- 1 - SPECI FI CATI ON TRANSFECTI ON AGENT 5 TECHNI CAL FI ELD [ 0001]

The present invention relates to a transfection agent that contains a
peptide surfactant. 10 BACKGROUND ART [0002] RNA interference (RNA)
is expected to be applied to the treatjrent of disease since it is
able to inhibit the expression of specific genes. At the current

| evel of technol ogy, transfection agents used when transfecting cells
with small interfering RNA 15(si RNA) consist mainly of cationic
phosphol i pids that have been indicated to be toxic. [0003]

However, when considering the apfpPECIEICATION si RNA and ot her nucleic
acid pharmaceuticals in the clinical setting, transfection agents are
desired to have as |l ow toxicity as possible, and the devel opnent of a
t r ansf ect ITRANYIHITIONAGENTower toxicity 20has been awaited. [0004]
Peptide surfactants are known to have an action that stabilizes

menbr ane i S as the G protein coupled receptor, bovine
rhodopgi n&ﬁﬁ'ﬁhg:s ?rR e of self-assenbly (Non-Patent Docunents 1

and 2). Hpveugr, their application as 25transfection agents has

her et of ore be - e 3 X et al.,
PNAS, Vol . 10 ,eEﬁ%aﬁp?@T?%@?@E%%ﬁg&ﬁgﬁgﬂgfgﬁP m§§ﬁ§H§aiﬁﬁk§bai, A
et al., Jsum@tdtci. Nanotechnol., Vol. 7, No. 7, 1-7 30 DI SCLOSURE OF
THE | NVENTI ON Probl enms to be Solved by the Invention [0005] An

Chat bs PAGICREERE ARTand can be applied in the ol inical setting.
35[ 0006] peooal result of conducting extensive studies to solve the
af or ement i O“GM &Pérﬁ%te (RNAI) is expected to be applied to the treatment of disease
since it is able to inhibit the expression of specific genes. At the current level of
technology, transfection agents used when transfecting cells with small interfering RNA
15 (siRNA) consist mainly of cationic phospholipids that have been indicated to be toxic.
[0003]

However, when considering the application of siRNA and other nucleic acid
pharmaceuticals in the clinical sefting, transfection agents are desired to have as low
toxicity as possible, and the development of a transfection agent having lower toxicity

20  has been awaited.
[0004]

Peptide surfactants are known to have an action that stabilizes membrane proteins
such as the G protein coupled receptor, bovine rhodopsin, and be capable of
self-assembly (Non-Patent Documents 1 and 2). However, their application as

25  transfection agents has heretofore been unknown,
Non-Patent Document 1: Zhao, X. et al., PNAS, Vol. 103, No. 47, 17707-17712
Non-Patent Document 2: Nagai, A, et al., J. Nanosci. Nanotechnol., Vol. 7, No. 7,
1-7

30 DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention
[0005]
An object of the present invention is to provide a transfection agent that has lower
toxicity and can be applied in the clinical setting.
35 [0006]
As a result of conducting extensive studies to solve the aforementioned problems,



- 2 - the inventors of the present invention found that a peptide
surfactant is useful as a transfection agent, thereby leading to
conpletion of the present invention. [0007] Thus, the present
invention relates to the foll ow ng: 5]%]a transfection agent
conprising a peptide surfactant; the transfection agent descri bed
in 1 above, wherein the peptide surfact ant consists of a head portion
consisting of 4 to 10 hydrophilic am no acids and a tail portion
consisting of 1 or 2 hydrophobic am no acids; 3. the

t ransf ect itbeninagﬁms ofl 4w présbrdnventidn food that aypeptidé surfabiantpie pefides a

f act tical
conpr s, narpectbr 2ot VRO 1 AMAER m Sy of e B HVEREEE ! S bove

and nucl eclle 0%di d. BRI EF DESCRI PTION OF THE DRAW NGS 15[ 0008]
FIG 1is a granb th@ﬁlegeaiinﬂ&t@n@ﬂﬁ@@f@tﬁ@ﬂ)ueaufgyt otoxicity between a

tid factant. and cationic ated gene transfer
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ncy,
confif ﬁ] QAWW% éfects by 25si RNA i ntroduced into three
types of dult larpdaahﬂmanmalrmmpgmagthegkdn@ﬁmianeigbm descripepini atlg of litd Act ant .

