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Loi noi dau

Trong mia cuot thé ky XX, nén khoa hoc cong nghé thé gici da tuo ru
buwdc phat trién mang tinh dét phd ngown muc rén rat nhiéu linh viee khae
rhau, trong dé déc bist nhat Ia ba linh viee tin hoc, cong nghé thong tin irén
nén rdng internet va cong nghé sinh hoc. Thanh cong trong linh vie cong
nghé sinh hoc phdi ké dén budc phat trién dot phd ciia cong nghé lén men
hién dai, cia sinh hoc phan twe va ky thuat gen, cua cong nghé enzvm va
dong hoc phdn tmg... Chinh trong thoi khac lich sw dy, mor linh vie khou

hoc mai da ra doi la tin - sinh hoc.

Tin-sinh hoc chinh la s hot te, hop tdce lutu co va ddc biét hiéu guua
clia cd ba linh viee cong nghé hang dau: tin hoc- cong nghé truyén thong-
cong nghé sinh hoc, ciing cong tdc vai nhau khdm phd thé gioi séng. Thue 16
da cho thdy, ngay 1 khi ra doi tin-sinh hoc da thire sy tro thanh cong cu
nghién citw mai, tro gitip ddc hee va hiéu qud dé ddy manh t6c do nghién
citie va img dung céng nghé sinh hoc; chdp canh cho céng nghé sinh hoc noi

riéng va sinh hoc néi chung, bay lén tam cao mai.

Cuon “Tin - Sinh hoc™ nay nham cung cdp cho cdn bo va sinh vién
nganh céng nghé sinh hoc, ciing nhir cac doi niong khde coé lién quan.,
nhitng kién thiic co bdn vé tin - sinh hoc va mor vai thi du khai thac g
dung mon hoc. Trong lan 1di ban, da cé vai dieu chinh nho vé hinh thite va
cdch trinh bay dé cdp nhdt thém cdc thong tin mdi trong linh vire khoua hoc

> \ 2 4 ~ ~ N
Ire va phat trién ndng dong nay.

Tdc gid rdt mong nhan ditoc sic dong gop ciia doéc gid dé hiéu chinh
cho lan in sau dicge hoan chinh hon. Xin chdn thanh cam on sy khich lé va

ung ho ciia dong nghiép va cua ban doc.

Xin chdn thanh cam on ban doc.

PGS. TS. Nguyén Viin Cdch
Ha Néi, 2009
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1. MO PAU

Sur phat trién nhu vii bao cia khoa hoc va cong nghé trong thé ky XX da
tao ra co s& ly ludn, vat chat va sur lién két hd tro )an nhau, tac dong thac
day su phat trién cua moi linh vue hoat dong cia doi sbng xa hoi. Trong
linh vurc cong nghé sinh hoc, nh¢ nhitng thanh tuiu vé cung to 1ém cua sinh
hoc va sinh hoc ing dung (d4c biét 1a trong cic [inh vue: di truyén hoc, sinh
hoc phan tir, k¥ thuat gen, cong nghé 1én men hién dai...), cung vé viée
hoan thién va hién dai hoa céc trang thiét bi phuc vu nghién ciru khoa hoc
da cho phép con ngudi trong khoang thoi gian ngan thu duge khéi luong dir
liéu khoa hoc khéng 16 vé cong nghé sinh hoc, néi riéng va vé khoa hoc su
song néi chung. Dong thoi, su phat trién vé ciing manh mé cia sinh hoc
phan tir va k§ thuat gen trong nira cudi thé ky XX di cho phép con nguoi
kham pha ban chét sinh hoc, & cip d6 phin tir, cac don vi co s& nhé nhat
cAu thanh nén timg bd phan co thé va cic qué trinh vin dong bién dbi xay ra
trong cac co thé séng. Chinh céc yéu td trén di cau thanh nén co s vit chit

ban dau cho cac ngan hang dit lidu cng nghé sinh hoc.

Nguon dir liéu co s& ndy, thuc té 1a cac dir liéu két qua nghién ciru thu
duoc cua timg cé nhan hay cua cic co s& nghién ctru rai rac Khdp noi trén
thé gidi. Vi dde tha 12 nganh khoa hoc thire nghiém, day chinh 14 san phiam
két tinh cua khdi lugng rit 16m lao dong tri tué, hao phi vat chat, tién bac va
tieu ton thoi gian, cong ste. Viée bao quan tai chd két qua nghién ciru nay
la khéng hiéu qua va khong thé tranh khoi mit mat hay that lac, do nhiéu
nguyén nhan khac nhau, thi du: do co s& ha téng vat chit k¥ thuét lac hu.

nang luc tai chinh han ché. diéu kién dia ly, khi hau khong thuan loi hay cac



véu té chinh tri lién quan... Trong khi dé, vide sir dung cac trang thiét bi
phan tich hién dai da cho phép thu duoe khdi luong thdng tin rit 16n, cho
mdi nghién ciru riéng bidt. Két qua 1a trong hau hét cac truong hop. bflng
cac phuong tién thong tin truyén thong (tap chi. sach. hai nghi, hoi thao
khoa hoc...) nhin chung khéng du dung lwong va méi truong dé truyén tai
hét ¥ tuéng va dir liéu két qua nghién ctru cua céc tac gia. Day ciing la mot
nguyén nhan dan tai kha niang thit thoat 13i nguyén tnee tiép hay gian tiép,
do lac hau vé thong tin nén ¢é thé & noi nay van dang tidu ton tién bac vao
céc muyc tiéu nghién clru da dugc giai quyét thanh céng & noi khac. Trong
khi doi hoi thuc tién dat ra cho su phat trién toan dién va siu rong cong
nghé sinh hoc ngay cang trd nén cip bach. Nhu mot hé qua tit yéu dé giai
quyét cac van dé trén, cac trung tam dir lidéu cong nghé sinh hoc di ra doi va
phat trién hét strc nhanh chong, trén ca hai mit quy mé va sé luong cac don
vl thanh vién.

Vé mat ban chét, sinh hoc hién dai da chi 6 rﬁng: dac tinh néng biét cua
méi loai trong su da dang cua thé gidi sinh hoc duge quyét dinh chinh trong
kich thudce va cdu tric gen ctia timg ca thé. véi dom vi cdu tric co s 14 bon
loal nucleotide: Adenine, Guanine, Cytosine va Thymine (Uracil thay thé
Thymine trong RNA). Ddng thoi, protein (thanh phan quan trong nhét cua
moi co thé séng) duge tao thanh trén co so két ndi ciia 20 amino axit khac
nhau. Logic chinh xac trong quy luit cua thé gidi sdng trong méi trudmg tin
hoc di cho phép con ngudi “sé hod va ky tuw hoa ™ trong viéc md ta ban chit
va s van dong cua thé gidi sinh hoc. Két hop voi kha nang két ndi trao déi
théng tin “vé han ™ ctia cong nghé thong tin va intcrnet da mé ra diéu kién
ly tuémg cho cac nha sinh hoc dé cit gii, lién két. xir 1y va trao déi kho tang
dir liéu gitra cic thanh vién véi nhau. Nho sy hop tac va lién két rong rai
nay, mot mat md ra kha nang tr van. trao doi va hd tro cho nha nghién ciu
hay cac t6 chirc thanh vién tham gia. Nhung mat khac. chinh su lién két nay

d3 tao ra cdng cu moi dé nghién ciru sur bién déi trong cac co thé song hay



cac hién tuong sdéng. trén co s& phan tich phat hién tinh quy ludt tir vo sb
cac dir lidu thirc nghiém trong kho tang dir liéu khong 16 nay... Nghia Ja,
thong qua xu ly hanyg loat mang d liéu thue nghiém réi rac. nguoi ta thu
duoc cac mang dir liéu thir cap. dé tir d6 ¢6 thé khai quat hoa thanh quy ludt
van ddng va bién déi cua nd; hodc trén co so xu ly co so dir lidu da co dé
dinh huong. hoach dinh ké hoach va té chirc thue nghiém khoa hoc cua
minh sao cho hiéu qua hon. hay trén co so ndm bit duoc quy luat van dong

cua tu nhién dé “thiet k& ™ ra cdc san pham hoan toan mdi. tham chi ¢6 thé
chua xuat hién trong thién nhién... Chinh tir cac co so 1y ludn va thue tién

néu trén, mot linh vire khoa hoc méi @i ra don, d6 chinh 14 tin-sinh hoc.

Tin-sinh hoc (Bioinformatic) cé thé hiéu 12 mot nganh khoa hoc sinh
hoc phan tich va du doan dic tinh cua ddi tugng sinh hoc. trén co so tich
hop nang luc hoat dong hiru co cua ba linh vue khoa hoe ¢ong nghé la khoa
hoc sinh hoc, véi tri thite vé quy luat van dong cua thé gidi sdng: nang luc
quan tri va xir ly dir liéu cua computer voi nang lue két néi cua cong nghé
théng tin (qua mang internct va hé théng vidn thong hidn dai) dé td chue
quan 1y va khai thac ngudn dir lidu thdng tin sinh hoc khong 16 quy mé toan
cau. Tin — Sinh hoe dam nhiém nhiém vu to lon hd tro cho viée hoach dinh
cac thue nghiém sinh hoc; hé tro hidu qua cho viée phén tich, dur doan dac
tinh cua cac vt liéu sinh hoc, ciing nhiar nghién ciru kham pha ban chat sinh
hoc cua gidi tir nhién, hay dam nhiém vai trd 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 doi cua tin-sinh hgc khong chi mé ra kha nang quan 1y va kha
thac hiéu qua hom co s& dit liéu sinh hoc thue nghiém thu dugce: ma trong
thue té chinh tin-sinh hoc da thuce su.tro thanh cong cu nghién ciru moi. tro
giap dic luc va hidu qua dé day nhanh tdc do nghién ctru va tng dung cong

ngh¢ sinh hoc: chap cianh cho ¢ong nghé sinh hoc noi riéng va sinh hoce noi



chung, bay 1én tim cao mai. Co s& dit liéu cong nghé sinh hoc khdng chi

dirng lai o tap hop cdc két qua nghién ctu thue nghiém don thudn, ma né

con bao gdm kha ning khai quat hoa, mo phong hoa thanh nhirng “ddi

tuong sO 7 cua thé gidgi sinh hoc song dong. Thi du, vdi cong cu tin-sinh

hoc di cho phép con nguoi tim hidu va kham pha cac qua trinh van déng

ndi tai trong ban than minh, nho nghién ciru dir liéu thye nghiém trén cac

déi tugng sinh vt khac, hay cho phép con nguoi ché tao ra ¢4 nhimg sinh

gi61 maéi vuot ra khoi quy ludt ticn hoa va chon loc tu nhién...

10

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

Xay dung, bd sung, t6 chire quén\ ly va khai thac co so dit liéu da dang
va toan dién trén quy mo toan cau lién quan dén sinh hoc vi cic nganh
hay linh vuc khoa hoc lién quan. Vén dé nay da va sé phat huy dirge loi
thé khdng 16 cta né khi huy dong duge su tham gia thue su coa dong dao
cac thanh vién so hitu thong tin sinh hoc trén toan thé gioi.

Xay dung va phat trién cac chuong trinh xur 1y dit liéu tng dung, duéi
dang cac chuong trinh xu ly dit liéu doc 1ap hay duge tich hgp ngay
trong cAc thiét bi phan tich hién dai, nham cung cap cho cac nha sinh
hoc phuong tién xdy dung phuong an nghién ciru hay phan tich xu ly
két qua thu duge voi su “tu van va trao doi clia cac chuyén gia ™ trén
toan thé giGi.

Dao tao va c¢dp nhét thudng xuyén cho cic nha sinh hoc k¥ nang tu duy
va nang luc khai thac hai ndt dung trén vao hoat dong khoa hgc va céng
nghé nham tao ra budc chuyén bién dot pha trong phwrong cach tiép cidn
va nghién ctru kham pha thé gl S(:mg\ tao ra cudc cach mang thue su
trong hoat ddng sang tao cta 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 14 hé théng gdm rat nhidu mang may tinh cuc bd hay khu vue
duoc két ndi lai véi nhau thanh mang chung trén pham vi toan cau
(Networks of the Nerworks). Nhu vay. internet két ndi nhiéu triéu may tinh
néng l¢ d3i hoa mang vao hé théng chung. trong @6 gilra cac may da néi
mang déu binh dfmg va ¢6 thé lién hé trao doi thong tin qua lai voi nhau.
Trén internet, ngudi truy cap vao mang tir khip noi trén hanh tinh, néu
duge phép cia chu s& hiru. ¢6 thé tim kiém va khai thac tit ca moi thong tin
vi dir liéu trong timg may con véi te dé “anh sing™ vuot qua moi tré ngai

vé khong gian va [anh thé.

Diém khéi dau cua internet 1a du an ndi mang céc may tinh ctia bén don
vi thanh vién la Vién Nghién ciu Stanford, Trudmg Dai hoc Téng hop
California, Trudng Pai hoc Téng hop UC-Santa Barbara va Trudomg Dai
hoc Tng hop Utah do co quan quan |y du an nghién ciru phat trién cia bd
qude phong My (U.S. Defense Advance Research Projects Agency —
DARPA) tai tro (thang 7/1968). Viéc két ndi thanh cong cic may tinh tham
gia cua bdn thinh vién trén (nim 1969) da danh dau su ra doi cia mang
may tinh khu vue — viét tit 1a ARPANET. Lich str phat trién cua internet 1a
qua trinh phat trién va hoan thién khéng ngimg tir ARPANET, qua
MILNET va NSFNET (National Science Foundation Network), dén

11



internet voi kha nang khong 16 va quy mé toan cau hién nay (internet véi
day du ¥ nghia va thie su biing nd manh m& chi tir 1995, sau thoi diém
chinh phu My cho phép cong khai va thuwong mat hod cong nghé nay trén

pham vi toan cau).

Internet 14 sur két ndi da chiéu cae mang dién rong (Wide Areu Network
— WAN) cla cac qudce gia hay khu vue. M3i mang WAN  duoc hinh thanh
do su két ndi cua nhiéu mang khu vuc hep hon (Local Area Network —
LAN); trong d6, méi mang LAN lai 1a mang két ndi cac may tinh riéng le
(hay mang cia cum cdc may tinh riéng 1¢) lai voi nhau. Viée két ndi gitra
cac mang trén dugce thue hién nhd cac c6ng chuyén thong tin - thudng la

cac cau ndi (Bridges) hodc cac bd dinh tuyén (Router).

Tung may tinh con thudng digc két ndi vio internet qua mot may chu
(Host). Dé cac may tinh ndi mang ¢6 thé nhan biét va thong tin qua lai véi
nhau, mdi mdy chi déu duoc nhin mdt mién gébm moét sé dia chi [P
(Identification Protocol) nhat dinh va khong tring nhau véi cac mdy chi
khdc. Trung tam théng tin diéu phdi internet qudc té (Network Information
Center — NIC) chu tni phan phéi cic dia chi mang (Ner ID) cho moi quf)c
gia. Tiép theo, td chire quan [V internct timg qudc gia s& phan phdi mién dia
chi cho cac may chu trén mang d6é (Host ID). Theo hé dia chi dang dugce sur
dung hién tai /Pv4 mdi dia chi mang gf%m bbn cum sé phan cach nhau bang
dau chim dang A.B.C.D. v6i A, B. C. va D 1a mdt sb nguyén cé gia tri
trong dai (0 — 255), thi du: 192.168.127.16; 172.16.1.3 (mang
WAN mot vai nude di su dung hé dia chi /Pv6). Pé thuan tién cho nguoi
sir dung trong giao tiép. cac dia chi IP kiéu so trén thudmg duge mdy chu
(do céc nha cung Ci(Ip dich vu internet quan ly) phién ma thanh dang dia chi

cac cum ur. thi du: http//www.vnn.vn; http://www.hut.edu.vn;

http://www.atcc.org: htip://meriin.bem.tmc.edu...

12



Dé truy cp vao mang. ngudi su dung internet (thuomg duoge ¢goi chung
la khach hang) phai dang ky vdi cac nha cung cap dich vu va sé dugc cép
‘mot tén truy cap (Account) va v mat khau riéng tuong ung (Pussword).
Voi tén va mét khau da dang ky, thuong khich hang c6 thé truy cap vio
mang internet tir bat ky may tinh nao trong mang LAN cua nha cung cdp
dich vu dé hay thong qua két ndi truc tiép mot may tinh ngoai mang voi
may chu biang dudomg dién thoai (st dung Modem thuong hay Modem
ADSL). Viéc két ndi gifta mot may tinh con vé1 mdy chu con phu thude vao
ché a6 két ndi. Co nhiéu kidu két ndi khac nhau, phu thude vao kiéu dit licu
st dung, phdn mém cai dit trén may chu, phin mém coa khach hang. Cac
kiéu két ndi nay thuomg mang dic trumg riéng véi timg truomg hop cu thé
(“service by service”, “user by user’) va thudng duoe xac dinh qua céng
két ndi (Port) di kém nhur mét dia chi phu, thi du

“192.168.127.16:8080 (port 8080); hay

“merlin.bcm.tme.cdu:23” (port 23)...

2.2. Thong tin trén internet

Intcrnet chita khéi lwong thong tin khong 16. bao gom dir liéu cia hau
nhu tat ca moi linh vuce khac nhau trong dot séng x4 hoi hién dai. tir khoa
hoc. kinh té. van hoa, chinh tri. xa hdi dén ca vé s cac thong tin quang cdo
san ph?)m hay cdc thong tin vé dich vu thwong mai dién tr... Cac dir li¢u
thong tin ndy duoc luu gilt trong cic may cha cia hang trdm ngdn mang
con (LAN va WAN) va trong cic may tinh dang hoa mang trén khap thé
giol. Kha nang khai thac cdc dit 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. G goe d6 khai thic. ¢6 thé chia co

so div.lidu khong 15 trén thanh hai nhoém lom 1a:



* Loai cic thong tin cdng cong: Bao gom 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 c6 thé wr do truy cip va khat thic phuc vu cho muc dich
riéng, dién hinh cho kiéu dich vu thong tin cong cong la Www (World

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

* Loaj cac thong tin gidi han truy cip: Bao gom 14t ca cac dir liéu hay cac

hé théng dir liéu trén mang, nhung viée truy cép va khai thac chi ¢6 thé
duoc thue hién néu diroc phép cua chu s& hitu ching. Thi du céc thong
tin phai tra tién khi sir dung, céc théng tin chi danh cho cac dbi tugng da
duge cip quyén truy cap. cac thong tin chi sir dung ndi bo.... Thong
thuong. ngudn dir liéu nay duge luu giit trén mang nhimg véi dd bao
mat rat cao; chi ¢6 nhitng ngudi di dvoc cAp phép (vai tén va mat khiu

truy cap di ding ky) méi co thé truy cap va khai thac.

2.3. M6t s6 dich vu trén internet

Cac dich vu trén mang rat da dang va duogce cai tién. hoan thién va mo

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

14

Truy cap khai thac thong tin tir xa (7elnet): Pugce xem la dich vu co so
va dau tién cua viée két ndi mang. Dich vu nay cho phép tir mot may
tinh o bat ky vi trf nao trén thé gidi ¢6 thé truy cdp vao mot may tinh
xac dinh khac trong mang thong qua giao thuc TCP/IP (Transfer
Control Protocol/Internet Protocol). Khi dich vu di dugc 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 sur dung, thi du: goi cac chuong trinh

hién co. ghi hay xo04 céac tép tin... Trong thue té, viéc khai thac dich vu



truy c¢dp tir xa duoc thue hién véi su tro gitp cta cic chuong trinh hd
tro va gidm sat ma cac nha quan ly hé théng may cha phia so hitu dir
liéu sir dung. Nghia la nguoi muén truy cip van phai dugc “cap phép”
dudi dang duoc cap tén ding ky va mat khiu riéng (public login nume

and password).

Dich vu trao d6i cac tép dir liéu (files trunsfer - fip): Dich vu fip ciing
13 dich vu co s& dau tién cua viée két ndi mang, nhung duc_vg xay dung
danh riéng cho nhitng nguoi sir dung chi trao déi mot hay mét ) tép
dir liéu nhét dinh, song khéng mong mudn truy cap (hay khong duoc
thim quyén truy cdp) vio toan bo ngan hing dit liéu cia may chu dé.
Thao tac dé str dung dich vu ftp nguyén thuy ciing hoat dong trén co s&
tuong tu nhu su dung dich vu telner. Khi st dung dich vu fip, thong
thuomg khach hang phai thuc hién hang loat dong 1¢nh khac nhau moi
c6 thé gui (put files) hodc nhan (ger files) va phai phan biét hai dang
dir liéu 13 kicu ky tu (text mode) va kiéu nhj phan (binary mode). Dich
vu fip voi kiéu ky tur di luu y dén su khac biét gita cdc hé diéu hanh
(md1 truomg Unix s dung hé ASCIL 10, mé1 trudng Macintosh st
dung hé ASCII 13 va méi truomg MSDOS dugce thiét ké cho str dung
mot trong hai h¢ trén, trong dé véi kiéu nhi phan s& duge trao dbi ding
nguyeén ban géc)k

Nhim giam bot true tric va dé thuan tién hon cho khdch hang,
ngudi cung cép tin c6 thé chuan bi san cac tép dir lieu hay mot mot )
thu muc tép dir liu lién quan thanh cidc nhém riéng, sao cho khi khach
hang can trao ddi ¢6 thé thue hién duoe d& dang ma khdng cin phai su
dung dén mat khau. Khi xay dumg cac trang WWW (World Wide Web)
ngudi ta sir dung phd bién ky thudt niy gitip khach hing dang & trong
trang Web van cé thé trao doi thudn tién cac tép dir liéu moung mudn.

qua truy cdp cac dudng din siéu lién két dudi dang dong lénh
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“Download”, “Downloud now™ hay dudéng dan “fip:/." (thong
thudmg cac tép dit liéu dang nay khong ¢6 san trong cac trang WWW),
thi du:

"The file is availlable by anonymous ftp.

ftp to ftp.bcm.tmc.edu

and retrieve mbcr/pub/file.txt”
Dé trao ddi tép trén c6 thé thire hién nho sir dung 1énh:

fip://ftp.bcm.tcm.edu/bmer/pub/fileaxt

Dich vu thu dién ta (E-Mail): Dich vu thue dién tr 1a dich vy don gian
nhat nhung lai rat hiéu qua va duoc nhiéu nguoi sir dung nhat. Dich vu
niy dinh cho ca nhimg ngudi khong dang ky quyén truy cp mang hay
thuomg xuyén duge chon véi cac khach hang chi dang ky sir dung han
ché cac dich vu trén internet. Ngudi giri thu chi can “goi ra" mét khung
mau thu tir mdt may chil nhdt dinh (cac mailserver), sau dé sir dung
ban phim dé viét thu. dién dia chi dién tir ctia ngudi nhan va nhén lénh
giri di. Khi do thu s& duoe chuyén ngay dén may chu rdi chuyén tiép
sang may cha cua ngudi nhan dang ky dia chi va duge luu gitr & dé.
Neudi nhdn thu, vao lac thoi gian thudn tién. ¢é thé truy cap vao
"thung thu" cua minh trén may chu dé xem céc thu auri dén. Ngay nay,
két hop vai cée dich vu di kem khae, ngudni puri thu ¢ thé giri déng
thdi mdt bire thu dén nhiéu ngudi nhan khic nhau (dich vu C.c. qua
listserver), ¢ thé chuyén ca "thu" dudi dang am thanh. hinh anh hay
liéng noi dén ngurot nhdn va thudmg két hop kem thém dich vu chuyéh
tép don gian dé mo rong nang luc phuc vu khach hang (ché dé
attachmenr). Nhin chung, viéc sir dung dich vu thur dién tir rat don gian
vé thao tac. thudn tién vé thoi glan va hét strc nhanh chéng. Vi vay. dé
thu hiat khach hang truy cap. rat nhiéu cdng ty kinh doanh trén internet
thuomg c6 thém mailserver phuc vu mién phi cho moi ddi rgng duec
tu do dang kv "thang thu" ca nhan.



Dich vu thong tin theo nhom (usenet): Dich vy nay cho phép nguréi sur
dung mang cé thé tham gia “sinh hoat™ thco cac nhom thong tin
(Newsgroup), trong dé ho ¢6 thé gui hay nhin cic théng tin cho cdc
thanh vién khdc cling tham gia trong chu dé nay. Cac nhém thong tin
dugc trinh bay theo chu dé. khong phan biét thot glan cdp nhat. tach
biét doc 1dp gilra cic nhdm véi nhau va doce 1ap vai dich vy thu dién .
Ddng thoi. viée dang ky tham gia vao nhém tin, xo4 tén da dang kv,
gt va nhan tin thao tic rat don gian va thuan tién. Do dich vu nay rit
thuan loi nén tir thai kv du internet chi ¢6 7 nhom tin (sci- khoa hoc.
soc-Xa hol. comp-computer...), song dén nay c6 thé t6i hang chuc ngan
nhom tin khac nhau trén mang. Tuy nhién, do nhing Iy do nhat dinh.
nhiéu nhom tin khéng tham gia vao hé théng dich vu “usener” chung,
ma ching tén tai theo nhém déc lap riéng hay cac nhém chi “trao déi

ndi1 bd™ trong dién doi trgng hep trén mang.

Dich vu tim kiém thong tin gopher, WAIS (Wide Area Information
Server) va dich vu truyén siéu van ban HTTP (Jhper Text Transport
Protocol) hoic WWW (World Wide Web): Véi muc dich phéi hop voi
dich vu trao doéi t¢p dir liéu, gopher cho phép nguoi st dung mang ¢o
thé tim kiém va hién thi thudn tién cdc tép dir liéu c6 trén mang. thuong
vOi cac tén theo tir khoa va cac duomg dan tir trang gopher dén cic
trang khac. Cing hoat dong twong tu, dich vu WAIS (Wide Areu
Information Server) tim kiém theo cac cum dir licu dudi dang ky wr
(free-text databases). Nha vdy. dich vu ndy co cong ning rat manh dé
tim kiém. thu thap va cung tmg thong tin. Song song véi hai dang wén.
phuong an lién két cdc tép dir lidu trong timg may chu dé tao ra dang
cung cép thong tin hiéu qua hon da xudt hi¢n dich vu tru_\_-'én thonyg tin
siéu van ban HTTP (Hyper Text Transport Protocol) va Web (nwwny,
W3 hoac Web). Vo dich vu thong tin m&i nay, kha nang trinh bay. ndi

-
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dung hién thi. duong dan dén cac co so dir liéu hay cac dang dich vu
khac rit da dang. Nh& véy. da tao ra phuong an cung cip théng tin
nhanh chéng vi hiéu qua, mdi truong giao tiép than thién va hét st
thudn loi cho khach hang. Véi wu thé to 16n cia minh, ngay nay hau
nhur dich vu WWW da thé chd hoan toan cho dang dich vu gopher va
WAIS (cic Web server déu c¢6 kha nang giao tiép két ndi vai céc
gopher server va fip server). Dé giao tiép vdi cic Web server khach
hang thuomg sir dung cdc churong trinh trinh duyét Web, trong do ba
chuong trinh trinh duyét manh nhit hién nay la: Microsoft Internet
FExplorer (cua Microsoft Corp.), Netscupe FExplorer (cia Netscape

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

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

Ciing nhu cac linh vire khoa hoc khéc, ngudi ta hdu nhu khong thé hy

vong liét ké ra duge phén lon cac co so dit Héu lién quan dén cong nghe

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

tin dit chi trong mét linh vuc hep. Giai phap twong dbi don gian va thuong

4p dung véi nhimg ngudi khoi ddu tham gia khai thac thong tin qua internet

la:

» St dung cac trang cdng cu tim kiém phd dung trén intcrnet nhur:

www.vahoo.com; www.goocle.com; www.altavista.com;

www.wchferret.com...

