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Phit trién g dung web phfgn tich sai khac trinh tir gen Bo46L
cia virus dich td lon chau Phi bang vibe coding trén nén tang Websim
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Tém tdt:

Bénh dich ta lo'n chiu Phi (DTLCP) da xuét hién tai Viét Nam va Lao tir nim 2019. Theo the¢i gian, virus giy
bénh c6 nhirng bién ddi vé ki€u gen va Kiéu hinh giy kh6 khan cho viéc phong, chdng bénh. D& phat hién sw
thay doi vé kiéu gen cua virus, cic phian mém tin sinh hoc dwgc sir dung phan tich sw sai khac trinh tw gen.
Tuy nhién, viéc sit dung phin mém tin sinh hoc mit kha nhiéu thao tac va yéu ciu ngwoi dung phai cé kién
thirc vé gen dé hiéu nhirng sw sai khac d6. Nghién ciru nay nham thiét ké irng dung phan tich sai khac trinh
tw nucleotide véi vi du la cac trinh tw gen mi héa protein p72 cta virus DTLCP & Lao. K&t qua phan tich gen
ctia irng dung dwoc thé hién bang vin ban va file Excel bang tiéng Viét dé ngwdi dung dé hiéu, phuc vu muc
dich phan tich sw khac biét giira cac gen ¢ dir liéu dau vao ing dung.

Tir khéa: dich ta lon chau Phi, gen B646L, phan tich trinh tw, tin sinh hoc, vibe coding, Websim.
Chi s6 phdn logi: 1.2, 1.6, 4.3

Development of a web application for analysing nucleotide sequence differences
in the ASFV B646L gene using vibe coding on the Websim platform

Souriya Viliddeth!, Huu Anh Dang?’, Thi Ngan Mai!, Huu Han Nguyen?

Wietnam National University of Agriculture, 236 Ngo Xuan Quang Street, Gia Lam Commune, Hanoi, Vietnam
2Hanoi University of Civil Engineering, 55 Giai Phong Street, Bach Mai Ward, Hanoi, Vietnam

Received 8 July 2025; revised 31 July 2025; accepted 5 August 2025

Abstract:

African swine fever (ASF) was first reported in Vietnam and Laos in 2019. Over time, the virus causing the
disease has changed in genotype and phenotype, making it difficult to prevent the disease. To detect changes
in the genotype of the virus, bioinformatics software tools are utilised to analyse gene sequence differences.
However, using bioinformatics software requires numerous operations, and the results require users to
have a basic understanding of genes to comprehend those differences. The purpose of this study is to design
an application to analyse nucleotide sequence differences with the example of the gene sequences encoding
the p72 protein of the ASF virus in Laos. The application’s gene analysis results are presented in both text

and Excel files in Vietnamese, enabling users to easily understand them and analyse gene differences in the
application’s input data.
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1. it van de

Bénh DTLCP 1a bénh truyén nhiém nguy hiém, c6 kha
nang gay tir vong cao (1én dén 100%) cho lon & moi lira
tubi. Bénh nay da xuit hién & Viét Nam va Lao tir nim
2019, gdy thiét hai nang né cho nganh chan nudi lon cua
hai nwéc [1]. Ndm 2024, virus gy bénh DTLCP ¢6 sw bién
d6i 16m khi két hop gitra genotype 1 va genotype 2, khién
cho cac vac xin dwoc phét trién chéng lai bénh khong c6
hiéu qua [2]. Viéc phan tich nhanh sy bién d6i gen cha
virus DTLCP 13 cén thiét d€ cip nhat théng tin virus gy
bénh va cadnh bio nham xiy dung cac bién phap ng pho
phu hgp. D€ phan tich sy sai khac cac nucleotide trong
gen clia virus DTLCP da c6 nhiéu phan mém va &rng dung
tin sinh hoc truc tuyén hé tro nha khoa hoc. Tuy nhién,
cac rng dung nay mat kha nhiéu thoi gian dé thao téc,
giao dién bang tiéng Anh va viéc st dung cic tng dung
doi héi thoi gian 1am quen d6i v&i cdc nha khoa hoc
khong c6 chuyén mén sdu vé tin sinh hoc. Cong nghé tri
tué nhan tao (Al) dang dwoc &ng dung rong rii va cé thé
gidi quyét nhu ciu phéin tich sai khac trinh tw gen phuc
vu nghién ctru.

