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Toém tat

Muc tiéu nghlen ctru: Xay dung co sé di liéu (CSDL) luu tri toan bo kiéu gen spohgotype phuc
vu phén tich két qua k¥ thuat spohgotypmg trong cac nghién ctru vé da dang di truyén cua cac
chung vi khuan gy bénh lao. Pdi twgng va phwong phap nghién ciru: S dung CSDL tham chiéu
SpolDB4 tir Vién Pasteur Guadeloupe, 1ap trinh tng dung bang ngdn ngir PHP va luu trit dit lidu
trong MySQL va chay trén nén tang web. Xay dung cac chirc ning thong ké theo cac trudng dit liéu
khac nhau, cac cong cu tim kiém theo céc kiéu dir liéu nhap khac nhau. Két qua: Xay dung hoan
chinh CSDL SpoligoDB ver4 dap ung yéu cau tim kiém nhanh chong, tryc quan, chinh xac; phuc
vu cong tac kiém tra két qua k¥ thuat spoligotyping trong cac nghién ciru vé phan loai va tinh khang
thudc cia cac vi khuan gay bénh lao tai Trung tim Carlo Urbani, Dai hoc Y Dugc Hué va cac don
vi khac tai cac dia chi sau: http://khdn-yhue.vn/modules.php?name=Spoligodb; http://carlo-urbani-
center.org/en/modules.php?name=Spoligodb. Két luan: D3 xay dung hoan chinh, dat yéu cau hé
CSDL SpologoDB ver4 tir dit liéu trich xudt tir SpolDB4 cung cap boi Vién Pasteur Guadeloupe
phuc vu phén tich két qua k¥ thuét spoligotyping cho cac don vi ¢6 nghién ctru vé da dang di truyén
cta vi khuan giy bénh lao.
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Abstract
SpoligoBD ver4 — A GENOTYPE DATABASE OF SPOLIGOTYPING FOR
MYCOBACTERIUM TUBERUCULOSIS COMPLEX
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Objectives: To build a database recording all types of spoligotyping genes to serve the purpose of analyzing
the result of spoligotyping technique in the study of the genetic diversity of Mycobacteria tuberculosis
complex. Materials and Methods: To use SpolDB4 as the reference database from Guadeloupe Paster
Institute to employ PHP language for programming and record the spoligotyping data in MySQL. The
module is run on the web platform. To build statistical functions according to different data entries and
different searching tools according to various data input. Results: To complete the building of “SpoligoDB
ver4” database to meet the demand of fast, visual and exact searching requirements and to fulfill the result
testing process on spoligotyping technique among researches on classifications and drug-resistance and of
Mycobacterium tuberculosis complex at Carlo Urbani Center, Hue University of Medicine and Pharmacy
and other agencies at the following address http://khdn-yhue.vn/modules.php?name=Spoligodb; http://
carlo-urbani-center.org/en/modules.php?name=Spoligodb. Conclusion: To complete the building of
SpologoDB ver4 database from enucleated SpolDB4 database provided by the Guadeloupe Pasteur Institute
and meet its requirements to serve the result analysis process on spoligotyping technique for those units
that wish to research on the genetic diversity of Mycobacterium tuberculosis complex.
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1. PAT VAN PE

Spoligotyping 14 k¥ thudt xac dinh kiéu gen duwa
trén vigc phat hién 43 doan trung gian (spacer) trong
ving DR (Direct repeat) ctia hé gen cac nhom vi khuén
gay bénh lao. Cac kiéu sap xép hinh vach spoligotype
(spoligotype pattern) thé hién su c6 mit ciia cac doan
trung gian dic trung cho kiéu gen cta vi khuan lao.
K3 thuat Spoligotyping c6 wu diém thyc hién nhanh,
dic hiu va c6 kha ning phat hién chung vi khuén lao
kiéu gen Beijing lién quan dén tinh khang thudc va cac
chiing vi khuén lao kiéu gen khac [3].

