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B A|%F{ 5+ (hepatitis B virus, HBV) & % & 23f{EenfiE it
BRAL 54 - FF A5t B AT 5 e AT b~ S
FHRE DA S HBVRMERE AR FIV e s TR GLARF
e 4 3B EHE T S AP o HBV ie (HBe) 3¢ 5 - 2b
SRR Fo BpEs DR R A W 4 R E RN Ty arf
3+ DNA :}]%:E‘; (hepadnavirus)ja"iil L HBe v » F|* HBe v ¥
HBV 2 i M2 Ap 3 M P e Rendd o A% FHELFR
HBe #-v VB2 A 353 /| RenHE P w2 2 Evflme B & » T B 8w
BeE o~ ABIL TR R iEF VP2 A4 o F'P"“‘m”é'“f THREFLIE
B F 2o th s R E i/%"c#ﬁfﬁ' (antigen presentation) =4 iy > M
Al T mre E e o AP B E B2 I HBe 38 # R ArE imee
FE T EAGZLI LN B BT mEEE 0 FlP o AT BIE?
HBe 3-v ¥tk = fm? e ch 0 o 2% K7 HBe F-v ti&d © (in vitro)
¥ ety o] BU-R e 4 4] o fa carboxyfluorescein diacetate,
succinimidyl ester (CFSE)% B220 #<f8 & 4 ¢ 7L %™ > HBe ¥-v
$FB AT dnt B4 LA A2 (EF o 335 HBe Bov ¥ T 7 dns i
P > A b2 CD8 R CDA T fwie ik (7w A A F Sk 2 1
R T fwmiz } ﬁd BE LI pT_CD8 s CDA™ T fmPe 2. 2 e —‘F.’K%;F‘IR

24
R4

T X4 A Fligs | & OT-1 eh CD8" T ‘m¥e ¢

EFBRRIF R E T w4 o A7 7
2 4 5% B HBe kv ¥ it gi\gﬁ\: B im#e e 4 5 e #+ T ‘w2



Abstract

Hepatitis B virus (HBV) infection is a global public health problem.
Approximately one million people die from HBV-related liver cirrhosis
and hepatocellular carcinoma every year. In order to persist in the host,
HBV may have immunomodulatory abilities to interfere the host
immune response. However, the mechanism of chronicity of HBV
infection is still unknown. The hepatitis B viral e (HBe) protein is a
non-structural protein. It is not present in the virion and not required
for infection or replication of HBV. However, the HBe protein is
conserved in all members of hepadnaviruses, suggesting that it may
play an important role in HBV-host interactions. Our laboratory has
previously found that the HBe protein binds to human and mouse
monocytes and macrophages. Furthermore, it modulates chemotaxis
and the production of peroxides and cytokines. In addition to
participating in innate immune functions, macrophages also present
antigens to T lymphocytes, leading to T cell activation and proliferation.
Our laboratory has also found that the HBe protein could bind to
human and mouse B lymphocytes. Therefore, the purpose of this
thesis was to investigate the effect of the HBe protein on lymphocytes.
| found that HBe could slightly induce mouse splenocyte proliferation
in vitro. Using double labeling with carboxyfluorescein diacetate,
succinimidyl ester (CFSE) and B220 antibody, | found that HBe could
induce B cell proliferation. By contrast, the HBe protein had no effect
on the proliferation of CD3", CD8" or CD4" T cells which were
cross-linked by anti-CD3/anti-CD28 antibodies. Finally, the effect of HBe
on antigen-specific T cells was studied using CD8" T cells of OT-I
TCR-transgenic mice. My preliminary results did not show any effect of
HBe on OVA peptide-induced T cell proliferation. Thus, the HBe protein
seems to stimulate the proliferation of B cells but not T cells. How the
proliferative signal is delivered after the binding of HBe on B cells

remains to be investigated.
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B A"+ X Lr%* (hepatitis B virus, HBV)R* 4 &_> Ik BcE iz & R

WoFE2HYF - F A7 BAPFLRA ERSRERE S -

Jés

P23k =B FF 45 BAPF U AR £ ok (HBsAg)HE 2 =
S BATFIHA S RY BATIRA T RF FL BRI
% B/ i (cirrhosis) ¥ 3+ % #z J& (hepatocelluar carcinoma)sn 3 5 *&
# o B @Jw—:’&t:}?ﬁi}ég@#‘ AREF E AT IS S LR
%}‘—?’ﬁ P ARE ARG AR R BREy A OEFRT > RS A
AT ET4 g ) 90% 4% & g TR s RIMER 4 (Glebe, 2007;

Rehermann et al., 2005) -

EIRE R MR aN G = I LI afr—;%.]v}; B sz~ d B BJ—:EJI;.G
FRFES o AF B ALK AR OEF RGN AR 73
ET7 V4t PR 6 KRNI T Sz BAPFLF Rk e d AF Wi

\

fPiidtm 2. 105% <Pt T '8 3 084% - AmBPaE vy | L
F 2

-

FIZF2LBAFLA RY B P2 5 A2d AdaTL#
T R A F OEFIFHE P B RS 0 TR A IFRF B 4

i» 77 ¥ 13 % (Centers for Disease Control, R.0.C., 2007) °
B 7| 3+ Uﬁ%i ¥t v%’ ¥+ DNA :}}%:é #*(Hepadnaviridae) > = — & J5

42 nm P3R4 > 7R AL S R X RE 2 (Dane particle) (Bl- ) AT

R4 BEIRIR K (partially double-stranded circular) DNA » & 7 — &

4~

% 3.2 kb e1§ ¥ (negative strand) X % — 3 it Y5 (positive strand)

DNA (Bl= ) AFIME G = B £ B %HEF 1 (open reading
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frame, ORF) @ % & F=v 2 F|(S) ~ 7~ &9 A FI(C) ~ B & f7 & F](P)
B X AFX) e Ak R0 AFIVAAZ A G Y AR R
ﬁ\ﬂy%a}éua¢y%&§ﬁ’#%ﬁﬁﬁiﬁﬁﬁﬂﬁo
Proo ded AFNC)E A P v HAE SR 27nm e LG R
RATFIHZ REpr Y - REFATFIP)IAZ DNA REPF > 5
= 4f W #7 7 (Seeger et al., 2000; Yang, 2006) °B 4|*+ {54 ¥ A 2 A
B2t &ﬁ.‘urﬁl %9 (non-structural protein) - H - 2 X A F|¥7 2 4 e X
F-v 0 R BT PR e e il g (transcription) ~ 3L 8 Y~ e 1E P (cell
cycle) ~ 3F-v *% f#(protein degradation) ¥ ‘m?®¢ /¥ = (apoptosis) % %
Fa7 & (Tang et al, 2006) - ¥ ¢t e F-v (HBe protein)i_d =0 %<
(precore) d-v A FlHEdk > LGB A D & o mu Fod Wz F FoEK
f e & %2 Pk (signal peptide) > #-H F L P B 4 (endoplasmic
reticulum, ER)T *» K,ért C #3(C-terminal)is » )% e }=v » £ A 31w

2ok (BlZ )e P e 3ev g 77 5 (7% , # (Milich et al., 2003) -

B A3+ I]i-‘,«a- er14 ¢p 3 3P (life cycle)4r Bl v #71 » /}a‘a% % R
¥ gk & (membrane fusion)2_ {8 » 7S RERTF R X dmie o :},iai =z
DNA B & v L #3040 i34 5+ @ 424 F Tk cn % DNA
(covalently closed circular DNA, cccDNA) » & r2 gt 5 H0 » I * 73 4

we ]\ 17 RNA R & P g 4 = [};’5.* 1% & mRNA 22 m AL 7148 RNA
(pregenomic RNA, pgRNA) » mRNA 7 3% 5 55+ v W iAf fler e
oo A TR RNA Pl e BRI s ded P 0 S d K & (reverse

transcriptase)#-2_ & & &&= ;};35, 1§ 3% DNA » £ 2 3¢ DNA 4 K



WREEAEOE W DNA e 5 PLo i 4 79 B AL d R
e i ebe o AAF Weniaer g G 2Lp A A G

v 2 e F-v 1 'z (Rizzatto et al., 2008; Yang, 2006) -

B A% L x4 7 i i3 (serotype) 2 £ 13| (genotype) s fE4 4
i# o Al B”‘]’”‘Kﬁf‘ai oI d - B RadiR a2
BBt % 122 5(d & y)E % 160 Bu(w & r)PRA R R ¥ B AL
N (& - ) 2 f6* 145 % 127, 144, 145, 158, 159, 177 3 178 *=f s
R g G T Eem A L EL G PP
ayw1~4, ayr, adw2~4, adrg-"4 %2 adrg+-— f& = iF 3] (Kidd-Ljunggren et
al.,, 2002) » ZRm W i m PR A BEiv 3 K0 E p B A B-T-:}\:.‘]];‘cj_%. 2L

1% R 47 & 51988 & Oakiokamoto #% 11 A FIRE R R < 307 &4 2

B AR Ry > B ow e B4 AH ~ fa A F13](Okamoto et al., 1988;

Y

Arauz-Ruiz et al., 2002) -~ 7 #% &_z F17) ,ﬂ};—f;] ARG g I G b

i (4 - ) (Kaoetal., 2002) -

BAFL /AR AT A S ERREFEMBEREE - > E A B
B R B4 R T @ 4 (horizontal transmission)d < T A 2
1 e L mE KR R % (subclinical infection) & M2 4 © 3 gk eh

LEMHR 4 %A 53 % Y (incubation phase) ~ & 145 }?51"5’ Tk Ak 2P
(acute disease clinical symptoms) 12 % x4k #F (Recovery) (BT a)° &
FARABAA B BIDT 7 ~ERIFU LR T RE

¥ 4 DNA 22 4 6 £/ (HBsAg) ~ e #fit (HBeAg) 4 & 2Liksk {4

£t < $tl (anti-HBc antibody) © SE1S i # BB T 0 2 AR R



BERR R R Tl Bt SR X 0 @ Y

P % fa# 3 f=(alanine aminotransferase, ALT) + = o g 4w 3 = 7
zZ Y g BRI R F R
(seroconversion)’ ¢ FF i % ¢ ¥ R {8 & & Lk (anti-HBs antibody)£? e
#uifl (anti-HBe antibody) » 5 4 EBFE AR > X2 4 B APFLHE K G