FIG 5is r l,Gating the results of confirnming RNA
interfer en@%&ea?'? %1559 a&ay RNA i ntroduced into three types of cultured

human mal i gnant glioma cells by peptide surfactant. 30FIG 6 is a

gr aph i ndipratF mMESOREPTERVUOFSIHE DRAWINGS Ng RNA interference effects
by SLTE,}\IA twsolégduced into three types of cultured hunman mal i gnant

glio y peptide surfactant. [0009] In the present
invention, a p&ptlde gsaphfiadicating arcefnparsonofc)hemximiuy' bétweoma miptide 6 t o 10
35am no a%ﬁr‘i'acia‘ﬁ?h:ﬂ}t%ﬁombﬂ?osﬁpbﬁﬂaﬁﬂecﬁ% Erﬁsfi PoFectfie 2000

ar tot Rventional - SUFfact ant s

such as. neHBHEES TORD. D mal f os1 de (DM or

FIG. 2 1s a graph indicating the results of an analysis of time-based changes in the

20  amount of siRNA introduced into three types of cultured human malignant glioma cells
using a peptide surfactant.

FIG. 3 is a graph indicating the results of an analysis of the relationship between
peptide surfactant concentration and siRNA introduction efficiency.

FIG. 4 is a graph indicating the results of confirming RNA interference effects by

25  siRNA introduced into three types of cultured human malignant glioma cells by peptide
surfactant.

FIG. 5 is a graph indicating the results of confirming RNA interference effects by
siRNA introduced into three types of cultured human malignant glioma cells by peptide
surfactant.

30 FIG. 6 is a graph indicating the results of confirming RNA interference effects by
siRNA introduced into three types of cultured human malignant glioma cells by peptide
surfactant.

[0009]

In the present invention, a peptide surfactant refers to that which contains 6 to 10

35  amino acid residues, has a length of about 2 to 3 nm, and demonstrates properties

similar to those of conventional surfactants such as n-dodecyl-p-D-maltoside (DM) or



- 3 - octyl-Dglucoside (00). [0010] The peptide surfactant of
the present invention is preferably consists of a head portion
consisting of 4 to 10 hydrophilic am no acids and a tail portion
consisting of 1 5or 2 hydrophobic am no acids. [0011] More
specifically, although exanples of peptide surfactants that can be
used include GEGED (AD2), GEGEEEDD (6D2), GGEEEEEEEDD (&8D2),
GGGGEEGEEEEEDD (G10D2), AAAAAAD (A6D), AAAAAADD (A6D2), 10 AAAAAAK
(A6K), AAAAAAKK (A6K2), VWWWD (V6D), VWWWWDD (V6D2), VWWWVWK
(V6K), VYW\aepADeglu¢aseADG)LLLLLLD (L6D), LLLLLLDD (L6D2), LLLLLLK
(L6K) and rhfekLLKK (L6K2), AAAAAAD (A6D) and AAAAAAK (A6K) are

pr ef er abl e[ i1 e AAAAAAK (A6K) is particularly preferable. [0012]
15The pept i de Bepeptidesntfachant ofthe prasens ventinaia preferatdn aonsistynfadgadd

using a cqp mtdoﬂaﬁingmfk@@vmhﬁbmxmﬁﬁ@a.ﬁmria%&hﬁp&%}a@@hsmhﬂg of 1
y synthesized in this manner can

addi ti ides artifici
used p?ef é%e?ﬁvg}mg ?Pdcea"f“ﬂ&?c' ® not contain substances of bi ol ogi cal
origin andoerl¢ free of risk of infection. [0013] 20In the present
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or t1 on oft LEDALELPRELRRE LETLIT LA ARICI AN IAGD HCP 21 ¢ her
as is or A A5K)REE PfP@faQ@eb’h%ééeﬁMAbM%) ispRpticpiady erederalle.d,

and is abljgoik regul ate the function of a desired gene in the body.

P
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wodi cifes. [ o bpeptde Surdeef Bt pfeSoo rvEitiap cadbe BRERAEREL | o uae
decoy nuclcementianatly keaiiicsalidsphadecsyntb&iinunethnd. dienddicng pestides artifigially
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oli gonucl e avl n arre sequence as nst ant regron (cCis
el enent) @f biological origin and are ree of risk of infection.
[0013]
20 In the present inventton, a transfection agent refers to a composition used for

introducing a polynucleotide or gene such as siRNA into cells, that is capable of
enhancing the transfection efficiency thereof.
[0014]
The transfection agent of the present invention can be incorporated into
25  pharmaceuticals with a desired nucleic acid. In addition, the pharmaceuticals of the
present invention can be used for oral administration or parenteral administration.
[0015]
A nucleic acid used in the pharmaceutical of the present invention uses a portion
of a gene base sequence targeted for use in treatment either as is or after modifying, is
30 composed of DNA or RNA nucleic acid, and is able to regulate the function of a desired
gene inthe body.  Such nucleic acids are typically referred to as nucleic acid
medicines.
[0016]
Examples of nucleic acid medicines include decoy nucleic acid medicines that
35  inhibit gene expression by causing a transcription regulatory factor to bind to an
oligonucleotide having the same sequence as a constant region (cis element) of