Tap hop cac kiéu hinh vach spoligotype dai
dién cho c4c chung vi khuan gdy bénh lao trén toan
thé gi6i dugc luu trir goi 1 co so dit liéu (CSDL)
spoligotyping qudc té. Phién ban hién nay 1a SpolDB4
md ta 1939 kiéu sip xép hinh vach spoligotype cua
39.295 chung vi khuén gay bénh lao tir 122 nuéc trén
thé gidi, dugc chia lam 62 nhanh (dong) dya trén tong
hop cac thong tin sinh hoc va cac nghién ctru chuyén
sau vé phén loai [2]. SpolDB4 di cung cip mot thong
tin vé tinh da dang di truyén hién nay cua nhém vi
khuin gy benh lao (Mycobacterium tuberculosis
complex) mbi lién quan vé di truyén giita cac kiéu
spoligotype, thong tin phan loai dudi loai va vé lich
str tién hoa dudi loai. SpolDB4 con cdp nhét cac
thong tin dich t& vé cac kiéu spoligotype, ciing nhu
ban do dich t& mét s6 nhanh ciia nhom vi khuén gy
bénh lao phd bién. SpolDB4 13 CSDL hitu hiéu trong
viéc xac dinh nhan dang ciia mét chiing vi khuén lao
nao d6 dong thoi phan tich giita vi tri luu hanh hién
tai ctia chung véi lich str tién hoa trude d6 [2].

Qua trinh phén tich két qua spoligotyping mot
ching vi khuan lao tai trung tdm Carlo Urbani gip
nhiéu kho khan, mit kha nhiéu thoi gian. D& phan
tich két qua bang thiét bi va phan mém chuyén
dung can c6 dau tu vé tai chinh. Hién nay, 3 cong
cu tryce tuyén st dung CSDL tham chiéu SpolDB4
mién phi, gitip cac phong thi nghiém c6 thé kiém
tra két quaxac dinh kiéu gen spoligotype cac ching
vi khuén lao nhu SITVIT WEB, SPOTCLUST,
SpolTools. Tuy nhién cic cong cu nay van chua
dap ung duoc mot giao dién than thién, cac tiép
can dit liéu theo nhiéu hudng: tir khoa, tim theo Kkét
qua spoligotype hoan chinh va tim theo goi y dé
gitp nguoi lam nghién ctru xac dinh nhanh, chinh
Xac cac kiéu spolygotype khac nhau trong thoi
gian ngin nhat Trén CSDL tham chiéu SpolDb4,
chung toi tién hanh xay dung mot h¢ CSDL tryc
tuyén dép tmg nhu cau str dung ciia ngudi nghién
ctru mot cach hi€u qua hon voi dé tai nghién curu
“Xdy dung co so dir lieu SpoligoDB verd wng
dung trong nghién ciru da dang di truyén ciia
Mpycobacterium tuberculosis complex”.

2.POITUQNG VA PHUONG PHAPNGHIEN
CcUU

2.1. P6i twong nghién ciru

Co s6 dit liu tham chiéu SpolDB4 dugc
cung cap boi Vién Pasteur Guadeloupe tai dia
chi http://www.pasteur-guadeloupe.fr/tb/spoldb4/
spoldb4.pdf gdm 1939 kiéu gen spoligotying khac
nhau dugc luu trir dudi dang file PDF (Portable
Document Format, Acrobat System). St dung
ngon nglr 1ap trinh kich ban PHP (Hypertext
Preprocessor) dé xir ly, truy van dir liéu 1939
kiéu gen spoligotype va luu trir trong hé co s dit
lidu MySQL. Tich hop hé théng vao trang thong
tin dién tu chuyén nganh khdn-yhue.vn va carlo-
urbani-center.org.

Két qua phan tich 122 ching vi khuén gay
bénh lao bang ky thuét spohgotypmg dugc biéu
hién trén 5 ph1m X-quang. Trén moi phim x- quang
¢6 25-30 két qua kiéu gen cua cac chung vi khuin
gdy bénh lao.

2.2. Phuong phap nghién ciru

2.2.1. Xay dwng so do dir ligu trén hé co sé
dir ligu MySQL

Dit liéu kiéu gen spoligotype s& dugc luwu trit
trén mot bang dit liéu voi ddy di cac thong tin gom
cac truong thong tin: SIT (spoligo-international-
type number), spoligotype description binary,
spoligotype description octal and label.