* Vao mot co so dir liéu lon da biét gan giil vai chuyén muc can tim kiém.
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Sau d6 sir dung cac duong dan siéu lign két mac dinh (cdc dudng
“links”, "M perlink”, 1¢nh “go”...) d& mo rong kha nang tim kiém sang
cdc co so dir li¢u khéc.



Cén chil y rang, voi mdi co s dir liéu déu chira dumg khéi lwong thong
tin Tat 1om, ngudn tin dige cdp nhit b sung va hoan thién lién tuc. c6 thé ¢o
nhitng thong tin lai dwoc trinh bay duéi cac dang chu dé khic nhau va c6
thé tdn tai mot vai khac biét nhét dinh wrong cdc chuong trinh xu ly dir licu

thuc nghiém gifra cac to chirc sé hiru.

Bén canh viée tim kiém trén, mot trong sb cic giai phap cap nhat thong
tin nhanh va hiéu qua la dang ky tham gia dich vy trao déi tin theo nhom
theo nhimg chuyén dé hep quan tam (dich vu usenet hodc dang tuong tu),
Ngoai ra, mdi ca nhan c6 thé “s¢ hiu” kiéu tim kiém théng tin hitu hidu
hon va viée tiép thu thong tin ban beé gioi thiéu lai... trong nhiéu trudomg hop
lai 14 cach tiép cén nhanh chéng va hidu qua dén ngudn di lidu mong

muon.

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

(http//www .biloremediationgroup.org/BioLinks/links/mews.htin)

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

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

Botany news:sci.bio.botany

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

Civil Engineering ncws:scl.engr.civil

Ecological Research ncws:sci.bio.ecology

Encrgy, Science, & Technology NEWS:SCI.CNErey

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

Fisherics Scicnce _| news:sci.bio.fisherics
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Gené_r_al Biology & Science

news:bionet.general

| General Engineering

news:scl.engr

Hydrology

news:sci.¢co.hvdrology

Microbiology

news:sct.hio.microbiolocy

Microbiology (Bionet Newsgroup)

news:bionet.microbioclogy

Microscopy Techniques

news:sci.techniques.microscopy

Petroleum Geology

news:scl.geo.petroleum

Population Biology

news:bionet.population-bio

Scientific Rescarch

news:sci.research

Toxicology

news:bionet.toxicology

Tropical Biology

news:bionet.biology.tropical

Energy and Rencwable Resources

news:alt.energy.renewable

Environmentalist Causes

ncws:alt.save.the.earth

Technology Topics

news:alt.technology.misc

Symbiosis Discussion and Research

ncws:bionet.biolozy.symbiosis

Biosphere and Ecology

news:bit.listserv.biosph-1

Conservation

news:sci.bio.conservation

Meteorology

NCWS:scl.geo.meteorology

Chaotic and other Nonhnear Systems

news:sci.nonlinear

Computational Fluid Dynamics

news:sci.physics.computational.fl
uid-dynamics

Polymer Science

news:sci.polymers

Systems Science

NEWs:scl.systems

Magnetic Resonance Imaging and
Spectroscopy

ncws:scl.techniques.mae-
resonance

| Mass Spectrum Techniqucs

news:sci.techniques.mass-spec

Spectrum Analysis

news:sci.technigues.spectroscopv

Miscellaneous Research Testing
Tcchniques

news:scl.techniques.testing. misc

Nondestructive Testing Techniques
i

news:sci.techniques.testing.nonde

structive

TI’VSEI llography

ews.selicciniyues. xtallography

Environment

news:talk.environment

Waste Management

' news:scl.environment.waste

Plant Science

| news:bilonet.plants




3 CO SO DU LIEU CONG
= NGHE SINH HOC

3.1. Bai cuwong

Cong nghé sinh hoc 1a mét linh vue khoa hoc tré, da nganh, phat trién
rit nang ddng va hét sttc manh mé trong nua cudi thé ky XX. Néu nhu cong
nghé thong tin va internet duoc xem 14 céng nghé cua thé ky XX, thi rit
nhiéu v kién du bao déu cho rang céng nghé sinh hoc s& trdr thanh céng
nghé phat trién manh mé va nang dong nhit cta thé ky XXI. Rat nhiéu
qubc gia trén thé gidi da xac dinh cdng nghé sinh hoc 13 mot linh vue khoa
hoc céng nghé trong diém trong chién luoc phat trién dit mrde. Nhd vay.
trong thdi gian qua cong nghé sinh hoc d4 nhan duoc sir dau tr dang ké cua
cic chinh phu. da huy déng duge tiém luc khoa hoc va cong nghé khong
chi cdc co quan chuyén sau, hoat dong tric tiép trong Iinh vue cua minh,
ma con mé réng sang ca nhidu cong ty von khong c6 truyén thong hoat

dong vé cong ngh¢ sinh hoc.

Vé ticm luc khoa hoc va cong nghé sinh hoc. cac cudng quéc cong
nghiép hang dan. do wu tién tap trung dau tu tir rit sém nén cdng nghé sinh
hoc cua céc quéc gia nay phat trién hét sirc manh mé. vuot trdi toan dién.
triét dé va bo rat xa cac qudce gia dang phat trién. Nhu mot hé qua tit véu.
nang lue luru triv. xur Iy va khai thac co so dir liéu néi chung, va Jir lidu vé
cong nghé sinh hoc ndi néng, cling tap trung cao dd trong cac ngan hang di

liéu thudc ba trung 1am khoa hoc va cong nghé hing dau thé gidgi 1a: My.
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Cong ddng Chau Au va Nhit Ban. Mot sd qudc gia dang phdt trién, nho
chién {uoc dau tu trong diém nén ciing da thu duoc mot sb thanh cong nhit
dinh trong ting linh vuc (thi du thanh tru vé lia lai cua Trung Quéc hay

thanh twu vé ¢ng nghé sinh hoc trong san xuét thude diéu tri ctia Cuba...).

Tuy nhién, trong ky nguyén céng nghé va hoi nhap qudc té hién nay, dé
diy nhanh tdc d6 phat trién ¢dng nghé sinh hoc thi mdi qudc gia, dit o bét
¢t trinh do céng nghé nao ciing phai xem hop téc qudce & 12 mot thue té tit
yéu cua thoi dai. Hon nita, wu thé vé da dang sinh hoc tai tip trung cao &
vanh dai1 xanh nhiét ddi, chir khong phai thudce cac nude cong nghiép phét
trién. Nghia 13, trong linh virc cong nghé sinh hoc, moi qudc gia trén thé
gi&i déu rit cn su “cong tac va hd tro™ tir cde qudc gia khac. Ciing nhd dac
diém nay nén ngay cac ngan hang dir liéu 16n cua cac quéc gia cong nghiép
hing dau ciing rat “hao phéng” trong viéc tiép nhan thong tin méi va cung
cip nhimg “tro gitp can thiét” cho cac nha khoa hoc sinh hoc trén toan thé
gidi, thong qua dich vy internet. Thuc 1é nay, da tao ra co hot thudn loi cho
cac nha khoa hoc va cong nghé & nude dang phat trién trong viée tiép thu
thanh tuu khoa hoc va cong ngh¢ moi phuc vu cho muc tiéu nghién ctru cua
minh. Trén nén tang cong nghé théng tin va internet, co so dir liéu cong
ngh¢ sinh hoc va hop tac trao dbi thong tin da thuc su lién thong va lién két
quy md toan cdu. Tur hiu hét cdc co sd dir lidu déu ¢ thé tim thiy céc
dudng dan siéu lién két dén cac co so dir liéu khac. Bong thoi, cac trung
tam dir héu lom nhu NCBI EBI. WFCC-MIRCEN va ExPASy thlrc hién
ché do trao ddi dir liéu va cap nhat thong tin trong ngdy. Sau diy. cudn sach
cung cép cho ban doc mdt vai dia chi cua cdc ngan hang dix liéu 1én trén

thé giGi dé tham khao.
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-' % NCBI National Center for Biotechnology Information

National Tibrary of Mediclne Mational Insitutes of Health
PubMed =  Entrez BLAST OMiM Books TaxBrowser Structure

Search |Entrez > for| EI

SITE MAR » What does NCBI do?

Alphabetical List,

ACECE LA EEAN [ ctablished in 1988 as a national resource for  * Assembly Archive
i g8 molecular biology information, NCEBI creates

i:‘;;:ﬁiz‘i%ﬁ:fo # public databases, conducts research in :ni'mulz“:;is"f .

PetSsasm R Cornputational biology, develops software grus. SRkt

educators and the IQOIS fO[' 3“5*5’2'“9 gen.ome data, a.nd * Coffee Break

public L& disseminates biomedical information - all for G - 2D '

the better understanding of molecular NE%E;SHandLS::L?e'

GenBank processes affecting human health and

Sequence disease. More.

» Electronic PCR

: ¥ Entrez Home
Literature

MyNCBI

The new My NCBI has repl aced the
= Cubby and includes automatic P Entrez Tools
databases e-mailing of search updates and filtering search
PubMed, OMIM, results, A tab format is used for features such as )
Books, and Limits and displaying filtered search results, » Gene expression
PubMed Central = olmivbys: (35C)
: | . Entrez Gene * Human genome
Molecular
databases You can now use Entrez to search for fESLUEEE
- e - infarmation centered on the concept of a
Sequences, L gene, and connect to many sources of related ¥ LocusLink
information both within and outside NCBL.
taxonomy - “—| » Malana genetics &
- pennmirs
Genomic
biology » Map Viewer
The human A ? i j :
n archive of Jife sciences journals
genome, whole ] » dbMHC

® Free fulltext
® Over 300,000 articles from over 150 journals
@ Linked to PubMed and fully searchable
Use of PubMed Central requires no registration or fee
Accessitfrom any computer with an Internet connection
p—— = . E

genomes, and
related resources » Mouse genome
- resources

Data mining

» ORF finder

Hinh 3.1. Bia chi va anh trang chu cua Trung tam Thong tin Quéc 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/)

(Chi y: giao dién trén c6 thé thay déi, phu thude vao thoi diém truy cap)



Afders 1&_] it/ e e 3 uk /D stabazes

Sitw i Dtabose
CECES

European Bioinformatics Institute

EBI Home About EBI Resaarch Services Toatbox Databases Downloads Submissions
EBI DATAEASES
(pECLELELR at the EBI ATayExpress 5000
Milestone

The main missions of the European Bionformatcs
Institute (EBI) centre on building, maintaining and
proading bialogical databases and information seraces
to support data deposition and exploitation

* Databases Home

- W:’-‘L
——

» Database Browsing &
Entry Relreval

. 13th 2004

* Nucieotide Databases Some of the databases we manage include: AHQ:EP:ueu_ the EBXS
+ Protein Dafabases reposdory for

= EMBL Nucleotide Database - Europe’s pnmary collection of microarTay-based gene-

* Stucture Dalabasas erprassion dels, has
grown more tnan 100-
foid ivihe past year,
exceading 5000

hybrdizations _ diore

nucleotide sequences is mantained in collaboration with Ganbank
(USA) and DDAJ (Japan)
UniProt Knowledgehase - a complete annctated prolein sequence

database

= Microamay Dalabase

* Liarature Databases

=
]
§
3
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=
2
2
S
L
=]
=
&
b
&
m
g
E
p
£
=
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7

= Yiew all Databases

management and distribution of data on macromolecular structures
* ArrayvExpress - for gene expression data
Ensembl - Providing up 10 date completed metazoic genomes and
the best possible automatic annotation

We have many other databases available including Werature citation
databases such as Meduns, You can browse the databases we have
available by choosing the appropnate category on the left navigation

calumn Mar 17th 2004
BioMart is & sénple and
UniProt 3 4 Raleased st data irlegration
= systam for isrge scale
v Dec 21st 2004 - The UniProt Release 3 4 consists of data querying, providng
niProt| o, .. o e R 45 4 =
Swiss-Prot Protein Knowledgebase Release 45 4 and racearchers with fast
Eﬂmm"" TrEMBL Protein Database Release 234 | mors el flaxinle nocess 1o
fthsaidneta [r——
Lii. i3

]
InterPro|

GOA Raleased

December 14th 2004

The new release of GOA contams LiniProt GO 240,
G4 Human 26 0, GOA Mouse w120, GOARat v120
and GOA FDB YISO more

CSA Launched

EMWEBL vB1 Released A.
Dec 13th 2004 - Release 81 of the EMEL Nuclzotide | Catalytic Site Allas
Sequence Database contains 46 105 337 sequence Jan Tth 2004
antne nmpnsing 7% 271 300 840 nucleotides of which 1 5
5 558 entnias (34 986 041 399 nucleotides) are 8 resource of calalytic
L sdes and resicues

(whale geniome shotgun) data  See full Releass

InterPro vB.1 Released

Nowv 20th 2004 - IntarPro 8 1 15 out, with 11330 antnes
aver 1 6 milion hits 10 UniProt and naw links to S
MOCEL, PAMDIT and MEDsde See Belease Mol
datails

Identified in enzymes
using structiral dats
Nucl, Acids. Res. 2004
Erd e o]

UniProt

Hinh 3.2. Bia chi va anh trang chu cua co so dit li¢u thuéc Vién Tin-Sinh
hoc Chdu Au (European Bioinformatics Institute, England) -
(www.ebi.ac.uk/databases)

(Chu y: giao dién trén co the thay doi, phu thude vao thoi diém truy cép)
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al and Systems
al Institute of Genetics

2L OntatueGorw| Semunary  Ocen Sevwwrs|  Accews  Lomivdowsimn] HOME

Avameed Searvn (o)

i 4 Diata Bank of Japan - Mematode Gene Expression Datanass
@ About NIG |- Haponal Binkesource Propect - Intommation Si0e Mousa Microeatellite Databass
4 Research i o = = — E—
4 Griduite Pragram - PECE MIBZEMN Warld Data Centre for Microonganisms
ORI |- Genenc Resnurces Database ISHIGEN) - E.coll Genome Databass (FEC)
= leminars il - i s e ———— SOR——
u Crpen Seminars
a Development and maintainance of genetic stocks
4 e
# Local Information Ecab |- Mouse 3
(muernal okd asly | - - = ——
 Virtisl M of Zometicy |- Bydra
!- SO0 ['|I|.';

webmastenPrug ac ip e—————— -

Distribution of Libraies, Vectors Clones and Antibodies

| Memarode cONA Library |-

Cioning Yectors | Crosoptuls Segmentation Anbbodies

Computer System

G ) :

Hinh 3.3. Dia chi va anh trang chu cua co so dit liéu
thuoe Vién Gen Quoc gia Nhdat Ban
(National Institute of Genetics, Japan)

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

(Chui y: giao dién trén c6 thé thay doi, phu thuge vao thoi diém truy cdp)
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Site Map Search ExPASy Comract us

_,,m-.-h}‘im,'——r VL T =] e Go| e |

. ExPAS_v Proteomics Server

[An
e
» Swiss-Prot and TrEMBL - Protem knowledgebase « Proteomics and sequence analysis tools
. OSITE - Protem famdies and demains o Protecmucs toomcs [‘ jgente (PMF) " BeptiteMass, |
« SWISS-2DPAGE - Two-dmensonal polyacrylamude gel slecrophoresis " A
o ENZYME - Enryme nomenclatuee
. ! 3D wnages of protems and other biologcal

55-MODEL Repository - Astomancally generated protem models

GermOnLine - Enowledgebase on germ cell differentistion
Ashbya Genome Datahase
Links to many other molecular hju@u__g;.f_l__ak_ra_sus

Software for 2-D PAGE analyss

« ImageMaster /| Melanie -
. M.Sllghl Mass Specoometry Imager

« Roche Applied Science's Biochemical Patiways

L hcmmaemies ] Dicoesuim |

The ExPASy FTF server + What's New on ExPASy
Swiss-Shop - automatically obtam (by emal) new sequence entres SWISS-FLASH electromc bullenas
relevant to yous Geld(s) of msrent

Master's d__gree in Pmteumirs .nnl Biuil\furlnau'\ql

How to create HTM links to ExPASy
« Complete rable of available documents

wiss standards

Links to lists of molecular hiology resources Links to some major molecular biology servers

wlecular servers

« Amos” WWW links - The ExFASy kst of Bae
Search the mteret for molecular b v nformanon
WORLD 2DPAGE - Linksto 2-D PAGE danabase servers and 2D
PAGE related servers and sernces

European Binifarmatics Institure (EET)
ter for Biotechnology Information (NCET)
eNEt

.
Y

» 2D Hunt - 2-D elec
v - T‘-r M clecular Baslogy Fesource + ISREC bivinformatics group
. !‘mlum links -
= Yahoo - § Srlem‘e Enﬂon « BIDSCLUbioner Electronic Newsgroup Netwnrk for Biology
« EMEnet
R T R T e T S SRR
« Protein Spotlight » tieneva and Swiss local pages
« Links to conferences and events + Swass Institute of Bininformatics (SIB)

« The Health On the Net foundarion (HON)
Hoinformatics {GeneBio

» Swiss-Chaiz

» Swiss-Jokes

Hinh 3.4. Dia chi va anh trang c}'?u cua co so dir liéu vé hé !honq
nghién ciru phdn tich cdu triic protein cua Thuy St

(ExPASy Proteomics Server, Swiss Institute of Bioinformatics)

(Www.expasy.org)

(Chu y: giao dién trén c6 thé thay doi. phu thude vao thoi diém truy cap)
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Hinh 3.5. Dia chi va anh trang chu cua Vién Bao tang Giong Quoc gia My
(American Tyvpe Culture Collection - www.atcc.org)

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



About DSMZ

DSMIZ
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General Collection

Characierization | ViSit our New Website!
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More information here

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

| Please send questions and comments to. DEMZ email |

Hinh 3.6. Bia chi va anh trang chu cua Vién Bao tang Giong
Quoc gia Cong hoa Lién bang Pirc

(Deutsche Sammlung von Mikroorganismen und Zellkulturen)
(www.dsmz.de)

(Chi y: giao dién trén c6 thé thay doi, phu thude vao thdi diém truy cap)



3.2. Dac diém cla dir liéu cong nghé sinh hoc

Nguén co s dit liéu lién quan dén sinh hoc duoc tru_\_'én ta1 trén mang
vé ciing da dang. phong phu v& chung loai va dé sé vé khéi tuong, véi toe
do gia ting manh mé theo thoi gian. Vé ndi dung, co so dir lidu trai rdng
trén tit ca cac mat khac nhau, tir cac thong tin chung vé tiém luc khoa hoc
va cong nghé cia cic co quan. dén cdce thdng tin vé cac cdng trinh khoa hoc
di cong bb. cic tap chi chuyén nganh... Trong d6 chiém khéi lugng lom va
da dang nhit 1a cic két qua nghién ciru trén di tuong sinh hoc. Dac diém
chung nhét cia cac dir liéu nay 14 duoc biéu dién dudi dang sb hay ky tu
trong cac tép dir licu don ¢ hay dudi dang cac chuong trinh thudt toan hoan
chinh rét thuén tién dé cét gitr hay trao doi. V& dic diém cau tric, nguon
théng tin nay cd thé phan chia so bd thanh hai mang 1om 1a mang dir liéu so

cAp va mang dit liéu thir cép:

- Mang dir liéu so cip bao gdm tt ca cac dit lidu thu duoe qua phan tich
truc tiép, bing cac trang thiét bi tuong tmg, thi du co s dir liéu thirc
nghi¢m phan tich cAu tric protein, cau triic chudi amino axit. cdu triic
va dac tinh enzym. vé cic hop chét hitu co khac (hydratcarbon, vitamin,
lipid...) hay cic dac tinh phédn loai sinh hoc, théng tin vé da dang sinh

hoc. vé cdc dudmyg hudmg trao doi chit trong co thé song...

- Ming dir liéu thir cdp bao gdm cde di lidu va thong tin thu duge trén co
s phan tich. khai quat hod, hé théng hoa hay thong tin mé phong cho
timg ddi twong hay nhém ddi trong sinh hoc trong thé gidi tu nhién.
Mang dit {iéu nay dugc hinh thanh théng qua viéc xu 1y hang loat mang

- dir 11éu thue nghiém ron rac, dé tir do o thé khai quat hoa thanh quy luét
bién ddi cua né hay mang dit liéu hinh thanh khi xu Iy cac két qua
nghién ciru cu thé, trén co s& cac quy ludt da phat hién duge qua khai
thac co so dir liéu cong nghé sinh hoc. Mang dir li¢u nay bao gdm ca
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mang thong tin ma qua do nha sinh hoc ¢co thé khai thac phuc vu cho
viée dinh hudng, hoach dinh ké hoach va té chirc thuc nghiém khoa hoc
tiép theo sao cho hiéu qua hon. Hodc trén co s¢ phét hién nim bt duoe
quy lut van dong cla ty nhién két hop véi nén tang logic chinh x4c cia
thé giGi sdng. nha sinh hoc ¢6 thé xdy ding ¥ twéng, mé phong “thiét
ké” ra cac san phém hoin toin mdi, thim chi c6 thé chua xudt hién
trong thién nhién... Bé xur ly phan tich co s dit liéu trén, duong nhién
khéng thé xem nhe vai trd ctia cac chuong trinh hay cac thudt todn xu ly
dir ligu sinh hoc ing dung. Cac chuong trinh nay duoc thiét ké doc lap
hay, timg phan hoac toan bd. dudi dang tich hop ngay trong cdc thiét bi
phan tich hién dai. Chinh céc yéu té nay ciing 1a mang dir liéu hét sire

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

3.3. M6t sé co s& div liéu sinh hoc I&n trén thé gidi

Co so dir liéu sinh hoc 13 ca mot kho tang dir liéu khdng 15, duoc luu

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

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

ndi dung phong pht nhit 1a mang dir liéu sinh hoc phan tr va céng nghé

sinh hoc. Quy md va cau tric cua ting co s dir liéu c6 nhitng dac diém

riéng, song nhin chung cd thé phan chia theo ndi dung thanh mét s6 mang

dir liéu chinh 16n sau:
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Dir liéu vé thong tin thong thwomg (sach, tap chi. tai liéu thong tin...
dang ) hod). thi du: co so dit lidu vé cdc cong trinh khoa hoc da cong
bé PUBMED (http://www.ncbi.nlm.nih.gov/PubMed/). co so dir lidu

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

mang noéng nghiép (hup:/www.nalusda.gov/general info/agncola/

agricola.html). co s& dir lidu tip trung vé mang théng tin vé ¢o sinh hoc



va dong vat hoang da (http://www.biosis/org). co so dir liéu tip trung vé

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

- yrA A a . . . U X - I
- D liéu ve phin loai hoe, thi du: co so dir licu vé phan loal sinh hoc

cua NCBIT (huip://www.ncbi.nlm.nih.gov/taxonomy/). co s& dir liéu vé

hé th(*'mg thong tin phan loai cac gidt (http://www.itis.usda.gov/itis/), co

s0 dir lidu cua t6 chuc quoc té vé cac thong tin chung vé thuc vt

(http://www.lopi.csu.cdu.awiopy/) ... (mang dir liéu nay rat phong phua

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

khac biét twrong ddi con ton tai gitta mot vai hé thdng phan loai).

- Dir liéu vé cAu tric va dic tinh ciia nucleotide va genom: Pay 13 mot
trong hai mang lon nhat. da dang va phong pht nhét trong kho tang dir
liéu cong nghé sinh hoc. Vé dir ligu cau tric chudi nucleotide, trude hét
phai ké dén co so dir liéu hop tace lién két chung gita EBI, NCBI va
DDBJ (khi cdn khai thac c6 thé truy c¢idp vao mét trong ba dia chi;
http://www .ncbt.nlm.nih.cov/Genbank/index.html,

http://www.ebi.ac.uk/embl/databases/, hay http://www.ddby.nig.ac.ip.

VE di liéu genom ¢é thé thi du mét vai co so dir lidéu 16n nhu: co so

dir liéu vé gen nguoi (OMIM: http://www3.ncbi.nlm.nih.qov/Omim/ va

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

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

giessen.dc/ecde/ecde.html). co s¢ dif lidéu vé nam men

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

www.stanford.edu/Saccharomyces/)

- Dir liéu vé cdu triic va dic tinh chudi amino axit va protein duoc xem la
mét trong hai mang dit liéu 16n ahdt v& cang nghé sinh hoc. Trong
nhom nay phai ké dén cdc co so dir liéu 16n nhu: Protein Information
Resources PIR (http://'www . nbrf eeorgetown.edu), SWISS-PROT
(http://www expasy.ch hay http://www.ebi.ac.uk/swissprot/)
TrEMBL (http.//www.ebl.ac.uk/trEMBL/),




PROSITE (http://www.expasy.ch/prositc/), PRINTS
(http://www .bioinf. man.ac.uk/bsm/dbbrowser/PRINTS/PRINTS . htmi)..
co s& dir lidu protcomic trong (http://www.gcnom.ad.jp/kegy/,

http://wit.mcs.anl.eov/WIT2/, http://www.ncbi.nlm.nih.gov/COQG) ...

Dit lidu vé enzyme va cac dudmg hudng trao ddi chat. thi du ENZYME
Databases (http://www.expasy.ch/enzyme/), vé dac tinh enzyme
BRENDA (http://www brenda.uni-koeln.de/brenda/), vé enzyme va phan

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

Mbi co s& dir 1idu ¢6 thé dinh hudéng tap trung vio nhimg mang thong
tin riéng. Song tat ca moi co s dit lidu déu duoc xdy dung vai tidu chi dam
bao dé dang truy cap. quan 1y, va khai thac cho ngudi khai thac dir liéu.
nhim hd tro gitp ho d& dang tim kiém duge thong tin mong mudn. Dé thoa
man yéu cAu trén, nhin chung tit cd cac co so di lidu déu cung cap cho
khach hang cac chuong trinh tim kiém va két ndi lién thong dir liéu rat hiéu
qua, thi du Entrez trong NCBI. SRS trong EBI hay SRS trong DDBJ...

3.3.1. Co so dir liéu Trung tam Thong tin Quéc gia
vé Cong nghé Sinh hoec My

Co so dir liéu Trung tam Théng tin Qude gia vé Cong nghé Sinh hoc
M¥ (Nutional Centre for Biotechnology Informatic - NCBI) dugc thanh lap
nim 1988. Pay la mdt trong s cdc co sd dir liéu sinh hoc 1én nhit thé gioi
hién nay. Co sé NCBI quan ly ngudn théng tin sinh hoc khdng 10, voi
khodng 25.10° nhém dit lidu khac nhau. bao gdm tir thong tin vé cac cong
trinh da cong bd. dén dit licu vé cau tric chudi DNA, ciu tric chudi amino
axit, cau tric gen cac loai. cau tric khong gian ba chiéu cia cac o chat
khac nhau... Ngudn thong tin dir li¢u trong ngan hang duge 6 chize va quan

ly theo timg nhom tin. v4i sur lién thong két ndi chat ché gitra cdc nhém voi
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nhau (hinth 3.7). Khi truy cap vao ngan hang, sir dung céng cu tim kiém dir

lidu Entrez, ngudi khai thac tin ¢6 thé dé dang truy cdp khai thac cac nhom

tin trong co s& dir liéu cua NCBI véi cde dudmg dan sidu lidn két dé két ndi

lién théng rat thudn tién va hiéu qua. Sau day la mét 56 mang d héu [én

cua trung tdm dir liéu nay:

PubMed: NCBI la mot trong sb it céc dia chi tin cdy cho cac nha khoa
hoc cong bd két qua nghién cGu clia minh. Mdi cong trinh cong b niy
duoc dinh dang phan loai bang mét gia ti sé (MEDLINE Uniquc
Identifier - MUID). NCBI sir dung ma s nay lam m3 hiéu co sa dé
cung cap hang loat dich vu théng tin kém thco, thi du: thong tin vé tac
gia, diém tom tit toan bd cong trinh, tém tit ndi dung chinh, duomg din
dén cdc cong bd khac co lién quan... Do nhu cdu cong bd két qua nghién
ctru néi chung, va khdi luong cong trinh cong bd trong MEDLINE noi
riéng, ngdy cang tang nén NCBI da cung cap loai hinh dich vu méi
PubMed. Dich vu PubMed s& cung cap cho ngudr khai thac tit ca cac cong
trinh khoa hoc di cong bd trong MEDLINE va céc cong trinh lién quan
clia clng tac gia hay cac cong trinh cla téc gia khac ¢6 cting chu dé. Thoi
gian gin diy, NCBI con dua ra dich vu PubMed Central, ¢ cung cip
thém cho ngudi truy cap ca nhimg cdng trinh khoa hoc da nam trong ké
hoach sap phat hanh (do cic nha xudt ban cung cip dé gidi thiéu trude.

dudi dang thong tin tém tit gii cho PubMed).

