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Loi néi dau

Trong mita cuoi thé' ky XX, nén khoa hoc céng nghé thé gidi da iao ra
buce phdt trién mang tinh dot phd ngoan myc trén rdt nhiéu linh vue khac
nhau. trong dé ddc biér nhdt la ba Iinh vue tin hoe, cong ngh¢ thang tin
trén nén tdng internet va cong nghé sinh hoc. Thanh cong trong linh viee
cong ngh¢ sinh hoc phdi ké dén budc phdt rrién dot phd ciia ¢ong nghé lén
men hién dai, cria sinh hoc phan ni va ky thudt gen, ciia cong nghé enzym
va dong hoc phdn img... Chinh trong thoi khdc lich si dy, mot finh v
khoa hoc mot da ra doi la tin-sinh hoc.

Tin-sinh hoc chinh la sie hot ty, hop tde hitu co va ddc biét hidy gud
ciia cd ba linh vite cong nghé hang ddu: tin hoc- cong nghé thong tin-céng
ngh¢ sinlt hoc, cling cong tde voi nhau khédm phd thégioi song. Thue 16 da
cho thdy, ngay nr khi ra doi tin-sinh hoc da thue su trd thanh cong cu
nghién citw mdi, tro gitip dde e va hisu qud dé ddy nhanh toc do nghién
cnt va g dung cong nghé sinh hoc: chdp cdnh cho céng nghé sinh hoc
noi riéng va sinh hoc néi chung, bay lén tdm cao mdi,

Viée bién soan cuon “Tin-sinh hoc” nay nhdm cung cdp cho cdn b
va sinh vién nganh cong nghé sinh hoc va cho cde déi teemg khae od lien
quan, nhitng kién thitc co bdn vé tin-sinh hoc va diém qua mot vai ting
dung cua Iinh vie khoa hoc nay.

Tdc gid rdt mong nhén duge sy dong gop cua déc gid dé hidu chinh
cho ldn in sau duge hoan chinh hon. Xin chan thanh cdm on si khich 16 va

tng ho cria dong nghiép va ciia ban doc.
Xin chan thanh cam on ban doc.

TS. Nguyén Van Cdch
Ha Noi, 2005
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Su phit trién nhw vil bdo clia khoa hoc va cong nghé trong thé ky XX da
fao ra co so 1y ludn, vat chat va sy lién két ho trg lan nhau, tic dong thiic
day sy phdt trién cta moi linh vue hoat dong cla d&i song xa hoi. Trong
tinh vuc cong nghé¢ sinh hoc, nhé nhimg thanh tuu vo cling to 16n cda sinh
hoc va sinh hoc ing dung (dic biét 1a trong cédc linh vuce: di truyén hoc,
sinh hoc phan tir, k¥ thuat gen, cong nghé [én men hién dai...), cling véi
viéc hoan thién va hién dai hoa cdc trang thiét bi phuc vu nghién ctu khoa
hoc da cho phép con ngudi trong khoang thdi gian ngan thu duge khéi
fugng dir liéu khoa hoc khong 16 vé cong nghé sinh hoc, néi rigng va vé
khoa hoc su song néi chung. Su phit trién vo cling manh mé cta sinh hoc
phan tu va k¥ thuat gen trong naa cudi thé ky XX da cho phép con ngudi
khdm phd ban chat sinh hoc, & cdp do phan tik, cdc don vi ¢o s& nho nhit
cdu thanh nén tirag bo phan co thé vt cdc qud trinh van dong bién do6i xay
ra trong cdc co thé song, Chinh cdc yéu té trén di cdu thanh nén co sG vat
chat ban ddu cho cdc ngan hang dit liéu cong nghé sinh hoc.

Nguén dit liéu co sd nay, thuc (& 1a cdc dir liéu két qua nghién citu thu
duge cla tlng ¢d nhan hay cua cdc co s& nghién cdu rai rdc khap noi trén
thé gidi. VGi dac thit 1a nganh khoa hoc thuc nghiém, day chinh (4 sén
pham két tinh ctia khéi luong rat 16n lao dong tri tué, hao phi vat chat, tién
bac va tiéu ton thoi gian, cong sic, Viéc bao quan tai chd két qui nghién
ciiu nay {3 khong hiéu qua va khong thé tranh khoi mét maét hay that lac, do
nhiéu nguyén nhan khdc nhau, thi du: do co s& ha tang vat chat k¥ thuit lac



hau, ndng lyc tai chinh han ché, diéu kién dia 19, khi hau khong thuan logi
hay cdc y€u t6 chinh tri lién quan... Trong khi d8, viéc sir dung cdc trang
thi€t bi phén tich hién dai di cho phép thu duoc khoi luong théong tin rat
I6n, cho méi nghién ciu rieng biét. Két qua 1a trong hdu hét cdc trudng
hap, bang cdc phuong tién thong tin truyén théng (tap chi, sich, hoi nghi,
hoi thao khoa hoc...) nhin chung khong di dung luong va meéi trudmg dé
truyén tai hét y tudng va dir lieu két qua nghién citu clia cde tac gia. Pay
cling 14 mét nguyén nhan dan t6i kha nang that thodt i nguyén truc tiép
hay gidn ti€p, do lac hau vé thong tin nén c6 thé tiéu tén tién bac vio céc
muc tiéu nghién cdu da dugc giai quyét thanh cong & noi khdc. Trong Khi
doi hoi thuc tién dat ra cho sy phat trién toan dién va sau rong cong nghé
sinh hoc ngay cang trd nén cdp bich. Nhu mot hé qua 14t yéu dé giai quyét
cdc van dé trén, cic trung tam dir }iéu cong nghé sinh hoc dd ra doi va phit
trién heét sitc nhanh chéng, trén ci hai mat quy mé va sé luong cédc don vi
thanh vién.

V& mit bin chat, sinh hoc hién dai da chi rd ring: dic tinh riéng biét
clia moi loai trong su da dang cua thé gisi sinh hoc dugc quyét dinh chinh
trong kich thudc va cdu tridc gen cia timg cé thé, v6i don vi cau triic cd s&
14 bon loai nucleotide: Adenine, Guanine, Cytosine va Thymine (Uracil
thay the Thymine trong RNA). Ddng thdi, protein (thanh phin quan trong
nhat clta moi co thé s6ng) dugce tao thanh trén co s& két ndi cta 20 amino
-axit khac nhau. Logic chinh xac trong quy luit cta th€ gidi séng trong moi
trusng tin hoc da cho phép con ngudi “sé hod va ky tr hod ” trong viec mo
ta ban chat va sir van dong ciia th€ gidi sinh hoc. Két hap véi kha niang két
ndi trao d6i thong tin “vé han ” clia cong nghé 'l-hf)ng tin va internet da ma
ra diéu kién 1y tudng cho cdc nha sinh hoc dé cat gif, lien két, xir 1§ va trao
doi kho tang dit liéu gilta cdc thanh vién véi nhau. Nhd s hop téc va lien
két rong rdi ndty, mot mit mé ra kha nang tu van, trao déi va hd tro cho nha
nghién ctiu hay cdc t6 chic thanh vién tham gia. Nhung mat khac, chinh su
lién k&t nay di tao ra cong cu méi dé nghién citu sur bién ddi trong cdc co



thé s6ng hay cdc hién tugng séng, tién co 3 phan tich phat hi¢n tinh quy
luat tu v6 86 cdc dif lieu thue nghiém trong kho tang dii Liéu khéng 18 nay...
Nghia 1a, thong qua x{r Iy hang loal mang dir lieu thuc nghiém rdsi rac,
ngudi ta thu dwoc cdc mang dit liéu thd cap, dé tir d6 ¢ the khai quét hod
thinh quy luét bign d6i cua nd; hodce trén co s& xir 1Y co s& dit icu di cé dé
dinh hudng, hoach dinh k&€ hoach va t6 chide thuc nghiem khoa hoc cla
minh sao cho hi¢u qua hon, hay trén cd s& ndm bit duge quy luat van dong
cila tyr nhién d€ “thi&t k€ ™ ra cdc san pham hoin toAn mdi, tham chi ¢é thé
chura xuat hién trong thién nhién... Chinh (i cic co 5o 1y luian va thuc tién
neu trén, mot Iinh vue khea hoc méi da ra dai, dé chinh la tin-sinh hoc.

Tin-sinh hoc (Bioinformaric) ¢6 thé hi¢u 1a khoa hoc bao gém viéc xay
dung, quan 1y va luu giit nguédn di lieu thong tin quy mo toan ciu lién quan
dén sinh hoc lam moi trudng dir liéu co sd. trén d6 x4y dung va hoin thién
cdc chuong trinh xir 1y dit liéu éng dung 1am cong cu hd tro hiéu qua cho
viéc nghién ¢fu kham ph4 ban chat sinh hoc clia gigi tu nhién, d€ thu nhan
cdc san pham sinh hoc quy, dé “thiét k& ” va sdn xudt ra cdc san pham sinh

hoc mong mudn khdc nhau phuc vu doi séng con ngusi, .

Sy ra dai cua tin-sinh hoc khong chi md ra kha ning khai thic co sé dit
ligu thuc nghiém thu duoce, ma trong thue (& chinh tin-sinh hoc di thue su
trd thanh cong cu nghién cttu méi, trg giip dic tuc va hicu qui dé day
nhanh t6¢ dé nghién ciu va tng dung cong nghé sinh hoc; chip cdnh cho
cong nghé sinh hoc néi riéng va sinh hoc ndi chung, bay Ién tdm cao mdi.
Co sd dif liéu cong nghé sinh hoc khong chi dimg lai & tap hop céac két qua
nghién citu thue nghiém don thuan, ma né con bao gom kha ning khai quét
hod, mo phong hod thanh nhitng “d6i tugng 6~ clia thé gidi sinh hoc séng
dong. Thi dy, véi cong cu tin-sinh hoc da cho phép con ngudi tim hidu v
kham phd cdc qud trinh van dong ndi tai trong ban than minh, nhd nghién
cttu dif licu thye nghiém trén cdc doi tugng sinh vat khdc, hay cho phép con
nguoi ché tao ra cd nhitmg sinh gidi mdi vugt ra khdi quy luat tién hod va
chon loc tu nhién...
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Tin-sinh hoc ¢6 thé khdi quat hod thianh ba nhiém vu co ban la:

Xay dung, b6 sung, 16 chic quan 1§ vi khai thic co s§ dif lieu da dang
va toan di¢n trén quy mo todn cdu lién quan dén sinh hoc va cdc nganh
hay finh vuc khoa hoc lién quan. Van dé niy da va s& chi phit huy duoc
loi the khong 16 cha n6 khi huy dong duge su tham gia thue su cla
dong dao cic thanh vién sd hitu thong tin sinh hoc trén toan the gidi,

xay dung va phdt trién cdc chuong trinh xir 1y dit lieu ng dung, dudi
dang cdc chuong trinh xir 1y di licu déc lap hay duoe tich hap ngay
trong cdc thiét bi phan tich hién dai, nhim cung cép cho c4c nhd sinh
hoc phuong tién xay dung phuong @n nghién ciru hay phan tich xir ty
ket qua thu duge véi sir “tu van va trao ddi cla cic chuyén gia ” trén
toan the gidi.

Dao tao va cap nhat thudng xuyén cho cdc nha sinh hoc k¥ nang tur duy
va nang lyc khai thdc hai noi dung trén vao hoat dong khoa hoc va cong
nghé nham tao ra bude chuyén bién dot phd trong phuong cdch ti€p can
va nghién cu kham phé (hé gidi s6ng, tao ra cudc cach mang thuc s
trong hoat dong sing tao cia con ngudi vi phdn vinh va hanh phic nhan
loai.



2. DAl CUONG VE INTERNET

2.1. Khai niém vé internet va dia chi trén mang

Internet 14 h¢ thong gom rdt nhiéu mang mdy tinh cyc bo hay khu vuc
duoc ket ndi lai véi nhau thanh mang chung trén pham vi toan cau
(Networks of the Networks). Nhu vay, internet két ngi nhiéu triéu mdy tinh
riéng 1€ dd hod mang vao hé théng chung, trong d6 giita cdc mdy di noi
mang déu binh dang va ¢6 the lién hé trao d6i théng tin qua lai véi nhau.
Trén internet, nguoi truy cap vao mang tir khip not trén hanh tinh, néu duoce
phép cua chu s& hitu, c¢é thé tim ki€m va khai thdc tdt ci moi thong fin va
dir [iéu trong timg may con vdi t6¢ d “dnh sdng” vuot qua moi trdy ngai vé
khong gian va lanh thé.

Di€m khoi ddu cia internet 13 dy 4n néi mang cic mdy tinh clia bon
don vi thanh vién la Vién Nghién ciu Stanford, Trudng Pai hoc Téng hop
California, Truong Dai hoc Tong hop UC-Santa Barbara va Trudng Dai
hoc Tong hop Utah do co quan quan Iy dir 4n nghién ctiu phdt trién cia bo
quoc phong My (U.S. Defense Advance Research Projects Agency -
DARPA) tai trg (thang 7/1968). Viéc két n6i thanh cong cac mdy tinh tham
gia cua bon thanh vién trén (nam 1969) di ddnh dau su ra doi cha mang
mdy tinh khu vyc — viét tat 1A ARPANET. Lich sir phét trién clia internet la
qud trinh phat tri€én va hoan thién khong ngimg tir ARPANET, qua
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MILNET vi NSFNET (National Science Foundation Nepwork), dén
Internet v6i kha niang khong 16 va quy mo toan cdu hién nay (internet véi
day du ¥ nghia va thuc su bung né manh mé chi tir 1995, sau thdi diém
chinh phu My cho phép cong khai vi thuong mai hod cong nghé nay trén
pham vi toan ciu),

Internct {2 su két noi da chiéu cdc mang dién rong (Wide Area Network
— WAN) clia cdc qudc gia hay khu vire. Méi mang WAN  duoc hinh thanh
do su két néi cua nhicu mang khu vuc hep hon (Local Area Network —
LAN); trong d6, méi mang LAN lai 1a mang két n&i cdc mdy tinh riéng 1¢
(hay mang cua cum cdc mdy tinh riéng 1¢) lai v&i nhau. Viéc Két noi giira
cac mang trén duge thuc hién nhe céc c6ng chuyén thong tin - thudmg la
cdc cau néi (Bridyes) hodc cdc bo dinh tuyén (Router).

Tung may tinh con thuong dugc két néi vio internct qua mdt may chi
(Host). e cdc mdy tinh ndi mang c6 thé nhan biét va thong tin qua lai véi
nhau, méi mdy chi déu dwgc nhin mot mién gom mot s6 dia chi 1P
(dentification Protocol) nhit dinh va khong tring nhau vdéi cic may cha
khdac. Trung tam thong tin diéu phéi internct quéc & (Network Information
Center — NIC) chu tri phan phéi cdc dija chi mang (Net ID) cho mbi quéc
gia. Tiep theo, & chde quan 1y internet (ing quéc gia s& phan phdi mién dia
chi cho cdc mdy cha trén mang dé (Host 1D). Theo hé dia chi dang dugc sir
dung hi¢n tai /Pv4 méi dia chi mang gém bén cum s& phéan cdch nhau bing
. ddu chim dang AB.C.D, vdi A, B, C, va D la mot s6 nguyén cé gid tri
trong dai (0 — 255), thidu: 192.168.127.16; 172.16.1.3 (mang
WAN mot vai nude da sir dung hé dia chi /Pv6). D¢ thuin tién cho nguoi
st dung trong giao ti€p, cac dia chi IP kiéu s6 trén thudng dwge mdy chi
(do cdc nha cung cédp dich vu internet quan 1y) phién ma thanh dang dia chi
cdic cum tir, thi du: http://www.vnn.vn;  http://www.hut.edu.vn;
http//www.atce.org: http://merlin.bem.tme.edu. ..
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D¢ truy cap vao mang, ngudi sir dung internet (thuong dugc goi chung
la khach hang) phai dang ky véi céc nha cung cap dich va va s& duoc ¢ip
mot tén truy cap (Account) va véi mat khau riéng tuang Ung (Password).
VGi tén va mat khiu da dang ky, thudng khich hing ¢6 thé truy cap vao
mang internet I bat k§ mdy tinh nao treng mang LAN cda nha cung cip
dich vu d6 hay thong qua két ndi tryc ti€p mot mdy tinh ngoai mang véi
mdy chl bang dudng dién thoai (st dung Modem thudng hay Modem
ADSL). Viéc két noi gilfa mot méy tinh con véi may cht con phu thude vio
ch& d¢ ket noi. C6 nhiéu kiéu két ndi khdc nhau, phu thuée vio kiéu dit lieu
su dung, phan mém cai dat trén mdy chi, phan mém clia khich hing, Cac
kicu két néi ndy thudng mang dic trung riéng vdi trng trudng hop cu thé
("service by service”, “user by user”) va thuting duge xic dinh qua cdng
két nGi (Port) di kém nhir mot dia chi phu, thi du

"132.168.127.16:8080" (port 8080); hay

“merlin.bem.tme.edu:23™ (port 23)...

2.2. Thong tin trén internet

Internet chita khéi fuong thong tin khong 16, bao gém dif lidu cha hdu
nhu 1at ca moi finh vue khic nhau trong doi song xd hoi hién dai, tir khoa
hoc, kinh t€, van hod, chinh tri, xa hoi dén cd vo s8 cdc thong tin quang cdo
san pham hay cdc thong tin vé dich vu thuong mai dién tir... Cic dit lieu
thong tin nay duoc luu gilr trong cdc mdy chi cia hang trim ngan mang
con (LAN va WAN) va trong cdc mdy tinh dang hod mang trén khip thé
giol. Kha ndng khai thic cdce di liéu thong tin niy, duong nhién ¢on phu
thudéc vao viéc cung ¢dp cua chu s¢ hitu va gidi han khai thdc cua khich
hang dugc cha s& hitu dit lieu cdp phép. O gdc do khai thic, ¢6 thé chia co
6 dir licu khong 16 trén thanh hai nhém 16n 1a:



#:

*

Loai cdc thong tin cong cOng: Bao gém tdt ca cdc loai div lieu thong tin
ma bat ky khach hang nio, tir moi noi trén khdp the gidi, khi da vio
internet déu cé the ty do truy cip va khai thdc phuc vu cho muc dich
riéng, dién hinh cho kiéu dich vy thong tin cong cong 13 WWW (World
Wide Web), thi du: hitp://www.vnn.vn; http://www.sony.com...

Loai cac thong tin gidi han truy cap: Bao gém tit ca céc di liéu hay cic
h¢ thong dir licu trén mang, nhimg vice truy cap va khai théc chi ¢6 thé
dugc thuc hién néu duge phép cha chii s& hitu chung. Thi du cdc thong
tin phat tra ticn khi sir dung, cic thong tin chi danh cho cic doi wong
da duge cap quyén truy cap, cic théng tin chi sit dung noi bo.... Thong
thuong, nguon dit lieéu ndly duge hiru giit trén mang nhung véi dé bao
mat rat cao; chi ¢ nhimg ngudi di duge cdp phép (véi tén vii mat khau
truy cap da ding ky) mdi ¢6 thé truy cap va khai thic.

2.3. Mét so dich vu trén internet

Céc dich vu trén mang rat da dang va duoc cai (ién, hoan thién va ma

rong khong ngimg. Mot sé dich vy phé dung hién nay clia internet 13:

Truy cap khai thac thong tin tir xa (Telnet): Pugc xem 1a dich VU CO 8O
va diu tién cta viée két n6i mang. Dich vu nay cho phép tir mot mdy
tinh & bat ky vi tri nao trén the gi6i c6 thé truy cap vio mét mdy tinh
xdc dinh khdc trong mang thong qua giao thic TCP/IP (Transfer
Control Protocol{lnternet Protocol). Khi dich vu did dugc thiét lap,
ngudi sir dung dich vu ¢6 thé thuc hién cic thao tic day du trén mdy
tinh kia cling nhu trén mdy dang st dung, thi du: goi cic chuong trinh
hien co, ghi hay xod cdc t&p tin... Trong thuc t&, viéc khai thac dich vu



truy cap 1 xa duge thuc hién véi sy trg gilip cla céc chuong trinh hd
tr¢ va gidm sat ma cdc nha quan ly hé théng may cho phia so hitu dir
ligu sir dung. Nghia 1a ngudi muén truy cap van phai duge "cdp phép”
dudi dang duge cip 1én diang k¥ vi mat khau rieng (public login name

and password),

Dich vu trao déi céc tép dit liéu (files transfer - ftp). Dich vu fip ciing ta
dich vu co s& ddu tién cia viée két nor mang, nhung duge xay dung
danh riéng cho nhing ngudi sir dung chi trao déi mot hay mot 6 ép di
liéu nhat dinh, song khéng mong mudn truy cap (hay khong duge thim
quyeén truy cap) vao toan bo ngan hiang dit licu cua may chi d6. Thao
tac dé stir dung dich vu fip nguyén thuy cling hoat dong trén co s tuong
tu nhu st dung dich vu relnet. Khi st dung dich vu fip, thong thuong
khach hang phai thue hién hang loat dong 1énh khidc nhau méi cd thé
gui (put files) hoac nhan (ger files) va phai phan biét hai dang div lieu 1A
kiéu ky tu (fext mode) va kiéu nhi phan (binary mode). Dich vy fip véi
kiéu ky 1y da lru v dén su khic biét giita cdc hé diéu hanh (mai truong
Unix sir dung hé ASCII 10, méi truong Macintosh st dung hé ASCII 13
va moi trudng MSDOS duge thiét ké cho st dung mét trong hai hé trén,
trong do vai kidu nhi phén s& dugc trao doi diing nguyén ban gdc).

Nham giam bét truc tric va d¢ thuin tién hon cho khich hang,
ngudi cung ¢Ap tin ¢d thé chuin bi sdn cdc tép dir liéu hay mét mot 8
thu muc tép di lieu lién quan thanh cdc nhom riéng, sao cho khi khdach
hang cdn trao doi ¢é thé thuc hién dugc dé dang ma khong cén phai s
dung dén mat khau. Khi xay dung cic trang WWW (World Wide Web) -
nguoi ta st dung phé bién ki thuat nay gidp khdch hang dang & trong
trang Web vin ¢6 thé trao déi thuan tién cdc &ép dir liéu mong mudn,

qua truy cip cdc duong din siéu lién két dudi dang dong 1¢nh



“Download”, *Download now” hay dudng din “fip://..” (thong thudng

cdc (¢p dur ficu dang ndy khong ¢6 sdn trong cdc trang WWW), thi du:

"The file 1s avallable by ancnymous ftp.
ftp to frp.bam.tme.edu

and retrieve mber/pubk/file. txt”
Dé trao doi 1@p trén ¢6 thé thue hien nhd st dung lénh:

ftp://ftp.bem.tem.edu/bmer/pub/file.txt

Dich vy thu dién tr (£-Maif): Dich vy thu dién tir 1A dich vu don gian
nhat nhimg lai rat hiéu qua va duge nhiéu ngudi sir dung nhat. Dich vu
nay danh cho ca nhitng nguai khong dang k¥ quyén truy cap mang hay
thuong xuyén duoc chon véi cde khach hang chi ding ky sir dung han
ché cdc dich vu trén internet. Ngudi gui thu chi ¢dn "goi ra" mét khung
mau thur (U mét may cht nhét dinh (cdc mailserver), sau dé sit dung ban
phim dé viét thu, dién dia chi dién tr cha ngudi nhan va nhan lenh g
di. Khi d6 thu s& duge chuyén ngay dén mdy chli réi chuyén ti€p sang
mdy chu cila ngudi nhan dang ky dia chi va duge hwu gir & d6. Ngudi
nhan tha, vao lic thoi gian thudn tién, ¢ thé truy ¢dp vao "thing thy”
cua minh trén mdy chi dé€ xem céc thu gli dén. Ngay nay, két hop véi
cdc dich vu di kem khdce, ngudi gli thu o6 thé gli déng thdi mot bic
thu dén nhidu ngudi nhz%m khac nhau (dich vu C.c. qua flistserver), cé
th¢ chuyén ci "thu" dudi dang am thanh, hinh anh hay tiéng néi dén
ngudi nhan va thuong két hop kém thém dich vu chuyén ép don giin
dé md rong nang lue phuc vu khach hang (ché do  arrachment). Nhin
chung, viéc sir dung dich vu thu dién tir rat don gian vé thao tac, thuin
tién vé thii gian va hét sitc nhanh chéng. Vi vay, dé thu hit khdch hang
truy cdp, rdt nhiéu cong ty kinh doanh trén internet thudng cé thém
mailserver phuc vu mién phi cho moi déi tugng duoe tu do dang ky

"thing thu" ¢4 nhan.



Dich vu thong tin theo nhém (usener): Dich vu ndy cho phép ngudi sir
dung mang c6 thé tham gia “sinh hoat” theo cdc nhém thong tin
(Newsgroup), trong d¢6 ho ¢ thé giti hay nhan cic théng tin cho céc
thanh vién khdc clng tham gia trong chi dé nay. Cac nhém théng tin
dugc trinh bay theo chu dé, khong phéan biét thoi gian cap nhat, tich
biét doc lap gitta cdc nhdm vdi nhau va doc 1ap vét dich vu thu dién (.
Déng thai, viee dang ky tham gia vao nhém tin, xod tén da dang ky, giti
va nhin tin thao tac rat don gian va thudn tién. Do dich vu ndy rat thuin
lgn nén tr thon ky dau internct chi ¢6 7 nhém tin (sci- Khoa hoe, soc-xa
hoi, comp-computer...), song dén nay ¢6 thé t&i hang chuc ngan nhém
tin khdc nhau trén mang. Tuy nhién, do nhimg 1¥ do nhit dinh, nhiéu
nhom tin khong tham gia vio hé thong dich vu “wsenes” chung, ma
chiing t6n tai theo nhém doc 1ap rieng hay cdc nhém chi “trao ddi noi
bo™ trong dién doi tugng hep trén mang.

Dich vu tim ki€m thong tin gopher, WAIS (Wide Arca Information
Server) va dich vu truyén siéu vin ban HTTP (Hyper Text Transport
Protocol) hodc WWW (World Wide Web): V6i muc dich phdi hop voi
dich vu trao ddi 1&p dit li¢u, gopher cho phép ngudi sir dung mang ¢6
thé tim ki€ém va hién thi thuan tién cdc tép dif licu ¢é trén mang, thudng
vai cac tén theo tir khod va cidc duting dan wr trang gopher dén cic trang
khic. Cing hoat dong tuong tu, dich vu WAIS (Wide Area Information
Server) tim ki€ém theo cdc cum dif licu dudi dang ky tu (free-rext
databases). Nhd vay, dich vu ndly ¢6 cong niang riat manh dé tim kiém,
thu thdp va cung tng thong tin. Song song véi hai dang trén, phuong dn
lien két cdc t¢p dir liéu trong timg may chu dé tao ra dang cung cip
thong tin hi¢u qua hon dd xudt hién dich vu truyén thong tin siéu viin
ban HTTP (/{yper Text Transport Protocoly vi Web (wnw, W3 hoac
Web). Vi dich vu thong tin méi ndy, khi nang trinh bay, noi dung hién



thi, dudng dan dén cic co s& dir lieu hay cdc dang dich vu khdc it da
dang. Nh& vay, di tao ra phuong 4n cung cdp théng tin nhanh chéng va
hiéu qua, méi trudng giao ticp than thign vi hél sicc thuan lgi cho khéch
hang. Vi vu (he to Ién clia minh, ngay nay hau nhu dich vu WWW di
the ¢ché hoan toan cho dang dich vu gopher va WAIS (cic Web server
déu 6 khd nang giao ti€p két ndi véi cic gopher server va fip server).
Dé giao tigp véi cdc Web server khdch hang thudng su dung cdc
chuong trinh trinh duy¢t Web, trong d6 ba chuong trinh trinh duyét
manh nhat hién nay 1a: Microsoft Internet Explorer (cia Microsoft
Corp.), Netscape Explorer (ciia Netscape Communication Corp.) vi

AOL Browser (cua American On Line Corp.).

