=% v B %% B Infection & Vaccine

B (DNA) &1

— >Hlg

FAI RS 1 e — AT O W Bl - thm] DGR S Ry i g e sl b —
I BB EEATHE R o (AR i HR S I e BE B T AR P B i A i — S
I3 BA I LA R RS T Al - G P i E B B B A S T AR P
EHE o AEVINEEER - (AN R E - AR
77 o KA v RIS U E P B8 Y e - BN > @ 25 SR
% (DNA) FE¢ > EEEEREYEAMEE L E{HDNA F EkE
AT IR N R E DE - TR A 1R S E -
PR TDNALSY » A AFHRNAMEGE S » 8B LAY DNAEY
RNAME IR > SRR » o] DU EEIE T (genetic
vaccine) °© B BRI W SE » iR E LIDNAZE % E o
AT LIDNAFE 18 [ A T AR E — B > W AEDNAE i
MIRESE ~ JFBH ~ (BBl ~ DURE R 7 i F— S BRI A o

o EERR

LIS > RS A R DNAYES 81 LSt BI 18 i3
T 05 I JE RS © RL{E40% AT » Atanasiu % A CHGEEH - 9

%
B
o
z
>
e
]
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polyoma virus DNAFEfE] K2 (hamster) #8P » ASMEA] DUHE
E?étﬁ%ﬁ@ AT LIEA R PR 2L 1] - 38 7T LLF 2 DNARE I
TG - (RS KAAERE » 1581 (plasmid) 4 (transfect)

EL—\@%EH@ (eukaryotes) A7 > {8l 3% /5 5 A 17 A3 0 B R A AR
FKI > WECE HE A EEY) - "] LEUE s AR EAE 2
— o W MR ESEEMEAVIRNYE > EHEERGHEER
PERIE - 3 > RURIE R R > S RIJEEDNA (naked
DNA) RRTEEN - EMNBIRZIIIR A & QI ERE -
(EEFE A LI » IR Erwlhic i fd > fr LT /HMEEET R 2KIUDNA
AT LIAERS A SRIA - IR B DNAK IR EEH B FRIH & -

19904 » WolffZF N#HL » E 1 & A chloramphenicol
acetyltransferase (CAT) B{LactaseF:[KIFE#E - #EHALAMAEE
HEEFAIVYEENL (quadriceps) £ > ] LIfEHLAAHRE R EICAT
M B LactaselJFRIA » MiAEFRF—BAHE RAUREI[2] © £E19924F »
Tang % AFIHERKIE (gene gun) P4 REGEIENFT A TS EZ
J&F o BT AR B PR RIGEAUPTHE[3] 15 L3 » KRER
ERORAHAE ¢ S RHIUDNAR] IfERE N R B 1 - WEE R s
[ o R RS A E TR (B 52 I MEFT - s AR AR ) B
By o FHRAHIEHSCRIE am A N e B R E -

Ulmer5s AME19934FEF 88 R 1 & - v LA 2 & P A I DNA
P TEPT R AR B B o ("% R ILR YR Fnucleoproteinff)
DNAFRE] > DINLPTESR 877 X Dy 7ERT 1 8 B & BURSRAT
TEE [4] - FETR > Wang®H A GEHHDNARE i 7] LIS 2 8H #fHIVHY
E):éf’t}if_[S] FE5K > EREHL EREH TDNALEE A LA

h R R I BIPURT 2R - MR~ BT i gk - £20074F » =
’)‘Ef“‘ﬁmfi%ﬂ%%ﬁ’]DNArEEIEWAJQ%{?J:I‘UE’]ntFT s — S
FAE RS PEJE MR E (West Nile virus) DNAE W » —HE M
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TEfER (salmon) FJEGYMEINIEESERN (Infectious Hematopoetic
Necrosis) DNARZH[6] °

= ~ DNAJE I RYIEEES
FEm AR AI R 2 - B EZ0UERRE (R—) - tHEGD
(SRR RE e BT - DNAZ A (T EEEL 2 mils 722l LAy 8EEkK
EXH M EES AT I TSR PR E A A 77 2
WEEYEM R > R RIS EEENED
{EATy I ER T2 IR o R EAIREER SRR IIEEN S > (0
ENEEERERE - ZIETERIE N O LGS iR M st ke I FE R
(humoral immunity) - #3300 EAGMEN A RIURE - Ot
eI MR - it E A DI R E » 6N 8 DA RE YT ZB0R I
&G o B2 H #E S+ S AR B LE PR VE R ERS i > AT RE
L EAEERIE —BMHC (MHC-1) FRE1THH A SR TR
(MHC-I restricted cytotoxic cell ) ZfE > FTREFRAEIIIRFER AR
G -
— {1 4 0 5% Vi A B RE B () FSF 5 | 25 R 1M B A 1 92 1 B IR
(cellular immunity ) ° #5& M % [ E £ 2UE R H PR 2 R

%
B
o
z
>
E
]

R~ BREHINILLE

Ik EE TR SER B IE RS | DNAZZHE]

