1/13

WO 2015/166641 PCT/JP2015/002133

(1] | N
TrastuzumabscFva b TS ASNOEE

A E—FH: pBEshuttle (SPON, E coli RUBEOERB SHED)
[Eg2]

Trastuzumab scFv O EE 5

Trastuzumab-soFv-His
| ATGGAAGTTC AGCTGGTTGA AABCGRTAGC GRTCTGRITC ABCCIGGRTGG
51 TAGCCTGOGT CTBAGCTGTG CAGCAAGCGG TTTTAACATT AAAGATACCT
101 ATATTGATTG GGTGCGTCAG GUACCGBATA AABGTCTBGA ATGGRTTGCA
151 CETATTTATC CGACCAATGG TTATACCCGT TATGCCUGATA GOGTTAAAGG
201 TCGITTTAGG ATTAGGGCAG ATACCAGCAA AAATACCGCA TATCTGCAGA
251 TGAATAGECT GUGTGCAGAS GATACCGCAG TGTATTATTG TAGCCGTTGG

GA TATTCAGATG ACCCAGAGUC CGAGCAGCCT GAGCGCAAGC
451 GTTGRTGATG GTBTTAGUAT TAGCTGTGGT BOAAGCCAGH ATGTTAATAC
501 CBCAGTTGOA TGGTATCAGC AGAAACCGGG TAAAGCACCG AAACTGOTGA
551 TTTATAGCGC AAGCTTTCTG TATAGCGGTG TTCOGAGCCG TTTTAGCGGY
61 AGCCGTAGCG GUACGGATTT TACCCTGACC ATTAGCAGCC TGOAGCCGGA
651 AGATTTTGOA ACCTATTATT GTCAGCAGCA TTAGCACCACC CGTCOGACCT

701 TTGGYCAGGG CACCAAAGTT GAAATTAAA

1-750 ¢ Trastuzumab-scFy-His EEMES5

1-363 © Trastuzumab-scFv VH EHEE6

(202-331 © ¢ BHES 7

f RAES 8

4089-729  Trastuzumasb-seFv VK EHES 9
19 HERER10

EREEE SER N



2/13
WO 2015/166641 PCT/JP2015/002133
[E3]
L5 o >
75AZF SP1B-9

[B45]
HBAE T XRBED Iz REL T OyT 0 BATIC YRS
I Z B O Trastuzumab scFv &

HuSP271L0:

{52aa) {24%aa)

HuSP27.6:

{52a8) Linker{6oa) {249aa)

HuSP3L22:

{33aa) {24%aa)
Linker{22aa)}

Trastuzumab scFyRIRD B4 X #4725 kDa



3/13

WO 2015/166641 PCT/JP2015/002133

[E16]
E 74X XE TO Trastuzumab scPvRIR (xR &R

20130313-5 20130326-1
HUSP2Z7L6-HERZ HuSP3L22-HER2

Sup BRSO DE 7 X AR 15
Cell-: IR S A DETA X AR T BRE S
Cell-p BB S O 2y KRB F B E &
CEBOERF UL AN EIRE I NRE
[E7]

\ __\\ \\

M SP2TL8 8P3L22 SP27LO BPITLE Y]



4/13

WO 2015/166641

(28]

PCT/JP2015/002133

His~Tag TR E LA AT BE OLC-MS/MIIZL SO RES

VRLTORASQ &

SO TQPLLERLYY
N
IR

SP2TLE Trasturumak sebe {3 {Coverage 17%) g
TRRIVER ARV "’“‘BEW‘ i ATBOVIGIAS I X

g

SPRVLETrastuzunab sebv{2) (Coverage 5G9

FRaafy

CERVARLY PINSY

GEENMYNGR GRRRINSSER

FRAICN]

SOERAR

S8 BPVNCQQHLY

SPRLZE-Trastizumab sofv {Coverage 94%)

SENIRDTY L

BEVARIYEEIN 3YY

B IRAKERAYY €

¥ TAVARNOORE: QX8

BN

.
i3
’!)

