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Loi noi dau

Trong mita cuoi thé' ky XX, nén khoa hoc <ong nghé thé gici da tuo ru
bucc phdt trién mang tinh dét phd ngoan muc wén rdat nhiéu link wife khae
nhau, trong di déc biét nhdt la bu linh vuc tin hoc, cong nghé thang tin trén
nén fdng internet va cong nghé sinh hoc. Thanl cong trong linh vue ¢ong
nghé sinh hoc phdi ké dén bude phat trién dot phd ciia cong nghé lén men
hién dai, ciia sinh hoc phan nr va k§ thudt gen, ciia cong nghé enzvm va
dong hoc phdn iing... Chinh trong thoi khdc lich sit dv, mor link vire Khou
hoc mcot da ra doi g tin - sinh hoc.

Tin-sinh hoc chinh la siw hoi e, hop tdc hine co va ddc biét hiéu qud
ctia ¢d ba linh vice cong nghé hang ddu: tin hoc- cong nghé truyén thong-
cong nghé sinh hoc, ciing cong tdc vai nhau khdm phd thé gici séng. Thuee 16
dd cho thdy, ngay nr khi ra doi tin-sinh hoc dd thite sir ré thanh Cong i
nghién citw moi, tro gitip ddc luc va hiéu qud dé' ddy manh 16 do nghién
citu va tmg dung cong nghé sinh hoc; chdp canh cho cong nghé sinlt hoe néi

riéng va sinh hoc néi ching, bay lén tam cao mdi.

Cudn “Tin - Sinh hoc” nay nhdm cung cdp cho cdn bé va sinh vién
nganh cong nghé sinh hoc, ciing nhi cdc doi neong khdc cé lién quan,
nhitng kién thitc co bdn vé tin - sink hoc va mot vai thi di khai théc 1y
dung mon hoc. Trong lan tdi ban, da ¢6 vai diéu chink nho vé hinh thice va
cdch trinh bay dé cdp nhdt thém cde thong tin méi trong linh vite khoa hoc

kd 5 * L - A 3
tre va phdadt trién ndng dong nay.

Tdac gid rdat mong nhan ditge sy déng gép cia doc gid dé hiéu chinh
cho lan in sau dupe hodn chinh hon. Xin chan thanh cam on sit khich lé va

ung ho ciia dong nghiép va ciia ban doc.

Xin chan thanh cdm on ban doc.

PGS. TS. Nguyén Vin Cich
Ha Nbi, 2009
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1. MO PAU

Su phat trién nhu vii bdo cta khoa hoc va cong nghé trong thé ky XX da
tao ra co s& Iy ludn, vat chat va su lign két hd tro ¥an nhau, tac dong thic
ddy su phét trién cua moi linh vue hoat dong ciia doi séng xa hodi. Trong
linh vuc cong nghé sinh hoc, nh¢ nhitng thanh tuu vé cing to 1om cia sinh
hoc va sinh hoc tmg dung (d3c biét 1a trong céc [inh vue: di truyén hoc, sinh
hoc phén tu, k¥ thuat gen, cong nghé 1én men hién dai...), cung véi vige
hoan thién va hién dai hoa céc trang thiét bi phuc vu nghién ctu khoa hoc
d3 cho phép con ngudi trong khoang thdi gian ngan thu duge khdi luong dir
liéu khoa hoc khéng 16 vé cong nghé sinh hoc, ndi riéng va vé khoa hoc su
song n6i chung. Dbng thoi, su phat trién vo ciing manh mé& cia sinh hoc
phan tir va k¥ thuit gen trong nira cudi thé ky XX di cho phép con ngudi
kham pha ban chét sinh hoe, & cip d6 phan tir, cac don vi co s& nho nhét
cAu thanh nén timg bd phén co thé va cic qua trinh van dong bién ddi xay ra
trong cac co thé séng. Chinh cac yéu té trén d3 cdu thanh nén co s¢ vit chit

ban dau cho cac ngan hing dir liéu cong nghé sinh hoc.

Nguén dir liéu co s& ndy, thuc té 1a cac dit liéu két qua nghién ciru thu
duge cla timg ca nhin hay cua cic co s& nghién ctru rai rac khip noi trén
thé gi¢i. Véi dic tha 1a nganh khoa hoc thue nghiém, day chinh i2 san pham
két tinh cua khéi lwong rit 16n lao dong tri tué, hao phi vit chét, tién bac va
tiéu ton thoi gian, cong sire. Viée bao quan tai chd két qua nghién ciru nay
1a khéng hidu qua va khéng thé tranh khoi mit mat hay thit lac, do nhidu
nguyén nhan khac nhau, thi du: do co s¢ ha ting vét chit k§ thuat lac hau.

nang luc tar chinh han ché. diéu kién dja ty, khi hau khéng thudn lon hay cac



yéu td chinh tri lién quan... Trong khi dé, viée sir dung cac trang thiét bi
phan tich hién dai da cho phép thu duge khdi luong théng tin rit 16n, cho
mdi nghién ciru riéng biét. Két qua la trong hdu hét cac trudmg hop. bing
cdc phuong tién théng tin truyén thng (tap chi. sdch, hoi nghi, hoi thao
khoa hoc...) nhin chung khéng di dung lrong va mdi truong dé truyén tai
hét v tuéng va dir liéu két qua nghién ctru cua cac tac gia. Day ciing 1a mdt
nguyén nhan dan t¢i kha ning thit thoat 13i nguyén truc tiép hay gian tiép,
do lac hdu vé thong tin nén ¢6 thé & noi nay van dang tiéu ton tién bac vao
céc muc tiéu nghién ctu da duoc giai quyét thanh cong & noi khic. Trong
khi doi héi thue tién dat ra cho sy phdt trién toan dién va siu rdng cong
nghé sinh hoc ngay cang tr& nén cip béch. Nhu mot hé qua tat yéu dé giai
quyét cac van dé trén, cac trung tam dit lidu cong nghé sinh hoc da ra doi va
phat trién hét sire nhanh chong. trén ca hai mit quy mé va sé lugng cac don
vi thanh vién.

Vé mat ban chét, sinh hoc hién dai da chi ré rﬁng: dac tinh néng bift cua
mdi loai trong su da dang cua thé gisi sinh hoc duge quyét dinh chinh trong
kich thudc va cdu triic gen cla timg ca thé, véi don vi cdu triic co so 12 bon
loai nucleotide: Adenine, Guanine, Cytosine va Thymine (Uracil thay thé
Thymine trong RNA). Ddng thoi, protein (thanh phan quan trong nhat cta
moi co thé séng) duoc tao thanh trén co s két ndi clia 20 amino axit Khac
nhau. Logic chinh x4c trong quy ludt ciia thé gidi sdng trong méi trudmg tin
hoc dd cho phép con ngudi “sb hod va ky t hoa ™ trong viéc mé ta ban chat
va sy van dong cua thé gioi sinh hoc. Két hop véi kha nang két ndi trao doi
théng tin “vé han ™ ctia cong nghé théng tin va internet da md ra diéu kién
ly tudmg cho céc nha sinh hoe dé cit gitr, lién két. xtr ly va trao déi kho tang
dir liéu gitra cac thanh vién var nhau. Nho sy hop tac va lién két rong rai
nay, mot mat mo ra kha ning van. trao déi va hd tro cho nha nghién ciru
hay céc 16 chirc thanh vién tham gia. Nhung mat khac. chinh sy lién két nay

d3 tao ra cong cu mai dé nghién ctru su bien déi trong cac co thé song hay



cac hién tuong sbéng. trén co s& phan tich phat hién tnh quy ludt tir vo sb
cac dir lidu thirc nghiém trong kho tang dir liéu khong 16 nay... Nghia ja,
thong qua xu ly hang loat mang d liéu thue nghiém réi rac. ngudi ta thu
dugc cac mang dir liéu thir cap. dé tir d6 ¢o thé khai quat hoa thanh quy luat
van dong va bién déi cua nd; hodc trén co so xu ly co sor dir licu da cé dé
dinh hudng. hoach dinh ké hoach va to chirc thue nghiém khoa hoc cua
minh saoc cho hi¢u qua hon. hay trén co so nim bit dugc quy luat van dong
chia tu nhién dé “thiét ké ~ ra cac san phiam hoan toan méi. tham chi c¢6 thé
chwa xuét hién trong thién nhién... Chinh tir cdc co s 1y luin va thue tién

néu trén, mot linh vuce khoa hoc mdi da ra doi, dé chinh 1a tin-sinh hoc.

Tin-sinh hoc (Bioinformatic) cé thé hi¢u 13 mot nganh khoa hgc¢ sinh
hoc phan tich va diur doan diac tinh cua doi tugng sinh hoc, trén co so tich
hop nang luc hoat ddng hiru co cia ba linh vuc khoa hoce ¢ong nghé 1a khoa
hoc sinh hoc, voi tri thite vé quy luat van ddng cta thé gidi sbng: nang luc
quan tri va xir ly dir lidu cia computer voi nang luc két néi cua cong nghé
théng tin (qua mang internct va hé théng vién théng hién dai) dé td chire
quan 1y va khai thac ngudn dir lidu théng tin sinh hoe khéng 16 quy mé toan
ciu. Tin — Sinh hoe dam nhiém nhiém vu to 16n hd tro cho viée hoach dinh
céc thue nghiém sinh hoc; hé tro hidu qua cho viée phén tich, du doan dic
tinh cua cace vt liéu sinh hoc, ciing nhir nghién ciru kham pha ban chit sinh
hoc clia gidi tu nhién, hay dam nhiém vai tré quan trong trong viéc “thiét ké®
va san xudt ra cac san pham sinh hoc mong mudn khac nhau phuc vu doi

sONg con nguoi. ..

Su ra dot cua tin-sinh hoc khéng chi mé ra kha nang quan 1y va kha
thac hiéu qua hon co s¢ di liéu sinh hoc thuce nghiém thu dugc: ma trong
thue té chinh tin-sinh hoc da thue sy .tro thanh cong cu nghién ctru mai. tro
ginp déc lue va hiéu qua dé ddy nhanh toc do nghién ciru va tng dung cong

ngh¢ sinh hoc: chip cianh cho ¢éng nghé sinh hoc ndi riéng va sinh hoc ndi



chung, bay 1én tim cao méi. Co s& dit lidu cong nghé sinh hoc khong chi

ding lai & tdp hop cde két qua nghién ctu thue nghiém don thudn, ma né

con bao gom kha nang khdi quat hod, mé phong hoa thanh nhitng “dét

twong sO 7 cua thé gidi sinh hoc song déng. Thi du, véi cdng cu tin-sinh

hoc di cho phép con ngudi tim hiéu va kham phé cac qua trinh van déng

no1 tal trong ban than minh, nhé nghién ciru dir 1igu thire nghiém trén cac

déi tuong sinh vit khéc, hay cho phép con ngudri ché tao ra ¢4 nhimg sinh

gi61 mai vugt ra khoi quy luat tién hoa va chon loc tu nhien...

10

Tin-sinh hoc ¢6 thé khai quat hoa thanh ba nhiém vu co ban 1i;

Xay dung, bé sung, 6 chire quém'lj' va khai thac co so dir liéu da dang
va toan dién trén quy mé toan cau lién quan dén sinh hoe va cic nganh
hay linh vuc khoa hoc lién quan. Vén dé nay da va s& phat huy dioc 1o
thé khdng 16 cua né khi huy dong duge su tham gia thue sy cia dong dao
céc thanh vién sd hiru théng tin sinh hoc trén toan thé gici.

Xay dyng va phat trién cdc chuong trinh xir 1y dit liéu tmg dung, dudi
dang cac chuong trinh xir ly dir liéu ddc 1ap hay duge tich hop ngay
trong cic thiét bi phan tich hién dai, nhdm cung cip cho cic nha sinh
hoc phuong tién xdy dung phuong an nghién ciru hay phan tich x{ Iy
két qué thu duge voi sy “tu van va trao déi cua cdc chuyén gia 7 trén
toan thé gisi.

Dao tao va cdp nhat thudng xuyén cho cic nha sinh hoc k¥ nang tu duy
va ning lyc khai théc hai ndi dung trén vao hoat dong khoa hoc va céng
nghé nham tao ra bude chuyén bién dot pha trong phwong cach tiép cén
va nghién ctru kham pha thé gl séng, tao ra cudc cach mang thue su
trong hoat dong sang tao cha con ngudi vi phén vinh va hanh phic
nhan loai.



2.  DAICUONG VE INTERNET

2.1. Khai niém vé internet va dia chi trén mang

Internet 12 hé théng gdm rat nhidu mang may tinh cuc bd hay khu vue
duge két ndi lai véi nhau thanh mang chung trén pham vi toan cau
(Networks of the Networks). Nhu vay, internet két ndi nhidu triéu may tinh
riéng 1¢ da hoa mang vao hé théng chung, trong d6 gifta cac may da ndt
mang déu binh ding va cé thé lidgn hé trao d6i théng tin qua lai véi nhau,
Trén internet, ngudi truy ¢ap vao mang tir khip noi trén hanh tinh, néu
duoc phép cua chu sé hint, ¢6 thé tim kiém va khai thac tat ca moi thong tin
va dir lidu trong timg may con voi toe dd “anh sing™ vugt qua moi tré ngai

vé khéng gian va lanh thd.

Diém khoi ddu cia internet 1a du an ndi mang céc may tinh cia bén don
vi thanh vién 14 Vién Nghién ctu Stanford, Truémg Dai hoc Téng hop
California, Trudng Pai hoc Téng hop UC-Santa Barbara va Trudng Dai
hoc Tdng hep Utah do co quan quan |¥ du an nghién ciru phat trién cta bd
quée phong My (U.S Defense Advance Research Projects | Agency —
DARPA) tai trg (thang 7/1968). Viéc két ndi thanh cong cac may tinh tham
gia cua bén thanh vién trén (nim 1969) da danh diu su ra doi cua mang
may tinh khu vye — viét tit 1a ARPANET. Lich sir phat trién cla internet 12
qua trinh phat trién va hoan thién khéng ngung tir ARPANET, qua
MILNET va NSFNET (Nuational Science Foundation Network), dén

11



internet voi kha nang khéng 16 va quy md tean cau hién nay (internet véi
diy du ¥ nghia va thire su bing nd manh mé chi tir 1995, sau thoi diém
chinh pha My cho phép cong khai va thuong mat hod cong nghé nay trén
pham vi toan céu).

Internet 12 su két ndi da chiéu céc mang dién rong ( Wide Area Network
— WAN) cla cac quée gia hay khu vue. Mdi mang WAN  dugc hinh thanh
do su két ndi cia nhidu mang khu vue hep hon (Local Area Network —
LAN); trong d6, mdi mang LAN lai la mang két ndi cac may tinh riéng le
(hay mang cua cum cac mdy tinh riéng 1¢) lai voi nhau. Viée két ndi gitra
cac mang trén duge thie hién nhd cac céng chuyén thong tin - thudmg la

cac cau ndi {Bridges) hodc cac bo dinh tuyén (Router).

Tung may tinh con thudng duoc két ndi vio internet qua mot may chu
(Host). Dé cac may tinh ndi mang c6 thé nhan biét va théng tin qua lai voi
nhau, m&i mdy chu déu duoc nhin mot mién gdm mot sé dia chi 1P
(Identification Protocol) nhat dinh va khéng tring nhau véi cac mdy chi
khic. Trung tim thong tin diéu phdi internet qube & (Network Information
Center — NIC) chu tri phén phéi cac dia chi mang (Net 1D) cho moi quéc
gia. Tiép theo, t6 chie quan 1y internet timg qudc gia sé phan phdi mién dia
chi cho cac may cha trén mang d6 (Hest ID). Theo hé dia chi dang dugc su
dung hién tai /Pv4 mdi dia chi mang gf‘)m bbn cum s phén cach nhau bang
dau chim dang A.B.C.D. v6i A, B. C. va D 1a mdt sé nguyén cd gia tri
trong dai (0 — 255), thi du: 192.168.127.16; 172.16.1.3 {(mang
WAN mét vai nude da st dung hé dia chi /Pv6). Pé thuan tién cho ngudi
sir dung trong giao tiép. cic dia chi IP kiéu so trén thudong duge mdy chu
(do cac nha cung cdp dich vu internet quan ly) phién ma thanh dang dia chi

cac cum tr, thi dw http//www.vnn.vne  http:/www . hut.edu.vn;

hitp://www.atec.org; http://meriin.bem.tme.edu. ..

12



Dé truy ¢dp vdo mang. ngudil st dung internet (thudng duoc goi chung
la khach hang) phai dang ky vo1 ciac nha cung cap dich vu va sé duge cf\p
‘mot tén truy cap {(Account) va vol mil khau riéng trong ung (Pussword).
Vai tén va mét khau da dang ky, thuong khéch hang c6 thé truy cap vio
mang internet tir bat k¥ may tinh nao trong mang LAN cuta nha cung cdp
dich vu dé hay théng qua két ndi truc tiép mét may tinh ngoai mang voi
may chu bang dudmg dién thoai (st dung Modem thuong hay Modem
ADSL). Viéce két ndi gitta mdt may tinh con véi may chu ¢on phu thude vio
ché d6 két ndi. Co nhiéu kidu két ndi khac nhau, phu thude vao kiéu dit li¢u
sir dung, phdn mém cai dit trén may chu, phin mém coa khach hang. Cac
kiéu két ndi nay thuong mang dic trung riéng véi timg truomg hop cu thé
(“service by service”, "user by user’) va thudng duoe xac dinh qua cong
két ndi (Port) di kém nhu mét dia chi phuy, thi dy

“192.168.127.16:8080" (port 8080); hay

“merlin.becm.tme.cdu:23” (port 23)...

2.2. Thong tin trén internet

Intcrnet chira khdi lwong théng tin khdng 156, bao gdm dir lidu cta hau
nhu tat ca moi linh vue khéc nhau trong doi séng xa hoi hién dai. tir khoa
hoc. kinh té. van hod, chinh tri. xa hdi dén ca vo s cac thong tin quang cio
san phflm hay cdc thong tin vé dich vu thwong mai dién tr... Cac dir li¢u
thong tin nay duoc luu gitt trong cide mdy cha cna hang trdm ngan mang
con (LAN vid WAN) va trong cdc may tinh dang hod mang trén khap thé
gigl. Kha nang khai thac cdc dir liéu thong tin nay, duong nhién con phu
thude vao viée cung cdp cua chu s¢ hitu va gioi han khai thac cua khach
hang duge chu so hitu dir liéu cap phép. O goc d6 khai thac. ¢6 thé chia co

s& dit.liéu khong 16 trén thanh hai nhém 16n la:



*  Loai cac théng tin cdng cdng: Bao gdm tat ca cdc loai dir liéu thong tin

ma bat ky khach hang nao, tir moi noi trén khap thé gisi, khi da vao
internet déu ¢6 thé tr do truy cip va khai thic phuc vu cho muc dich
riéng, dién hinh cho kiéu dich vu thong tin cong céng la Www (World

Wide Web), thi du: http://www.van.vn; http://www.sony.com...

* TLoai cac thong tin gidi han truy cip: Bao gom 1t ca cac dir lidu hay cac

hé théng dir liéu trén mang, nhung viée truy cip va khai thac chi c6 thé
duoce thue hién néu durge phép coa chu s& hitu ching. Thi du cac thong
tin phai tra tién khi sir dung, céc thong tin chi danh cho cac dbi tugng da
duoc cip quyén truy cép. cac thong tin chi sir dung ndi bo.... Thong
thudng. ngudn dir liéu nay duge luu giit trén mang nhumg véi dd bao
mat rat cao; chi ¢6 nhitg ngudi di dvuoc cAp phép (vl tén va mat khiu
truy cap di dang ky) méi co thé truy cap v khai thac.

2.3. Mot s6 dich vu trén internet

Cac dich vu trén mang rat da dang va dugce cai tién, hoan thién va mo

rong khdng ngimg. Mot sé dich vu phd dung hién nay cua internet la:

14

Truy cap khai thac thong tin tir xa (Telnet): Pugc xem la dich vu co s¢
va dau tién cua viée két ndi mang. Dich vy nay cho phép tir mot may
tinh & bat ky vi trf ndo trén thé gidi ¢6 thé truy cdp vao modt may tinh
xac dinh khac trong mang théng qua giao thirc TCP/IP (Transfer
Control Protocol/lnternet Protocol). Khi dich vu di dugce thiét lap.
ngudl su dung dich vu ¢o thé thuc hién cac thao tac dﬁy du irén may
tinh kia cling nhu trén may dang s dung, thi du: goi cac chuong trinh

hién ¢6. ghi hay xo0d cac tép tin... Trong thue t€, viée khai thac dich vy



truy ¢dp tir xa duoc thue hién véi su tro gitp cia cac chuong trinh hd
tro va giam sat ma cac nha quan ly hé théng may cha phia s& hitu dir
liéu sir dung. Nghia la ngui mudn truy cdp van phai dugce “"cap phép”
dudi dang duoc cdp tén ding ky va mat khiu riéng (public login nume

and password).

Dich vu trao doi cac tép dir liéu (files transfer - fip): Dich vy fip cling
14 dich vu co s¢ ddu tién cia viée két noi mang, nhung duc_v; xay dung
danh riéng cho nhitng nguoi sir dung chi trao ddi mot hay mdgt ) tép
dir liéu nhét dinh, song khéng mong mudn truy cap (hay khong duge
thim quyén truy cdp) vdo toan bd ngan hang dit liéu cia may chu dé.
Thao tac dé str dung dich vu ftp nguyén thuy cling hoat ddng trén co s&
teong tu nhu st dung dich vu tefner. Khi st dung dich vu fip, thong
thirong khach hang phai thuc hi¢én hang loat dong iénh khac nhau mai
c6 thé gui (put files) hodc nhdn (ger files) va phai phan biét hai dang
dir liéu 13 kiéu ky tu (text mode) va kiéu nhj phan (binary mode). Dich
vu fip voi kiéu ky tu di luu v dén su khac biét gira cde hé diéu hanh
(moi trudng Unix s dung hé ASCIL 10, méi trudmg Macintosh st
dung hé ASCII 13 va méi truomg MSDOS dugce thiét ké cho sir dung
mdt trong hai h¢ trén, trong dé véi kiéu nhi phén s€ dugc trao doi dung
nguyeén ban géc).

Nham giam bot true tric va dé thuan tién hon cho khdch hang,
ngudi cung cdp tin ¢6 thé chudn bi sin cdc tép dir liéu hay mot mot sb
thu muc tép dir liu lién quan thanh cic nhém riéng, sao cho khi khach
hang cdn trao ddi ¢6 thé thue hién duoe d& dang ma khdng cin phai su
dung dén mét khau. Khi xay dung cac trang WWW (World Wide Web)
ngudi ta sir dung phé bién k¥ thudt nay giip khach hing dang & trong
trang Web vin cé thé trao ddi thudn tién cac tép dir liéu mong mubn.

qua truy cdp cac duong din sidu lién két dudi dang dong lénh
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“Download”, “Download now” hay dudmg dan “fip://.." (thong
thudmg cac t@p dit licu dang nay khong ¢6 san trong cac trang WWW),
thi du:

“The file is available by anonymous ftp.
ftp to ftp.bom.tme.edu

and retrieve mbcr/pub/file.txt”
Dé trao déi tép trén cé thé thire hién nhé sir dung 1énh:

fip:/ftp.bem.tcm.edu/bmer/pub/file.ixt

Dich vu thu dién ti (E-Mail): Dich vu thu dién tr [a dich vy don gian
nht nhung lai cat hiéu qua va duoc nhiéu ngudi str dung nhat. Dich vu
niy danh cho c4 nhirng ngudi khéng dang ky quyén truy ¢dp mang hay
thudmg xuyén duoc chon v&i cac khach hang chi dang ky sir dung han
ché cac dich vu trén internet. Ngudi gini thu chi cdn “goi ra” mét khung
mau thu tir mdét may chi nhdt dinh (cdc mailserver), sau d6 su dung
ban phim dé viét thu, dién dia chi di¢n tir ciia ngudi nhan va nhin lénh
gii di. Khi d6 thir s& duoe chuyén ngay dén may chu réi chuyén tiép
sang may chd cua ngudoi nhan dang ky dia chi va duge luu gitr o do.
Neudi nhdn thu, vao lae thoi gian thudn tién. co thé truy cap vao
"thing thu" ciia minh trén may chu dé xem cac thu gii dén. Ngdy nay,
két hop véi cac dich vu di kem khae, npudni pii thu ¢ thé giri ddng
thoi mot bire thu dén nhiéu ngudi nhan khic nhau (dich vu C.c. qua
listserver), ¢6 thé chuyén ca "thu" duoi dang &m thanh, hinh danh hay
liéng noi dén ngurdi nhdn va thudmg két hop kém thém dich vu chuyén
tép don gian dé mo rdéng ning luc phuc vu khach hang (ché dé
attaciument). Nhin chung, viéc sir dung dich vu thir dién tir rat don gian
v¢ thao tac. thudn tién vé thoi gian va hét strc nhanh chéng. Vi vay. dé
thu hit khach hang truy cdp. rit nhiéu ¢dng ty kinh doanh trén internet
thuomg ¢ thém mailserver phue vu mién phi cho moi ddi 1rgng durge
tu do dang kv "thung thu" ca nhan.



Dich vu thong tin theo nhom (isenet): Dich vu nay cho phép nguot sur
dung mang c6 thé tham gia “sinh hoat™ thco cac nhém thong tin
(Newsgroup), trong dé ho ¢6 thé gui hay nhdn cic théng tin cho cic
thanh vién khac cung tham gia trong chu dé nay. Cac nhém thong tin
dugce trinh bay theo cha dé. khéng phan biét thot gian cdp nhat. tach
biét doc lap gilra cdc nhém voi nhau va dée 1dp voi dich vy thu dién o
DPong thoi. viee dang ky tham gia vao nhém tin, xoa tén da dang kv,
glti va nhén tin thao tac rat don gian va thuan ti¢n. Do dich vu nay ra
thuan loi nén tir thi kv ddu internet chi ¢ 7 nhom tin (sci- khoa hoc.
soc-Xa hol, comp-computer...), song dén nay cé thé toi hang chue ngan
nhom tin khac nhau trén mang. Tuy nhién, do nhiing 1y do nhét dinh.
nhiéu nhom tin khéng tham gia vao hé théng dich vu “usenet” chung,
ma ching tn tai theo nhém déc lap riéng hay cidc nhém chi “trac doi

ndi bd” trong dign doi frgng hep trén mang.

Dich vu tim kiém théng tin gopher, WAIS (Wide Area Information
Server) va dich vu truyén siéu van ban HTTP (Zhvper Text Transport
Protocoly hodic WWW (World Wide Web): Va1 muc dich phéi hop voi
dich vu trao dbi t¢p dir lidu, gopher cho phép ngudi s dung mang co
thé tim kiém va hién thi thudn tién cac tép dir liéu c6 trén mang, thuomg
vl cac tén theo tir khoa va cac duong dan tir trang gopher dén cac
trang khac. Cing hoat dong tuong tu, dich vu WAIS (Wide Areu
Information Server) tim kiém theo cic cum dir li¢u dudéi dang ky
{free-text databases). Nhir vy, dich vy nay co cong ning rit manh dé
tim kiém. thu thap va cung tmg théng tin. Song song v4i hai dang trén,
phuong dn lién két cdc tép dir liéu trong timg may chu dé tao ra dang
cung cap thong tin hiéu qua hon da xudt hién dich vu truyén thong tin
siéu van ban HTTP (Hyper Text Transport Protocol) via Web (wwy,

W3 hoac Web). Vai dich vu thong tin méi nay, kha ndng trinh bay. ndi

~—
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dung hién thi, duomg dan dén cac co s& dir liéu hay cac dang dich vu
khac rit da dang. Nho véy, da tao ra phuong an cung cip thoéng tin
nhanh chéng va hiéu qua, mdi treong giao tiép thin thién va hét st
thudn lgi cho khach hang. Véi wu thé to 16n cia minh, ngay nay hau
nhir dich viu WWW da thé chd hoan toan cho dang dich vu gopher vi
WAIS (cac Web server déu c6 kha nang giao tiép két ndi vdéi cdc
gopher server va fip server). Dé giao tiép véi cic Web server khach
hang thudng sir dung cac chuong trinh trinh duyét Web, trong do ba
chuong trinh trinh duyét manh nhit hién nay la: Microsoft [nternet
Explorer (cua Microsoft Corp.), Netscape Fxplorer (cla Netscape

Communication Corp.) va AOL Browser (cta American On Line Corp.).

2.4. Truy cap tim kiém di¥ liéu théng tin qua internet

Ciing nhu cac linh vire khoa hoc khée, ngudi ta hdu nhu khéng thé hy

vong liét ké ra duge phén lon cac co sé dit Héu lién quan dén ¢dng nghé

sinh hoc, tham chi s& khong ¢6 mot giai phap tdi tru nhat dé tim kiém théng

tin dut chi trong mét tinh vuc hep. Giai phap twong dbi don gian va thuong

&p dung v&i nhitng ngudi khoi ddu tham gia khai thac théng tin qua internet

la:

» St dung cic trang cong cu tim kiém phd dung trén intcrnet nhur:

www.vahoo.com; www.google.com; www.altavista.com;

www.wehferret.com. ..

* Vao mdt co s¢ dir iéu lon da bidt gan giii vai chuyén muyc can tim kiém.
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Sau d6 st dung céc duong din siéu lign két mic dinh (cdc duong
“links”, “hyperfink”, 1¢nh “go”..)} d& m¢& rong kha ndng tim kiém sang
cac co so dir hidu khdc.



