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dxstt} [ Radford KJ et al. (2005) Pathology 37:534-50; % Molldrem JJ (2006) Biol. Bone Marrow
Transplant. 12:13-8]. 3k, Fo] Mool HW, T mAZE oz HYJA QIXE WEsle v8&
vebd 4 ot (% Campoli, 2005; % Kortylewski M et al. (2005) Nature Med. 11:1314-21]. =3k, A
ol FTUYL Lxd HEF Fo TAh L FAN AEY o)Ved A#HUY [FE: Gillanders WE et al.

(2006) Breast Diseases: A Year Book and Quarterly 17:26-8].

el 9dE F AV Ei A/l HAAY oW EE AR WAL AUs=e JolAel ofel g JoE 5
g BW, FAF TEAA BAlE B G @90l A7 FholAY A7t FA% & Axo FEYL
et o, webd 9A% WY Bge 2t RoE dSEth med, B feels-slE ¢ e
M- ofFREs] B4 Ei FAs] e WA R Solgsl Aolel /1918 A AANM BA A
4T M Aok ol Ryt

U GUe] 72T 93 UG AL BT AF D P B 9g ADIA SbeE 9 13e f
=ahed glol AW AFAHeldr. Ted, #3E Wel ML BE £ % Hvtamel o 98 Ashs
A ARl B YPHOR fold BB Weow ABHA BAG. WA, ARE WA HE BC A
A AEE 2 QA AES 98 2047 et

Ao Aoy F7te FFo2 wdsE Zolvl. HER2/neu
HAbolt} [#Z: Slamon DJ et al. (1989) Science 244:707-12].
Ca®l 20 WA 25% 4 Yetv, o] It EAl= 533 o 59
A Ao|t; [F#: Pritchard KI et al. (2006) N. Engl. J. Med. 354:2103-11]. HER2/neu: 23] FH st
A drERden, e WA Felol=r) ojyd duldz e ¥, Fhfe] o]fd HElo]=r}
E758} 229, HER2/neu (M EHZ 1)) olm]=Ak 369 - 3770l AF-&3tc} [Hx: n|=E3S] #6,514,942% ],

E755 ¢t WAoo g2A, o Fo] Aoldt WHNFHES W&y [Hx: Zaks TZ et al. (1998) Cancer
Res. 58:4902-8; Knutson KL et al. (2002) Clin. Cancer Res. 8:1014-8; % Murray JL et al. (2002) Clin.
Cancer Res. 8:3407-18]; A7} A4 Alxo] Y & AFAHAY [3Z: Brossart P et al. (2000) Blood
96:3102-8; % Kono K et al. (2002) Clin. Cancer Res. 8:3394-3400]; (D4 A3 T-A|XE Z33}7] 98] HLA
ATy EA22 28 & A& B} 71 Fepol=o 7ol [FE: Disis ML et al. (1999) Clin. Cancer Res.
5:1289-97; @ Disis ML et al. (2002) J. Clin. Oncol. 20:2624-32] @ FlEfo]= WAl o 2 AE3h= A%
Sol AT AZte] AEWe BS54 AEER T Ax-vlE W wes AFaion, A el

o] L
Pohs 2 ool A dAHoR P A8 T BI WYL YFAAE R

% 1

HER2/neus= 33 A% Ab 84 79 Aoy, Az A B F4& £dst=t Futds 185kd Bol=
A 7IuA gAE d5set [#3Z: Popescu NC, King CR, Kraus MH. Localization of the human erbB-2
gene on normal and rearranged chromosome 17 to bands ql2-21.32. Genomics 1989;4:362-366; Yarden VY,
Sliwkowski MX. Untangling the ErbB signaling network. Nat Rev Mol Cell Bio 2001;2:127-137]. HER/neu?]
I g/EE S5 JAEFE FEY (BCa)9 25 WA 30%el A dAEH, By 3AA] T F Hrh e 9l
A Avtel AgHEnt [#Fx: Slamon DJ, Clark GM, Wong SG, et al. Human breast cancer: correlation of
relapse and survival with amplification of the HER-2/neu oncogene. Science 1987;235:177-182; Slamon
DJ, Godolphin W, Jones LA, et al. Studies of the HER-2/neu proto-oncogene in human breast and ovarian
cancer. Science 1989;244:707-12; Toikkanen S, Helin H, Isola J, Joensuu H. Prognostic significance of
HER-2 oncoprotein expression in breast cancer: A 30-year follow-up. J Clin Oncol 1992;10:1044-1048].

HER2/neu 19 FHAHL F=2 W38t (immunohistochemistry: IHC) 2 ¥F &4 SlolHz=3}
(fluorescence in situ hybridization: FISH)9| 27}#] A dE& =38 3idv}. IHCE HER2/neu T &e] 23
S AES, 0 A 3+ (0= 24, 1 = vhe @, 2 = F1k 0d, 3 = ghe) e FAYH 2AUdR Bna
th. tE @Wow, FISHE HER2/neu FAAe FZ (It} 79])S 7HZ38HH | HER2/neu FAA 73] of QA1)
17 A2 b9l e] mlg2A FHHH, FISHZE 2.0 749 odold "spad"o= i et [ Hicks DG,
Tubbs RR. Assessment of the HERZ2 status in breast cancer by fluorescence in situ hybridization: a
technical review with interpretive guidelines. Hum Pathol 2005;36:250-261]. IHC % FISHY HALAE
o oF g0%olt} [#Z: Jacobs TW, Gown AM, Yaziji H, et al. Specificity of HercepTest in determining
HER-2/neu status of breast cancers using the United States Food and Drug Administration-approved
scoring system. J Clin Oncol 1999;17:1533-1541]. FISH:= 33 XA EgfaFFula (Tz) ¥kl digh -

_6_
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T3 A=l Ao Holm To 2 FHY; B A#F o AAJA ety [#3: Press MF, Slamon DJ,
Flom KJ, et al. Evaluation of HER-2/neu Gene Amplification and Overexpression: Comparison of
Frequently Used Assay Methods in a Molecularly Characterized Cohort of Breast Cancer Specimens. J Clin
Oncol 2002;14:3095-3105; Bartlett J, Mallon E, Cooke T. The clinical evaluation of HER-2 status: which
test to use? J Pathol 2003;199:411-417; Wolff AC, Hammond MEH, Schwartz JN, et al. American Society of
Clinical Oncology/College of American Pathologists guideline recommendations for human epidermal
growth factor receptor 2 testing in breast cancer. J Clin Oncol 2007;25:118-145].

HER2/neu®] QZFFxxtzAe] el 2 A3l Tz (Herceptin®) e AFES }_%3} AN = -] =
Fe Wgeys olEArt. Tz HER2/neu WA o] Alxe] 30k mmQlS At Axdte] Abghstd B
g2 Aot} [Z: Plosker GL, Keam SJ. Trastuzumab: A review of its use in the management of
HER2-positive metastatic and early-stage breast cancer. Drugs 2006;66:449-475]. Tzt HERZ2/neu ¥itd
(IHC 3 Wi FISH >2. 0) AF-4 (NP) 2 Hdo]Ad BCa gAbell s A== [32: Vogel CL, Cobleigh
MA, Tripathy D, et al. Efficacy and safety of trastuzumab as a single agent in first-line treatment of
HER2-overexpressing metastatic breast cancer. J Clin Oncol 2002;20:719-726; Piccart-Gebhart MJ,
Procter M, Leyland-Jones B, et al. Trastuzumab after adjuvant chemotherapy in HERZ2-positive breast
cancer. N Engl J Med 2005;353: 1659-1672], AU F3F AX=2] HER2/neu HHS 2t Aol A w9 AlgHA
ol &4 yehdth [F3%: Herceptin (Trastuzumab) prescription product insert. South San Francisco,
CA: Genentech Inc; revised September 2000].

N
e

FrEE "geye] & bE e oS 9 HERZ/neust £ T4 wHE I (TAM) ] o9 Exo] g
MEAR A 9-3S FAHsE A WA aoltt.  HER2/neus HER2/neu-#d HA|ZEE <l2Al8tal AMEA7| 2=
WAAE A5 = e e Wgdd Hepel=o] FFdeltt [FHx: Fisk B, Blevins TL, Wharton JT, et
al. Identification of immunodominant peptide of the HER2/neu proto-oncogene recognized by ovarian
tumor—specific CIL lines. J Exp Med 1995;181:2109-2117].

