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3% AR GBI B 45 (WTERT) #8%74-F B & M, 127 000,
A1 132 AEAR, RARIETS FEEREFHRK
#(5p15.33), 4£90% A Loy AERP i & F Rk, @ IEF R
AL W) A A A IR, TAEK SRR B T T
F b DC R otk ME 8 T 205 1 3B 00 FIRR
WEmMR, 2DCi#EhTERT A KIIZES, CTL #
WA hTERT #3040 % gk A, FFEMKRINFA £ AP
kR # hTERT e PE&Y BF % 20 . B b hTER T A& 384 & HL#
— A BN R R RS T iR A R, AR hTERT &9 b
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BE, B, 8XE, BRE, TR, B ARSI TR
VIR ST IR, HRENHIZYE 2005;13(4):528-533
http://www.wjgnet.com/1009-3079/13/528.asp

03I

ipi (telomere) SEAFTE T Yo (AR i 1 — Fe TR 45 04
NN HAR S HESH ) 362 DNA 925 (57 ~TTAGGG-3")n,
K/N65-20 kb™. HIRMMA L2 5R)G, ks qei,
G0 3 — E FL Y S A0 MLt AS AT S 1 R AR R AT
U, BETORR 70 2408 A I 40 b e A R H R RE T, 1K
— ey IRl R R S  IE R L 90% 2 A
2T IR AN 0 P SR v b g T LR N, B o 40
i ARTE AN 0 5 o) ST B (A0 M A vk g, HoR 2 N
PR, IR AEAF ARG 0] REROR ) RS R R T R R U,
Wit et al RILUT, B, BEAIE, SR
I =ANE AL TPL J hTR FERAN N &R0k, TR EH
B B2 B I FRIE  hTERT NN AR 41 B A = 55,
TEfE5% IE W AR DRI, HhTERT (RIAKFS IR0
WNEFLRE AR S5, #42 hTERT  cDNA Fsihir B RH 2 ) R A
BEFRANM PN S5, mAS I R v MR IA 0, IR I R B S
PEE B hTERT PR IERIFTT 0. B, 7Esm R 3 A
TR, AR R B RE G e VR T R R 2 b B £
B4 B 47 (human telomerase catalytic subunit,
Bihuman telomerase reverse transcriptase,
hTERT) "**" hTERT (338 7K 55 S Bt 1 R AT AR G
PR, AL hTERT O 8 o L DL B O 32 o RR /5 58

IFHPLRRE R, AR ThTERT Stk Ed, HAlE
AN 2 B o R SERIESE, LAhTERT 44
R R RE S B VAT XA 2T I I P R AR I 2 AL R
FEM AR R, W REA0 R 0000 Al g
MR B Mo st 5l
g eel L BT s e e A
Mgt BR AR REFRN . PR
Ji %5 DURTERT S 48 s A HTI R VR IT TE IR 5 45 R
Z BT B %

1 hTERT BY45#8. IDREREA™
hTERT 4882 K & Meyerson et al “IHiNakamura
et al "PANTHG/INE T 1997 B4 BITE A 1S58 =
JURR B ek sk, 4 Hl44 A hEST2 M hTERT. hTERT
ISR SRR TR M 127 000, HE 1 1324
BRBR, BT AU FERAET (motif) F L ANk BAF
SE Y, DR A T30 R e S I — L LR DR A
T 5 SYE ARG R RN (5p15.33) ¥, h—HiE N
A, KEAH40 kb, HETEANFFERH PR RIH A
FHOCEEA. hTERT XK IA T Wi 23 s i i w AL 40 21
T I B 55 AR LT 4 4 B3 . R A i A I 1) PR 32
gy, AEFE TR vl B g A ZE R E . hTERT %
DRI N SR A BRI R FRAE AR AR R 4, B4 i
EP AT, RN AR B
BN A iEte . R Bk E
gt Fps bR ANM O BT S AT A
MR et . FHKk. FhE. TRB. TR
Yeanpatee) . LAY RN . N RS AT 4 4 i e
&, AIE XL Mok AL AT HE — P ST R, B
BRI F T AL (WNPC) 7E 5 g
hTERT J5 U H B R A %) ke 5 IE % — % A,
B vg o, AMEER AT AR, AR AR A B E
BE20 H S5 5 e e 55