Can ch ¥ rang, voi méi co s¢ dit liéu déu chita dung khdi luong thong
tin it 16m, ngudn tin dizge cip nhét bd sung va hoan thién lién tuc. ¢6 thé ¢o
nhitng thong tin lai dwoc trinh bay dudi cac dang chil dé khic nhau va c6
thé tén tai mét vai khac biét nhét dinh trong cdc chuong trinh xu ly dit lidu

thue nghiém giita cac t6 chuce sé hin.

Bén canh viée tim kiém trén, mot trong s6 céc giai phép ¢dp nhat thong
tin nhanh va hiéu qua 13 dang ky tham gia dich vu trao di tin theo nhém
theo nhimg chuyén dé hep quan tim (dich vu usener hodc dang turong ty).
Ngoai ra, mbi ca nhan cé thé “s¢ hirw” kidu tim kiém théng tin hiru hidu
hon va viée tiép thu thong tin ban be gidi thiéu lai... trong nhiéu truémg hop
lai 14 cach tiép can nhanh chéng va hidu qua dén ngudn dir lidu mong

mudn.

Bang 2.1. Bia chi mt s6 nhom tin lién quan dén cong nghé sinh hoc

(http://www.bioremediationgroup.org/BioLinks/links/news.htm)

Agriculture news:scl.avriculture
Agroforestry Research news:bionet.agroforestry
Biology Announcements news:bionet.announce

Audubon Society news:alt.org.audubon -
Biology (Journals and Publications) news:bionet,journals.contents
Biology of Grasses news:bionct.biology.grasses
Biotechnology news:sci.bio.technology

Botany news:sci.bio.botany

Chemistry news:sci.chem
Chemical Engineering news:sci.engr.chem

Civil Engineering news:scl.engr.civil

Ecological Research news:sci.bio.ecology

Encrgy, Science, & Technology NEWs:sci.cherey

Entomology news:sci.bio.entomology.misc
Environment and Ecology news:scl.environment

Fisheries Scicnce news:sci.bio.fisheries
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Geﬁér_al Biology & Science _

news:bionet. general

| General Engineering

news:scl.ener

Hydrology

news:sci.geo.hydrology

| Microbiology

' news:scl.bio.microbiology

Microbiology (Bionet Newsgroup)

news:bionet.microbioclogy

Microscopy Techniques

news:scl.techniques.microscopy

Petroleum Geology

news:scl.geo.petroleum

Population Biology

news:bionet.population-bio

Scientific Research

news:sci.research

Toxicology

news:bionet.toxicologoy

Tropical Biology

news:bionet.biology.tropical

Energy and Rencwable Resources

news:alt.energy.renewable

Environmentalist Causes

news:alt.save.the.earth

Technology Topics

news:alt.technology.misc

Symbuosis Discussion and Research

news:bionet.biolozy.svmbiosis

Biosphere and Ecology

news:bit.listserv.biosph-1

Conservation

news:scil.bio.conservation

Meteorology ]

news:scl.geo.meteorology

Chaotic and other Nonlinear Systems

news:sci.nonlinear

Computational Fluid Dynamics

news:scl.physics.computational . fl
uid-dvnamics

Polymer Science

news:scl.polymers

Systems Science :

News:scLsystems

Magnetic Resonance Imaging and
Spectroscopy

news:scl.techniques.mag-
résonance

| Mass Spectrum Techniques

news:sci.technigues.mass-spec

Spectrum Analysis

news:sci.tcchnigues.spectroscopy

Miscellaneous Research Testing
Techniques

news:scl.techniques.testing. misc

Nondestructive Testing Techniques
i

news:sci.techniques.testing.nondc

structive

TI"\«SEI llography

news.selicehniyues, xtallography

news:talk.environment

Environment
| Waste Management

news:scl.environment, waste

| Plant Science

news:bionet.plants




3 CcO SO DI LIEU CONG
. NGHE SINH HOC

3.1. Bai cwong

Cong nghé sinh hoc 1a mét linh vue khoa hoc tré, da nganh, phat trién
rit nang dong va hét sirc manh mé trong nira cudi thé ky XX. Néu nhu cong
nghé théng tin va internet dugc xem la cong nghé cua thé ky XX, thi rit
nhiu v kién du bao déu cho rang céng nghé sinh hoc s& tror thanh céng
nghé phat trién manh mé va nang dong nhit cta thé ky XXI. Rat nhiéu
qudc gia trén thé giéi dd xac dinh cong nghé sinh hoc 1a mdt linh vue khoa
hoe cong nghé trong diém trong chién luoc phat trién dat nuée. Nhor vy,
trong thoi gian qua cdng nghé sinh hee da nhén duoc su dau tr dang ké cia
céc chinh phu. da huy déng duge tiém luc khoa hoc va cong nghé khédng
chi cdc co quan chuyén sau, hoat dong truc tiép trong linh vuc clia minh,
mé con mo rong sang ca nhiéu cong ty von khong ¢o truyén théng hoat

ddng vé céng ngh¢ sinh hoc.

Vé tigm luc khoa hoc va cdng nghé sinh hoc. céc cudng qude céng
nghiép hang dau. do wu tién tap trung ddu tw tir rdt sém nén cdng nghé sinh
hoc cua cac qubc gia nay phat trién hét sirc manh mé, vuot trdi toan dién.
triét dé va bo rat xa cac qubc gia dang phat trién. Nhu mét hé qua tat yéu.
nang lue luu trir. xir ly va khai thac co so dir liéu noi chung, va Jdi ligu vé
cong nghé sinh hoc noi riéng, cling tp trung cao do trong cac ngan hang dir

liéu thudc ba trung tam khoa hoc va cong nghé hang dau thé gioi 1a: My,
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Cong ddng Chau Au va Nhit Ban. Mot sd qubce gia dang phdt trién, nho
chién fuoc dau tu trong diém nén ciing da thu duge mot sb thanh cdng nhit
dinh trong timg linh vuc (thi du thanh tou vé lua lai cua Trung Quéc hay

thanh tuu vé cong nghé sinh hoc trong san xuét thude diéu tri cia Cuba...).

Tuy nhién, trong ky nguyén céng nghé va hoi nhap qudc € hién nay, dé
diy nhanh téc d6 phat trién ¢ong nghé sinh hoc thi mdi qudc gia, dit & bt
¢t trinh dé céng nghé nao ciing phai xem hop téc qudc & 1a mot thue té tat
yéu cua thoi dai. Hon nita, wu thé vé da dang sinh hoc tai tip trung cao ¢
vanh dai1 xanh nhiét dai, chir khong phai thude cac nude cong nghiép phat
trién. Nghia 13, trong linh virc cong nghé sinh hoc, moi qudc gia trén thé
gl déu rit can su “cong tac va hd tro” tir cde qude gia khac. Cling nhd dac
diém nay nén ngay cac ngan hang dir li¢u 16n cua cac quéc gia cong nghiép
hang dau ciing rat “hao phéng” trong viéc tiép nhin thong tin méi va cung
cép nhing “tro gitp can thiét” cho c4c nha khoa hoc sinh hoc trén toan thé
gidi, thong qua dich vy internet. Thyc 1 nay, da tao ra co hoi thudn loi cho
céc nha khoa hoe va cong nghé & nude dang phét trién trong viée tiép thu
thanh tyu khoa hoc va ¢dng ngh¢ moi phuc vu cho muc tiéu nghién ciru cita
minh. Trén nén tang cong nghé théng tin va internet, co s& dir liéu cdng
ngh¢ sinh hoc va hop tac trao déi thong tin da thuc su lién théng va lién két
quy md toan cdu. Tir hiu hét cdc co sd dir lidu déu cé thé tim thiy cdc
dudng dan siéu lién két dén cac co so dir lidu khac. Bong thoi, cac trung
tam dir héu lom nhw NCBIL EBI. WFCC-MIRCEN va ExPASy thlrc hién
ché do trao ddi dir lidu va cdp nhat thong tin trong ngay. Sau diy. cudn sach
cung cfip cho ban doc mdt vai dia chi cia cdc ngdn hang dit liéu Ién trén

thé giéi dé tham khao.

[£%]
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e.
<3 NCBI

PubMed

Entraz

Natwonal Libeary of Medicine
BLAST OMiM

Books

Search | Entrez

SITE MAP
Alphabetical List:
Resource Guide

About NCBI

An introduction for

researchers,

educators and the

public

GenBank
Sequence
submission suppart
and software

Literature
databases
PubMed, OMIM,
Books, and
PubMed Central

Molecular
databases
Sequences,
structures, and
taxonomy

Genomic
biology

The human
genome, whole
genomes, and
related resources

Tools
Data mining

_*qurl Eﬂ

TaxBrowser

National Center for Biotechnology Information

National Institutes of Health

Structure

» What does NCBI do?

Established in 1988 as a national resource for
molecular biology information, NCBI creates
public databases, conducts research in
computational biology, develops software
tools for analyzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and
disease. More. .

M;NCB! The new My NCBI has replaced the
Cubby and includes automatic
e-mailing of search updates and filtering search
results. A tab format is used for features such as
Limits and displaying filtered search results.

Entrez Gene

You can now use Entrez to search for
information centered on the concept of a
gene, and connect to many sources of related
information both within and outside NCBI.

PubMed Centra

An archive of Jife sciences journals
® Free fulltext

@ Over 300,000 articles from over 150 journals
@ Linked to PubMed and fulty searchable

Use of PubMed Central requires no registration or fee

Accessitfrom any computer with an Internet connection

Hot Spots

¥ Assembly Archive

*» Clusters of
orthologous groups

¥ Coffee Break,
Genes & Disease,
MCBI Handbook
» Electronic PCR
» Entrez Home

» Entrez Tools

¥ Gene expression
omnibus (GEO)

» Human genome
resources

» LocusLink

» Malaria genetics &

nennmirs
» Map Viewer
» dbMHC

» Mouse genome
resources

» ORF finder

Hinh 3.1. Pia chi va anh trang chi cua Trung tam Théng tin Quoc gia vé
Cong nghé Sinh hoc My (National Center for Biotechnology
Information, National Library of Medicine, National Institutes of

Health, USA) -

(http://www.nebi.nlm.nih.gov/)

(Chu y: giao dién trén co thé thay doi, phu thudc vao thoi diém truy cap)



uropean Bicinformatics Institute

* Databases Home

» Database Browsing &
Eniry Retrieval

* Nuclectide Databases
* Protein Databases

+ Structura Databases

= Microarray Database

* Literature Databases

= View all Databases

Hinh 3.2.

About EBI

Research Services Tootbox Databases Dawnloads Submissions
EBI DATABASES
pz 2. ELEES at the EBI ArrayExpress S000¢
Milestone

The main missions of the European Bioinformatics
Institute (EBI) centre on building, maintaining and
providing biological databases and information services
to support data deposition and explotation,

Some of the databases we manage include:

EMBL Nucleotide Database - Europe’s pnmary collection of
nucleatide sequences is maintained in collaboration with Genbank
(USA) and DDBJ (Japan)
UniProt Knowledgebase - a complete annotated protein sequence
database

Macromelecular Structure Database - European Project for the
management and distribution of data on macromolecular structures
« ArravExpress - for gene expression data

Ensembl - Providing up 1o date completed metazoic genomes and
the best possible automatic annotation

We have many other databases avallable including literature citation
databases such as Mediing. You can browse the databases we have

avallable by choosing the appropriate category on the left navigation
column

UniProt 2 4 Raleased

Dec 21st 2004 - The UniProt Release 3 4 consists of
Swiss-Prot Protein Knowledgebase Release 45.4 and
TrEMBL Protein Database Release 28.4... more

GOA Released

December 14th 2004

The new release of GOA contains UniProt GO v24.0,
GOA Human v26.0, GOA Mouse v120, GOA Rat vi20
and GOA PDB v150. _more

EMBL v81 Releasad

Dec 13th 2004 - Release 81 of the EMBL Nucleotide
Sequence Database containg 46,105 397 sequence
entnes compnsing 72 271 300 840 nucleotides of which
5 408 558 entries (34,986 041 399 nucleotides) are
(whole genome shotgun) data... See full Belease
notes and yser manual for more details

InterPro vB.1 Released

] MNowv 29th 2004 - InterPro 8.1 is out, with 11330 entnes,
interPro  over |6 million hits to UniPrat and new links to SWISS5-
MODEL, PANDIT and MEDsite. See Release Notes for

details

Jl.rrq]l‘:xwml
Apr 13th 2004
ArrayExpress, the EBF's
repostory for
microaT ary-hased gane.
expression dala, has
groven mone than 100-
toid in the past year,
excesding 5000
hybridizations . more

BioMart Launched

Mar 17th 2004
Eotdart is & simple and
robust dats rlegration
system for iarge scale
data querying, providing
ressarchers with fast
and flexible access to
biclogical delsbases.

e

CSA Launched

e

| Catalytic Site Attas
Jan Tth 2004
Ihe Catabdic Ste Atlas
a resource.of catalytic
sites and residues
identifisd in enzymes
using structural date
Nuct. Acids. Res. 2004
3229133

UniProt

Pia chi va anh trang chu cua co so dit liéu thudc Vién Tin-Sinh
hoc Chdu Au (European Bioinformatics Institute, England) -
(www.ebi.ac.uk/databases)

(Chu y: giao dién trén co thé thay doi, phu thude vao thoi diém truy cap)
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and Syslems
mmute of Genetics

| Seminars  [Ooen Serwwrs|  Access  Losdiomersn  HOME

Search ! Information/Database 4

Advanaed Searcn (o)

|- Mematode Gene Expression Database

A About NIG

cl- Information Site - Moyse Microsatelite Database
4 Research - - o

u Graduate Pregnm -MIRCEM World Data Centre for Microorganism:

a Database-Service

[
|- Genen Pesr JUrCEs Dg_t)bdse SHIGEM)

@ Seminars

@ Open Seminars

A Access

@ Local Information
Umernal uie only)

0 Virtual Mazieur of Genetics

NROE ac jp

rosophila S

egrmentation Anti

Hinh 3. 3 Dia chi va anh r ang chii ciia co so di liéu
thuéc Vién Gen Quic gia Nhat Ban
(National Institute of Genetics, Japan)

(www.nig.ac.jp/section/service.html)

(Chu y: giao dién trén c6 thé thay doi, phu thude vao thoi diém truy cép)
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ExPASy Proteomics Server

The ExPASy (Expert Protem Analyans Systr

proten sequences and structures as well as 2

[B) 15 dechcated to the analyss of

ements] [ob epening] [Mirrer Sites]
Tose bochmirwatase
+ Swiss-Prot and TrEMBL - Protem knowledgebase + Proteomics and sequence analysis tools
o FROSITE - Protem famdies and domans Prftconlc.s[ degte PMF) ™ , BeptideMass,
. DPAGE - Two-dimensional polyacrylamude gel electrophoresis o
. - Enzyme nom enclztur-
. DMAGE - 3D wnages o ms and other biologcal

ules
-MODEL Repository - Automatically generated protem models

GermOnLine - Knowledgebase on germ cell differennation

Ashbya Genome Database
Links to many other molecular hiology datahases

5
+ ImageMaster /| Melanie - Software for 2-D PAGE analysis
» MSight - Mass Spectrometry Imager
+ Roche Applied Science's Biochemical Pathways

The ExPASy FTF server 's New on E\’.PAS[

Swiss-Shop - auton y obtam (by email) new sequence entnes S-FLASH electronic bulleting
relevant to your field(s) of mterest documents

How to create HTML links to ExPASy
Complete tahle of available documents

ation Stiences &

- two courses covenng
ety Ifl Proteomacs

ERVICE - get your 2-D Gels performed according to
ds

Furngl-an Bmulfolnlallu I:_unrurp (EEL}

't
nal Genomic Information Service (ANGIS)

WORLD DPJ\GE Linksto 2-D Pﬁ.‘ GE datab\s' servers and 2-D

PAGE related servers and servces

ISREC hicinformat

5
g

« HI
« EI LBnE[
R Y RS B | T R S
. Pmrem Spotlight « Geneva and Swiss local pages

o conferences a

il events + Swiss Institute of Bioinformatics (SIB)

. Health On the Net foundation (}
* Swiss-Quiz * Geneva nformatics (GeneBio)
. s-Jokes + GeneProt

* Proteines ala «Unes

Hinh 3.4. Dia chi va anh irang chu cua co so dit liéu vé hé thong
nghién ciru phan tich cau triic protein cua Thuy ST

(ExPASy Proteomics Server, Swiss Institute of Bioinformatics)

(www.expasy.org)

(Cha y: giao dién trén c6 thé thay doi, phu thudc vao thoi diém truy cap)
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The Global Bioresource Center

rmentous Fdn@ B
Teast
Flant Seeds
Protozoa & Algas
Viruses & Antisera
Anirmal;

Molecular Genomics
Cell Biclogy
Microbiology

Johns Hopkins University

National Park Service

Wistar Institute

Teast Genetic Research
R’anurtﬁ Center

Patent Depository
Culture Safe Deposit
Mycoplasma T»stmq

Career Ir.[nrmghqn
& Map
Contact Us

Malarna Pesesrch and

Search: I ==+ 'Choose Oplion --
L Gab 52 | Tacks Support | cof

Your Discoveries

Begin with US
| Home | Ordering 1nfo

The genome of Siicibacter pormercyr shows unigus adaptations to
itz manne environment (Nature 432: 310-913, 2004). We have the
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Hinh 3.5. Bia chi va anh trang chi cua Vién Bao tang Giong Quéc gia My
(American Type Culture Collection - www.atcc.org)

(Chu y: giao dién trén

thé thay doi, phu thude vao thoi diém truy cép)

27



About DSMZ

Patent- and Safe
Depaosit

General Collection

Identification and

DSNIZ

Deutsche Sammiung von
Mikroorganismen und
Zellkutturen GmbH

German Collection
of Microorganisms and Cell Cultures
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rizatio
Please note. Some sites are still under construction
Research/Projects
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Download Collections {click link below for more information)
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Nomenclature
News/Events/Jobs  DSMZ- Deutsche Sammlung von Mikrdorganismen und Zellkulturen GmbH (German
Collection of Microorganisms and Cell Cultures) is an independent, non-profit
NEW POSTAL organization dedicated to the acquisition, characterization and identification,
REGULATIONS preservation and distribution of Bacteria, Archaea, fungi, plasmids, phages, human

IMPRINT/IMPRESSUM

and animal cell lines, plant cell cultures and plant viruses.

Research and Training at a Culture Collection financed by the EC
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More information here

New: The most comprehensive myxobacteria
{Myxococcales) collection world-wide.

[Please send questions and comments to; DSMZ email |

Hinh 3.6. Dia chi va anh trang chu cua Vién Bao tang Giong
Quoc gia Cong hoa Lien bang birc

(Deutsche Sammlung von Mikroorganismen und Zellkulturen)

(www.dsmz.de)

(Cha y: giao dién trén c6 thé thay doi, phu thude vao thoi diém truy cap)
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3.2. Pac diém cua div liéu cong nghé sinh hoc

Nguon co sd dit liéu lién quan dén sinh hoc duge truyén tai trén mang
vé ciing da dang. phong phii vé chiing loai va db sé vé khéi Tuong, véi toe
dd gia ting manh mé theo thoi gian. Vé ndi dung, co so dir lidu trai rong
trén tit ca cac mat khac nhau, tir cac thong tin chung vé tiém luc khoa hoc
va céng nghé clia cac co guan. dén cdc thong tin vé cac cdng trinh khoa hoc
da cong b, cac tap chi chuyén nganh... Trong d6 chiém khéi luong 16m va
da dang nhat 1a cic két qua nghién ciru trén ddi tugng sinh hoc. Pac diém
chung nhit coa cdc dir liéu nay la duoc bidu dién dudi dang sd hay ky tu
trong cac tép dir licu don ¢ hay dudi1 dang cac chuong trinh thudt toan hoan
chinh rdt thuan tién d¢é cat gitr hay trao déi. V& dic diém céu trac, ngudn
théng tin nay cé thé phan chia so bd thanh hai mang lom 12 mang dir lidu so

cap va mang dit liéu thir cap:

- Mang dit li¢u so cdp bao gbm tit ca céc dit lidu thu dwoc qua phan tich
truc iiép, bang cac trang thiét bi twong tmg, thi du co s dir lidu thue
nghiém phén tich cdu tric protein, cdu tric chudi amino axit, cdu tric
va dic tinh enzym. vé ciac hop chét hiru co khac (hydratcarbon, vitamin,
lipid...) hay cac dic tinh phén loai sinh hoc, théng tin vé da dang sinh

hoc, vé cac dudng hudng trao doi chit trong co thé song...

- Ming dir liéu thir cdp bao gdm cdc dir lidu va théng tin thu duoc trén co
s& phan tich. khdi quat hoa, hé théng hoa hay théng tin mé phong cho
timg ddi tuong hay nhom dbi twong sinh hoc trong thé gidi tu nhién.
Ming dit {i¢u nay dugc hinh thanh théng qua viéc xu 1y hing loat mang

+ it liéu thue nghiém rai rac. dé tir do ¢6 thé khai quat hod thanh quy lual
bién déi cua nd hay mang dit liéu hinh thanh khi xu ¥ cac két qua
nghién ciru cu thé. trén co s& céc quy luat da phat hién dugce qua khai
thac co s& dir ligu cdng nghé sinh hoc. Mang dir liéu nay bao gom ca
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mang thdng tin ma qua do nha sinh hoc ¢o thé khai thic phuc vu cho
viéce dinh hudmg, hoach dinh ké hoach va td chirc thuc nghiém khoa hoc
tiép theo sao cho hiéu quad hom. Hodc trén co s¢ phét hién nim bt duge
quy ludt van dong cia ty nhién két hop véi nén tang logic chinh xac cia
thé gidi sdng, nha sinh hoc ¢o thé xdy dung ¥ tuéng, md phong “thiét
ké” ra cdc san pham hoan toin méi, thdm chi cé thé chua xudt hién
trong thién nhién... Bé xur ly phén tich co s& dit li¢u trén, duong nhién
khéng thé xem nhe vai trd clia cae chuong trinh hay cac thudt todn xu ly
dir lidu sinh hoc (mg dung. Cac chuong trinh nay dwoc thiét ké doc lap
hay, tirng phin hoac toan bd, dudi dang tich hop ngay trong céc thiét bi
phan tich hién dai. Chinh cdc yéu té nay ciing 1& mang dir liéu hét sie

quan trong, g6p phén tao ra wu thé (mg dung to lém cta tin-sinh hoc.

3.3. Mot sé co s& div liéu sinh hoc I1&n trén thé gidi

Co s¢ dir lidu sinh hoc 13 ca mot kho tang dit li¢u khéng 16, duge luu

gilf trong hé théng rong 16n cic co s¢ dir 1iéu thanh vién (hay déc lap), dudi

nhiéu hinh thirc va dinh dang khac nhau, trong d6 chiém khéi lugng 16n va

ndi dung phong pht nhét & mang dir liéu sinh hoc phan tir va céng nghé

sinh hoc. Quy md va cau tric cua tiung ¢o s& dit liéu co nhitng dic diém

riéng, song nhin chung c6 thé phan chia theo ndi dung thanh mot s6 mang

dir liéu chinh 16n sau:
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Dir liéu vé thong tin thong thudmg (sich, tap chi, tai lidu théng tin...
dang s6 hoa). thi du: co s dir liéu vé cic cong trinh khoa hoc da cong
bé PUBMED (http://www.nchi.nlm.nih,gov/PubMed/). co so dit li¢u

tap trung vé mang y - duoe (http://www.embase.com). co so dit lidu vé

mang nong nghiép (hitp//www.nalusda.gov/general info/agricola/

agricola.html). co s dit ligu tip trung vé& mang thong tin vé ¢ sinh hoc



va ddng vat hoang da (http://www.biosis/org). co s& dir liéu tap trung vé

mang bénh hoc trong néng nghiép (http://www.cabi.org) ...

-~ A A ~ . . . R A - . .
- Dir liéu vé phin loai hoe, thi du: co so dir Liéu vé phan loal sinh hoc

cua NCBI (htip://'www.ncbi.nlm.mh.gov/taxonomy/), co s& dir liéu vé

hé théng thong tin phan loai cac gidn (http://www.itis.usda.gov/itis/), co

s0 dir lidu cua to chuc quoc té vé cac thong tin chung vé thuc vit

{(http://www.lopi.csu.edu.aw/iopy/) ... (mang dir ligu nay rit phong pha

vé chung loai. song trong chimg muc nhat dinh vin bi rang budc do sy

khac biét wrong dbd1 con ton tai gitta mot vai hé théng phén loai).

- Dir liéu vé clu tric va dic tinh cia nucleotide va genom: Pay 1a mot
trong hai mang lon nhit. da dang va phong pht nhét trong kho tang dir
liéu cong nghé sinh hoc. VE dir ligu cau tric chudi nucleotide, trudc hét
phai ké dén co s& dir liéu hop tac lién két chung gita EBI, NCBI va
DDBJ (khi cin khai thac ¢6 thé truy cdp vao mdt trong ba dia chi;
http://www .ncbi.nlm.nih.cov/Genbank/index.html,

http://www .ebi.ac.uk/embl/databases/, hay http://www.ddbj.nig.ac.jp.

VE dit ligu genom ¢6 thé thi du mdt vai co so dir lidu 1dn nhu: co so

dir Liéu vé gen nguol (OMIM: http:s’z’wwwincbi.nlm.nih.gow’Omim;’ va

GDB: http://www.gdb.org). co s& dit liéu vé vi khuan E. coli

(http://cgsc.biology.yale.edu/top.html va http://'www.susi.bio.uni-

giessen.de/ecde/ecde.html). co s& dif lidén vé nam men

(http:/www mips.biochem.mpg.de/proi/yeast/ va http://genome-

www . stanford.edu/Saccharomvces/)

- Dit liéu vé cdu triic va dic tinh chudi amino axit va protein duge xem la
mét trong hai mang dit {iéu 1én nhét vé cang nghé sinh hoe. Trong
nhom nay phai ké dén cdc co so dir liéu 16n nhu: Protein Information
Resources PIR (http:/f'www nbrf georgetown.edu), SWISS-PROT
(http://www.expasy.ch hay http://www.ebi.ac.uk/swissprot/)
TrEMBL (http:.//www.ebrac. uk/ttEMBL/),




PROSITE (http://www.expasy.ch/prositc/), PRINTS
(http://www.bioinf.man.ac.uk/bsm/dbbrowser/PRINTS/PRINTS html)..
co s¢ dit liéu proteomic trong (hitp://www.genom.ad.jp/kegy/,
http://wit.mcs.anl.eov/WIT2/, http://www.nchi.nlm.nih.gov/COG) ...

Dit lidu vé enzyme va cac dudmg huong trao ddi chét. thi du ENZYME
Databases  (http://www.expasy.ch/enzyme/), vé dic tnh enzyme
BRENDA (http://www brenda.uni-koeln.de/brenda/), vé enzyme va phan

{mg enzyme (http://www.genome.ad.jp/dbget/ligand.html) ...

M1 co s¢r dir 1idu ¢6 thé dinh huéng tap trung vao nhimng mang thong
tin riéng. Song tat ca moi co s dit lidu déu duge xay dung vai tidu chi dam
bao dé dang truy cap. quan ly, va khai thac cho nguoi khai thac dir liéu.
nhim hd tro giup ho d& dang tim kiém duge théng tin mong mudn. Dé thoa
man yéu cau trén, nhin chung tat cd cac co so dir liéu déu cung cap cho
khach hang cac chuong trinh tim kiém va két ndi lién théng dir lidu rat hiéu
qua, thi du Entrez trong NCBI. SRS trong EBI hay SRS trong DDBIJ...

3.3.1. Co sé dir liéu Trung tdm Théng tin Quéc gia
ve Cong nghé Sinh hoe My

Co so dit liéu Trung tam Théng tin Qubc gia vé Cang nghé Sinh hoc
M¥ (National Centre for Biotechnology Informatic - NCBI) dugc thanh lap
nim 1988, iy la mot trong sé cic co s dir lidu sinh hoc 16 nhét thé gidi
hién nay. Co so NCBI quan 1y ngudn théng tin sinh hoc khong 16, voi
khoang 25.10° nhom dit lid¢u khac nhau. bao gdm tir théng tin vé cac cdng
trinh da cong bd. dén dix lidu vé cdu tric chudi DNA, cdu tric chudi amino
axit, céu trac gen cdc loai, cu truc khéng gian ba chiéu clia cac co chét
khac nhau... Ngudn thong tin dir lidu trong ngan hang duoc to chire va quan

ly theo tirng nhom tin. vé1 su lién thong két ndi chit ché gitra cac nhom vl
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nhau (hinh 3.7). Khi truy cip vao ngan hang, si dung cdng cu tim kiém dir
lidu Entrez, ngudi khai thac tin ¢6 thé d& dang truy ¢dp khai théc cac nhém
tin trong ¢o s& dir lidu clia NCBI véi cde dudmg dén siéu lign két dé két ndi
lign thong rat thun tién va hiéu qua. Sau diy la mét s6 mang i liéu lén

cua trung tadm dix liéu nay:

- PubMed: NCBI la mét trong sb it cac dia chi tin cdy cho cac nha khoa
hoc cong bd két qua nghién cu clia minh. Mdi cong trinh cong bd nay
dugc dinh dang phan loai bing mot gia tri s& (MEDLINE Uniguc
Identifier - MUID). NCBI sit dung ma s nay lam m3 hiéu co s¢ dé
cung Cép hang loat dich vu thong tin kém thco, thi du: théng tin veé tac
gia, diém tom tit toan bd cong trinh, tém tat ndi dung chinh, duong din
dén cac cong bd khac ¢6 lién quan... Do nhu cdu cong bd két qua nghién
ctru néi chung, va khdi luong cdng trinh cong b trong MEDLINE néi
riéng, ngdy cang tang nén NCBI di cung cdp loai hinh dich vu méi
PubMed. Dich vu PubMed s& cung cap cho ngudi khai thac tit ca cac cong
trinh khoa hoc di c6ng bd trong MEDLINE va céc céng trinh lién quan
cua cing tac gia hay cac cong trinh cla tac gia khac ¢6 cling chi dé. Thoi
gian gan day, NCBI con dua ra dich vu PubMed Central, dé cung cép
thém cho ngudi truy cdp ca nhimg cong trinh khoa hoc da nam trong ké
hoach sdp phat hanh (do cic nha xudt ban cung cip dé gidi thiéu trurde.
dudi dang théng tin tém tit gui cho PubMed).