E75 (KIFGSLAFL, HER2/neu, 369-377)% HER2/neu ¥EFF3at 7o fetol= Mdoln, hAEE 333 A
E54d T "HET (CILE A=st7] A% &9k Milows 4 Al AR8¥al Aok [FH=x: Zaks, T. et.al.
Immunization with a peptide epitope (369-377) from HER-2/neu leads to peptide specific cytotoxic T
lymphocytes that fail to recognize HER-2/neut tumors. Cancer Research. 58 (21): 4902-8. 1998; Knutson
KL, Schiffman K, Cheever MA, et al: Immunization of cancer patients with HER-2/neu, HLA-A2 peptide,
p369-377, results in short-lived peptide-specific immunity. Clin Cancer Res 8:1014-1018, 2002; Murray
JL, Gillogly ME, Przepiorka D, et al: Toxicity, immunogenicity, and induction of E75-specific
tumor lytic CTLs by HER-2 peptide E74 (369-377) combined with granulocyte macrophage colony-stimulating
factor in HLA-A2+ patients with metastatic breast and ovarian cancer. Clin Cancer Res 8:3407-3418,
2002; Avigan D, Vasir B, Gong J, et al. Fusion cell vaccination of patients with metastatic breast and
renal cell cancer induces immunological responses. Clin Cancer Res 2004: 10:4699-4708; Disis ML,
Gooley TA, Rinn K, et al. Generation of T-cell immunity to the HER2/neu protein after active
immunization with UER2/neu peptide-based vaccines. J Clin Oncol 2002;20:2624-32; Disis ML, Grabstein
KH, Sleath PR, et al. Generation of immunity to the HER-2/neu oncogenic protein in patients with
breast and ovarian cancer using a peptide-based vaccine. Clin Cancer Res 5:1289-1297, 1999].

HER2/neu YPEFH-AAbe] 71x3 EX3E F5 WIaHE F=Z Tz (Herceptin®)2] ARgo] ZxHo
ELESPA= Tzf HER2/neu @A o] Alxze] 3ut dQle] Afste Alzx3he] Algsid RxeI=d Ao
o Tz A 713 g3 sAHEAeH, dold i Fxp “% A--FF F8S sl s gzl el
HEA HER2/neu HEE (IHC 3+ W= FISH >2.0) 9o x AET, Tz v 94 A1
Ao et xte] o FHE A mef A

tm
it
A
%

Ao, AA do] &xte] A& % HER2/new’} #LAEE 1913

Z ARgEn. aEd, Tz S F3 A=) HERZ/neu S Zte @A = AdE @4 yehdn,
kA, Tz Wezl ool Aite] 7]%3 uf, HERZ/neud FAste WG Hepol= WAl vhe 3 I
T3 0] HERZ/neu Y TAE 2= o FAME &l Aow qdHA G

gige] g
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2o who] el 7ol ols|E AlFEy] Y8 EeEE AowA EYo A B dRE A= A

FE THe B wye] GANES AYsty dyy s B wye] ¢S AYstE A4S 5.

T 12 E75E AHHEd 3xlel o8 AdEE Hue g4 2 AA 54 yepdo. I 54 (A 9

ool Enk 9 Ash)= WAl e $S YeldE HHsE adelvr. P dnk™Ql 55 2 14 542
(pruritis) T+ BHZ (discomfort)e]tl.  wlf-Ee] LubdQl dAl 542

= 2E 207M0€¥ =% 3% (median follow-up)olAe] 7+Z& wlolo] FH AE =4 (Kaplan Meier disease-
free survival curve)S ZAISTE. 17199 T5% Ao s, didse 2EdAe ATES, 20729
T4 FH4A #AS a2FAAY 14.2%¢F BluLste] (P = 0.04), 5.6%%th. AW TH 15 2D dizTdAe] F
H AEES Zh7F 92 5% 2 77%9 T
&= 84 % 3B WAl-fr=E E75 CTL Whe-& m=Aldth. (A) e gl g MAl-fr=g E75-50]%4 CIL.
cpg' E75-59°]% CILe] 5% (median) < odWHF A (pre-vaccination) =% (0.39%, H¥: 0 - 3.28%) 2
2RE HP (maximum) = (1.8, HWH: 0.4 - 12.2%, P < 0.0001) 2 dAWHFF (
(0.70%, W91 0.06 - 2.91%, P = 0.002) 02 43| S7HEAch. Sold b8 T-H%e] oyFd #3572
712k (long-term) (670€) F=& Atololliz Xfo
CIL. 7)€ W9S 72t 3x 2 7€ WYy
kA, E75 oA F W3 "] Qo] F
aF
(¢}

PHEARE PHEF 6719 o
<

[\
DD 0O

post-vaccination) &

0.45% [0 - 2.68%], P < 0.0001).

T 4A YA 4D AAE o Ao AuE TAgg. (A) dEEHES 2E gxjo] tigk DTH. "R
2.140.5 mm= FHElo]l= 14.0 &£ 1.4 mme} B ATH (P < 0.0001). (B) NN 3o thet oz 2 oub
5 DIH. A¥S4 vz o o % 1% AE

< 0.001) ¥ oWdEd E75 DTH (P < 0.001)3} H|wsle], E75 FEele]=o] tjdt DTH wH-gof 43t
Ak, (C) Algel 93 AW EF DTH. NP 3xb=, W $xte} vlwsle], 493 & DTH ¥+-5S 7Fx )k (17.3
2.4 mm o 10.9%£1.5 mm, P = 0.02). o]E NN ZEol|A F F wal feFo|xje] xjolo] 7]Q13 = gt}
(2000 pg o 4000 pg, P < 0.0001). (D) Fo=Fol| ot odW3HFF DTH. 6000 pg w|¥re] E757F Fof€ A4
=, F 6000 pgol Fold A} wlwste], s e DIH ¥H5S 7FFd (13.3 £1.9 mm o 25.1£4.0 mm,
P = 0.008).
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Jel= Felgd 67 F FrEE
we SR AA dPHE AUEEYE (19 2ad Bnc 498 B 5ol 08 T-AXE shn.
[e] =
= =

Aol 2FEOoZRE 0.7% WA 0.44%9] 938X

= 6 B 2 . = st wx 2139
B 57 2 T2 H4S FEAAT. AW oldel Bk AN HA4ol Aow, BF 2 B 3 AN 54
S gt BW 1548 Y 1199 e N2 (1), FE @), 285 ), 2@ 2), & ), 4
W, DAL D), W EF () L BAF (DS TR (BEE A9 F)

% 7€ SRIZF Aol fhabel Aol g whgo] &9 Hold (D8 T-MEY FE F/AVE BFS vt

= A =

= 88 §4-A3H HWIdES (enzyme-linked immunoabsorbance)dl 93] #HAEH+E Z71E IFN-y Y] AZE
Hedls fxrE =AY, dA o R, 91%e] @x7F ELISPOTS. 2 SAA S7he dd-5old (#84) T-

AEE Yepgglon, 509 338 S7FHE JeRAT (50% o4 HAdA F7FE [FN-y 8] AE).

£ 0% NaE @xdAe] S wed mAGT AR dqugE Auze] syel wrh 2gste] dAdow
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3 & RS ﬂﬁﬂﬂr T 18 %“} Al LRSS 7} ﬂt} (HF). o8 As& By mMEZA F
ZHE e St A 9 ”*EH F714 a3 9 2o A F2HE w2 dxd it §4 agE A
T 102 Ak Alglze] A o TS LIRS E=AISHH, 7 180 7] Al RdAe Yo fdgt
apol 7l Axb Alg|z2REE ] A7FIS Mysltl. vax 69 £ & 79 EAEE ulE A LRY b Ao)shd],
o] AR Fxy} ©x] 4] HFE Weky] wFoltk. F IFL 9/E o3k 2Fe] Bu Y (97 o 80, p

RE]!] hy A =

>
w
tlo
2
fo
o,

=

s
[l
o
l_z

rO

|

o

A EAGA o BAFUL,

% 11A WA X 11D¥= HER2/neu LE ©f OEe] &3+ E75 A1 A& 529 59 AIAA (
A BES (Huid A E AN E)S EA g

o,
=4
+
%)
=
HE,

Off

11A. AE3AY HY g - 25 A3 d-Hd (premax) % 9|4 cpg' T-M¥= EA 54
 (LE p < 0.001, OE p < 0.001), LE &A= OE $kxpe} wjwste] Z7be Hdl (max) 9+%
0.04).

11B. AAY W w$ - 25 AAW A-F (pre-post) DTHE EAGH o= Z718ldth (LE p < 0.001, OE p
=0.02).

11C. AEE - ALEL e oS E LE 2 OF gxlollA #astdoy, EAgH o2 o841 Fott).

11D. AF4E - AUAFHE LE 8= AlgEe] #AasHe 43S 7H- (p = 0.08).

T 124 YA E 12D0% HER2/neu IHC ¥F& 423 (0, 1+, 2+, 3+)d 93t E75 ALY A g 5239 xS ¥
FAA (HF£SE) 2 A vk (FUd A D AMGE)S AT

i

124, A3y | wke - 2
(p

APy A-H % So]% (D8 T-H %
@] HER2/neu 1+ #-77|3F Z

re-long term)®ro] FolAdS zt= S YeERAY (p = 0.08).

12B. AW 88 - EE AAY A-% DIHe FAHo= ZF7kekgitt (0 p = 0.03, 1+ p = 0.02, 2+ p
0.02, 3+ p = 0.05).

12C. ALE - ALELS

rn

QU EFE IHC oA garstdou, SEATHoR foshA Fdrt.

12D. AMEE - AFEES ZE dWAHFE IHC 50 #4381 e, HER2/neu THC 1+ Exjol A FAgtx o=
frelatitt (p = 0.04).