#. % # (Chang et al., 2007; Rehermann et al., 2005) -

~ F Bl R 42 d 47 4 R 4 (neonatal infection) #7ig = o i+
B4 AT & & do & w3 (immune tolerant phase) ~ ¢ & & 1Y Hp
(immune active phase) ~ ™ & 47 % #F (low replicative phase)¥? % & 4§
% #p (high replicative phase) (Bl b)- A MALH Y > w R 73 3
Tipd DNAZ e - R g g s a2 2 2 pEdh e
MEEFLE S Ed NP ARG AP G DR T HA DNA A £ i

Fhn Y 7 ERAAE 0 R R B4R F e bkl (anti-HBe

o]
iy

antibody) e IR 0 gL PEIE N LR E TV H 0 X R4S A A A T (liver
cirrhosis) 7R % o LB Hp 2 (53 MR A Y > B+ DNA &
F PR prang £ TR VRO e BB o BB AT M
2 RT ap Pl V- Bm R FLmE P e S P B
2 Fl(pre-C/C) % % » & F 3£ 4 & Fr4]is K (immunosuppressive
therapy) ¥ H & R F]m @ pizie » 3 RAF ALY > Rop4 24
RREER U MR RRF AER YT R R LG

$4 (anti-HBs antibody) (Rehermann et al., 2005) -

B APF U op+ g ifp &k L LR F J&(nnate



immunity) & i§ 12 4. % & J& (adaptive immunity) © AL 4 g (8 0
Wi ¥ O L ey & (inferferon y) ~ MBI Y F1F a (tumor
necrosis factor a)12 2 o/B + # % (inferferon a/B)’#fr’%F'J:),%i A fm e

A8 ozt imre 7 ¥ S0 p AR BE fm P2 (nature killer cell, NK cell) 2 p &
M. £ T ' (nature killer T cell, NKT cell)> & 2 B it {8 FenB lmie 2 T
‘% F Jis(Chang et al., 2007) = - 4Rz BAPF U4 &7 E i
XA T 0w A AR R B R A LR F e b
A2 F LEARY o PR I w2 (hepatic stellate cells, HSC)»

g€ AL E T s &R R -9 (collagen) & ¢ ‘b A B (extracellular
matrix) > &% = A L 03 & K F] o (Winau et al,, 2007) ¥ *F » %
B R chime g BT R4 LR OERE B - A (class|) A& B
A0 % 48 &£ %8 (major histocompatibility complex , MHC)- F & I & kw
o4 m oo BB CD8 fmfe % m 1&3%(cell marker)shd B T % (CD8”
cytotoxic T lymphocyte) ¥ 173 # & IR:}%% 33 X% MHC class | # &0
R fm Pz (Kao et al., 2002) o % B AP+ é,—‘F'f FPFERE B KK
A G iAo b i A BT i i me DNA R % 5B 4
(Chisari et al.,, 2000) ; ¥ — > @ > B @JH:—:U?;% SIXAFIESF LT

%5 14 (transactivate) fm¥e &L Flenst it 0 B wmre 4 R AP A
Flos ¥ oap BLANIER fmPe k- (apoptosis) £1p53 7 it (Bouchard et

al., 2004) « F]t {1 B AT H K K fe ROFReB g S R 4 o

Fd B FF IR @R TR AR LSRN ok = AT

(Finlay et al, 2006) ° o] 4= * % & & # Fa # (Human



immunodeficiency virus, HIV) it %’a%’%ﬁ Pz & T % (endocytosis)

Mt wm k- AlA R R -~-J"‘7FE' TEX R %ﬁ'} o] FL R J_}F;Jq ’
%T@%ﬂéﬁﬁﬁiﬁi%FﬁW%°umham2mﬂgwm
H g Iﬁ* (herpes simplex virus, HSV) # 1 rs]itPses @gﬁl}

|~

v (transporter associated with antigen presenting, TAP) 2% & » i&m
i f@_:pf;i Bi’?.’w‘ﬁ;fﬁ[g% 4% ¢ (Tomazin et al., 1996) - £ B |3+ I

# F % Hepadnaviridae =3 F &3+ % )]% 4 (woodchuck hepatitis
virus, WHV) e 4@ i +Fme BN GEH T me gy - 3] & e
BAPFAFEMG MM LoD T PR RFARBE LA S

MR %4 ¢ (Michalak et al., 2000) -

:/];3%,‘4 fiﬁ‘éé’%i%%if@}ﬁzigkﬁﬂ%ﬂf » R B e e
(cytokine) e #¢ #¢ (Gooding, 1992) o & 4r Hrjl ]?5 % (adenovirus) &7
E3-14.7K 39 sc 3 ¥r] *6 B 3 » F]3F (tumor necrosis factor, TNF)=
8 (receptor)i& » (internalize)im¥®s » JEF fmPe p & 24 34 E 7= g
55 4F & %8 (death-inducing signaling complex, DISC)'Z ¥ ¢ 7 i w2 7~
= ;Elﬁa% e a4 WL 5+ % (Schneider-Brachert et al.,
2006) - ¥ b oo oAk T M PR R E %R R X k4 (Lymphocytic
choriomeningitis virus, LCMV) s #2 & 4 7+ € "% i< CD8" T ‘"% e %
= /i@ & (interleukin-7,1L-7) & % + 1 4§ F (IL-15)h=< #8 4 3R >

#a BT wiefE T4 4 (homeostatic proliferation) » @ ¥ 22

x\‘\

CD8" T !m® A *H(in vitro)F % ® " HEZHF - 1o F2 517 14

9 ?{r}; )f& o ﬁrﬁ_gzvgmpé}‘ig,—]—)\i #J B v 7% 5 zaf«r,}fv L‘Hi‘?ﬁ



(Shin et al., 2007) » F]p* 7 & 54 7 i %ﬁ“r} T+ 3F fmte rE i g B iE

MR e anEt gy oo

@ BAPFLEE FFEE 4 (persistent infection) erx7 1
FIB T2 o Rm e § LA BAPFURF AT § B FAL

Bk Fuo MtE B AP &imcm T 'm?2 k> 5 CD8' T ‘m? 3 4v >
1% 2 CD4A'/CD8' T imPe che 3 bl (ea o ¥ 2 2o g 3 @ i 4 2 (viral
load) & 5. f An B¢ > fe 2 /i %17 P (You et al., 2008) = B 4] % 5 4
¥ %ﬁd RELE LR G ayss ) 4ol & abs LR (HBcAg)
A= (epitope) B EME R G A ek A o doRfi o ke f
PR PR B 4 A & R BenTmre? » V3 IRE T wed B
BETOUE o 4ol WG BARR A end A fmre 170033 % o (Bertoletti et al.,
1994)° 12 B A3 & F ehfit R im¥e (dendritic cell) £ B 319
# 3k (viral particle) £ F 3% {8 > MR w92 (5T % & 4 ai
A, F 2 a R TS o (TNFa) &2+ 3 %
(interferon-y, IFN-y) eiy # 75 T %% o B3R m%e 2 & P4k i[ﬁ%j@m?é
(professional antigen presenting cell) %A if Bt & & F Bk @ 45
HER A 5 F] M B A "‘*3"@7}%% ¥k %’fﬁft“ PERFRELEF &
(Beckebaum et al., 2003) - & e Fh I5 b“mﬁiﬂz v HY 45 mre
(monocyte) =% = #5482 X %8 (Toll-like receptor 2, TLR2) # J & fix—

B A e BAPT L FA MR R FE P i b A

et

HY @XM OiREL €T FIFAIMWIALIPLEFR

PAFER LA e FURHS - AL WNTPT i @ A



i+ i 4 4F  (Riordan et al., 2006) -

d LA T B AU EETRET LADE

TR A

—\

(immunomodulation) 13 it 5 28 @ 5 WEVRLE A F 4] iE
PR o BAF U A he LR I 2LE 4 AT W AT g ih 3
0o fRm AT P%’ - DNAJ,)%% (hepadnavirus) ¥% #F 7 2+ 39 (Chang
et al., 2007) » F]pt 2% F=v ¥ i Ta‘_@ SRS LY ﬂ}'{!;}jiﬁfz,;l‘ »
BRI F RS TROL G S - WAL B A edhbE
R EErF » &2 F(0'Shea, 2007) o o i e LR BB IR 4 o
Ji% DNA z £t e B4 F 0 PP A 2 RESF L E 877 s
(Chen et al,, 2005) - F # 3 # :}% Hooe R PR FF RS
(seroconversion) & Bk, &\ iiﬁ » BF B RFR L £ A2 ¥ P~ (Lin
etal., 2008) - L& & B A3+ ﬁi SVEIR g e LRV A &
MR A EIFH AR TTE M2 Befihinz 24 B3
Hq":"‘{"fﬁ?}*'ga.gnﬁ oo TR e FLR TR P e W M2 T o A i

T HEREEA ) R YL o e LR ERMR L MR o b4

4 é’%‘&?“*iirfﬁqi - Bws RAFIRE AL R (pre-core
mutated strain) > # € & 2 e 39 > FER A fl’?“”& At FEFERE
FEBRE LA 2 €3¢ IR 4 (Cote etal., 2000) - Cheng % * i %]
BhnaFFEFEHR A Z e T o X4 (T cell receptor,
TCR) A& Fdi 78 /|- Bl o 4od#-pt TCR 2 Flig s | & &2y Fuh 7w 0| &
% fie = £ AL Fli% 78 & (TCRxHBc double transgenic mice) & » 2% /] &

mE A2 FHIRPI IR ORI e ek o B e R A TR
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a3 b ko] B A5 = & A Fli& 78 & (TCRxHBcxHBe triple transgenic
mice)F¥ » 3% BN S R e P BE M0 e PR L Y oh
- A ;ﬁ‘l—h.ljﬁ—% V& i o F] Pt e BuR g;%f@gﬁﬁgﬂﬁég@%

