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Claims

Transporter construct comprising at least one sequence of the generic for
(SEQID NG: 1)

DLLLD(LLL,D,).
wherein; D is a D-amino acid;
L is a L-amino acid;
a is0-3;
Lmandn are independently from each/cther 1 or 2;
xandy are independently from eagh other 0, 1 or 2;

Transporter contruct accerding to claim 1, whérein the transporter construct
comprises at least one sequence according t

{1a) to (Id) (SEQ ID NQs: 2 o 5):

one of the following subformulas

(la): DJLLL,D,, ;
(b): DL ExDrLKL, D,

(oy: DILLLDALLLD,LLL,D,, ; or
(d): DILLAL, D LLL, D LLL,D,LLLD, .

Transporter contrucyaccording to claims 1 or 2, wherein the transporier construct
comprises at least one sequence according to the following subformula (le) (SEQ
ID NG: 8):

DLLLD(LLLD), .

Transporner contruct according to any of claims 1, 2 or 3, wherein the transporier
truct comprises at least one sequence according to the following subformula
V{SEQID NO: 7):

DLLLDLLLD .
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Transporter contruct according to any of claims 1 fo 4, wherein the sequenge
according to generic formuia (I) or according to any of subformulas (la), (Ib)/{lc),
{Id), (le), or (If), is used with or is applied to a trafficking sequence derivéd from
HIV-1 TAT protein (SEQ ID NO: 8), preferably derived from an ino acid
sequence containing TAT residues 48-57 or 49 to 57 of HIV-1 TAT protein (SEQ
D NO: 8), or derived from HSV VP22 (Herpes simplex), from antephapedia carrier
sequence (Drosophila antennapedia), FGF, lactoferrin, or is defived from a basic
peptide having a length of 5 to 15 amino acids, preferably Y0 to 12 amino acids
and comprising at least 80 %, more preferably 85 % or gven 90 % basic amino
acids selected from arginine, lysine and/or histidine, /or may be selected from
arginine rich peptide sequences, including Re, Rs, A7 Rs Rs, from VP22, from
PTD-4 derived proteins or peptides, from RGD-K, from PEPT1/2 or PEPT1/2
derived proteins or peptides, from SynB3 or SynB3 derived proteins or peptides,
from PC inhibitors, from P21 derived proigins or peptides, from JNKI derived
proteins or peptides, or from a variant, Afragment or derivative of cne of these

trafficking sequences.

Transporter contruct according any of claims 1 to 5, wherein the sequence
according to generic formula (§ or according to any of subformulas (la), (Ib}, (Ic),
(Id), {le), or (If), is used with or is applied to one of the following sequences or a

reverse sequence thereof, or a variant or fragment of these sequences:

SEQUENCE/PEPTI SEQID | AA | SEQUENCE
NAME NO
TAT (1-88) 8 86 { MEPVDPRLEP WKHPGSQPKT ACTNCYCKKC
CFHCQVCFIT KALGISYGRK KRRQRRRPFQ
GSQTHQVSLS KQPTSQSRGD PTGPKE
TAT (3?-7})’ 9 36 iCFITKALGIS YGRKKRRQRR RPPQGSQTHQ
VSLSKQ
TAT (37458) 10 22 {CRITKALGIS YGRKKRRQRR RP
TAT (38-58)GGC 11 24 (FITKALGISY GRKKRRQRRR PGGC
TAT/CGG(47-58) 12 15 |CGGYGRKKRR QRRRP
THT (47-58)GGC 13 15 1 YGRKKRRQRA RPGGC
AT (1-72) Mut| 14 56 {MEPVDPRLEFP WKHPGSQPKT AFITKALGIS
Cys/Ala 72 YGRKKRRQRA RPPQGSQTHQ VSLSKQ
L-generic-TAT 15 17 1 XXXXRKKRRQRRRXXX X
(NHz- XXXXBKKRRQRRRXXXX -COOH)
L-generic-TAT (s) 16 11 | NH,-X."-RKKRRQRRR-X,"-COOH
L-TAT (s1a) 17 10 § GRKKRRQRRR
(NH-GRKKRRQRRR-COOH)
L-TAT (s1b) 18 9 |RKKRRQRRR
(NH;-GRKKRRQRRR-COOH]}