- 4 - intranucl ear DNA bound by the transcription regulatory factor,
nucl ei ¢ acid aptamers capable of specifically binding with specific
nol ecul es, ribozymes having catalytic activity that cleaves RNA
anti sense RNA that inhibits gene expregsion by conplementarily
binding to a specific region of a target gene nmRNA, and si RNA t hat
5deconposes nRNA by binding to a specific region of nRNA of a target
gene along with an RNA-induced sil encing conplex. Decoy nucleic acid
medi ci nes, nucleic acid aptanmers and ri bozymes are nucl eic acids that
adopt a sophimsicicarPNd, bowpkby fhee trapderipiondiegeaenofacbr, sicleic aoidaptamers
anti sense | ce on
18 8f eéﬁwlg%uﬁﬁrfag%%%eﬁ%nwléc% bogﬂﬂ(%xﬂxézgﬁgﬁ@
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additives ordinarily used in the
Althoughthere are no particular limitations on the dosage of the pharmaceutical

of the present invention, it is, for example, 0.001 to 10 mg/kg of body weight per day in
the case of parenteral administration. This dosage can be administered once per day or
divided among two to three administrations per day, and can be suitably adjusted

35  according to age, pathology and symptoms.
[0020]



production of quasi drugs. Mreover, these quasi drugs can al so
contain other active ingredients such as vitamns. |In addition,
additives such as sweeteners, flavoring agents, colorants or

anti oxi dants can be used alone or in assuitable conbination thereof
These quasi drugs can be produced using nethods known anong persons
with ordinary 15skill in the art. EXAMPLE 1 [0022] Conparison of
Cytotoxicity of Peptide Surfactant and Cationic 20 Li posone- Medi at ed
Cene Transfer Agents Cytotoxicity was eval uated using cul tured human
cel I's for a pejreridie exampleceladditinerdnelude lagipses dextrin ywereset mpnnifodiel y used
cationi ¢ |dopREREE séribl ahRFoORAMlide’ RNADR and P8RV Ryl hRARbns VAR @hS>
25* Added bSubs alnces 1. P;g%}l(fdebsur.fa t an %ﬁegﬁu&gce: Ac-iAAAAﬁAK- NH2,
Cel tek) 2. eﬁisﬁ%‘? LG Yn ASM OMPHIF PR E’H§ e ERORYBISEAR A e

| nt er nat i gaduced nging a MmefBod kusitaBlR@ot the feach dfeaahphamhacgmival inglct@danceel | s
(UB7MD¢ a ' * en call .

proli fgr aﬁ% Eﬁn&gtggés;#%é@;g%% é&gﬁéﬁ%}é&% &e&%é‘{aﬁttﬁqnoﬁg‘@anfg agents,
Prol i f er atdomantserssyvertieners @mddhe bl capsisobe 4hitabiyusad d >The cogtents of theseThe

cel I's ver edagioeednive smitadfi- seRlied BY 3tpBrsbMwith SRNARN S8 M (i afthe
reconmend 8@1& protocol (cell density: 2 x 104/well) followed by
I ncubat i ng rnight. The nedi um was replaced with fresh nedi um and

t he subst ance<Exampls afithe dorgfsiofighast dmgeintloas iabless, cdpsitled) granOlef) Gellies
0.005,140. Qg dgnlg.S’ "Iﬂes%’qugsi grugilr carPbe pjrgducg(’i3 USiégOaddYtE/es %%Qriari?)g'v?sed in the
production of quasi drugs. Moreover, these quasi drugs can also contain other active
ingredients such as vitamins. In addition, additives such as sweeteners, flavoring
agents, colorants or antioxidants can be used alone or in a suitable combination thereof.
These quasi drugs can be produced using methods known among persons with ordinary
15  skill in the art.

EXAMPLE 1
[0022]
Comparison of Cytotoxicity of Peptide Surfactant and Cationic
20  Liposome-Mediated Gene Transfer Agents
Cytotoxicity was evaluated using cultured human cells for a peptide surfactant
and two types of currently widely used cationic liposome-mediated gene transfer agents.
[0023]
<Materials>
25 * Added Substances
1. Peptide surfactant (sequence: Ac-AAAAAAK-NH,, Celtek)
2. Lipofectamine 2000 (Invitrogen)
3. siFECTOR (B-Bridge International, Inc.)
* Cells
30 Cultured human malignant glioma cells (U87MG, acquired
from ATCC)
* MTT Assay Reagent (for cell proliferation assay)
Cell Titer 96 Aqueous One Solution Cell Proliferation
Assay Kit (Promega)
35  [0024}
<Method>