N o R4
Prig g | 5 it 1855
RS FE | 58 i3 B
B T L HR i B fii B
#7FE R R ER
PLERA | & =] HEE L
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il (antigen presenting cell, APC) FIR/FARAVHTR - R HFME ~
Iy B —AIMHC (MHC-11) 736l & > REAEDTA 2R
PEAIAIAE 2R _E - SRE%HE L CD4RS ERU TAIIE_E R THIIR B 2 35
(T-cell receptor) F&ir » WEILCDAGETHIM - #ZE LA CD4RG
THIAEHTAT DS L BAIAE - (& 60 B Bl /- piie - A BTiEs 4
R o RIESSUR EMIEE > IR A & &R0 >
LU 2 BRI E A MERTE (exogenous pathway ) o #EIRMED
P I e E 2 i BRI A AR DTS - SREH PRI 0 =NE o HikEsE
ROR(R BR 2 B BT R I BOR - RS PTHEE S A A GHIE A
979 D BRI 26 AV o FHESS > P s S i T A A (R A
TG P R TR A AR S S R S HE - #8 H proteosome
SR RERR (peptides) FE% » fi## Hantigen peptide transporters
(TAP1, TAP2) ZEMJHED > FFHEBKE AWNEM (endoplasmic
reticulum, ER) ' » BEIMHC-153> T4 & > FLEEMMERT o [FE
HhFE BT B 2 28 Al & > AT LG L CDSES MR THIE - #E b
FICDSIZTETHIM - &85> B A ERAIAILIRE » SO M s iR
PETHHAE (cytotoxic T lymphocyte) o i& ZEEZRGHIAE AT AR TE#L 7
JRUBRT R > S DUARHIE PR T o e e - ST A i
RIFHEIEFIIEE - PR 2RGEEEA AR (endogenous
pathway ) © {EFRAJEE K2 M REVE EHUR > A LLUKER
S EIPURE AR I A M@ TS L R R - s AR B SR 5 S FE LA
Prisrms = > R AW AEMRE » SRERIEH IR ETHII
FHAAAERIE I E RS, - PRAECR LA IR -

DNAZ m fE HE HAM — 1 #T H2E » NS DNAB#E AT LUE A
M A - FERE N RIIERE SRR E O 'E - 18 5E O Res i
W ELES—AIMHC /> T-ff & > FICD8I5 M F M Z R ME THIAE -
ERRITETE - BT H IR ARSI R IS B T DUE R



TVER RS I > Hor B RE T R MR R AR Sk S - 322
DNAFRE i EEZ 1R e — -

PRt 24t > DNARSEEA T EEL - 558 ENEaaMEY
#e o NS L B E R B AE L - #A 8 O e A I
BEIIETE o g A B i o T RIS RBUR - B SR BRI
G S FEIFIRIRE © Fr LA > S B 1Y 4 A S S DN AYE B 1) 55— {18
1EBE o FE - PR IR T R I PTUR e T TR SRR Ze s
M — P PUR 2B HRG R R0 P 2 A2 i R AN DT i ik s
AP - DNAREE R EDE - tHE IR S - 7] DU 5 3
35 H RISy LA B B R P DN AR B > FH 2K R Re 7RG B R il v 2
F BB BRI - IO > R S DNARE BB - FHE
HELLEAR Ty > W A 5 G BUR &8 > S B 15 v AR FE I 8t
Bl (emerging) BXFFVREAME (re-emerging) JEYYIE > R LA IR
FIRER o BR TR IREIBEERIDAAL > 0] DU b s R e Bl 5L R -
SRR o BRI ZI: - DNAREETUELGE & K - i H. » K
DNARE (LI NMRIEE » AAFEImHE (cold chain) AR -
GEF BGHERAR S > JCHGER S = B -

%
B
o
z
>
E
]

MU ~ DNAPEWT G

DN A P ) FE AT 00 AR o 28 A TR AR T 1Y
JoR B Y A B AT - AR E SR E) F (promoter) Z1% > FH]
FHEE IS (vector) 3& AHEA © CMV promoterse i i FH 15
B+ > KIE & AT DALENT PLARB) A0 IR P il 22 B0 HH oK S i
Yy o HADA RS IR E BRI RUERET » BEWEH L 5T AEWIEL
fy - RIEEZRES O T G2 Flg gl - 7T LUEDNARE i &
AR IR o UM ERFIEREA -
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(—) Y lEfE{t (optimization)

HESRH IR AT AR & T EDNAS 2 — &1 (R
DNATFHIR B R AR ERREE ) - (HER N FEYEIIRNAR &
GRIARIE > Fr IS FIDNAZE ST IEEE 2= A A 22 52 o (U
DNAFPHNA—RE fll & 1 NHE 2RI - it LESRF A P BE R i
R e A AEARE - LEC S DNATF YR AL - R A A RS
PHIZRIA -

[FIfRH > RNAA FRAE(LRIRRE - RNAFYIHE G @ EmIIG/
CE & RIS T AL st - FHBEE D aUEGEE - 85 H ERNA
FF41 v cis-acting elements ° 52 2| H At H ALK =P Av a2 -
HIAMTHIV A gag® F H rev-responsive element » AR ERZ reviE [ »
gag N RKER - W& —EEEMEA « HHEMEE 7 L
rev > FRAT AR BRI - RS2 VR i B IR s K[ 7] ©