GenBank: La mang co sé& dit liéu vé cau tmic chudi DNA va chudi
amino axit, vai don vi co so fa cac tép dir liéu cua tirng mach don, kém
theo thong tin mé ta vé dac tinh cua chiang. Cac tép dr lidu nay duge 0

chure theo nhom (Division). cac nhém duoc 16 chire theo ciu triic phan

(DS]
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Hinh 3.7. So dé cdu triic co sé dit 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 dong thoi 13 san pham hop tac qudc
t¢ gitra ba trung tam dir liéu gen 16n nhit thé gidi 1a: GenBank of NCBI
(USA), DNA Data Bank of Japan (DDBJ, Mishima, Japan) va European
Molecular Biology Laboratory nucleotide database (EMBL, at EBI,
Hinxton, England). Ba co s& nay thue hién ché d6 két ndi truc tiép va
trao déi cap nhat théng tin hang ngay, nén thuc chét ca ba co so déu so

hiru tit ca khdi luong thong tin cua hai co so kia, va nguoc lai, dé tro



thanh bd ba co s& dit 1iéu gen tip trung va (6m nht thé gidi. Vé ban chit

chu tric, co s dir liéu nay gdm hai mang 16n riéng biét la: mang dix

liéu vé protein va mang dit liéu vé nucleotide, trong d6 co so dir liéu vé
nucleotide duoc sir dung lam duong din dé truy cip sang ca dir licu
twong tmg vé protein (chu y rang viéc thay ddi, sira chita hay bé sung
thém théng tin vao timg tép chi co thé thue hién duogce tai co so dir liéu
dang ky dau tién).

- Entrez System: Thong thuong, mdi tép dir liéu déu truyén tai hang loat
théng tin khac nhau, trén co s& 16 chic theo nhém, timg théng tin niy
duoc sép xép tai cac thu muc thich hop trong kho tang co sé dir liéu cua
NCBI. Dich vu Entrez ra doi nhim két ndi Yén théng giita cac mang dir
liéu nay, gitp cho ngudi truy cap tiép cin nhanh va day di cac thong tin
tim kiém. Nhu vay, tu Entrez khong phai 14 mét co s& dir lidu, ma 1a
mot dich vu va khi st dung dich vu nay nguoi khai thac co thé d& dang
tiép can cac théng tin lién quan tir nhiéu mang dit liéu khac nhau, thi du:
dir liéu truyén théng tir PubMed, ciu tric va cac thong tin lién quan cua
chudi xodn kép DNA va chudi nucleotide, ciu triic khong gian ba chiéu
ciia chudi protein... Dich vu Entrez bao gdm nhidu mang dich vu nho
nhu: Neighboring (tim kiém théng tin co6 ndi dung gan giii nhau).
BLAST (Basic Local Alignment Search Tool), VAST (Vector
Alignment Search Tool), Hard Links...

3.3.2. Cosodirlieu EMBL

Phong thi nghiém Sinh hoc Phan tu Chau Au (Europeun Molecular
Biology Laboratory - EMBL, 1974) 13 hé thong lién két cac phong thi
nghiém sinh hoc cua 17 nude Ty Au va Isracl, trong d6 tip trung vao nim

trung tdm nghién ciru lon ¢ Heidelberg va Hamburg (CHLB Durc).
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Grenoble (Phap), Hinxton (Anh) va Monterotondo (Italia). Vi muyc tiéu
xay dung, luu giir. x{r 1y co s dir liéu va cung cip cac dich vu théng tin
lién quan dén sinh hoc phan tir va tin-sinh hoc, Vién Tin-Sinh hoc Chau Au
(Furopian Bioinformatics Institute, truc thude EMBL) dwoc thanh ldp chinh
thirc vao nim 1994. Qua qua trinh xay dung va phat trién co s& dir liéu cua
EBI (EBI Databases) hién da trd thanh mét trong ba ngdn hang dir liéu sinh
hoc 16n nhat trén thé gioi.

Co s dir lidu nay duoc td chire va quan Iy theo khoang tim muoi mang
khic nhau, trong dé 16n nhat tip trung vao cac mang: EMBL Nucleotide
Sequence Databases, TrEMBL and SWISS-PROT protcin sequence
databases, Macromolecular Structurc Database (EBI-MSD) of 3D co-
ordinatcs of biological macromolecules va RHdb database of radiation
hybrid maps. Dong thoi, EBI con cung cap hau hét cac chuong trinh phin
tich va xir ly thong tin sinh hoc nhir: FASTA (Smith va Waterman, 1981),
BLAST (Altschul vi ddng nghiép, 1990), CLUSTALW (Thompson va
déng nghiép, 1994) and Smith & Waterman (Smith va Waterman, 1981),

DALI (Holm va Sander, 1997) ... Viéc quan ly. tim kiém va khai thic co so
dir liéu khéng 16 nay duoc thuc hién d& ding qua chwong trinh SRS
(Sequence Retrieval System). Sau day diém mot vai thdng tin chinh vé ba
co 8¢ dir higu 16n cua EBI:

- Maing dit liéu chu tric DNA (EMBL Nucleotide Sequence Database,

goi tat 1a EMBL - thanh lap nam 1998) hién dang luu giir théng tin vé
cau tréc va dac tinh lién quan cua khoang trén hat triéu doan chudi
DNA (véi khcong 2.3 ti cap nucleotide). Bong thoi. nhu phan trén da
trinh bay, EMBL két ndi lién théng chat ch& vai hai trung tdm dir liéu
DNA 16n khac trén thé giéi 13 GenBank (M§) va DDBJ (Nhit Ban)...
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Ming dir li¢u chu trie Protein (SWISS-PROT vi TrEMBL protcin
sequence databasc): SWISS-PROT ra déi nam 1986 tai Trudng Dai hoc
Téng hop Gionevo (Thuy ST) 12 mot thanh vién hop tac thuong xuyén

vai EBI (tir 1987). Day 1a mot so s& dix liéu Iém vé clu tric chudi
protein va cac dac tinh cua chiing, cung véi cac chuong trinh xir ly, mo
phong cau tric va dac tinh phén tir protein. Do nhu cdu cung cap va xir
ly thong tin lién quan dén mang nay rat 16m nén, sau d6, EBI da thiét lap
thém co so dir liéu TrEMBL, cling ton tai song song va két néi chat ché
vai SWISS-PROT. TrEMBL cho phép tr dong hoan toan cic dich vu
luu giir. bao quan va phan tich xir ty thong tin, ddm bao cung cip dich
vu khai thac truc tuyén 24/24 g16 cho ngudi truy cip.

Mang dir li€u cdu tric cic chit phin ti lrong lom (Macromolecular

Structure Database - EBI-MSD), la co sa dix liéu lién quan dén cac hop
chit sinh hoc ¢6 phén tir lugng iém. EBI-MSD chinh 1a san phim cua du
an “Macromolecular Structure Database Project” cuia EBI nham hop tac
cung khai thic théng tin chung vé US-RCSB (Research Colluboratory
for Structural Bioinformatics, USA. noi quan 1y co sé dir liéu 1én vé
protein - Protein Data Bank -PDB).

3.33. Co sé dit liéu CIB - DDBJ

Co so di liéu CIB - DDBIJ (Center for Information Biology and DN

Data Bank of Japan) 1a co s& dir Liéu dat dud su quan ly cua Trung tim

Théng tin Sinh hoc. Vién Di truyén Qudc gia Nhit Ban (Japun National

Institute of Genetics). CIB-DDBJ la co so div 1iéu cong nghé sinh hoc quan

trong va la co s¢ dir 1iéu DNA duy nhat o Nhat Ban. Co so dir liéu nay

duge xay dimg trude hét nhim phue vu cho hoat ddng khoa hoc cuia cac

nha sinh hoec Nhat Ban. Tuy nhién, do hogp tac va lién két thong tin v&i har
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trung tam dir liéu hang dau thé gigi NCBI va EBI, nén CIB-DDBJ da tro
thanh 13 mot trong ba trung tam dir lidu 16m nhét thé gioi hién nay. Co so di
liéu nay cung cép true tuyén cho ngudi sir dung rit nhiéu nhém théng tin
khac nhau, bao gdm ca thong tin thuong hay truy cap va khai thac hay cac
chuong trinh xu ly thong tin, thi du: SRS, gententry, FASTA BLAST,
S&W, Search SQmatch XML, TXSearch GIB, ClustalW, GTOP LIBRA...

Bén canh CI[B-DDBJ, Vién Di truyén Quéc gia Nhat Ban con quéan 1y
nhiéu mang dir liéu khiac nhu: WFCC-MIRCEN (World Data Centre for

Microorganisms, www.wdcm.nig.ac.]p), Genetic Resources Databaces

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




4,

4.1. Co so xay dwng chwong trinh xwr ly div liéu

Su phat trién clia sinh hoe phan tir d¢a cho phép khang dinh rang axit
nucleic 12 don vi co so vét chét cha di truyén va protein 1a thanh phin
quan trong bic nhét trong moi co thé sdng va ching dwoc ciu thanh tir 20
amino axit khac nhau. Trong moi té bao sdng déu chi cé nam loai nucleotide

va giita cac nucleotide nay chi khac nhau o ban chat cta cac bazo trong thanh

NGHIEN C(’U CAU TRUC CHUOI

DNA VA AMINO AXIT

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

P

OH—T—O

OH

DezoxyriboNucleotide Axit (DNA)

2 9 Toof e g
l'?—o—rlo— | OH—P-0—P—0—+—0-
OH OM H OH OH OH
Hdn wH How  on”

o) NH,

{N‘%NH </N\v|)\N Bazo purin
NAN)\NHQ N/J\N)

H  Guanine H Adentne

NH,

o Q
o L e H‘\NH
Bazd pirimidin | /K , f /K
NS0 NS0 “NTTo

HCyt051ne H Thymine H Uracil

Hinkh 4.1. Dom vi co so cuu md thong tin di truyén

RiboNucleotide Axit (RNA)
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Céc 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, dugc goi la cac gen.

So d6 nguyén 1y ciu tric DNA duge mé ta trong hinh 4.2.

dau 5'

@R~ T:::[T_“““v‘\@,
FLt

Hinh 4.2.  Nguyén Iy cdu triic xoan kép DNA

A: So do cdu triic lién két cac nucleotide
B: Lién ket cap bazo tiwong d(jng dac hiéu trén chuéi
C va D: M6 hinh cdu triic xoan kép DNA
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Thanh phan mang thong tin di truyén cta moi sinh gidi déu ¢ ban
chat DNA (chi ¢6 mot sb loai virut 13 RNA). Su khac biét giira cac loai
chinh 14 do dac trumg DNA cua chang, & cAu tric gen, & s lrong, hoat
tinh va sy fuong tac giira cac gen trong qua trinh séng. Céu tric DNA cia
sinh gigi mang tinh dn dinh rat cao, do hinh thanh ciu tric xoan kép dac
trung. Lién két nay 1a két qua cua su két cap gitia hai bazo nito twong (mg
trén hat s¢i ludn tudn thu quy luat cua hai c3p bazo purin - pirinuidin la A-
T va G-C (hinh 4.2).

Nh&r cAu triic xodn kép trén nén trong qua trinh sinh san. trat tu ciu
tric DNA duogc tai ban vai dé chinh xdc cao. Qud trinh tai ban DNA ¢6

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

e Giai doan khoi mao: Vao dau giai doan sinh téng hop, mot protein
dac hidu B ¢am nhiém chire nang nhén biét diém khai dau sao chép s&
lign 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 dé, hai phan tir
enzyme helicase lién két vao hai soi don DNA dé tach mach tao ra
chac ba sao chép [chac sao chép ¢ trudmg hop hinh thanh déng thoi
vé ca hai phia cia diém khoi dau, song ciing c6 thé chi xay ra theo
mot phia, va & té bao nhan hoan thién (eucariof), chudi xoan kép
DNA dudi xoan tai mét sb vi tri nhat dinh tao thanh ciing lic nhiéu
chac sao chép]. Bong thai, cac phin i protein SSBP (Single Strand
Binding Protein) lién két vao hai sgi don dé 1am phan ly hoan toan hai
sl vai nhau.

e Giai doan tong hgp kéo dai mach: Qua trinh tdng hop kéo dai mach
xay ¢6 trinh tur va kiéu xic tac khic nhau trén hai soi DNA, trong dé
mot so1 dugce téng hop kéo dai lién tuc (soi dan — Leading Strand),
con soi kia (soi cham — Lagging Strand) duoe téng hop theo timg
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doan Okazaki rdi moi noi lai véi nhau. Qua trinh kéo dai nay duogc
xiic tac boi hé enzyme DNA-polymerase. Trén soi din, dau tién
enzyme primase s& gan vao soi co dau tr do 3’ mot doan mdi RNA.
Tiép theo, phitc hgp enzyme DNA-polymerase Il s& doc trinh tu
mach khuén va kéo gan tiép cac nucleotide tiép lai thanh mach va vao
dung vi tri twong mg voi trinh tu chudi khuén theo hudéng 5°-3° (néu
lip ghép sai, hoat tinh exonuclease s& cat lui nucleotide nay va lap
ghép nucleotide khéac tuong ung ding tro lai). Cac nucleotide trudc
khi tham gia phan ung dugc phosphoryl hoa thanh dang hoat dong
mang nang luong.

m—
w,

Huwouag dich chuyén
chac sao chép

-~
Topoizomerase :\,

[TTITTTTIT

Hinh 4.3. So do nguyén Iy tdi ban bao toan DNA
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Trén sgi cham, qué trinh sao chép xay ra gian doan tung doan va phic
tap hon: diu tién, mot enzyme primase s& gin 1&n sgi khuon, vao phia chac
sao chép, mot doan moi RNA (khoang 10 nucleotide va doan moi céu tric
tuong tng véi cau tric trén soi khudn). Enzyme DNA-polymerase 11 s&
gin cac nucleotide vao méi va tong hop kéo dai theo hudng nguoce lai véi
chac sao chép thanh timg doan DNA ngin. duoc goi tén 1a cac doan
Okazaki v&i khoang 1000-2000 nucleotide, cho dén khi gap doan méi
RNA trudée thi dimg lai t6i enzyme nay roi ra va tiép tuc tham gia vao
tong hop doan maéi. Tiép theo. enzyme DNA-polymerase | sé cat bo doan
moi RNA va gin tiép cac nucleotide mai vio Iép diy khoang trong theo
huéng 5°-3°. Doan DNA ngin moi nay sé duoc ndi hai dau vao doan

Okazaki hai phia nh enzyme ligase dé gan lién mach soi sau.

Trong qua trinh phién m3 tai ban DNA. trong mdt sd truong hop ¢o
thé xay ra su sao chép tong hop “nhdm 1An” mot nucleotide khong tuong
thich vao mach. Sau do6, nhd enzyme exonuclease, viée sira chita s€ xay ra.
Théng thudng viée stra chira s& thay thé nucleotide la dé twong thich vai
trat tr o trén soi khudn; song vin ¢6 thé xay ra kha nang nucleotide trén
so1 khuén bi thay thé dé nrong g vai nucleotide trén soi moi téng hop
(theo so dé hinh 4.4),

Ngoai ra, do nhiéu nguyén nhan khac nhau, trong qua trinh phién ma
hoac ngay ca vao thoi diém khong xay ra qua trinh sao chép, cé thé xay ra
viée dirt doan mat mot sé nucleotide, hay bi chén thém vao chudi mot
doan nucleotide khdic. hodc xay ra hién tuong ndi dao doan DNA bi dut
ody. Tt ca cac truomg hop nay déu lam thay ddi ban chat trinh tr chudi
xodn kép DNA ban ddu, nghia 1a gdy ra dot bién cdu tric DNA. Su bién
dbi nay, phu thudc vao ban chit va vi tri thay thé, ¢6 thé khong lam thay
déi tinh trang cua chung (dét bién lan) hoic lam thay ddi tinh trang ban

dau, hodc lam xudt hién tinh trang hoan toan maéi (dot bién troi).



Qua trinh téi ban

— G=C—

L A—=T—

— G=C—

rECS0H

—C=G—

3 5
5 3
—A=T
—T:Aj
— T=A—
—C=G—
L T—=A—]
- A=T—
— C=G—
—G=C—
L A=T—
—G=C—
—C=
| c=G
3 5'

Hinh 4.4. So d6 nguyén Iy xudt hién dot bién trong qud trinh phién ma

Protein 1a thanh phén chinh va quan trong bdc nhdt cia moi co thé
song. Céc phéh tir protein ¢6 cdu tric phirc tap hon nhiéu so véi axit
nucleic. O dang mang hoat tinh sinh hoc trong diéu kién tu nhién ching
ton tai dudi dang céu tric khong gian ba chiéu phuc tap. Vé ban chat,

phan tur protein la mot polymer céu thanh tir 20 amino axit khac nhau nhu

trong hinh 4.5.
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Hinh 4.5. Cdu triic hoa hoc cua cac amino axit

Co ché qua trinh sinh tdng hop protein c6 thé md ta tém tat nhu sau:
Théng tin di truyén ma hoa cho phan nr protein lwu gitt trong cdu tric
chudi DNA, du tién trii qua quéa trinh phién mi dé tdng hop ra phin tix
RNA thong tin mRNA (o cac sinh vat nhdn hoan thién, qua trinh phién mi
khong xay ra lién tuc ma dirt quang do bo qua cac doan khéng mang ma
sinh téng hop intron nam trén soi DNA). Tiép theo. phan tr mRNA nay sé
tro thanh soi khudn cho qua trinh dich ma trén ribosom dé tong hop nén

phan nr protein tuong tng. Song song voi qua trinh trén, cac amino axit
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tham gia vao qua trinh dugc hoat hoa va s& lién két voi cac phan tir RNA
van tai (tRNA) tuong tmg. Tiép theo, cdc phan tir tRNA sé van chuyén
chiing dén ribosom. Véi su nhan biét tuong thich cua cap lién két codon-
anticodon (hinh 4.6), phan tir tRNA s& van chuyén amino axit niy vao

ding vi tri lién két, duoc quy dinh trén trinh tu cau tric chudi mRNA.

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

Theo co ché trén, trinh tu cdu tric chudi amino axit dugc tong hop ra
tuong dong hoan toan vai cdu tric chudi khudn mRNA. Diéu d6 cho phép
rit ra két ludn 13 vi tri twong déi cua cac amino axit trén chudi duoc ma
hoa trén chinh ciu tric chudi DNA da dugc sir dung lam khuén trong qua
trinh phién ma. Dong thoi, nhu da trinh bay & phén trén, gen 1a mot don vi
chirc nang co s& cua bd may di truyén va xac dinh mot tinh trang nhat
dinh. Nhur vay. ¢6 thé néi thong tin di truyén duge ma hoa trong chinh cu
triic ctia cac gen tuong (mg. Sinh hoc hién dai da xac dinh duge mdi bd ba
nucleotide 1a mot don vi ma théng tin di truyén. Mbi lién hé gitra cac don
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vi ma di truyén véi cac amino axit hay thong tin di truyén tuong tmg dugc
trinh bay trong biéu dd hinh 4.7. Trong biéu d6 nay, thtr tu bd ba
nucleotide ma hoa cho amino axit twong tmg dugc doc tir vong tron trong
ra vong tron bén ngoai va cum ky tu UAA, UAG, UGA dam nhiém vai
tro tin hiéu két thic chudi.

Phenyl-
alanin "

; Leucin
axit Glycin
Glutamin

axit
Asparaginic

Threonin

Mathionin/  soleucin

Hinh 4.7. Biéu do xdac dinh ma di truyén
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Trinh tu chudi polypeptide trén duoé goi la ciu tric bac mot cua phan
tir protein. O trang théi tu nhién, chudi polymer nay lién két v&i nhau theo
kiéu nhét dinh dé hinh thanh céu tric xodn dic trung o va céu tric p (o
helix va f-sheet — céu tric bac hai). Cac chudi o va B nay cudn xoén lai
trong khong gian theo kiéu trat tu riéng cia mdi dang protein tao ra cau
tric khong gian bac ba va cac phan tir protein bac ba tiép tuc cudn lai
trong khong gian hinh thanh cau tric bac bén. Céu triic bic cao la dang
cdu tric tu nhién pho bién ciia cac phan tir protein va, véi phan lén protein
tur nhién, khi cau tric nay bi pha v sé kéo theo su thay d6i 1ém hay bi mat
hoan toan chirc nang sinh hoc cua ching. So d6 nguyén ly dang cau tric
co s¢ cua phan tir protein duge mo ta trong hinh 4.8.

Hinh 4.8. Mo hinh cau tric xoan protein
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Nhur di trinh bay & phan trén, cdu tric chudi xodn kép DNA, co quan
mang thong tin di truyén, ciu triic phan tu protein, qua trinh tai ban DNA
va qua trinh sinh téng hop protein xay ra theo co ché dic thii va logic. Su
dung cac ky tu viét tat tén cac nucleotide va tén cac amino axit ngudn ta dé
dang ap dung cdng nghé thdng tin & md phong va mé hinh hoa cac qua
trinh dy. nghia 13 c6 thé d& dang sb hoa dé mé ta dic tinh tu nhién cia cac
vat liéu sinh hoc. Trén co so nay, viéc nghién ciru, so sanh, xur ly dit liéu
va thiét ké mo phong chuong trinh nghién ciru thiuc nghidm cé thé tién
hanh mdt cach thuin loi va hi¢u qua hon so vdi cach thae da thuc hién

theo cong nghé cd dién.

4.2. Nghién ciru so sanh cau truc chubi

So sanh cau tric chudi 14 k§ thudt hay thuft todn dé so sanh cdu tric
hai chudi (pair-wise alignment) hay so sanh dong thoi nhidu chudi voi
nhau (multiple sequence alignment), bfmg cach tim kiém xac dinh cac dic
diém hoic cac thude tinh riéng gidng nhau giira cac chudi. Viée so sanh ¢6
thé tién hanh theo tirng viing (local alignment) hay thuc hién trén toan b
chudi (global alignment). Mé hinh so sanh don gian nhit c6 thé mo ta qua
so db hinh 4.9.

So sénh téng thé cé chudi
LGPSSKQTGKGS-SRITDN

LN-YTKS AGKGAIMRLGD N

So sénh cuc bd mét doan chudi
LGPSSKOQTGKGS-SRITDN

MN-YTPS A(‘KGIAIM- LGTN

|
¢

Hinh 4.9. M6 hinh hai dang so sinh chudi gian don
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Ky thuit so sanh cdu tric chudi duoe img dung dé kham pha théng tin
vé chirc ning, cu tric chudi va mdi quan hé tién hoa thé hién trong su
bién déi cau trdc gita cac chudi véi nhau. Thi du: hai chudi ADN tuong
ddng cao voi nhau vé cdu trie rat ¢6 kha nang cling ¢6 ngudn gdc tir ciing
mot chudi, nghia 13 ¢6 quan hé ho hang gin giii vé mat tién hoa voi nhau.
va rit nhiéu kha nang chiing s& ¢6 nhimg chirc nang tuong déng voi nhau.
hay hai chudi protein dong nhét cao véi nhau, nhiéu kha nang s& ¢6 dac
tinh hoa sinh va ¢6 cAu tnic khong gian twong \ng giéng nhau. Tir két qua
so sanh nay, cho phép nha nghién ciru ¢ thé can cir vao dac tinh da biét
clia chudi no dé du doan dic tinh ctia chudi kia. Nhor vay, cho phép it
ngin rat 1on khéi lwong thuc nghiém kiém tra cac dac tinh trén va lam co

s&r dé xay dung cac phuong an td chite nghién ciru tiép theo...

Dé tim hiéu co s thuat toan so sanh chiing ta hiy xem phuong phap
phan tich so sanh st dung ma trin diém don gian sau day: Gia str ngudi
phan tich cin so sdnh do tuong dong (hay phan ly) ctia hai chudi véi nhau.
Diu tién nguoi ta thiét 1ap bang 6 vudng va chép trinh ty mot chudi theo
hang va mét chudi theo cot doc vudng goc voi nhau. Sau d6, danh dau vao
tAt ca cic 6 vudng tuomg g cling véi mot nucleotide, ding thude ké ndi
c¢ic & duge danh déu lién ké nhau theo chiéu dudmg chéo phia goc trén bén

trai k& xudng dé xac dinh doan chudi trong déng theo so' dé hinh 4.10.
Trong thi du so sanh nay, ¢6 thé thay duong nhu ton tai mét kha nang
2 hai chudi ¢6 cling ngudn gbe, voi sy sao chép “nham lin™ gitra ching &

doan GGC vamot dot bién dirt doan tai C theo so dd nhu sau:

ATCGAGGCTAATCACACT
ATCGACTATAAT-ACACT
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—JalT]clGlAalGIGc|T]AlAlTICTA|CIA[C]T]
LA X, x X X x X

| T X, X X X
| C %, X X X X
G X x

A x .k. X X X X

| C X X X X X
T x X x
A X X X X X X

| T X X, X X
| A X X-.. X X X

A X X X-, X

| T X X X . X
A x X X X X', X

L C X X X X X, X
A x X X X X X",

rL X X X X x
| T X X X X-

Hinh 4.10. So do ma tran diém so sanh xdac dinh cau tric chuoi

Véi phurong an so sanh dong thoi ba chudi: ATGT, TGC va CT thi so
d6 nguyén ly gian don nhét ¢6 thé mé ta qua hinh 4.11.

7

i
' ' / AT G-T

- T G C -

s . i
; : ; R
L. z ;
T [ 2 . /
)- .’

