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Abstract

With the devel opment of sequencing technology, there is a need for technology to predict the function of the
protein sequence. Enzyme Commission (EC) numbers are becoming markers that distinguish the function of
the sequence. In particular, many researchers are researching various methods of predicting the EC numbers
of protein sequences based on deep learning. However, as studies using various methods exist, a problem
arises, in which the exact prediction result of the sequence is unknown. To solve this problem, this paper
proposes an All Enzyme Commission (AEC) algorithm. The proposed AEC is an algorithm that executes
various prediction methods and integrates the results when predicting sequences. This algorithm uses
duplicates to give more weights when duplicate val ues ar e obtained from multiple methods. The largest value,
among the final prediction result values for each method to which the weight is applied, isthefinal prediction
result. Moreover, for the convenience of researchers, the proposed algorithmis provided through the AIIEC
web services. They can use the algorithms regardliess of the operating systems, installation, or operating
environment.

Keywords: Bioinformatics, Amino Acid Sequence, Enzyme Commission Number, Function Prediction, All Enzyme
Commission

1. INTRODUCTION

The continuous evolution of genomic sequencing ldgveents can rapidly identify large lists of gefresn
various organisms. The biology researcher needsldsely approach the characterized organisms by
identifying functional roles for individual genestiin that gene list through sequencing results [Fgf this
reason, some applications for the recognition ¢amsbtication approaches to the characterized asgemhave
increased in recent years. In general, the manaalhotated and reviewed work is time-consuming and
expensive, whereas automatically annotated and etatipnal methods help cover as much as possibig us
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various calculation formulas quickly [2]. Moreovdrefore starting an experiment, researchers pthafer
computational approach because it can reduce tté/ @nd time-consuming direction of experimentaeO
of the main goals of the computational approath isse the automatically annotated method to predizyme
classes of protein functions in about one sequehe@late, there are more than 4,000 protein se@seoic
unknown function, and the number continues to msee However, their ability to assign specific satk
nucleotide sequences or amino acid sequences is lower than to classify or identify groups for f@io
families [3].

Among them, the prediction of Enzyme Commission }([BGmbers is one of the ways to know protein
function. Identifying an enzyme function is clagsifj enzymes according to the reactions they cagaly
through four digits of EC numbers. Each positioasua dot to represent four digits and is computatip
stored within a unique ontology term by the Nomeanhgle Committee of the International Union of
Biochemistry. EC numbers consist of numbers in gaeh and this means they correspond to class|ass)
sub-subclass, and serial number, respectively {i.e.1.1) [4]. An EC number having all four nunber each
position about a protein sequence means the mestfispannotation for enzyme feature predictionjakih
allows for associating the protein sequence wigcsie chemical reactions [5]. For example, theyene's
function of Myeloperoxidase has the code "1.11;1THe first digit (1) denotes oxidoreductase; taeonid
digit (11) acts on peroxide as an acceptor; thel tigit (1) shows Peroxidases; and the last nur(ijerefers
a Myeloperoxidase.

Through previous studies, models could predict E@lmers through a computational approach. However,
each model provides a downside that the users'otageesults differ slightly based on the threermesearch
directions [6]. The three directions of the comgiotaal approach that users should consider are suiped
as follows. Firstly, some researchers believedhatiein structures determine function. They mae¢hods
that could predict the function of enzymes from¢inayme structure, such as Cofactor [7-8], i-taf¥eetc.
Second, the common assumption that a high seqemdarity can have similar functions is currenthe
most used for predicted enzyme function. EFICAz-I2) was a representative method made using high
sequence similarity. Thirdly, the most used appnaaasing machine learning algorithms to extraetdires
from sequences and predict enzymes. They havetheberen developed such as MF-EFP [13], DeepEC [14]
and DEEPred [15], by machine learning algorithms.

However, despite many of these models studiedctdirsers (the biologists or bio researchers) find i
challenging to use the computer. Some models pecaidiebsite, but most models require a downloa aft
creating a specific environment on a computer. dloee, we developed AIIEC web service, which allows
users to easily predict EC numbers by linking saomputational models and presenting the resultsinvit
one website. When the user inputs one amino adjdesee into the AIIEC web service, the resultsaufhe
model are displayed at once, and the results amedtwith the user, providing as many options asipte
for protein prediction results. The results of KEC web service can provide more accurate EC remrmb
information to users. It can predict the EC numbih higher accuracy than the existing method aage s
time and cost.