% 13A 2 13BE ODG th SDGel uidk oAl A& 2 DIHEZ yekdith. (A) ODG t SDGE] 23k =fo)7} H4+3h
(average) olWHZEA (D8 E75-50|4 T AL 2ol A vrebdtt (0.9140.13% ©) 0.5440.11%, p = 0.03).

+

73 Al (D8 E75-Eo|A T AX $3 =
o Azk APHEFT & (W Fel da Tk AEFE WAt (0.87+0.10% ol 0.6740.05%, p =
0.07). 67 2E7kelt= BEF 717 (8’ ET5-5olA Geiol Zpol7k ATk, (B) ODG ol SDG
Atole]l A al i (orthogonal mean) DTH ®EE (mm)> dlzw HIEET Zol7b gllth (3.0+1.1mm
2.0+0.5mm). HEbe]=o] ik DTH ¥F3-2> O0DG th SDGOlA 3ds] S7hakadth (21.542.5mm of 11.3+1.3mm, p =
0.00021).

A4 gFe (D8 E75-Eo0lH T M%

o

Ir
o
o
=
_>|4_’,
o
N
2
s
v

Y
—
=,
H:l

% 14% SDGSF 0DG Atele] 2 Ald-Eol tigh vluwE vepdct. SDGeF vlaste] 0DGE Rrh w2 ALE (p =
0.27) (& 333 &2 $4 F4)8 25 AF&S vehigk.  a8u, 006E 493 o 34420 A3s 2te
Ht} e IAER %“éFJMD‘r.

wgs HAjslr] gt FAE Q] fE

B saE] Ad AL Aol ve sy A4 e wA AEE @ RoRA, oud PHoz
= ¥ oune] WMol A@stes Aol okt

AAd 1

3z} MY
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[0063]

[0064]

[0065]

[0066]

[0067]
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A--94 (NP) 2 AH-54 (W) A2 x99 Instituitional Review Boardsol] ol&] <ol om AL
Alok A8 (BB-IND#9187) 3}oll Walter Reed Army Medical Center (Washington, DC) % Joyce Murtha Breast
Care Center (Windber, PA)OlA F3= U, RE 3xeE Gt (BCa)E FAgHo=w shelyon,

4, 38t e 2 apd o (Fe)e ¥F dAE vt 52E gye] #xE oj5e 54 aﬂs%
A% St Bla BAE AR 4w 9 T F AR AW (WP £E N FHeG e, B757F dut
Al Hekel oF 40 WA 50%ell A A E = HLA-A2e] UApA o2 At HLA ﬂﬂ%#.HHAi@ﬂ%
AR ESGom | HA-A2 B QA Ao bl sl BEEATH HA-A3 $AE A2 Bxpel as

| 5583, $5A & (active) % 2AEw Aaart. FAEL dPRFes] A, a5 ¥
2 Jduo @2 g9 (EAT, 34E 2 MUY (Candida)) o2 A3kt 8247} 27 23be] o] ke
o A G m 23, AIHAR] Aoz HFEHAT.
Z 186 9] 37} 2712 9] E75 Al AlE (NP = 95, NN = 91)o] S2Horn, o5& ¥F o9 & Ayo] ¢
ou} Aute] 9Ho] e BT HA-A2 2 uEo] HLA-A3 A & $2 (n = 101)
(49 NP, 52 NN; 90 HLA—A2+ 211 HLA—A3+). BE U2 3x (n = 85)ES 45
B 2 459 BE BAEL 0SB4 GRS oA u AN wAHAT. webd, 968 o EEE @
A2 g1ge] B3E BATF A olgrbea . 27H aFd dig ATEATA L dFH A

o Ye}

¥ 1

AEAFE B2 L B2 B @ ATEARA 2 ¥4 4%

qIHFH, #54,
HLA-A2", A3* HLA-A2, A3
(n=96)" (n=81)* P

A= FF3 ) 58.9 55.1
w9 (Al 32-80 34-87 033
AF

el o 89.6 81.5

71E}, % 10.4 185 0.12
Z% a7 v

T1, % 69.8 60.5 0.20

T2-T4, % 30.2 39.5 0.20
ZA A 5

L % 64.5 59.5 0.50

I, % 35.5 40.5 0.50
AH-%A, % 46.9 56.8 0.19
FTE+BE NP BHF 2.0 2.5
kR 1-25 1-15 0.17
HER2/neu THC 3+ X FISH +, 25.8 28.4 0.32
%
ZEE 589 24, % 31.6 17.3 0.03
XRT, % 71.9 80.2 0.20
st 9 65.6 78.8 0.05
NFHE =28, % 5.2 3.7 0.60

t101ge) g wa gk
A3)sta, 19L Add A

S
nﬂ
[N}
ot
rlo
A
m
ok
oot

T 8579 HATF #5 el & FAE FA3, 482 MC 11 Hete]l= WAl AJ o
2mg el E27F WAl qk(arm) & 25-E °é°17§.

Foage grrel EF dF4 9T Sstdr. aeu, wo 2o oquisH v S2E-584



[0068]

[0069]

[0070]
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[0072]

[0073]

[0074]

[0075]
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S, wEtd WA OF Fo B A2 AUt ofFHE T2E Qo] oE3u. el AlFEd
ek FA A, thxay Hlwdte] NN A& By e oibdEd %47} HER2/neu Zoh-2td FU4S 7HH o
W (25.0% th 7.1%, P < 0.05), Bt} H& A7} o FHE WAPM QWS wkektd (64.7% th 85.7%, P <
0.05)

Alg Fob, E75% 271A19] dubd oz ALgE = HLA-FElol= 23 L ae]F BIMAS (A ¥EW & 3) 2 SYFPEITHI

(HEWE H)ERH dojx= Ag AsA Aud 712sto] HLA-A3 Bl AL 5 Q= Aow YEHIY
th. E71E, ou]-94 B bZ B75-AE HLA-A3  CTLO] HLA-A3 HER2/neu-d oF A ¥ 2 Hajst 4 9= A
o2 AFHAY (FF wAA]).

H|Z HLA-A3 MHEA|E7} HLA-A2 M EAMES} Hluste] Z- o] o] ztoli= AUAIRE (54.5% W 45.9%, P =
0.59), olE<& Hu AL F9o TS zZte Ao A (90.9%T1 o) 65.7%, P = 0.08), L2FHo= F77}
3 24S 9 = A #ekar (18.2% W 29.6%, P = 0.4), BEU} A& HER2/neu #Ld 4L 7FATH (0% o
31.5%, P = 0.028).

AA e 2

IEEF L g meeg

fe]

E75 3E}o]=+= NeoMPS, Inc. (San Diego, CA)oll 93] 53 Az A THOR AHde= AiEAY. 3
Eol= X (> 95%) % aAdT A ARviEIy 2 A Egnloz Ielsia, opw]iib Rl ofpw]nib
o2 AAQ3Y. Ed 2 dibd A A2 AR Ao o8] AU, FAAZRE JElel=E Hit
Adgel 0.5 ml 5 100 wg, 500 pg T 1000 pgo 2 AFAsATE.  Helol=g FoAd dlEstal, 0.5 ml
9] GM-CSF (Berlex, Seattle, WA)S} E&atv], 1.0 ml2 HEES B&3 3, 2709 Aol 5 cm D] x| 7

el
k=S
I (intradermally) FoJ3lct. RE HEEL FU3E ARoA FoHIAT.
giFgE Algl=. NP AEE 27 dAlA SEre| = &8 FSA7] 7] TN 2AEE WA=
2 GA A AFoRA YARIEHAY. WAl Algl2e] AR AREE oju] FlE [#%: Peoples GE et
al. (2005) J. Clin. Oncol. 23:7536-45]. ZFet3] Awslw, 100 pg, 500 xg T+ 1000 pgel E757) 43] =&
63 U7 FAHEZ 3 A 6% A (HA-A2 %= HA-A3)7F zHzh el =g (2H2F 100.6, 500.4,
500.6, 1000.4 % 1000.6) (3 2). NP 3xE5dA HA 5SS AAstan &dsty] Y 2FES T892
TUAA F7] &5F 259 A9 w2t 2o Zd.

S
SR

X2

NP 3 NN AJ3 242

A9 & Helol= GM-CSF
gz HLA-A2" L L3 ALHF (@)
(A3Y) (ug) (ng)
dH- 3y '
100.6 2" 100 250 0,1,2,3,4,5
500.4 6 500 250 0,1,2,5
500.6 6 500 250 0,1,2,3,4,5
1000.4 9(2) 1000 © 250 0,1,2,5
1000.6 16 (4) 1000 250 0,1,2,3,4,5
e ‘
500.125.3 10 500 125 0,1,5
500.125.4 10 500 125 0,12,5
500.250.4 10 (3) 500 250 0,1,2,5
500.250.6 10 (2) 1000 250 0,12,3,4,5
1000.250.6 6 1000 250 0,1,2,3,4,5
E3 85 (11)

T Hetel=2 0.5 ml Hw A5l A7), GI-CSF 3 dd Aol Widgste]l 4F T 1.0omle) HE &
Aol w7 sttt
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[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]
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Ul 3 uA aFeke Rolslglt,
£ 100.6 TEO HokE W @e] @A AP WEoM, of % IFAA WP WFE o] oA gk
o.

