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1997 4E 4 J], Zadina 824 PNE i B 4 Tyr-W-
MIF-1 (Tyr-Pro-Trp-Gly-NH,) {155 4 {o & FE i M fa
AT G IR ZE R 73, ANAE T v 43 B I T PR
JEVERT K, Tk g 2R AL Tk, B LAl i 4
AW HEIL-1 (endomorphin-1, EM-1)F1 Py i ik fk-2
(endomorphin-2, EM-2), Biti f5 N Kl B2 J2 A s 43 2
T IX AR IR 1), NS kK (endomorphins,

942

B 1 AEEEk-1 (EM-1)F PR S EEk-2 (EM-2)15) 45 1)

EMs) BE 7 SRR 7 A b e 2528 ) B0 4 1 1T
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Bl AALRE T M “DINT6 5
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Map endomorphin-1 analogues

Peptide Sequence K (nM) K (nM) KK
1 Tyr-Pro-Trp-Phe-NH, 2.60 + 0.21 6080 + 640 2338
2 Tyr-Pro-Phe-Phe-NH, 3.20+0.13 6420 + 330 2006
3 Tyr-Pro-(Ph)Map-Phe-NH, 103+ 2 59290 + 5680 576
4 Tyr-Pro-Trp-(Ph)Map-NH, 0.535 + 0.076 56010 + 5180 104692
5 Tyr-Pro-(Ph)Map-(Ph)Map-NH, 157+ 04 10980 + 1680 699
6 Tyr-Pro-Trp-(4-FPh)Map-NH, 13.7+£0.9 17040 + 2050 1244
7 Tyr-Pro-Trp-(4-CIPh)Map-NH, 712+ 1.05 10810 + 1340 1518
8 Tyr-Pro-Trp-(3-CIPh)Map-NH, 3.49+0.25 5820 + 450 1668
9 Tyr-Pro-Trp-(2-CIPh)Map-NH, 5.48 + 0.38 14930 + 1620 2724
10  Tyr-Pro-Trp-(4-MeOPh)Map-NH, 4.83+0.91 10200 + 1430 2112
11 Tyr-Pro-Trp-(piperonyl)Map-NH, 7.73+£1.02 18690 + 1330 2418
12 Tyr-Pro-Trp-(2-furyl)Map-NH, 0.221 + 0.014 50010 + 2880 226290
13 Tyr-Pro-Trp-~(3-furyl)Map-NH, 0.274 + 0.066 50930 + 6710 185876
14 Tyr-Pro-Trp-(1-naphthyl)Map-NH, 26035 84680 + 10490 3264
15 Tyr-Pro-Trp-(2-naphthyl)Map-NH, 274+ 0.8 84850 + 9650 3097
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Peptide Sequence
EM-1 Tyr-Pro-Trp-Phe-NH2
1 HDAPC  Tyr-0-Ala-Trp-p-CIPhe-NH2
2 HDADC Tyr-p-Ala-Trp-Phe-NH2
3 GDAPC  N-amidino-Tyr-p-Ala-Trp-p-CIPhe-NH2
4 GDADC N-amidino-Tyr-p-Ala-Trp-Phe-NH2
5 GSPC N-amidino-Tyr-Sar-Trp-p-ClPhe-NH2
6 GSDC N-amidino-Tyr-Sar-Trp-Phe-NH2
7 GBLPC  N-amidino-Tyr-Pro-Trp-p-CIPhe-NH2
8 GBLDC  N-amidino-Tyr-Pro-Trp-Phe-NH2
9 GBDPC  N-amidino-Tyr-p-Pro-Gly-Trp-p-ClPhe-NH2
10 GBDDC  N-amidino-Tyr-p-Pro-Gly-Trp-Phe-NH2
b) 804
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T, 0 g I\I +—GDADC
= 50 =
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B, NK1 24408 ] A S il A28 i, s g 1 A6 K
ATREE BRI, Bz, X NKI SZ2RThREm) iz
WIS AT B TR AN NK1 SZAAALE e & i f rp
RIAE .
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4). WAL GBI 2450 A B g R ) A
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KW, SP K SP (6~11) 1] b 25 42 5 B B K P i eg i P
MIERENE, 1M H. SP (6~11) A 5 i 25 76,

5.2 DAMR IR AR Ry A 0 o SO B v

7 5 ik (cell penetrating peptides, CPPs) /&t —J5 7%
A 10~30 M BRI S FRIL, 2T ZHTA &
FIAZ IR R TR FI AR S5 K 2 FRE A4 ™. 2
TR A SN 25 (RIS L B8 21 55 ) JE 1%
ZJE, NI 2 i 2 kA i e e TS
Ab, TF IR AT B T4 s AL GEpUh I 25 D R K Bk
LB IE R I UL AR R A7 RV ik,
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CHO cell line expressing NK1 receptor

Bl 4 SP-CPT [{#E [ ERFFE0). (a) SP-CPT 2RI % CPT (KR (b) CPT 2% SP-CPT K{BU41% CHO 4 i 1 4 vy 51
WEPE; () CPT J% SP-CPT KU 235 NK1 B2 4K CHO 21 A5t i FmHiE v ; (d) CPT & SP-CPT Sk AAS [ 41 ffd fr 5%
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Advances in the strategies for the development of novel peptide drugs
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Abstract: The development of peptide drugs has become a global concern due to their merits such as high biological
activity, low medicinal dose and easy to industrialization. However, low enzymatic stability, short half-life and low
tissue permeability hamper the clinical application of nature peptide drugs. In order to overcome the bottlenecks, we
developed a series of new modified strategies. By applications of these strategies, we wish to accelerate the pace of the
development in clinical application of peptide drugs.

Keywords: peptide drug, neuropeptide, antimicrobial peptide, targeting peptide, cell penetrating peptide
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