T EREATYYAQE BOUPTOTONG BWRY

........ Ry Rk




5/13

WO 2015/166641 PCT/JP2015/002133

[E49]

LC-MS/MS S frio &y
TrastuzumabscFv PR/BEISI E—BLE-RTFFRE

TEVQLVESGGGLVRPGGSLR

) LSCAASGFNIKDTYIHWVR

3) GLEWVARIYPTNGYTR
4) NTAYLGMNSLR
5) WGGDGEYAMDYWGQGTLY TVSSGGGESGGEGSGAGGSDIOMTOSPSSLEASVADR
6) VTITCRASQDVNTAVAWYQGKPGK
7) LLIYSASFLYSGVPSR
[E1e]

TrastuzumabscFv i iR 99 —NEE L

E.ColilZ & B Trastuzumab seFvR I

A B

Vector construction Expression{ s.ooli}

Linkar BxHis

TN 4605 . w
,‘ . W . o
....... 3k Trastuzirmab
@ schwv

Rosetta 2 E.coli lysates:

HisTrap HP Ni S;pha‘rcse column » patspectic band

Sephadex G25 gel filtration



6/13
WO 2015/166641 PCT/JP2015/002133

[Bg11]
Trastuzumab scFvEHERZIEIE S F A D Biacore X100 L AE I BIE

RINFYARHGE

’Z} 5% Twasn20-PBS

@E{ ;} HERZex.
R

SRESA sePy # S Rsnm

T o .
A A S it

Tt A Bk

E 05/0 TweenZi-BRs

G625 6dd

rer

KD=9.47x10H {M]

e 3
L3E 7
¢

i

G.azgnht S

e KD=1.52x10" [M]

e 8

£ w“ 4 2: s ff
7

i OB e

Re

KD=2.56x10%° [M]

R o e £ &Y
s

[Eg12]
Trastuzumab full~body LK EHERZHRIZSM N AL D
Biacore X100{Z L ARG BIE
DL A DI
Q.O5% Tween2O-PRS
Trastuzumab full-body &b Trastuzumab scfy

200 & 100N

R ; " £
B E eeeia, L hY] ,‘"& e,

2504
i Jossrd

200 o}

2
N it

‘. S0AM g 1250 4
§ ki § “ /

agasam 0

‘_f‘(m R ] . ~ ;
o B  full-ab & e [ E A HER 2. ex.

2B . . A o e Fy
S SREREL HER2 ex, a TR schv

o) o X0 MLy RRCQ 200 BRI
T E Tnw

KD=3,56x10% Vi) KD=1.52x10¢ [M]
ka<1.87x10%[1/Ms}] ka=1.03x10°%[1/Ms]
kd=6,65x10°[1/s] ked=1.57x10%{1/s]



7/13
WO 2015/166641 PCT/JP2015/002133
[13] |
Trastuzumab scFv R U Trastuzumab full-body ¥i{k @
R ELE RIS S REFACSHERT

_Trastuzumab sckv Trastuzumab full-body Ab
2 47.6% ¢ 0 . 3
Y = :
1o gt ged ¥t wd qnl 108
PE-Har snfy 1 PE~Har fh~fi

anti-CMVppb3 scFv I l Trastuzoniab sofy Trastazumabfull-hody Ab

against BKBR3 ayatnst MDA-MB-231 against MDAMB-231
Trastuzumab scFv Trastuzumab scFv Trastuzumabfulb-body &b
against SKBR3 Fgainst SKBR-3 agsinst SKBRS

*Trastuzumab scFv and anti-CMVpp85 scFv Ab at 10ug/ml, **MDA-MB-231(HER2-)
Trastuzumab full-body Ab (neat supernatant of 39 cells}  SKBR-3 (HER2++)
in vive lBEETT JLE B Cyb.5 EHE Trastuzumab scFv D