- GenBank: La mang co so dit liu vé chu tric chudi DNA va chudi
amino axit, voi don vi co s 1a cac tép dir hiéu cua timg mach don, kém
theo théng tin mé ta vé& dic tinh cva ching. Céc tp dir lidu nay duge td
chirc theo nhém (Division). cac nhém dugce 16 chire theo ciu tric phan
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Hink 3.7. So do céu triic co s¢ dix liéu NCBI

loai loai. T4t ca cac thong tin lién quan dén chudi déu do chinh tac gia
cung cap. Co s& dir liéu GenBank ddng thdi 13 san phim hop tae qudc
thé gidi la: GenBank of NCBI
(USA4), DNA Data Bank of Japan (DDBJ, Mishima, Japan) va European
Molecular Biology Laboratory nucleotide database (EMBL. at EBI,

t¢ gilta ba trung tam dir liéu gen Ién nhdt

Hinxton, England). Ba co s& nay thuc hién ché d¢ két ndi true liép va
trao d6i cap nhat théng tin hang ngay, nén thue chét ca ba co s¢ déu so

hiru tét ca khdi luong thong tin ciia hai co s kia, va nguoc lai, dé tro



thanh bd ba co s& dit 1idu gen tip trung va 16m nhit thé gidi. V& ban chit
cAu tric, ¢o s& dir lidu nay gdm hai mang lon riéng bict la; mang div
liéu vé protein va mang dit liéu vé nucleotide, trong dé co s dit lidu vé
nucleotide dugc sir dung lam duémg din dé truy cdp sang ca dir lidu
tuong tmg vé protein (chu ¥ ring viée thay ddi, sira chita hay bd sung
thém théng tin vio timg té&p chi ¢o thé thuc hién duoc tai co sé dit lidu
dang ky diu tién).

- Entrez System: Thong thudng, mdi tép dit liéu déu truyén tai hang loat
thdng tin khéc nhau, trén co s& 16 chic theo nhém, ting théng tin nay
duoe sdp xép tai cic thu muc thich hop trong kho tang co sé dir lidu ciia
NCBI. Dich vu Entrez ra doi nhim két ndi Hién théng giilta cac mang dir
liéu ndy, gitp cho ngudi truy cap tiép can nhanh va ddy di cac théng tin
tim kiém. Nhu vay, tur Entrez khong phai 13 mét co s¢ dir liéu, ma 1a
mdt dich vu va khi str dung dich vu nay ngudi khai théc ¢é thé d& dang
tiép can cAc thong tin lién quan tir nhidu mang dit liéu khéc nhau, thi du:
dir liéu truyén théng tir PubMed, ciu tric va cac thdng tin lién quan cia
chudi xoin kép DNA va chudi nucleotide, cu triic khong gian ba chiéu
ctia chudi protein... Dich vu Entrez bao gém nhiéu mang dich vu nho
nhir: Neighboring (tim kiém théng tin c6 ndi dung gin giii nhau).
BLAST (Basic Local Alignment Search Tool), VAST (Vector
Alignment Search Tool), Hard Links...

3.3.2. Cosodirliéu EMBL

Phong thi nghiém Sinh hoc Phan tir Chau Au (Europeun Molecular
Biology Laboratory - EMBL, 1974) 1a hé théng lién két cac phéng thi
nghiém sinh hoc cta 17 nuée Ty Au va Israel, trong d6 tdp trung vao nim
trung tdm nghién ciru lon ¢ Heidelberg va Hamburg (CHLB Bure).
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Grenoble {(Phap), Hinxton (Anh) va Monterotonde (Italia), Véai muyc ticu
xdy dung, luu gitr, xU 1V co sé dir lidu va cung cip cac dich vu théng tin
lién quan dén sinh hoc phén tir va tin-sinh hoe, Vién Tin-Sinh hoc Chau Au
{(Furopian Bioinformatics Institute, truc thuée EMBL) dugce thanh ldp chinh
thire vao nam 1994. Qua qua trinh xay dung va phét trién co sé dir liéu ctia
EBI (EBI Databases) hién da tra thanh mdt trong ba ngdn hang dir liéu sinh
hoe t6n nhét trén thé gidi.

Co s¢ dit liéu nay duoc té chire va quan 1y theo khoang tdm muoi mang
khic nhau, trong do 16n nhit tip trung vao cac mang: EMBL Nucleotide
Sequence Databases, TrEMBL and SWISS-PROT protcin sequence
databases, Macromolecular Structurc Database (EBI-MSD} of 3D co-
ordinates of biological macromolecules va RHdb database of radiation
hybrid maps. Ddng thai, EBI con cung cap hau hét cac chuong trinh phén
tich va xir ly thong tin sinh hoc nhur: FASTA (Smith va Waterman, 1981),
BLAST (Altschul va ddng nghiép, 1990), CLUSTALW (Thompson v
ddéng nghiép, 1994) and Smith & Waterman (Smith va Waterman, 1981),

DALI (Holm va Sander, 1997) ... Viéc quén Iy, tim kiém va khai thac co s

dir liéu khéng 16 nay duoc thuec hién d& ding qua chwong trinh SRS
(Sequence Retrieval System). Sau day diém mot vai thong tin chinh vé ba
co s dir ligu lon cua EBI:

- Mang dir liéu ciu tric DNA (EMBL Nucleotide Sequence Database,
goi tat 14 EMBL - thanh 13p nam 1998) hién dang luu giir thong tin vé

cdu tric va dac tinh lién quan cua khoang trén hat triéu doan chudi
DNA (vo1 kheeng 2.3 ti cap nucleotide). Bdng thoi. nhu phén trén da
trinh bay, EMBL két ndi lién théng chat ché van hal trung tdm di ligu
DNA 16n khac trén thé giéi 13 GenBank (M§) va DDBJ (Nhit Ban)...
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Maing dir li¢u cAu tric Protein (SWISS-PROT va TrEMBL protcin
sequence databasc): SWISS-PROT ra dén nam 1986 tai Truomg Pai hoc
Téng hop Gionevo (Thuy ST) 12 mot thanh vién hop tac thudmg xuyén

vai EBI (tir 1987). Pay 1a mot so so dir liéu 1on vé cdu tric chudi
protein va cac ddc tinh cta chiing, cung véi cac chuong trinh xir by, mo
phéng céu tric v dac tinh phén tir protein. Do nhu ciu cung cdp va xir
ly thong tin lién quan dén mang nay rat 16m nén, sau d6, EBI di thiét lap
thém co 5o dir liéu TrTEMBL, ciing ton tai song song va két ndi chat ché
vai SWISS-PROT. TrEMBL cho phép tir dong hoan toan cic dich vu
luu giir, bao quan va phan tich xir ly thong tin, dam bao cung cép dich
vu khai thac truc tuyén 24/24 g1&r cho ngud truy cdp.

Mang dit liéu cdu tric eic chit phin tir lwong lén (Macromolccular

Structurc Database - EBI-MSD), 1a co so dir liéu lién quan dén céac hop
chit sinh hoc ¢ phén tir lugng Iém. EBI-MSD chinh 14 san phim cua du
an “Macromolecular Structure Database Project” ctia EBI nham hop tac
cung khai thac thong tin chung vén US-RCSB (Research Collaboratory
for Structural Bioinformatics, USA. noi quan 1y co so dir liéu lén vé
protein - Protein Data Bank -PDB).

3.33. Cosdédirliéu CIB - DDBJ

Co so dit 11éu CIB - DDBI (Center for Information Biology and DNA

Data Bank of Japan) 1la co s& div Lidu dat dud su quan ly cua Trung tim

Théng tin Sinh hoc. Vién Di truyén Quéc gia Nhit Ban (Japan National

Institute of Genetics)., CIB-DDBIJ 1 co s¢ div 1iéu cong nghé sinh hoc quan

trong va la co so dir 1iéu DNA duy nhat o Nhit Ban. Co so dit lidu nay

duge xdy dung trude hét nhim phue vu cho hoat dong khoa hoc cia cce

nha sinh hoc Nhat Ban. Tuy nhién, do hgp tac va lién két thong tin voi hai
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trung tam dir lidu hang diu thé giéi NCBI va EBI, nén CIB-DDBJ di tro
thanh 13 mot trong ba trung tam dit liéu Ién nhat thé giot hién nay. Co s& dit
lidu ndy cung cép truc tuyén cho ngudi st dung rit nhiéu nhém théng tin
khac nhau, bao gdm ca thong tin thuong hay truy cap va khai thac hay cac
chuong trinh xtr 1y thong tin, thi du: SRS, gententry, FASTA BLAST,
S&W, Search SQmatch XML, TXSearch GIB, ClustalW, GTOP LIBRA...

Bén canh CIB-DDBIJ, Vién Di truyén Qubc gia Nhat Ban con quéan 1y
nhiéu mang dir liéu khic nhu: WFCC-MIRCEN (World Data Centre for

Microorganisms, www.wdcm.nig.ac.jp), Genetic Resources Databaces

SHIGEN (SHared Inform. of GENetic resources, www.shigen.nig.ac.Jp) ...




4.1. Co sé xady dwng chwong trinh x ly div liéu

Su phat trién cua sinh hoc phén tir da cho phép khang dinh rang axit

NGHIEN Cl*U CAU TRUC CHUOI

DNA VA AMINO AXIT

nucleic 1a don vi co sé vat chét cha di truyén va protein 1 thanh phin

quan trong bac nhdt trong maoi co thé séng va chung dugc cAu thanh tir 20

amino axit khac nhau. Trong moi té bao song déu chi co6 ndm loai nucleotide

va giita cac nucleotide nay chi khac nhau o ban chét cia cac bazo trong thanh

phdn 13 Adenine, Guanine, Cytosine vi Thymine (hay Uracil).

DezoxyriboNucleotide Axit (DNA)

7 3 T8
P—0—f— OH=-P=-0—P—0—FH—0~
OH OM H OH OH OH
Honw wH Hom  on”

o) NH,

{N“\IHJ\NH {N\H%N Bazo purin
'*.‘/l\N/L‘NH2 NAN)

H  Guanine H Adenine

O
H,C
_ SN T./LNH ~ N
Bazd pirimidin f : : f /J%
e b

H Cytosine H Thymine H Uracil

Hinh 4.1. Pom vi co so cua md thong tin di truyén

RiboNucleotide Axit (RNA)
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Cac nucleotide nay lién két va xap xép theo trat tu nhat dinh dé hinh
thanh cac doan don vi DNA mang thong tin di truyén, duoc goi la cac gen.

So d6 nguyén 1y cu tric DNA duge mo ta trong hinh 4.2.

dau 5°

Hinh 4.2.  Nguyén Iy cdu triic xodn kép DNA
A: So do cdu triic lién két cdc nucleotide
B: Lién két cap bazo twong d(.';ng ddc hiéu trén chuoi
Cva D: M6 hinh cdu triic xoan kép DNA

40



Thanh phan mang théng tin di truyén ctia moi sinb gidi déu ¢o ban
chit DNA (chi cd mot s& loai virut 1a RNA). Su khac biét gifta cac loai
chinh 1a do dédc trung DNA cua ching, & cAu tric gen, & sd luong, hoat
tinh va su tuong tac gilra cac gen trong qua trinh séng. CAu trGc DNA cla
sinh gi¢i mang tinh én dinh rat cao, do hinh thanh chu tric xodn kép dac
trung. Lién két nay 1a két qua cia su két cap gitra hai bazo nito trong (mg
trén hat soi ludn tudn tha quy luat cia hai cdp bazo purin - pirinudin la A-
T va G-C (hinh 4.2).

Nhé cdu triic xodn kép trén nén trong qua trinh sinh san, trét tu ciu
tric DNA dugc tai ban vai do chinh xédc cao. Qud trinh tai ban DNA ¢o

thé mé ta tom tit gdm hai giai doan sau (xem so dd hinh 4.3):

e  Giai doan khoi mio: Vao dau giai doan sinh tong hop, mot protein
dac hiéu B dam nhiém chire ning nhén biét diém khai dau sao chép sé
lien két vio diém khoi diu sao chép ori (replication origine). Tiép
theo enzymc topoizomerase s& lién két vao hai phia diém khoi dau va
dam nhiém nhiém vu lam gidn xoan. Trong khi d6, hai phén tir
enzyme helicase lién két vao hai soi don DNA dé tach mach tao ra
chac ba sao chép [chac sao chép c6 trudmg hop hinh thanh ddng thei
vé ¢a hai 'phia cta diém khdi diu, song ciing ¢ thé chi xdy ra theo
mot phia, va & t& bao nhan hoan thién (eucarior), chudi xodn kép
DNA dudi xodn tai mot sb vi tri nhat dinh tao thanh clng lic nhiéu
chac sao chépl. Péng thai, cac phin it protein SSBP (Single Strand
Binding Protein) lién két vao hai sgi don dé 1am phan ly hoan toan hai
sl vl nhau.

e Giai doan tdng hop kéo dai mach: Qua trinh tong hop kéo dai mach
xay ¢6 trinh tur va kiéu xic téc khac nhau trén hai soi DNA, trong do
mét sg1 duoc t6ng hop kéo dai hén tuc (so1 dan — Leading Strand),
con soi kia (sgi chdm — Lagging Strand) dugce téng hop theo timg
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doan Okazaki roi méi ndi lai voi nhau. Qua trinh kéo dai nay dugc
xlc tac boi hé enzyme DNA-polymerase. Trén soi dan, dau tién
enzyme primase s& gan vao soi c6 dau tu do 3° mot doan modi RNA.
Tiép theo, phirc hop enzyme DNA-polymerase III s& doc trinh tu
mach khudn va kéo gan tiép cac nucleotide tiép lai thanh mach va vao
ding vi tri trong Ung véi trinh tu chudi khuon theo hudng 5°-3° (néu
lip ghép sai, hoat tinh exonuclease s& cét i nucleotide nay va lap
ghép nucleotide khac tuong tng dung tr¢ lai). Cac nucleotide trude
khi tham gia phan uimg dugc phosphoryl hoa thanh dang hoat dong
mang nang luong.

m-
w-
@
w,

Huong dich chuyén £ AN,

p s vy
chac sao chép L T
-
e \)’

LT

¥
s ~— ,/-__ﬁ"n'\
™™ TA e
Topozomerase'\_ ! g

111

. Soimgi _ |
ting hop

Hinh 4.3. So do nguyén Iy tdi ban bao toan DNA
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Trén sg1 cham, qua trinh sao chép xay ra gian doan tung doan va phuc
tap hon: dau tién, mot enzyme primase s& gan 1én sot khuon, vio phia chac
sao chép, mot doan moi RNA (khoang 10 nucleotide va doan moi cu tric
turomg (mg voi ciu trie trén soi khudn). Enzyme DNA-polymerase I sé
gén cae nucleotide vao mdi va tong hop kéo dai theo hudng nguge lai voi
chac sao chép thanh timg doan DNA ngan. duoc goi tén 1a cac doan
Okazaki vdi khoang 1000-2000 nucleotide, cho dén khi gap doan méi
RNA trude thi dimg lai tdi enzyme nay roi ra va tiép tuc tham gia vao
t(:)ng hop doan moi. Tiép theo. enzyme DNA-polymerase | s& cat bo doan
mdi RNA va gan tiép cac nucleotide moi vao Ifip diy khoang tréng theo
hudng 5°-3°. Doan DNA ngz'ln mdi nay sé€ duge ndi hai dau vao doan

Okazaki hai phia nhd enzyme ligase d¢ gan licn mach sgi sau.

Trong qué trinh phién ma tai ban DNA, trong mét s trudmg hop cd
thé xay ra su sao chép tong hop “nhdm [An” mot nucleotide khong tuong
thich vao mach. Sau do, nhé enzyme exonuclease, viée sira chita sé xay ra,
Théng thudng viée sira chita s& thay thé nucleotide la dé wrong thich voi
trat tr ¢i trén sgi khudn; song vin o thé xdy ra kha nang nucleotide trén
so1 khudn bi thay thé dé tirong trng vai nucleotide trén soi moi téng hop
(theo so dd hinh 4.4y,

Ngoai ra, do nhidu nguyén nhan khac nhau, trong qua trinh phién ma
hofic ngay ca vao thoi diém khong xay ra qua trinh sao chép, cé thé xay ra
viée dit doan mat mdt sé nucleotide, hay bi chén thém vao chudi mot
doan nucleotide khac, hodc xay ra hién tuong ndi dao doan DNA bi dat
ody. T4t ca cac truomg hop nay déu lam thay déi ban chat trinh tr chudi
x0an kép DNA ban déu, nghia 1a giy ra dot bién cdu tric DNA. Su bién
d6i nay, phu thude vao ban chat va vi tri thay thé, c6 thé khéng 1am thay
déi tinh trang cua ching (d6t bién lan) hodc lam thay ddi tinh trang ban

dau, hodc lam xudt hi¢n tinh trang hoan todn mai (dot bién troi).
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Hinh 4.4. So d6 nguyén Iy xudt hién dot bién trong qud trinh phién ma

Protein la thanh phan chinh va quan trong béc nhit cua moi co thé
song. Cac phéh tir protein c6 cau tric phirc tap hon nhiéu so voi axit
nucleic. O dang mang hoat tinh sinh hoc trong diéu kién tu nhién ching
ton tai dudi dang cdu tric khong gian ba chidu phuc tap. V& ban chét,
phén tir protein la mot polymer cau thanh tir 20 amino axit khac nhau nhu
trong hinh 4.5.
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Hinh 4.5. Cédu triic hod hoc cua cdc amino axit

Co ¢hé qua trinh sinh tong hop protein ¢6 thé md ta toém tat nhu sau:
Théng tin di truyén mi hoa cho phén tir protein lwu gifr trong cdu tric
chudi DNA, dau tién trdi qua qud trinh phién ma dé téng hop ra phin
RNA thong tin mRNA (¢ céc sinh vat nhdn hoan thién, qua trinh phién mi
khéng xay ra lién tuc ma dirt quang do bo qua cac doan khong mang ma
sinh tong hop intron ndm trén soi DNA). Tiép theo. phan tdr mRNA nay s&
trér thanh sgi khudn cho qua trinh dich ma trén nbosom dé tbng hop nén

phan tir proteih tuong (g, Song song v&i qua trinh trén, cac amino axit
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tham gia vao qua trinh dugc hoat hod va s& lién két véi cac phan tir RNA
van tai (tRNA) tuong tng. Tiép theo, cdc phan tr tRNA s& van chuyén
chiing dén ribosom. Vi su nhan biét tuong thich cua cap lién két codon-
anticodon (hinh 4.6), phan tr tRNA s& van chuyén amino axit nay vao

dting vi tri lién két, duge quy dinh trén trinh tu cdu tric chudi mRNA.

Ribosom
mMRNA

Hinh 4.6. So do nguyén Iy qud trinh phién ma va dich ma tong hop protein

Theo co ché trén, trinh tu ciu tric chudi amino axit duge tong hop ra
twong dong hoan toan véi ciu tricc chudi khuon mRNA. Diéu d6 cho phép
rit ra két luan 13 vi tri twong ddi cua cac amino axit trén chudi duoc ma
hoa trén chinh cau tric chudi DNA da duoc sir dung lam khuodn trong qua
trinh phién ma. Pdng thoi, nhu da trinh bay & phan trén, gen 1a mot don vi
chirc nang co s¢ cua bd may di truyén va xac dinh mét tinh trang nhat
dinh. Nhu vay, c6 thé néi thong tin di truyén duge ma hoa trong chinh cdu
tric cua cac gen tuong ung. Sinh hoc hién dai da xac dinh dugc moi bo ba
nucleotide 14 mot don vi ma thong tin di truyén. Moi lién hé giita cac don
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vi mi di truyén véi cac amino axit hay thong tin di truyén twong tmg duoc
trinh bay trong biéu dé hinh 4.7. Trong biéu dé nay, thr tu bd ba
nucleotide mad hoa cho amino axit twong ing dugc doc tir vong tron trong
ra vong tron bén ngoai va cum ky tr UAA, UAG, UGA dam nhiém vai
tro tin higu két thic chudi.

axit
Glutamin

axit
Asparaginic

Hinh 4.7. Biéu dé xdc dinh ma di f?‘ff}"é:n
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Trinh tu chudi polypeptide trén duqé goi 1a ciu tric bac mdt cia phan
tir protein. O trang thai tu nhién, chudi polymer nay lién két voi nhau theo
kiéu nhat dinh d& hinh thanh cAu tric xodn dic trung o va cau tric B (a-
helix va B-sheet — céu tric bac hai). Céc chudi o va B nay cudn xoan lai
trong khong gian theo kiéu trat tu riéng cua mdi dang protein tao ra céu
tric khong gian bac ba va cac phan tir protein bac ba tiép tuc cudn lai
trong khong gian hinh thanh chu trac bac bdn. Cau tric bic cao 1a dang
cAu tric tu nhién phd bién ctia cic phan tir protein va, voi phan lén protein
tw nhién, khi cdu tric nay bi pha v sé kéo theo su thay ddi 1én hay bi mét
hoan toan chirc niang sinh hoc cua ching. So dd nguyén ly dang cdu tric
co s& cua phén tir protein duge mo ta trong hinh 4.8.

@ |
HOOC--E~ @ s-¥ NH:2 LQ_/ p

“ s - SJ—
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Ky L5490 | o---P
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H\N V/F &
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Hinh 4.8. M6 hinh cdu triic xoan protein
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Nhu da trinh bay & phin trén, cdu tric chudi xodn kép DNA, co quan
mang théng tin di truyén, cdu triic phan tir protein, qua trinh tai ban DNA
va qua trinh sinh téng hop protein xay ra theo co ché dic thi va logic. Su
dung céc ky tur vidt tit tén cac nucleotide va tén cac amino axit ngudni ta dé
dang ap dung cdng nghé thong tin ¢& moé phong va md hinh hoa cac qua
trinh dy. nghia 13 co thé 3 dang sé hoa dé mé ta dic tinh tr nhién cia cac
vat liéu sinh hoc. Trén co s& nay, viée nghién aru, so sanh, xir ly dit ligu
va thiét ké mo phong chuong trinh nghién ciru thue nghiém cé thé tién
hanh mdt cach thuin lgi va hi¢u qua hon so voi cach thie di thuc hién

theo cong nghé cb dién.

4.2. Nghién ciru so sanh cau trac chubi

So sarh cAu tric chudi ta k§ thudt hay thuft toan & so sanh ciu tric
hai chudi (pair-wise alignment) hay so sanh dong thol nhidu chudi voi
nhau (multiple sequence alignment), b?mg cach tim kiém xac dinh cac dic
diém hoic cac thude tinh riéng gidng nhau gitra cac chudi. Viée so sanh ¢6
thé tién hanh theo timg viing (local alignment) hay thuc hién trén toan b
chudi (global alignment). M6 hinh so sanh don gian nhit c6 thé md ta qua
so dd hinh 4.9.

So sanh téng thé c& chudi
LGPSSKQTGKGS-SRITDN

LN-YTKS AGKGAIMRLGD N

So sénh cuc bd mét doan chudi
LGPSSKOQTGKGS-SRITDN

MN-YTPS A(‘KGMIM- LGT N

|
¢

Hink 4.9. M6 hinh hai dang so sinh chudi gian don
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Ky thuat so sanh cdu tric chudi duoc tmg dung dé kham pha thong tin
vé chitc ning, cdu tric chudi va mdi quan hé tién hoa the hién trong su
bién ddi cAu trac gita cac chudi véi nhau. Thi du: hai chudi ADN tuong
ddng cao voi nhau vé ciu tric rit ¢6 kha ning ciing c6 ngudn goc tir cing
mot chudi, nghia 14 ¢6 quan hé ho hing gin giii v& mat tién hoa voi nhau,
va rat nhiéu kha nang ching s& ¢6 nhimg chirc ning tuong déng voi nhau,
hay hai chudi protein déng nhit cao véi nhau, nhidu kha nang sé ¢o dic
tinh hod sinh va ¢6 cu tnic khéng gian tuong ting oibng nhau. Tir két qua
so sanh ndy, cho phép nha nghién ctru ¢é thé cin cir vao dic tinh da biét
ciia chudi no dé du doan dic tinh cha chudi kia. Nho vy, cho phép rut
ngz‘in rit 1on khdi hrgng thuc nghiém kiém tra cac dac tinh trén va lam co

s& dé xay dung céc phuong an td chirc nghién ciru tiép theo...

Dé tim hiéu co s& thuat todn so sanh ching ta hiy xem phuong phap
phan tich so sanh sit dung ma trin diém don gian sau ddy: Gid st ngudi
phén tich ¢in so sénh do tuong dong (hay phan ly) cla hai chudi véi nhau.
Diu tién ngudrd ta thiét 1ap bang 6 vudng va chép trinh ty mdt chudi theo
hang va mét chudi theo ¢dt doc vudng goc vdi nhau. Sau d6, danh déu vao
tAt c& cac & vudng tuong g ciing véi mot nucleotide, dung thude ké ndi
cdc & duoe danh déu lién ké nhau theo chiéu duémg chéo phia goc trén bén

trai ké xudng dé xac dinh doan chudi tuong déng theo so dd hinh 4.10.
Trong thi du so sanh nay, co thé théy duong nhu ton tai mot kha nang
|2 hai chudi ¢6 cling ngudn gde, voi sy sao chép “nham 1an” gifta ching &

doan GGC va mot dét bién dirt doan tai C theo so d6 nhu sau:

ATCGAGGCTAATCACACT
ATCGACTATAAT-ACACT
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Hinh 4.10. So d6 ma trén diém so sanh xdc dinh cu tric chuoi

V&1 phuong an so sanh déng thoi ba chudi: ATGT, TGC va CT thi so
dd nguyén 1y gian don nhét ¢6 thé mé ta qua hinh 4.11.
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Hinh 4 .11, So do nguvén v so sanh cau triic ba chudi
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Tuy nhién, dé tim hiéu va kham pha quy lufit vé su trong dong vishay
phan ly cua cac sinh gidgi trong tu nhién, doi hoi phai nghién ctru trén
lwong rat 16 cac chudi ¢ dic tinh gin giii nhau. Nghia 13 phai tién hanh
phép so sanh ddng thoi timg cip véi nhau va tét ca cac cap doi twong
nghién ctu. Dé thue hién duge myc tiéu trén, nhidu nhém tée gia da hoan
thién cac chuong trinh xor 1y dit lidu da chudi (Dinamic Programing for
Multiple Sequence Alignment - trén co s& mg dung nhiéu thuft toan khac
nhau, thi du cdc thudt toan ma trin PAM, ma tran BLOSUM, thudt toan
mo hinh hdp den Markov..). Sau day 1a mot sé dia chi (hay duong dan
sidu lién két) va dic diém chinh ctiia mét s& chuong trinh phén tich céu
truc hién nay:

e Diaglin 2.2.1 : http://bibiserv.techfak.uni-bielefeld.de/dialign/

o  AlignACE3.0 : http://atlas.med.harvard.eduw/cgi-bin/alignace.pl

o Genome Vista - hitp://pipeline.1bl.gov/cgi-bin/GenomeVista

o MAVID multiple alignment: http://baboon.math berkeley.edu/mavid/

»  Partial Order Alignment - http://www bioinformatics.ucla.edu/poa/

¢ multiple alignment of genomic sequences using CHAQOS and
DIALIGN : htip://dialign.eobics.de/chaos-dialign-submission

e  Wavis Alignment visualization tools : http://wavis.img.cas.cz/

o The Gibbs Motif Sampler (for DNA) :
http://bayesweb.wadsworth.org/cgi-bin/gibbs.9.pl?data_type=DNA

o  Meta-MEME : http://metameme.sdsc.edu/submit-verify html
o  GP Sequence Hom(;;logy Search :

http://spock.genes.mg.ac. jp/~genome/adseqsch.html

e MaliP / Multiple alignment for protein sequences :
http://www.softberry.com/berry.phtml?toptc=mali&group=programs

&subgroup=mal:
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5 CHUONG TRINH PHAN TiCH
" CAU TRUC CHUOI CLUSTALW

5.1. Pai cwong vé chwong trinh CLUSTAL

Chuong trinh “CLUSTAL” 13 day cac phién ban phin mém phén tich
két qua thi nghiém vé cdu trac chudi DNA hay protein, bing phuong phap
so sanh ddng théi giira tat ca cac chudi ma ngudi yéu cdu di lua chon cung
c:.flp cho chuong trinh (vé& khéi lugng, vi tri cac doan dit hay doan cheén dic
hiéu...), d tim kiém phat hién ra nhimg dic diém ddng nhét. dac diém gan
giil hay phén ly gitta ching. Qua do, chuong trinh s& xay dung quan hé
trong quan dang hinh ciy va cung cap thong tin lién quan dé dyu doan dac
tinh ctia chubi phéan tich. Phién ban CLUSTAL dau tién dugc viét bang
ngdn nglt FORTRAN (1989), cic phién ban sau hoan thién dén va hai
phién ban cudi “CLUSTALY” va “CLUSTALW” dugc viét bang ngdn ngir
TURBO C (hai phién ban cudi nay c6 thé_chay trén nhidu moi trrong khac
nhau: UNIX, MAC va PC). Ngudi sir dung cé thé tai mién phi tat ca cac
phién ban chuong trinh “CLUSTAL” qua internet. Tuy nhién, hiéu qua va
tién toi hon ca la g dir liéu va yéu cdu phén tich dén cac ngan hang dir

liéu lom dé “phén tich va xir 1y truc tuyén” (cé thé truy cap qua céc dia chi:

http://www.ch.embnet.org/software/ClustalW html; hay
http://www.ebi.ac.uk/clustalw/ - phién ban cudi “CLUSTALW” xem
Thompson, J. D.; Higgins, D.G. and Gibson, T.J. (1994) - Nucleic acids
research, 22(22):4673-4680).