Vibe-coding la mot phwong phdp phat trién phan
mém dwa nhiéu vao Al d€ tao, tinh chinh va g& 16i ma
dwa trén 1o1 nhac ngdn ngit tw nhién. Theo d6, cac nha
phat trién c6 thé tip trung vao “Vibe” (chirc ning mong
mudn ciia phan mém), trong khi Al xir ly viéc trién khai
ma phitc tap. Phwong phap nady nham muc dich gitp viéc
tao phan mém dé tié€p can hon va nhanh hon, dic biét 1a
d6i véi cac du 4n don gidn. Nghién ctru ndy nham thiét
ké mdt ing dung phén tich sai khac trinh ty nucleotide
va dwa ra két qua la van ban tiéng Viét trinh bay sw sai
khac sau khi phan tich.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vat liéu

Trinh tw gen st dung d€ phan tich sai khac la trinh tw
gen p72 cda virus gdy bénh DTLCP & Lao nam 2019 va
2024. File dir liéu dwoc dang tai va cé thé 14y tai dia chi
Google Drive [3].

Cac phan mém, cong cu tin hoc va cic chuwong
trinh may tinh, website st dung cho trich xuit dir
liéu nucleotide va phan tich sai khac gen nhuw cong cu
Clustalw, tng dung Sequence Identity and Similarity
(SIAS) va t&ng dung online https://trinhtugen.netlify.
app/ [4-6].
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2.2. Phwong phdp nghién ctru

2.2.1. Phwong phdp phdn tich sai khdc trinh tw
nucleotide st dung cdc trng dung tin sinh hoc khdc nhau

D& phan tich sai khac trinh tw nucleotide gitra gen
p72 cta cac chung virus DTLCP & Lao, nhiéu chwong
trinh online da dwgc két hop, chi tiét cac budc thuwe hién
nhu sau.

* Bwoc 1: Luu trir trinh tw nucleotide.

Gen mi hoa protein p72 ciia DTLCP & Lao (gbm 7 gen,
¢6 12 variants dwoc thu thip & hai nam 2019 va 2024)
dwoc lru triv trinh tw nucleotide dwéi dang file Fasta, c6
thé doc dwoc dwdi dang text bang NotePad. File dit liéu
dwoc dang tai va c6 thé 1y tai dia chi Google Drive [3].

* Budrc 2: Tao cac Alignment.

St dung céng cu phan tich cic Alignment bang
Clustalw tai website https://www.genome.jp/tools-
bin/clustalw vé&i lwa chon Slow/Accurate va cac tinh
nang mac dinh cta &ng dung [4]. Chon nit “Choose File”
dé upload file chira trinh tw gen dang Fasta 1én cong cu.
K& tiép, chon nit “Execute Multiple Alignment” d€ trich
xudt file chira cac Alignment (hinh 1). O trang két qua
sau khi trich xudt, lwa chon lién két “clustalw.aln” dé tao
file dinh dang duéi “.aln” va sau d6 lwa chon lan 2 vao
lién két “clustalw.aln” sau khi két qua da xuit hién dé tw
dong tai file Alignment dang “.aln” vé may tinh.

0
@ Multiple Sequence Alignment by CLUSTALW
/
v

ETE3 MAFFT CLUSTALW PRRN
Help
General Setting Parameters:
Qutput Format: | CLUSTAL w
Pairwise Alignment: () FAST/APPROXIMATE ® SLOW/ACCURATE

Enter your sequences (with labels) below (copy & paste): ® PROTEIN ) DNA

Support Formats: FASTA (Pearson), NBRF/PIR, EMBL/Swiss Prot, GDE, CLUSTAL, and GCG/MSF

Or give the file name containing your query

Choose File | No file chosen
Execute Multiple Alignment

Hinh 1. Cac chirc nang Alignment clia da trinh tw bang Clustalw.
* Bwéc 3: Phan tich sai khac trinh tw nucleotide.

St dung (rng dung SIAS tai website http://imed.med.
ucm.es/Tools/sias.html [5]. Tai thé “Choose File”, lwa
chon file “Clustalw.aln” d3 tai vé & bwéc trén va lwa chon
“Submit” (hinh 2). Sau khi ch&' mét thoi gian, két qua sé
tra lai mot bang dir liéu so sanh sy sai khac theo cap gitra
cac gen ma hoa protein p72 ctia DTLCP.
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> sias
SIAS

Sequence Identity And Similarity

Plea for Support
IF yousve Fonund SIAS Ll for your resmsarch, e e SECRETARIA GENERAL DE CIENCIA, TECNDLOGIA E INNCVACION OF SPAIN {sgeimineco.es,
cgi@mineco.es). Thank you
Your support i crucial 1o ke he sie up and running.