NN Alge GM-CSF] &3S RN A ~AES B =N HA A4 §95 OS5 2&stax
A=A, H-HER2/neu-Td FTIFES ZteE FAE o/ AFoA olmiE FUS HEFT Hol
(antigen-naive) 5% o4 ?ﬂ—‘f Add digt AYrtsdS S8 8 L&=HAT. 1089 #xprt 27
o] &5 ol wigEa sulgel AA 33, 43] T 639 ¢

Gz E (PRIC) 2] ¥ w9 4749 ddbEE A 2 waA AgzE uHA] 4YE F o o
post-vaccine) ¥ 671¥ ¥ (F717F: long-term) P33Tt 50 mle] oS AFsta, PRMCE E2AI AT

PRNCS A%, vl wAel AREA F, Pz FFLowA g,

4. SA4AA S A Y8 di S X A7 & FRE #ASsha, 48 WX 7217 & FAY
B2 FAHs ] 5SS 2AEFEY. 542 NCI Common Terminology Criteria for Adverse Events, v3.0¢l
o TS wiHoH, 0 WX 59 2AUYE RISt By w2 &7F JRFdA] o3 540 YERA &
= AFelnt sl &% DFoR2HEH s £% IFo® Jdsigitt. #x-5o14 AIE A= T¢ TA
st Hd w4 54 2 A S5 7lxske] Bkt

T W AL H5A4L AuEiglen, BE $xEC] 9 AERE uiy. g4 542 59 1 81%) % T
2 (199 Ak, A 542 HA(ew (3 0 (12%), %—% ( 1%, % 2 (14%) % 53 3 (2%) (= 1)),

J ) od

X2 GM-CSFe] 50% 747)

=4 T2 A3 3R A2 FH-E| T E S} %01 B e A w4 A4S 551 (82%) 2
9 2 (18w, Hd AA 544 (A3 =5 0 (0% o 15%), 5w 1 (92% o) 68%), &

(

] 2
14%) 2 S5 3 (0% Wl 2% p = 0.4)°]Jtk. A3 xpe] =44 Wk zZhzbe] &% IF W9 A2 Fxel Y3}
Ak, webd, HLA-A3 8 Abole] A EE%% HLA-A2" 819} wlaiste] ajol7l QIQlom, T WS =2
WH2=E (robust)9} AU, T35 2 74 542 7H7F 18%9F vlusle] 20921, ol AR AAY HeldAg
< AAISH
Iy A, FApe] A GFAFAb oJ§| AWEE wiep Fo] BE AAES TA UYY o 23Ed BEE
St A Aol ois] #SEAY. AR THIHAY iy g4I+ B =
3 18

o
T2eF Yzl g, dak #4E 187199 $% F4 (median follow-up) &2 7fAIEATE.  o]2fgh #4&
azl 3 17199 BAES TFsNeH, dNEEE 2FolAe ALES, 20MEe T4 = 1§
o A9 14.2%%F wlaste] (P = 0.04), 5.6%%Att. Gﬂ WAETE 25 2 dxTddAe 7Y AEE (disease-
free survival rate)< Z+z} 92.5% 2 77%3lth (= 2 g agdA e &1 14 Abd (dA AE
[0S] 99%, P = 0.1)3} mlulate], #=5 IFolA= 4ugo] Aprdskglel (0S 95.1%).

2

A AR $A2A, Qe 9 D ZRES AAL] dlol $iE e delelw Eisha st
A @gsgleh, AN B4 A, s8AE) WA IFAAY R AL TPl F AF mFIA F) A
wol maslelt. 26790 $9 AR G0, SHY 18699 WA Ao &, BE aFAA

9] 14.8% (P = 0.15)9} v]wdlo], WA aF A 8.3%3 . oA qke] AL
(6/12) Ao | oudEZd A SxoA 0%2 AT (P = 0.04).

HLA A3" Shxjol| Ale] APFE-o HLA A2 3Hxbe} SAFSFSITh (9.1% ) 8.2%).

s 24 ARES FFESE-wolo] Wy o3 AE BAS o]&std IFENS vuskgleon, Add
qgA o] vES 2o-A (logranked) #A41& o] gske] mlwsllch. -] Azt diek P & Haol
wgl €& (Wilcoxon), M A2 Alg (Fisher's exact test) H& 2—% o] g3te] Aitek. T A

FHE

R ABHETF ofFA (dimer) FES Wlash= P g2 2258 ol &sto] A4tstar, DIHOl disir = =
a
[€)

shel Aatsae.
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[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]
[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
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AAd] 3
HA-A2: S22 8 o|ZFA A

AR RE MRol B H PBIC F (D8 E75-5o0]d AEe] EAle oA 1AL ol gFonn ugor 3
ZFE . ERe] Adshd, HLA-A2: WY =283 (Ig) ©]ZFA (PharMingen, San Diego, CA) 1 ugs HFe
(5 pg) FEOl= 2 0.5 pgo] B2-wlolAZZ2EH (Sigma, St. Louis, MO)9F 37°CellA whA) & 2]dk & A
GAIHA] 4T AGFFo =R A7) oA el E75 v Xt PEel= (E37, EZHCOIE AR oA (25 -
33) RIAWARTEL (MEW3E 5)E i"/‘é}"ﬂﬁ} PBMCE M Zslar, 2w <l ¢35 (PharMingen Stain
Buffer, PharMingen)ol] A& &3t 3 5 mle 3# Zg]2Eldl FH (Becton Dickinson, Mountain View, CA)oll
5 x 1071 AE/100 p/BRE FArbeta, 29 oA @ Az AMA. 247k #xjolM (D8 E75-Sol
A AES FES Ao AEA oS whEste] Ao, RE HES SHAE 449 gt g
His W %, o5 JTA 5 s,

E75-50]4 CILS o5 d 2 109 (3% post-vaccination) 2 6782 (717l oA A4l 9

) M2 AL PMBCAAM Hrtattt. oA AL VTAH WY AA (MEZSA D Ao EFFS] Eu))} A
2 #do] 9 Aoz oln " AT [F%: Peoples GE et al. (2005) J. Clin. Oncol. 23:7536-45]. Z7}3}
= (D8 E75-E0]4 (TLe] wjelo] mal A=, 3|7 (peaking) 2 olo] 9ol o3 A7z TE Hob o
=530},

1-11

= Al wigk A AL oA whgo] = 34 yERt flth. CBAHTARE ANHESF R A FEA
o (8" E75-5old AE7t BAH R felshl EaaTt. AUz £

9}1:}. A 48.3%0] BAE AT F 6/fdel folF A WM (0.5 2] ojFAR Aod)E
frAsrA T

750l Bigk A e
o]a‘txﬂ ] %7] ol=k

[}

(0.3 239 olFAZ HH)L 42.7%9] FAlollA YElt} (= 3B). T3 w9
JF-8-2 A FZ FHAsA Vet gy, A dde] Ad® $ixlE X%
ol g3 Z77 ddTh.

T A" EFA, DIH Whg-2, o]l 7]s® wnle} o] [FZF: Peoples GE et al. (2005) J. Clin. Oncol.
23:7536-45], WAl AlE=E whRIA] 14D F 0.5 mle] A ES (GI-CSF A F9] 100 pge] E75 &
P2 oRA 0.5 mle AYAAFE Brrstdet. DM vhes 784 B9 WS o] 83t9 48 WA 7247t
22k o w FA4gstar, Au Hyow Wastw, tixadt Blaskgltk. NN A[FlA, g DTHE o3 Edol
T3l

A el gk WAl AW adE S A, 9S4 gz @A I FAREE 100 kg
E752 WA AP 22 npHA 109 3 UREESE DTHE SA89 Y. 28 oUEEd oA, 74%2] b=
14.0 £ 1.4 nm®] E750 tfgh H Aste} A FA WA ETE DIHE 7H3or, of& dx=ve 2.1 £ 0.5 mm
o} thz¥rt (P < 0.0001) (&= 4A).

NN 3xl= o d 353 DTHEEYE oy}l o¥dEd DTHE 7} It (&= 4B).  dHEEFA, E759F R Aloldle
DTHell =Fo]7}F gAsich.  oubgE3 ) E750] thdk DTH w2 tixdHoh SAd o7 7101 E75 DIHE oWA
ZA7} v aste] o ES e Aoletdtt (10.9 + 1.5 mm o] 2.8 £ 0.8 mm, P < 0.0001).

NP b= NN SRR 2 o E5 E75 DIH w82 vepiislon ( , 7L Aol NN #AbF AAHow
Hoh &%) B758 FHshy] Wid & k. &3] de=A DI A %% Jé 7bls A -, 6000 pgel E75% 4
G GA= 6000 pg vINEe] HEtol=E R fAbel wlaste] Ads] Z DI v WERHAY (25.1 £
4.0 mm o 13.3 £ 1.9 mm, P = 0.008) (1= 4D).