Ngay nay, viéc xtr ly phan tich cu tric chudi da tro thanh cong cu hét
sirc quan trong trong cdng nghé sinh hoc. Thi du két qua so sanh chu tric
chudi DNA cho phép chi ra cac ving bao toan va vung phan ly cua chudi
kiém tra. Trén co s& d6, nha sinh hoc c6 thé du doan dugc dic tinh chudi,
hoach dinh cac thuc nghiém dé kiém tra lai cac dac tinh cta chudi, hoic
tim kiém phuong 4n tac dong nham lam bién doi céu tric chudi. hay tir do
du doan duoc ciu tric va dic tinh cua cac gen (va protein) méi (bao gdm
ca cac san phém nhan tao dugc tao ra mang cac dac tinh mong mudn).
Viée so sanh c6 thé tién hanh theo phuong an toan bd (global alignment)
hay ting doan (local alignment), so sanh tong hop vai tat ca cac chudi da
lya chon hay so sanh timg cap chudi riéng r& voi nhau... Giao dién truc
tuyén chuong trinh Clustal W c6 dang nhu trong hinh 5.1.

= Help Index iﬁliEEiﬂE’ Submission Form

. nersl Hel - . 3 ; R RAL LY, A Akl
NELEERS RN Clustal W is a general purpose multiple sequence alignment program for DNA or proteins. It

= Formats produces biologically meaningful multiple segquence alignments of dvergent sequences. |t

calculates the best match for the selected sequences, and lines them up so that the identities,

-G . -
e similarities and differences can be seen. Evolutionary relationships can be seen wia viewing
= Matro Cladograms or Phylograms.
« References | ® ] pownload Sonware
= ClustalW.Hep YOUR EMAIL ALIGNMENT TITLE RESULTS ALIGNMENT CPU MODE
- F - =
M SLATARR A [ ngquence [mtsraclne_‘d lfull ﬂ Ismgle;]
= Jalview Help
) KTUP WIND OV SCORE TYPE TOPDIAG PAIRGAP
= Scores Tabie WORD SIZE) LENGTH
= Ahgnment. -
i n ide[ -I |def wl I?err:ant =l [d‘-’[II Idet vl
= Guide Tree
MATRIX GAP OPEMN END EAF GAP
¥, Reipurs CAPS EXTEMSION DISTANCES
Jaer = [der =] [er =] | def [a=r =]

OUTPUT PHYLOGEMNETIC TREE
OUTPUT DUTPUT TREE TYPE CORRECT DIST. IGMNORE GAFS
FORMAT ORDER
[sin winumbers = [atigned =] [rone <] off = off =
Enter or Paste 5 set of Sequence’s in any supported format;
=]
|

Uplaad a file: | Browss. | Run | Reset |

Hinh 5.1. Giao dién chiwong trinh ClustalW truc tuyén
(http://www.ebi.ac.uk/clustalw/)
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5.2. Str dung chwong trinh

Dit li¢u cua chudi cin phin tich cdu tric phai duge Iuu toan bd trong
mot tép dudi médt trong cac dinh dang ngén nglr sau: FASTA (Pearson),
NBRE/PIR, EMBL/UniProt/Swiss Prot, GDE, ALN/CLUSTALW, GCG/
MSF va GCGY/RSF (Thuimg céc chuong trinh tich hop sdn trong thiét bi
phan tich hién dai hay dir liéu luu trir trong cdc ngdn hang dir ligu truc
tuyén déu da chuyén két qua dinh dang thanh mét trong cac ngdn ngir trén).
Chuong trinh xir 1y s& tu dong nhén dang cac dang tép trén va phan bigt
chudi DNA/RNA hay chudi amino axit.

Gia st ngudi phan tich mudn nghién citu xac dinh quy luat van dong
tuong ddi 16n tai trong trong mdt nhém chudi co déc tinh sinh hoc gan giii
nhau (nhém chudi ciing ngudn). Céc chudi ndy duge tim kiém va lra chon
tlr trong cac ngdn hang dir liéu (xem két qua tim kiém, chuong 9). sau khi
da phan tich k§ ludng ddc tinh tuong dong v& mat sinh hoc, thi du tir két
qua phén tich dic tinh sinh hoc da lra chon duge 13 chudi sau:

BF056441 BE848719 BF022813 BF452255 BG089808
BG147728 AF186109 AF310722 AF362887 BI817778
AF186110 AF362886 AF087679

Dé phat hién quy luat vin dong tuong dbi cua nhom chudi ndy, ngudi st
dung tai vé tht ca 13 tép trén, tir ngdn hang dir lidu. rdi chép tuan ty vao
thanh mét tép chung. Yéu cdu bt budc 1a cac chudi 12 phai cing viét theo
mdt kiéu dinh dang théng nhat, duge chuong trinh ClustalW chip nhan, ma
khong phan biét thr o cac chudi duoce chép. Thi du. theo ngdn ngit FASTA
mdi chudi goém hai phan: dong théng tin diu (zbm 4 théng sb. phan cich
bang ddu " 1a: ky hiéu khai ddu >, ky ma hiéu chudi. tén chudi va mé ta
tém tat dac tinh chudi; con dong thir hai 1a trinh tu cau tric cva chudi. Tép

dir li¢u chung c6 dang nhu sau:
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=0l :BFOS6441 BFG56441; 7k05a04.x1 NCI_CGAP_GC6 Homo sapiens cDNA
¢lone IMAGE:3443238 3' similar to SW:TPM4 HUMAN P07226 TROPOMYOSIN,
FIZRCBLAST NON-MUSCLE TYPE ;, mRNA seguence.

acagtigraagaatctaaagtgtggattttattccattgoacaatttgectagtgtattte
ctgggtagtgtggtgctgaataaataggaataaatgetacttaaggaaaaaataagagag
Ctgaaaaagetggtgocatttgaaaaadaaaagggaaggaatgagatttaactggtgetc
daagottetocgatacaaaatatirggtecatgtattcataatttgettgacattiocage
aaagcgaagatggcaataacaaaaggaacttcttacaagagaagagaaagacccacggag
ctocagagtttotgttggaacaagactettetgttttgettatatacagttaagitogtt
tagtgtctgatccagtgtectgatgtaagoocacgttotottotttggeoctgggeraagttt
ctocttecaggtcatcaattgtobtttccagttttgeaacegttetotetgoaaattcage
acggototcagoctctttcaygtttgtcagacagaagtttaatttottocbtcatattegte
ctoccttttcagaatacttttcagatgeagoctocagagatttecagattgtagttacaatt
ctgagttcottoteocaggteaccacattttattcagacacetecegeacgettetotgooct
ctcagctaaccctte

=embl :BE84871% BEB48719; uw$lcl07.yl Scares thymus 2NbMT Mus
musculus ¢DNA clone IMAGE:3419148 5' similar to SW:TPM4 HUMAN
F27226 TROPOMYOSIN, FIBROBLAST NON-MUSCLE TYPE ;, mRNA seguernce.
tattaccaatctgoctiggeatttectgeoaaggtggaaacchggtaataagoggaacttot
tacaaaagaggaagacagggcacactctoctggagtggagttggtgttaaaacagtactot
Cctggttragtttatatacagttaagttogtttagbtgtotggbccagtgtoctgatgtaag
cccacaticbettoctttggoctgggcaagtttttcttccaggtcatogatigtottoten
agttragaaactgtoctitoctgraaactoageotogggtotcagectecttecagettgtoca
gacagaagclttgatetcttottcatatttatecctocttttcagaatacttttcagaagea
goctocagtgatttoagattgttagttacattocttgagetcttcttecaggtecaccacac
tttagttcagatacctocgeoctctoctetgetectecttcagotcaccectoraggatgace
aacttacgagceaacctecteoatactigoggtocggoctacgtcagtgatgtgettggetget
ttgageotgcatctoccaggatctacatecttttgotecatetttocatggotbogttoectart
accttcoatgoctcetetecactetocatcagragoochoctotgoctotttcagattetgoaag
gctgtggcocagotgotbotgaccctgtocaattocnte

=»emrbhl :BFO22813 BF022813; uwdlc07.x1 Scares_thymus_ZNBMT Mus
Mmusculus cDNA clone IMAGE:2419148 3' similar to SW:TPM4 RAT P09495
TROPOMYCOSIN 4, EMBRYONIC FIBRCBLAST ISOFCRM ;, mRNA sequence.

coggatcccageagaacgattgagotatggooggoct caactcactggaggcagtgaage
graagatccaggocctgragoagraggeagacgacgcagaggategocgegcaaggeoctgs
agocgcgaactggatggegagegegagoggegcgagaaagoigaaggagargcageoogesc
tcaaccgecgeatccaactgotggaggaggaactaggacogggetcaggagragotggeca
Tagcccoogoagaatcotggaagaggeagagaaggoctgotgatgagagigagagaggeatga
aggtaatagagaaccgagccatgaaagatgaggaaaagatggagafcctggagatgcagc
traaagaagrroaageacatcactgacgaagecgacegeaagtttgaggaggrtgetogt
=emDl:BF452255 BF452255; uzBedll.yl NCI_CGAP Lu2% Mus musculus cDNA
clone IMAGE:3675557 $' similar to SW:TPM4 RAT P03495 TROPOMYOSIN 4,
EMERYONIC FIBEROBLAST ISOFORM ;, mRMNA seqguence.

gagcocagcagaacgattgagotatggooggoctcaact cactggaggoagtgaagogoa
agatcraggeoctigragragraggcagacgargeagaggatogegogaaagygectgoago
gogaactguatggogagogogagoygoygcgagaaageteaaggagatgoagoogototoa
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accgccgcatccaactgctggaggaggaactggaccgggctcaggagcagctggccaéag
coctgcagaatcotggaagadgragagaaggctgotgatgagagtgagagaggcatgaagg
taatagagaaccgagcecatgaaagatgaggaaaagatggagatcoctggagatgcagotea
aagaagccraagcacatCcactgacaaagoogacogcaagtantgagaggttgetogtaagt
tggtratoctggaggatgaactgaagagagcadagyagagggogaggtatectgaactaaa
gttggtgacctggagaagagctcaagaatgtaactaac

»embl :BGOB9808 BGORSAECHE; mabB2bll.x1 NCI CGAP BC3 Mus musculus cDNA
clone IMAGE:3976676 3' similar to SW:TFM4 HUMAN PO7226 TROPOMYOSIN,

FIEROBLAST NON-MUSCLE TYPE ;, mRNA seguence.
agctgtcegooggagcoocagragaacgagtrgagotatggooggoctcaactcactggagge
agtgaagcgcaagatccaggeoctgcageagecaggeagacgacgeagaggatcgegogea
aggcctgraqcgrgaactggatagogagogegagegygcgogagaaagotgaaggagatge
agccgetotcaaccgocgeatoecaactgoetggaggaggaactggaccgggotcaggagoa
gctggccacageoctgcagaatctggaagagqeagagaaggetgotgatgagagtgagag
acgcatgaaggtaatagagaaccgageratgaaagatgaggaaaagatggagatceotgga
gatgcagctragagaagocaageacatcactgatgaagocgacogeaagtatgatgaggr
tgetegtaagttggtcatcctggagggtgagetgaagagagcagatgageggaoeggagyt
atctgaactaaagtgtggtgacectgtaataagagetcatgaatgtaactaacaatctgaa
atgactggaggetgtatttgagaagtattctgaataggaggattagtatgaagaagaaga
taagottatacctgataagcrgaaggraggtggaaaccagtoctggatrtgragacaga

»embl :RG147728 BG147728; mab53fos.x1 Spares NMEBA brarchial arch
Mus musculus cDNA clone IMAGE:3574147 3' similar to SW:TPM4_HUMAN
PO7226 TROPCOMYOSIN, FIBROBLAST NON-MUSCLE TYPE ;, mRNA segquence.

caactcactggaggcagtgaagogoaagatccaggeococtgragragoaggcagacgacge
anaggatcgogogcaaggectgragegeogaactggatggogagotctageggogogagad
agotgagggagaggggagogorchicaaccgeogeatccaactgotggaggaggaactgga
cocgggotoatgageagoctggocacagococtgoagaatctggaagaggragagaagaoctgo
tgatgagagtgagagaggcatgaaggtaatagagaaccgagocatgaaagatgaggaaaa
gatggagatcctggagatgragoctcaaagaagocaagcacatcactgatgaageocgacay
caagtatgaggaggttgctogtaagtiggtcatcotggagggtgagoigaagagageata
ggagcgggcggaggtatctgaaciaaagigtiggtgacocctgaagaagagectcaagaatgt
aactaacaatctgaaatrcactggaggetgetteigaaaagtattctgaaaaggag

»embl :BIBL17778 BIL7778; G3-720 Axolotl Lambkda Zap Library
Ambystoma mexicanum <DNA similar to Homo sapiens

gb|AAG17014.1|AF186109 1 (2.0e-40), TPM4-ALK fusion oncoprotein

type 2, mRNA sequence.

cogoggtacoctaagoctictoggatcogagactcttottcooat ngaggoocococcoo
gccccccagcagggaagatgtcggg:ggcagttCcatcgatgcggtgaagaagaagatcc
agagcottoageaggtgygcggacgaggoogaagageggygocgagatoctgragagggadg
tggacgoogagagdcadbgoagggagogggocgaggcagacgtgggatcgotcaaccgec
gratccagctggtagaggagaagotggacogtgoocaggageoaccttgoccactgecctge
tgaagt tggaggagygcggagaaagctgragacgagagtgaacgaggeatgaaggtoattyg
azaaccgagoeoaccaaggacgaggagaagatggagatccaggagatgeagttgaaagagg
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ccasacacatagoagaggaggocgaccgoaaa

=embl :AF186109 AF186109; Homo sapiens TPM4-ALK fusion oncoprotein
type 2 (TPM4-aLK fusion) mRNA, partial cds.

gccatggoogygoctcaactcoctggaggoggtbgaaacgraagatocaggoootgoagoag
caggeggacgaggeggaagaccgecgogecagggcotgcagegggagotggacggogagege
gagcggegogagaaageotgaaggtgatgtggecgooctcaacogacgoatcecagotegtt
gaggaggadttggacagggchcaggaacgactggocacggooctyoagaagetggaggag
gcagaaaaagctgcagatgagagtgagagaggaatgaaggtoatagaaaaccgggocatg
aaggatgaggagaagatggagattcaggagatgcagetcaaagaggocaagcacartgeg
gaagaggctgaccgraaatacgaggaggtagotogtaagotggtocatootgyagggtgag
ctggagagggoagaggagegtgogygagytgtetgaactaaaatgtggtgacotggaagaa
gaactcaagaatgttactaacaatctgaaatototagaggctgratctgaaaagtatoct
gaaaaggaggacaaatatgaagaagaaattaaacttotgtotgacaaactgaaagagyct
gagacccgtgctgaatttgcagagagaacggttgraaaactggaaaagacaattgatgac
ctggaagtgtacogooggaagracraggagetgeaagecatgcagatggagetaca

»embl:AF186112 AF186110; Homo sapliens TPM4-ALK fusion oncoprotein
type 1 (TPM4-ALK fusion) mRNA, partial cds.

ctctcageccaggoggattgaaggatggaattecaacgaggoctoococcogoctegtoccace
trggotgaaggtgatgtggocgocctocaaccgacgcatocagetogttgaggaggagetg
gacagggctcaggaacgactggcoracggcooctgragaagoetggaggaggcragaaaaaqot
gcagatgagagtgagagaggaatgaaggtgatagaaaacocgggecatgaaggatgagyag
aagatggagattcaggagatgoagotcaaagaggocaagcacatbgoggaagagaoctgac
cgcaaatacgaggaggtagoicgtaagetggteatcctggagggrgagetggagagggea
gaggagcgtgoggaggrgtorigaactaaaatgiggtgacciggaagaagaactcaagaat
gtitactaacaatctgaaatctctggaggctgecatctgaaaagtattctgaaaaggaggac
aaatatgaagaagaaattaaacttctgtoctgacaaactgaaagaggotgagaccogtget
gaatttgcagagagaacggttgocaaaactggaaaagacaattgatgacctggaagtgtac
cgccggaageacraggagoctgeaagocatgcagatggagetgoagagocctgagtacaag
ctgagcaagotcogracctogaccatcatgacoyactacaacconaactactgettbget
ggcaagaccroctecatcagtgacctgaaggaggtgocgeggaaaaacatcacectoatt
cggggtctaggocatggegoctttggggaggigtatgaagacraggigbococggaatgooc
aacgaccoaageoecectgoaagtggotgtgaagacgotgootyg

»embl:AF310722 AF310722; Homo sapiens tropomyosin 4-anaplastic
lymphoma kinase fusion protein (TPM4-ALK) mRNA, partial cds.

cgegoecatggocggocticaactococtggaggoggtgaaacgcaagatoccagacootgeag
cagcaggoggacgaggogygaagacogogocgoagegoctgagegggagotggacggeygay
tcgcgagoggogogagaaagotgaaggrgatgrgocogocctcaacogacgoarccaqgeto
grtgaggaggagttggacagggorcaggaacgactggecacggcoctgecagaagotggag
gaggoagaaaaagctgcagatgagagtgagagaggaatgaaggtgatagaaaaccgggec
atgaaggatgaggagaagatggagattcaggagatgocagetcaaagaggcocaagracatt
gcggaagaggcetgacegoaaatacgaggaggragoetcgtaagetggrcatcctggagggt
gagctggagagggeagaggagogtgcggaggigtoctgaactaaaatgtggtgacctggaa
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gaagaactcaagaatgrtactaacaatctgaaatctotggaggotgcatctgaaaagtak
totgazaaggaggacaaatatgaagaagaaattaaactitetgtotgacaaactgaaagag
getgagacccghigcotgaatttgragagagaacggttgeaaaactggaaaagacaattgart
gacctggaagtgtaccgocoggaagoaccaggagotgcaagocatgcagatggagotgoag
agcocotgagtacaagotgageoaagetoegracctcgaccatcatgacogactacaaceoe
aactactgcbttgetggeaagacctecteratcagtgacctgaaggaggtgecgoggaaa
aacatcaccetcattocggggroetgggecatggogectttggggaggtgtatgaaggocag
gtgtcoggaatgocraacgacocaagooccctgecaagtggotgtgaagacgetgooctgaa
gtgtge

»embl :AF362886 AF362886; Homo saplens tropomyosin 4-anaplastic

lymphoma kinase fusion protein major isocform mRNA, partial cds.

ctggcagagteccgttgocgagagatggatgagragattagactgatggaccagaaccty
aagtgtctgagtgotgrotgaagaaaagtactctocaaaaagaagataaatatgaggasagaa
atcaagattocttactgataaactcaaggaggeagagacoccocgtgeotgaat ttgoagagaga
acggttgcraaaactggaaaagacaattgatgacctggaagtgbaccgecggaagraccag
gagctgraageoatgragatggagetgeagagecectgagtacaagetgagecaagetoogo
accrcgac

>embl :AF362867 AF362887; Homo sapiens tropomyosin 4-anaplastic

lymphoma kinase fusion protein minor isoform mRNA, partial cds.

cgagaagttgagggagaaaggcgggooogggaacaggotgaggctgaggtggcctoottg
aaccgltaggatccagctggttgaagaagagctggaccgtgoctcaggagogtgoggaggtg
tctgaactaaaatgtggtgacctggaagaagaactcaagaatattactaacaatctgaaa
toictggaggrigoatctgaaaagtattctgaaaaggaggacaaatatgaagaagaaatt
aaacttctgtoctgacaaactgaaagaggotgagacoogrgctgaatt tgragagagaacyg
gttgcraaaactggaaaagacaattgatgacctggaagtgtacctcoggaagcacoaagag
ctgcaagecatgcagatggagotgcagagcectgagtacaagetgageaagcLocgoace
ctogac

=empbl :AF087679 ATUBT7E79; Sus scrofa tropomyosin 4 (TPM4) mRENA,
complete cds.

atggooggoctcaactcocctggaggcggtgaaacgoaagatccaggooctgrageagoay
gcggacgaggcagaggatcgogegoagagootgagegggagetggacggegageygegag
Sggogggagaaagoogaaggggatgtagcagetotcaatcggogeat ccaactocgttgag
gaggagttggacagggctoaggaacgactggocacagoocgragaagcttgaggaggea
gaaaaggetgragatgagagegagagaggaatgaaggtgatagaaaacogggeocatgaaa
gatgaggagaagatggagattcaggagatgoagoetocaaagaggecaagecacactgocgayg
gaggcocgaccograaatacgaggaggragetocgtaagttggtecatocotggagggegagctg
gagagggragaggagocgtgocogaggrgtotgaactaaaatgtagtgacctggaaqaagaa
cicaagaatgtoacraacaaccogaagtegectagaggetgcatctigaaaagtattctgaa
aaggaggataaatatgaagaagagattaaacttotgtictigacaaachgaaagaggctgay
acccgtgotgaattitgoagagagaacagrtgeaaaactggaaaagaccatcgatgacectyg
Jaagaaaaacttgoocaggccaaagaagagaacgbgggottacatcagaractggarcay
acactaaacgaactaaactgtatataaccazaaacagaagagtctegttcoatcagaaact
ccagagetacgtgttbotototectocttgtaagaagttcttttgttattgectoettge
tttgotggaaaky
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Sau khi chép xong, copy va chén toan bo tép dir liéu chung trén vao 6
nhap dir liéu (Enter' or Paste a set of sequences in any supported format)
hay chi duong dan dén tép dir liéu (Uploade a file) roi nhan lénh chuyén dir
liéu di xir 1y truc tuyén (run). Sau khoang thoi gian nhét dinh, chuwong trinh
xir 1y dit liéu truc tuyén sé phan héi lai két qua xir ly véi dang giao dién nhu
hinh 5.2.

3y
!
uropean Bicinformatics Institute CE

EBI Home About EBI Resaarch Services Toclbox Databases Downloads Submissions
eI ClTE Results

= Help

= Ganeral Help Results of search

* Farmats Number of sequences | 13

* Gaps Alignment score 107115

* Matrix Sequence format Pearson

= References Sequence type nt

* CluztalV¥ Heip, ClustalWW ver sion

* Clustaiv¥ FAQ

* Jalview Help e

= Scores Table Output file Iystatwe-2 102-14302

* Mignment Alignment file clustate- 20050102-14302555 aln

* Guide Trap Guide tree file clystalw-20050102-14302555.dnd

* Colours Your input file clustalve20050102-14302555 input
SUBMITANOTHER JOB

To save 2 result file right-click the file link in the above table and choose “Save Target As™
¥ you cannat see the Jaliew button, reload the page and chack your browser seltings lo enable Java Applels

Hinh 5.2. Giao dién théng bdo két qua phan tich cua Clustal W

Trong giao dién két qua hién thi. cdn chii y dén bdn tép dit liéu: *.input;
* output; *. aln va tép *.dnd. Céac tép tin két qua nay chi dugc luu trong
dém may chu sau mot khoang thoi gian nhat dinh réi sé bi xoa di, phu thude
vao kha nang cung cap cua ngan hang dit liéu do. Vi vay, khi nhan duoc
thong bao két qua xir ly, thuong ngudi ta phai tai vé may minh dé luu gitr.
Trong ba tép dir liéu két qua trén, tép két qua dir liéu so sanh kiéu ky tu

dugc bicu dien dudi dang “*.aln” va cé cau tric nhu trong cdc trang sau.
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Trong tép két qua so sanh dang ky tu trén s& xuét hién thém dong két
qua dudi clng, véi cac ky tu: “*” biéu dién vi tri dong nhat hoan toan
giira tat ca cac chudi, ky hi¢u =7 = biéu dién vi tri ¢o su sai léch nhét dinh
va ky hiéu “.” biéu dién vi tri ¢ su sai léch tuong déi 16n hon giita cac
chudi véi nhau. Khi sé lugng chudi so sanh ting cao thi xac sudt xuét
hién céc vi tri twong dong “*”, “:” hay “.” s& giam di, gdy khé khan cho
viéc quan sat va danh gia truc quan dQ tuong dong (hay phan ly) gilta
chiing. Dé dé dang nhan dién hon, chuong trinh con sir dung phuong phap
danh diu bang mau sic khac nhau hay thay déi cuong dd mau dé biéu dién
quan hé tuong ddng giita cac chudi (xem ché dd JAVAWIEW - hinh 5.3).
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[briomas*
C.eleumst
0.smivat
Athalias 3
Athaliama 2
D.discordam
E.histolwica*
Irheltma | : e |
L.oaor* i} III['I ’N;’ AN Y === -1 iH:r.BIF.EF'I
2. ombet § '-"'I! #J.-.H-t.ui"'ﬂ.—L.-----

5. labliat s %
NPT HE

C.albicans*

A, hwimus? i '.

S.ceravisias 159 IT HE RTURA o
Tensin H.capiens 74 ADNLET %ﬁ 'u. -l:
THIP-a H.saniens?(03 TRGR T TN |

TITE Hemprens S f' TR0
Taaad Rosanma?? JRULAINE .3.‘ d
Tensin (.eleqans 37 P SETASSERACT
hurilin B taurusl?? L l I ATO bl
DO Hosaprens 474 WRDASEIRTRNT

Hinh 5.3. Giao dién két qua xir Iy cdu triic chuoi trén CLUSTALW

Két qua so sanh hién thi dudi dang cdy tuong quan (dang *.dnd —

Guide tree file) c6 thé dé dang hién thi cac kiéu giao dién khac nhau: dang
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ky tu vin ban, dang so db phan Iy (Cladogram), dang twong quan hinh cay
(Phylogram) don gian hay kém theo hé s6 phan ly (xem hinh 5.4). Két

qua biéu dién so d6 phan ly dang ky twr ¢ giao dién nhu sau:

= S

emb] BF056441:0.19741,
embl_BE848719:0.22333)
:0.55475,
embl_BI817778:0.19616)
:0.06592,

(

embl AF186109:-0.02329,

(
embl_AF186110:-0.00776,

{

embl AF362886:0.16546,
embl_AF362887:0.09428)
:0.11132)

10.11606,
embl_AF310722:-0.08039)
:0.07986)

:0.08319)

002227,
embl_AF087679:0.06688)
10.04910,
embl_BG147728:0.03020)
:0.04168,

{

embl BF022813:0.01171,
cmbl_BF452255:0.00977)
:0.01247,
embl_BGO89808:-0.00231);



| Dang 56 do phan ly  ————  embBROSEAT
- L embi_BEG4BT1O |
embl_Bi917778 |
ek _AFB6109 |
embl_AF186110 ¢
ermbl_AF362885
embl_AF352887
embi_AF310722 -
emhl_AF087679
embl_BG147728 :
et BFOZ2813 |
L embl_BF452255 |
embl_BG0B9308 |

A A 0300 P 1 s AN AT
e i ——————————r

JT

Dang cay tian hoa (—————— erid_BFO56441
L —emhl_BEB48719
embl_BIB17778
ermbl_AF186409
embl_AF185110
’ embl_AF362885
emhl_AF352887
embl_AF310722
prmbl_AFOB7670

, embl_BG147729
! {emmjmzzm
| [L emix_BF452255
: lembl_BG089808
Dang ciy tién hod vai hé 5o phan ly ————— embl_BFS6441; 0.19741

L omhl BEB4S716:0.22303
5 embé_BIB17778: 019616

g embl_AF$86109: .0.02329

g |emhI_AF1BB11I]: 000776

esmbl_AF362880: 0.16544
embi_AF362007: 0.09428

; . embl_AF310722:.0.08039
: - embl_AF0B7679; 0.06688

embl_BG147726:0.03020 .
g emhI_BFI]22B13: 0.01171 Phylogram vilth distance
L emhbl_BF452255: 0.00977
1I!mhI_BG[!EiQBDB: -0.00231

Hinh 5.4. Cac dang giao dién hién thi kidu tép két qua dang *.dnd
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Trusce khi gun t€p tin di xir ly, phuc vu cho viée tra 1o két qua, neusi

sir dung can x4c dinh thém céac yéu ciu cho ché dé xir Iy sau:
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Dit ché d6 cho kiéu tép dit liéu 1y ra, v6i phuong an lya chon dudi
mot trong cac dinh dang sau: ALN, GCG, PIR, PHYLIP via GDE.
Ché do nay do ngudi yéu cdu tu lua chon trén cia s6 “Output

Jormar™ trude khi g théng tin di xar ly.

Yéu cau vé trat tr sip xép cac chudi trong tép két qua, vai phuong
an theo trinh tu giri dir liéu di hay theo quan hé tromg quan vé

khoang cach phan ly giiva cac chudi khi xir 1y (output order).

biit thém cac théng s6 phu, khi lwa chon ché dd so sanh nhanh tirmg

cap (Alignment fast pairwise) nhu:

- KTUP d¢ Iya chon s6 ky tir khi xir 1y so sanh.

- WINDOWS @é lua chon kich thude mang xur 1y.
SCORE d¢ dat ché dd ti 1¢ khi tinh két qua.

