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ol Agth, s oo 22 & F Av)HS AFF (reperfusion)dl o3 AWk, &/ AAF < A
AR MEFZEZ 0L Y)Eel o AAHE H2 FE9 AANATES AE &4, A7HAPE (apoptosis) H
A} (necrosis)E doth (Koenitzer, J. R. and Freeman, B. A.

inflammation: interactions of endogenous electrophilies and mitochondria in cardiovascular disease.
Ann. N. Y. Acad. Sci. 1203, 45-52). 181}, ¥ 2Alol= ] AHHo]= (SOD), ZFEdo]= (CAT) ¥ =Tt
AL FHEA o= e e diE aAES AT FEE EFA AX U9 4 g #¥HE /A
A7 Al ol Wt Foe 2 7153t (Bickers, D. R. and Athar, M. (2006) Oxidative stress in the
pathogenesis of skin disease. J. Invest. Dermatol. 126, 2565-2575, Mates, J. M. (2000) Effects of
antioxidant enzymes in the molecular control of reactive oxygen species toxicology. Toxicol. 83, 83-
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(2010) Redox signaling in

104, Muzykantov, V. R. (2001) Targeting of superoxide dismutase and catalase to vascular endothelium.
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A5 2 Yo AsARA LT 4 Jdubar AckdEnl vd (Kim, D. W. et al., (2009) Transduced human
PEP-1-catalase fusion protein attenuates ischemic neuronal damage. Free Radic. Biol. Med. 47, 941-952,
Eum, W. S. et al., (2004) HIV-1 Tat-mediated protein transduction of Cu,Zn-superoxide dismutase into
pancreatic beta cells in vitro and in vivo. Free Kadic. Biol. Med. 37, 339-349, Ahn, E. H. et al.,
(2010) Transduced PEP-1-ribosomal protein S3 (rpS3) ameliorates 12-O-tetradecanoylphorbol-13-acetate—
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x4 U= A7t ogga, A &4ES Jehde dde A9t (Egleton, R. D. and Davis, T. P.
(1997) Bioavailability and transport of peptides and peptide drugs into the brain. Peptides 18, 1431-
1439, Behlke, M. A. (2008) Chemical modification of siRNAs for in vivo use. Oligonucleotides 18, 305-
320). ¥t B AT HELS o9 £ TAE dAste WHoEA oY ExE AEx 9 22 YR A
sl TYo] ' dNE FF T=udS o]&ste W dis dFE AEsl 22 vk (Dietz, G. P. (2010)
Curr. Pharm. Biotechol. 11, 167-174, Matsui, H., Tomizawa, K., Lu, Y. F. and Matsushita, M. (2003)
Curr. Protein Pept. Sci. 4, 151-157, Prochiantz, J. (2000) Curr. Opin. Cell Biol. 12, 400-406,
Schwarze, S. R. et al., (1999) Science 285, 1569-1572, Schwarze, S. R. et al., (2000) Trends Cell
Biol. 10, 290-295, Wadia, j. S. and Dowdy, S. F. (2002) Curr. Opin. Biotechnol. 13, 52-56, Wadia, J.S.
and Dowdy, S. F. (2003) Curr. Protein Pept. Sci. 4, 97-104).

odgAEe] &3 AGES FHSAolE tafgHol=, stddel= 9 grE il S3 (rPS3)E Tatoluh
PEP-13} 2o gdwld S5 vy} §gtele] o850 AE 2 T& 24 2 933 ATt Iats FA4S
w3 gS B udnt vl (Kim, D. W. et al., (2009)Free Radic. Biol. Med. 47, 941-952, Eum, W. S. et
al., (2004) Free Radic. Biol. Med. 37, 339-349, Ahn, E. H. et al., (2010) Toxicol. 276, 192-197).
ek, 2 EAES 9 F 2y e §F e AEES a&S AL AR 2dE F

AN = = 9 e EAbsel s At v

olm =g}yl {3-(10,11-dihydro-5H-dibenzolb, f Jazepin-5-y1)-N,N-dimethylpropan-1-amine}& =ZI|Hd|=Z7
9D AREUY 22 AAAGELe] FHOR AFTHe AS AqFozEy F-EAE 2gevte Ao & &
A ATt Peng 52 olv|Ztwlo] ¥ f{ 217 FYQIA}F (brain-derived neurotrophic factor, BDNF) =&
MAPK/ERK 7= B Bel-2 7H=Al0]= (cascade) & & F4Esto]l 474 e 245 Yehdit= 715 A e
t} (Peng, C. H. et al., (2008) Eur. Neuropsychopharmacol. 18, 128-140). & 4dA| (bulbectomy)+= 2 &
dd" 58 & oy &nle] o}yl A9 (subgranular zone) ¥ o}¥A XY (subventricular zone;
SVl AE F4E TEAZIAR, olnz=edle] olgkA Fo] (subchronic administration)® & FHellA
AR E AEAE F= dve Aol H: Baud vk duk (Keilhoff, G. et al., (2006) Cell
proliferation is influenced by bulbectomy and normalized by imipramine treatment in a region-specific
manner . Neuropsychopharmacology 31, 1165-1176). 3k, ojm|Zglyle] whyd Folix= Eo|A LA HAubz
o HE A 149 F Ao} o]F (dentate gyrus)®] o}FHAG Aol X AE FAE& ZstA|71aL swte] CAlel
A ABRAARE ZaAva Aekdnt 2td (Schiavon, A. P. et al., (2010) Imipramine enhances cell
proliferation and decreases neurodegeneration in the hippocampus after transient global cerebral
ischemia in rats. Neurosci. Lett. 470, 43-48). %%t oy}, olm| Xyl Fte7de] s = o 55
249 (paw edema model)olX AFS A3 JAsI= Aoz BuHAt} (Abdel-Salam, I. M. et al., (2003)
Pharmacol. Res. 48, 157-165). o|W]Ze}Hl& cAMP-o]&E4 2ol JaS Fo=24 AHAE yol o3 =
E AMANAE (microglia cells)ol] 23k IL-69F A3}dA AL Asscta S9%H A} (Hashioka, S. et
al., Exp. Neurol. 206, 33-42). olm|Zg}qle F=A A3tds HEL

g AtolETRQlS] WS oAlstal TxB #38ll, NF-xBe] p65 ABEFH e 3ome] olF Bl Aol e A=
e AAWAE ol A p38 mEZlC] s gHdstEl Tl Fholuo]=e] <l

al., (2008) Neuropharmacology 55, 826-834).

53] A472038% = AT AT EEES FIAR 75 =EiRl-ER dudE-ed wedl g3 Eid 8 o 8
T oA, HIV-1 Tat FEpol=, E¥fargte]dl, gejarel=ryidat o a8 dfle] S dwd
of N-mted R/ Rl FRAgEe AX AFds PP & SR el AAska

EE, 53 A4903625 = wE & wvRlo Al selaeteldle] e Ny B/Ew Cddel g4
Folol A AFAS FPA 7zl disf A sk A

371

5558 WRae]l BE A7AEel =S B HlV-a Tat PEol=, Soneiel, Laluolzrld, &
ga(etelal, ok27]Yl) R PEP-1 HEtol= Fo] WAl AL JEAS PANTHE Aol wa A,
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[0044]

[0045]

[0046]

ZIHSd 10-2012-0119562

IM: o]v]>= &7l (imipramine).

T 32 3d &4 F s=Eeh A o dvf &8 24g-eR Frksiadth. ojm =zl (i.p. 10 mg/kg)
o2 Ty, I tg 38 &S d2o7]7] 30 Aol PEP-1-7tE#E ol= (3 mg/kg)E HHALE FoI3)
ATt SE-AAF o]F FA 2t 79 vt YA vle] o R JAET.

=

Ak 2] 2]t (sham operated group),

los}

A A2l (vehicle treated group),

C: olv =~} A2+ (imipramine treated group),

D; PEP-1-7}&#e]= A e]a- (PEP-1-CAT treated group),

E; PEP-1-7}2#o]= R ojn| g}yl A e]a- (PEP-1-CAT and imipramine treated group).

AL-E1o|A] 2= 280 mo) 3, A2-E2oA] 2ol 50 mo] T},

T 4& o=z gyl EX 0}01]*1 = MDA (malonyl dlaldehyde) Fo| HX = AME =W PEP-1-7}EE o] =9
FEFS YETE. o ZaiHl S PEP-1-7tgdl o] 2E B FARS7] 30 A Fo3klal, PEP-1-7tgdlo]= FA}
30 % 3 &o] FE ATt fﬂ@ &4 AF OH”}C A= o] MDAE SASHAT. I o]uZedl (imipramine).
gye SN 8 FAF N

o|3}, AAldE Eo] & W F4E U AAE] At 53], E Lol AAdeA §F duize) o
AAo| 2 PEP-1& @A ¢ TuRloR dusli, X 5§ Az Jtgyo|=gE MY ste] PEP-1-7lEd o] =
% dude iste] AEsigloyt, Tat, &E|agleldl, &ieol2rd § vugs diid FF TS A&
£ o] N-ge g/ e AFAT §F T disiE 2 o] WAlx 9@ EHe AAlE 4
et fAbek AERE Fdl, AXEAME AS) 5o A%E AE 5 Adfen, E wel et AAlde] VA W
2 U2 AT o] ofdL B o] &3k vEokillA SAY AXAS JH Aol Al A, ESE, X
528 @A gArA AAdere tEgeo]zet FHSA IS TiAFHo2E AYsigiont, A 7]E 9
ol @ AW JMAATIE EAE HES v oA s X5g duds Mud ¢ 9052 Al Al A
Eia=

A=

olu] &byl (Imipramine)- Sigma-Aldrich (St. Louis, MO, USA)elA Fatalct. 3| ~Eld A9} S A H|
o]=7} Adgtyl 22} A= Santa Cruz Biotechnology (Santa Cruz, CA, USA)olA F+4&ttk. 7]1g} o2& E
ok ool gl A9 Sigma-Aldrich (MO, USA)ollA g B8z 74313t}

Sy Ax ¢ PAAS

PEP-19l] sd3te 7 79 L7 LEF)=E Ndel-Xho I Algta= A2 pET15bo AZA(ligation)sh
o Fsgieh. olo] 17t AF(kidney) Fhgelel=el DAY NAL T|WoR sho] 28Rl el
=g g

o
(o3

ok, 2e)ar op7fm = Al A 7]o]E (agarose gel electrophoresis) Q@ Hg]dle] whe-&ES Egslal
S pGEM-TO] AZA(ligation)AZTh. —18]m o] WEZE FA[SE A¥E (competent cell)o] FAA
(transformation)A17]3L Zehxm|=g Felste] Q17 7heelo|= cDNAZF ¥3¥ WEE Xhol ¥ BanH [ 0.2
o8k v} pET-15b % pET-15b-Tat (Arg, Lys, PEP-1)%t&l wlEjo] AFQlslsict. #E o] whae 77 T2 RE| 9}
lacO-e ¥ elelH o] =4 sl S}

AuraF Zglolm = 5'-ctegagatggetgacageegggatecegee-3' 2 Xho I AT S AU glon Aurek Zzlon
o] Y& 5'-ggatectcacagatttgeerrcteccttgee-3' = BamH I AR E 71Aa1 9}

Z3tg s AN (PCR)S thermal cycler(Perkin-Elmer, model 9600)ol4 <adtgom whg Z3tals 50
AEE HFHE (siliconized reaction tube)ol]l il 94Co| A 587F 71E3F¥E. PR WHSS 94T A 40%7t
3] 9% (extension), 61ColA 40%%F WA (denaturation), 727CelA 108, 37TColA 187 +5

—

o



[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

ZIHSd 10-2012-0119562

A7) WET FQE EOR H4 g guldel 3 vl =, PEP-1-%4) 39 vl wd WE (pPEP-1-

t
rob
o
=
¥
n
N
=3
Jo
>~
>
o

i
o

sElol = 3 BNAe 9 WEe WPkl Axs.

Ftgdol= &gdde Ax 2 AA

S3tald W EwWE (pPEP-1-CAT) 7} Z3=]o] 9l& E. coli JM109 (DE3) MZE Aol x3g LB wjx| o]
Wil 37°CellM 250 rpmo.= wRkste] wlEiGih. o WAME = ARl hdElel=, @A E vlQl (PEP-1)
aelan oprlieit kel 67]0] S| AEW A7]E BAAL F 9lE oDNAE EFebar glrk. wigel o] ute)
o} %7} 0.D600nmel A 0.6?1.00] 2 w PTG X%—%FJ} 1.0mM=) A wj =)ol H71e oS 4x7F B9t ek
A5 oA A Z T

ks AXES RS Be § AggEd sml (GmM o]v] T, 500mM NaCl, 20mM Tris-HCI, pH 7.9)Z
Y3 TR T2 (french pressure) & A|EE &+ (lysis)A7]aL A2 S A6},

39, 3 2EY A3 FAS xAAHA AolA Zzagd AP A3 T D.D.W 3 BYE S8 FAS
Srobitt. 181 58 ¥-3]9] charge buffer (50mM NiSO) ¢t 3u] H-9]o] Ag gkFdg bz &2 A4S &
4 stAF T

WAAAZ] A z3 dids AR st FSAS SA A Faleta 108 Foo AjfdzHdt 6n) F39]
A = (60mM o]w|thE, 500mM NaCl, 20mM Tris-HCl, pH 7.9)& A&z EdFo AAstunxl s gz
9o v wdlAS AAS Y. SF Aol FHA k] whkxl T 3u) Fuo] §&F &4FH (M o|v|thE,
500mM NaCl, 20mM Tris-HCl, pH 7.9)% UM AES SZ5 . g gddwldoe] ¥3ty HIES Wol
Algte s 25 A9 ARZvEIHAE 831

Mrod
oty
ol
-3
Hel
o
i,
n?
M
o
2
2o
ng
38
Ruiy

AXE wjga] gGuald Az
XA E (astrocytes)S 20 mM Hepes/NaOH (pH 7.4), 5 mM NalCOs, 7FE9=2 ESAIA7 10% $-ejdy 2 3

AA (100 pg/ml 2E=EntolAl = 100 U/ml AYA#)7} &% DMEM (Dulbecco's modified Eagle's mediu
m)ell 7kake] 95% &1, 5% CO, o F3F o= 37TColA wgatltt.