4 4 o (Chenetal., 2004) -

A HFELFM B AT RE e o THAGE P
Lo gHF 2 A0 (L6 ~FAAG F (L8 FL A8
(IL-10)~ % = CC #&i- ]+ (CCchemokine ligand2, CCL2)~ % = CC #&
fLH] 3 (CCLA)IZ % % ~ CXC 4B F]5 (CCL8) thA 4 - it e 3=

g ME P m R o Fla g H P e A i
(chemotaxis) ™ *% o e F—v 7 ¢ *% i< H % ‘o ?s et w3 i i (respiratory
burst) » F]pt 38 B H 1% m e mjra},%i Ao A T AL fe e Fev fEH fg TR
(Lu, 2003) B2 + # e 3ov 4 & 81 ] KRB S IENE o in v

l

‘3\\-

Lo e BEE - A0 F (1) %2 A9 F (IL-6)~ %+ 4o 5
(IL-10) ~ % -+ = 4 9 HF(IL-12) ~ y *+ 4§ 4 (interferony) 2 2 % = CC 4%
it ¥]3 (CCL2)en A 24 o 22X B A w—:{:;};;i g N s o) = A B
e v {3 Reand Flmiz v R (E® o T RV IELAY e &

v e0d 37 H505% (Hsu, 2001; Chang, 1999) -

B3] FRBAFL S e bbb T U PE P 2 B
Mt - LR A o AT P PR AN E I e Bv 23 ¢
BT e F e F A A e by LR HWARE 0] A

i

BRanfe g (8% 5 H=pH ¥ B a3k E % (Concanavalin A, Con

A): 2 ¥+ CD3 &7 CD28 ﬁﬂ#ﬁ%’l%ﬁ d cross-linking 3% % T wm¥s 3 72 &
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M b BN it e 30 M T e WA o B s T e LR
o chOT- -] B 5 B0 i Te v $HiR $ R 1 (antigen-specific)
7

THT mehith o PHEEHT e o H T w417 A

[ ‘a; g‘ 2]y - 7 > » K= 2, = N2 2, P y 2 N2
R AR e I e v an MCtE 3 4e B dmfe g 4 o

"
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C57BL6 /| &IpLp PAMZ LA M RF H TP o (54 0 S 3F) - H
% 3¢ (ovalbumin, OVA) % 257 & 264 %% #ft (SIINFEKL) & 7 &
- T fwre X R AL Fli& 78 -] & OT-| (Clarke et al., 2000) ¢ ¢ 2 3=
glmF 2y (o0 108) VAR LN S - | BT 5%

#5463 103 o
BAFLm4 e v 2 WK

2B AL HF e Fv T (plasmid) pRSET/HBe » i d & 57
#% %32+~ i ®WAF (B, Chang, 1999) - F 7 Histidine tag (His-tag)
(L F1E e v d pRSET/HBe t £ coli ¥ #if » #i2 4o it o
£ > 41 * high-speed plasmid mini kit (Geneaid, & #*, % &) #-
PRSET/HBe & #% p DH5a E.coli ~ 3t > £ #% 5 10 ng DNA 10 pl
B 48 27 50 ul 55 BL21(DE3) E.coli ®% ix "z (competent cell)i® & > & ¢
k20 24808 0 M A2TCHRIZ 1 A 304 0 Rkt 2 448 0 4
»~ 200 pl Luria-Bertani (LB) 3% % #& (AthenaES, Baltimore, USA) > 35 3
BE S &30l Fik % 7 270uM ampicillin (Sigma, St. Louis, USA)
s lBagaryg A F o3 37CE % e 170 rpm fEiE T £ 3 X {8
#-¥ - F% (colony) ®*p 7 270uM ampicillin 5710 ml LB 3% % A
# 16/ e LA P i 2ml & frFikss & TN § 270uM ampicillin
200mILB 32 % A ¥ » 8 |4 £ 600 nm %L & (ODgyo) 5 0.6 °
FEEF4or 2mlE A 5 100 mM isopropyl-B-D-thiogalactoside (IPTG)
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(MdBio, Rockville, USA) » € H &% ER 5 1 mM» 3 37CE £ B A
170 rpm & T3 % 3 [ pF o £ 4°CT > 12 10,000 xg &t 30 A
Y IS % Piiik o £ #tE n F Rk (pellet) fe » 18 ml e fRR %
(lysis buffer : 100 mM NaH,PO,;, 10 mM Tris - HCl, 6 M Guanidine
hydrochloride) » % >z d& 2g F #d> 1 /) pFo £ 3> 4°C T » 11 10,000 xg
Hrow 30 448 0 PoH ik 4~ 2 ml Ni-NTA resin (Qiagen, Hilden,
Germany) ¢ Ni¥'#F4L? > #-F B 0% L g 1 o R
His-tag 3¢ £ Ni-NTAresin 5 & ° ¢ $1.4 &[54 8 ml denature wash
buffer (100 mM NaH,P0,4, 10mM Tris - HCI, 8M urea, pH 6.3) £ 8 ml
native wash buffer (50 mM NaH,PO,, 300 mM NaCl, 20 mM imidazole,
pH 8.0) * & =X o & {$ 4¢ » 4 ml elution buffer (50mM NaH,PO,, 300
mM NaCl, 250mM imidazole, pH 8.0) 4% ! 7 7 His-tag 57 B A3+
:)J%—% e 3-v o H {5339 A% L » Snake Skin™ Pleated Dialysis
Tubing (Pierce, Rockford, USA) » % 3t2_{s ¥ *t 5 L phosphate buffered

saline (PBS) ;2% i%47 3 X » & {6 F R3S PBS 3% @ e kv o

v T M T A (Sodium dodecyl sulfate polyacrylamide gel
electrophoresis, SDS-PAGE) ~ 424 (Silver staining) X %2 & = % 2Li&

# % (Western blotting)

v FTHAZ 5 BIER R AE R (sample buffe: 2.5% SDS,
20% glycerol, 125 mM Tris-HCIl, 0.01% bromophenol blue, 10%
B-mercaptoethanol, pH 6.8) 17 1:4 &t (393 R & (5 % 10 4 4 >

|

£ 2 Gallagher & = &= £ (Gallagher, 1998) i& (T SDS-10%%%} %8 7
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S

#2412 SilverQuest™ Silver Staining Kit (Invitrogen, Carlsbad, USA)
P st ki 2P gEIT o 5L 50 ml fixing solution (40%
ethanol, 10% acetic acid) ¥ T 48 16 /| FF » 11 30% /P ik 2 16 -
/%7€ % 50 ml sensitizing solution 10 4 45 > 3 % 1 30%1?‘]% A K
7 & 4 » 50 ml staining solution 15 4 &b > @ 3-v B4 5 & o
£ 12 %R AR % 30 )18 4e » developing solution & ¢ o § BE ¢ &
FIiF % JFR PF4e ~ 5mlstopper > ok HE R o

& % EhE 2 B & SDS-PAGE F-—v H R A{s > % Lz #Eid
% (semi-dry transfer plate, MODEL#EBU-4000, C.B.S Scientific Co., Del
Mar, CA, USA) » 1170 ¥ Z 3 ¢ imid § 2 [ pF > 4k Asig 2 6 1t
X (nitrocellulose paper) b o f H#-pt gl it o AR e 3T 5% g
Wiz > % 4C blocking 16 /| ¥ » 3B AP L s & 1w ik
(anti-HBc)z_ 88 B 72 1%% g v ks 0% 7% ﬁH’? 1,000 % 53t F R T B
FO ok FeoplitgaRE & 1 ) pF o £ 12 washing buffer (PBS
containing 0.05% Tween 20)i* % 3 =x » # = 10 A 45 - &£ F 11 1%%
Podmiks R R R £ ¥ 1Y %% (peroxidase) €71 goat anti-rabbit 1gG o
WA 2000 % > T4 - FB > NFETERLAF - £ ik
3=t = 10 & 45 & {4 12 western lighting™ (PerkinElmer Life Science,
Inc.,, Boston, USA)% ¢ » ¥4 » 1 ml enhanced luminal reagent &2
oxidizingreagent > . T EM L R B NEFIR E 3 L 4m 0 L U4

% 27t 47 % SL(MODEL#LAS-1000, Fujifilm, Tokyo, Japan)#g 8~ 3% i} -

15



F &

o BRI BCA™ Protein Assay Reagent Kit (Pierce) %% o
g * > ;L\ ¥ reagent A (sodium carbonate, sodium bicarbonate,
BCA™ detection reagent and sodium tartrate in 0.1 N sodium
hydroxide)¥? reagent B (4% cupric sultate pentahydrate)Z 50:1 77t |
A & % working reagent o & 963 % ¢ & w4~ 200 ul working
reagent 2 0.025 pg/ml T 2 pg/ml &9 F=v > ¥ (TR EHF A > Fp
A 7% 40~ 200 pl working reagent > #% 30 4518 > 3+ 37C T EE
30 %4 45 o & {8 12 Multiskan Spectrum (Thermo Fisher Scientific Inc.,
Waltham, USA) % B~ ODsgo pm v 3£ & > ;‘g@ USHE B 4 R 2 (F Rl 4R