158

L-TAT (s1¢) 19 | 11 [YDRKKRRGRRR
rs-L-TAT 20 9 [ rKKRrQRRr
ra-L-TATI 21 9 | rRROrRKKr
CA-rg-L-TAT 22 9 | “A-rKKRrQRRr
~ Aty L-TATi 23 9 | CA-rRRQrRKKr
FITC-TA-1:-L-TAT 24 g | FITC-TA-rTKKRIQBRr
FITC--A-1-L-TATI 25 9 FITC-DA-rRRQrRKKr
TAT(s2-1) 26 9 [rAKRrQRRr
TAT(s2-2) 27 9 | rKARIQRBr
TAT(s2-3) 28 9 [rKKArQRRr
TAT(s2-4) 28 9 |rKKRrARRr
TAT(s2-5) 30 9 [rKKRrQARr
TAT(s2-6) 31 9 [ rKKRrQRAr
TAT(s2-7) 32 9 |rDKRrQRRr
TAT(s2-8) 33 9 [rKDRrQRRr /
TAT(s2-9) 34 9 |rKKDrQRRr /
TAT(s2-10) 35 9 [rKKRDRRr  /
TAT(s2-11) 36 9 [rKKRrQDRr
TAT(s2-12) a7 9 [rKKRrQRDr /
TAT(s2-13) 38 9 [rEKRIQRRyY
TAT(s2-14) 39 g [rKERIQRAT
TAT(s2-15) 40 9 [rKKErQRRr
TAT{s2-16) 41 9 |rKKRFERRr
TAT{s2-17) 42 9 [rKKAIQERr
TAT{52-18) 43 9 [rkKRrQREr
TAT{s2-19) 44 g |FFKRrQRRr
TAT(s2-20) 45 9 ArKFRrQRRr
TAT{s2-21) 46 ¥ | 'KKFfQRRr
TAT(s2-22) 47 ¢ IrKKRIFRRr
TAT{s2-23) 48 9 |[rKKRrQFBr
TAT(s2-24) 49/ | 9 [+KKRrQRFr
TAT(s2-25) 50 9 [RKRrQRRr
TAT{52-26) /51 9 [rKRRrQRRr
TAT(52-27) 52 9 [rKKKrQRRr
TAT(s2-28) 53 9 |KKRrRRRr
TAT{s2-29) /| 54 8 |rKKRrQKRr
TAT(s2-30) 7/ 55 9 [rKKRrQRKr
TAT(52-31) 56 9 |tHKRrQRRr
TAT(s2-32) / 57 8 |rKHRrQRRr
TAT(s2-33) / 58 9 |rKKHrQRRr
TAT(52-34Y 59 9 |rKKRrHRRr
TAT(52-38) 60 9 | rKKRrQHRr
TAT(s2/36) 61 9 | rKKRrQRHr
TAT(92-37) 62 9 |rIKArQRRr
TAVs2-38) 63 9 [rKIRrQRRr
TAT(s2-39) 64 9 | rKKIrQRRr
AT(s2-40) 65 9 [rKKRrIBRr
TAT(s2-41) 66 9 [/KKRQIRr
TAT(s2-42) 67 9 | rKKRrQRIr
TAT(s2-43) 68 9 [rLKRrGRRr
TAT(52-44) 69 9 [rKLRrGRRr
TAT(52-45) 70 9 [rKKLrQRRr
TAT(s2-46) 71 9 |rKKRrLRRr
TAT(s2-47) 72 9 [rKKRrQLRr
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TAT(52-48) 73 9 [rKKRrQRLr
TAT(s2-49) 74 8 |rMKRrQRRAr
TAT(s2-50) 75 9 |rKMRrQRRr
TAT(52-51) 76 3 ITKKMrGRRr
TAT(s2-52) 77 9 [rKKRrMRRr
TAT(s2-53) 78 9 rKKRIQMRr
TAT(s2-54) 79 g | rKKRrQRMr
TAT(s2-55) 80 9 | rNKRrQRRr
TAT(52-56) 81 9 | rKNRrQRRr
TAT(s2-57) 82 9 | rKKNIQRRr
TAT(s2-58) 83 8 | rKKRINRRr
TAT(52-59) 84 g IrKKRrQNAr
TAT(52-60) 85 g | rKKRrQRNr
TAT(s2-61) 86 9 I rQKRIQRRr
TAT(52-62) 87 9 | rKQR:QRRr
TAT(s2-63) 88 9 IrKKQrQRRr
TAT(s2-64) 89 9 [rKKRtKRRr  /
TAT(s2-65) 90 9 |'KKRrQQRr /
TAT{(s2-66) 91 9 {rKKRrQRQr /
TAT{(s2-67) 92 9 | rSKRIQRRY
TAT(s2-68) 93 9 | rKSRrQRAr
TAT{(52-69) 94 9 {rKKSrQRRr
TAT(s2-70) 95 9 IrKKRFSRRr
TAT{s2-71) 96 9 I rKKArQSAr
TAT(s2-72) 97 9 {rKKRrQRSr
TAT(52-73) 98 9 | /TKRiQBRr
TAT(52-74) 99 9 / rKTRrQRRr
TAT(s2-75) 100 | ¢ [rKKTrQRRr
TAT{52-76) 101 8 [rKKRITRRr
TAT{s2-77) 102 A 9 [rKKRrQTRr
TAT{s2-78) 103 1 9 [rKKRQRTr
TAT(s2-79) 14 | 9 [VKRrQRBr
TAT{s2-80) A05 179 [tKVRIQRRr
TAT{s2-81) 106 | 9 [rKKVIGRRr
TAT{s2-82) /1107 | 9 [rKKRiVRRr
TAT{s2-83) / 1 108" | 9 [rKKRrQVRr
TAT(s2-84) / 109 9 |rKKRrQRVr
TAT(s2-85) 110 [ 9 [rWKRQRRr
TAT{s2-86) / 111 9 | rKwRrQRRr
TAT{s2-87) / 112 9 | rKKWIQRRr
TAT(s2-88) 113 | 9 [KKRIWRRr
TAT{s2-84) 114 | 9 [rKKRrQWRr
TAT(s240) 1i5 | 9 [rKKRrQRWr
TAT{g2-81) 116 | 8 [YKRrORRr
TAWs2-92) 117 | 9 [KYRrQRRr
TKT(s2-93) 118 | g [KKYrQRAr
KA AT(s2-94) 119 9 | rKKRrYRRr
TAT(s2-95) 120 | 9 |rKKRrQYRr
TAT(s2-96) 121 g |1KKRrQRYT
rRg 122 9 | rRRBrRRRr
L-Rg 123 | 9 |RRRRRRARR
L-Rs 124 | 8 |RRRRRRRR
L-R, i25 | 7 |RRRRRRR
L-Re i26 | 6 |RRRRRR
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LR, i27 | 5 [RRRRR /
PTD-4 128 [ 11 [YARAAARQARA /
PTD-4 (variant 1) 129 | 11 [WARAAARQARA 7
PTD-4 (variant 2) 130 | 11 [WARAQRAAARA /
L-P1 Pengtratin 131 | 16 | AQVKVWFQNRRMKWEKK /
D-P1 Penetratin 132 | 16 | KKWKMRRNQFWVKVQR /
JNKI, bestfit 133 |17 i WKBAAARKARAMSLNLF /

