.
This is also done using a heat-sealable pouch. Make sure the membrane is completely
covered and no bubbles exist. Use a minimal volume of antibody solution (5 ml per
blot).

3-16 Wash the same as for the primary antibody, in step 14.

3-17 Move the NC membrane to a clean plastic plate; add 500 uLL BCIP/NBT solutions
on the membrane to detect the band to and fro. As there are some bands appear, use
another 500 pL fresh BCIP/NBT solutions to color the membrane.

3-18 Use some RO water to wash the membrane until all the bands are clear enough.

3-19 Air-dry the membrane. Preserve in a heat-sealable pouch.

4 Revision History

Version Number o Last Version
Description of Change
Issue Data
1 New 20091120
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A-5 12 ELISA & 47 EV71VLP k&

1 PURPOSE:

This protocol describes the procedural for measuring the samples containing enterovirus 71
virus-like particle (EV71 VLP) by Enzyme-Linked Immunosorbent Assay (ELISA).

2 MATERIAL:

Materials and Instruments:

VV VYV VYV VYV VVV VYV VYV VYV YV YVYVY

>

96 wells microtiter plates (Nunc Maxi-Sorp).

Rocking platform shaker (15 cycle/min)

Vortex mixer (Scientific Industries)

8-channel pipette (Eppendrof Research)

Pipettes (Eppendrof Research)

ELISA reader with 450 nm filter (Thermo, Multiskan EX®)

0.22 micron filter (Sartorius, Cat No. 16534)

NaHCOs; (Sigma, Cat No.S3817)

(+)-Biotin (N-hydroxy-succinimide ester; Sigma, Cat No. H1759)

DMSO (Dimethyl sulfoxide; Sigma, Cat No. D2650)

NacCl (Sigma, Cat No. 13423 )

Na,HPOj (Sigma, Cat No. 04273)

KH,PO4 (Sigma, Cat No. 30407)

KCI (Sigma, Cat No. 31248)

BSA (Bovine serum albumin, fraction V; Sigma, Cat No. A7030)

Tween 20 (Polyoxyethylene sorbitan monolaurate; Sigma, Cat No. P1379)
TMB substrate solution (Sigma, Cat No. T0440)

H,SO4 (Sigma, Cat No.)

VLP Standard Stock Solution (highly purified VLP, 1 pg/ml in PBS in -70°C)
Rabbit anti VLP polyclonal Antibody (Ab), 3.8 mg/ml, used as Capture Ab (supplied by
Pro. Bor-Luen Chiang in NTU)

Mouse anti-EV71 monoclonal Ab, used as Detection Ab (Chemicon, Cat No. 3324)

Reagent preparation:

>

10X stock phoshphate buffered-saline (PBS):
Add 80 g NaCl, 22.6 g Na,HPOy4, 2 g KH,PO4 and 2 g KCl to about 950 mL ddH,O0,
adjust the pH to 7.4 and then make up with ddH,O to 1000mL. Sterilize the solution with
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a 0.22 micron filter and store at room temperature in a closed container for no longer
than 6 months.

» Coating Buffer (PBS; 137 mM NaCl, 2.7 mM KCI, 10 mM Na,HPO,4, 2 mM KH,POy;
pH 7.4):
Mix 100 ml 10X stock PBS with 900 mL ddH,O; prepared freshly.

»  Blocking Buffer (PBS with 0.5% BSA and 0.05% Tween 20):
Add 100 ml 10X stock PBS, 5 g bovine serum albumin (BSA; fraction V) and 0.5 ml
Tween 20 to 800 mL ddH,O, mix the solution until all BSA and Tween 20 were
dissolved and then make up with ddH,O to 1000mL. Sterilize the solution through 0.22

micron filter and store the solution at 2-8°C in a closed container for no more than 3
months.

» 100 mM NaHCO; buffer (pH 9):
Add 8.4 g NaHCO; to about 950 mL ddH,O, adjust the pH to 9 by NaOH and then make
up with ddH,O to 1000mL. Sterilize the solution with a 0.22 micron filter and store at
room temperature; prepared freshly.

