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2. Objective(s):

2.1. Constructing the recombinant by deleting ncsB3 from
S.carzinostaticus ATCC15944

2.2. Checking the bioactivity of mutant.

3. Creativeness and innovativeness:

This research provided more the evidence to prove the role of ncsB3 in the
biosynthetic pathway of napthoic acid moiety that consists of neocarzinostatin.
Additionally, this results is the initial for engineering the analog of
neocarzinostatin.

4. Research results:

We are succeeded in designing the recombinant that deleted ncsB3 from
S.carzinostaticus ATCC15944. The mutant strain was supposed to be the
analogs of neocarzinostatin. The products were extracted from mutant strain
by the same way to do with wild type strain, then checked the bioactivity to
compare with NCS.

5. Products:

5.1. Science products
- One paper was published in Biology journal of Korea.



Vu Thi Thu Hang, Tae Jin Oh & Jae Kyung Sohng (2015), “Analysis the
product of deletion ncsB3 - P450 hydroxylase from Streptomyces
carzinostaticus ATCC15944”, J.Biomolecule Reconstruction, N°1-2 (Vol12),
pp 9-14.
- One paper was published in Biotechnology of Vietnam
Vii Thi Thu Hang, Vii Thi Ha, Ta Thi Thu Thiy & Jae Kyung Sohng (2014),
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ATCC15944”, Biotechnology of Vietnam, N°126 (Vol12), pp 41-44.
5.2. Training products:
- Guided an undergradutated student:
Vu Thi Ha (2014), The study of culture and isolation Neocarzinostatin from
S.Cazinostaticus, Undergraduated thesis, Thai Nguyen University of
Medicine & Pharmacy.
6. Transfer alternatives, application institutions, impacts and benefits of
research results:

This research will be continued in Laboratory to determine the activity
of products isolated from the mutant. Futher doing they will be checked the

toxic on the animal cells.



PAT VAN PE

Neocarzinostatin (NCS), 1a khang sinh thuéc nhém khang sinh tu nhién
enediyne va duogc tach chiét tir ching xa khuan Streptomyces carzinostaticus
ATCC15944 [28], NCS la khang sinh duoc nghién ctru nhiéu nhat trong nhém
khang sinh enediyne.

NCS-chromophore 1a mot phan cau tao nén NCS c¢6 kha ning tic ché su
tong hop DNA dan dén su giang hoa DNA trong té bao [29], vi vay NCS
dugc ung dung trong diéu tri mot sd bénh ung thu do kha nang chéng lai su
nhan Ién 4c tinh ctia cAc té bao non.

CAu trac hoa hoc cia NCS-chromophore rat dé bj thay d6i duéi tac nhan
nhi¢t do cao, tia cuc tim va dac bi¢t 1a pH cao. Khang sinh enediyne thudc
nhém khang sinh c6 hoat tinh sinh hoc manh nhét va ndi bat nhat dbi vai té
bao ung thu. Tuy nhién, ddi 1ap voi hoat tinh chdng ung thu ndi bat, cic san
pham enediyne tu nhién it duoc sir dung trén 1am sang vi doc tinh mudn cia
chang[3],[47],[50],[53].

Mot trong nhitng phuong phdp lam giam tac dung phu cuia NCS 1a st
dung k¥ thuét protein trong viéc thay d6i md hinh vi tri gan ctia chromophore
dé tao ra thudc khac (san pham dong dang cua enediyne) ciing c6 hoat tinh
sinh hoc twong tu enediyne nhung it cac tdc dung phu hon[11], [13], [35].
Nhitng san pham dong dang cua enediyne néi chung hay nhitng dong dang
ctia NCS noi riéng phan nao da lam giam duoc doc luc cia chung. Viéc tao ra
dugc cac san pham nhu vay rat can thiét cho 1am sang va né ciing 1a xu hudng
nghién ctru trong linh vuc enediyne [35],[47].

Mot s6 nghién ciru trude ddy cho thay sau khi loai bo cytochrome P450
c6 kha ning tao ra cac chat dong phan méi hodc lam ting san lugng cac chat
[13],[16],[34],[41],[43]. Ban db gen cua chung S.carzinostatius ATCC15944
da dugc cong bd véi tong chiéu dai gan 130 kb [36], trong d6 chiic ning sinh
hoc ctia cac gen tham gia vao qua trinh sinh téng hop khang sinh NCS ngay


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhen%20YS%22%5BAuthor%5D

cang dugc nghién ctiru lam sang t6 [49], [36], [12], [37], [24]. Trong hé gen
cua chung S.carzinostatius ATCC15944, ncsB3 1a gen dugc ching minh la
cytochrome P-450 hydroxylase, tham gia vao qué trinh sinh tong hop gbc
naphthoic acid cua NCS [24].

Vi xu huéng nghién ctru tao san pham méi 1am giam tac dung phu trén
lam sang cia NCS, ching toi tién hanh dé tai “Thiét ké tai to hop bang
phuong phap giy dot bién méat gene ncsB3 tir chung Streptomyces
carzinostaticus ATCC15944 va kiém tra hoat tinh sinh hoc ctia chung dot
bién” v6i 2 muc tiéu sau:

1. Thiét ké tai t6 hop bang phwong phap giy ddt bién mat gen ncsB3
tir chiing goc S.carzinostaticus ATCC15944.

2. Kiém tra hoat tinh sinh hoc ciia tii to hop dét bién.



Chuong 1
TONG QUAN TAI LIEU NGHIEN CUU
1.1. Téng quan vé xa khuén
1.1.1. Pdc diém chung cia xa khudn

Xa khuan (Actinomycetales) 1a nhom vi sinh vt don bao hay vi khuan
that. Tén xa khuan—actinomycete- bt ngudn tir tiéng Hy Lap “actys” (tia) va
“mykes” (nAm) va ban dau xa khuan duwoc coi 1a nim nho vi ching sinh
truong gidng v4i nAm. Phan 16n xa khuan 13 cac té bao Gram (+), hoai sinh,
6 ciu tao soi phan nhanh. Mang ludi phan nhanh cua thé soi thuong phat
trién & ca bé mit co chat ran (tao thanh hé sgi khi sinh) 1an bén trong tao
thanh hé soi co chat [6]. Pa s6 xa khuan sinh bao tir, bao tir rat khac nhau vé
hinh dang va kich thugc. Day 1a mot trong nhitng dic diém dé phan loai.