SIAS pairwise identity and similarity from multiple sequence alignments

INPUT &

MSA Name (optional):
{CLUSTAL, FASTA or GCG/PileUp format)

Paste your ali

MSA

]
or Upload a file with the alignment in CLUSTAL, FASTA or GC&/PileUp format
Choose File | clustahw (1).aln

IDENTITY (ID) & SIMILARITY (SIM) PERCENTAGE @
DTl oy Hen il | i i Moatcta

Sequence Length
SIMILARITY AMINO ACID GROUPING &
Aromatic: EF By Bw [n
Aliphatic: Ev B EL
Charged positive: BIR Bk EH
Charged negative: D E
smal: s BT (Ja De Dc
Polar (Not charged): En Ba [t Cs Oy Clec
Hydrophobic: (v (1 (L Cm Ca COF Ce Ow Do
SEQUENCE LENGTH &
@ Length of smallest sequence

OPTIONS

| ) Length of largest sequence |
| = Length of Multiple Sequence Alignment |

) Mean length of sequences

NORMALIZED SIMILARITY SCORE <
S My o rer)) Y My

Select a matrix: 4 Select gap penalties: &
@) BLOSUME2 m Cost for creating the gap, P, (0-100)
OPTIONS -
C pamzso = Costfor extending the gep, P, (0-100}[05 |
' GONNET

Submit | | Clear Input

Credits & Complaints: Pedro Reche garseg @ med, uom, &

Hinh 2. Phan tich sai khac trinh tw nucleotide bing SIAS.
2.2.2. Phdt trién tng dung trén nén tdng Websim

* Lénh trong Websim: Tao Tab “So sanh cac trinh
tw trong file Fasta”, c6 chirc nang cho phép ngudi dung
upload file.fasta (File.fasta la m6t dinh dang van ban
duwoc st dung d€ biéu dién trinh tw nucleotide hodc
axit amin, thwong dwoc st dung trong linh viee sinh hoc
phan tt va tin sinh hoc. Mdi trinh tw bit ddu bing mot
dong mo6 ta duy nhat (bit dau bang ky tw “>”), theo sau
la cac dong chira dit liéu trinh ty). Sau khi ngudi dung
upload file.fasta, rng dung trich xuit tit ca cic trinh tw
nucleotide trong file.fasta vao nhiéu textarea khac nhau.
MJi trinh tw nucleotide c6 1 textbox chira thong tin mé
ta cua nucleotide (bat dau bang ky tw “>") va 1 textarea
chra trinh tw nucleotide twong &ng. Tao bang so sanh
trinh ty nucleotide giita cac chung trong file.fasta, bang
nay c6 thé xuit sang file Excel”.

Trong moi trweodng mot wng dung Vibe-coding nhw
Websim, 1énh bang ngdn ngit tw nhién dwoc chuyén
d6i thanh cac thanh phan phidn mém va logic hoat déng
twong ng. Dwdi day 1a cAch hé thdng sé dién giai va xay
dwng chirc nang nay:

* Budre 1: Khéi tao ciu tric giao dién (Tab).
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Dién giai 1énh: Tao Tab “So sanh c4c trinh tw trong
file Fasta”.

Hanh déng cia Websim: Hé thong Vibe-coding sé
nhin dién “Tao Tab” 1a mot chi thi d€ thém mot thanh
phin giao dién dang Tab vao &ng dung. Hé thong sé dat
tén hién thi cho Tab 1a “So sanh cac trinh tu trong file
Fasta” va tao ra mot vung lam viéc riéng biét cho Tab
nay. Vé mit ky thuat, hé thdng c6 thé tao ra mot phan tir
HTML (vi du: <div>) dwoc quan ly nhw mét Tab trong
mot bo quan ly Tab (Tab panel).

* Bude 2: Trién khai chirc nang tai 1én File.

Dién giai 1énh: “..c6 chirc ning cho phép ngudi dung
upload file.fasta...”.

Hanh dong ctia Websim:

Thanh phan Input: Hé thong sé tw dong thém mot
thanh phan nhép liéu file (vi du: <input type="file">) vao
vung Tab méi tao.