2.4. Truy céap tim kiém dir lidu théng tin qua internet

Cing nhu cdc linh vire khoa hoc khdc, ngudi ta hiu nhu khong thé hy
vong liét ke ra duge phin I6n cdc co s& dii liéu lien quan dén cong nghé
sinh hoc, tham chi s€ khéng ¢6 mét gidi phap t6i vu nhat dé tim ki€m théng
tin dut chi trong mot linh vuc hep. Giai phdp tuong déi don gian va thuong
ap dung véi nhiing ngudi khdéi dau tham gia khat thic thong tin qua internet
la:

e Sir dung cdc trang cong cu tim kiém phd dung trén tnternet nbur

www.yahoo.com: www.google.com; www.allavista.com:

www. webferrct.cont...

* Vao mot co so dif lieu 1dn di biét gin giii vdi chuyén muc can tim kiém.
Sau d6 sir dung cdc dudng dén sidu lién két miac dinh (cdc dudng
“links”, “hyperlink”, 1énh “go”...) dé m& rong kha nang tim kigém sang
cdc co sd dit licu khic.



Can chi y rang, v6i moi co s¢ dir liéu déu chia dung khoi Iuwong thong
tin rat [6n, nguon tin dugc cap nhat bo sung va hoan thién lién tuc, c6 thé
co nhilng thong tin lai dugce trinh bay dudi cdc dang chi dé khdc nhau va cé
the 1on tai mot vai khac biét nhét dinh trong cc chuong trinh xir 1§ dit liéu
thuc nghiém gilra cdc té chiie s& hitu,

Bén canh viéc tim Ki€m trén, mot trong s6 cdc giai phdp cap nhat thong
un nhanh va hi¢u qud 1a ding ky tham gia dich vu trao déi tin theo nhém
theo nhing chuyén dé hep quan tam (dich vu usener hodc dang trong ty).
Ngoai ra, mdi cd nhan ¢6 thé “s& hiru™ kicu tim kiém thong tin hitu hieu
hon va viée ti€p thu thong tin ban be giéi thiéu fai... trong nhiéu trudng hop
lai fa cdch ti€p can nhanh chéng va hiéu qua dén nguén dir liéu mong
rausn,

Bang 2.1. Dia chi mot s6 nhém tin lién quan dén cong nghé sinh hoc

( hllp://www.bioremediationgroup.org/BioLinks/links/ncws.htm)

Agriculture news:sci.agricufture )
Agroforestry Research news:bionet.agroforestry
Biology Announcements news:bionet.announce
Audubon Society news:alt.org.audubon
Biology (Journals and Publications} news:bionet. journals.contents
Biolbgy of Grasses _ news:bionél.biology.grusses
Biotechnology news:sci.bio.technology
Botany news:sci.bio.botany
Chemistry news:sci.chem
Chemical Engineering news:sci.engr.chem
. Civil Engineering news:sclengr.civil
Ecological Research news:sci.bio.ecology
Energy, Science, & Technology news:scl.energy
—Entomology ncws:sci.bio.entomology.misc
Environment and Ecology news:sci.environment
Fisherics Science news:sci.bio.fisheries
General Biology & Science news:bionet.general
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| General Engineering

News:8Cl.enar i

—_—
| Geology news:sci.geo.geology
Hydrology news:scr.geo.hvdrology
- Microbiology news:sci.bio.microbiology

. Microbiology (Bionet Newsgroup)

news:bionct.microbiology

Microscopy Techniques

news:sci.techniques.microscopy

Petroleum Geology

news:scl.geo.petroleum

;Population Biology

news:hionc[.population;laio

Scientific Research

news:sci.research

Toxicology

news:bionet.toxicology

Tropical Biology

news:bionet.biology.tropical

Energy and Renewable Resources

news:alt.energy.rencwable

Environmentalist Causes

news:all.save.the.earth

Technology Topics

news:alt.technology.misc

| Symbiosis Discussion and Research

news;bionet.biology.symbiosis

| Biosphere and Ecology

ncws:bil.list_serv.bioaph— ]

Conservation

news:sci.bio.conservation

Meteorology

news:sci.geo.meteorology

Chaotic and other Nonlinear
| Systems

news:scl.nonlinear

Computational Fluid Dynamics

news:sct.physics.computational 1 |

uid-dynamics

| Polymer Science

news:sci.polvmers

Systems Science

news:scl.systems

Magnetic Resonance Imaging and
| Spectroscopy

news:sci.techniques.mag-

Mass Spectrum Techniques

news:sei.technigues.mass-spec

Spectrum Analysis

news:scitechniques.spectroscopy

Miscellaneous Research Testing
' Techniques

news:scitechnigues. testing. misc

Nondestructive Testing Teéhniques

news:sci.technigues.testing.nonde
structive

| Crystallography

news:sci.techniques.xtallography

Environment

news:talk.cnvironment

Waste Management

news:scl.environment. waste

Plant Science

news:bionet.plants
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CO sG DU LIEU
- CONG NGHE SINH HOC

3.1. Dai cudng

Cong nghé sinh hoc la mot linh vie khoa hoc tré, da nganh, phdt trién
rdt nang dong va hét stic manh mé trong nita cudi thé ky XX. Néu nhu cong
nghé thong (in va internet dugc xem la cong nghé cha thé ky XX, thi rat
nhi€u y kien du bdo déu cho ring cong nghé sinh hoc s& trd thinh cong
nghé phdt tri¢n manh m& va nang dong nhat caa the ky XXI. Rét nhiéu quéc
gia trén th€ gidi da xdc dinh cong nghé¢ sinh hoc 11 mot linh vuc khoa hoc
cong ngh¢ trong diém trong chién luoe phat trién dat nude. Nhiy vay, trong
thoi gian qua cong nghé sinh hoc di nhan duoe su ddu tu dang ké ciia cic
chinh pha, da huy dong dugce tiém luc khoa hoc va cong nghé khong chi cic
CO quan chuyén sau, hoat dong tryc ti€p trong linh vuc clia minh, ma con
ma rong sang ca nhiéu cong ty von khang ¢é truyén thong hoat dong vé
céng nghé sinh hoc.

Vé tiém lyc khoa hoc vd cong nghé sinh hoc, cdc cuong qudc cong
nghiép hang déu, do 1 tién tap trung ddu tr tir rat sGm nén cong ngh¢ sinh
hoc cua cdc qudc gia nay phat tri€n hét sitc manh mé, vuot troi toan dién,
triet d€ vi bo rdt xa cde quéc gia dang phdt trién, Nhw mot hé qua tat yéu,

nang luc heu trit, xa 1y va khai thic co s& dit ticu néi chung, va dit lieu vé
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cong ngh¢ sinh hoc néi riéng, ciing tap trung cao dé trong céc ngan hang dir
lieu thude ba trung tam khoa hoc vi cong nghé hang dau thé gigi ta: My,
Cong dong Chau Au va Nhat Ban. Mot s6 quoc gia dang phat tri¢n, nho
chién luoc dau wr trong diém nén ciing di thu duge mot s6 thanh cong nhat
dinh trong timg linh vuc (thi du, thanh tyu vé Ia lai clia Trung Quéc hay

thanh tuu vé cong nghé sinh hoc trong san xudt thuse diéu trj clia Cuba...).

Tuy nhién, trong ky nguyén cong ngh¢ va hoi nhap quéc t€ hien nay, dé.
day nhanh téc do phit trién cong nghé sinh hoc thi médi quéce gia, du & bat
¢t trinh do cong nghé nao ciing phéi xem hop tic quéc 1€ [h mot thue 1€ tat
yéu cua thoi dai. Hon nita, uu thé vé da dang sinh hoc lai tap trung cao &
vanh dai xanh nhi¢t déi, chit khéng phai thuoe cdc nude cong nghiép phit
trién. Nghia I3, trong finh virc cong ngh¢ sinh hoc, moi quoc gia trén thé
g1di déu rdt can sir “cong tdc va hé tro™ tir cde qudce gia khic. Cling nhd dac
diém nay nén ngay cdc ngan hang dit licu 16n cla céc qudc gia cong nghiép
hang ddu ciing rat “hao phdng” trong viée tiép nhan théng tin mdi va cung
cap nhimg “tr¢ gitip can thiét” cho cdc nha khoa hoc sinh hoc trén toan thé
101, thong qua dich vu internet. Thuc t€ nay, da tao ra co hoi thuan loi cho
cde nha khoa hoc va cong nghé & nudc dang phiét trién trong viéc tiép thu
thanh tyu khoa hoc va cong nghé mdi phuc vu cho muc tiéu nghién ctu cla
minh. Trén nén tang cong nghé (hong tin va internet, co sa dit lidu cong
nghe sinh hoc va hop tic trao doi thong tin da thue sy lién thong va lién két
quy moé toan cau. Tir hau hél cdc co s¢ dir lieu déu cé thé tim thdy cédc
dudng dan siéu lien két dén cdc co sd dif liu khdc. Dong thai, cic trung
tdm di li¢u 16n nhu NCBI, EBI, WFCC-MIRCEN va ExPASy thuc hién ché
do trao doi dir héu va cap nhat thong tin trong ngly. Sau diy, cudn sich
cung ¢ap cho ban doc mot vai dja chi cla céc ngan hang dit liéu 16n trén
thé gidi dé tham khao.
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S NCBI

PubMed

Entrez

Malional Tibary ol Medicine
BLAST OMIM Books

Search I Entrez

SITE MAP
Alphabetical List
Resource Guide

About NCBI

An introduction for
researchers,
educators and the
public

GenBank
Sequence
submission support
and software

Literature
databases
PubMed, OMIM,
Books, and
PubMed Central

Molecular
databases
Sequences,
structures, and
taxonomy

Genomic
biology

The human
genome, whole
genomes, and
related resourc

Tools
Data mining

L]furl Go

TaxBrowser

National Center for Biotechnology Information
Nalwonal Insiilules of Heallh

Structure

» What does NCBI do?

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

M’ NCBI The new My NCBI has replaced the

Cubby and includes automatic
e-mailing of search updates and filtering search
results. A tab format is used for features such as
Limits and displaying filtered search results.

Entrez Gene \,

I‘r"cu can now use Entrez to search for

||information centered on the concept of a
gene, and connect to many sources of related
information both within and outside NCRI.

PubMed Central

/" An archive of life sciences journals \

B

® Free fulltext
® Over 300,000 articles from over 150 journals
® Linked to PubMed and fully searchable

Use of PubM ed Central requires no registration or fee
Access it from any computer with an Internet connection.

Hot Spots

» Assembly Archive

P Clusters of
orthologous groups

» Coffee Break,
Genes & Disease,
NCEBI Handbook
» Electronic PCR
» Entrez Horme

» Entrez Tools

¥ Gene expression
omnibus (GEO)

» Human genome
resources

» LocusLink

P Malaria genetics &
aArANMINS

¥ Map Viewar
P dbMHC

¥ Mouse genome
resources

» ORF finder

Hinh 3.1. Bia chi va dnh trang chiu ciua 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.ncbi.nlm.nih.gov/)




Addeess |§] hiip. //veeve ebi ac. uk/Databases!

EMBL-EBI

uropean Bioinformatics Institute c Sits £y Database

Mip Queries

EBI Home About EBI Research

Services Downloads Submissions

The main missions of the European Bioinformatics

* Databases Home Institute (EBI) centre on building, maintaining and Databases
+ Database Browsing & F_.'|JL\IIId|.-]f31hI.IJ|E|g|;a| dfi.abas-ss and lm_fnrmanun services
Eniry Retrieval to support data deposition and exploitation
* Nucleot . Apr 13th 2004
ucleolide Databases Some of the databases we manage include: ArgyExpress, the EENs
* Protein Databases repository for
+ EMBL Nucleotide Database - Europe's primary collection of microarray-based gene-
* Structure Databases nucleotide sequences is maintained in collaboration with Genbank expression data, has
* Microarray Database (USA) and DOBJ {Japan) OFRLPYE) WS 1510:
+ UniProt Knowleduebase - a complete annotated protein sequence fokl i ! e
* Literature Databases database o
- - trybridizations _, more
« View all Databases * Macromolecular Structure Database - European Project for the

management and distribution of data on macromolecular structures
ArravExpress - for gene expression data

Ensembl - Providing up to date completed metazoic genomes and . BioMart Launched

the best possible automatic annotation.

We have many other databases available including literature citation
databases such as Medline. You can browse the databases we have
available by chaosing the appropriate category on the left navigation

column Mar 17th 2004
BioMart is a simple and
UriProt 3.4 Released robust data integration
= system for large scale

Dec 21st 2004 - The UniFrot Release 3.4 con

— s1s of data querying, providing
ni PrO( Swiss-Prot Protein Knowledgebase Release 45.4 and researchers with fast
the uriverssl

proten resource]  1TEMBL Protein Database Release 28.4 . mare and flexible sccess to

biological databases .
..imore
GOA Released

December 14th 2004

The new release of GOA contains UniProt GO v24.0, CSA Launched

GOA Hurman v26.0, GOA Mouse v120, GOA Rat v12.0
and GOA PDB v15.0 . more

EMBL vB1 Released

: Dec 13th 2004 - Release 81 of the EMBL Nucleotide Catalytic Site Atlas
e e Sequence Dalabase contains 46,105,397 sequence Jan Tth 2004
E—— entries compnsing 79,271 300 840 nucleotides of which lyti
5,408 558 entries (34 986 041 399 nucleotides) are & resource of catabyic
WS (whaole genome shotgun) data,  See full Release stes and residues
notes and user manyal for more details identified in enzymas

using structural data
Nucl. Acids. Res. 2004

InterProve 1 Released  ~2 01230133,

) Nov 20th 2004 - InterPro 8.1 15 out, with 11330 entries,
overpr] (7 e i o S
details m
Hinh 3.2. Dia chi va anh trang chu cua co so dit liéu thuoc Vién Tin-
Sinh hoc Chdu Au
(European Bioinformatics Institute, England)
(www.ebi.ac.uk/databases)
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Reseacch Organization of laformation and Systems
N/ National Institute of Genetics

About MG | Fesenrch |ardte ProswnDatabue-Servios| Seminars _[Ooen Seminers|  Acoess [Loo réametnion|  HOME

Search ! InformationiDatabase

Aovsrel o ) A Data Bank of Japan Nematode Gene Expression Database

4 About NIG 1onal BioResource Project on Site l. Mouse Microsatelite Database
| u Research S co—— Fa— i i} S — PP RN 4
» Graduate Program - WECC-MIRCEN World Data Centre for Microorganisms |- Rice Genome Database (Onyzabase)
2 Dutaace-Servien |- Genelic Resources Database (SHIGEN] - E_coli Genome Dalabase (PEC) |
@ Seminars | — IR T SO "B e p— i | - Mkttt Sk, . AT ——|
W Dpen Seminars . ’ R
- \ Development and maintainance of genetic stocks
" o :
4 Local Information |- Ecoli - Mouse
Gintermal e only) | Wemessa S e A vy S o DRI e TN SR M
Wirtus Musoum o Ganetics |- | Rice
- |- Drogophila ]
'.“e'l.lmgs'.n'l‘ﬂn gac)p — SE—— SR - i — —— s

Distribution of Librales, Vectors Clones and Antibodies

Nermatode cDMNA Library -
|- Cloning Vecto - Drosophila Segmentation An

ing v

Computer System

Mz supercompuler Systemn S .. 1 10,
Hinh 3.3. Dia chi va anh trang chu cua co so dit liéu
thuoc Vién Gen Quéc gia Nhat Ban
(National Institute of Genetics, Japan)

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




Site‘Mi- ; Sea"hEﬂ.)xé S —

wis s-Proy TIEMBL = ber [ _G_.J Clesr
ExPASy Proteomics Server

Contact us

The ExPASy (Expert Proten Analysis System) proteomics server of the Swass Instnste of Biomformatics (SIB) 15 dedicated to the analysis of
protem sequences and structures as well as 2-D PAGE (Dusclawner / References)

[Announcemenis| [Job opening] [Mirror Sites)

Tools and software packages

TrEl\'[B_l_ - Protemn knawl:‘rl‘lg.!:base

+ Proteomics and sequence analysis tools
rotemn farmlies and domains o Proteomics [Aldente (PMF) **"

. PeptideMass, ]

o Pattern and profile searches [ScanProsite

o Post-translabonal modificahen and topology predichion
Primary structure analysis [ProtP sam, pl/MW, ProtScale
dary and terhary structure pre

. - Two-dimensional polyacrylamide gel electrophoresis DA -> Protemn [Translate]
« ENZYME me nomenclature o Sundanty searches [BLAS
+ SWISS IDIMAGE - 3D images of protems and other buological

ecules
-MODEL Repository - Automatcally generated protem models

+ GermOnLine - Enowledgebase on germ cell differentanon I Viewes]
+ Ashbya Genome Database o wment [T-COFFEE, SIM]

Links to many other molecular biology databases o Bislogcal text analysis
MMLCUlS 9tahases slog ysis

l « ImageMaster /| Melanie - Software for 2-D PAGE analysis
|« MSight - Mass Spectrometry Imager
+ Hoche Applied Science's Biochemical Pathways

Education and services
+ The ExPASy FTP server | = What's New on ExPASy
» Swiss-Shop - a atically obtain (by emal) new sequence entries |« SWISS-FLASH electromc bulleting

relevant to your field(s) of mterest

Swiss-Frot documents
How to create HTML links to ExPASy
Complete table of available documents

Master's degree in Proteomics and Bioinformatics
Prot ics courses - two courses covermg Separahon Sciences &
ectrometry for Proteomics

SWISS-2DSERVICE - get your 2-D Gels performed aceording to

Swiss standards

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

Amos' WWW links - The ExFASy list of Biomolecular servers + European Bioinformatics Institute (ERT)

. Search the mtemnet for molecular biology mformaton « National Center for Biotechnology Information (NCEIT)
« WOI -2DPAGE - Links to 2-D PAGE database servers and 2-D « Japanese Ge elNet
FPAGE related servers and services . 3

15 finder
Molecular Biology Resource .
ersity

BIOSCThionet Electronic Newsgroup Network for Biology
+ EMBnet

+ Protein Spotlight

+ Links to confere

Geneva and Swiss local pages

Swiss Institute of Bioinformatics (SIB)
The Health On the Net foundation (HOIY)
Geneva Bioinformatics (GeneBio)
GeneProt

Proteines ala «Unes

s and events

» Swiss-Jokes

Hinh 3.4. Pia chi va dnh trang chu cua co so dit liéu vé hé thong
nghién citu phan tich cdu tric protein cua Thuy ST

(ExPASy Proteomics Server, Swiss Institute of Bioinformatics)

(WWW.expasy.org)
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1 lobal Bioresource Center

lecular Genomics
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ins University

al Park Servi
tor Institute
tic Research

ou;
Malaria Resource Center
m Cell

ita Map
ntact Us

Your Discoveries ™ .
Begin with US. e

Home

Ordering Info . | Quick

The genome of Siicibacter pormeropi shows unique adaptations to
ts marine environment (Mature 432; 910-913, 2004). We have the
cultyre and the DNA from this organism, the first member of &
major haterotrophic clade to be sequenced. (Photo courtesy of
larnes R. Hanriksen, University of Georgia, and Frank Mayer
Universitat Gathingan.)

We've illustrated the in

nsic and extrinsic apoptoss pathwavs to
show the genes associated with each step. Tou can follow links ta

NCBI gene data and learn about clone availability in ATCC
| catalog. Apoptasis detection kits and related cell inés are also
{ noted when appropriate,

Finding the clone you need is easier n ever. Odr new clone search
allows you to search specifically by GenBank accession number,
1.M.A,G.E. clone 1D, or ATCC number. Look for a single clone or submit
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3.2. Bic diém cla dir liéu céng nghé sinh hoc

Nguén co s& dir liéu lién quan dén sinh hoc dugc truyén tat trén mang
v6 clng da dang, phong phii vé ching loai va dé so vé khoi lugng, vdi toc
do gia tang manh mé theo thdi gian. Vé noi dung, co so dif liéu trii rong
trén tat cd cdc mat khdc nhau, tir céc thong tin chung vé tiém luc khoa hoc
v cong nghe cla cdc co quan, dén cdc thong tin vé cic cong trinh khoa hoc
da cong b6, cdc tap chi chuyén nganh... Trong d6 chiém khéi luong 16n va
da dang nhat 1a cdc két qua nghién ctu trén doi tugng sinh hoc. Bic diém
chung nhat ctia cic dir liéu nay 1 duge biéu dién dudi dang s6 hay ky tu
trong cac tép dir lieu don l¢ hay dudi dang cic chuong trinh thuat todn hoan
chinh rdt thuan tién d€ cat giit hay trao déi, Vé dac diém ciu tric, nguon
thong tin niy ¢d thé phan chia so bo thanh haj mang 1én la mang dir licu so
cdp va mang dif liéu thit cap:

* Mang dif liéu so cdp bao gém tdt ci cdc dir liéu thu duge qua phan tich
true ti€p, bang cic trang thiél bi twong ng, thi du cd s& dit lieu thuc
nghi¢m phan tich cau triic DNA, ciu tric chudi amino axit, cdu tric va
dac tinh enzym, vé cdc hop chét hitu co khic (hydratcarbon, vitamin,
lipid...) hay cdc dac tinh phan loai sinh hoc, thong tin vé da dang sinh
hoc, vé cdc dudng hudng trao déi chat trong ca thé séng...

* Mang dit liéu thi cap bao gém céc dit ligu va thong tin thu dudgc trén co
s& phan tich, khdi qudt hod, h¢ théng hod hay thong tin mo phéng cho
timg doi tugng hay nhém déi tugng sinh hoc trong thé gidi tu nhién.
Mang dit li¢u ndy duoc hinh thanh théng qua viec xir 1y hang loat mang
dir liéu thyc nghiém rdi rac, dé tir d6 ¢6 thé khadi quat hoa thanh quy ludt
bién doi cia né hay mang dir liéu hinh thanh khi xir Iy cac két qua
nghién ciiu cu thé, trén co s& cdc quy luat da phat hién duge qua khai
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thac co sd dir ligu cong nghe sinh hoc. Mang dit lieu nay bao gém ca
mang thong tin md qua d6 nha sinh hoc ¢6 thé khai thic phuc vu cho
viée dinh hucing, hoach dinh ke hoach va 6 chite thue nghiém khoa hoc
HEp theo sao cho higu qua hon. Hoac trén co sé phdt hién nidm bét duoc
quy fudt van dong cla tu nhién k&t hop véi nén tang logic chinh xdc clia
thé giSi song, nhi sinh hoc c6 thé xay dyng ¥ tudng, mo phéng “thiét
ké” ra cdc san phdm hoan todn mdi, tham chi ¢6 thé chua xudt hién
trong thién nhién... D xir 1y phan tich co s& dit licu trén, dwong nhién
khong thé xem nhe vai trd clia cdc chuong trinh hay céc thuat todn xir 1y
di lieu sinh hoc itng dung. Cdc chuong trinh nay duge thict k& doc lap,
hoac timg phan hoge toan bo, dudi dang tich hop ngay trong céc thiét bi
phan tich hién dai. Chinh cdc y€u t6 nay ciing la mang dir licu hét sitc
quan trong, g6p phin tao ra wu the ing dung 1o 1én cha tin-sinh hoc.

3.3. Mot s0 co s6 dir liéu sinh hoc 16n trén thé gidi

Co s dit lieu sinh hoc 1a ci mot kho tang dit licu khéong 16, duoc fuu gii

trong h¢ théng rong 16n cdc co si dit lieu, dudi nhicu hinh thic va dinh
dang khdc nhau, trong d6 chiém khéi fugng I6n va noi dung phong phii nhat

la mang dir ligu sinh hoc phan tir vd cong nghé sinh hoc. Quy mo vi ciu

tric cua timg ¢o so dif [iéu ¢6 nhitng dic diém riéng, song nhin chung ¢6 thé

phan chia theo ni dung thanh moét s6 mang dit li¢u chinh 16n sau:
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Dir licu vé thong tin thong thudmg (sdch, tap chi, @i liéu thong tin...
dang s6 hod), thi du: co s& dif liéu vé cdc cong trinh khoa hoc di cong
bé PUBMED (http://www."ncbi.n]m.nih.gov/PubMed/), co sd dir lidu tap
trung vé ming y - dugc (http://www.embase.com), co sO dit litu vé

mang nong nghiép (http://www.nalusda.gov/general infofagricola/




agricola.html), co s¢ dir liéu tap trung vé méang théng tin vé ¢é sinh hoc
va dong vat hoang da (hutp://www.biosis/org), co so dir liéu tap trung vé
mang bénh hoc trong néng nghiép (http://www.cabi.ore) ...

Dix lieu vé phan loai hoc, thi du: ¢ s& dit lieu vé& phan loai sinh hoc
cua NCBI (hup://www.ncbi.nlm.nih.gov/taxonomy/), co s& dit litu vé he
thong thong tin phan loai cdc gidi (http://www.itis.usda.gov/itis/), co s&
dir lien cua t6 chitc qudc t€ vé cdc thong tin chung vé thuc vat
(htepr//www.iopi.csu.edu.aufiopi/) ... (mang dif liéu nay rit phong phd vé
ching loai, song trong chitg myc nhét dinh vin bj ring buodc do sy
khac biét tuong d6i con ton tai gitta mot vai hé thong phan loat).

Dit lieu vé cau tric va dic tinh cia nucleotide va genom: Day 12 mot
trong hai mang 16n nhdt, da dang va phong phd nhét trong kho tang dir
li¢u cong nghé sinh hoc. Ve dix li¢u cau tric chudi nucleotide, trude hét
phai ké dén co s¢ dit li¢u hop tdc lién két chung giita EBI, NCBI va
DDBJ (khi can khai thic ¢d thé truy cip vao mot trong ba dia chi:
http://www.ncbi.nlm.nih.gov/Genbank/index.htmi,
http://www.ebi.ac.uk/embl/databases/, hay http:/fwww.ddbj.nig. ac.ip.

Ve dit lieu genom ¢6 thé thi du mot vai co s& dit ligu 16n nhu: co s&
dit liéu vé gen nguci (OMIM: hitp://www3.ncbi.ntm.nih.gov/Omim/ va
GDB: http://www.gdb.org), cd s& dit liéu vé vi khudn E. coli
{(http://cgsc.biology.vale.cdu/top.html va http://www. susi.bio.uni-
giessen.defecde/ecde.html), co s& dir liéu vé nAm men
(http:/fwww.mips.biochem.mpg.de/proj/veast/ va hitp://genome-
www stanford.edu/Saccharomyces/)

Dit liéu v¢ cau triic va diic tinh chudi amino axit va protein duge xem 1a
mat trong hai mang dif liéu 16n nhit vé cong nghé sinh hoc. Trong nhém
nay phai ké dén cdc co sd dit lieu 1én nhu: Protein Information
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Resources PIR (http://www.nbrf.georgetown.edu), SWISS-PROT
(http://www.cxpasy.ch hay http://www.ebi.ac.uk/swissprot/)
TrEMBL (http://www.ebi.ac.uk/trEMBL/),

PROSITE (http://www.expasy.ch/prosite/) , PRINTS
(hitp://www.bioinf.man.ac.uk/bsm/dbbrowser/PRINTS/PRINTS. html)..
cd s¢ dit liéu proteomic trong (http://www.genom.ad.jp/kegg/,
http://fwit.mes.anl.gov/WIT2/, http://www.ncbi.nlm.nih.gov/COG) ...

e Dif liéu vé enzyme va cdc dudng hudng trac doi chat, thi du ENZYME
Databases (hitp://www.expasy.ch/enzyme/), vé dic (inh enzyme
BRENDA (http://www.brenda.uni-koeln.de/brenda/), vé enzyme va
phan tng enzyme (hup://www.genome.ad. jp/dbget/tigand.html) ...

Méi co s¢ dit lieu ¢6 thé dinh hudng tap trung vao nhitng mang thong tin
riéng. Song tat ca moi co s& dir lieu déu duge xay dung vdi tiéu chi dam baio
dé dang truy cép, quan 1y, vA khai thdc cho ngudi khai thdc dif liéu, nhdm
ho trg giip ho dé dang tim ki€m dugc thong tin mong mudn. D¢ thoa méan
yéu cau trén, nhin chung tat ci cdc co s6 dir liéu déu cung cdp cho khéich
hang cic chuong trinh fim ki€m va két ndi lién thong dir li¢u rat hiéu qua,
thi du Entrez trong NCBI, SRS trong EBI hay SRS trong DDBJ...

