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AR BRSO BRI HCEIER B2 B 1 & L C A S Em 2 o7 B o HAER (Drug-Target Interaction,
DTI) ZHEFEAIC T 2 FIEOIZERR KA TN TE 72, DIT FHliL, Al LFHEE 2 & ONTHERY % v
SR BEOREN SR, = L TEEMOMAEREREZ AW TEIE T L2528 T o8 Tk s B o8
DN EFRE DN CTHELFN S R 2 — a3 VU E1T) Ry X U TR TIECKRD T2 ENTE 5, R
FEPFIETE, ARICET RS EAE 2D KRB 2 RN REETH D, L, BEAOEHRORY H»
OIHAEEHOREANKREE R L ONRTFAEL, TNOHICE D TPHKEEOIK FAMEE s> Tz, /2. Kyxr o
R TIEICB W T, BEREMBZ R ITEORIRICE VBT B0, (ERO®RET Y v ROEE HIET
LTRSS BT 2 Z ERMEE STz, RiaCTIE, #RTE TER O Ry X v 7R TR
HTHREOEBEAERZRE TS L2 BMEE LT, XA XRat &2 AW TATHIN 70 R 7 W2 HS < Frll Tl
FERLWNC Ry XU THEOHHR U » REdE T2 E LT,

XU I, FAIE % T BEOMENER%Z TRIT 2 BEFEHEICOWNTGRR TN, BB IS < FIE T,
= NVEFET ABR B IIMICRE SN, 0%, TR TFHRET LV OEDMENR I, 1THIR TR 5L
DLRABRTFEPRBINTELERBRON TV FFCu VAT 4 v VAT T f#E 7 /L % V7= NRLMF
R TFIEO =2 LTHLNTEY ., RFROEFEL 2D FIETHL D, ZOFEMICO VTR AT
B, Flo, DTV ab—va VTS FRIE, B U EONIAEEBR AR T LT, HEIL ¥
URIBOREGRIEL FORBAETANF—E TR TE 5720, BMFEEICE S TFROKLEEE LT, HAERE
NDOTFHOEEZHEH S Z L NL N LEBITNDS,

W, A XHieHE O TATAR T 0 R T M S S ERO FIEICKT LT, B FRIMZHW =TI A =
TOHFEEEATAHZ LICED, MAERICETIERNZ LR FICBW TR EL2KETE A2 HHT
BEEREZEL TS, WERTFE NRLF O FRICI W TREERME & 70 2 38480 LR & 37 B okIx, BEMOH AR
DIERMN VIR NVEAITHIC S RHTAHEMEZRRLIZZ 0D, BEFETIIENEZRYE TS HFAICET V&
BETDHIENERZINTND, BETIENRIME B TiX, NRIMF O PRIZ 27 L ZORBEENL —BIEE D —
AN OMEEEE, HihTHAa7 &35, FEEEREZEL T, BEELRIMOEENED L, 2R
TREEN L E SN ERESRTWS,

F 7. THRAGIREET MITEIT DA X=X T A—Z OB E | A REqwlbic S & mEbd 5 HiEico
WTIRR TN D, [THIRTHFE T VL, MO FEE L TS R= T =2 DOENRE L EOPRRITFERH]
EET D, ERKITTY v R —FBHOLNA TR, XM AxEbzEfd 52 LT BEE2EESTIT, »
ANR=RTG A= REBEORFRIZHHTE 52 L 2RI TWN 5,

—F. Fox 75 otiErzm LT 2280 E LT, PRISNZESMNEHET L X5 C8EZD 7Y
v RERETDIHFREZREL TS, ZHUWCED FyF U 7RO FRRENUET D Z LBBRILNTWS,

TR RET N OFHRTH o - FHHLEWICKT 2 TillE ., REFEOHIEIC X0 ik & 5 afaettic >
WTHB L TWA, EEFECIE, UTOFFNCESWTER L= BB LOETLEMHES 2 LT, FElEw
Wt 2R MVEHET A ZENTE S, i, 1TAIRTFOHET VOLERBICE ST, BEFEET
TIVOERBEE Z R TE DRI OV THIRR TN D,

PLEZET 210, Rimslid, A EEN S R BOBOMEERZ TRT 2 FEEZRELTRBY . FRCHEA
TERICBET 21BN Z LW TIZRIT 2 THBE 2 ETE 2 R8I0 THHAERE W, o, #ESNETF
RITERAER M BAEH TR & 3, TR ORET M K-S, MOE L OB OT — X fFEHTIC SIS A
fEEEZEzoh, L<FHEND Z ER#/HEIND,

8% - FSCEEIE, T3 2000 52 & 930300 554 1T ST 50y, b L<IFE3C 800 5E 4 L iR H L T 72& 0y,
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Drug target Interaction (DTI) prediction is one of the most important processes in drug
discovery. The purpose of DTI prediction is to identify off-target proteins that cause some
side effects and to discover new medical effects with regard to chemical compounds. Machine
learning and docking simulation are known as two main approaches. In the machine learning
approach, a large-scale prediction is possible since the time required for calculation is short.
However, there are some difficulties in finding interactions due to unevenness of the known
information, and deterioration of prediction accuracy by them is a problem.

In this thesis, we proposed a novel DTI prediction model called Beta-distribution-rescored
NRLMF (NRLMEF). By introducing the recalculation of the prediction score using conjugate
prior distribution for the conventional method based on matrix factorization model, it is
possible to improve prediction accuracy in situations where information on interactions is
poor. Since we found a tendency to express a large number of pairs of drugs and target
proteins that are false negatives in the prediction of NRLMF especially when there is little
information on known interactions, in the proposed method, a model has been devised to
correct. In the proposed method NRLMFP, the expectation value of the beta distribution
uniquely determined from the feature quantity and the score of NRLMF are set as new
prediction scores. Through computer experiments, it is stated that the percentage of false
negatives is reduced, and overall prediction accuracy has been improved.

In summary, this thesis proposes a method to predict the interactions between drugs and
target proteins, and is highly novel in that prediction accuracy can be improved especially in a
situation where information on interaction is poor. In addition, the proposed method is not
limited to drug target interaction prediction, but is expected to be applicable to data analysis
in many other fields based on a matrix factorization model and is expected to be widely used.
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