» Capture Ab (Rabbit anti VLP polyclonal Ab):
Dilute Capture Ab to Blocking Bufter at ratio of 1:10000. For 1 plate analysis, dilute 1
pl of Capture Ab to 10 ml of Blocking Buffer.

»  Biotin solution (1mg/ml):
Dissolve 100 mg of biotin into 100 ml DMSO, aliquote the biotin solution into 1
mL/eppendrof and store the solution at -80°C.

»  Detection Ab (biotin conjugated mouse anti-EV71 monoclonal Ab):
Add 1 ml mouse anti-EV71 monoclonal Ab (chemicon Cat. No 3324) to 19 ml NaHCO;
buffer in a 50 ml tube. Pre-wet the suitable size (about 4-5 cm) of dialysis bag in
NaHCOs buffer, dialyze the Ab against NaHCO; buffer at 4°C overnight. Mix the
Detection Ab (20 ml) with 1/8 volume (2.5 ml) of biotin solution (1 mg/ml) and react at
4°C overnight. After reaction, dialyze the solution against 1 L PBS at 4°C overnight.
Aliquote the biotin-conjugated monoclonal EV71 Ab into 1 mL/eppendrof (about 22-23
eppondrofs) and store at -80 °C.

»  Wash Solution (PBS with 0.5% BSA and 0.05% Tween 20):
Add 100 ml 10X stock PBS and 0.5 ml Tween 20 to 800 ml ddH,O, mix the solution
until all Tween 20 dissolved and then make up with ddH,O to 1000 ml. Sterilize the
solution through 0.22 micron filter and store the solution at 2-8°C in a closed container
for no more than 3 months.

»  Stop Solution (IN H,SO,):
Add 10 ml 36N H,SO4 to 350 ml ddH;O, store it at room temperature (RT) and use it
within 6 months.
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3 PROCEDURE:

Coating of the plate with capture Ab:

3-1 Determine the number of ELISA plate(s) needed for the assay. One ELISA plate
needs 10 ml capture Ab solution.

3-2 Prepare the capture Ab solution by diluting 1 pl of thawed Rabbit anti-VLP Ab stock
solution (3.8 mg/ml) into 10 ml of Coating Buffer. This preparation is enough for one
ELISA plate application

3-3 Add 100 pl of the capture Ab solution into each of the 96-well plate.

3-4 Incubate the plate at RT for 2 hours with a slow rocking on the rocking platform or
4°C overnight.

Note: Each rocking platform may have different speed setting. The setting at 15
cycle/min rocking platform is sufficient for slow rocking speed.

3-5 Remove the capture Ab solution and block the plate by adding 200 pul Blocking
Buffer to the plate, then reacting at RT for 60 min in rocking platform shaker.

Note: If the coated plate is not to be used for testing on the same day, it can be
stored at 2-8°C for 10 days.

Preparation of the standard and samples:

ng/ml Standard (ul) of Standard (ul) of Blocking Buffer
31.25 150 of #1 150
15.63 150 of #2 150
7.81 150 of #3 150
3.91 150 of #4 150
1.95 150 of #5 150

Note: Preparation of the standard and samples freshly is best for the experiment,
so step 3-6 to 3-8 are insert to this. It may take a lot of time to prepare the sample
dilutions, so samples could be dilute before the experiment, and use the sample as
soon as possible.
3-6 Remove a vial of VLP Standard Stock Solution from -80°C storage and thaw to RT.
3-7 Dilute the VLP standard stock solution (1 pg/ml) with Blocking Buffer to a final
concentration of 62.5 ng/ml by adding 20 uL of VLP Standard Stock Solution into
300 pl Blocking Solution and it is served as Standard dilution #1. Vortex to mix.
Prepare standard dilution #2, #3, #4, #5 and #6 by serially two-fold dilution as
follows.
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3-8 Dilute the VLP samples with the Blocking Solution, according to type of samples as
follows:
3-8-1The culture media form the infected cells contained about 0-50 pg/ml VLP, the
dilution ratio should be 1:100 to 1:800 (Sample:Bloocking Solution)
3-8-2 The concentrated samples or the samples come from purified processes should
be dilute more depending on the concentration ratio.
Note: If any first test result of sample is not within the linear range of the standard
curve, re-test the sample, using the dilutions that give OD reading within linear

range of the standard curve.