PEP-1-F1&d o] = AEESY 9 928 Bzt BN

PEP-1-7t&dlol= AXZFO sk o|EAS W7ishy] st AlXE 6-9 FwlolEolA 7097F w5 wide
the oW Ebel (1.0 pg/mD o2 3 AIZF 5 vE HEsglar, olF vhde w9 PEP-1-7HE# ol= (0.5~3
ulDE 7kste] g AIZE g wjFsigith. AR AR o)EAS WULeAl f18ke] MlEe] 3 uMe] PEP-1-7HE
dlol=E Zhshal vk AIRE (15 ~ 120 )& =@ sted wigstolth. AEE EFA-EDIA (Gibeo) = AHzsfaL,
PBS (phosphate-buffered saline)® A& gk o} FH|2ESIGITE. Zb A2 &t o 2 HE T3] dlAS 10%
SDS-PAGEZ. #-e|3}e] who|ERMER 2 uho] Ho|A17) b PBSel 91 56 FARFE BN, e 7
s Eat2hs] ;'L‘E]if‘— Aot T 4TE eyl miFstal, olo] Tt HSAvo|=9 AjE 23 FA
¢} kA wj¥3dk & ECL (enhanced chemiluminescence)< 83}t (Amersham, Piscataway, NJ, USA).

MIT o{AHlo

AEE 6-U ZHlolEdl BaL 70% 4G W7 wigste] Alx AEES Frkegith. Als

e
il
=)
24
_O,
o

o
)
I,
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[0068]

[0069]

[0070]
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(1.0 pg/mD)E g AZF Bt A sk3ict. O]U]ﬁ & AAG vs AEE S s=°] PEP-1-7tgd o=
(0.5-3 p)E F A7+ & A sksitt. A|3EE DPBS (Dulbecco's phosphate buffered saline)® Al &3 th&
ﬂ&ﬂ#i(LzmmilﬂAuk%ﬂ-ﬂﬂ&ﬁq.ﬂi,%tg-&%:MH{&Mﬁﬂmamumumawn—
2,5-dipheyltetrazolium bromide} ©JAlo] T REZFo| upg} 433}t [D.T. Vistica et al., Cancer Res. 51
(1991) 2515-2520]. AIE AEES FA8 dxzol dd WEa=2 yehdn.

AE BB Ay Y (cerebral forebrain ischemia) f=

=

=29t ™ (Meriones unguiculatus)S AT A EAHINA FYsAH. 58 o
60%2] FUlFEZ 12417 W AtolE 2 wiYsigla, =3 ARE AHEA AFHESH. F
= o oA)
=

PN
Ae Azalel B A¥EE BE 937 (NIH Publication No. 86-23)S whgtar, FH& 2
et st 55 BHe L o]& 93U} A3},

ojm eyl EA ofFo] wE PEP-1-7teelo] =29 ¥ &4 Ho aiE IIsty] fste] AUS Jo= o
N (n=7)e®2 Yol 4F Al (sham—operated), WA X 2]t (vehicle treated), ©]R|ZEtl A g
(imipramine—treated) PEP-1-7}& o] = A &]at W PEP-1-7}Ea|o] =9} ojn|Zejyl Ao 2 WG, o
g8 PRSO| o] B FAMEFA Y (10 mg/kg). L & PEP-1-7FEHd|ol 2 (3 mg/kg) S B7Fo® Fodta
F73%9 #2 (occlusion of common carotid arteries)S YoF T F4W F&S Fsly] $sted 33% 4F
2 2 67% AbstE A 2.5% oFo]AEF T (Abbott Laboratories, North Chicago, IL, USA) &&= 3 &I
oF AYS Awk wFEkHek. T HJl (midline ventral incision)E Hold <SP, TZHEH
gsta, AAAFE Besta, v EHGSA F9F 2% (nontraumatic aneurysm clips)o.2 #HAaSs o
dFow Qb U TA4E ™M (central artery)s TESIY] Y sFE s FHAIFS I3
&2 THF 29S AAAH. dF IH (XHJJHET )& @Jﬁoi 24 #EE. AF A
= FAsHE FAAN AE At A3k YA dAE FRAT. Fe A,
4 e ¥ X—Vo]'o %E% E'_‘%Hé TEo “}ﬁoﬂ/ﬂ x_d’&] A w7k 37 £ 0.5 TE A8kt
S QEEAAI7]aL A A o] &l

n&i—{}ﬂ.ﬂ.ﬂr{m
o

=ooh
e
E
rJ

Z2734 24

7+ T RE FEES -%ﬂEH]—H]E’L 2% (pentobarbital sodium)&® w}FHA|7]a2 PBS (pH 7.4)&
transcardially & F 4 WA 797 (n=7) 0.1M PBS (pH 7.4)° 591 4% de}EEdd sl =z
A3ttt HE AL LT 1*39‘1‘9_ ul AlZE soF FaAegivk. ¥ 242 30% FARS fHoR
SHUS HEAA A FEF ST, 22 49 U5 Ao o] &3ty 50 m FAE ARSI
dAEE dHES PBS7F drE 6-9 EdolEd 3.

o
o,
e
B
)
_)l.l_:'
Ak

A4 Ho] = FA

A wle] & AL F e wEt Tt 24 dHES Adgd IYE dAnFE L SEol=d &Y
=94t ZYA nvpo]E3 EA4F (Cresyl violet acetate; Sigma, St. Louis, MO, USA)E& SF<ol 1.0% (w/v)
TVt HES sola, WERANS o] §dd Jlekglu. 283F Ao AAs F AAE FFHTFE T | A

)

i)

I AL 50, 70, 80, 90, 95 =L 100% =%9] o|ete ujPoA 7z Exult} 247 B9 SA|AA
Al ZaL, mpx o 2 Fhubel w4l (Canada balsam; Kato, Japan)S S8l dvh. 4F HA 82 gz o=
o] 83k o},

A slnke] A% ike 24

A8} FAESl= Ahang et al. o] WHo R =A3} Y (Ahang, D. L., Zhang, Y. T., Yin, J. J. and Zhao, B.
L. (2004) J. Neurochem. 90, 211-219). &% (100 )9 ¥ A=HS 100 09 8.1% SDS (sodium dodecyl
sulfate), 750 u02] 20% ZAF (pH 3.5), 750 02] 0.8% E] ubH|HF-22F (thiobarbituric acid) & 300 <] %
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[0077]
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[0080]
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}

ol

Z 73 WS E3tdo) TS5t AR 3 AIZE BeF 95 T2 7FE3 v 4000 g2 1087 A&
= =

A3} 1: AEAE Y2 PEP-1-F12 g o]=29 MAXE T4 wAE o|mZvle JFF

AESTY e AMZAFAS FIANATE Gl 5 Todd #ste] &dst Ad57F a3 ).
T 10%2] DMSO (dimethyl sulphoxide)7} @¥ld =4 Zuolz} Aget g3+ v 3
A #FEThE Bavk Atk (Wang, H. et al., (2010) J. Con. Rel. 143, 64-70). W, ¥ @z
SFE Ao} (bog blueberry anthocyanins; BBA)O] Tat-F-3 Ao = U] 22 FH| ]Z-J HeLa ME D v 1y
S FuAIZIY e Baudkul ok (Lee, S. H. et al., (2010) BUB Rep. 43, 561-566). 3k, <
LA ES PEP-1-7tEdol= §3 dildo] HA4AE vilZ A 4 vk oEAo® R}
), fﬂ@*ﬁ, AF £ ds REgzs yeldds A4S Baudhdl gk (Kim, D. W. et al., (2009) Free

=
o
=
o
T

o
2
ot
o
_>.:
r PE ﬂﬂo

G9-2Al9 olvmetule] B8 PaE % 19 Ak 2T & 19 B, (s} 2ol, PEP-1-7bgdlol = §3 v
AAAE WE BE D A7 oBHom JRAn. EF, PP-1-t=dol= §3 wud A A ojvze
2 WA A AGS A5 PP-1-7tgelel = §F wuAs] ALAF BEL A3 FrhA. 9@
= ouEefule] Pp-l1-vbehdlel = §% WMAL AE R EYAVE BES FUANE 5] 988
3

Lo m e
2 X o

29 2: AE AEg] A% oluZame] J%

S UET AEAA BaEkea (1.2 M2 AX 54 f3 Aﬂ &L gk ofn
164 shelth. & 29F o], PEP-1-7lEdol= % @z (0.5~
ATH.

oWl Zebel (1 pg/ml) & A7 @ Al AZ %*30115 WE FEIlE olre

o o
i

=)

abshra AL fARRE AR AE AEES et W, olmZepnle Al

g U PEP-1-7hEeo] =28 Aed 44 Ax AEES PEP-1-7tEeol= w5 Ao F¢-no
Zhetgiet. webd, oleh & Eloehs Al AEE S7PF ofnl=Zeivlel] ok AR ARl Auey] B
ojul=girle] PEP-1-7he]o] =] A FFS SUA7]7] Wil Aoz Bl

S‘i}ﬂ_ﬁn
_L
o,
g >
of ST e R V> (e

23 3: J¥A &4 digh PEP-1-JFteHo]= §3 Thald o] a3 wX= ojw|Zehle] I

s

TPt Ade did 3¥F (transient ischemia)S FTESIH 3vke] CAL F-9loll A7 &4bo] A gt 7+
oA CAL §-91¢] 2134 W= H3d &4 F = A% J7FET. |34 Agatel s Aze d 3ol
shlar, AF Mg sEF Hlaste] CAl F-9jolA EFA A4 E4E& YeEAT (& 39 A9 B). o]n|=Z
ATl Ad BE ade g4 AYTH vlaste] ekgte] Frhr P %ﬂr%_ﬂoiu} PEP-1-7}2H¢) ] T 9y
2 (3 mg/kg)& AT A5 ”17“?} CA1 F-$lollA El: kil
ulg] Ae]gk vh PEP-1-7}E#o]l= §3
o 243 ARFRIEINE Y

A whkstel el 3l AA et 88 ko] FE=E o]F MDA
(malonyl dialdehyde)] Aol H71eded (Zhang, D. L. et al., (2004) J. Neurochem. 90, 211-
219). ¥ f= § @A AT WA FES 4F Aol vste] dA3 FrFeSI (= 4). oW ZErlo]
MDA 38 S5 %3 Wi, PEP-1-7hEElo]= AP W3] MDA ¢85 Wk, volsl, PEP-1-71E
o]z gl olmZetnl At PEP-1-7he g e]= ©5 AEjwrst wadd ) MDA FE& @A WEFATH. whebA,
ole| g A= olmZetnlo] PEP-1-7hE#o]=e] AX =Y E&S FolFH PEP-1-7t2do]=e AX W 45
Ed KU =g i

QL
rﬂ
::‘4
Y
o
R
_Y&
ol
2 Mo
S~
>,
R
o,
r—u
9,
_t
r:i
i)
i)
fr X
SURS
i)
N
N
O, -
(@]
=
=
4
(o}
2
>

(&= JC D“‘E)

0
(o
e
L.
A
2
)
i
b
o
o
H
rr
L
12
i
tilo

-
-
=
R

i

<Al 10 AAe Alz=>

Zhedeol= g3 @A 20 mg
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[0081] vizetol = vz o|E 20 mg

[0082] SR 100 ng

[0083] 3 100 mg

[0084] 2ot Al vhadl4 2 mg

[0085] 27 AEES TS & T A Az meba egste] AAE AzsoA).

[0086] <A 2. MEA ] Ax>

[0087] Zhedlol= &3 @4 20 mg

[0088] Haetol= wAYolE 20 mg

[0089] SR 100 ng

[0090] 2 100 mg

[0091] 2glotAAL vl 2 mg

[0092] e AMEA Azl wek 3] s Esta Aetd gl st AaAE Azl

[0093] <AFeo] 3: FAMAY A 2>

[0094] THGAIE HafrH o= &9 @E 0.2 mg

[0095] slzetol= v AHolE 0.25 mg

[0096] FAHE Edt SR A%

[0097] pH 244 A%

[0098] e FAA Azl whel 1 AEF2m) B71e] FR FRo R A xEGATt

[0099] <A Gl 4: AL Az>

[0100] Fegol= §§ walA 10 mg

[0101] vZetol = w Aol E 12 mg

[0102] ojdstd 10 g

[0103] WU E 5 g

[0104] AT A

[0105] SFel Al Azl wek Gl ] Adis Thete] &aiA 7o dEde A% 7 v e A
S T F GAFE Thete] HAE 100wz 2dd F A Fate] W AlA HAE AxEAT

_13_



k1
N2

1
(g
~

s
.

