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a QTFPred : Quantum-based Transcription Factor Predictor

Input : Output : Base pair (bp) resolution
DNA sequence (Length (L) = 1,000 bp) prediction
— skip connections
C
C
A Continuous Binding Signal Regression
C = 5 (L =1,000 bp
A @ +
5 =
£ 53
A a a
T 2
T S g
¢ 53 = | First Convolutional Layer
T e Bll Reriaced with CCG--ATTCGCACGTTTGGCACACAT TACCGGGAT:- ccr.;
c - N o P B
. = 0 \C © | Quantum Processing
i 'l -3 FtEAVFE—F FOEAICKY
Exponential ~ ~ I 7 z |.
|| | feature space boosts ~ . $;Hlﬁbﬁ &
| representational power T <~ o _ —
b ' Quantum Convolutional Layer (QCony) ———————=_=
Step 1 : Apply Quantum Convolution Step 2 : Apply Kernel Complementary
to Input DNA Classical Convolution
Input : — & —
R0 -F~d—— Parametrized Kernel Division Strate;
One-hot DNA Bl “Hlj :\ N quantum effective
o _"Y( 21=TN receptive field : 4 receptive field : 16
< )= ; obs. (L)
r“’l\ \ ,_;,". (ol pred. (L)
qubit sizen=4 b C _
c \ o L]
@
é _____________ - co.mplementary 13 E m .
! S— =
A X:CNOT = _‘ g u
o - L2 R I
= Ry(8) : Single qubit Y rotation e ton , ; 2
§_A P _-: -:!-;- g . .
I ; i e A |2
4 T B s g I L bt A W =
— of .= = e TFBS motifs of 16bp 64 ¢ch gl — M
¢ =0 N | can be extracted approximately @ =
m x n=16ch
v + RO
m = 4ch
(ACGT) | A
E update {6;}L - update neural net we1gl‘|'t.s """"""""""""""""
.................................................. Foesmamssnsssmsanassssssntassasnnnsnsrssnnnnnsnrsnnnsnss LOSS

update both parameters at the same step
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