[Figure 1]

Structure of Trastuzumab scFv secretion plasmid

Vector framework: pBEshuttle (having SPCMr and replication origins of E. coli and bifidobacteria)
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[Figure 2]
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Total nucleotide sequence of Trastuzumab scFv antibody

Trastuzumab-scFv-His

ATGGAAGTTC AGCTGGTTGA AAGCGGTGGC GGTCTGGTTC AGCCTGGTGG
TAGCCTGCGT CTGAGCTGTG CAGCAAGCGG TTTTAACATT AAAGATACCT
ATATTCATTG GGTGCGTCAG GCACCGGGTA AAGGTCTGGA ATGGGTTGCA
CGTATTTATC CGACCAATGG TTATACCCGT TATGCCGATA GCGTTAAAGG
TCGTTTTACC ATTAGCGCAG ATACCAGCAA AAATACCGCA TATCTGCAGA
TGAATAGCCT GCGTGCAGAG GATACCGCAG TGTATTATTG TAGCCGTTGG
GGTGGTGATG GTTTTTATGC AATGGATTAT TGGGGTCAGG GCACCCTGGT
TACCGTTAGC AGTGGTGGTG GTGGTAGCGG TGGTGGGGGT TCAGGTGGTG
GTGGATCCGA TATTCAGATG ACCCAGAGCC CGAGCAGCCT GAGCGCAAGC
GTTGGTGATC GTGTTACCAT TACCTGTCGT GCAAGCCAGG ATGTTAATAC
CGCAGTTGCA TGGTATCAGC AGAAACCGGG TAAAGCACCG AAACTGCTGA
TTTATAGCGC AAGCTTTCTG TATAGCGGTG TTCCGAGCCG TTTTAGCGGT
AGCCGTAGCG GCACCGATTT TACCCTGACC ATTAGCAGCC TGCAGCCGGA
AGATTTTGCA ACCTATTATT GTCAGCAGCA TTACACCACC CCTCCGACCT
TTGGTCAGGG CACCAAAGTT GAAATTAAAC ATCATCATCA CCATCATTAA

1-750 : Trastuzumab-scFv-His SEQID NO: 5

1-363 : Trastuzumab-scFv VH SEQID NO: 6
(292-331 : CDR3-1) SEQIDNO: 7
364-408 : Trastuzumab-scFv |inker SEQID NO: 8
409-729 : Trastuzumab-scFv VK SEQ ID NO: 9
(673-699 : CDR3-2) SEQ ID NO: 10
730-747 - 6xHis-tag SEQ ID NO: 11
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[Figure 3]

Plasmid SP1B-9

[Figure 4]

[Figure 5]

Trastuzumab scFv structure in recombinant bifidobacteria detected
by Western blot analysis

HuSP27L0: P | scFv |
(52aa) (249aa)
HuSP27L6: . SP scFv '
(52aa) Linker(6aa) (249aa)
HuSP3L22: 'SP B scFv ]
(33aa) (249aa)
Linker(22aa)

Size of Trastuzumab scFv body: approximately 25 kDa
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[Figure 6]

Trastuzumab scFv expression in bifidobacteria (Western blot analysis)

sup cell
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20130313-5 20130326-1
HuSP27L6-HER2 HuSP3L22-HER2

Sup: bifidobacteria culture supernatant in 500 uL of culture solution
Cell-s: bifidobacteria soluble fraction in 2.5 uL of culture solution
Cell-p: bifidobacteria insoluble fraction in 25 uL of culture solution

Detected using histidine tag at C-terminus as indicator
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[Figure 7]

M SP27L6  SP3L22 SP27L0 SP27L6 M
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[Figure 8]
Analysis results of His-Tag-purified protein by LC-MS/MS

SP27I.6-Trastuzumab scFv(1) (Coverage 39%) Band 1
mtmm Ammm IAIGMMLV ABNCVIM mumm QAA’AHP EV

UPGGSLALEC ARSGEFNIKDYT YIHWVROAPC XGLEWVARLY DINGYTRYAD

121 SVRGRFTISA DTSKNTAYIQ MNSLRAEDTA VYYCEEMGGD GFYAMDYWGD GTLVTVESGH

COSUIGMTOS

LEASYVOD FVTITCRASQ DVNTAVAWYQ QKPGKAPHLL

741 IYSASFLYSG VPSRFEOSHS GTDFTLTISS LOPEDFATYY CQOHYTTPPT FGQGTRVETFR

301 HHHERHH

SP27L6-Trastuzumab scFv(1) (Coverage 17%) Band 2
1" WNTTRRIVEF. ARVAYUATEC TATGAALALY ASACYTOIAS TOLEQURQYA QRATAMRTEV