5and 500 gig/nl). The cells were cultured for 24 hours. After
cul'turing, Cell Titer 96 Aqueous One Sol ution was added (20
1.11/well) followed by nmeasuring optical absorbance at 495 nmw th a
pl ate reader 4 hours later to quantifysthe nunber of viable cells.
[0025] 10As is clear fromFIG 1, the peptide surfactant denonstrated
the | owest level of toxicity. LD50 values were 285.9 ps,/nl for the
peptide surfactant, 42.49 pg/nml for Lipofectam ne 2000, and 25.3
gig/mL for SIF%I . The peptide surfactant did not denonstrate
cytotoxicity atnecshrwpriessrdedHs Ur-wol plgfegn grcogdanpewih thegeqogmgmded 2

[ 0026] @MT@@@&dtMl Qell Haisitydmuobwelgffommyl lmat%l dvBrmiyht Pewné de
Surfact antme ium was Fepllaceci quH%I l'sholge 1u nthl@bngsﬁ;{Pg?si %?{e ?Xed%?ga]

sur f act ant S confirned crosc
f | uor escerson¢entyaticng: %OWAO OQD[OOIQQYC} 01<I%1596|1a¢ §31,% Fﬂe@ﬁ,liﬂle7$uﬂﬂ,325t0ant

o RA 1 uch S SONORR ”"*?ﬁé@k%ﬁé%‘mr@d%@é%%“ﬁ%f% el Rithatr
Cel |' s Thr etduegysdanegioltipniyas added (48 #l/ el ighawme lgnmwurllzﬁemt@also( U87|va

T98G, U25kbEhrbaaae bt oaim withl a plabdeddec@hoafyBitbras quantify the hivHéMR ablenas
| abel ed with Cy3 using the si RNA fluorescent |abeling reagent in

accordancé®Wth the Mnts protocol. 5000 of the cells were seeded
into a chdf@Sjed slide glass in accordance with the ATCC protocol and

i ncubgped for @Sﬁ?l‘fl@éﬂ}}&HFIG Atf tie &)ef)t‘?dm\ﬂaﬂ&arﬁra Erl?sq’afémthe%bﬁglﬁ‘lévgl &

final concentration of surfactant to
concent r att¢®fityof LEGO R@Wﬁﬁwﬂs‘i@rzés gdkﬁéfﬂl fopthe paptidspurfaciant 2.4 pg/ml for

Lipofectamine 2000, and 25.3 pg/ml for siFECTOR. The peptide surfactant did not
demonstrate cytotoxicity at concentrations of 25 pg/ml or less.

15 EXAMPLE2
[0026]
Confirmation of Introduction of siRNA into Cells by Peptide Surfactant
The introduction of siRNA into cells by peptide surfactant was confirmed by
microscopic observation of fluorescent-labeled siRNA.
20 [0027)
<Materials>
* Peptide surfactant
Sequence: Ac-AAAAAAK-NH; (Celtek)
* siRNA
25 sIRNA/MMP-2 (Santa Cruz)
* siRNA fluorescent labeling reagent
Label IT Cy-3 Labeling Kit (Mirus)
* Cells
Three types of cultured human malignant glioma cells
30 (USTMG, T98G, U251MG, each acquired from ATCC)
<Method>
sIRNA/MMP-2 was labeled with Cy3 using the siRNA fluorescent labeling
reagent in accordance with the Mirus protocol. 5000 of the cells were seeded into a
chambered slide glass in accordance with the ATCC protocol and incubated for
35 ovemight. After removing the medium, siRNA to a final concentration of 50 nM and

peptide surfactant to a final concentration of 20 pg/ml were added to 1 ml of medium



followed by culturing for 8 hours. In a control group, only si RNA was
cul'tured at a final concentration of 50 nMin 1 ml of nmedium The
cells were observed with an inverted fl uorescence m croscope by
fluorescent observation with a Cy3 filJ4er and by bright field
observation. 5[0028] <Results> Uptake of the Cy3-I|abel ed si RNA was
confirmed in the test group to which both peptide surfactant and

Si RNA were added for all three types of cells. Uptake of |abel ed

si RNA was not observed for any of the cells in the control group to
whi ch onl yfollowes netltueing fod GdwursEXBNVPLAEBI roQR Ohly siRNA was cultured gtsi s of

