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Prediction of C2H?2 zinc finger protein based on support vector machine
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Abstract ; The first step in the transmission of genetic information is transcription, transcription is regulated by a
variety of transcription factors. Transcription factors can bind to specific nucleotide sites upstream of genes and then
influence the transcription process. The category with the largest number of transcription factors is zinc finger
protein. Because zinc finger motifs in zinc finger protein are different, so they can bind to different sites and perform
different regulatory process. The category with the largest number of zinc finger protein is C2H2 zinc finger protein.
In this paper, the data set of C2H2 zinc finger protein is established, and based on the three types of feature
information including amino acid composition, auto—covariance average chemical shift and dipeptide composition.
The zinc finger protein is predicted by using the algorithm of support vector machine, and the accuracy is 87.86%
in Jackknife. After that, different methods are used to reduce the dimension of dipeptide composition, and the
accuracy is 90.21% after dimension reduction. Finally, multi —feature information is used to predict, and the
accuracy is 92.55%. Prediction of zinc finger protein in order to better understand the structure, function and
regulation mechanism.
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(Cys) 5k FE M Z PR (His ) 5% 55 PR3 AN [ 19 %50
A7 S SERE B T TR A, AR RS TR 4548 1Y
A, Krishna %51 J0 548 8 48 4 C2H2 like, Gag
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Metallothionein, 3£ i1 8 F A 6 i) $1 & B ( Fold
group) , FE—FHr S REAR AL TR SRR (H R
RIS R AR T =R r & BAdok
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Table 1 Number of sequences in the C2H2 zinc finger

protein and non-zinc finger protein dataset
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Po=[2,,%,,%,, %, %y ] (1)
m;

X; = I (2)
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b TAS Rl A 2 B T 5 052 BN ) ) g 37 Ve FH O T
PR A [) B W WA R S 24 24 2 B8 (Auto —
covariance average chemical shift, acACS) B 7] L H
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Fig.1 Schematic diagram of SVM
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WA TR FEARZRRIE B ik, ik
FHER RAH G ~d5e/INTUAR T3 5 22 PR B AR T AN [ Y
GYYEERTT AT DL 2 O R R R A R AT SR

> — )

(9)
ﬁZH (xp,) —x7)?
O SEMERG 2, B 2 TV 2 RIS Gt
AR SCAE 9 mRMR B2 7 B 32 % FF & (hip://
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THIR
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EIRAK A xRy SEBEHLAL R, p () T p (y) F5 1Y
AR p (v, y) EEGRIREBERE L, [(x;5y)
FRIE x Ml y Z B EAF R

B RAR S A R/ N TUAR BN AR AR 230 5E A«

1
maxD(S,c>,D==T§Tiiﬂed<xﬁc> (11)
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SRy O T Y 2 R AT R N 4 IR 2 A T
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SR PR 04, A SO T Jackknite
Kot 7k, Jackknife Ky v i, BOAR S 4
FEARHREAE Sy — A0 ST A DR A | B8 4 v D 3K
FEA Z AN HARFEAANE NGB MUK BT A 4
AR A5 B 25 R AT 5E 20N, X
RO 245 SR A DA [ Ei B A SO B DL T FR AR VE
X4t B 1) BF Ay - SO E (Sensitivity, Sn) |, $F 7 P
(Specificity, Sp ), b & i #H 5¢ & £ ( Matthew ” s
correlation coefficient, MCC ) F1 i 3] % ( Accuracy,
Acc) o Sn AT L BH TN 45 SR 09 dERA 1 5 Sp Al LLER
HH N 25 SR 0 ] FE 4 s MCC n] LA B 0 &5 5 5 51
BREHE B AH JC 1 5 Ace 7T LA 3% BB H5040 4 04 T Ul
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(15)
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T AT B ) N 22 A SR L B S
A ME SRR, G ERET N BN I R A
A 87.17%, & 3 RWILER A B AT PN 1y ik
PN EA Sy 30 A s . HORSCF
AR AR DGR A 2R 30, DU B 0 -1k
FEHAERET BN
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Fig.2 Accuracy of different skeleton atom combination schemes of

auto—covariance Average Chemical Shift
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2.2 FMER
2.2.1  BRFAETRINAS,
ARSCHET S RF AL %, Jackknife K250 75 1%,
PRI T R IERR KA 5 B R R 5 R
AL AR = AR AE B, AR XAl AR AT
PRI 2,

x2 AREFHESHHTN LR
Table 2 Prediction results of different feature parameters

FE1E ( Feature) Sn/% Sp/ % MCC Ace/%
AAC 90.08 85.64 0.76 87.86

DC 84.85 90.88 0.76 87.86
acACS 86.78 87.57 0.74 87.17

MR 2 BRRF , B FEAEAR B T D S
15 85% VL L, BB Al ¢ RECHAE 0.75 e, L E
TV bR A IR G (9 235 3L 1 DI AR S F
AR EEN RS H N E, BAORE , d IR
R o5 B R R — IR AL oM B Y R T
i AR, T 25 548k 87.86% , 2 FE1R H K4 43
TR BUSE T B P S8 U U
IS G N A 1 By TR
2.2.2  FIEMR IR 3R BAFIE L2 R