61 QLVESSOGLV QPGGSLRLSC AASGEN

IXDT YTHWVRQAPOS KOGLEWVARIY

THGYTRYAD
131 EVKGRFTISA OFSKNTAYLO NNSLAAEDTA VYYCESRWGOD GFYAMDYMGD GTLINTVESGGE

i8] CQEGESGRNGE GGEDIQONTOS PS

GO WVTITCTRASD DVNHTAVANYQ QEFPGERAPRLL

241 IYSASFLYSG VPSRYSCIAS GTOFTLTISS LQPEDFATYY CQQORYTTPPT FGRGTKULIN

o

HHERKR

SP27L6-Trastuzumab scFv(2) (Coverage 50%)
Band 1

I MNTIRRIVEF AKVETFAFRC IAIGAALALV ASACVIQLAS TQLIGGRQTA QAATANITEV

1  QLVESGGGLV QPGGSLRALSC AASGFNIKDT YIWWVROAIG VGLEWVARIY PTNGYTR:A!
121 BVEGEFTIOA UTONNTAYLO MESLRALUTA VYYCOUNGGD GFYAMDYWS) GTLVIVSSGG
18] GGSGGGGSGE GGSDICNTOS PSSLSASVGD RVIITCRASQ DVNTAVAWYQ QRKPGKAFELL

IYSASFLYSG VPSRISCHES GIDFTLILISES LOPEDFATYY CQOHYTTPIT PGOOTRVELR

HKEMHEY
SP27L0-Trastuzumab scFv (coverage 17%)
Band 2

L MNTIRRIVEF AXKVKTPAFKC IAIGAM.ALV ASACVIO!AS mL!mA OA..’."!.L..._,

61 GGLVQPGGSL RLSC

¢ IKDTYINNYN QAPURGLEWY ARIYFTNGYT RYADSYEURE
121 TISADTIXNT AYLOMNGLRA EDTAVYYCSR MGUDGIYAMD YWGQOTLVTY SE8GG0GSGG0
£l GSGAGGSDIQ MTQSPSELEA SVIDRYTITC RASQONHTAV AWYQOEFPGKA FKLLIXSASF

JAL LYSGVPSRi= CSRSGTDFTL TISSLOPEDF ATYYCQQOHYT TPPTFOQGTK VEIMHEHHHAS

SP3L22-Trastuzumab scFv (coverage 44%)
Band 1

MENXRHIVRT IAATASILAL SFTAACGSGQ STANNETDED DITQUUYERG ELTIAZVOQLY

f1  ESGOGLVQPG GULALSCAAS GFNIKDTYIH WVROAFOKGL EWVARIYPYN GYTRYADSVE

121 GRFTISADTS KNTAYLOMNS LRAEDTAVYY CSRWOGDGEY AMDYWOD

(8] GGGAGEOGE DIGUIQEPSE LEABVATRVT TTURASQDVN TAVAWYQQKP GKAFXLLIYS
241 ASFLYSGVPS RFSGSKSGTD FTLTISSLQP EDFATYYCQQ HYTTRETEGQ GYKVEIXNHH

301 HHH

- Signal sequence — Linker sequence
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[Figure 9]

Peptide fragments matched with Trastuzumab scFv amino
acid sequence by LC-MS/MS analysis

1) TEVQLVESGGGLVQPGGSLR

2) LSCAASGFNIKDTYIHWVR

3) GLEWVARIYPTNGYTR

4) NTAYLQMNSLR

5) WGGDGFYAMDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDR
6) VTITCRASQDVNTAVAWYQQKPGK

7) LLIYSASFLYSGVPSR

[Figure 10]

Construction of Trastuzumab scFv secretion vector and
expression of Trastuzumab scFv in E. coli

A B

Vector construction Expression ( e.coli )

Linker 6xHis

tonyy
46kDa
30kDa S R p— ‘Tras:z::mb
25kDa W
Rosetta 2 E. coli lysates §
HisTrap HP Ni SEpharose column  rion-eirechic band

Sephadex G25 gel filtration
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[Figure 11]

Measurement of affinity of Trastuzumab scFv with HER2 extracellular domain by Biacore X100

Immobilized side; HER2ex.
Flow channel side; scFv

Single cycle method
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[Figure 12]