Xa khuan phan bd rong ri trong ty nhién: trong dat, trong nudc ao hd,
nudc bién, mot phan trong bun, 16p tram tich va trong cac chét hiru co khac.
Xa khuan dugc nghién ctru mot cach sau sic vi chung c¢6 y nghia quan trong
trong tu nhién: tich cuc tham gia vao cac qua trinh chuyén héa nhiéu hop chat
trong dat, trong nudc, chung co vai trd quan trong trong chu trinh tuin hoan
vét chat cta ty nhién. Chung san sinh ra nhiéu san pham trao d6i chat quan
trong khac nén da dyoc ding 8¢ san xuat nhiéu loai enzym nhy: protease,
amilase, cellulase, glucoizomerase, vitamin va cac axit hitu ¢6. Nhyng dac
diém quan trong bac nhét cta xa khudn 13 kha ning sinh chat khang sinh,
trong 36 60-70% xa khuan phan 1ap dyoc tir dat co kha nang nay [1].

Trong s6 khoang 8000 chat khang sinh hién dd dugc biét dén trén thé
gidi thi trén 80% 1a do xa khuan [2]. Py 1a két qua cua qua trinh d6i khang
giita cac vi sinh vt va thuc day qua trinh tién hoa cta xa khuan.

Nhin chung, nhiét d6 6n hoa 25-30°C va pH trung tinh 1a cac diéu kién
t61 wu cho xa khuan phat trién. Mic dau vay, nhiéu loai da duoc phan lap ¢

cac moi truong khic nghiét vi du nhu Arthrobacter ardleyensis wa lanh duoc



phan 1ap tir trdm tich hd & Nam cuc c6 thé sdng ¢ nhiét do 0°C [9] va
Nocardiopsis alkaliphila dugc phan 1ap tir dat sa mac ¢ Ai Cap c6 thé sdng &
pH 9.5-10 [26].

Xa khuan thuong dugc chia thanh hai loai: Streptomyces va khong
phai Streptomyces (non-Streptomyces). Chi xa khuan dwogc biét nhiéu nhat 1a
Streptomyces, véi khoang 500 loai. Streptomyces dic biét nhiéu trong dat
noi ching phan hay hoai sinh rat nhiéu cac chat hitu co bang cac enzyme
ngoai bao. Mot phan rat 16n cac chat khang sinh duoc st dung hiéu qua
trong diéu tri c6 nguon goc tir cac loai Streptomyces trong d6 dugc biét dén
nhiéu nhat 1a streptomycin, erythromycin va tetracycline.

1.1.2. S hinh thanh chdt khang sinh tir xg khudn

Chét khang sinh 13 san pham trao do6i chat bac hai, thong thudng duoc
hinh thanh & cudi pha sinh trudng, trong pha can bang. O xa khuan, sinh tong
hop chat khang sinh c6 quan hé nghich v6i su hinh thanh bao tir, 6 1 diém
can luu ¥ trong khi nghién ctru sinh tong hop chat khéng sinh tir xa khuan.

Trong s6 8000 chat khang sinh da biét dén trén thé gisi thi hon 45% la
do xa khuan thudc chi Streptomyces sinh ra, chi hon 21% 1a caa nam [2]. Chi
Streptomyces 1a chi dugc nghién ctru nhiéu nhét trong nhom xa khuan, voi
500 loai di dugc miéu ta, chi nay c6 nhiéu loai c6 kha ning sinh chat khang
sinh, mdt trong nhiing loai khang sinh rit quan trong 1a streptomycin do
Streptomyces griseus sinh ra. Kha ning sinh khang sinh 1a két qua cua qua
trinh d6i khang gitra cac vi sinh vat va thuc day qua trinh tién hoa cia xa
khuan.

Pbi véi sinh tong hop chat khang sinh tir xa khuan, nguoi ta thuong mo
ta hai pha: pha sinh trudng (trophophase) - khuan ty so cip phat trién nhanh;
pha sinh téng hop (idiophase) - sinh truong cham d6i khi xuét hién qua trinh
tu tan ciia khuan ty va sinh tong hop chéat khang sinh manh.

Cac hop chit khang sinh khac nhau cua xa khuan d4 dwoc nghién ctu



dic diém gdom aminoglycoside, anthracyclin, glycopeptide, /-lactam,
macrolides, nucleoside, peptide, polyene, polyeste, polyketide, actinomycin
va tetracycline [20]. Cé4c hop chit nay da duoc st dung thanh cong lam thuéc
diét co, thudc chdng ung thu, thude, cac chat diéu hoa mién dich va céc chat
chéng ky sinh tring [22].

O sinh vat bac cao mdi t& bao co chire nang nhét dinh duge thyc hién
trong mdi lién hé véi cac té bao khac. POi khi, té bao mat lién hé véi cac té bao
xung quanh va phan chia mot cach khéng ngimg dé tao thanh cau tric goi 1a
khéi u hay ung thu. Ung thu dugc diéu tri bang mot trong ba lidu phéap hoic két
hop cac liéu phap gdm phiu thuat dé loai bo khdi u, chiéu xa dé pha hay chon
loc cac té bao ung thu hodc héa tri liéu (dung hoa chat). Nhiéu chat hoa hoc
dung trong hoa trj liéu ung thu 13 cac san pham thir cap do vi sinh vt sinh ra
do d6 duoc goi 1a khang sinh chéng/khang khéi u [8], [27], [42].

Mot s6 nhom khang sinh da dugc dung trong diéu tri ung thu c6 thé ké dén
la anthracycline, actinomycin va bleomycin. Anthracycline dugc st dung
rong rai trong diéu tri ung thu nhu ung thu mau, ung thu bach huyét, ung thu
tién liét tuyén, ung thu v, ung thu bang quang [19]. Mot sb ching dugc cho
la anthracycline la Streptomyces coeruleorubidus hoac Streptomyces
peucetius. Nhom khang sinh ndy cho dén nay duoc ghi nhan gom
daunorubicin (DNR), doxorubicin, epirubicin va idarumycin (IDA) (Hinh
1.1). Daunorubicin va adriamycin gan vao cac cap base do d¢6 kim ham téng
hop RNA va DNA. Mithramycin va chromomycin A3 kim ham tong hop
RNA phu thuéc DNA, Bleomycin tuong tac va lam dat gdy DNA [42], [8].