3.3.1. Cosodir liéu Trung tam Théng tin Quéc gia
vé Cong nghé Sinh hoc My

Co so dir li¢u Trung tam Thong tin Qudc gia vé Cong nghé Sinh hoc My
(National Centre for Biotechnology Informatic - NCBI) dugc thanh lap nam
1988. Day la mot trong sG céc co sd dit liéu sinh hoc 16n nhat the gisi hién
nay. Co s& NCBI quan 1y ngudn thong tin sinh hoc khéng 16, v6i khoang
25.10° nhém dix liéu khac nhau, bao gém tir thong tin vé cdc cong
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trinh dd cong bo, dén dit lieu vé cau trdc chudi DNA, cau tric chudi amino
axit, cdu tric gen cdc lodu, cdu tric khong gian ba chiéu cha cdc co chat
khic nhau... Nguén thong tin dit liéu trong ngan hang dugc to chue va quan
Iy theo ting nhém tin, v6i su lién thong két néi chat ché gitta cac nhém véj
nhau (hinh 3.7). Khi truy cap vio ngan hang, sir dung cong cu tim kiém dir
lieu Enfrez, ngudi khai thdc tin ¢6 thé dé ding truy cap khai thic cic nhém
tin trong co sd dit licu cta NCBI véi céc dutng dan siéu lién kot dé két noi
lién thong rdt thuan tién va hicu qua. Sau day 1a mot so mang di li¢u 16n
cua trung tam dir liéu ndy;

¢ PubMed: NCBI la mot trong 56 it cdc dia chi tin clly cho cdc nhi khoa
hoc cong bo két qua nghién citu cia minh. Méi cong trinh cong bo nay
duge dinh dang phan loai bing mot gid i s6 (MEDILINE Unigue
fdentifier - MUID). NCBI st dung md 6 nity [am ma hicu co sé dé cung
cip hang loat dich vu thong fin kém theo, thi du: théng tin vé téc gia,
di¢m tém tat toan bo cong trinh, tém tit noi dung chinh, duong dan dén
cdc cong bo khdc 6 lién quan... Do nhu cdu cong bd két qua nghién citu
néi chung, va khai luong cong trinh cong bé trong MEDLINE néi riéng,
ngay cang tang nén NCBI dd cung cip loai hinh dich vu méi PubMed.
Dich vu PubMed s& cung cép cho ngudi khai thdc tat ca cic cong trinh
khoa hoc di cong b6 trong MEDLINE va cdc cong trinh lién quan ciia
cang tde gid hay cdc cong trinh cla tde gia khac ¢ ciing cht dé. Thii
gian gin day, NCBI con dua ra dich vu PubMed Central, dé cung cap
thém cho ngudi truy cap cd nhitng cOng trinh khoa hoc di nim trong ké&
hoach sdp phat hanh (do cdc nha xudt ban cung cip dé gidi thiéu trudc,
dudi dang thong tin tdm tat giri cho PubMed).

* GenBank: La mdng co s dit licu vé cau tric chudi DNA vi chudi
amine axit, véi don vi co s¢ la cic 1€p dit liéu cla timg mach don, kem
theo thong tin mo td vé dac tinh cta ching. Cac 1@p dir lieu nay duoc to
chire theo nhém (Division ), ¢cic nhém duoe 16 chife theo cau tric phan
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loai loai. Tat ca cdc thong tin lién quan dén chudi déu do chinh tdc gia
cung cap. Co s6 dif lieu GenBank déng thoi 12 san phdm hop tdc qudc t&
gifta ba trung tam dit liéu gen 1én nhat thé gidi la: GenBank of NCBI
(/SA), DNA Data Bank of J.?pan (DDBJ, Mishima, Japan) va European
Molecular Biology Laborat.ory nucleotide database (EMBL, at EBI,
Hinxton, England). Ba co s& nay thuc hién ch& do két ndi truc ti€p va

trao déi cap nhat thong tin hang ngly, nén thuc chét ca ba co s déu sd
hiru tat ca khoi Juong thong tin clia hai co sé kia, va nguoc lai, dé



thanh co s¢ dir lieu gen 13p trung va I6n nhat the gidi. Vé ban chit ciu
triic, o s¢ dit liéw ndy gém hai mang 16n riéng biét la: mang dit liéu vé
protein va mang dir liéu vé nucleotide, trong dé co sG dir ligu vé
nucleotide duge sir dung lam dudng din dé truy cap sang ca dir liéu
tuong g ve protein (song chi y rang viéc thay déi, stra chia hay bo
sung them thong tin vao ting tép chi ¢6 thé thue hi¢n duoc tai co sé dix
lieu dang ky dau tién).

Entrez System: Thong thudng, méi tép dir lieu déu truyén tai hang loat
thong tin khdc nhau, trén co s té chic theo nhom, timg thong tin nay
duoc sap xép tai cdc thur muc thich hgp trong kho tang co s dit I'it“_:u cua
NCBI. Dich vu Entrez ra d&i nhim két néi lien thong gitta cdc mang dit
liu nay, giip cho ngudi truy cap ti€p can nhanh va ddy da cée thong tin
tim ki€m. Nhur vay, tu Entrez khong phai Ia mot co s dit liéu, ma khi sir
dung dich vu nly ngudi khai thc 6 thé dé dang ti€p can cdc thong tin
lién quan tir nhiéu mang dit liéu khéc nhau, thi dy: dir liéu truyén thong
tir PubMed, cau tric va cédc théng tin lién quan cua chudi xodn kép
DNA va chudi nucleotide, cau tric khong gian ba chiéu cla chuéi
protein... Dich vu Entrez bao gém nhiéu mang dich vu nhé nhu:
Netghboring (tim kiém thong tin ¢6 ndi dung gdn gii nhau), BLAST
(Basic Local Alignment Search Tool), VAST (Vector Alignment Search
Tool), Hard Links...

3.3.2. Cosé dit licu EMBL

Phong thi nghiém Sinh hoc Phan tir Chau Au (European Molecular

Biology Laboratory - EMBL, 1974) 1a hé¢ thong lién két cac phong thi
nghiém sinh hoc cta 17 nude Tay Au va Israel, trong d6 tap trung vio nam
(rung tam nghién ctu I6n & Heidelberg va Hamburg (CHLB biic), Grenoble
{Phap), Hinston (Anh) va Monterotondo (Iralia). VGi muc tiéu xay dung, hiru
git, X1 1y co s& dit liéu va cung cdp cdc dich vu thong tin lien quan d€n sinh
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hoc phan tr va tin-sinh hoc, Vién Tin-Sinh hoc Chau Au (Enropian
Bioinformatics Institute, tnre thuge EMBL) duge thanh lap chinh thitc vao
ndm 1994. Qua qua trinh xay dung va phit trién cg s¢ dit liéu ciia EBI (EBI
Databases) hién dd trg thanh mét trong ba ngan hang dit licu sinh hoc 16n
nhat trén the gidi.

Co s6 dit ligu ndy duge t6 chifc va quan 1y theo khoang tim muoi mang
khac nhau, trong d6 I6n nhat tap trung vao cdc mang: EMBL Nucleotide
Sequence Databases, TtEMBL and SWISS-PROT protein  sequence
databases, Macromolecular Structure Database (EBI-MSD) of 3D co-
ordinates of biological macromolecules vi RHdb database of radiation
hybrid maps. Dong thoi, EBI con cung cdp hau hét cdc chuong trinh phan
tich va x(r 1y thong tin sinh hoc nhu: EASTA (Smith vAi Waterman, 1981),
BLAST (Altschul va déng nghiép, 1990), CLUSTALW (Thompson va dong
nghiép, 1994) and Smith & Waterman (Smith va Watcrman, 1981), DALL
(Holm va Sander, 1997) ... Viéc quan Iy, tim ki€ém va khai thic co sG dir licu

khong 16 ndy duge thue hién dé dang qua chuong trinh SRS (Scquence
Retrieval System). Sau day diérn mot vai thong tin chinh vé ba co s dir liéu
lén cua EBI:

¢ Mang dir liéu cau tric DNA (EMBL Nucleotide Sequence Database,
goi tat 12 EMBL - thanh lap nam 1998) hién dang luu giir théng tin vé

cdu tric va dac tinh lién quan cia khoang trén hai triéu doan chudi DNA
(v6i khoang 2.3 (i cap nucleotide). Dong thoi, nhu phédn trén di trinh
bay, EMBL két noi lién thong chat ché véi hai trung tam dit licu DNA
16n khdc trén the gidi 12 GenBank (M¥) va DDBJ (Nhat Ban)...

e Mang dir liéu cdu triic Protein (SWISS-PROT va TrEMBL protein
sequence database): SWISS-PROT ra doi nim 1986 tai Trudng Pai hoc
Téng hop Gioneva (Thuy Si) 1a mot thanh vién hop tic thudng xuyén
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val EBI (tr 1987). Pay la mot S0 sO dit ligu 16n vé cdu tric chudi protein
va cdc dac tinh cla ching, ciing vai céc chuong trinh xir 1y, mo phong
cdu tric va dac tinh phan ti protein. Do nhu ciu cung ¢dp va xir ly thong
tin lién quan dén mang nay rit 16n nén, sau do, EBI da thiét lap thém ca
sO dit lieu TrEMBL, cing tén tai song song va két ndi chit ché véi
SWISS-PROT. TrEMBIL. cho phép déng hoan toan cdc dich vu luwu
gitt, bao quan va phan tich xir 1y thong tin, dam bio cung cap dich vu
khat thic truc tuyén 24/24 gies cho ngui {ruy cip.

¢ Mang dir liéu cau triic cic chat phan tir luong 16n (Macromolecular
Structure Database - EBI-MSD), 12 co s¢ dit lieu lien quan dén céc hop
¢hat sinh hoc €6 phan (it lugng [én. EBLI-MSD chinh 12 sin phiam cta du
n “Macromolecular Structure Database Projeet” cGa EBI nhim hop tic
cung khai thic thong tin chung véi US-RCSB (Research Collaboratory
Jor Structural Bioinformatics, USA, noi quan [y co s& dit lieu 16n vé
protein - Protein Data Bank -PDB).

3.3.3. Cosaditliéu CIB - DDBJ

Ca s dt licu CIB - DDBI (Center for Information Biology and DNA
Data Bank of Japan) 1a co sé dir licu dat dudi su quan ly ciia Trung tam
Thong tin Sinh hoc, Vién Di truyén Quéc gia Nhat Bin (Japan National
Institute of Generics). CIB-DDBJ 12 co s& dit lieu cong nghé sinh hoc quan
trong va 1a co' s¢ dit licu DNA duy nhat & Nhat Ban, Co s§ di licu nay ducc
xdy dung trudc hét nham phuc vu cho hoat déng khoa hoc ciia edc nha sinh
hoc Nhat Ban. Tuy nhién, do hop tdc v lién két thong tin v6i hai trung 1am
dit ieu hing dau the gi¢i NCBI va EBI, nén CIB-DDBI da trd thanh |a mot
trong ba trung tdm dir ligu |6n nhat the gidi hién nay. Co s& di liéu nay
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cung cip tryc tuy€n cho ngudi sir dung rit nhiéu nhém théng tin khéic nhau,
bao gom cd thong tin thudng hay truy ¢dp va khai thac hay cdc chuong trinh
xir 1y thong tin, thi du: SRS, gententry, FASTA BLAST, S&W, Search
SQmatch XML, TXSearch GIB, ClustalW, GTOP LIBRA...

Ben canh CIB-DDBIJ, Vién Di truyén Qudc gia Nhat Ban con quén 1y
nhi¢u ming dir liéu khac nhe: WFCC-MIRCEN (World Data Centre for
Microorganisms, www.wdcm.nig.ac.ip), Genetic Resources Databaces
SHIGEN (SHared Inform. of GENetic resources, www.shigen.nig.ac.ip} ...
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4 NGHIEN cUU CAU TRUC CHUOI
- DNA VA AMINO AXIT

4.1. Co s6 xay dung chuong trinh xtr ly dir liéu

Su phat trién cua sinh hoc phan tir dd cho phép khang dinh ring axit
nucleic 1a don vi cd sG vat chat cla di truyén va protein la thanh phian quan
trong bac nhat trong moi co thé séng va ching duoc cau thanh tir 20 amino
axit khac nhau. Trong moi t& bao séng déu chi ¢é nam loai nuclectide va
gilta cdc nucleotide niy chi khdc nhau & ban chit cua céc bazo trong thinh
phin 14 Adenine, Guanine, Cytosine va Thymine (hay Uracil).

B B

T % o | 1| 0 ‘
on—p-obotom) AN o Tomrop o AN
OH OH OH H H OH OH OH H
NL Hon  on

DezoxyribeNucleotide Axit (DNA) RiboNucleotide Axit {RNA)

NH.

<XN | NH </N\T|)\\\N Bazg purin
e T
H

NH, h
Guanine Adenine
*

NH, o Q

Baza pirimidin | N e | NH | l-'
NAO N/J\O [\l,] 8]
| ! .
H Cylosine H Thymine M Uaeit

Hinh 4.1. Ponvi co s¢ cia md thong tin di truyén
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Cdc nucleotide nay lién két va xap xép theo trat tu nhat dinh dé hinh
thanh cdc doan don vi DNA mang thong tin di truyén, dugc goi la cdc gen,
So d6 nguyén 1y cau tric DNA dugc mo ta trong hinh 4.2.

o~ dau §° 57
| 5

Totodia
o 4CH H
HY¥ H H

H

Hinh 4.2. Nguyén ly cau tric xodn kép DNA

A: So do cdu triic lién két cde nucleotide

B: Lién két cap bazo tiong dong ddc hiéu trén chudi
C va D: M6 hinh cdu triic xodn kép DNA
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Thanh phan mang thong tin di truyén clia moi sinh gidi déu ¢ ban chat

DNA (chi ¢6 mot s6 loai virut 1a RNA). Su khdc biét gitra cée loai chinh 12
do dic trung DNA cua chiing, & cau tric gen, d s6 luong, hoat tinh va su
tuong tdc gifta cdc gen trong qua trinh song. Cau tric DNA cla sinh gidi
mang tinh 6n dinh rat cao, do hinh thanh cau triic xodn kép dac trung. Lién

két nay la két qua cua su két cap gidta hai bazo nitg trong (ng trén hai soi

ludn tuan thu quy luat coa hai cap bazo purin — pirimidin 13 A-T va G-C
(hinh 4.2).

Nh& cdu tric xoan kép trén nén trong qud trinh sinh sin, trat tu cau tric

DNA dugc tdi ban vdi do chinh xdc cao. Qud trinh tai ban DNA ¢ thé mo

ta tém 1at gdm hai giai doan sau {(xem so dé hinh 4.3):

Giai doan khoi mao: Vao ddu giai doan sinh t0ng hop, mot protein dic
hiéu B dam nhiém chic nang nhan biét di€ém khoi ddu sao chép sé lién
két vao di€m khdi ddu sao chép ori (replication origine). Tiép theo
cnzyme topoizomerase s&€ lién két vao hai phia diém khoi ddu vh dam
nhi¢m nhiém vu lam gian xoan. Trong khi d6, hai phan ti enzyme
helicase lién két vao hai sgi don DNA d¢ tach mach tao ra chac ba sao
chép [chac sao chép co truong hop hinh thinh déng thai vé cd hai phia
cua diém khéi ddu, song ciing ¢6 thé chi xay ra theo mot phia, v & &€
bao nhan hoan thi¢n (cucariotr), chudi xoan kép DNA dudi xoan tai mot
$6 vi tri nhat dinh tao thanh ciing hic nhiéu chac sao chép). Dong thai,
cdc phan tir protein SSBP (Single Strand Binding Protein) lién két vao

- hai soi don dé 1am phén ly hoan toan hai soi véi nhau.

Giai doan tong hop kéo dai mach: Qud trinh téng hop kéo dai mach xay
¢6 trinh tu va kifu xiic tdc khdc nhau trén hai sgi DNA, trong d6 mot
soi duge tong hop kéo dai lién tuc (soi din — Leading Strand), con soi
kia (s0i cham — Lagging Strand) dugc t6ng hop theo timg doan Okazaki
réi mdi ndi lai v6i nhau. Qué trinh kéo dai nay duge xiic tic bdi hé
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enzyme DNA-polymerase. Trén soi dén, ddu tién enzyme primase sé&
gan vao sgi ¢6 dau ty do 3’ mot doan mo6i RNA. Tiép theo, phitc hop
enzyme DNA-polymerase 1II s& doc trinh tu mach khuon va kéo gan
ti€p cdc nucleotide ti€p lai thanh mach va vao dung vi tri tuong tGng véi
trinh ty chudi khuon theo huéng 5°-3’ (néu lip ghép sai, hoat tinh
exonuclease s€ cat lui nucleotide nay va lip ghép nucleotide khéc tuong
ing ding tro lai). Cdc nucleotide trude khi tham gia phan wng duoc
phosphoryl hoé thanh dang hoat dong mang nang luong,.

3l

o

L]

Huwong dich chuyén
chac sao chép

g
P

Topowzomerase S

DNA -Polymerase £,

Hinh 4.3. So dé nguyén ly tdi bdn bdo toan DNA



Trén soi cham, qud trinh sao chép xay ra gidn doan timg doan va phuc
tap hon: diu tién, mét enzyme primase sé gan lén soi khuon. vio phia chac
sa0 chep, mot doan moéi RNA (khoang 10 nucleotide vi doan méi cdu tric
tuong img v6i cdu tric trén s¢i khuon). Enzyme DNA-polymerase 1l sé
gan cic nucleotide vio méi va tong hop kéo dai theo hudng nguge lai vai
chac sao chép thanh timg doan DNA ngin, duge goi tén 14 cdc doan
Okazaki véi khoang 1000-2000 nucleotide, cho dén khi gip doan méi RNA
trude thi dimg lai rdi enzyme nay roi ra va tiép tuc tham gia vao téng hop
doan mdi. Tiep theo, enzyme DNA-polymerase I sé cat bd doan méi RNA
vt 2an ti€p cdc nucleotide mdi vao lap ddy khoang rong theo hudng §°-3.
Doan DNA ngan mdi nay s& duge néi hai dau vio doan Okazaki hai phia
nhos enzyme ligase dé gin lién mach soi sau.

Trong qud trinh phién ma tdi ban DNA, trong mot s6 trudng hop cé thé
xay ra sut sao chép tong hop “nhdm 1&n” mot nucleotide khong tuong thich
vito mach. Sau d6, nhd enzyme exonuclease, viée sira chita s& xay ra. Thong
thuong vi¢e stra chita s& thay thé nucleotide la dé tuong thich véi trat tu ci
tren sgi kKhuon: song van ¢6 thé xdy ra kha nang nucleotide trén soi khuon
bi thay thé dé tuong ing vdi nucleotide trén soi méi téng hop (theo so dé
hinh 4.4).

Ngodi ra, do nhieu nguyén nhan khéc nhau, trong qud trinh phién mi
hodc ngay cd vio thai diém khong xay ra qua trinh sao chép, ¢6 thé xay ra
viee dut doan mat mot 3 nucleotide, hay bi chén thém vao chudi mot doan
nucleotide khéc, hoac x4y ra hién tugng ndi dao doan DNA bi dit giy. Tat
ca cdc trudmg hop nay déu lam thay déi ban chat trinh tr chubi xodn kép
DNA ban diu, nghia 1% gdy ra dot bi€n cdu traic DNA. Su bién déi nay, phu
thudc vao bin chdt va vi tri thay thé, ¢6 thé khong lam thay déi tinh trang
cua ching (dét bién 1an) hoiic [am thay déi tinh trang ban ddu, hodc lam
xudt hién tinh trang hoan toan méi (dot bién troi).
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Hinh 4.4. So do nguyén ly xudt hién dot bién trong qud trinh phién ma

Protein la thanh phan chinh va quan trong bac nhat clia moi co thé
song. Ciac phan tur protein cé cdu tric phic tap hon nhiéu so vdi axit
nucleic. O dang mang hoat tinh sinh hoc trong diéu kién tu nhién chiing t6n
tai dudi dang cdu tric khong gian ba chiéu phic tap. Vé ban chat, phéan tir
protein la mot polymer ciu thanh tir 20 amino axit khac nhau nhu trong
hinh 4.5.
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Hinh 4.5. Cdu tric hod hoe ciia cde amino axit

Co che qud trinh sinh téng hop protein ¢6 thé mo t& tém tit nhu sau:
Thong tin di truyén ma hod cho phan tit protein lvu giix trong cdu triic chubi
DNA, déu tién trdi qua qud trinh phién ma d¢ tdng hop ra phan tir RNA
thong tin mRNA (& cic sinh vat nhan hoan thi¢n, qua trinh phién mi khong
xdy ra lién tuc ma dit quing do bo qua cdc doan khong mang md sinh tdng
hop intron nam trén sgi DNA). Ti€p theo, phan tf mRNA nay sé tro thanh
sgi khuon cho qud trinh dich ma trén ribosom dé t8ng hop nén phan tir
protein tuong ling. Song song vdi qud trinh trén, cdc amino axit tham gla
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vao qua trinh dugc hoat hod va sé lien két véi cdc phan tr RNA van tai
(tRNA) tuong ting. Tiép theo, cdc phan tir tRNA s& van chuyén chiing dén
ribosom. V6i su nhan biét twong thich cta cdp lién két codon-anticodon
(hinh 4.6), phan tr tRNA s& van chuyén amino axit nay vao dung vi tri lién
két, dugc quy dinh trén trinh fir ciu tric chudi mRNA.

Anticodon

5

3
[ mina

Ribosom
MRNA

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

Theo co ché trén, trinh tu cdu tric chudi amino axit duoc tdng hop ra
tuong dong hoan toan véi cau triic chudi khuon mRNA. Piéu dé cho phép
rit ra két luan la vi tri tuong d6i cta cdc amino axit trén chudi dugc ma hoa
trén chinh céu tric chuéi DNA da duge sir dung lam khuon trong qud trinh
phién ma. Dong thdi, nhur da trinh bay & phén trén, gen 12 mot don vi chic
nang co s¢ cua bo may di truyén va xac dinh mot tinh trang nhat dinh. Nhu
vay, c6 thé néi thong tin di truyén dugc ma hod trong chinh céu tric cua
cac gen tuong ung. Sinh hoc hién dai dd xdc dinh dugc méi bo ba
nucleotide la mot don vi ma thong tin di truyén. M6i lién hé giita cdc don
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vi ma di truyén véi cidc amino axit hay thong tin di truyén tuong tmg duoc
trinh bay trong bi¢u d6 hinh 4.7. Trong biéu d6 nay, thi tu bo ba nucleotide
ma hoa cho amino axit tuong ng 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.

Glycin
Glutamin -

axit
Asparaginic

W tophan

Leucin

Prolin

Threonin

Methionin Isoleucin

Hinh 4.7. Biéu dé xdc dinh ma di truyén

Trinh tu chubi polypeptide trén dugc goi 1a cdu triic bac mot cua phan
tir protein. O trang thdi tu nhién, chudi polymer nay lién két v6i nhau theo

kiéu nhat dinh dé hinh thanh céu tric xodn dac trung o va cau tric p (a-
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helix va f-sheet — cau triic bac hai). Céc chudi o va B nay cudn xodn lai
trong khong gian theo kiéu trat tu riéng cha mdi dang protein tao ra cu
tric khong gian bac ba va phan tir protein béac ba ti€p tuc cudn lai trong
khong gian hinh thanh ciu tric bac bon. Cau tric bac cao 1a dang cau tric
tw nhién phé bién cua cdc phan tir protein va, véi phin 16n protein tu nhién,
Khi cdu tric nay bi phd vd sé kéo theo su thay d6i I6n hay bi mat hoan toan
chic nang sinh hoc cla ching. So dé nguyén ly dang cdu tric co s& cla
phan tir protein dugc mo ta trong hinh 4.8.

HOOC--E Y --NH
\Q\ @/S/ 2
.H c’
2 K/S. "@( D"—l;i
“‘K\H L P
©2" €
R {')
I r
l K
&1 |
D 0
:
H\N V/F®
\R/

Hinh 4.8. M6 hinh cdu triicc xodn protein
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Nhu da trinh bay ¢ phan trén, cdu tric chudi xodn kép DNA, co quan
mang thong tin di truyén, cdu tnic phéan t protcin, qué trinh tdi bin DNA
va qud trinh sinh t8ng hop protein xay ra thco co ché dic thii va logic. Sir
dung cdc ky ty vi€t tat tén cdc nucleotide va tén cdc amino axit ngudi ta dé
dang dp dung cong righ{: thong tin d€ mo phong va mo hinh hod cic qud
trinh dy, nghia ]1a ¢6 thé dé dang s6 hod dé mo td dic tinh tu nhién cla cdc
vat ligu sinh hoc. Trén co 50 nay, viéc nghién ctu, so sanh, xir 1y dir liéu va
thiét k&€ mo phong chuong trinh nghién cdu thuc nghiém ¢é thé tién hanh
mot cdch thuén loi va hiéu qua hon so véi céch thite da thyc hién theo cong
nghé ¢o dién.

4.2. Nghién citu so sanh cau trac chubi

So sanh ciu triic chudi 12 k¥ thuat hay thuat toan dé so sdnh c¢4u tric hai
chubi (pair-wisc alignment) hay so sdnh dong thai nhiéu chudi véi nhau
(multiple sequence alignment), bing cdch tim kigm xdc dinh cdc dic diém
hodc cdc thudc tinh riéng gidng nhau giita cdc chudi. Viéc so sdnh ¢o thé
ti¢n hanh theo timg viing (local alignment) hay thue hién trén toan bo chudi
(global alignment). M6 hinh so sanh don gian nht ¢6 thé mo ta qua so dé
hinh 4.9.

So sarnh tong thé ca chubi
LGPSSKQTGKGS-SRITDN

LN-YTKS AGKGAIMRLGDN

So sanh cuc bd mot doan chubi
LGPSSKQTGK S-SRITDN

MN-YTPS AGKGAIM- LGTN

Hinh 4.9. M6 hinh hai dang so sdnh chuéi gidn don
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K¥ thuat so sdnh cau tric chudi duge ing dung dé kham ph4 thong tin
vé chiic nang, cdu tric chudi va mai quan he tién hod thé hién trong su bien
doi ciu tnic gitta cde chubdi véi nhau. Thi du: hai chuéi ADN tuong déng
cao voi nhau vé ciu tric rat ¢ khi nang cung cé ngudn gde tir cling mot
chudi, nghia 1a ¢6 quan hé ho hang gan giii vé mat ti€n hod véi nhau, va rat
nhi¢u khd nang chiing s& ¢6 nhimg chic nang tuong déng vdi nhau, hay hai
chu6i protein déng nhét cao véi nhau, nhiéu kha nang s€ ¢é dac tinh ho4
sinh va ¢6 cdu tric khong gian tuong ing gidng nhau. Tir kél qua so sdnh
nay. cho phép nha nghién citu ¢6 thé can cit vio dic tinh da biét cha chubi
no d¢ dy dodn dic tinh ciia chudi kia. Nhéy vay, cho phép rit ngén rat 1on
khoi luong thuc nghiém kiém tra céc déc tinh trén vi lam co sd dé XAy
dung céc phuong dn t6 chic nghién ctu tiep theo...

bPé tim hiéu co sd thudt todn so sdnh chiing ta hdy xem phuong phép
phan tich so sdnh sir dung ma tran diém don gian sau day: Gia sir ngudi
phan tich cdn so sénh do twong déng (hay phan ly) cha hai chudi vé6i nhau.
Déu tién ngudi ta thiét lap bing 6 vudng va chép trinh tu mot chudi theo
hang va mot chudi theo cot doc vudng goc vai nhau. Sau d6, danh diu vio
tit cd cdc 6 vuong tuong tng cung v6i mot nucleotide, diing thude ké néi
cdc 6 duge danh diu lién ké nhau theo chidu dudng chéo phia géc trén bén
trdi k¢ xudng d¢ xdc dinh doan chudi tuong déng theo so d6 hinh 4.10.

Trong thi du so sdnh nay, c6 thé thdy dudng nhu tén tai mot kha nang [a
hai chudi c6 ciing nguén géc, v6i sy sao chép “nhadm 1dn” giita chiing &

doan GGC va mot dot bién dit doan tai C theo so dé nhu sau: '

ATCGAG GCTAATCACACT
ATCGACTATAAT+ACACT
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Hinh 4.10. So d6é ma trdn diém so sdnh xdc dinh cdu triic chudi

Vi phuong dn so sinh dong thoi ba chudi: ATGT, TGC va CT thi so
dé nguyén 1y gian don nhat ¢6 thé mo ta qua hinh 4.11.