hTERT HE 25 (0 U 5 L0 2 B 17 8 thpran . 2R
RJLARE BV hTERT R FKIAME FH :Spl, Ap-2;F]
B R I — S| LR A R, WMZF-2, Wint-1,
p53©° e p21 5 E2F Al BEAF T p53 X} hTERT (30 si1E
F“%. B E c-myc 7 hTERT ) 1 FE AL G008 Y,
T RE i hTERT R EFik. (H Kirkpatrick et al®%k
B, ANFLPHE c—mye mRNA ZKF 5imRiB it iF LR R,
c-myc fg & LA hTERT A REFHU—DH5E. KK
M, IJLEZARCOUP-TFIT #65 hTERT B3l T4 R1EM,
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4 hTERT AY£IA©4°), i TEIF (transcriptional
elements—interacting factor) 5 EWS/ETS Ji & 67
i 5 hTERT Hah F454, LA hTERT mRNA, 9%
RiEgE M. Ah, Wang et al'*VRIL, TEIRRLEE I
A IR R A A ES L OBE S, T8
FUhTERT He A 7E 42 5 FUAH . DO RE X B9 FF U/ hTERT H#%
S, IR 2 L WRALEE T RE AR YR €5 KT S 1R
hTERT 381k, Banik et al V) RHL, PinXl fE4ARN
TR 45 S A hTERT/h TR & &4 1 5 i for g
v PE. T kappaB (nuclear factor kappaB, NF-
kappaB) # & B A S A2 8% hTERT MIfE A ™. Zhong et
al™VRIL, (ERRRARIRE, ARG IS S pRb KR
RAE2F-1 M@FIE AR, FHAE G (1) A7y Hi 4n i 5 3
FE L. 1, 25 ZR4EAFE D3 AT I uRI RS 0.
Guilleret et al™LRI, kiEFFHMEM4AME A CpG
55 B v B R AL R i R B R A I — N A

2 hTERT 225 R NIERAVANEEXTIR
BB IR e R IT IR 45 R A N R E L X R K
Z B IR T s R, XA R VR T
KA. BAIE ORI, TR o G R 0 JR R AN 2
D51 Ay iR 8 A R IR TR, T R A X A R B JR AN
B BOE R R R A R N RO B, 2R
R 1 B8 A DG B SR B 2R B R B . T A BT R R VR IT
FEOR RAH DS B R AR IR R R, HRIRE ERA
LB IR AH DS PR R IA . TE AU, B R PR
e VRTT B SR R A SC PR AL AR RE P AR R HE SR O, AME
TR R S, T B RS AE A S5 A I RE A i B
M RPR = A S A e Re 9 A AT k. BEAR A R PR
REAZAF A (1) FRIKF 46X 2 MR T o] |z Hh v A
(2) FIEALPR T e ABE 0 H 5 S IOV 5 (3) ANFRIE TR
AR LI e T 57 (O E R R B R R e B F
AATRERRER, DladiiRatk,; 6) el e wmy
(1 G S N FEUME IR ; (6) RIBTE & MHC T 1 MHC
11 %47, AMIATES CD4+ F1CD8" T 4if e,
hTERT J2 H 11 BT R0 R A LA 3500 4% 14 0 e e AH =< 1
J&. 90% ()R 40 iR #2345 hTERT, [RIE KT 75% M N B2
HLA-A2, A3 B{A24 [EHI1E, HhTERT fR/bRIATEER
HRF, F, hTERT /B & T 2 b
J7, A —FR O R R . PR AN M LA MHC - T BRI
KRB EhTERT MIPUERL, X A1 b st R kA = 1
CTL TF T 53 17 4% 17 e e 4 o L™ SR e 4 M@ et
A e I8 4 P T 0 DR kB e AL, (T R O kB A U
PR TV hTERT BYFRIL, {5 b8 40 P pAy o oL I8 14 95t 14
TREERE R, XASHE DHIH MR K, B
AN M FE T 0% hTERT 4 5% (9 CTL ] B8 SRIE T IR 46
TYNME, FhTERT HURAT DI RS HA KR, X—M
5 L Ath PR B R R B R A OGP IR PO SE AR (SR AE
HopboRe B3 g P RS AT ) bR IROCFERE bk o