Hinh 1.1. CAu tric héa hoc cua daunorumycin (DNR) va idarumycin (IDA)

1.1.3. Khang sinh enediyne

Rét nhiéu sinh vat c6 kha ning san xuét tu nhién cac hop chit enediyne.
Céc khang sinh enediyne tu nhién 14 cc san pham trao doi chat bac hai dugc
sinh ra chu yéu boi dat va vi sinh vat bién. Thuc té cac enediyne 1a mot trong
nhimg chat c6 kha nang khang ung thu manh nhat dugc nghién ciru. Cac nha
nghién ctru tdp trung vao viéc nghién ctru hoat tinh cua enediyne trong céac
linh vuc hoa hoc, sinh hoc, y hoc bdi cAu tric phan tr dac biét cua nod, hoat
tinh sinh hoc va phuong thirc hoat dong méi la cua né [50].
1.1.3.1. Phan logi cac enediyne

Duya vao su hién dién cua nhan bicyclo[7.3.0] - dodecadienediyne hoac
bicyclo [7.3.1]- tridecadiynene, cac chromophore enediyne tu nhién dugc chia
ra thanh 2 nhém: nhém c6 9 phan tir cacbon va nhém c6 10 phan tir cacbon.
Nhom c6 9 phan tir cacbon hién tai bao gé)m neocarzinostatin, kedarcidin, C-
1027, maduropeptin (Hinh 1.2). Nhém c6 10 phan tir cacbon dai dién nhu

calicheamicin, esperramicin Al.
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1.1.3.2. Vai tro sinh hoc cua enediyne

Céc enediyne nhan dugc su quan tam cht y dac bi¢t trong vong hai thap
ky gin day khong chi boi cdu truc dic biét ma con boi hoat tinh khang sinh
chéng ung thu déng cha ¥ cua chung [50], [48]. Thuc té cic enediyne 1a mot
trong nhiing chat c6 kha ning khang ung thu manh nhét dugc nghién ctru. Vi
du, calicheamicin va shishijimicin A c6 hoat tinh chdng ung thu manh gip
4000 va 13000 1an so voi thude chéng ung thu adriamycin dang dugc st dung
rong rdi hién nay. Cac nghién ctru cho thay enediyne xen vao cdu traic DNA
ctia t& bao ung thu va phé hity chiing [48].

Mic du hoat tinh chéng ung thu ctia nhom khéng sinh enediyne rat noi
bat, nhung ng dung cta chung trén 1am sang con han ché do doc tinh mudn
ctia cac san pham enediyne [50], [53], [3]. Pé vuot qua nhitng khé khan nay,
mot s cac enediyne bién ddi dd duoc chuin bi cho muc dich 1am sang va hura
hen c6 nhiing trién vong tot dep. Gregory va dong nghiép da bién doi
esperamicin bang chemotype enediyne , tit ca 3 dong phan tong hop cia
esperamicin dugc chi ra rang c6 it doc tinh hon esperamicin Al ty nhién trén
c4 thir nghiém in vivo va in vitro [21]. Nhitng mau phtic hop polymer ciia
neocarzinostatin duoc phat trién vao nam 1994 dé diéu trj ung thu té bao gan
¢ Nhat Ban dudi céi tén zinostatin stimaler (SMANCS) [38].

1.2. Neocarzinostatin
1.2.1. Céu tao héa hoc ciia neocarzinostatin

Neocarzinostatin (NCS) 1a khang sinh thuoc nhém khéng sinh ty nhién
enediyne. NCS 1a mot trong nhimg khang sinh duoc nghién cru nhiéu nhat
trong nhom khang sinh enediyne, ching dugc tach chiét tir xa khuan S.
carzinostaticus ATCC15944. Khang sinh nay da dugc xac dinh c¢6 kha nang
trc ché tong hop DNA va 1am giam chat luong caa DNA trong té bao [17].

NCS c¢6 ciu tao gom 2 phan: protein (NCS-apoprotein) va phan non-

protein (NCS-chromophore) theo ti 1€ 1:1 [15]. (Hinh 1.3).



Céc nghién ctru cho thiy hoat tinh sinh hoc cia NCS khéng phu thudc
vao phan protein (apoprotein), ma né phu thudc vao phan NCS - chromophore
[44], [30].

Hinh 1.3. C4u tao cua neocarzinostatin: (A) NCS-apoprotein; (B) NCS-chromophore

1.2.1.1. NCS- chromophore

Phén c¢6 hoat tinh sinh hoc trong NCS 1a NCS-chromophore (Hinh 1.3B)
nhung cau trac hoa hoc ctia no rat d& bi thay d6i néu khong co phan bao vé
ctia NCS-apoprotein (Hinh 1.3A). NCS-chromophore c¢6 kha nang rc ché sy
tong hop DNA dan dén su gidng hoa DNA trong té bao. Cdu tao hoa hoc cta
NCS-chromophore dugc chia lam 3 phan: Goc enediyne, goc duong va goc
naphthoic acid.

Napthoic acid trong NCS 14 vi tri d¢ NCS-apoprotein gin vao, day 1a
phan loi hét stic quan trong da dugc cac nghién ctru chimg minh con dudng

sinh tong hop tao ra NCS napthoic acid [49], [36], [24].



NCS- chromophore dong vai tro quan trong trong hoat tinh va doc tinh
tu nhién cta phirc hop. Cong thirc ciu tao cia NCS-chromophore ¢ nhiing
lién két kép nén co6 dic tinh khong bén viing dudi tac dong ctia nhiét do cao,
tia cyc tim va dac biét 1a pH cao. N6 ¢6 xu hudng nhan thém hydro dé tao

thanh lién két don.
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Hinh 1.4. (A) Cac gen ctia chung S.carzinostaticus ATCC15944 tham gia sinh téng
hop géc naphthoic acid; (B) Con dudng sinh tong hop goc naphthoic acid trong NCS
(ncsB: naphthoic acid synthase; ncsB1: O-methyltransferase; ncsB2: CoA ligase;
ncsB3: P-450 hydroxylase).

1.2.1.2. NCS-apoprotein

NCS-apoprotein hay apoNCS (Hinh 1.3A) 1a mot protein c¢6 dd dai
11kDa gébm 113 aa [28]. Trong mot nghién ctru in vitro chimg minh ring
apoNCS c6 thé duoc thiét ké thanh mot phuong tién van chuyén cho cac loai

thudc ma khong lién quan dén phan NCS-chromophore [10].



Pé nghién ciru d6 bén két cau cua apoNCS v6i mot sd chit 1am bién
tinh, Christopher va cong sy da nghién ctru do bén két ciu cua apoNCS véi
mot s& chat 1am bién tinh boi ludng sic tron va quang phd cong huong tir [10]
. Két qua kiém tra cho thdy apoNCS 1a mdt protein on dinh va voi cau tric bat
thuong ctia apoNCS chdng lai tac nhan 1am bién tinh héa hoc cho thdy tiém ning
ctia apoNCS nhu 1a mot chat van chuyén trong hé thng phan phdi thude [10].

NCS-apoprotein duoc nghién ctu co tic dung 1am on dinh va véan
chuyén hoat tinh sinh hoc ctia chromophore. Apoprotein dong vai trd quan
trong trong hoat tinh ctia thuéc bang viéc bao vé nhiing chromophore khong
6n dinh va giai phong chromophore téi dich DNA [51],[52].

Bang viéc ting biéu 10 gen apoprotein ¢ 2 khang sinh enediyne
neocarzinostatin va kedarcidin di cho thdy xa khuan kéo dai duoc thoi gian
séng hon va san luong khang sinh ting 1én so voi luong khang sinh thu duoc
tir chiing goc [23].

