
Protein
corpus

Training phase 

Predicting phase

Sample
MAKQYDSV
…QTEFERVF

Split (1) MAK QYD … EFE RVF
(2) AKQ YDS … QTE FER
(3) KQY DSV … TEF ERV

(1)(2)(3)

Neighbors of 
“ word”EFE within a 

context window

Sample (MAK, QYD) positive
(YDS, RVF) negative

Neighbor pairs : positive examples 
Random pairs : negative examples

Embedding 
set

Look up 
corresponding

embedding vectors

Sigmoid(MAK QYD)

(vector representations of 
“words”)

MAK QYD

YDS RVF

Update embedding vectors by the gradient 
descent (i.e., maximize Equation 2)

A new protein:
(1)(2)(3)
MQKYEKLE
…SSSDFCPP

Split
(1) MQK YEK … SDF CPP
(2) QKY EKL… SSS DFC
(3) KYE KLE … SSD FCP

Look up 
embeddings of 

all “words”
Retrieve

…

Sum and 
average

Input into 
the deep 
neural 

network

Protein 
embedding

Retrieve

Sigmoid(YDS RVF)

Neighbor
prediction

Labels   Outputs

-1

0

Copy

Embedding 
set

i.e.