JNKI, bestfit (variant 1)| 134 | 17 | WKRAAARAARAMSLNLF /

MDCK  transcytose| 135 g |RYRGDLGRR /

seguence

YKGL 136 | 4 [YKGL /

r; (generic) 252 9 [ IXXXrXXXr /

Transporter contruct according fo any of claims 1 to & wherein the transporter
construct comprises at least one sequence according/to rXXXrXXXr (SEQ 1D NO:
252}, wherein:

T represents an D-enatiomeric arginine;

X is any L-amino acid,

and wherein each X may be selected i
X within SEQ 1D NO: 252.

ividually and independently of any other

Transporter construct accordingAo claim 8, wherein at least 4 out of said 6 X L-
amino acids are individually sefected from the group of L amino acids consisting of
K or R.

Transporter contruct dccording to any of claims 1 to 8, wherein the transporter
construct comprisgé the subformulz (If) DLLLDLLED (SEG ID NO: 7) and

wherein the tranéporter sequence is selected from the sequences:

SEQUENGE/PEPTIDE | SEQ ID ] AA | SEQUENCE

NAME NO

reL-TAA 20 |9 |rKKRrQRRr

13- L-FATI 21 |9 |rRBQrRKKr

L AL TAT 22 |9 A-rKKRrQRRr
Aery-L-TATI 23 19 A-tRRQrRKKr
FITC- Aty L-TAT 24 19 [IFITC- A-rKKRrQRRr
FITC- A-rs-L-TATI 256 19 [FAITC- A-rRRQrRKKr
TAT{s2-1) 26 [9 [rAKRrQRRr
TAT{52-2) 27 |9 [rKARrQRRr
TAT(s2-3) 28 |9 |rKKArQRRr
TAT(s2-4) 29 |9 [rKKRrARRr
TAT(s2-5) 30 g KKRrQARr
TAT(s2-6) 31 19 [rKKRrQRAr
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TAT(s2-7) 32 [9  [rDKRIQRRr
TAT(s2-8) 33 |9 [rKDR:QRRr
TAT(s2-9) 34 |9 [rKKDrQRRr
TAT(s2-10) 35 |g |rKKRrDRRr
TAT(s2-11) 36 [9 [rKKRrQDRr
TAT(s2-12) 37 |9 [rKKRrQRDr
TAT(s2-13) 38 |9 |rEKRGRRAr
TAT(s2-14) 38 {9 [rKERrQRRr
TAT(s2-15) 40 |9 [rKKErQRRr
TAT(s2-16) 41 19 |[rKKRIERRr
TAT(s2-17) 42 19 [ rKKRrQERr
TAT(s2-18) 43 19  [rKKRrQREr
TAT(s2-19) 44 |9 [rFKRIQRAr
TAT(52-20) 45 19 [rKFRrQRAr
TAT(s2-21) 46 |9 [rKKFrQRRr
TAT(s2-22) 47 19 [rKKRIFRRr
TAT(s2-23) 48 19 [rKKRrQFRr
TAT(s2-24) 49 19 [rKKRrGRFr
TAT(52-25) 50 19 |[rRKRrQRRr /
TAT(s2-26) 51 |9 [rKRRrQRRY
TAT(s2-27) 52 |9 [rKKKrQR#Ar
TAT(s2-28) 53 19 [rKKRrRRRr
TAT(s2-29) 54 19 [rKKRiQKRr
TAT(s2-30) 55 19 [rKKRrQRKr
TAT(s2-31) 56 |9 [rHKRQRRr
TAT{s2-32) 57 |9 [/KHRQRBr
TAT(s2-33) 58 |9 ArKKHrGRRr
TAT(s2-34) 59 19/ [ IKKRrHRRr
TAT(52-35) 60 | [rKKRrQHRr
TAT(s2-36) 61 A9 [rKKRrQRHr
TAT(52-37) 62/ 19 [rIKRrQRRr
TAT(s2-38) g8 19 [rKIRrQRAr
TAT(s2-39) /B4 19 [rKKIrQRRr
TAT(52-40) / 85 |8 |rKKRrIRRr
TAT(s2-41) 66 |9 [rKKRrQIRr
TAT(s2-42) /|1 67 g [rKKRrQBIr
TAT(s2-43) / 68 |9 [rLKRrQRRr
TAT(52-44) / 69 19  [rKLRQRRr
TAT(s2-45) / 70 19 [rKKLrQRRr
TAT(s2-46) / 71 19 [rKKRrLRRr
TAT(s2-47) 72 1o [KKRrQLRr
TAT(s2-48) 73 |9 [rKKRrQRLr
TAT(s2,/49) 74 19  |[rMKRrQRRr
TAT(58-50) 75 19 [TKMRrQRRr
TATA(s2-51) 76 |9 [rKKMrQRRr
THAT(s2-52) 77 19  |KKBIMRRr
FAT(s2-53) 78 (2 [KKRrQMRr
TAT(52-54) 79 |9 |rKKRrQRMr
TAT(s2-55) 80 [9 |rNKRrQRRr
TAT(52-56) 81 |9 [IrKNRrORRr
TAT(52-57) 82 |8 |rKKNGRRr
TAT(s2-58) 83 |9 [rKKRrNRRr
TAT(52-59) 84 |8 [KKRrGNRr
TAT(s2-60) 85 |9 [rKKRrQRNr
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TAT(s2-61) 86 |8 |rQKRrQRRr /
TAT(s2-62) 87 |9 |rKQRrQRRr /
TAT(s2-63) 88 |9 |rKKQrQRRr /
TAT(s2-64) 89 |9 [rKKRrKRRr /
TAT(s2-85) 90 |9 |rKKRrQQRr /
TAT(s2-66) g1 |9 [rKKRrQRGr /
TAT(s2-67) g2 19 |rSKRrQRAr /
TAT{52-68) 93 |9 |rKSRrQRRr /
TAT{s52-69) g4 |9 [rKKSrQRRr /
TAT(s2-70) 85 |9 [rKKRISHRr /
TAT{s2-71) 96 |9 [rKKRrQSRr /