Mic du cé rat nhiéu nghién ciru vé vai tro clia apoprotein, tuy nhién vai
tro chinh xac ctia né van can tiép tuc nghién ctru va tim hiéu thém.

1.2.2. Cdc hwéng nghién civu vé sinh tong hop NCS

Mot trong nhitng thanh tyu cia y hoc hién dai la phat trién cac chat
khang sinh va cac chat khang vi sinh vat khac. Tuy nhién, rd rang 1a céc vi
sinh vat da va dang phat trién tinh khang vai cac khang sinh hién cd bang cac
dot bién mai hodc thay doi thong tin di truyén [5]. Can phai ¢ cac khang
sinh méi c6 tac dung hiéu qua 1én cac vi khuan khang thudc, dic biét l1a
cac hop chat chéng khdi u va ky sinh tring. Tuy nhién viéc tim kiém céc
khang sinh chdng ung thu khé hon nhiéu so véi cac chat khang khuan hay
khang nam vé mat phuong phap va biéu hién [42].

Bang thir nghiém dung chat déng vi da chi ra ring gdc naphthoic acid
c6 ngudn goc tir 1 chudi polyketide c6 6 don vi acetate [25]. Dya vao ban

do gen cua neocarzinostatin, Liu va CS da chi ra rang con duong sinh tong



hop cho gbc naphthoic acid c6 lién quan dén 4 gen khac nhau (Hinh 1.4):
ncsB (naphthoic acid synthase), ncsB1 (O-methyltransferase), ncsB2 (CoA
ligase), ncsB3 (cytochrome P450) [36]. Sthapit va CS khi clon ncsB va biéu
16 trén ca 2 ching gidng S. lividans TK24 and S. coelicolor YU105 thu duoc
san pham 2-hydroxy-5-methyl-1-naphthoic acid [49]. Mic du ncsB1 cho thay
1a enzyme gy methyl héa trong gdc naphthoic acid (2) [37], tuy nhién chirc
nang hydroxyl hoa ciia ncsB3 tai vi tri carbon C-7 trong gdc naphthoic acid
van chua dugc rd rang. Véi viéc ching minh chitc ning ctia ncsB3 (in vivo)
Do d6 viéc chimg minh con dudng sinh tong hop ciia gbe naphthoic acid sé 1a
co hoi dé tao ra cac san pham méi twong dong voi NCS ma san pham nay lai
it doc tinh hon, bén vitng hon.

Bén canh tac dung wu viét ciia NCS d6i véi cac té bao ung thu nhung do
tac dung phu ctia nd nén xu hudng tao ra cac chét twong dong vdi NCS nhung
lam giam ton thuong cua thude 1én té bao dich da va dang dugc cac nha khoa
hoc nghién ctru 4p dung. Piéu nay da dugc hién thyc héa bang ca phuong
phép thay doi ciu tric hoa hoc protein ctia NCS [4] hay thay d6i lién két dong
hoa tri d6i voi khang thé don dong ma tir d6 né c6 thé nhéan ra glycoprotein
trén bé mat cua té bao ung thu dai trang & nguoi [33].

Hoat tinh sinh hoc ctia NCS hay cac enediyne khac phu thudc rat nhiéu
vao phan chromophore. Sang kién tao ra cac san pham dugc c6 cau trac tuong
tu nhu céc enediyne tu nhién bang phuong phép thay doi phan chromophore
trong qué trinh chuyén héa duoc cac nha khoa hoc quan tim rat nhiéu va da
dat dugc nhiing thanh cong nhit dinh nhu khi gdy dot bién mét gen
halogenase (sgcC3), monooxygenase (sgcC) va methyltransferase (sgcD4)
cia ching S. globisporus di tao ra san pham twong tng nhu deschloro-C-
1027, deshydroxyl-C-1027 va desmethyl-C-1027 [31]. Cac san pham nay déu
c6 kha ning lam bé gy cac cau ndi gitta 2 chudi DNA giéng nhu san pham

gbc C-1027 tuy nhién ching lai khong c6 kha niang bé gdy chudi xodn kép



DNA nhu san pham goc C-1027. Piéu dang quan tdm 14 tir sy thay d6i nho
trong ciu tao ctia C-1027 dudng nhu dd c6 thé din dén co ché ton thuong
DNA khac di va diéu nay goi ¥ phuong thirc dép tmg khac cua té bao [7].

1.3. K¥ thuit sinh hoc phan tir 4p dung trong thiét ké vector chuyén gen
1.3.1. Ky thudt khuéch dai gen (PCR: Polymerase Chain Reaction)
1.3.1.1. Ky thudt PCR tir DNA khudén madu

Phuong phap PCR dugc Kary Mullis va cong su cong bd thang 10 nam
1985, tao ra budc nhdy vot cia sinh hoc phan tor va ky thuat gen. Phuong
phép nay cho phép khuéch dai, tao ra lugng 16n cac ban sao ciua mdt doan
DNA dudi tac dung ciia enzym DNA polymerase..

Thanh phan tham gia vao phan tng PCR gom c6: mot doan DNA khuon,
mdi (primer), cac nucleotit tw do (ANTP), enzym DNA polymerase, Mg?*. Moi
(primer) 14 cac doan oligonucleoit ngan khoang 14-35 nucleotit c6 kha ning bat
cap bd sung v&i mot dau ctia mach khuén (tao nhém 3’ OH tu do, can thiét cho
phan tng polyme hoa). Moi trong phan tmg PCR gdm 1 méi xudi F (forward)
va mot moi nguoc R (revert), doan DNA dugc nhan 1én 13 doan duogc gii han
bdi cdp moi ndy. Phan tmg PCR dura trén co so tinh chét bién tinh, hdi tinh cua
DNA va nguyén 1y tong hop DNA. N6 13 mét chudi cac phan tmg lién tuc, gdbm
nhiéu chu ky ké tiép nhau, mdi chu ky gom ba giai doan:

- Giai doan bién tinh: ¢ nhiét do cao 90-95°, cac lién két hydro cua
DNA bi pha v&, DNA chuyén tir dang soi kép thanh soi don. Nguoi ta cin ctr
vao dian diém cua DNA khuén dé xac dinh nhiét do bién tinh phu hop. Giai
doan nay thuong kéo dai 1 dén 2 phit.

- Giai doan gan moi: cac moi bat cip vdi mach don DNA khuon & cac
dau 3’ theo nguyén 1y Chargaff, giai doan ndy dién ra ¢ khoang nhiét do tur
40-70°C. Thoi gian gin moi thuong kéo dai tir 30 gidy dén 1 phut.