Field Type Collation

sit int(10)

binary_desc int(43)

octal desc int(14)

label varchar(100) utf8 unicode ci
version varchar(100) utf8 unicode ci

Bang 1. Bang ghi dir liéu kiéu gen spoligotyping
Khoa don nhat (UNIQUE) cua bang dir liéu
1a SIT, khoa nay s¢€ gitip CSDL khong bi trung 1ap
cac ban ghi khi ta cap nhat phlen ban mdi hon.
MJi kiéu gen s& gin lién v6i mdi SIT duy nhat.
Spoligotype description binary (binary desc) la
day ky tw gdm 43 chir s6 0 va 1 ma hoa dang nhj
phan (binary) cua 43 doan trung gian trong vung
DR trong két qua k¥ thuat spoligotyping, tuong
{mg c6 xuit hién bang tin hiéu lai (6 hinh vudng
nho mau den m) 1a 1 va khong xuét hién bang (6
hinh vudéng khong mau o) 1a 0. Bé don gian trong
viéc phan loai, ban ma nhi phan (binary) gdm 43
s6 s& dugc chuyén sang dang bat phéan (octal_desc)
v6i dir liéu chi con 15 ky tu trong day sb tir 0-7.
Viéc chuyén doi tir ma nhi phan sang bat phan
duoc thuc hién theo cach sau: (1) chia day s 43
s6 nhi phan thanh nhém 14 nhém s6 nhi phan,
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moi nhém 3 s0 va 1 s6 cudi cung giit nguyén. (2)
chuyén 14 nhom 3 so nhi nhan thanh 14 nhom bat
phan theo bang 2. S& cudi cing trong bang ma

nhi phén gitr nguyén. Nhu véy chudi sb 15 bang
ma bat phan chuyén doi tir nhi phan luén két thuc
bang s6 0 hodc 1 (bang 2)

000 (001 010|011 | 100|101 110

Bang 2. Chuyén ddi tir nhém sé nhi phan mé ta hinh vach spoligotype sang bat phan

2.2.3. Trich xudt dir ligu tiv CSDL SpolDB4
va lwu vao CSDL MySQL

CSDL dugc st dung lam tham chiéu 1a
“SpolDB4, sorted by increasing spoligo-
international-type number” gém 1939 biéu
ghi duoc xép theo thtr ty ting dan cua SIT [2].
Tir CSDL nay ta s& chuyén dbi dir lidu luu trix
trong bang tinh EXCEL dudi dang file .xml
(Spreadsheet). Cac kiéu hinh vach spoligotype s&
dugc chuyén dbi sang ma nhi phan, mdi bang ghi
¢6 lwu 1 ddy s nhi phan gom 43 ky tw s6 0 va 1.

2.2.4. Xdy dwng cong cu lwu dir liéu bdang
tinh vao MySQL

Chuyén ddi dit lidu tir bang tinh EXCEL sang
bang dir liéu MySQL theo bang 1 bang cach sir
dung DOMDocument Class trong nhom ham
XML Manipulation cia PHP [4,5]. X4y dung giao
dién dd hoa cho coéng cu nhap liéu nhanh trén giao
dién website.

2.2.5. Xdy dung chirc ning cho ngwoi sir dung:

= Trang thong tin, thong ké dir li¢u:

Toan bo hé théng va CSDL chung toi goi la
SpoligoDB ver4. Trang giao dién cho nguoi dung
g0m céc trang gi6i thiéu timg dung: gidi thiéu, co s&
khoa hoc cuta ky thuat spoligotyping, cac tinh nang
cia CSDL, s6 hiéu CSDL...Vé thong ké dit liéu,
SpoligoDB ver4 sé tao cac bang thong ké chi tiét nhur:

- Théng ké theo SIT (phan trang va khéng
phan trang): hién thi cac biéu ghi theo tir thy ting
dan cac SIT.

- Théng ké theo Spoligotype description
blnary (phén trang va khong phan trang): hién thi
cac biéu ghi theo su sdp xep tang dan cua diy sb
mé nhi phan mi hoa cho két qua kiéu hinh vach
spoligotyping.

- Théng ké theo hinh vach spoligotype (phﬁn
trang va khong phén trang): hién th1 cac biéu ghi
theo sy sap xép tang dan clia su xuat hién bing cua
43 hinh vach trong mdi két qua spoligotype.

- Théng ké toan bd CSDL theo SIT: hién thi
thong tin toan b CSDL theo thtr ty tang dan cua
SIT, c4c thong tin xuat hién gdm: SIT, Spoligotype

description binary, hinh vach spoligotype, octal
description va label.