Ti me- Based; Dang&siratibn 6PN iR nﬁ'oﬁﬁlédfum r O ek | EQbs@F\JeH%lQNan

15Pepti de Surfact ant Ti me- base hanges 1 n the anpunt Si RNA
i nt r oducednysed flueresceneq MisEqscoRsdySInoF f‘éé%“éﬁ‘?seWé'r‘@ ws&hmqyéa“ﬂtsyand by

m cr oscopiteighbfied vbdehvariowf fl uorescent -1 abel ed si RNA. [ 0030]
<Nhter|alﬁ§ ﬁﬁ* Peptide surfactant Sequence: Ac- AAAAAAK-NH2 (Celt ek)
* Peptide ?J actant concentrations: 0, 0.5, 1.0, 5.0, 10.0, 20.0,
25.0 jig/ml * <ReRNIR>25s1RNA MVWP-2 (Santa Cruz) * si RNA fl uorescent

| abel i ng 1 eagqRiadeaitehe 45 f&ueléd SRR it ddh gﬂ&%ﬁ% gt gzgggfbsﬁl
p

types of cultured human na nant glioma ce
bel ed

U251MG, adbiidestr F?taﬁquére&M wers efdedhier plbthseedy fale- 2Upiake
with Cy3 usteled siR1eA vaRiNGt dUset9éfue eif oft thdedllis iithe control group to which only

10 siRNA was added.

EXAMPLE 3
[0029]
Analysis of Time-Based Changes in Amount of siRNA Introduced into Cells by
15 Peptide Surfactant
Time-based changes in the amounts of siRNA introduced into cells by peptide
surfactant were examined by microscopic observation of fluorescent-labeled siRNA.
[0030]
<Materials>
20 * Peptide surfactant
Sequence: Ac-AAAAAAK-NH; (Celtek)
* Peptide surfactant concentrations:
0,0.5, 1.0, 5.0, 10.0, 20.0, 25.0 pg/ml
* siRNA
25 sIRNA/MMP-2 (Santa Cruz)
* siRNA fluorescent labeling reagent
Label IT Cy-3 Labeling Kit (Mirus)
* Cells
Three types of cultured human malignant glioma cells
30 (U87MG, T98G, U251MG, acquired from ATCC)
[0031]
<Method>
sIRNA/MMP-2 was labeled with Cy3 using the siRNA fluorescent labeling
reagent in accordance with the Mirus standard protocol. The labeled siRNA was then
35  mixed with the peptide surfactant. siRNA to a final concentration of 50 nM and
peptide surfactant to a final concentration of 20 ug/ml were administered to 1 x 10°



reagent in accordance with the Mnis standard protocol. The | abel ed
si RNA was then 35m xed with the peptide surfactant. siRNA to a final
concentration of 50 nM and peptide surfactant to a final
concentration of 20 p.g/nml were admnigtered to 1 x 105 - 8 - cells
seeded in a 24-well plate containing nmediumat 1 m/well, followed by
i ncubating for 0.5, 1, 2, 4, 8, 16 and 24 hours. After washing the
wells with PBS, the cells were recovered and transferred to a 96-wel |
pl ate where they were measured for_ optical absorbance. @[0032] The
resul ts ar@llsprsded ing 2érweell plate containgmgdapne gt | whvely fplewed byongibieting s,

relative ffoﬂovsesczem@lsandyﬁdﬁm Aﬂb@%ﬁﬁﬁé’th@%ﬂkWltH'PBIOihE'céllka&&E%
and si RNA was tecrl dtob6 Eﬂ? into gﬁ.l

proporti orfef%'efeﬁr?ﬂ erpsg o ﬁg i erf’ eyl“@ﬁ‘b@?“ﬁ' °r8°HI|’8?}rs RFU
| evel s esszebabrbaicby reached a pl ateau. EXAMPLE 4 [0033] 15Anal ysis of
Rel ati @ et ween Peptide Surfactant Concentration and si RNA

I nt roductl on fficiency The manner in which the efficiency of

i ntroduction JhegPﬂqmaﬁeﬁbW‘té‘lﬁlﬁ ?s dependent on concentration of

Plept i de su { f Fq:lo)lalmg CORSrig@RM Wh&%ﬁs %l&ﬁx:ésfﬁfépﬁs&g@@%ﬂfs;(ﬁw fhcﬂsfasedt t
uorescent - | apel e erj]als ept | an
Sequence: "1y MW@A@@M)’V‘A% ‘Q&Ff‘&efP& ¢ BWé f85°8E% ons:

250, 0.5, profdrtidn t0 tinie0. 0, 20.0, 25.0 jig/nl siRNA si RNA/ MWP-2 (Santa

?MUZ) 193' RNA T, 3 %ﬁﬁ%g iloxaf%ﬁéér @fganriierﬁ)gfs?kf'balg@ells és&n%ﬂfm%&%g Iai ng Kit
plateau.