WA .........
¢ R e
_TGC -
T W P
4 x':
T o
e'; H‘r.
xirst phat ™ T G T

Hinh 4.11. So d6 nguyén Iy so sdnh cdu triic ba chuoi



Tuy nhién, dé tim hidu va khém pha quy luat vé su twong déng va/hay
phan ly cia cdc sinh gidi trong tur nhién, doi hoi phai nghién ciu trén lugng
rit 16n cac chudi ¢6 dac tinh gan giii nhau, Nghia |13 phai ti€n hanh phép so
sanh dong thdi timg cap voi nhau va tit ca cic cap doi tugng nghién city,
D¢ thyc hién duoc muc ticu trén, nhiéu nhém tic gia di hoan thién cic
chuong trinh xir Iy dir lieu da chudi (Dinamic Programing for Multiple
Sequence Alignment - wén co s& ing dung nhiéu thuat (o4n khac nhau, thi
du cdc thuat todn ma tran PAM, ma tran BLOSUM, thuat todn mé hinh hép
den Markov...). Sau day 1a mot s6 dia chi (hay dudng dan sieu lien két) va
dac diem chinh ciia mot s chuong trinh phan tich cau tric hién nay:

* Diaglin2.2.1 : htlp://bibiserv.techfak.uni—bielefeld.dc/dia[ign/

o AlignACE3.0 : mp://atIas.med.harvard.edu/cgi-bin/alignace.p]

o  Genome Vista - hltp://pipeline.lbl.gov/cgi—bin/GenomeVista

*  MAVID multiple alignment: hltp://baboon.math.berkclcv.edu/mavid/

* Partial Order Alignment : http://www.bioinfonnatics.ucla.edu/poa/

* multiple alignment of genomic sequences using CHAOS and
DIALIGN : mp://dialign.gobics.de/chaos-dialign-submission

» Wavis Alignment visualization fools - http://wavis.img.cas.cz/

* The Gibbs Motif Sampler (for DNA)
http://bayesweb.wadsworth.org/cgi—bin/gibbs.Q.pl?data type=DNA

o Meta-MEME - htlp://metameme.sdsc.edu/submil-vcrif\/.html

¢ GP Sequence Homology Search -
htlp://spock.gencs.nig.ac.iD/~gen0me/adseqsch.htm!

*  MaliP | Multiple alignment Jor protein sequences -
http://www.softberry.com/berry.phtml‘?tooic:mali&group:programs&s

ubgroup=malj




5 CHUGNG TRINH PHAN TiCcH
* cAU TRUC CHUOI ClustalW

5.1. Pai cuong vé chuong trinh Clustal

Chwong trinh “Clustal” 1a ddy cdc phién ban phan mém phan tich két
qua thi nghi¢m vé cdu triic chudi DNA hay protcin, bang phuong phap so
sanh dong thi gilra tit ca cdc chudi ma nguoi yéu ciu da lua chon cung
cép cho chuong trinh (vé khdi lugng, vi tri cdc doan d(t hay doan chen dac
hiéu...). dé tim ki€m phét hién ra nhiing dac diém ddéng nhdt, dic diém gan
gili hay phan ly giita chiing. Qua d6, chuong trinh s& xay dung cay tién
hod v cung cap thong tin lién quan dé du dodn dac tinh clia chudi phan
tich. Phién ban Clustal diu tién duge viét bang ngdén ngit FORTRAN
(1989), cdc phién ban sau hoan thién dan va hai phién ban cudi “ClustalV”
va “ClustalW” duoc viét bing ngon nglt TURBO C (hai phién ban cudi
nay c6 thé chay trén nhiéu moi trudng khic nhau: UNIX, MAC va PC).
Ngudi sit dung c6 thé tdi mién phi tdt ca cc phién ban chuong trinh
“Clustal” qua internet. Tuy nhién, hiéu qua va tién lgi hon ca la gui dit ligu
vA yéu cdu phan tich dén cdc ngan hang dif liéu I6n dé “phan tich va xur ly
trirc tuyén” (6 thé truy clp qua céc dia chi:
http://npsa-pbil.ibep.fr/cei-bin/npsa automat.pl?page=npsa_Clustalw.html
http://www.ch.embnet.org/software/Clustal W.html; hay
http://www.ebi.ac.uk/Clustalw/ - phién ban cudi “ChustalW” xem
Thompson, J. D.; Higgins, D.G. and Gibson, T J. (1994} - Nucleic acids
research, 22(22):4673-4680).
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Ngay nay, viéc xtr ly phaﬁ tich cdu tric chubi da tro thanh cong cu hét
stic quan trong trong cong nghé sinh hoc. Thi du két qua so sdnh cau triic
chudi protein cho phép chi ra céc viing bao toan va viing phan ly ctia chudi
kiém tra. Trén co sd d6, nha sinh hoc ¢6 thé du dodn duge dic tinh chudi,
hoach dinh cdc thuc nghiém dé kiém tra lai cdc dac tinh ctia chudi, hoac
tim kiém phuong dn tdc dong nham lam bién d6i cdu tric chudi, hay tir d6
du dodn dugc cdu tric va dac tinh cba cédc protein méi (bao gém ca cic
san phdm nhan tao maéi dugc tao ra mang cdc dac tinh mong muén). Viéc
so sanh ¢ thé tién hanh theo phuong dn toan bo (global alignment) hay
timg doan (local alignment), so sanh téng hop véi tat ca cdc chudi da lua
chon hay so sdnh tirng cap chudi riéng ré vé6i nhau... Giao dién truc tuyén
chuong trinh ClustalW ¢6 dang nhu trong hinh 5.1.
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5.2. St dung chuong trinh

Dir li¢u ctia chubi cin phan tich cu tric phai dugc luu toan bo trong
mot t€p dudi moét trong cic dinh dang ngoén ngit sau: FASTA (Pearson),
NBRF/PIR, EMBL/UniProt/Swiss Prot, GDE, ALN/ClustalW, GCG/ MSF
va GCGY/RSF (Thudng cdc chuong trinh tich hop sin trong thiét bi phan
tich hién dai hay dit liéu luu trit trong cdc ngan hang dit liéu truc tuyén déu
da chuyén két qua dinh dang thanh mot trong céc ngon ngtr trén). Chuong
trinh xir Iy s& tu dong nhan dang cdc dang tép trén va phan biét chudi
DNA/RNA hay chudi amino axit.

Gia sir nguoi phan tich mudn so sanh dit liéu chudi ciia minh (gia dinh
la chubi ky hiéu BF056441) véi cac chubi da lua chon 14y tir trong cdc ngan
hang dir liéu (xem két qua tim ki€m, chuong 9) hay so sanh nghién citu dic
diém céu tric giita cdc chudi trong ngan hang c6 dac tinh gan giii nhau, véi
cac ma hiéu ctia chudi nhu sau:

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

Dé phan tich, ngudi sir dung tai vé tir ngan hang di liéu céc tép c6 ma
hiéu néu trén va chép tudn tu vao ciing véi tép dir liéu clia minh thinh mot
tép chung (khong can phan biét thir tu cic chudi duoc chép). Mbi chudi
gom hai phan: dong thong tin ddu (gém 4 thong s6, phan cich bing diu *;”
a: ky hiéu khéi ddu “>”, ky ma hiéu chudi, tén chudi va mo ta tém tat dac
tinh chuéi) va phan sau 1a thong tin trinh ty chubi. Tép dir liéu chung c6
dang nhu sau:

>embl:BF056441 BF056441; 7k05a04.x1 NCI_CGAP_GC6 Homo sapiens cDNA
clone IMAGE:3443238 3' similar to SW:TPM4 HUMAN P07226 TROPOMYOSIN,
FIBROBLAST NON-MUSCLE TYPE ;, mRNA sequence.
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acagttqcadqaaL:taaagtgtggattttattccatchacaattCQ“taqtgLatttc

:agtgtgqtgctqaataaataggaataaatgctacttaaggaaaaaaLaagagag
'*-ggtgccatt;gaaaaaaaaaaggqaaggaatgagatt:aactggtgctc
atacaaaataLttggtcatgtatLcataatttgcttgacatttccaqc
a;chqaagatqgcaataacaaaaggaacttcttacaagagaagagaaagacccanqag
L..uagaqtthtgttqgaacaagact:ttctgttttq:ttatatacagttaagttcg:t
Lagtgtctqatccaqtgtctgatgtaaqcccacgttctcttct:tggcctqggcaagttt
ctcttccaggtcatcaattgtcttttccaq:tttqcaaccgtt:tctctgcaaattcagc
acqggLctcagcntctttcaqtttqtcaqacagaagtttaatttcthttcatatLtgtc
thcttttcagaatacttttcaqatgcagcctccagagacttcagattgtaqtta:aatt
ctgagttcthtccagqtca:cacat:LLattcagacac:tccgcacgcttctctqccct
ctecagclaacoconteo
>embl:BEU48719 BES48714; uwd DGyt Soares_thymas 2NBMT Mus
musculus cDMA clone IMAGE: 3419148 5' s priiar to SW:TPM4 HUMAN
POY2ZE TROPOMYOSIN, FISRCRLAST NON-MJSCLE TYPE ;, mRNA sequence.
:gttaccaatcchttﬁqcatttcctgcaagg:qgaaacctggtaataag:qgaa:ttcL
tacaaaagaqqaagacaggq:acactctcLqgagtqqagtqutgttaaaacaqtactct
Lctggtttagtttatatacagttaagt:cgtLtagtgLctggtccagtgtctgaLgtaag
cccacattctctt:tttqgcctgggcaagtttttcLt:caggt:atcgattgzcttc:c:
aqttLaqaaactgtcctttc:gcaaactcagctcgggtctcagcctccttcagcttgtca
qacagaaqcttgatttct:cttcatatttatcctccttttcaqaa:actt:tcaqaagca
qcctccangatttcaqattgttagtta:attcttgagctcttcttccagqtcaccacac
tttagttcagaLacctccgccct:tcctctgctctcttcagctcaccctccagqatgacc
aacttacguqcaacc:cctcatac;tchqchqctacgtcagtgatgtgcttggc:qct
ttgagctgcatctccaqgatctacatc:tt:gctcatctttcatggcttcht::ctdL:
accttcatgccLctctcactctCatcagcagcCCLctctgcct::ttcagat:ctq:aaq
gotgiggeoagotgetotgacoctgtaooaattantto
ombliBF0Z2413 BEOZ2813; uwdCali.xl Soares thymus 2NbMT Mus
Tusculus cCNRE clone IMAGE:2419148 3' similar to SWiTPMa_ _RAT PO9445
TRCEOMYOSTH 4, EMBRYON!C FIBRCBLAST ISOFORM ;. MRNA sequence,
ccqqatcccaqcagaacgat:gagctatqgccqgcctCaactcactgqaggcagtgaaqc
gcaaqat.caqgccctqcagcagcaggcagacga:gcagagqatcgcchcaaggcctgc
agcgcqaac:qqatgccqagcgcqagcggcchagaaagctgaaggagatgcagccqctc
tcaaccgccgcatccaactgctggagqagga&c:ggaccqqgctcaqgagcaqctggcca
:agcc:tgcaqaatctqgaagaqgcagagaaggctgc:ga;gagagLgaqagaggcatqa

aqqta&tagagaaccgagccatgaaaqa:gagqaaaagatggagatcctggaqa:gcaqc
tcaaagaagccaagcacatcactgacgaagccgaccgcaagtttgaqgaggttgctcgt

ramil :BeA52255 BF452255; uzfedll.yl NCI CGAP LuZ9% Mus musculus cCNA
clone IMAGE:3675357 9' similar to SW:TPM4 RAT P09455 TROPOMYQSIN 4,
EMBEYCGNIC FIBROBLAST ISOFORM ;, mRNA seguence.
gagcccag:aqaacgattgaqctatgqccggcctcaactcactggaggcagtgaagcgca
agatccagqccctg:aqcagcaggcagacgacgcagaggatcgcgcgcaaggcctqcagc
gcqaactggatggcqachcqachgcgcgagaaagctgaaggaqatgcagccgctctca
accgccg:atccaactgctqqaggagqaactqgaccgggctcagqagcagctggccacag
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cccLgcagaa:thgaagaggcagagaaggc: Stgatgagagtgagagaggcatgaagg
taatagaqaaccgagccatqaaagatgaggaaaagatqgagatcatggagatqcagctca
aagaagccaaqcac&:cactgacgaagccgaccgcaagtantgagaggttgctcgtaagt
tggt:atc:tggaqggtgagc:gaagagagcagaggagagggcgaggtatctgaactaaa
dricgtgacetggagaagagoicaagaatytaactaas

remb1:3G089808 2G0898CE; mabB2bli.x] KCI_CGAP_BC3 Mus musculus cDNA
clone IMAGE:3978676 3' similar to SW:TPMd HUMAN FIT7226 TROPGMYOSIM,

FIBROBLAST NOW-MUSTLE TYEE s+ MRNA segquence.

agctgtcqccggaqcccagcagaaCQagtgag:tatqgccggcctcaac:cactgqaggc
ag:qaagcgcaagaLccaggcc:tgcagcagcagg:agacgacgcagaggatcgcgcgca
a gcctgcagcg:gaabngatqgcgagcgcgachgcgcgagaaagctgaaggagatgc
agccgctctcaaccqccgcatccaachctggaggaggaactggaccgggctcaggagca
gctqgccacaqccctgcagaaLctqgaagaggcagagaaqgc:gctgatgagagtgagag
acgcatqaaggLaatagagaaccgagc:atgaaagatgaggaaaagatggagatcc;gga
gatgcagc:cagagaaqccaagcacatcacLgatgaagccga:cgcaagtatga:gaqgt
tgologtaagl Logicat

cctQqagggLgagctgaagaqagcagatgagcgggcqgaggL
at:tgaacLaaagtgqutgaccngtaataagagctcatgaatgtaactaacaatctgaa
anactggaggctg:atttgagaagtattctgaataqgaggatLagtatgaagaagaaga
taagCLLatgcctgataagctgaaggtaggtggaaaccagtctggatttgcagacaga

rembl:BGL47728 BGL47428: maby3f06.x1 SoareS_NMEBA_branChial_arch
Mus musculus cONA clone IMAGE:3974147 3 similar to SW:TPM4 HUMAN

POT226 TROPOMYGCSIN, VIBRCELAST NON-MUSCLE TYPE
caactcac:qgagqcag:gaagcgcaaqatccaggc:ctgcagcagcaggcagacgacgc
anaqgatcgcg:gcaaggcctqcagcgcgaactqgatggcgagctctachgcgcgaqaa
agctgaqggagagggqggcqctctCaaccgccgcatccaactqctggaggaqgaactgga

[y

;gctcatqagcagctqgcbacagcc:tgcagaatctggaagaggcagagaagqctgc
tqa:gagag:gaqagaggcatgaaggtaa:agagaaccgagccatgaaagatgaggaaaa
gatqqagatchqqagatgcagctCaaagaagccaagcacatcactgatgaagccgaccg
caaqLa:qaggaggttqctcgtaagttqgtcatcctggagggtgagctgaagagaqcata
qqagcgggcqqaggtatCtgaactaaagtqtggtgaccctgaagaaqagctcaagaatgt
aactaacaatcanaatcactqqagqctgcttctgaaaagtattctgaaaagqag
>empl:5I817778 BIS17778; G3-F20 Axclotl Lambda Zap Likrary
Ambystoma mexicanum oDNA similar to Homo sapiens

ch AAGITCT4.LIAFIBEL09 1 (2.0e-40), TEM4-ALK fusion agncoproteln

mype 2, mREA sequence,
coggygglacoctaagecttecteggatocgagactoltottceegttgaggecoccocaoaaa
cooceccageagggaagatgtegggtyggoagttccatcgatgeoggtgaagaagaagatec
agagoctitoageaggtggeggacgaggoogaagagogggocgagateoigeagagggagy
tggacq:cqagaggcagtgcagggachggccgagqcagacgtgggatcgctcaaccg:c
gratccagotggtagaggaggagotggacogtgeoccaggagegeotigecactgoooLge
tgaagrtggaggaggegyagaaagetgcagacgagagtgaacgaggecatgaagytcatty
aaaacogagolaccaaggacygaggagaagatggagatccaggagatgocagttgaaagagg
TCaddrdcatajoajgaggaggocgaccgeaaa

, MRNA seguence,
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=embl :AF156109 AFLIE6109; Home sapiens TPM4-ALE fusion cncoprotein
type 2 (TPMA-ALX fusion) mRNA, partial cds.
gccatgqccggcctcaactCcccggaqgcggtgaaacgcaagatccagqccctgcagcaq
caqg:ggacgaggcgqaagaccchcgcaqggcctgcagcgggagctggacgchagcgc
qagcqgcchagaaagctgaaggtgatqtggccgccctcaaccgacgcatccagcthtt
qaggaqqagttqqacaggqctcaQQaacqactqgccacggccctgcaqaachggaggag
gcagaaaaagctqcaqatqaqaqtgagaqaggaaLgaagqtgatagaaaaccqggccatq
aagqatgaggagaaq&quagatLcaggagatgcagctcaaagaggc:aagcacattgcg
qaagagqctgaccqcaaataanggaggtagctcgtaagctggtcatcctggagggtqag
Ctqqagaggqcagaqgachtgcggaqgtchtqaactaaaatqtggtgacctggaaqaa
gaactcaagaathtactaacaatctgaaatc:ctggaggctgca:ctgaaaagtattcL
gaaaagqagqacaaatatgaagaagaaattaaacttctqtctqacaaactqaaagagqct
qagacccqtgctqaatttgcagaqagaacgqttgcaaaactggaaaaqacaattgatgac
c:ggaaqtgLaccqccqgaaqcaccaggaqctgcaagccatgcagatggaqctqca
rerh. (ATLEE1I0 AF186110; Homo sapilens TEM4-ALK fusion oncoprotain
type 1 (TPMJ-ALK fusicn) mRNA, partial cds.
:tctcagccaqgcgqattqaaggatqqaat.ccaacgaggctcccccqcctcgtcccacc
ttgqctgaaggLqatgtggccqccctcaaccgacgcatccagctcgttgaggaggaqttg
gacagggctcagqaaCgactggcca:qgccctqcagaagctggagqaggcagaaaaagct
gcagatqagagtgaqagaqgaatqaaqgtqatagaaaaccgqqccatgaaggatgaggag
aagatgqagattCaggagatgcaqctcaaagaggccaaqcacattgcqgaagaggctqac
cgcaaatacgagqaqqtagctcgtaagctggtcatcctggagggtgagctggaqagggca
_gaqqagcgtg:qqaggtgtctqaactaaaatqtggtgacctqgaagaagaactcaagaat
grtectaacaatolygaastototgygaggetgeatetoaaaagiattectgaaaaggaggac
aaatatgaagaaqaaattaaacttctgtcLgacaaactgaaagaqgctgagacccqtgct
gaatLLqcagagagaacgqttgcaaaa:tqgaaaagacaattgatgacctqgaagtgtac
cycoggaagaccaggaqgotgoaagocatgoagatggagetgeagagaeocctgagtacaag
Trgagcaagetocqgeacctogaccatcatrgaccgactacaaccocaactactgotttgct
J9faagacctooicratcagtgacctgaaggaggtgoogoggaaaaacat caccotoatt
sqgggtolgguocatgecotctttggggagytgtatgaaggocaggtgtcoggaatgece
adac

Jascoaagoocootgcaagigqetygtgaagacgolgoctg
rembliAF3ILITZ2 ATI1GT22; Home sapiens tropomyosin 4-anaplastic
Lymphoma kinase fusion protein (TPM4-ALK) mRNA, partial cods.

cgccatggocogootcaactocolyggaggaggrgasacygeaagatcoaggecclgeay
cageagisoggacgagyoggaagacegogogeaggyeoigoagngegagotggacggogag
toogagogycgcgagasagoetgaaggtygatgtggeocgoectcaaccgacgeatocagete
gttgayyaggagttggacagggotcaggaacgactggecacggocctgeagaagotggay
gaggcagaaadagctgcagatgagagtgagagaggaatgaaggtgatagaasaccgggac
atgaaggalgaygagaagatgyagattcaggagatgeagotcaaagaggocaagoacatt
gcqgaaéaggctgaccgcaaatacgagqaggtagctcgtaa ctggtcatootggaggyt
Jagctygagagggcagaggagecgtgoggaggtgtctgaactaaaatatggtgacctggaa
Jaagaactcaagaatgttactaacaatctgaaatctetggaggoctgoatctgaaaagtat
totgaaaaggagyacaaatatgaagaagaaattaaacttotgtotgacaaactgaaagag
Jotgagaccogtgctoaatttgcagagagaacgattgcasaactggaaaagacaattgat
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gacctggaagtgtacogocgagaageaccaggagetgeaagooatgcagatyggagetqeag
agcoctaagtacaagotgagcaagotocgoacotogaccatocargaccgactacaacocs
azctactygolbiootgocAaagacctoctooatl cagtgacotgaaggaqgylgacgcggyaaa
aacatcaccoteatteggggtetggocrcatggegooettitggggagotgtatgaaggocad
gLyLcoggaatgooccaacygacccaagocooctgcaagtggorgtgaagacgctygoetygaa
Jtgtgco

sembl:AF362886 AF362886; Homo sapiens tropomyosin 4-anaplastic
lymphoma kinase fusion protein majer isoform mRNA, partial cds.
clyggoagagteoogttgoegagagatggatgagocagat tagactgatggaccagaacctg
aagtgtoetgagtyctgotgaagaaaagiacicticacaaagaaygataaatatgaggaaygaa
atcaagattCttactgataaaCfcaaggaqqcagaqacccgtgctqaatttgcagagaga
acggtlgraaaactgaaaaagacaatigatgacotggaagtytaccgooggaageaccay
gagotgoaaguoatgoagatggagctgcagagoccigagtacaagorgageaagotcaogc
acotogac

»ombl:AF362887 AF367837; Home sapiens tropomyosin 4-anaplastic
lymphoma kinase fusion proteln minor iscform mRNA, partial cds,.
cgagaaghigagugagaaaggoggyaorgggaacaggorgasgoigaggbggoctoattg
raccgtaggalccagotggttgaagaagasctggaccgtgoteaggagegtigoggaggta
toctgaactaaaatgrgytgacotggaagaagaactcaagaatgttactaacaatetgaaa
toictggagacLgoeatatgaaaagtattotlgaaaaggaggacaaatatgaagaagaaats
aaacttotgtctgacaaacioasagaggotgagacceglgotgaattigoagagaydacy
gttgoadaaclLggaaaagacaattgatgacctyggaagtgtacetcegaaageaccaagayg
ctgcaagocatgoagatyggagotgoagagooctgagtacaaqongagoaagotocgoacc
cltogac

samkb] ; AFO8T7ETY AFDE87679; Sus scrota tropomyosin 4 {TPM4) mRNA,
complete cds.

atggeogygoct caactoceotggaggegytgaaacgeaagatccaggocoactgoagoageay
goyggacgagocagaggatcgogogcagggoctgoagcgggageiggacggocgagegegagy
cggoggIagasagocgaaggyggatgtageoagototicaatcggocgeatccaaciognigag
gaggagtrtyggaragggctoaggaacgactygocacagoocctgragaagetitgaggagygca
gaadaaggolgoagatgagagegagagaqgaatgaaggtgat agaadacogggecatgada
gatgasgagaagatggagatica

gagatgcagotcaaagaggoecaageacatignocgag
qaqqccqaccqcaaataangqaqqtachcq:aaqttgqtcaLcctggagqchagctg
gagagggoagaggagegtgocgaggngtaotgaactaaaatgnggigaceLggaagaagas
ctcaagaatgtoaccaacaacctgaagtogelagaggotgcatelgaaaagtattotgaa
aaggaggatzaatatgaagaagagattaaacttctgtctigacaaactgaaagagqgotgag
accogtgotgaatttgcagagagaacagttygcaaaactggaaaagaccatagatgaccty
gaagaaaaactlgcccaggcoaaagaagagaacgtgggettacatcagacactggatcag
acactaaacgaactaaactgiatatadaccaaaacagaagajrehicgitccaticagaaact
ccagagotacgtgttuticbctiotottgtaagaagrttottttgLtattgoctottige
tttgctggasaty



Sau khi chép xong, copy va chen toan bo tép dir liéu chung trén vao 6
nhap dt lieu (Enter or Paste a set of sequences in any supported format)
hay chi dudng dan dén tép dit liéu (Uploade a file) r6i nhan lénh chuyén dir
liéu di x{r ly truc tuyén (run). Sau khoang thdi gian nhat dinh, chuong trinh
xur ly dir liéu truc tuyén sé phan hoi lai két qua xir Iy vé6i dang giao dién nhu
hinh 5.2.

Adcess [ rup://wanw.ebi. ac. ik /og-bn/clustaw/result Ftool=chastalwhiobideclustalve 200501 01164727 424palges

urﬂggnl:lglg!rm.llica Institute CE
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I Results
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= References Sequence type nt

* Clustalvy Help ClustalW version 1.82

= Clustalvwy FAQ o =

= Jalview Help o 2

* Beores Table Output file clustalw-20050102-14302555 . output
* Alignment Alignment Tile clustalw-20050102-14302555 aln

* Guide Tree Guide tree file tlustalw-20050102-14302555 dnd
* Colours Your input file clustalw-20050102-14302555 input

SUBMIT ANOTHER JO8 |

To save 2 resuit file righl-click the fite link in the above table and choose “Save Target As™
i you cannot see the JailView bulton, reload the page and check your browser settings to epable Java Applets.

Hinh 5.2. Giao dién thong bdo két qua phan tich cua ClustalW

Trong giao dién két qua hién thi, can chi y dén bon tép dir liéu: *.input;
*.output; *. aln va tép *.dnd. Cic tép tin két qua nay chi dugc luu trong
dém mdy chu sau mot khoang thoi gian nhat dinh r6i s€ bi xod di, phu
thudc vao kha nang cung cip clia ngan hang dit liéu dé. Vi vay, khi nhén
dugc thong bao két qua xu 1y, thudng ngudi ta phai tai vé mdy minh dé luu
gitr. Trong ba tép dir liéu két qua trén, tép két qua dit liéu so sanh kiéu ky tu
duoc biéu dién dudi dang “*.aln™ va c6 cdu triic nhu trong céc trang sau.
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Trong tép két qua so sdnh dang ky tu trén s& xuat hién thém dong két
qua dudi ciing, v6i cdc ky tu: “*” biéu dién vi tri dong nhat hoan toan giita
tat ca cic chudi, ky hiéu “:” biéu dién Vi tri ¢6 sy sai léch nhét dinh va ky
hiéu “.” biéu dién vi trf c6 su sai léch twong d6i 16n hon giita cac chubi véi
nhau. Khi s6 luong chuéi so sdnh tang cao thi xdc sudt xuat hién cdc vi tri
tuong dong “*”, “:™ hay “.” s& giam di, gay kho khan cho viéc quan sat va
danh gid truc quan do tuong dong (hay phan ly) giita ching. Dé dé dang
nhan dién hon, chuong trinh con sir dung phuong phép ddnh dau bang mau
sac khdc nhau hay thay déi cudng do mau dé biéu dién quan hé tuong dong
gitta cdc chuoi (xem hinh 5.3).