Aol o T RIE B9 T2 kR
P & % (Endotoxin)2_ B T % ‘,f

JE_Ecoli B nd-d BRVAFIRAZF oM FF2ZFE BN
Pyrochrome® Chromogenic Endotoxin Testing Reagents (Associates of
Cape Cod, Inc., East Falmouth, USA) BT - & % » #- control standard
endotoxin (CSE) % & 3=v A% & BW|¥ Limulus Amebocyte Lysate
(LAL) reagent water 2 5 % )k & chf BB T8 SRR & 400 1 {8
BALB-200u 2~ 96344575 > 4c ~ 50l LALlysate - A 37C
*t Multiskan Spectrum p £ Jis 70 & 480 % 20 # 3 B~— =X ODgospm
J 08 0 B8 1 FRB % 2 ODgosm 1E 31 0.03 P efapk fF 22 CSE v i
;’gu P ERo RARY P AL FZTE

nF E g “,$ Al 41 * EndoTrap® blue(Profos AG, Regensburg,
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German) ¢ tL# ‘frf o 212 regeneration buffer §= equilibration buffer
(20 mM Hepes, 150 mM NaCl, 0.1 mM CaCl,, pH 7.5) "% g 418 > #-
Bd ikt FALR o TR p FHE B R > TR AR A K o
o] RS S ke B SRR e 2 | A

o] B COZ%@J{:‘ té > BMERB~ 11 ¥ 3t e 7 5 ml Hanks’ balanced
salt solution (HBSS) ¢1E /& 6 & A & m o L ¥W-5% T HE
Er I g F R @ NS PR o LR e IR
- B 15 oA Sl ¥ 3 ",/f L~ myﬁ‘«ﬁ—ﬂu o ¥
AACT™ » B Kk 400 xg 3pe 10 2 48 0 B g iie o
“t » 10 ml ACK erythrocyte lysis buffer (155 mM NH,Cl, 10 mM
NaHCO;, 1 mM EDTA) » #-i= s 3% & » £ 3% 4°C ™ » 12 400 xg, 3t
10 ~ 48 - # ’T‘ PRt ¥wre B ET 10 ml 9 complete
Mishell-Dutton ¥ % & (Minimum Essential Medium(Invitrogen), 50
mM Hepes, 0.225 % NaHCO;, 3.9x10° % 2-mercaptoethanol, 1X
pen-strep solution(Biological industries), 5% fetal bovine serum) » iF] »
10 2428 %r » &37CHCoO %7 #3 1/ pF > @27 R
ot PR LR R hd G o ARE i T O Sog B )
F s B e o RN P Re ¥ 0 n e 51 7 (cell scraper) #1170 AL

WOBERL Ym0 ¥ (T L U fg}g%.fém *z (antigen presenting cells, APCs) °
T sm¥2 2_ 3 it

ML T w2 A7 F anti-p -~ anti- £ ~ anti-CD4 ¥ anti-CD8 #uif i5d ¢

LR s F AT (o 0 2 AR LY o w i

17



> N B B RS Y 2 3 5% fetal bovine serum (FBS)
e HBSS ¥ > 354 3t A B3R L F 25 ug anti-u (clone: Bet2) % 25 ug
anti- £ (clone: 187.1) #4810 A & ? » AT R THEE 1]
PE o @ B dm PR o MU E T B ARESeRimrE (s 0 L0 5 ml 7 G

5% FBS =11 HBSS =it f|32 & + 2% F ek Rhiimre o Hdopt fc B
fmfe L B Y- BIEAL % T 25 pug anti-u 2 25 pg anti- £ F88 50 10
SAREr Y o FETEELE RRASNB R L JTE
K pLFfime > 02 5ml § F 5% FBS e HBSS #E it R3s £ P R T
SENTUELEE - R L LR LS LT S S AL
3 80% L CD3'T fm¥e o qopr i » pli HPRE T dm e e ~ FE A
% % 4 pganti-CD8 (clone :3.155) k10 2 A £ » TR T H#
B 25 448 o T AREInE > 1 R T 0 5 ml HBSS 2 i B 3 &
w oo B F UG IF F e Beokeh HBSS 35 4 i R[3 b ePRE T e
TAc Bz o ET EDBH AR Y 97% I CD8 T o A ha gl
A RE¥t Pz ] B O~ FE L % 5 20 pg anti-CD4 (clone: RL172) #4810
ShEEAr FRTHEE 2844 g K RES e 0 UE R T 05
ml HBSS $ZAici fl3g & m > 4% % U IYF ¢ S P~/R O HBSS 3 4 i R

Bir Fapbttmie Fch o T EISE X 99% 1CDAT T w

7 e R e ko i 2 VB 1E S o o PR CD3 - CD4~CDS8 (T

wre i) & B220 (B e ki) £ A+ o B2 pul ER 5 05

18



2o

mg/ml ¢ &2z fluorescein isothiocyanate (FITC)z: phycoerythrin (PE)
£ anti-CD3e ~ anti-B220 #f - & H ¥3c PE = PerCP-Cy5.5
anti-CD4~anti-CD8 #<%¥ (BD Bioscience, Franklin Lakes, U.S.A) &~ %] £3 &
i3t 100 pl PBS e 1x10° B im®e R & » B3tk 30 A 40 £ 2 2ml
PBS jjik— = {8 » 14y 3t fm#2 ik (Flow cytometry, MODEL#CyFlow®SL,
Partec, Gorlitz, Germany) 4 17 & w72 35 3 o L FEE MOMA-2 &
F4/80 'm#e % & A F »#- 10l )k A % 0.1mg/ml 5 FITC-anti-MOMA-2
g% FITC-anti-F4/80 #<4% (AbD Serotec, Kidlington, U.K.) 4 %] ¥ R 5%

’ 2 6 2, 2, 2 ~ ) 2, n N D Y ~
90 ul PBS 11x10° Bl R & > (s H Fe > 240k o

Carboxyfluorescein diacetate, succinimidyl ester (CFDA, SE; CFSE)#% 7+

s e

#-1x10" B 25 &5+ CFSE s/m# B %%t 4 0.5 uM CFSE (Invitrogen)
PBS ¥ > BT 37 C T IE® 15 A48 0 £33 4°CT 0 14 400 xg dre
10 ~ 46 > 4% b i o 00 10ml g § 5% FBS s HBSS R i im s » F
YE AR TR GRS o R R GTR e B i E complete
Mishell-Dutton 3% % £ & 5 m?e o
dmte b PR 5%

1. 4 % & (mitogen) ] jc2_ m¥e & 5 3%

BB R iRk chime K CS7BL6 | BUMSR > wre Be{E
Fdodh it o 3243 dmie 3t & 45 ¢ & 3L 4o » @ E2e CFSE £11x10°

B -5 km 2 > fe PBF4e ~ 2 ug/ml Con A (Sigma) » {1 T fm%e & B o
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DR E S~ 2ug/mIB A ’”‘u?ﬁi* e v >3 37C~ % 5% CO,
it & Y B % 3% o Ui dmo hA 5 CFSE ¥ £ % A Ae

}i o
2. CD3/CD28 cross-linking k2. fm % A B i#%

CD3/CD28 cross-linking &5 A 3¢ £ % % anti-CD3 <48 %
anti-CD28 $4# (BD Bioscience)e7196 3¢ U 4| K w2 32 & 45 ¢ & {70
BITFHRV L ARREIVFY A4 15 kR Y 5 100 pg/ml
71 anti-CD3 £7 anti-CD28 %8 (BD Bioscience);a & » >t 37C# &
90 4 4% 15 4e » 200 ul PBS > % 4°C 16 /] FFis > :féﬁ%iféﬁ%ﬂﬁf o
£ 40~ 200 I PBS B 3+ 47C ¥ i€ % % 45k < C57BLA | B o
2T e B8 3 N de b it o £ #-2x10° B 4 0.5 uM CFSE &% e
%3 T fm® ~ CDA™& CD8' T fm*s 4v » 4534 » £ ¢ » 1pg/ml & 2
ug/ml B ﬂ']ﬂ—."{:)];ai ed v » B33 5% CO, hme i o
A 37CHr 4 3% V% kA 7 CFSE fimbe p\ 2353 33 42

B o
3. Twre A FIHA ) &2 e & 5 i35%

AEE e kK p OT- ) B%-%Ka CD8' T m® 2 1t
C57BL/6 | RS pLR & fhim®e o tome Bo il 2 U dod it o &
#-2.5x10%(2 1x10%) B C57BL6 /| B FLk Gk m e e Tk 96 3
BEHY L e r 8ug/ml _%:":Bﬁ;]u—:"kis)ﬁai edv o % > % 5%CO,
imiE i &Y 0 o 37°C T A 24 ) BRETS o B4~ 5x10%(&
2x10%) % 0.5 WM CFSE &% ¢ CD8" T 4m ™% (T fm ¢ 22 FLfh & ik lm e
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L % 20:1)% 0.05pg/ml 511 0VAs7mg6s PEPR(PF ST A F 4
PR IVEAFELREE) R 3 X N e xA T

CFSE frimPe N 2_33 B o
4. e A B2 FTHA T

CFSE RizfscPimiz 33 £ = X (& > Ui & 5 ¢ (pepteman)ic
B 507 400 xg Ao 10 A 480 3 “,%j Ak X K-l P R F3T 1ml PBS
& o o3l ko e iR (CyFlow® SL, Partec, Germany)iB| & fm#e % k 3
B G, & X sk PBS frdl e ¥k 2 R B4l 5 4
Bt ch¥ LFm o I ochs Bwmie ¥ L HTF 72428 %5k
Bl > de Bl ~a e BriE s Hlimre g oo v g Rl S KB Ao Bl
L — s TS bk A w2 Bl T -Mann-Whitney test 4 37 0

wETATFHFLR o
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&
*‘ﬂ

E.coli 2% 2_ B 7| ”*‘Iﬂrlﬁa-‘i e v

P
—~\\

934§ B AT FEE e Fd 0 AT G e Fd AT

ETIRS

pRSET 48 12 #& 3] i* * (transformation)i¥ » E. coli » 3% i¢ E. coli % IR

%ﬁrmMgﬁe}é@’uwﬁgﬁ@ﬂ’@@ﬁsmﬂmE?%

e

% 424 (silver stain) - d B- 2 FIBFRRDOTASET LA

)

$3FEmEindpd vasg

puy

16.5 kDa *fiThiv * £ 2 I o
FINFE X MFRS o BEAAAIA ¢ NPT E o p ¥ 53
AR VAL I A RGENF IR EIK A &S 4
FrERe TR - BAF X X5 17kDa thv o 5B HEEIRAT
it g9 7 7 HBc/HBeAg 4u/m j&- T iz » 34 11 anti-HBc 8 7 &
S REREE 2 (B ~b)o d MY W17 kDa B B4 o R v
SEF - U L R LA

mEFMF % 7 £ %4 Pyrochrome®R: ¢ p 3 2 &Bl 2 o b
ST HBe 30 3R Y 2 F 289.5 ng/mlaph & % o G0 L
4 % ¢+ 3 > 3V 2 EndoTrap® blue ¢ 4% “érf v RPN F FE o
il i@ EndoTrap® blue *g $fé > HBe 3-v B3R enp 3 5 A tg'E 1> 2