T G T

7 A
Xuszl phat

Hinh 4.11. So do nguvéen IV so sanh cau tric ba chuii
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Tuy nhién, dé tim hiéu va kham pha quy ludt vé su trong dong vi/hay
phan ly cua cac sinh gidgi trong tu nhién, doi hoi phai nghién ciru trén
luong rat 16n cac chudi co dic tinh gin giii nhau. Nghia 1a phai tién hanh
phép so sanh ddng thoi timg cip véi nhau va tét ca cac cap doi tuong
nghién ctru. Dé thue hién duge muyc tiéu trén, nhidu nhém téc gia da hoan
thién céc chwong trinh x(r ly dit liéu da chudi (Dinamic Programing for
Multiple Sequence Alignment - trén co so tmg dung nhiéu thuit toan khac
nhau, thi du cédc thuit toan ma tran PAM, ma tran BLOSUM, thudt toan
moé hinh hép den Markov...). Sau day [a mdt sé dia chi (hay duomg din
siéu lien két) va dic diém chinh ctia mét sb chuong trinh phén tich céu
truc hién nay:

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

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

e Genome Vista : hitp://pipeline.lbl.gov/cgi-bin/GenomeVista

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

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

¢ multiple alignment of genomic sequences using CHAOS and
DIALIGN : htip://dialign.gobics.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 Homélogy Search :

http://spock.gcnes.nig.ac.jp/ ~genome/adseqsch.html

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

&subgroup=mali
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5 CHUONG TRINH PHAN TiCcH
" CAU TRUC CHUOI CLUSTALW

5.1. Pai cwong vé chwong trinh CLUSTAL

Chuong trinh “CLUSTAL” 14 diy cac phién ban phin mém phan tich
két qua thi nghiém vé cdu tric chudi DNA hay protein, bang phuong phép
so sanh ddng thoi giira tat ca cac chudi ma ngudi yéu cau di lua chon cung
cAp cho chuong trinh (vé khéi luong, vi tri cac doan dut hay doan chen dac
hiéu...), dé tim kiém phat hién ra nhitg dac diém ddng nhét. dac diém gin
giil hay phan ly gitta chiing. Qua d6, chuong trinh sé xay dung quan hé
twong quan dang hinh ¢y va cung cap thong tin lién quan dé du doan dic
tinh clia chudi phan tich. Phién ban CLUSTAL dau tién dugc viét bing
ngdn ngit FORTRAN (1989), cac phién ban sau hoan thién din va hai
phién ban cudi “CLUSTALY” va “CLUSTALW” duoc viét bing ngdn ngir
TURBO C (hai phién ban cudi nay c¢6 thé chay trén nhiéu mdi truong khac
nhau: UNIX, MAC va PC). Nguoi su dung co thé tai mién phi tit ca cac
phién ban chuong trinh “CLUSTAL” qua internet. Tuy nhién, hi¢u qua va
tién loi hon ca la gui dir liéu va yéu ciu phén tich dén cac ngan hang dir

liéu lon 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 cubi “CLUSTALW” xem
Thompson, J. D.; Higgins, D.G. and Gibson, T.J. (1994) - Nucleic acids
research, 22(22):4673-4680).




Ngay nay, viéc xir Iy phén tich cau tric chudi da trd thanh cong cu hét
sitc quan trong trong cong nghé sinh hoc. Thi du két qua so sanh ciu tric
chudi DNA cho phép chi ra cic ving bao toan va ving phan ly cta chudi
kiém tra. Trén co s& do, nha sinh hoc ¢é thé du doan duoc dic tinh chudi,
hoach dinh cac thuc nghiém dé kiém tra lai cac dac tinh cua chudi, hodc
tim kiém phuong 4n tac dong nhdm lam bién di cdu triic chudi, hay tir do
du doan duoc cdu tric va dic tinh cua cac gen (va protein) méi (bao gdm
ca cac san phim nhdn tao dugc tao ra mang cac dic tinh mong mudn).
Viée so sanh c6 thé tién hanh theo phuong an toan bd (global alignment)
hay timg doan (local alignment), so sanh téng hop voi tat ca cac chudi da
lua chon hay so sanh tirng cap chudi riéng ré voi nhau... Giao dién truc
tuyén chuong trinh ClustalW ¢6 dang nhu trong hinh 5.1.
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Hinh 5.1.

54

Giao dién chiong trinh ClustalW truc tuyén

(http://www.ebl.ac.uk/clustalw/)




5.2. Sir dung chwong trinh

Dir li¢u cua chudi cin phin tich cdu tric phai duoc lwu toan bd trong
mot t€p dudi mot trong cic dinh dang ngdn nglr sau: FASTA (Pearson),
NBRF/PIR, EMBL/UniProt/Swiss Prot, GDE, ALN/CLUSTALW, GCG/
MSF va GCGY/RSF (Thudmg cac chuong trinh tich hop sin trong thiét bi
phan tich hién dai hay dir Iiéu lwu trir trong cic ngin hang dir liéu truc
tuyén déu da chuyén két qua dinh dang thanh maot trong cdc ngdn ngir trén).
Chuong trinh xur ly sé tu dong nhan dang cac dang tép trén va phan biét
chudi DNA/RNA hay chudi amino axit.

Gia sur nguoi phan tich mudn nghién ctru xdc dinh quy ludt van déng
tuong ddi 16n tai trong trong mot nhom chudi co dac tinh sinh hoc gan giii
nhau (nhém chudi cling ngudn). Céc chudi nay duge tim kiém va lua chon
tir trong cac ngdn hang dir liéu (xem két qua tim kiém, chuong 9), sau khi
da phan tich ky ludng dic tinh tuong dong vé mat sinh hoc, thi du tir két

qua phan tich dic tinh sinh hoc da hra chon duoc 13 chudi sau:

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

Dé phat hién quy luat vin dong tuong déi cua nhom chudi ny, ngudi str
dung tai vé tat ca 13 tép trén, tir ngdn hang dir liéu. rdi chép tudn tr vao
thanh mot tép chung. Yéu cdu bat bude 12 cic chudi 14 phai cing viét theo
mét kiéu dinh dang théng nhét, duge chuong trinh ClustalW chap nhan, ma
khéng phan biét thir tyr cac chudi duoc chép. Thi du. theo ngdn ngit FASTA
mdi chudi goém hai phan: dong thong tin diu (gdm 4 théng sb. phan céch
bang ddu “ 1a: ky hi¢u khoi dau ~>", ky ma hiéu chudi. tén chubi va mé ta
tém tat dic tinh chudi; con dong thir hai 1a trinh tu cau tric cua chudi. Tép

dir liéu chung c¢6 dang nhu sau:
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>0l :BF056441 BFG56441; 7k05a04.x1 NCI_CGAP_GCé Homo sapiens cDNA
clone IMAGE:3443238 3' similar to SW:TPM4 HUMAN P07226 TROPOMYOSIN,
FIZROBLAST NON-MUSCLE TYPE ;, mRNA sequence.

acagttgcaagaatctaaagtgtggattttattccattgecacaatttgctagtgtattte
ctgggtagtgtggtgctgaataaataggaataaatgcectacttaaggaaaaaataagagag
ctgaaaaagctggtgccatttgaaaaaaaaaagggaaggaatgagatttaactggtge:c
adagcttctceccgatacaaaatatttggtcatgtattcataatttgettgacatticcage
aaagcgaagatggcaataacaaaaggaacttcttacaagagaagagaaagacccacggag
ctccagagtttcotgttggaacaagactettectgttttgettatatacagttaagttegtt
tagtgtctgatccagtgtctgatgtaagcoccacgttctcttetttggecctgggraagttt
ctcttccaggtcatcaattgreottttccagttttgeaacegttctetetgcaaattcage
acggatctcagcecrcetttecagtttgtcagacagaagtttaatttcttcttcatatttgte
ctccecttttrcagaatacttttcagatgcagecctceccagagatttcagattgtagttacaatt
ctgagttcttctccaggtcaccacattttattcagacacctcecgecacgcttctectgecct
ctcagctaaccctte

»embl :BE848719 BEB48719; uw40c07.yl Soares thymus 2NbMT Mus
musculus cDNA clone IMAGE:3419148 5' similar to 5W:TPM4 HUMAN
P07226 TROPOMYOSIN, FIBROBLAST NON-MUSCLE TYPE ;, mRNA seqguence.

tattaccaatctgcttggeatttecctgeaaggtggaaacctggtaataagecggaacttct
tacaaaagaggaagacagggcacactctctggagtggagttggtgttaaaacagtactct
tctggttragtttatatacagttaagttcgtttagtgtctggtecagtgtctgatgtaag
cccacattctettetttggectgggcaagtttttettccaggtcatcgattgtecttetee
agttragaaactgtcctitectgcaaactcagctcgggtctcageectecttcagettgtca
gacagaagcttgatertcttettcatatttatccteccttttcagaatacttrtcagaageca
qgecctecagtgatttecagattgttagttacattettgagetettcttecaggtecaccacac
tttagttcagatacctccgecctetecectetgetctettcagetcaccetccaggatgace
aacttacgagcaacctcctcatacttgecggtcggctacgtcagtgatgtgettggectget
tzgagctgcatcteccaggatctacatcttttgectecatctttcatggecttcgttcectatet
accttcatgectcetectecactctecatcagecagecctetectgectectttcagattetgeaag
gctgtggcragctgctoctgaccectgteccaatteecLtc

serbl:BF022813 3F022813; uw40c07.x1 Soares_thymus 2NbMT Mus
musculus cDNA clone IMAGE:3415148 3' similar to SW:TPM4 RAT P09455
TROPOMYOSIN 4, EMBRYONIC FIBROBLAST ISOFORM ;, mRNA sequence.

cecggatcccagcagaacgattgagctatggocggect caactcactggaggcagtgaagce
graagatcraggcoctgcagcagcaggcagacgacgcagaggatecgecgegcaaggeotge
agcgcgaactggatggecgagcgcgagcggcgcgagaaagctgaaggagatgcagecgetc
tcaaccgcececgeatccaactgotggaggaggaactggacegggctcaggagcagectggeoca
cagccctgcagaaktctggaagaggcagagaaggcectgctgatgagagtgagagaggcatga
3ggtaatagagaaccgagccatgaaagatgaggaaaagatggagafcctggagatgcagc
tcaaagaagccaagcacatcactgacgaagccgaccgcaagtrtgaggaggrtgetegt
~erpl:RF452255 BF452255; uzB6dil.yl NCI_CGAP_Lu29 Mus musculus cDNA

clene IMAGE:3675557 5' simiiar to SW:TPM4 RAT P03495 TROPOMYOSIN 4,
EMEBRYONIC FIBROBLAST ISOFORM ;, mRNA sequence.

gagcccagcagaacgatrgagctatggceggcectcaactcactggaggocagrgaagcegca
1gatcragyccctgeageaccagacagacgacgceagaggat cgegegcaaggectgcage
gcgaactgaatggecgagcgrgagcygcgcgagaaage taaaggagatgcagecegatctea
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accgccgcatccaactgctggaggaggaactggaccgggctcaggagcagctggccaéag
ccctgecagaatctggaagaggcagagaaggctgctgatgagagtgagagaggcatgaagg
taatagagaaccgagccatgaaagatgaggaaaagatggagatcctggagatgcagectca
aagaagccaagcacatcactgacaaagecgaccgcaagtantgagaggttgetcgraagt
tggtratcctggaggatgaactgaagagagcagaggagagggcgaggtatctgaactaaa
gttggtgacctggagaagagctcaagaatgtaactaac

>embl :BG0O89808 BGO8S8CA8; mab82bll.x1 NCI CGAP BC3 Mus musculus cDNA
clone IMAGE:3976676 3' similar to SW:TPM4 HUMAN P07226 TROPOMYOSIN,

FIBROBLAST NON-MUSCLE TYPE ;, mRNA sequence.
agctgtcgccggagceccagcagaacgagrgagetatggecggectcaactcactggagge
agtgaagcgcaagatccaggeccecctgcagcagcaggcagacgacgcagaggatcgegegea
aggcctgcaqcqgrgaactyggatggcgagecgecgageggcgcgagaaagctgaaggagatge
agccgctectcaaccgeegecatcecaactgetggaggaggaactggaccgggetcaggagea
gctggccacagcecctgcagaatctggaagaggcagagaaggctgotgatgagagtgagag
acgcatgaaggtaatagagaaccgagccatgaaagatgaggaaaagatggagatcectgga
gatgcagctcagagaagccaagcacatcactgatgaageccgaccgcaagtatgatgagge
tgctcgtaagttggtcatcctggagggtgagctgaagagagcagatgagcgggcggaggt
atctgaactaaagtgtggtgacctgtaataagagctcatgaatgtaactaacaatctgaa
atgactggaggcetgtatttgagaagtattctgaataggaggattagtatgaagaagaaga
taagcttatacctgataaagctgaaggraggtggaaaccagtctggatrtgragacaga

>embl :BG147728 BG147728; mab53f06.x1 Scares NMEBA brarnchial arch
Mus musculus cDNA clone IMAGE:3574147 3' similar to SW:TPM4 HUMAN
P037226 TROPCMYOSIN, FIBROBLAST NON-MUSCLE TYPE ;, mRNA sequerice.

caactcactggaggcagtgaagcgcaagatccaggecctgragecagcaggcagacgacge
anaggas-cgcgegcaaggectgecagegegaactggatggcgagetetageggegcgagaa
agctgagggagaggggggcgcrctcaaccgeccgcatccaactagctggaggaggaactgga
ccggygcicatgagcagctggoccacagoccctgcagaatctggaagaggcagagaaggctgce
tgatgagagrgagagaggcatgaaggtaatagagaaccgagecatgaaagatgaggaaaa
gatggagatcctggagatgcagctcaaagaagccaagcacatcactgatgaageccgaceg
caagtatgaggaggttgctcgtaagttggtcatcetggagggtgagctgaagagagcata
ggagcgggcggaggtacctgaactaaagtgtggtgaccctgaagaagagctcaagaatgt
aactaacaatctgaaarcactggaggctgettctgaaaagtattctgaaaaggag

>embl :8I1817773 BIB17778; G3-¥20 Axolotl Lambkda Zap Library
Ambystoma mexicanum cDNA similar to Homo sapiens

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

type 2, mRNA sequence.

ccgaggtaccctaagecticteggatccgagactettcttcccattgaggcccceoeccee
gccececcecagecagggaagatgtacgggrggcagtticcatcgatgcggrgaagaagaagatbcc
agaaccttcagecaggtggcggacgaggcocgaagagcgggccgagatectgragagggagy
tggacgccgagaggacagtgcagggagcgggccgaggcagacgtgggatecgectcaaccgec
gcatccagctggtagaggaggaagctggaccgtgcccaggagecaccttgeccactgecectge
tgaagttggaggaggcggagaaagctgrcagacgagagtgaacgaggcatgaaggtcattg
aaaaccgagccaccaaggacgaggagaagatggagatccaggagatgcagttgaaagagg
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ccaaacacatagcagaggaggccgaccgcaaa

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

gccatggcoceggcectcaactcoctggaggeggbtgaaacgcaagatccaggeccctgcagcecag
caggcggacgaggcggaagaccgcgcgcagggcctgcagegggagctggacggcgagcge
gagcggcgrgagaaagctgaaggtgatgtggecgeocctcaaccgacgeatccagetegtt
gaggaggagttggacagggctcaggaacgactggccacggecctgcagaagetggaggag
gcagaaaaagctgcagatgagagtgagagaggaatgaaggtgatagaaaaccgggccatg
aaggatgaggagaagatggagattcaggagatgcagctcaaagaggeccaagcacatrtgeg
gaagaggctgaccgraaatacgaggaggtagctcgtaagectggtcatcctggagggtgag
ctggagagggcagaggagecgtagcggaggtgtctgaactaaaatgtggtgacectggaagaa
gaactcaagaatgttactaacaatctgaaatctctggaggctgratctgaaaagtattct
gazaaggaggacaaatatgaagaagaaattaaacttetatetgacaaactgaaagaggcet
gagacccgtgctgaatttgcagagagaacggtzgcaaaactggaaaagacaattgatgac
ctggaagtgtaccgeeggaageaccaggagcetgcaagececatgeagatggagetgea

>emb}:AF186110 AF186110; Homo sapiens TPM4-ALK fusion oncoprotein
type 1 (TPM4-ALK fusion) mRNA, partial cds.

ctctcagccaggcggattgaaggatggaattceccaacgaggctcececegectegtececcace
ttggctgaaggtgatgtggecgecctcaaccgacgcatccagetcgttgaggaggagetg
gacagggctcaggaacgactggcracggcectgcagaagctggaggaggcagaaaaagqgct
gcagatgagagtgagagaggaatgaaggtgatagaaaaccgggccatgaaggatgaggag
aagatggagattcaggagatgcagctcaaagaggcraagcacattgecggaagaggctgac
cgcaaatacgaggaggtagcrcgtaagctggtcatcectggagggrgagectggagagggea
gaggagcgtgcggaggrgtcigaactaaaatgtggtgacciggaagaagaacrcaagaast
gttactaacaatcrtgaaatcrctggaggctgecatctgaaaagtattctgaaaaggaggac
aaatatgaagaagaaattaaacttctgtctgacaaactgaaagaggctgagaccegtget
gaatttgcagagagaacggttgcaaaactggaaaagacaattgatgacctggaagtgtac
cgccggaagcaccaggagctgcaagecatgcagatggagetgcagageccLgageacaag
ctgagcaagctcoacgcacctcgaccatcatgaccgactacaacccraactactgecttget
ggcaagacctcctccatcagtgacctgaaggaggtgccgcggaaaaacatecaceccteatt
cggggtctgggccatggcgectttggggaggtgtatgaagoccaggtgtccggaatgece
aacgacccaagcececctgeaagtggcectgtgaagacgctygectg

>embl:AF310722 AF310722; Homo sapiens tropomyosin 4-anaplastic
lymphoma kinase fusion protein (TPM4-ALK) mRNA, partial cds.
cgcgccatggccggecicaacteccctggaggeggtgaaacgcaagatccagaccctgeag
cagcaggcggacgaggceggaagaccgegcgecagegectgecagegggagetggacgacgag
cgcgagcggcgrgagaaagctgaaggrgatgrgaoccgecctcaaccgacgcatccagetce
grtgaggaggagttggacagggcrcaggaacgactggccacgyccectgcagaagetggag
gaggcagaaaaagctgcagatgagagtgagagaggaatgaaggtgatagaaaaccgggec
atgaaggatgaggagaagatggagattcaggagatgcagct.caaagaggccaagcacatt
gcaggaagaggctgaccgcaaatacgaggaggtragetcgtaagctggrcatcectggagggt
gagctggagagggcagaggagcgtgcggaggtgtctgaactaaaatgtggtgacctggaa
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gaagaactcaagaatgrtactaacaatctgaaatctctggaggctgcatctgaaaagtat
tctgaaaaggaggacaaatatgaagaagaaattaaacttetgtctgacaaactgaaagag
gctgagacccegrgctgaatttgcagagagaacggttgcaaaactggaaaagacaattgat
gacctggaagtgtaccgccggaagraccaggagctgcaagccatgcagatggagectgcag
agccctgagtacaagctgagcaagcetcegeacctegaccatcatgaccgactacaaccce
aactactgctttgectggeaagacctecctccatcagtgacctaaaggaggtgecgcggaaa
aacatcaccctcattcggggretgggecatggecgectttggggaggtgtatgaaggccag
gtgtcecggaatgcccaacgacccaageecectgcaagtggetgtgaagacgetgectgaa
gtgtgc

>embl :AF362886 AF3628B6; Homo saplens tropomyosin 4-anaplastlc

lymphoma kinase fusion protein major isoform mRNA, partial cds.

ctggcagagtcecgttgoccgagagatggatgagragattagactgatggaccagaacetg
aagtgtctgagtgctgctgaagaaaagtactctcaaaaagaagataaatatgaggaagaa
atcaagattcttactgataaactcaaggaggcagagacccgtgctgaatttgcagagaga
acagttgcaaaactggaaaagacaattgatgacctggaagtgtaccgeccggaagcaccag
gagctgcaagccatgcagatggagctgeagagecctgagtacaagetgagcaagecteege
accrcgac

>embl:AF362887 AF3628B7; Homo sapiens tropomyosin 4-anaplastic

lymphoma kinase fusion protein minor isoform mRNA, partial cds.

cgagaagttgagggagaaaggcgggccoccgggaacaggctgaggctgaggtggcecteceta
aaccgtaggatccagetggttgaagaagagctggaccgtgctcaggagcgtgecggaggtg
tcrgaactaaaatgtggtgacctggaagaagaactcaagaatgttactaacaatctgaaa
tctctggaggcectgecatctgaaaagtattctgaaaaggaggacaaatatgaagaagaaatt
aaacttctgtctgacaaactgaaagaggctgagacccgrgctgaatttgragagagaacg
gttgcaaaactggaaaagacaattgatgacctggaagtgtacctccggaagcaccaagag
ctgcaagccatgcagatggagctgcagagcectgagtacaagetgagcaagctecgeace
ctcgac

>embl :AFQ087679 AT087679; Sus scrofa tropomyosin 4 (TPM4) mRNA,
complete cds.
atggcecgygcectcaactoccctggaggcggtgaaacgcaagatccaggecctgragcageay
gcggacgaggcagaggatcgcgcgcagggectgeagegggagcetggacggegagegecgag
cggcgagagaaagcecgaaggggatgtagcagcoctcaatcggcgcatccaactegttgag
gagygagttggacagggctcaggaacgactggccacageccrgecagaagettgaggaggea
gaaaaggctgcagatgagagcgagagaggaatgaaggtgatagaaaaccgggccatgaaa
gatgaggagaagatggagattcaggagatgcagctcaaagaggccaagecacattgeecgag
gaggccgaccgraaatacgaggaggragectcgtaagttggtcatcctggagggecgagetg
gagagggcagaggagcgtgccgaggrgtctgaactaaaatgtggtgacctggaaqgaagaa
cicaagaatgtcaccaacaaccTgaagtcecgctagaggectgcatctgaaaagtattctgaa
aaggaggataaatatgaagaagagattaaacttctgtctgacaaactgaaagaggctgag
acccgtgctgaatttgcagagagaacagrtgcaaaactggaaaagaccatcgatgacctg
gaagaaaaacttygcccaggccaaagaagagaacgtgggertacatcaqgaractggatcag
acactaaacgaactaaactgtatataaccaaaacagaagagtctcgttccatcagaaact
ccagagctacgtgtttotcectectecttgtaagaagtttetttrgttattgecteretge
tttgctggaaatyg
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Sau khi chép xong, copy va chen toan b tép dir liéu chung trén vao 6
nhap dir liéu (Enter. or Paste a set of sequences in any supported format)
hay chi duomg dan dén tép dir liéu (Uploade a file) roi nhan 1énh chuyén dir
liéu di xir 1y truc tuyén (run). Sau khoang thoi gian nhét dinh, chuong trinh
xur ly dir liéu true tuyén sé phan hoi lai két qua xir ly véi dang giao dién nhu
hinh 5.2.

Aﬂ*mmﬂ hitgy A e b s ub/ oo bendclust skt e sl Moolechust ahedgobid=chagt s 200501 01 164727 4 28 pol=yes

4 urog.lﬂ Biocinformatics Institute
EBl Home About EBI Research Services Toolbox Catabases Downioads Submissions
SEQUENCE ANALYSIS
- Results
= Ganeral Help Results of search
* Farmats Number of sequences | 13
* Gaps Alignment score 107115
= Matrix Sequence format Pearson
* Refarencas Sequence type n
* Clustaivy Heip, Clustaly ver sion 182
* Clustalv¥ FAQ n —
= Jalmew Help st Lml
= Sgures Table Output file fipstahwe 2005 _14302
= Alignrment Adigrnment Tile clystatw- 20050102-14302555 aln
* Guide Trae Guide tree file clustalw 20060102-14302555 dnd
* Colours Your input file clustalwe 2 102-14302
SUBMIT ANOTHER JOB

To save & resull fife right-cick the fife tink in the above table and choose "Save Target A5
¥ you cannot see the Jaliew bulton, reload the pape and chack your browssr ssitings lo enable Java Applals

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

Trong giao dién két qua hién thi. can chii y dén bon tép dir liéu: *.input;
*output; *. aln va tép *.dnd. Céc tép tin két qua nay chi dugc luu trong
dém may chi sau mot khoang thoi gian nhat dinh rdi s& bi xo4 di, phu thudc
vao kha nang cung cap cua ngan hang dir li¢u d6. Vi vdy, khi nhin dugc
thong bao két qua xir 1y, 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

duoc bicu dien dudi dang “*.aln” va ¢é cau triic nhu trong cdc trang sau.
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8LLLISTE Tqua
60198TdY TQqus
ZTLOTEAY Tqws
0TT98TdY Tqus
L89Z9€dY Tqus
98829¢dY TQus
6.9L804Y Tqua
8ZLL%T1OD9 TqQua
80868009 Tqws
$5zZzspdd TAQua
£182z04a Tqwo
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61L8F8EE Tqua
TP$9S048 Tqus
8LLLT8IE TQWS
60T98TdY Tqus
ZZLOTEAY Tqws
0TT98TAY Tquwa
L88Z9CAY Tqws
988Z9¢€dY Tqus
6.9.804Y Tqus
BZLLPIDE TAWS
80868009 Tqwa
G5ZZSbdg Tqus
€182204€8 Tqus

6TL8PBHE Tqua
14595049 rqua
8.LLT8I9 Tqua
60T98TAY Tqud
2ZLOTEAY [qud
01198TdY Tqua
L88T9EJY Tqus
98879£4dY Tqua
6L9LB804Y Tqud
BZLLPIDE TqQWd

808680049 Tqua’

s5zzsepdd Tque
£18220d9 TqQua
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Trong tép két qua so sanh dang ky tu trén s& xuat hién thém dong két
qua dudi cing, véi cac ky tw: “*” biéu dién vi tri dong nhét hoan toan
gilra tat ca cac chudi, ky hiéu *:” biéu dién vi tri ¢6 sur sai léch nhat dinh
va ky hiéu “.” biéu dién vi tri co su sai léch tuong di 1ém hon gitra cac
chudi véi nhau. Khi sé luong chudi so sanh ting cao thi xac sudt xuat
hién céc vi tri twrong dong “*, = hay “.” s& giam di, giy kho khin cho
viéc quan sat va danh gia truc quan do twong dong (hay phan ly) gitra
chiing. Bé dé dang nhan dién hon, chuong trinh con sir dung phuong phép
danh diu bing mau sic khac nhau hay thay déi cuong 46 mau dé biéu dién
quan hé tuong dong giita cic chudi (xem ché ddo JAVAWIEW - hinh 5.3).

H.smims ¥ (s N
T.rkripes AR IDRME L
Rob B ) i
[ nelampmster %
Chnomz® 137 1D
C.2lewmnst L35 [ e
O.sxim* 260 1gnas
Acthaligs 7 229 [ I
Avhaliane 1 273 [pod (T ik
D dizcordem EURFTD!
Ehistelwice* L4
Geneloma | 108 (e
L.uaioe” 226 Loy
2. cabet 38 [oai

[ lmbliat 131 [ :-

L albycans* 97 T T“"]I TTA.’F]'*TN

L iwimoust T g .' AT S TR PLIG - 12-T : RN A HE G == =TT E VA i TR 1 i ! it-.hr"ﬂ’ 181
S.oerevisise lS?i Hahd E“"ll _".‘L*H S CTLEC R GHT 7L~ -CPL R TR P H- YT T | L‘-TEI‘_ TH 258
Tmsin Hosepiems 79 AMLETHEITRO T0E, =; ! e Vi 8 AL LT PRV Ty o L D S R0 T T D L i
THIE-2 H.sanens?(5 ] LT 304

TITT H saprens 204 1
b i rog X
tmad Rsanasl? (i

Tesin f. =lenm 47 WPEETARSITHAT T

Hinh 5.3. Giao dién két qua xir ly cau triic chuoi trén CLUSTALW

Két qua so sanh hién thi dudi dang cdy twong 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 dd phan ly (Cladogram), dang twong quan hinh cay
(Phylogram) dom gian hay kém theo hé sé phan ly (xem hinh 5.4). Két

qua biéu dién so d6 phan ly dang ky tr c6 giao dién nhur sau:

~ N e

embl BF0356441:0.19741,
embl BE848719:0.22333)
:0.55475,
embl_BI8(7778:0.19616)
10.06592,

(

embl AF186109:-0.02329,

(
embl_AF186110:-0.00776,

(

embl AF362886:0.16546,
embl_AF362887:0.09428)
10.11132)

0.11606,
embl_AF310722:-0.08039)
:0.07986)

:0.08319)

0.02227,
embl_AF087679:0.06688)
10.04910,

embl BG147728:0.03020)
10.04168,

(

embl BF022813:0.01171,
embl_BF452255:0.00977)
:0.01247,
embl_BGO89808:-0.00231);



| Dang s6 do phan ly — embl_BROSE441
L L embl_BE6ds7™9 |
embl_BIG17778
emii_AF186100 |
‘ embl_AF186410
embl_AF362885
L embl_AF352867 °
emby_AF310722
embl_AFO87679
emhl_BG147728 :
et BFO22813 |

H

1 embl_BF452255 |
embl_BGOBOROS |
Dang cay tién hoa —————— embd_BFO55441

L emhl_BEB48719

‘ embl_BIB17778
emhl_AF186109

|emhI_AF1ﬂﬁ 110

] —— embl_AF3626%6
L emhl AF362887

etk _AF310722
pmbl_AF087679
embl_BG47729
{emhI_BFIl22313
pmbl_BF452255
: lembl BG0BOR08

Dang ciy tién hod véi he so phan ly ——————embl_BFOS6441:0.19741
: L embl BEB46719:022333
embé_BIB17778: 1.19616
) embl_AF186109:.0.02329
i eimbl_AF186110:.0,00776
: ! ———embl_AF352886: 0.16545
L embi_AF362007: 0.09428
. emsi_AF310722:-0.08039
; L emel_AF087679; 0.06688
embl_BG147728:0.03020
% emhI_BFI]52313: 0.01171 Phylogram vilth distance
| - embl_BF452255: 0.00977
 lembl_BGO8S808: -0.00231

Hinh 5.4. Cac dang giuo dién hién thi kidu 1ép ket qua dang *.dnd

~J
(V3]

———— v e w B mmedwmiam o me s o w4 s et s e E e vmn it



Trude Khi giri tép tin di x{r ly. phuc vu cho viée tra 161 két qua. noudi

sir dung cédn xac dinh thém cac yéu cau cho ché dé xir ly sau:
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Dit ché dd cho kiéu tép dir liéu ldy ra, v6i phuong an lua chon dudi
mot trong cac dinh dang sau: ALN, GCG. PIR. PHYLIP va GDE.
Ché d6 nay do ngudi yéu cau tr lua chon trén cia sd “Output
Sformar™ trude khi g thong tin di xr ly.