2. RELATED WORK

Most EC number prediction methods require downlogdifter creating a specific environment on the
computer. In this process, users (the biologistsimresearchers) experience a lot of confusiombee they
are not familiar with the programs. In additiorg fbrediction results for each model are differaditich can
lead to user confusion. Moreover, each model tdifexent method of predicting EC numbers, anddlisra
gap in the number of EC numbers that each modetowaer. Therefore, the predicted values of eacheinod
are naturally different. AIIEC web services canphpbpular prediction methods for EC number preaiicti
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design be used on the web to reduce confusion.fdine methods (tools) we used have the following
characteristics.

2.1 DeepEC

DeepEC [14] is a deep learning-based method thatraatically predicts 4-digit EC numbers. It repdree
deep-learning-based computational framework thatlipts EC numbers for protein sequences with high
precision and in a high-throughput manner. Thig@g@gh uses three convolutional neural networks (NN
as a significant engine for predicting EC numbdmsaddition, it implements homology analysis for EC
numbers that the CNNs cannot classify, and canrcavetal of 4,669 EC numbers prepared by procgssin
protein sequences.

2.2 DETECTv2

DETECTvZ2 [16-17] is an enzyme annotation method ¢oasiders the impact of sequence diversity when
assigning enzyme functions to protein sequence&®ynumber. This approach constructs positive and
negative density profiles for each EC number, regméng how sequences within a class align withaub
sub-sub classes. It can provide more enzyme cldbs@sprevious versions, significantly increasihg t
precision and recall of assignments and providpersic cut-offs that show performance in the cahtef
pathways. It can cover a total of 786 EC numbeepaed by processing protein sequences.

2.3 ECPred

ECPred [18] is a probabilistic EC number predictioethod that researchers can use on the web pgopes
a novel enzymatic function prediction method basethe ensemble of machine learning classifierst,Rhe
model predicts whether the query sequence is ertmyoranon-enzymatic and has structures repreggittie
major EC classes. After deciding the main EC ctdss query, subclass, sub-subclass, and substestses
predicted. Therefore, it provides predictions 88 &£C numbers, including 6 main classes, 55 subclasses,
163 sub-subclass classes, and 634 substrate classes

24 eCAMI

eCAMI [19] was also generalized to extract changstie k-mer peptides for all the Swiss-Prot datsha
enzymes classified by the EC numbers and appliethizgme EC prediction. This approach implements as
Python package for EC classification and annotatioaddition, it can provide the best accuracy @ednory
for Carbohydrate active enzyme (CAZyme) and enzii@eclassification and annotation. The approach is
specialized to the CAZyme family, so predicting ¢femeral EC number was difficult. Therefore, ixsluded
from the model comparison. However, it is recomnaeehi use this model to indicate the EC numbetadla
to CAZyme.

3.METHOD

We developed the AIIEC web service to improve tkisteng complex EC number prediction process. The
AllEC web service shows the prediction results gdine previously widely used EC number prediction
methods. In addition, we propose an All Enzyme Cassion (AEC) algorithm that recommends the most
accurate EC number through the results of eachqii@d method.
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3.1 AEC Algorithms

Owing to the importance of the prediction functtora protein, newly sequenced genomes or an argido a
sequence are often predicted by EC numbers. Whilgyrhave a single predictive method, we propose AEC
an algorithm that synthesizes the results of exgsiC number predictive methods and recommendstist
optimal EC numbers. These studies choose an awdntE number-based enzymatic function prediction
method that takes the amino acid sequences asifputhermore, the four methods selected cambetiaod
that can accurately predict four digits EC numlzarsording to their respective method feature amdicder
the role of multiple function enzymes.

| Result of Each Model | _____________________________________

T 1

1

E DeepEC ECPred DETECT v2 !

