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Design strategies of five candidate drugs for neurological diseases based on functional
protein-targeted peptide and small molecule compound development

TANG Yiran, LI Ying, LI Tingyou"
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[Abstract] Peptide compounds exhibit the advantages of high target affinity, strong specificity, and low immunogenicity. Therefore,
after clarifying the therapeutic target, peptide compounds can be obtained as lead compounds via the protein fragment truncation
strategy. However, the inherent structural limitations of peptide compounds result in several drawbacks, such as poor stability, low oral
bioavailability, and high production costs. In contrast, small - molecule compounds possess the prominent advantages of high oral
bioavailability, metabolic stability, and low production costs. Thus, it is particularly important to screen small-molecule compounds
that can mimic the action mode of peptides and retain biological activity by analyzing the interaction modes between peptide
compounds and target proteins. Focusing on intractable brain diseases such as Alzheimer’ s disease, this paper systematically
elaborates on the research and development pathway of deriving active peptide compounds from functional proteins, deciphering the
interaction modes between peptides and target proteins, and further obtaining targeted small-molecule compounds through five typical
transformation cases, which can provide a valuable reference for subsequent compound design.

[Key words] peptide compound; small-molecule compound; structural modifications neurological disorder

[J Nanjing Med Univ, 2026,46(06):927-934]

JUR 2 R R T A o O P T IR A A, S
[REWE] M5 RIS (2473768 T ae T 2-S0 MERIERRALR. B 1922 4 KA A5
234 (BK20231266) DS RE A g it e S IDUBR 12 2 TR 97 1 BB PR
“ I {5 {E % (Corresponding author) , E-mail: 1_tingyou@njmu. DKM, IR SR L R R T HRT. 19634
edu.cnCORCID: 0000-0002-4216-2206) 2 [B A= W4k 2 5 AR B S TR K G s B R



© 928 - Mo BE R K % 2 kR

546 555 6 1
20266 A

2T KRR EM RS . IR EMAR S
BB RS AN D758 R S e A RS | G AR
SEOUH R R DU A, B LR A7
FEBEVEAR R PR 22 IR AR BEAR A7 B

T A G RIEe INT T 2 A v 1 IR AE AR
PR A AU AR A AR SR 5, — ELRR 25T
FELAR H AR BRI, AN B KRB AT HE R R AT I 1
RARIK B BRRAL &1, I i 25 4 g 2R A5 PR B
WVER N TACE Y, R 2 R M BT B
IRBEIEERIF 7 SRR S IR AT MR B
WAL R GV VE , 25 AL T oK™ FE 25
B A v 259 47 A M LA 2o - 5 5 % i P B8 e 4 2
S5 R R, SR IE I 5 S R R A S R 4 I ok
T3 T D Re iR A RAFE VR IRE AL &7, Il i
RGO FL RS LR N7 T AW

1 BEFEEALBUENERBZEEFREF (ciliary
neurotrophic factor, CNTF)3R1F/N 5 F P21

CNTF J& T H 41/ % -6 Ginterleukin-6, 1L-6) 4]
PR 7 5K, A2 BRI T R 48 % AR X R 43 A
TERR B4t i v, CNTF 32 44 32 22 58 A T 5 R A 4
M ez o e R IRE T, CNTF J 2 44
Fik LA, F R RS S, KIEEFRMEmE
H. CHPTREN, 4 THEEFRE 72 UR %%
BRI S o 20 P TR AT 1A 55 1Y) EE VR T SRR

CNTF B #h & KAEF &8 F=EH, 7]
o TR OR R 2 AR AZ e 0 (B S 2 e & R+
AL, L AP 4 25 ok R, S BT R 2
KH BN ER G O 45 2507 2 Tixh 245 7
AR AE A8 ) 5 A AT T 45 1) @, AN B T f5 25
W,

CNTF 2 45849 tH 4 20 SPAT B o e 45 i o

G ORI B AR R AL B AT 2 AT, 97k tH NI CNTE
F B BReE RIS A1 5 S CER A g TR X
3, B I RO X 3 Btk — 2P R 4y, AT N i 4
Ak K C i e Jie Ak A 1 o A | 11 S 2R R
2H B BE 6 (Ac-VGDGGLFEKKL-NH,) , AH Lt ¥ 71
4, #£ 0.01~1.00 wmol/L ¥4 & N B 4F K B it 5y pifi 42
FEL20 A7 35 32 T 3.5 1%, 5 4 CNTF Cif 38 2 32
113 min) AH L, K 6 I 2R - 3 W T 6 b, R B S
HL MG B B 1, BRLMOK IR 6 1R S “ e 3 IR T B
Ja SRR A

KHEIK B & — E M, A AR Z E
g U0 5 B i, BA AR e Nt — Btk
FOUE M, BTN 02 4 B 7 51 DA SR AR B /N T v DX
[A I, Blanchard 253 T ik 6 4544, it 1 48 3 Mok
TR E M PYRR, F P AE 6¢ (Ac-DGGL-NH) B A
R e R e o 48 IR0 It . P A 4 A I AR
S i PR U R 11 O 2 A ek A 43 K 6 A 2 325 it if
o J5% e R 4 A S DRI E B 6 1 C i 1 N e Ml o
AR I H &R CASE T I i B P ol 325 1% , 3RS0 &
P21 1), S2ERFR T, P21 AT I 3 18 0 4 40 i 1)
WIS DiRe, BRI R bR SV R IE, 2L
/N BN N IRAS s 51 N 4 NITGE A2 0 ] el 2D 41 DK T [
Ve, fEN T BRI R AR E M, 30 min
P 90%Fa e IR B, LUIRGG 2 MK 3 >3 W [
ke P21 AT 3E b R YR PR i 4 IR R TR IA SR R AR
B IR, TR R 2% B AR AL B, P21 T)
32 2 PRI tau 28 [ 2T VEYEVE R FF 2 1 (amyloid B,
AR KT, B X 5 B BB BN BR AT AT 50 LA
HIpEAS, H e IR R AR, BB R Al 5
CNTF Z HAHEL, P21 32 B 2 e K, K25 245 %
Sk BT SAk6 AL, P21 DRSERSE , R ER O
/Ny B2 o

HOOG r H)gfcj\(,_, o] H © ﬁ(
= il )Euwwm A, N A S G e
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Figure 1 Small molecule P21 derived from CNTF peptides by traditional medicinal chemistry modification
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Secondary structure and binding mode of
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Structure of compound PA-9 and its binding mode with
PAC I receptor

Structure of PA-915 and comparison of its
binding mode with PAC [ receptor
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Figure 2 Ligand-based pharmacophore virtual screening to obtain small molecule PA-915 from PACAP peptide
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Compound Ac-DEVD-CHO and its binding mode with Caspase-3
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Figure 3 Receptor-based virtual screening for small molecule CS4566 derived from PARP peptide
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Figure 4 Identification of small molecule 23 from the 16-mer peptide via fluorescence polarization assay screening
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Figure 5 Identification of peptide NH and small molecule 2 via death trap screening technology
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