H.sapiens
T.rubripas
HedLagvis

D mel Ao st er
C.bricosae*
C.eletanst
O.saciva*
A.thaliams 3
Athaliana 2
D.discoideum
E.hiscolvoica*
Arhalime |
L.maior*

2. ombe*
C.lmhliat
C.albicans*

A fumigatus®
S.cerevisiae
Tensin H.sapiens 79 upe
TPIP-a H.samienz209 I8 T 5 } p i ;

TITE Hopapzene 304 THAHIN i EnaL -~ —-1RL .MI CEIC-—+ - ! f .’-l . Bl L (HLY 404
Tesinl H. sanwis?? DL LU ] LR 17 '.Jﬁ.'.}g %’:‘r WIENATL T I L L]
Tensin £ elegars %7 PET M A I"u"'.l -|F' T ¥ 1%4

Aurilin B taurusl?7 |
CAFR Hsaspiens 4™

A (DI EE 566

Hinh 5.3. Giao dién két qua xu Iy cdu tricc chuéi trén Clustal W

Két qua so sdnh hién thi du6i dang cay tién hod (dang *.dnd — Guide
tree file) c6 thé d& dang hién thi cdc kiéu giao dién khéc nhau: dang ky tu
van ban, dang so d6 phan ly (Cladogram), dang cay tién hod (Phylogram)
don gian hay kém theo h¢ s6 phan ly (xem hinh 5.4). Két qua biéu dién so
do phan ly dang ky tu ¢6 giao dién nhu sau:
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A Ay

embl_BF056441:0.19741,
embl_BE848719:0,22333)
:0.55475,
embl_BI817778:0.19616)
:0.06592,

(
embl_AF186109:-0.02329,
(
embl_AF186110:-0.00776,
(
embl_AF362886:0.16546,
embl_AF362887:0.09428)
0.11132)

0.1 1606,
embl_AF310722:-0.08039)
:0.07986)

:0.08319)

:0.02227,
embl_AF087679:0.06688)
:0.04910,
embl_BG147728:0.03020)
:0.04168,

(
embl_BF022813:0.01171,
embl_BF452255:0.00977)
:0.01247,
embl_BG089808:-0.00231);
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Dongsoc da phan ——————  embl_BFO56441
L . embl_pE31B710

ermbl_BIB17778

. amid_AF186 109
embl_AF186110
. r S - embl_AF362986

embl_AF362887
embl_AF110722
ethbl_AF087679
omiN_BG147728
embl_BFD22913
embl_BF452255
embl_BGDE0S03

embl_BFO56441
—— —— = embl_BEB48719

Dangcay tign hoa

embl_BIg1777E

erbl_AF186109
] |nrnh|_nF1mi1 10

embl_AF36ZBBG
embl_AF362087
emii_AFI10722

emhl_AFBB7679
embl_BG147728
emhl_BFD22313

embl_BF 452255
embi_BGO9980R

S—

Dang cay tidn hod vai ha 5o phin ly —— embl_BFO56441: 0.19744
+——— % embl_BES46719: 0.22333

ambl_BIB17779: 0.19616

fmbl_AF196100: .0.02320
| embl_AF186110: .0.00776
- amii_AFI62886: 0.16546
embl_AFI62887: 0.09428
embl_AF310722: .0.08039

embl_AF0B7679: 0.06688

— embl_BG47728: 0.03020

{ embl_BFD22813: 0.01171 Phylogram with distaince
embl_BF452255; 0.00977

amb)_BGOSS0E: -0.00231

Hinh 5.4. Cdc dang giao dién hién thi kiéu tép két qud dang *.dnd

Trude khi gt tep tin di xir 1y, phuc vu cho viée tra Idi két qud, nguroi

su dung cdn xdc dinh thém céc yéu cdu cho ché do xir 1y sau:

* Dt che do cho kicu ep dit liéu ldy ra, v6i phuong dn lua chon dudi
mot trong cac dinh dang sau: ALN, GCG, PIR, PHYLIP va GDE.
Ché do nay do ngudi yéu cdu tu lua chon trén cira s6 “Quipur
format” truGe khi giri thong tin di xir 1y.

*  Yéu cdu v¢ trit tu sdp x€p cde chudi trong t&p két qua, véi phuong
dn  theo trinh tu gii dif liéu di hay theo quan hé twong quan vé
khoang cdch phan ly giira cdc chudi khi xir 1y (output order).




e Dat thém cac thong s6 phu, khi lua chon ch€ d6 so sanh nhanh timg
cap {Alignment fast pairwise) nhu:

- KTUP dé lua chon so ky tu khi xif Iy so sanh.
WINDOWS dé lua chon kich thuée mang xir 1y.
SCORE dé dat ché dé ti 1é khi tinh két qua.

TOPDIAG dat ché do so sdnh chéo.

PAIRGAP dat ché d¢ khodng dit (hay chén) gidi han...

r

¢ Lua chon kiéu thuat todn xir 1y:

- BLOSUM la kiéu ma tran thich hgp nhat dé xdc dinh do tuong dong
cua chudi. Kich thude ma tran su dung trong chwong trinh [a:
BlosumB0, 62, 40 va 30.

- PAM duoc sir dung rong rai tir cudi thap ky bay muoi clia thé ky XX,
Kich thudc ma tran duge sir dung 1a: 120, 160, 250 va 350.

- GONNET twong tu nhu PAM, nhung cip nhat nang cip thudng xuyén

hon nén do nhay cao hon. Kich thuéc mang dugce sir dung la: 40, 80,
120, 160, 250 va 350. ‘

e Lua chon khoang trong ky tu gi6i han GAP cho thuat todn, v céc
tham s6: Gapopen, Endgap, Gapext, Gapdist...

#*% Trong trudng hop khong sir dung dich vo xir 1y tryc tuyén, nguoi ta ¢

thé tai chuong trinh ClustalW mién phi vé mdy cd nhan tir phiéu ngan
hang dit liéu khac nhau, thi du EBI hay DDBJ.

75



6 CHUGONG TRINH THIET KE VA
“  LUA CHON POAN MOI PRIMER3

6.1. Pai cuong

Chuong trinh thiét k€ va lua chon doaﬁ moi (Primer Design) 1a chuong
trinh tim ki€ém va lya chon xdc dinh doan nucleotide tuong déng véi cdu
trdc chudi phan tich, phuc vu cho k¥ thuat nhin gen PCR hay sir dung cho
nhi€u k¥ thuat lai ¥ng dung khdc nhau. Dé gidi quyét nhiem vu trén, nhiéu
phiin mém da dugce xay dung va cung cdp cho ngudi sir dung (bao gém ca
phan mém mién phi va loai phai trd tién), thi du: OLIGO Primer Analysis
Software  (http://www.oligo.net/ - Molecular Biology Insights, Inc.),

OLIGO® (http://www.medprobe.com/nojfoligo.html - Molecular Biology

Insights, Inc.), Oligo Perfect™ Designer (http://fwww.invitrogen.com -

Invitrogen  Corp.), Primer3  (http://frodo.wi.mit.edu/cgi-bin/primer3/

primer3 www.cgi - Whitehead Institute for Biomedical Research)...,

Primer3 la moét trong s6 cdc chuong trinh tng dung dé thiét k€ doan
moi (dinh hudng vao viéc thiét ké méi phuc vu cho k§ thuat nhan gen PCR
va LA-PCR) cua Rozen va Skeletsky, viét cho mo6i trudng Sun, OS, Unix va
Lmux (chwong trinh nady khong chay trén moi trudng Windows).
Whitehead Institute for Biomedical Research dd cung c&p mién phi chuong
trinh xir 1y truc tuyén trén cho ngudi s dung, qua dia chi truy cap:
http://fokker wi.mit.edu/cgi-bin/primer3/primer3 www.cgi. Co so tinh todn

lap trinh cho chuong trinh nay dua vio cdc thong s6 chinh 1a: nhiét do gan
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moi, kich thuéc m6i, ham Jugng GC trong thanh phan, kha nang bét cap
dimer, tri s6 nhiét dong va cdu tric khong gian bac hai ctia doan mdi, kich
thude san phdm PCR..., trén co s& dit liéu phan tich clia céc doan méi twong
ing da bi€t trong cdc ngan hang di lieu. Giao dién truc tuyén ciia chuong
trinh Primer3 cé dang nhu sau:

JD) it /1100 vk it achu i bin prmer 3/ pranerS_veerwe cgi

Primer3 disclaimer source code
pick primers from a DIA sequence cautions EAQ
Paste source sequence below (5.2 3", string of ACGTMacgtn -- other letters treated as N - - numbers and blanks ynored) FASTA format ok Please N.out
undesirable sequence (vector, ALUs, LINEs, etc ) or use a Mispngung Library (repeat library) | NOMNE
r =
= ~ =
Pucke FPick Puck
left hybndizaten right
prumer probe pruner
or . (internal or
use alige) use
left er right
pramer use prumer
below obge below
below (3"
=3
an
apposite
strand),

[ [ [
Sequence Id: I A striing to identfy your output

I— E g 50.2 requires primers to surround the 2 bases at positions 50 and 51 Or mark the gource sequence with [ and | e g

Loz LCATCI[CCCCITCAT.. means that primers must fank the central CCCTC

Excluded T E g 401.7 68,3 forbads selection of primers in the 7 bases starting at 401 and the 3 bases Iusg Or mark the source
Eegons. with < and > e.g . ATCT<CCCC>TCAT . forbuds primers in the central CCCC,

EBroduct Sire Ranges I‘SU-ZSU 100-300 301-400 401-500 501-600 601-700 701-850 £51-1000

Click here to speci in, o L gt T is tao slow (and too computationally intensive TVer
Mumber To Retun [F Max 3 Stabibty. ~ [70

Max Mispriming  [12.00 Pair Max Mispriming: [2400

SRR PG

General Primer Picking Conditions

Pruner Size  Min 18 opt 0 Max 7

Prmer T Min [570 Opt [0 Max ICﬂ_ﬂ IMax Tm Difference [fooe
Product Tm  Min l_ Opt I_ Max [——

Enmer GC% Min [200 opt [ Max [B00

Max Self Compl BO00  Max 3 Self Compl . oo

Max #195 o Max Poly-X F

Inside Target Penalty. [ Outside Target Penalty. [0 SetInside Target Penalty to allow primers mside a target

First Bage Index: [ CGClame (T

Salt Concentration.  *  [B00  Asnealng Olige <  [F00 (4ot the conc of oligos i the reaction mix but of those ding 1

F Liberal Base ™ Zhow Debugng Info F Do not treat ambiguty codes i bbranes as consensus

Other Per-Sequence Inputs
Included I E.g 20,400 snly pick primers in the 400 bage region starting at position 20 Or usge [ and ) i the gource sequepceto n
Eegon the beginning and end of the mcluded region: e g m ATC(TTC. TCT) AT the included region is TTC . TCT

Start Codon  [————————
Besition:

Hinh 6.1. Giao dién truc tuyén cvia chuong trinh Primer3 (con tiép)

77



Objective Function Penalty Weights for Primers
Tm Ltfio Gtfio
Sze Ltfio Gtfio

6% Lefon  crfon

Self Complementarity [EE_

3' Self Complementarity lu_a"”
#1's oo
Misprioming foa—
Sequence Quali 00

End Sequence Quality [00
Position Penalty oo
End Stabilty oo
Objective Function Penalty Weights for Primer Pairs
Product Size Lt: IW Gt: W
Product Tm Lt[00 Gt W
Tm Difference W
Any Complementarity I_
3 Complementarity I_
Primer Penalty Weight I_
Hyb Oligo Penalty Weight [00

Hyb Oligo (Internal Oligo) Per-Sequence Inputs

Hyb Oligo Excluded Region
Hyb Oligo (Internal Oligo) General Conditions

Hyb Oligo Size: Min |'Iﬁ Opt |2€l Max |2?
Hyb Oligo Tm: M.i.n|5?.|] Op:IGGU M_qx|53l1
Hyb Oligo GC% Min' |2EI.U Opt. | Max: |30.D i

Hyb Oligo Self Complementanty. [12.00 Hyb Oligo Max 3' Self Complementarity: [12.00
Max #Ns [ Hyb Oligo Max Poly-X. FE
Hyb Oligo Mishyb Library: [NoNE i Hyb Oligo Max Mishyb. 12.00
Hyb Oligo Min Sequence Quality: [

Hyb Oligo Salt Concentration:  [500 Hyb Oligo DNA Concentration: 500

Objective Function Penalty Weights for Hyb Oligos (Internal Oligos)
Hyb Oligo Tm Le[io  Ge[io

Hyb Oligo Size L[ Gefio

Hyb Oligo GC% Lt 00 Ge oo

Hyb Oligo Self Complementanity [0.0

Hyb Oligo #1's |U.IJ
Hyb Ol ishyb: |UU
Hyb Ol equenc |0.0

Copyright Notice and Disclaimer
Copynght (c) 1996,1957,1998,1999,2000,2001,2004 Whitehead Institute for Biomedical Research. All rights res:

Tiép hinh 6.1
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6.2. Thao tac sir dung chuong trinh

Viéc thao tdc su dung chuong trinh trén ¢6 thé tém tat qua cic budc
chinh sau: nhap dir liéu, dat ché€ dé xu ly (duoc xic dinh qua viéc luea chon
gid tri khi dat cdc ch€ do xit 1y twong (ng), sau d6 nhin cla s6¢ “Pick
primers” dé gl dir liéu di xir Iy truc tuyén. Sau khoang thoi gian cho, phu
thudc vao téc do dudng truyén ctia mang két ndi, ngudi xir 1y s& nhan lai
duoc két qua xur 1y cua chuong trinh Primer3 (xem phan thi du phia dudi).

¢ Trong tép di liéu két qua, ¢ thé xay ra hai kha nang: chuong trinh
khong lua chon duge doan méi thod mén véi cdc cac thong s6 da chon.
Trong trudng hop niy, ngudi xur 1y quay nguoc tro lai giao dién nhap
d liéu dé thay ddi cdc thong s6 ddu vao rdi gt di xir 1y ti€p, cdc bude
kip lai nhu quy trinh ban ddu, cho dén khi xdc dinh duge cdc doan moi
mong muon.

¢ Chuong trinh Primer3 lua chon duge doan moi phu hop nhat cho yéu
cdu ngudi gui tin (thudng Ja sau mot 6 lan gui va chinh stra lai thong
tin diu vio. Puong nhién, ngudi ta vin cé thé nhan dugce k&t qua mong
mudn ngay sau lan yéu ciu dau tién).

Cic thao tic chinh va thong s& lua chon ban ddu bao gom:

A/ Nhap dir liéu: Chudi dir liéu phan tich duge chén vao trong ¢ nhéap di
liéu & ddu giao dién. Chwong trinh xir [y chi chép nhan chudi ky tu viét
theo dinh dang FASTA hay chudi k¥ tu tén cdc cip bazo nitd va ky tu
“N”, thé chd cho cdc ky tr khdc; chit s6 hay ky tu tréng s€ bl bo qua, -
dudi dang nhu sau “... ACTGNacgtn...”. Vi vay, trude khi chen vao cita
s6 nhap, chudi dit licu thudmg duge kiém tra nham xod ky tr N hay
danh ddu loai bd cdc doan “kém chit lugng”, hoac dung chudt ddnh déu
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lua chon ché& d6 loc nhiy “Mispriming Library” dé cii thién chat lugng
lva chon méi cua chuwong trinh.

B/ Dat ché€ do xir ly: Trong muc nay, ngudi phan tich phai fya chon xdc
dinh hang loat thong s6 khdc nhau bao goém:

+ Sequence Id: Dit tén chudi nhan dang déu ra dé lya chon doan méi hay
doan lai ghép.

+ Targets: La thong s6 xdc dinh vi tri doan maéi, duoc viét dudi dang hai
cum s6 hay khung ky tw. Th{ duy; “Targets: 50,2” ¢6 nghia doan méi
phdi nam st vi tr{ 50 hay 51; hogc ddnh dau ngodc vuéng trén chubi
“ATAC[CCCCITACT...” nghia 13 doan méi phai nam sdt mot vi tri
trong doan duoc danh dau khung,

+ Excluded Regions: La ving khong duge lua chon doan méi, danh dau
bang hai gid tri: khoi diu va do dai. Thi dy “Excluded Regions:
120,42" nghia 1a doan méi lua chon khong dugc chita cdc cap
nucleotide tuong iing véi 42 ky tu, tinh tir vi tri tha 120.

+ Product Size Range: Trong 6 cira 53 nay ngudi thiét ké ¢6 thé dién vio
mot hay nhi¢u khodng s& khac nhau, thi du nguoi thiét k€ mdi dat ch&
do:

“Product Size Range: 100-300 301-400 401-500 501-600", Khi do,
dau ti¢n Primer3 chi fya chon méi trong doan tir vi tri 100 d¢n 300; Néu
trong khoang nay khong tim dugc méi thi Primer3 ti€p tuc lap lai quy
trinh chon méi trén doan 300-400, ... vi ¢ the ti€p tuc cho dén khi
Primer3 chon duge méi, hoac lap lai viée tim kiém cho dén hat khoang
dat cudi cling.

Trong trudng hop ngudi thiét k& lua chon dat thém cdc thong so
“Minimum, Optimum and Maximum lengths”  thi chuong trinh
Primer3  s& khong chon céc doan méi twong tmg véi san phdm PCR
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ngin hon Minimum hay dai hon Maximum, ma s& vu tién lua chon céc
doan méi tuong tng véi sin phdm kich thudc l1an can gid trf Optimum.

+ Number to Return: Xdc dinh s6 cap méi lwa chon va sap xép theo thit tu
“chat lugng” tir thap dén cao. Thi du: dit ché do “Number to Return: 57
thi chuong trinh Primer3 s& lua chon va sip xép 5 doan méi theo miic
chét lugng tir dong 1 dén dong 5.

+ Max 3’ Stability: Chi s6 lya chon do én dinh cta chudi méi, dugc tinh

theo AG cia octamers, vdi gid tri lra chon cao nhat 1a 9.00.

+ Max Mispriming: La dat s6 lugng (theo trj s6 hiéu qua) phuong 4n gin
moéi ¢6 do én dinh cao nhat v6i chudi bat ky trong “Mispriming
Library”; gid tri méc dinh cGa chuong trinh 12 12.00.

+ Pair Max Mispriming: La tri cyc dai clia tng s6 cap mét tuang dong so
v6i mot chudi bat ky trong “Mispriming Library™; gid tri mac dinh cia
chrong trinh 1a 24.00.

+ Primer Size: La kich thudc gidi han cha doan méi duge chon: Min, Max
va Opt; véi Min 21, Max < 36, véi Min < Max va l< Opt<36. Khi d6,
Primer3 s€ chi chon cdc doan méi véi Min < kich thude méi < Max va
tru fién lua chon cdc doan kich thudc gan gi4 tri Opt.

+ Primer Tm: Nhiét d6 phén ly cap mdi (hay con goi I3 nhiét do tan méi),
tinh theo don vi °C; véi ba mitc Min, Opt va Max. Day 12 diéu kién bién
théng bdo cho chuong trinh xir 1y chi tim ki€m cdc doan méi c6 nhiét
do phan ly méi trong khodng Min - Max va wu tién céc doan c6 nhiet
d6 phan Iy méi lan c4n gid tri Opt.

+ Maximum Tm Difference: La chénh léch nhiét d6 phan Iy méi cao nhat

¢é the chdp nhan dugc gitra doan méi bén phai va doan moi vé phia trii.
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+ Product Tm: Vi ba gid tri 1a Minimum, Optimum va Maximum. Khi
dat cdc ch€ d6 nay, chwong trinh Primer3 chi lta chon cac doan moi
twong g véi san phim ¢6 Tm trong khoang: Tm,, < nhiét do phan ly
chuéi sin phdm < Tm ,, va véi wu tién chon céc doan cé Tm lan can

gia tri Tm,,.

+ Primer GC%: La didu kién dat trudc vé ti 1& % tdng s6 cha hai bazo
Guanine va Cytosine, v6i ba gid tri 1a Minimum, Optimum  va
Maximum; Primer3 s& wu tién lya chon twong tir nhu véi thong s6é Tm
da dat trudce (thudng ti [é cap G-C cang 16n thi Tm cang cao).

+ Max Self Complementaty: La tdng tri s6 16n nhét danh gid kha nang tu

bat cap clia doan méi véi doan méi khac. Chuong trinh Primer3 ¢6 bon

mure la:
1.00 miic tuong hgp -0.25 mic nham [&n thay thé€ bing N
-1.00 muc sat léch -2.00 muc dit trong GAP
EATC?NAE SATCCGNAZZ
| | I
JTA-CGT¢® y | |

I3TA--CGT¢o

* Tong tri s6 trén trong so dd 1a 1.75 (trai) va 0.00 (phai: -0.25).

** Truong hop tong tri s6 bang 0.0 c6 nghia la doan méi khong tir
két cap v6i doan méi khic duoc.

+ Max 3’ Self Complementary: La tdng tri s6 ddnh gid kha nang tu két
cdp clia doan moi trii voi doan madi bén phai, phia ddu 3’ theo sg dé:
SATCGCATGCGCATCGCATGCGCA Y
®+Aééé+AéTéé%CGTACTCGTE
+ Max #N’s: La chi s6 cdc vi trf bazo khong xdc dinh N cuc dai cho phép
trong doan moi; Gid tri mic dinh cia chuong trinh [ 0.
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+ Max Poly-X: LA chi s6 lap lién tiép clia mai loai nucleotide cuc dai cho
phép.

+ Inside Target Penalty: Tri s& xdc dinh s6 1dn doan méi triim 1én vi tri

dich; Tri s6 ndy khong cin xéc dinh néu trong chudi chi dat mot diém
dich.

+ Outside Target Penalty: Tri s6 xdc dinh khoang cdch doan moi dén vi
tri dich, trong trudng hop méi twong tng véi doan nucleotide bén canh
dich, nhung khéng tram 1én dich nay.

+ First Base Index: Chi s6 ciia bazo diu tién trong chudi nhap vao. Trén
giao dién xir 1y truc tuy€n tri 6 nay mic dinh la I.

+ CG Clamp: Tri s6 xdc dinh 6 bazo G va C lién tuc nhau tir phia diu 3’
cila ca hai doan mdi,

+ Salt Concentration: Nong d¢ mudi trong phan dng PCR, tinh theo
milimol (thutmg dung 1a muoi KCI).

+ Annealing Oligo Concentration: Nong d6 mdi trong phan tng PCR,
tinh bang nanomol. Primer3 sit dung ndng dé ndy dé tinh nhiét do phan
Iy méi. Gia tri mic dinh cta chuong trinh Primer3 la 50 nM.

+ Liberal Base: Phuong dn lua chon ch€ d6 ma IUB/IUPAC cho cic bazo
khong xac dinh. Néu khong chdp nhan tén tai dang nay trong doan moi,
phai dat ché€ do “Max Ns Accepted: 0.

+ Show Debuging Info: Phuong 4n hya chon ché do thong bdo sita 161 dau
vao trong két qua ra. '

+ Included Region: Diat khoang gidi han chon méi, dang sé “x, y” hodc
dang cum ky tr : ..{TGA and ATT}.... Khi d6 chuong trinh chi lya
chon méi phi hop vai doan chudi trong khoang gi6i han trén.
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+ Start Codong Position: Vi tri xdc dinh trong thuc nghiem.

+ Objective Function Penalty Weights for Primers: Trong muc nay yéu
cau ngusi xit 1y chon cic ché do dat tong itng cho cdc gid tri:

- Tm

- Size

- GC%

- Self Complementary

- 3 Self Complementary

- #N’s

- Mispriming

- Sequence Quality

- End Sequence Quality

- Posttion Penalty va

- End Stabulity
Trong d6, tai ba tham 56 ddu déu c6 hai 6 cira dé dat ché do, véi “Lt” dé

dat can trén (Less than) vi “Gt” dé ddt can dudi (Greater than). Muc dich

thay doi cdc tham s& nay cho phep ngudi sir dung cong cu dé x{ Iy chon ra
doan méi 16t nhat.

Cic thong s6 yéu cdu trong muc “Objective Function Penalty
Weights for Primer Pair” ciing trong tu nhu phan trén. Viéc lra chon dat
ché d9 cho céc phan tiép sau c6 thé xem trong http://frodo.wi.mit.edu/fcgi-
bin/primer3/primer3 www help.cgi#fgencric_penalty weights
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Thi du, khi sir dung chuong trinh truc tuyén Primer3 dé lia chon méi
cho chudi sau: | '

ctcagctgtgtcaaagtttcacagatcctcgtcttctattccggctacactcagtctcctcca
gcttagatctttgtocttctectgggtactcteeg actccttettccagetaatgtceggteatta
gaaaagttttaaagtttgaattgtcnntccctgtcaaagtttccagacctcgtcgtccttctctt
ctccgtcagctctcagtcttcattggaacagatctgtctttattccgcctgctacactcagtct
cctccttcagtctcttaaaagtttgttcagtcttagatgaatttctctgggtactttgtcctccga
ctccgtccagctaatcggtcttgtcgtcattagatttccttcttctagatgattcatgtctacctat
tgtcnntcgtcttcccgtgtnnnccaggtccgtttcgtccgcctgtcgtctattctatctcggtc
cttacacaaagttgtcettaaagttttittgtgtcectagteca aggtccaattttttccatctgttt
cgtectgtctitittgnggtcgegteegtttceegttotctatgectecctectcttate

Vdi mat s6 thong s6 dat trude, bao gém:

- 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
- Primer Size: Min: 15 Opt: 20 Max: 25

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

- Product Tm Min: Opt: 50 Max:

- Cac tham s6 khdc gilf nguyén gid tri mac dinh cha chuong trinh.
Sau khi nhan “Pick Primer” dé gini thong tin di x{r 1y, ngudi phan tich

s€ nhén lai dugc két qua Iua chon doan méi, véi giao dién tuong ing nhu
sdu;
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Trong tép két qua nay, chuong trinh Primer3 di lua chon duge nam cap
moi. Cap méi phit hop nhat véi cac yeu cau ddu vao, duge hién thi dau

tién trong tép két qua, la:

- M6i xuodi: cagacctegtegtecttete

- M0i nguoc: gaggeatagagaacgggaaa

Sau d6 4 bon cip méi khic kém hon, x&p theo thit tu chit luong (duoc
danh s6 theo thit tr chélt lugng...) nhu sau:

_ Moi xuoi teettctettcteegteage

S v ngugc gaggcatagagaacgggaaa
Mai xuoi attccgectgetacactcag

: Méi nguge gaggcatagagaacgggaaa
Moi xuoi cgtecttetcttctecgtea

3 Méi ngroe gaggcatagagaacgggaaa
M6i xuoi ctgtctttattccgectget

* Moi nguoc gaggcatagagaacgggaaa

Thong tin thu dugc trén duge sir dung dé tdng hop doan mai, hay dit

mua cac doan moi.
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7 CHUGONG TRINH PHAN TiCH
- CAU TRUC TUCONG DONG BLAST

7.1. Pai cudng

WU-BLAST2 (Washington University Basic Local Alignment Tools
version 2 - Warren Gish) 1a chuong trinh so sdnh cau tric clia chudi DNA,
chudl amino axit phan tich véi cdc chudi tuong tng lwu gilt trong ngan
hang dit liéu, nham tim ki€m chudi (hay mot sé chudi) twong déng nhat véi
chudi kiém tra. Sau d6, ngudi phan tich sé khai thic cdc thong tin vé dac
di€m hay dac tinh dd biét cla cdc chudi trong ngan hang d¢ duv dodn x4c
dinh ciu tric va dac tinh clia chudi kiém tra ndy. Trong tdm ciia k§ thuat
phan tich la tim kiém xdc dinh cde ving (wong déng nhau vé cdu truc trén
cdce chudi dé xdc dinh mic do phan ly twong déi cha chubdi phan tich véi
cde chudi khac trong ngan hang di liéu. VE phuong dién ky thuat, chuong
trinh BLAST cho phép phat hién sy tuong dong cdu tric ¢ hai mic do 1a
mang tinh cuc bd & mot viang hay mang tinh téng thé giira hai chudi voi
nhau.

Pon vi ¢o ban cuia diu ra theo thuét toan BLAST 13 chi s6 HSP (High-
Scoring Segment Pair). HSP 14 hai doan chudi, & vi tri bat ky, c6 do dai
biang nhau c6 chi $6 so sanh bing hodc vuot ngudng hay bing hoidc vuot hé
8 so sdanh cutoff. M&i bo HSP duge xdc dinh qua ba phin 14 trinh tu hai
doan chubi (mot cha chudi phan tich vi mét cia chudi 1dy trong ngan hang
dit liéu), chi s8 hé théng va chi s6 cutoff.
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7.2. S’ dung chuong trinh BLAST

Thao téc co ban khi sir dung chuong trinh phan tich cdu tric chudi
BLAST trire tuyén gbém cdc buGe chinh sau:

I. Budce 1: Lua chon chuong trinh BLAST: Budc thao tic ddu tién nay
yéu cau ngudi phan tich phdi xdc dinh 16 chuong trinh BLAST niio s&
st dung. Trong cdc phién ban cii, ngudi phan tich phaj ty lua chon lay
chuong trinh xit 1y 4p dung. bang cdch kich chudt dinh diu vio 6 cira
56 giao tiép “Program” dé chon mot trong nam chuong trinh 13: blastn,
blastp, blastx, thlastn hay tblastx, trong dé:

» blastp: D€ so sdnh ciu tric chudi amino axit cin phan tich v&i
cdu tric chudi protein trong ngan hang dir lidu

* blastn: B¢ so sdnh ciu tric chudi nucleotide can phan tich véi

cdu tric chudi nucleotide trong ngan hang dir licu

* blastx: D€ so sénh cu tric chudi nucleotide cén phan tich (dudi
dang dugc dich ddy du sang cau tric chudi amino axit) véi ciu
tric chudi protein trong ngan hang dir liéu. Phuong an so sdnh
nity duge st dung dé tim hiéu dac didm “san phim” s& dudgc tao ra
khi lua chon doan chudi nay.