% % 12ng/ml -
| RHAR e HHE T mie i
I ¥ CS57BL/6 | BUM-%KA B cndmPe > RAFST PBS 3R Y 0 A

B 1 FITC-anti-CD3 ~ FITC-anti-B220 -~ FITC-anti-F4/80 ™ %
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FITC-anti-MOMA-2 A #7 > £ izt fmre iR A 47 © 57 9 7 30
% T im* » 60% B fw? 22 10% E viim?e (B ™) o 4ok | B3 e
fI* anti-u % anti-x 4 ' Bnie {50 T 35F 93] R 380 % CD3"
T &% (B 4) 4ok 4% B i ¥hiim e £ 12 anti-CD8 &
anti-CD4 $48 & 3t CD4T % CD8' T im# > P Ao W] 7 (@ F| 54 A& % 99 % ¢

CD4'T im¥% % % & % 97 %1 CD8™ T i % (M4 ) «
B {4 e fov WHCHEH 4o ¥ /] A Ine i 3

B ¥ o] R me 0 CFSE R385 18 » B AN 243" B A% > 2 B
3tz & 1x10° B s > be r BB ER L 2 ug/ml i HBe 3¢ 0 &2
o BREFFOPBS TS Al T HR e 1.39%wmre A A
(Bl ~a)» 4 » HBe 3% B 3.18%Mm% A Z(FlL ~b)e ¥ - =
K enf B Pl A ek B G HBe Fev R A fmdl E R4 ~ B
FePBS o im= F Y fydlies 1.45%me & B (Bl ~c) ot~ B

¥ER 51,2 ¥ 4pug/mleHBe 3-v R Bk B P A S5 2.09 % (]
L +d),2.86% (Bl ~e)¥ 4.96% (Bl ~f)limre ~ 4 - B+ ~a¥ b
R e Ry - Bk ARt cIfBHEIETZERY D
-k o FAUBGEA PR (BE-) F- T &k
4] e A B e G 1.440.1% 2 pg/ml i HBe 39 F Bk R L 2.9
+0.5% (p=0.019, <0.05) ° % = = F shendrd]e s 2 mre v 5 1.4+
0.1%°1~2 ¥ 4 ug/ml s HBe F-v e f Sl w o A mPe P4 b 5 2.1
+0.1% (p=0.046, <0.05) ~ 2.6+0.2% (p=0.05)¥? 4.4+0.4% (p=0.05) > & =<

5% % M7 HBe 3od £ F ACHEH 4o 1 ¥ ] BB e A Bl a4 e
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& ConAfjT™ » BAIFU e v HHRwe L i1y P RIS

2 pg/ml e Con A 7 § % 21.67%: | BUP-5E m e & ) (Bl -+ = ~
a) > W HAEIEET R A » B ¥ ER L 2 pg/ml 59 HBe F-v > R
27.08% %% A~ B (Bl- = ~b)o & ¥ — &P B4 > 3 ok
B e HBe F-v Bl A Fr 4l E R 4 » Z A OPBS 4 e 27.81%
fmre o BBl ~c)o e 2B BERE L2 2 4ug/ml e HBe B0
& PlAul 34.12% (Bl = ~d),34.71% (B = ~e)¥ 37.58% ([
Lo f)ihmr B Bt ca bErEseE R -
Y onBlt cIfBERIETZERY - X EE o FANEES
KR BpAe LB (Bl 2) % P Erdles Hwe i 235
+7.1% > 2 pg/ml e HBe 3-v F % 2P| 5 27.0£2.5% (p=0.248) > £ 7
BRI X AEIARTE YLK - P SRenird e s B
‘e L 28.841.6% > 12 ¥ 4 ug/ml sh HBe 3% Hg F 2w A A w
g Q) A %] L 34.240.6% (p=0.05) ~ 34.7+1.8% (p=0.05)£? 34.9+1.9%
(p=0.05)c @ X R E - TRk SN2 LR P 5 -XFHR2Lp
395 005 WA EF LR iR & o F] > HBe & Con A ) jeh

AR RS T O e e B P RE (R o
B A"k e F-v 3 4 HIFA L wre ¢ B e vt B

0 A FEB 7R fw e chgg W] 0 AN CFSE (% 14 E Sk puR R s
fmie ko A BTk E T 5 m e e ) o 2 L9 C57BLA I ¥

o RN Pe 10 CFSE 3t » £ 4 B ¥ JER 5 2 ug/ml 0 HBe

v

i
Fo6 o 2 de » A O PBS 17 5 4|4 3 448 4002 PE-anti-B220



MR Biwre > frdles 7.63%wm A~ (Bl L e ~a)y H¥Y Blw
¥ ik 45% > 4c ~ HBe F-v i > B3 10.76% % ~ B (B -+ = ~ b) >
H¥Y B ik 59%¢° - ConA 3 2T > F 68.97%m% » B (B-+w -
c)> B ¥ Blimre ik 39% & & 4 » BB ER 5 2ug/ml s HBe 30 -
B3 52.2%m%e & Z(B+w ~d) - H¢ B w% ik 53%- B~z a
T d¥rTF A ZRERT G- K 2 HEL Bmre P B et
PlT30S(Bl L e ~e) f PBS s B mie @ > B fmke ik 48.5
+1.1% > @ ftr » HBe F-v eF Bkl ® > B iwmre vt G R3] 4o B 67.24
6.4% (p=0.05) - % Con A % ApF » B w¥% ik & & 'w% 140.4+0.9% >
@ e~ HBe ¥-v B fw¥e cint 5| P35 50.844.4% (p=0.05) > F]}* > %
W SR e e R Y 0 A G Con A B e BE dn e 2
v > HBe v JOW K B i A BB 4e o At ke 5 FHES T

‘e 1 CD3 $AAlpe il 3 & A AL R T L2 i % o

B3Pk 4 e 79 7 H5F anti-CD3 £ anti-CD28 Hikiz it 2 T Jw

2 e 4

T3t HBe LF ¢ A T mie i 4 » #-4 1L ch CD3' T fm %2 1Y
CFSE #5375 » B 3L 7 anti-CD3 4248 2 anti-CD28 ikl 32
%457 %2 % o A% 5 PR PBS f 4] o H A 4 vt B 5 1.30%
(Bl+7 ~a); % % anti-CD3 % anti-CD28 Fudf i w| » H 3 4 'm
o1 | 5 57.86%(B - T ~b)  F L 4 » kR L 2 pg/ml G HBe 3w o
I3 4 et B 5 56.07% (Bl T ~c)o H - F - £ KT S(H

L A% R Bl 0 PBS dRd e 4 e bt B 5 1.340% 0 (R
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anti-CD3 % anti-CD28 sffd ' 5 56.4+2.1% @ % i Lk £ 4. » HBe
v oehle w5 54.911.7%  Fik- H BT mre st 5 CDA' CD8' T
mie o LA e AR A ERARR c B kT f G
R m™ o de 2 ¥ ER S 1ug/ml 5 HBe 39 5> ¥ {2 CD4A'T
fmie B 4 bld 48.72%% 5 45.40%(B-- >+ ~b % ) CD8" T m
B A bld 34.15%% 5 34.13%(Bl = ~b %2 ) FhrBBER
5 2pg/ml & HBe 3% | CDA™T m¥e 3 4 - 6] 5 36.01%(® -+ = ~
d) - CD8'T fm®e 3 4 1t | 5 31.22%(B -+~ ~d)- B+ 7 al c&MF
L2z Lo b BEALA - ERY - 2% B NPT B
%

I

£]%7 5 HBe F-v B RY 4 B ¥ o

4

Ha FE REA L% gy LR RFAR

o

T FEE_HBe F-v ¥ CDA': CD8" T!m® 2 4 F 7 B 58 > sk i

ED

S
1 CD3" T im®e 12 CFSE %3515 » i £ 33E L% % 1 anti-CD3 4~
2% anti-CD28 Fukerus £ 4 » 4c » 7 PR A P HBe kv » £ 3
% = X {411 PE-anti-CD4 #%8 2 PE-anti-CD8 #ff &2 4 2 m¥e o 4
% % anti-CD3 % anti-CD28 <A ¥ » & 2 'm* ¢ F 19.55% 5 CD4" T
e (Bl 4 ~d)> 41.27% % CD8" T s (Bl-4 ~h)e el ffw
T E 4~ 1 pg/ml 0 HBe F-v o R~ A ¥ 5 18.46% 5 CDAT T
‘w2 (B4 ~e)~40.95% % CD8'T wm®e (B4 ~i)> &4 » 2pug/ml
&1 HBe 3-v > R4 imie ¥ § 18.89% 5 CDA' T m® (B4 ~f)-
38.40% 5 CD8' T ‘m*s (B~ 4 ~j)> £+ » 4pg/ml 1 HBe 3-v - B

A e ? 5 23.17% % CDAT T wm?e (Rl 1 ~g)~37.30% 5 CD8" T
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wiz (L4 k- BlLt4 Tt £ he - % Bl Lpl:

\

* =B B eh T et KB % % anti-CD3 % anti-CD28 #ukf thff
T o A B P § 1742% 5 CDATT e o F 4v » HBe F-v B ¥k
B% 122 dpg/mls B~ & wmre ¢ CDA™T fmve A w ik 18+2% ~ 20
+8% ~ 19+4%(Bl= L FJF WA ). 4 CD8' T > & » Y W ip b 4
R T > 2 Bmre ¥ 5 3415% 5 CD8' T fw#e » & 4r » HBe #-v
YOER S 1528 4 pg/ml BlA B e P e CD8Y T dnve A w1k
38+2%3819%34+4%( ] = -+ 4 ¢ 84 )e st & & BT 0t anti-CD3
% anti-CD28 k¥ enf %™ > HBe v F&§ ¥ CD4A'2 CD8' T ¥ i