- TOPDIAG dit ché dd so sanh chéo.

PAIRGAP dit ché dd khoang dirt (hay chén) gidi han...

Lua chon kiéu thuat toan xu 1y:

BLOSUM la kiéu ma tran thich hop nhit dé xac dinh d6 wong dong
caa chudi. Kich thudc ma tran sit dung trong chuong trinh 1a:
Blosum890, 62, 40 va 30.

PAM duoc sir dung rong ridi tir cudi thip ky bay muoi cua thé Ky
XX. Kich thude ma tran dugce su dung la: 120, 160, 250 va 350.

GONNET trong tu nhu PAM. nhung cdp nhat ning cép thudng
xuyén hon nén dd nhay cao hon. Kich thuée mang duge sir dung la:
40, 80, 120, 160, 250 va 350.



Ui Lua chon khoang tréng ky tu giéi han GAP cho thuat toan, véi cac

tham sb: Gapopen. Endgap, Gapext, Gapdist...
*** Trong trudmg hop khong sit dung dich vu xir ly true tuyén, nguoi ta

c6 thé tai chuong trinh ClustalW mién phi v& may cé nhan tir nhiéu
ngan hang dir 1iéu khac nhau, thi du EBI hay DDBJ.
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CHU'ONG TRINH THIET KE VA
LA CHON POAN MOI PRIMER3

6.1. Pai cwong

Churong trinh thiét ké va lua chon doan mdi {Primer Design) la chuong
trinh tim kiém va lua chon xac dinh doan nucleotide tuong dong voi cau
tric chudi phan tich, phue vu cho k§ thuat nhdn gen PCR hay sir dung cho
nhi¢u k¥ thujt laj vng dung khéac nhau. Dé giai quyét nhiém vu trén, nhiéu
phan mém da duoc xdy dung va cung ¢ip cho ngudi sir dung (bao gdm ca
phin mém mién phi va loai phai tra tién), thi dy: OLIGO Primer Analysis
Software (http://www.oligo.net/ - Molecular Biology Insights, Inc.),
OLIGO® (http://www.medprobe.com/no/oligo.html - Molecular Biology
Insights, Inc.), Oligo Perfect™ Designer (http://www.invitrogen.com -
Invitrogen  Corp.), Primer3  (http://frodo.wi.mit.edw/cgi-bin/primer3/

primer3_www.cgi - Whitehead Institute for Biomedical Research)...

Primer3 12 mgt trong sb cac chirong trinh ing dung dé thiét ké doan mdi
(dinh huémg vao vige thiét ké méi phue vu cho k¥ thudt nhan gen PCR va
LA-PCR) ciia Rozen va Skeletsky, viét cho méi trudmg Sun, OS, Unix va
Linux (chuong trinh nay khéng chay trér moi truong Windows), Whitehead
Institute for Biomedical Research da cung cip mién phi chuong trinh x(r ly
truc  tuyén trén cho nguoi st dung, qua dia chi truy cép:
http://fokker. wi.mit.edw/cgi-bin/primer3/primer3 www.cgi. Co s tinh toan
1ap trinh cho chuong trinh nay diua vao cic théng sé chinh 1a: nhiét d6 gin

mdi, kich thude mdi. ham luong GC trong thinh phin. kha nang bat cap
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dimer, tri s6 nhiét dong va cAu truc khong gian bac hai cua doan moi, kich
thudc san phém PCR..., trén co s¢ dir liéu phan tich cia cac doan moi
tuong mg da biét trong cic ngan hang dir liéu. Giao dién truc tuyén cta
chuong trinh Primer3 c¢6é dang nhu sau:

it/ /irodo wi mit e cor-bin/ Drmes 3/oomer 1_rww co1

pick primers fom a DNA sequence cautions FAQ
Faste source sequence below (5'->3, stnng of ACGTNacgin -« other letters treated as N -- numbers and blanks gnored) FASTA format ok Flease N-out
JOME

undesirable sequence (vector, ALUs, LINEs. etc ) or use a Mispruming Library (repeat bbrary) [M

%i
=
= r =
Pick. Fick FPick
pramer probe prmer
or (internal or
use oligo) uge
left of nght
prmer use pramer
below. oligo below
below. -
=3
on
opposite
strand)

Sequence Id: | A stnng to identfy your output
T - r“*“*‘—‘—E: 50,2 requires pruners to suround the 2 bases at posibons 50 and 51, Or mark the gource sequence with [ and | e g
- ATCT[CCCOCITCAT  means that pnmers must fank the central CCCC

Exchuded I E g 4017 68,3 forbids selection of primers in the 7 bases starting at 401 and the 3 bases at 68 Or mark the gource
Eemons. with = and > e g  ATCT=CCCC>TCAT  forkads pnmers in the central CCCC

roduct 150-250 100-300 301-400 401-500 501-600 601-700 701-850 851-1000
Chek here to specify the man, opt, and max product sizes only f you absclutely must, Usng them s toe slow (and too compuiationally mtensvs for our server).
Mumber To Rewmn [ Max 3 Subiey. [0

Max Mispriming 1200 Paur Max Mispriming; [24 00
_Pexprmers | PusstPom |

General Primer Picking Conditions

Prmes Tm M [570 Opt [600 Max [F30 Max Ten Difference [T000
Broduct Tm M [ Ope| Mac[

Prmer GC% Min [200 Ope [~ Max [f00

Max Sclf Complementanty, [100 Max 3 Self Complementanty. [3.00

DMax #1T's. P MaxPoly-X F

Inside Target Penalty [ Outside Target Penalty [0 SetInsde Target Penalty to allow pruners made a target

First Base Index. [ CG Clamp. Ty

Salt Concentration W" hing Ohge Conc [F00 (otthe c of oliges i the reaction mex but of those ling to

F Liberal Base ™ Show Debugng Info FF Do not treat ambaguty codes in bbranes as consensus

Other Per-Sequence Inputs
Inchuded I Eg 20400 only pick primers m the 400 base region starting at posihon 20 Or use [ and ) m the gource sequence to n
Eemon the begnmung and end of the mcluded region e g m ATC(TTC TCOT) AT the mcluded regon e TTC TCT

Stagt Coden —
Poghon

Hinh 6.1. Giao dién truc tuyén cua chwong trinh Primer3 (con tié}o)
(Chu y: giao dién trén co thé thay déi, phu thudc vao thoi diém truy cap)
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Ohjective Function Penalty Weights for Primers
Tm Ltfio Gefro

Swe Lefio Gefio

cewlcfoo Gefon

Self Complementanty  [00

3' Self Complementarity [00

#17's oo
Misprimng foo—
Sequence Quality IF
End Sequence Quality W
Posihon Penalty W
End Stability o
Objective Function Penalty Weights for Primer Pairs
Product Size Lt [70 Gt [00
Product Tm Lt m— G W
Tm Difference ID_D_-
Any Complementanty [u'ﬁ'_
3 Complementarity o
Pair Mispriming o

Pnmer Penalty Weight 10
Hyb Oligo Penalty Weight t|U.EI

Hyb Oligo (Internal Oligo) Per-Sequence Inputs
Hyb Ohgo Excluded Regon
Hyb Oligo (Internal Oligo) General Conditions

Hyb Oligo Size: M1n|18 O-p:IEEI Male?
Hyb Olgo T Min[570  Opt[600 Max [630
Hyb Oligo GC% Min: I?D.D Opt.l Max: iSU-U

Hyb Oligo Self Complementanty. [12.00 Hyb Oligo Max 3' Self Complementanty. [12.00
Max #Ns [ Hyb Oligo Max Poly-X B
Hyb Oligo Mishyb Library [NoNE B Hyb Olgo Max Mishyb. [izo0
Hyb Oligo Min Sequence Quabty. [ﬁ_

Hyb Oligo Salt Concentration.  [50.0 Hyb Oligo DNA Concentration [so0~

Objective Function Penalty Weights for Hyb Oligos (Internal Oligos)
Hyb Obgo Tm Ltfto Gtfio

Hyb Olgo Size Le[to Gefio

Hyb Oligo GC% Lt o0 Ge[00

Hyb Obgo Self Complementarty [00

Hyb Ohgo #17's |D 0
Hyb Ohgo Mishybng |IJ 0
Hyb Olgo Sequence Cuality 00

Copyright Notice and Disclaimer
Copynght (c) 1996,1997,1998,1999,2000,2001,2004 Whatehead Instiute for Bromedical Research All nghts res:

(Phan mra duwdi cua giao dién chuong trinh Primer3 - Ti iep hinh 6.2)
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6.2. Thao tac s dung chwong trinh

Viéc thao tic sir dung chuong trinh trén c6 thé tom tit qua cac budc
chinh sau: két ndi mang internet, hién thi giao dién trang chu Primer3, nhap
dir lidu. dit ché do xu Iy {duge xac dinh qua viée lua chon gid tri khi dat
cac ché do xir Iy trong ng), sau d6 nhén cira sé “Pick primers” dé piri dir
lidu di xir ly true tuyén. Sau khoang thdi gian chd, phu thude vao tée do
dudng truyén cia mang két ndi, ngudi xir ly s& nhin lai duoc két qua xit Iy
clia chuong trinh Primer3 (xem phan thi du phia dudi).

¢ Trong tép dir lidu két qua, ¢6 thé xay ra hai kha nang: chuong trinh
khéng lua chon duge doan mdi thoa man véi cdc cac théng sé da chon.
Trong truong hop nay, ngudi xu ly quay nguge tré lai giao dién nhap
dir liéu dé thay déi cac théng s6 ddu vao rdi gird di xu 1y tiép, cic budce
ldp lai nhu quy trinh ban dau. cho dén khi xéc dinh durge cac doan mdi

mong muodn.

e Chuong trinh Primer3 lua chon duoc doan moi phu hop nhit cho yéu
cAu ngudi gid tin (thuomg 13 sau mét s6 14n giri va chinh stra lai théng
tin dau vao. Puong nhién. ngudi ta vin 6 thé nhan dugc két qua mong

mudn ngay sau lin yéu cau dau tién).
Céc thao tac chinh va thong s6 lua chen ban dau bao gom:

A/ Nhip div liéu: 13 thao tic chen chudi dit Héu duge chon lam khudn dé
thiét ké mdi vao trong 6 nhap div lidu & ddu giao dién. Chwong trinh xi
1y chi chdp nhén chudi ky tu viét theo dinh dang FASTA hay ldy truc
tiép chudi ky tu tén cac cdp bazo nito thu duoc khi gidi trinh tu cdu wac
chudi, dugi dang sau ... ACTGNacgtn...” (Véi chudi két qua giai. trinh
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B/

fur, trude khi chén vao cira sé nhap can kiém tra dé thay ky tu N bing

mdt ky tu nucleotit bat ky, hay chon ché d6 mispriming library).

Dit ché d§ xir Iy: Trong muc nay, ngudi phin tich phai lua chon xéac
dinh hang loat thong s6 khac nhau bao gom:

+ Sequence Id: Pit tén chudi nhan dang dau ra dé lua chon doan mbi hay

+
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doan lai ghép.

Targets: La thong $6 xac dinh vi tri doan méi, dge viét dudi dang hai
cum s& hay khung ky tu. Thi du: “Targets: 50,2” ¢é nghia doan moi
phai ndm sat vi tri 50 hay 51; hoac ddnh diu ngodc vudng trén chudi
“ATAC[CCCC]TACT...” nghia 1a doan mdi phai nam sat mot vi tri
trong doan dugce danh dau khung. Vi tri dich cua doan mdi thuong 1a
trong cic viing bao thi cdu tric cia chudi (theo két qua trén chuong
trinh phan tich quy ludt van dong ccua nhém chudi cung ngudn, thi du
CLUSTALW).

Excluded Regions: L. ving khéng duge Iya chon doan mbi, danh dau
bang hai gid tri: khéi dau va d6 dai. Thi du “Excluded Regions: 120,427
nghia 1a doan médi lua chon khéng duge chira cac cap nucleotide tuong
g véi 42 Ky ty, tinh tir vi tri thir 120, Vang loai trir khong thiét ké moi
thudmg 1a cdc viing phin ly cdu tric cla chudi (theo két qua trén chwrong
trinh phan tich quy ludt vin dong cta nhém chudi cling ngudn, thi dy
CLUSTALW).

Product Size Range: Trong & cira s6 nay ngudi thiét ké ¢6 thé dién vao mot
hay nhiéu khoang s6 khac nhau, thi du nguoi thiét ké dat ché do:

“Product Size Range: 100-300 301-400 401-500 501-600", Khi do,
diu tién Primer3 chi lya chon mdi trong doan tir vi trf 100 dén 300; Néu
trong khoang nay khong tim duge moi thi Primer3 tiép tuc lap lai quy
trinh chon méi trén doan 301-400, ... va cir thé tiép tuc cho dén khi



Primer3 chon duge méi, hoac lap lai viée tim kiém cho dén hét khoang

dat cudi cung.

Trong trudng hop ngudi thidt ké lua chon dat thém céc thong so
“Minimum, Optimum and Maximum lengths” thi chuong trinh Primer3
s& khong chon cac doan mbi trong Gng véi san phiam PCR ngan hon
Minimum hay dai hon Maximum, ma s€ uu tién lya chon cac doan moi

twong vmg voi san pham kich thude 14n cén gia tri Optimum.

+ Number to Return: Xac dinh sb ciip moi lya chon va sip xép theo thir
tu “chét harong” tir thép dén cao. Thi du: dat ché 6 “Number to Return:
5” thi chuong trinh Primer3 s& lua chon va sap xép 5 doan moi theo
mire chét lugng tir dong 1 dén dong 5.

+ Max 3’ Stability: Chi s lua chon do 4n dinh cta chudi moi, duoc tinh

theo AG ctia octamers, voi gia tri lya chon cao nhét 1a 9.00.

+ Max Mispriming: La dat sb luong (theo tri s6 hiéu qua) phuong én gén
mdi ¢ d6 on dinh cao nhit voi chudi bat ky trong “Mispriming

Library”; gia trl mic dinh ctia chuong trinh la 12.00.

+ Pair Max Mispriming: La tri cuc dai cua t6ng sb cip moi tuwong déng so
v&i médt chudi bat ky trong “Mispriming Library”; gid tri mac dinh cua
chirong trinh 14 24.00.

+ Primer Size: L3 kich thudc giagi han cta doan moi duoe chon: Min.
Max va Opt; voi Min 21, Max < 36, v6i Min £ Max va 1< Opt<36.
Khi d6, Primer3 sé chi chon cac doan mdi vai Min < kich thue moi <

Max va tru tién lia chon céc doan kich thude gan gia tri Opt.

+ Primer Tm: Nhiét do phan ly cdp mdi (hay con goi 1a nhiét do tan
mdi), tinh theo don vi °C; véi ba mirc Min, Opt va Max. Day la dicu
kién bién thong bao cho chuong trinh x1r 1y chi tim kiém cac doan moi
c6 nhiét d6 phan ly mdi trong khodng Min - Max va uu tién cac doan ¢6
nhiét do phan ly mdi l4n can gia tri Opt.
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Maximum Tm Difference: La chénh léch nhiét do phan ly mdi cao
nhat cé thé chap nhan duoc gita doan mdi bén phai va doan méi vé
phia i,

Product Tm: Vo1 ba gia tr1 1a Minimum, Optimum va Maximum. Khi
dat cac ché d6 nay, chuong trinh Primer3 chi lua chon cac doan mbi
trong Umg voi san phim ¢6 Tm trong khoang: Tmy, < nhiét do phan ly

chudi san phdm < Tm pay v vOl Uu tién chon cdc doan cé Tm lan ¢édn
glatri Tmgpy .

Primer GC%: La didu kién dat trude vé ti 1¢ % tdng sb ciia hai bazo
Guanine va Cytosine, vdi ba gia tri 12 Minimum, Optimum va
Maximum; Primer3 s& uu tién lwa chon tuong tu nhu véi théng sé Tm
da dat trude (thuong ti 1€ cdp G-C cang ldn thi Tm cang cao).

Max Self Complementaty: La tong tri s§ lén nhét danh gia kha nang ty

bt cap ciia doan mdi voi doan mdi khéc. Chuong trinh Primer3 cé bén

mure la:
1.00 muc twong hop -0.25 mure nhém 14n thay thé bang N
-1.00 mirc sai léch -2.00 muc dat trong GAP
5'|ATCGNA3' 5ATCCGNAZ
] | | | |
¥TA-CGTY® ¥TA--CGTy®

* Tong tri 56 tren trong so d61a1.75 (trai} va 0.00 (pha1 -0.25).
** Truong hop tong tri s6 bing 0.0 ¢6 nghia la doan mdi khéng tur
két cap véi doan mdi khdce duoc.

+ Max 3’ Self Complementary: La tong tri s6 danh gia kha nang tr két
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cdp cua doan mo1 trai vé1 doan moi bén phai, phia dau 3" theo so do:

5'ATCGCATGCGC.¢|\'|T(|§(|5?ATGCG(IiAB'
AN
>TAGCGTACTCGTCGTACTCGTY



Mispriming Library: dé loai bo cac doan mdi khong hiéu qua, dua

theo dir 1iéu thdng ké trong co s&r dir lidu.

Max #N’s: La chi s cdc vi tri bazo khéng xdc dinh N cuc dai cho phép

trong doan médi; Gia tri mac dinh cia chuong trinh 12 0.

Max Poly-X: La chi sé lap lién tiép ciia mdt loai nucleotide cuc dai cho
phép.
Inside Target Penalty: Tri s& xdc dinh sb lan doan mdi triim 1&n vi tri
dich; Tri sd nay khéong cin xdc dinh néu trong chudi chi dat mét diém
dich.

Qutside Target Penalty: Tn s& xéac dinh khoang céch doan moi dén vi
tri dich, trong trrong hop mdi tuong tng véi doan nucleotide bén canh
dich, nhung khong trum 1én dich nay.

First Base Index: Chi sb cia bazo dau tién trong chudi nhap vio. Trén
giao dién xtr 1y trirc tuyén tri s6 nay mic dinh 1a 1.

CG Clamp: Tri sd xéac dinh s6 bazo G va C lién tuc nhau tir phia ddu 3’
ciia ca hai doan mdi.

Salt Concentration: Nong dé mudi trong phan tng PCR. tinh theo
milimol (thuémg ding [a mudi KCl).

Annealing Oligo Concentration: Nong d¢ maéi trong phan tng PCR,
tinh béng nanomol. Primer3 st dung nf’mg d6 nay dé tinh nhiét d6 phan
Iy mdi. Gid tri mic dinh ctia chuong trinh Primer3 12 50 nM.

Liberal Base: Phwrong an lua chon ché 30 ma IUB/IUPAC cho cac
bazo khéng xdc dinh. Néu khdng chip nhan tén tai dang nay trong doan
mdi, phai dit ché dé “Max Ns Accepted: 07"

Show Debuging Info: Phuong an lua chon ché do théng bao sia 16i

dau vao trong két qua ra.
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+ Included Region: Pat khoang gidi han chon mdi, dang s “x, y” hodc
dang cum ky tu . ...{TGA and ATT}.... Klu d6 chuong trinh chi lya
chon mbi phit hop v6i doan chudi trong khodng giéi han trén.

+ Start Codong Position: V1 tri xac dinh trong thyc nghiém.

+ Objective Function Penalty Weights for Primers: Trong myc nay yéu

ciu ngudi xir Iy chon cac ché 46 dat trong tmg cho cac gia tri:

- Tm

- Size

- GC%

- Self Complementary

- 3’ Self Complementary
- #N’s

- Mispriming

- Sequence Quality

- End Sequence Quality
- Position Penalty va

- End Stahility

Trong d6, tai ba tham sé ddu déu cé hai 6 cira dé dat ché do, vai “Lt” dé
dat can trén (Less than) va “Gt” dé dat can dudi (Greater than). Muc dich
thay d6i cdc tham s6 nay cho phép ngudi sit dung cdng cu dé xtr Iy chon ra

doan moi tdt nhit.

Cic théng sb yéu cdu trong muc “Objective Function Penalty
Weights for Primer Pair” cling tuong tu nhir phan trén. Viéc lya chon
dit ché do cho cac phin con lai khac 6 thé xem truc tiép trong phin tro
gilp  cua  chuong  trinh, trong  hutp:/frodo.wi.mit.edw/cgi-
bin/primer3/primer3_www_help.cgi#generic_penalty weights
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Thi du, khi sir dung chuong trinh trnye tuyén Primer3 dé lua chon mdi

cho chuoi sau:

cteagcetgtgtcaaagtitcacagatcctegtetictaticcggetacactcagtctectecagettaga
tetttgtecttctectgggtactctecgactecttottccagctaatgtecggtcattagaaaagtittaaa
gtttgaatigtcnntcectgicaaagtitccagacctegtegtecticicttctcegtecagetetcagtctt
cattggaacagatctgtctttaticcgectgctacactcagtetectecttcagtetettaaaagttigite
agicttagatgaatttcictgggtactttgicetccgactcegtccagetaateggtettgtegteattag

atttcctictictagatgattcatgtctacctatigtcnntegtcttcecgtgtnnnccaggteegtttegte
cgcctgtegtctatictaicteggtecttacacaaagtigtecttaaagtttitttgtgtecctagtccaag

gtccaattitttccatctgtttegtectgtetittttg nggtégogtccgtttcccgttctctatg ccteecteet
cttatc

Vi modt sb thong sb dat tnrée, bao gém:

- SequenID: HAN

- Targets: 300,250

- Excluded Region: 30,15

- Number To Return: 5 Max 3’ Stability: 9.0

- Max Mispriming: 12.06 Pair Max Mispriming: 24.00
- Primer Size: Min: 15 Opt: 20  Max: 25

- Primer Tm: Min: 55 Opt: 60 Max: 65

- Product Tm Min: Opt: 50 Max:

- Céc tham sb khdc giir nguyén gia tri mic dinh ctia chuong trinh.

Sau khi nhdn “Pick Primer” dé giri thong tin di xir Iy, ngudi phén tich
s& nhén lai duoc két qua lya chon doan moi, voi giao dién tuong ung nhu

Salll
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Trong tép két qua nay, chuong trinh Primer3 da lya chon duge nam
cdp mdi. Cip mdi phi hop nhit véi cac yéu cau dau vao. duge hién thi
d4u tién trong tép két qua, 1a:

- Moi xudi: cagacctegtegtecttete

- Méi nguoc: gaggeatagagaacgggaaa

Sau dé6 12 bdn cip mdi khac kém hon, xép theo thir tr chét lrong (duge
danh sb theo thir tu chat lugng...) nhir sau:

1 Méi xudi tcettetetteteegtcage
Moi nguoc gaggcatagagaacgggaaa
) Moi xudi attccgectgetacactcag
Moi nguge gaggcatagagaacgggaaa
, N{c’?i xudi cgtecttetetictecgtea
Moéi nguge gaggcatagagaacgggaaa
) Mai xudi ctgtetttattcegectget
Maoi nguge gaggcatagagaacgggaaa

Thong tin thu dugce trén duge sit dung dé léng hop doan mot, hay dat
mua cic doan moi, phuc vu cho muc tiéu thuc hién phan {ng nhan
khuyéch dai PCR doan gen cher dod (¢6 céu trie tuong dong véi Soi khuén
duoe lya chon dé thiét ké mdi) ¢o trong mau DNA duoc cAp vao hdn hop

phan ung.
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7 CHUONG TRINH PHAN TiCH
CAU TRUC TUONG DONG BLAST

7.1. Dai cwong

WU-BLAST2 (Washington University Basic Local Alignment Tools
version 2 - Warren Gish) 1a chuong trinh so sanh cdu tric cua chudi DNA.
chudi amino axit phan tich véi cac chudi twong tng luu giit trong ngan
hang dit liéu, nhiam tim kiém cdc chudi ¢c6 dé urong ddng cao nhit véi
chudi kiém tra. Sau do, ngudl phan tich s& khat thic cdc thong tin vé dac
diém hay dac tinh di biét cia cdc chudi trong ngan hang dé du doan xac
dinh ciu tric va dic tinh cua chudi kiém tra nay. Trong tam cua k¥ thudt
phén tich 1 tim kiém xac dinh cac chudi (va cdc ving trén chudi) luu trit
trong ngan hang dir ligu ¢6 ciu tric tirong ddng cao véi chudi can phéan
tich. Trén nguyén tic s ton tai vé do tuong ddng cdu tric cho phép chr doi
su gan giii nhau vé dac tinh: hay noi cach khdc. tir sur tuong déng nay cho
phép du doan duoc tinh chét cla chudi cdn phan tich, dua theo dac tinh cia
cac chudi tuong d(")ng da néu phan trén (da mo ta trong co s& dit ligu), Vé
phuomg di¢n k¥ thuat, chuong trinh BLAST cho phép phat hién su tuong
dong cdu tric ¢ hai mirc do 12 mang tinh cuc bg ¢ mdt vung hay mang tinh
tong thé gifta hai chudi véi nhau. Pon vi co ban cla diu ra theo thudt todn
BLAST 1& chi s&6 HSP (High-Scoring Segment Pair). HSP 13 hai doan
chudi. & vi trf bat ki, ¢6 d6 dai bang nhau ¢é chi s6 so sanh bang hoic vuot
ngudng hay bang hodc vugt hé sd so sanh cutoff. Mdi bd HSP duoc xac
dinh qua ba phén Ia trinh tir hai doan chudi (mdt cua chudi phén tich va mdt

cua chuoi ldy trong ngan hang dir héu). chi s6 hé thong va chi sd cutoff.
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7.2. Strdung chwong trinh BLAST truc tuyén

Thao tic co ban khi st dung chwrong trinh phén tich cau triuc chudi
BLAST trirc tuyén thuémg bit dau bang két ndi internet, roi hién thi giao
dién chung cua chwong trinh theo dudng din:

http://blast.nchi.nlm.nih.gov/Blast.cgi; Tiép theo gdm cac bude chinh sau:

1. Buée 1: Lwa chon chwong trinh BLAST: Budc thao tac diu tién nay
yéu ciu ngudi phén tich phai xac dinh o chuong trinh BLAST nao s&
st dung. Frong cac phién ban ¢ii, ngudi phin tich phai tu lva chon léy
chuong trinh xir ly ap dung. béng cach kich chuét danh dau vao & cira
s& giao tiép “Program” dé chon mot trong ndm chuong trinh la: blastn,

blastp, blastx, tblastn hay tblastx, trong do:

e blastp: Dé so sanh cau tric chudi amino axit can phan tich véi
cau tevic chudi protein ‘[rongI ngan hang dit li¢u

e blastn: Dé s0 sanh cau tric chudi nucleotide can phéan tich voi
cAu tric chudi nucleotide trong ngan hang dir liéu

e blastx: Pé so sanh cdu triic chudi nucleotide can phan tich (dudi
dang dugc dich dfiy du sang cau triic chudi amino axit) voi cau
tric chudi protein trong ngan hang dit lidu. Phuong 4n so sanh
nay duoc su dung dé tim hiéu dac diém “'san phém“ s¢ duroc tao
ra khi lua chon doan chudi nay.

» tblastn: B¢ so sanh cdu triae chudi amino axit can phan tich véi
cdu tric chudi protein tuong tmg duge dich ma bao toan tir trinh
tu chudi nucleotide trong ngéan hang dir liéu.

e thlastx: La phuong an so sanh ciu tric chudi amino axit cdn
phan tich vai cdu trae chudi protein trong ngan hang dir ligu, theo

=

trng doan khung gém cac cum sau ky ty mot.
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Phién ban xir Iy truc tuyén BLAST méi nhit ctiia ngdn hang dir liéu
NCBI hién thi cic chuong trinh nay doc lap véi nhau, dudi dang
“nucleotide - nucleotide BLAST”, “protein - protein BLAST” va
“translating BLAST”, nén ngay tir dau ngudi phan tich da phai truy cap
truc tiép vao cac trang chuong trinh riéng nay. Hinh 7.1. biéu thi giao
tiép hién thi “protein - Protein BLAST”.

protqd’n—rur-in BLA ST

R e for an RIC

Tran

] ] |
ittt [

Options for advanced blasting
Lamut by sntres l—-—_ -
o Al s
Query or select from [ All organisms = |

c .
Composition: —

Choogs filter I Low complexity I Mask for lockup table only I Mask lower case
Espect ||n
Word Sizs [ B
Ldatiz | BLOSUMES Cap Costs | Existance 11 Extension: | i

1%
EzEn 3%
i
=
Cther ackranced |
EHI paitemn
- I /
Format

Show I Graptucal Overview I Linkout I Sequencs Retreval I HoBLgl Ahanment B8 w [TV B o
Use new formatter [~ Masking Charactad Defaulice for protein, n for nucleotids) 8 Maskang Coiad Bleck B
Algnment view [Fairwize =
Mft’?ﬂl’&;:i I win inelumon thresheta JUUDT

L.m:.z.w_nut-.hz T - or selact from | All organisms |
AldSE Query

Expeci valus [ I

TAnZe

Layout: Formatting options on page with results |NO"e E

\_ Suitaforma [ On = |
BLAST R

Gimt the UEL wath preset values 7 (GRS

Hinh 7.1. Giao dién chiong trinh protein-protein BLAST

2/ Buwée 2: Nhip dir ligu: Chuong trinh xu 1y truc tuyén BLAST cho phép
nhap dir liéu chudi phan tich truc tiép dang ky tu qua ban phim hay nhap
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dir lidu da duge viét theo mot trong ba ngdn ngir 14 “FASTA sequence
format™, “Identifiers” (NCBI[ Accessions numbers, Gis) va ‘“‘Bare
Sequence”.