Measurement of affinity of Trastuzumab full-body antibody with
HER2 extracellular domain by Biacore X100

Single cycle method

0.05% Tween20-PBS
Trastuzumab full-body Ab Trastuzumab scFv
1i 200 nM ’L 10 nM
-i ,'[__— — | 5nM //'\.
- 100 nM,"' | Van
1 f & 25nm /
- and /
| .,é 50 M /f’ q 1250M /
[ "'% . -~ ‘ 0.625 M /"“"1
| ’ / { Immobilized side; HER2.ex.
. "™ 7 Immobilized side; full-Ab d F’I‘O’Cfﬁggﬁfjﬁ(‘ie ore
‘ . Flow channel side: HER2.ex. : ’
KD=3.56x10° [M] KD=1.52x10"1° [M]
ka=1.87x10%*[1/Ms] ka=1.03x10%[1/Ms]
kd=6.65x10"[1/s] kd=1.57x10"*[1/s]

[Figure 13]

FACS analysis of binding ability of Trastuzumab scFv and Trastuzumab full-
body antibody to human breast cancer cell lines

Trastuzumab scFv Trastuzumab full-body Ab

S

2

B
120

Counts

l 99.5%

o

10° 10' 10% 10® 10* 10” 10! 10% 10% 10*
PE~Her scFv 1 PE-Her Ab~full 1
:l anti-CMVpp65 scFv Trastuzumab scFv Trastuzumabfull-body Ab
against SKBR3 against MDA-MB-231 against MDA-MB-231
Trastuzumab scFv Trastuzumab scFv Trastuzumabfull-body Ab
against SKBR3 against SKBR-3 against SKBR3

*Trastuzumab scFv and anti-CMVpp65 scFv Ab at 10ug/ml, **MDA-MB-231(HER2-)
Trastuzumab full-body Ab (neat supernatant of Sf9 cells) SKBR-3 (HER2++)
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[Figure 14]

In vivo dynamic imaging of Cy5.5-labeled Trastuzumab scFv using
in vivo tumor models

» MDAMB361
5x10%/animal fat pad
(2013.01.08)

» Cy5.5 labelled
Trastuzumab scFv
intratumoral (100uL)
3.75mg/kg

Small intasting Lung

Spleen

» Maximum intensity at 1 hour
after administration

« Detectable even after 7
days after administration
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[Figure 15]

In vivo dynamic imaging of Cy5.5-labeled Trastuzumab full-body Ab using in
vivo tumor models

* Animals after transplantation of 4 x 106 MDA-MB-361 used

* Intratumoral administration of Cy5.5-labeled Trastuzumab full-body antibody (in amount
corresponding to 3.75 mg/kg) (Day 56)
* After administration, imaging over time until 20 min, 1 hr, 3 hr, Day 1, Day 2, and Day 5

MDA-MB-361 0.1mLit

[Figure 16]
Inhibiting effect of Trastuzumab scFv on growth of orthotropic grafted tumor of human breast
cancer MDA-MB-361 cells
MDA-MB-361 1x10° cells (contain Matrigel)/mouse, female BALB/cA-nu/nu mice, fad pad (n=4-5)
Trastuzumab scFv3.75mg/kg (injection volume 50ul/it) x 4 (Days 0, 2, 4, 7, 9)
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[Figure 17]
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[Figure 18]

Anti-HER?2 antibody
full-body

SK-BR-3
cell
(HER2+)

BT-474
cell
(HER2+)

SK-MEL-28
Cell
(HER2-)

Trastuzumab
scFv

HER2 staining

Primary _ Anti-HER2 antibody (full-body)
antibody (5 ug/mL) 4°C, 1h.

Secondary...DyLight 594 goat anti-mouse IgG
antibody (5 pg/mL) 4°C, 0.5h

scFv staining

Primary B, longum Trastuzumab scFv
antibody’ (5 pg/mL) 4°C, 1h.

Secorjdary...anti—His—tag-Alexa Fluor 488
antibody (2.5 ug/mL) 4°C, 0.5h
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[Figure 19]
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[Figure 20]
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[Figure 21]
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[Figure 22]

B. longum 105A/pBEshuttle B. longum 105
pP30SP7L20-opt-Trastuzumab scFv
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[Figure 23]

B. longum 105A/
pP30SP7L20-opt-
Trastuzumab scFv

x400

B. longum 105A/

Contral pBEshuttle
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