Sample incubation:
3-9 Remove the Blocking Buffer at step 3-5
Note: In this and all wash steps, remove any excess liquid in each well by turning
the plate upside down and gently tap 2-3 times on clean paper towels. Assure that
there is no air bubble remaining in any well. Quickly reverse the plate to remove
the wash solution is a skilled technique, contamination between wells may occur
in un-practiced operation.

3-10 Wash the plate four times with 150 pl washing solution per well. Make sure all
wells are filled with wash solution during each wash cycle. Remove all buffers after
washing steps.

3-11 Transfer 100 pl of each VLP Standard and sample dilutions into a coated plate well
and each dilution in duplicate (optimal: triplicate) wells.

3-12 Cover the plate with a plate sealer and incubate at room temperature for 2 hours
with slow rocking.

3-13 Repeat step 3-10

Adding the Detection Ab:

3-14 Thaw the 3 tube (for one plate) of Detection Ab (Biotin conjugated mouse
anti-EV71 monoclonal Ab solution) from -80°C storage and dilute with 3X volume
of Blocking Solution. Prepare a minimum of 10 ml Detection Ab dilution for each
assay plate.

3-15 Add 100 pl per well of diluted Detection Ab to the plate. Incubate at RT for 1 hour
with slow rocking.

3-16 Repeat step 3-10.

3-17 Add 100 pl of TMB Substrate Solution into each well, allow color to develop in the

dark place at RT for 5 minutes.

3-18 Add 50 pl of Stop Solution into each well.

94



Note: Plate should be read within 30 minutes after adding Stop Solution.

Reading the optical density (OD):
3-19 Read the OD on the Microplate Reader at 450 nm.
3-20 If the OD data of any unknown sample are out of the linear range of standard curve,
comment on the “Dilution Record for Standards and Samples™ sheet that the

particular sample is to be re-tested with the corrected dilutions.

For data analysis and acceptance criteria:
3-21 Save all raw data for each assay plate with the assay date, time, plate number and
operator’s name.
3-22 Record and analyze all the Standard OD4os reading with its assigned concentration
into Microsoft Excel program for standard curve.
3-23 Calculate the final concentration of unknown samples, using Microsoft Excel

Spreadsheet program for statistical analysis.

The assay is valid when:
»  The coefficient of determination for the standard curve (r*) must be > 0.95 for the test to
be valid. If the standard curve r* is less than 0.95, report to supervisor to investigate and

determine whether the assay is to be repeated.

4 Revision History

Version Number o Last Version
Description of Change
Issue Data
1 New 20091120
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A-6 2 TEM g2 EV71VLP 3] &

1 PURPOSE:

1 TEM L% VLP 3k et a2 % o o

2 MATERIAL:

Materials and Instruments:

>
>
>

A\

VLP # &i% @ #4452 VLP 5k R 2 5 25 ul/ml -

TEM * 4% 4% %= 200 mesh copper grids (TED Pella Inc. , Cat No.01800-F)

phosphotungstic acid (PTA, Sigma, Cat No. HT152) 4 ddH,O % 5 iz ##FH 2 1%

#1021 NNaOH #-pH # 3 74> e @l % = {& 12 0.22 micron filter i g ¥ # ¥ >+ 5§ -
¥ 743 (PELCO, Cat No. 525)

0.22 micron filter (Sartorius, Cat No. 16534)

Transmission electron microscope (TEM): &+~ §§ £ R F? i~ 2 $- 4115

% (Hitachi, H-7500)

3 PROCEDURE:

3-1 %28 T 4 TEM 48t dr #4555 (55 )8 & > £ 3 5 7 44 ¢ 5(parafilm) }

10 pl 25 1+ {3 6 VLP % e i fedi e b o B4 B it 10 A 4805 > v 4 XK p 4y P?ﬁ‘i
R ARIRF