- Theo ngdn ngit FASTA. chudi dit liéu duge viét thanh hai phan: Dong
déu bat ddu bang ky tu > hode “>gi[...] (chi kich thudc chudi lén
hon...) va tiép theo 14 théng tin chung vé chudi; céc dong sau 1a trinh tu
cAu tric chudi (viét ién tuc, khong dé cach dong tréng & gitra), thi du:

»gi|129295|sp|PO1013|OVAX_CHICK GENE X PROTEIN (OVALBUMIN-RELATED}
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPVQMMCMNK
MKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEKRRVKVYLPQMKVL
MALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELSEDGIEMAGSTGVIEDIKHSPESEQF
RADHP FLFLIKHNPTNTIVYFGRYWSP
- Ngbn ngit Bare Sequence ciing viét trong tu nhu ngdn ngir FASTA.
song khong c6 dong thong tin chung ban ddu, ma chi ¢6 dong trinh tyr
cAu trac chudi, vai dang nhur sau:
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPV
KMKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEKRRVK

VLMALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELSEDGIEMAGSTGVIEDI
KHSPESEQFRADHP FLFLIKHNPTNTIVYFGRYWSP

hodc:
1 qikdllvsss tdldttlvlv naiyfkgmwk tafnaedtre mpfhvtkges kpvgmmemnn
61 sfnvatipae kmkilelpfa sgdismivll pdevsdleri ektinfeklt ewtnpntmek

121 rrvkvylpgm kieekynits vimalgmtdl fipsanltgi ssaeslkisq avhgafmels
181 edgiemagst gviedikhsp eseqfradhp flflikhnpt ntivyfgryw sp

- Negon ngir Identifiers duoc viét ¢6 dang nhu sau:
ACCESSION P01013 AAA68881. 1 gi| 129295
.3/ Bwée 3: Diat vung phin tich “Set Subsequence”: Trong muc nay,

ngudi phin tich phai cung cip thong tin vi tri trén doan chudi ¢in phan

tich bing hat gid tr1 s6 chi vi tri giédi han dau-cudi doan chudi ay. Trong



trudong hop cdn phén tich todn chudi, dir Héu nhap sé ¢ dang from 1,

to length.

4/ Bwée 4: Lwa chon ngin hang dir liéu “choose databases™: Trong

94

budc lya chon nay. nguoi phan tich phai xac dinh nhém dit liéu cu the
ctia ngan hang dir liéu duoc chi dinh lam ddi tuomg so sanh. Thao tac
lra chon nay duge thue hién bang cach dung chudt danh ddu vao mdt
trong cdc mang cau tric chudi, trong cua s giao tiép “Choose
databases™, twong tmg v6i ddi tueng chudi cin phin tich. Dé phuc vu
cho muc dich trén, chuong trinh xir [y BLAST da phan chia va str dung
cac ky hiéu viét tat d¢ chi cdc nhém ddi twong co sé dit liéu twong img

nhu sau:

A/ Co sé dit liéu protein bao gdm:

e Nr: Cho cac chudi duoc dich ddy ¢ tir cac co s& dir liéu GenBank
CDS + PDB+ SwissProt+ PIR+ PRF.

e  Month: Cho cic chudi duge dich dﬁy da tr cac co s dir liéu
GenBank CDS + PDB+ SwissProt+ PIR+ PRF, chi xét dén cac
chudi méi dang ky bd sung vio ngan hang dit lidu trong 30 ngay
gan nhét.

¢ Swissprot: Darh cho phuong an lya chon so sanh véi phién ban
dir iéu méi nhat ma NCBI nhin dugce tir co sor dit liéu “SWISS-
PROT protein sequence database cia EMBL™.

» Patents: Khi lua chon so sanh véi chudi Protein da dang ky bao ho

sang ché trong ngan hang “Patent division of GenBank™.

¢ Yeast: La phuong an lua chon co s dit liéu protein tuong (ng,
dugc bign dich day du theo cdu truc genome hoan chinh ctia nam

men Saccharontvees cerevisiae.



B/

E. coli : La co s dit lidu protein tuong g, duge bién dich day du

theo cau truc genome hoan chinh cia vi khuan Escherichia coli.

Pdb: La cac chudi twong img véi cac chudi protein trong ngdn

hang dir li¢u “Brookhaven Protein Data Bank™.

kabat [kabatpro]: La cic chudi ¢é lidn quan dén hoat tinh mién
dich trong ngéan hang dir liéu “Kabat's database” (chi 1iét hon xem

trong trang Web: http://immuno.bme.nwu.edu/).

alu: Chudi dich tir ngan hang dit liéu “REPBASE” (dac tinh chi
tiét hon vao trang ftp://ncbtnim.nth.gov/pub/ime/alu, xem ndi
dung trong duong dan Claverie and Makalowski, Nature vol. 371,
page 752 (1994).

Co s& dir liéu nucleotide bao gom:

nr: Cac chudi hoan chinh cia cdc ngin hang dir lidw: GenBank+
EMBL+ DDBJ+ PDB (song khdng bao gdm chudi thude cic mang
EST, STS, GSS, hodc HTGS).

Month: Cic chudi méi cip nhat vao cac ngan hang dir li¢u
GenBank+ EMBL+ DDBJ+ PDB trong vong 30 ngay gin nhat.

Dbest: Cic chudi hoan chinh ctia ciac ngan hang dir liéu:
GenBank+EMBL+DDBJ EST.

mouse_ests: Cac chudi gen chudt cac ngan hang dir liéu:
GenBank+EMBL~DDBI EST.

human_ests: Cic chudi gen ngudi cic ngan hang di lidu:
GenBank+EMBL+DDBIJ EST.
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other_ests: Cac chudi gen cua céc sinh gi¢i khdc trong cac ngén
hang dir lidu: GenBank+EMBL+DDBJ EST, khéng xét dén mang
gen ngudi va gen chudt.

yeast: CAu tric cac doan chudi gen hoan chinh, ldy tr mang

genome nam men Saccharomyces cerevisiae.

E. coli: Cu tric cdc chudi gen hoan chinh, ldy tr mang genome
cua vi khuén E. coli.

Pdb: cau tric chudi gen hoan chinh trong g véi cu tric khong

gian ba chiéu cua protein trong ngan hang dir liéu PDB.

kabat [kabatnuc): La cac chudi co lién quan dén hoat tinh mién
dich trong ngan hang dir liéu “Kabat's database” (chi tiét hon xem

trong trang Web: http://immuno.bme.nwu.cdw/).

patents: Cau tric chudi nucleotide da dang ky bao hd sang ché

trong mang dit li¢u Patent division of GenBank.

Vector: CAu triic cac doan Vector trong ngan hang GenBank (R),
NCBI, (xem trong ftp://ncbi.nlm.nih.gov/pub/blast/db/ )

Mito: Dir liéu vé chudi cua ty thé.

Alu: Chudi dich tir ngan hang dit liéu REPBASE (xem trong trang
ftp://ncbi.nlm.nih.gov/pub/jme/alu, nhu di néu trong phin protein
trén),

Gss: Dit li€u vé bd gen hoan chinh {Genome Survey Sequence)
bao gdm ca cac doan soi don, cac chudi ¢o exon va cac chudi Alu
PCR.

Htgs: Dt liéu vé cac chudi gen c6 do hiéu dung cao (High
Throughput Genomic Sequences).



Thao tac tiép theo. ngudi phan tich phai x4c dinh thém mot s6 théng sb
yéu cdu trong muc “Options” vi “Format”. Cac théng tin trong muc
Option bao gém:

- Han ché chudi lya chon (Limit by entrez Query... or select from...) &é
giam s6 lugng chudi cin phén tich. Chuong trinh BLAST cho phép su
dung moi mi hay cum ky tu duge chuong trinh tim kiém Entrez chip
nhén, thi du: Protease NOT hiv 1 [Organism] la giéi han chi tim cac
chudi protease va bd qua ca cac chudi dang nay trong HIV 1.

- Lua chon phin loc (Choose filter): V&1 ba phuong an la: Low
complexity (loai khdng xét dén cdc thong tin riéng biét cia chudi),
Mask for lookup table only (tim kiém theo _ché do low complexity, sau
d6 mai xem xét dén toan bd théng tin riéng biét trong cac chudi da tim
duoc) va Mask lower case (cho phép sir dung thong tin, viét theo ngdn
ngit FASTA) va cac thong s6 khac...

Trong muc Format, ngudi phan tich can lua chon dat trude cac ché do
L

sau:

- Graphical Overview: Dé dat ché dd hién thi d6 hoa két qua so sanh,
trong d6 BLAST st dung ndm mau khac nhau cho ndm nhém hé 56
Score va so db cdu tric tuong déi cia mdi chudi bing cac doan gach
dit quang (tuong mg voi doan tuong ddng va doan GAP - xem hinh
7.3).

- Linkout: P& dat dudmng din siéu lién két truc tiép tir tép tin két qua dén
cor sér dir lidu tuong (mg ciia NCBI. duéi dang hién thi ky tr viét tit
trong 6 nén mau (hinh 7.3). Thi du hai ky tu ( L U ) 1a vi tri duomg din
siéu lién két trén giao dién hién thj két qua dén tép dir liéu tuwong (mg
trong LocusLink va UniGene.
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- NCBI-gi ... in ... : bé dat ché do hién thj két qua theo mot trong ba
phuong an (Alignment, PSSM hay Bioseq), duéi mot trong bon dang
(HTML, Plain Text, ASN.1 hay XML).

- Ngoai ra néu can thiét phai dat tiép ché do cho mot sb tham sé khéc

theo yéu cau phan tich.

Trong trudng hop khong dat lua chon céc thong sb trong hai muc trén,

chuong trinh sé& xur ly theo ché d6 mac dinh cua ngan hang dit liéu da chon.

5/ Bwée 5 - Giri yéu cau xir ly: Sau khi khai bao xong, ngudi phan tich
nhan 1¢nh “BLAST” dé gui tin di. Sau khoang thoi gian chdr doi ngn,
chuong trinh BLAST s& phan héi yéu cau véi dang giao dién nhu trong

hinh 7.2.

formatting BLA ST

Translations

(_".
€3 NCBI

Nucleotide Protein

Retrieve results for an RID

Your request has been successfully subrutted and put into the Blast Queue

Query = (404 letters)

The request ID 1s I1 108386056-3683-111386915378 BLAST Q2

Format! T Fesefall

The results are estimated to be ready m 47 seconds but may be done sooner.

Please press "FORMAT!" when you wish to check your results. You may change the formatting options for your rasult via the form below
request results of a different search by entering any other valid request [D to see other recent jobs

Format

Show [ Graphical Overview ¥ Linkout ¥ Sequence Retrieval ¥ NCBI-gj] Alignment . n I HTML Efmm_n

Use new formatter [~ ]‘u'I!i:‘L'!p-tX__l_:'h.u‘i-_-f_pjl Default(x for protein. n for nucleatide) i Masking Colod Black

Number of D --.‘-.'n]gtwn:;l 100 a ik,‘_x_ggnentsl 50 i

Hinh 7.2. Giao dién trung gian cua chuong trinh xir ly
truee tuyén BLAST
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Sau Khi cung cAp cac thong tin bd sung can thiét. nguai phan tich lai
tiép tuc nhin lénh “FORMAT™ dé gui tin. Sau mdi lin gui tin bang 1énh
FORMAT nay, ngu¢i phén tich s& nhin duge mdt €p dir li¢u két qua. voi
cAc mire tir thdp dén cao. Nghia 1a khi tim duge. trong thong tin phan hoi s¢
hién thi cac chudi theo dd trong ddng tir mirc cao xudng muc thap hon.
Trong trudmg hop chua tim duoc chudi mong mudn, ngudi phan tich van ¢é
thé thay dbi lai 14n nita cac thong s6 di va gui di tiép., cho dén khi thu dioce
két qua mong mudn hay dimg lai. Chi tiét hon vé cic ché d6 nay ¢6 thé xem
hudng din true tuyén tai dia chi:

http://'www.ncbi.nlm.nih.gov/

last/html/blastegihelp.html#get subsequence

Pé hiéu 15 hon thao tac xir ly trén hdy 1am thi du sau: Gia sir can tién

hanh khi phén tich dac tinh chudi nucleotide (gia dinh) voi cAu tric sau;

gggttaccaatctgctiggeatattgagattectgecaaggtggaaacctggtaataagegg
aacttcttacaaaagaggaagacagggceacactctctggagtggagttggtgttaaaacagt
actcttctggttgtagtaattatatacagttaagticgtagtgagtgtetggtecagtgtetgatgtaa
gcccacattctettctagtgggectgggeaagttaaaaatagtgettccaggteategattgtette
tccagtagtgcegagaaactgtectagtgctgecaaactcagetegggtetcagectecttcage
ttgtcagacagaagcttgatagtgcttcttcatatagtgatcctectattgacagaatacttggecg
cttcagaagcagcce

Mot trong cdc gidi phdp 1a su dung ché do phin tich truc tuyén qua

ngan hang di liéu NCBI. Khi d6. thao tac qua cdc budce chinh sau:

- Pé lva chon chuong trinh can thao tac theo trinh tu  saw

hitp://www.ncbinlmnib.gov > Tools > BLAST > Nucleotide -

0 (’)



Nucleotide BLAST (blastn). Két thie céc dong lénh trén, giao dién
“Nucleotide - Nucleotide BLAST™ s& xuét hién.

Nhép dir liéu va dat ché do yéu ciu phin tich, bao gdm cdc thao tac 1a;
chén tép cau triic chudi vao 6 cira sb “search”; Vi gia str chon céc ché
do la: dat khoang tim kiém “set Subsequences” (From 1 to Length);
chon co s¢ dit 1iéu so sinh “Choose Databaces” (est_other); cac théng
s6 khac theo ché d6 méc dinh cua chuong trinh. Sau do, nhin ctra sb
“BLAST” dé giri thong tin di.

Sau khodng thoi gian ngan, chuong trinh xir 1y trie tuyén s& phan hoi
lai thong tin voi dang giao dién nhu hinh 7.2. Sau khi lua chon cung cép
cac thdng tin bd sung can thiét, ngudi phan tich lai tiép tuc nhén lénh *
FORMAT".., Trong trudmg hop tim dugc két qua mong mudn, chwong
trinh BLAST s& phan hoi lai tép tin két qua véi giao dién nhu trong
hinh 7.3.

Vé cAu tric, tép tin két qua gdm bén phén la:
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results of BLAST

BLASTN 2.2.10 [Oct-19-2004]

Reference:

Altschul, 53tephen F., Thomas L. Madden, Alejandro A. Schaffer,

Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997),
"Gapped BLAST and PSI-BLAST: a new generation of protein database search
programs”, Nucleic Acids Res. 25:3389-3402.

RID: 1108388056-3683-111386915378.BLASTQZ

Query= (404 letters)

Database: ALll GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS,
G35, environmental samples or phase 0, 1 or 2 HTGS sequences)
2,891,993 sequences; 13,289,160,675 total letters

If you have any problems or questions with the results of this search
please refer to the BLAST FAQs

ToPoNaDy reports Distribution of 153 Blast Hits on the Query Sequence

|Mﬂuse-0vert0 show defline and scores. Click to show alignments

Color Key for Alignnent Scores
40-50 h0=8 |
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0 50 100 150 200 250 300

(7]

50

[

£ £ 5.4 £ 8.4 S ——
) § 4.8 £ Pe————
L £ £ E———————

L 454 £ S et
et £ £ 43 54

O P VY S ———
S 14 . 4 ————
g Ol ST -

B P O F T LT —
it £ 4351 8 3 s

400

Hinh 7.3. Giao dién két qua chieong trinh BLAST
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- Phan tiép theo hién thi két qua dang ky tu tom tit két qua, dang nhu

sau:

Sequences producing significant aligmments:
gi| 47594397 ref | NN 001001491.1
gi]23958443|gh|BC023701.1] Mus musculus tropomyosin 4, mBNA...
g1 21618969 gb| BCO32174.1] Mus wusculus cDNA clone INAGE:S3...
0121327808 gh|BCO32175.1] Mus muzculus cDNL clone IMAGE:S3, .,
gi| 56031571 dhi| AK207394.1
gi| 6381671 | ref NN 012678.1] Rattus norvegicug tropowyosin 4...
(1) 207503| gh|J02780. 1| RATTRO4IS Rat tropmyosin (TH-4) mRNA,...

gi|56030266] dhi| AK206089.1) Mus musculus cDNA, clonei¥26010...
gi]57371|eub| T00169, 1| ENTH4 Rat TH-4 gene for fibroblast tr...

qi| 4507650  ref| NN 003290.1]
g1 22024551 gb ACD08B94. 3]

g1 51467147| ref| X0 372046.2]
g1]21754822| dh3| RKD35546. 1
qi]10435299| db| AK023385. 1
gi]22902217| gh| BCO37576.1]

g1 38114798) gh| BCO02827.2]
01| 17223217| gb ACDO9308. 5]

Mus rusculus tropomyosin 4 ...

Muz wusculus cDNA, clone:¥26010,.,

Homo sapiens tropomyosin 4 (TPH...
Homo sapiens chromosome 19 clone...

PREDICTED: Homo sapiens simila...
Homo sapiens cDNA FLJ38227 fis,..,
Homo sapiens cDNA FLJ13323 fis,...

Howo sapiens tropomyosin 4, wRNA...

Homo sapiens tropomyosin 4, wRNA. .,
Homo sapiens chromosome 8, clone...

q1] 50430765 exb| CR539355.1] full-length cDNA clone C50DK00S. ..
gi|46391164| gh| AF201337.4| Homo sapiens chromosome 8 clone ...

71) 37201 erh | Z05276, 1| HSTHIOR - Huwan mRNA for fibroblast tro...
71 54636135|0b| BTO13634.1] Homo sapiens tropomyo3in 4 mRNA,...
01]339353 | gh|M12127. 1| HUNTROPCK  Huwean cytoskeletal tropomyo...

Score

E

(bitg) Value

m
m
m
m
315
20
230
216
1

92
%
2

92

(a8 ]

w |
(o]

[ ]
(=

[N}
[ ]

o
[

| (] It_cl ,kﬂ
') | ) f

Lo
[ }

e-100

e-100
e-100
e-100
5e-83
2e-57
2e-57 I8 UE
Je-53
le-40

le-15
le-15

le-15
le-15
1e-15 I8 VE
le-15 :
le-15

1e-15

le-15
le-15

le-15
Se—15
Ge-15

- Phan tht ba hién thi két qua cu thé khi so sanh ting cap chudi. vai giao

dién c6 dang:
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r>gi|4?89439?|ref|1¥m 001001491.1] Muz musculus tropomyosin 4 (Tpmd4), mENA
Length = 2082
Score = 373 bits (188), Expect = e-100
Identities = 286/314 (91%), Gaps = 217314 (6%)
Strand = Plus / Minus

Query: 30 ttectgoaagytgyaaacctggtaataagegyaacticiiacaasagaggaagacagygc 89
COCLETEE T e e e e e e e e eyl
Shict: 887 tteotgoaaggtygaaacctgytaataagogyaacticitiacaaaagagyaagacagyge 323

Query: 90 acactctctggagtggagttggtgttasaacagtactettotggtigtagtaattatata 149
, CELECEEE TR T T e e e e e ey ey
Sbjct: 827 acactctotggagtggagitggtgtiaasacagtactetictggti-tagt--tratata 71

Query: 150 cagttaagttcgtagtgagtgtetggtecagtgtotgatgtaagecocacatticictiicta 209
PEPLLCETEE e PR e e e e e e e e e e e e e e e e e
Sbhjct: 770 cagttaagttcgt--tragtgtotggteocaghgtctgatgtaageocacatictetict- 714

Query: 210 gtgggectgggeaagttaaasatagtgottocaggtoatcgattgtertctecagtagty 269

] AR ARRAN) AN RN R AR RN RARN
Sbjct: 713 -ttggcctgggeaagtt------- tttottocaggtoatcgattgtottotocagt---- 666

Query: 270 ccgagaaactgtcctagtgotgeaaactoagetogggteteagectoctteagetigiea 329

y N R e AR RN R RN AN NN
Shjct: 665 -ttagaaactgrect--tictgrasactcagetcggguetcagectocticagetigiea 609

Query: 330 gacagaa?cTtgat 343
FEPETEETEEETT
Shjct: 603 gacagaagottgat 595

™ >g1]23958443 | gb| BCO23701.1] Mus musculus tropomyosin 4, mRNA (cDNA clone MGC:38354
IMAGE:5345587), complete cds
Length = 2118

- Phan cudi clng tém tat thong tin vé ché do chay yéu cau cho BLAST.

Phin diu cta két qua cung cip cho ngudi phén tich birc tranh tong thé
vé quan hé tuong ddng vé cdu truc bac 1 cua cac chudi c6 trong co so dir
liéu duoc chon lya so sanh vol chudi dir liéu duoc guri di phén tich, trong do
dd tuong dong dugc sdp xép tir trén xubng dudi theo muc do tir cao dén
thap (trong bang 6 vudng, cac chudi dugc biéu thi dudi dang cac doan
thiang v6i mau sac tuong Gng véi mic do tuong dong trén cac viung cua

chudi).

Phan thir 2, cac chudi cling duge sap xép theo mirc df tuong dong giam
dan tir trén xudng dudi; song trong phan nay chuong trinh hién thi ca tén
chudi. hé sé twong ddng va cac dang dir lidu vé cau truc cua chudi co trong

co so dit lidu (bang cac 6 mau bén goc phai ctia chudi).

103



Phan thir ba giao dién hién thi chi tiét hon vé trinh tu clu tric gifra
chudi giri di phén tich (Query) voi chubi ¢6 cdu tric twong dong cao nhét
duge tim théy trong co s& dit 1éu lua chon (Subject - Subject), vai chi s

twong déng (Identities) va cac doan tréhg giira hai cdu trc {Gap).

Két qua so sanh vé do tuong ddng nay cho phép nguti phén tich ¢6 thé
du doan dugce, phu thude vao mire do tuong déng, dac tinh ctia chudi san
phim giri di phan tich, dua theo cic dac tinh cua chudi ¢6 cdu tric tuong
(16ng da dugc cac xac dinh va md ta trong co s¢ dir liéu. Cac dac tinh nay
dé dang nhan dugc, néu kich chudt vao vi tri tén cia chudi hién thi trén
glao dién két qua. Puong nhién, déc tinh thue cua chudi san phém, noi
riéng va ban chét khoa hoc sinh hoc néi chung, chi ¢o thé dugc xac dinh
bing con dudng thue nghiém; Song két qua phép phén tich nay ¢6 tac dung
quan trong dé hoach dinh hudmg kiém tra va giai phap ky thudt s& 4p dung
dé kiém tra; nghia 12 qua dé da cho phép giam rat nhiéu khdi lwong cdc thir
nghiém can trién khai dé xéc dinh thudc tinh cua chudi nay.
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8 CHUONG TRINH HIEN THI PHAN TiCH
) CAU TRUC KHONG GIAN CN3D

8.1. Pai cwong

CAu triic khdng gian ctia tit ca cdc chat 13 mot thude tinh rit quan trong
quy dinh tinh chit va dac tinh cua chiing, déc bi¢t 1a cac vat liéu hiru co. Vi
vdy, viéc hién thi, nghién ciru, so sanh dc diém cau tric khéng gian nay 1a
yéu cdu va ciing 1a giai phap giup nha khoa hoc phan tich vi du doin duge
dic tinh cua dbi tuong nghién ciu. Hudng vao muyc tiéu trén, nhiéu tac gia
3 hoan thién va cung cap cho ngudi sir dung céc phin mém tng dung khac
nhau, thi du: chuong trinh hién thi phin tich cdu tric Cn3D
www.ncbi.nlm.nth.gov/ Structure/CN3D/cn3dtut.shtml#en3d,

Rasmol (hitp://www bernstein-plus-sons.comysoftware/rasmol/ChangeLog.html),
Protein Explorer (http://www.umass.edu/microbio/chime/explorer),

PDB Lite (http://www umass.edu/microbio/rasmol/pdblite.htm},

DRuMS Standard Color Scheme for Macromolecules

(http://www .umass.edu/molvis/drums)...

Cn3D la chuong d6 hoa hién thi cAu tric khéng gian cua cic phin tir
sinh hoc, cdu tric khéng gian cua chudi amino axit va cc coéng cu dé phan
tich ciu triic ctia ching, duge NCBI cung cip mién phi cho ngudi sir dung.
Ngudi phéan tich ¢6 thé sir dung chuong trinh nay dé vé anh hay hién thi cdu
triic khéng gian clia phan tr protein trong (mg voi chudi phan tich, dé hién
thi so sanh cdu tric khéng gian gita cac phan ty, hay dé phan tich. dy doan
tinh trang cua chung: thi du tim kiém ving cau tric bj dot bién hay ving

bao toan ciu tric gitrta cc chudi gan giili nhau. NCBI cung cap cho nguoi
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st dung ddong thoi ca hai phuong an khai théc 1a: dich vu Cn3D true tuyén

hay tai toan b Cn3D v¢ may cd nhan phuc vy muc dich phan tich tai chd.

D¢ xde dinh cdu trie phan t | ngudl ta thuomg sir dung phuong phap
phan tich khéi pho cOng huong tir hat nhdn (Nuclear Magnet Responce
Spectroscopyy hay phuong phap phin tich nhidu xa Ron-ghen (X-Ray
Crystallography). NCBI da sir dung cac dit liéu két qua phan tich thue
nghiém ndy {am co so vat chat dé xdy dung mang dir liéu ciu trac MMDB
(Molecular Modeling DataBuase), nhim gop phin 1am phong phi thém
lugng thong tin truyén tai vé chie néing sinh hoe, vé co ché hoat dong cua
cac phin tir va phuc vy cho muc tiéu nghién ciru quan hé gilta cac phén tu
6 dic diém cdu trac khong gian gin giii nhau. Nhu vidy, MMDB chi la
mang dir liéu vé cdu tric khong gian ba chiéu trong kho tang dir li¢u chung
vé protein PDB (MMDB duoc viét bang ngon nglt ASN.1 (Abstract Syntax
Notation One) va chuong trinh Cn3D duoe thiét ké trong méi truong nay.
Nghia I, chueng trinh Cn3D khéng doc teue tiép duoe dit lidu chung tir
PDB. ma trude hét dir lidu nay phai duge dich sang dang ngén ngit giao
tiép MMDB). Vé giao di¢n, chuong trinh dioc thiét ké nham cung cép cho
ngudi sit dung anh khong gian ba chidu cua ddi twong o moi kich thuoc,

mo1 goc do theo véu cau.

8.2. Str dung chwong trinh

B¢ hicn thi cdu tric khong gian tir div lieu MMDB. dau tién. ngudi ta
phai tai chuong trinh Cn3D vé va cai ddt vao may cua minh. Sau do, ¢o thé
su dung nhicu con dudng khde nhau dé hién thi hinh anh cau trac chudi

bang chuong trinh Cn3D. Khi vao trong chuong trinh nay nguoi phén tich
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¢6 thé sir dung cac 1énh tuong (mg dé thay déi ché do hién thi, theo muc

tiéu phan tich. Sau day 1a bon giai phap thuong ap dung trong NCBI.