Validation (Kiém tra dinh dang): Hé thong ciu hinh
thudc tinh accept="fasta” (hodc logic kiém tra m¢& rong
hon néu dwoc cdu hinh mic dinh) cho thanh phan input
nay dé chi chip nhéan cac file c6 dudi .fasta.

Sw kién (Event Listener): Mot sy kién “on change”
(khi file dwoc chon) hodc “on submit” (khi nut tai 1én
dwoc nhan) sé dwoc gin vao thanh phan input nay, kich
hoat buéc xtt ly tiép theo.

* Budre 3: Xt Iy va hién thi dir liéu Fasta.

Dién giai 1énh: “Sau khi ngudi dung upload file
Fasta, (rng dung trich xudt tit ca cac trinh ty nucleotide
trong file.fasta vao nhiéu textarea khac nhau. Mdi trinh
tw nucleotide cé 1 textbox chira thong tin moé ta cla
nucleotide (bdt dau bing ky tw “>”) va 1 textarea chitra
trinh tw nucleotide twong ng”.

Hanh dong ctia Websim: D4y 1a phin phitc tap nhit,
doi héi logic xt ly dir liéu:

(1) Poc file: Khi file.fasta dworc tai 1én, hé thong sé doc
toan b noi dung file dwéi dang van ban.

(2) Phan tich ca phap Fasta (Fasta Parsing Logic): Hé
théng duyét qua tirng dong cua file; hé théng st dung
mot co ché nhan dang mau (Pattern recognition) hodc
trang thai (State machine) dé phéan biét gitra dong mo ta
(bat d4u bang “>") va cac dong trinh tu.

Khi gap >: Dong nay dwoc lwu triv 13 tiéu dé (mé ta)
cia mot trinh ty méi.



Khi khéng gip >: Dong nay dwogc coi 1a mot phan cla
trinh tw hién tai va sé dwoc ndi vao trinh tw dang dwoc
xdy dung.

Quy trinh nay lap lai cho dén hét file, thu thap tit ca
cac cap (mo t3, trinh tw).

(3) Tao giao dién dong (Dynamic Ul Generation).

D6i véi mbi cap (mod ta, trinh tw) di dwoc phan tich,
hé théng sé tw dong tao ra mot cdp phan tk giao dién
méi:

Mot <input type="text”> hodc <textarea> nhd hon
(dé dong vai tro la textbox) va dién ndi dung mo ta vao
do.

Mot <textarea> lén hon va dién toan bo trinh tw
nucleotide twong rng vao dé.

Cac c3p phan tlr nay sé dwoc sap xép mot cach cé hé
thong trén giao dién tab, c6 thé 1a theo chiéu doc hoic
trong mot lwdi, ddm bdo méi trinh tw dwoc hién thi rd
rang.

(4) Cap nhat trang thai: Sau khi x( Iy va hién thi, trng
dung c6 thé cip nhit trang thai (vi du: “Tim thiy X trinh
tw”, nhw trong vi du da cung cip).

* Bwdc 4: Trién khai chirc nang so sanh trinh ty va
hién thi bang.

Dién giai Iénh: “tao bang so sanh trinh tw nucleotide gitra
cac chung trong file fasta”.

Hanh dong cia Websim: Pay la mot bwdc phirc tap, doi
héi xtt ly di liéu va thuat toan:

(1) Thu thip dir liéu nguén: Hé thong sé sir dung tit
ca cAc trinh tw nucleotide da dwoc trich xuat va lvu triv &
Buwdrc 3. Gia st N 1a tong s6 trinh ty dwoc tim thay.

(2) Lwa chon va thyc thi thuat todn so sanh trinh ty:
Vé&i 1énh “so sanh cac trinh tw”, Websim sé tw dong kich
hoat mdt thuit toan so sanh trinh ty co ban va phé bién
trong tin sinh hoc.

(3) So sanh theo cap (Pairwise Comparison): Tinh
toan do twong dong (vi du: percentage identity) gitra
mdi cap trinh tu.

- P6i véi céc trinh tw c6 dd dai bang nhau: C6 thé st
dung khodng cach Hamming (Hamming distance) hodcty
1é phén tram khong trung khép (percentage mismatch).