DT G AN B TN B2 AT R Titu et al™E
LT 3THIEEMREEER K12 A HEENE, HTHE-
gamma ELISPOT ¥ (interferon gamma ELISPOT assay)
3 RS T SEB AE AR A T 40 MR RE TS IR ) HLA-A2 PRI
MIRTERT 92 DNEAL. HLA-A2 [RAHIMER CEA FAL R
R A EEA. ERRI, H7H(19%) BEFEKCTL
RERA 2/ 1 /N hTERT R 4w, Hb 2 4 (6%) fgilhl 2 4
FAL; A0 (11%) B3 AeiRml CEA RAL, HRHN5 MR 7
BTooR. T iR H o BTG 191 Be R0 hTERT B CEA Az, 2 4
PR A R H IR R T R EE R XF JIEY]
TR WTERT A TARDEIER AN, (HhTERT £ 57
0T 400 P IR R e AVE BR, MR B E RN AR R
WU hTERT FRALHY CTL. Sk B T AR B F 48 A7 2 91 40 g
BT 400 (CTL) Aef% LA HLA BRI 4 77 IR A M hTERT
FREL R BUR R FE A AS R L 2 RIF A h TERT BH AL BhJee 40
Hateol, Bk, H sy I EARAE, hTERT 1R Affe & — 3 AR
{17 i Jed AH DR TR

3 DLhTERT AEERBV AN R R EEATS

Wt LLhTERT & Al R Z RNz, Ak
BN, SREIRAES S L3R Ry B X
RE/Z [R5 hTERT &5 B o iE T 2% 203, D5 1 A e )
WUAR = e V. SR (dendritic cell, DC)
0 5 B B HL T B 64 8] B A B vk hTERT S JEME R 5944 T
— 43R, DC & DA BTG R T 41 IR ThRe e s Y LR
PR EANNE. DC mAKPRIAMHC TEAMII XS T, X
03 T IR S s AT TR DS AR AL DC L AR AL
JEAREE SRR N, XAl LURHE RS EA, T,
4 M DR 5~ B DR TR B R I, [l %8 DC g2 ar i 5 e 3
HUASE LB S fe ) — RPN, SRk IR A
TRIT BB 0 FIH DC % hTERT RALAS B 24
T A EAM, MMESHARFZE hTERT £ 5/, MHC-1
FRRIME R TSP R RN, S BAh TERT A4
AT e G e L PR VR IT R OB