1 EC number :3.1.2.4 EC number : 3.2.1.7 EC number:3.1.2.4 !

i Accuracy :91.2 % Accuracy : 87.5 % Accuracy :73.9 % !
]

______________________________________________________

i DeepEC ECPred DETECT v2
| D(Duplicate) : 2/3 D(Duplicate) : 1/3 D(Duplicate) :2/3

Acc(Accuracy) :0.912 Acc(Accuracy) : 0.875 Acc(Accuracy) : 0.739

1
| AEC Algorithm |

N

L

Figure 1. Prediction Process of according to AEC algorithms

The AEC is calculated in the following way. Firate check the duplication (D) of the three EC number
prediction results. Here, D means the numericalesaff whether there are overlapping EC numbers gmon
the results of each method. After checking the idafibn of each method, we compare the accuracg. Th
formula for multiplying the accuracy by D to givesight and making the sum of each result equalitoab
follows. Here, D means the sequence number fosifyasg each method, n means the total number of
methods, and Acc means the accuracy of each mettlechecked whether the programs are executable in
advance so that each program can be executed.iridigfediction is calculated based on the abov€AE
formula, and the process for the AEC algorithmhisven in Figure 1.

_ D; X Acc
ZE:l(Dk X ACCk)

AEC; (1)

Therefore, predicting EC numbers through AEC atbans using accuracy and duplication provides more
optimal prediction results.
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Algorithm 1: Calculation of thedAEC

D: duplicate N: number of method®: accuracy with duplicate applied

Input: EC: list of ec prediction result of each methodCC: list of the accuracy of each
method

1:  function CalculateAEC (EC, ACC)
2 for eachecin EC

3 Di =count ecin EC/N

4. end for

5: fori=1inN
6:

7

8

9

R =D; x ACC;
end for
R= sum(Rl, Rz, . RN)
: AECi=R /R
10: i =index (max (AEC))
11: return EC
12: end function

Algorithm 2: Processing for prediec number usingh\EC
EC: list of ec prediction result of each metho8CC: list of the accuracy of each method
Input: S: amino acid sequencg; list of methods

1:  function PredictEC (S

2 for eachtin T

3 create Process (t, S

4 run Process

5 end for

6: wait all processes when finished

7

8

9

fori=1inN
ECi=ecof R
ACCi=acc of R
10: return CalulateAEC (EC, ACC)
11: end function

Algorithm 1 is a method to obtain the AEC for egecédiction method and calculates the AEC valuegusin
the EC number and accuracy value predicted by eeathod. First, calculate the duplicate value of B2
number predicted by each method. Calculate the Badoh method by multiplying the duplicate valud #re
accuracy value. Multiply the sum of R for each moetland R for all methods to calculate the AEC. Rhel
largest value among the AECs for each method, etndr the EC number predicted by the method afirthke
result.

Additionally, algorithm 2 shows the whole flow fpredicting EC numbers. For each method, create a
subprocess and start prediction, and wait untilsabbprocesses are finished. Then, the EC and A€C ar
obtained from the results for each method and dtiora list. With all predicted ECs and ACCs, thaf EC
is obtained using the CalculateAEC function.

3.2 AIIEC Web Servicesfor EC Numbers Prediction

This work addresses AIIEC web service predictioigufe 2 illustrates the development of the AIIEC
process for EC number prediction from the amind aeiquence.
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Sequence ( fasta format ) Q

>sp|QOTHW2|NIT2_MOUSE Omega-amidase NIT2 "l Multlprocessmg @
OS=Mus musculus OX=10090 GN=Nit2 PE=1 SV=1
MSTFRLALIQLQVSSIKSDNLTRACSLVREAAKQG DeepEC | ECPred | DEIECIVZ| eCAMI
ANIVSLPECFNSPYGTTYFPDYAEKIPGESTQKLSE [ [ | [ >
VAKESSIYLIGGSIPEEDAGKLYNTCSVFGPDGSLL ((Outputl I Output2 JI Output3 JH[ Output4 e
VKHRKIHLFDIDVPGKITFQESKTLSPGDSFSTFDTP [ |
YCKVGLGICYDMRFAELAQIYAQRGCQLLVYPGA
FNLTTGPAHWELLQRARAVDNQVYVATASPARDD
KASYVAWGHSTVVDPWGQVLTKAGTEETILYSDI
DLKKLAEIRQQIPILKQKRADLYTVESKKPKITFQE

Database

SKTLSPGDSFSTFDTPYCKVGLGICYDMRFAELAQI D; x Ac
YAQRGCQLLVYPGAFNLTTGPAHWELLQRARAVD AEC; = =
KITFQESKTLS Yr (D, % Accy)

Figure 2. Process of prediction for AEC

Step-1: EC number prediction begins with the ustgring the amino acid sequence.

Step-2: Next, the model creates a process to mgligiton methods using the multi-processing modege
provide to shorten work time.