TAT(s2-72) 97 |9 TrKKRrQRSr /

TAT(s2-73) 88 |9 [rTKRrQRRr /

TAT(52-74) 99 |9 IrKTRrQRRr /

TAT(s2-75) 100 |9 [rKKTrQRRr /

TAT(52-76) 101 [9  [rKKRrTRRr /

TAT(s2-77) 102 |9 IKKRtQTRr  /

TAT(52-78) 108 [9  [rKKRrQRTr

TAT(52-79) 104 |9 |rVKRrQRRr /

TAT(52-80) 105 (9 |rKVRrQRRY

TAT(s2-81) 108 19 |rKKVIQRAr

TAT(52-82) 107 19  |rKKReVARr

TAT(52-83) 108 19 [rKKRKQVRr

TAT(s2-84) 109 19 [rKKAQRVr

TAT(s2-85) 110 {9  |[WKRrQRRr

TAT(s2-86) 111 19 [/KWRrQRRr

TAT(s2-87) 112 {9 A rKKWQRRr

TAT(s2-88) 113 |9/ [TKKRr'WRRr

TAT(s2-89) 114 rKKRrQWRr

TAT(s2-90) 115 /|9 | rKKRrGRWr

TAT(s2-91) 1167 [9  [rYKRrQRRr

TAT(s2-92) 17 |9 |rKYRrQRRr

TAT(52-93) A18 |9 | rKKYrQRRr

TAT(s2-94) 119 |9  |[rKKRrYRRr

TAT(s2-95) 120 |9 [rKKRrQYRr

TAT(52-96) /1 121 |9 [rKKRrQRYr

r:Re / 122 |9 [/RRRIRRRr

L-Rg / 123 |9 | RRARBRRRR

10.  Transportey/contruct according to any of claims 1 to 9, wherein the transporter

whergin the transporter sequence is used with or is applied to a trafficking
seduence derived from HIV-1 TAT protein having a Tyrosine (Y} at position 2 of
e TAT derived sequence, the seqguence preferably selected from sequence
TAT(s2-91) (SEQ ID NO: 118).

Transporter contruct according to any of claims 5 to 10, wherein the transporter

seqguence according to generic formula (1) or according to any of subformulas (la),



i2.

13.

i4.

15.

16.
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(ib}, {ic), (Id), (1e}, or (i), is used with or is applied to a variant or a fragment of
of the trafficking sequences listed in claims 5 to 10, having at least 10%,
30%, 40%, 50%, 60%, 70%, 80% or 85%, preferably at least 90%
preferably at least 95% and most preferably at least 99% over the who

0%,
. more
tength of
any of the trafficking sequences listed in claims 5 to 10.

Transporter cargo conjugate molecule, comprising
a} a component (A), wherein component (A) comprises theAransporter construct
according to any of claims 1 to 11; and
b} a component {B), comprising an effector molecule.
Transporter cargo conjugate molecule according 36 claim 12, wherein the effector
molecule is selected from therapeutically aciwe proteins and peptides, protein
kinase inhibitors, inhibitors of the protein Kinase c-Jun amino terminal kinase,
antigens, antibodies, apoptotic factors, preteases implicated in pathological states,
preferably peptidic protease inhibitors, BH3-domains or BH3-only proteins, nucleic
acids encoding these proteins, siRMAs, antisense RNAs, cyiotoxic agents, and
small organic compounds including protease inhibitors.
Transporter cargo conjugatg molecule according to claim 12 or 13, furthermore
comptrising at least one/additional component {C), (D) and/or (E) different to
component (B), whereih the at least one optional additional component {C), (D)
and/ar (E) is selepfed independently from each other from different effector

molecules or thejfragments or variants as defined for component (B).

Transporter/cargo conjugate molecule according to any of claims 12 to 14,
wherein gbmponents (A} and (B}, and optional components (C), (D) and/or (E) are

tly linked with each other.

ansporter cargo conjugate molecule according to any of claims 12 to 15,
wherein the at least one additional component (C), (D) and/or (E) is selected from
a signal seguence or localisation sequence, which directs the inventive transporter
cargo conjugate molecule to a particular intracellular target localization or to a
particular cell type.
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18.

19.

20.

21.

22.

23.

24,
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Transporter cargo conjugate molecule according to any of claims 12
wherein component (B) and/or the at least one additional components £C), (D)
and/or {(E) is (are) a protein or peptide sequence and is (are) compdsed of L-
amino acids, D-amino acids or a mixiure of both.

Transporter cargo conjugate molecule according to any of /claims 12 to 17,
wherein component (A) is positicned at the C-terminal end ofthe transporter cargo
conjugate molecule, provided that compoenent (B) a protein or peptide

sequence.

Transporter cargo conjugate molecule according 6 any of claims 12 to 18 for use

as a medicament.