HERRNEEEAA—D YT

¥ MDAMB3&L
Sx10%animal fat pad
{2013.01.08)

> Cy5.5 labelled
Trashizural schy
itratumoral {(100ul}
3.75mg/lke

N

S5 E 1IN ES TR A mntensity
FEERTBERICBNCHRNATEE




8/13
WO 2015/166641 PCT/JP2015/002133
[E415]

in vive [BBET LE R Cy5.5 83 Trastuzumab full-body Ab®
SRAEEA AT
“MDA-MB-361 4x 1058 BB OB EEHE
= CyS. SAEE Trastuzumab full-body (3. 78me~ kel S B)DEBER B 5 (Day56)
FRE#E. 20min, 1hr, 3br Dayl, 2, SETEEHITA ALY

MDA-MB-361 O.imbLit

E R R EMDA-MB-361 JB D R BB IR B T H T B Trastuzumab se Py D IS TEHI R B

MDA-MB-361 1x10% cells {contati Matrigel)/mouse, fermale BALB/cA-nu/ny mice, fad pad {n=4-5)
Trastuzumab sef 3.7 5mg ke (injection volume S0pL/iE) x4 {Days 0,2, 4, 7,9)

.\\.\~\.\\\\\\\\.\\\‘,.f.‘?
e
400

[HQ b SN, ;;“\\\.‘».‘m-‘

300 ¢

] anias Vel
260 S lionbeal
. wllipe Vrastazumat oy

200

RR=te

Tumior volime (mm?)

150

7 E— -

7 5 8 22
Days after initial administration




9/13

WO 2015/166641 PCT/JP2015/002133

[E17]

i
s

«ff Trastuzumab-schv
{2 gl



10/13

WO 2015/166641 PCT/JP2015/002133
[Eg18]
Anti-HERZEUE Trastuzumab
full-body schy
SK-BR-3
cell

(HER2+)

BT-474
cell
{HER2+)

SK-MEL-28
Cell
{HER2-)

HERZ 3 8 || scFruk &

LREUE...Anti-HERZ antibody (full-body) LREG..B, Jongum Trastuzumab scFv

IR, Dylight 594 goatanti-mouse 1g6 || 23RITHE. anti-His-tag-Alexa Fluor 488
{5 pgfml) 4°C, 0.5h (2.5 pg/ml) 4°C, 0.58




WO 2015/166641

[Eg19]

count

count

11/13

PCT/JP2015/002133

gative conte

S T sl [
w BT-474 | Btopthw contet
s {HER2+)
A
&
N
5 ¢ 3@
SK"MEl*ZS { egation mrzimﬁ
h {HER2Z-}
5§‘§
¥}
Nl
a
¥
®/ W ¥ &

[E420]

W R Ey

120

80
&0
40
20

Trastuzumab scFv
{Her2-scFv}

a 488 1853 7813 3125 1250 5000 20000

3

HLHER2 scFviR B {ng/mL)



12/13

WO 2015/166641 PCT/JP2015/002133

[E421]

= P68

{6000
s ontrel

ELLLS L ~B. longum/pBEshattle T S

=g B longuni/pP30SPTLI opt- Trastuzamab scky
saay - T

Contrel  pBEshufile

g
1

L Fros T
A P=0,05% %

J08.408

Tumor Volume {mm?)

N
300.80 “ """ e """\"\'&\\\““ <
¥ TR s
ty L = h A
-\\\\‘ _—— i NP
R, Kosew
t \{\\\,::::‘“ j’ o

200,00 R
& EASLEINEN B

108080

&0 ‘ :

[322]

B. longum 185&/
pP30SP7L20-opt-Trastuzumab scFy



13/13

WO 2015/166641 PCT/JP2015/002133

[Eg23]

8. longum 105Af
pPI0SP7L20-apt-
Trastuzumab schv

8. fongum 1054/

Controf pBEshuttle