Step-3: When the prediction of each process is tetenh the prediction result is used as a paramatae
of the AEC algorithm. When the EC number predictimough the AEC algorithm comes out, five
results are provided to the user, including thelltesf each method and the result of the AEC
algorithm.

Step-4: When providing EC number information, referthe enzyme information in the BRENDA
database(https://brenda-enzymes.org/), the enzyfolriation database system mentioned above,
to show the accepted name and reaction informé#iotihe corresponding EC number.

4. EXPERIMENTS

4.1 Experiment Environment

The AIIEC web services use MariaDB, a type of RDBR&lational Database Management System). It is
lighter and faster than MySQL, is cost-free, aneasily accessible to researchers using the GRehde:
Enzyme information was used by obtaining EC numaedsother information from BRENDA (https://brenda-
enzymes.org/, Enzyme Information Database Systen&) of the most comprehensive enzyme storages.

This paper proposes the AEC algorithm-based AllEb wervice, which can execute four existing EC
number prediction methods at once and predict fiténal EC number. The AEC algorithm used the
duplication and accuracy of the prediction resoft®eepEC, ECPred, and DETECTV2, excluding eCAMI,
which does not provide accuracy. Here, to confliat the AEC algorithm used to provide the best EQver
improved over the existing system, these resultspewed the accuracy of AEC and four prediction meésh
The evaluation environment runs on i9-10940x, 256BBX 2080Ti.

4.2 Performance of each method

Accuracy refers to the ratio of how many samplespaedicted correctly by AEC among the total number
of samples. The formula for calculating accuracgsgollows:

Whether the AIIEC web service provides the coriectheck to EC number, accuracy calculated and
compared using 6,091 sample sequences. These seguerre selected as satisfying the following four
conditions:

* A sequence whose protein existence is evidentegpithtein level to select an annotation sequence
with a high probability of accuracy;
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* In the case of ECPred and DETECTv2, an EC numb#r svimain class 7 is not supported, so
sequences excluding main class 7,

*  When the length of the sequence is 300-400 chasatteselect an appropriate length sequence for a
smooth test;

* Multiple enzymes that can affect the precision gate excluded.

We compared the four methods and the AEC algorttimnough accuracy, precision, recall, and F-1 score.
Performance evaluation measures of each modehavensin Table 1. It shows the highest probabilityoag
the three models: DeepEC shows an accuracy of 73.42d the AEC algorithm shows 75.42%. Although the
Precision value is lower than DeepEC, it can ba se&t the F-1 score, which harmonizes both preciand
reproducibility, is higher than DeepEC.

Table 1. Performance evaluation measures of AEC and three methods

Methods Accuracy Precision Recall F-1 score
AEC 75.42 50.88 51.67 50.36
DeepEC 73.32 51.84 50.36 50.31
ECPred 44.46 18.94 18.04 18.35
DETECTv2 46.99 19.76 19.02 19.32

Table 2 shows an example of recommending the do&@amumber using the AEC algorithm when each
model's EC number prediction results are differéhe comparison of prediction results is a totab@fO1
queries according to four methods. These predictsnlts can be gathered to increase the overdigiron
success rate when predicted using only one methemdexample, for sp|POWQB9|ADHD MYCTU data,
DeepEC predicted 1.1.1.90, but AEC predicted 11Ibgcause DETECTv2 is more likely to be 1.1.1.1.

Table 2. Comparison of prediction results

Query ID True AlIEC DeepEC ECPred DETECTV2
sp|POWQB9JADHD MYCTU 1.1.1.1 1.1.1.1 1.1.1.90 N/A 1.1.1.1
sp|Q9JYY8RLMK_NEIMB  2.1.1.264 2.1.1.264 2.1.1.264 NI/IA 2.5.1.47
sp|Q4WMJIB|GLIJ_ASPFU  3.4.13.19 3.4.13.19 3.4.13.19 N/A N/A
sp|Q5JJ82|MFNA_THEKO  4.1.1.11 4.11.11 4.1.1.11 4.1.1.11 N/A
sp|Q9QZS5|SGK2_MOUSE 2.7.11.1 2.7.11.1 N/A 2.7.11.1 41.213

5. IMPLEMENTATION
5.1 Implementation Environment for AIIEC Web Service

In this research, we built an environment for rimigneach prediction method (tools). For example JBé:
and eCAMI require Python version 3.6, ECPred rexguitava 8.0, and DETECT v2 requires Python 2.7. For
these methods, we built the server with Ubuntu4.8€cause each device was executing in a Linuxatpgr
system. Moreover, each program requires BioPytB0h h free-to-use tool for biological calculatiph&CBI-
BLAST [21], a sequence similarity search tool; &MBOSS, an open-source software package for biology
When trying to run a web service, it is necessarghieck whether the programs are executable innaevso
that each program can be running. If not instaltealjtomatically sets the execution environmeantttier, we
minimized mutual interference by setting up a \altenvironment so that the execution conditiongaxh
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method did not conflict with one another.

