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Abstract

A series of small molecule compound structures oral administration anti-anemia drugs were de-
signed based on target protein. Small molecule drug designed in this project is targeted at renal
and cancer related anemia. Anemia treatment field, especially diabetic anemia, is a very promising
market. As a new kind of anemia inhibitor, HIF-PHD inhibitors could obtain a larger market share
from erythropoietic drugs for injection, especially pre-dialysis patients with chronic kidney dis-
eases. More importantly, this kind of drugs could be used as a new, effective replacement therapy
for those patients that could not be treated by the existing erythropoietic drugs for that the drugs
are invalid for them, or cannot be used for them for some other reasons, or too expensive for them
to afford to. So, the potential drugs with better therapeutic effects, less adverse effects, and oral
administration developed on the basis of structural characteristic of known active compound and
its mechanism of action with target proteins, are doomed to hold a place in the field of anemia
treatment. By combining theoretical calculation and practical test together via computer aided
drug design, with the computer’s simulation, calculation and estimation on the relationship be-
tween drugs and biological receptor molecules, this project starts from designing and optimizing
the leading compounds of proline hydroxylase inhibitors, then carrying out In Vitro experiments
to verify the theoretical activity, which is of great application value for discovering greater poten-
tial active agents. Result: A series of compounds with indole as the parent nucleus structure were
designed and some molecular compounds were theoretically confirmed by molecular docking as
potential reactive compounds. Conclusion: It has laid a theoretical foundation for the development
of new oral anti-anemia drugs.
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T A2 1 3 (CK D) AN MRE B i DL ) A0, 2 T B0 CKD AL L FF ACRE I A0 28 L BT - 38
i EEGEREER, BELWEEAFEREL [2] [8]. £4, RGP ayde g
R ZGP(rhEPO)ZZ WT[4] [5] [6]. REFIXEZGW) H pILE 7 L oG 7 31 AT A v B AR 254, (HIAKSR
FAEVFZ AR ZAE[7]. Wnl Re 2B HIZE T LN, P2t &t JF H rhEPO RIS 4524, 1
I R S BT Ol — PR e T ik, B RR0E Z A5 2 (HIF) Il EPO (A BRI YT 22 1ML 1E
FSA T2 A R 9T #A R [8] [9] [10] [11].
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Pl R A (PHD)H 1 A E ¥R 7 38 L i) — Rl ), S8 B R R T R AR L E, (A
IRV FURT (R 0, R R & ) SR 4 G R R DL b s SR I RIME T, SOt — DR 7L
B4 PHD. HIF L& PHD il 751 2 18] 5% (1 25 A F0AR ELVE F 7 3, TSt 20—t s 2 05 B e 52 R
R NReFANHIER, AR PHD #6516 R 3697 I RERT IE B8 [12] [13] [14] [15], A&
SCUAC NI A S AR TE O SR, HEIT 29909y T 5 PHD [RIF RS RIIHT, X295 F 45K
BATBMmASGE, DRI S EME AR G, o AE S AEYEYE . AR B
B RUEREYE . FEVERIE ST A Tt
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7 FRHEAER] Autodock4.2 B fts N TR Skttt B s R 7 A EIAE Sybyl7.3 HhoE K.
22. A%

AR R EAVH B 25 v R B v E A S PR IR AH S &, LA PDBID 3HQU N Fixt &, @it it
HNUIEL, TR Y SR EM R T2 RN R, KRBT &. B rSHEE Rl & F
YRR ARS8, W LA IR S R R A B 0 1) 710 28 5 S &1 . ki SR AR S ) 407 R 40 B0 10 AT
HRIGIE . A SCR A autodock4.2 B4, XFETHH 10 M &4 8 (5 (PDBID:3HQU) AT 43 F X 5 Al
RITHE Forp f 3k B /N oy A T B R D — AN RS, MBI 2P g T X, B4 TRt
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FRIR B FAbSR /K R ], 2 REIE4E N\ PHD £ A5 o K GE P 148, ooy T R L 1 v] L5 PHD2
1) Arg383A TEGERME T, R IR A FRIHIE R LS PHD2 1) Tyr329A JE RS ER . PHD 126
L5 beta #iEHETIE, #2E T /KM A (AT & B g — AR KIS T i, 78 FAR N R AR KA
PRI o IXAN T LW N7 Jl RV PR ) — AN B2 o, Domain2 #i7r 54 N, O &5 U Hy
TR BB R T 5 2 S8 BT T S AL B FLe R (BN o) G, bR mmE e SR,
Domain3 5 EH: b —LoRIAFI AR B /K B ], E B 2% FRAE NG PE D48 J BEIAF R — LRk i A, — %
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YA A BT SRS Ty, AT AME] PHD AR BES), WA 2.
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Figure 1. Spatial configuration of PHD (PDBID: 3HQU)
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Figure 2. The interaction graphs of receptor and ligand. (a) Structure of FG-2216; (b) The interaction graph of FG-2216 and
3HQU; (c) Spatial configuration of 3HQU; (d) Spatial configuration of FG-2216 and 3HQU.
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A REN-14.67 keal/mol. STECAAME R FLBL A ILE256. ILE327. ASP254. TYR303. TYR310. HIS374.
HIS313. ASP315. MET299. H /K MIEILRLA ILE256. ILE327. MET299; sE/KAILEA TYR303.
TYR310; 7 IE PR EER A HIS374, HIS315; iy fi 2 B R ASP315. ASP254 %5, Hi/KIHE
SRR AN AT B M I S R IR T BN AT AE RO AR 7 B R ST RIS WRER L, SR K R IR 2 B 5 4y T A
JR TR A, Wng AR, WA IE R E IR HIS374 F1 HIS315 SiciAn TR LM 5, K
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Table 1. The alignment results of 17 PHD2 protein’s spatial structure
#F* 1. 17 4~ PHD2 EE T BRI FTER

PDBID ALIGNED (SIMPLICITY) PDBID ALIGNED (SIMPLICITY)
2G19 (Fe), 2G1M (Fe) 0.249 2Y33 (Zn), 2Y34 (Fe) 0.193
3HQU (Fe), 3HQR (Mn) 0.499 30“”%&?%” (Fe), o3
ABQW (Mn), 0.163 41ZR (Ni), 0.335
4BQX (Mn), 4BQY (Fe) 0.140 4KBZ (Fe), 4UWD (Fe) 0.239
2HBT (Fe), 2HBU (Fe) 0.120
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Figure 3. Structural design of small molecule compounds based on ligand structure
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Figure 4. Docking small molecules with target protein (3HQU)
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Figure 5. The designed formula of indole compounds. Note: R1 can be alkyl or other hydrophobic group; R2 and R3 can be
alkyl groups with a benzene ring or other conjugated ring, also can be other groups that can produce intermolecular forces
with TYR301, TYR310
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