(=) CpG %1
DNAZR & (] — 2 Rp M vl DI B 3% DNAPE H & 5 & 51 # 4
MR E - KIGIEE B DNAZ Z 5[ EE B 2 28 S 1k
(polyclonal activation) HJHLER » FAEDNase/z Ml » R SAN
Ak o AEE - S HHPLEYRIDNA (A4-FRDNA) -
HIJ i AR B SR [8] - BAIR(KSE EVIHIDNA B 555 AL WIDN A Z TR 17
TE&BCEF A2 5 > S AL PLEB Y 5 [ 38 50 2% S E R RE S A BB
[l = 19957 & e H AL - MR DNAK I )5 | L 5% K FE RN I
N R AEMEDNA » CpGEERZ H BRI E @ H %A AL
M PLEI AIAA[9] « LRI PLEN Y0 5252 i & B EE A H
HAbHICpGE A 2 FIEIEALHI S FE - EFRIICPGRETE/NE: (CpG
motif) » WHEBIEREHIFEFZY] (immunostimulatory sequence,
I1SS) - AJ DA IRR RVE AR - AL —RYIWIRIIEEGR - &



FEIL-6 ~ IL-12 ~ DUBZIFN-« ~ IFN- /5 5555 » fEDNARY i ) 5 e i
i o {5 E EEAJHIAI[10-12] ° A CpG motif » & AT HE AT LR &
DNAJE i 1 RS R -

(=) TRIAIDNAFFAI

R AR EERIE o &8 SR B I RELY] (UTR,
untranslated region) © i&2EfPFIEEIRNRIA > (Hu] DI AEY)
FERFIFEIR - #HE L FHIINEIDNARE B H > A RTRE W] LG il
AV RN R BT S B HURCR » [AIERAYEHE - —fmRNAFT
HEHApoly-A tail » A] LUEImRNARFEESE - HifFse#8i » BAI
T % FIDNAFRE 1 45 0 Apoly A tail » ffEE 0] LG AIHTE T ZRIELHT
MR EA[13] ©

1o ~ DNAYE N ke
A7 E s DN A RS T A A DL B -

(—) E#8 (plasmid) #kifs

DNARE P i FIEE T M SRR E #E (plasmid) 2R
HVFEE o — MY B G PURMER & B B A E -
FEEE R IR BRI - EERENEOEEY) - %8
B LHEA — R RIEEE] T (promoter) ° & /EDNARE
FeRAGEA o RIFIEIBEE) T - BAFEE A ERAE - RELE &
SE MR EE) T » FIAICMV (cytomegalovirus) BXRSV (Rous
sarcoma virus) BRE)T > & H Al IR EDNARS i Bis) - -
FRILZI: - B LA B AGRE DLU UEE TR RL AT » DUE AT
LIAEAH R oK & B S B g -

M DNARE 1 % i 5 150 F 77 15 2 1 i & A& i AEYIDN AR S
e WA R K ENER - RBDHLAES T 8
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LA RIIE A o WLPYTESS DAER - LA AR & B B0 I8 1A A e
Py o M EEA TR SRS TAE -
DNASZEFR 7 A5 {IEEF LIt - iEEDNART HIAETR ~ &
WA 2B 4% T HUBS IS E N R A & o B DN AL RS A R B
J& o B THLATES - DNAZEEG L A] DU B2 N ek TER T » 55
ot - BRI EEDNAKN S £ H /R (gold beads) I -
AN AR R E T AGHIEA - R R ] LR DNA
PEEESR B - B AR R E - RS IR E AT DA
DNARE i E R AR - AZ8m[14] © BRILZS: - A NE
AU CARRIRIE S ~ AR AE H B RIS ~ A Y SRR s
T o A58 BB B K 2 )& (i Fireporter genefJZRILFHZ 2K A
T 0 eTTRET [T B L ZE B SE— D AN ST - DN ABL i H#S
(liposome) EXlipofectinl & /E—itE » Al EF|DIF RIS ~ fE e
S~ BCEAMESE TIIERI5] - RNEIEFT T > AR
eI FERTREE B P IE o B RTHIRH TR - WL TER RS — 1
PAERES V7 20 N EAE A T8 » tnT DG 2 RE S 585 2
FE o LESE - LPSTEST RS REZE LITH-1 S ER E + FHEY - DL
SEIMEHEF TRz v - A BSOS # TH-2 S [ 16] °

(=) AR
F A I 2 o e 8 EAAE AR M > AT LU DN AR 1 7 A i
o A E EET LA - BUGE H e ABEIE - Al a2k
TR o FDNARE il A 2GR = a2
R R A BB YIHEIRE o (B e (A A T A DN A 15— B 77
ANEEA - WAEEE A RILBPTUR - 5 1S ERI R E -
RPN SR E SRS (retrovirus ) S IRFHBARH &
(adeno-associated virus) 55 o FI| R £ EZHES - K



RSB R AR R B R R - 36 HR SRSt nTRe & 3%

BE LRI E - BT TERIEE - &S RRERS T ER
FEFH o A3 725 B FE FHTEDNARE 1 - FL 22 50 B2 (1 BRIV %
A - A HERERN AR -

(=) Al

S C R e e A BCED B A AT I P B G o FRAM AT AR A
K CARERI T » BE T 80 Y — b @ & g A (E2 AN & 250 I
HFANE (attenuated bacteria) > FHIFPURAIDNAG A E] H Z A
Wz o o H AR R A SR E IS  [FIIRE > EE R 32 DN AT A #E
Ao EEIEE RIS SR R B - & R AE R TR
Sizemore® AJ219954F » FIFHEE KE (Shigella) #i7 KNSR
") 3 -galactosidase ZEKFS H &P (intranasal) 3= AZEHHAN > #FHL
A] LUZEAE /3 -galactosidase{HTHE Ko bk MG A4 [ fE[17] © HEYY > tE
AN FREORTERIVOFIMRE  (Salmonella typhimurium ) REHT2
AT (Listeria monocytogenes ) WJEEIK] » LG THRAELHI[18] ©