¢ thlastn: D€ so sanh cdu tric chudi amino axit cdn phan tich véi
cdu tric chudi protein twong Gng duoc dich ma bio toan tir trinh
tu chudi nucleotide trong ngan hang dit licu.

* thblastx: La phuong dn so sdnh cdu tric chudi amino axit cin phan

tich vdi cdu tric chubi protein trong ngan hing dit lidu, theo timg
doan khung gom cdc cum sdu ky tr mot.
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Phién bdn xir 1y truc tuyén BLAST méi nhat cia ngan hang dir licu
NCBI hién thi céc chuong trinh niay dac lap véi nhau, duédi dang
“nucleotide - nuclcotide BLAST”, “protein - protcin BLAST” wva
“translating BLAST”, nén ngay tir ddu nguoi phan tich da phai truy cap
trye 1i€p vao cdc trang chuong trinh riéng nay. Hinh 7.1. bidu thi giao
tiep hién thi “nucleotide - nucleotide BLAST".

2/ Buée 2: Nhap div liéu: Chuong trinh xit Iy truc tuyén BLAST cho phép
nhap di liéu chudi phan tich tryc ti€p dang ky tu qua ban phim hay nhap
dir lién da duge viét theo mot trong ba ngon ngit la “FASTA sequence
format”, “Identifiers” (NCBI Accessions numbers JGis) va “Bare
Sequence”.

- Theo ngén ngit FASTA, chubi dif liéu duoc viél thanh hai phén: Dong
dau bit dau bang ky tu “>" hodc “>gil...] (chi kich thudc chuéi 16n
hon...) va ti€p theo fa thong tin chung vé chudi; céc dong sau 1a trinh tu
cdu tric chudi (viét lién tuc, khong dé cich dong tréng & giira), th du:

>gi|129295sp|P01013{OVAX_CHICK GENE X PROTEIN (OVALBUMIN-RELATED)
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPVOMMCMNK
MKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEKRRVKVYLPQMKVL
MALGMTDLFIPSANL TGISSAESLKISQAVHGAFMELSEDGIEMAGSTGVIEDIKHSPESEQ
FRADHP FLFLIKHNPTNTIVYFGRYWSP

- Ngon ngit Bare Sequence ciing viét twong nhu ngoén ngir FASTA,
song khong ¢6 dong thong tin chung ban ddu, ma chi ¢6 dong trinh tu
cau triic chudi, v6i dang nhu sau: '

QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPV

KMKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEKRRVK
VLMALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELSEDGIEMAGSTGVIED
IKHSPESEQFRADHP FLFLIKHNPTNTIVYFGRYWSP
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Hinh 7.1. Giao dién chuong trinh BLAST
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hoic:

1 qikdllvsss tdidttlviv naiyfkgmwk tafnaedtre mpthvtkqes kpvgmmemnn

61 sfnvatipae kmkilelpfa sgdismivil pdevsdleri ektinfeklt ewtnpntmek
121 rrvkvylpgm kieekynlts vimalgmtdl fipsanltgi ssaeslkisq avhgafmels .
181 edgiemagst gviedikhsp eseqfradhp fiflikhnpt ntivyfgryw sp

Ngon ngir Ideatifiers duge viét c6 dang nhu sau:

ACCESSION P01013 AAA68881. 1 gi| 129295

3/ Budc 3: Pat viang phan tich “Set Subsequence”: Trong muc nay,

ngudi phan tich phat cung cap thong tin vi tri trén doan chudi cén phan
tich bang hai gid tri s& chi vi trf gisi han dau-cu6i doan chubi dy. Trong
truong hop can phan tich toan chudi, dif liéu nhap s€ cé dang from 1,

to length,

4/ Buée 4: Lua chon ngan hang dir liéu “choose databases™: Trong
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budc lya chon nay, ngudi phan tich phai xdc dinh nhom dit ligu cu thé
cua ngan hang dir li¢u duge chi dinh 1am d6i tuong so sanh. Thao tic
lya chon nay duge thuc hién bang cach dung chudt ddnh diu vao mot
trong cic mang cau tric chudi, trong clra s8 giao ti€p “Choose
databases”, tuong img vdi d6i tuong chudi cn phan tich. Dé phuc vy
cho muc dich tren, chuong trinh x{ Iy BLAST d phan chia v sit dung
cdc ky hiéu viet tat dé chi cdc nhém di tuong co sé dit licu tuong tng
nhu sau:

A/ Co so dit liéu protein bao gém:

* Nr: Cho cdc chubi duoc dich ddy du tir cée co s& dit lieu GenBank
CDS + PDB+ SwissProt+ PIR+ PRF.



Month: Cho cic chuéi duge dich diy du tir cic co i dir li¢u
GenBank CDS + PDB+ SwissProt+ PIR+ PRF, chi xét dén cic
chudi méi diang ky bé sung vao ngan hang dir liéu trong 30 ngay
g4an nhat.

Swissprot: Danh cho phuong dn lua chon so sanh vé6i phién bin
dit liéu méi nhat ma NCBI nhan duge tlr cor 5O dir liéu “SWISS-
PROT protein sequence database ciia EMBL”.

Patents: Khi lva chon so sinh véi chudi Protein da ding ky bao

ho sdng ché trong ngan hang “Patent division of GenBank”.

Yeast: La phuong 4n lya chon co so dir li¢u protein tuong ting,
duge bien dich ddy di theo cdu tric genome hoan chinh ciia nam

men Saccharomyces cerevisiae.

E. coli : La co s¢ dit liéu protein tuong itng, duge bién dich day
du theo ciu triic genome hoan chinh ciia vi khuin Escherichia
coli.

Pdb: La cic chudi twong img véi cdc chudi protein trong ngén
hang dit liéu “Brookhaven Protein Data Bank™.

kabat [kabatpro]: La cdc chudi ¢6 lien quan dén hoat tinh mién
dich trong ngan hang di licu “Kabat's databasc™ (chi tié1 hon xem
trong trang Web: http://immuno.bme.nwu.eduy).

alu: Chuéi dich tir ngan hang di liéu “REPBASE” (ddc tinh chi
ti€t hon vao trang ftp://ncbi.nlm.nih. gov/pub/imc/alu, xem néi
dung trong dutng déin Claverie and Makalowski, Nature vol. 371,
page 752 (1994),
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B/ Co so dir lieu nucleotide bao gém:

nr: Céc chudi hoan chinh clia cdc ngan hang dit lieu: GenBank+
EMBL+ DDBI+ PDB (song khong bao gém chudi thudc cic
mang EST, STS, GSS, hoiac HTGS).

Month: Cic chudi méi cap nhat vao cdc ngan hang dir licu
GenBank+ EMBL+ DDBIJ+ PDB trong vong 30 ngiy gdn nhit.

Dbest: Cic chudi hodn chinh cla cdc ngan hang dir licu:
GenBank+EMBL~+DDBJ EST.

mouse_ests: Cic chudi gen chudt cdc ngin hang dir licu:
GenBank+EMBL+DDBJ EST.

human_ests: Cic chudi gen ngudi cdc ngan hang dir lidu:
GenBank+EMBL~+DDBJ EST.

other_ests: Cic chudi gen cua cdc sinh gidi khdc trong cdc ngan
hang dir lieu: GenBank+EMBLADDBI EST, khong xét dén mang
gen ngudi va gen chudt.

yeast: Cau tric cdc doan chudi gen hoan chinh, 14y tir mang

genome nam men Saccharomyces cerevisiae.

E. coli: Cdu tric cdc chudi gen hoan chinh, 14y tir mang genome
cla vi khuan E. coli.

Pdb: cdu tric chudi gen hoan chinh tuong dng véi cau tric khong
gian ba chiéu cha protein trong ngan hang dit liéu PDB.

kabat [kabatnuc]: La cdc chudi ¢6 lién quan dén hoat tinh mién
dich trong ngan hang dit li¢u “Kabat's database™ (chi ti¢t hon xem
trong trang Web: http://immuno.bme.nwu.edu/).




* patents: Ciu tric chudi nucleotide di dang ky bio ho sdng che
trong mang dif liéu Patent division of GenBank.

¢ Vector: Ciu tric cic doan Vector trong ngan hang GenBank (R),
NCBI, (xem trong f_tp://ncbi.nlm.nih.gov/pub/blast/db/ 3

* Mito: Dit liéu vé chudi cia ty (hé,

* Alu: Chubdi dich tir ngan hang dit lieu REPBASE (xem trong trang
ﬂp://ncbi.nlm.nih.gov/pub/imc/alu, nhu di néu trong phin protein
én),

* Gss: Dt lieu vé bo gen hoan chinh (Genome Survey Sequence)
bao gém ca cic doan soi don, cic chudi o6 ¢xon va cdc chudi
Alu PCR.

e Htgs: Dt lieu vé cic chudi gen ¢6 do hiéu dung cao (High
Throughput Genomic Sequences).

Thao téc tiep theo, ngwi phan tich phdi xdc dinh thém mot s6 thong s6
yéu ciau trong muc “Options” va “Format”. Cic théng tin Irong muc
Option bao goém:

- Han ché¢ chudi lua chon (Limit by entrez Query... or select from...)
dé gidm s& lugng chudi can phan tich, Chuong trinh BLAST cho phép
stt dung moi ma hay cum ky tu dugce chuong trinh tim ki€m Entrez chip
nhan, thi du: Protease NOT hiv 1 [Organism] 12 giéi han chi tim cdc

chudi protease va bd qua ca cic chudi dang nay trong HIV 1.

- Lua chon phin loc (Choose filter): Vi ba phuong dn a: Low
complexity (loai khong xét dén cic thong tin riéng biét clia chudi),
Mask for lookup table only (tim kiém theo ché do low complexity,

sau d6 mGi xem xét dén toan bo thong tin riéng biét trong cdc chudi di
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tim dugc) va Mask lower case (cho phép sitr dung thong tin, viét theo
ngon nglr FASTA) va cédc thong sd khdc...

Trong muc Format, ngudi phan tich cin lua chon dat trude cic ché do
sau:

- Graphical Overview: D& dat ché do hién thi d6 hoa kél qua so sanh,
trong d6 BLAST s dung nam mau khic nhau cho nam nhém hé so
Score va so d6 cau tric tuong d6i clia mdi chudi bing cdc doan gach
dit quang (tuong dng vGi doan tuong dong va doan GAP, xem hinh
7.3).

- Linkout: Dé dit dudng dan siéu lién k&t truc tiép tir tép tin két qua dén
co s& dir liéu tuong tng chia NCBI, duéi dang hién thi ky tu viét tit
trong ¢ nén mau (hinh 7.3). Thi dy hai ky tv (L U ) 1a vi tr dudng dan
siéu lién két trén giao dién hién thi két qua dén tép dir liéu tuwong Ung
trong LocusLink v3 UniGene.

- NCBI-gi ... in ... : Dé dat ch& do hién thi k&l qua theo mét trong ba
phuong 4n (Alignment, PSSM hay Bioseq), dudgi mot trong bén dang
(HTML, Plain Text, ASN.1 hay XML).

- Ngoai ra néu cin thiét phai dat tiép ch€ do cho mét s6 tham so khic

theo yéu ciu phan tich.

Trong trudmg hop khong dit lua chon cdc théng s¢ trong hai muc trén,
chuong trinh s& xir Iy theo ch€ do mac dinh cua ngan hang dif li¢u dd chon.

5/ Budc 5 - Giri yéu cau xu 1y: Sau khi khai bdo xong, nguoi phan tich
nhan [énh “BLAST™ dé gt tin di. Sau khodng thoi gian chd doi ngan,

chuong trinh BLAST s& phan hdi yéu ciu véi dang giao dién nhu trong
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hinh 7.2. Sau khi cung cdp cdc thong tin bé sung can thiét, ngudi phan
tich lai ti€p tuc nhan lénh “FORMAT” d€ giii tin. Sau mdi l4n gui tin
bann lénh FORMAT nay, ngudi phan tich s& nhan dugc mot tép dir liéu
két qua, véi cic mic tir thip dén cao. Nghia la khi tim dugc, trong
thong tin phan hoi s& hién thi céc chubi theo do tuong dong tir mic cao
xuéng miic thdp hon. Trong truong hop chua tim dugc chudi mong
muén, ngudi phan tich vin c6 thé thay ddi lai 1an nita cdc thong s6 di va
guri di ti€p, cho dén khi thu dugc két qua mong muodn hay dimg lai. Chi
ti€t hon vé cdc ché do nay c6 thé xem huéng dan truc tuyén tai dia chi:

http://www.ncbi.nlm.nih.gov/ last/html/blastcgihelp.html#get subsequence

formatting BILAST

Translations Retrieve results for an RID|

Protain

Your request has been successfully submitted and put into the Blast Queue.

Query = (404 letters)

The request ID 1s |1 108388056-3683-111386915378 BLASTQ2

Format! B Reset all

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

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

Format

Show 7 Graphical Overview 7 Linkout P Sequence Retsieval 7 NCBLg) Alignment Bl in [HTML  Bllforma
Use new formatter [~ Masking Chamctegl Default(x for protein, n for nucleondﬁ M
Number of. Descriptions] 100 B Atignmentd 50 1

Hinh 7.2. Giao di¢n trung gian ciia chwong trinh xir ly
truc tuyén BLAST

Dé hi€u o hon thao tdc xir Iy trén hay 1am thi du sau: Gia sir cin tién
hanh khi phan tich déc tinh chudi nucleotide (gia dinh) véi ciu tric sau:
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gggttaccaatetgettggeatatigagaticctgeaaggtggaaacctggtaataageg

gaacticttacaaaagaggaagacagggcacactictetggagtggagttggtgttaaaaca
gtactcttctggttgtagtaattatatacagttaagticgtagtgagtgtctggtccagtgtetgatgt
aagcccacattctettctagtgggectgggeaagttaaaaatagtgettccaggteategattgt
ctictccagtagtgecgagaaactgicctagtgetgeaaactcagcetegggtetecagectecttc
agcttgtcagacagaagcttgatagtgcticttcatatagtgatectectattgacagaatacttg
gecgcettcagaageagece

Meét trong cdc gidi phap la sir dung ¢h& do phan tich truc tuyén qua

ngan hang dit lieu NCBI. Khi d6, thao tdc qua cac budc chinh sau:
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Pé lua chon chuong trinh cdn thao tic theo trinh tu sau:
http://www.ncbi.nlm.nih.gov > Side Map > Similarity Searching
(BLAST) > BLAST > Nucleotide - Nucleotide BLAST (blastn). Két
thic cdc dong 1énh trén, giao dién “Nucleotide - Nucleotide BLAST™ s&

xudt hién.

Nhap dit licu va dat ché do yeu cdu phan tich, bao gém cdc thao tac la:
chen tép cdlu triie chudi vio o clia s6 “search™; V6i gid sit chon cdc che
do 1a: dat khoang tim ki¢m “set Subsequences” (From 1 to Length);
chon co sé& dit lieu so sinh “Choose Databaces™ (est_other); cdc thong
s& khic theo ché do mic dinh chia chuong trinh. Sau d6, nhén cla s6
“BLAST™ dé giri thong tin di.

Sau khodng thivi gian ngan, chuong trinh x& 1y truc tuyén s& phan hoi
lai thong tin véi dang giao dién nhu hinh 7.2. Sau khi liura chon cung cap
cdc thong tin bd sung cdn thiét, ngudi phan tich lai ti€p tuc nhan lénh ©
FORMAT”... Trong trudng hop tim dugc két qua mong mudn, chuong
trinh BLAST s& phan héi lai tép tin két qua véi giao dién nhy trong
hinh 7.3.

Vé cau tric, tép tin két qua gém bon phan la:



- Phin dau hién thi két qua so bo dang dé hoa hinh 4nh mau clia cic
chudi c6 d6 tuong déng cao nhat, nhu trong hinh 7.3

- .

“> NCBI results of BLAST

BLASTN 2.2.10 [Oct-19-2004]

Reference:

Altschul, Stephen F,, Thomas L. Madden, MAlejandro A. Schaffer,

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

RID: 1108388055—3683—1113869153?8.BL35TQ2
Query= (4p4 letters)

Database: ill GenBank+EMBL+DDBJ+PDB sequences (but no EST, ST
G35, environmental samples or phase 0, 1 or 2 HTGS secuences)

2,891,993 sequences; 13,289,160,675 total letters
If you have any problems or questions with the results of this search
please refer to the BLAST FAQs

Taxonomy reports

u

.

Distribution of 153 Blast Hits on the Query Sequence

[Mouse-overto show defline and scores. Click to show alignments

Color Key for Alignnent Scores

1.3683 L B s
0 50 100

150 200 250 300 50 400

-

|

Il

Hinh 7.3. Giao dién két qud chuong trinh BLAST
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- Phén ti€p theo hién thi két qua dang ky tu tom tat két qua, dang nhu

sau.

Sequences producing siognificant alignments:

i| 47694397 | cef|NN 001001491.1] Mus musculus tropomyosin 4 ...
gi|239568443 | gb|BC023701.1| Mus musculus tropomyosin 4, mRNA...
gi|21618969|gh|BCO32174.1] Hus musculus eDNA clone IMAGE:53...
gi|21327608| gb|BC032175.1] Mus musculus cDNA clone IMAGE:S3...
gi|56031571|db3j| AK207394.1] Mus musculus cDNA, clone:¥2G010...
gi| 6981671 | ref|NM 012678.1] Rattus norvegicus tropomyosin 4...
gi| 207503 |gb|J02780. 1| RATTRO41IS Rat tropmyosin (TH-4) RN, . ..

gi|56030266|dbi| AK206083.1] Mus musculus cDNA, clone:¥2G010...
gi|57371|enb| YO0169.1|RNTH4 Rat TH-4 gene for fibroblast tr...

gi| 4507650 ref|NM 003290.1| Homo sapiens tropomyosin 4 (TPH...
gi|22024551|gb| ACO0OBES4.9| Homo sapiens chromosome 19 clone...

gi|51467147|ref| XM 372046.2| PREDICTED: Homo gsapiens simila...
gi|21754622 | dbj| AK095546.1| Howo sapiens cDNA FLJ38227 fis,...
qil 10435299 dbi| AK023385.11 Homo sapiens cDNA FLJ13323 fis,...
gil22902217| gh|BCO37576.1] Homo sapiens tropomyosin 4, mRNA...

gi|38114796|gb|BCO02827.2] Homo sapiens tropomyosin 4, mRNA...
gi|17223217|gh| AC003806.6| Homo sapiens chromosome 8, clone...

gi|50480765] enb| CR599558. 1] full-length cDNL clone CSODKOOS...
gi|463911641gb[k1"20133?.4| Homo sapiens chromosome 8 clone ...

gi|37201 | ewb| X05276. 1| HSTH3OR  Huwan mRNA for fibroblast tro...
gi|54696135|gh|BT019634.1] Homo sapiens tropomyosin 4 mRNA, ...
gi]339959|gb|M12127. 1| HUMTROPCK Human cytoskeletal tropomyo...

Score

{hits)
3713
313

[SC T T [P
LU [ e I B |
o |l e |w

(o~ ]
oy
o

|

(3]
=
(=

-
-1
=

DDNNNNNNNNNNN

E
Value

e-100
e-100 EAUAS
e-100 KRS
e-100 KR
5e-83 m

2e-57 AU

2e-57 AU
3e-53 m
le-40

1e-15 [CHUS
1e-15

1e-15 G U
le-15 m
1e-15
1e-15 G U
1e-15
le-15

le-15 m
1e-15

le-15
Se-15
5e-15 G U

- Phin thit ba hién thi két qua cu thé khi so sénh timg cap chudi, v6i giao

dién c6 dang:
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|_>a154?894397]ref[NH 001001491.1] Mus musculus tropomyosin ¢ (Tpmd:, mENA
Length = Z0EB2

Jeore = 373 bhits (1688), Expest = e-100

Tdentities = 206/314 (91%), Gaps = 21/314 (6%}

3trand = Pluz / Minus

Query: 30 CicotgoeRagytggasacelyyt aataagegyasactt Ciras aaaagaduaasacaggys 35
RN R R R R RN R R RN RN NN NN R R RN R R R AR R AR
Shict: 887 troctyraaggtguasacctggreataagoggascticttacaanagaggasgacaggoe G286

Query: 90 T??thtctggagtggaqttggtgttaaaacagtactcttctggttgtagtaatta:atT 149
PERTATAT LTI T T bbb e e ey bl i
Sbjet: 827 acactotctggagrggagtigyrgriaanacagtactcbicrgytt-tagt--ttatata 771

Query: 150 cagtraagttogragtgagtgtotgyioeagtyictyatgrasyorsaratterottota 208
FITTREATATIED 8 0 Da s b e e b r e e e b a i
Shact: 770 cegtraaytioob--ttagtguctggtooagtgretgatyraagoscacatatattet- 714

Query: 210 gtgggcctggucaAagttasssatagiyoticcaggteatoyartytotiotecaytagtg 269
LI RN ENE: TETTLLTEL TRt
Shicn: 713 -ttggoergggeaagtt-——-—---—- trtottooaggtocRtogattgtotctoragt-——— 666

Query: Z70 cegadgamAsctgtochagigotgosasctoayotoggytotragectoocteagottgtos 329
R R R R R R N R R R R AR AN NN
Shice: 6550 -ttagasaactgfooi--LLiCLgoasacteagelegyyioticagocreotticagstigiaa AOD

Cuery: 330 gacagaagettgat 343
FTITTSTTTTETT
Shjce: 603 gacagaagottgat 535

I™ >gi]23256443 | gh|BCO23701.1] Mus museulus tropomyosin 4, wRNA (cDNA clone NGC: 38304

IMAGE:5345537), complete cds
Length = 2113

- Phan cudi ciing tém tat thong tin vé ché do chay yéu cau cho BLAST,
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8, CHUONG TRINH HIEN THI PHAN
TiCH CAU TRUC KHONG GIAN Cn3D

8.1. bai cuong

Céu triic khong gian ctia tit ca cdc chdt 1A mot thude tinh rdt quan trong
quy dinh tinh chat va dac tinh cla chdng, dic biét 14 cac vat liéu hitu co, Vi
vay, viéc hién thi, nghién citu, so sdnh dac diém cau triic khéng gian ndy la
yéu cdu va ciing la giai phdp gidp nhi khoa hoc phan tich va du dodn dugc
dac tinh cua d6i tugng nghién citu, Hudng vao muc tiéu trén, nhiéu tac gia
da hoan thién va cung cap cho ngudi sir dung cdc phan mém ung dung khic
nhau, thi du: chwong trinh hién thi phan tich cdu triic Cn3D
http://www.ncbi.nlm.nih.gov/ Structure/Cn3D/cn3diut.shtml#cen3d,

Rasmol (http:/Avww bernstein-plus-sons.com/software/rasmol/ChanseLog html),
Protein Explorer (http://www umass.edu/microbio/chime/explorer),

PDB Lite (hitp://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 cdu triic khong gian cla cdc phan tu
sinh hoc, cdu tric khong gian clia chudi amino axit va céc cong cu dé phén
tich cdu tric cta ching, duge NCBI cung cdp mién phi cho nguti su dung.
Ngudi phan tich ¢6 thé sit dung chuong trinh ndy dé v& anh hay hién thi cau
triic khdng gian cta phan tir protein tuong tng vdi chudi phan tich, dé hién
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thi so sanh cau tric khong gian gitta cdc phan td, hay d¢ phan tich, du dodn
tinh trang cta ching; thi du tim kiém viing c4u tric b1 dot bicn hay viung
bao toin cdu tric giita céc chudi gan gili nhau. NCBI cung cdp cho ngudi
st dung déng thdi ca hai phuong dn khai théc Ia: dich vu Cn3D truce tuyén
hay tai toan bo Cn3D vé méy c4 nhan phuc vy muc dich phan tich tai ché.

Dé xdc dinh cau triic phan tir | ngudi ta thudng s dung phuong phép
phan tich khai phé cong hudng tir hat nhan (Nuclear Magnet Responce
Spectroscopy) hay phuong phap phan tich nhidu xa Rontgen (X-Ray
Crystallography). NCBI dd sir dung cic dir lieu ket qua phan tich thuc
nghiém nay lam co s& vat chat dé xay dung mang dir lieu cdu tric MMDB
(Molecular Modeling DataBase), nhim gép phan lam phong phi thém
lugng thong tin truyén tai vé chitc nang sinh hoc, vé co ché heat dong cia
cdc phéan tur va phuc vu cho muc tiéu nghién citu quan hé gitta cdc phan tir
¢6 dic diém cdu tric khong gian gdn giii nhau. Nhu vay, MMDB chi Ia
mang dif liéu vé ciu tric khong gian ba chiéu trong kho tang dit liéu chung
e protein PDB (MMDB dugc viét bing ngon ngit ASN. | (Abstract Syntax
Notation One) va chuong trinh Cn3D dugc thiét k€ trong moi trudng nay.
Nghia 1, chuong trinh Cn3D khong doc trye tiép duge dir licu chung tir
PDB, ma trudc het dit liéu nay phai dugc dich sang dang ngon ngit giao tiép
MMDB). V¢ giao dién, chuong trinh duoc thi€t k& nhim cung cfp cho
nguoi st dung anh khong gian ba chiéu cla d6i trong & moi kich thude,
moi géc do theo yéu cau,

8.2. Su dung chuong trinh

DE hién thi cdu triic khong gian tir dit licu MMDB, déu tién, ngudi ta
phai téi chuong trinh Cn3D vé va cii dat vio médy cha minh. Sau d6, cé thé
sir dung nhiéu con dudng khdc nhau dé hién thi hinh &nh cau trdc chudi
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bang chuong trinh Cn3D. Khi vao trong chuong trinh nay ngudi phan tich
c6 thé sir dung cdc lénh tuong tng dé thay d6i ché do hién thi, theo muc
tieu phan tich. Sau day ia bon giai phap thudng dp dung trong NCBL.

8.2.1. Su dung cong cu tim kiém céu tric chuéi qua Entrez

Day Ia mot trong céc con dudng don gian nhat dé truy cap khai thdc dir
litu MMDB. Thi du, can tim hi€u céu tric alpha amylase 2BES, thi thao tac
truy cap bao gom céc budc: truy cap http://www.ncbi.nlm.nih.gov > entrez
> structure > search (dién tir khoa tim ki€m “alpha amylase” réi nhan lénh
“go”). Két qua tim ki€m s& duoc hién thi v6i dang giao dién trong hinh 8.1.