= Chirc ning tim kiém, tra ciru két qua
thue nghiém véi SpoligoDB ver4:

Xay dung cic cong cu tim kiém theo timg
nhom yéu cau thyuc thé khac nhau. Chung t6i xay
dung 3 cong cu tim kiém khac nhau tuy thude vao
yéu cau ngudi str dung dé cung cip két qua nhanh
va chinh xac cho ngudi sir dung. Mdi biéu ghi
s€ luu trir mot bang ghi spoligotype description
binary tuong tmg. Néu thong tin két qua k¥ thuat
spohgotyplng pht hop thi s& hién thi toan b thong
tin chi tiét cia ching vi khuan lao do

Thong tin dwgc dua vao truy van theo giao
thirc POST sé duoc truy vAn vao co s dit liéu theo
ham WHERE trong MySQL, nham so sanh thong
tin dua vao voi cac thong tin duge luu trong bang
dir liéu cia thong tin 1939 kiéu gen [1,6,7].

- Tim kiém khi di xac dinh chinh xdc dugc
Spoligotype description binary ctia vi khuin chung
nghién ctru theo thuc nghiém: nguoi st dung sé
nhap vao du 43 ky tu 0 va 1 theo su xuét hién céc
bang tin hiéu lai trén phim x-quang va hé thong s&
so sanh day ky tu d6 voi cac bang ghi ma nhi phan
ctia 1939 chung trong CSDL SpoligoDB ver4. Tat
ca cac ky tu nhap tur ban phim sé& bi khoa chi trir
ky tw 0 va 1. Bd dém ky tu nhap s& ghi nhan sb ky
tu d3 nhap vao truong tim kiém. Két qua tim kiém
s& tra vé 2 truong hop: tim thiy 1 biéu ghi chudi
nhi phan tuong tng trong CSDL s€ hién thi thong
tin ddy du cta chiung d6 nhu mé ta theo bat phan
(octal description), t€én nhom phan loai (label)...
Trong trudng hop khong tim thiy két qua nao s&
hién thi bang nhap lai dir liéu va thong bao kiém
tra thong tin trén phim x-quang.

- Kiém tra két qua thi nghiém voi CSDL
SpoligoDB ver4: nguoi nhap sé nhap theo tha tu
tur trai sang phai cac ky tu 0 va 1 theo dting sy phan
b cac bang trén phim x-quang, hé thdng s& lién tuc
so sanh v&i cac két qua twong tng trong CSDL va
hién thi theo thoi gian thue ngay bén dudi cho dén
khi khong c¢6 két qua nao trang khép trong CSDL.
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- Tim kiém theo cac thong tin nhu mé ta
bat phan (octal description), tén nhom phan loai
(label): dir liéu nhap vao la thong tin vé cac ching
nhu phén loai nhu BEIJING, EAI4 VNM...

2.2.6. Kiém tra tinh chinh xdc va toan ven
cua dir liéu

DPé dam bao tinh chinh xic va toan ven giir
li¢u cua CSDL trong SpoligoDB ver4 véi CSDL
tham chiéu, chung t6i tién hanh xac dinh kiéu gen
ctia 122 chung thi nghiém bang ca hai cong cu,
SITVIT WEB va SpoligoDB ver4 [4].

3. KET QUA NGHIEN CUU

Qua qua trinh nghién ctru két hop voi kiém
tra bang thyc tién, chung t6i di xdy dung hoan
chinh CSDL SpoligoDB ver4 dap ung muc tiéu
dit ra 1a tim kiém nhanh chong, truc quan, chinh
xac; phuc vu cong tac kiém tra két qua ky thuat
spoligotyping trong cic nghién ctru vé& phén loai

SPOLIGODB VER4

SPOLIGO-INTERNATIONAL-TYPE DATABSE
Version of Database; SpolDB4

[Show all SIT [ Add new SIT numaer {400 MULTIPLE 3POLIGOTYPING RECORDS]

Total SIT No: The databsz is emply now

va tinh khang thudc cua cac vi khuan gay bénh lao
tai Trung tam Carlo Urbani, Pai hoc Y Dugc Hué
va cac don vi khac tai cac dia chi sau:
"http://khdn-yhue.vn/modules.
php?name=Spoligodb
= http://carlo-urbani-center.org/en/modules.
php?name=Spoligodb

3.1. Churc ning quén trj dir liéu:

Dir liéu chi dugc nhép moi cho lan dau tién
sir dung va cip nhat cho cac lan sau khi co ban
cap nhat dir liéu chinh thtc tor Vién Pasteur
Guadeloupe va viéc nay dugc thuc hién bdi quan
tri dir li¢u véi tai khoan quan tri hé thé)ng website.