SERRR L
BAFXH# e Fvd 2 WFFRLT i criif 4

50t HBe .7 ¢ BEE BB T mchdf 2 > A% Tlimoe
XA T ] ROT- R 3 2 KA 5 7 R4754 HBe 4.7 ¢ 5o
R .‘1/,? wie T e 4 o A C5TBL6 ¥ ] RB- R
RE¥ fm 72 22 8 ug/ml i HBe F-v £ 32 & 24 /) PF{S o 4 » 12 CFSE
30 OT-l ] B CD8' T fm#s 2 0.05 pg/ml 0% B 12 FR OVAs7-26
RN 3 AR Z Xt CFSE ¥ kg R B mmie AR o AT
wmve o 5 Sx10° X 2 5%k pkin e B PBS iy i A e
% 5 2.04%(B= - ~a)s F 4 > 0.05ug/ml &1 OVAsseq B 4 B
" % 56.98%(B= - ~b) > f OVAysymes 15 2 £ e ~ 8 pg/ml ¢
HBe 3-v > R4 A 5 53.54%(B= + - ~c)o F T m% s 2x

10° ¥ 5 % S%Fik 5 Jpkkm %2 pE > PBS ke cha J tme 5 2.05%( ]
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= <4 - d) ’ @:4‘3 » OVA257~264 E‘fjlfv\ );—:'J“m”é’ :‘% 4618%(@: L4 - e) ’

£ 4c > 8ug/ml e HBe F-v » B~ B w2 5 47.50%(B) = + - ~f)e

-+ - t"‘,f"l eBiHE-F% HpF i £ R - 8%

iﬁl?ﬂ*ﬂ

S RIE A AR R T IO R B F B RS A

17 0 ARm iR BIA Y] HBe -0 B BREFR P T w4 o
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B

|3F & fhe v (HBe 3-v ) 2
hg-n o R

r A

Ppd R A A WL
r‘ﬁt‘”—r}i‘:\:

‘r‘{”- DNA 5 # (hepadnaviruses)$® i 4* 3-¢ >
FRFLF X Fa ) 4

X

) F] 4 4P| HBe 3ov

i F §Tes B A

KfidF R 2 HoE i RS F BT TR gEFLOLE
SRR IIER > @ BT %ifgxfi}ﬁai At A RPN ehdF 1 (persistent)

B % (Milich etal., 2003) « P % ffk + & v 5 fcenfi {4 B 3]3F 3 &
dAd BATES A RES BAFL A G ARB A e SR ILH

YA SRR A IR FARL e LR B
RIRTA 25 B 4 il 5

BF o Ard wR

< tg# 4c (Milich et al., 2003) - B+

o d e Fod 77 RT AT 00N & o o BB 4 4h Al TR

BoAA-BF A4 e Ty T AT RFEF (pre-core mutated

strain) » W 0t R MR B F 2 HEA S FALR Gt b g

i< (Cote et al., 2000) °

FI* 3 e Bd N B e BT ey BAAD G T

AR B o A % %8 (Peking duck) i3+ k}}%% BMHERLS 2 edh i

o PR s iRl § 2 o R e B B AR

B APt endr o Fov $Aahd 4 5 Rt (Zhang et al,

1999) ° B AF g5 4 e Fifk A A F )
F J& 4 % (Chen et al., 2004) -

Flg e ) &P o3 A e v £

10 P PR i

& 1998 & Milich & A F e v A&
~ Ty e B E AR T
#2 ¥ & negative selection # “,f »om P F A RPN B R A4
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L HBe 11gGl #if o F #-e F-v A FlH | K& Fas 4 [mih] &
e B T Fas hak Rl 2 A e B S o plt S+ A 2 R
HBe thi=48 % % % IgGLl> B F 1gG2a~IgG2b fr 1gG3 = o p* F k4 ipl
eFv Vipd wmw ks oM eI E R - LT
# £ (Millich et al., 1998) - K,ért TR SRB P  bA A R AP

e fhE pfa BEH S - XA RER- &F A M(Riordan et

\ \

al., 2006) » * % e Fv DRIV R AN ERELEF K

FTAHAIBARE Bt B

(o)

i?‘%iﬁiéﬁlﬁa HBe }‘j?"%&zx\ﬁﬂ_”’}éf’ mﬁ*—rzméu_
Eo Xz A2 5 e st Ae FEweki ~ (K

- CC AL 73 % ec%iEE V$ A4 hr 4 (Lu, 2003)°HBe 3-v

3
|

B BUBER S Ve S R chEvR e R 8 o Rk g Tl A 2
ENE )F.‘rbtaa,J./‘n %‘r:;‘mng;f%o“‘e‘/;é %fr?g]g;gsgb 3.-]4
F s flged X F ehAd 2 5 a %1 46 FR ¢ Frdl 58 1 me i
% (pro-inflammatory cytokine) > 4@ B3k ™~ Fl+ a & F 3 E y A

Ao iR AR TV N ¢ BESF B R T e A R

=
e
oy
-
3
‘_‘_\\
P
W
Nud
ke
/
@
N
=
"Ia_

E o im 5o i £3 BrE R ARy L2 0t T s
Eoh b .—“I:}ﬁ’u(present) LT mre o 314 i eb 1 (helper) T w72 (Ty)
a1~ F B (cytotoxic) T iw% (To) > 3 2 Al & 4 o Tt > A F 3
fesgiE- Hh4FIH HBe 3-v £ F X € Twe 2 Bwe Lk o

A O B % BT 0 HBe F-d i MctgH{ 4r CSEBLA & ¥ | R -
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prrgit

Fmie s J (Bl - ) o 1395 CFSE 2w &6 &+ BE R 4 chip
% 5 HBe F-v FER K 4c 0 B imie aA Himie g oot Gi(BlL e ).

AP % FED Y F IR HBe Fv & F 2

dT
_|
e
xal
0’,‘“\
i
R
=
fiﬂ
-
N
N
7
o
njh

B2 HBe £ e dv ¥ ¥75 F 12 ng/mlILPS i& & B v A % ?

AETEF AR RPARTLHE N AT %K T HiCD3
A e AR AT A R0 @ A g2 ) CFSE 2 anti-CD3 #A & 4 4
07 38 E B4R T HBe v HURT dve 4 H e e 2 g A

L BT fmfe K F PR RE o foanti-CD3 2 anti-CD28 H#A¥ & * T
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- ~BAFLpA L FULN

Amino acid Amino acid 160 identity

122 identity Lys Arg
Lys dw dr
Arg yw yr

(Adapted from J Gen Virol. 83:1267-1280, 2002)
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32 B A A FE G AL o B G el

Genotype serotype Areas of predominance
A adw2, aywl Northwestern Europe, USA, central
Africa
B adw2, aywl Taiwan, Japan, Indonesia, China,
Vietnam
C adw2, adrg+, East Asia, Taiwan, Korea, China,
adrg-, ayr Japan, Polynesia, Vietnam
D ayw2, ayw3 Mediterranean area, India
E ayw4 West Africa
F adw4qg-, adw?2, Central and South America
ayw4
G adw?2 France, USA
H adw3 Central America

Modified from Lancet Infect Dis. 2(7):395-403
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32 A HRLR ) Renlly

Strategy

Viiral Examples

(1) Secreted modulators or toxins
(2) Modulators on the

pathogen surface

(3) Hide from immune surveillance

(4) Antigenic hy pervariability

(8) Subvert or kill immune
cells/phagocytes

(6) Block acquired immunity

(7) Inhibit complement

(8) Inhibit cytokines/

interferon/chemokines

(9) Modulate apoptosis/autophagy

(10) Interfere with TLRs

(11) Block antimicrobial
small molecules

(12) Block intrinsic cellular
pathways

- ligand mimics (virokines)
- receptor mimics (vircceptors)

- complement inhibitors
- coagulation regulators
- immune receptors

- adhesion molecules

- latency
- infect immunopriviledged tissues

- express error-prone replicase
- escape from antibody recognition
- “outrun” T cell recognition

- infect and kill immune cells (DCs, APCs,
lymphocytes, macrophage, etc.)

- inhibit CTL/NK cell killing pathways

- ater immune cell signaling, effector
functions, or differentiation

- express superantigens

- downregulate MHC-1 or -l
- block antigen presentation/protecsome
- prevent induction of immune response

genes

- soluble inhibitors of complement
cascade
- viral Fc receptors

- inhibit ligand gene expression

- ligand/receptor signaling inhibitors

- block secondary antiviral gene induction
- interfere with effector proteins

- inhibit or accelerate cell death

- block death signaling pathways

- scavenge free radicals

- downregulate death receptors or ligands
- inactivate death sensor pathways

- block or hijack TLR signaling
- prevent TLR recognition

- prevent iINOS induction
- inhibit antiviral RNA silencing

- inhibit RNA editing
- regulate ubiquitin/ISGylation pathways

(Modified from Cell 124: 767-782)
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Major surface protein

o —Middle surface protein
- (S+PreS2)
oo ’ Large surface protein
¥ (S+PreS1+PreS2)

DNA

Polymerase (P)

Hepatitis B
virus

©2002 James A. Perkins

(Modified from http://people.rit.edu/japfaa/HBV.jpg)

W- ~BIFL 4 2 B

B A%+ ’K[[i"l'%‘ ;Fﬁf_‘?‘ ot (envelope) & %. ’ @ ;}Et" = ‘_‘_‘t‘](large) N A

(middle)rz 2 i & (major)= f&# & 3-v (surface protein)c % & F-v p
& Fid Fo o d oo Bed (core protein) A o fris Fed oG FRA B

TRk DNA = ez 5148 2 DNA R & fi# o
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W= ~BAFE/HE 2 AFIEHERHARL RNA 2 Fv FF

BAIPF W+ 2 A FIME 5 304 R TR RDNA > HEE A A e fEd &
RNA ; ¢ 35 3.5 kb £ F]148RNA (pregenomicRNA) ({24 )
24kb % 2.1kb ¢ HBs mRNA % 0.7 kb =7 HBx mRNA (2. ¢ ) - 3&
LB A Fod BT 2 dEpreS1 -~ preS2 2 S # & F-v (k24 ) > DNA
e P)(F¢) > Prodv (REF)2X 39 (§9) - (Modified
from J Gen Virol 83:1267-1280, 2002)
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ATG ATG TAG

{ | , |
5 Pre-core Core Region 3
s.p - =7 . .
| HBe protein TERTARTRTNT  QRRRRERITRMTY
" 10 149 bﬁél**%k‘ﬁiﬂh; .“-*"”.’}:'F-”“'ES*.‘:.}
| HBc protein | R ,
1 183 Signal

“ peptide (s.p.)