75 ~ DNAYE W 5| #5580 K FERI v 5E 53 -1 Bl
—FH{E - DNARESHIEATHIEZ - B DNAKE TS HE A
B LI - (F G I A 1S 8 A T EL SRl e 1 TR g R AT T
5> EAREOHE  HEOEEYFE - LHREE EHEANRER
[ o SRTMGE & A #F 2 AERE A EEET - B TR S E 9 e
REUER > BE A HAMF TR RIGEE 0] LG | 8w e s b »
SR EGHEERES - DNAK W EALMRAEY ZERK > 7]
fe H HpicogramEnanogram & - B E BRI LB R S E -
Al AR BRI E R AR S v LIEA AR & - 1 B UL A
Bl A —FR PR 2RO - 8ERF A AT iy

%
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>
E
]
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AT LEE A& 58 AT L AL A A4 - (B2 S dm 2 A LN BF
HHAE (myoblast) BOZHLA/NK (myotube) » EffIZRIIMHC-1
S MHC-1153 FHIRESINGE AL - TR ILH A 3 53 F (adhesion
molecule) HJRESTHANGF o BE 5 LIERHHDN A RS 1 52 3% I FE A 1%
il o FTRERVAEFEELEE - DNAR]REE HEE A E $ERT AR BT B AT
faH > {H B AT RERY & DNA FH AL YA REL AT ik i > F91F 728 AR &
H (EKDNAARE ) {HAGEZE TR 2RI - i A I 4
MHC-IEXMHC-TFR I F TAHEIE S o 7EE 18 /4 SR8 > RATRE
G — R AR BRI DU 2RI 2 T AEDNARE 1 RS S EF -

HeTC A &R » & e el B iR T B RSN &
F1 (nucleoprotein) DNAJE i {EALAMMR R » HEIF I8 40
FHAEFT AR Z & Henaive E BAUIYBENLH » 3% B AT 0] Z AR
PURERERIRIZTT - B » FIFAFEIH-2 haplotypef) &
T HEFEER (chimera mice) - SRR IR G i
AR B B Harie - R AR Py AT R 2R R 2R 1Y
H-2 haplotype > {HHHENTAERY (bone marrow derived) HTJF ZEAAH
HEAIZREL S —H-2 haplotype © HILEBRAS SRAGAD - 5 [ FEMIHERT
MRS E (CTL) @2k 3B fnTAErIPUR 2RI (APC) Mk
WA A S o 38 BEERAM—MEAR T AR PR SR A A & 1S
[A] o S TE AL P ARG Ane] s & Bl 1 2 V8 B2 B e L P A A
ERE R - A2 TR ERCHIEFIMHC-153 1 2k fa Ml E
ATHIMEEER - HATfa a4 -

ETEST ATIDNAZE N » 1E#E A AT DR FE R IR 2 AR
HIIZ 572 [RIZF22E19] ° TE WolffJiFZEH » FT ApRSV-L'E#S » 1
DIFEE B A AIRE T 22 27 H Luciferase & PERURRERE » RiE19(H H
LI F[20] o HHIEAT DLHEH] » DNARYZEEL AT DIHERE 2 A0 —24 »
T 1of[E 7 B BAER - CASERE HIRIELC HIRER] -



£~ SHETDNAYE W 5% I FER V515

DNA#E i Ml I FAE & MR AU TEDG b - #HRERAL - AIFE
T B R (adjuvant) BCEAWHEEEIRIE > FHIEC - A 6E
AR R S E o {85 AL BF T DNAZE i R e EHILA
[ —{ZiE ] Acardiotoxin ° Cardiotoxinxe FH#E 3 125 B H 2K 1Y A
13 > A LLG 1N ARBHMER A - (HA SR A M - e
5 B B F LA MRS AR 2 M (satellite cells)  © £
FHcardiotoxinTHAC A L AR A e 3 #% > PIBAUAT L R mPiid

(HBsAg) MJREREEL LT T o FHERY - 5 FT cardiotoxinfl

HITDNAK T - HilEg 10 KA HIZIGIBAIT 2 R IEPLis - 6 HHTH
FIRAR TR Z[21] - HMIMEER (cytokine) thA]E EDNARE Y
Pep] o FEIIEFT AIL-2BXGM-CSFI1E S FIAk R IR a1 E s
BT R A AT Bia% & B R PTEs A S A M THIE (CTL)
S HE o AN FIARRE IR th A SR SRR ROR - HIANTL-4 8 #8 AT DL
RS SEAETh- 200 B © ez - IL-2BE# A0 DIETh-158
J& o Chow <5 A G #EH] FH [FIIE v S R ELIL-12 K. IFN- o HEH#E - {5
BRI R IR B DNA i i 25 1 % S FE R B2 Th1 [ fE[22] © 1MAE
SEFECEIRITIE R b > S TEIR RIS TIFN- o BERGE AR /5% - HY
AT LN B I @R S e - F It mT 0 - MR g R~ E ]
M TRy [ M - [RIIR AT LGRS e S MERTE =X - {80 F Th- 1§08
Th-2 > BCFE S AIETh-288 55 5 Th-1 -