3.1 hTERT £ B#&4 DC Frolkis et al"“RIL,
FANBZMMA DC RIXmPIRE TP1 X hTR 45, {HAR
FIAWTERT, [RM0¥& A bR % . 8 AR AR B %
5 hTERT Jifi DNA #/DC 1y, Bl wEA hTERT EH
fIEL-, E3— XBUKRHERLFELRDC J5, DC R
BEVEE K. XL hTERT X FE 1 DC 715 S CTL &Y.
hTERT #55 # CTL Al RGN [FHSURIER . hTERT BHE
MRl R, {EXF hTERT BRI A58 4. Rk —25
FrIZLE CTL %F hTERT pUe R, B MRS R E R,
hTERT %5 R4 56 YL 33X 28 hTERT BH PE A9 BRI 40 M. 2 0 5L
R PR R A MR RN, (HEEMCTL 2
BRI B SR (PR I, hTERT HEPH T BefE b %
TR TS S IR B PR T A0 A S A B IR e Y
A, fEFIEIN A hTERT ZE KB E DC (hTERT/DC) W
v oL B MR FD / ek Ri R, TR T AEF hTERT/DC fY
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BhRe s T B BT Y BT =, Saeboe-Larssen et all®
R 7 A L T G AR A G B hTERT mRNA %% A DC
WEMRIE, ®PEDC Wimbilg 2oRA S, FERES
EFXF hTERT (45 Rt CTL M. AR hTERT %5 RME M6 1)
DC ¥ SHF M CTL Hufhi s W p F= A4 R LR F5 i 72
Hr, CD4+ T 4Bh 40 Mot i 5 SCBEME AR A . B 20 e
9% T EL K Ae % R I 75 S A5 R AHOCHUR (1) CTL & CD4+T
M. Su et al™WG4RT0 hTERT/ B EHAAAH X R &
I (LAMP-1) (KA mRNA #6454 DC, RILA] s hTERT 4¢
S CDA+T 4 M )30 . MEm Ak DC 3% 4tk & hTERT/LAMP-
I mRNA HEI T4 hTERT HUERE S HI CD4+T 4, X
L hTERT HJE4F B0 CDA+T 40 J S 44 8 77 A F 4 s
CTL iR % 2B, Nair et al®"#—HM T )
YA AR5 . A4 14 < B TERT (wTERT) mRNA #£ 421 DC 42
B KB, S5 REIER CTL 78 2 A5 0 B2 (0 2 K g
BRIRE AN f,  JRH ] 5 A = Fist A 3 SO IR B T8 < B R 1
A REEHALE T ZRIAmbE, it LNV Z AR
IR RIEM 32, 4R, Nair et al¥nTERT nRNA %
AW SR A MG R 5 51 R B4 N mTERT ¢ % 1) CTL &
. R BRI T RO FR T, R A G
JRhTERT 4¢R () T 4 MBE B E 2V B, A AT
W A2, B DC A5, hTERT R T 40 M) LA
S 5N REIRIT. DC A biER S 2 E P LS
Nt —3P A, Ping et al"YRUWFRRIAKRIADC LA
BERIREIE . Ping et al AR GM-CSF 5 IL-4 i SH
BEAN M 2 Ao B DC I FE AR, BRI SRR RS 1 B
F-&. g2 % (lipopolysaccharide, LPS) &/ i,
BEDC, RIBEDC AV MMEEER. B4&, LADC
S-S H . hTERT S #E 0 f b8 400 v I RO DL 1 7 SE IR
NI 5.

3.2 hTERT 4B £4% % fkob & DC AH DC BN LA HUR
B RNV R AR, BRTTEIE hTERT BEEEARAL, ] [
FRREHUR MHC— 1 K2 kb i SR 40 A, AT 58
iF, BMpEPURIREE &, e A ph e B N, R
T M 2. Vonderheide et alP™ pIfiRENT 45
— /A~ hTERT 1R F ALk 1540 (ILAKFLHWL) , £7 T hTERT
NS REX E R IRY 10 NME AR, £ MHC-