- Giai doan tong hop: enzym DNA polymerase xuc tac hoat dong tong

hop gan thém cac nucleotit vao cudi doan moi, cac moi dugc kéo dai trén co



so bét cip véi mach khudn theo nguyén ly Chargaff tao nén cac mach don
DNA méi, ddy con dugc goi 1a giai doan polymer hoéa. Giai doan nay c6 thé
kéo dai tir 30 gidy dén vai phut, ty thudc vao kich thudc doan DNA can tong
hop. Nhiét d6 thuong sir dung cho giai doan tong hop 1a 72°C.

Mot phan tmg PCR gdm nhiéu chu ky lién tuc, san pham dugc tao ra &
chu ky trude lai lam khuén cho chu ky tiép theo nén sd luong ban sao tao
thanh ting theo cap s6 nhan. V4i N soi khuon ban dau sau n chu ky s& c6 N x
2" soi DNA duogc nhan 1én. Mot phan tng PCR thuong duoc thuc hién tir 20-
40 chu ky.
1.3.1.2. Ky thudt PCR truc tiép tir khudn lac

Hién nay, c6 rat nhiéu phuong phap dé xac dinh té bao vi khuan c6 mang
gen mong mudn nhu phuong phép colony-PCR, cat plasmid bang cac enzyme
gidi han hodc PCR tir plasmid. Trong d6 phuong phap PCR tryc tiép tir khuan
lac cho phép phat hién nhanh khuan lac mang plasmid tai t6 hop mong mudn.
Phuong phap nay c6 uu diém 1a nhanh, it ton kém va don gian. Hién nay, k¥
thuat nay dugc ing dung rat rong ri trong nghién ctru sinh hoc phén tir.

Nguyén tic ctia k¥ thuat colony-PCR dua trén nguyén tic ky thuat PCR,
chi khac ¢ khau ldy mau DNA duoc thay bang DNA plasmid giai phong tir
khuan lac. Tai nhiét d6 cao (94 - 95°C), mang té bao vi khuan bi pha v&, giai
phong plasmid tai to hop. Plasmid tai to hop nay s& lam khudn cho phan tng
PCR nhan gen béng cap moi dic hiéu.

1.3.2. Phuwong phdp gidi trinh tw gen

Tir ndm 1975, mot s phwong phép giai trinh tuy gen da dugc phat minh:

- Phuong phap giai trinh tu gen bang enzyme hay phuong phap Dideoxy
cua Frederick Sanger [46].

- Phuong phap giai trinh tu gen theo phuong phap héa hoc [40].

Ca hai phuong phap nay da danh dau budc ngoit 16n trong lich st phat

trién cua b mon sinh hoc hién dai. Ngay nay, rat nhi€u may giai trinh ty gen



tu dong déu dua trén nguyén tic chinh cua phuwong phap giai trinh tu gen cta
Sanger.

Nguyén ly cua phuong phdp Sanger: st dung cac dideoxynucleotide
(ddNTP) khong c6 nhom 3°-OH & phan tir duong lam cho cac dNTPs tu do
s& khong gin duoc vao dau C-3° do khong hinh thanh dugc lién két
phosphodieste. Do vay khi DNA polymerase xuc tac cho viéc kéo dai chudi
polynucleotide khi gap ngiu nhién cdc dANTP thi qua trinh tong hop dimg lai,
tao nén cac doan polynucleotide s& c6 chiéu dai khac nhau. Néu chia lam 4
phan tng véi viée bo sung 1% cac loai ddNTP (riéng biét) khi chay dién di s&
dugc 4 giéng dién di khac nhau. Cac bang DNA xac dinh nhd viée gan dong
vi phong xa vao moi hodc vao cac dideoxy va thyc hién k¥ thuat xa ky tu ghi.

Khi gidi trinh tu hién nay nguoi ta thuong dung cac may ty dong voi
viéc danh dau huynh quang mdi loai dideoxynucleotide bang mot fluochrome
(chat huynh quang) c6 mau khac nhau. Nhu vdy ciac mach DNA don sinh ra
trong ong phan ung cling duoc ddnh dau huynh quang. Céc vach dién di cua
cac mach don nay khi di qua mdt chum tia sang laser sé phat sang 1én va tao
tin hiéu truyén vé may tinh. Phin mém mady tinh s& ty dong giai trinh tu giir
lidu tir gel dién di va cho hinh anh két qua giai trinh ty. Do viy c6 thé giai
trinh ty mAu nghién ctru chi trong 1 phan tng (1 giéng dién di) thay vi cho 4
phan ing riéng bi¢t nhu phuong phéap cua Sanger.

1.3.3. Ky thudt tach dong (cloning)

K¥ thuat tadch dong 12 mot cong cu hiru hi€u duoc st dung trong k¥ thuat
di truyén va 13 bude khoi ngudn cho cac ki thuat sau ndy. Muc dich cua viéc
tach dong la nham thu duoc mét luong 16m ban sao cua trinh tu gen quan tam.
Pau tién, DNA ngoai lai dugc ndi vao mot vector nhim tao ra DNA tai to
hop. Vector sir dung 13 plasmid thich ing cta vi khuan E. coli. Sau d6 vector
tai to hop duogc bién nap vao té bao chu va té bao chu duoc nudi trong moi

truong thich hop dé nhan vi khuan 1én nhiéu 1an. Té bao cha ¢ day 1a vi



khuan E. coli. Cubi cing qua cic budc tach chiét DNA ngudi ta s& thu duoc
mot luong 16n plasmid tai t6 hop.

Céc nhan t6 nhu vector, t& bao chil ¢6 thé thay d6i nhung tién trinh tach
dong noi chung dugc tién hanh qua 4 budc: xtr Iy DNA can tao dong, tao
vector tai to hop, bién nap vector tai t6 hop vao té bao chu, chon dong.

- Xir Iy DNA can tao dong: DNA can tao dong duoc khuéch dai bang
PCR voi cap mdi dic hiéu. San ph:flm PCR sau d6 duoc lam sach dé thu duoc
phan doan DNA c¢6 kich thuéc nhu mong mudn, loai bé cac moi va cac thanh
phan khéc trong phan tmg PCR. Budc ndy nham tao diéu kién cho budc chon
dong duoc thuc hién mot cach nhanh chong va hi€u qua, tranh nhirng plasmid
tai to hop co kich thuéc khong mong mudn.

- Tao vector tai to hop: Vector tai td hop dugc tao ra béng cach gén gen
quan tdm (doan DNA can tao dong) vao vector tach dong. Thong thuong sau
khi chay PCR véi enzym Taq polymerase, enzym nay dugc gan thém mot
nucleotit 1a Adenin vao dau 3’ cta doan gen dugc nhan Ién. Lgi dung tinh
chét nay cac nha khoa hoc da thiét ké cac thé hé vector tach dong mang mot
nucleotit 1a Thymin ¢ dau 5’ cta vector di duoc mé vong sin tai PCS
(polycloning site - ving nhan déi trong diém cat). Hién nay, co rat nhiéu
vector tdch dong c6 dic tinh nay nhu: pCR®2.1 — TOPO, pGEM® - T easy
Vector tach dong va DNA can tao dong dugc tron chung vé1 mot ty 1€ nhét
dinh véi su xuc tic ctia enzym T4 ligase, DNA duoc gin vao vector theo
nguyén tic bo sung A- T tai vi tri md vong.