-~
N
|
B PEP-1-CAT PEP-1-CAT +IM
P —— —— D

05 1 2 2 C 05 1 2 3 (uM)

B rFerPacar
‘a -
£ a0 B rericatem
=
£ 20
o
]
C 0.5 1 2 3 (pM)
c PEP-1-CAT PEP-1-CAT +IM
il - — — w— e W

%5 30 60 120 C 15 30 60 120 (min)
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k1
:
[\

[ PEP-ICAT

120
B PEPACAT +IM

100
80
60
40

20

Cell viability (% of control)

1 2 3(uMm)

- ELE | 4 !
LT ST T
T pERTET R
2 TVaSNE i ]‘." .'
[, 50 g pad
R
i
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MDA (nmol/g)
h

0 L 1 1 |

Sham Ischemia IM PEP1-CAT PEP-1-CAT+IM
Ade=
<110> Industry Academic Cooperation Foundation, Hallym University
<120> Composition for brain disease containing fusion protein and
imipramine
<130> hal lym-sychoi-imipramine
<160> 30

<170> KopatentIn 1.71

<210> 1
<211> 30
<212> DNA

<213> Artificial Sequence

<220><223> primer

<400> 1

ctcgagatgg ctgacagccg ggatcccgec 30
<210> 2

<211> 31

<212> DNA

<213> Artificial Sequence

<220><223> primer

<400> 2

ggatcctcac agatttgeer rctececttge ¢ 31
<210> 3

<211> 1671

<212> DNA

_16_
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<213> Artificial Sequence

<220><223> coding sequence for Tat-catalase fusion protein

<400> 3

catcatcatc atcatcacag cagcggcectg gtgecgegeg gcagecatag gaagaagegg 60
agacagcgac gaagactcga gatggctgac agccgggatc ccgccagega ccagatgcag 120
cactggaagg agcagcgggce cgcegcagaaa getgatgtece tgaccactgg agetggtaac 180
ccagtaggag acaaacttaa tgttattaca gtagggcccc gtgggeccct tcttgttcag 240
gatgtggttt tcactgatga aatggctcat tttgaccgag agagaattcc tgagagagtt 300
gtgcatgcta aaggagcagg ggcectttgge tactttgagg tcacacatga cattaccaaa 360
tactccaagg caaaggtatt tgagcatatt ggaaagaaga ctcccatcgc agttcggttc 420
tccactgttg ctggagaatc gggttcagcet gacacagttc gggaccctcg tgggtttgea 480
gtgaaatttt acacagaaga tggtaactgg gatctcgttg gaaataacac ccccattttce 540
ttcatcaggg atcccatatt gtttccatct tttatccaca gccaaaagag aaatcctcag 600
acacatctga aggatccgga catggtctgg gacttctgga gcctacgtcec tgagtctcetg 660
catcaggttt ctttcttgtt cagtgatcgg gggattccag atggacatcg ccacatgaat 720
ggatatggat cacatacttt caagctggtt aatgcaaatg gggaggcagt ttattgcaaa 780
ttccattata agactgacca gggcatcaaa aacctttctg ttgaagatgc ggcgagactt 840
tcccaggaag atcctgacta tggcatcecgg gatcttttta acgceccattge cacaggaaag 900
tacccctcecet ggacttttta catccaggtc atgacattta atcaggcaga aacttttcca 960
tttaatccat tcgatctcac caaggtttgg cctcacaagg actaccctct catcccagtt 1020
ggtaaactgg tcttaaaccg gaatccagtt aattactttg ctgaggttga acagatagcc 1080
ttcgacccaa gcaacatgcce acctggecatt gaggccagtc ctgacaaaat gcttcaggge 1140
cgeetttttg cctatcctga cactcaccge catcgectgg gacccaatta tcttcatata 1200
cctgtgaact gtcectaccg tgetcgagtg geccaactacce agegtgacgg cccgatgtgce 1260
atgcaggaca atcagggtgg tgctccaaat tactacccca acagetttgg tgcetccggaa 1320
caacagcctt ctgecctgga gcacageatc caatattctg gagaagtgeg gagattcaac 1380
actgccaatg atgataacgt tactcaggtg cgggecattct atgtgaacgt gectgaatgag 1440
gaacagagga aacgtctgtg tgagaacatt gccggceccacc tgaaggatgce acaaattttce 1500
atccagaaga aagcggtcaa gaacttcact gaggtccacc ctgactacgg gagccacatc 1560
caggctcttc tggacaagta caatgctgag aagcctaaga atgcgattca cacctttgtg 1620
cagtccggat ctcacttggc ggcaagggag aaggcaaatc tgtgaggatc ¢ 1671

_17_
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<210> 4
<211> 554
<212> PRT

<213> Artificial Sequence

<220><223> Tat-catalase fusion protein

<400> 4

His His His His His His Ser Ser Gly Leu Val Pro Arg Gly Ser His
1 5 10 15

Arg Lys Lys Arg Arg Gln Arg Arg Arg Leu Glu Met Ala Asp Ser Arg

20 25 30
Asp Pro Ala Ser Asp Gln Met Gln His Trp Lys Glu Gln Arg Ala Ala
35 40 45
Gln Lys Ala Asp Val Leu Thr Thr Gly Ala Gly Asn Pro Val Gly Asp
50 55 60
Lys Leu Asn Val Ile Thr Val Gly Pro Arg Gly Pro Leu Leu Val Gln
65 70 75 80
Asp Val Val Phe Thr Asp Glu Met Ala His Phe Asp Arg Glu Arg Ile

85 90 95

Pro Glu Arg Val Val His Ala Lys Gly Ala Gly Ala Phe Gly Tyr Phe
100 105 110
Glu Val Thr His Asp Ile Thr Lys Tyr Ser Lys Ala Lys Val Phe Glu
115 120 125
His Ile Gly Lys Lys Thr Pro Ile Ala Val Arg Phe Ser Thr Val Ala
130 135 140
Gly Glu Ser Gly Ser Ala Asp Thr Val Arg Asp Pro Arg Gly Phe Ala
145 150 155 160

Val Lys Phe Tyr Thr Glu Asp Gly Asn Trp Asp Leu Val Gly Asn Asn

165 170 175
Thr Pro Ile Phe Phe Ile Arg Asp Pro Ile Leu Phe Pro Ser Phe Ile
180 185 190
His Ser Gln Lys Arg Asn Pro Gln Thr His Leu Lys Asp Pro Asp Met

195 200 205

_18_



Val Trp Asp
210
Phe Leu Phe

225

Gly Tyr Gly

Val Tyr Cys

Ser Val

275

Ile Arg Asp
290

Thr Phe Tyr

305

Phe Asn Pro

Leu Ile Pro

Phe Ala Glu

370

Tyr Pro Asp
385
Pro Val Asn

Gly Pro Met

Pro Asn Ser
435

Ser Ile Gln

Phe

Ser

Ser

Lys

260

Asp

Leu

Phe

Val

340

Val

Thr

Cys

Cys

420

Phe

Tyr

Trp Ser Leu Arg Pro Glu Ser

215
Asp Arg Gly

230

His Thr Phe
245

Phe His Tyr

Ala Ala Arg

Phe Asn Ala
295

Met

310
Asp Leu Thr
325

Gly Lys Leu

Ser Pro Asp

375

His Arg His
390

Pro Tyr Arg

405

Met Gln Asp

Gly Ala Pro

Ile

Lys

Lys

Leu

280

Thr

Lys

Val

360

Lys

Arg

=
fob]

Asn

Glu
440

Pro Asp Gly

Leu Val Asn
250

Thr Asp Gln

265

Ser Gln Glu

Ala Thr Gly

Phe Asn Gln

315
Val Trp Pro
330
Leu Asn Arg
345
Phe Asp Pro

Met Leu Gln

Leu Gly Pro

395

Arg Val

410

Gln Gly Gly
425

GIn Gln Pro

Ser Gly Glu Val Arg Arg Phe

Leu His GIn Val

Asp

Lys

300

His

Asn

Ser

380

Asn

Asn

Ala

Ser

Asn

Arg

Asn

Ile

Pro

285

Tyr

Lys

Pro

Asn

365

Arg

Tyr

Tyr

Pro

Ala

445

Thr

Ser
His Met Asn

240

Gly Glu Ala
255

Lys Asn Leu

270

Asp Tyr Gly

Pro Ser Trp

Thr Phe Pro

320
Asp Tyr Pro
335
Val Asn Tyr
350

Met Pro Pro

Leu Phe Ala

Leu His
400
Gln Arg Asp
415
Asn Tyr Tyr
430

Leu Glu His

Ala Asn Asp

_19_
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450

455

460

Asp Asn Val Thr Gln Val Arg Ala Phe Tyr Val Asn Val Leu Asn Glu

465

470

475

480

Glu Gln Arg Lys Arg Leu Cys Glu Asn Ile Ala Gly His Leu Lys Asp

485

490

495

Ala Gln Ile Phe Ile Gln Lys Lys Ala Val Lys Asn Phe Thr Glu Val

500

505

510

His Pro Asp Tyr Gly Ser His Ile Gln Ala Leu Leu Asp Lys Tyr Asn

515

520

525

Ala Glu Lys Pro Lys Asn Ala Ile His Thr Phe Val Gln Ser Gly Ser

530

535

His Leu Ala Ala Arg Glu Lys Ala

545

<210> 5
<211> 16
<212> DN

550

70

A

<213> Artificial Sequence

<220><223>
<400> 5
catcatcatc

cagccgggat

agctgatgtc

agtagggccc
ttttgaccga
ctactttgag
tggaaagaag
tgacacagtt
ggatctcgtt

ttttatccac

ggacttctgg
ggggattcca

taatgcaaat

Asn Leu

540

coding sequence for catalase-Tat fusion protein

atcatcacag
ccecgecageg

ctgaccactg

cgtgggceccc
gagagaattc
gtcacacatg
actcccatcg
cgggaccctce
ggaaataaca

agccaaaaga

agcctacgtc
gatggacatc

gg8ggaggceag

cagcggcectg
accagatgca

gagctggtaa

ttcttgttca
ctgagagagt
acattaccaa
cagttcggtt
gtgggtttge
cccccatttt

gaaatcctca

ctgagtctct
gccacatgaa

tttattgcaa

gtgccggegg
gcactggaag

cccagtagga

ggatgtggtt
tgtgcatgct
atactccaag
ctccactgtt
agtgaaattt
cttcatcagg

gacacatctg

gcatcaggtt

tggatatgga

attccattat

cagccactcg
gagcageggg

gacaaactta

ttcactgatg
aaaggagcag
gcaaaggtat
gctggagaat
tacacagaag
gatcccatat

aaggatccgg

tctttettgt
tcacatactt

aagactgacc

_20_

agatggctga
ccgcgceagaa

atgttattac

aaatggctca
gggeetttgg
ttgagcatat
cgggttcagce
atggtaactg
tgtttccatc

acatggtctg

tcagtgatcg
tcaagctggt

agggcatcaa

60
120

180

240
300
360
420
480
540

600

660
720

780
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aaacctttct
ggatcttttt
catgacattt

gcctcacaag

taattacttt
tgaggccagt
ccatcgcectg
ggccaactac
ttactacccc
ccaatattct

gecgggceattce

tgccggecac
tgaggtccac
gaagcctaag
gaaggcaaat

<210> 6

gttgaagatg
aacgccattg
aatcaggcag

gactaccctc

gctgaggttg
cctgacaaaa
ggacccaatt
cagcgtgacg
aacagctttg
ggagaagtgc

tatgtgaacg

ctgaaggatg
cctgactacg
aatgcgattc

ctgggatcct

<211> 536

<212> PRT

cggcgagact
ccacaggaaa
aaacttttcc

tcatcccagt

aacagatagc
tgcttcaggg
atcttcatat
gccecgatgtg
gtgctcegga
ggagattcaa

tgctgaatga

cacaaatttt
ggagccacat
acacctttgt

aggaagaagce

<213> Artificial Sequence

<220><223>

ttcccaggaa
gtacccctcece
atttaatcca

tggtaaactg

cttcgaccca
ccgeettttt
acctgtgaac
catgcaggac
acaacagcct
cactgccaat

ggaacagagg

catccagaag
ccaggctctt
gcagtccgga

ggagacageg

catalase-Tat fusion protein

gatcctgact
tggacttttt
ttcgatctca

gtcttaaacc

agcaacatgc
gcctatectg
tgtcectacc
aatcagggtg
tctgeectgg
gatgataacg

aaacgtctgt

aaagcggtca
ctggacaagt
tctcacttgg

acgaagatag

atggcatccg
acatccaggt
ccaaggtttg

ggaatccagt

cacctggcat
acactcaccg
gtgctcgagt
gtgctccaaa
agcacagcat
ttactcaggt

gtgagaacat

agaacttcac
acaatgctga

Ccggcaaggga

<400> 6

Met Ala Asp Ser Arg Asp Pro Ala Ser Asp Gln Met Gln His Trp Lys

1 5 10 15
Glu Gln Arg Ala Ala Gln Lys Ala Asp Val Leu Thr Thr Gly Ala Gly
20 25 30
Asn Pro Val Gly Asp Lys Leu Asn Val Ile Thr Val Gly Pro Arg Gly
35 40 45
Pro Leu Leu Val Gln Asp Val Val Phe Thr Asp Glu Met Ala His Phe
50 55 60
Asp Arg Glu Arg Ile Pro Glu Arg Val Val His Ala Lys Gly Ala Gly