-
<= NCBI

[ T | Mr—‘i-T—.' e,
INI 167 an terial. 90 TEukarwtlc 74 Tngand a0 T NMR. § Tx ray. 162 m *"t

Iltems 1 - 20

i3 i
- 1 af 9 Ned

MMDB, Links
bose Rearrangement Mechasm Imphed By The Emetc And Structural Analysis Of Human Pancreasc Alpha- Amylase In

=5 With Analogues And Ther Slongated Counterparts

[mmdbId 31093)

I 2: 1XD0 MMDB, Links
Acarbose Rearrangement Mechansm Imphed By The Finenc And Structural Analysis Of Human Pancreatic Alpha-Amylase In
Complex With Anal s And Ther El ted C part
[mmdeld 31092]
31 MMDB, Links
ose Rearrangement Mechanism Impled By The Kinetic And Structural Analysis Of Human Pancreatic Alpha- Amylase In
— Complex With Analogues And Ther Elongated Counterparts
[mmdbld:21091)
™ 4: 1IXCW MMDB, Links

a’u arbose Frar'ang:m' vt Mechanism Irn; obed By The Kmetic And Structural Analysis Of Human Pancreatic Alpha-Amylase In
Complex With Analogues And Their Elongated Counterpar

I 6: 10FQ MMDB, Links
Bacteriophage Lambda N-Protem-Mutboxb-Rna Complex
[mmdbld 31199)

MMDB, Links

are OF An 11-Mer Dna Duplex Contaning The Carbocyche Nucleotde Analog 2'-Deoxyansteromycin
[memdbId31197]

™ 8: 2EFR MMDB, Links
The Macro Doman Is An Adp-Ribose Binding Module
[mmdbId 31196]

2BFS MMDB, Links

Anisotropic Refinement Of Awan (Turkey) Pancreanc Polypeptide At 0.99 Angstroms Resolubon
[mmdbld 31195)

10 ZBES MMDB, Links
Structure Of Mycobactenum Tuberculosis Ribose-5-Phosphate Isomerase, Epib, Ev2465¢, In Complex With 4-Phospho-D-
Ervthronohydroxamic Acd

Hinh 8.1. (iao dién két qud tim kiém cdu tric truc tiép qua Entrez
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Ti€p theo, nhan chon vao mot trong hai duong dan siéu lien két 2BES
hay MMDB (phia bén phéi dong tin). Sau d6, chuong trinh tim kiém cau
tric Entrez Structure s phan héi lai két.qua véi dang giao dién nhu sau:

e MMDB
= NCBI Structure Summary

PubMed

Structure Taxonomy OMiM

Deseription: Structure Of Mycobacterium Tuberculosis Ribose.5. Phosphate Isomerase, Rpib, Rv2465¢, In
Complex With 4-Phaspho-D Erythror droxamic Acid.

Deposition: A K Roos, D JEricsson & S Mowb y, 8-MNov-04

Taxonomy: Mycobacterium tuberculosis

Reference: PubMed MMDB: 311 92 PDB: 2BES

View3DStuctie | of [BestModel 3] with [Cnab =] [Dispiay =zl v Gergnap 4y
1 28 48 €0 2] 1@ 128 149 168 172

Protein _i_
e | Y R S s e o

3d Donains

1 20 48 [ x 20 40 168 172
S SR 1 SRR Y TR

a 3 2 49 168 172
Protein _i_

3d Domains

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

Tu trén giao dién két qua ndy, nhian chon lénh “View 3D
Structure” chuong trinh Cn3D s& phéan héi lai hién thi cdu tric khong
gian ba chiéu cta 2BES nhu hinh 8.3.

gmsgmrvylgadhagyelkqr
r\ahhhhhhsgme:nrvy gadhagye lkqr
291?.151.) mahhhhhhsgmsgmrvylgadhegye lkgr
2BES E Imahhhhhhsgmsgmrvylgadhagyel kqr

tiehlkgtghepidegalrydadddypafcinnatrtvad
tiehlkqtghepidegalrydadddypafciasaatrtivad
tiehlkqtghepidegalrydadddypafcinnatrtvad
tiehlkqtghepidegalrydadddypafciaaatrtvad

Hinh 8.3. Cdu triic khong gian ba chiéu ctia alpha amylase 2BES
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8.2.2.  Tirdich vu entrez sequence neighbor

Trong truong hop nay, gia st ngudi phan tich cin tim hiéu ciu tric
cdc protein ¢6 quan hé gin giii v6i 1,4-alpha amylase. Sir dung chuong
trinh tim ki€m Entrez trong http://www.ncbi.nlm.nih.gov véi chi dé

“Protein™ va tir khod “alpha amylase”, chuong trinh tim ki€m truc tuyén
s€ phan hoi lai két qua v6i dang giao dién nhu trong hinh 8.4.

.0.0-...00..%.0.:..... u‘ﬁgls:oteln

Items 1 -20

B oo nen
I 1: CAI10107 Reports BlLink, Domains, Links
1,4-alpha-ghucan branching enzyme [Azoarcus sp. EbN1]
2]56315462)emb|CAI10107. 1|[56315462]
2: CAII0106 Reports Blink, Domains, Links
Alpha-amylase famiy protein [Azoarcus sp. EbMN1]
256315461 |emb|CAI10106 1|[56315461]
I 3: CAIl0105 Reports BLink, Domains, Links

putative alpha amylase/ftrehalose synthase [Azoarcus sp. EbN1)
&|36315460/emb|CAI10105.1|[56315460]

2 Reports. BLink, Domains, Links
5 1 operon protein GlgXl (alpha amylase) [Azoarcus sp. EbIN 1]
(56315427 (emb|CAI10072 1([56315427]

Hinh 8.4. Giao dién hién thi két qud tim kiém nhém
protein alpha amylase trong Medline

Tiép theo, nhin vao duong dan siéu lién két “Blink” & géc trén bén
phai ctia nhém ““/,4-alpha-glucan branching enzyme”. Sau d6, lai vao ti€p
dudng dan “3D Structures” thi chuong trinh truc tuyén s& phan héi lai két
qua c6 dang giao dién nhu trong hinh 8.5. Trén giao dién nay, dung chudt
kich hoat vao dudng dan siéu lién két tai vi tri ¢6 diém trdon nhd mau nhat
tuong ng v6i cau tric chudi ¢é dac tinh can lua chon (thi du chudi ciu tric
tinh thé ctia mot maltogenic amylase, v6i ma hiéu chudi 12 1SMA_B). Sau
thao tac d6, ngudi phan tich truc tuyén sé nhan dugc két qua phan héi lai
v6i giao dién nhu trong hinh 8.6.
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Pratemn

Ll
<> NCBI
Query: gits6315462 | A-alpha gl enzyme | - EhNL|
Maiching gi: 56479419
Gat CudD Now!

19 BLAST hits to 9 unique species Sorihy taxonemy proximity

l@ Archasa @l Bactena @Mﬂuoa |!1'F___ung: LE‘,J Flants @ Viruses El] Other Eukaryotae
Feep only I i Cut-Off an— --

Nuclectide

636 aa .
SCORE P ACCESSION Gl PROTEIN DESCRIPTICH
_— Consecrved Domain Datshase hits -
1752 ® 1M7XD 24158972 Chain D, The X-Bay Crystallographic 3tructure Of Branching Enzyme
203 LEHSA 13399874 Chain A, Crystal Structure Of Sulfolobus Solfatacicus C yltrehalos
203 » AEHAR 13359875 Chain A, Crystal Structure Of Glycosyltrehalose Trehalohydrolase From
— ——— 141 1BFz 3660004 Chain , Structure Of Pacudomonas Isoamylase
— e — —. l33 @ 1JOKB 28373418 Chain B, Crystal Structucre Of Neopullulanage E357q Complex With Isopam
e e 133 ® 1J01B 28373414 Chain B, Crystal Structure of Neopullulanase Complex With Panose
——— 114 = 1GVIE 21730245 Chain B, Thermus Maltogenic kmylase In Complex Vith Bera-Cd
e 114 1SHAB 7766933 Chain B, Cryscal Stpucture Of A Maltogenic Amylase
— i1 . 1HIGE 34610598 Chain B, Cyclomaltodextrinase from Flavobacterium 3p. Mo. 92: Feom Dna
107 - s Chein B, Crystal Structuce Of Alkalophilic Asparagine 222-Replaced Cyc
105 ® Chain A, Amylosucrase Soaked With lm Sucrose

Hinh 8.5. Giao dién hién thi két qua tim kiém nhom protein
alpha amylase trong Medline, theo ché do Blink

S
xmmwﬁm-mmmmmgﬁmmkm

KRQ&ULUEEDKNLPSGVRKYGEGNUSKILLHYKFNNRTSUHLKDPURTHFKL

E OMIMy .

Query: 1 4-alpha-glucan branching enzyme [Azoarcus sp. EbN1] [gi: 5631
Structure: 1SMA Chain B, Crystal Structure Of A Maltogenic Amylase.
MMDB: 1SMA_B Reference: PubMed

e e ey [
10 20 30 40 50

60
e et gt e el USRI EEEY EELESAER
gi 56315462 179 YVVEUGFTHVELHPLSEHPvaSUGYQTTGYFlATARYGTFDDLHFLIDTLHQAGVGUIL 238
1SHA B 184 YLADLGITGIYLTPIFRRP——SNHKYDTADYFEIDPHFGDKETLKTLVKRCHEKGIRUHL 241
70 80 S0 100 11 120
e L U T O B T ] RSl
gi 56315462 239 DWVPSHFPM----———— AHGLAEFDGTYLYEHADPRQ--====—=== GFHPewHSCIFN Z80
1SMA B 242 DAVFNHCGYEfaptqulKNGEASRYKDNFHIREFPLQteprpnydeEFUP——HHPKLN 2599
130 140
T D N e
gi 56315462 281 YGRHEVCAFLLSSALFULERFHIDGLRVD 309
1SHA B 300 TAHPEVKRYLLDVRTYUZREFDIDGURLD 3z8
Score(bits) =49, E_walue = 8e-10

Aligned Length = 127, Sequence Identity = 31%

Hinh 8.6. Nhém chudi tuong dong cdu tricc véi ISMA_B

Trong giao dién nay chi rd cau tric chudi 1SMA_B va mot chubi c6 ciu
triic gdn gii v6i ching la | ,4-alpha-glucan branching enzyme (tir vi khudn
Azoarcus sp. EbN1, véi ma hiéu la gi: 56315462). Pé hién thi cdu tric

chudi clia nhom nay chi viéc nh&n chuot vio cira s6 “View 3D Structure”,
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roi sir dung cdc cong cu trén giao dién chuong trinh Cn3D dé thay ddi ché
do hién thi.

8.2.3. Tur dich vu phan tich ciu tric chuéi BLAST

Chuong trinh phan tich cdu tric BLAST cung cap cho ngudi sir dung
ca dich vu két n6i true ti€p v6i chuong trinh hién thi cdu tric Cn3D ngay
trong qua trinh phan tich cau tric protein. Gia sir, ngudi phan tich dang sir
dung chuong trinh “Protein-Protein BLAST” v6i chudi phan tich mang
ma hiéu la gi 54696134 va nhan dugc két qua phan héi vé6i giao dién nhu
trong hinh 8.7.

IMouse—overlo show defline and scores. Click to show alignments

Color Key for Alignment Scores

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

Score E
Seguences producing significant alignments: {hits) Value
g1]47894397|ref|NM 001001451.1] Mus musculus tropomyosin 4 ... 373 e-100
g1]23958443|gb|BCO23701.1] Mus musculus tropomyosin 4, mRNA... 373  e-100 KEHURS
gi|21618969|gh|BC032174.1| Mus musculus cDNA clone IMAGE:S3... 373 e-100 KCHS
gi]|21327808| gh|BCO32175.1] Mus musculus cDNA clone IMAGE:S53... 373  e-100 KSHY
gi|56031571|dbj|AK207394.1| Mus musculus cDNA, clone:¥2G010... 315  5e-83 U]
gi]| 6981671 |ref|NM 012678.1| Rattus norvegicus tropomyosin 4... 230 Ze=57
gi|207503|gh|J02780.1| RATTRO4IS Rat tropmyosin (TH-4) wRNA,..., 230 2e-57 CEUAS
gi]|56030266]|dbj| AK206089.1| Mus musculus cDNA, clone:¥2G010... 16 3e-s53 W

Hinh 8.7. Giao dién hién thi két qud Protein-Protein BLAST
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Két qua nay cho biét, trén vi uf ddu tién 13 nhém chudi cé chi s6 Score
vit E-value tuong ddng cao nhat véi chudi kiém tra. Ticp theo, vio dudng
dan siéu lién két cha chudi d€ hién thi thong tin tém tit vé nhém nay. Gia
sif mhan chudt lya chon nhém “Mus Musculus Tropomyosin 4 tiép theo
vao “Blink™ trong giao dién ket qui; réi chon tiép dudong din “3D
Structure” chuong trinh s& hién thi cdc chudi protein trong ngan hang dir
ligu MMDB c6 cau tric gan giii v6i chudi kiém tra. Sau dé kich chudt vao
dudng dan siéu lién ket tai vi tri vdng tron mau nhat réi thao tic tiép twong
tur nhe muc 8.2.2 & trén.

8.2.4. Sit dung ma hi¢u chudi PDB Identifier

Trong trudng hop cdu tric phan ur cla protein cin nghién ciu da
dugce xu 1y vd xép ma hiéu trong PDB, viéc truy cap vi hién thi cdu tric
nhd Cn3D rat  don gian. Tt trang chd cita MMDB
(http://www.nebi.nlm.nih.gov/Structure/MMDB/mmdb.shtml), ngudi phan
tich chi vi¢c dien ma hiéu PDB cuia chudi vio 6 cifa sé réi nhén lénh “go”

la chuong trinh s& phan hoi lai két qua vé thong tin tém tit cua chudi dé.
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9 TRA CUU TAI LIEU
- QUA INTERNET

Moi du dn hay k& hoach trién khai hoat dong nghién citu khoa hoc déu
dugc bit diu bing giai doan thu thap vi nghi¢n citu tai licu. Cong tac nay
phii duge tién hanh mot cdch toan dién, ti mi, nghiém tic va sang tac mai
cung cdp di dit licu cén thiét, gop phdn dam bao cho su thanh cong cua du
dn. Xét wen phuong dién niy, ¢6 thé coi hé thong co s dit liéu sinh hoc
trén the giGi 13 mang thu vién khéng 16 véi moi uu the dich vy phuc vu cho
ngudi doc: dung liugng thong tin I6n, toan dién va da dang vé&i kha néng tra
ciru hét ste thuan tién va hiéu qua... DEé thyc hi¢n muc tiéu trén, cdc cd sO
dit liéu 16n déu hoan thién va cung cdp cho ngudi truy cdp cong cu tra ciu
tim kiém thong tin tuong ung. Trong Hnh vue sinh hoc ¢6 the khai théc céc
dich vu sau:

9.1. Dijch vu PubMed

Trong linh vie y 1€ vi sinh hoc, NCBI duge xem la mot dia chi tin cay
cho cdc nhi khoa hoe cong bd két qua nghien ctiu cta minh. DE trg gidp
khich hang khai thic nhém di liéu nay, NCBI da hoan thién va cung cap
cho khéach hang cong cu dich vu tim ki€m thong tin PubMed va PubMed
Central. Dich vu PubMed cung cip cho nguoi khai thdc thong tin (day du
hodc tém luge) cfia tat cd cdc cong trinh khoa hoc dd cong bo trong
MEDLINE va céc cong trinh lién quan clia ciing téc gid hay cdc cong trinh
cla tic gia khdc c6 ciing chii dé tim kiém. Véi dich vy PubMed Central,



NCBI con cung cdp thém cho ngudi truy cap ca thong tin cua cac cong
trinh khoa hoc sip phat hanh (do mot s6 nha xuat ban cung cip dé gidi
thiéu trudc, dudi dang thong tin tém tat glri cho PubMed). V6i wu the to 16n
va da dang vé co so dir liéu, PubMed hién duoc xem la mot trong cac cong
cu tim kiém phé dung nhat trong linh vuc cong ngh¢ sinh hoc. Pé str dung
dich vu nay, can phai truy cap trang chu ctia NCBI r6i thao tic qua cac
budc 1a lua chon PubMed (kich chudt vao vi tri 1, sau d6 kich chuot vao Vi

trf 2 dé chon PubMed) va cung cdp thong tin tim ki¢m (budc 3 - xem hinh
9.1). .

% NC’ National Center for Biotechnology Information

National Library ol Medicine National Institules of Health
v PubMed OMiM

Books TaxBrowser Structure

Alphabetil
Resource

PubMed..__ ) 4. )
Protein N, . Hin 1988 as a na
Nucleotide N\ ==diology informatio
Structure . oS, conducts re
ology, develops software
hg genome data, and N
. = " . C
-Jes biomedical information - all for o OﬁeZ‘EgiakL
nains eranderstanding of molecular ahes S Lissass,
b NCBI Handbook
processes affecting human health and

disease. More ... Ir-E PubMed Central———

—
/" An archive of life sciences journals \

surce for ¥ Assembly Archive
eates

in » Clusters of
orthologous groups

About N

ion support
nd software

® 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
Access it from any computer with an Internet connection.

MNCBlcub

e-mailing of search u|
results. A tab format
Limits and displaying

Literature
databases
PubMed, OMIM,
Books, and

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

Sau khi cung cép dit liéu tim ki¢m, dang s6 hay ky tu, ngudi tim tin chi
viéc nhdn lenh “Go™ dé gui yéu ciu di. Chuong trinh PubMed s& tim kiém
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va gui k€t qua phan hoi lai cho ngudi tim tin. Nguoi tim tin ¢6 thé thay déi
ché do hién thi khdc nhau theo nhu cdu (lua chon tai cira s Display). Giao
dién két qua tim ki€m thong tin dang tém luoc nhu sau:

Natlonal =
p Ry NCE
Pu bmed P (B Feuses

for [penicillin acylase. bactenum

|_Limits | Preview/index Histary T Clipboard Detallsh]
-Ahslracl i snow [20 W | Son i - Ted i
| an: 385 [F

Items 1 - 20 -F of 20 MNest

Der, 70010) 6324-8 Related Atticles, Links

Save Search

aem.asm.org

A single amino acid substitution converts 1 yliranspeptidase to a class IV cephalosporin
acylase (glutaryl 7-aminocephalosporanic acid acyla;e)
" Suzuki H, Miwa C, Ishihara S, Kumagai H.

Dinision of Integrated Life Science, Graduate School of Biostudies, Eyoto University, Oiwake-che, Etashirakawa, Sakyo-ku, Kyoto
606-8502, Japan hideyula@hf kyoto-u ac jp

The asparty! residue at positon 433 of ganuna-glutamylranspeptidase of Escherichia cob K-12 was replaced by an asparagmyl

residue ’.‘h;s substituion enabled gamma-glutamyltranspeptidase to deacylate ghutaryl-7-aminocephalosporanie acid, producing 7-
oramic acid, which is a starting matenial for the synthesis of semisynthetc cephalosporing
85 [PubMed - indexed for MEDLIME]

I 2: Curr Opur Buotechnol 2004 Aug,15(4)349-55 Related Aricles, Links

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

Pharmaceuncal Biology. Universty Centre for Pharmacy, Unaversity of Gromngen, Antonius Deusmglaan 1, 9713 AV, Gronmgen,
The Metherlands

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
cdc dudng dan siéu lién két la c6 thé tai vé dugc cdc tép tin mong mudn.

Trong nhiéu trudong hop, ngudi tim tin ¢6 thé dugc quyén tai mién phi toan
bo ndi dung cong trinh econg bo hoan chinh (full text article).

9.2. Dich vu thu vién qua mang ScienceDirect®

ScienceDirect® la thuong hiéu dich vu thu vién qua mang internet cla

Elsevier Copr. ScienceDirect® duge xem la mot trong so rat it dia chi
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cung cap dich vu thong tin 16n nhat thé gidi, voi khodng 60 triéu tin tém
lugce cac cong trinh khoa hoc kem theo duong dan siéu lién két t6i cong bo
trong khoang 1800 tap chi khoa hoc ctia trén 170 nha xuat ban khic nhau
trén thé€ gidi, trong d6 rat nhiéu tai liéu co thé tai vé dudi dang ndi dung
cong bo hoan chinh. Giao dién trang cht nay c6é dang nhu sau:

i — Athens Login
Reqgister or Login: |user name Password: |G
mE SBCIENCE @uln ECT S 1 iy o - InCommaon Logqin

I e o R Y © e
Quick Search: I wthur.—IAIIFIJII-IEX!S'JUICES i@ @ Search Tips r’\‘ELfC‘NE GUEST J“F‘!

Full-taxt articlas in ScianceDiract: 6,691,696

ScienceDirect Info ~ ScienceDirect® pigital library of the future

About ScienceDirect

Content Coverage Welcome to the world's largest electronic collection of scence,
Librarian Services technology and mediane full text and bibliographic information.
Guest User Info
About Athens

Read about the scientists who have received the prestigioys Nobel Prize in 2004. Their articles have
often been published by Elsevier and many can be found on ScienceDirect

Why Register?

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

ScienceDirect News Search for a Title: Agricultural and Biclgi i

Contact Us l Arts and Humanities

Check Your IP Biochemistry, Genetics and Molecular Biology
More Info... OR Browse A-2 Business, Management and Accounting

Chemical Engineering
Chermstry
Computer Saence

cision Sciences
Earth and Planetary Sciences
Economics, Econometrics and Finance
Energy
Engineering
Environmental Science
Immunology and Microbiol
Materials Science
Mathematics
Medicine and Dentistry

Neuroscience

Top Publications in ScienceDirect

TOP25 Hottest Articles
SLMSCHIBE MOWI b P fre -
acrrmen (lomesr: .
interactive tutorials Cell
=

wciumen fhomner:

Rasaarch in
Jrganizational
Bahavior

T Profdict News Letter « Infants not surprised to see adults talking to
BUBSCRIBE NOWI Bb | robots

Hinh 9.3. Giao dién trang chu cua ScienceDirect®

law o wa vou -+zouan sc FEBS Latters

T YT TTTT T T TTTTTTT

Thong tin cha c¢o s& dit liéu nay trai rong trén hau hét moi linh vuc
khoa hoc va cong nghé va dich vu cung cdp tin nay mién phi truy cap cho
cd nhan va tra phan tram cho cac co s& c6 nhu cau in lai nén rat hitu dung
cho cic nudc dang phat trién. Tir 02/01/2005, Elsevier da lién két hop tac
v6i hai t6 chitc 16n trén thé gidi 1a hiép hoi sach cdc trudng dai hoc My (US

Sabre Foundation - www.sabre.org) va toé chiic hd trg sdch cho cdc nudc
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- nghto ciia Cong dong Chau Au (Ewropian Book Aid International -
www.bookaid.org)

D¢ sir dung dich vu nay, khich hang chi can dang ky truc tuyén vdi
ScicnceDirect® dé ducce clp quyén truy cap (duong din siéu lien ket
“register” nam & phia trén bén phai cia giao dién). Sau khi ding ky,
ScienceDirect® sé& tur dong cdp cho khdch hang tén va mat khau (do khéch
hang dang ky) dé sir dung truy cap sau nay. Khi di & trong
ScienceDirect®, viéc tra cifu va khai thic thong tin ciing tuong ty nhu trong
phdn 9.1.

Ngoat ra, nhiéu co s& dit lieu khic ciing cung cdp cho khich hang cé
thé khai thdc kha nang cung cdp thong tin tu licu di manh tuong tu, thi du:
HighWire (www://highWire.stanford.edu) hay

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

9.3. Dich vu Entrez cua NCB! va SRS clia EBI

Entrez la dich vy quan Iy va lién ket thong tin clia co s¢ dif lieu NCBL
Giao dién trang chl cia dich vu nay cé dang nhu trong hinh 9.4. Véi co
cdu t6 chitc quan ly thong tin theo timg méng riéng biét ciia NCBI, dich vu
nay ddm nhiém vai tro két noi fién thong giita cic mang thanh mot téng thé
hitu co, gidp cho ngudi truy cap tiép cin nhanh va ddy di cdc thong tin tim
ki€m. Thi du, dang tir co s& dir liéu tur lieu PubMed khich hang dé dang
truy cap sang mang dit lieu vé cau tric chudi xodn kép DNA hay chudi
nucleotide trong PDB, hodc chuyén qua mang dit liéu vé cau triic khong
gian protein MMDB, nho dudng dén siéu lién két do Entrez thiét lap. Ngudi

tim tin 6 thé truy cap truc ti€p co s& dif liéu bing tim ki€m theo tir khod
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(dién tir khod vao 6 clra s6: “Search across databases™) hay qua cdc dudng
dan siéu lién két vao cdc mang dit licu réi méi tim ki€m thong tin sau (kich

chuot vao vi tri bi€u tuong cia mang dit lieu hay ddu hoi tuong ting phia

bén phai).

e, ) o— Entrez, The Life Sciences Search Engine

PubM Entrez | Human §Engme ] GenBank | 30 Viewer 1 __BLAST |
Search across databases | ] Help
Welcome to the new Entrez cross-database search page
” PubMed: biomedical literature citations and abstracts (k4] "w Books: online books @
“ PubMed Central: free, full text journal articles ® x OMIM: online Mendelign Inheritance in Man @
w Site Search: NCBI web and FTP sites @
. Nucleotide: sequence database (GenBank) (14} ﬂ UniGene: gene-oriented clusters of transcript sequences (k]
LX) ’
0.0.l Protein: sequence database @ . CDD: conserved protein domain database m
III Genome: whaole genome sequences [k} 6 3D Domains: domains from Entrez Structure (k]
1. Structure: three-dimensional macromolecular structures (3 PP UniSTS: markers and mapping data @
@4 Taxonomy: organisms in GenBank [kd] % PopSet: population study data sets @
files:
Il‘ SNP: single nucleotide polymorphism @ & E,-E02|:;n VIEHT SERTOIFION SNEFRIDISCAMRE buiifice @
: H Gene: gene-centered information @ . GEO DataSets: experimental sets of GEO data @
‘" HomoloGene: eukaryotic homology groups @ 'S; Cancer Chromosomes: cytogenetic databases ®
q) PubChem Compound: small molecule chemical @ @ PubChem BioAssay: bioactivity screens of chemical @
structures substances
! PubChem Substance: chemical substances screensd for @ B4 GENSAT: gene expression atlas of mouse central nervous i
bioactivity system
u Journals: detailed information about the journals indexed @ MeSH: detailed information about NLM's controlled ®
in PubMed and other Entrez databases vocabulary
g NLM Catalog: catalog of books, journals, and audiovisuals
in the NLM collections

Enter terms and click ‘GO’ to run the search aganst ALL the datsbases, OR

Click Database Name or lcon fo go directly to the Search Page for that datsbase OR

Click Question Mark for & short explanation of that database

Hinh 9 4. Giao dién dich vu Entrez ciia NCBI

Trén hinh 9.5 mé ta mot thi du mot kiéu thao tic truy cap tim kiém

thong tin sir dung Entrez, v6i ¥ dinh tim kiém thong tin vé enzym alpha

amylase tir vi khuin nhu sau:
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Tir giao dién trang chu Entrez, kich chuét vio biéu tuong protein dé
truy cap “Entrez Protein™.

Trong giao dién “Entrez Protein”, chon mang dit liéu “protein”™ (1)
va nhap tr khod tim kiem “wlpha amylase” réi nhin chuyén véu ciu
di. Sau d6, Entrez s& phdn héi lai két qua tim kieém, duoe lict ke theo
thit tu va kém theo cdc dudng dan siéu lién két dén phan dif licu lién
quan turong ng.

Gia str trong két qua ndy, ngudi phan tich cdn quan tam dén thong
tin vé chudi protein mang mi hicu s6 CAI06424 {vi tri thit 15). Khi
d6, néu nhan vao vi tri dudng din siéu lien ket “Blink” thi sau dé sé
hién thi két qua vé so sanh chudi BLAST.

Trong giao di¢n kel qua BLAST nay, néu kich hoat vi tri vong trdn
nho nhat mau cia dudng din dén co sd cdu tric (4) thi Entrez s& tra
l6i thong tin vé mitc do twong dong ciia chudi CAI06424 vii cic
chudi luu gii trong co ¢ dit liéu ctia NCBI,

D¢ hién thi nghién cdu hinh &nh, chi ¢in kich hoat dudng din
“View 3D Structure” (5) s& hién thi duoc anh dé so sanh ciu tric
khong gian clia ching (6 - sau dé, si dung thanh cong cu trong
giao dién Cn3D d€ thay d6i ché do hién thi khi phan tich ddnh gid).