- P8i véi cac trinh tuw c6 do dai khac nhau hodc cin
phathién cac doan twong dong cuc bd/toan cuc: Websim
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c6 thé str dung cac thuit toan can chinh trinh tw don gian
hoéa nhw thuat toan Needleman-Wunsch (can chinh toan
cuc) hodc Smith-Waterman (cin chinh cuc bo) dé tim ra
can chinh tdi wu va tlr d6 tinh toan percentage identity.

(4) DAu ra thuit toan: K&t qua sé 1a mot ma tran doi
xtrng (NxN) hién thi mic d6 twong dong (hodc khoang
cach) gitra moi cap trinh tw. Vi du: [Trinh tw A] vs [Trinh
tw B] =95% twong dong.

(5) Tao ciu truc bang giao dién déng (Dynamic UI
Table Generation): Hé théng sé tao mot phan tir bang
HTML (vi du: <table class="comparison-table”>) trén
giao dién nguwoi dung, dat trong vung cua Tab “So sanh
cac trinh ty trong file Fasta”.

(6) C4u tric bang:

- Dong tiéu dé (header row) sé chira tén/mo ta cua tat
ca cac trinh ty (vi du: “Ching 17, “Chung 2”...).

- COt dAu tién clia moi hang sé chira tén/mo ta cla
trinh tw twong tng.

- Cac 6 giao nhau sé& hién thi két qua so sanh gitra
trinh tw hang va trinh tw cot (vi du: “95%”, “88%"..).

- Cac 6 trén dwong chéo chinh (vi du: A vs A) sé hién thi
100% (hodc gia tri twong duwong).

- T6i wu hién thi: Néu s6 lwgng trinh ty 16n, Websim
sé tw dong 4p dung cac thudc tinh CSS hoic JavaScript dé
lam cho bang c6 thé cudn dwoc (scrollable) va c6 thé tim
kiém/sap xép dé cai thién trai nghiém ngwoi dung.

* Budre 5: Trién khai chirc nang xudt bang sang Excel.

Dién giai Iénh: “bang nay c6 thé xuit sang file excel”.

Hanh dong ctia Websim: D& hd tro viéc trich xuat dir
liéu, Websim sé thwc hién cac hanh dong sau:

(1) Thém thanh phin xuit (Export Component):
Websim sé tw dong thém moét nut (vi du: <button
id="exportToExcel”>Xuit ra Excel</button>) vao giao
dién nguwoi dung, ddt gan bang so sanh.

(2) Gan sy kién (Event Listener): Mot sw kién “click” sé
dwoc gan vao nut “XuAt ra Excel”.

(3) Chuyén d6i dir liéu va dinh dang (Data
Transformation & Formatting): Khi nit dwoc nhin, hé
théng sé thu thap toan bo dir liéu hién c6 trong bang so
sanh (bao gbm tiéu dé va cac gia tri so sanh).

(4) Chuyén dai dir liéu sang dinh dang Excel: Websim
sé chuyén doi dir liéu thanh mot dinh dang twong thich
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v&i Microsoft Excel nhw CSV (Comma Separated Values):
Pay la mot dinh dang van ban don gian, dwoc phan tach
bing d4u phiy (hoic d4u chdm phiy) ma Excel c6 thé mé&
va dién giai dé dang. Websim c6 thé sinh ma JavaScript
dé tao chudi CSV va kich hoat tai xudng.

(5) Kich hoat tdi xu6ng File (File Download
Initiation): Sau khi file CSV dworc tao, hé théng sé givi di
liéu dén trinh duyét cia ngwoi dung, kich hoat mot civa
s6 tai xuéng dé€ nguwdi dung lwu file vao mdy tinh cta ho.
Tén file mac dinh la: “bang_so_sanh_trinh_tu.csv”.

* Cac yéu t6 ngam dinh:

Maic du lénh rat ngan gon, hé thdng Vibe-coding thong

minh sé tw dong tich hop cac yéu t6 sau dé dam bao tng
dung hoat dong hiéu qua va than thién:

- Xtr 1y 16i (Error Handling): Néu file khong ding dinh
dang (vi du: khéng phai Fasta thwc sw), hé thdng sé hién
thi théng bao 15i. Néu file tréng hodc khong cé trinh tw
nao dwoc tim thiy, hé théng sé hién thi thong bao 16i.

- Phan hoéi ngwoi dung (User Feedback): Hién thi
thong béo khi file da dwgec tai 1én thanh cong va hién thi
s6 lwgng trinh ty dwoc tim thay.