HLA-A3™ 3bAb= HLA-A2 o} AZWHE o HE% DIHE Yehieh (105 + 2.7 mm o) 15.1 + 1.9 mm, P =
0.38).
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AAd] 5

HLA-A3  ELISPOT ZA

HLA-A3T 8ol ok wlal whe-o ﬂ& E75-50]%4 QlEs|&-y ELISPOTS.Z 7}3kgic}.  ELISPOTe] <3, A3

Fap= 7]l 0 WA 3071 2E/107) AE WS e, dEES 3 UA 4487 2FE/100 A 89
2 7T (p = 0.04). wi$ ToAE, 94 ALe F O2F BFAA sdsgien (A3, 9.1% o] A2,

8.2%), Wzt Aol 14.8%F H]LF T},

AAld 6

T WAl B AEH

oIzl Ad-A (NP) 2 AH-SA (W) AldLe K9] Instituitional Review Boardsoll 2J&] <A om,

Walter Reed Army Medical Center (WRAMC: Washington, DC) 2 Joyce Murtha Breast Care Center (Windber,

PAOA FaxAtt. olE A4 AEE Food and Drug Administration®] <& &5¢1% A} Alek A8 (BB-IND

#9187) stoll AT, BE IAE TR XAFgHoR IRIEHJoH, HF QWS vixow, 27| &

=2 Asto] gla WA AT, HLA-A2 2 HLA-A3 342 7] A ool Lpebyk uvlo} o] 6749 e] 7]zt

Az oFst &5 E75 ¥ GM-CSF 2 thekst 2AZd w2} g Esiglr. $xpEo] dxF odE Alglz

E A Hojx e/ Ed W Al B8 859 E75 (1 mg) + GM-CSF (0.250 mg)E Al

:

259 9] A7t BaE GquASS B (F 3). AWk o)A (56%) % NP el AT CZRE
T AZFE 12712 (B9 6 UA 2471 ) 0y, At AR Alg2 T el HAHE $HI 49 27
HF-2E (EB) A2 H7MEAY 42k Agl2 % 6/0YES 235t 33 4 37 K28 (LB) A= Hrhy
St
# 3
A ATFA
AL n=25)

a8 T4 AH) 56 (U 9):31-76)

>T2 28%

23 34 56%

w3 32%

ER-PR- 28%

HER2/neu 323 20%

43 BE 8O 2 REH A7 Y 33 (5-200)

L3 A A =2 HE 9 Az G Y) 12 (6-24)
A5 E75-50] % W HLA-A2: g6 o|FAZ ZAA Azt wel 2AHA. BB 18 (n = 6)o14 D8 T-A
¥ o 52 B 1% (n = 13) (0.44%, 0 - 2.67%, p = 0.02)3} wv]w3dted, 1.4% (0.61 - 3.43% HL)H
o, LB #xpel]l disf, z7] Az 671Y F T olFA £F2 0.70% (0.19% - 1.55%)ITh.  ©]= EB A}
o] 670E oA T IS Aolsdltt (= 5).
HAgl w2l E75 EFo]=3= NeoMPS (San Diego, CA)Ol 9J8] -3t A% A SHORE AdH o=z YrE
o FHElols £ E a4 T 9A A2RvEOy 9 As Fgygor 1stal, ofnnt S ofn| Ak #
dow ZAsH. FElol=E 95% 22 AAEAT. Wa 2D gk oA AP AFAb o =3 E
o, FZAAxE HEO|=E 0.5 nb F 1000 xgo] 2 Ht Adgo] AFAse. HE|=E 0.5 nl =
9] GM-CSF (Berlex, Seattle, WA)&} &3%talal, 1.0 mL HEES e 3, 270 FYolA 5 cm Holx A I &
oAttt F2H dWAEETE dAF Alglze 5YUg ARo] TG,
=4 A E UPHES 1A 7] S213 3pukgo] tis] #S5st. SA2 NCI Common Toxicity Criteria

for Adverse Events, v3.0°l 93 53& Uﬂiio‘ﬂ 0 WA 5 To=® ®naskglet. ofde] fFod (3 2 &
E3) Ta B A 548 7MY #AE5E 0.125 mgo 2 PAaE 839 Q-CSFE FH T
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HF2H §FS g 2 s&Egden (= 6), T2 o 19 4 5A4S UEhig (545 23). dAw
olfe] A7t HAIA sAFAde] AT, T 3 EE 49 542 glAdh. ©A 199 #Ak (4%)7F LAk Al
2]z FotETh FaEEeh 52 5EY 5SS 7T (5F 20 w4 9.

wRINPIAE £ P g PoE APEE A A

| F 3 UA 45l At
Vacutainer CPT FEOIA LdxFAdAMELE F2]stal, HE T 9

HLA-A2: S 28 o]FF 74, FAZFEH A=o] g€ PBMC & CD8 E75-50]2 AEQ] EAE A7)
] ] of 7l uke} o] oFA HAS ol &ty AFHAow Hrsitt. s AWstH, HLA-A2: W <
(Ig) ©]=A| (PharMingen, San Diego, CA) 1 pgs o] (5 pg) HEbol= = 0.5 g B2-mfolaRF
259 (Sigma Chemical Co, St Louis, MO)¥} 37TColA WAl A 2]dk & A}EA|Z7EA] 4To|A Ao zH
&7] o]F Al E75 Ev tixa el (FYoE AF A sJElo]=-E37 (25 - 33) RIAWARTEL (M E¥ =
5)& ZY3tt. PRBMCE M &AH3sta, st2v171 ~ed $%9 (PharMingen, San Diego, CA)ell A&ES <,

mle] ## Ze~eld HH (Becton Dickinson, Mountain View, CA)el 5 x 1057H ME/100 p/HE

>~1
ul

il

ol

%7}6}3, 29y oy 2 Az AMATh. 279 HA-2 @A (D8 E75-SolA M9 FEe wa

Aok, #93k F WY (SRI, 0.5% ©]

ol

g9 Sold (D8 T-MEZ RaE UHEA D 3 U 4F T 4P
Aol gl Bold (D8 T-AEE Aelg)o] LB 3xe] 30.8% (4/13)3 wlaste] BB SRl HE F 1E W]
2 100% (6/6)2 23] Aolsldtt (p = 0.01). SRI (n = 8)7} §le FAEANAE 0.43% (0 - 0.49%) Z5-F
0.87% (0 - 2.3%; p = 0.08)7}%] E75-E0]4 (D' T-AI% (%= 7)7} Z7}ak= Adko] AT},

EX-FY WYAFE FH. IN-y A AEE Refol=ote gL A5 (A1) 2l BD ELISPOT
Ak, AZE PBMCE IL-7& Egstes wijA (BAS]) == IL-7% zﬂ%}—é LIt
Falx o= WA (79) Feol A 25 x 107 AE (BAS]) = 1 x 107 AE (72)9] ¥=E ELISPOT =
HolEd =wattt. AEES Jelo]= (E37, FluM, E75, GP2, HER2/neu 1 gg W& 5 pg)d &4 Z=x 23
9]) = 79 HoF ATl 7Y WeAe] F7te] deu|dS E75+HER2/neu 1 pg EE 5

gl WEES XF3QIT. SRS MEV}F o]&rtEd AS, F 1689 ARFS A7t 9 AE] s 73
shodth.  FulgS wpA o A FAbe] Ao wEl FHEOEE A sgitt. wlo|lEdstE HE IAE 78t
ZHolEE 4ToA ¥ F2Astdrt. F2A ¥, FHEE AHT.  ofH|U-HRP &5 14

G oEQE vhekan, ARC 71" £ AREElY ~ES AU A7) 2

ImmunoSpot AZE O] E AMEslo] A3t}

b

o e

(]

A A, 2%S Immunospot Series 2

b

RE e, o APEHEO PBMCY Ag7bsAdell wek, 163] o]she] Aolgh Ao FE oWAEd
92 Fo AFFsE = IN-y A AEZE 7. 2299 ke Ho® sl B2 (paired) F2EHA A
§-2~E]% ELISPOT #78 (5 103] 7A/3A, Ml 1 - 14)& 7Hth. o5 354 F2EH 2553 9]
A% Ao, olF 54.5%7F AE7FHs IFN-y S BT 1943]9 & o AAAA (43 FEr
o] E 2t Y IREFEHY FaEA 2 F2ES AE), 78 (40.2%) = F2HE F7hE IN-y A
4 HAEE YA, BT FEiA, 20/22 (91%) 9] A7 sk o)de] Aol F7bE IFN-y A AXE
1}
1}

o}}l«

m z&

o]
5

Biglon, 11 (50%)2 Aol 5008 HAANA S7Fd IEN-y AR AEE Yedidlt. 237 = 8o vet

vl oiet A Z)% BkEA Sekdth. RS dPHEF 48 WA 72417
of F oUgrom ZRslgon gey B IIE WHE o getel A Pt + SEL MuAAT. RS A A
A1) o)A LR} wlaste] F-Eel vE g BrhsAh
Q3 Mzim 9 oSkl FAEE £HF B (n - 12)% AR AENE O4AS Zupste] Fag

of sl LR (103 £ 7 mm)S 7FHTh.  dA Alg=
Aol 7k ATt (9 o)}, 81 £ 5 mm; 9NY =¥, 85 + 8