HBe protein

Wz ~BIFLpdery 242

ed—v Ad m oo v A FE S K hw $s 39 (precore protein )
A A o o m Pes Feu o xg A 3 3 L 928k (signal peptide, s.p.) 0 T
#-HF 2 ) F 4 (endoplasmic reticulum, ER) o £ {5 7 ‘frt EAEELE P
C #4 %1501 1835 s1f AR > Ajfedv » A e T % *t o (Modified
form hepatology 38: 1075-1086, 2003)

43



,,C‘::) .
/ 7 2
I N

\| . ucless  cccDNA formation scionn
L)

translatil-

\ r\ .A-\ DNA (-tj) DNA (-) PGRNA
(/Qm/ ) () — e — 'UCEE

4 encapsidation
- - + strand synthesis =
>/ ,,,\\{‘/' o _/
555 QA 4
\'4 /\
==
<a( )= @ HBeAg
S /’/\\
& fv <2

Wz - BIFLp4 ind &k

Vi

BA| "+ h"{:fﬁaﬁ- BiFmie B L {5 b o :][ia.%- eIDNAR_& fis flm b2
ol IR R AR G 2 4 B IR e DNA ( covalently
closed circular > cccDNA) > £ 4 pt 5 Hok > U * 73 A w2 b cPORNA
BB P 0 EE-S p F OmRNAZ T L FIRERNA ( pregenomic RNA,
PERNA) - 0 XL 4 Fv > R E g B Epe BRI P
o Fev o S5 K fE4kfF (reverse transcriptase ) %—LF ﬁéara\.)ﬁq—*
1§ WDNA > £ 143 DNA & H0% > 4f Tl @k %DNA © &8 0
FPCHAE LR 39 B8 SR EOBEIE Bl o &
A EARY 0 T A G 9 Hedd AT b b o

(Adapted from Mol Aspects Med 29: 72-84, 2008)
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a Hepatitis B (acute)
| HBEcAg-specific antibodies |

[Serurn HE2Ag | |
HBeAg-specific antibodies!
[Serum HEsAg | |
HBsAg-specific antibodies!
100
= Serurm Outcome
5 HBV Clinical
E DNA recovery
3
=
“g 50 -
=
n Serum
8 ALT activity
£
0 I I I I 1T 1

0 1 2 3 4 5 & 7 8
Time after infection (months)

Incubation Acute disease, Recovery,
phase clinical symptoms  protective immunity

WIa~BISLpd chk g hopie

AR %A %Y (incubation phase) ~ & 1257 Ji & Tohk JE ik 9
(acute disease clinical symptoms) 12 % +x4f #f (Recovery) > #1332 %
W ? 7Rl B R S d DNAE 4 5 Ful ~eful 14 2 s o
W bERARERAERDPE > L2 R 5 i g §F (alanine
transferase » ALT) £+ = » % m T o 2R HEF > wp? ¥ pF
o edl o B A B XY H{BAF LRSS LG AR
4 o (Adapted from Nat Rev Immunol 5: 215-229, 2005)
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b Hepatitis B (chronically evolving)

| HEcAg-specific antibodies |

[ Serum HE2Ag || HBeAg-specific antibodies |

[ Serum HBsAg |

100 N Serum

HEV DA i e
hepatitis

504

Increase (% of maximum)

D Fi Iy I
T T 71 7
0 10 20 21 30 31 404 50
Time after infaction (years)

Immuno-  Immunoactive  Low repllcatme High repllt:atme
tolerance  phase phase phase

T b~ B K R i e

MR 24 5 b @< B (immune tolerant phase) ~ & 5 5 v Hp
(immune active phase) ~ ¥ & 4§ @ #7 (low replicative phase)¥? § & 4§
%] ¥ (high replicative phase) © A A ZHEF > 2% ? 77 8 £
}ﬁa-‘rDNAﬁe#w ER g REEET A LA G o B AR FY

’Jiia-a-DNAm‘a "k’ﬁ%;ﬁj’xﬁé; e} TR o LB B2 (S
;ﬁ;% MEAFRY > P ADNAZ RER R pFT < g T
£ EEJL/:Q ¥ P E e*m'?ﬁ° ﬁb'}%%gﬁﬁ‘ﬁﬁﬁgﬁﬁﬁlﬁp ’
I%f?ﬁ—*"&ﬁ'ﬂ@io'ﬁr*&z]l‘f?ﬁ%mﬂ_”i hiE PG A G PR
# ;2P % o b o (Adapted from Nat Rev Immunol 5. 215-229,
2005)
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HBe gene (477kb)

Nhel (His)s . T7 promoter

_| I—
Nhel Hindll MCS
primer | (] Hindll | ORSET
l PCR amplication 2950kb
HBe gene —
Ampicillin
L I
Nhel/Hindlll l l Nhel/Hindlll
l T4 ligase
Nhel (His)s . T7 promoter
HBe protein
Hindlll —

W+ - pRSET/HBe 2 #-#

pRSET/HBe protein

3427kb

- -

Ampicillin

"R & %% 484 & & (polymerase chain reaction, PCR)3 tgB] "+
?}?’7—% ed-v A Fl o il F ¢ E 3 NhelfoHindlll & i FL 4| fr crsr >
(restriction site) > #-PCR A& = &2 pRSETf 8 (vector) 12 NhelfrHindlll & &
LFIfF I £ 0 £ 14 T4 DNA: 3% f% (ligase) 4% &  pRSET §' 4 o5

Multiple cloning site(MCS) % e— B B 7| ¥ & £ ihgoe £ 3 » Bl

o (histidine, His) » 1@ 3-v {8 1212 {7 {5 4 &b Ni*"§ 444 it o pRSET
{44 & & 1T7 promoter % FiAmpicillin & 7|7 & H A M2 GFE 2
* o (Modified from Chang, K. Y., Master thesis, 1999)

47



(@) (b)

25 kDa — ~ <25.0kDa

<-16.5 kDa
16.5 kDa — ——

W=~ 1% Ni* # 48  His- HBe 3-v

(@) #FF e Fv AFOFTHIEAT* %~ Eocoli>* 82 ERF
4}& His-tag =7 HBe F-v » T 1 NiZHﬁ b o X SDS-PAGE % 71 & it
WA LA L 5% o % 1{7 ¢ molecular-size marke > % 2
{7 : total bacterial cell lysate > % 3 {7 : effluent > % 5~6 {7 : denature
wash > % 7~8 {7 : nativewash > (b) % 1 {7 : % it en3-v 17 anti-HBc
FAgiE e S L ek 2 > % - 7 5 molecular-size markers o
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- ¥ CSTBLM -] BUPAEEL % & hmre B 0 B 1] PEAR R T
%ot 4 04 PR 15 A 8 11 FITC-anti-CD3 + FITC-anti-B220 ~
FITC-anti-F4/80 % FITC-anti-MOMA-2 FA8 %77 » £ st mve k&
7 ©
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WL~ o) BRHR m e e~ B«g]s:r—:,g;}?;i e 3-v {3 e CFSE ¥ & & i#
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120 4
250
200 - a0 4
o )
T 150 4 T
O o G0
H* H
100 4
30
50
113 4572
L | |
o — R . 0 | e .
10” 100 10° 10 1’ 100
CFSE CFSE

(©)  Anti-CD3/CD28 + HBe 1pg/ml (d)

Anti-CD3/CD28 + HBe 2pg/ml

120 120 4
a0 4 a0 -
- @
T T
]
& 60 % 604
30 a0 4
45 40 36.01
| | I
0 — - , 0 =5 T
10" 10° 10' 18" 10° 10"
CFSE CFEE

@ - = ~ 11 anti-CD3/CD28 #4¥ ) CD3' T %% 4 B ehfiin ™ » B
AL pE e 39 1 CDA'T o chih CFSE § % 4

v CFSE % k33 & & 47 C57BL/6 /| & CD4' T m¥% A 3f L ik i
anti-CD3/CD28 #4196 3 U A, A B £ 4 7 » 4c » HBe kv {455 %

X

= X e ¥ kA H o (a)CDATT % Ak % i anti-CD3/CD28 & %
4 5 (b) CD4' T fm*2 £ i [ anti-CD3/CD28 # il e % 4 » (c)CD4™ T
im¥e 4 % anti-CD3/CD28 #ufl ey % 42 ¢ ¢k 4¢ 1 ug/ml 5 HBe
v > (d)CD4' T fm¥ % i% {7 anti-CD3/CD28 ikl c32 % 45 7 #h 4¢ 2

ug/ml s HBe 3-v - BlY FREEFNFLF AL fdlemee o347
A R AR 5% T o L R B M BERR ha it A e B kme o A
Blc) - £ BT &Y -

= ﬁ:“f‘;‘é‘—% °

60



(a) PBS (b) Anti-CD3/CD28
300
120 -
200 80 1
3 3
* + B0
100 4
30
.56 341
a I i i 0 . T T '!' T T
18 10° 10 18" 10° 100
CFSE CFSE
(c) Anti-CD3/CD28 + HBe 1ug/ml (d)  Anti-CD3/CD28 + HBe 2pug/ml
120 -
120
90 -
" L, 90
S w0
&0 -
30 4 a0 4
3413 31.22
0 = IR ™ 0 LR T "'!"'I T T T
ik 1” 10 18! 10° 10
CFSE CFSE

@ - = -~ 14 anti-CD3/CD28 #4¥ 1 CD3' T w0 %% 4 B ehfiin™ » B
AU pE e 39 1 CD8' T dm¥ chifi CFSE ¥ k4

v CFSE % sk 3 B 4 47 C57BL/6 /| B CD8' T ‘m#z a3F L % i
anti-CD3/CD28 #4196 3 U A, A B £ 4 7 » 4c » HBe kv {455 %
Z X emie ¥ kA o (@) CD8' T imPe A % 7 anti-CD3/CD28 32 %
4 > (b) CD8' T fm*2 £ ik % anti-CD3/CD28 # i sy % 4 > (c)CD8' T
‘WP B i anti-CD3/CD28 #ukl ehss & 45 ¢ ¢k 4 1 ug/ml 77 HBe 3~
v o+ (d) CD8' T fm*2 £ [ anti-CD3/CD28 #fl ey % 45 @ ¢k 4¢ 2