BYR Y HE H (heat shock protein, HSP) s&—REAGHE A fHEHE
L T B EFAE RSN E S E - efMrrae E 22 fIm
MR E B ER)HE8E (folding) S i#ETg (transportation) H R ° &
EVIMEBEAEIE ST (stress) JEE TR » EfTIIRIAE G - EFH
T RANG AT B ARV 80 AL AR & — 1R » A BOREZ
WroeEEr > VRS O ERE LT 2 W IR R BE R PR [23] - —
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A HII RS - TR R AR s E e » (RS2 8E LR
P FERIBR T > TR B R BV TTE [ o 18 2 R E R IAI#R
WEH AR TEEHeMELS TS RENIE - FE L 7&
—ECHITR ~ DR ER o~ BCRRER e o B e A AR BVATT AR 65 % 70
(HSP65, HSP70) HIHUHE B THUNEI S [ 24] - i8St ¥ BVA TR H
M TERE JI A A P F R 224 - 8 SR MR Ar R e n] DA AR
BRI BRI - CRE —SeEEEEE - FIFHEVR
65 K 70BR R M PRI & & B > v LUngsm SR SRR sk
S HE > ELFE SR ARG A 5228 S [ 25] ©
FH9M G BRI DNAYE B (UICEA plasmid) » 7 00_F#i BO#|
Wor+ (costimulator) HJVEM (IB7-1) - HIA]LUEHUERE SR
KARTE o ERIEIE 2 it LARE Bk SE 2% A - — I8l 88 B2 1 Dt (KT 2 L
BRI T 2R ARAL - i B o+ AU DU E e — R
FIAEEA - BURTHEIIH TR %R 7 T [26] ©
SunZE A FITF 52 88 BLAS & B 8 DNA B AL CpG AT
DIAE B ARG st e e il - HSOR L B 2 E Freund e B B 47 [27] ©
Sparwasser>% AT FERE R » CpG AJ LURI S 22 fiif ( dendritic
cell) FIIE(L[28] - HHILER TH#—LFECPG Al N T LIE
B DN A 1 375 % 5 S LA » 55 0] DUHE et € M IR fE DN A RS
A FH B o 473 0 EE B A €4 © 19974F > Chus AT E— D 38
B> CpGiititi/ N ] LU & B 2 & 1y sozyme B H 1 5828 S FE »
FHTh2 85 55 DA Th1 5 fE£5 F-[29] °
B > DNAK T A AR > HEE 3 a6
& 53 M AIE B A3 25 & - 55— WA B (transcription unit) >
FlizEmelamE g R - B— A mARIERI AL (adjuvant
unit) © TR EBIE TR S S AR S w] LR
FU I 2L R A L s A 2 A v B TP N2 I 12 o 88 1 FEE AR5 » ik
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FEDNARE A S 1] DUERE HORMER] - FAMRAETI A1 7E %
A B (LRI B S AGH 2 KB A - DU EM @A H A1F
FHEY > BRG] B A B R B A T i T 0 1 B HL AT
BRI BRI - 18 LeHl T B E — AW FE REll % -

J\ ~ DNAYE i1 TR 3w i FEH

DNAJE i F (I E AR - 224 E RS0 7 TEBG 2 /D 8-l
HYRAVE SR F[30-32] - S ERFAEBIIRIEE 3 F[33,34] »
Heh @ FERE ~ M bR a8 S S A A I GYE - A A
FEDNARE i F RS MR YR NGEE - o I e ik A 75 S LeiwiiE
FIFEREGEEE - [35] °

(—) BEUFF%#

BAIAF X% & (HBV) MUDNAFLH /& H AT # i 7E 5 i st A
DNAE I 2 — o BIATBHUAT 55 H I B o3 /e DIER TR R4l & Bk
PIREPUREE, o —fi%1i S > EEEHTISGREE 1 - HER
P& I IEH WIEEEAAYE DA 5% A A RS Pas - ifgess
B FIFH ALY v S B AT A 975 2R DN A P 15 BITAT /28 2B B ) S8 22 157
i  [FIREEE AR PTHB VI B THE S A I A A M T S fE [36] © TEBAY
HF R IR EDNAZE > CpGhtifs/ N R AR I I R RIBR] > &
98 T BEUAT R IR EEDNARE 1 TR [ [37] < bR T B E SR > BAY
AT % R FEDNASE 1) ABS BB - 16 FHETED g » #iCR8R
B o BRI 2 EHME RS 2 1% » A A R AR )
FOEHS - DNARE T A REEAIRIR[38,39] ° FETE B2 I B b
BT - BREIFF KR & DNARE E FIRCR - (KEEFIDNARR K » i H.
PAE— BN H A REHER RN %% T [40] - 2 LTRRST 7B
AFDNASE H I E 4 -
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bR 7 ATV BAINT R RS -t AR BAIIT &k
DNA i AIG BRI T K o A& {8 B i 28 o5 75 8 i B 52
o BRIFF RS EDNAE i A Ui 2% 7 BRI R ERE i -
AMEVERR T IR R RIBAUIH KR = R PR - AR AR B 4 %R
FIImRNAMIA K - [ AS g S A S E R EGE - 2B
GBI R E R R TR th 2 B B iy S [41] - Bk TBAY
HFRLIAE - G2 AFFEDNAZE B ECTIT £ A E A [42] -

(=) WATMEE %7 (Influenza)