Yeéu chu vé trat tur sip xép cac chudi trong tép két qua. voi phuong
an theo trinh ty gui d liéu di hay theo quan hé twong quan vé

khoang cach phan ly giira cic chudi khi xir Iy (output order).

Dit thém cac thong sb phu, khi lra chon ché dd so sanh nhanh timg

cap (Alignment fast pairwise) nhu:

- KTUP dé lra chon s6 ky tu khi xir ly so sénh.
WINDOWS dé lua chon kich thudc mang xir 1y.
SCORE dé dat ché do ti 1é khi tinh két qua.

- TOPDIAG dat ché dd so sdnh chéo.

PAIRGAP dat ché dd khoang durt (hay chén) gidi han...

Lua chon kiéu thudt toan xur 1y:

BLOSUM la kiéu ma tran thich hop nhit dé xac dinh d¢ trong déng
cua chudi. Kich thuéc ma tran s dung trong chuong trinh la:
Blosum80, 62, 40 va 30.

PAM duoc sit dung rong rdi tir cudi thip ky bay muoi cua thé ky
XX. Kich thude ma tran dugce su dung la: 120, 160, 250 va 350.
GONNET tuong tu nhu PAM. nhung cip nhat ning cip thuomg

xuyén hon nén dé nhay cao hon. Kich thude mang duge sir dung la:
40, 80, 120. 160, 250 va 350.



i Lua chon khoang trong ky tu giéi han GAP cho thuat toan, véi cac

tham sb: Gapopen. Endgap, Gapext, Gapdist...
*** Trong trudng hop khong sir dung dich vu xir ly truc tuyén, nguéi ta

c6 thé tai chuong trinh ClustalW mién phi vé may ca nhén tir nhiéu
ngan hang dir liéu khac nhau, thi du EBI hay DDBJ.
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CHU'ONG TRINH THIET KE VA
LA CHON DOAN MO!I PRIMER3

6.1. Dai cwong

Chuong trinh thiét ké va lua chon doan moi (Primer Design) la chuong
trinh tim kiém va lua chon xac dinh doan nucleotide tuong dong véi céu
tric chudi phan tich, phuc vu cho k¥ thuat nhian gen PCR hay sir dung cho
nhiéu k¥ thuat laj vng dung khac nhau. Dé giai quyét nhiém vu trén, nhiéu
phan mém da duoc xdy dung va cung ¢dp cho nguoi sir dung (bao gom ca
phan mém mién phi va loai phai tra tién), thi du: OLIGO Primer Analysis
Software (http://www.oligo.net/ - Molecular Biology Insights, Inc.),
OLIGO® (http://www.medprobe.com/no/oligo.htm! - Molecular Biology
Insights, Inc.), Oligo Perfect™ Designer (http://www.invitrogen.com -
Invitrogen  Corp.), Primer3 (http:/frodo.wi.mit.edw/cg)-bin/primer3/

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

Primer3 12 mot trong s6 cdc chwong trinh tmg dung dé thiét ké doan moi
(dinh huéng vao viée thiét ké méi phuc vu cho ky thudt nhin gen PCR va
LA-PCR) cua Rozen va Skeletsky, viét cho moi treong Sun, OS, Unix va
Linux (chuong trinh nay khong chay trén moi truong Windows). Whitehead
Institute for Biomedical Research da cung cip mién phi chuong trinh xu ly
truc tuyén trén cho nguoi st dung. qua dia chi truy cap:
http://fokker.wi.mit.cdw/cgi-bin/primer3/primer3_www.cgi. Co sd tinh toan
1ap trinh cho chuong trinh nay dua vio cac thong sé chinh 1a: nhiét @ gan

mbi, kich thirde mdi. ham lugng GC trong thanh phin. kha ning bit cap
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dimer, tri s6 nhiét dong va cAu tric khong gian béc hai cua doan moi, kich
thude san phdm PCR.... trén co so dir liéu phan tich cua cac doan moi
twong img da biét trong cac ngan hang dir liéu. Giao dién truc tuyén cua
chuong trinh Primer3 cé dang nhu sau:

pick prunecs fom a DNA sequence cautions EAQ
Paste source sequence below [5'->3, stmg of ACGTNacgm «- other letters treated as N -~ numbers and blanks FASTA format ok Please N-out
undesrable sequence (w=ctor, ALUs, LINEs, ctc ) or ur= a Misprmme Library (repeat bbrary) [NONE =]
o
£
=
= { g =
Pk Pick Puck,
=8 hybndaaton nght
prmer probe prumer
or o
e aligo) use
left at nght
prmer use pranes
belous ohgo balows
below, =
=¥
on
opposite
strand)

| I

Saquepce Jd | A stnng to identfy your cutput

Targets. r——"—‘El 50,2 requures prumers to surround the 2 bases at posmons 50 and 31 Or mark the gource sequence with [ and ] ¢ g
1 ATCT[CCCCITCAT means that pruners must Bank the cenral CCOCC

Exchuded I— E g 401,7 68,3 fortnds selechon of primers in the 7 bases starting at 401 and the 3 bases at 68 Or mark the gource
Esmons with < and = e g ATCT=COCC>TCAT forkuds prmers n the central CCOC

Froduet Size Ranges [150-250 100-300 301-400 4071-500 501600 601-700 701-850 651-1000

Chek here to speaify the mn, opt, and max product sures only i you absolutely must Usnng them 12 toe dow (and teo compusatenally mienges for our gerver).
Mumber To Bewen [ Max 3 Stabary ~ [50

[ Hickpnmars | | RsstForm |

General Primer Picking Conditions

Prmer Size Min [T8 Ope [0 Max 7

PomesTm M 70 Ope 00 M [P0 Max Tin Differsnce [F000

Prodvet Tm s [ Ope[  mme[

Prumer GCH Man 00 0pe [T max 00

Max SsU C [F00 bax 3 Self Compl [oo

Max W17y [ Mas Pols- B

lande Target Penaley [ Outmde Target Penalty [ Setlnmde Taruet Penalty to allow proners musde & target

Eust Base Index. [ oG Clame P

Salt Concentrabon W A g Shgs Conc m (Mt the conc of obgos in the reacton mes but of those liriag 1o

Inchuded T Eg 20,400 only puk praners m the 400 base region starting a poshon 20 Or use | and ] m the source sequence to n
Bemon the begnmung and end of the mclided region @ g m ATC(TTC TOUT) AT the mchudead regon s TTZ TOT

Start Codon F_ =
Fomton

Hinh 6.1. Giao dién truc leyén cua chuong trinh Primer3 (con tiép)
(Chu y: giao dién trén c6 thé thay doi, phu thudc vao thoi diém truy cip)
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Objective Function Penalty Weights for Primers

Tm Ltl‘lﬂ Gt[m

sz Lefin aifio
gewlefo oo

Self Complementarty  [00

3 Self Complementary [10
s oo
Mispnming foa—
Sequence IW.
End Szquence Quality W
Poshon Penalty ok}

End Stabiity o
Objective Function Penalty Weights for Primer Pairs
Product Size Lt ]W Gt [[T

Product Tm Lt |II 0 Gr iFJ 0
Tm Difference II] ]

Any Complementanty lD 0
3 Complementarity |0 0
Par Mispaming [EI 0

Enmer Penalty Weight 10
Hyb Olige Penalty Weight |ﬂ 0

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

Hyb Obgo Size: Mm|za op;]m M.ax|2?
Hyb Obeo Tm  Min JS? 0D Opt IBU.U Max 153 0
Hyb Oligo GC% M 200 Ope [ Max [E00

Hyb Oligo Self Complementanty. [1200 Hyb Olgo Max 3' Self Complementanty [12.00
Max #1 T Hyb Obgo Max Poly-X F
Hyb Oligo Mishyb Library [NORE B Hyb Olgo Max Mishyb [izoo
Hyb Ohgo Min Sequence Quality ia—

Hyb Ohgo Salt Concentrahon W Hyb Ohgo DNA Concentrabon IEIJ_

Objective Function Penalty Weights for Hyb Oligos (Internal Oligos)
Hyb ObgoTm Lt[T0 Ge[io

Hyb Olgo Sze LifT0 Gefio

Hyb Ohgo GC% Lt 00 G [00

Hyb Olgo Self Complementanty [00

Hyb Oheo #17's ID 0
Hyb Clgro Mishybng |E| 0
Hyb Obgo Sequence Cualty oo

Copyright Notice and Disclaimer
Copynght (&) 1996,1997,1998,1999.2000,2001,2004 Whitehead Institute for Biomedical Besearch All nghts res:

(Phdn mra dieéi cua giao dién chwong trinh Primer3 - T}'ép hinh 6.2)
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6.2. Thao tac s dung chwong trinh

Viée thao tac 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, nhip
dir lidu. dat ché do xir Iy (duoe xac dinh qua viée lua chon gia tri khi dat
cac ché do xir v trong (ng). sau d6 nhin cira sé “Pick primers” dé puri dir
ligu di xur ly true tuyén. Sau khoang thoi gian chd, phu thude vio toe do
dudmg truyén cua mang két ndi, ngudn xu ly s& nhin lai duoc két qua xu ly

ctia chuong trinh Primer3 (xem phan thi du phia dudi).

e Trong tép dir l1éu két qua, 6 thé xay ra hai kha nang: chuong trinh
khéng lua chon dugce doan mdi thoa man véi céc cac thong s6 da chon.
Trong truong hop nay, nguoi xur ly quay nguoc tr¢ lai giao di¢n nhap
dit liéu dé thay ddi cic thong sb dau vao rdi giri di xir ly tiép, cac budc
ldp lai nhu quy trinh ban ddu. cho dén khi x4c dinh duoc cac doan mdi

mong muon.

o Chuong trinh Primer3 lua chon durge doan mdi pht hop nhit cho yéu
cAu ngudi giri tin (thudng 13 sau mdt sé 1an giri va chinh stra lai thong
tin ddu vao. Puong nhién. ngudi ta vin ¢é thé nhan duge két qua mong

mudn ngay sau ldn yéu cau dau tién).
Cic thao tac chinh va thong so lira chon ban dau bao gom:

A/ Nhip dir liéu: 12 thao tac chéen chudi dit léu duge chon lam khuén dé
thiét ké mdi vao trong 6 nhap div lidu ¢ dau giao dién. Chuong trinh xir
ly chi chap nhan chudi ky tu viét theo dinh dang FASTA hay ldy truc
tiép chudi ky tu tén cac cdp bazo nito thu dwoc khi giai trinh tr cdu wic
chudi, dusi dang sau .. ACTGNacgtn...”” (Véi chudi két qua giai. trinh
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B/

tu, trwde khi chén vao cira sé nhap cin kiém tra dé thay ky tu N bang

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

Pit ché do xir ly: Trong muc nay, ngudi phén tich phai lua chon xac
dinh hang loat thong s6 khac nhau bao gém:

+ Sequence Id: Pat tén chudi nhan dang dau ra d¢é lua chon doan moi hay
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doan lai ghép.

Targets: La thong s6 xac dinh vi tri doan moi, dwoc viét dudi dang hai
cum sb hay khung ky tu. Thi du: “Targets: 50,2 cé nghia doan moi
phai ndm sat vi tri 50 hay 51; hodc danh dAu ngoac vudng trén chudi
“ATAC[CCCC]TACT...” nghia 12 doan mdi phai ndm sit mot vi tri
trong doan duoc dénh ddu khung. Vi tri dich cua doan méi thuong [a
trong cac ving bao thi cdu tric cia chudi (theo két qua trén chuong
trinh phan tich quy luat van dong ccua nhém chudi cing ngudn, thi du
CLUSTALW).

Excluded Regions: [.a ving khdng dugc lya chon doan mdi, danh diu
bing hai gid tri: khéi dau va d dai. Thi du “Excluded Regions: 120,42”
nghia l1a doan mdi lwa chon khoéng duoc chira cac cap nucleotide tuong
ung vai 42 ky tu, tinh tir vi tri thir 120. Ving loai trir khéng thiét ké méi
thuomg 1a cdc ving phan ly cdu tric ciia chudi (theo két qua trén chwong
trinh phan tich quy lut van dong cda nhém chudi cing ngudn. thi du
CLUSTALW).

Product Size Range: Trong 6 ctra s nay ngudi thiét ké c6 thé dién vio mot
hay nhiéu khoang sb khéc nhau, thi du ngudi thiét ké dat ché do:

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



Primer3 chon duoc moi. hodc lap lai viéc tim kiém cho dén hét khodng

dat cudi cung.

Trong trudng hop ngudi thiét ké lua chon dat thém cac thong sb
“Minmimum, Optimum and Maximum lengths’ thi chuong trinh Primer3
s& khong chon cac doan méi trong tmg véi san pham PCR ngan hon
Minimum hay dai hon Maximum, ma sé& wu tién lya chon cic doan moi

twong Vg vdi san pham kich thuée lan can gia tri Optimum.

+ Number to Return: Xac dinh sb cap moi lwra chon va sép xép theo thu
tu “chét lugng” tur thip dén cao. Thi du: dat ché dé “Number to Return:
5" thi chuong trinh Primer3 s& lya chon va sip xép 5 doan mdi theo
mirc chat luong tir dong 1 dén dong 5.

+ Max 3’ Stability: Chi s lua chon dd én dinh ciia chudi méi, duoc tinh

theo AG cua octamers, voi gia tri lua chon cao nhét 1a 9.00.

+ Max Mispriming: L3 dat sé luong (theo tri s hiéu qua) phuong an gin
mbi cb6 dd én dinh cao nhdt voi chudi bat ky trong “Mispriming

Library”; gia tri mac dinh cua chuong trinh la 12.00.

+ Pair Max Mispriming: LA tri cuc dai cua tdng sb cip moi tuong dong so
véi mot chudi bat ky trong “Mispriming Library”; gia tri mac dinh cia
chuong trinh 1a 24.00.

+ Primer Size: La kich thudc giéi han cia doan mdi duoc chon: Min,
Max va Opt; voi Min =1, Max < 36, véi Min < Max va 1< Opt<36.
Khi d6, Primer3 sé& chi chon cac doan mdi véi Min < kich thude mdi <

Max va uu tién lua chon cdc doan kich thude gan gia tri Opt.

+ Primer Tm: Nhiét do phan ly cap mdi (hay con goi 13 nhiét do tan
mdi), tinh theo don vi °C; v&i ba mirc Min, Opt va Max. Pay 14 diéu
kién bién thong béo cho chuong trinh xir ly chi tim kiém céc doan mdi
c6 nhiét do phan ly mbi trong khoang Min - Max va wu tién cac doan ¢6

nhiét d phan ly méi lan can gia tri Opt.
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Maximum Tm Difference: La chénh léch nhiét do phan ly mdi cao
nhat ¢é thé chép nhan duoc giita doan mdi bén phai va doan mot vé
phia A,

Product Tm: Véi ba gia tri 1la Minimum, Optimum va Maximum. Khi
dat cac ché dd nay, chuong trinh Primer3 chi lva chon cac doan moi
trong 'mg vai san phim ¢6 Tm trong khoang: Tmy, < nhiét do phan ly

chudi san pham < Tm max vVa vOi tu tién chon cac doan ¢6 Tm lan can

g\a tn Tmop[ .

Primer GC%: La diéu kién dat trudc vé ti 1& % tdng sé cua hai bazo
Guanine va Cytosine, v&i ba gia tr1 13 Minimum, Optimum va
Maximum; Primer3 s& uu tién lya chon twong tu nhu véi théng sé Tm

da dat trude (thuong ti 1€ cdp G-C cang 1on thi Tm cang cao).

Max Self Complementaty: L tong tri sé 16n nhét danh gia kha nang tu

bit cap ciia doan mdi véi doan mdi khic. Chuong trinh Primer3 c6 bén

murc la:
1.00 muc twong hop -0.25 mirc nham 14n thay thé bang N
-1.00 mirc sai léch -2.00 muc dat trong GAP
S?TCGNA@ 5ATCCGNAUJ
|| |
¥ TA-CGTs 2 TA--LoTs

* Tong tri sb trén trong so d6 12 1.75 (trai) va 0.00 (phai: -0.25).

** Trudng hop tong trl s6 bing 0.0 ¢6 nghia 13 doan mdi khong tir
két cap v6i doan moi khae duoc.

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

SATCGCATGCGC?T???ATGCG?A&
il
>TAGCGTACTCGTCGTACTCGT®



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

theo dit lidu thdng ké trong co s&r dir lidu.

Max #N°s: La chi s6 cdc vi tri bazo khéng xdc dinh N euc dai cho phép

trong doan mdi; Gia tri mac dinh cua chuong trinh 12 0.

Max Poly-X: La chi sé lap lién tiép cua mot loai nucleotide cuc dai cho
phép.
Inside Target Penalty: Tri sé x4c dinh s6 1an doan mdi trim 1&n vi tri

dich; Tri sé nay khong cin xac dinh néu trong chudi chi dat mét diém
dich.

Outside Target Penalty: Tn s6 xéac dinh khoang cach doan moi dén vi
tri dich, trong trong hop mdi tuong tmg véi doan nucleotide bén canh

dich. nhung khéng trum 1én dich nay.

First Base Index: Chi sé cua bazo dau tién trong chudi nhip vio. Trén
giao dién xu ly trire tuyén tri s6 nay mac dinh 1a 1.

CG Clamp: Tri s6 xac dinh s6 bazo G va C lién tuc nhau tir phia déu 3
ciia ¢4 hai doan mdi.

Salt Concentration: Nong d6 mudi trong phan tmg PCR. tinh theo
milimol (thuomg ding 1a mudi KCI).

Annealing Oligo Concentration: Nong dd moi trong phan img PCR,
tinh bang nanomol. Primer3 sir dung nong do nay dé tinh nhiét do phan
ly mdi. Gia tri mic dinh ctia chuong trinh Primer3 12 50 nM.

Liberal Base: Phwong an Iua chon ché 36 ma IUB/IUPAC cho cac
bazo khong xac dinh. Néu khéng chip nhén tén tai dang nay trong doan
mdi, phai dit ché do “Max Ns Accepted: 07

Show Debuging Info: Phuong 4n lua chon ché do thong bao sira 16

dau vao trong két qua ra.
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+ Included Region: Pat khoing gidi han chon mdi, dang sd “x. y”" hodc
dang cum ky tu : ..{TGA and ATT}.... Klu d6 chuong trinh chi Iya

chon méi phit hop vé6i doan chudi trong khodng giéi han trén.
+ Start Codong Pesition: V1 tri xac dinh trong thyc nghiém.

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

cu ngudi xir Iy chon cac ché do 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 Stability

Trong d0, tai ba tham sé diu déu cé hai 6 cira ¢é dat ché do, voi “Lt” dé
dit can trén (Less than) va “Gt” dé dat can dudi (Greater than). Muc dich
thay d6i cdc tham sb nay cho phép ngudi sir dung cong cu dé xtr Iy chon ra

doan moi tot nhit.

Cic théng sb yéu cdu trong muc “Objective Function Penalty
Weights for Primer Pair” ciing tuong tu nhir phan trén. Viéc lya chon
dit ché do cho cac phin con lai khac cé thé xem truc tiép trong phan 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 dy, khi sir dung chuong trinh trnec tuyén Primer3 dé lua chon moi

cho chuoi sau:

ctcagcetgtgtcaaagtttcacagatcctegtctictaticcggetacactcagtcetecteccagettaga
tettigtecttctectgggtactctecgactecttottccagcetaatgteeggtecattagaaaagttttaaa
gtttgaatigtcnntcectgtcaaagttticcagacctegtegtectictettctcegtecagetcetcagictt
cattggaacagatctgtctttaticcgectgctacactcagtcetectecttcagtcetettaaaagttigtte
agtcttagatgaatttctctgggtactttgtcetccgactecgtccagetaateggtcttgtecgtcatiag

atttecttctictagatgattcatgtctacctatigtecnntegtcettcecgtgtnnnccaggteegtttegte
cgcctgtegtctatictalctcggtecttacacaaagttgtecttaaagtttitttgtgtcectagtccaag

gtccaattttttccatctgtttcgtectgtettttttgnggtegegteegtttcecgttetetatgecteectect
cttatc

V&i mét s6 thong sb dat trude, bao gdbm:

- SequenID: H AN

- Targets: 300,250

- Excluded Region: 30,15

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

- Max Mispriming: 12.00 Pair Max Mispriming: 24.00
- Pnmer 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 nhin “Pick Primer” dé g thong tin di xir 1y, ngudi phén tich
s& nhin lai duoc két qua lya chon doan mbi, véi giao dién tuomng img nhu

sau:
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Trong tép két qua nay. chuong trinh Primer3 d3 lya chon duge nam
cap moi. Cip moi phit hop nhdt vai cac yéu cdu dau vao. duoc hién thi
d4u tién trong tép két qua, 1a:

- MOai xudi: cagacctegtegtecttete

- Mai nguoc: gaggcatagagaacgggaaa

Sau d6 12 bdn cip mdi khac kém hon, xép theo thir tir chét lwvong (duoc
danh sb theo thir tir chat lugng...) nhu sau:

1 Moi xudi tccttctettetecgteage
Maéi nguoc gaggcatagagaacgggaaa
) l\/{éi Xudi attccgectgetacactcag
Méi ngugc gaggcatagagaacgggaaa
, hjc?i Xuol cgtccttetettcteegtea
Mdi nguoc gaggcatagagaacgggaaa
) MO xudi ctgtctttattccgectget
Mé1 nguogce gaggcatagagaacgggaaa

Thong tin thu duoe trén duoe sir dung dé tdng hop doan moi, hay dt
mua cic doan moi, phuc vu cho muc tiéu thuc hién phan tmg nhan
khuyéch dai PCR doan gen chor doi (¢6 chu triie twong déng véi Soi khuén
duoc lva chon dé thidt ké méi) co trong mau DNA duoc cép vao hdn hop
phan ung.
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7 CHUONG TRINH PHAN TiCH
CAU TRUC TUONG DONG BLAST

7.1. Pai cwong

WU-BLAST2 (Washington University Basic Local Alignment Tools
version 2 - Warren Gish) 1a chuong trinh so sanh cdu tric cuia chudi DNA.
chudi amino axit phan tich voi cac chudi tuong ing luu giir trong ngan
hang dif liéu. nhiam tim kiém cdc chudi cé dd trong ddng cao nhat véi
chudi kiém tra. Sau do, ngudi phan tich s& khai thac cac thong tin vé dac
diém hay dac tinh da biét cua cac chudi trong ngin hang dé dir doan xac
dinh cau triic va dac tinh cua chudi kiém tra nay. Trong tam cia k§ thuat
phan tich [a tim kiém xac dinh cac chudi (va cac vung trén chudi) hru trix
trong ngan hang dir liéu ¢ cdu tnic hrong dSng cao véi chudi can phéan
tich. Trén nguyén tic sy ton tai vé do tuong ddng cdu trac cho phép cho doi
su gan giii nhau vé dac tinh; hay néi cach khac, tir su tuong dong nay cho
phép du doan duogc tinh chét clia chudi can phan tich, dua theo dic tinh cua
cac chudi tuong df)ng da néu phan trén (da mo ta trong co s& dir lidu), Vé
phuong dién k¥ thudt. chuong trinh BLAST cho phép phat hién su tuong
ddng cdu tric ¢ hai mirc d¢ 12 mang tinh cuc bé & mdt ving hay mang tinh
tdng thé giira hai chudi véi nhau. Pon vi co ban cua dau ra theo thudt toan
BLAST la chi sé HSP (High-Scoring Segment Pair). HSP la hai doan
chudi. o vi tri bat ky. ¢6 do dai bang nhau ¢6 chi s so sanh bang hodc vuot
ngudng hay bang hodce vuot hé sd so sanh eutoff. Mdi b HSP duoc xéac
dinh qua ba phfin la trinh tur hai doan chudi (mot cua chudi phén tich va mot

cua chuoi lay trong ngan hang d&r héu). chi so6 hé thong va chi so cutoff.
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7.2. Str dung chwong trinh BLAST truc tuyén

Thao tac co ban khi su dung chwong trinh phan tich cdu truc chudi
BLAST true tuyén thudmg bat dau bang két ndi internet, rdi hién thi giao
dién chung cua chwong trinh theo dudmg din:

http://blast.ncbinlm.nih.gov/Blast.cgi; Tiép theo gdom cac bude chinh sau:

1. Bwée 1) Lua chon chwong trinh BLAST: Budc thao tac dau tién nay
yéu ciu ngudi phan tich phai xac dinh o chuong trinh BLAST nao s&
sir dung. frong cac phién ban cii. ngudi phén tich phai tu lva chon lay
chuong trinh xir 1y ap dung. bang cach kich chudt danh dau vao 6 cira
sd giao tiép “Program” dé chon mot trong nam chuong trinh 1a: blastn,

blastp, blastx, tblastn hay tblastx, trong do:

e blastp: Dé so sanh cau triic chudi amino axit cin phan tich véi
cau trvic chudi protein trong ngan hang dir lidu

» blastn: Dé 50 sanh cau tric chudi nucleotide can phéan tich voi
cAu trie chudi nucleotide trong ngin hang dir liéu

e blastx: Dé so sanh cdu triic chudi nucleotide can phan tich (dudi
dang duoc dich d&y du sang cau triic chudi amino axit) véi cau
tric chudi protein trong ngan hang dir liéu. Phuong 4n so sanh
nay duoe su dung dé tim hiéu dac diém “san phém“ s€& duoc tao
ra khi lua chon doan chudi nay.

o thblastn: B¢ so sanh cdu trae chudi amino axit can phan tich véi
cdu tric chudi protein twong tmg duge dich ma bao toan tir trinh
tu chudi nucleotide trong ngan hang dir liéu.

e thlastx: La phuong 4n so sanh cdu tric chudi amino axit cin

phan tich véi cau tric chudi protein trong ngan hang dit liéu. theo

pul

timg doan khung gém cac cum sau ky tu mot.
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Phién ban xir ly truc tuyén BLAST méi nhit cua ngan hang dir liéu
NCBI hién thi cic chuong trinh nay ddc lap véi nhau, dudi dang
“nucleotide - nucleotide BLAST”, “protein - protein BLAST” va
“translating BLAST", nén ngay tir ddu ngudi phan tich da phai truy cap
truc tiép vao céc trang chuong trinh riéng nay. Hinh 7.1. biéu thi giao
tiép hién thi “protein - Protein BLAST".
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profein—pratein B

Transiations e e

|

ssults for an R

]
 Bihat

Ciptions for advanced blasting

1"’““"’5‘—"“"“ = [ o salact from [AN organiams |

Composion:  —
Bocd ylaleics

Y
Chooge flist M Low complemty I Mask for lockup teble ondy I Mask lower case

Esmem [T
WordSas [5 B

Matas [BLOSUIMES Oap Coste [Evistance 11 Exansion 1 Bl

=

=y
2t
Cither achysaced |
e

Format

Thow T Greplacel Cverview T Libowt T Seguenes Retpeval M HOBIL 3 N-f.;-\rr-er.ri [T Er_ug.,!,
s bty i Malil:imd_j
Use new furmatter T Masking Chagacte DefauliC<ior protsie n for nuclacticde) M aglang Catod Black
B sk Chasact:
Mumbiee of Crescpp 00 3 -~ S5 =
Algnment wiew [Fairaiza =
- .g:ll.ﬁu';'f I waih wielumon thee shota JO 00T

Lt resalta by I_ or selart fram | Al Grganisms E

Ezpeci valus I

ange
tagowr [Cne"Windee 8 Fonnaiuns options on pags with o [Hone =
Sibalvamal ! = =

BLAST! R Res=t s ]
Giet the TTEL wath preset valies 7 (CRESRI®

Hinh 7.1. Giao dién chwong trinh protein-protein BLAST

2/ Bwédce 2: Nhip dir liéu: Chuong trinh xur 1y truc tuyén BLAST cho phép
nhap dir liéu chudi phan tich truc tiép dang ky tw qua ban phim hay nhap

92



dir lidu da duoc viét theo mot trong ba ngdn ngir 14 “FASTA sequence
format™, “Identifiers” (NCBI[ Accessions numbers, Gis) va ‘‘Bare
Sequence”.