- Hiéu suit (Performance): Doi véi cac file Fasta rat
16m, hé thong sé cin t6i wu héa viéc doc va phan tich dé
tranh treo rng dung.

- Styling va Layout: Vibe-coding s& 4p dung cac kiéu
mac dinh dé€ cac textbox va textarea c6 kich thwéc va bd
cuc hop ly, dé doc.

3. Két qua va ban luan

3.1. Két qua thwc hién phwong phdp phén tich sai
khdc trinh tw nucleotide stv dung cdc ivng dung tin
sinh hoc khdc nhau

Tir sau bwéc 2, tai website két qua trich xuit
Alignment, cac vi tri khong c¢6 dau “*” biéu thi vi tri sai
khac chi tiét vé nucleotide cia cac gen (hinh 3).

clustalw.aln

CLUSTAL 2.1 multiple seguence alignment

bc13_2019.354_variantl ATGGCATCAGGAGGAGCTTTTTGTCTTATTGCTAACGATGGEAAGGLCGA
bcl3_2019.354_variant2 ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bcl6_2019.350_variantl ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bcl6_2019.356_variant2 ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bcl7_2019.352_variantl ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bcl7_2019.352_variant2 ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bcl8_201%.321 ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bcl%_2019.367_variantl ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bcl%_2019.367_variant2 ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bc2@_2019.364 ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bc22_2024.VCPAIP_variantl ATEECATCAGGAGGAGCTTTTTATCTTATTGCTAACGATGGGAAGGLCGA
bc22_2024.VCP@9IP_variant2 ATGOCATCAGGAGGAGCTTTTTGTCTTATTGCTAACGATGOEAAGGLCGA
bcl3_2019.354_variantl CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA
bcl3_2019.354_variant2 CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA

bcl6_2019.350_variantl CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA
bcl6_2019.356_variant2 CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA
bcl7_2019.352_variantl CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA
bcl7_2019.352_variant2 CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA
bcl8_201%.321 CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA
bcl%_2019.367_variantl CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA
bc19_2019.367_variant2 CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA
bc2@_2019.364 CAAGATTATATTGGCCCAAGACTTGCTGAATAGCAGGATCTCTAACATTA

CAAGATTATATTGGCCCAAGACTTGCTTAATAGCAGGATTTCTAACATTA
CAAGATTATATTGGCCCAAGACTTGCTTAATAGCAGGATTTCTAACATTA

bc22_2024.VCPEIP_variantl
bc22_2024.VCPEIP_variant2

Hinh 3. Vi tri sai khac nucleotide dworc hién thi trén website.

2

Két qua “Submit” sau buédc 3 & rng dung SIAS tra lai
mot bang dir liéu so sanh sw sai khac theo cap gitra cac
gen ma héa protein p72 cia DTLCP (hinh 4).

SIAS

Sequence Identities and Similarities

MSANAME

IDENTITY RESULTS

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
98.66%
98 66%

bel3 2019354 variant]
bel3 2019354 variant
bel§ 2019350 variantl
bel_2019.350_variant
bel7_2019.352_variantl
bel7 2019352 variant
bel§_2019.321
beld_2019.367 variantl
bel9_2019.367 variant2
be20_2019.364
he22_2024.VCPO9P_variantl
be22 2024.VCPO9P_variant?

100%
100%
100%
100%
100%
100%
100%
98.66%
93 66%

100%
100%
100%
100%
100%
100%

100%

100%

100%
98.66%
98 66%

100%
100%
98.66%
98 66%

98.66%
93 66%

100%
100%
100%
100%
100%
98.66%
98.66%

100%
100%
100%
100%
98.66%
93 66%

100%

100%

100%
98.66%
98.66%

100%
100%
98.66%
93.66%

100%
98.66%
98.66%

100%
100%

bel3_2019.354_variantl bel3_2019.354 variant) hel6_2019.350_variant] bel6_2019.350_variant? bel7 2019352 variant] bel7 2019352 variant? bel§ 2019321 bel9 2019367 variant] bel9 2019367 variant? be20_2019.364 be22_2024.VCPOIP_variant

IDENTITY STATS

win
max
mean
stddev

= 98.66

= 100

= 99.5939393939394
= 8.615821399698735

Hinh 4. Két qua phan tich sai khac trinh tw nucleotide.
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Két qua hinh 4 cho thiy, gen ma hoa protein p72 cla
cac ching virus DTLCP & Lao nam 2024 cé sy sai khac
v&i cac ching ndm 2019. Sy twong dong cla cac ching
& hai giai doan khac nhau chi 1a 98,66%. Cac chiing ndam
2019 c6 sy twong dong 100% khi thyc hién phén tich sai
khac bang cac trng dung tin sinh hoc khac nhau.

