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Abstract: Drug regeneration technology is an efficient strategy than the existing new drug development process,
which requires large costs and time by using drugs that have already been proven safe. In this study, we recognize
the importance of the new drug regeneration aspect of new drug development and research in predicting functional
similarities through the basic molecular structure that forms drugs. We test four string-hased algorithms by using SMILES
data and searching for their similarities. And by using the ATC codes, pair them with functional similarities, which
we compare and validate to select the optimal model. We confirmed that the higher the molecular structure similarity,
the higher the ATC code matching rate. We suggest the possibility of additional potency of random drugs, which can
be predicted through data that give information on drugs with high molecular similarities. This model has the advan-
tage of being a great combination with additional data, so we look forward to using this model in future research.
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#7)5t). 6) e AR AAE o] Sl WAl AR
FA|gIt}. 7) Tetrahedral carbon®] 799l '‘@'9} ‘@@= w9

£ ol

-

N

FH
=]
EI
‘11“
O
=
=

LI XE—

H

‘:,

£ 1. ATC code 5+
Table 1. ATC code classification
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2. Ak2E HI0|E H|o|

(1) Drugbank

Drugbank:= A&7 H Z3H(Bioinformatics)¥} 3}k H
58 (Cheminformatics) HoFof| 4] ofzof Tt thefst RS
AlEsk= 9 7I5E BlofEHjo]oltH1]. & 14,528719] oFas
AlFshal 1o, 2,358712] FDA 4521 *]&22}2]oFZ(Small
Molecule Drug)E g3t

H Lo 4= Small Molecule, Biotech, Experimental,
Nutraceutical, Illicit, Withdrawn?®] 67}%] £&57]&S uz}
A E AR BEE 14,5287]19] AA| ke =, SMILESO)
gt AE7} Z2A5H= 11,2817]9] Datalzl oF&of tjjgt
2,841712] ATC code7}#] 2&31= Data2, 27}A&2 }+=0]
At

@) FFFlrIEY

Batato]okr]Z 2l (National Institute for Korean Medicine
Development, Nikom)2 T}oFst S oFA4 ) (GHekA, A2FA,
kg4 2y HAZo] gt ofelsky Yug AT, B o
TFolA = =TT LA AlFshe AA= 7HAE
SMILES #7|¥Ho & yelo] mdlof ;(4,9_3}531;} o2 ¥
o 1 mHo] ofE ARSI 2& wton §8s1 1o
T WSS Holw, 7]Eo ANEA] & A8 HAE, 3F
250 ofejsty §aAS FEAL.
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3. ATC

ATC code (Anatomical Therapeutic Chemical Classification
System)= 2Jof#2] 2RE 98 AME= ZE=olth6]. Al

ABAZ|TWHO) A3} 71949l OlopE 57 Wl 913 @
HAE(WHO Collaborating Centre for Drug Statistics
Methodology, WHOCC)7} o] Z=& Ha|3tt}). oFE2 1
So) 243}

= 714 A, 1Efal sk S0 w9

Stage Contents Examples
1 The first letter designates one of the 14 major anatomical groups. C-cardiovascular system
2 The therapeutic group is designated by two numbers. C03-diuretic
3 Therapeutic/pharmacological subgroups are designated by one letter. C03C-high ceiling diuretics
4 Chemical/pharmacological subgroups are designated by one letter. C03CA-Sulfonamide diuretic
5 Chemicals are designated by two numbers. C03CAO01-Furosemide
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Name SMILES ATC
Protriptyline CNCCCC... NO6AA11
Methylergometrine [H][Ce@]... G02AC01 GO2ABO1
Buclizine CC(C)(C)C... RO6AE51 RO6AEO1
Chlorzoxazone CIC1=CC... MO03BB03 M03BB53 M03BB73
Grepafloxacin CC1CN(C... JOIMA11
Meprobamate CCCC(C)(... N05BC51 N05CX01 N05BC01
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Fig. 1. Evaluating the similarity of SMILES codes by algorithms (A. Edit distance, B. Longest common subsequences, C. LINGO
similarity, D. LINGO cosine algorithm)
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Table 4. Examples of grouping for drugs
SMILES ATC Group Edit LINGO
CSCCIC... V03AB26 1 1 0
CSCCIC... V03AB26 2 0 0
CSCCIC... V03AB26 3 0 0
CSCCIC... V03AB26 4 0 1
C[C@@H... L01XX10 1 1 0
C[C@@H... L01XX10 2 0 0
C[C@@H... L01XX10 3 0 0
C[C@@H... L01XX10 4 0 0
CCC(O)(... N05CM08 1 1 0
CCC(O)(... N05CM08 2 0 0
CCC(O)(... N05CMO08 3 0 0
CCC(O)(... N05CM08 4 0 1
_ Edit_Distance 2.8+ Lingo_Cosine
2.0
IS IS
3 3 1.5+
(8] o
1.0+
.2
T T T T 0.5 T T T T
1 2 3 4 1 2 3 4
group group

TR 2. 18 GuelE AR A Wb

Fig. 2. Evaluating of the detailed similarity of algorithms by group
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