FATIERCE IR R — (i B R Eoe e e NE g ge gt - FEUE
Hhemagglutinin Jzneuraminidase Wi & 5% [ &5 H & NEr#t 2 > I
FHREER » TS BOCBREARAT « MITHEERE RSN ED

<nucleopr0teins, NP) - FHEECE A S G8 5 - nlgen] LUEAE
TR EIIRE ) o AL EREST » MERAR S WA R LUE
ERRITIRSET ] PREETE E RS -

EERHSNIE B IE (avian flu) JEVE > HEHZFMER
Pl — e AT DUPRGH AR i ROR AT SER 8z i o BT Ris T
RS AEBRE TR AT RERATHR BIR - R I TR
FIEGE o BUA TUEE  RR AR TG  80E - BLERTEE I E&
FEHES > DUSGE R B 2R S » BADFTFEREUE H FIRER -
R VRS IR T AR AR B8 - B E 2R AT - LAWY
P BOEF AR N S o — B LR E IR RE - R E
TS W BE HH B2 A P AT AV EREE © S39% » IR TR
JREFPRFRIHISHAR - B iR SR (R » RITEUA IO EeRs i wl
FEIERY - FEiEBE g 2K E - DNARE B e BRIt 13T 585 > [(NE
IR AT hemagglutininZE K 7] DIRER 51 LLG> 1 A Py 22 B B 12
BIELK (cloned and amplified) > fyR T IRERE_EAUZ0EM: -
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FE L WATHEREIRESDNAK R R ERE R — -
R F A AR B A T 1 S i & hemagglutinin (H7) %k
C (ERES EAEAIRAET[43] o VURIIDNAZE H - thEAS 4RSI
A DUA R E B R B VIRA 38 R S A TR [ [ [44] - BEPR RAFERIE
BREE R - DNAPZ (£ AN A] RENREZE £ 2 A PUHE S E > fRilt
(IR FEEE 8L - i FEERITE (gene gun) RILIEREE S T AR ELE
TUBR B DI IITE T [45] « AITE - HUHS A A 7% B R WA 16 H B IRE
[l » 18 NEASR NE o o S PRI TEaER - YR IR
HEEKFIDNALEH - WiANGEIR AL B SRR JI[46] - W] A2 J71H
VIEAERT 22 NHEE TE - R E L HINESE o LAY - BFEhmA TR
BN e N ET TR - FREE AR S A AT T E R S
EHEEKNFIDNALL Y - £ EBBEANARHEE AERE (BET
antigenic drift) FJARIGRATI SR EFAIIRE 11[47] © EBERAUAE R
tras HREE AR A# S b R WA FERT TE F—{ER & 2219
ZEN - DRIRS AR T IR 2A S i S BB T R -

(=) AFEREA 2B (Human immunodeficiency virus,
HIV)

e SR BUE DEARSE VIR 38 > SRR B YRR R R H 7
R o HUE > PURBZEYINIRIE AR « RS & BT
VE 5 BRGESEYI R BT - — BEAT8E > JRE UG - RERR
BN _EEEYE AR S 0 KE P BRI TII B RS B hE R
8 o JELERIFRNIE—HE - (HIF3 R B WIREEE - )
IRITMEREEE 7 B RTRER I 51 -

FWIR BRI SESEREILEE - HE > BWRE
25 T (BT 2 0 T 0 L T 2 e DA ) SR - v O o TR TR
IR R - AR ARGl DABSE H— e 2 R is TR
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VEIRBEPEE » HR » B iR SIS RS 8 LR A A
5 Bl HRRERY » BWRE AN EARE T - mH > ZEW%
RS — P28 ~ RN LIEERE A (integrate) E(15 £ AYELA
R ~ HARF AT R s B AR = N2 B T R S A o
5 GRREREE (subunit vaccine) FIMTFEIETR % » alfE
2T Pt A 1) B2 0808 2 75 v AP A REA AU THIT B2 08 R 25 /& 44 48] » Pt
LL > BIMs 250 0 75 v DL 2 A JEA sh LRI e S BOE RR &2
— o BGRMUIIREAN A B 771 - B 2 FR R R i £
fiir » RFART ERIIES[49] - DNARE TR » A6 0N BN
TARGF 2RFF 2 A7 SB[50] ©
FIFH DNARE B I E iy » AT DL 2R 34 978 75 2500 14 1B 8 255 (K] 51
bR o THECE AR R RN (fldlgag, env) BB - BLARY
WHoe > flEE A BRI o FIa » A — 28 DU A %
(rhesus macaque ) {FEESE RIIMHIEH - DLEF W IR AT gp160
R B E R IIDNARE G > A LACRGE TR AR - (R A R
PEARZ2)H 7 (human immunodeficiency virus, HIV ) -JEFHGEEAS
2" 7 (simian immunodeficiency virus, SIV) {EffJHE: (chimeric
virus of HIV and SIV, SHIV) [JR&HL[51] - 5 —{EE ST - B2
¥ (chimpanzee) {E#32 L AJHRE 2R = gp160 k2 gag-pol
FRH I DNARE I LI - 1S 7 sz HAh A A FH RN 2R
G R J1[52] » U ERIRZ - AIEAS R~ —2 -
+ EBABEAE TS DN AR 1 A H USRI > DU P& B iR &k
G o Hrb > S EREEN —ERE#HE - AHRZE RN 2RWE
(HIV) 2-PAgRae i - o a2 iy 2 I A~
2RE (SIV) - (B —FaalAS T fE H AR MGE B &R -
Fit LR DL B P AR A B B[ 53] © Phisar i By & Bais U T RE 2
RIS A 2RE (SIV) FEECJE A HEE REHEIY - s A