Note: VLP 5% § L8 jf B dpeiiid b o RERF U AR 2 gl £ 48
S

32 B~ 500 pl 1 1 % PTA % 4| % ~ eppendorff # > r2 4 + 4| g .« 3. 13000

rpm 15 %~ 48

3-3 g il > BoRhiTie o e PTA 44 > % 10ul 91 %PTA jF s et - 274 %

3-5 A 4B1S 0 IR SRR A

Note: & igf s BTl Al4T J1 4+ & Eonmndpos S RaTiR s L AH 5 @ o0 b0
AR T FUR SR 6§ LR« ARG bl 35 24T
BAHAL Y o FEAKRSAETEM AT T » FRFF 3 FSEL P hTREA §
FOURE AL PE o

3-4 4F e m g o %_%“ﬂf,,{rf A F 5 R ire X r;f » 5 TEM fi & o

Note: ¢ #li 24 TEM 5 » 4 Fuv 1 » Gtk » g 2582
p-pE TEM 5 i -

3-5 @ # TEMﬁﬁiﬁﬁff‘v% RS e

Note: TEM & % 5 £ 324k i¥ » 30 9 P 37 75 (03) 5715131 ext 62241 5 |- 42
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4 Revision History

Version Number o Last Version
Description of Change
Issue Data
1 New 20091120

97



A-T 12 s A 5 kA 45 EVT1LVLP da s

1 P e

YIRS A AT R A AT IR IR iR P 2 VLP R e e

2
> VIPH &% @ #4452 VLPHSERE T > 5 25ug/ml 1+ o

»  PBS (phosphate buufered- Saline):0.2 g/L. KCI (Sigma)> 0.2 g/LL KH,PO4 (Sigma)- 8 g/L
NaCl (Sigma) > 2.86 g/L Na,HPO4-12H,0 (Sigma) » /% ** dd H,O ¢ > 2 pH meter #-
pH# % 7.4 # 12 0.22 micron filter &g °

»  0.22 micron filter (Sartorius, Cat No. 16534)

PR VA L (Malvern zetasizer nanozs)
A4 Y AP35 sV k52 (FEBRA, Cat No. 1310056)

A\

3 3k

3-1 B TRBRB A RESLES > AEIT 010448

32 Boo A PR A ST B VIP SR~ Y o AT L 05
ml> &R E A 0506cm > B ETE »BE BE N o
Note: VLP %+ 12 PBS ** eppendorf * ### BRI 5 25 pg/ml > £ F ~
BEze o

3-3 TR > BEE £ 9 £42 DLS (Nano) o

3-4 ﬁ%l% Username > # p 73k T_e°

3-5 #-% & ¢ &7 File—>New—>Measurement File--- # ﬁ?‘l *hE LR TR o

n DIS - [Example Results (Read Only)]

ﬂ file | Edit View Measure Tools Security Window Help

0 | New g easurement File... Ctri+
0 *| @ SOP... T
il ﬁ'. = - uality repor
Close . =
Rec = Measurement Date and Time T Z
Save As.., I ‘€ |c
Export 2007 1H8H £ 095516 25.0

20071888 9 10:01:16 250
Print Setup... 20071888 £F 100809 250
20071 HER £F 11:3534 250
y 20071588 £F 11:41:34 250
(] Brint... Ctr+P 20071588 £ 11:48:27 250

Batch print... Onm Latex 20075 1H98 T 040758 250
O Latex 2007 1H98 T 041353 250
Onm Lates 2007E1H98 T4 042051 250

ANNCEE 1R N LA 1100 an nn
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T | 7 Measorement Data
- || Example Results

iy A S ERH
ng = LY J

L A il

TFEIAANT): | DTS Measurement Files (% dts)

3-6 2LE 4 % F * Measure—>Manual > R|i& » K TA T E AR DE G o

DTS - [test.dis]

: |ﬁ File Edit View _Eeasure Tools Security Window Help

NG o (e 208

_ i Records View E{ 57 @: 1\olurne PSD (M) = ['Q Size guality report

Record  Type Sample M SOP Player ste and Time ([T Z-Ave |Pdl | Pk 1 Mean Int
‘C |drm |  |dnm