8.2.1. Sir dung cong cu tim kiém céu tric chudi qua Entrez

Day 12 mt trong cdc con dudng don gian nhét dé truy cap khai thac dir
litu MMDB. Thi du, cdn tim hiéu céu truc alpha amylase 2BES, thi thao tac
truy cap bao gf)m cac budc: truy cap http://www.ncbi.nlm.nih.gov > entrez
> structure > search (dién tir khoa tim kiém “alpha amylase” rdi nhan 1énh

“g0”). Két qua tim kiém s& duoc hién thi véi dang giao dién trong hinh 8.1.

s
")

S

SRS L g
(AIIZ 167 |E::r.(er|3: an Eukaryobc, 74 T Ligang 30 | NMR S | X-ray. 162 ,ﬁ

frams 1 - 20 eaga | af 9 et

MMOE, Links

wrangement Mechamsm Impbed By The Finehc And Souctural Analysis Of Human Pancreanc Alpha-Amylase In
h Analogues And Thewr Elongated Counterparts
93]

MMOE, Links
Eearrangernent Mechamsm Inphed By The Emenc And Structural Anadysis OF Human Pancreabic Alpha- Amylase [n
With Analogues And Therr Elongated Counterparts
1052])
MMEB, Links
Srruchwal Analvas OF Human Pancreatc Alpha- Amylase [n

MMOE, Links
harustn Imphed By The Emene And Swruchaal Analvas OFf Human Pancreane Alpha-Amylase In
Ther Elongated Counterparts
MMDE, Links
ge Lambda M. Proten- Muthoxb-REna Complex

MM, Links
11-tfer Dma Druples: Contmnng The Carbocyehe Hucleonde Analog 2 Deoxyansteromycin

MMOB, Links
v 1z An Adp-Fiboze Bindng Medule

MMDE, Links
wment OF Awman (Tirkey) Pancreatie Polypeptide At 0 9% Angstroms Fesshinon

MMUOB, Links
'f My obactermem Tuberculsons Fibese. S-Phasphate Isomeraze, Epib Bv2465c In Comples With 4-Phosphe-D-
hronohydroxamic Acsd -

Hinh 8.1. Giao dién két qua tim kiém cdu tric truc tiép qua Entrez
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Tiép theo, nhin chon vao mot trong hai duong dan siéu lién két 2BES
hay MMDB (phia bén phai dong tin). Sau d6, chuong trinh tim kiém céu

tric Entrez Structure s€ phan hoi lai két qua vaéi dang giao dién nhu sau:

o MMDB
» NCBI Structure Summary
PubMed BLAST Struclure Taxonomy OMIM Help? Cn3d

Description: Structure Of Mycobacterium Tuberculosis Ribose-5-Phosphate lsomerasa, Rpib, Rv2465¢, In
ho-D- Erythronohydroxamic Acid

Deposition: A KRoos, D JEncsson & S L Mowbray, 8-Nov-04

Taxonomy: Mycobactenum tuberculosis

Reference: PubMed MMDB: 31192 PDB: 2BES

View 30 Structure |nf|Eieerc del =| with [Cn3D x| [Display =] rew GetCnip 4.1

)
1 e 49 &8 e =)

Protein
3d Domnains

Protein

3d Domains

Protein
3d Donains

Hinh 8.2. Giao dién thong tin cdu triic tém tdt cua 2BES

Tir trén giao dién két qua nay, nhin chon 1énh “View 3D
Structure” chuong trinh Cn3D s& phan héi lai hién thi cdu trac khong
gian ba chiéu ctia 2BES nhu hinh 8.3.

ghepidcgalrydadddypafciaantrtvad
tghepidegalrydadddypafciaaatrtvad
tghepidcgalrydadddypafcieanatrtvad

lgadhagyelkqriie

) Imahhhhhhsgms gmrvylgadhagyelkqr

f jmabhbhhhhsgmsgmevylgadhagyelkqritehlkgqtghepidegalrydadddypafciasaatrtvad

Hinh 8.3. Cau triic khéng gian ba chiéu cia alpha amylase 2BES
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8.2.2. T dich vu entrez sequence neighbor

Trong trudng hop nay, gia sir ngudi phan tich cn tim hiéu ciu tric
cac protein c6 quan hé gin giii voi 1,4-alpha amylase. Sir dung chuong
trinh tim kiém Entrez trong http://www.ncbi.nlm.nih.gov véi cha dé
“Protein” va tir khoa “alpha amylase”, chuong trinh tim kiém truc tuyén
s& phan hoi lai két qua véi dang giao dién nhu trong hinh 8.4.

e )
[ TTITTT N T] c‘?\?y’; al ....ll gYez ¥ By NCEH
(L TRV EProtein [Sign In] [Reqister
PubMaed Nudlaotide Genome Structure PMC T momomy
Search | Protein fo,-jgl pha amylase @ f.,ave Search
imits T Previewdndex T History | Cl-pnoaru Details ]

About Enfrez i
il ey All: 3374 z

Entrez Protein "
Help | FAQ Items 1 - 20 BB [ of 165 nea

M 1: CAI10107 Reports BLink, Domains, Links
ghican branching enzyme lL arcus sp. EbM 1]

Enfrez Tools

Check sequence 15462jembjCAI10107. 1|[36315462]
revigion history " 2: CAII0106 Reparts BLink, Domains, Links
L. Alph nylase famaly protem [Azcarcus sp EbM1]
LinkOut - . i
i 5631546 1|emb|CATID106 1[[56315461]

My NCBI (Cubby) I 3: CATI0105 Reports BLink, Domains, Links

putatve alpha amylasefrehalose
|563154800emb|CAII0105

Aroarcus sp EbI1]
315460]

BLink, Domains, Links

Reference sequence
project

lase) [Azoarcus sp. EBN1]
7]

TR protein ¢
27 |emb|CAT10C

Hinh 8.4. Giao dién hién thi két qua tim kiém nhém protein

alpha amylase trong Medline

Tiép theo, nhin vao dudng dén siéu lién két “Blink” & goc trén bén phai
ctia nhém “I,4-alpha-glucan branching enzyme”. Sau d6, lai vao tiép
duong din “3D Structures” thi chuong trinh truc tuyén s& phan hoi lai két
qua c6 dang giao dién nhu trong hinh 8.5. Trén giao dién nay, dung chudt
kich hoat vao duomg dan siéu lién két tai vi tri c6 diém tron nhé mau nhat
tuong ung voi cau tric chudi co dic tinh can lua chon (thi du chudi cau triuc
tinh thé ciia mot maltogenic amylase, véi ma hiéu chudi 1a 1SMA_B). Sau
thao tac d6, ngudi phan tich truc tuyén s& nhan dugc két qua phan hoi lai
v6i giao dién nhu trong hinh 8.6.
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Gat CaiD Now!

wn
reehalos
cture Of Glycosylerenalose Trehalohydrolase From

seudomonas Iscamylase
tal 3tructure Of Neopullulanase E357q Complex With Iscpam

» Cryscal 3erructure Of Neopullulanasze Complex With Panoae

+ Thermus Maltogenic Amylase In Complex With Beca-Cd

» Cryscal Structure Of A Maltogenic Amylase

+ Cyclomaleodextrinase From Flavobacterium Sp. No. 92: From Dna

« Cryatal Scructure Of Alkalophilic Asparagine 233-Replaced Cyc

Te B e e

» Amylosucrase Soaked With 1m Sucrose

Hinh 8.5. Giao dién hién thi két qua tim kiém nhém protein alpha

amylase trong Medline, theo ché do Blink

ra

d N C B [ KKQKUWE‘Rﬁm@dﬁNﬁm‘;I‘uﬁmﬁﬁwRTﬂkkL

KRQAVLWEEDKNLRSGVRKYGEGNWSKILLHYKFNNRTSVMLKDRURTNEKL

OMIM

Taxonomy
1 4-alpha-glucan branching enzyme [Azoarcus sp. EbN1] [gi: 56315462
1SMA Chain B, Crystal Structure Of A Maltogenic Amylase.
MMDB: 1SMA_B Reference: PubMed

Structur

Query:
Structure:

I, [0

10

(To display structure, download Crd D)
30

e

40 50 60
A DARN JE SR W, IR YDA TRT RARME RN W RS TR AL AT S
gi 56315462 179 YVVEWGFTHVELMPLSEHPEyGSWGYQTTGYFAATARYGTPDDLMFLIDTLHQAGVGVIL 238
15MA B 184 YLADLGITGIYLTPIFRAP--SMHKYDTADYFEIDPHFGDKETLKTLVERCHEKGIRVML 241
70 80 a0 10 110 120
R TP PO R TTN S  J TE S
gl 56315462 239 DUVPSHFPSD-------— AHGLAEFDGTYLYEHADPRQ-=——--———— GFHPewHSCIFN 280
15MA B 242 DAVFNHCGYEfapfqdvlKNGAASRYKDWFHIREFPLQteprpnydt fAFVP-—HMPELN 299
130 140

g1 56315462 281
15MA B 300 TAHPEVERYLLDVATYWIREFDIDGWRLD 328

Score(bits) =49, E_walue = 8e-10
Ahgned Length = 127, Sequence Identity = 31%

Hinh 8.6. Nhém chuoi twong dong cdu triic voi ISMA B

Trong giao dién nay chi rd cau tric chudi ISMA B vam
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ot chudi co ciu
triic gan giii voi ching 1a 1,4-alpha-glucan branching enzyme (tir vi khuan
Azoarcus sp. EbN1, véi ma hiéu la gi: 56315462). Dé hién thi cau tric chudi
ctia nhém nay chi viéc nhan chudt vao ctra s6 “View 3D Structure”, roi st



dung cac cong cu trén giao dién chuwong trinh Cn3D dé thay doi ché do hién
thi.

8.2.3. Tirdich vu phén tich cAu tric chudi BLAST

Chuong trinh phan tich céu tric BLAST cung cfip cho nguot sir dung
ca dich vu két ndi truc tiép vdi chuong trinh hién thi ciu trac Cn3D ngay
trong qua trinh phan tich ciu tric protein. Gia sir, nguoi phan tich dang sir
dung chuong trinh “Protein-Protein BLAST” v6i chudi phan tich mang
ma hiéu 12 gi 54696134 va nhan dugc két qua phan hoi véi giao dién nhu
trong hinh 8.7.

IMDuse-uver to show defline and scores. Click to show alignments

Color Key for Alignnent Scores
40=50 B

L
0 50 100 150 200 250 300 350 400

Score E
Sequences producing significant alignments: (bits) Value
gi] 47894397 | ref| NN 001001491.1] Mus musculus tropomyosin & ... 373 e-100
i) 239568443 |gb|BC023701.1] Mus musculus tropomyosin 4, mENA... 373 e-100
gi]21618969|gh|BC032174.1| Mus musculus cDMA clone IMAGE:S53... 373 a-100
¥i| 21327808 gb|BCO32175.1] Mus musculus cDINA clone IMAGE:S3... 373 =-100 ERY
gi| 56031571 |cdbi| AK207394.1| Mus musculus cDNA, clone:¥2G010... 315 5e-83
gi] 6981671 | ref| NN 012678.1] Rattus norvegicus tropomyosin 4... 230 2e-57
gi| 207503 | gb|J02780.1| RATTRO4I53 Rat tropmyosin (TH-4) mwRNA, ... 230 2e-57
gi|56030266|dbi] AK206089.1] Mus musculus cDNA, clone:YZGO10... 216 3e-53

Hinh 8.7. Giao dién hién thi két qua Protein-Protein BLAST
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Két qua nay cho biét, trén vi tri dAu tién 12 nhom chudi ¢6 chi sé Score
va E-value tuong dong cao nhat voi chudi kidm tra. Tiép theo, vao duomg
dan sidu lién két cua chudi dé hién thi thong tin tém tit v& nhém nay. Gia
str nhan chudt Iya chon nhém “Mus Musculus Tropomyosin 4”; tiép theo
vio “Blink” trong giao dién két qua; rdi chon tiép duomg din “3D
Structure” chuong trinh sé hién thi cac chudi protein trong ngén hang dir
lisu MMDB ¢é cau tnic gén giii v6i chudi kiém tra. Sau dé kich chudt vao
dudng dan siéu lién két tai vi tri vong trén mau nhat rdi thao tac tiép tuong
tu nhu muc 8.2.2 & trén.

8.2.4. S& dung ma hiéu chuéi PDB Identifier

Trong truémg hop cdu tric phén tir cia protein can nghién ciru da
dwge xir 1y va xép mi hiéu trong PDB, viéc truy cap va hién thi céu truc
nhd Cn3D rit don gian. T trang cha cia MMDB
(http://www ncbi.nlm.nih.gov/Structure/MMDB/mmdb.shtml), ngudi phan
tich chi viéc dién ma hiéu PDB cua chudi vio & ctra s6 roi nhan 1énh “go”

1a chuong trinh s& phan héi lai két qua vé théng tin tom tit cua chudi do.



9. TRACUUTAILIEU
" QUA INTERNET

Moi dy an hay ké hoach trién khai hoat déng nghién ctru khea hoc déu
drgc bat dau bing giai doan thu thip va nghién cuu tai liéu. Cong tic nay
phai duoc tién hanh mét cach toan dién, ti mi, nghiém tic va sing tac moi
cung cdp du di liéu cin thiét, gop phin dam bao cho su thanh cbng cua du
an. Xét trén phuong dién ndy, cé thé coi hé théng co sé dir lidu sinh hoc
trén thé gid1 1la mang thu vién khéng 16 v&i moi uu thé dich vu phuc vu cho
ngudt doc: dung lugng thdng tin [dn, toan dién va da dang véi kha ning tra
cire hét sitc thudn tién va hiéu qua... Dé thuc hién muc tidu trén, cic co sor
dit lidu 16n déu hoan thién va cung cép cho ngudi truy cdp cdng cu tra clru
tim kiém thdng tin twong tng. Trong linh vuc sinh hoc ¢6 thé khai thic cac
dich vu sau:

9.1. Dich vu PubMed

Trong linh vure y té va sinh hoc, NCBI duoc xem la mot dia chi tin cay
cho céc nha khoa hoc cong bd két qua nghién ctru cua minh. Bé tro glap
khach hang khai thac nhém dir liéu nay, NCBI di hoan thién va cung cip
cho khéach hang cong cu dich vu tim kiém théng tin PubMed va PubMed
Central. Dich vy PubMed cung cép cho ngudi khai thac théng tin (ddy du

hodc tém lwge) cua tit ca céc cong trinh khoa hoc da céng bd trong
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MEDLINE va céc cong trinh lién quan cua cung tac gia hay cac cong trinh
clia tic gia khic c¢6 cing chu dé tim kiém. Voi dich vu PubMed Central,
NCBI con cung cip thém cho ngudi truy cép ca thong tin cua cac cong
trinh khoa hoc sdp phat hanh (do mot sé nha xuét ban cung cip dé giGi
thiéu truée, dudi dang thong tin tom tat giri cho PubMed). Vi uwu thé to 16m
va da dang vé co so dir liéu, PubMed hién duoc xem 1a mot trong cac cong
cu tim kiém phé dung nhét trong linh vuc cong nghé sinh hoc. Pé sir dung
dich vu nay, can phai truy cdp trang chu cua NCBI rdi thao tac qua cac
budce 1a Iwa chon PubMed (kich chudt vao vi tri 1, sau d6 kich chudt vao vi tri
2 dé chon PubMed) va cung cdp thong tin tim kiém (bude 3 - xem hinh 9.1).

Books
N
\

pes NCBI do?\

Hin 1988 as a na urce for  * Assembly Archive
biology informatio eates

Qs conducts re in ¥ Clusters of
ology, develops software e ey
hg genome data, and

e5 biomedical information - all for
nderstanding of molecular
GenBank processes affecting human health and

Sequence disease. More. . PubMed Central——

submission support -— o

and software /" Anarchive of life sciences journals ™
® Free fulltext ‘

EE'E @ Over 300,000 articles from over 150 journals

e-mailing of search u ® Linked to PubMed and fully searchable |
zlj

TaxBrowser Structure

MNucleotide
About N Structure

An introd, FrENsNel
researche Books
educators
public

*» Coffee Break,
Genes & Disease,
NCBI Handbook

CancerChromosomes
Conserved Domains =

Literature
databases
PubMed, OMIM,
Books, and

results. A tab format || Use of PubMed Central requires no registration or fee,
Limits and displaying || access it from any computer with an Internet connectio

Hinh 9.1. Giao dién tra ctu tai liéu PubMed trong NCBI

Sau khi cung cap dir liéu tim kiém, dang sé hay ky tu, ngudi tim tin chi
viéc nhan iénh “Go™ dé gui yéu cau di. Chuong trinh PubMed sé& tim kiém
va guri két qua phan hoi lai cho nguoi tim tin. Nguoi tim tin ¢6 thé thay déi
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ché d¢ hién thi khac nhau theo nhu ciu (lva chon tai cira sé Display). Giao

dién két qua tim kiém thong tin dang tom luoc nhu sau:

National
Publed T
of Medicine
PubMed W “ Protein Ganeme ure OMIM PMC Jousnals 8o
Zearch | FubMed far |pemcillin acylase, bactenum |—' _ Save Search
Limts | Previewindex THlstjr',r | Clipboard | Details ]

-Aaﬂra-:r i Show |ED i Sort im
About Entrez
' [nul:m %

Tedd Varsion

Items 1-20 B or20 nen

tol 2004 Oct,70(10):6324-8 Related Aricles, Links

Ernln" PubMed; | ™ 1: Appl En

A single amino acid converts g; glutamyltranspeptidase to a class IV cephalosporin
acylase (glutaryl-7-aminocephalosporanic acid acylase).

Suruki H, Miwa C, Ishihara §, Kumagai H.

Drnsion of Integrated Lfe Science, Graduate School of Biostudies, Eyoto University, Omwake-cho, Kitashirakawa, Sakyo-ku, Kyoto
£06-8502, Japan. hideyuba@hf kyoto-u ac jp

The aspartyl residue at posiion 433 of g.anma gh:tamvltrarsprpudase of Eschenchea cobi K- 12 was replaced by an asp\u\gm(]

kch Citation Matcher
B |=II'|[JCBI| uu:neem residue. Thas sub enabled g ; pephdase to c‘.eac,lan: gutaryl-7-ammnocephalosporanc acd, producing 7

aminocephalesporansc acid, which 13 a startng matenal for the synthesis of semsynthetic cephalosporms
FMID: 15466585 [PubMed - mdexed for MEDLINE)

I 2: Curr Opin Brotechnol 2004 Aug; 15(4):349-55 Related Aticles, Links
[ SEEVILR ST

Improved beta-lactam acylases and their use as industrial biocatalysts.
Sio CF, Quax WJ.

Pharmaceutical Biology, University Centre for Pharmacy, University of G Gromngen, Antonmus Deusinglaan 1, 9713 AV, Gronngen,
The Netherlands

Hinh 9.2. Giao dién két qua tim tin qua PubMed

Trén giao dién ket qua nay, nguoi tim tin chi can nhan chudt vao vi tri
cac dudmg dan siéu lién két 1a c6 thé tai vé duoc céc tép tin mong muon.
Trong nhiéu truéng hop, ngudi tim tin c6 thé duge quyén tai mién phi toan

bd ndi dung cong trinh céng bd hoan chinh (full text article).

9.2. Dich vu thw vién qua mang ScienceDirect®

ScienceDirect® la thuong hiéu dich vu thu vién qua mang internet cua
Elsevier Copr. ScienceDirect” duge xem la mot trong s rat it dia chi cung
cap dich vu thong tin 1én nhét thé i1, voi khoang 60 triéu tin tom luoc cac

cong trinh khoa hoc kém theo duong dan siéu lién két toi cong b trong
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khoang 1800 tap chi khoa hoc cua trén 170 nha xuét ban khac nhau trén thé
giGi, trong dé rat nhiéu tai liéu c6 thé tai vé dudi dang nodi dung cong bd
hoan chinh. Giao dién trang chu nay cé dang nhu sau:

athens Login
Reqister or Lagin: [usre.- name |j Athen !

Pa:sword:l
ngrmon Login

R A S R TS SR @ elp
Quick Search: | within | &1l Full-text Sources if&] (@ Search Tips [weLcome BuesT usen [is]]

ScienceDirect Info

ScienceDirect® pigital library of the future

About ScienceDirect
Content Coverage
Librarian Services
Guest User Info
About Athens

Why Register?
User Guides

ScienceDirect News

welcome to the world's largest electronic collection of science,
technology and medicine full text and bibliographic mfr)rman-'m

Their articles have

cient

Read about the whp have recenv i 1ous Mobel Pr
often been published by Elsevier and many can be found on ScienceDirect.

Over 1800 titles online... Subject Areas in ScienceDirect

Search for a Title:

Contact Us I - a:md.uum.u'.!m
Check Your IP Biochearmistry, Genetics and Molacular Biology
More Info... OFR Browse A-2 Business, Management and Accounting

Chernical Engineering
Chamistry

Computer Science
Decision Sciences

¥
]
*
L3
L3
Top Publications in ScienceDirect 3
3
L3
» Earth and Planetary Sciences
» E
*
»
>
]
¥
bk
]
L3

Rasaarch in
Organizational
Behavior

savsmanfloinnar:

TOP25 Hottest Articles
SUBECARE NOW b b

Econometrics and Finance

scinmen ([lomuer

interactive tutorials
AL D NG TOL TATDUGH “’J FEBS Letters

Energy

Envirgnmental Science
Immunalagy and Microbiolagy
Materials Science
Mathsmatics

Medicine and Dentistry
Neuroscience

i) Hot Topics
= Product News Lefter
BUBESCRIBE NOWI b

» Infants not surprised to see adults talking to
robots

Hinh 9.3. Giao dién trang chu cua ScienceDirect”

Théng tin cua co s dir lidéu nay trai rong trén hau hét moi linh vuc
khoa hoc va cong nghé va dich vu cung cép tin nay mién phi truy cip cho
c4 nhan va tra phan tram cho cac co s& c6 nhu cau in lai nén rat hiru dung
cho cac nudc dang phat trién. Tir 02/01/2005, Elsevier da lién két hop tac
v6i hai té chire 16n trén thé gidi 1a hiép hoi sach cac truong dai hoe My (US
Sabre Foundation - www.sabre.org) va td chic hd trg sach cho cac nudc
ngheo cua Cong dong Chau Au (Europian Book Aid International
www.bookaid.org)

Pé sir dung dich vu nay, khach hang chi can dang ky truc tuyén voi
ScienceDirect® dé duoc cdp quyén truy cdp (dwong dan siéu lien két
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“register” ndm & phia trén bén phai cua giao dién). Sau khi dang ky,

ScienceDirect” s& tur dong cip cho khach hang tén va mat khau (do khach

hang ding ky) dé sir dung truy cap sau nay. Khi da ¢ trong ScienceDirect|

vige tra ctru va khai thac thong tin ciing twong tu nhu trong phén 9.1.

Ngoai ra, nhiéu co s& dit liéu khac cling cung cip cho khach hang c6

thé khai thac kha nang cung cép thong tin tu liéu du manh tuong tu, thi du:
HighWire (www://highWire.stanford.edu) hay

Scirus (http://www.scirus.com)

9.3. Dich vu Entrez ciia NCBI va SRS cua EBI

Pl

= NCBI e o Entrez, The Life Sciences Search Engine
SFARCH  SITE wap IEIVETER] Entrez [ _____Human Ganome GenBank | Map Viewer [ BLAST
Search across databases | | IEXET -
Welcome to the new Entrez cross-database search page
w PubMed: biomedical litersture citations and abstracts (i3] w Books: online books [icJ]
i
“ PubMed Central: free, full text journal articles ®m x OMIM: onling Mendelian Inheritance in Man @
* Site Search: NCBI web and FTP sites (k]
‘ Mucleotide: sequence database (GenBank) m|ﬁ UniGene: gene-onented dusters of transcript sequences m
- |
* &8 Protein: sequence database @ . CDD: conserved protein domain database ®
| |
III Genome: whole genome sequences (i} 6 3D Domains: domains from Entrez Structure @
1 Structure: thres-dimensional macromolecular structures (3 PP UniSTS: markers and mapping data ' @
@4 Taxonomy: organisms in GenBank lid] % PopSet: population study data sets @
e i I I
ll'l SNP: single nucleotide polymorphism (k4] EEJ?II::oﬂles Bxpikashon ahd mokcular sbiddiued @
¥ H Gene: gene-centered information (i} . GED DataSets: experimental sets of GEOQ data @
= loG eukaryotic b lagy groups [icd] g" Cancer Chromosomes: cytogenctic databases il
PubChem Compound: small meleculs chermical 7 E PubChem BioAssay: bioactivity screens of chemical @
structures L substances
PubChem Substance: chemical substances screenad for @ GENSAT: gene expression atlas of mouse central nervous 3
Bioactivity o | system
Journals: detailed information about the journals indexed ® :$ MeSH: detailed information sbout NLM's controlled =
in PubMed and other Entrez databases | vocabulary i
NLM Catalog: catalog of books, journals, and audiovisuals Eﬂ! :
in the NLM collections | ,I

Enter terms and ehick ‘300 10 run ihe search aganst ALL the databases, OR

Click Catabaz2 Mame or lcon 1o go directly ta the Search Page for that database, OR

Click Gusstion Mark for & short erplanation of that database

Hinh 9.4. Giao dién dich vu Entrez cua NCBI
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Entrez 13 dich vu quan 1y va lién két théng tin cua co s& dir licu NCBL
Giao dién trang chu cua dich vy nay c6 dang nhu trong hinh 9.4. Véi co cdu
to chitc quan ly thong tin theo timg mang riéng biét cua NCBI. dich vu nay
dam nhiém vai trd két ndi lién thong gitta cac mang thanh mét tdong thé hiru
co. giup cho ngudi truy cdp tiép can nhanh va day du cac théng tin tim
kiém. Thi dy. dang tir co s¢ dir lidu tr liéu PubMed khach hang dé dang
truy cdp sang mang dir liéu vé cdu tric chudi xodn kép DNA hay chudi
nucleotide trong PDB, hogc chuyén qua mang dir liéu vé cdu truc khong
gian protein MMDB, nhé dudmg dan sidu lién két do Entrez thiét lip.
Ngudi tim tin ¢é thé truy cap truc tiép co s¢ dir lidu bing tim kiém theo tir
khoa (dién tir khoa vao & cira so: “scarch across databases™) hay qua cac
dudmg din siéu lién két vao cac mang dit lidu rdi moi tim kiém thong tin
sau (kich chuét vao vi tri bi¢u tuong ciia mang di liéu hay diu hoi tuong

(mg phia bén phai).

Trén hinh 9.4 mé ta mot thi du mot kidu thao tic truy cap tim kiém
thong tin st dung Entrez, voi ¥ dinh tim kiém thong tin vé enzym alpha
amylase tir vi khun nhu sau:

- Tir giao dién trang cha Eptrez, kich chudt vao biu twong protein dé
truy cap “Entrez Protein”.

- Trong giao dién “Entrez Protein™. chon mang du liéu “protein”™ (1)
va nhap tir khoa tim kiém “alpha amviase” rbi nhan chuyén yéu ciu
di. Sau d6, Entrez s& phan hdi lai két qua tim kiém. duoc liét ké theo
thir tu va kém theo cac duong dan sidu lién két dén phan dir liéu lién
quan tuong 0ng.

- Gia st trong két qua nay. ngudi phan tich can quan tim dén thong
tin v& chudi protein mang ma hiéu sé CAI06424 (vi tri thir 15). Khi
d6, néu nhin vao vi tri duong dan sidu lién két “Blink™ thi sau do sa

hién thi két qua vé so sanh chudi BLAST?
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- Trong giao dién két qua BLAST nay, néu kich hoat vi tri vong tron
nho nhat mau cia duong dan dén co s& cau tric (4) thi Entrez sé tra
101 thong tin vé muc d tuong dong cua chudi CAI06424 voi cac

chudi luu giir trong co s& dir liéu caa NCBLL

- Dé hién thi nghién ctru hinh anh, chi can kich hoat duomg dan
“View 3D Structure” (5) sé hién thi duoc anh dé so sanh cdu tric
khong gian cua chung (6 - sau do, sir dung thanh cong cu trong

giao dién Cn3D dé thay d6i ché do hién thi khi phan tich danh gia).

seeeee 90 o ce eeevoe '
008 FhS e Sprotein
m Structure Puc
Search |Praten ZI for |alpha amylase l—uﬂ I1ear|-d,4.‘) @

I 15: CAIOE424 Reports

Seilbded ¥ Blynk, Domains, Links
Exo-alpha-14-glucondase [Azoarcus sp EbIN1]
2|56311779|emb|CAIDEA24 1|[56311779)

Entrez Pro

Help | FaQ Query: gil56311779. En- alpha 1 4 glucosidase [Azearcus sp. EAN1]

[Matching zi: 56
Entrez Tool: Get CuniD Now!
Best hits "o & onomy Eeporn iDs cDD-S Gl list
Checkseqy re_rt.r,] Common Tree f Teaxonomy Report | 3D structuras 1 CDD-Search IL:lllsI

Bl |72 BLAST hits to 21 unigque species Serthy |mn)!xpnm-un
—|

Archaea ’H Eactena UJ' \etazoa rl ang |1 Flants “J\. ruses M’ ther Eukaryotae

-\ggpcr_]5, '!l. CfF 100 Selact | Reset

362 aa
T T T T 3CORE ISION GI PROTEIN DESCRIPTICON
— 24 1in Datsbase hits

1UOK 4558191 Chain , Cr

mal Scructure Of B. Cere
Structure Of Isomalt
cal Srruccure ©f T. Mars

Query: Exo-alpha-1 4-glucosidase [Az
Structure: TUOK Crystal Structure Of B
MMDB: 1UOK__ Reference: PubMed

|~ Wiew 30 Structure

g1 56311775 71 YD

100K 63 YDISDYC

Hinh 9.5. So dé mot dang khai thac dir liéu qua dich vu Entrez (6 budc)
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- Trudng hop kich hoat vao dudmg dan siéu lién két ma hiéu chudi
hién thi
théng tin vé cAu tric va dac tinh ciha chudi nay, ché dd k¥ tu ¢6

(tai vi tri ghi mad s6 CAI06424), ngudi truy cap c6 thé

dang nhu sau:

CAl06424. Reports Exo-alpha-1,4-glu...[gi:5631779] Blink Domain Link

Locus CAT06424 S62 aa linear BCT 09-FEB-2005
DEFINITION Exo-alpha-1,4-glucosidase [Azoarcus sp. EbN1].
ACCESSTION ChIGE424

VERSION CATI06424.1 GI:56311779

DBSOURCE embl accession CR555306.1

KEYWORDS

SOURCE Azoarcus sp. EbN1

ORCANISM Azoarcus sp. EbN1
Bacteria; Protecbacteria; Betaprotecbacteria;
Rhodocyclales; Rhodocyclaceae; Azoarcus.

REFERENCE 1 (residues 1 to 562)

AUTHORS Rabus,R., Kube,M., Heider,J., Beck,A.,
Heitmann, K., Widdel,F. and Reinhardt,Rr.

TITLE The genome sequence of an anaerobic aromatic-
degrading denitrifying bacterium, strain EbN1

JOURNAL  Arch. Microbicl. 183 (1}, 27-36 {2005}

PUBMED 15551059
REFERENCE 2

AUTHORS Kuhner,S., Wohlbrand,L., Fritz,I., Wruck, W.,
Hultschig,C., Hufnagel,P., Kube, M., Reinhardt,R.
and Rabus,R.

TITLE Substrate-Dependent Regulation of Anaercbic
Degradation Pathways for Toluene and
Ethylbenzene in a Denitrifying Bacterium, Strain
EbN1

JOURNAL J. Bacteriol. 187 (4}, 149%3-1503 (2005}

PUBMED 15687214
REFERENCE 3 (residues 1 to 562)

AUTHORS PROSCIENCE.

TITLE Direct Submission

JOURNAL Submitted (16-NOV-2004) Max Planck Institut Fuer
Molekulare Genetik, proScience Thnestrasse 73,
Berlin, 14195 Germany

COMMENT - --------o---. Genome Center
Center: Max-Planck-Institute for Molecular
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see http://www.micro-genomes.mpg.de/ebnl/ for
detailed gene

annetation annotation of the genome was



FEATURES
source

/coded by="complement (CR555306.1:
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SRS (Squence Retrival Server} 1a dich vu quan ly khai thac co so dit

performed by MPI Brememn,
MPI Berlin and University of Freiburg.
Location/Qualifiers
1..562

/organism="Azoarcus sp.