EXAMPLE 4
[0033]
15 Analysis of Relationship between Peptide Surfactant Concentration and siRNA
Introduction Efficiency
The manner in which the efficiency of introduction of siRNA into cells is
dependent cn concentration of peptide surfactant was examined by microscopic
observation of fluorescent-labeled siRNA.
20 [0034]
<Materials>
* Peptide surfactant
Sequence: Ac-AAAAAAK-NH,; (Celtek)
* Peptide surfactant concentrations:
25 0, 0.5, 1.0, 5.0, 10.0, 20.0, 25.0 pg/ml
* siRNA
siRNA/MMP-2 (Santa Cruz)
* siRNA fluorescent labeling reagent
Label IT Cy-3 Labeling Kit (Mirus)
30 * Cells
Three types of cultured human malignant glioma cells
(USTMG, T98G, U251MQG, acquired from ATCC)
[0035]
<Method>
35 sIRNA/MMP-2 was labeled with Cy3 using the siRNA fluorescent labeling
reagent in accordance with the Mirus standard protocol. The labeled siRNA was then



30* Cells Three types of cultured human nalignant glionma cells
(US7TMG, T98G, U251MG, acquired from ATCC) [0035] <Met hod>

3551 RNA/ MWP- 2 was | abel ed with Cy3 using the si RNA fl uorescent

| abel i ng reagent in accordance with the-M nis standard protocol. The
| abel ed si RNA was then - 9 - mxed with the peptide surfactant.
SiRNA to a final concentration of 50 nM and peptide surfactant to
final concentrations of 0, 0.5, 1, 5, 10, 20 and 25 1.1g/ nml were

adm ni st ered el L s seed. a. 24- wel Jat i,ni ng
e um ac. Sox e PepBAf Sriadianl SR R £ sircameBion of sEAPLRdneti ng
t he wel | s pdptitie folfGctantite finell doscenmraons €OV Eried, BNA0 andlisfigmt edret 0 a

96-wel | pl ﬂfnﬁm‘é‘@ﬁ&ﬁqo t] hel)bs &%e@%@&u ?Afnjeﬁ’ gﬁ?eoéon&ﬂjn n a'%gél [lrtl)laaltq (?nl/v[reglo 36]

The results are dose dent i At &ases

in RFU meaﬂ@ﬂﬂ‘é@f”é}tcui'@“}lg for $dhoussd  ABex/ washing th@W@llf:ewgB@ .ab¢ padls were

i ncreases febovereld ahd trafPaditb @06l phis GRS Shdy O Reftddabi R%cmere
observed fa&s%rgll three cell types, and introduction of si into

cell s was % deternmined to be dependent on peptide surfactant
concent r atfi0o3n] * When considering together with the results of

Exanpl e 3, ex t hde surfactant at a concentration of
20 pg/ i for rg&ltgg}e Sﬁo‘f"?mqﬁ% ?:Ieterm ned to 15adequately and

significantl§ Aléfwgh d@se-demndgmunctri:ascs 1 RIZ] mpgkened a 16 eugimel angxpvRLE 5
[ 0037]10Conhé voRGicas, Rcreaiek mmsucm B%lbﬂi@fnﬁ&ﬁﬁgﬁﬁcom’etﬁl‘amﬁwere

| nt roduced,into i Sur f

i nt r oducedbFitH fge?l E“WUB&#F 3‘3'(036’? '@;‘\ totmeslls N@Wﬁr%ave RNA
i nt er f er enteeerminied td be drperﬁEnRﬁ:pepf‘ﬂH}sﬁﬂfhctsﬂmbmmﬁhtmh. 25* Pept i de
surfactant When considering together with the results of Example 3, exposing cells to
peptide surfactant at a concentration of 20 pg/ml for 8 hours was clearly determined to

15  adequately and significantly result in introduction of siRNA into cells.

EXAMPLE 5
[0037]
Confirmation of Effects of RNA Interference by siRNA Introduced into Cells
20  Using Peptide Surfactant
siRNA introduced into cells by peptide surfactant was confirmed to have RNA
interference ability by RT-PCR.
[0038]
<Materiais>
25 * Peptide surfactant
Sequence: Ac-AAAAAAK-NH; (Celtek)
* Cells
Three types of cultured human malignant glioma cells
(U8TMG, T98G, U251MG, acquired from ATCC)
30 [0039]
<Method>
1 x 10° cells were seeded into a 24-well plate and cultured overnight in
accordance with the ATCC standard protocol.  After removing the medium, the
following solutions were added to the final concentrations indicated below followed by
35  culturing for 8 hours under the same culturing conditions as previously described.
(1) Blank control {medium only)