Recent SOP |

3-7 #F EA L H e ¢ 7 Measurement type : 7 et T i B 2 4% 0 i B~ Size o
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Mannal Measurement - S1ze
File Help
Bk O | A | ©)
; I
e Size Instn T558 measurement
: . Narror s .
= Samﬁlaamial e Hight type A]LUEZE Rl
Molecular Weight P .
Dispersan = el E;;:r FIEETRL: S17.€
General o Flow
Temperat Titration »
Cell
= Measurement e B
Advanced r
Data oracessing

=1t

Material |

Digpergant
(General options Notes:
Temperature
Cell
=] Measurement
Advanced

3-8 HFEMSLIER Y7 Sample” TR 4 E R P LR RS
W2 APML -

i — Mannal Measurement - Size
File Help
QB QXY@

P Measurement type: Size
Instrument configuration
Sample

Sample name: o
404" B A Ron 278 M fE 2

Dispersant Notes:
General optiohs
Temperature
Cell
Measurement
Advanced
Data processing
Reparts
Ewxport

l

m

3-9 AL FH P Temperature” feds T F B Z4E > 2t F
BR S 25°C 2 T o 1 A dd o

=N
A=
(\x
-
SE
—3;;
(‘R}
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== Mannal Measurement - Size

il  Halp
iQBck Q| A | @

p Measurement type: Size
Instrument configuration
Sample

Temperature:

| 25c|| 'C ¥
Material

Dispersant Equilibration time [minutes):

General options 11 A
ﬂ L e

= Measurement b
Advanced E|}1E[E€:§‘ ﬁ l v
= Data processing
Reports

3-10 #-FB#HITFHG ¢ 7 Cell” ™ f Rz o

-i)  Fixed temperature
The selected dispersant has a viscosity -
valid at a temperature of 25 °C,

If vou wish to measwre at a different temy

must create a new dispersant. Retum tc
properties page to create a new dispers:

B ER

FFEEE

i

THETER 6

# % % % : ZENO112 - Low volume disposable sizing cuvette °

= Manual Measurement - Size

ZEN2112

3-11#F &% 245 ¢ Mesurement ”

# ¥ 4% » Number of measures (4 7 =% #) » %K
Note: VLP T 3o s 4 7 Bl # B2 T3 o

A& 2

101

- Glass cuvette with round 3
Glass cuvette with square aperture
Gieen disposable zela cell

WA E AT

F’ES1115
e b DTS1060 -
Advanced DTS1080C - Clear disposable zeta cell
= Data processing
Reports = O R
Export T'k Z=7 %
= >

BT B L4

Measurement Duration 2::% Manual - Number of runs

File Help
(0B QA @
» Measurement type: Size
Instrument configuration Celltype:

= Sample PCSE501 - Glass cuvette with round aperture v
Matenal ZEND112 - Low volume disposable sizing cuvette A
Dispersant ZEN0023 - Quartz flow cell
Gereral options DTS52145 - Low volume glass cuvette [45uL}

Low volurne glass cuvette (12ul

THEmEZEEEMERL

o

b

S TEERES

%_% 10 » Measurement



= Manual Measurement - Size

File Help

QB @ 29

B HEZEE
A FEERE

HIBFEIELE »
FlfEr(automatic) »

1
E 1

P teasuement type: Size
Instrument configuration
Sample

Maternial

Dispersant

General options

Temperature

Data processing
Feports
Expart

TERER ]

SRR LUR R
RavES

Measurement duration “"'/""’—,FH] (ma nual )

() Automatic Mumber of uns:
O Manual | | |

Run duration [seconds]:

Measurements
Delay between measuements (seconds).

o gl

Number of measurements:
2 ~

-~

Append measurement number to sample name:

[l:‘t' Igj}‘_‘ﬁ 'F/\'r:;
2 e

Partial results

[] Allows results to be saved containing corelation data only

-2 %M bRTS oFHETEHFRY AT EZ OK4E BlE 2 ¥F e " >F o
? Start > BB 402 (7 £ B o
Cancel ]

Elc=

L EE

rasurement -

.