5.2 Resultsof Implementation for AIIEC Web Service

This paper provides a web service that allows kgists to predict EC humbers easily. To do this buwidt
a user interface through the Tabler Ul framewotkp/github.com/tabler/tabler) based on bootsthagan
be used by anyone and is freely available (MITAg=). When predicting the EC number in the AlIEG®we
service, the user can directly enter the amino segience in FASTA format or attach a file. FigBishows
an example of input format on the AIIEC web sersice

At this point, a sample sequence is provided feraigo understand the AIIEC web service easily. Uder
can choose whether to receive the prediction regudtmail and press the submit button to starptidiction.
After the forecast is complete, the work is showrPoedict History page. After the prediction isiagld, the
result is output. When the Show Logs button is ggdsthe prediction log of each tool is providecheWv
predicting the EC number, the entered amino acipliesece and the result are automatically storedhén t
database. If the user is logged in, the usersieantheir prediction history. In addition, the AllEweb services
(https://allec.cpslab.tech/) provides an EC nun#sarch against the Brenda database on the EC dgee p
Here, you can check the EC number, accepted namdageaction information. The user can search tredt
contents, and the information to be output attihie is the Job ID given at the time of predictiQuery ID
of each sequence, and date information. At thig tiifiithe user presses the Detail button, theysmmnthe
screen that was output at the time of predictioairagThe user can search the stored contents, hand t
information to be output at this time is the Jobgi2en at the time of prediction, Query ID of eagguence,
and date information. Then, if the user presse®#itail button, they can see the screen that wgmibat the
time of prediction again (Figure 3-4).

X ALEC  iodcin Q EChimbers 9 ot © Abowys o e QO

ALL EC

Home

Al EC is a web-based framework that predicts enzyme numbers for protein sequences by benchmarking four deep learning-based enzyme number prediction models. All EC provides more
accurate enzyme number information by using the results of the existing four enzyme number prediction tools, and can easily store and search prediction records. And the most optimal enzyme
number can be predicted through the All EC algorithm.

Important note: This tool can predict up to 4000 sequences or a maximum file size 4 MB.
STEP 1 - Enter your input sequences

sequences in any supported format:

>sp|B8DQX7|HISS_DESVM Imidazole glycerol phosphate synthase subunit HisH OS=Desulfovibrio vulgaris (strain Miyazaki F / DSM 19637) OX=883 GN=hisH PE=3 SV=1
MLAILDYKAGNQTSVRRALDHLGIPCVITADPAVIAGAHGVIFPGVGAAGQAMNELLTTG

LDKVLKDQVQAGKPLLGICVGCQIMLDYSQENDTKALGIVPGECRLFNAAWTEEDGTPIR

VPHMGWNSIVQKRPCELLKGIEPEAEFYFVHSYYPAPPESYVIATCTYGEEFCAIHGGPG

LWAVQFHPEKSGRPGLALLRNFYAYCKEASRA

>sp|Q9JHW2|NIT2_MOUSE Omega-amidase NIT2 0S=Mus musculus OX=10090 GN=Nit2 PE=1 SV=1

Or,upload a file: It M€  ME4E mped QIR Example Sequence Clear Sequence

STEP 2 - Submit your job

Be notified by email

If you use this service, please consider citing the following publication -> All EC: A framework for it easy to identifying ec number from amino acid sequence

Figure 3. Snapshot of the AIIEC web service for input amino acid sequence
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X ALLEC W« Introd

My Predicted List

Home

Predicted List

Jod ID > 16173280800929448

Query ID Date
sp|BRDQXT[HISS_DESVM 2021-04-02 10:48:08
Query ID Date
sp|Q9JHWZ|NIT2_MOUSE 2021-04-02 10:48:08
Query ID Date
sp|ASL1AS|MSHB_FRASN 2021-04-02 10°48:08

Jod ID > 16173303108665976
Jod ID > 16173309295840072
Jod ID > 1617513 7847537208
Jod ID > 16175157996784902

lod ID > 16175158538625156

Figure 4. Snapshot of the AIIEC web service for prediction lists

Figure 5 shows a shapshot of the prediction I=nfrAlIEC web service. The prediction list includab
information on EC numbers.