Pharmaceutical composition comprising A transporter cargo conjugate molecule

according to any of claims 12 to 19 and optionally a pharmaceutically acceptable

cartier and/or vehicle.

Use of a transporter constrytt according to any of claims 1 to 11 for the
preparation of a transporter £argo conjugate molecule.

Use of a transporter £onstruct according to claim 21, wherein the transporter
cargo conjugate mgkecule is as defined according to any of ¢laims 12 to 18.
Use of a trangporter construct according to any of claims 1 to 11 or a transporter
cargo conjigate molecule as defined according to any of claims 12 to 18 for the
transpor}/of a cargo molecule into cells or tissue of a patient to be treated, wherein

the cargo is as defined according to any of claims 12 to 18.

se according to claim 23 for the transport of a cargo molecule into white blood
cells and/or neuronal cells, in particular of a patient to be treated.

Use of a transporter cargo conjugate molecule according to any of claims 12 to 18

for the preparation of a medicament for the prophylaxis, treatment and/or



non-chronic or chronic inflammatory digestive diseases, hearing |dss, diseases of

the inner ear, or for use in tissue transplantation.



156

Claims

Transporter construct comprising at least one D-/L-pattern of the generic formula (I):

D.LLL.Dw(LLL;D.)
wherein: D is a D-amino acid;
L is a L-amino acid;
a is0—3;
L mandn are independently from each other 1 or ¢;
xandy are independently from each other 0, 1 or 2;

in particular wherein the transporter construct comprises at least one D-/L-pattern according

to one of the following subformulas (Ia) to (If):

(Ia)f DILLLxDm ;
(Ib) DlLLLxDmLLLyDn 3

(IC): D]LLLxDmLLLyDnLLLyDn ;
(Id): DILLLXDmLLLyDnLLL}’DnLLLyDn 3
(Te): DLLLD (LLLD)n ,or

(1f: DLLLDLLLD , and

wherein the D-/L-pattern according to generic formula (I) or according to any of subformulas

{Ia}, (Ib), (Ic), (Id), (Ie), or (If), is applied to one of the following sequences:

SEQUENCE/PEPTIDE| SEQ |AA |SEQUENCE

NAME ID NO

TAT (1-86) 8 86 | MEPVDPRLEP WEKHPGSQPKT ACTNCYCREKC
CFHCQVCFIT EKALGISYGRK KRRQRRRPPQ
GSOTHQVSLS KOPTSOSRGD PTGPKE

TAT (37-72) 9 36 |CFITKALGIS YGREKRRQRR RPPQGSQTHQ
VSLSKQ

TAT (37-58) 10 22 | CFITRALGIS YGREEKRRQRR RP

TAT (38-58)GGC 11 24 | FITRALGISY GREKRRQRRR PGGC

TAT CGG(a7-58) 12 15 | CGGYGRKKRR QRRRP

TAT (47-58)GGC 13 15 | YGREKRRQRR RPGGC

TAT (1-72) Mut 14 56 | MEPVDPRLEP WERHPGSQPKT AFITKALGIS

Cys/Ala 72 YGREKRRORR RPPOGSQTHOQ VSLSKQ

L-generic~TAT 15 17 | XXXXRKEKRRORRRXXXX
(NHe- XXXXRKKRRORRRXXXX -COOMH)