B

BRI EE1E ]

% T start >

L

Size - [40-4%]

>

_ @

Wl Number PSD | ' Multi+view| T Log sheet | < Expert advice
> _ _ _

-

sity PSD

NBFERS M
Number PSD:

MFE
Log sheet:
Expert advice:

SV i1
Multi view: S &7

T ER

f;:& z-average,PDI Z(E
;0 R FERE > HAEREE

—‘F- ori}
“I ]

FTE BB E

BT SRS © FR AR AT AR R AORS
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3-I2KF| - B0 R s A st R BRER A AR 0 VAo 742 Tiek T S 30.14
nm e
Sample Name: Z20090918-VLP-4C-3w 1
SOP Name: mansettings. dat
File Name: 20091008 dts Dispersant Name: Water
Record Number: 2 Dispersant Rl 1.330
Material Rl: 1.45 Viscosity (cP). 08862
Material Absorbtion: 0.00 Measurement Date and Time: 20095E10H88 £ 11:04:5
Temperature (°C): 250 Duration Used (s): G0
Count Rate (kcps): 360.8 Measurement Position (mm): 4.65
Cell Description: Low volume disposable sizing cuv... Attenuator: 10
Diam. {(nm}) % Number Width {(nm)
Z-Average (d.nm): 7287 Peak 1: 3014 100.0 9.214
Pdl: 0.327 Peak 2: 0.000 0o 0.000
Intercept: 0.940 Peak 3: 0.000 00 0.000
Result quality : Good
Size Distribution by Mumber
25_ ................. ................. ................. _ .................
DOF ................. ................. .................. .................
& ] : : : : :
‘:"15. ................. R . ................ \ ................. :
@ 4 . . . . .
= S A PO, I :
= -IU_ .................
= T . . . . .
5. ......................................................................................
0
01 1 10 1000 10000
Size (d.nm)
4 Revision History
Version Number o Last Version
Description of Change
Issue Data
1 New 20091120
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B 1 iv% &% (Worksheet)

B-1 ‘m®% 32 %

Exp. # Name: Data: Note:

Cell source

Cell: ; Passage No:
Media:
Cell Culture container: ml flask at rpm; (OD: %)

condition | Cell seeding density: x 10° cells/ml

Cell viability: %

Volume: ml

Time (month/day hr:min): Cell density(x 10° cells/ml): Viability (%)

Culture

condition

Cell density: x 10° cells/ml

Cell culture volume: ml

Virus: (titer: pfu/ml )
Virus infection volume: ml MOI:

MOI:

Time (month/day hr:min):  Cell density(x 10° cells/ml): Viability (%)

Infection

condition

Cell

condition

after

infection

Harvest timing: :min); hours post infection
Harvest | Cell density: x 10° cells/ml

condition | Cell culture volume: ml

Viability: %

Storage | Infected Cell: x 10° cells in bufferat _ °C

condition | Culture supernatant: 104m] at




B-2 428 i 4o 1L

Exp. # Name: Data: Note:

Cell source

Cell:

Cell density: x10° cells/ml
Infection | yvolume:

condition | Vjruys: x10® pfu/ml )

MOI:

Harvest timing: hours post infection
Viability: %

Cell number: x10° cells re-suspended in ml TE" buffer

Harvest

condition
Storage: °C

Extraction of VLP

Sample used for purification: x10° cells

. [] Freeze (-80 °C) and thaw (37 °C) three times

Cell lysis . [ Dilute the sample to 1-2 x 10’ cells/ml by TE" buffer

[ ] French Press by passing though #20 needle twice

[ ] AddNP-40 to 1% (final concentration) and store at ice for 30 min

Debris . Centrifuge at 13000 rpm (CR22G, R20A2 rotor) for 30 min at 4°C
removal . Remove ml supernatant (contain VLP) to a new tube

1°' Ultra-centrifugation

1. Centrifuge at 30000 rpm (CP 100MX, P40ST rotor) for 5 hours at 4 °C

Ultracen-

trifuagtion
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Sample
(5 ml)

20% CsCl
(4 ml)

— <> VLP =%
30% CsCl \
(2 ml) <> 2 band

Collect the fractions from bottom (0.6 ml/fraction), fraction numbers are
defined from__ to .