65 70 75 80

_21_

840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620

1670
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Ala Phe Gly Tyr

Ala

Phe

Pro

Leu

145

Phe

Lys

Leu

His

Asp

Lys

His
305

Asn

Lys Val

Ser Thr

115
Arg Gly
130

Val Gly

Pro Ser

Asp Pro

His Gln

195

Arg His

210

Asn Gly

Ile Lys

Pro Asp

Tyr Pro

275

Glu Thr

290

Lys Asp

Pro Val

Phe

100

Val

Phe

Asn

Phe

Asp

180

Val

Met

Asn

Tyr

260

Ser

Phe

Tyr

Asn

Phe

85

Asn

165

Met

Ser

Asn

Leu

245

Trp

Pro

Pro

Tyr

325

Glu Val

His Ile

Val Lys
135

Thr Pro

150

His Ser

Val Trp

Phe Leu

Gly Tyr

215

Val Tyr

230

Ser Val

Ile Arg

Thr Phe

Phe Asn

295
Leu Ile

310

Thr

Gly

Ser

120

Phe

Asp

Phe

200

Cys

Glu

Asp

Tyr

280

Pro

Pro

His

Lys

105

Tyr

Phe

Lys

Phe

185

Ser

Lys

Asp

Leu

265

Phe

Val

Phe Ala Glu Val

Asp

90

Lys

Ser

Thr

Phe

Arg

170

Trp

Asp

His

Phe

250

Phe

Asp

Gly

Glu
330

Thr

155

Asn

Ser

Arg

Thr

His

235

Asn

Val

Leu

Lys
315

Gln

Thr

Pro

Asp

Asp

140

Arg

Pro

Leu

Phe

220

Tyr

Arg

Met

Thr

300

Leu

Ile

Lys

Thr

125

Asp

Arg

205

Lys

Lys

Leu

Thr
285

Lys

Val

Ala

Tyr

110

Val

Asn

Pro

Thr

Pro

190

Pro

Leu

Thr

Ser

270

Phe

Val

Leu

Phe

_22_

Ser Lys

95

Val Arg

Arg Asp

Trp Asp

Ile Leu

160

His Leu

175

Glu Ser

Asp Gly

Val Asn

Asp Gln

255

Thr Gly

Asn Gln

Trp Pro

Asn Arg
320
Asp Pro

335
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Ser Asn Met

Gly Arg Leu

355

Asn Tyr Leu
370

Asn Tyr Gln

385

Ala Pro Asn

Ser Ala Leu

Asn Thr Ala

435
Asn Val Leu
450
Gly His Leu
465

Asn Phe Thr

Leu Asp Lys

Val Gln Ser

515

Lys Lys Arg
530

<210> 7

<211> 1699

<212> DNA

a Tyr Pro Asp

360

e Pro Val Asn

375

Arg Asp Gly Pro Met

390

Pro Asn Ser

Ser Ile Gln

Asp Asp Asn Val

440

u Glu GIn Arg

455

Asp Ala Gln Ile

470

His Pro Asp

Asn Ala Glu Lys

His Leu Ala

520

Arg Gln Arg Arg Arg

535

<213> Artificial Sequence

<220><223>

<400> 7

Pro Pro Gly Ile Glu Ala

345

Thr

Cys

Cys

Phe

Tyr

425

Thr

Lys

Phe

Tyr

Pro

505

Ala

Ser

His

Pro

Met

410

Ser

Arg

490

Lys

Arg

Pro Asp Lys Met Leu Gln
350
Arg His Arg Leu Gly Pro

365

Tyr Arg Ala Arg Val Ala
380
Gln Asp Asn Gln Gly Gly
395 400
Ala Pro Glu Gln GIn Pro
415
Gly Glu Val Arg Arg Phe
430

Val Arg Ala Phe Tyr Val

445
Leu Cys Glu Asn Ile Ala
460
Gln Lys Lys Ala Val Lys
475 480
Ser His Ile Gln Ala Leu
495
Asn Ala Ile His Thr Phe

510

Glu Lys Ala Asn Leu Arg

525

coding sequence for Tat—catalase-Tat fusion protein

_23_
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catcatcatc
agacagcgac

cactggaagg

ccagtaggag
gatgtggttt
gtgcatgcta
tactccaagg
tccactgttg
gtgaaatttt

ttcatcaggg

acacatctga
catcaggttt
ggatatggat
ttccattata
tcccaggaag
tacccctect

tttaatccat

ggtaaactgg
ttcgacccaa
cgectttttg
cctgtgaact
atgcaggaca
caacagcctt

actgccaatg

gaacagagga
atccagaaga
caggctcttc
cagtccggat
gagacagcga

<210> 8

atcatcacag
gaagactcga

agcagcegggce

acaaacttaa
tcactgatga
aaggagcagg
caaaggtatt
ctggagaatc
acacagaaga

atcccatatt

aggatccgga
ctttettgtt
cacatacttt
agactgacca
atcctgacta
ggacttttta

tcgatctcac

tcttaaaccg
gcaacatgcc
cctatcctga
gtccctacceg
atcagggtgg
ctgcectgga

atgataacgt

aacgtctgtg
aagcggtcaa
tggacaagta
ctcacttggc

cgaagatag

<211> 549

cagcggcectg
gatggctgac

cgcgcagaaa

tgttattaca
aatggctcat
ggcctttgge
tgagcatatt
gggttcagct
tggtaactgg

gtttccatct

catggtctgg
cagtgatcgg
caagctggtt
gggcatcaaa
tggcatccgg
catccaggtc

caaggtttgg

gaatccagtt
acctggcatt
cactcaccgc
tgctcgagtg
tgctccaaat
gcacagcatc

tactcaggtg

tgagaacatt
gaacttcact
caatgctgag

ggcaagggag

gtgccgegeg
agccgggatc

gctgatgtcec

gtagggcccce
tttgaccgag
tactttgagg
ggaaagaaga
gacacagttc
gatctcgttg

tttatccaca

gacttctgga
gggattccag
aatgcaaatg
aacctttctg
gatcttttta
atgacattta

cctcacaagg

aattactttg
gaggccagtc
catcgecctgg
gccaactacc
tactacccca
caatattctg

cgggcattct

gceggecace
gaggtccacc
aagcctaaga

aaggcaaatc

gcagccatag
ccgccagega

tgaccactgg

gtgggccecct
agagaattcc
tcacacatga
ctcccatcge
gggaccctcg
gaaataacac

gccaaaagag

gcctacgtcece
atggacatcg
gggaggcagt
ttgaagatgc
acgccattgc
atcaggcaga

actaccctct

ctgaggttga
ctgacaaaat
gacccaatta
agcgtgacgg
acagctttgg
gagaagtgcg

atgtgaacgt

tgaaggatgc
ctgactacgg
atgcgattca

tgggatccta

_24_

gaagaagcgg
ccagatgcag

agctggtaac

tcttgttcag
tgagagagtt
cattaccaaa
agttcggttce
tgggtttgca
ccccatttte

aaatcctcag

tgagtctctg
ccacatgaat
ttattgcaaa
ggcgagactt
cacaggaaag
aacttttcca

catcccagtt

acagatagcc
gcttcagggce
tcttcatata
cccgatgtge
tgctccggaa
gagattcaac

gctgaatgag

acaaattttc
gagccacatc
cacctttgtg

ggaagaageg

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680

1699
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<212> PRT
<213> Artificial Sequence

<220><223> Tat—catalase-Tat fusion protein

<400> 8
Arg Lys Lys Arg Arg Gln Arg Arg Arg Leu Glu Met Ala Asp Ser Arg
1 5 10 15
Asp Pro Ala Ser Asp Gln Met Gln His Trp Lys Glu Gln Arg Ala Ala
20 25 30
Gln Lys Ala Asp Val Leu Thr Thr Gly Ala Gly Asn Pro Val Gly Asp
35 40 45
Lys Leu Asn Val Ile Thr Val Gly Pro Arg Gly Pro Leu Leu Val Gln
50 55 60

Asp Val Val Phe Thr Asp Glu Met Ala His Phe Asp Arg Glu Arg Ile

65 70 75 80
Pro Glu Arg Val Val His Ala Lys Gly Ala Gly Ala Phe Gly Tyr Phe
85 90 95
Glu Val Thr His Asp Ile Thr Lys Tyr Ser Lys Ala Lys Val Phe Glu
100 105 110
His Ile Gly Lys Lys Thr Pro Ile Ala Val Arg Phe Ser Thr Val Ala
115 120 125
Gly Glu Ser Gly Ser Ala Asp Thr Val Arg Asp Pro Arg Gly Phe Ala

130 135 140

Val Lys Phe Tyr Thr Glu Asp Gly Asn Trp Asp Leu Val Gly Asn Asn
145 150 155 160
Thr Pro Ile Phe Phe Ile Arg Asp Pro Ile Leu Phe Pro Ser Phe Ile
165 170 175
His Ser Gln Lys Arg Asn Pro Gln Thr His Leu Lys Asp Pro Asp Met
180 185 190
Val Trp Asp Phe Trp Ser Leu Arg Pro Glu Ser Leu His Gln Val Ser
195 200 205

Phe Leu Phe Ser Asp Arg Gly Ile Pro Asp Gly His Arg His Met Asn
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225

Val

Ser

Thr

Phe

305

Leu

Phe

Tyr

Pro

385

Pro

Ser

Asp

Glu

210

Tyr Gly Ser

Tyr Cys Lys

Val Glu Asp
260
Arg Asp Leu

275

Phe Tyr Ile
290

Asn Pro Phe

Ile Pro Val

Ala Glu Val

340

355
Pro Asp Thr
370

Val Asn Cys

Pro Met Cys

Asn Ser Phe

420

Ile GIn Tyr

435
Asn Val Thr
450

Gln Arg Lys

215
His Thr Phe Lys
230
Phe His Tyr Lys
245

Ala Ala Arg Leu

Phe Asn Ala Ile

280

GIn Val Met Thr
295
Asp Leu Thr Lys
310
Gly Lys Leu Val

325

Ser Pro Asp Lys

360
His Arg His Arg
375
Pro Tyr Arg Ala
390
Met Gln Asp Asn
405

Gly Ala Pro Glu

Ser Gly Glu Val
440
Gln Val Arg Ala

455

220

Leu Val Asn Ala Asn Gly Glu Ala

235

240

Thr Asp Gln Gly Ile Lys Asn Leu

250

255

Ser Gln Glu Asp Pro Asp Tyr Gly

265

Ala Thr Gly Lys Tyr

285

Phe Asn Gln Ala Glu

300

Val Trp Pro His Lys

315

Leu Asn Arg Asn Pro

330

Phe Asp Pro Ser Asn

345

Met Leu Gln Gly Arg

365

Leu Gly Pro Asn Tyr

380

Arg Val Ala Asn Tyr

395

Gln Gly Gly Ala Pro

410

GIn Gln Pro Ser Ala

425

Arg Arg Phe Asn Thr

445

Phe Tyr Val Asn Val

460

Arg Leu Cys Glu Asn Ile Ala Gly His

270

Pro Ser Trp

Thr Phe Pro

Asp Tyr Pro
320
Val Asn Tyr
335
Met Pro Pro
350

Leu Phe Ala

Leu His Ile

Gln Arg Asp

400

Asn Tyr Tyr
415

Leu Glu His

430

Ala Asn Asp

Leu Asn Glu

Leu Lys Asp

_26_
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465

Ala Gln Ile Phe Ile Gln Lys

His Pro Asp Tyr Gly Ser His

Ala Glu Lys Pro Lys Asn Ala

470

485

500

515

His Leu Ala Ala Arg Glu Lys

530

Arg Gln Arg Arg Arg

545

<210> 9
<211> 1708
<212> DNA

520

535

<213> Artificial Sequence

<220><223>
<400> 9

catcatcatc

gtgggaaacc
ggctgacagc
gcagaaagct
tattacagta
ggctcatttt
ctttggctac

gcatattgga

ttcagctgac
taactgggat
tccatctttt
ggtctgggac
tgatcggggg

gctggttaat

475

490

505

480

Lys Ala Val Lys Asn Phe Thr Glu Val

495

[le Gln Ala Leu Leu Asp Lys Tyr Asn

510

525

540

Ile His Thr Phe Val Gln Ser Gly Ser

Ala Asn Leu Gly Ser Arg Lys Lys Arg

coding sequence for PEP-1-catalase fusion protein

atcatcacag

tggtggaccg
cgggatccceg
gatgtcctga
gggecececgtg
gaccgagaga
tttgaggtca

aagaagactc

acagttcggg
ctcgttggaa
atccacagcc
ttctggagcc
attccagatg

gcaaatgggg

cagcggcectg

aatggtctca
ccagcgacca
ccactggagc
ggccececttcet
gaattcctga
cacatgacat

ccatcgcagt

accctcgtgg
ataacacccc
aaaagagaaa
tacgtcctga
gacatcgcca

aggcagttta

gtgccgegeg

gccgaaaaaa
gatgcagcac
tggtaaccca
tgttcaggat
gagagttgtg
taccaaatac

tcggttctce

gtttgcagtg
cattttctte
tcctcagaca
gtctctgeat
catgaatgga

ttgcaaattc

gcagccataa

aaacgtaaag
tggaaggagc
gtaggagaca
gtggttttca
catgctaaag
tccaaggcaa

actgttgctg

aaattttaca
atcagggatc
catctgaagg
caggtttctt
tatggatcac

cattataaga

_27_

aagaaacctg

tgctcgagat
agcgggeegce
aacttaatgt
ctgatgaaat
gagcagggec
aggtatttga

gagaatcggg

cagaagatgg
ccatattgtt
atccggacat
tcttgttcag

atactttcaa

ctgaccaggg

60

120
180
240
300
360
420

480

540
600
660
720
780

840
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catcaaaaac ctttctgttg aagatgcggce gagactttcc caggaagatc ctgactatgg