Sequence: Ac- AAAAAAK-NH2 (Celtek) * Cells Three types of cultured
human nal i gnant glioma cells (UB7M5 T98G W251M5 acquired from
ATCC) 30[ 0039] <Method> 1 x 105 cells were seeded into a 24-wel |
pl ate and cul tured overnight in accordance with the ATCC standard
protocol. After renoving the nedium the foll owi ng sol utions
were added to the final concentrations indicated bel ow fol |l owed by
35cul turing for 8 hours under the sanme culturing conditions as
previ ously describped. (1) Blank control (mediumonly) - 10 - (2)
Random ol i 3 sRandem ohes sl AP raaearg@eriiderswidaciat 20 mg/ miL (3) si RNA
50 nM (4) Peptpgelggmiirfactant 20 jig/ml 5(5) si RNA 50 nM peptide
The si RNA was reverse-transcri bed to cDNA

surfactant 20
usi ng the @jqnﬂ%g%oe%pressi on Cell-to-C Kit (Applied Biosystens).
Quantitati(® aPaitidsisfasast 2ng/méd out using the Applied Biosystens

7500 Real - &ine_ i WE the target and beta-actin
for th?ai n(ggrnszi st%‘g\g&gﬁt&%s@gﬁe | 2%%‘ ssli on Assay (Applied )
Bi osyst ens) . 10peC0RUP wasaevesserranscriped tostRw uping thedlqman GgngExpression
Expr essi onCgf-toMYK R (AR BIGgstemgNi Dusmihilvé abfIPiibivheehrQdd 'u§ln$ e
case of admlrg]l aﬁﬁ'.atlton 9% %Rll\lﬁ\ Opgg!%?'egtl de Mazgé)aﬂ{e 20 uaﬂ m,
Since ef f ecPRIEGRIOYHERS RYG Relil pg P LR Systempusing OB WEekaRd case
of si RNA obdtaractibFer tRb\itérsal sahdad by Geoe BepressmarissnatrggliedBoswansy. due
to an g RNQokdyt roduction effect of peptide surfactant, thereby

n

resulting i interference effects. Since inhibition of IVIM-2
gene was not oBsdeydis arershpwie incEIGS. 6fo i xi ng peptide surfactant with

random ol i go*RiNjreséfdh GAMMP-Q GHIIQA &hs AlondicBRAUBRERed Sly Whé Bashofol ogy

|5 1ot obsgrued 1, PSRN ROTR SSl5f g O 9ene-specific.

* Since effects on introduction into cells are not present in the case of siRNA only,
15 siRNA is believed to be incorporated into cells due to an siRNA introduction effect of
peptide surfactant, thereby resulting in RNA interference effects.

* Since inhibition of MMP-2 gene was not observed in the case of mixing peptide
surfactant with random oligo RNA, which is composed of a sequence for which
homology is not observed in the human genome and which is not gene-specific, the

20 reaction was considered as not being a non-specific reaction which is independent of the
RNA sequence. |



20reaction was consi dered as not being a non-specific reaction which
i s independent of the RNA sequence. 11 Clains: 1. A transfection
agent conprising a peptide surfactant, wherein the am no acid
sequence of the peptide surfactant is AAAAAAD or AAAAAAK. 2. A
pharmaceutical conprising the transf edti on agent according to claiml
and nucleic acid. 1 SEQUENCE LI STING <110> 3-0 Matrix, Ltd. <120>

Tr ansf ect @i 20ent <130> FP3220PCT <160> 16 <170> Patentln version
3.1 <2105 T <211> 6 <212> PRT <213> Artificial <220> <223>

synt hesi zed peptide <400> 1 dy Ay Ay Gy Asp Asp 15 <210> 2 <211>
8 <212> PRT <2113> A tradsfeciichal age@2ébmprising a peptide surfactant, wherein the amino acid

sequence of the peptide surfactant is AAAAAAD or AAAAAAK.
2. A pharmaceutical comprising the transfection agent according to claim 1 and

nucleic acid.



<223> synt hesi zed peptide <400> 2 Ay Ay Ay Gy Ay Ay Asp Asp 15
<210> 3 <211> 10 <212> PRT <213> Artificial <220> <223> synt hesi zed
peptide 2 <400> 3 Ay dy Ay dy dy Ay Ay dy Asp Asp 1510 <210>
4 <211> 12 <212> PRT <213> Artificial <220> <223> synt hesi zed pepti de
<400> 4 dy dy dy dy Ay dy dy Ay Ay Gy Asp Asp 1510 <210> 5
<211> 7 <212> PH <213> Artificial <220> <223> synt hesi zed pepti de
<400> 5 1

SEQUENCE LISTING
<110> 3-D Matrix, Ltd.
<120> Transfection agent
<130> FP3220PCT
<160> 16
<170> Patentin version 3.1
<210> 1
<211> 6
<212> PRT
<213> Artificial