-

pg/ml e HBe 3-v o Bl® F&LE % S A gl &34
A bb R AT R S%EDR]TT o U R R B M EERR de iR o e Hlime o A

Bllo) 5= ERF A cho % o

61



CD4" T cell CD8" T cell CD3" T cell

70.0% -
60.0% -
= I I
8 50.0%
=]
S
2 20.0% -
S I
o 30.0% |
&
g
3 20.0% -
o
(a8
10.0% -
OO% ——— T T T T T T T T T T
S B QD S B R DS
QQ) (9’1/ Q}(‘\ Q}(’\\ QQJ (9'1« Q}(’\\ o}@ QQ’ 6)’1« Q}(’\\
AN N o\ N AX AN
RO SR 2 O F R® OS2
X R X 2 S
RSN IRSE S RO
N N Qv
A AEA AN
'\’(lQ ’\’(lQ '\’('Q \(JQ \’(JQ
o 0 X X o
'bQ ’bQ "b(\ "b(\ ’bQ

WL~ B mF e Fv AL anti-CD3 2 anti-CD28 Hufl §l
CD3'T im% ~ CDA'T tm?¢ % CD8' T jme & H ehffm™ » &
7§48 CSTBLG & ¥ -] B thim e &

Bt 2L FRRTERFHY - 8% ARRTRIHLE
T 398 0 S A sk B o -3 Y e C57BLA6 | B CD3' T dm¥e ~ CDA’
T fw#e & CD8' T ¥z i CFSE #3875 » A 3F L % f# anti-CD3 %
anti-CD28 A iz & w @ > “h4r HBe F-v A frimf e 4 1L 5] o 1
A B & T CD3'T 'm# ~ CD4'T m®2 & CD8'T ‘w* %} anti-CD3 %
anti-CD28 A8 crf g™ > £ 4 » 1 & 2 ug/ml 7 HBe F-v enim%e &

%‘j'ﬁ/,};b o

62



®-L4 ~B3 a:r—:}g:;?‘;i e 39 74 anti-CD3/CD28 #u4 §k CD3' T
dmie A B RT s UEE R AR 2 mre ¥ i CDA’
£ CD8' T sm ¥ 1L 7

4 CFSE 4t + PerCP-Cy5.5-anti-CD4 £ PerCP-Cy5.5-anti-CD8 4§ «r i
£ 4 ¢ A~ 45 C57BL6 - B CD3' T v ¥e &.3F L % {# anti-CD3/CD28 #u4¥
1963 U, R EB £ 4% Y » 4o r HBe v (838 % = X enlmie ¥ L &
8 e A o () T %2 A% 7 anti-CD3/CD28 Hilll chus & 45 33 %
Z % {6 e CFSE ¥ 4 1gG isotype Fik ey sk & i o 1t F A e ik
WIBPAEF(CR) b)Twe A% G EZ e dmer 5
BAZ XS CFSE 2 4 CDA FAE iy ko 5 > 1 F A2 & B mbe
BA AR e B F(FER) ()T Mm% i E Pl e 2 %
3% = X {5 CFSE 87 4 CD8 Fikf ey k& (F o 11t % A A B m
B R A B e % (%) o (d) % F anti-CD3 % anti-CD28 i
e s] o (e) B FFUR OB T 4o ~ 1 pg/ml 559 HBe 3-v 1 CD4"
T dmre & Bk wo (f) % i P cnR ™ 40 » 2 pg/ml 9 HBe 3-¢
1 CDAT T dmve & Bk w o (g) fif i Bl iR T Se 4 pg/ml i
HBe F-v e1CD4A™T fm®e & B %% » (h)~(k)F Bk 3K 3+~ w2 (d)~(g)4p
oo = X {502 CD8 Fk L ¢ B ¥y CFSE thiE & & £ A (5 - [ ¢
d R R AR @) (indl e s AR Rl hlm e R s e
o AR AT ERFTHE Y - A EE o

LEEANE 64 F o

63



(a)

Anti-CD3/CD28

135 Isotype

Anti-CD3/CD28

CD4

19,55%

10 10

CFSE

cD4

(e) Anti-CD3/CD28+ HBelpg/ml (f) Anti-CD3/CD28+ HBe2ug/ml

cD4

PBS

T
10
CF3E

18.46%

(8) Anti-cD3/cD28+ HBedpg/ml  (h)

cD4

23.17%

T
1E|[I
CFSE

Anti-CD3/CD28

41.27%

(c)

[onki]

cD4

cD8

(J) Anti-CD3/CD28+ HBe2ug/ml (k)Anti-CD3/CD28+ HBedug/ml

cDe

1 38.40%

coe

37.30%

64

PBS

T
1DD

CFSE

18.89%

(1) Anti-cD3/CD28+ HBelpg/ml

100 10
CFSE

40:95%

CFBE




CD4™ T cell CD8* T cell

50% -
w  45% -
C a0% -
o 0
3 3% -
> os |
2 30%
S 25% -
Q
E’ 20% -
g 15% -
o
9 10% -
5% -
0%_ T T T T T T T
% 2 N % N 2
Q) & & & 1% & & &
A IO S
) N " ™ % N "\ ™
Q 2 e ) D e ) 2
N X X X & X X X
S AN AR I A A
Q Q Q Q Q Q
P\ P A
oY oY fo% oY fo% oY
XX XX xX <X xX XX
B & © & v“ 2

=L ~B) n:r—:}g:;fi;-% e 3¢ /4 anti-CD3/CD28 # 4 {1 CD3" T
e S HnfRT o MEERE AT CDA'E CD8'T ¥
g 4 R
Blt4 TER=ZERFHRY - g%k - ARRELERFTREF T
fs 0 B W LR R o #-5 i e C57BL6 o) B CD3 T fw¥e 5 CFSE #h3t
{6 » &g L% % anti-CD3 % anti-CD28 ki vz & ¢ » ¢} 4 HBe
v X FE %=X > L 11 PerCP-Cy5.5-anti-CD4 &t
PerCP-Cy5.5-anti-CD8 74 4 47 CD4" T ‘m#z % CD8' T ‘m ¥z 3 4 ' b0
¥k B &7 CD4A'T ‘m¥e & CD8'T ‘w* %} anti-CD3 % anti-CD28 =
R eniple™ > £ 4 r 152 & 4pg/ml shHBe 30 eime & B F A

Lo

65



Fl= - - - 7 HBe 3¢ B }LR fg/fk.&mﬂ’e?ﬁii—‘;%?é ' B - R TR
T X WA T | R CD8' T dw¥e & 4 3

OT- -] &7 CD8" T ‘w2 # 0.05 ug/ml OVA,s7.064 P2 55 1] ™ 22 3F k13
%24 ] PAfUR B ket £33 & 2 X himte CRSE ¥ kA T - (a)2
¥op R B AP 3 A 24 L pRES 0 £ 4o 2 OTH | 82D
5x10* B CD8' T w2 % = % » (b) ¥/ & .m#m/ia i pkimie L g
2% 24 ) PEis 5 B 4o~ 5x10° B OT-l /) & CD8' T w2 » # 4r »
OVAjs57064 "HP532 % = % » (C) % /| Rendh & };;qu vg 227 8 pg/ml
1 HBe $-v B & 24 /| PFts > B 4 » 5x10* B OT-l -} &1 CD8' T ‘m
2 27 OVAys7.064 27535 & = % (d)(e)(f)F S 3K 3+ 4 & Bl(a)(b)(c)4p
o T i B Ecc % 2x10% 0 ¥ P Uk J_)I?? W”?i b B D e Kf

Blle)s E- ¢ R9% B i - ERhF%kEY - 8% - BY ¥
RELEFNFRET AL mie 34 F A A AZE 5%HR] T 0 Y
B M EERE TR A ek B ke e o

EERBTE 67 o

66



5x10" cells with PBS

# Cells
=
=
|

2.04

50 JF———

] e
1a' 10° 10"
CFSE
4 .
(c) 5x10" cells with OVA,s7.564 + HBe
100
53.54
80
w60
o
]
H
40
20 -
0 T
1! 10° 10
CFSE
4 .
(e) 2x10°* cells with OVA,s7.5¢4
B0 4618
PR
w
]
H*
20 4
] e e
1d' 10° 10
CFSE

(b) 5)(104 cells with OVA257_264

120
a0
» 56.98
o
L]
* B0
30
i TS
il 1” 100
CFSE
4 .
(d) 2x10" cells with PBS
Bl 2.05
P
o
= 40 4
L]
*
20
D TT T T T T LB B
10" 10" 10!
CFSE
4 .
(f) 2x10" cells with OVA,57.564 + HBe
60 4750
40
o
o
L]
H
20 4
] e e T
1’ 10” 10
CFSE

67




T cell no. T cell no.

5x10*% 2x10%
80.0% -
70.0% -
@ 60.0% -
°
O
S 50.0% -
=4
2
5 40.0% -
o
[+14]
8 30.0% -
=
O
w
o 20.0% -
o
10.0% -
0.0% | omilem |
S A A S A N
Q Q
o 2 o (2
= X = 2
© N © N
SV <& SV <&
SRR & @
A Q ) Q
O = O =
n© o
S i
% &
Y,
\s \s
0\\ O\\

W=+ BAFLpHE e Fd 3 HEFT we X HAFIEAR DS

T Jm % chif 4
L FEAF 2 E R - ARk AR ERTHRESET

¥ats > AU SR E - Y A7 5x10%E )& 2x10%(H ¢ ) B OT
B e CD8T T Mm¥e o fde » 0.05 pg/ml OVA,s706 R T &2 8 pug/ml
e kv RERZ XS CDS T mie s B | At o

68



W

dox
i
8

#~ ¥ % ! Yu-Hsiang Lee

L

A

BET AL

NN

:"%%

E-mail: lyx@ms60.url.com.tw

R

¥ R R R ENT L J Y =

s g

37 7 \;_j';/ 1 ©
AR TR R

E RN B 1) RN

69