Check the location of VLP by anti-VLP western-blot

Pool the fractions (# ) that contain VLP

(confirm by western-blot), total was ml

CsCl

Add 4 times of above sample volume TE" buffer ( ml)
removal

Centrifuge at 30000 rpm (CP 100MX, P40ST rotor) for 2 hours at 4 °C
Re-suspend the pellet in ml TE" buffer

Centrifuge at 38000 rpm (CP 100MX, P40ST rotor) for 24 hours at 4 °C
Ultracen- . Collect sample form bottom (0.6 ml/fraction), fraction numbers are defined
trifuagtion from to .

Check the location of VLP by anti-VLP western-blot

Pool the fractions (# ) that contain VLP

(confirm by western-blot), total was ml

. Add 4 times of above sample volume TE" buffer ( ml)

CsCl . Centrifuge at 30000 rpm (CP 100MX, P40ST rotor) for 2 hours at 4 °C
removal . Re-suspend the pellet in ml TE" buffer
Centrifuging at 6000 rpm (HERMLE Z200 M/H) for 30min, collect the
supernatant ml (most pure product)
Re-suspend all the pellet by another ml TE" buffer

Characterization

1. Use SDS-PAGE to check the concentration and purity
2. Use western-blot and ELISA to calculate the recovery
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B-3 3¢ ¥ &g A ¥

Exp. # Name: Data: Note:

Sample source

Batch No. :

Production date:

Volume:
VLP concentration (ELISA):
VLP purity (SDS-PAGE):

Preparation of Standard Line

[ ] Commercial Cat. #

concentration mg/ml
[| Dissolve BSA powder in water, concentration

Standard

source

Concentration range: /ml, /ml,
Standard 8 He He

. pg/ml, _ upg/ml,
line

pg/ml, pg/ml.

Preparation of Diluted Samples

Dilution: fold, add ul sample into ul water.
fold, add ul sample into ul water.

Dilution

fold, add ul sample into ul water.
fold

fold, add ul sample into ul water.

fold, add ul sample into ul water.

Protein Conc.

(pug/ml)
OD 595 nm

Dilution fold
OD 595 nm

Protein Conc.

Samples

Average Protein Conc. (pg/ml)
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10 15 20
Protein conc. (ug/ml)

y=52.877x - 15.042

R?=0.9889

Protein conc. (ug/ml)
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B-4 ELISA 4~ 7

Exp#: Date: Name:
Purpose:
Sample list
1 2 4 5 6 7 8 9 10 11 12
A
B
C
D
E
F
G
H
Dilution fold
1 2 4 5 6 7 8 9 10 11 12
A
B
C
D
E
F
G
H
Steps: Volume (ml) Reaction Time Temperature (°C) Times

1. Coating Capture Ab

2. Blocking

3. Wash

4. Add Samples

5. Wash

6. Add Detection Ab

7. Wash

8. Add Strepavidin-HRP
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9. Wash

10. Add TMB

11. Add H,SO,

Dilute Method:

OD 450 nm reading-1

T QO m m g O w >

1 2

10

11

12

OD 450 nm reading-2

T Q m m g O W >

1 2

10

11

12
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OD 450 nm Ava.