FASE 4. HATIG olFA e FRoz nusdden p e d2e AW olgsl AN
FEHY vwe g8, IM e APES o GG, Fa wrgel wms Bed 4 42 o|TAY A2
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o] FA] gFe ARFUE (-A|fPoz St

HER2/neu &8 £34 g+ HER2/neu (E75) HEe}ol= WAl dl-g

I AFS Ad-9A 2 AA-SA BCa Aol A HER2/neu E75-FElo]= wiAl oz £83lgitt. o] A=
BE $F9 HER2/neu Wrdo 2 FAET. HERZ/neu ZGHle] ZAL T2 2714 Alg, W9z gy (IHC) ‘;‘
Y w4 slolBg=3)t (FISHE B8 a8t tt.  IHCE HER2/neu ¥ Aol #3S AZshy, 0 WA 3

(0= 84, 1+ =A2d, 2+ = S 2d, 3+ = 32d)9 F-4FH ~FAd= ii%ﬂr U 39, FIsHE
HER2/neu A $F (Fo} 719)E &3, HER2/neu Wl |AA 179 w|&=2A FHHa, FISHZF 2.0 JF

HE Ziate 35 Pddow AEnt, IHC 2 FISHE AEA v]&-2 <F 90%0] T},
ANE & oahg:
ABAE
k=)
0= 3
b4 wt
T
3z} E3 ol oJ3F ZEES: E75 NP 2 NN Al8& Instituitional Review Boardsoll 2ol8] Q¥ om, ZA}
Alek x8 (BB-IND#9187) 3}oll Walter Reed Army Medical Center (Washington, DC) % Joyce Murtha Breast
Care Center (Windber, PA)ollA] 4=3% I}, RE A= Blaz 2oz FolFlon,

A& HER2/neu & Foll 71238 A1 E75 WA Alde| 555 16379 BCa A= 43319
S ALdAF (LE = IHC 1+ - 2+ 2 FISH > 0, © < 2.0) o) &&=} (OE = [HC 3+ Z/EE FISH >
gom, THC Al (0, 1+, 2+, 3H)2 F7lsgtr. AL 13 4B TH A=, Wile] oigk #
(AAW DTH ¥HE 2 A3 HLA-A2:1gG oA HA) 2 44 vbg (dd A 2 ApdE)d o
=

:C:‘:'J&.NL

% 5 i &

A FE,

’o——l
3o aw 2 oPAH ey (B EF AAE HAsdr. SEE ew dxbE oo 5ud g 7
& S Bla Bt A 4P 2 B F A AF (P EE el SSakgon, B757h Luky

9l kel of 40 WA 505014 LATE HLA-A20) YA o ARSI WA FI3tATH HLA-A2 BAE o

2}

WAESA O | HLA-AZ B QA Aure] JAel tia] BEEAT. ololA], HLA-A3 BAE oHEEA
o dEEs] doll, SAES due] gF FYow v AYS Y (Mantoux AE). AU 27 %
3}o] ol s Wk A (5 mm) W™ A Aoew HFE AT

Wl E75 FE}o]=E NeoMPS, Inc. (San Diego, CA)ell <]3l Zx

AE AT, el S5 (G95%) = 14T A A2eEaYy] 9 A EEHoR %UéElOiE}. e 9
AREA b Al A Zzlel o5 AT, FAAZE FEol=E Wit 295 0.5 mlol 100 pg, 500
g EE 1000 pglo = AFASHYTE. FERO]=E 0.5 ml 59 GM-CSF (Berlex, Seattle, WA)oF E3ataitt.
1.0 mle] HAFEES £33 T, 5L AR A 5 cm BAXEF 27]9] XA I FoJatit),

WYHEFE A2 NP AGE 27 BANA el §HE FEAAT T/ AANA 2AFE WakAlE
2 WA Sy AFomA tAAHdG. WA ezl AR AFe o] FAse Ak (us

100 g, 500 pg = 1000 pgo) E757h 48] i 63) A3k FAHEE 3 UX 69e] BA7} 47w
Z} 100:6, 500:4, 500:6, 1000:4 = 1000:6). NP 25X HA &FS ZAAstn &5t H3)
FIAHOR FUAA T/ §F 18 849 247 1w} Ak,

W AEE GM-CSFO] &3S W7 HE 2AlES WA o2 HAHo] AESA §%E v 2&3tax
ORI AT, HERZ/neu IHC 0 E%S ZHE 1299 3tAe o AJFolA| olnl= =

FE daEste Ao g ddrtsAds S48 99 HE&HAJAT. 1089 AL =

(125 pg T+ 250 pg)@ 7 500 pge] LYAT E75 el =7} 33], 48] T 63]9] U3 FAE = 7424
el i E AT

=g Bl Og Z244Q ANNee 2AeY] 98] dRRED A 1% F B3, 48 WA AR F

o,
i)
[
fu L
N
N O

o R84 o=
FA F915 A3 548 ZAEIE Y. 542 NCI Common Terminology Criteria for Adverse Events v3.0
of o3 s3& viFew, 0 A 59 2AYR Hauset. Hu w2 &5 aFodA fogk 540 YERA
R ARt e £ IFoRHE s 8% IFoR gt x-5old AE A= Bk ¥
Aste HAdl o4 54 9 A4l 54 7] 23te] Bkl
gzgdGgIggE (PRIC) & % Hjgk: Z474e] dpidE A 2 WAl AY=E epA g & (W &
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post-vaccine) @ 6719 F (4717t long-term) AAAUTE. 50 mie] P APam, PRICE EelAZL,
A& viel 2ol PRICE A, W wAcl AN F, Ame] FFgozA AL,

HLA-A2: A Z 288 o]gH Ay BAREHH A2 F2% PBIC +
upe} o] o=k HAL olgsle AHAHoR HrstgTh.  7heE] A
Al (PharMingen, San Diego, CA) 1 pgS a2 (5 pg) HMEe]= = 0.5

St. Louis, MO)} 37°ColA Al 2228k & AL 7R 4CollA A2
o HEel= (E37, Edlo]E AF el (25 - 33) RIAWARTEL 1
AlFskar, =Rzl 2H<l $5 9 (PharMingen)ol] A@AEE -, m

Dickinson, Mountain View, CA)ol 5 x O7H AE/100 w/FEZ H7tstkar

D8 E75-Bo0]H Axe] =A4Z ALH
Habd | HLA-A2: WIS 283 (Ig) o)
ngd B2-vlola2ZF2EY (Sigma,
o7 A7) oA E75 = tix

WE 5)E 2959, PBICE
19] 34 Zg2gdA FH  (Becton

299 oA L FAZ Fs%
. 77l @AelN zAzte] A%A9l diEe wed (8 BT5-5old Axe £EL SAen, AEF 3
ﬂ_ (e}

)
FEE A% 2 mwskc,

¥

2ol Brluks- (DIH): ¥ A& Rl A | DIH §hs-S ool 7)< g npel o] WAl Alg=E whzlx] 1744
3 0.5 mle AHALSE (GM-CSF FA) 9] 100 pgo] E75 2 &2 tz7o24 0.5 nlo] AYAd4=z HGrtst
Rk, DIH wH8-S 784 B3 S o]83te] 48 WA 724)3to] 23 o2 48, A FFoR Hius

o thxd) Hlwakgltk. NN Aol A, w=Ek DIHE o E e Faskqdct.

U A RE BAEE olE A dATAE s AR uie gol wA tyel ¢ 2aLYe BFE
Bol o Ay Aol thal BEsAT. BAE APoE YFHAL AR AT Gol ols) Aol A
A§ Az FEAY

rﬂ
(m
-
|
>,
o
—~
—
=
o
—
o
®
ol
w2
=
o
oL
@]
B
=

DTHE &S o]FAY (paired) &S o] FA &S (unpaired) F-HL= 2~
t-test)S o]&3te] AT

I
N
N)

Y

LE (2t = 44, A = 56) o] OF 3kA} (2t = 22, WA = 29) @ [HC 2] oz 2 @Al
=5 7, 1+ 15 o 25, 2+ 24 o 26, 3+ 13 o] 19)S #7186l ct. LE tf OF 2 RE IHC AHEl e

BT HYdsow nkgalglont, LE #x W HU FAF R IHC 1+ #xe FUhE FU)3E
(z+z+ p = 0.08)= 7k, w3k, ot vlaste] LE $Ate AldEo
IHC 1+ A= A}‘%}%Ol At (A2 p = 0.08 2 p =0.04).