- Dang nhdp vao hé thong vai ba thong tin bao
mat la tén dang nhap, dia chi email va mat khau.

- Quan trj vién luu trit dir liéu 1an dau: st dung
chic nang “Add multiple spohgotypmg records”
dé dua toan bo dir lidu da trich xuat, luu trit trong
file XML Spreadsheet vao h¢ CSDL MySQL

SPOLIGODB VER4

SPOLIGO-INTERNATIONAL-TYPE DATABSE
Version of Database: SpolDB4

[Show all SIT | Add new SIT number | ADD MULTIPLE SPOLIGOTYPING RECORDE]

IMPORT MULTIPLE SPOLIGOTYPING RECORDS
Selactthe database in form XLS WORKSHEET

Chontép |Khdng cd tép nao dwecchon  Import

Hinh 1. Chtrc nang nhap nhanh dir liéu luu trong file .xml vao h¢ CSDL MySQL

Hé thong s& ty dong chuyén tat ca dir liéu dang
luu trt dudi dang bang tinh EXCEL vao CSDL
MySQL va s€ thong bao cho quan tri vién biét s0

luwong bang ghi duoc luu trit va liét ké theo dang
bang thong tin toan bd cac bang ghi tir SIT c6 so
thtr ty 1 dén 1939 (hinh 2).

SPOLIGODE VER4

SPOLIGO-INTERNATIONAL-TYPE DATABSE
Version of Database: SpolDB4

[Show all SIT | Add new SIT number | ADD MULTIPLE SPOLIGOTYPING RECORDE]

Total SIT No: 1939

Spoligotype Description

SIT No Spoligotype Description Binary Label Action
1 0000000000000000000000000000000000111111111(000000000003771 |BEMUING DEIC;te
2 Qoo0000000000000000000001000000100001111312111(000000004020771  |H2 D;»altte

Hinh 2. Két qua qua trinh nhap li¢u ty dong.

- Cap nhat dir liéu méi cho CSDL: trong
truong hop co phién ban moi cia CSDL tham
chiéu (SpolDBS5) thi quan tri vién c6 thé sir dung
chirc nang thém nhiéu kiéu gen spoligotype
(Add multiple spoligotyping records) vdi cac
dir lidu cép nhat c6 SIT tir 1940 trd vé sau.
Néu s lugng SIT cap nhat khong qua 16n thi

quan tri vién co thé sir dung chirc ning thém
mé&i mot ban ghi kiéu gen spoligotype (Add
new SIT number) dé cap nhat (hinh 3). Trong
do truong dir liu “spoligotyping description
binary” s& 1a diy s6 43 chir s6 0 va 1 ma hoa
cho hinh vach spoligotype cua chung dugc bd
sung moi.
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SPOLIGODE VER4

SPOLIGO-INTERNATIONAL-TYPE DATABSE
Version of Database: SpolDB4

[ Show all SIT | Add new SIT number | ADD MULTIPLE SPOLIGOTYPING RECORDS)

ADD A NEW SPOLIGOTYPING RECORD

Add new SIT number ¥ Save

Hinh 3. Cip nhat kiéu gen méi v6i chirc ning “Add new spoligotyping record”.

3.2. Cac chirc nang danh cho nguwdi sit dung
SpoligoDB ver4

3.2.1. Xem thong ké danh sdch cdc kiéu gen
spoligotyping trong CSDL

Chung ti cung cip cac kiéu théng ké khac

nhau dé nguoi truy cip co6 cic chon lya phu
hop véi nhu cau st dung nhu thong ké theo thir
tu tang dan SIT, theo thtr ty xuét hién cta hinh
vach spoligotype hodc theo thtr tu ting dan cua
spoligotype description binary (hinh 4).

SIT PoRpOtH
{ |0OOCOOCOoOoOoOOO0OO000000000000000000000C0EEEEEEEEE| 000000000003771 BEWING
? |ocoooooooooooooooooooOoOOEO0000OEO000EEEEEEE | 000000004020772 H2
3 Cooooooooo0o00000000000OEEEEEsECOE0000EEEEEEE|000000007720771 H3

LAM3 and S
{ CoooooooOoo0O000000000000EEEEEEEE0C000ESEEEEE|000000007760771

lconvergent
5 |Doooooooome: -m EEO000NEEEEEE 0006777777 60771 |T1

ERERCO0O0ERCOEERERERRER 000000000000 00 0N EEEN

-
1110000110111111111000000000000000011111111 703377400001771 CAS1_KILI
EEEOO0ONSEESEEEEENEC000000000000000 A EEEEE.