L-generic-TAT (s) 16 11 | NHo-X>-REKERRQRRR-X.»-COOH
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L-TAT (s1a) BT 10 | GRKKRRQRRR
{(NH~GREKRRORRR-COOH)
L-TAT (s1b) 18 9 | REERRQRRR
(NH,-GREKRRORRR-COOH)
L-TAT (s1c) 19 11 | YDRERKRRORRR
ry-L-TAT 20 9 JrKERrORRr
ry~L-TATi 21 9 |rRROrREKKr
BA-1y-L-TAT 22 9 | BAEKERrORRr
BA-r-L-TATH 23 9 | BA-rRROrREKr
FITC-BA-rs-L-TAT 24 9 | FITC-BA-rKKRrQRRr
FITC-BA-rs-L-TATi 25 9 |FITC-BA-rRROrREKr
TAT(s2-1) 26 9 |rARRrQRRr
TAT(s2-2) 27 9 |rKARrQRRr
TAT(s2-3) 28 9 |rKKArORRr
TAT(s2-4) 29 9 |rKKRrARRr
TAT(s2-5) 30 & | rKRRrQARr
TAT(s2-6) 31 9 irKEKRrQRAr
TAT{(s2-7) 32 9 [rDKRrQRRr
TAT{(s2-8) 33 9 |TKEDRrORRr
TAT(s2-9) 34 g | rKEDrORRy
TAT{s2-10) 35 9 |rKERrDRRr
TAT(s2-11) 36 9 |rEKRrQDRr
TAT(s2-12) 37 9 |[rKKRrQRDr
TAT(s2-13) 38 9 |rEKRrQRRr
TAT{s2-14) 59 9 |rKERrQRRr
TAT(s2-15) 40 9 | rKKErORRy
TAT(s2-16) 41 9 | rERRrERRy
TAT(s2-17) 42 g | rKERrQERr
TAT(s2-18) 43 9 [rEEKRrQREr
TAT{(s2-19) 44 9 (rFERrORRr
TAT(s2-20) 45 9 {rKFRrOQRRr
TAT(s2-21) 465 9 [rERFrORRr
TAT{s2-22) 47 9 |rKKRrFRRr
TAT(s2-28) 48 9 |rKKRrQFRr
TAT(s2-24) 49 9 |rKERrQRFr
TAT(s2-25) 50 9 |rRERrQRRr
TAT(s -Q@ 51 9 |[rKRRrQRRr
TAT(s2-27) 52 9 IrRKEKrQRRr
TAT(s2-28) 58 9 rKKRrRRRr
TAT{s2-29) 54 g [rRERrORRr
TAT(s2-50) 55 9 |rEKRrQREKr
TAT(s2-51) 56 9 |[rHERrQRRr
TAT(s2-32) 37 9 |rKHRrORRr
TAT{(s2-33) 38 9 |rKKHrQRRr
TAT(s2-534) 59 9 |rKERrHRRr
TAT{s2-35) 60 9 |rKKRrOHRr
TAT(s2-36) 61 9 [ITKERrQRHr
TAT(s2-37) 62 g |rIKRrORRr
TAT(s2-38) 63 9 [rKIRrQRRr
TAT(s2-39) 64 9 [rKKIrQRRr
TAT{s2-30) 65 9 |rKERriRRr
TAT(s2-41} 66 9 | rKKRrOQIRr
TAT{s2-42) 67 9 |rEKRrQRIr
TAT(s2-43) 68 9 rLERrORRr
TAT(s2-44) 69 9 | rKELRrQRRr
TAT(s2-45) 70 9 | rKELrOQRRy
TAT(s2-46) 71 9 |rKKRrLRRr
TAT(52-47) 72 9 |rKERrQLRr
TAT(s2-48) 78 9 |rKEKRrORLr
TAT(s2-49) T4 9 | rMERrOQRRr
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TAT(s2-50) 75 9 |rEMRrORRr
TAT(s2-51) 76 9 |[rEEMrORRr
TAT{s2-52) 77 9 | rEKKRrMRRr
TAT(s2-58) 78 9 |rKKRrOMRr
TAT(s2-54) 79 9 | rKKRrQRMr
TAT(s2-55) $0 9 |rNKRrQRRr
TAT(s2-58) 81 9 |rENRrQRRr
TAT(s2-57) 82 9 |rKKENrQRRr
TAT(s2-58) 83 9 |rEKRrNRRr
TAT(s2-59) 84 9 |rKKRrONRr
TAT(s2-60) 85 9 |rKEKRrQRNr
TAT(s2-61) 86 9 |rQKRrQRRr
TAT(s2-62) 87 9 |[rRORrORRr
TAT(s2-63) 88 9 |rKKOrORRr
TAT(s2-64) 89 9 |rKKRrKRRr
TAT(s2-65) 90 9 |rKKRrQQRr
TAT(s2-68) 91 9 |rKKRrQROr
TAT(s2-67) 92 9 |rSKRrQRRr
TAT(s2-68) 93 9 |[rKSRrORRr
TAT(s2-69) 94 9 |rKKSrORRr
TAT(s2-70) 95 9 |rKKRrSRRr
TAT(s2-71) 96 9 |rKERrOQSRr
TAT(s2-72) 97 9 |rKKRrQRSr
TAT(s2-78) 98 9 |[rTKRrQRRr
TAT(s2-74) 99 9 |rKTRrORRr
TAT(s2-75) 100 9 |rEKTrORRr
TAT(s2-76) 101 9 |rKEKRrTRRr
TAT(s2-77) 102 9 |rEEKRrQTRr
TAT(s2-78) 103 9 |rEKRrQRTr
TAT(s2-79) 104 9 |rVERrQRRr
TAT(s2-50) 105 9 [rEVRrOQRRr
TAT(s2-81) 106 9 |rEKVrQRRr
TAT{(s2-82) 107 9 |rKRRrVRRr
TAT(s2-83) 108 9 |rKKRrQVRr
TAT(s2-84) 109 9 |rEKKRrQRVr
TAT{s2-85) 110 8 |r'WRRrORRr
TAT(s2-86) 111 9 |rKEWRrORRr
TAT(s2-87) 112 9 |rEKWrOQRRr
TAT(s2-88) 113 9 |rEERrWRRr
TAT(s2-89) 114 9 |rEKRrQWRr
TAT(s2-90) 115 9 |rEKRrQRWr
TAT{s2-91) 116 9 |rYEKRrORRr
TAT(SQ 92) 117 9 |rKYRrOQRRr
AT(52-93) 118 9 |rEKYrQRRr
T T(s2-94) 119 9 IrEKRrYRRr
TAT(s2-95) 120 9 |rKKRrQYRr
TAT(s2-96) 121 9 IrKKRrORYr
rsRs 122 9 [rRRRrRRRr
L-Ry 123 9 |RRRRRRRRR
L-Rs 124 5 |RRRRRRRR
L-Rs 125 7 |RRERRRRR
L-Re 126 6 |RRRRRR
L-Rs 127 5 |RRRRR
PTD-4 128 11 [YARAAARQARA
PTD-# (variant 1) 129 11 | WARAAARQARA
PTD~4 (variant 2) 130 11 | WARAQRAAARA
L-P1 Penetratin 131 16 | RQVEVWFONRRMEWEKRK
D-P1 Penetratin 152 16 | KRWEMRRNOFWVRVOR
INKI, bestfit 133 17 | WKRAAARKARAMSLNLF
INKI, bestfit {(variant 1) 154 17 | WEKRAAARAARAMSLNLF
MDCK 135 9 |RYRGDLGRR
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Sequence
YRGL 136 4 | YKGL
rs {generic) 252 9 rXXXeXXXr

or a reverse sequence thereof, or a variant or fragment of these sequences, wherein a variant or
fragment of these sequences retains the function to provide for translocation across biological
membranes and consists of a peptide sequence having at least 80% sequence identity over the

whole length to the respective native sequence.