- Bién nap vector tai to hop vao té bao chu: Trong qua trinh gin gen vao
vector s& hinh thanh nén cac vector tai t6 hop khac nhau. Budc nay nham muc
dich str dung bd may cua té bao chii dé sao chép vector tai t6 hop thanh mot
lwong 16n ban sao. Tuy muc dich sir dung, ngudi ta s& chon té bao chu E. coli

hay t€ bao nam men.



- Chon dong: Chon loc vi khuan téi to hop theo hai cach thong dung:
chon loc theo phuong phap khang sinh (kanamycin, ampicillin...) nham loai
trir cac té bao vi khuan khong duoc bién nap va cac loai vi khuan nhiém tap
khac va chon loc theo phan tmg véi co chat (X - gal) nham loai trir cac vi
khuan c6 mang vector nhung khong c6 doan gen duoc chen vao.

1.3.4. Ky thudt bién ngp plasmid vao té bao vi khudn

1.3.4.1. Bién nap plasmid vao té bao vi khudn E. coli bang phwong phdp séc
nhiét (Phwong phdp tao té bao kha bién)

*Nguyén ly: Vi khuan E. coli sau khi xtr Iy véi CaCl, s& 1am cho mang té bao
tré nén kha nap giip cho DNA x4m nhap té bao E. coli dé dang hon. Giai
doan sbc nhiét ké tiép (42°C trong 60 gidy) dé kich thich sy chuyén cta phan
tir plasmid vao trong té bao. Moi trudng dudng chat dugc thém vao sau do
cho phép té bao hdi phuc va plasmid tién hanh sao m3, phién ma va dich ma
tao nén cac protein tuong ung.

Bién nap ¢ vi khuan duge mo ta 1an dau tién boi Frederich Grifith vao
nam 1928 trong thi nghiém nodi tiéng ctia 6ng vé cai goi 1a “nguyén 1y bién
nap”. Sau d6 nhitng nghién ctru vé k¥ thuat bién nap tiép tuc duoc phat trién
va hoan thi¢n, trong do6 k¥ thuat bién nap vao té bao vi khuan véi CaCl, va
soc nhiét [39].

Hi¢u qua cua viéc bién nap plasmid vao té bao vi khuan phu thudc vao
rat nhiéu yéu t6 trong d6 dic biét quan trong 1a té bao chu. Dé viéc bién nap
tré nén dé dang thi té bao chu phai trd nén kha bién. té bao vi khuan sir dung
trong k¥ thuét gen voi muc dich tiép nhan va lam té bao chu cho plasmid nhan
1én duoc goi 1a té bao kha bién. E. coli duoc xem 1 loai té bao chu thich tung
nhat hién nay. Dé tao t& bao kha bién sir dung cho bién nap, nguoi ta ngdm
cac té bao trong dung dich CaCl, lanh trong d4, khi d6 cac té bao s& trd nén

kha bién.



K¥ thuat bién nap bﬁng s6¢ nhiét duoc thue hién nhu sau: bd sung DNA
plasmid vao té bao kha bién, 0 trong da 15-30 phut. Sau d6 tao mdt s6¢ nhiét
ngan (42°C trong khoang 30-45 gidy), khi d6 DNA quan tdm sé& di vao trong
té bao kha bién. Tiép theo vi khuan s& duoc dat lai vao d4 khoang 5 phut, roi
dugc dem nudi lic trong moi truong LB 1ong & 37°C tir 15 dén 20 phut. Sau
d6 cac té bao duoc cdy 1én moi trudng chon loc dé nhan 1én cac té bao mang
doan DNA quan tam.

Trong qua trinh bién nap chi c6 mot phan nhd cac plasmid duge bién
nap, tuy nhién day van 1a mot k¥ thuat bién nap quan trong, n6 c6 thé tao ra
t6i 10° cac té bao bién nap (tirc thé bién nap) khi dua 1 microgam DNA vao
thi nghiém.
1.3.4.2. Bién nap plasmid vao té bao A. tumefaciens bang phirong phdp xung dién

K¥ thuét bién nap DNA plasmid vao A. tumefaciens bang phuong phap
xung dién 13 phuong phap bién nap c6 hiéu qua cao dong thoi rat ngan thoi
gian thi nghiém. Té bao duoc dit trong mot xung dién ngén, xung dién nay
lam xuét hién nhitng 15 tam thoi trén mang té bao, khi d6 nhitng phan tir DNA
c6 thé di vao bén trong té bao.
1.3.4.3. Bién nap plasmid vao xa khudn Sreptomyces sp. theo phwong phdp
tao té bao trdn (protoplast)

Protoplast (t& bao tran) 1a cac té bao trong d6 co thanh té bao dugc loai
bo va mang té bao chat 1a 16p ngoai ciing nhat trong té bao. Protoplast c6 thé
thu duoc bang enzyme lytic cu thé dé loai bé vach dung hop.

Té bao tran c6 thé dugc tao ra bang nhiéu cach: tir dich huyén phu té
bao, té bao mo seo hodc tir mo tuoi nguyén trang nhu 14 qua tac dong cia cac
enzym; Pectinase phan hily pectin, cellulas phan huy hemicellulose. Cac té
bao tran néu dé trén méi truong dinh dudng thi sau 5-10 ngay sé& tao vach té
bao va phan chia. Céc té bao tran, tham chi khac loai,cé thé két hop vai nhau

tao té bao lai va quan trinh nay goi 1a su dung hop té bao tran.



Phuong phap tao té bao tran ¢ xa khuan Streptomyces lan dau tién dugc
mo ta boi Kieser va cong su [32].
1.3.5. Phwong phdp tich DNA plasmid tir té bao vi khudn

Mang té bao vi khuan bi pha v& bdi cac tac nhan pha mang. Sau khi
mang té bao bi v&, dudi tac dung ctia SDS protein ctia té bao s& bi bién tinh.
Nho vay ma DNA s¢€ tranh dugc su phan hiy ctia Dnase. Mat khac, su bo
sung dung dich Solution II véi ndng d6 kiém cao ¢ giai doan dau cua qua
trinh tach chiét, lam cho DNA cta genome va DNA cua plasmid bj bién tinh.
Sau d6 trung hoa nhanh bang dung dich Solution III, ciu triic cia DNA s&
dugc phuc hdi nhanh chéng. DNA caa bd gen 6 kich thude 16n nén khé phuc
hoi céu triic hon so vai DNA cuia plasmid. Vi viy DNA ciia plasmid s& nim &
phan dich ndi sau khi ly tAm, protein cta té bao va DNA ctia bd gen s& bj tua
xubng. Nhu viy ta c6 thé tach plasmid ra khoi té bao chiit ma khong bi 1an
DNA cua b gen.
1.3.6. Phwong phdp dién di trén gel agarose