/strain="EbN1"
/db _xref="taxcon:76114"
1..562
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l..562
/locus _tag="ebA583"
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liéu cdu tric chudi ¢ciia EBL. Hién co sé& dit 1iéu nay co thé cung cdp thong

tin trén khoang 80 mang khéac nhau. Vé ciu tric, co s& dit 1iéu EBI quan 1y

théng tin cua minh theo mi $0 truy cdp. nén hoat dong cua SRS ¢é s khac
biét nhat dinh so v&i dich vu Entrez ciia NCBI. Song nhin chung, viéc tim
kiém théng tin cling thudn tién va don gian tuong tu nhu s dung céng cy
Entrez trinh bay trong phan trén. Hinh 9-6 md ta giao dién trang chil cia
dich vu SRS. Tir giao dién nay, khich hang ¢6 thé dung tir khod hay s6 ma
hiéu théng tin dé truy cdp thing dén co s¢ dit liéu tuong wng (1), hodc kich
hoat biéu trong nhém dich vy trong (mg trén thanh céng cu (2) dé truy cap
thing vao nhém nay.
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Search Tips
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e 01.02.05 - UniProt/TrEMBL has new ID's. They where in the form:
Q12345 and are now: Q12345_ECOLI,

e 20.12.04 - MEDLINE Release 2005 is now ondine.

+ 11.12.04 - EMBL Release 81 is now on-line,

& 18.10.04 - Links between EMBLRELEASE, EMBLNEW, EMBLTPA and
TAXONOMY are now changed to go via Speces and Organism fields
rather than via NCBI_TaxID.

+ 12.10.04 - The default view for the EMEL nudeotide seguence
databse is now the EmbIEntry view (with html), If you want to retrieve

& LION

SRS is a product of Lion Bioscience AG

List Search Search Tips

Paste in 3 list of sequence 1D's, The list must be of the format DATABASE:ID e.g.
EMBL:ABD46561

Ensure each entry is on a single line and that the database(s) exists on this server
Multiple databases can be searched simultaneously. There is a maximum limit of 200
entnes.

SRS Release 7.1.1
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Hinh 9.6. Giao dién trang chu dich vu SES cua EBI
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KHAI THAC THONG TIN
0. cosd D LIEU CAU TRUC
DE THIET KE GEN

10.1. Co so dir lieu RFLP (Restriction Fragment
Length Polymorphism) va co s& div liéu ESTs
(Expressed Sequence Tags)

Trong qua trinh sinh tdng hop protein, thong tin di truyén tir nhan duge
phién ma tong hop phin ti mRNA va, tiép theo. qua trinh dich ma trén
ribosom di téng hgp nén phan tir protein theo khudén mau duge xac dinh
b&i chinh trinh ty cdu tric gen tuong ung cla ching. V&i nguyén 1y mot
gen - mot protein  cho phép mo ra kha nang chi ¢dn xac dinh cau tric cia
mdt trong ba phin tr gen-mRNA-protein 14 ¢ thé suy ra cdu tric cua hai

phén tir kia va nguoc lat.

10.1.1. Co s& dir lieu RFLP (Restriction Fragment
Length Polymorphism)

Viéc xac dinh truc tiép chu tric DNA trong toan b¢ genom ¢o thé duoc
giai quyét nhor ky thuat thiét 1ap ban do gen han ché cho timg chudi DNA
ctia chiing, bang cach str dung enzyme gidi han cat nho soi DNA thanh céc
doan ngan dé xac dinh trinh ti (theo phuong phap tdng hgp timg nucleotide
mdt Maxam-Gilbert hay phuong phap tdng hop giéi han st dung dideoxy-
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nucleotide Sunger) rdi 15 hop cac doan nay theo phuong 4an dang véi trinh
tur ¢t thanh chudi hoan chinh. Do kich thude chudi xodn kép DNA rit lon
(trén moi chudi co thé chira hang chuc ngan gen va mdi gen 6 thé dai téi
hang chuc ngan nucleotide), nén viée thiét 14p ban dd gen han ché cho timg
sinh vat nhét dinh ciing la ca khoi lugng cong viée dd 59, tén kém tidn cua
va hét site phuc tap; trong khi thé gidi sbng vén da hét stc da dang vé cic
ching loai va dac tinh sinh hoc cta chung. Nghia 1a trong tuong lai gin
ngudi ta khong thé thiét 1ap xong ban dod gen han ché cho tit ca moi sinh
gidi. Chinh trong bdi canh nay, tin-sinh hoc di tré thanh phuong ti¢n

nghi¢n ctru vo cling hiéu qua dé giai quyét bai toan trén.

Trén phuong dién ly thuyeét, néu lva chon duge cac phic hé enzyme
gid1 han thich hop d¢ cat hé genom cua cac sinh vt ¢6 quan hé gin g
nhau ve di truyén thi ngudi ta s& thu duge ba nhém phire hé cac phan doan

nucleotide 14:

- Nhém cac phan doan nucleotide giéng nhau hoan toan, tuong ung

v01 cac doan cat bao toan vé di truyén,

- Nhom cac phian doan nucleotide ¢6 sy sai khac vé ciu triic (vé so
lugng hay vé trinh tu sap xép céac nucleotide. tirong Gng voi céc
doan nucleotide ¢o sy bicn doi nhat dinh vé di truyeén. c¢o thé chi &

mot vi tri hay & nhiéu vi tri khac nhau) va

- Nhom céc phan doan khac nhau hodn todn (do sy bién déi di truyén
co the gay ra hién tuong dit gay hay chen vao toan bd cdc phan

doan hoan chinh nay).

Mg rong quan hé trén khi phan tich cac sinh vt ¢6 quan hé xa hon vé
miit di truyén {va cudi cliing 1a ma rdng ra cho toan bd sinh gidi) thi van tdn

tai ca ba nhdm phédn doan cau trde dang nhu vay (voi xu hirdng néu quan hé
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ho hang v& di truyén cang xa nhau thi sé luong cac phan doan thudc nhom
ddu c6 thé giam di. su sai khac trong nhém giita cang da dang hon vi s0
lgng cdc phin doan thudc nhom cudi ¢6 xu huéng tang 1én). Bitu dé co
nghia 1a vé ly thuyét, néu lua chon duoc bd phirc hé cdc enzyme gidi han
phi hop thi khi cit hé enzyme cua mdi sinh gigi s& tao ra mot tap hop cdc
phan doan nucleotide twong tmg nhit dinh dac trung cho ban chét di truyén
cha loal. Dé tir d6. can cir vio dic tinh cdu tric ciia cac doan chudi va moi
quan hé tuong dé)ng (hay phan ly) gifta cac phin doan chudi twong tng véi
nhau trong cc tip hop nay dé nhan biét x4c dinh hay dé phén loai sinh gidi.
Trong thuc té, do kich thude cua cac phin tor DNA rat 1on nén ngay khi sir
dung mét sd hitu han cic enzyme gidi han dé cit hé genom cac sinh vat
khac nhau (chwra cén vdi toan b sinh gidh) da tao ra dioc ba bd tap hop rét
lén cac nhém phan doan trén, du dé xay dung mét ngan hang dir liéu khéng
16 v& cdu triie chudi. Khi khdi lugng dir liéu timg nhém chudi du Iém, thi
trong chimg muc nhét dinh. ngudi ta ¢é thé dua vao co so dir lidu ngén
hang nay tién hanh phan tich ciu truc gen cia ddi tuong thir nghiém. Cic
ludn diém phan tich trén chinh 14 co s& ly luan cho sy ra doi va phat trién
hét sirc manh mé& cua mang co so dir lidu da dang cdu trie phin doan cit
RFLP (Restriction Fragment Length Polvmorphism). Thu vién dit li¢u
RFLP dugc hinh thanh trén co s¢ phén cit ngdu nhidn DNA ciia c¢dc sinh
gidl bing c4¢ enzyme gidi han thanh cac phin doan nhé rdi ding k¥ thuat
lai Southern st dung chi thi danh diu (diing d6ng vi phong xa nhan tao 2p
hay chi thi phat xa huynh quang Enhanced Chemical Luminescence), dé
nhan biét cac phan doan nay. Theo thoi gian, sé lwong cac enzyme gidi han
duge sir dung tang 1&n va viée phan tich khéng ngimg mé rong ra cic doi
wrgng sinh g1di khac nhau nén dung luong thong tin nhoém co so dit licu nay
ting hét sic nhanh chong. Nhe vy, k¥ thudt phan tich cdu tric chudi dva
trén co s& dit iéu RELP da tr¢ thanh cong cu nghién cfru manh cua sinh
hoc hién dai. Bong thoi cling véi xu hudng trén, nho hoan thién k§ thudt
phan cat han ché cdu tric DNA két hop vdi su phat trién va hoan thién k¥

.
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thuat lai danh diu da lam xudt hién thém cac co so dir lidu mai dang nay
nhi: VNTR (Variable Number of Tadem Repeuat Units), STRPs (Short
Tandem Repeat  polymorphisms), SSLPs (Short Sequence Length
Polymorphisms)... Cau tric tép thong tin trang 129 la tép dir liéu chudi mi
hiéu s6 AY366356, dang dir 1iéu RFLP ciia NCBI.

10.1.2. Co s& dix liéu ESTs (Expresed Sequence Tags)

Nhu phan ddu da trinh bay, cdu tric cta chudi phan tir gen-mRNA-
protein con ¢6 thé duoc xdc dinh theo con dudmg thir hai 13 x4c dinh cdu
truc phin tor mRNA. Véi sy ra doi cia k¥ thuit nhan ban nguoc chudi
polymerasc R-PCR (Reversed PCR), ngudi ta dé dang tach chiét, tinh ché
va xac dinh duge cdu tric chudi mRNA (duéi dang cdu tric ciia cDNA -
complementary DNA). Sy tén tai cta céc phan tt mRNA ndy trong té bao
gan lién véi qua trinh tdng hop ra cac phan tir protein tuvong tmg. Do do,
viec xdy dung co sor dir liéu cDNA dit manh s& mo ra con dudmg du doan

xac dinh nhanh chong va hiéu qua cdc gen mang ma sinh téng hop protein.

Xét trén quan hé giita gen-mRNA, trén cac dbi tuong sinh vat nhan
chua hoan thién cdu tric cDNA ciing chinh 13 trinh tu cdu tric gen trén
chudi DNA. Song ddi véi sinh vt nhan hoan thién. dir liéu cdu trac cDNA
khong thé phan anh dugce cdu tric diy di cua gen, do qua trinh phién ma da
bo qua cac doan DNA-intron. Diéu nay rit ¢6 thé din 161 kha ning bo sot
lrgng thong tin quy gia ma hoa trong ciu tric thue cua DNA (irén doan
intron hay cdc doan mang tin hiéu cam tng, kiém toa nim trong nhan...),
Mic du cé nhimg han ché nhit dinh (do do bén vimg cua cdu iruc don
mRNA kém hon hay nguy co nhiém tap vat liéu di truyén khdc trong qua

trinh thao tac 6 thé dan dén lam sai léch céu tric mRNA-cDNA), song vé
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téng thé wu thé vé dung luong thong tin truyén tai trong ciu tric cla cac
chudi ¢cDNA la co ban va ndi trdl (vuot xa rit nhiéu so voi nhimg han ché
cta no), trong khi k¥ thuat tdng hop chung lai twong déi don gian. Bén
canh d6, khi dung lugng co s& dir liéu cang 1én thi do tin cdy cta thong tin
truyén tai cang cao (theo luat s6 1om) va chit luong qud trinh phién ma
nguoc s& cao hon khi kich thude chudi khong qua Ién. Nho vay, chi trong
thoi gian rit ngin, dung luong céc co s6 dit lidu chudi ¢cDNA di phat trién
hét stre nhanh chéng va din trd thanh mang dit liéu cau tric chudi trong yéu
trong co so dit 1iéu GenBank ctia NCBI hién nay. Co s& dir ligu cDNA nay
duoc goi 12 co sé dir iéu ESTs (do dé xac dinh chu triic cac chudi cDNA
phai qua bude bién nap biéu hién vao té bao chu). Quy trinh thiét lap dir

liéu cdu tric cDNA ¢é thé tom tit qua cac bude chinh sau:

Xir ly tach va tinh ché thu mRNA tinh sach, tir nguén nguyén liéu

gcn (té bao hay md mong mudn).

- Téng hop va tinh ché thu cDNA, sir dung k¥ thudt thuit nhin ban
nguge chudi polymerase R-PCR (phéi hop vai ky thuat RACE -
Rapid Amplication of ¢DNA Ends) va dién di tach thu cDNA,

- Tgo dong phan tir EST (gan ¢cDNA vao vecto mang, biéu hién vao té
bao chi dé thu dong vector mang cDNA )

- Thiét lap dir lidu dbEST (xdc dinh cdu tric dong EST va dua vao co
s&r dir liéu ESTs).

Do dac diém lua chon va tao dong nhu trén nén chi ¢6 cie chudi ngin
hoac trung binh m& ¢ thé bién nap va xac dinh cau tric duge. con cac
chudi cDNA kich thude 1on khong thé xac dinh duoce cdu tric e tiép theo
phuong phap mo ta trén). Chinh vi ly do nay nén cac t¢p dix lieu EST pho
bién 1a thude cac nhom chudi ¢d dé dai trung binh (khoang 400 nucleotide,

thudmg bang hodc ngan hon kich thude phan tr mRNA tuong tmg. véi dau
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3’ thuong 13 doan ologo(dT). con diu kia trong img voi ving 5° khong
phién mi trén chudi mRNA: khi phbi hop k§ thudt RACE sé tao ta céu triic
poly-A cho dau kia). Trong trang 132 trinh bay cau triic 1ép dit lidu chudi
mRNA véi s6 ma hiéu CX198004, dang dit lieu EST ciia NCBL

Ca so ditliéu ESTs

R GDNA
lTéch, tinh ch& mRNA m
AV N
l Nhan ban R-PCR # Vector mang
f\vf\l\f\ = txrl:::l:ﬁ:‘] :é'u trie
cDNA
Bign nap
biéu hian

cONA

,“"‘
" Vector mang

\a"ectm'-_'iti;mg

T 4 76 béo bivu hs}.'n/\

-..--""/

Hinh 10.1 So d6 quy trinh thidt lgp dit libu ESTs
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10.2. Khai thac théng tin cor sé dir liéu chubi
trong thiét ké va tach dong gen

Thiét ké v tach dong gen 1a nhiém vu trung tdm ctia ky thudt gen, mot
trong nhimg nganh khoa hoc tré va phat trién ning dong nhit cla cong
nghé sinh hoc hién dai. Nganh céng nghé nay cho phép nghién ciru tich
chon loc nhimg gen ¢6 gia tri trong sinh gidi [Am nguyén lidu co sé dé tai
t6 hop (hay didu chinh) hé genom va hoat dong clia chiing trong co thé
chi dé tao ra cac bién chilng ¢6 gia tri cao hon nhiéu so véi chung ban
ddu, phuc vu cho muc tigu img dung khac nhau. Thi du nho k§ thudt nay,
ngudi ta 6 thé chén hay cét doan nham lam thay ddi hay v6 hiéu ho4 hoat
luc gen (d¢ diéu chinh dudmg hudng trao ddi chdt & cdp do phén tu trén
chung gdc theo chidu mong muédn) hay tach thu cac gen ¢6 gia tri tir chung
goc (ching c6 nang luc sinh tong hop san phdm thip, hay chung doi hoi
khit khe vé& diéu kién Ién men ho#ic khé tach thu san pham...) dé dua vao
tai cdu tnic hé genom trén céc chung cdng nghiép (véi uu thé khdng doi
hoi nghiém ngat vé diéu kién 1én men, hay chiing khong tich tu chat doc,
hodc dé tach san phidm hom...). Dé co thé xdy dung va phat trién dugc
nganh cong nghé nay, tin-sinh hoc da va dang dam nhiém vai tro ddng
hanh khéng thé thay thé, ké tir giai doan hinh thanh y tuéng cong nghé ban

dAu cho dén giai doan kiém tra giam dinh chit luong san phdm mai tao ra.

V& nguyén ly, k¥ thuat thiét ké tach dong gen cé thé dp dung trén cic
chiing d3 biét cdu trc di truyén (da xéac dinh dugce trong hé penom cé gen
can tach dong), cac ching la mang hoat tinh gen c¢in tach hay tim kiém
tach dong gen tir cac chung moi (chung chua kiém tra danh gia hoat tinh
bi¢u hién ctia gen hay hoat tinh biéu hi¢n gen qué thip khéng da dé nhan
biét tinh trang cua chung). Vai tr6 tin-sinh hoc trong cde duong hudng
nay, & chimng mue nhét dinh, ¢6 thé khac nhau: song nhin chung trong ca

ba déu hét sirc quan trong.
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10.2.1. Tach dong gen trén cic loai di biét cau tric

di truyén

Viée xdy dung ban dd hoan chinh hé genom ciia sinh gidi duge danh

gia 12 mot trong cac thanh cong to 16n cua sinh hoc hién dai (Haemophilus
influenza 1995, Escherichia coli va Bacillus subtilis 1997...). Thong tin

cu tric di truyén hoan chinh cta loai nay ¢6 thé ung dung de nghién ciru

tach dong gen. Dé tach dong gen quy tir cac loai da biét trude cau tric di

truyén co thé ap dung nhiéu giai phap k¥ thut khac nhau, trong do giai

phap khai thac thé manh dién hinh cia tin-sinh hoc ¢6 thé mé ta tom tat

qua cac buage sau:

Phin tich théng tin cAu triic gen: Bing viéc truy cdp co so dit liéu
dé thu thdng tin vé hé genom loai can tach. Trén co s& dit lidu
genom nay, stz dung cong cu tim kiém dé truy cap dir liéu chudi gen
can tach. Théng tin vé cAu tric chubi gen niy (tam goi 1 chudi
khuén) duge sir dung lam co s¢ dé nghién cim thiét ké (hay lya

chon) doan mdi trong img.

Nhén ban khuéch dai thu nhin gen: Qua trinh niy bao gbm viée
nudi hoat hoa chiing mang gen dé thu sinh khéi. Sau d6, ap dung cac
oiai phap xur ¥ thich hop @& tach thu DNA ciia € bao. Tiép theo, sit
dung doan mdi da thiét ké & trén dé tién hanh phan @mg nhan khuéch
dai gen PCR va khéu cudi ciing clia cong doan nay la dién di tach va
tinh ché thu doan san phim DNA di khuéch dai.

Xiac dinh diic tinh gen tich dong: Viéc xac dinh hoat tinh gen cua
doan DNA trén, trong truedomg hop dién hinh, duoc thuc hién qua vige
gfm doan DNA vira nhan khuéch dai vao cac vector mang thich hop
dé chen ching vao trong té bao chl lya chon. Tiép theo, ngudi ta
tién hanh 1&n men roi tch thu vector mang doan DNA trén. Budc

cudi cung ngudi ta dp dung céac k¥ thudt thich hop dé cit va giai trinh
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tw dé tim lai cdu trac doan DNA cheén ban déu [trong mdt vai truong
hop ¢6 thé tién hanh truce tiép trén san pham gen tinh sach thu duoc,
bang cach thiét 1ap ban dd gen han ché cho chudi (xem mue 10.1.1)
va dbi chimg 13 chudi khudn]. San pham DNA thu duoc 1a mét doan
gen néu thda man dbng thoi hai véu 6 14 van dong doc lap treng qua
trinh di truyén va ma héa cho mét tinh trang nhét dinh. ..

Nhu vay, trong qud trinh trién khai thue hién tit ca cac budc trén,
déu khong thé tach roi thé manh cua tin sinh-hoc (khai thic co s& dir
li¢u hay sir dung céng cu xur Iy dir liéu). Bé minh hoa, gia sir nguol ta
cdn tach déng gen alpha-acetolactate decarboxylase tir loai vi khuan
Bacillus subtilis. Bin db hé genom cua loai vi khuén nay da duoc xac
dinh hoan toan va cé thé khai thac théng tin lién quan dén chang trong
cac ngan hang dir liéu, Dé thudn tién cho viéc minh hog, gid sir hra
chon co s¢ dir liéu NCBI cho muc dich trén. Hinh 10.2 mo ta so do
truy cdp tim kiém dit liéu chudi lam khudn nhu sau: sau khi truy cap
vao co 50 dir liéu NCBI (khung nén A), sit dung dudmg dan siéu lién
két dé truy clp sang co so dir licu phan loai hoe “Tuxonomy Browser”.
Tiép theo, dién tir khod “Bucillus subtilis as complete name " vao cua

s6 tim ki€m (1 va 2 - A) rdi nhén 1énh “Go™ dé giri véu cau di.

Sau d6, chuong trinh Entrez s& phan héi lai théng tin voi mét phan
giao dién ¢ dang nhu trong & cira sé nho B. Trong giao dién nay, kich
hoat dudng dan lua chon (gia sir loai gdn gii nhit dé chon la Bacillus
subtilis subsp. subtilis sir. 168 -3) chuong trinh s& phan héi lai dang
nhu trong ctra sé nho C. Kich hoat dudng dan vé chudi nucleotide (4)
dé nhin lai théng tin dang trong cira sd D. Trong giao dién nay, chung
ta da tim thiy chudi ma hoa cho dic tinh enzyme can tim mang ma
hiéu “AY780804". Truy cdp vao dudng din siéu lien két cua chudi

nay (5-D) dé thu théng tin chi tiét trong d6 ¢6 ca cau trice chudi can
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10.2.2. Thiét ké tach dong gen tir ching mang hoat tinh gen

Viéc nghién ciru thiét ké tach dong gen trén cac dbi tugng sinh hoc
mang tinh trang xdc dinh la truémg hop phd bién trong linh vire k§ thuat
gen. Tuong tw nhu trong trudmg hop trén, viée thiét ké tach dong gen tur
céc chling mang hoat tinh gen ¢é thé thue hién qua nhiéu con dudng khac
nhau. Ching mang hoat tinh gen trong truong hop nay duoc hiéu 13 chung
chua xdc dinh duge ciu trie di truyén, nhung bang cdc k¥ thudt nhan biét
khac nhau di cho phép khing dinh duge 12 & ching nay hoat tinh gen cin
tach biéu hién twong déi rd rang. Nghia I, trong chudi lién hé gen-
mRNA-protein, ngudi ta ¢6 thé nhin biét xdc dinh duge cdu tr protein
cudi cing. Thi dy, trong qua trinh phin lp nguti ta da tach duge ching vi
khudn ¢é hoat tinh alpha amylase bén nhiét. Dé thuc hién nhiém vu trén,
mot trong s& cac giai phap k¥ thuat c6 thé ap dung 13 nghién ctru san pham
protein thu duge 1am co s& phuc vu thiét ké va tach dong. Giai phap nay

bao gdm cac budc co ban sau:

- Nghién ciru cdu tric chudi protein: Cong doan dau tién nay duoc
bit dau bang viéc tim kiém diéu kién 1&n men thich hop dé Ién
men, r6i tach va tinh ché thu san phdm protein mong muén tinh
sach. Budc tiép theo, sit dung phuong phap thich hop dé xac dinh
cdu tric phan tr protein (sir dung k§ thuat phan tich nhiu xa Ron-
gen hay k¥ thudt phan tich khdi phd dé xédc dinh céu trac phan twr
protein, todn bd hay timg phan doan san phim cét cua chang). Két
qua thuc nghiém nay, trong trudng hop dién hinh, duoc sir dung dé
xady dumg cdu trac khong gian ba chiéu cua phan tr protein (dang
dr liéu MMDB - xem chuong 8). Trén co so két qua dit liéu cdu
tric phan tu protein thu duge. khai thic thong tin tir cac co s¢ dix
licu [MMDB, COGs (Cluster of Orthologous Groups), MBGD
(Microbial Genome Database), WIT (What Is There?)...] va sit



dung cac chuong trinh phan tich ciu tric phu hop (BLAST,
FASTA hay thudt toan Smith Waterman...) dé phan tich du doan
xac dinh ciu trac gen tuong img (khai thic co s& dit ligu dé dir
doan x4c dinh cdu tric gen ma hoa - do tinh thodi hoa ctia ma di
truyén). Bude cudi cung clia cébng doan ddu tién nay la thiét ké

doan mdi primer @& nhan ban khuéch dai gen.

- Hai cong doan tiép theco Nhan ban khuéch dai thu nhan gen va
Xac dinh ciu tric gen di tich déng, vé nguyén tic cling ¢6 thé
tién hanh tuong ty nhu di md ta trong muc 10.2.1 va sir dung
chinh cau tric gen di xac dinh dugc & trén 1am mau khudn trong

cac khau xir ly phan tich két qua.

(Vi€c nghién ciru gen dya trén co s& phan tich protein, va xa hon la
viée thiét ké tao ra cac protein ¢6 dic tinh mong muén 13 mdt trong cac
Ung dung cia Proteomic, hudng nghién ciru dang duge tap trung nd luc
nghién clru hién nay va dé trién khai duge chéc chén khéng thé xem nhe

val tro tich cuc, xuyén sudt va hiéu qua cua tin-sinh hoc)

10.2.3. Thiét ké tach dong gen tir cac chiing méi

Viée thiét ké tach dong gen tir ching méi ciing ¢6 thé thue hién duoe,
dira trén co s phan tich co s& dir lidu c¢dng nghé sinh hoc. K§ thuit nay
thuémg duge ap dung nham nghién ctru mo rong kha nang khai thac tiém
ning chung hién ¢é hay phuc vu cho viéc nghién ctru toan dién dac tinh
ctia cac chung moi. Cdc chung mai trong trudmg hop nay thuomg 1a céc
chung da biét ¢6 cdc tinh trang nhit dinh (thudng la cac tinh trang quy va
6 loi), song nguoi ta lai chua ¢é trong tay théng tin di truyén vé dbi

tugng gen can tach hay hoat tinh biéu hién gen qua thip khéng du dé nhan
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bi¢t tinh trang cua ching. Dé thuc hién muc dich trén, mét trong cdc gal

phap co thé ap dung la khai thdc co s¢ dir liéu ESTs (RFLP, UniGene...).

K¥ thuat nay duoc xdy dung trén co s& cua nguyén 1y tién hod va nguyén

ly mét gen-mét protein. Nghia 1a néu ching nghién ctru ¢6 mang gen can

tach dong thi gen ay s& co diém tirong dong nhét dinh voi gen trong ing

trén céc loai gan gli khac. Giai phap ky thuat nay c6 thé tom tét qua ba

bude co ban 1a khai thac théng tin co so dir li¢u dé thiét ké moi, nhén ban

khuéch dai thu nhan gen cin tach dong va xac dinh cdu tric gen da tach

duoc, tuong tr nhu hai trudng hop trén. Trong ba bude nay, su khic biét

16m nhat tap trung & khiu dau tién va duoc tom tit nhu sau.
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Khai thac thdng tin co sé dir liéu: Budce phan tich khai thac
thdng tin co s& dir lidu nay dugc bat ddu bing viéc tim kiém théng
tin vé& cdc gen mang tinh trang can tach dong trong ngan hang dir
liéu ESTs (ngin hang dit liéu RFLP, SSLP..). Trén co s két qua
thu duoe, tién hanh phan tich quy ludt cu tric trong déng (ving
6n dinh vé di truyén) va phan ly giita ching. Tiép theo, lua chon
trong cdc chudi két qua trén lay chudi cé quan hé tién héa gin gii
nhit véi déi tugng cin tach dong 1am khudn dé thiét k& doan mbi
phuc vu cho viéc nhan ban tach dong gen. Chudi khuén lua chon
thudng 14 cac chudi ¢6 ngudn gde sinh hoc gin gli hon ca voi
chiing nghién ciru va trong qua trinh thiét ké doan mdi ngudi ta
quan tam khai thac théng tin cic viing céu triic 6n dinh vé di truyén

nhiéu hon cac ving khéc.

Hai budc Nhan ban khuéch dai thu nhan gen va xae dinh cdu
triic gen da tach dong cling duge tién hanh twong ty nhu da md ta

trong phdn trén.



Nhimg thao tic tom tat trinh bay phan trén nham xac dinh vai trd quan
trong cua tin-sinh hoc trong k§ thudt tach dong gen. Duong nhién, trong
thuc tin co thé khai théc co so dit lidu cong nghé sinh hoc theo nhiéu
phuong cach khac nhau. Seng bao trum 1¢n tit ca 1a tir xay dung. quy
hoach phuong an thi nghiém cho dén khau kiém tra phan tich chat luong
sin phim gen di tach dong ngudi can bd sinh hoc déu phai linh hoi, su

dung va khai thac hiéu qua tin-sinh hoc moi co thé thinh cdng dugc.

Dang tho, viée tach dong gen thanh cdng, trong thire tién mai di duoc
mét phan con dudng dé tao ra san phim cdng nghé. Vén dé 1a & chd lam
thé nao dé co thé tmg dung dugc két qua nghién ciu thu duoc vao muc
tiéu tmg dung cu thé. Nghia 14 phai bién nap, hoat hoa hay kiém toa dugc
hoat dong clia gen ay. Hay néi cach khdc 1a phai xac dinh duoc chu tric va
dic tinh sinh hoc cua san phém protein tao ra cudi cling. Dé thuc hién muc
tidu trén doi hoi phai ap dung nhiéu gidi phap k¥ thuét va cdng nghé khac
nhau, song chic chén trong cac giai phap dy bao gid ciing co vai trd tich
cuc cua tin-sinh hoc.
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