catccgggat ctttttaacg ccattgccac aggaaagtac ccctcectgga ctttttacat

ccaggtcatg acatttaatc aggcagaaac ttttccattt aatccattcg atctcaccaa

ggtttggect cacaaggact accctctcat cccagttggt aaactggtct taaaccggaa

tccagttaat tactttgctg aggttgaaca gatagccttc gacccaagca acatgccacc

tggcattgag gccagtcctg acaaaatgcet tcagggecge ctttttgect atcctgacac

tcaccgccat cgcctgggac ccaattatct tcatatacct gtgaactgtc cctaccgtgce

tcgagtggec aactaccage gtgacggecc gatgtgcatg caggacaatc agggtggtgce

tccaaattac taccccaaca gectttggtge tccggaacaa cagecttctg ccctggagcea

cagcatccaa tattctggag aagtgcggag attcaacact gccaatgatg ataacgttac

tcaggtgcgg gecattctatg tgaacgtgct gaatgaggaa cagaggaaac gtctgtgtga

gaacattgcc ggccacctga aggatgcaca aattttcatc cagaagaaag cggtcaagaa

cttcactgag gtccaccctg actacgggag ccacatccag getcttctgg acaagtacaa

tgctgagaag cctaagaatg cgattcacac ctttgtgcag tccggatctc acttggeggce

aagggagaag gcaaatctgt gaggatcc

<210> 10
<211> 550
<212> PRT

<213> Artificial Sequence

<220><223> PEP-1-catalase fusion protein

<400> 10

Lys Glu Thr Trp Trp Glu Thr Trp Trp Thr Glu Trp Ser

1 5 10
Lys Lys Arg Lys Val Leu Glu Met Ala Asp Ser Arg Asp
20 25

Asp Gln Met Gln His Trp Lys Glu Gln Arg Ala Ala Gln

35 40 45

Val Leu Thr Thr Gly Ala Gly Asn Pro Val Gly Asp Lys

50 55 60
Ile Thr Val Gly Pro Arg Gly Pro Leu Leu Val Gln Asp

65 70 75

Gln Pro Lys

15
Pro Ala Ser
30

Lys Ala Asp

Leu Asn Val

Val Val Phe
30

_28_

900

960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680

1708
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Thr

Val

Asp

Lys

Ser

145

Thr

Phe

Arg

Trp

Asp

225

His

Phe

Phe

Gln
305

Asp

Asp Glu Met

His Ala Lys
100
Ile Thr Lys

115

Thr Pro
130

Ala Asp Thr

Glu Asp Gly

Ile Arg Asp
180

Asn Pro Gln

195
Ser Leu Arg
210
Arg Gly

Thr Phe Lys

His Tyr Lys

260

Ala Arg Leu
275

Asn Ala

290

Val Met Thr

Leu Thr Lys

Ala His Phe Asp Arg Glu Arg

85

90

Gly Ala Gly Ala Phe Gly Tyr

Tyr

Val

Asn

165

Pro

Thr

Pro

Pro

Leu

245

Thr

Ser

Phe

Val

325

Ser Lys Ala

120

Val Arg Phe
135

Arg Asp Pro

150

Trp Asp Leu

Ile Leu Phe

His Leu Lys

200
Glu Ser Leu
215
Asp Gly His
230

Val Asn Ala

Asp Gln Gly

GIn Glu Asp
280
Thr Gly Lys
295
Asn GIn Ala
310

Trp Pro His

105

Lys

Ser

Arg

Val

Pro

185

Asp

His

Arg

Asn

265

Pro

Tyr

Glu

Lys

Val Phe

Thr Val

Gly Phe
155

Gly Asn

170

Phe

Ser

Pro Asp

His Met

235
Gly Glu
250

Lys Asn

Asp Tyr

Pro Ser

Thr Phe
315
Asp Tyr

330

Ile Pro Glu Arg Val

Phe Glu Val
110
Glu His

125

Ala Val Lys

Asn Thr Pro

Ile His Ser
190
Val

Met Trp

205
Ser Phe Leu
220

Asn Gly Tyr

Tyr

Val

Leu Ser

270

Ile Arg
285
Trp Thr Phe
300

Pro Phe Asn

Pro Leu Ile

_29_

95

Thr

Gly

Ser

Phe

Asp

Phe

Cys

255

Asp

Tyr

Pro

Pro

335

His

Lys

Tyr

160

Phe

Lys

Phe

Ser

Ser

240

Lys

Asp

Leu

Phe
320

Val
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Gly

Glu

Ser

His
385

Pro

Met

Ser

465

Arg

Lys Leu Val Leu Asn Arg Asn Pro Val Asn Tyr

340 345
Gln Ile Ala Phe Asp Pro Ser Asn Met Pro Pro
355 360
Pro Asp Lys Met Leu Gln Gly Arg Leu Phe Ala
370 375 380
Arg His Arg Leu Gly Pro Asn Tyr Leu His Ile
390 395
Tyr Arg Ala Arg Val Ala Asn Tyr Gln Arg Asp

405 410

Gln Asp Asn Gln Gly Gly Ala Pro Asn Tyr Tyr
420 425
Ala Pro Glu Gln Gln Pro Ser Ala Leu Glu His
435 440
Gly Glu Val Arg Arg Phe Asn Thr Ala Asn Asp
450 455 460
Val Arg Ala Phe Tyr Val Asn Val Leu Asn Glu
470 475

Leu Cys Glu Asn Ile Ala Gly His Leu Lys Asp

485 490
Ile Gln Lys Lys Ala Val Lys Asn Phe Thr Glu Val
500 505
Gly Ser His Ile Gln Ala Leu Leu Asp Lys Tyr Asn
515 520
Lys Asn Ala Ile His Thr Phe Val GIn Ser Gly Ser
530 535 540
Arg Glu Lys Ala Asn Leu
545 550
<210> 11
<211> 1707
<212> DNA

Phe Ala Glu

350
Gly Ile Glu
365

Tyr Pro Asp

Pro Val Asn

Gly Pro Met

415

Pro Asn Ser
430

Ser Ile Gln

445

Asp Asn Val

Glu Gln Arg

Ala Gln Ile

495
His Pro Asp
510
Ala Glu Lys
525

His Leu Ala

_30_

Val

Ala

Thr

Cys

400

Cys

Phe

Tyr

Thr

Lys

480

Phe

Tyr

Pro
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<213> Artificial Sequence

<220><223> coding sequence for catalase-PEP-1 fusion protein

<400> 11

catcatcatc atcatcacag cagcggectg gtgccggegg cagcecactcg agatggcetga 60
cagccgggat cccgecageg accagatgea gcactggaag gagcageggg ccgegeagaa 120
agctgatgtc ctgaccactg gagctggtaa cccagtagga gacaaactta atgttattac 180
agtagggccc cgtgggeccce ttcettgttca ggatgtggtt ttcactgatg aaatggctca 240
ttttgaccga gagagaattc ctgagagagt tgtgcatgct aaaggagcag gggectttgg 300
ctactttgag gtcacacatg acattaccaa atactccaag gcaaaggtat ttgagcatat 360
tggaaagaag actcccatcg cagttcggtt ctccactgtt gctggagaat cgggttcage 420
tgacacagtt cgggaccctc gtgggtttge agtgaaattt tacacagaag atggtaactg 480
ggatctcgtt ggaaataaca cccccatttt cttcatcagg gatcccatat tgtttccatce 540
ttttatccac agccaaaaga gaaatcctca gacacatctg aaggatccgg acatggtctg 600
ggacttctgg agcctacgtc ctgagtctct gcatcaggtt tctttcttgt tcagtgatcg 660
ggggattcca gatggacatc gccacatgaa tggatatgga tcacatactt tcaagectggt 720
taatgcaaat ggggaggcag tttattgcaa attccattat aagactgacc agggcatcaa 780
aaacctttct gttgaagatg cggcgagact ttcccaggaa gatcctgact atggcatccg 840
ggatcttttt aacgccattg ccacaggaaa gtacccctcc tggacttttt acatccaggt 900
catgacattt aatcaggcag aaacttttcc atttaatcca ttcgatctca ccaaggtttg 960
gcctcacaag gactacccte tcatcccagt tggtaaactg gtcttaaacc ggaatccagt 1020
taattacttt gctgaggttg aacagatagc cttcgaccca agcaacatge cacctggeat 1080
tgaggccagt cctgacaaaa tgcttcaggg ccgecttttt gectatcctg acactcaccg 1140
ccatcgeetg ggacccaatt atcttcatat acctgtgaac tgtccctace gtgctcgagt 1200
ggccaactac cagcgtgacg geccgatgtg catgcaggac aatcagggtg gtgctccaaa 1260
ttactacccc aacagetttg gtgcetccgga acaacagect tctgecctgg agcacagceat 1320
ccaatattct ggagaagtgc ggagattcaa cactgccaat gatgataacg ttactcaggt 1380
gcgggeattc tatgtgaacg tgctgaatga ggaacagagg aaacgtctgt gtgagaacat 1440
tgccggecac ctgaaggatg cacaaatttt catccagaag aaagcggtca agaacttcac 1500
tgaggtccac cctgactacg ggagccacat ccaggctctt ctggacaagt acaatgctga 1560
gaagcctaag aatgcegattc acacctttgt gecagtccgga tctcacttgg cggcaaggga 1620
gaaggcaaat ctgggatcct aaaagaaacc tggtgggaaa cctggtggac cgaatggtcet 1680

_31_



cagccgaaaa aaaaacgtaa agtgtag

<210> 12

<211> 566

<212> PRT

<213> Artificial

<220><223>

<400> 12

His His His His His
1 5

Leu Glu Met Ala Asp

20

Trp Lys Glu Gln Arg
35
Ala Gly Asn Pro Val
50
Arg Gly Pro Leu Leu
65
His Phe Asp Arg Glu
85

Ala Gly Ala Phe Gly

100

Ser Lys Ala Lys Val
115
Val Arg Phe Ser Thr
130
Arg Asp Pro Arg Gly
145
Trp Asp Leu Val Gly

165

Ile Leu Phe Pro Ser
180

His Leu Lys Asp Pro

Sequence

His Ser Ser Gly Leu
10
Ser Arg Asp Pro Ala

25

Ala Ala Gln Lys
40

Gly Asp Lys Leu Asn

95
Val Gln Asp Val Val
70

Arg Ile Pro Glu Arg
90

Tyr Phe Glu Val Thr

105

Phe Glu His Ile Gly
120

Val Ala Gly Glu Ser

135

Phe Ala Val Lys Phe
150

Asn Asn Thr Pro

170

Phe Ile His Ser Gln

185

Asp Met Val Trp Asp

catalase-PEP-1 fusion protein

Val

Ser

Asp Val

Val
60

Phe Thr
75
Val Val

His Asp

Lys Lys
Gly Ser

140
Tyr Thr

155

30

Leu Thr

45

Thr Val

Asp Glu

His Ala

Ile Thr

110
Thr Pro
125

Ala Asp

Glu Asp

Pro Arg Gly Ser His

15

Asp GIn Met Gln His

Thr

Gly Pro

Met

Lys

95

Lys Tyr

Thr Val

Gly Asn

160

Phe Phe Ile Arg Asp Pro

Lys Arg

Asn Pro

190

175

Gln Thr

Phe Trp Ser Leu Arg Pro

_32_

1707
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Glu Ser

210
Asp Gly
225

Val Asn

Asp Gln

Gln Glu

Thr Gly

290

Asn Gln

305

Trp Pro

Asn Arg

Asp Pro

Leu Gln

370

Gly Pro

385

Val Ala

Gly Gly

Gln Pro

Arg Phe

195

Leu His

His Arg

Ala Asn

260
Asp Pro
275

Lys Tyr

His Lys

Asn Pro

340
Ser Asn
355

Gly Arg

Asn Tyr

Asn Tyr

Ala Pro

420
Ser Ala
435

Asn Thr

200

Gln Val Ser Phe Leu

215

His Met Asn Gly Tyr

230

Gly Glu Ala

245

Lys Asn Leu

Asp Tyr Gly

Pro Ser Trp

295

Thr Phe Pro

310

Asp Tyr Pro

325

Val Asn Tyr

Met Pro Pro

Leu Phe Ala

Leu His Ile

390
Gln Arg Asp
405

Asn Tyr Tyr

Leu Glu His

Ala Asn Asp

Val

Ser

280

Thr

Phe

Leu

Phe

360

Tyr

Pro

Pro

Ser
440

Asp

Tyr

Val

265

Arg

Phe

Asn

Pro

Val

Pro

Asn

425

Ile

Asn

Phe Ser

Gly Ser

235

Cys Lys

250

Glu Asp

Asp Leu

Tyr Ile

Pro Phe

315

Pro Val

330

Glu Val

Glu Ala

Asp Thr

Asn Cys

395
Met Cys
410

Ser Phe

Gln Tyr

Val Thr

Asp
220

His

Phe

Phe

300

Asp

Ser

His

380

Pro

Met

Ser

Gln

205

Arg

Thr

His

Asn
285

Val

Leu

Lys

Pro
365

Arg

Tyr

Gly
445

Val

Gly

Phe

Tyr

Arg

270

Met

Thr

Leu

350

Asp

His

Arg

Asp

Pro

430

Glu

Arg

_33_

Ile

Lys

Lys

255

Leu

Thr

Lys

Val

335

Lys

Arg

Asn

415

Val

Ala

Pro

Leu

240

Thr

Ser

Phe

Val

320

Leu

Phe

Met

Leu

Arg

400

Arg

Phe
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450

455

460

Tyr Val Asn Val Leu Asn Glu Glu Gln Arg Lys Arg Leu Cys

465

470

475

Ile Ala Gly His Leu Lys Asp Ala Gln Ile Phe Ile Gln Lys

Val Lys Asn Phe Thr

Ala Leu Leu Asp Lys

Thr Phe Val Gln Ser

530

485

500

515

520

535

490

505

Glu Val His Pro Asp Tyr Gly Ser His

510

525

Gly Ser His Leu Ala Ala Arg Glu Lys

540

Leu Lys Glu Thr Trp Trp Glu Thr Trp Trp Thr Glu Trp Ser

550

Val

545
Lys Lys Lys Arg Lys
565
<210> 13
<211> 1773
<212> DNA
<213> Artificial Sequence
<220><223>
<400> 13

catcatcatc atcatcacag

gtgggaaacc tggtggaccg

ggctgacagc cgggatcccg

gcagaaagct gatgtcctga

tattacagta gggccccgtg

ggctcatttt gaccgagaga

ctttggctac tttgaggtca

gcatattgga aagaagactc

ttcagctgac acagttcggg

taactgggat ctcgttggaa

cagcggcectg

aatggtctca

ccagcgacca
ccactggagc
ggccececttcet
gaattcctga
cacatgacat
ccatcgcagt

accctcgtgg

ataacacccc

555

gtgccgegeg

gccgaaaaaa

gatgcagcac
tggtaaccca
tgttcaggat
gagagttgtg
taccaaatac
tcggttctce

gtttgcagtg

cattttcttc

coding sequence for PEP-1-catalase-PEP-1

gcagccataa

aaacgtaaag

tggaaggagc
gtaggagaca
gtggttttca
catgctaaag
tccaaggcaa
actgttgctg

aaattttaca

atcagggatc

_34_

Tyr Asn Ala Glu Lys Pro Lys Asn Ala Ile His

Ala Asn

Gln Pro

560

fusion protein

aagaaacctg

tgctcgagat

agcgggecegce
aacttaatgt
ctgatgaaat
gagcaggggc
aggtatttga
gagaatcggg

cagaagatgg

ccatattgtt

60

120

180

240

300

360

420

480

540

600
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tccatctttt
ggtctgggac
tgatcggggg
gctggttaat
catcaaaaac

