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Reference

D2L: https://zh.d2l.ai/chapter_installation/index.html

Platform Book

PyTorch: https://pytorch.org/



Introduction

Input data Output 

Task:  Regression, Classification .etc

Label 
Loss 

Data preprocessing Evaluation and  prediction 

Normalization
Feature extraction

Finetune
Downstream task



Introduction

From UFold



Model

Data preprocessing: 
One hot encoding and concatenation

Initial convolution layer:

Resnet blocks(CNN): extract the feature of image like matrix

BLSTM layer(RNN): learn the information in the context

Full connected layer blocks: increase the robustness of model

Output layer:



Preprocessing Seq and pairs 

One hot and transform

bpRNA format

PDB format



Preprocessing

Train_x: Sequence with AUCG
Train_y: L*L*8 pairing matrix

A C G A

A 0 0 0 0

C 0 0 1 0

G 0 1 0 0

A 0 0 0 0

Data encoding

One hot

Pairing matrix

L*L*8 matrix



Model and datasets
Unusual settings

Layer normalization(LN) instead of Batch normalization(BN)

The length of seqs are different, then we have to set the 
batch size = 1. 

Permutations help maintain the information of matrix

The LN normalize the last horizon of the matrix, then we 
need to permute the matrix to adjust the normalization.

L*L*8 matrix



Train and evaluation

A C G A

A 0 0 0 0

C 0 0 1 0

G 0 1 0 0

A 0 0 0 0

TP = 1, FP = 2, FN = 1 TN = 12

Accuracy = TN+TF / ALL = (4*4-4)/16 = 0.75  
Recall = TP/ TP+FN = 1/2  = 0.5
Precision = TP/TP + FP = ½ = 0.33 

Firstly prediction-> 0  tp -> 0 
Precision >> Recall in the first epochs

A C G A

A 0 0 1 0

C 0 0 0 0

G 0 1 0 0

A 0 0 0 1

From UFold

PredictionLabel



Details

Important hyperparameters and settings

1. Blstm is expensive for 4080, use it instead of the Nfc layers 

2. Nfc should be less than 2 for its expensive cost.

3. Lr = 0.0001 is the best lr for this model.

4. BCELoss is good enough, CrossEntropy also works well. You 
should not use BCELogitLoss because of the sigmoid function.

5. Channels of the resnet are also flexible though it take some effort 
to customize the code 

6. Threshold for out may increase f1 score to some extent 



Details

Evaluation and transfer learning

transfer learning Evaluation



Result

Model1（models/0318_32_4.pt）

Training and validation 

Test

Transfer learning(model/0321_66_qhr2_PDB.pt

Transfer learning test with canonical constraint

Transfer learning test without canonical constraint



Pipeline

https://github.com/jaswindersingh2/SPOT-RNA/blob/master/utils/utils.py



Thank you for listening



Introduction

Input data Output 

Task:  Regression, Classification . etc

Label 
Loss 

Linear 

Complicated

gradient descent



Introduction

Parameters and hyperparameters

Parameters: w, b, updates when training
Hyperparameters: η, assign before training

Learning rate(lr) 
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