. 2 9
%
i e o
o Y
Mmoo s

onl
of

0;

o] ZAE E75 Mal zAbel] 5ET: 9 HIEdonw (49 3

-] Zéﬂfﬂ A= qle), 177380 AFES vt NP AR & 3
(V) 8k=} (C = 46, V =45, & = 9119 Z=p)o] dis IHC, FISH ®E ol RFZS Faq3ct. NN AldA (C
=35, V=51, % = 8672 3a), 12% 9] 3A7}F HER2/neu IHC 0 F%S 7HTH ( NN
Aol A, 1492 3z (C =7, V=179 FU& [HC T FISHS F33H1] Zt} - o5 1499 dxE= B
AE Ao 2RE A=A, weba, 16359 17t #4949 4 AU,

LE b OF A{BAJE #4]:

yoN

>
oF &

vrado gl #x): LE (IHC 1+ - 2+ BE FISH > 0 2 < 2.0) o] OE (IHC 3+ HE FISH >2.0)8 H|ushE= AH
AE #4& s, uixae 66789 Ao djs] IHC E+= FISHE F33ith (LE = 44, OE = 22).
E75 WAl Z15-9] & 851 9] Al s IHC = FISHE 483ttt (LE = 56, OE = 29). LE (22 67% of

66%) S OE 1 (747 33% o) 34%) BAsk= 529 € 5LV &7k et

LE th OF #bzfe] Q1+ EAISH, oF A & A8 Z2ujelo] & 4o yehut vk, LE #hxfe] disf, ¢ 2V &
Apgkelli= SASA Apol 7t ﬁ"‘— GX k. O #xbel disiM=, SAA R 2 5o V @A € EelA
Hop sa2s 784 S0l (p = 0.02) (G 4).
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X 4

LE o OEd <3 E75 Al A 24l 529 A=
ATEAE dFE AL A T2y

LE
=% LE
(n= R OE =+ OE %2
44)  (a=56) P (n=22) (n=29) P
AH Sz A 55 56 50 52
H (Al 31-82 2777 07 3275 37-68 0.1
QA%
Q) 9 86.4%  89.3% 0.8 72.7% 86.2% 0.3
71k % 13.6% 10.7% 0.8 27.3% 13.8% 0.3
Zd 37
T2-T4, % 38.6%  33.9% 0.7 31.8% 34.5% 0.9
ZASgH 57
SF 1L % 272%  304% 0.8 63.6% 62.1% 0.9
22 %4 (NP), % 54.5%  589% 0.7 90.1% 55.2% 0.06
SEETEA-% 15.9% 19.6% 0.8 27.3% 62.1% 0.02*
88t am, % 72.7%  75.0% 0.8 86.4% 96.6% 0.3
XRT, % 84.1%  75.0% 03 72.7% 75.9% NS
TEE W o 81.8% 76.8% 0.6 63.6% 41.4% 0.2
249, % 0.2% 02% NS 9.1% 24.1% 0.3

*EANA L Z Fole Aol.

o] gjgl HWejers pker E75 WAl LE B OE €Ak EFolAM Al Wy wheE = ¢ Al

Al A (pre-vaccine)¥H Hdl (max) E75-5°]% D8 T MEAA L Fol3 2717} T 1E B FEHY
o} (LE p < 0.001, OE p < 0.001). LE #x}i= OF gxje} vluwsle] AgHoz B} =2 o Wy wgs

ZFAT (p = 0.04) (& 11A).

LE & OF &x} 25, oJ3HEFd 2 Fo DIHE T3 441, AW A9 vk3s 5 F A}, Fos

A-F (pre-post) DTH 717} F Zhelae] Z5dA FE5FHAT (LE p < 0.001, OE p = 0.02) (&= 11B). H=
LES] o¥H %3 DIH (LE post-DTH) 7} OE9] o4 %3 DTH (OE post-DTH) Xt} I X%k (22 15.9 + 1.9 mm o
12.8 4+ 2.0 mm), FATA FoAHL gtk (p = 0.5). FTFHoR, E75 WAL LE FAtelA] Hry Hgtxoz
A9l Aoz W),

greo] gigh gy whs AR 9L AWER FHriEE A vhgo] & 11C B 11DelA S5 HEV 3x
(LE = 10.7% ©} OE = 13.8%)= C 3= (LE & OF = 18.2%)¢} vlwalE A9 74 s 2= HAow BHYo
L, olggt A= TATH R {ofstA @sktt. Hu F83AE, V ﬂz}oﬂfﬂ AbEo] ZAaEE Adke] 9l
Aom | LE Aol A 74 AshAl YERsTE (C = 6.8% o V = 0.0%; p = 0.08).

THC 8] A]HAJE 24]:

Ao

57U§91
shate] Wel AAE 7HEY (0 = 1+ = 25, 2+ = 26, 3+ =
Fel THC L&l Atk (0 C = 8.8% EH V=09.1% 1+ C = 26.3%
+C=22.80 o) V=24.7%).

IHC Fejel] ojgl #xk: ¢ 1F2 e w2 bakel Wel vAxE ZH (0 =5, I+ = 15, 2+ = 24,
3+ = 13). E75 V I2H2 IHCE W2 7799 4
19). A= wE (09 ¢ 2V At %

o V=232.5% 2+ C=42.1% th V = 33.8%,
IHC Zdefoll digk el FAS, oF dx 2 Az Za2udo] % 59 veh} vk, HC el ZFol et A%
Ao o] 27kA19] 93k AFol7b ATl IHC 1+ A= vV 18T Hlasle] ¢ 1804 Bk 2 8] (%)
T2-T4 E%S 7FAT (66.7% o) 30.8%, p = 0.05). IHC 3+ C A& BT NPQow, V 349 42.1%7F NPYth
(p = 0.003).

F
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NS4

)
[=)

¥ 5

%8501

%501
%568

=

%Z'69

%S°8¢€

L0

%L'L

%¢E°C6

%¢'8

%S°L8

70

%0v8

%E €L

%0°0

%9°8¢
%V 1L

%0°0

%0°0
%0001

¢ D 09

(61=0) (c1=0) (9z=0) (pz=u sz=0) (SI=u =0  (s=u)
e 2w 4 Re 20| 4 e 2Fk| 4 TR 2=k
£ .£ +C < . I A ! 0 0

BET Bl 6Dt REELED bEXR BES PRIy Rk LA 5 o2+ RER mw/ddH

[0149]

IHC gejjef] st

[0150]

i3

ST AEAA ) ol
2+ p = 0.004, 3+ p

14 (D8

Eo
1+ p < 0.001,

It} (max) E75-

=

5-H
3tk (0 p = 0.007

[e:
PR

(pre-vaccine)
Ll

A A
20

LY}
3

(0, 1+, 2+, 3H)&

=
i=]

2E IHC
7t 9]
0.002).

)

5
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s

<110> The Henry M. Jackson Foundation for the Advancement of
Military Medicine, Inc.

<120> Vaccine for the prevention of breast cancer relapse

<130> HMJF-0009

<150> US 60/941,524

<151> 2007-06-01

<160> 5

<170> KopatentIn 1.71

<210> 1

<211> 1225

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic construct

<400> 1

Met Lys Leu Arg Leu Pro Ala Ser Pro Glu Thr His Leu Asp Met Leu

1 5 10 15

Arg His Leu Tyr Gln Gly Cys Gln Val Val Gln Gly Asn Leu Glu Leu

20 25 30

Thr Tyr Leu Pro Thr Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile Gln

_35_
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35
Glu Val Gln
50
Pro Leu Gln
65