catccgggat

ccaggtcatg
ggtttggect
tccagttaat
tggcattgag
tcaccgccat
tcgagtggcee

tccaaattac

cagcatccaa
tcaggtgegg
gaacattgcc
cttcactgag
tgctgagaag
aagggagaag

tggtctcagce

atccacagcc
ttctggagee
attccagatg
gcaaatgggg
ctttctgttg

ctttttaacg

acatttaatc
cacaaggact
tactttgctg
gccagtectg
cgectgggac
aactaccagc

taccccaaca

tattctggag
gcattctatg
ggccacctga
gtccaccctg
cctaagaatg
gcaaatctgg

Cgaaaaaaaa

<210> 14

<211> 573

<212> PRT

aaaagagaaa
tacgtcctga
gacatcgcca
aggcagttta
aagatgcggce

ccattgccac

aggcagaaac
accctctcat
aggttgaaca
acaaaatgct
ccaattatct
gtgacggccc

getttggtge

aagtgcggag
tgaacgtgct
aggatgcaca
actacgggag
cgattcacac
gatcctaaaa

acgtaaagtg

<213> Artificial Sequence

<220><223>

tcctcagaca
gtctctgeat
catgaatgga
ttgcaaattc
gagactttcc

aggaaagtac

ttttccattt
cccagttggt
gatagccttce
tcagggccge
tcatatacct
gatgtgcatg

tccggaacaa

attcaacact
gaatgaggaa
aattttcatc
ccacatccag
ctttgtgcag
gaaacctggt

tag

catctgaagg
caggtttctt
tatggatcac
cattataaga
caggaagatc

ccctectgga

aatccattcg
aaactggtct
gacccaagcea
ctttttgcect
gtgaactgtc
caggacaatc

cagccttctg

gccaatgatg
cagaggaaac
cagaagaaag
gctettetgg
tccggatctce

gggaaacctg

PEP-1-catalase-PEP-1 fusion protein

<400> 14

atccggacat
tcttgttcag
atactttcaa
ctgaccaggg
ctgactatgg

ctttttacat

atctcaccaa
taaaccggaa
acatgccacc
atcctgacac
cctaccgtgc
agggtggtgc

ccctggagcea

ataacgttac
gtctgtgtga
cggtcaagaa
acaagtacaa
acttggcgge

gtggaccgaa

Lys Glu Thr Trp Trp Glu Thr Trp Trp Thr Glu Trp Ser Gln Pro Lys

1

Lys Lys Arg Lys Val Leu Glu Met Ala Asp Ser Arg Asp Pro

Asp Gln Met GIn His Trp Lys Glu Gln Arg Ala Ala Gln Lys

5

20

10

25

15

Ala Ser

30

_35_

Ala Asp

660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1680
1740

1773
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Val

65

Thr

Val

Asp

Lys

Ser

145

Thr

Phe

Arg

Trp

Asp

225

His

Phe

Ala

35

40

Leu Thr Thr Gly Ala Gly Asn Pro

50

Thr Val Gly Pro

Asp Glu Met Ala

His Ala Lys Gly
100

Ile Thr Lys Tyr

115
Thr Pro Ile Ala
130

Ala Asp Thr Val

Glu Asp Gly Asn
165
Ile Arg Asp Pro

180

Asn Pro Gln Thr
195

Ser Leu Arg Pro

210

Arg Gly Ile Pro

Thr Phe Lys Leu
245

His Tyr Lys Thr

260
Ala Arg Leu Ser

275

Arg
70

His

Ser

Val

Arg

150

Trp

Ile

His

Glu

Asp

230

Val

Asp

Gln

55

Gly Pro Leu

Phe Asp Arg

Val

Leu

Glu

90

45

Gly Asp Lys Leu

60

Val Gln Asp Val

75

Arg

Gly Ala Phe Gly Tyr

105

Lys Ala Lys

120
Arg Phe Ser

135

Val

Thr

Phe

Val

Asp Pro Arg Gly Phe

Asp Leu Val

Leu Phe Pro

185

Leu Lys Asp
200

Ser Leu His

215

Gly His Arg

Gly
170

Ser

Pro

Gln

His

155

Asn

Phe

Asp

Val

Met

235

Asn Ala Asn Gly Glu

265
Glu Asp Pro

280

250

Lys

Asp

Asn

Tyr

Ile

Phe

Glu

Asn

Met

Ser
220

Asn

Leu

Gly

Pro Glu

Glu Val

110

His Ile

Val Lys

Thr Pro

His Ser

190

Val Trp
205

Phe Leu

Gly Tyr

Val Tyr

Ser Val

270
Ile Arg

285

_36_

Asn Val

Val Phe

80

Arg Val
95

Thr His

Gly Lys

Ser Gly

Phe Tyr

160

Ile Phe

Gln Lys

Asp Phe

Phe Ser

Gly Ser

240
Cys Lys
255

Glu Asp

Asp Leu
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Phe Asn Ala
290

GIn Val Met

305

Asp Leu Thr

Gly Lys Leu

355
Ser Pro Asp
370
His Arg His
385

Pro Tyr Arg

Met Gln Asp

Gly Ala Pro

435

Ser Gly Glu
450

GIn Val Arg

465

Arg Leu Cys

Ile GIn Lys

Gly Ser His
515
Lys Asn Ala

530

Ile

Thr

Lys

Val

340

Lys

Arg

Ala

Asn

420

Val

Ala

Lys
500

Ile

Ile

Ala Thr Gly Lys Tyr

295

Phe Asn Gln Ala Glu

310

Val Trp Pro His Lys

325

Leu Asn Arg Asn Pro

345

Phe Asp Pro Ser Asn

360

Met Leu Gln Gly Arg

375

Leu Gly Pro Asn Tyr

390

Arg Val Ala Asn Tyr

405

Gln Gly Gly Ala Pro

425

Gln Gln Pro Ser Ala

440

Arg Arg Phe Asn Thr

455

Phe Tyr Val Asn Val

470

Asn Ile Ala Gly His

485

Ala Val Lys Asn Phe

505

GIn Ala Leu Leu Asp

520

Pro

Thr

Asp

330

Val

Met

Leu

Leu

410

Asn

Leu

Leu

Leu
490

Thr

Lys

His Thr Phe Val Gln Ser

535

Ser

Phe

315

Tyr

Asn

Pro

Phe

His

395

Arg

Tyr

Asn

Asn

475

Lys

Tyr

Gly

Trp
300

Pro

Pro

Tyr

Pro

Asp

Tyr

His

Asp

460

Asp

Val

Asn

Ser

540

Thr

Phe

Leu

Phe

365

Tyr

Pro

Pro

Ser
445

Asp

His

Ala
525

His

Phe Tyr

Asn Pro

Ile Pro

335

Pro Asp

Val Asn

Pro Met

415
Asn Ser

430

Asn Val

Gln Arg

495
Pro Asp
510

Glu Lys

Leu Ala

_37_

Phe
320

Val

Val

Thr

Cys

400

Cys

Phe

Tyr

Thr

Lys

480

Phe

Tyr

Pro

Ala
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Arg Glu Lys Ala Asn Leu Gly Ser Lys Glu Thr Trp Trp Glu Thr Trp

545

550

555

Trp Thr Glu Trp Ser Gln Pro Lys Lys Lys Arg Lys Val

565
<210> 15
<211> 1664
<212> DNA

<213> Artificial Sequence

<220><223>

570

coding sequence for olygolysine-catalase

<400> 15

catcatcatc
aaaaaaaaaa

actggaagga

cagtaggaga
atgtggtttt
tgcatgctaa
actccaaggc
ccactgttgc
tgaaatttta

tcatcaggga

cacatctgaa
atcaggtttc
gatatggatc
tccattataa
cccaggaaga
acccctectg

ttaatccatt

gtaaactggt
tcgacccaag
geetttttge

ctgtgaactg

atcatcacag
aaaactcgag

gcageggegce

caaacttaat
cactgatgaa
aggagcageg
aaaggtattt
tggagaatcg
cacagaagat

tcccatattg

ggatccggac
tttcttgtte
acatactttc
gactgaccag
tcctgactat
gactttttac

cgatctcacc

cttaaaccgg
caacatgcca
ctatcctgac

tccctacegt

cagcggcectg
atggctgaca

gcgcagaaag

gttattacag
atggctcatt
geetttgget
gagcatattg
ggttcagctg

ggtaactggg

tttccatctt

atggtctggg
agtgatcggg
aagctggtta
ggcatcaaaa
ggcatcceggg
atccaggtca

aaggtttggce

aatccagtta
cctggcattg
actcaccgcc

gctegagtgg

gtgccgegeg
gcegggatcece

ctgatgtcct

tagggcccecg
ttgaccgaga
actttgaggt
gaaagaagac
acacagttcg
atctcgttgg

ttatccacag

acttctggag
ggattccaga
atgcaaatgg
acctttctgt
atctttttaa
tgacatttaa

ctcacaagga

attactttgc
aggccagtcc

atcgecctggg

ccaactacca

gcagccaaaa
cgccagegac

gaccactgga

tgggcccectt
gagaattcct
cacacatgac
tcccatcgcea
ggaccctegt
aaataacacc

ccaaaagaga

cctacgtcct
tggacatcgc
ggaggcagtt
tgaagatgcg
cgccattgec
tcaggcagaa

ctaccctctce

tgaggttgaa
tgacaaaatg

acccaattat

gegtgacgge

_38_

560

fusion protein

aaaaaaaaaa
cagatgcagc

gctggtaacc

cttgttcagg
gagagagttg
attaccaaat
gttcggttct
gggtttgcag
cccattttct

aatcctcaga

gagtctctge
cacatgaatg
tattgcaaat
gcgagacttt
acaggaaagt
acttttccat

atcccagttg

cagatagcct
cttcagggcc
cttcatatac

ccgatgtgca

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200

1260
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tgcaggacaa tcagggtggt gctccaaatt actaccccaa cagetttggt gctccggaac 1320
aacagccttc tgccctggag cacagcatcc aatattctgg agaagtgcegg agattcaaca 1380
ctgccaatga tgataacgtt actcaggtgc gggcattcta tgtgaacgtg ctgaatgagg 1440
aacagaggaa acgtctgtgt gagaacattg ccggccacct gaaggatgca caaattttca 1500
tccagaagaa agcggtcaag aacttcactg aggtccaccc tgactacggg agccacatcc 1560
aggctcttct ggacaagtac aatgctgaga agcctaagaa tgcgattcac acctttgtge 1620
agtccggatc tcacttggcg gcaagggaga aggcaaatct gtga 1664
<210> 16

<211> 538

<212> PRT

<213> Artificial Sequence
<220><223> oligolysine-catalase fusion protein
<400> 16

Lys Lys Lys Lys Lys Lys Lys Lys Lys Leu Glu Met Ala Asp Ser Arg

1 5 10 15
Asp Pro Ala Ser Asp Gln Met Gln His Trp Lys Glu Gln Arg Ala Ala
20 25 30
Gln Lys Ala Asp Val Leu Thr Thr Gly Ala Gly Asn Pro Val Gly Asp
35 40 45
Lys Leu Asn Val Ile Thr Val Gly Pro Arg Gly Pro Leu Leu Val Gln
50 55 60
Asp Val Val Phe Thr Asp Glu Met Ala His Phe Asp Arg Glu Arg Ile

65 70 75 80

Pro Glu Arg Val Val His Ala Lys Gly Ala Gly Ala Phe Gly Tyr Phe
85 90 95
Glu Val Thr His Asp Ile Thr Lys Tyr Ser Lys Ala Lys Val Phe Glu
100 105 110
His Ile Gly Lys Lys Thr Pro Ile Ala Val Arg Phe Ser Thr Val Ala
115 120 125
Gly Glu Ser Gly Ser Ala Asp Thr Val Arg Asp Pro Arg Gly Phe Ala