Truong hop kich hoat vao duding dén siéu lién két ma hiéu chudi
(tai vi trf ghi ma s6 CAI06424), ngudsi truy cap ¢6 thé hién thi
théng tin vé ciu trdc va dic tinh cha chudi niy, ché do ky ur 6
dang nhu sau:
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Hinh 9.5. So dé mot dang khai thdc dit liéu qua dich vu Entrez

119
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dich vu quan 1y khai thdc co s& dix

lieu cau tric chubi ca EBL. Hién co s& dif ligu ndy ¢ thé cung cap thong

tin trén khoang 80 mang khdc nhau. Vé cdu tric, co s& dit liéu EBI quan Iy
thong tin cua minh theo mi s6 truy cap, nén hoat dong ctia SRS ¢6 sir khac
bi¢t nhat dinh so véi dich vu Entrez clia NCBI. Song nhin chung, viéc tim
kiém thong tin cling thuan tién va don gian tuong tu nhu sir dung céng cu

Entrez trinh bay trong phin trén. Hinh 9-6 mé ta giao dién trang chi clia
dich vu SRS. Tir giao dién nay, khdch hang c6 thé dung tir khod hay s6 ma
hi¢u thong tin dé truy cap thang dén co s& dif liéu tuong ing (1), hodc kich

hoat bi€u tugng nhém dich vu tuong tng trén thanh cong cu (2) d€ truy cap

thang vdo nhém nay.
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Hinh 9.6. Giao dién trang chu dich vu SES cua EBI
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KHAI THAC THONG TIN
1 O co SO DU LIEU CAU TRUC
PE THIET KE GEN

10.1. Co sd& dir lieu RFLP (Restriction Fragment
Length Polymorphism) va ¢d s& dir liéu ESTs
(Expressed Sequence Tags)

Trong qua trinh sinh tong hop protein, thong tin di truyén tir nhan duogc
phién ma tong hop phan tr mRNA va, ti€p theo, qué trinh dich ma trén
ribosom dd tong hop nén phan tir protein theo khudn méu duoc xédc dinh
bai chinh trinh tv cdu tric gen twong tng cna ching. Véi nguyén ly mot
gen - mot protein cho phép mao ra kha nang chi cin xdc dinh ciu irie cia
mot trong ba phan tir gen-mRNA-protein la ¢6 thé suy ra ciu tric cla hai
phan (r kia va nguoc lai.

10.1.1. Co s6 dir lieu RFLP (Restriction Fragment
Length Polymorphism)

Viéc xac dinh fruc ti€p ciu tric DNA trong toan bo genom ¢é thé duge
giai quyét nho k¥ thuat thiét 1ap ban dé gen han ché cho ting chudi DNA
cua ching, bang cich sir dung enzyme gidi han ciit nho soi DNA thinh cic
doan ngan d¢ xdc dinh trinh ty (theo phuong phép téng hop timg nucleotide
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mot Mavam-Gilbert hay phuong phdp t6ng hop gidi han sir dung didcoxy-
nucleotide Sanger) 161 t6 hgp cdc doan ndy theo phuong dn ding véi trinh
tu cit thinh chudi hoan chinh. Do kich thuée chubi xoén kép DNA rat 16n
(trén moi chudi ¢6 thé cnta hang chyc ngan gen va mbi gen ¢6 thé dai t6i
hang chuc ngan nucleotide), nén viéc thi€t 1ap ban dé gen han ch€ cho timg
sinh vat nhat dinh cling 1a ca khéi lugng cong viee d6 so, ton kém tién cha
va hét suc phite tap; trong khi th€ gidi song von da hét sitc da dang vé cic
chuang loai va dic tinh sinh hoc ciia ching. Nghia Ia trong twong lai gén
ngudi ta Khong thé thiét lap xong ban dé gen han ché cho tit ca moi sinh
gigi. Chinh trong boi canh nay, tin-sinh hoc da tr¢ thanh phuong tién
nghién ciu vo ciing hiéu qua dé gidi quyét bai todn trén,

Trén phuong dién 1y thuyét, néu lua chon duge cic phitc hé enzyme
gi6i han thich hop dé cit hé genom cha cdc sinh vat ¢é quan hé gén gii
nhau vé di truyén thi nguoi ta s& thu duge ba nhém phite hé cdc phan doan
nucleotide la;

- Nhém c¢ac phin doan nucleotide giéng nhau hoan toan, tuong itng
véi cic doan cit bao toan vé di truyén,

- Nhoém cdc phan doan nucleotide ¢é sur sal khdc vé cau truc (vé sd
luong hay vé trinh tu sap x€p cdc nucleotide, tuang ung véi cdc
doan nucleotide ¢6 sy bién d6i nhdt dinh vé di truyén, cé thé chi &
mét vi tef hay & nhiéu vi tri khdc nhau) va

- Nhém cdc phan doan khdc nhau hoin toin (do su bién dai di truyén
c6 the gay ra hién tugng dit gay hay chén vao toan bo cic phan
doan hoan chinh nay).

Mo rong quan hé trén khi phan tich cdc sinh vat ¢é quan hé xa hon vé
mat di truyén (va cudi cling 12 md& rong ra cho toan bé sinh gidi) thi vin t6n

tai ca ba nhom phan doan cdu tric dang nhu vay (v6i xu hudng néu gquan hé
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ho hang vé di truyén cang xa nhau thi s luong cdc phan doan thuoe nhém
dau cd thé giam di, su sai khic trong nhém gilta cang da dang hon va s6
lugng cic phan doan thudc nhém cudi ¢ xu hudng ting lén). Diéu dé cé
nghia la vé 1y thuyé&t, néu lya chon duge bo phitc hé cic enzyme gidi han
phit hop thi khi cat h¢ enzyme clia mdi sinh gidi s& tao ra mot tap hop cic
phan doan nucleotide tuong ting nhat dinh dac trung cho ban chat di truyén
cua loai. Dé tir d6, can cif viio dic (inh ciu tric cla céc doan chu6i va moi
quan h¢ tuong dong (hay phén ly) giifa cac phan doan chudi tuong ung véi
nhau trong cdc tap hop nay dé€ nhan biét xdc dinh hay dé phan loai sinh
gidi. Trong thuc t€, do kich thudc clia cdc phan tr DNA rit 16n nén ngay
khi sir dung mot s hiru han cdc enzyme gidi han dé cit he genom cac sinh
vat khic nhau (chua can véi toan bo sinh gidi) da tao ra duoc ba bo tap hop
rat 16n cic nhém phan doan trén, do dé xay dung mot ngan hang dir licu
khong 16 vé cdu triic chudi. Khi khai lugng dit liéu tiing nhém chudi di lém,
thi trong chimg muc nhat dinh, ngudi ta c6 thé dua vio co s& dit lidu ngan
hang nay ti€n hanh phan tich cdu tric gen cua déi tugng thir nghiém. Cac
luan diém phan tich trén chinh la co s& 1y tuan cho sy ra doi va phat trién
het sic manh mé clha mang co so dit ligu da dang cu tric phan doan cit
RELP (Restriction Fragment Length Polymorphism). Thu vién dit licu
RFLP dugc hinh thanh trén co s& phan cat ngdu nhién DNA cha céc sinh
gidi bang cdc enzyme gidi han thanh cdc phan doan nho réi dimg k¥ thuat
lai Southern su dung chi thi ddnh ddu (dung déng vi phéng xa nhan tao P
hay chi thi phdt xa huynh quang Enhanced Chemical Luminescence), dé
nhén bi€t cdc phan doan nay. Theo thai gian, s6 luong cac enzyme gidi han
dugc sur dung tang lén va viéc phan tich khong ngimg md rong ra cic doi
tuong sinh gidi khdc nhau nén dung luong thong tin nhém co sd dit liéu nay
tang hét sic nhanh chdng. Nho vay, ky thuat phan tich cdu tric chuéi dua
trén cd 83 dif liéu RFLP d4 trd thanh cong cu nghién cifu manh cla sinh
hoc hién dai. Pong thoi ciing véi xu hudng trén, nhd hoan thién ki thuat
phan cat han ché cdu tric DNA két hap véi su phit trién v hoan thién k¥
thuat lai ddnh ddu di lam xudt hién thém cdc co sO dir licu méi dang nay
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nhu: VNTR (Variable Number of Tadem Repeat Unity), STRPs (Short
Tandem  Repeat  polymorphisms), SSLPs (Short Sequence  Length
Polymorphisms)... Cau triic tép thong tin trang 129 Ia tép di licu chudi ma
hiéu s6 AY366356. dang dit liéu RFLP cia NCBI.

10.1.2. Co so dix liéu ESTs (Expresed Sequence Tags)

Nhu phan ddu da trinh bay. cau tric cta chudi phan tir gen-mRNA-
protein con ¢é thé duge xdc dinh theo con dudng thit hai 14 xdc dinh cdu
tric phin tr mRNA. Vé6i sy ra doi clia k¥ thuat nhan ban nguoc chudi
polymerase R-PCA (Reversed PCR), ngudi ta dé dang tich chiét, tinh che
va xac dinh duge cdu tric chudi mRNA (dwdi dang cau tric ciia cDNA -
complementary DNA). Su ton tai cha cdc phan tf mRNA nay trong & bao
gan lién véi qud trinh tdng hop ra cdc phan tir protein twong img. Do do,
viec xay dung co sd dit lieu ¢cDNA di manh s&€ md& ra con dudng du dodn

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

X€t trén quan hé giita gen-mRNA, trén cdc déi tugng sinh vat nhan
chua hoan thién ciu tric ¢cDNA ciling chinh 14 trinh tr cdu tric gen trén
chuéi DNA. Song do6i véi sinh vat nhan hoan thién, dit ligu cdu tric cDNA
khong thé phan dnh duge ciu tric ddy dil ciia gen, do qud trinh phién ma da
bO qua cdc doan DNA-intron. Diéu nay rdt c6 thé dan t6i kha nang bo sét
luong thong tin quy gia ma hod trong ciu trikc thue cia DNA (trén doan
intron hay cdc doan mang tin hiéu cam tng, kiém tod ndm trong nhan...).
Mac dit ¢6 nhitng han ché€ nhat dinh (do do bén vitng cla cau tric don
mRNA kém hon hay nguy co nhiém tap vat liéu di truyén khdc trong qud
trinh thao tdc ¢6 thé din dén lam sai léch ciu tric mRNA-cDNA), song vé
tong thé wu thé vé dung lugng thong tin truyén tai trong cdu tric cha cdc
chudi ¢cDNA 14 ¢ ban va ndi troi (vuot xa rat nhiéu so véi nhitng han ché
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cua nd), trong khi ky thuat téng hop ching lai twong d6i don giin. Bén
canh d6, khi dung luong co so dit lieu cang 1n thi dg tin cay cua thong tin
truyén tai cang cao (theo luat s& 1én) va chat luong qud trinh phién ma
nguge s& cao hon khi kich thude chudi khong qud [6n. Nho vay, chi trong
thoi gian rdt ngan, dung luong cdc co s6 dit lieu chudi cDNA da phit trién
hét sifc nhanh chéng va din ¢ thanh ming di liéu cdu tric chudi trong
y€u trong co s dif liéu GenBank ctia NCBI hi¢n nay. Co sd dir liu cDNA
nay dugc goi la co so dit lieu ESTs (do dé xdc dinh cau tric cdc chudi
cDNA phai qua budc bi¢n nap bi€u hi¢n vao t& bio chit). Quy trinh thiét lap
dir liéu cdu tric cDNA c6 thé tém tit qua cdc bude chinh sau:

- Xur Iy tdch v tinh ché thu mRNA tinh sach, tir nguén nguyén liéu
gen (t€ bao hay mé mong mudn),

- Tong hop va tinh ché thu cDNA, sir dung k¥ thuat thuat nhan ban
ngugc chudi polymerase R-PCA (phdi hop véi k¥ thuat RACE -
Rapid Amplication of ¢DNA Ends) va dién di tich thu cDNA,

- Tao dong phan tir EST (gén cDNA vio vector mang, biéu hién vao
t€ bao chi dé thu dong vector mang cDNA )

- Thi€t lap dit lieu dbEST (xéc dinh cdu trdc dong EST va dua vio co
sO dit liéu ESTs).

Do dac diém lya chon va tao ddng nhu trén nén chi cé cic chudi ngin
hodc trung binh mdi ¢ theé bién nap va xdc dinh cau tric duoe, con cdc
chudi cDNA kich thude lén khéng thé xdc dinh duge cdu tric truc tiép theo
phuong phip mé td trén. Chinh vi 1y do niy nén cdc tép dir lieu EST phé
bien Ia thu¢c cdc nhém chudi ¢6 do dai trung binh (khoang 400 nucleotide,
thudng bang hoic ngan hon kich thude phan tt mRNA (wong g, véi dau
3" thudng la doan ologo(dT), con ddu kia tuong tng véi viing 5° khong
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phién ma trén chuéi mRNA; khi phai hop ky thuat RACE sé tao ra cdu tric
poly-A cho dau kia). Trong trang 132 trinh bay cfu tric tép dir liéu chudi
mRNA v6i s6 ma hiéu CX198004, dang dir lieu EST cua NCBI.

Co sd dir lieu ESTs

o 7
SRy cDNA
lTéch, tinh ché mRNA m
JAVAVA TEST\ /s Est
“‘ ---------- ""
Nhan ban R-PCR Vector mang

W cDNA Xac dinh

trinh tu cau trac
cDNA

Bién nap
biéu hién

cDNA

---------

e
L Vector mang
Vector mang

y Té'bao bidu hién

Hinh 10.1. So dé quy trinh thiét lap dit liéu ESTs
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10.2. Khai thac thong tin co sd dir lidu chudi
trong thiét ké& va tich dong gen

Thiét k& va tach dong gen 12 nhiém vu trung 1am cta k¥ thuat gen, mot
trong nhitng nganh khoa hoc tré va phét trién nang dong nhdt cla cong
ngh¢ sinh hoc hi¢n dai. Nganh cong nghé nay cho phép nghién citu tach
chon loc nhilng gen cé gid tri trong sinh gidi 1am nguyén liéu co s& dé tdi
td hop (hay diéu chinh) hé genom va hoat dong cua ching trong co thé chi
dé tao ra cdc bi€n ching cé gid tri cao hon nhiéu so véi ching ban dau,
phuc vu cho muc tieu ting dung khic nhau. Thi du nh& k¥ thuat nay, ngudi
ta ¢4 thé chén hay cidt doan nham lam thay déi hay vo hiéu hod hoat hrc
gen (dé diéu chinh dudng hudng trao ddi chit & cap do phan tit trén ching
goc theo chiéu mong mudn) hay tach thu cdc gen ¢6 gid tri tir ching goc
(ching ¢6 ndng luc sinh t1dng hop san pham thap, hay ching doi hoi khat
khe vé diéu kién 1én men hodc khé tach thu san phdm...) dé dua vio ti cau
tric h¢ genom 1irén cac ching cong nghi¢p (v6i uu thé khong doi hoi
nghiém ngit vé diéu kién tén men, hay chiing khong tich tu chat doc, hodc
dé tich san pham hon...). Dé cé thé xay dung va phat trién duge nganh
cong nghé ndy, tin-sinh hoc da va dang dam nhiém vai trd dong hanh
khong thé thay thé, ké tir giai doan hinh thanh ¢ tudng cong nghé ban dau
cho dén giai doan Kiém tra giam dinh chal lugng sdn phim mdi tao ra.

Vé nguyén 1y, k¥ thuat thiét ké tach dong gen c6 thé dp dung trén cic
ching da biét cau tric di truyén (déd xdc dinh duge trong hé genom co gen
cdn tach dong), cic ching la mang hoat tinh gen can tich hay tim kiém
tdch dong gen tir céc chiing mdéi (ching chua kiém tra ddnh gid hoat tinh
bidu hién cta gen hay hoat tinh biéu hién gen qud thip khong di dé nhan
biét tinh trang cua chiing). Vai trd tin-sinh hoc trong cdc dudng hudng niy,
& chitg muc nhat dinh, c6 thé khic nhau; song nhin chung trong ca ba déu
hét sitc quan trong.
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10.2.1. Tach dong gen trén cac loai da biét

cau tric di truyén

Vi¢c xay dung bidn d6 hoan chinh hé genom cha sinh gidi dugc danh
gid la mot trong cdc thanh cong to 16n cha sinh hoc hién dai (Haemophilus
influenza 1995, Escherichia coli va Bacillus subtilis 1997..). Thong tin cau
triic di truyén hoan chinh ciia lodi nay ¢6 thé tng dung dé nghicn ctu tich
dong gen. D¢ tich dong gen quy tlr cdc loai di biét trude cdu tric di truyén
c6 the dp dung nhiéu giai phdp k¥ thuat khic nhau, trong d6 giai phap khai
théc thé manh dién hinh cila tin-sinh hoc ¢6 thé mé 1a 16m tit qua cic budc
sau:

- Phan tich thong tin cdn tric gen: Bing vi¢c truy cip co so dit licu
dé thu thong tin vé hé genom lodi cin tich. Trén c¢o sd dit ligu
genom ndy, sir dung cong cy tim ki€m d¢ truy cap dit lieu chudi gen
can tidch. Thong tin vé cdu tric chubi gen nay (tam poi 1a chudi
khuon) duoc sir dung lam co s¢ dé nghién ciu thiét k& (hay lya
chon) doan méi tuong (ng.

- Nhan ban khuéch dai thu nhan gen: Quad trinh ndy bao gém viee
nuoi hoat hod ching mang gen dé thu sinh khéi. Sau dd, 4p dung
cdc giai phdp xur 1y thich hgp dé tach thu DNA cua t& bao. Tiép
theo, st dung doan mdi da thi€t k& & trén d€ tién hanh phan dng
nhan khuéch dai gen PCR va khau cudi cliing clia cong doan nay 13
dién di tach va tinh ché thu san pham gen sau khi khuéch dai.

- X4c dinh c4u tric gen da tach dong: Viéc xdc dinh cdu tric gen
da tich dong trén, trong trudng hop dién hinh, ngudi ta thuf)‘;lg gan
doan gen tach dong trén viao cic vector mang thich hop dé.chén
chiing vao trong t& bao chir lva chon. Tiép theo, ngudi ta tién hanh

Ién men r6i tch thu vector mang gen biéu hién. Budc cudi cling clia
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cong doan nay 13 ngudi ta ap dung cic k¥ thuat thich hop dé xdc
dinh va phén tich cdu tric san phdm gen da tich dong duoc {trong
mot vai trudng hop c6 thé tién hanh true 1i&p trén san pham gen tinh
sach thu dugc, bang cdch thi¢t 1ap ban dé gen han ché cho chudi
{(xem muc 10.1.1) va phan tich déi chitng v6i chudi khuon].

Nhu vay, trong qua trinh trién khai thuc hién tdt ca cdc budc trén,
déu khong thé tich roi the manh cha tin sinh-hoc (khai thic co so dir
ligu hay su dung cong cu xir Iy dit liéw). DE minh hoa, gia st nguoi ta
can tich dong gen alpha-acetolactate decarboxylase tir lodi vi khuin
Bacillus subtilis. Ban do hé genom ciia loai vi khudn nay da duge xdc
dinh hoan toan va c6 thé khai thic théng tin lién quan dén chiing trong
cic ngan hang di ligu. D€ thuan tién cho viée minh hoa, gia sir lya chon
co so dif liéu NCBI cho muc dich trén. Hinh 10.2 mo ta so dé truy cip
tim ki€m di li¢u chudi lam khuon nhu sau: sau khi truy cap vio co s&
dir liéu NCBI (khunz nén A), sir dung dudmg dan siéu lién két dé truy
cap sang c¢o s0 dit liéu phan loai hoc “Taxonomy Browser”. Tiép theo,
dién tir khod “Bacillus subtilis as complete name” vao clta s6 tim ki€m
(1 va 2 - A} r6i nhan lénh “Go™ d¢ gii yéu cdu di.

Sau d6, chuong trinh Entrez s& phan héi lai théng tin v6i mot phin
giao dién ¢6 dang nhu trong ¢ cla s6 nhd B. Trong giao dién nay, kich
hoat dudng dan lwa chon (gid su loai gin giii nhat dé chon 1a Bacilius
subtilis subsp. subtilis str. 168 -3) chuong trinh s& phan héi lal dang
nhu trong cira 6 nho C. Kich hoat dudng din vé chuéi nucleotide (4)
dé nhan lai théng tin dang trong ctra s6 D. Trong giao dién nay, ching
ta da tim th&y chuéi ma hod cho dic tinh enzyme cdn tim mang ma hiéu
“AYT780804”. Truy cap vao dudng din siéu lien két clia chudi nay (5-
D) dé thu thong tin chi tiét trong dé ¢6 ¢i cau tric chudi cin tim (tai 6-
E). Cudi cung, sir dung dit li¢u cdu tric chudi nay dé thict ke dban moi
primer dé phuc vu cho nhiém vu tdch dong gen ti€p theo.
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10.2.2. Thiét keé tich dong gen tix chung mang hoat tinh gen

Viéc nghién ctu thi€t k€ tich dong gen trén cdc d6i tugng sinh hoc
mang tinh trang x4c dinh 13 trudng hgp phd bién trong linh vuc k¥ thuat
gen. Tuong tu nhu trong tredng hop trén, viéc thiét ké tich dong gen tir cic
ching mang hoat tinh gen ¢6 thé thue hién qua nhiéu con dudng khac nhau.
Ching mang hoat tinh gen trong trudng hgp nay duoc hiéu 1a ching chua
xdc dinh duoc clu tric di truyén, nhung bing cdac k¥ thuat nhan biét khic
nhau (dinh lugng hay dinh tinh) d3 cho phép khing dinh duoc 13 & chiing
nay hoat tinh gen ¢dn tich biéu hién tuong doi rd ring. Nghia 13, trong
chubi lién h¢ gen-mRNA-protein, ngudi ta ¢6 thé nhin biét xic dinh duge
cdu tr protein cudi cung. Thi du, trong qud trinh phan 1ap ngudi ta di (ach
dwge ching vi khudn c¢é hoat tinh alpha amylase bén nhiét. Dé thuc hién
nhiém vu trén, mot trong s6 cdc giai phdp k¥ thuat ¢6 thé dp dung 1a nghién
cliu san pham protein thu dudc 1am co s& phuc vu thiét k€ va tich dong.
Giai phap nay bao gém cic budc co ban sau:

- Nghién citu cau tric chuéi protein: Cong doan dau tién nay duge
bit diu bang vicc tim ki€ém diéu kién 1én men thich hop dé 1én men,
réi tach vi tinh ché thu san phdm protein mong mudén & dang tinh
sach, Budc ti¢p theo, sir dung phuong phdp thich hgp dé xédc dinh
ciu tric phan tur protein (st dung k¥ thuat phan tich nhiéu xa
Roéntgen hay k¥ thuat phan tich khéi phé dé xac dinh cdu tridc phan
(ir protein, toan bo hay ting phan doan san phidm cét cta ching).
K¢ét qua thuc nghiém Pﬁay, trong trudng hop dién hinh, duge st dung
dé xay dung cdu triic khong gian ba chiéu cila phan tr protein (dang
dit lieu MMDB - xem chuong 8). Trén co so két qua dit liéu cdu tric
phan tr protein thu duge, khai thac théng tin tir cdc co s dif licu
[MMDB, COGs (Cluster of Orthologous Groups), MBGD
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(Microbial Genome Database), WIT (Whar Is There?)...] va sit
dung cdc chuong trinh phan tich ¢iu tric phi hop (BLAST, FASTA
hay thuat todn Smith Watcrman...) dé phan tich dy dodn xdc dinh
cAl tric gen tuong tng (khai thc co s& dit liéu d€ dv doan xdc dinh
cau triic gen ma hod - do tinh thodi hod ctia mi di truyén). Bude
cudi cung cha cong doan ddu tién ndy 13 thist ke doan moi primer
dé nhan ban khuéch dai gen.

Hai cong doan ti€p theo Nhan ban khuéch dai thu nhan gen va
Xac dinh cdu tric gen da tach dong, vé nguyén tic ciing ¢6 thé
ti€n hanh tuong t nhu da mé td trong muc 10.2.1 va sir dung chinh
cdu triic gen d& xdc dinh duoc & trén laim miu khuon trong cdc khiu
xtr ly phan tich két qua.

(Viéc nghién cifu gen dya trén co s& phan tich protein trén 13 maot trong

céc dng dung cua Proteomic, hudng nghién citu dang duoc tap trung nd luc

nghién cttu hién nay va dé€ trién khat dugce chiic chan khong thé xem nhe vai

tro tich cuc, xuyén sudt v hiéw qua cta tin-sinh hoc).

10.2.3. Thiét ké tach dong gen tir cac chiing mai

Viee thi€t k€ tich dong gen tir chiing mdi ciing ¢6 thé thue hién duoc,

dua trén co s phiin tich co s& dir liéu cong nghé sinh hoc. Ky thuat nay

thuong duge 4p dung nham nghién cu m& rong kha nang khai théc tiém

nang chiing hién c6 hay phuc vu cho viéc nghién cu toian dién dic tinh cla

cic chung mdéi. Cdc ching mdi trong trudng hop nay thudng I3 cdc chiing

da biet c6 cdc tinh trang nhat dinh (thudng 13 cdc tinh trang quy va 6 loi),
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SONg nguoi ta lai chua 6 trong tay thong tin di truyén vé d6i tuong gen cin
tich hay hoat tinh bi€u hi¢n gen qué thap khong dii dé nhan biét tinh trang
cia ching. D thue hién muc dich trén, mot trong cdc giai phap'cé thé dp
dung 1a khai thic co s& dir lieu ESTs (RFLP, UniGene...). K§ thuat nay
duge xay dung trén co s& clia nguyén 1y tién hod vi nguyén ly mot gen-mot
protein. Nghia 12 néu ching nghién cifu ¢6 mang gen can tach dong thi gen
dy s& c6 diém twong dong nhat dinh véi gen tuong ung trén cdc loat gan giii
khac. Giai phdp k¥ thuat nay ¢ thé 16m tat qua ba bude co ban ta khai
thic thong tin co s& dir ligu dé€ thiét k€ méi, nhan ban khuéch dai thu nhan
gen cdn tach dong va xdc dinh cdu trdc gen da tich duoc, trong tu nhu hai
trudng hop trén. Trong ba budc nay, sy khdc biét |6n nhat tap trung & khau
dau tién va dugc tém tat nhu sau.

- Khai thac thong tin co s6 dir liéu: Bue phan tich khai thdc thong
tin co sO dir lieu nay dugce bat dau bing viéc tim ki€m thong tin vé
cdc gen mang tinh trang cdn tdch ddng trong ngan hang dit lidu
ESTs (ngan hang dir {iéu RFLP, SSLP...). Trén co s& két qua thu
dugc, tién hanh phan tich quy luat cau triic twong déng (viing 6n
dinb v¢ di truyén) va phan ly gilta ching. Tiép theo, c6 thé lua chon
mot trong cdc chudi k&t qua trén 1am khudn dé€ thiét k&€ doan mdi
phuc vu cho viéc nhan ban tich dong gen. Chudi khuén lua chon
thuding 12 cdc chudi c6 ngudn goc sinh hoc gdn giii hon ca véi
ching nghién citu va trong qud trinh thiét k& doan moi ngudi ta
quan tam khai thic thong tin cdc viing céu tric én dinh vé di truyén
nhiéu hon cdc viing khic.

- Hai budc Nhan ban khuéch dai thu nhan gen va Xac dinh cau
tric gen da tach dong cling dugc tién hanh twong ty nhu da mo ta
trong phan trén.
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Nhitng thao tac tém tit trinh bay phin trén nhim xac dinh vai trd quan
trong cua tin-sinh hoc trong ky thuat tdch dong gen. Duong nhién, trong
thyc tién ©6 thé khai thdc co so dit lieu cOng nghé sinh hoc theo nhiéu
phuong cdch khdc nhau. Song bao trim 1&n tat ca I3 tir x&y dung, quy hoach
phuong dn thi nghiém cho dén khau kiém tra phan tich chat luong san
pham gen di tich dong ngudi cdn bo sinh hoc déu phai linh hél, sir dung va
khai thdc hiéu qua tin-sinh hoc méi c6 thé thanh cong duoc,

Treén goc do khic, két qua nghién ciru trén céc d6i turong da xdc dinh
duge cdu tric di truyén ciing cho thdy luong théng tin ddng ké, thu duogc
qua phan tich céu tric gen (khodng 1/3) khong gin chat véi san pham
protein cu thé ndo. Diéu dé cho thdy, viéc tach dong gen thanh cong, trong
thuc tién méi di duge mot phan con dudng dé tao ra san phdm cong nghe.
Vin dé 1a & ché 1am the nao dé cd thé ng dung duoc két qua nghién ctu
thu duge vao muc tiéu tng dung cu thé, Nghia la phai bién nap, hoat hod
hay kiém tod dugc hoat dong clia gen ay. Hay néi cach khac 1a phii xdc
dinh duge cdu tric va dac tinh sinh hoc cia san phdm protein tao ra cudi
ciing. B¢ thyc hién muc tiéu trén ddi hoj phai dp dung nhiéu giai phap ky
thuat va cong nghé khdc nhau, song chic chén trong cac giai phap iy bao
gi0 cling ¢6 vai tr0 tich cyc ciia tin-sinh hoc.
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