220>
<223> synthesized peptide

<400> 1

Gly Gly Gly Gly Asp Asp
1 5

210> 2

211> 8

<212> PRT

<213> Artificial

<220
<223> synthesized peptide

<400> 2

Gly Gly Gly Gly Gly Gly Asp Asp
1 5

Q21 3

211> 10

<212> PRI

<213> Artificial

<2200
<223> synthesized peptide



Ala Ala Ala Ala Ala Ala Asp 15 <210> 6 <211> 8 <212> PH <213>
Artiificial <220> <223> synthesized peptide <400> 6 Ala Ala Ala Al a
Ala Ala Asp Asp 15 <210> 7 <211> 7 <212> PRT <213> Artificial <220>
<223> synt hesi zed peptide <400> 7 Ala Ala Ala Ala Ala Ala Lys 15
<210> 8 <211> 8 <212> PRY <213> Artificial <220> <223> synt hesi zed
peptide <400> 8 Ala Ala Ala Ala Ala Ala Lys Lys 15 <210> 9

2
<400> 3

Gly Gly Gly Gly Gly Gly Gly Gly Asp Asp
1 5 10

210> 4

<1 12

<212> PRT

<213 Artificial

<220
<223> synthesized peptide

<400> 4

Gly Gly Gly Gly Gly Gly Gly @ly Gly Gly Asp Asp
1 5 10

<HO> 5

21> 1

<212> PRT

<213 Artificial

<220>
223> synthesized peptide

<400> 5
Ala Ala Ala Ala Ala Ala Asp
1 5

<210> 6

211> 8

<212> PRT

<213 Artificial

2200
<223> synthesized peptide

<400> 6

Ala Ala Ala Ala Ala Ala Asp Asp
1 5



<211> 7 <212> PRT <213> Artificial <220> <223> synt hesi zed pepti de
<400> 9 Val Val Val Val Val Val Asp 15 <210> 10 <211> 8 <212> PET
<213> Artificial <223> synthesized peptide <400> 10 Val Val Val Val
Val Val Asp Asp <210> 11 <211> 7 <212> PRT <213> Artificial <220>
<223> synt hesi zed peptide <400> 11 Val Val Val Val Val Val Lys 15
<210> 12 <211> 8 <212> PRT <213> Artificial

3

Q210 7

211> 7

<212> PRT

213> Artificial

<220>
<223> synthesized peptide

<4005 7

Ala Ala Ala Ala Ala Ala Lys
1 5

<2105 8

Q21> 8

<212> PRT

<213 Artificial

<220>
€223> synthesized peptide

<400> 8

Ala Ala Ala Ala Ala Ala Lys Lys
1 5

<210> 9

Q11> 7

<212> PRT

<213> Artificial

<2200
<223> synthesized peptide

<400> 9

Val Val Val Val vai Val Asp
1 5

<210> 10

211> 8

<212 PRT

<213 Artificial

<2205



<220> <223> synt hesi zed peptide <400> 12 Val Val Val Val Val Val Lys
Lys 15 <210> 13 <211> 7 <212> PRT <213> Artificial <220> <223>

synt hesi zed peptide <400> 13 Leu Leu Leu Lou Leu Lou Asp 15 <210> 14
<211> 8 <212> PRT <213> Artificial <220> <223> synt hesi zed peptide
<400> 14 Leu Lou Leu Leu Lou Leu Asp Asp 15 <210> 15 <211> 7

<223> synthesized peptide
<400> 10

Val Val Val Val Val Val Asp Asp
] 5

<2100 11

L2 7

{N2> PR

<213> Artificial

<2205
<223> synthesized peptide

<400> 11

Val Val Val Val Val Vai Lys
1 5

2> 12

21> 8

<212> PRY

213> Artificial

{2200
€223> synthesized peptide

<4005 12
Val Val Va} Val Val Val Lys Lys
1 5

<216> 13

Qi 7

<212> PRT

<213> Artificial

220>
223> synthesized peptide

<400> 13

Leu Leu Leu Leu Leu Leu Asp
1 5



<212> PRT <213> Artificial <220> <223> synt hesi zed pepti de <400> 15
Lou Lou Lou Lou Lou Lou Lys 15 <210> 16 <211> 8 <212> PRT <213>
Artificial <220> <223> synt hesi zed pepti de <400> 16 Lou Lou Lou Lou

Lou Lou Lys Lys 15

<2100 14

211> 8

<212> FRT

Q213> Artificial

220>
<223> synthesized peptide

<400> 14

Leu Leu Leu Leu Leu Leu Asp Asp
1 5

<210 15

211> 1

<212> PRY

<213> Artificial

<2207
<223> synthesized peptide

<400> 15
Leu Leu Leu Leu Leu Leu Lys

1 5

<210> 16

<211> 8

<212> PRT

<213> Artificial

<2200
223> synthesized peptide

<400> 16

Leu Leu Leu Leu Leu Leu Lys Lys
1 5