Nhuwoc diém cta viéc st dung cac phwong phap phan
tich sai khac nay bao gom: (i) Ngwdi dung phai thwe hién
nhiéu rng dung, website va thao tac; (ii) Két qua thu
dwoc khong phéan tich chi tiét y
nghia cda cac vi tri sai khac va

So Sanh Trinh Ty Phan Tich Virus

vi tri twong déng mot cach ro
by 2 ~ A 2 7 e hon file :
rang (chi thé hién & cac ddu *), 7"

Choose File  No file chosen

Chi chap nhén file fasta, fa, fas

gay khé khan cho nguoi dung

tng dung.

Sau khi lwa chon “so sanh tit cd cac trinh ty”, Gng
dung can vai phidt dé phan tich va so sanh. Két qua cta
viéc phan tich va so sanh trinh tw gen dwoc thé hién bang
van ban va bang bang dit liéu so sanh. Rat nhiéu thong
tin dwoc rng dung phan tich chi tiét, gip ngwoi dung
biét dwgc két qua so sanh téng quan, so sanh tirng cap
trinh tw. 'ng dung ciing dwa ra thong tin vé cac viing bao
ton chung, phan tich ciy phat sinh loai cling nhw néu ra
y nghia sinh hoc tiém nang cta cac moi quan hé gitra cac
trinh tw (hinh 7).

So Sanh Céc Trinh Ty Trong File FASTA

Hinh 5. Giao dién cuia website va chirc nang phan tich trinh tw DNA.

3.2. Két qua cua viéc vdn
hanh wng dung phdn tich sai
khdc trinh tw nucleotide gen

SoSanh Trinh Ty Phan Tich Virus

Chon file FASTA:

md héa protein p72 ctia virus
dich ta lgn chdu Phi bing .7 . """
céng cu Vibe-coding ldp trinh

bdang ngén ngi¥ tw nhién - ..

Websim ot

>bec13_2019.354 _variant1

Trinh ty DNA (1941 nucleotide):

Trinh tyf gen P72 virus DTLCP & Lao.fas

So Séanh Cac Trinh Ty Trong File FASTA

Tim thay 12 trinh tu trong file FASTA

Sau khi thiét 1ap &ng dung

ATGGCATCAGGAGGAGCTTTTTGICTTATIGCT

bing cdéng cu Vibe-coding,

tng dung do nhém tac gid
thi€t ké dwoc dwa 1én trinh
duyét & dang website tai dia
chi: https://trinhtugen.netlify.

Hinh 6. Trinh tw cac doan gen dworc trinh bay & giao dién website.

So Sanh T4t Ca Trinh Ty

K&t Qua Phan Tich Trinh Tu FASTA

Dudi day 13 bAo c4o phan tich chi tiét va so sanh céc trinh ty DNA i file FASTA d& cung cap, dugc thuc hién theo ddng quy trinh 3 budc va cau tric ndi dung yéu cau.

app/ [6]. Ung dung c6 nhiéu
chirc nang trong dé cé chic
ning “So sanh cic trinh ty  QUY TRINH THUCHIEN
trong file.fasta” (hinh 5). Khi

lra chon chirc ndang nay, &ng

6 lugng trinh ty: 12 trinh ty.

dung sé tw dong phan tich dir

BAO CAO PHAN TiCH VA SO SANH TRiNH TU DNA

Budc 1 - Kiém tra cac chudi (Sequence Quality Control)

Chigu dai trinh tu: T4t ca 12 trinh tu d&u cé chigu dai chinh xac 14 1713 bp (cap base).
Khung doc m& (ORF): Tst c cc trinh ty deu bat du bing codon md dau ATG va két thic bing codon ket thic TAA . Trinh t ndy ma héa cho mét chudi polypeptide gom 570
amino acid (chua tinh codon két thiic). Khéng <6 hién tugng léch khung doc (frameshift) hay xuat hién codon két thic sdm & bat ky trinh ty nao.