Transporter construct according to claim 1, wherein the transporter construct comprises at
least one sequence according to rXXXrXXXr, wherein:
r represents an D-enatiomeric arginine;

X is any L-amino acid;

and wherein each X may be selected individually and independently of any other X within
rXXXrXXXr, in particular, wherein at least 4 out of said 6 X L-amino acids are individually

selected from the group of L amino acids consisting of K or R.

Transporter construct according to any of claims 1 to 2, wherein the transporter construct

comprises a sequence selected from the group of sequences:

SEQUENCE/PEPTIDE | SEQ ID | AA | SEQUENCE
NAME NO

rs-L~-TAT 20 9 rKERrQRRr
rs-L-TATi 21 9 rRROrRERr
BA-rs-L-TAT 22 9 BA-rRERrORRr
BA-rs-L-TATi 25 9 BA-rRROrREKr
FITC-BA-r;-L-TAT 24 9 FITC-BA-rEKRrORRr
FITC-PA-r-L-TATi 25 9 FITC-BA-rRROrREKKr
TAT(s2-1) 26 9 rAKRrQRRr
TAT(s2-2) 27 9 rKARrQRRr
TAT(s2-3) 28 9 rKRATQRRr
TAT(s2-4) 29 9 rKKRrARRr
TAT(s2-5) 50 |9 |rKKRrOARr
TAT(s2-6) 31 9 rKERrQRAr
TAT(s2-7) 32 9 rDERrQRRr
TAT(s2-8) 33 9 rKDRrQRRr
TAT(s2-9) 54 9 rEEDrORRy
TAT(s2-10) 35 9 rERRrDRRr
TAT(s2-11) 36 9 rEKKRrQDRr
TAT(s2-12) 37 9 rEKERrQRDr
TAT(s2-13) 38 9 rERRrORRr
TAT(s2-14} 39 9 rKERrQRRr
TAT(s2-15) 40 9 rKKErQRRr
TAT(s2-18) 41 9 rRERrERRr
TAT(s2-17) 32 9 rEKRrQERr
TAT(s2-18) 438 9 rEKRrQREr
TAT(s2-19) 44 9 rFERrQRRr
TAT(s2-20) 45 9 rKFRrQRRr
TAT(s2-21) 46 9 rEKFrORRr
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TAT(s2-22) 47 9 |[rKERsFRRr
TAT{s2-25) 48 9 rKERrQFRr
TAT{s2-24) 49 9 rKERrOQRFr
TAT(s2-25) 50 9 rRERrORRr
TAT({s2-26) 51 9  |rKRRrQRRr
TAT(s2-27) 52 9 rKERrQRRr
TAT(s2-25) 53 9  [rKRRrRRRr
TAT(s2-29) 54 9 [rKERrQKRr
TAT(s2-30) 35 9 [rKERrQRKr
TAT(s2-31) 56 9 rHKRrQRRr
TAT(s2-52) 57 9 |rKHRrQRRr
TAT(s2-33) 58 9 rKKHrQRRr
TAT(s2-3 4) 59 ¢ [rKERrHRRr
TAT(s2-35) 80 9 rKRRrOQHRr
TAT(s2-36) 61 9 |[rEKRrOQRHr
TAT{s2-37) 62 9 rTKRrQRRr
TAT{s2-38) 63 9 rKIRrQRRr
TAT(s2-39) 04 9 rERIrQRRr
TAT(s2-40) 85 9 |rRERrIRRr
TAT(s2-41) 66 9 |rKKRrOIRr
TAT(s2-42) 67 9 rRRRrORIr
TAT(s2-43) 68 g rLERrQRRr
TAT(s2-14) 69 9  |[rELRrQRRr
TAT(52-45) 70 9  |rKELrQRRr
TAT(s2-46) 71 9 [rKERrLRRr
TAT(s2-47} 72 9 rKERrOLRr
TAT(s2-48) 73 9 |[rKEKRrORLr
TAT{s2-19) 7+ |9 |rMERrORRr
TAT(s2-50) 75 9  |tEMRrQRRr
TAT(s2-51) 76 9 rEEMrORRr
TAT(s2-52) 77 9 IrKERrMRRr
TAT(s2-53) 78 9  IrKRRrOMRr
TAT(s2-54) 79 9 rREKRrOQRMr
TAT{s2-55) 80 9 rNKRrQRRx
TAT{s2-56) 51 9 rENRrQRRr
TAT(s2-57) 82 9 rEENrQRRr
TAT{s2-55) 58 9 |rKERrNRRr
TAT{s2-59) 84 9 rERRrONRr
TAT(s2-60) 85 9 rEKRrORNr
TAT(s2-61) 56 9 rQRRrORRr
TAT(s2-62) 87 9  [rRKORrORRr
TAT(52-63) 88 9 rREQrORRr
TAT(s2-64) 89 9 [rKKRrKRRr
TAT(s2-65) 90 9 rRERrQORy
TAT(s2-66} 91 9 rKKRrOROr
TAT(s2-67) 92 9 |rSKRrQRRr
TAT(s2-68) 93 9 rKSRrQRRr
TAT(s2-69) 94 9 rKKSrOQRRr
TAT(s2-70) 95 g [rKERrSRRr
TAT(s2-71) 96 9 rRERrQSRr
TAT{s2-72) 97 9 | rKERrQRSr
TAT{(s2-73) 98 9 |[rTKRrORRr
TAT{s2-74) 99 9 rKTRrORRr
TAT(s2-75) 100 |9 rRKTrORRr
TAT(s2-76) 101 |g  |rEKRrTRRr
TAT(s2-77) 102 |9 | rKEKRrQTRr
TAT(s2-78) 103 |9 |[rKKRrQRTr
TAT(s2-79) 104 |9 rVERrQRRr
TAT(52-80) 105 (9 rKVRrQRRr
TAT(s2-81) 106 |9 rKEVrORRr
TAT(s2-82) 107 |9 rKKRrvVRRYr
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TAT(s2-83) 108 |9 |rKERrQVRr
TAT(s2-584) 109 |9 rKERrgRVr
TAT(s2-85) 110 |9 r'WERrORRr
TAT(s2-86) 111 |9  |rKWRrQRRr
TAT(s2-87) 112 |9 rKEWrQRRYr
TAT(s2-88) 113 |9 |[rKEKRrWRRr
TAT(s2-89) 114 |9 rKKRrQWRr
TAT(s2-90) 115 |9 rEERrQRWr
TAT(s2-91} 116 |9 rYKRrQRRr
TAT(s2-92) 117 |9 rKYRrQRRr
TAT(s2-93) 118 |9 rEEYrORRy
TAT(s2-94) 119 |9 rEERrYRRr
TAT(s2-95) 120 |9 (rKEKRrOYRr
TAT(s2-96) 121 |9  jrKKRrORYr
rsRs 122 |9 rRRRrRRRr