Dua vao dic tinh ciu trac cia DNA, dudi tac dong cua dién trudng, cac
phan tor DNA (thuong tich di¢n am) khac nhau vé kich thuéc, dién tich, mirc
d6 cudn xodn va dang phan tr (mach thiang hay mach vong) sé& di chuyén qua
hé mang cua gel tir cuc 4m (cathode) sang cuc duong (anode) véi toe do di
chuyén khac nhau. Vi vdy, ching dan dan tach nhau ra trén truong dién di,
qua d6 ngudi ta co thé thu thap va phén tich dugc timg phan doan DNA hoic
gen riéng r€. Trén dién truong cac phan doan DNA c6 kich thudc cang nho
cang c6 toc do di chuyén trén dién truong nhanh hon. Sau khi dién di két
thuc, cac phan tor DNA c6 thé quan sat thidy nho st dung chat nhudm la
ethidium bromide, chét ndy s& phat huynh quang dudi tia tir ngoai (UV) khi
gin véi DNA cho phép phat hién vi tri va kich thudc cac doan DNA trén gel.

Tém lai: Thiét ké vector chira gen can nghién ctru va chuyén gen do6 vao &

bao chii mong muon trai qua cac budce tién hanh cé thé tom tat theo so do sau
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Chuwong 2
VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru
2.1.1. Chiing gidng va méi trwong nudi cay

- Chung xa khuan, vi khuan dugc cung cdp bai Vién nghién ciu khoa hoc
su séng (Truong Pai hoc Sun Moon, Han Quédc) va bao quan tai Khoa Cong
nghé sinh hoc - Vién Dai hoc M& Ha Noi.

- Chung xa khuan S. carzinostaticus ATCC15944 |a ching hoang dai san
sinh ra khang sinh neocarzinostatin (NCS), dwgc ding 1am té bao thé nhan
trong chuyén dang gen. Mai truong nudi cay ching xa khuan nay 1a moi
truong dich long R2YE va dia thach R2YE (dé luu gidng), méi truong N-Z
amine dé thu hoach NCS.

- 2 chung E. coli duogc sir dung trong dé tai:

+ E. coli XL1-Blue duoc sir dung lam vat chu trong tach dong gen, nudi
cdy trong moi truong Luria Bertani (LB) don thuan.

+ Chung E. coli ET12567 mang plasmid pUZ8002 dugc dung lam té bao
thé cho trong tiép hop gen, séng chon loc trong méi truong LB ¢6 chira 3 loai
khang sinh: kanamycine (Km), tetracycline (Ter) va chloramphenicol (Cm).

- Chuang Micrococcus luteus ATCC9341 duoc sir dung dé kiém tra hoat
tinh khang khuan caa xa khuan S. carzinostaticus ATCC15944.

- Moi trudng nudi cay vi khuan E.coli cling nhu Micrococcus luteus 1a
Luria - Bertani (LB).

2.1.2. Vector va cac plasmid tai té hep

- Vector pGEM-T easy (Promega, USA) dung trong chuyén san pham
PCR va giai trinh ty doan DNA da dugc tach dong (Hinh 2.1).

- pKC1139 1a vector duoc dung dé chuyén gen gay dot bién (Hinh 2.2).

- pIBR25 1a vector dugc dung dé biéu 16 gen va chuyén dang vao xa

khuan (Hinh 2.3).



- Plasmid chtra t6 hop dot bién co tén goi pKC-HP450 .

- Plasmid chtra ncsB3 trong vector pIBR25 c6 tén goi pIB3.

- Plasmid pFDNEO-S modified c6 chira doan gen khang neomycine
(neo"), vector pKC1139 va pIBR25 duoc cung cap boi Vién nghién ciru khoa

hoc su séng (Truong Pai hoc Sun Moon, Han Quéc).
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2.1.3. Hoa chat

- Céc hoa chat dung dé pha ché moi trudng nudi cdy vi khuan, tach chiét
DNA hoic dung cho cac k¥ thudt co ban trong nghién ctru duoc dé cap trong
phﬁn Phu luc.

- Khang sinh st dung trong nghién ctru nay bao gém ampicillin,
apramycin, neomycin, chloramphenicol va tetracycline dugc mua ctia hang
hoa chit Sigma (M¥).

- Cac emzyme gidi han dugc dung trong nghién ciru mua tai cong ty
Takara (Nhat Ban).

- Céac cap mdi dung cho phan tng PCR duoc mua cta hing Genotech
(Daejeon, Han Quéc).

2.1.4. Tach chiét DNA va gidi trinh tw gen

- Phuong phap tach chiét DNA thuc hién theo qui trinh chuén [32], [45].

- Kiém tra trinh ty DNA cua cac gen dugc giri dén cong ty Genotech,
Han Quéc.

2.2. Dung cu, thiét bi
2.2.1. Dung cu, thiét bi cho qua trinh nudi cay

- Binh thay tinh v6 khuan 250ml dung cho nuéi ciy xa khuan, E.coli.

- Buong nudi cay vo trung.

- Nbi nuéi cay (fermentor) loai 5 lit.

2.2.2. Dung cu, thiét bj cho pha ché méi truwong nudi cay

- Cén phan tich

- Nbi khur triing

- Méay chuan do pH
2.2.3. Dung cu, thiét bi cho qua trinh tach chiét va phan tich chat

- May li tam

- Ta hut khi déc

- Tu say



-May sic ky long hiéu ning cao HPLC (High-performance liquid
chromatography)

-May phan tich khéi phd ESI/MS (Electrospray lonisation/Mass
Spectrometry).

2.3. Thoi gian va dia diém nghién ciru
2.3.1. Theai gian nghién caru
Tir thang 01/2013 dén thang 12/2014
2.3.2. Pia diém nghién citu
Khoa C6ng nghé sinh hoc, Vién Pai hoc M& Ha Nbi két hop véi Khoa

khoa hoc su séng, truong Pai hoc Sun Moon, Han Quéc.

2.4. Phuong phap nghién ciru
2.4.1. Cac bwoc chinh trong nghién ceiru

- Budc 1: Khuéch dai gen bang ky thuat PCR va tach dong

- Budc 2: Néi gen vao cac vector pGEM-T Easy, pKC1139

- Buéc 3: Chuyén gen (DNA plasmid cua t6 hop dot bién) vao té bao
tran cua xa khuan S. carzinostaticus ATCC15944.

- Budc 4: Sang loc khuan lac dot bién kép.