130 135 140

_39_



Val

145

Thr

His

Val

Phe

225

Val

Ser

Thr

Phe
305

Leu

Phe

Tyr

Pro

Lys

Pro

Ser

Trp

Leu

210

Tyr

Tyr

Val

Arg

Phe

290

Asn

Pro
370

Val

Phe Tyr

Ile Phe

Gln Lys

180

Asp Phe

195

Phe Ser

Gly Ser

Cys Lys

Glu Asp

260

Asp Leu

275

Tyr Ile

Pro Phe

Pro Val

Glu Val
340

Asp Thr

Asn Cys

Thr

Phe
165

Arg

Trp

Asp

His

Phe

245

Phe

Asp

Ser

His

Glu Asp Gly Asn

150

Ile Arg Asp Pro

Asn Pro

Gln

Thr

185

Ser Leu Arg Pro

Arg Gly

215

Thr Phe

230

His Tyr

Ala Arg

Asn Ala

Val Met

295
Leu Thr
310

Lys Leu

Gln Ile

Pro Asp

Arg His

375

200

Ile

Lys

Lys

Leu

280

Thr

Lys

Val

Lys

360

Arg

Pro Tyr Arg Ala

Pro

Leu

Thr

Ser

265

Phe

Val

Leu

Phe

345

Met

Leu

Trp Asp

155
Ile Leu
170

His Leu

Glu Ser

Asp Gly

Val Asn
235
Asp Gln

250

Thr Gly

Asn Gln

Trp Pro

315
Asn Arg
330

Asp Pro

Leu Gln

Gly Pro

Leu

Phe

Lys

Leu

Asp

Lys

300

His

Asn

Ser

Asn

380

Arg Val Ala Asn

Val Gly Asn

Pro Ser Phe
175
Asp Pro Asp
190
His Gln Val
205

Arg His Met

Asn Gly Glu

Ile Lys Asn
255
Pro Asp Tyr
270
Tyr Pro Ser
285

Glu Thr Phe

Lys Asp Tyr

Pro Val Asn

335

Asn Met Pro
350

Arg Leu Phe

365

Tyr Leu His

Tyr Gln Arg

_40_

Asn

160

Met

Ser

Asn

240

Leu

Trp

Pro

Pro
320

Tyr

Pro

Ile

Asp
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385 390

Gly Pro Met Cys Met Gln Asp Asn Gln

405

395

410

Pro Asn Ser Phe Gly Ala Pro Glu GIn Gln Pro

420 425

Ser Ile Gln Tyr Ser Gly Glu Val Arg Arg Phe

435 440

Asp Asn Val Thr Gln Val Arg Ala Phe Tyr Val

450 455

Glu Gln Arg Lys Arg Leu Cys Glu Asn Ile Ala

465 470

Ala Gln Ile Phe Ile Gln Lys Lys
485

His Pro Asp Tyr Gly Ser His Ile

500

Ala Glu Lys Pro Lys Asn Ala Ile
515 520
His Leu Ala Ala Arg Glu Lys Ala
530 935
<210> 17
<211> 1664
<212> DNA

<213> Artificial Sequence

<220><223> coding sequence for oligoarginine-catalase fusion protein

<400> 17
catcatcatc atcatcacag cagcggcctg

gaagaagaag aagactcgag atggctgaca

actggaagga gcagcgggcc gcgcagaaag
cagtaggaga caaacttaat gttattacag
atgtggtttt cactgatgaa atggctcatt
tgcatgctaa aggagcaggg gectttgget

actccaaggc aaaggtattt gagcatattg

Ala Val Lys

His Thr Phe

Asn Leu

gtgccgegeg

gcegggatcece

ctgatgtcct
tagggcccecg
ttgaccgaga
actttgaggt

gaaagaagac

Ser Ala Leu
430

Asn Thr Ala

445
Asn Val Leu
460

Gly His Leu

Asn Phe Thr

Leu Asp Lys

510

Val Gln Ser

925

gcagccaaga

cgccagegac

gaccactgga
tgggcccectt
gagaattcct
cacacatgac

tcccatcgea

_41_

400

Gly Gly Ala Pro Asn Tyr Tyr

415

Glu His

Asn Asp

Asn Glu

Lys Asp

480
Glu Val
495

Tyr Asn

Gly Ser

agaagaagaa

cagatgcagc

gctggtaacc
cttgttcagg
gagagagttg
attaccaaat

gttcggttct

60

120

180

240

300

360

420
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ccactgttgc

tgaaatttta

tcatcaggga
cacatctgaa
atcaggtttc
gatatggatc
tccattataa
cccaggaaga

acccctectg

ttaatccatt
gtaaactggt
tcgacccaag
geetttttge
ctgtgaactg
tgcaggacaa

aacagccttc

ctgccaatga
aacagaggaa
tccagaagaa
aggctcttct
agtccggatc
<210> 18

<211> 53

tggagaatcg

cacagaagat

tcccatattg
ggatccggac
tttettgtte
acatactttc
gactgaccag
tcctgactat

gactttttac

cgatctcacc
cttaaaccgg
caacatgcca
ctatcctgac
tccctaccegt
tcagggtggt

tgccectggag

tgataacgtt
acgtctgtgt
agcggtcaag
ggacaagtac

tcacttggceg

8

<212> PRT

ggttcagctg

ggtaactggg

tttccatctt
atggtctggg
agtgatcggg
aagctggtta
ggcatcaaaa
ggcatceggg

atccaggtca

aaggtttggce
aatccagtta
cctggcattg
actcaccgcc
gctcgagtgg
gctccaaatt

cacagcatcc

actcaggtgc
gagaacattg
aacttcactg
aatgctgaga

gCaagggaga

<213> Artificial Sequence

<220><223>

<400> 18

acacagttcg

atctcgttgg

ttatccacag
acttctggag
ggattccaga
atgcaaatgg
acctttctgt
atctttttaa

tgacatttaa

ctcacaagga
attactttgc
aggccagtcc
atcgcctggg
ccaactacca
actaccccaa

aatattctgg

gggcattcta
ccggcecacct
aggtccaccc
agcctaagaa

aggcaaatct

ggaccctegt

aaataacacc

ccaaaagaga
cctacgtcct
tggacatcgc
ggaggcagtt
tgaagatgcg
cgccattgec

tcaggcagaa

ctaccctcte
tgaggttgaa
tgacaaaatg
acccaattat
gcgtgacggce
cagctttggt

agaagtgcgg

tgtgaacgtg
gaaggatgca
tgactacggg
tgcgattcac

gtga

oligoarginine—catalase fusion protein

gggtttgeag

cccattttcet

aatcctcaga
gagtctctge
cacatgaatg
tattgcaaat
gcgagacttt
acaggaaagt

acttttccat

atcccagttg
cagatagcct
cttcagggcc
cttcatatac
ccgatgtgca
gctccggaac

agattcaaca

ctgaatgagg
caaattttca
agccacatcc

acctttgtgce

Arg Arg Arg Arg Arg Arg Arg Arg Arg Leu Glu Met Ala Asp Ser Arg

1

5

10

15

Asp Pro Ala Ser Asp Gln Met Gln His Trp Lys Glu Gln Arg Ala Ala

20

25

30

_42_

480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620

1664
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Gln Lys

Lys Leu

50

Asp Val

65

Pro Glu

His Ile

Val Lys

145

Thr Pro

His Ser

Val Trp

Phe Leu

210
Gly Tyr
225

Val Tyr

Ser Val

Ala Asp
35

Asn Val

Val Phe

Arg Val

Thr His

100
Gly Lys
115

Ser Gly

Phe Tyr

Ile Phe

Gln Lys

180

Asp Phe

195

Phe Ser

Gly Ser

Cys Lys

Glu Asp

260

Val

Thr

Val

85

Asp

Lys

Ser

Thr

Phe

165

Arg

Trp

Asp

His

Phe
245

Ala

Ile Arg Asp Leu Phe

Leu Thr

Thr Val

55

Asp Glu

70

His Ala

Ile Thr

Thr Pro

Ala Asp

135

Glu Asp

150

Ile Arg

Asn Pro

Ser Leu

Arg Gly

215
Thr Phe
230

His Tyr

Ala Arg

Asn Ala

Thr Gly Ala Gly Asn Pro Val Gly Asp

40 45

Gly Pro Arg Gly Pro Leu Leu Val Gln
60

Met Ala His Phe Asp Arg Glu Arg Ile

75 80

Lys Gly Ala Gly Ala Phe Gly Tyr Phe
90 95
Lys Tyr Ser Lys Ala Lys Val Phe Glu
105 110

Ile Ala Val Arg Phe Ser Thr Val Ala
120 125
Thr Val Arg Asp Pro Arg Gly Phe Ala

140

Gly Asn Trp Asp Leu Val Gly Asn Asn
155 160

Asp Pro Ile Leu Phe Pro Ser Phe Ile

170 175
GIn Thr His Leu Lys Asp Pro Asp Met
185 190
Arg Pro Glu Ser Leu His Gln Val Ser
200 205

Ile Pro Asp Gly His Arg His Met Asn

220
Lys Leu Val Asn Ala Asn Gly Glu Ala
235 240
Lys Thr Asp Gln Gly Ile Lys Asn Leu
250 255
Leu Ser GIn Glu Asp Pro Asp Tyr Gly
265 270

Ile Ala Thr Gly Lys Tyr Pro Ser Trp

_43_
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Thr

Phe

305

Leu

Phe

Tyr

Pro

385

Pro

Ser

Asp

His

Ala

275

Phe Tyr
290

Asn Pro

Ile Pro

Ala Glu

355
Pro Asp
370

Val Asn

Pro Met

Asn Ser

Ile GIn

435
Asn Val
450

Gln Arg

Gln Ile

Pro Asp

Glu Lys

515

Ile GIn Val Met

295

Phe Asp Leu Thr

Val

Val

340

Thr

Cys

Cys

Phe
420

Tyr

Thr

Lys

Phe

Tyr

500

Pro

Gly

325

Glu

Ser

His

Pro

Met

405

Ser

Gln

Arg

485

Gly

Lys

310

Lys Leu

Pro Asp

Arg His

375
Tyr Arg
390

Gln Asp

Ala Pro

Gly Glu

Val Arg

455
Leu Cys
470

Gln Lys

Ser His

Asn Ala

280

Thr

Lys

Val

Lys

360

Arg

Ala

Asn

Val
440

Ala

Lys

Ile

520

285

Phe Asn Gln Ala Glu Thr
300
Val Trp Pro His Lys Asp
315
Leu Asn Arg Asn Pro Val
330
Phe Asp Pro Ser Asn Met
345 350

Met Leu Gln Gly Arg Leu

365
Leu Gly Pro Asn Tyr Leu
380

Arg Val Ala Asn Tyr Gln

Gln Gly Gly Ala Pro Asn

Gln Gln Pro Ser Ala Leu

425 430

Arg Arg Phe Asn Thr Ala
445
Phe Tyr Val Asn Val Leu
460
Asn Ile Ala Gly His Leu
475
Ala Val Lys Asn Phe Thr
490

GIn Ala Leu Leu Asp Lys

505 510
His Thr Phe Val Gln Ser

525

_44_

Phe Pro

Tyr Pro

320
Asn Tyr
335

Pro Pro

Phe Ala

His Ile

Arg Asp

400
Tyr Tyr
415

Glu His

Asn Asp

Asn Glu

Lys Asp

430
Glu Val
495

Tyr Asn

Gly Ser
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His Leu Ala Ala Arg Glu Lys Ala Asn Leu

530 535
<210> 19
<211> 536
<212> DNA

<213> Artificial Sequence
<220><223> coding sequence for PEP-1-SOD fusion protein

<400> 19

taaaagaaac ctggtgggaa acctggtgga ccgaatggtc tcagccgaaa aaaaaacgta

aagtgctcga gatggcgacg aaggccgtgt gegtgectgaa gggcegacgge ccagtgcagg

gcatcatcaa tttcgagcag aaggaaagta atggaccagt gaaggtgtgg ggaagcatta
aaggactgac tgaaggcctg catggattcc atgttcatga gtttggagat aatacagcag
gctgtaccag tgcaggtcct cactttaatc ctctatccag aaaacacggt gggccaaagg
atgaagagag gcatgttgga gacttgggca atgtgactge tgacaaagat ggtgtggecg
atgtgtctat tgaagattct gtgatctcac tctcaggaga ccattgcatc attggccgcea

cactggtggt ccatgaaaaa gcagatgact tgggcaaagg tggaaatgaa gaaagtacaa

agacaggaaa cgctggaagt cgtttggett gtggtgtaat tgggatcgec caataa

<210> 20
<211> 177
<212> PRT

<213> Artificial Sequence
<220><223> PEP-1-SOD fusion protein
<400> 20
Lys Glu Thr Trp Trp Glu Thr Trp Trp Thr Glu Trp Ser Gln Pro Lys
1 5 10 15
Lys Lys Arg Lys Val Leu Glu Met Ala Thr Lys Ala Val Cys Val Leu
20 25 30
Lys Gly Asp Gly Pro Val GIn Gly Ile Ile Asn Phe Glu GIn Lys Glu
35 40 45