22 1110000111111111111000000000000000011111111 703777400001771 CAS
[ | | |s|sisis] s|s|siss(s|s(s|s|ssjnjs] | j=js] | | | | _ -
23  1110000111111111111111000000000000011001111 703777740001471 CAS
[ | | |=[=]=]= wiwlslss(ss|slns|sls] | (aj=isj=] [ | | .
24 1110000111111111111111000000000000110000111 703777740003031 CAS1_DELHI

Hinh 4. Cac kiéu thong ké dir liéu theo SIT, theo hinh vach spoligotype
va spoligotype description binary.

3.2.2. Tim kiém, kiém tra két qua kj thugt
spoligotyping voi CSDL SpoligoDB ver4

Cong cu tim kiém giup ngudi st dung xac
dinh kiéu spoligotype cia chung vi khuan giy
bénh lao theo nhiéu cach khac nhau dua trén két
qua la hinh vach spoligotype thu nhén tir phim
x-quang. Dya vao chét lugng ctia 43 bang tin hi€u
lai trén két qua phim X-quang, ngudi st dung
6 thé chon céc cong cu khac nhau dé xac dinh
chinh x4c nhém kiéu gen cta ching vi khuan gay
bénh lao nghién cuu.

- Truong hop xdc dinh ro 43 bang tin hiéu lai
trén phim x-quang:

94

Str dung chiic nang “Spoligotype pattern
finder” dé xac dinh ching thi nghiém thudc nhom
kiéu gen spoligotype nao trong CSDL. Ngudi sir
dung s& nhap 43 ky ty s 0 va 1 twong tmg co
xuat hién hay khong xuét hién bang tin hiéu lai
trong day hinh vach spoligotype. O nhap licu s& tu
dong kiém ra s6 ky tu da nhap. Trong truong hop
nay, ngudi truy cip chi co thé nhap du 43 ky tu
0 va 1. Khi tién hanh tim kiém thi hé thng sé& so
sanh chudi 43 ky tu ma nhi phan da nhap véi 1939
chudi nhi phan trong CSDL va s& dua ra thong tin
chinh xac chudi nhap vao thuéc nhém kiéu gen
nao (hinh 5).
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Spoligo pattem
MNh&p dir idu

OO P THE SIT MO AND

e o wmw ww - TTE

BEL OF YOUR M. TUBERCULGSES STRAMN

SpoligoDss

Clear  Seasch Mow
K&t qua

Look up result in: SpoligeDEd Lookup

Tools with: TTHTTITITITTT T I I 10 00001 11111
(1) matches

There ane 1 matches

Hinh 5. Chutc nang “spoligotype pattern finder”

Cong cu tim kiém nay s& giup ngudi st dung
kiém tra ky s6 ky da nhap (hé thong tu dong xudt
hién thong bao néu s6 ky tu nhap vao it hodc nhiéu
hon 43) va chi cho phép nhap 2 ky tu s 1a 0 va 1
trén ban phim. Két qua chi c6 2 truong hop, hodc
tim thdy 1 két qua phu hop hodc khong tim thay
két qua phu hop.

- Trueong hop khong xdc dinh ro 43 bang tin
hiéu lai trén phim X-quang:

Trong trudng hop tin hiéu lai cia mot sd vi
tri trong 43 vi tri lai bi yéu, nhiéu s& din dén viéc
kho xac dinh chinh xac chudi 43 ky tu nhi phan.

LOOK UP THE PATTERN OF YOUR SPOLIGOTYPING RESULT

Input your Binary 12345678901234567808012345678901234567890123
110

Description 311111111111111111111111111

1113111133131313133333333133311313101100001111111

Diéu nay din dén viéc kho tim thay kiéu gen chinh
x4c nhung ciing kho két luan day 1a mot két qua
kiéu gen méi trong CSDL. Chtrc ning tu dong
goi y theo ky tu da nhap (Auto Suggestion with
SpoligoDB ver4) sé& gitp viéc xac dinh kiéu gen
nhanh chéng hon. Céng cu sé cho phép ngudi st
dung kiém tra nhanh chong céac kiéu gen trong
CSDL ¢6 cung chudi nhi phan ta dang nhép theo
thoi gian thuc. Ky tu nhip cang nhiéu thi két qua
CSDL dua ra khuyén nghi cang ngan lai giap ta
¢6 thé kiém tra s ky tu con lai trong chudi 43 nhi
phan cua chung nghién ctru (hinh 6).

