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Hohai Graphic Protein Data Bank and Prediction Model
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School of Computer and Software, Hohai University, Nanjing 211106, China
Abstract Protein is a kind of substance with spatial structure. The main goal of protein structure prediction is to extract effective
information from existing large-scale protein datasets,so as to predict the structure of proteins in nature. At present,one of the
problems in protein structure prediction experiments is the lack of data sets that can further reflect the spatial structure of pro-
teins. Although the current mainstream PDB(protein data bank) is experimentally measured,it does not utilize the spatial charac-
teristics of proteins,and there are problems of doping nucleic acid data and partial data is incomplete. In view of the above pro-
blems., this paper studies the prediction of protein from the perspective of spatial structure. Based on the original PDB,the Hohai
graphic protein data bank is proposed. The dataset expresses the spatial structure characteristics of proteins based on the graph
structure. Based on the traditional Transformer network model, relevant protein structure prediction experiments are carried out
on the new dataset,and the prediction accuracy of HohaiGPDB could reach 59. 38 % , which proves the research value of Hohai-

GPDB. The HohaiGPDB could be used as a general data set for protein-related studies.
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R 1R 2R R B Bl AR e 8 Bk . A AR B 4R
B B I 1 JE F 44 B O AF #E HohaiGPDB %4l 45 2 41 (1 —
A dict SCOA B BT I 28 FRIE B SR A — AN B R b VR
A GAIC . HohaiGPDB # ¥ £ v J5 7 59 B AN B 1037,
Y R SR K AN A 0 B S R TR SR 4R N K A
G A B BUE B TR T /NS S 3 0L 5 T AR SR 1 I
Aib 3 e, SRy T AR v A 0 SR B AR T A o )V 3R RS R
SR AR R B B T /NEUSE 1A, R R 7% AR 1
I 14 B 8 BB 7E 0. 0 F) 360. 0 2 [A], B Hy R IE e w2 0. 0 3
360. 0 Fk 3601 Nt FfH .

4.2 tHEIZEH
4.2.1 M

G521 Transformer #8, H 454 56 &2 + B 2 14l
Tl o 3R T LA A5 AR Y A 0 A T 5 7S 432 3T S TR 4 4 B K
JE LA B HHL 3 Fig REAE 4 e R F ST SR 4SS AL Y o7 RRAE A ST g
o AFBNEEAERL S AT 5 2205 TR i AR A g 4k
i,

A ) A R AR 2 RN A P T L B A
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PURF S RS SRAR IRAF E, 3 26 47 PUAF Bl s aE AR R 19 3] IE
Ferbo MG BT R Y S GRNE 3R8G TR T 4 AR B SR AR R 1)
B 5 (X (2)) . BIIR AL F 5 4 15 10 K/ R Lsre_size,
d_model] ssrc_size N iR IL P T A T E MBS, d_model
IR YRR . SRR R R R 4 BRI G R ) SR
RIX . B R N GO R O FR, H P pos
FRTTEMNLE i RRTTE M &2 4 075, BELE R
[0,embedding _dimmension /2), 3R )G 500 & %465 P, A0,

N k¥ LLE; 1A m i X RO E g i A #E A Trans-
former B 4 i #5543 o B 6 At 45 2 4L, A2 B A g i 2
HEAT G it 4 88 40 00 HOE B A ALEHE . RFE A6 iHE
A 157 8 attention, E; 43 4 Pk 28 30 J5 44 B 4 15 45
B Q. K,V M/, d WYL . K5 ¥ attention M1V I
Wi AH 3 5 19 46 B 5 — A MR S AR vt i RS — A
AT TE A R A 2 L 10 encou
?/I%) .V (6)

enc,, =LN(E; +EnAttn(E;) +LN(E;,+FFN(E;)) (1)

30 T 1) 5= enco. M R TR 3BT attention Z
Ja L EAMRIS AR )E . T i & Transformer B9 fif 55 2% 5840 ¥
WA IR AF B TR T F 91 decinn (BRI A B — 07 B9 i A7 51D
ERBWBEHRN — M A &0 —4 A FEE L H 45
deCidon » [F1E 4 15 5 19 4 1) BEURUZ encou 3HE A SRS 85 10 F — 4
BB I HLH] 3 S8 5 AR decoupu FITHT— 1 I TRDIR 25 A5 100 A4 fi
HR R A BRI 45 R dec,,,  32F T Az 100 AL 25 ) dar o B 2 AR
Transformer % &5 2 B 6 M FISZ 4, 5 — 2
NEEEWMTHFZE . Z2REEN T2 )2 a8t =
NFBMAEEEAGFZE., XEF RS EREEZMA

attention= Softmax(

decqpui o

—Ab. HEMMERBMT .
dec,, s =decoder(dec,,. senc,, ) 8
dec,iqon = LN (DecAtin(dec,,) +dec;,) (9
dec,,, = LN(EDAn(dec,oun »enco, ) +dec,igon) (10)
dec,,p = LN(dec,,, + FEN(LN(dec,,)) (1)

B S5 SR 2R 0 L BB A decoupn 00 — A2 1 A 3
FNH — 3R AR 25 Az A RIS #1107 50 I ME 38 00 A1 i o 5
AN A2 FF7R . R R T A5 3 Hh 41 5 A s 1 R
PO A B S AT, RN T &AL T o8 B R R A

P, =softmax(Linear(dec,upu.)) (12)

R AL £ TR TR B B R T Y R A A A SR, BRI AR
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4.2.2 HAHEE

Sy T AR R A2 00 KR B8 1 IF F A T B AR ST R A ]
A U E Sy 512, T R AL b i 4E B Y Ok 64,
A 3o 14 G5 B I 45 A5 0 1 28 06 L R BT R AT R S X LY L AE 2 3k
T AL P I E T 8 A Head, 4n % #5 A1 i 5 25 149 2 40
HBEE R 6.
4.3 XWE5HR
4.3.1 #EHE

FERGILERE A SN €1 TR ¥ N W A D TR e &
JEHESE . — 35 278807 A4 JSON 3CfF. M F 50 4 b pe
T AR S R IRCT H S S (BB 4 (H T i TR U 4R
25 R 05 3R I SO R U A 5 OF ELX /NS A iR R B
SRS B Y0 R R ICT A 0 FIHERS A A3, TR AR AN
) B9 Y0 R R /SR AT S50, 3 3 4 L AS U0 R R/ X S 86 5 R
EATR
4.3.2 FHBHLY

AR LI A 4 Ubuntu 16. 04 #:4E R 48 AR 7E Py-
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TE I 545 R 441 K/ (batch size) ¥ B R 32, 8K R 4% £
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Table 1  Result comparison of different sections

Accu=

(13

Section size Accuracy/ %

150 57.36
100 59.38
50 55.53
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