Ser Asn Gly Pro Val Lys Val Trp Gly Ser Ile Lys Gly Leu Thr Glu

50 55 60

Gly Leu His Gly Phe His Val His Glu Phe Gly Asp Asn Thr Ala Gly

_45_

60

120

180
240
300
360
420
480

536

ZIHSdl 10-2012-0119562



65

Cys Thr

Gly Pro

Ala Asp

Ser Leu
130
Glu Lys

145

70

75

Ser Ala Gly Pro His Phe Asn Pro Leu

85

90

Lys Asp Glu Glu Arg His Val Gly Asp

100

105

Lys Asp Gly Val Ala Asp Val Ser Ile

115 120

Ser Gly Asp His Cys Ile

135

Ile Gly Arg

Ala Asp Asp Leu Gly Lys Gly Gly Asn

150

155

Thr Gly Asn Ala Gly Ser Arg Leu Ala Cys Gly

<210>

<211>

<212>

<213>

165

21
536
DNA

Artificial Sequence

<220><223> coding sequence fo

<400>

21

atggcgacga aggceccgtgtg cgtgctgaag

ttcgagcaga aggaaagtaa tggaccagtg

gaaggcctgce atggattcca tgttcatgag

gcaggtcctc actttaatcc tctatccaga

catgttggag acttgggcaa tgtgactgct

gaagattctg tgatctcact ctcaggagac

catgaaaaag cagatgactt gggcaaaggt

gctggaagtc gtttggettg tggtgtaatt

ggtgggaaac ctggtggacc gaatggtctc

<210>

<211>

22

175

170

r SOD-PEP-1

ggcgacggcec
aaggtgtggg
tttggagata
aaacacggtg
gacaaagatg
cattgcatca

ggaaatgaag

gggatcgecc

agccgaaaaa

80

Ser Arg Lys His Gly

95

Leu Gly Asn Val Thr

110

Glu Asp Ser Val Ile

125

Thr Leu Val Val His

140

Glu Glu Ser Thr Lys

160

Val Ile Gly Ile Ala

175

fusion protein

cagtgcaggg
gaagcattaa
atacagcagg
ggccaaagga
gtgtggecga
ttggccgecac

aaagtacaaa

aaggatccta

aaaacgtaaa

_46_

catcatcaat
aggactgact
ctgtaccagt
tgaagagagg
tgtgtctatt
actggtggtc

gacaggaaac

aaagaaacct

gtgtag

60

120

180

240

300

360

420

480

536
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<212> PRT

<213> Artificial Sequence
<220><223> SOD-PEP-1 fusi
<400> 22

on protein

Met Ala Thr Lys Ala Val Cys Val Leu Lys Gly Asp Gly Pro Val Gln

1 5

10

15

Gly Ile Ile Asn Phe Glu Gln Lys Glu Ser Asn Gly Pro Val Lys

20

25

30

Trp Gly Ser Ile Lys Gly Leu Thr Glu Gly Leu His Gly Phe His

35
His Glu Phe Gly Asp Asn Thr
50 55
Phe Asn Pro Leu Ser Arg Lys
65 70
His Val Gly Asp Leu Gly Asn
85

Asp Val Ser Ile Glu Asp Ser

100
Ile Ile Gly Arg Thr Leu Val
115

Lys Gly Gly Asn Glu Glu Ser

130 135
Leu Ala Cys Gly Val Ile Gly
145 150
Thr Trp Trp Thr Glu Trp Ser

165

<210> 23

<211> 607

<212> DNA

<213> Artificial Sequence
<220><223>

<400> 23

40

Ala Gly Cys Thr

His Gly Gly Pro

75

Val Thr Ala Asp
90

Val Ile Ser Leu

105
Val His Glu Lys
120

Thr Lys Thr Gly

Ile Ala Gln Lys
155
GIn Pro Lys Lys

170

45
Ser Ala Gly Pro
60

Lys Asp Glu Glu

Lys Asp Gly Val
95

Ser Gly Asp His

110
Ala Asp Asp Leu
125
Asn Ala Gly Ser
140

Glu Thr Trp Trp

Lys Arg Lys Val

175

_47_

Val

Val

His

Arg

80

Cys

Arg

160

coding sequence for PEP-1-SOD-PEP-1 fusion protein
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taaaagaaac ctggtgggaa acctggtgga ccgaatggtce

aagtgctcga gatggcgacg aaggccgtgt gegtgctgaa

gcatcatcaa tttcgagcag aaggaaagta atggaccagt

aaggactgac tgaaggcctg catggattcc atgttcatga

gctgtaccag tgcaggtcect cactttaatc ctctatccag

atgaagagag gcatgttgga gacttgggca atgtgactge

atgtgtctat tgaagattct gtgatctcac tctcaggaga

cactggtggt ccatgaaaaa gcagatgact tgggcaaagg

agacaggaaa cgctggaagt cgtttggett gtggtgtaat

aaaagaaacc tggtgggaaa cctggtggac cgaatggtct

agtgtag

<210> 24
<211> 200
<212> PRT

<213> Artificial Sequence

tcagccgaaa
gggcgacggc
gaaggtgtgg
gtttggagat

aaaacacggt

tgacaaagat
ccattgcatc
tggaaatgaa
tgggatcgcc

cagccgaaaa

<220><223> PEP-1-SOD-PEP-1 fusion protein

<400> 24
Lys Glu Thr Trp
1
Lys Lys Arg Lys
20
Lys Gly Asp Gly
35

Ser Asn Gly Pro

50
Gly Leu His Gly
65

Cys Thr Ser Ala

Gly Pro Lys Asp
100

Ala Asp Lys Asp

aaaaaacgta
ccagtgcagg
ggaagcatta
aatacagcag

gggccaaagg

ggtgtggeeg
attggccgca
gaaagtacaa
caaggatcct

aaaaacgtaa

Trp Glu Thr Trp Trp Thr Glu Trp Ser Gln Pro Lys

5 10
Val Leu Glu Met Ala Thr Lys

25

Ala Val Cys
30

15

Val Leu

Pro Val Gln Gly Ile Ile Asn Phe Glu GIn Lys Glu

40

Val Lys Val Trp Gly Ser Ile

55
Phe His Val His Glu Phe Gly
70 75
Gly Pro His Phe Asn Pro Leu
85 90
Glu Glu Arg His Val Gly Asp
105

Gly Val Ala Asp Val Ser Ile

45

Lys Gly Leu Thr Glu

60

Asp Asn Thr

Ser Arg Lys

Ala Gly
80
His Gly

95

Leu Gly Asn Val Thr

110

Glu Asp Ser

_48_

Val Ile

60
120
180
240

300

360
420
480
540
600

607

ZIHSd 10-2012-0119562



115 120

Ser Leu Ser Gly Asp His Cys Ile
130 135
Glu Lys Ala Asp Asp Leu Gly Lys
145 150
Thr Gly Asn Ala Gly Ser Arg Leu
165
Gln Gly Ser Lys Glu Thr Trp Trp
180

Gln Pro Lys Lys Lys Arg Lys Val

195 200
<210> 25
<211> 499
<212> DNA
<213> Artificial Sequence
<220><223> coding sequence fo
<400> 25

taggaagaag cggagacagc gacgaagact
gaagggcgac ggcccagtge agggcatcat
agtgaaggtg tggggaagca ttaaaggact
tgagtttgga gataatacag caggctgtac

cagaaaacac ggtgggcecaa aggatgaaga

tgctgacaaa gatggtgtgg ccgatgtgtce
agaccattgc atcattggcc gcacactggt
aggtggaaat gaagaaagta caaagacagg

aattgggatc gcccaataa

<210> 26

<211> 165

<212> PRT

<213> Artificial Sequence
<220><223> Tat-SOD fusion pro
<400> 26

125

Ile Gly Arg Thr Leu Val Val His
140
Gly Gly Asn Glu Glu Ser Thr Lys
155 160
Ala Cys Gly Val Ile Gly Ile Ala
170 175
Glu Thr Trp Trp Thr Glu Trp Ser

185 190

r Tat-SOD fusion protein

cgagatggceg acgaaggcecg tgtgegtget
caatttcgag cagaaggaaa gtaatggacc
gactgaaggc ctgcatggat tccatgttca
cagtgcaggt cctcacttta atcctctatc

gaggcatgtt ggagacttgg gcaatgtgac

tattgaagat tctgtgatct cactctcagg
ggtccatgaa aaagcagatg acttgggcaa

aaacgctgga agtcgtttgg cttgtggtgt

tein

_49_
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120
180
240

300

360
420
480
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Arg Lys Lys Arg Arg Gln Arg Arg Arg Leu Glu Met Ala Thr Lys Ala

1 5 10 15

Val Cys Val Leu Lys Gly Asp Gly Pro Val Gln Gly Ile Ile Asn Phe
20 25 30
Glu Gln Lys Glu Ser Asn Gly Pro Val Lys Val Trp Gly Ser Ile Lys
35 40 45
Gly Leu Thr Glu Gly Leu His Gly Phe His Val His Glu Phe Gly Asp
50 55 60
Asn Thr Ala Gly Cys Thr Ser Ala Gly Pro His Phe Asn Pro Leu Ser
65 70 75 80

Arg Lys His Gly Gly Pro Lys Asp Glu Glu Arg His Val Gly Asp Leu

85 90 95
Gly Asn Val Thr Ala Asp Lys Asp Gly Val Ala Asp Val Ser Ile Glu
100 105 110
Asp Ser Val Ile Ser Leu Ser Gly Asp His Cys Ile Ile Gly Arg Thr
115 120 125
Leu Val Val His Glu Lys Ala Asp Asp Leu Gly Lys Gly Gly Asn Glu
130 135 140
Glu Ser Thr Lys Thr Gly Asn Ala Gly Ser Arg Leu Ala Cys Gly Val

145 150 155 160

Ile Gly Ile Ala Gln

165
<210> 27
<211> 499
<212> DNA

<213> Artificial Sequence

<220><223> coding sequence for SOD-Tat fusion protein

<400> 27

atggcgacga aggcecgtgtg cgtgctgaag ggcecgacggec cagtgcaggg catcatcaat
ttcgagcaga aggaaagtaa tggaccagtg aaggtgtggg gaagcattaa aggactgact
gaaggcctge atggattcca tgttcatgag tttggagata atacagcagg ctgtaccagt

gcaggtcctc actttaatcc tctatccaga aaacacggtg ggccaaagga tgaagagagg

_50_

60

120

180

240
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catgttggag acttgggcaa tgtgactgct gacaaagatg gtgtggccga tgtgtctatt 300
gaagattctg tgatctcact ctcaggagac cattgcatca ttggccgcac actggtggtce 360
catgaaaaag cagatgactt gggcaaaggt ggaaatgaag aaagtacaaa gacaggaaac 420
gctggaagtc gtttggettg tggtgtaatt gggatcgecce aaggatccta ggaagaagceg 480
gagacagcga cgaagatag 499
<210> 28

<211> 175

<212> PRT

<213> Artificial Sequence

<220><223> SOD-Tat fusion protein

<400> 28

Met Ala Thr Lys Ala Val Cys Val Leu Lys Gly Asp Gly Pro Val Gln

1 5 10 15

Gly Ile Ile Asn Phe Glu Gln Lys Glu Ser Asn Gly Pro Val Lys Val
20 25 30
Trp Gly Ser Ile Lys Gly Leu Thr Glu Gly Leu His Gly Phe His Gly
35 40 45
Ser Ile Lys Phe Gly Asp Asn Thr Ala Gly Cys Thr Ser Ala Gly Pro
50 55 60
His Phe Asn Pro Leu Ser Arg Lys His His Gly Phe Pro Lys Asp His
65 70 75 80

Gly Ser Arg His Gly Ser Gly Thr Glu Gly Leu Asn Gly Ser Thr Gly

85 90 95
Leu Thr Lys Asp Gly Val Gly Leu Thr Val Ser Ile Glu Leu Thr Ser
100 105 110
Pro His Phe Ser Leu Ser Gly Thr Glu Ser Asn Gly Pro Val Lys Val
115 120 125
Trp Gly Ser Ile Lys Gly Leu Thr Glu Gly Leu His Gly Phe His Gly
130 135 140
Ser Ile Lys Phe Gly Asp Asn Thr Ala Gly Cys Thr Ser Ala Gly Pro

145 150 155 160
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His Phe Asn Pro Leu Ser Arg Lys Lys Arg Arg Gln Arg Arg Arg

165 170 175
<210> 29
<211> 533
<212> DNA

<213> Artificial Sequence

<220><223> coding sequence for Tat-SOD-Tat fusion protein

<400> 29

taggaagaag cggagacagc gacgaagact cgagatggcg acgaaggecg tgtgegtgcet 60
gaagggcgac ggcccagtge agggcatcat caatttcgag cagaaggaaa gtaatggacc 120
agtgaaggtg tggggaagca ttaaaggact gactgaaggce ctgcatggat tccatgttca 180
tgagtttgga gataatacag caggctgtac cagtgcaggt cctcacttta atcctctatc 240
cagaaaacac ggtgggccaa aggatgaaga gaggcatgtt ggagacttgg gcaatgtgac 300
tgctgacaaa gatggtgtgg ccgatgtgtc tattgaagat tctgtgatct cactctcagg 360
agaccattgc atcattggcc gcacactggt ggtccatgaa aaagcagatg acttgggcaa 420
aggtggaaat gaagaaagta caaagacagg aaacgctgga agtcgtttgg cttgtggtgt 480
aattgggatc gcccaaggat cctaggaaga agcggagaca gcegacgaaga tag 533
<210> 30

<211> 176

<212> PRT

<213> Artificial Sequence
<220><223> Tat-SOD-Tat fusion protein
<400> 30
Arg Lys Lys Arg Arg Gln Arg Arg Arg Leu Glu Met Ala Thr Lys Ala
1 5 10 15
Val Cys Val Leu Lys Gly Asp Gly Pro Val Gln Gly Ile Ile Asn Phe
20 25 30
Glu Gln Lys Glu Ser Asn Gly Pro Val Lys Val Trp Gly Ser Ile Lys
35 40 45

Gly Leu Thr Glu Gly Leu His Gly Phe His Val His Glu Phe Gly Asp

50 55 60

Asn Thr Ala Gly Cys Thr Ser Ala Gly Pro His Phe Asn Pro Leu Ser

_52_



65 70
Arg Lys His Gly Gly Pro Lys
85
Gly Asn Val Thr Ala Asp Lys
100
Asp Ser Val Ile Ser Leu Ser

115

Leu Val Val His Glu Lys Ala
130 135

Glu Ser Thr Lys Thr Gly Asn

145 150

[le Gly Ile Ala Gln Gly Ser

165

75

80

Asp Glu Glu Arg His Val Gly Asp Leu

90

95

Asp Gly Val Ala Asp Val Ser Ile Glu

105

110

Gly Asp His Cys Ile Ile Gly Arg Thr

120

125

Asp Asp Leu Gly Lys Gly Gly Asn Glu

140

Ala Gly Ser Arg Leu Ala Cys Gly Val

155

160

Arg Lys Lys Arg Arg Gln Arg Arg Arg

170
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