1 10 11 12
A
B
C
D
E
F
G
H
Dilute fold
1 10 11 12

T QO m m g O w >
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Standard Curve

OD 450 nm
VLP conc. (ug/ml) 0.4 0.2 0.1 0.05 0.025 0.0125 | 0.00625 [0.003125|0.001563
0.45
0.4
0.35
E 03
< 025
=
g 02
= 5
; 0.15
0.1
0.05
O T T T T
0.2 0.4 0.6 0.8 12
0D 450 nm
Sample list
1 2 3 4 5 6 7 8 9 10 11
A
B
C
D
E
F
G
H
VLP conc. (ug/ml)
1 2 3 4 5 6 7 8 9 10 11

T QO Tm m g QO ®w o »
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B-5TEM &% VLP 3| &

Exp#: Date: Name:
Purpose:

VLP source
Sample Number
Concentration

Temperature

Mophology of VLP
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B-6 12 DLS 4 47 VLP $#.&

Exp#: Date: Name:
Purpose:

VLP source
Dispersant PBS (pH 7.4)

Volume: ~ ml

Incubated conditions | Concentration:  pl/ml
Temperature: °C, days
pHvalue:

Measurement

Sample Number Diameter (nm)

4th_ Sth_
4th_ Sth_
4, 5t

Note :
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BER;HEP? FLLMLHEZLLER

L g -2 dx ™ 2 fou fAfFth T 3% e $h2 criteria
¥R A e FEILE * Bac-P1-3CD 2 A VLP» # 124 dedp2 p 5 94 i o

2. BiCEARNS R S A F IOt 0 3 DCB feag o T XRL Y TR L
B-VLP 217 51 % R 0 AR SRS A F RO
¥ H:DCB & 2 ey 4Lk 472 cnld L R4 ¥ < tgeed VLP eh% & 1>92% -

3. REAFT RS ARET > F R E_ELISA 827 ok BorgR * chfky o
wH: FF - oo d A2 % ELISA 2473 72 0 & PERAe H Lo B oa T *
§§I§4€L§—:—il§_”ﬁ ERE®RSFRY °ELISA’W$#§?'F7§E}$ L o

4. RAFARLL > AL E 10 BRI LA TR
w HIAP e FEIni * Bac-P1-3CD 2 A& VLP » H3Zd dofp £ % #7if o

5. fIr BREA R pd L ER A R TR BRI Y
wR BRI LR SRR R ERS R

6. ZRIUIEEP R B H - RenipH o
TR ¥R ES E X ERRERK o A - @ Alhydrogel 2% 785" (GMP % &), 800
pg/dose °

7. JEFFES&ATR Y 2 AmjetAlumo R ¥ 4R 7 B A5 0 PRI X B %D I B g A

B oo VBT RS ERERN ERAAENL 0B LA P e o

T Hh F- A EFFEKTR Y A S 4 § (V482 4 1 4% (aluminum hydroxide and
magnesium hydroxide) (F % % &) > & % 2% )k & 5 aluminum hydroxide (20
mg/dose) and magnesium hydroxide (20 mg/dose) ° % = =X f&+ £ » LA eaqr g *
Alhydrogel 2% 785” (GMP % &) » & % 7 £ 5 800 pg/dose » * # & ¥_FDA 223>
AR GRS }I?c E.B. Lindblad. Immunology & Cell Biology (2004) 82,
497-505)° &% - = jEF % @10 B £ e w] (VLP 20 pg/dose, 50 ug/dose F=200
pg/dose) » = 50 pg/dose £ 200 ug/dose )i AN BEEL BT AP A F X E

FREHFIVLP H RS > #7#5 B £ enke ] (VLP 20 pg/dose fr 100 ug/dose)

8. fo] BUAEIESKY > & W4 inactivated EV71 v VLP 7 B H|E L £ 2 2w > &
F“ﬁ“%“ﬁiﬁﬁ\ﬁo

TR ERFET Y ) RAAFER L& EAFT IR VLP R0k 5
FeorhkPrFumfieirp > ¥4 gA YH 4 inactivated EV71 fv VLP 7 & £ &
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9. 7 100KD fé’i UF/DF %; ’ _F- OZMm menbrance ¥ pl:t _‘% % 54 é 77% y %?#5 ﬂ’, B r_‘] .
TR (S RERATEAEY + e #4100 kD AL 7 UF/DE » B0 5 i %

SE P HRETRF A E R FFEAR TG T A5 VIP ARt b
1000 kD J5 %+ -
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	反應器操作與細胞大量培養 
	最終VLP生產方式
	類病毒顆粒 (VLP) 的回收純化