- Theo ngdn ngit FASTA. chudi dir liéu durge viét thanh hai phan: Dong
dau bat ddu bing ky tr “>" hodc “>gi[...] (chi kich thudc chudi lén
hom...) va tiép theo 14 théng tin chung vé chudi; cac dong sau la trinh tu
cAu tric chudi (viét lién tuc, khong dé cach dong tréng & gita), thi du:

>gi|129295|sp|P01013|OVAX_CHICK GENE X PROTEIN (OVALBUMIN-RELATED)
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPVQMMCMNK
MKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEKRRVKVYLPQMKVL
MALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELSEDGIEMAGSTGVIEDIKHSPESEQF
RADHP FLFLIKHNPTNTIVYFGRYWSP
- Ngon ngtt Bare Sequence ciing viét tvong tu nhu ngdn ngit FASTA.
song khong c6 dong thdng tin chung ban dau, ma chi ¢6 dong trinh
cau tric chudi. véi dang nhu sau:
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPV
KMKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEKRRVK

VLMALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELSEDGIEMAGSTGVIEDI
KHSPESEQFRADHP FLFLIKHNPTNTIVYFGRYWSP

hoic:
1 qikdllvsss tdldttlviv naiyfkgmwk tafnaedtre mpfhvtkges kpvgmmemnn
61 sfnvatipae kmkilelpfa sgdismivil pdevsdleri ektinfeklt ewtnpntmek

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

- Neén ngir Identifiers duoc viét ¢6 dang nhu sau:
ACCESSION P01013 AAA68881. 1 gi| 129295
.3/ Buéc 3: Dat vung phian tich “Set Subsequence”: Trong muc nay,

ngudi phin tich phai cung cdp thong tin vi tri trén doan chudi cin phan

tich bang hat gid tr1 s6 chi vi tri gidi han didu-cudi doan chudi ay. Trong



trudong hop can phan tich toan chudi, dir liéu nhap sé co dang from I,

to length.

4/ Buée 4: Luwa chon ngin hang dir lieu “choose databases”: Trong

94

bude lra chon nay. ngudi phén tich phai xac dinh nhém dit lidu cu thé
ctia ngdn hang dir liéu dugc chi dinh 1am d6i tuomg so sanh. Thao tac
lua chon nay dugc thuc hién béng cach dung chudt danh ddu vao mot
trong cidc mang cau tric chudi, trong cira sd giao tiép “Choose
databases”, twong vmg v6i doi turong chudi can phian tich. Dé phuc vu
cho muc dich trén, chuong trinh xu ly BLAST da phan chia va sur dung
cac ky hiéu viét tat dé chi cac nhém ddi tuong co sé dir liéu tuong img

nhu sau:

A/ Co s¢ dit liéu protein bao gdm:

e Nr: Cho cic chudi duoe dich day du tir cac co s& dir liéu GenBank
CDS + PDB+ SwissProt+ PIR+ PRF.

e  Month: Cho cic chudi duoc dich dﬁy du tu cac co s& dir liéu
GenBank CDS + PDB+ SwissProt+ PIR+ PRF, chi xét dén cac
chudi méi dang ky bd sung vao ngan hang dit liéu trong 30 ngay
gan nhat.

e Swissprot: Danh cho phuong an lua chon so sanh vadi phién ban
dir liéu mai nhat ma NCBI nhin dugce tir co sé dit liéu “SWISS-
PROT protein sequence database cia EMBL™.

e Patents: Khi lura chon so sanh vai chudi Protein da dang ky bao ho

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

e Yeast: La phuong an lua chon co so dir 1liéu protein tuong ang.
duge bién dich day du theo cdu tric genome hoan chinh ctia nam

men Saccharonivees cerevisiae.



B/

E. coli : La co so dir lidu protein tuong tmg, duoc bién dich day du

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

Pdb: La cac chudi twong img vdi cac chudi protein trong ngan

hang dit [1éu “Brookhaven Protein Data Bank”.

kabat [kabatpro]: La cic chudi co lién quan dén hoat tinh mién
dich trong ngdn hang dir liéu “Kabat's database™ (chi 1iét hon xem

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

alu: Chuoéi dich tir ngdn hang dit liéu “REPBASE™ (dac tinh chi
tiét hon vao trang ftp://ncbi.nlm.nih.gov/pub/jmc/aly, xem noi
dung trong duong dan Claverie and Makalowski, Nature vol. 371,
page 752 (1994).

Co st dir liéu nucleotide bao gom:

nr: Cic chudi hoan chinh cia cdc ngn hing dir lidw; GenBank+
EMBL+ DDBI+ PDB (song khong bao gom chudi thude cic mang
EST, STS, GSS, hodac HTGS).

Month: Cic chudi méi cap nhat vao cic ngan hang dir licu
GenBank+ EMBL+ DDBIJ+ PDB trong vong 30 ngay gin nhét.

Dbest: Cic chudi hoan chinh cua cac ngan hang dir liédu:
GenBank+EMBL+DDBJ EST.

mouse_ests: Cic chudi gen chudt cac ngin hang dir Liéu:
GenBank+EMBL~DDRI EST.

human_ests: Cac chudi gen ngudi cic ngin hang div lidu:
GenBank+EMBL+DDBJ EST.
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other_ests: Cac chudi gen cua céc sinh gidi khéc 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 tir mang

genome nam men Saccharomyces cerevisiae.

E. coli: Cau triic cdc chudi gen hoan chinh, lay tr mang genome

cua vi khuan E. coli.

Pdb: cdu truc chudi gen hoan chinh trong tmg vai cau tric khong

gian ba chiéu cua protein trong ngan hang dit 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 dir 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: D& 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 phan protein
trén),

Gss: Dit liéu vé bd gen hoan chinh (Genome Survey Sequence)
bao gdm ca cac doan sgi don, cdc chudi ¢d exon va cac chudi Alu
PCR.

Htgs: Dt liéu vé cac chudi gen co dd hiéu dung cao (High

Throughput Genomic Sequences).



Thao tac tiép theo. ngudi phan tich phai xac dinh thém mét sé théng s6
yéu cdu trong muc “Options” va “Format”. Cic thong tin trong muc
Option bao gom:

- Han ché chudi lua chon (Limit by entrez Query... or select from...) dé
giam sb hrgng chudi cin phan tich. Chuong trinh BLAST cho phép sir
dung moi ma hay cum ky tu dwoc chirong trinh tim kiém Entrez chép
nhan, thi du: Protease NOT hiv 1 [Organism) 12 gidi han chi tim cac
chudi protease va bo qua ca cac chudi dang ndy trong HIV 1.

- Luwa chon phin lgc (Choose filter): V¢éi ba phuong an la: Low
complexity (loai khdng xét dén cdc théng tin riéng biét cia chudi),
Mask for lookup table only (tim kiém theo ché d6 low complexity, sau
d6 méi xem xét dén toan bo thdng tin riéng biét trong cac chudi da tim
duoc) va Mask lower case (cho phép sir dung thong tin, viét theo ngén
ngit FASTA) va cac thong sé khéc...

Trong muc Format, ngudi phan tich can lua chon dit trude cac ché 46

sau:

- Graphical Overview: Dé dat ché do hién thi d6 hoa két qua so sanh,
trong d6 BLAST sir dung ndm mau khic nhau cho nam nhém hé sb
Score va so db cdu tric tuong déi ciia mdi chudi bing cac doan gach
dirt quang (tuong (mg véi doan tuong ddng va doan GAP - xem hinh
7.3).

- Linkout: Pé dat dudng din siéu lién két truc tiép tir tép tin két qua dén
co s0 dir lidu twong Gmg cia NCBI. dudi dang hién thi ky tr viét tat
trong 0 nén mau (hinh 7.3). Thi du hai ky tu (L U ) lavi tri duomg dan
siéu lién két trén giao dién hién thj két qua dén tép dir liéu twong g
trong Locuslink va UniGene.
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- NCBI-gi ... in ... : Dé dat ché do hién thi két qua theo mdt trong ba
phuong an (Alignment, PSSM hay Bioseq), dudi mot trong bén dang
(HTML, Plain Text, ASN.I hay XML).

- Ngoai ra néu can thiét phai dat tiép ché do cho mot sd tham so khac

theo yéu cau phan tich.

Trong trudng hop khéng dat lua chon cac thong sb trong hai muc trén,

chuong trinh s& xtr 1y theo ché dé mac dinh cua ngan hang dit liéu da chon.

5/ Bwée 5 - Giri yéu cau xir ly: Sau khi khai bao xong, nguoi phan tich
nhan 1énh “BLAST™ dé gui tin di. Sau khoang thoi gian cho doi ngén,
chuong trinh BLAST sé phan hoi yéu cau véi dang giao dién nhu trong
hinh 7.2.

formatting BLA ST

Translations Retrieve results for an RIC

(
€3 NCBI

Nucleotide Protein

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

Query = (404 letters)

The request ID is [1108388056-3683-111385315378 BLASTO2

Format: B Resetal

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

Please press "FORMAT!" when you wish to check your results You may change the formatting oplions for your result via the form below
request resulls of a different search by entenng any other valid request ID to see other recent jobs

Format

Show |7 Graphueal Ovarmew ¥ Linkout 7 Sequence Retneval P HCBLg] Alignment | PR
Use new formatter [7 Blashang Charact 9,] Default(x for protein, n tor nucleotide) i Masking Colod Black
Agzmentd 50 B

Humber of

Hinh 7.2, Giao dién trung gian cua chuwong trinh xu ly
triee tuyén BLAST
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Sau khi cung cAp cac thong tin bd sung cdn thiét. ngudi phan tich lai
tiép tuc nhan lénh “FORMAT" dé gui tin. Sau mdi ldn gui tin bang l¢nh
FORMAT nay. ngudi phan tich s& nhan duge mot tép dir lidu két qua. vai
cac mire tir thap dén cao. Nghia 1 khi tim duoc. trong thong tin phan hoi s¢
hién thi cac chudi theo do twong déng tir mire cao xudng muc thip hon,
Trong truomg hop chua tim duoc chudi mong mudn, ngudi phan tich vin ¢6
thé thay dbi lai 14n nita cac thong s6 di va gui di tiép, cho dén khi thu duoc
két qua mong mudn hay dimg lai. Chi tiét hon vé cic ché dd nay ¢6 thé xem
huong din true luyén tai dia chi:

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

last/html/blastcgihelp.html#get subsequence

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

hanh khi phén tich dic tinh chudi nucleotide (gia dinh) véi cau tric sau:

gggttaccaatctgctiggcatattgagattcctgcaaggtggaaacctggtaataagegg
aacttcttacaaaagaggaagacagggcacactctctggagtggagttggtgttaaaacagt
actcttctggttgtagtaattatatacagttaagticgtagtgagtgtctggtccagtgtctgatgtaa
gcccacattctcttctagtgggectgggcaagttaaaaatagtgcttccaggtcatcgattgtettc
tccagtagtgccgagaaactgtcectagtgctgcaaactcagetegggtctcagectecttcage
ttgtcagacagaagcttgatagtgcttcttcatatagtgatcctectattgacagaatacttggeeg
cttcagaagcagcc

Mot trong cdc giai phdp la sir dung ché do phan tich true tuyén qua

ngin hang di 1iéu NCBI. Khi dé. thao tac qua cac budce chinh sau:

- Dé lua chon chuong trinh cdn thao tac theo trinh tu sau:

http//www.nechi.nlm.nth.gov > Tools > BLAST > Nuclcotide -
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Nucleotide BLAST (blastn). Két thic cic dong lénh trén, giao dién
“Nucleotide - Nucleotide BLAST" s& xuét hién.

Nhap dir liéu va dat ché d6 yéu chu phan tich, bao gdm céc thao tic 1a:
chén tép cau triac chudi vao 6 cira sb “search”; Vi gia st chon céc ché
dd 1a: dat khoang tim kiém “set Subsequences™ (From 1 to Length);
chon co sa dit 1iéu so sanh “Choose Databaces” (¢st_other); cac thong
s6 khac theo ché d6 mic dinh cua chuong trinh. Sau do, nhén ctra sb
“BLAST” dé giri thong tin di.

Sau khoang thoi gian ngan, chuong trinh xir ly trre tuyén s& phan hdi
lai thong tin voi dang giao dién nhu hinh 7.2. Sau khi lua chon cung cép
cic théng tin bd sung can thiét, ngudi phan tich lai tiép tuc nhén 1énh *
FORMAT"... Trong trudng hop tim dugc két qua mong mubn, chuong
trinh  BLAST s& phan hoi lai tép tin két qua véi giao dién nhu trong
hinh 7.3.

V& cAu triic, tép tin két qua gdm bdn phén la:
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results of BLAST

BLASTN 2.2.10 [Oct-19-2004]

Reference:

hltachul, Stephen F., Thomas L. Madden, Alejandro R. Schaffer,

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

RID: 1108388056-3683-111386915378.BLASTCR
Query= (404 letters)

Database: All GenBank+EMBL4DDBJ+PDB sequences (but no EST, STS3,
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 gquestions with the results of this search
please refer to the BLAST FAQs

IoESNTN ECPOELS Distribution of 153 Blast Hits on the Query Sequence

[Mﬂuse-over to show defline and scores. Click to show alignments

Color Key for Alignment Scores
<40 40-50 st
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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

Saul:

sequences producing significant alionments:
gi| 47394397 ref | NN 001001491.1
g1] 23958443 | gh| BCO23701.1] Mus musculus tropomyosin 4, mRNA. ..
g1 21618969 gb| BCO32174.1] Mus musculus cDNA clone INMAGE:S3...
g1[21327808|gb| BCO32175.1] Mus musculus cDNA clone IMAGE:S3...
g1] 56031571 dhi| AK207394.1]
1| 6581671 | ref | NN 012678.1] Rattus norvegicug tropomyosin 4...
g1|207503|gh|J02780, 1| RATTRO4IS Rat tropmwyosin (TH-4) mRN4,...

91| 56030266|dbi| AK206089.1] Mus musculus ¢DNA, clone:¥2G010...
g1]57371 | emb| V00169, 1| RNTHY Rat TH-4 gene for fibroblast tr...

g1]4507650|ref| NN 003290.1] Homwo sapiens tropomyosin 4 (TPH...
q1]22024551| gb| AC0086824.9] Homo sapiens chromosome 19 clone...

gi|51467147 | ref| XN 372046,2] PREDICTED: Homo sapiens simila...
gi]21754822| dbj| ARDI5546.1|  Homo sapiens cDNA FLJ38227 fis,...
g1 10435299|dhq| 4K023385.1) Homo sapiens cDNL FLJ13323 fis,...
q1]22902217| gh|BC037576.1] Homo sapiens tropomyosin 4, mRMNA...

g1|38114798| gh|BC00Z827.2| Homo sapiens tropomyosin 4, mRNA...
g1 17223217| gb) ACOD9B0E.5] Homo sapiens chromosome 8, clone,..

1] 50430765 exb| CR599353,1] full-length cDNL clone C30DK0OS,..
g1]46391164|gh| AF201337,4] Howo sapiens chromosome 8 clone ...

gi) 37201  enb| 205276, 1) HSTHIOR - Human mENX for fibroblast tro...
91| S4696135|gb|BTO19634,1] Homo sapiens tropomyosin 4 mRNA,...
q1]339359) gh| M12127. 1| HOMTROPCK Hwwan cytoskeletal tropomyo...

Hus musculus tropomyosin 4 ...

Mus musculus cONA, clone:¥26010,..

Score

E

{bits) Value

m
m
m
m
318
230
230
216
1

g-100
e-100 U3
e-100 (61
e-100
56-83
el G U E
el UE
-5 [
1e-40

1g-15

1e-15

1e-15
le-15 m
le-15

1e-15 Y
te-15 CHU
1e-15

le-15
le-15

te-15 [CHUS
Se-15
fe-15

- Phan thir ba hién thi két qua cu thé khi so sanh timg cé@p chudi. véi giao

dign ¢o dang:
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r>g1|4789439?|ret|!\m 001001491.1| Muz musculus tropomyosin 4 {Tpmd), mENL
Length = 2082

Score = 373 bits (183), Expect = e-100

Identities = 286/314 (91%), Gaps = 21/314 (6%

Strand = Plus / Minus

Query: 30 ttcctgeaaggtggasacctygtastaagoggaacticttacaaasgagyasgacaggge 49
RN AR R A N RN RN RR NN RRRER AN
Shict: 887 troetycaaggtggasacctgytaataagogyascttettacaaaagaggaagacaggge 528

Query: 90 acactetctggagtggagttggtgttasaacagtactottctygtigtagtaattatata 149
. COLLLEERERERTVEEER R R TP R e teer (e
3bjer: 827 amcactctocrggagtggagitgggtiasascagtactetiebygti-tagt--tratata 771

Query: 150 cagttaagttcgtagtgagtgtotggtccagtgtetgatytaageccacattetcticta 209
R R e R A RN R RN R AR AR AR RN ARNNRY]
Sbict: 770 cagttaagtrcgt--ttagigtotggtocagigicigatgtaageccacatrctottet- 714

Query: 210 gtgggectgggeaagttaassatagrgcticeagytecatcygatigtotiotecagtagtyg 269
(RN RN PR i
Sbjcr: 713 -trggoctgggcaagti-—--—-- trtcttocaggtecatecgattgtottctocagt---- 666

GQuery: 270 ccgagaaactgtcctagtyctgoaaacteagotegggteteagecteetteagetigtea 329
R O R R R AR
Sbjct: 665 -ttagaaactgtcect--tLohgoaaactcagotcggytotoagecteciicagettgrea 603

Query: 330 gacagaa?ff??at 343
FEEITY I
Shjct: 608 gacagaagcttgat 595

I™ >g1] 23958443 | gb| BCOZ3701. 1] Hus musculus tropomyosin 4, mRNA (CDNA clone NGC:38384
IMAGE:5345587), complete cds
Length = 2118

- Phan cudi ciing tém tit thong tin vé ché do chay yéu ciu cho BLAST.

Phin ddu cua két qua cung cip cho ngudi phéan tich bic tranh tong thé
vé quan hé trong dong vé cdu tric bdc | cua cac chudi ¢é trong co s dir
liéu duoc chon lua so sanh véi chudi dir lidu duoce gui di phan tich, trong do
d6 tuong dong duoc sip xép tir trén xudng dudi theo mic do tir cao dén
thap (trong bang & vudng. cac chudi duge biéu thi dudi dang cic doan
thang v6i mau sic twong (mg véi mire do tuong dong trén cac ving ciia

chudi).

Phan thir 2, cac chudi ciing duoce sap xép theo mire do twong dong giam
dan tir trén xudng dudi; song trong phan nay chuong trinh hién thi ca tén
chudi, hé sb twong dong va cac dang dir lidu vé cau tric cua chudi co trong
co so dit liéu (bang cac 6 mau bén géc phai cua chudi).
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Phan thir ba giao dién hién thi chi tiét hon vé trinh ty ciu mic giira
chudi giri di phén tich (Query) voi chudi ¢o ciu trnic trong dong cao nhat
duge tim thiy trong co s& dit 1iéu lira chon (Subject - Subject), v&i chi sb

twong dong (Identities) va cac doan tréhg gitra hai cau truc (Gap).

Két qua so sanh vé dd tuong ddng nay cho phép ngudi phén tich c6 thé
du doan dugc, phu thude vao mire dd twong ddng, diac tinh ciia chudi san
pham giri di phan tich, dua theo cic dac tinh cia chudi cé cdu tric twong
déng da duoce cac xac dinh va md ta trong co so dit liéu. Cac dic tinh nay
dé dang nhan duoe, néu kich chudt vao vi tri tén cua chudi hién thi trén
giao dién két qua. Puong nhién, dic tinh thuc cta chudi san phdm, néi
riéng va ban chét khoa hoc sinh hoc né1 chung, chi cé thé duoc xac dinh
bang con duong thuc nghiém; Song két qua phép phan tich nay cd tac dung
quan trong dé hoach dinh hudng kiém tra va giai phap ky thuat sé ap dung
dé kiém tra; nghia 12 qua d6 da cho phép giam rat nhiéu khéi lirong céc thir
nghiém can trién khai dé xac dinh thudc tinh cta chudi nay.
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8 CHUWONG TRINH HIEN THI PHAN TiCH
) CAU TRUC KHONG GIAN CN3D

8.1. Pai cwong

CAu triic khong gian cua tit ca cac chat 13 mot thude tinh rat quan trong
quy dinh tinh chat va dac tinh cta chiing, dic biét 1a cac vt liéu hiru co. Vi
viy, viéc hién thi, nghién ciru, so sanh dac diém cau tric khong gian nay 1a
yéu cau va ciing 14 giai phap giup nha khoa hoc phan tich va du doan duoc
dac tinh cua d6i tuong nghién ciru. Hudng vao muc tiéu trén, nhiéu tac gia
d3 hoan thién va cung cAp cho ngudi sir dung cac phin mém g dung khac
nhau, thi du: chuong trinh hién thi phan tich cAu tric Cn3D
www.ncbi.nlm.nth.gov/ Structure/CN3D/cn3dtut.shtml#cn3d,

Rasmol (hitp://www bemnstein-plus-sons.com/software/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 triic khong gian cua cac phan ti
sinh hoc, ciu tric khong gian cua chudi amino axit va cac céng cu dé phan
tich cdu triic cia ching, duge NCBI cung ¢dp mién phi cho ngudi sir dung.
Ngudi phan tich ¢6 thé st dung chuong trinh nay dé vé anh hay hién thi ciu
triic khong gian ctia phén tir protein trong (mg véi chudi phan tich. dé hién
thi so sanh cdu tric khong gian giita cac phan tr, hay dé phan tich. du dodn
tinh trang cua chung: thi du tim kiém ving cAu tric bi dot bién hay ving

bao toan ciu tric gilta cac chudi gan giii nhau. NCBI cung cap cho ngudi
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str dung ddng thot ca har phuong an khai thac 1a: dich vu Cn3D truc tuycn

hay tai toan bo Cn3D vé may cd nhin phuc vy muc dich phéan tich tai ché.

D& \dce dinh ciu trac phan to | agudi ta thuong sir dung phuong phap
phan tich khdi phd céng huémg tir hat nhan (Nuclear Magnet Responce
Spectroscopy) hay phuong phap phin tich nhidu xa Ron-ghen (X-Ray
Crystallography). NCBI da sir dung cac dir liéu két qua phan tich thuce
nghiém ndy {am co s vat chat dé xay dung mang dir liéu chu trac MMDB
(Molecular Modeling DatuBase), nham gép phan lam phong phit thém
luong théng tin truyén tai vé chire nang sinh hoe. vé co ché hoat ddng cua
cac phan tr va phuc vu cho muc tiéu nghién cliru quan hé gilta cac phan tu
¢6 dic diém cdu truc khong gian gan giii nhau. Nhu viy, MMDB chi 1a
mang dir lidu vé cdu tric khong gian ba chiéu trong kho tang dir li¢u chung
vé protein PDB (MMDB duoc viét bang ngdn neit ASN.1 (Abstract Syntax
Notation One) va chuong trinh Cn3D duoe thiét ké trong moi truong nay.
Nghia 1a. chuong trinh Cn3D khong doc truc tiép duoe dit liéu chung tir
PDB. ma trude hét dir liéu nay phai duoc dich sang dang ngén ngit giao
tiép MMDB). Vé giao dién. chuong trinh duoc thiét ké nham cung cép cho
nguai s dung anh khdng gian ba chitu cua ddi tuong & moi kich thude.

mo1 goce do theo véu ciu.