Budc 2 - Piéu tra tiém ning chudi con (Subsequence & Conservation Investigation)

liéu gen p72 c6 tit ca 12 trinh
tw va thé hién trén website
(hinh 6). Nguoi dung chi can
tai file dir liéu trinh tu gen lén
va lwa chon nut “so sanh tat ca

téng s6 1713 bp.

cac trinh tu”.

KHOA
BCONGHI\?GCI:-IE

68(7) 7.2026

+ Qua quét nhanh, 12 trinh ty dugc chia thanh 2 nhom 16 rét
o Nhém 2019 (Trinh tyr 1 d&n 10): Gom cic mAu thu thap nam 2019 (beiz , bels
© Nhém 2024 (Trinh ty 11 va 12): Gom cic mau thu thap nam 2024 ( be2z_2e2a.vcpes

. beig, bel9, be2e ). Cac trinh ty nay hoan toan giéng nhau 100%.
Hai trinh tu ndy ho3n toan gidng nhau 100%.

+ D9 tuong ddng gilta hai nhém cyc ky cao (>98%), cho thay day I3 cic bign thé (variants) cia cling mét gen/loai sinh vt qua cac mc thai gian khac nhau.

Budc 3 - Xac minh su khép nhau (Alignment Verification)

+ Keét qua déng hang (alignment) cho thy khéng cé bat ky dét bién thém/mat nucleotide nao (Indels = 0).
S khéc bigt hoan toan I3 cic dét bién diém (SNPs - Single Nucleotide Polymorphisms). C6 t6ng cdng 20 vi tri dét bién diém gitta nhém nam 2019 va nhém nam 2024 trén

Hinh 7. Két qua phan tich trinh tw Fasta.
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Bang 1. So sanh trinh tw gen p72 cua virus dich ta lon chau Phi & Lao nam 2019 va 2024.

Seq Seql Seq2 Seq3 Seq4 Seq5 Seq6 Seq7 Seq8 Seq9 Seq10 Seql1 Seq12
Seql 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq2 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq3 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq4 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq5 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq6 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq7 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq8 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq9 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seq10 1 1 1 1 1 1 1 1 1 1 0,9866 0,9866
Seql1 0,9866  0,9866  0,9866 0,9866 09866 09866 09866 09866 0,9866 0,9866 1 1

Seql2 0,9866 0,9866 0,9866 0,9866 0,9866 0,9866 0,9866 0,9866 0,9866 0,9866 1 1

Seq 1-10: trinh tw gen nam 2019; Seq 11-12: trinh tw gen nam 2024; “1”: sy twong déng dat 100%; “0,9866”: su twong ddng dat 98,66%.

Tai bang so sanh chi tiét trinh tw, sy khac biét dwgc
trinh bay dwéi dang s6. 'ng dung cho phép xuit dit liéu
sang Excel (bang 1). K&t qua cho thday, khi so sanh giira
cac gen P72 cia virus DTLCP & Lao ndm 2019 c6 chis6 1,
nghia 1a ¢ su twong dong dén 100%. Doi véi nhirng gen
P72 cta virus DTLCP & Lao nam 2024, c6 sw khac biét
(twong doéng chi dat 98,66%).

Két qua & bang 1 trung hop hoan toan so véi két qua
dugc phan tich bang cdc phan mém trudc day. Thém vao
d6, wu diém cua rng dung 1a phan tich chi tiét bang van
ban dé nguoi dung c6 thé hiéu toan bd vé sy khac biét

gilta cac gen dwgc so sanh.

4. Két luan

Viéc str dung codng cu tao (rng dung bang ngdn ngit tw
nhién (Vibe-coding) nhw Websim cho thiy hiéu qua cua
céng cu lap trinh véi cong nghé Al Diéu nay gitup diy
nhanh téc dd phat trién va gidm thiéu 16i do 14p trinh
thi cong. 'ng dung phan tich sai khéc trinh tw gen bwérc
diu da hoat dong tot va c6 kha nang phéan tich sai khac

cac nucleotide chinh xac twong dwong véi viéc két hop

%HI\%CHE 68(7) 7.2026

nhiéu phin mém, &ng dung tin sinh hoc truwéc kia. Két
quéa dau ra clia phdn mém 1a van ban phan tich bang
tiéng Viét, than thién hon véi ngudi dung, phuc vu thiét
thuc cho céng tac nghién ciru sy bién ddi gen no6i chung

va su bién ddi gen cda virus DTLCP ndi riéng.
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