H FHIES BT AE U AR PG, I T A v
B HBE AR SE T R, O T SEEURRIE S5
e [FT i ) ] ,ﬁﬁ‘ﬁ%{iéﬁﬁ ,ZI-‘X:@FH F-score
N KA~ F/ NI A (AR AR mRMR) PR 5 3 %
FHEMR KA HE BFRHE SR AT IR dE b B, i ]
F-score [#4E T3, ANl 4 Fi7s , BRGB FIR 40 (4
S50 B A 908 1) 2 B e B L LA SR ) F (R, JF L
TR DM VR R S — AR T i R A
F B F e B A LB R AE ) AT O AH S, B
G TR 8, WA 2 9 40100, Bk Fuil
GER WK 3,

Fig.4 Three dimensional heat map of DC’s F-score value

*3 SEBR_RAHNFEERFUSEEEMRELELET
RITRM 25 R
Table 3 Prediction results of Dipeptide Composition after

reduced and non-reduced dimension treatment

R 2y i Sn/% Sp/% MCC Ace/%
Al FH 4t 575 84.85 90.88 0.76 87.86
F-score 88.15 90.88 0.79 89.52
mRMR 88.71 91.71 0.80 90.21

H1 2% 3 1T LAt ol FH 0 e 4 7 i hh 2 SR TR
TR ME B ERAE AL EL S | T T 0 AR T, 4%
TIPE FE b L HUAS T A 25 8, Horp F-score [%
YeAb PRI R SRR AR, BB R AT A OC R
BIBUE T 3T, UL F-score [4EJS R IE S 500)
H A R B R T SEINORG o, 45 o HL T &g
P, mRMR FR4EIG , TP 5 b 14 45 TH iR B 2
BFAE] T 90.21% , 7 mRMR J7 75 T35 A% 2
BRI 5315 B IE A TR AE AL 2

92.00
. (55, 90.21) — mRMR
90.00} (84,89.52) — Fscore
S
§ 88.00F
g L
<‘E 86.00
84.00
82.00— 100 200 300 400
Hiy
Bs5 SER_RKASERBTESHERNENMEESE
RIBEHIRINE

Fig.5 Accuracy of Dipeptide Composition after

different dimension reduction methods
PR S T LU, PR A b 0 4 T
U L%, R K253 5 B O S50 P
score [ELAEAL IR | Fx 315 84 4EHSME , B R A3
89.52% ; £ mRMR FE4EJ5 , 55 3K 7% 55 HEFHAE,
TFRIKF 90.21% . MK & , WIFhF: 4 7 A 51
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T RAFRCR , SEBL T AR S BU7E 25 T AR5 1 4
—EFE LR T RIES B TR LS, B T i
DU A 2R
2.2.3  RERHIEAE B A0 S5

P R SRS E S T SO R S =T v > N

LRI S i B TR LA 8 =K
A AT 2, AR 250 f SR
mRMR FEAEIR (9%, 36T 3 F 1 REBLET o,
AR A A TN 2502 4.

R4 BEFHESHMTNER

Table 4 Prediction results of fusion feature parameters

HEHAE ( Feature) Sn/ % Sp/ % MCC Ace/ %
AAC+DC 87.05 90.33 0.77 88.69
AAC+acACS 93.11 91.99 0.85 92.55
DC+acACS 92.01 92.82 0.85 92.41
AAC+DC+acACS 92.01 91.99 0.84 92.00

M1 4 ATLAE R IR o5 S A4 4
AR SRHALS B Rl E B IERR —IRH F B AT
PIfee (iR PR AL AR B RS A = 28R LR B Rl &
T B R 228 T = SR BRI L R B sl %
DA BARFAEAR SR 05 X 4R TH B4 28 11 A9 T 1 )
FHA—EMEN, BAKRE  EPEERREE SRS
Je , BIERR IR o015 AN B~ 5 5% P2 BRIk
e BB S IS T fi i O PN AR, 1K 31 92.55%,
i T 2R RS R A T S AR, R A 4
HTAROC AR T R B o T = R BRRAR A B i 4 2R A
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MG SR A 2 (R SRS B ARl & %) 4

A A TIO SE HA DU, SRS B T 5 =R
JIRAL 5 BRI A (0 8% P RRAIE A5 R R i X
73 92.41 % T B B A B e tLAREUR
BAPAER . R IR BN 5 B IR IR

FE AR AE AR B RS A TR R R T
mRMR FEAESS (19 20 52 — K2 4315 L SRR AR A B 93
MR BARHY SR AT RE 2 2 IR 5 IR {5 B
B I A BUE B A T A TR, T AR IR
S IETR IR IS B A TRELE AL B], 0 R Ik
MG ST T PR J7 3R R b B, 2 R B
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