8.2. Str dung chwong trinh

Dé hién thi cdu tric khong gian ar dir lieu MMDB. dau tién. ngudi ta
phai tal chuong trinh Cn3D vé va cat dat vito may cua minh. Sau do, ¢o thé
su dung nhi¢u con duong khic nhau dé hién thi hinh anh cau tric chudi

bang chuong trinh Cn3D. Kht vao trong chuong trinh nay ngudn phan tich
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o thé str dung céc 1énh tuong tmg dé thay doi ché do hién thi, theo muc

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

8.2.1. Sir dung cong cu tim kiém cau tric chuoi qua Entrez

Diy 12 mét trong cic con duomg don gian nhit dé truy cip khai thac dir
licu MMDB. Thi du, cin tim hiéu cdu tric alpha amylase 2BES, thi thao tic
truy cap bao gom cdc bude: truy cap http:/www.ncbi.nlm.nih.gov > entrez
> structure > search (dién tir khoa tim kiém “alpha amylase” roi nhén lénh

*go"). Két qua tim kiém s& dugc hién thi vdi dang giao dién trong hinh 8.1.

st

o

s
nges | sty | Cipoo

MMEE, ks
wrangement Mechanom Inpled By The Fansetic And Souctural Analyns OfF Human Fancreag: Alpha-Amviase In
i Anal.gues And Thew Elengated Coctiberjarts

33)

MMDE, LNk
grrnetit Mechamem Inpbed By The Hmenc And Structural Analya ©f Haman Pascreatis Alpha- Amylase In
gues And They Elongared T ounterpars

MMCHE ke
rietit Mot haszn Taphed By The Kinetic And Strscnual Ansbyas OF Human Panciaane Alpha-Asmylage [n
sialogues And Thes Elongated Cotnterparts

VAST

A Ty il Lines
. I’ Eramungemen Mechanm Inplied By The Fanetic And Soructural Anabvng OF Horman Pancrentic Alphs-Amylare In

VAST Search 3 nirs And Their Bl = g

i 3 sale wies And Ther Elungated Counterpasts

raarvhe

MMOE, Links
B Frotein: HMuth b Ras < omplas

MMDB Links

er Dma Druples Contanmg The Carbod velie Hucleotnle Analog I Lreosyanste’omycn
MMCE, Lifikes
Bodp Pl vt Bandahg M- tule
MMOB, Links
Anarotropi B if Atnan (Tiekey) Pahereabe Polypepticds A0 8% Angstroms B eyahin
| et 21
10 ZEES MMOE, Links
Strurmaee Cf Mysotoa ey Tuber ues EBiboge - S-Phosphate [somerase, Fpib By2dfde | In Complez With 4:Fhosphe. Tr

Ervthwonchvdronamic Acsd

Hinh 8.1. Giao dién két qua tim kiém cau triic truc tiép qua Entrez
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Tiép theo, nhan chon vao moét trong hai duomg dan siéu lién két 2BES
hay MMDB (phia bén phai dong tin). Sau do, chuong trinh tim kiém cau

tric Entrez Structure sé phan hoi lai két qua voi dang giao dién nhur sau:

i MMDB
- NCBI Structure Summary
PubMed BLAST Structure Taxonomy OMIM Help? Cn3d

Description: Siru ~hosphate isomserase, Rpib, Rv2465¢.In

nurm Tuberculosis Rib
ho ythronohydros

> L Mowbray, 8-MNoy.04

Deposition: A K Roos [0 J Er
Taxonomy: Mycok Mt
Reference: Fubt

| _*J-wm-. ]I:n}':l jl

Vigw 30 Structure | of |Best Mo

1 s

Display =] e« GorCaip 4.1
i 1 128 188 168 R

Protein
3d Domains [

&

]

y
-z B
L

»

z

"

ProLein

3d Domains

L RN 5 A TR - 2 I S S

3d Donains

Hinh 8.2. Giao dién thong tin cau truc tom tat cua 2BES

Tir trén giao dién két qua nay, nhan chon Iénh “View 3D
Structure” chuong trinh Cn3D sé& phan hoi lai hién thi cau trac khong

gian ba chiéu cua 2BES nhu hinh 8.3.

lgadbagyelkgrasehlkgtaghepidogalrydadddypafciasatrtvad

lgadhagyelkagr hikgtghepidegealrydadddypafcigantrtvad

lgadhagyelkgrirehlkqtghepidorgalrydadddypafciasatrtvad

vylgadhagyelkqrisehlkqtghepidegalrydadddypafrissatrtyad

Hinh 8.3. Cdu triic khong gian ba chiéu cua alpha amylase 2BES
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8.2.2. Tw dich vu entrez sequence neighbor

Trong truémg hop nay, gia st ngudi phén tich can tim hiéu cu tric
cac protein cé quan hé gan giii v6i 14-alpha amylase. Sir dung chuong
trinh tim kiém Entrez trong http://www.ncbi.nlm.nih.gov voi cha dé
“Protein” va tir khoa “alpha amylase”, chuong trinh tim kiém truc tuyén

s& phan hdi lai két qua véi dang giao dién nhu trong hinh 8.4.

P

& Protem

seseee 93 C \‘r'f o0 ...I.ll

e
<3 NCBI

Nucinobde Structuse
fq;—ial\: e amylase t ; Save Search
Y 22
i Previewfindes | History | Chpboaro | petass ]

ﬁh_ of 169 New
3 BLink, Domains Links
Entrez Tools
gluca
4 s biCAT10107
Check sequence 8436315462 emb|C ‘A‘“ 107 Il' 631
rewision history 1 CAII0106 Repors BLink, Domains, Links

r\'[-h! amylase family protem [

LinkOut
1546 1jembCATTOL0E 1

My NCBI (Cubby) Bk, Dofmaing, Links

arcus sp EBI1]

BLink, Damaing, Links

NCA SequEnce [Azoarcus sp EBN1)

project

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

alpha amylase trong Medline

Tiép theo, nhin vao dudng dan siéu lién két “Blink™ & gdc trén bén phai
cia nhom *“/,4-alpha-glucan branching enzyme”. Sau do, lai vao tiép
dudmg dan “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 duong din siéu lién két tai vi tri c6 diém tron nho mau nhat
tuong (mg véi cau tric chudi ¢o dic tinh can lua chon (thi du chudi ciu tric
tinh thé ciia mot maltogenic amylase, vdi ma hiéu chudi 1a 1ISMA_B). Sau
thao tic do, ngudi phén tich truc tuyén sé nhan dugc két qua phan hoi lai

voi giao dién nhu trong hinh 8.6.
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19 BLAST hits to 9 unique species Sarthy

E|é\1_.';laﬂz_: 17 | Bactena {0 | Metar,
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« Thermus Baltogenic Amyiase In Complex With Beta-Cd
» Cryszal Jtructuce Of A Maltogenic Amylass
{ lomaicodexts inase From Flavobactegium Fp. No. 52: From Dnw
Ceyatal Structure Of Alkalophilic Asparagine I33-Peplaced Cym
. Amylosucrase Soaked With 1m Sucrooe

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

amylase trong Medline, theo ché dp Blink

< K GHE WRTHERL
(-:) NCBI KEQENTY LS M: M“E%

KRQAVLVEEDFNLRSGVREYGEGNWSKILLHYEFNNRTSVHLKDRURTNEFL

S OM Taxonomy Structure
Query: 1 4-alpha-alucan branching enzyme [Azoarcus sp. EbN1] [9i 56315467
Structure: 1SMA Chain B, Crystal Structure Of A Maltogenic Amylase

MMDB: 1SMA_B Reference: PubMed

_ with ||,r. D i (To dlsplay structure, download Gt D)

40 50 &0
--'----I----'--..1u.".,..| T T e T (PTG, A |
g1l 56315462 179 YVVEWGFTHVELMPLSEHPEyGSWGY( ﬁu‘)’TAkTAF'IGTPDI’L'TFLII.'ITL‘F'AGVF\. IL 23B
15MA B 184 YLADLGITGIYLTPIFRAP--SNHEYDTADYFEIDFHFODRKETLETLVERCHEEGIRVAL 2
70 BO 20 100 110 1z0
e PR M R R e D L s (e e 5
g1 56315462 239 DUVPSHFPSD-----=== AHULJ\Z?E"JTYL"EHLIPFU —————————— GFHPewHSCIFN 280
1SMA B 242 DAVFNHCGYEfapfodv IKNGAASRYKDWFHIREFPLOteprpnydefAFVP——HMPELN 299
130 140
T | et e ot N
gt S6315462 281 YOGRHEVCAFLLSSAL FULEPFHII :LRJ’D Elui=]
L5MA B 300 TAHPEVERYLLDVATYWIREFDIDGWRLD 328
Score(bis) =49, E_wvalue =2e-10

Ahgncd ;ength =127, Seclu&m-z Identty =31 %

Hinh 8.6. Nhém chudi tiwong dong cau triic voi ISMA B

Trong giao dién nay chi rd ciu tric chudi ISMA_B va mot chudi cé cau
tric gan giii véi chung 1a 1,4-alpha-glucan branching enzyme (tir vi khuan
Azoarcus sp. EbN1, véi ma hiéu 1a gi: 563715462). Dé hién thi cau tric chudi

cua nhom nay chi viée nhan chugt vao cura so “View 3D Structure”, roi su
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dung cac cong cu trén giao dién chuong trinh Cn3D dé thay dbi ché do hién
thi.

8.2.3. Tirdich vu phén tich cAu tric chudi BLAST

Chuong trinh phan tich cau traic BLAST cung cap cho ngudi sir dung
ca dich vu két ndi truc tiép véi chuong trinh hién thi cdu tric Cn3D ngay
trong qua trinh phan tich ciu tric protein. Gia sir. nguoi phén tich dang sir
dung chuong trinh “Protein-Protein BLAST” v&i chudi phan tich mang
ma hiéu la gi 54696134 va nhan duoc két qua phan hoi voi giao dién nhu
trong hinh 8.7.

IMDIJ’:‘E'-EI‘-JEr ta show defline and scores Click to show alignments

Color Key for Alignnent Scores
40=-50 S0=80 |

e S e
0 50 100 150 200 250 300 350 400

Scoce E
Segquences producing significant alionments: (bics) Value
71]47394397| r=f|NN 001001491.1] Mus musculus tropomyosin 4 ... 373 e-100 LAY
i|23958443|gb|BCO23701.1] Mus musculus tropomyosin 4, mENA... 373 e-100 CHAURS
gi|21618969 | gh|BCO32174.1] Mus musculus cDNA clons IMAGE:S3... 373 =-100 LAY
gi|21327608 | gb|BCO32175.1] Mus musculus cDMA clone IMAGE:S3... 373  =-100
gi]56031571|dby| AK207394.1] Mus musculus cDNA, clone:Y2GO010... 315 5e-83
g1] 6581671 |ref|NH 012678.1| Rattu3 norvegilcus tropomyosin 4... 230 2e-57
gi| 207503 |gh|J02730.1|RATTRO4IS FRat cropmyosin (TH-4) mBNA, ... 2e-37

(1]
i
(=

[

-

o

w b
m

1

wm

“

gi|S56030266|dbj|AK206083.1] Mus musculus cINA, clone:YZGO10...

Hinh 8.7. Giao dién hién thi két qua Protein-Protein BLAST
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Két qua nay cho biét, trén vi tri d4u tién 1 nhém chudi ¢ chi sé Score
va E-value tuong ddng cao nhat véi chudi kiém tra. Tiép theo. vao duomg
dan siéu lién két caa chudi dé hién thi thong tin tom tit vé nhom nay. Gia
str nhan chudt lyra chon nhém “Mus Musculus Tropomyosin 4”; tiép theo
viao “Blink” trong giao dién két qua; rdi chon tiép duong din -3D
Structure” churong trinh s& hién thi cac chudi protein trong ngén hang dir
litu MMDB c6 céu tric gan giii v6i chudi kiém tra. Sau dé kich chudt vao
dudmng dan siéu lién két tai vi tri vong tron mau nhat rdi thao tac tiép twong

tu nhur muc 8.2.2 & trén.

8.2.4. Sir dung ma hiéu chudi PDB Identifier

Trong truong hop ciu tric phén tu cua protein can nghién ciru da
dwoc xir ly va xép ma hiéu trong PDB, viéc truy cp va hién thi cau truc
nho Cn3D rit donm gian. Tir trang chi cia MMDB
(http://www .ncbi.nlm.nih.gov/Structure/MMDB/mmdb.shtml), ngudi phan
tich chi viéc dién ma hiéu PDB cila chudi vao 6 cira s6 réi nhan lénh “go”

1a chuong trinh s& phan hoi lai két qua vé thong tin toém tit cua chudi do.



9. TRACUUTAILIEU
QUA INTERNET

Moi dur an hay ké hoach trién khai hoat ddng nghién ciru khoa hoc déu
diroc bat dau bang giai doan thu thap va nghién ctru tai liéu. Cong tic nay
phai duoc tién hanh mét cach toan dién, ti mi, nghiém tic va sang tao madi
cung cap du di liéu can thiét, gop phdn dam bao cho sur thanh céng cta du
an. Xét trén phuong dién nay, ¢6 thé coi hé thdng co s& dit liéu sinh hoc
trén thé gid1 la mang thu vién khéng 16 v&i moi uu thé dich vu phuc vu cho
nguodt doc: dung lugng thong tin Iém, toan dién va da dang vai kha nang tra
ctru hét sic thudn tién va hiéu qQua... Pé thuc hién muc tiéu trén, cac co s&
dir lidu Ién déu hoan thién va cung cip cho ngudi truy cdp cong cu tra ciru
tim kiém thang tin twong tmg. Trong linh vuc sinh hoc ¢ thé khai thic cac
dich vu sau:

9.1. Dich vu PubMed

Trong linh vire y té va sinh hoc, NCBI duoc xem 14 mét dia chi tin cay
cho céc nha khoa hoc cong bd két qua nghién ctu cua minh. Bé tro givp
khach hang khai thac nhém dir liéu nay, NCBI di hoan thién va cung cdp
cho khach hang cong cu dich vu tim kiém théng tin PubMed vi PubMed
Central. Dich vu PubMed cung cdp cho ngudi khai thac théng tin (day du

hodc tém lwoc) cha tit ca cic cong trinh khoa hoc da céng bd trong
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MEDLINE va cédc cong trinh lién quan cua cung tac gia hay cac cong trinh
cua tac gia khac ¢ cing chu dé tim kiém. Véi dich vu PubMed Central,
NCBI con cung cip thém cho ngudi truy cip ca thong tin cua cac cong
trinh khoa hoc sip phat hanh (do mdt s6 nha xudt ban cung cap dé gioi
thiéu trude, dudi dang thong tin tom tit giri cho PubMed). Vi wu thé to Ion
va da dang vé co so dir liu, PubMed hién duoc xem 1a mot trong céac cong
cu tim kiém phé dung nhét trong linh vuc cong nghé sinh hoc. Pé sir dung
dich vu nay, cin phai truy cap trang cha cua NCBI roi thao tac qua cac
budce la lua chon PubMed (kich chudt vao vi tri 1, sau do kich chudt vao vi tri

2 dé chon PubMed) va cung cip thong tin tim kiém (bude 3 - xem hinh 9.1).

((‘) NC National Center for Biotechnology Information
l> ; Natwonal Libeary of Medicine
PubMed BLAST OMIM

Nationu) Instiwuies of Health
Books

TaxBrowser Structure

C.lTé M/ CBIWeb Site
Alphahetis

Resource Protein ‘
MNucleotide \

Ab.OUt N Structure
An introdi Genome
researche| Books
educators
public

Hot Spots

din 1988 as a naty urce for  » Assembly Archive
jology informatio ate
RS, conducts re in » Clusters of
ology, develops software oYieiolagous oups
d genome data, and

25 biomedical information - all for
nderstanding of molecular
GenBank processes affecting human health and
Sequence disease. More.
submission support
and software

CancerChromosomes
Conserved Domains =

*» Coffee Break,
Gernes & Disease,
NCBI Handbook

—— /~ An archive of life sciences journals
@ Free fulltext
® Over 300,000 articles from over 150 journals
® Linked to PubMed and fully searchable

The

Cub
e-mailing of search u
results, Atab format || se of PubMed Central requires no registration or fee
Limits and displaying | Access it from any computer with an Internet connection

Literature
databases
PubMed, OMIM,
Books, and

Hinh 9.1. Giao dién tra cieu tai lieu PubMed trong NC'BI

Sau khi cung cap dir li¢u tim kiém, dang so hay ky tu. ngudi tim tin chi
viéc nhan lenh “Go™ dé gun yéu cau di. Chuong trinh PubMed s€ tim kiém
va gui két qua phan hoi lai cho nguot tim tin. Nguoi tim tin ¢6 thé thay doi
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ché d6 hién thi khac nhau theo nhu cau (lua chon tai cira sé Display). Giao

dién ket qua tim kiém thong tin dang tom luge nhu sau:

Search | PubMed Save Search

L Limas Previewinces History | Il]:rn arg Detaily
-An."aa‘ i Sh:nuLU i]. im
—_——
[M:m [E
Text Verzan
Ttems 1-20 EBE [ 020t

Entrez PubMed | ™ 1: Appl Environ Microbiel 2004 Cct, 70(10)6324-8 Related Aicles, Links

Aboul Enfrez

A single amino acid substitution converts g glutamyltranspeptidase to a class TV cephalosporin
acylase (ghotaryl 7 aminocephalosp je addd acyl

Suruki H, Miwa C, Ishihara 8, Kumagai H.

Dynsion of ntegrated Lfe Soience, Graduate School of Biostuches, Eyote Unversty, Cnwalkte-cho, Kitasherakcawa, Sakyo-ku, Eyoto
E06-8502, Tapan hedeyula@id kyota-u ac fp

The aspartyl residue at posmon 433 ¢ "g.ar..ma ghtamyltranspeptidase of Eschenchaa coli F-12 was replaced by an as p,v,uanvl
resdue This subsomnon enabled anspephdase to drac\da'e glutaryl- T-amnccephalosporanic acid, producng 7
aminocephalosporane and, which s n\mmsmaimalt of the synthes:s of semasynthete cephalosponms

FMID 15466385 [PubMed - mdexed for MEDLIVE]

Bastechnol 2004 Aug. 15(4) 349-55 Felated Adicles, Links

Improved beta lactam acylases and their use as industrial biocatalysts,

Sio CF, Quax W.JI.

et Pharmaceuncal Biclogy, Tnersity Centre for Pharmacy, Unveraty of Gromngen, Antonms Deusimglaan 1, 9713 AV, Gronmgen,
SRnicalTrale gov The Hetherlands

Hinh 9.2. Giao dién két qua tim tin qua PubMed

Trén giao dién két qua nay, nguoi tim tin chi can nhan chudt vao vi tri
cac duong dan siéu lién két 1a co thé tai vé duogc cc tép tin mong muon.
Trong nhi¢u trudmg hop, ngudi tim tin ¢6 thé duge quyén tai mién phi toan

bo ndi dung cong trinh cong b 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 so rat it dia chi cung
cap dich vu thong tin Ién nhét thé gidi, voi khoang 60 triéu tin tom luoe cac

cong trinh khoa hoc kém theo dudng dan siéu lién két téi cong bo trong
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khoang 1800 tap chi khoa hoc cua trén 170 nha xuat ban khdc nhau trén thé
gi¢i, trong do rat nhiéu tai liéu co thé tai vé dudi dang ndi dung cong bd
hoan chinh. Giao dién trang chu nay c6 dang nhu sau:

Athiens Login

1
r
Reqister or Lagin, |user name Password:
E lnl:uo:@mnzcv e I I nCamman |
!L“!:P -

B el T T ] @ el
Cunck Searchi | within lMI Full-text Sources iI_E:J (D Searth Tios &LL DME r;._snu;supreg“

Full-text articlas in Sciencelirack: 6,891,690

ScienceDirect Info  SclenceDirect® pigital library of the future

About ScienceDirect

Content Coverage welcoma to tha world's largest elactrome collaction of soence,
Librarian Services technology and mediona full text and bibhographee information
Guest User Info
About Athens

Read about the somntiity who have recewved the prestigioys Nobel Prize in 2004. Their articies have
often been pubhshed by Elsavier and many can be found on Sciencelirect

Why Register?

User Guides Ower 1800 titles online... Subject Areas in ScienceDirect

SRtk iy Search for a Title: i - *D'
& i:l:.l'.hl anities
Cheek Your 1P | Buachemistry, Genstics and Molocular Bicleay
Hore Info.. OR Browse A-2 Business, Managemant and Accounting
Chermical Enqinasnng
Chemistry
Cormputar Schence
Qg; 2100 §jagn;g§
Earth and Planetary Sciences
Econometrics and Finance

TOP2S Hottest Articles
UBECARE WOV ¥ b

Top Publications in ScienceDirect
evvmas horeenes

interactive tulorials ' H

4 T47 FEBS Latters Rarearch in
AL B WE oL ouGH BE Cirg e ol
Bahavior

ner

Enqneening

Envirgnmental Science
Immunalogr and Microtnology
Materials Scianca
Mathamatics
Medicine and Dentistry

Neurascience

T Hot Topics

T Praduct Mews Lefler o Infants not surprizad to see adults talking to
BUBECAIBE NOWI bp raboty

EEE T T T T TTTTTTT

Hinh 9.3. Giao dién trang chu cua  ScienceDirect”

Théng tin cua co s& dir liéu nay trai rong trén hau hét moi linh vuc
khoa hoc va cong nghé va dich vu cung cép tin nay mién phi truy ¢p cho
ca nhan va tra phin tram cho cac co so ¢6 nhu ciu in lai nén rat hi dung
cho céc nudc dang phat trién. Tir 02/01/2005, Elsevier da lién két hop tac
v&i hai to chirc 16n trén thé 2161 la hiép hoi sach cac truong dai hoc My (US

Sabre Foundation - www sabre.org) va td chirc hd tro sach cho cac nude

nghéo 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 cip quyén truy cdp (dwong dan siéu lien két
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“register” nam ¢& phia trén bén phai ctia giao dién). Sau khi dang ky.
ScienceDirect” s& tur dong cép cho khach hang tén va mat khau (do khach
hang dang ky) dé sir dung truy cap sau nay. Khi da & trong ScienceDircct,

viéc tra ctru va khai thac théng tin ciing twong tu nhu trong phan 9.1,

Ngoai ra, nhiéu co s& dir liéu khac ciing cung cap cho khach hang cé
thé khai thac kha nang cung cap 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 cua NCBI va SRS cua EBI

> NCBI e o Entrez, The Life Sciences Search Engine

SFARCH  SITE Wap Y Entrez Fuman Gennme I Cerfay MEpviewsr L BLAeT ]

Search across databases | | R o

Welcome to the new Entrez cross-database search page

m PubMed: biomadical iitsrature atations and abstracts (k] ﬁ Books: onling books [1.J]
|
‘ PubMed Central: free, fuil test journal armcies ® * OMIM: online Mendelian Inheritance in Man (4]
& Site Search: NCB] web and FTP sites [i.J]
‘ Nucleotide: ssquence database (GenBank) m]ﬂ UmiGene: gene dusters of Bt (1]
-e |
L Protein: szquente database (k] .' CDD: conserved proten domamn database @
!ll Genome: whale gename segquences (1] é 30 Domains: domains from Entres Structure rﬂf
% Structure: three dimensional macromolecular structures @ PP UniSTS: markars and mapping data ' [k}
@ Taxonomy: organisms in GenBank lid] % PopSet: population study data sets ®
t A 5 i ! e
'.v. SNP: single nucleotide palymorphism @ EYE.:E]I\::nﬂIet. mapression and molecular sbundan ]
x Gene: gene:centerad information i) . GED DataSets: aspermental sets of GEO data @
ool | loG eukaryatic h |logy groups [id] E; Cancer Chromosomes; optogenshc databasaes i)
3. PubChem Compound: small malecule chemical @ E PubChem BioAssay: bioactiwty screens of chemical @
"} struciures substances
PubChem Substance: chemical substances scramanad for ® GENSAT: geria #xpression stias of mause central nervous @
Do activity | svstam
Journals; detaded information sbout the journals indes=d L’BI MeSH: detaled intormaban sbout NUM's controlied m
i PubMed and other Entrez databases | vacabulsry _'i
NLM Catalag: cataiog of boake, (ournals, and sudisvisvals @ 7 1
i the NLM collections | |

Enter termz and chck 00 10 run fhe tsarch agarst ALL the dalabases OR
Click Databats Nems of IC0R 10 g dirdctly to the Search Page tor that database, OR
Click Ghuestion Mark 1o 4 shart axgdaration o) (hal datebass

Hinh 9.4. Giao dién dich vu Entrez cua NCBI
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Entrez 13 dich vu quan 1y va lién két thong tin cua co s& dir licu NCBL.
Giao dién trang chu cua dich vu nay ¢é dang nhu trong hinh 9.4. Vi co cdu
té chitc quan 1y théng tin theo timg mang riéng biét ciia NCBI. dich vu nay
dam nhiém vai trd két ndi lién thong gitia cac mang thanh mot tong thé hiru
co. giup cho ngudi truy cdp tiép cin nhanh va ddy du cic théng tin tim
kiém. Thi du. dang tir co s dir liéu nr lidu PubMed khach hang d& dang
truy cdp sang mang dit lidu vé cdu tric chudi xoan kép DNA hay chudi
nucleotide trong PDB. hojc chuyén qua mang dir liéu vé cdu truc khéng
gian protein MMDB, nh¢ duomg dan sidu lién két do Entrez thiét lap.
Ngudi tim tin ¢ thé truy ¢dp truc tiép co so dir lidu bang tim kiém theo tir
khoa (dién tir khoa vao 6 cua so: “scarch across databases™) hay qua céac
duong dan siéu lién két vao cac mang dir liéu réi mai tim kiém théng tin
sau (kich chuét vao vi tri bidu tugng ciia mang di lidu hay dau hoi tuong
(mg phia bén phai).

Trén hinh 9.4 mé ta mét thi du mot kiéu thao tic truy cap tim kiém
théng tin sir dung Entrez, véi ¥ dinh tim kién thong tin vé enzym alpha
amylase tir vi khuan nhu sau:

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

- Trong giao dién “Entrez Protein™. chon mang du liéu “protein™ (1)
va nhap tir khoa tim kiém “alpha amvlase” r6i nhan chuyén yéu ciu
di. Sau do, Entrez sé phan héi lai két qua tim kiém. duc liét ké theo
thir tyr va kém theo cac duong dan sidu lién két dén phan dir liéu lién
quan tuong ung.

- (31a su trong két qua nay. ngudi phén tich can quan tim dén théng
tin vé chudi protein mang ma hiéu sé CAI06424 (vi tri thi 15). Khi
d6, néu nhin vao vi tri duong dan sidu lién két “Blink™ thi sau do6 s&

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 cua duong dan dén co s& cau tric (4) thi Entrez sé tra
I thong tin vé murc do twong dong cua chudi CAI06424 vai cac

chudi luu giir trong co s dit liéu cua NCBIL

- Pé hién thi nghién ciru hinh anh, chi can kich hoat duong din
“View 3D Structure” (5) sé hién thi duoc anh dé so sanh ciu tric
khong gian cua chung (6 - sau do, su dung thanh cong cu trong
giao dién Cn3D dé thay dbi ché dd hién thi khi phan tich danh gia).

seveee 90

o RO ..;:\f%:ﬂa.....‘...

aba ]
= Protein

Structure

Search | Protan

3 for

alphs amylasa

Qruery: gilS6311779 Exe alpha. | A-glucosidase [Arearcus sp. EhN]|
[Mate hing zi: 6475734

Gat CndD Now!

E"?-'H-nl':J Commaon Traa I Texanamy Repaort | 3D shructuras ] COD-Search Il}llrs'l

72 BLAST hits ro 21 unique species Sort by rsnnsmy proximity

i Fung |.i | Plants [0 Viruses m Cither Enkaryotae
Heep only '1 Cig-0fF (100 Seled | Resal

362 aa
T T T T - SCORE 310

[3'| Archaza (63 | Bactera [0 | Metazoa [3

ucture Of B. Cere

ure Of Isommlt
actuce Of T, Hars

Query: Exo-glpha- 1 4-glucosidase | EbM1] [ 55311779
Structure: 10K Crystal Structure O 8 Cearsus Olge-1.6-Glucosidase

with [Zn3D v] (To duplay structuzs, downdosd Cuid D)

Hinh 9.5. So dé mot dang khai thdc div liéu qua dich vu Entrez (6 buedc)
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- Trudmg hop kich hoat vao duémg dan siéu lién két ma hiéu chudi

(tal vi tri ghi ma s6 CAI06424), ngudi truy cap cé thé

hién thi

thong tin vé cau tric va dac tinh cda chudi nay, che do ky tu co

dang nhu sau:

CAI06424. Reports Exo-alpha-1,4-glu...[g1:5631779] Blink Domain Link

LOCUS
DEFINITION
ACCESSION
VERSION
DBSOURCE
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS

TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS
TITLE
JOURNAL

COMMENT
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CATI06424 S62 aa linear BCT O0S-FEB-2005
Exo-alpha-1,4-glucosidase [Azoarcus sp. EbN1].
CAI06424

CAIO6424.1 GI:56311779

Azoarcus sp. EbN1

Azoarcus sp. EbN1

Bacteria; Protecbacteria; Betaproteobacteria;
Rhodocyclales; Rhodocyclaceae; Azoarcus.

1 (residues 1 to 562)

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

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

Arch. Microbicl. 183 (1), 27-36 (2005)

15551053

2

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

and Rabus,R.

Substrate-Dependent Regulation of Anaerobic
Degradation Pathways for Toluene and
Ethylbenzene in a Denitrifying Bacterium,
EFbN1

Strain

J. Bacteriol. 187 (4), 1493-1503 (2005)
15687214

3 (residues 1 to 562)

PROSCIENCE.