Asn Tyr Ala

Thr Pro Val

Arg Ser Leu

115

Pro Gln Leu

130

Lys Asn Asn

145

Ala Cys His

Glu Ser Ser

Gly Cys Ala

GIn Cys Ala

210
Cys Leu His
225

Leu Val

Thr

Gly Arg Tyr

Tyr Leu Ser

275

Gly Tyr Val

Arg Leu Arg
70

Leu Ala Val

85
Thr Gly Ala
100

Thr Glu Ile

Cys Tyr Gln

Gln Leu Ala

150
Pro Cys Ser
165
Glu Asp Cys
180

Arg Cys Lys

Ala Gly Cys

Phe Asn His
230
Tyr Asn Thr
245
Thr Phe Gly
260

Thr Asp Val

40
Leu Ile

55

Leu Asp

Ser Pro

Leu Lys

120

Asp Thr

135

Leu Thr

Pro Met

Gln Ser

Gly Pro

200

Thr Gly

215

Ser Gly

Asp Thr

Ala Ser

Gly Ser

280

Ala His Asn

Arg Gly Thr
75

Asn Gly Asp

90
Gly Gly Leu
105

Gly Gly Val

Ile Leu Trp

Leu Ile Asp

155
Cys Lys Gly
170
Leu Thr Arg
185

Leu Pro Thr

Pro Lys His

Ile Cys Glu
235
Phe Glu Ser
250
Cys Val Thr
265

Cys Thr Leu

Pro

Arg

Leu

Lys

140

Thr

Ser

Thr

Asp

Ser

220

Leu

Met

Val

45

Val

Leu

Leu

125

Asp

Asn

Arg

Val

Cys

205

Asp

His

Pro

Cys

Cys

285

Arg Gln Val

Phe Glu Asp
80

Asn Asn Thr

95
Leu Gln Leu
110

GIn Arg Asn

Ile Phe His

Arg Ser Arg

160
Cys Trp Gly
175
Cys Ala Gly
190

Cys His Glu

Cys Leu Ala

Cys Pro Ala

Asn Pro Glu
255

Pro Tyr Asn

270

Pro Leu His

_36_
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Asn

Ser

305

Arg

Cys

Val

Trp

385

Ser

Thr

His

465

Cys

Gln

Glu

His

Gln Glu Val
290

Lys Pro Cys

Glu Val Arg

Lys Lys Ile

Asp Pro Ala
355

Phe Glu Thr

370

Pro Asp Ser

Arg Gly Arg

Leu Gly Ile
420
Gly Leu Ala
435
Val Pro Trp
450

Thr Ala Asn

His Gln Leu

Cys Val Asn

500

Cys Arg Val
515

Cys Leu Pro

Thr

325

Phe

Ser

Leu

Leu

405

Ser

Leu

Asp

Arg

Cys

485

Cys

Leu

Cys

Ala Glu Asp Gly Thr Gln Arg Cys Glu Lys

Arg
310

Val

Asn

Pro
390

Leu

Trp

Pro

470

Ser

Gln

295

Val

Thr

Ser

Thr

375

Asp

His

Leu

His

Leu

455

Arg

Gly

Cys Tyr

Ser Ala

Leu Ala

345

Ala Pro

Ile Thr

Leu Ser

Asn Gly

His Asn
440

Phe Arg

Asp Glu

Gly His

Phe Leu
505
Leu Pro

520

His Pro Glu Cys

300
Gly Leu Gly Met Glu His
315
Asn Ile Gln Glu Phe Ala
330 335

Phe Leu Pro Glu Ser Phe

350
Leu Gln Pro Glu GIn Leu
365
Gly Tyr Leu Tyr Ile Ser
380
Val Phe Gln Asn Leu Gln
395

Ala Tyr Ser Leu Thr Leu

410 415
Arg Ser Leu Arg Glu Leu
430
Thr His Leu Cys Phe Val
445
Asn Pro His Gln Ala Leu
460

Cys Val Gly Glu Gly Leu

475
Cys Trp Gly Pro Gly Pro
490 495
Arg Gly GIn Glu Cys Val
510
Arg Glu Tyr Val Asn Ala
525

Gln Pro Gln Asn Gly Ser

_37_
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Val

400

His
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Arg
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Thr

545

Lys

Asp

Cys

Asp

625

Phe

Met

Ser

Tyr

705

Ser

Gln

530

535

Cys Phe Gly Pro Glu Ala

550

Asp Pro Pro Phe Cys Val

Leu Ser Tyr
580

Gln Pro Cys

595
Lys Gly Cys
610

Ser Ala Val

Gly Ile Leu

Arg Arg Leu

660
Gly Ala Met
675
Leu Arg Lys
690

Lys Gly

Ile Lys Val

Leu Asp Glu

Arg Leu Leu
755
Leu Met

770

565

Met

Pro

Pro

Val

645

Leu

Pro

Val

Trp

Leu

Pro I

@

Ile Asn

630

Lys Arg

Asn Gln

Lys Val

695
Ile Pro
710

Arg Glu

Tyr Val

Ile Cys

Pro Tyr Gly Cys

775

Asp Gln Cys

Ala Arg Cys

570

Trp Lys Phe
585

Cys Thr His

600

Gln Arg Ala

Leu Leu Val

Arg Gln Gln
650

Thr Glu Leu

665
Ala Gln Met
680

Leu Gly Ser

Asp Gly Glu

Asn Thr Ser

730
Met Ala Gly
745
Leu Thr Ser
760

Leu Leu Asp

Val

555

Pro

Pro

Ser

Ser

Val

635

Lys

Val

Arg

Asn
715

Pro

Val

Thr

His

540

Ser

Asp

Cys

Pro
620

Val

700

Val

Lys

Val

Val

780

Cys Ala His

Gly Val Lys

575

Glu Glu Gly
590

Val Asp Leu

605

Leu Thr Ser

Leu Gly Val

Arg Lys Tyr
655

Pro Leu Thr

670
Leu Lys Glu
685

Phe Gly Thr

Lys Ile Pro

Ala Asn Lys

735
Ser Pro Tyr
750
Gln Leu Val
765

Arg Glu Asn

_38_
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560

Pro

Asp

Val
640

Thr

Pro

Thr

Val

Val

720

Val

Thr

Arg
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Gly Arg Leu

785

Lys Gly Met

Ala Ala Arg

Asp Phe Gly
835

Ala Asp Gly

850
Leu Arg Arg
865

Thr Val Trp

Pro Ala Arg

Gln Pro Pro

915
Trp Met Ile
930
Glu Phe Ser
945

Asn Glu Asp

Ser Leu Leu

Tyr Leu Val Pro Gln Gln Gly Phe Phe Cys Pro Asp Pro Ala Pro Gly

995

Ala Gly Gly Met Val His His

1010

Ser Gly Gly Gly Asp Leu Thr

Gly Ser

Ser Tyr

805
Asn Val
820

Leu Ala

Gly Lys

Arg Phe

Glu Leu

885
Glu Ile
900

Ile Cys

Asp Ser

Arg Met

Leu Gly

965

Glu Asp

980

Gln

790

Leu

Leu

Arg

Val

Thr

870

Met

Pro

Thr

950

Pro

Asp

Asp Leu Leu Asn Trp Cys

795
Glu Asp Val Arg Leu Val
810
Val Lys Ser Pro Asn His
825
Leu Leu Asp Ile Asp Glu
840

Pro Ile Lys Trp Met Ala

855 860
His Gln Ser Asp Val Trp
875
Thr Phe Gly Ala Lys Pro
890
Asp Leu Leu Glu Lys Gly
905

Ile Asp Val Tyr Met Ile

920
Cys Arg Pro Arg Phe Arg
935 940
Arg Asp Pro Gln Arg Phe
955
Ala Ser Pro Leu Asp Ser
970

Asp Met Gly Asp Leu Val

985

1000

1015

Met

His

Val

Thr

845

Leu

Ser

Tyr

Met

925

Glu

Val

Thr

Asp

800
Arg Asp Leu
815
Lys Ile Thr
830

Glu Tyr His

Glu Ser Ile

Tyr Gly Val
880
Asp Gly Ile
895
Arg Leu Pro
910

Val Lys Cys

Leu Val Ser

Val Ile Gln

960

Phe Tyr Arg
975

Ala Glu Glu

990

1005

Arg His Arg Ser Ser

1020

Ser Thr Arg

Leu Gly Leu Glu Pro Ser Glu Glu
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1025

1040
Asp Val
1055
Gln Ser
1070
Glu Asp
1085

Ala Pro

1100
Asp Val

1115

1130
Ser Pro

1145

1160
Ala Pro
1175
Asn Leu
1190
Pro Ser
1205
Leu Gly

1220

<210> 2

<211> 9

Pro Arg

Phe Asp

Leu Pro

Pro Thr

Leu Thr

Arg Pro

Arg Pro

Gly Lys

Val Glu

Gln Pro

Tyr Tyr

Thr Phe

Leu Asp

<212> PRT

Ser Pro

Gly Asp

Thr His

Val Pro

Cys Ser

Gln Pro

Ala Gly

Asn Gly

Asn Pro

His Pro

Trp Asp

Lys Gly

Val Pro

1030

Leu

1045
Leu
1060
Asp
1075
Leu
1090

Pro

1105
Pro

1120

1135
Val

1150

1165
Pro

1180

1195
Thr
1210
Val

1225

<213> Artificial Sequence

Ala Pro

Gly Met

Pro Ser

Pro Ser

Gln Pro

Ser Pro

Thr Leu

Val Lys

Tyr Leu

Pro Ala

Asp Pro

Pro Thr

1035

Ser Glu Gly Ala Gly Ser

Gly Ala Ala Lys Gly Leu

Pro Leu Gln Arg Tyr Ser

Glu Thr Asp Gly Tyr Val

Glu Tyr Val Asn Gln Pro

1110

Arg Glu Gly Pro Leu Pro
1125

Glu Arg Pro Lys Thr Leu
1140

Asp Val Phe Ala Phe Gly
1155

Thr Pro Gln Gly Gly Ala

1170

Phe Ser Pro Ala Phe Asp
1185

Pro Glu Arg Gly Ala Pro
1200

Ala Glu Asn Pro Glu Tyr

1215

_40_
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<220><223> Synthetic construct
<400> 2

Lys Ile Phe Gly Ser Leu Ala Phe Leu
1 5

<210> 3

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> Synthetic construct
<400> 3

Asx Ile Met Ala Ser

1 5

<210> 4

<211> 9

<212> PRT

<213> Artificial Sequence
<220><223> Synthetic construct
<400> 4

Ser Tyr Phe Pro Glu Ile Thr His Ile

1 5

<210> 5

<211> 9

<212> PRT

<213> Artificial Sequence
<220><223> Synthetic construct
<400> 5

Arg Ile Ala Trp Ala Arg Thr Glu Leu

1 5

_41_
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