RIEAN R (HIV) BURHBE A 2RE (SIV) [URER S
(SHIV) fERCIE ASHE RAABIPIHIEI IR - 2R E R A
MREANE (HIV) / AERR - 800 - EfayaiisE Ak
RAKE > e ] IR AFEZ B2 m s &R E R - HE
Ui E%ER - HHE b - TFEAEIIRSDNAL A EH RO AL R
il > HTE D R EERC A E 1N S DNAE 1 2
[54] - AL E > EERFEIH BN S & — F%E8 - REPEDNA
PE e SRR T E e 7T - SEEUE R RIK[55]
FITFAEFHIT HABA RN — B - B UREDNAKE SR D
A LU MR AR - AE—(E B St - RIRFAEFTIL-209 8 -
A] LIGE R IR Fgag S env EEKI DN AR SRR MR » 2 A2 T AT
DUHE S AR R E TR S & - S ELEE SR 2 Ui IRA HH R [56]

(M) #52E  (Mycobacterium tuberculosis )

FEIZIR Sy 2t i E B G MR R R 2 — > U HAE S
WA By HAh g% Tk e B B H Mg I LAt » ASEZm I BB 22 X
B S o PUEEMEAS LR H R R WG & o S FE RS R
RGHIEEE o £/ (bacille Calmette-Guérin, BCG) & H Hiifx
AR TAY AfidS A2 RS - (HAA R R SRR SE » AR5t
IR HIRTE-R0%IILRGE /1 - HAl g EE 2B E > R~
ey AT LATER] 8% B8 A A A TR - 5 A5 1% T RS 28 B s P s %
BRI EGS o AH M ANRETENT P A WIAS BL R s © BAh—J7TH > R
FE ARG T A —E AR R - BRI B2 AR5 A% B 35 B i ]
5% (PPD skin test) S{SHELIPIGE o AL > 285 B AT IS L R A2
GRS ENE

TERSAZ RIS e - il A% T o B 2B — 2L e e 1]
FEHIIEE - Hl2119-kDafiJ& ~ PhoS ~ MEVATE 10 ~ 65~ 70
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HR[25] o a8 LePUR AT LIA [ RE TR FI S5 [ FE[57] » "I RERT LA
TEDNAZ P E BB - B ERCKEE - SERREEH6S
[IDNASEH - fEfTEZ RS LR » Al DI A R RS % B &
[58] o Th1AHAE S FEAEASAZ B R LI Fe il EFEH 2L > IDNARE
A LG 2 m Z  Th L AHIIE S FE - S vT LAs D i 7% TR L A AT 1
FIEFRRIA » BR T TEG -t AJEDNARE B 7E A5 1% B R R
I o Lowrie DB AMIIHSEHET » & HSPOSHIDNARE i1 FH AL /&
PALIENY) > vl LD B s P RS AL B 0 W R BTARS £ 8
PIRIRERY > (1S E IR [ Pl DA ARG [59] - SRS RE R
R R EME - RIS IR R0 H B - IR E R N A 5 EK
PUEEVERS IR IS A - 5 REFE HHDNASE 15 2K H8 A GBI RUR - I
R TR FT AR IR RE 1 T DLTE RS BER R -

FEAZ R TIDNAKE [ > BEIRH AT ARHE — S SE BB & -
{HEE 2 [ B I A MK FEBE - B B IR ) » JLFEDNA
BEHELIFERRE » (R EEERE S (FlarEfRr -+
1) YERSBIN (booster) [60] o HABRIGERIIEF /7 - BALHE
i s A% B DN A 1 B AR B AL - 125 > & 0FEGCR Y66 F
[61] > A A REEE| L BB HEFT /1 i SE AP IR Ty -

(1) %9 (Malaria)

e IR 2Ll W A AR LRI RE R o (BRI ERET A
Z o TEEA RS R AR R A R 2 — o FEUN ~ B Rn 52
Ml > FEIRAIIR T MBI o [FIERAY » ST AR BTEE M FE IR IR B
WAL > LSRRI TR AN 7T LIES L o

BEIRPUBE TRt —E R A ¢ JBEIITANT R e 2 FEAAT
MR o FERIIDNARE I CASH 71 2 & BUL 8 REENY &
B o 199858 A —{f A\ fE B BREEHH - FEEIIDNARE i vl LIAE A #8
AR REN M E (CTL) [62] © B2 EDNAZE Y



NAEZENGURRIELIR - & HE s s SR [63]

(78) ANFEZLEHE (HPV) RS H 15 SHIW

B T FASTERT - DNARE Wt R R EL R G - - 7=
SEIFEIIDNARE i e — (AR AFIIFF o 75 SEf e N\ FH S EAURIE
2 LR AR AR TR R R A MR R S A IE o RS ST
ESHEE A FHELZERNE (HPV) R HR[64] » THEA AJHEL
ZeR A (HPV) HURGLEn] LATERG = SEimi # 4 - o
G RTE A FHPLZERE (HPV) FREGYE R ol LMFE A (Gardasil
BilCervarix) » EMESEFFAHPVIILLE M A2 A B8 G5
I o ANithiE BL T SRS W AN BV > TR B RS o HBHERR
EFHPVIEEH AR LHE P OCRBEHPVII A EE RN T
ESHIEIRA - ECRNEA o BTl - BfE S RERE T2 S
AILUER] - T ESEEIIDNALE IS » — B A TE -