Direct Submission
Submitted (16-NOV-2004) Max Planck Institut Fuer
Molekulare Genetik, proScience Ihnestrasse 73,

Berlin, 14195 Germany
—————————————— Genome Center
Center: Max-Planck-Institute for Molecular

Genetics Center code: MPIMG

see http://www.micro-genomes.mpg.de/ebnl/ for
detailed gene

annotation annotation of the genome was
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SRS (Squence Retrival Server) 1a dich vu quan ly khai thac co so dit

liéu cdu tric chuoi cua EBI. Hién co s dir liéu nay c6 thé cung cip thong

tin trén khoang 80 mang khac nhau. Vé cau tric, co s& dit liéu EBI quan 1y

thong tin cua minh theo ma sd truy cdp. nén hoat ddng ctia SRS ¢6 s khac
biét nhat dinh so vdi dich vu Entrez cua NCBI. Song nhin chung, viéc tim
kiém thdng tin cling thudn tién va dom gian tuong tu nhu s dung cong cu
Entrez trinh bay trong phan trén. Hinh 9-6 md ta giao dién trang chi cua
dich vu SRS. Tir giao dién nay, khich hang cé thé dung tir khod hay s6 ma
hiéu thong tin aé truy cip théng dén co s¢ dit liéu tuong 1tng (1), hoac kich

hoat biéu trong nhém dich vu trong Umg trén thanh cdng cu (2) dé truy cap

thang vao nhém nay.
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KHAI THAC THONG TIN
710. co s 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 qué trinh sinh tdng hop protein, thong tin di truyén tir nhan dugc
phién ma tong hop phin t& mRNA va, tiép theo. qua trinh dich ma trén
ribosom d tong hop nén phin tir protein theo khudn miu duge xac dinh
boi chinh trinh tu cdu tric gen tuong tmg cia chiing. V6i nguyén 1y mot
gen - mdt protein cho phép mo ra kha nang chi can xac dinh cau tric cua
mdt trong ba phan tr gen-mRNA-protein [ ¢ thé suy ra cdu tric cia hai

phéan tir kia va nguoc lai.

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

Viéc xac dinh truc tiép cu tric DNA trong toan bo genom ¢o thé duoc
giai quyét nhd ky thut thiét 1ap ban do gen han ché cho timg chudi DNA
ctia chiing, bang cach st dung enzyme giéi han ct nho soi DNA thanh céc
doan ngan dé xac dinh trinh tir (theo phuong phap tdng hgp timg nucleotide
mdt Maxam-Gilbert hay phuong phap tong hop giéi han sir dung didcoxy-
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nucleotide Sunger) roi td hop cic doan nay theo phuong an ding véi trinh
tu ¢it thanh chudi hoan chinh. Do kich thude chudi xodn kép DNA rit 1on
(trén mdi chudi co thé chira hang chuc ngan gen va mdi gen ¢6 thé dai téi
hang chuc ngin nucleotide), nén viée thiét 14p ban db gen han ché cho timg
sinh vat nhat dinh ciing la ca khdi lugng cong viée dd 53, tén kém tidn cia
va hét stic phirc tap: trong khi thé gidi sbng von da hét sirc da dang vé cic
ching loai va dac tinh sinh hoc cua chung. Nghia 1a trong tuong lai gn
nguoi ta khong thé thiét 1ap xong ban dd gen han ché cho tit ca moi sinh
giéi. Chinh trong bdi canh nay, tin-sinh hoc da trg thanh phuong tién

nghién clru vé cling hiéu qua dé giai quyét bai toan trén.

Trén phuong dién ly thuyét. néu lva chon duge cac phie hé cnzyme
gid han thich hop d¢ cat hé genom cna cac sinh vt ¢6 quan hé gian giii
nhau vé di truyén thi ngudt ta s€ thu dugc ba nhém phire hé cdc phan doan

nuclcotide la;

- Nhom cic phan doan nucleotide gidng nhau hoan toan. tuong tng

vO1 cac doan cat bao toan vé di truyén,

- Nhom cac phan doan nucleotide ¢é su sai khac vé cau tric (vE s6
lvong hay vé trinh tu sap xép cac nucleotide. tuong (ng véi cdc
doan nucleotide ¢6 sy bién doi nhat dinh vé di truyén. cd thé chi o

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

- Nhém ciac phan doan khac nhau hoan toan (do su bién doi di truycn
cd thé gdy ra hién tuong dit giay hay chén vao toan bd cac phan

doan hoan chinh nay).

M rdng quan hé trén khi phén tich cac sinh vat ¢é quan hé xa hon vé
miit di ruyén (va cudi ciing 1a mo rdng ra cho toan b sinh gidi) thi van ton

tai ca ba nhém phan doan cau trae dang nhu viy (véi xu hirdng néu quan hé
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ho hang vé di truyén cang xa nhau thi s6 luvong cac phan doan thudc nhdm
dau co thé giam di. su sai khac trong nhom giira cang da dang hon va sb
hrong cac phan doan thudée nhém cudi ¢b xu hudéng tang 1€n). Piéu do ¢o
nghia 12 vé 1y thuyét, néu lua chon duoc bd phitc hé cic enzyme gidi han
phi hop thi khi cit hé enzyme cua mdi sinh gidi s& tao ra mot tap hop cic
phan doan nucleotide turong tmg nhét dinh dic trung cho ban chat di truyén
cla loai. Dé tir d6. can cur vio dic tinh cdu tric cua cac doan chudi va moi
quan hé tuong déng (hay phan ly) gifta cac phian doan chudi trong tmg voi
nhau trong cac tdp hop nay dé nhan biét xac dinh hay dé phan loai sinh gidi.
Trong thue té, do kich thude cua cac phan tir DNA rat 1om nén ngay khi st
dung mot s hitu han cac enzyme gidl han dé cit hé genom cac sinh vt
khac nhau (chwra can voi todn b sinh gidi) da tao ra dugce ba bd tap hop rat
lén cac nhdm phan doan trén, du dé xay dung mot ngan hang dir héu khéng
16 v& cau tric chudi. Khi khdi lugng dir liéu timg nhém chudi du Iém. thi
trong chimng muc nhit dinh. ngudi ta ¢4 thé dua vao co s&r dit lidu ngan
hang nay tién hanh phan tich ciu truc gen cua di tuong thir nghiém. Cac
luin diém phan tich trén chinh 1a co s ly ludn cho su ra doi va phat trién
hét suc manh mé cua mang co so dir liu da dang chu tric phin doan cit
RFLP (Restriction Fragment Length Polymorphism). Thu vién dir liéu
RFLP duge hinh thanh trén co s¢ phan cat ngdu nhién DNA cua cdc sinh
gidi bang cac enzyme gidi han thanh cac phan doan nho réi ding k§ thuat
lai Southern str dung chi thi danh diu (ding ddng vi phong xa nhan tao ‘P
hay chi thi phat xa huynh quang Enhanced Chemical Luminescence), dé
nhan biét cac phan doan nay. Theo thoi gian, s6 lwong cde enzyme gidi han
dugce sur dung tang 1&n va viée phan tich khéng ngimg m¢ rong ra céc doi
wrgng sinh gidi khac nhau nén dung luong thong tin nhém co so dir lidu nay
ting hét sitc nhanh chong. Nhér vay, k9 thudt phin tich cu tric chudi diwa
trén co s& dir 1iéu RFLP d3 tr¢ thanh cong cu nghién clru manh cua sinh
hoc hién dat. Déng thot cung vai xu huong trén, nhd hoan thién ky thuit

phan cit han ché cdu trac DNA két hop véi su phat trién va hoan thién k¥

-
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thuat la1 danh diu da 1am xuAt hién thém cac co s& dir liéu mai dang nay
nhu: VNTR (Variable Number of Tadem Repeat Units), STRPs (Short
Tandem Repear polymorphisms), SSLPs (Short Sequence Length
Polymorphisms)... Cu triic tép thong tin trang 129 14 tép dir liéu chudi m3a
hiéu s6 AY366356, dang dir liéu RFLP ciia NCBL

10.1.2. Co so dir lieu ESTs (Expresed Sequence Tags)

Nhu phan diu di trinh bay, ciu tric ca chudi phan tir gen-mRNA-
protein con c6 thé dwoc xac dinh theo con dudmg thir hai 13 xac dinh ciu
tric phan tr mRNA. Véi su ra doi cua ky thuat nhan”ban nguoc chudi
polymerasc R-PCR (Reversed PCR), ngudi ta d& dang tich chiét. tinh ché
va xdc dinh duge cdu trae chudi mRNA (dudi dang ciu tric cia cDNA -
complementary DNA). Su ton tai cuia cac phan tit mRNA niy trong té bao
gan lién v&i qua trinh téng hop ra cac phan tir protein tuong tmg. Do do,
viéce xay dung co s dir liéu cDNA di manh $& mad ra con duomg du doan

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

Xét trén quan hé gitra gen-mRNA, trén cac dbi tuong sinh vat nhan
chua hoan thién ciu truc ¢cDNA cting chinh la trinh ty céu tric gen trén
chudi DNA. Song dbi véi sinh vat nhan hoan thién. dir lidu cdu traic cDNA
khéng thé phan anh duoc chu trac day di cia gen, do qua trinh phién ma da
bo qua cac doan DNA-intron. Diéu nay rit ¢6 thé din 16i kha nang bo sot
lrong thong tin quy gia ma hoa trong cdu tric thue cua DNA (trén doan
intron hay cdc doan mang tin hiéu cam vng. kiém toa nim trong nhan...).
Mic du cé nhimg han ché nhit dinh (do dé bén vimg cua ciu ric don
mRNA kém hon hay nguy co nhim tap vat lidu di truyén khéc trong qua

trinh thao tac ¢é thé dan dén lam sai 1éch cdu triic mRNA-cDNA), song vé
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tong thé wu thé vé dung luong thong tin truyén tai trong cdu trie cda cac
chudi ¢cDNA la co ban va noi tréi (vuot xa rat nhiéu so voi nhimg han ché
ctia né), trong khi k¥ thudt tdng hop ching lai trong déi don gian. Bén
canh d6. khi dung lugng co so dit liéu cang 1on thi dg tin cdy cua thong tin
truyén tai cang cao (theo luat sb lom) va chit lugng qua trinh phién ma
nguoc sé cao hon khi kich thude chudi khong qua 16n. Nho vay, chi trong
thoi gian rit ngan, dung luong céc co sé dir liéu chudi ¢cDNA di phat trién
hét stre nhanh chéng va dan trd thanh mang dir liéu cau triic chudi trong yéu
trong co so dir liéu GenBank ctia NCBI hién nay. Co sd dir liéu ¢cDNA nay
duoc goi 1a co s& dir liéu ESTs (do dé xdc dinh cau tric cac chudi cDNA
phai qua budc bién nap biéu hién vao té bao chu). Quy trinh thiét 1ap dir

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

Xar 1y tach va tinh ché thumRNA tinh sach, tir nguén nguyén liéu

gcn (té bao hay mé mong mudn).

- Tong hop va tinh ché thu cDNA, str dung k¥ thuat thuat nhin ban
nguge chudi polymerase R-PCR (phdi hop vai ky thuat RACE -
Rapid Amplication of ¢DNA Ends) vi dién di tach thu cDNA,

- Tao dong phan tw EST (gin ¢DNA vao vecto mang, biéu hién vao té

bao chu dé thu dong vector mang cDNA )

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

Do dic diém lya chon va tao dong nhu trén nén chi ¢o céc chudi ngfm
hoac trung binh mai ¢ thé bién nap va xac dinh cdu triic duge. con cac
chudi ¢DNA kich thude 16m khong thé xac dinh duoce ciu tric trwe tiép theo
phuong phap mé ta trén). Chinh vi 1y do nay nén cac tép dit liu EST pho
bién 1a thudc cac nhom chudi co dd dai trung binh (khoang 400 nucleotide.

thudmg bang hodc ngan hon kich thudge phian tu mRNA twong tng. vai dau
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3° thuong 1a doan ologo(dT). con dau kia wrong tmg voi ving 5° khéng
phién ma trén chudi mRNA: khi phéi hop k¥ thuat RACE sé tao ra cau tric
poly-A cho dau kia). Trong trang 132 trinh bay cdu tric 1ép dir liéu chudi
mRNA véi sb ma hiéu CX 198004, dang dit liéu EST ciia NCBL

Ca so dir ligu ESTs

TR cDNA
lTéch, finh ch& mRNA m
s/\~. / TEST\ /4 et
N N v
xth‘m ban R-PCR Vector mang
f\Uq cDNA Xac dinh
trinh tu cdu tric
cDNA
Bign nap
biéu hian

cONA

v
“ Vector mang

V'ectof-'iri:‘ing

} te bao bicu }ls'g'ﬂ/\

——//

Hinh 10.1 So dé quy trinh thiét lgp die liéu ESTs
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10.2. Khai thac théng tin co’ s& div liéu chubi
trong thiét ké va tach dong gen

Thiét ké va tach dong gen la nhiém vu trung tdm cua ky thuat gen, mot
trong nhimg nganh khoa hoc tré va phat trién ning dong nhat cla cong
nghé sinh hoc hién dai. Nganh céng ngh¢ nay cho phép nghién ciru tach
chon loc nhimg gen ¢6 gia tri trong sinh gidi lam nguyén liéu co s& dé tai
t6 hop (hay diéu chinh) hé genom va hoat dong cua ching trong co thé
chl dé tao ra cac bién chiing c6 gia tri cao hon nhiéu so véi chiing ban
ddu, phuc vu cho muc tiéu img dung khac nhau. Thi du nhé k¥ thuét nay,
ngudi ta ¢6 thé chén hay cit doan nham 1am thay ddi hay v6 hiéu hoa hoat
luc gen (dé didu chinh dudmg hudng trao ddi chat & cdp d6 phan tir trén
chung gdc theo chiéu mong mudn) hay tach thu cac gen ¢6 gia tri tir chiing
gbe (chung cé nang luc sinh tdng hop san phim thip. hay chung doi hoi
khét khe vé& diéu kién lén men hodc khé tach thu san pham...) dé dwa vao
tai cdu tnic hé genom trén cac chung cdng nghiép (voi wu thé khong doi
hoi nghiém ngat vé diéu kién 1én men, hay chung khong tich tu chét doc.,
hoac dé tach san phim hon...). Dé ¢ thé xiy dung va phat trién dugc
nganh cong nghé nay, tin-sinh hoc di va dang dam nhiém vai tro déng
hanh khéng thé thay thé, ké tir giai doan hinh thanh y tuémg cong nghé ban

dau cho dén giai doan kiém tra giam dinh chét lugng san phdm mdi tao ra.

Vé nguyén ly, k¥ thuit thiét ké tich dong gen c6 thé ap dung trén cac
chung di biét cAu truc di truyén (da xac dinh duge trong hé penom ¢é gen
can tach dong), cdc chung la mang hoat tinh gen c¢an tach hay tim kiém
tach dong gen tir cdc chung mai (chung chua kiém tra danh gia hoat tinh
bi¢u hién ctia gen hay hoat tinh biéu hién gen qué thp khéng da dé nhan
biét tinh trang cua ching). Vai tro tin-sinh hoc trong cdc dudmg hudng
nay, & chimng mue nhit dinh, c¢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 cdc loai dd biét cu tric

di truyén

Viée xay dung ban dd hoan chinh hé genom ctia sinh gidi duge danh

gia la mot trong cac thanh cdng to Idn cua sinh hoc mén dai (Haemophilus
influenza 1995, Escherichia coli va Bacillus subiilis 1997...). Théng tin

cau truc di truyén hoan chinh cta lodi nay cé thé mg dung dé nghién ciru

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

truyén c6 thé ap dung nhiéu giai phap ky thuat khac nhau, trong do giai

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

qua cac bude sau:

Phan tich théng tin cAu tric gen: Béng viéc truy cdp co s¢ dir liéu
dé thu thong tin vé hé genom loai can tach. Trén co s& dit liéu
genom nay, str dung cong cu tim kiém dé truy cap dir liéu chudi gen
can tach. Thong tin vé cdu tric chudi gen niy (tam goi 1 chudi
khuon) duge sir dung 1am co s dé nghién ciru thiét ké (hay lua

chon) doan moi tuong Ung.

Nhin ban khuéch dai thu nhin gen: Qua trinh niy bao gdm viéc
nudi hoat hoa chiing mang gen dé thu sinh khéi. Sau d6, ap dung cdc
giai phap xir 1y thich hop dé tach thu DNA cua t bao. Tiép theo. sir
dung doan mdi da thiét ké & trén dé tién hanh phan tng nhan khuéch
dai gen PCR va khiu cudi cling ciia cong doan nay 14 dién di tach va
tinh ché thu doan san phim DNA di khuéch dai.

Xac dinh dic tinh gen tich dong: Viéc xé4c dinh hoat tinh gen cua
doan DNA trén, trong trudomg hop dién hinh, duoc thuc hién qua viée
gfm doan DNA vira nhin khuéch dai véo cic vector mang thich hop
dé chen ching vao trong té bao chi lua chon. Tiép theo, ngudi ta
tién hanh 1&n men rdi tich thu vector mang doan DNA trén. Bude

cudi cing ngudi ta 4p dung cac ki thuat thich hop dé cit va giai trinh
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tu dé tim lai cdu tric doan DNA chen ban dau [trong mot vai truong
hop ¢6 thé tién hanh truc tiép trén san phdm gen tinh sach thu duoc.
bing cach thiét [ap ban dd gen han ché cho chudi (xem muc 10.1.1)
va dbi chimg 1a chudi khudn]. San pham DNA thu duoe 13 mot doan
gen néu thoa man dong thai hai véu td 13 van dong doc lap trong qua

trinh d1 truyén va ma hoa cho mét tinh trang nhét dinh...

Nhu vy, trong qué trinh trién khai thuc hién tit ca cac budc trén,
déu khong thé tach roi thé manh cia tin sinh-hoc (khai thic co s¢ dir
liéu hay sit dung cong cu xur 1y dir lién). BE minh hoa, gia sir nguoi ta
can tach dong gen alpha-acetolactate decarboxylase tir loai vi khuan
Bacillus subtilis. Ban d6 hé genom cua loai vi khudn nay di dugc xac
dinh hoan toan va cé thé khai thac théng tin lién quan dén chang trong
cac ngan hang dir héu. Pé thuin tién cho viée minh hoa, gid st hua
chon co s dr liéu NCBI cho muc dich trén. Hinh 10.2 mé ta so do
truy ¢dp tim kiém di liéu chudi lam khudn nhu sau: sau khi truy cép
vao co sé dir liéu NCBI (khung nén A). st dung dudmg dan siéu lién
két dé truy cap sang co s& dir liéu phan loai hoc “Tuxonomy Browser”.
Tiép theo, dién tir khoé ~Bacillus subtilis as complete name" vio cua

s6 tim kiém (1 va 2 - A) roi nhan Iénh “Go™ dé gin yéu cau di.

Sau d6, chuong trinh Entrez s& phan héi lai thong tin v4i mot phan
giao dién ¢6 dang nhu trong 6 cira s6 nho B. Trong giao dién nay, kich
hoat dudng din lira chon (gia st loai gn giii nhit dé chon la Bucillus
subtilis subsp. subtilis str. 168 -3) chuong trinh sé phan héi lai dang
nhu trong ctra s6 nho C. Kich hoat dirong dan vé chudi nucleotide 4
dé nhén lai thong tin dang trong cira s D. Trong giao dién nay, ching
ta da tim thfl_v chudi ma hoa cho dic tinh enzyme cin tim mang ma
hiéu “AY 780804, Truy cdp vao dudng din siéu lién két cua chudi

nay (5-D) dé thu thong tin chi tict trong d6 ¢6 ca cau tric chudi can



tim (tai 6-E). Cudi cung, su dung dir liéu cau true chudi nay dé thiét

ké doan moi primer dé phuc vu cho nhiém vu tich dong gen tiép theo.
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10.2.2. Thiét ké tach dong gen tir chiing mang hoat tinh gen

Viéc nghién ctru thiét ké tach dong gen trén cac déi tugng sinh hoc
mang tinh trang xdc dinh la trudmg hop phd bién trong linh vire k¥ thuat
gen. Tuong tw nhu trong trudmg hop trén, viée thiét ké tach dong gen tir
cac chiing mang hoat tinh gen co thé thuc hién qua nhiéu con dirdng khac
nhau. Chung mang hoat tinh gen trong trudng hop nay duge hiéu 13 chiing
chua xac dinh duoc cau trie di truyén, nhung bfmg cac ky thudt nhén biét
khac nhau di cho phép khing dinh duge 13 & chimg nay hoat tinh gen cin
tach biéu hién twong déi rd rang. Nghia 13, trong chudi lién hé gen-
mRNA-protein, nguoi ta ¢o thé nhin biét xac dinh dwoc ciu tir protein
cudi cimg. Thi du, trong qua trinh phan 14p ngudi ta da tach dwoc ching vi
khuén c6 hoat tinh alpha amylase bén nhiét. Bé thuc hién nhiém vu trén,
mét trong s cac giai phap ky thuét ¢6 thé ap dung 1 nghién ciru san pham
protein thu duoc lam co so phuc vu thiét ké va tach dong. Giai phap nay

bao gdm cédc budc co ban sau:

- Nghién cttu cdu tric chudi protein: Cong doan dau tién nay duoc
bt ddu bang viéc tim kiém diéu kién 1én men thich hop dé 1én
men, roi tich va tinh ché thu san phim protein mong muén tinh
sach. Budc tiép theo, sir dung phuong phép thich hop dé xac dinh
cdu triuc phan tlr protein (sir dung k§ thuat phan tich nhiéu xa Ron-
gen hay k¥ thuit phan tich khéi phd dé xic dinh cau trac phan tir
protein, toan hd hay timg phan doan san phdm cét cua ching). Két
qua thue nghiém nay. trong trudmg hop dién hinh, duoc sir dung dé
xay dung ciu trac khong gian ba chiéu cia phan tr protein (dang
dir liéu MMDB - xem chuong 8). Trén co s két qua dit liéu cAu
tric phan tir protein thu dugc. khai thic théng tin i cac co s¢ dir
litu [MMDB, COGs (Cluster of Orthologous Groups), MBGD
(Microbial Genome Duatabase), WIT (What Is There?)...] va su



dung cac chuong trinh phan tich cau tric phii hop (BLAST.
FASTA hay thuét todan Smith Waterman...) dé phan tich du doan
x4c dinh cdu tric gen tuong (ng (khai thic co so dir lidu dé du
doan xac dinh cdu tric gen ma hoa - do tinh thoai hoa ctia ma di
truyén). Budc cudi ciing cia coéng doan dau tién nay 13 thiét ké

doan mdi primer @& nhén ban khuéch dai gen.

- Hai cong doan tiép theo Nhan ban khuéch dai thu nhin gen va
Xac dinh ciu tric gen da tich déng, vé nguyén tic cing c6 thé
tién hanh tuong ty nhu dd md ta tong mue 10.2.1 va sir dung
chinh cdu tric gen di xdc dinh duoc & trén 1am mau khuén trong

cic khau xir ly phén tich két qua.

(Viée nghién citu gen dva trén co s& phan tich protein, va xa hon la
viée thiét ké tao ra cac protcin ¢6 dic tinh mong muén 13 mot trong cac
ing dung cia Proteomic, hudmg nghién ciru dang duogc tap trung nd luc
nghién ctru hién nay va dé trién khai duge chic chin khong thé xem nhe

vai tro tich cyce, xuyén sudt va hiéu qua cua tin-sinh hoc)

10.2.3. Thiét ké tach dong gen tir cac ching méi

Viéc thiét ké tach dong gen tir chung mdi ciing ¢6 thé thuc hién duoc.
dira trén co s¢ phan tich co s dir liéu cong nghé sinh hoc. Ky thudt nay
thuomg duoc ap dung nhani nghién ctru mé rong kha nang khai thac tiém
niang chung hién ¢é hay phuc vy cho viéc nghién ciru toan dién dac tinh
cua cac chung mai. Cac chung mai trong truong hop nay thuong la cac
chung da biét ¢6 cac tinh trang nhit dinh (thuong 1a cac tinh trang quy va
o loi). song ngudi ta lai chira ¢é trong tay thong tin di truyén vé dbi

tuong gen can tach hay hoat tinh biéu hién gen qué thip khong du dé nhan
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biét tinh trang cua ching. Dé thuce hién muc dich trén, mét trong cic giai

phap 6 thé ap dung la khai thic co so dit ligu ESTs (RFLP. UniGene...).

K¥ thuat nay dugce xdy dung trén co s& cua nguyén ly tién hoa va nguyén

ly mot gen-mét protein. Nghia 1a néu chung nghién cru ¢ mang gen can

tach dong thi gen ay s€ c6 diém tirong dong nhat dinh vai gen tuong g

trén cac loai gan gii khac. Giai phdp ky thudt nay c6 thé tém 14t gua ba

buére co ban 1a khai thac théng tin co so dir licu dé thiét ké moi, nhén ban

khuéch dai thu nhén gen can tach dong va xéac dinh cau tnic gen da tach

duoc, tuong tr nhu hai truomg hop trén. Trong ba budce nay, su khac biét

1ém nhét tap trung & khau dau tién va duoe tom tat nbu sau.
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Khai thiac thdng tin co s& dir liéu: Budc phan tich khai thac
thong tin co s¢ dir lidu nay dugc bat dau bang viéc tim kiém thong
tin vé cic gen mang tinh trang can tach dong trong ngan hang dir
liéu ESTs (ngin hang dir licu RFLP, SSLP..). Trén co s két qua
thu duoc, tién hanh phan tich quy ludt cdu tric nrong dong (ving
on dinh vé di truyén) va phan ly giita ching. Tiép theo. lua chon
trong cdc chudi két qua trén 1y chudi cé quan hé tién héa gin gii
nhit véi ddi tuong can tach dong 1am khuon dé thiét ké doan mdi
phuc vu cho viéc nhan ban tach dong gen. Chudi khudn lua chon
thuong 1 cac chudi ¢6 nguon goe sinh hoc gn gii hon ca véi
chiing nghién ciru va trong qua trinh thiét ké doan modi nguii ta
quan tim khai thac thdng tin cdc vang ciu tric n dinh vé di truyén

nhiéu hon cac ving khac.

Hai budc Nhan ban khuéch dai thu nhan gen va xéc dinh ciu
tric gen da tach dong ciing duoc tién hanh tuong tr nhu da mé ta

trong phan trén.



Nhimg thao tic tom tat trinh bay phan trén nhiam xéc dinh vai trd quan
trong cua tin-sinh hoc trong k¥ thuat tach dong gen. BPuong nhién. trong
thuc tidn c6 thé khai thac co s di liéu cong nghé sinh hoc theo nhiéu
phuong cach khac nhau. Song bao trim lén tit ca I tir xay dung. quy
hoach phuong an thi nghiém cho dén khau kiém tra phan tich chat luong
san phdm gen da tach dong ngudi can bo sinh hoc déu phai linh hai, su

dung va khai thic hiéu qua tin-sinh hoc mé&i cé thé thanh cong dugc.

Dang thot, viée tach dong gen thanh cong, trong thire tién mai di duoe
mét phan con dudmg dé tao ra san phém cdng nghé. Vin dé 1a & chd lam
thé nao dé c6 thé umg dung duge két qua nghién ctru thu duoc vao muc
tiéu tmg dung cu thé. Nghia la phai bién nap, hoat hoa hay kiém toa duoc
hoat dong cua gen dy. Hay néi cach khdc 1a phai xac dinh duoc cdu tric va
dac tinh sinh hoc cua san phém protein tao ra cudi cling. bé thuc hién muc
tidu trén doi hoi phai dp dung nhiéu giai phap k§ thut va cong nghé khac
nhau, song chiic chan trong cac giai phap dy bao giv cling ¢6 vai trd tich

cuc cua tin-sinh hoc.
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