Auto Suggestion with SpoligoDB4

Trinh ty xuét hién tin hiéu thé
hién dudi dang nhi phan dang
nhép deén vi tri 30

111131313131313131313133133333133131111100100001111111

1131131313333131333333313333311131310
11131313133311131313313333333331113110
11113131331331313313331333131313311111

1111113133113113131131313131313331111110

01110111
111
11111111
110111

Céc két qua tuong
ung trong CSDL

Clear Search Now

Hinh 6. Két qua tim kiém vé6i chirc ning “Auto Suggestion with SpoligoDB ver4”

- Cdc kiéu tim kiém khac:

Ngoai hai kiéu tim kiém trén, chung toi xay
dung kiéu tim kiém v&i tir khoa 1a octal description
hay tén ctia nhém kiéu gen (label). Trong truong
hop sir dung tén ctia nhom kiéu gen lam tir khoa,
ta co thé kiém tra s6 lugng cac kiéu hinh vach

Look up result in: SpoligoDB4 Lookup Tools with: EAI4_VNM

spoligotype trong mot nhom kiéu gen. Vi tir khoa
nhom kiéu gen VNM hé théng sé& tra két qua c6
15 kiéu genotype khac nhau duoc xép trong nhom
kiéu gen EAI4 VNM, day 1a nhom kiéu gen duoc
cong bd cac ching vi khuan gay bénh lao tai Viét
Nam (hinh 7).

(15) matches

SIT No. Spoligotype Binary and Barcode Description Label
L L L L L L L L L L L L L] ] | | el elsieiel ju) 1 | 1 1 1 | | }
139 1711311311311 31311171111311116010000101111311171 EAT4 WNM
e N N ] 1 O NN R ] OO 0 O O .
208 111111100000111131113113111001000010111113111 ERT4_WIM
g (N N N 7 1 NN N N N N N N NN N N NN NN N 77N 10 O O ] .
za8 111110011113111113111113111160100001011111111 EAT4 WNM
N ] N N N NN N BN DN NN ) N )OO0 ] ] . =
=00 10113131313131331301013131313011131001000010113110111 ERT4_WVITM
C L L L L L L L L L L L L] ] | mlml jelslsiel = | ] | |=sim] |
456 1711311111311 311113111113111160100001011111001 EAT4 WNM
UL L L L L L L L L L L L L L) ) | | wim) sisisis] ) ) ] | =] | } =
S14 131313333333333333333333333001000010113133013 ERT4_WVITM
NN N N NN N N N NN NN BN NN N N N N N NN R ] N 1] O O . =
564 171111111311131011131111131111001000010111111111 777737774413771 EAT4 VNM
/ /
Y A 2 b A A r .. Py (13 M 2
Hinh 7. Két qua tim kiém tir khoa VNM voi cong cu “SpoligoDB verd Lookup Tools
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3.3. Kiém tra tinh chinh xac va toan ven co
s¢ dir liéu

Dé danh gia duoc tinh chinh xac va toan ven dit
liéu khi chuyén CSDL SpolDB4 sang SpoligoDB

verd va luu trén h¢ CSDL MySQL, ching t6i da
tién hanh x4c dinh kiéu gen ctia 122 chiing vi khuan
gy bénh lao bang SITVIT WEB va SpoligoDB
verd. Két qua kiém thu duoc thé hién ¢ bang 3.

Nhom va dudi nhom kiéu gen Cong cu kiém tra
spoligotype SpoligoDB ver4 | SITVIT WEB
EAI 80 80
EAI4-VNM 19 19
EAIS 57 57
EAI1-SOM 3 3
EAI2-NTB 1 1
Beijing 15 15
U 10 10
T 6 6
MANU 3 3
H 3 3
CAS 1 1
Ngoai CSDL 4 4
S6 chung kiém tra N=122 N=122
Tdng thoi gian hoan thanh 8 tiéng 12 tiéng

Bang 3. Két qua xac dinh kiéu gen spoligotype ctia 122 chung vi khuan gay bénh lao.