(A) The result screen first outputs the Job ID autarallyi assigned when predicting the EC number, the
predicted time, and the input sequence.

(B) The result of the Recommend algorithm is outpubhattop, and the output information includes the
Query ID, Description, and EC number of the inmgjisence, Accuracy, Accepted name, and Reaction
information.

(C) The prediction results of DeepEC, ECPred, DETECH&v2i eCAMI are all output.

(D) To check the predicted log, click the Show Log bt

The AIIEC web service provides a service for predgcEC numbers for amino acid sequences. The AIIEC
web service uses Flask (Part of micro web framejbdsed on the Werkzeug toolkit and jinja2 template
engine. It does not require any special methodibaaries. Flask supports extensions to add apjpbica
functions as implemented by itself, so it is opfifiea handling object relationship mappers, forntidetion,
upload management, various open authenticatiomntéabies, and methods related to several common
frameworks. To help users with no programming epee, we have developed a web service that allows
users to submit amino acid sequences and get E®eamsnmiecommended by AEC according to server
recommendations. The AIEC web service providesramicode about EC number prediction, enzyme
information table, and EC number prediction recatdSitHub (https://github.com/sm-cps-lab/AlIEC)géand
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the web applications can be used for free at itfiec.cpslab.tech/.

Request Job

Job ID: 16177238301224006
Request Time: 2021-04-07 00:43:50
Status: processing

Request Sequences

>sp|ASL1AS|MSHB_FRASN 1D-myo-inositol 2-acetamido-2-deoxy-alpha-D-glucopyranoside deacetylase OS=Frankia sp. (strain
EAN1pec) 0X=298653 GN=mshB PE=3 SV=1
MTQSAETVLPPRRVLFVHAHPDDEVISTGVTMASYAARPDTHVTLVTCTLGEVGEVLVPE
LINLRSDLGDQLGGYRIGELDRSCAELGVTDHRFLGGAGRWRDSGMIDTPANDDPRCLWR
ADLDEASAALVQVVREVRPQVLVTYDENGAYGHPDHIRAHDVSVRAFADAANPDFAPEAG
QPWQISKFYETATPKSFVQAGIEYFRESGGESPFGPAESADDIPLAVPDELITTEIQADE
YLPAKVAAMRAHRTQMAVDGFFFALADGIGKRAWAAEHFVLTRGERGPGTEPGAHETDLF

— AGLPL

Prediction Result

o_ ALL EC

Query ID Query Description
sp|ASL1A5|MSHB_FRASN sp|ASL1AS|MSHB_FRASN 1D-myo-inositol 2-acetamido-2-

deoxy-alpha-D-glucopyranoside deacetylase OS=Frankia sp.
(strain EAN1pec) 0X=298653 GN=mshB PE=3 SV=1

EC number Accuracy
3.5.1.103
Accepted Name Reaction
N-acetyl-1-D-myo-inositol-2-amino-2-deoxy-alpha-D- 1-0-(2-acetamido-2-deoxy-alpha-D-glucopyranosyl)-1D0-myo-
glucopyranoside deacetylase inositol + H20 = 1-0-(2-amino-2-deoxy-alpha-D-
glucopyranosyl)-1D-myo-inositol + acetate
Show Logs
& DeepEC
ECPred
DETECTv2
eCAMI
=i

Figure 5. Snapshot of the AIIEC web service for Prediction Result

6. CONCLUSION

In this paper, we proposed an AEC algorithm th&ggrates the results of various methods to solee th
problem of not knowing the exact prediction resthen predicting a sequence using several differemdels.
It is a method of selecting the final result byigg/each result a duplicate weight. As can be $een the
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experimental results, it shows better results tithar prediction tools. These results will help mhilogists
to direct their functional experiments on proteggsences. Moreover, for the convenience of reseesch
algorithms are provided through the AIIEC web segviThis allows the AEC algorithm to be used relgssd
of the operating system, installation, or operagngironment. Currently, the AEC algorithm derivesults
using three prediction tools. Future work will pietter results by incorporating more predictioels.
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