=1 JETF hTERT BY T EELRER TR

I 25 FEAr 5K HLA-A2 (HLA-A%0201) BRI LK.
HLA-A2 ZEH LA HLA ZXEA, 450% MEAFA. T
WAFIFGHEF N Je 33% R ARSI N B X FpaR AL,
LR, 1640 BES5 HLA-A2 5y FERLE, 5
F2470% LA E R HLA-A2 (+) MMA&F=4 CTL. F=4 /) CTL 7F
PRAMRELL 1540 4R 1. MHC PRI 77 25815 £ % hTERT
(1) MM ERME (. BEEE. BHE. RE) KA
PR JR AN . Gk 208 . R ) L e e A
AL T 4 B Ak U20S, RUE hTERT 4K DNA 4k 40
M AE 2 AZ B h TERT + 40 M J5 7 R I H BB MR A 4B, T
FA B Ta e ik E P HLA-A2 J5, hTERT #4L[ U20S #i4E 5
P CTL WA 1E T %, #t—PUFR CTL /A2 HLA-A2 [B
. hTERT 45 7R, X —RIMIEIT, Vonderheide
et al "THEPHAT T 1 BIIRARIRGS . AT bR A
WA, BERHDC, SHLA-A2 [BHITEM hTERT 1540
ZRIAR ML %5 85 (keyhole limpet hemocyanin,
KLH) LRI & 53 B AN, SR 7 HiEEET
4 PITEARNGIFE hTERT KR/ T W40 M, FFREL
MHC FR 1 1 77 2 2% 1 el 40 . S /D 5000 5 1 40 v
BiEgEAE, KB PHRUERF B EMZEES. F1 6%
F IR A AR . IR R ET X hTERT () bR S B K VA T
BAH AP, B 1640 RILAk, HAh )L/ hTERT
CTL IRRIRA W R, 2R THMLAHLA-A 1955
fER (R L) . AJLLEW, MR ME 2 hTERT LR K
HLA 8B [ AT IR P HAN],  ROA3EJE [A)— HLA-A 284,
hTERT HL Rk B A 52—, K973 (KLFGVLRLK) Bas st 4
FIHLA-A3, Aeibse =0k CTL 41 M L MHC PFR&IPE 77 X %
157 55 % Rl 2B 29 hTERT (+) B B8 40 2. HLA-A3 %Kik
T 15-25% Ky, IXAE R hTERT B8 S 1697 FI N
HE# 27 K8 60% L LIEE. Arai et al® )\
hTERT & HEBR 7B B MAKEB (VYAETKHFL Al
VYGFVRACL) RE LA = £ B hTERT 45 4. 52 HLA-
A24 TR CD8 (+) CTL . iX4 CTL fELL HLA-A24 FR 45
PE 7 A5 IR A0 . HLA-A24 (HLA-A%2402) 257 5 Bl £F
HANFEFEW (>60%) , 7FEH KNSR ANFERL N
20%. IXELERKH, SKYFET hTERT MIFUR KA T IR %
REVRIT AN T RO AR 2T, i TF

=01 2B R HLA IR ST MHC 23|
| 540 B9 ILAKFLHWL HLA-A2 MHC-I
R572 B9 RLFFYRKSV HLA-A2 MHC-I
Dogg 5 DLQVNSLQTV HLA-A2 MHC-I
K973 12 KLFGVLRLK HLA-A3 MHC-I
V324 193 VYAETKHFL HLA-A24 MHC-I
V461 1 VYGFVRACL HLA-A24 MHC-I
hTERT(766) * LTDLQPYMRQFVAHL HLA-DR4, DR11, and DR15 MHC-II
hTERT(672) % RPGLLGASVLGLDDI HLA-DR1, DR7, and DR15 MHC-II
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25 BT PR 9% TR SR RS (R I 15 5 BT 6T R AR DS P IR ) CTL
J CDA+T 48 B, F#RhTERT fMHC-IT $iJ8 £ ikt
TE[RIIN 34T, Schroers et al®%5E T 2 4~ hTERT {9 MHC-
1T $HJRZ BKk:hTERT (766) (LTDLQPYMRQFVAHL) & hTERT
(672) ( RPGLLGASYLGLDDI™y,