FEARE A T 5 SAFEAH AR > 08 ABHPLZE N 2 EGELET
BEERB - FIFHSHEHE L A BUEIDNARE Y » v LA 28 A8
HE W AR S > JC R THIIE SRR S e > 358
NSRS R A BB A - SZBNEEITRCR - BRI - BT
SR e A E r e R R AL T TR - {HRRE6EKETA S & il
FIREREAL - anfr] 38858 B A R IR 8 7] LIGA 2 08 N e - {Hi2
NeErE R L > & —EFEE EEIJERE o a0 LIFEHE
WE6EKE7THIDNA » fi H 2 EEUFREI[65] o T B SAIHIUDNAFLE i
MRS - CARREREEE bR - K& &8 2 LA T aURS R
[66] o A3t i 3B 2 A R RE & S DN A S B i 55 1 78058 I [ #5555 -
HATHEASHFF L 5T - PRSI R HE TRDN ARE f 1 SR S - 21
ACE > s 2P TR IS ZE/HME (dendritic cells) ~ {28}
ZER IR 2 ELTIRE ~ DB anfe] g L As) 2 il R BE T AR IR 22 A
TEREE[67] °
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JL ~ DNAYE B RIE T ke 53 1%

HEAMANTEEDNAG gl A E Eryg @ g » aifar
Lo g B riE b 38 2% 3£ K (oncogene ) 2 BN T 5
{EERE HNIHI K (tumor suppressor gene) IS EAIEATRE(L 2
HE L EEEE SRR o M - FT AZRIUEAL

(quadriceps) HUE#8 HAFTEHIYTANL M R BEDL (hamstrings )
Hs TEHCE A E SICHHAR A (ERH RV #E IR TE o M B RSB 4T
ATTEHEDNAEBAR TR LA I b o [LOF - EHSAETERY )T X
BERERIZ X (episomal form) - FEHH A PEFAIEZ L (intergral
form) ° FE L FENGFHHITMMEA > BEHMIZ A R a il AL
G o BRLET 0 P DNABE GG G A o T e A E
R e o s VS B IR S — T (5[ 68] o 1 LLE R
FER > BERSTERPEREB AR > (B2 TR E DNAKE
ARAR R IE A5 26 (5 O BLEATE -

Ab—{E EEAIEE - DNAZHE &S aESmELE KR
FJPIDNASIHE - 1 B B 18 2R 5 0H 2 W 2LEI YA 5 JDNA »
A G EVIDNAPLHE o (HRAEIEH ARG o w7 LIS HTAH
EDNAYUHE o HEIRAEE DNATER ZLEI I H#E A € E P IDNAPTHE
PIEAE » AHZAE IR ZE A TR DNATLHE - A1 & Bl 2LE)
YIHIDNAZE LA X (cross reaction) © FT LITE I3 # Bl A
G R R o v AR - A B tE e
NZB/WFIE - T AKIGIRETIDNA - HlgrEd Tar) fIHIDNA
Pl o PR MEN g S 2 RN o B R ] LURER I R
FEAERIER AR o I Ba] DIRHEIE 3R o #iR)353T > BLa iU 9EEE
7 > DNAZEHEM ZLEIPIM A - e £ PR DNABTHE > (2
AN & B B SRR - BT H B s R 1 3 B 0 2 0 2
T2 > B DA ERR R A E69] °
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A4 —E T RERIRTRERE - AR RIIPTR RIATE AR
BB TREE EERIEM M (immune tolerance ) 742 52 MIFH#EE
T1E EEIRI R S E o ZAFEIH AT 1L > BR T luciferase reporter
gene LAY o WV AR DNARE i RV P U S8~ & A 8
R ° Luciferase ] BER 3 /& S TEFF AIME » A AT LA T AR F ol 5%
B> HEH B GRRE S2 TR E SR -

KIS - — RS eIl S E S LT « (HEIif5e
FEUAFTE R BT DN AL i v S B A2~ 5 RAVEE S T > &idhak
ERIE AP ERD RS o (HIR AT E HE R PN e84 -
FH L AT AIDN A Fry BUEAH R i A E AN o 76— i P
PP IR ENFEEE (epitope type) FFEEHT » DNAZE HTEREATE A
e S 5 HPREREkr USRI ENL (epitope) B R FERE P
FEAEIANFE o HAFFE/EDNARE SR R FHE B2 » %
PSS DNARE i & SR e > S HE =2 -
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DNAZ Fie —ERG BRI Bl - (B - E5E P
AR - BRSO - DU TREE BRI - 15RF HFF2 5
[l - 7 2L 2 HONT 5 b R IR MRS » B0 A BB th R
DNAF B £ AR RR - (LIS S B P P - (i
TFDNARZ F R R EZ (0 5 E— B2 R  MEPRANIL - IEXEHTHY
B 77 2R T T AR A RHE 2 BRG] > B2 Ot T (ERT R
I o B E A UIRERAT AR Z A B B I E SN - DNAKLE 195
WRER - A BRE A ATV SE R R AR - DNARH RS — (i
EFShT 7 BRI TT 1
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