Bang 3 cho thy hai cong cu déu xac dinh
chinh xéc kiéu gen cua 118 chung tap trung trong
cdc nhém EAI, EAIl, EAI2, BEIUING, U, T,
MANU, H, CAS va déng xac dinh dugc 4 chung
v6i kiéu gen spolygotype khong c6 trong CSDL
SpolDB4. Ngoai ra, thoi gian phan tich toan bo két
qua bang SpoligoDB ver4 1a 8 gid, nhanh hon so
v6i SITVIT WEB 1a 12 gid. Didu nay cho thiy su
hiéu qua trong viéc st dung cac cong cu tim kiém
khac nhau ctia SpoligoDB ver4.

4. BAN LUAN

4.1. Tinh hi¢u qua

SpoligoDB ver4 di hd trg phan tich két qua
spoligotyping cho 122 chung vi khuin lao trong
nghién ctru coa Ngbd Viét Quynh Trim va cs
(2012), phat hién ra 4 ching co kiéu gen khong
thuoc 1939 kiéu gen trong CSDL [8]. Tién hanh
phan tich két qua spoligotyping bing cac cong cu
SITVIT WEB, SPOTCLUST va SpolTools song
song cung SpoligoDB ver4 thi thoi gian hoan
thanh va&i rén SpoligoDB ver4 nhanh hon khi sir
dung chire ning tim kiém ty dong goi ¥.

4.2. Tinh chinh xac

Su toan ven dir liéu dugc chung toi kiém tra
béng céch so sanh va anh xa CSDL, dam bao tat ca

1939 kiéu spoligotyping trong SpolDB4 s& duoc
chuyén vao CSDL MySQL mét cach toan ven.

Tat ca 122 két qua spoligotyping déu dugc
phén tich ddng thoi véi SpoligoDB verd va SITVIT
TOOLS. Két qua déu hoan toan giéng nhau, c6 nghia
13 do tin cay cua chirc nang tim kiém va sy chinh xé4c
cua CSDL la twong duong nhau. Trong 4 ching co
kiéu spoligotyping méi thu nhan dugc khi phan tich
véi SpoligoDB verd, ching MTB. HUE 20 da duogc
kiém tra bang k¥ thudt gii trinh tir toan bd genome.
Két qua phén tich trinh ty DR (Direct repeat) khing
dinh 1a chung c6 kiéu gene spohgotype mo1 [8].

4.3. Kha niing phat trién, sy 6n dinh va
bao mat

SpoligoDB ver4 duoc phat trién nhu 14 mot
module riéng biét trén nén tang web v4i ngdn ngi
PHP va sir dung hé CSDL MySQL. N6 ¢6 thé d&
dang tich hop vao cac cong thong tin dién tir hay cac
website chuyén nganh. Chiic nang quan tri dit liéu cho
phép CSDL c6 thé cap nhat phién ban méi khi nhan
duoc dir liéu cap nhat tr Vién Pasteur Guadeloupe.
Hién nay, s6 thr ty ctia SIT méi nhat 1a 1939. Khi co
CSDL SpolDB5 (phién ban tiép theo SpolDB4) thi
chiing ta chi bd sung nhiing SIT tir 1940 tr& vé sau,
hoac s€ chinh stra tirmg ban ghi theo dinh chinh dir
liéu tir CSDL gbc tir Vién Pasteur Guadeloupe.
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Dt li¢u trong SpoligoDB ver4 dugc bao vé
thong qua 2 16p mat khau: tén ding nhap dé vao
trang quan tri hosting va tén dang nhdp vao may
chu MySQL trén webserver. Dt li¢u luén duoc
tu dong luu du phong hang thang. Chua c6 sy ¢6
nao ghi nhan trong 2 nam hoat dong trén website
khdn-yhue.vn va carlo-urbani-center.org.

5. KET LUAN

Qua qua trinh nghién ctru va thyc tién str dung
tir nim 2011 dén nay, ching t6i da rat ra nhiing
két luan sau:

- Pa xay dyng hoan chinh, dat yéu cau khoa
hoc hé CSDL SpologoDB ver4 trén dir liéu
tham chiéu SpolDB4 cung cép bdi Vién Pasteur
Guadeloupe phuc vu phan tich két qua k¥ thuat
spoligotyping cho cac don vi c¢6 nghién ctru vé da
dang di truyén ciia vi khuan lao.

- Xay dung hoan chinh b6 3 cong cu tim kiém
dé rat ngan thoi gian phan tich két qua, tranh sai
sot trong k¥ thudt spoligotyping.

- Hoat dong 6n dinh trén 2 website chinh thtc:
khdn-yhue.vn va carlo-urbani-center.org
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