3.3 A ATk EEE MY B R R A B G 0 4 RETU
SR (AT 299 S RN FES YR EERX, W
PLhTERT 2 #8550 b6 S VR 9T 25 W) I 25 1 0 3 2 5 06)
HEPR R RN AR, Kk, &% hTERT B G
JT R Em 2 FEChTERT FHME /D EE & A M B 5 5% &k
I R Ay A N AR IR ) . N AR 22 B0 a0 A U ) 28 B
Loy Fli BF B ISR ERZ R W BRI, A
ZE hTERT 45 R0 CTL BYR4h. M IE W& M T4 0. ¥
S ob Nl il DI Sy R Ak N e R S P o )
B LUK W 3 s g vE E B hTERT mRNA 33410, 3k,
B hTERT 9 G W iX e e SR AN f 2 — A% g, {5
A4 A A1 S50 LB B X R 2 A 1R /N EE 2 WA . W h TERT 4%
SR CTL BB v for B BH L B bR 40 M, 1 6k B 5 9 o
o T8 [ BH 2 0 8 1 40 B R 0 0L R R Y S
BAEEIF P, HBATER TERTnRNA [ 5840 Mo ik i1
TERT 5 PE CTL O 0] A BB MR I ARG, (B0 o
BIEGEATE R IE MA 2R RS A 5IR B & R RN, /)
RIEWE B 1F. Dana-Farber JBIEMS BT Vonderheid et
alUN) T A R RS R S M T RS L hTERT
1540 0 R Bk 4 LR F2 i i 2R e 3L R B 9= 10 B & DC
Hibr32 k. GRAA 1T 2 BEEERN (EEZ ),
7o 1 G B BE R RN B H AT AR MR T, B
of i o7 i ) S BE DRIVR T S AR e A . X AT BE S AR
fl) TERT Rk K-P 0, A A ZM f2 9 TERTmRNA
JKE, 1 TERT mRNA ZK-EARE 84 R H & TR IAKF.
R BB MERR I & TERT 25 H/KF, HANBER G & Bk /MHC
GG EKF. Swiggers et al MPPRABEY,
hTERT mRNA FA TR ()33 7K F 3 A B 8 17 v bor B 16
PE, EVETERM TR E hTERT B35 K BIM. B,
I AT B P A F W H 2R 50 52 TERT R S0 CTL Il Bt 5
KA hTERT & H R IA K EAREOOE 0% £ hTERT £
A K.

H i b B se 6 45 BRI hTERT 78 1697 7 Al BE 5
THEE/EH, WBoon et al ™ F hTERT:540-548 it
PR G B 5, ARSI R Py AT A W 2 hTERT : 540-548
FERAT A, (HiXLET 4R AR e, &
TEGIR A TEATAT 2 e, {2 H |7 K2 #0235 hTERT
TERR R I ER NS e 8. FEE PR
hTERT REAS7E AR N BCIEOR PR s I B, HAEIRIR
EEIEER? TR, (AR SR (AR RE 40 MR 3 I
T40H0) FFIE hTERT P IERHAL, KZE CTL i REB
R IHLHI A4 2 a0 5 hTERT BRI 14 1F 5 4440 0 e pE B
5 CTL My s, HALHUE RS MR 4 ik ? &
10% [ g e im b Bg M, e BEATR (high

microsatellite instability, MST-H) {57522
FERATAE — Fh A 80 v A0 8 1) s b SE K AL (ALT, al-
ternative lengthening of telomerase), TEVRYT
AR, IR R AN M 7R R R ) N R A ] A AR AR 0 v
R B AN FIm 52, MakfE ALT HLHI? B2, X hTERT [
TIEF ML R — RIS RIS YRR ], fl —
AR R ST IR S VAR T I A T TR e A I
IRAAR N IR e va I 7 i3 O 4T 4R, W R e 6 hTERT
(%) J 9 G s S I8 BB 22 A R B0 AR B 3 I IR RL
KT hTERT B e G0 8 L DRV 9T LA K 6 S s Tl B 44 75
BN .
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