or a variant or fragment of these sequences, = wherein a variant or fragment of these sequences
retains the function to provide for translocation across biological membranes and consists of a
peptide sequence having at least 80% sequence identity over the whole length to the respective

native trafficking sequence.

Transporter construct according to any of claims 1 to 3, wherein the transporter construct
comprises the subformula (If) DLLLDLILLD and wherein the subformula (If) is applied to a

trafficking sequence derived from HIV-1 TAT protein having a Tyrosine (Y) at position 2 of the
TAT derived sequence, the sequence preferably selected from sequence r'YRRrQRRr (TAT(s2-
91)).

Transporter construct according to claim 3, wherein the transporter construct comprises a
sequence selected from the group consisting of rKKRrQRRr (rs-L-TAT) and rRRQrREKr (rs-
L-TATI).

Transporter construct according to any of claims 1 to 5, wherein the generic formula (I) or any
of subformulas (Ia), (Ib), (Ic), (Id), (Ie}, or (If), is applied to a variant or a fragment of any of the
trafficking sequences listed in claims 1 to 4, having at least 80% or 85%, preferably at least 90%,
more preferably at least 95% and most preferably at least 99% over the whole length of any of

the trafficking sequences listed in claims 1 to 5.

Transporter cargo conjugate molecule, comprising

a) acomponent (A), wherein component (A) comprises the transporter construct according to
any of claims 1 to 6; and

b) a component (B), comprising an effector molecule, in particular wherein the effector
molecule is selected from therapeutically active proteins and peptides, protein kinase

inhibitors, inhibitors of the protein kinase c-Jun amino terminal kinase, antigens, antibodies,
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apoptotic factors, proteases implicated in pathological states, preferably peptidic protease
inhibitors, BH3-domains or BH3-only proteins, nucleic acids encoding these proteins,
siRNAs, antisense RNAs, cytotoxic agents, and small organic compounds including

protease inhibitors.

‘[ransporter cargo conjugate molecule according to claim 7, furthermore comprising at least one
additional component (C), (D) and/or (E) different to component (B), wherein the at least one
optional additional component (C), (D) and/or (E) is selected independently from each other

from different effector molecules as defined for component (B).

Transporter cargo conjugate molecule according to any of claims 7 to 8, wherein:

a) components (A) and (B), and optional components {C), (D) and/or (E) are covalently
linked with each other, and/or

b) wherein the at least one additional component (C), (D) and/or (E) is selected from a
signal sequence or localisation sequence, which directs the inventive transporter cargo
conjugate molecule to a particular intracellular target localization or to a particular cell
type, and/or

c) wherein component (B} and/or the at least one additional components (C), (D) and/or
(E) is (are) a protein or peptide sequence and is (are) composed of L-amino acids, D-
amino acids or a mixture of hoth, and/or

d) wherein component (A) is positioned at the C-terminal end of the transporter cargo

conjugate molecule, provided that component (B} is a protein or peptide sequence.

Transporter cargo conjugate molecule according to any of claims 7 to 9 for use as a medicament.

Pharmaceutical composition comprising a transporter cargo conjugate molecule according to

any of claims 7 to 10 and optionally a pharmaceutically acceptable carrier and/or vehicle.

Use of a transporter construct according to any of claims 1 to 6 for the preparation of a
transporter cargo conjugate molecule, in particular wherein the transporter cargo conjugate

molecule is as defined according to any of claims 7 to 9.

Use of a transporter construct according to any of claims 1 to 6 or a transporter cargo conjugate
molecule as defined according to any of claims 7 to 9 for preparation of a medicament for the
transport of a cargo molecule into cells or tissue of a patient to be treated, in particular wherein

the cargo is as defined according to any of claims 7 to 9.
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Use according to claim 13 for the transport of a cargo molecule into white blood cells and/or

neuronal cells, in particular of a patient to be treated.

Use of a transporter cargo conjugate molecule according to any of claims 7 to 9 for the
preparation of a medicament for the prophylaxis, treatment and/or amelioration of cancer or
tumor diseases, including diseases caused by defective apoptosis, inflammatory diseases,
infectious diseases, viral (infectious) diseases, diseases strongly related to JNK signalling,
autoimmune disorders or diseases, cardiovascular diseases, neuronal or neurodegenerative
diseases, diseases of the liver, diseases of the spine, diseases of the uterus, major depressive
disorders, non-chronic or chronic inflammatory digestive diseases, hearing loss, diseases of the

inner ear, or for use in tissue transplantation.