- Budc 5: Ching minh ching dot bién va phan tich chat tach chiét tir

chung d6t bién



2.4.2. So dé nghién citu

DNA t6ng sé ctia xa khuan
S.carzinostaticus ATCC15944

'
' v

PCR véi mdi UHP450-FE/UHP450-RX PCR véi mdi DHP450-FX/DHP450-RH
Poan Upstream Poan Downstream
+  Néi véi pGEM-T easy Néi v6i pGEM-T easy l
Bién nap vao E. coli XL1 Blue Bién nap vao E. coli XL1 Blue
Téach plasmid
y 1P { Tach plasmid
GEM-T-Upstream
P lp Vector pKC1139 pGEM-T-Downstream
Cit bang Cit bang 5 l
EcoRI/Xbal EcoRI/Xbal Cit bang

Xbal/Hindlll

Phan tmg noi

Bién nap vao E. coli XL1 Blue

Téch plasmid
Plasmid pKC-UP

!

Cit bang Xbal/Hindlll

Phan trng noi

| |

Bién nap vao E. coli XL1 Blue
4 Téch plasmid

Plasmid pKC-UD
Gen khang neomycine 1
(neo” Cit bang Xbal

| |
v

Bién nap vao E. coli XL1 Blue

Tach plasmid
Plasmid pKC-HP450 ||




Hinh 2.4. SO PO NGHIEN CUU

|| Plasmid pKC-HP450

*Téch plasmid

Bién nap vao E. coli ET12567

lTéch plasmid

E. coli ET12567 mang vector
S.carzinostaticus ATCC15944 dot bien gen ncsB3

Tao t& bao kha bién ‘ ‘

(protoplast)

Chuyén dang gen (transformation)

\ 4

Chon khuén lac moc trén dia R2YE
Neo 50ug/ml va Apr 20ug/ml ¢ 28°C

v

Chon loc khuan lac trén dich 1ong
R2YE Neo 50ug/ml & 37°C

v

Pha loang dich nudi cay va dan
deu trén dia R2YE

¢ u 28°C trong vong 60-72 h

Céy khuén lac trén 2 loai dia R2YE Apr
20ug/ml va R2YE Neo 50ug/ml, u 28°C.

y

Chon khuén lac chi moc trén dia R2YE Neo
50ug/ml va khong moc R2YE Apr 20pg/ml

v
Dich nudi cay L Nubi cdy trong dich long R2YE
xa khuan dét bién | Neo 50ug/ml ¢ 28°C
- ¢ - - i - Tach chiét DNA tbng sb tir
Tach chat bang Tach chat bang xa khuan dot bién
ethyl acetate anonium sulphate ¢
l v PR
Quay cd chan khong Phan tich chit bang Kiém tra bang PCR
hoa tan trona methanol HPLC, ESI-MS ¢

Thir hoat tinh khang khuén Giai trinh ty san pham PCR




2.4.3. Phwong phdp gdy dét bién mdt gen ncsB3 béng trao doi chéo.

& carzinestoti us
ATCC 12044

pKC-HP450

£ carzinestafio us m .E!} Eg* mE o wesd ] neekd

HDP 450

Hinh 2.5. So d6 d6t bién mat doan gen ncsB3

Gen ncsB3 1a mot trong cac gen tham gia vao con dudng sinh tong hop
NCS véi chitc nang 1a P450-hydroxylase dé chuyén 5-methyl-2-hydroxy-1-
naphthoic acid thanh 2,7-dihydroxy-5-methyl-1-naphthoic acid, d6 1a gdc
naphthoic acid cia NCS. Gay dot bién 1am mat ncsB3 khoi bd gen cua ching
goc S.carzinostaticus bang phuong phap tao trao d6i chéo doan DNA tuong
ddng (homologous recombinant).

Vector pKC1139 13 vector dung dé gay dot bién va di kém 1a gen khang
neomycin (neo") c6 do dai ~1kb [14] dé thay thé ncsB3 tao ra tai to hop mai
Vi tén goi pKC-HP450 (Hinh 2.5), tai to hop nay duoc trao ddi chéo doan
twong dong va loai bo gen ncsB3 khoi genome cua chang gbc
S.carzinostaticus.

Tai to hop pKC-PH450 duoc chuyén vao té bao chung gc bang phuong
phap té bao tran (protoplast) trong méi trudng cd chira PGE dé tao té bao tai
t6 hop. Sau d6 céc té bao nay duoc sang loc qua mot sb thé hé dé nudi ¢ nhiét
do 37°C, vi vector pKC1139 la vector bi tiéu huy tai nhiét @6 37°C. Nhu vay
rat nhanh chong tao qua trinh chuyén gen khang neomycin (neo" vao hé gen

cua ching géc.



HEé gen Streptomyces cainostaticus ATCC15944

upstream| mcsB3 | downstream

—upstream| med” |downsiream

pKC1139

Aprt —
Vector dbt bien gen ncsB3

HE gen S.carzinostaticus ATCC15944 sau tiép hop

upstream,  npep’ downstream Upstream, ncsB3 | downstrem | ——

Aprt

Hinh 2.6. Co ché cua qua trinh trao d6i chéo don
Apr”
PpRCT139
upstream nea’ dovnstream
Vector dét hién gen nesB3
1 ' 2
upsiream | nesB3 downstream

Hé gen S.carzinestaticus ATCC1 5944

1 2

|_Apr

upstream|| Neo downstream | upstream nesB3 | downstream

2
Apr”

upstream | pesB3 | own | | upstrecn nea” | downstream

upstrecm neo’ downstream

H¢ gen S.carzinostaticus ATCC1 5944 sau tiép hop

Hinh 2.7. Co ché cta qua trinh trao ddi chéo kép



2.5. Cac ky thuat ap dung thwe hién trong dé tai
2.5.1. Ky thudt khuéch dgi gen PCR (Polymerase chain reaction) va ghép
néi vao vector
Phan (mg PCR, phan tng ndi gen trong nghién ctru duoc thyc hién theo
quy trinh va cong thirc duge hudng dan trong tai liéu chuédn [45].
Céac cap modi sir dung trong nghién ciru duge tom tit trong Bang 2.1.
Phéan gach chéan in ddm 13 diém cit cta enzyme gidi han.

Bang 2.1. Thiét ké cac cip mdi cho phan tng PCR trong nghién ciu
Enzyme
gioi han
UHP450-FE ATTGAATTCCCCGTACACGGGCGGCGG EcoRl

UHP450-RX GGCCGGICTAGACCACTCGACCATGCC Xbal
DHP450-FX  ATTTICTAGACTCGGTCATGGACACAACCTC Xbal
DHP450-RH  GGAAAGCTTCGCCAACCGGACCAGGTC Hindlll
P450-FX ACATCTAGAAGGAGGATGTGCCCTTAC Xbal
P450-RP AGTCTGCAGTCACCGGGCGAGAG Pstl

Tén moi Trinh ty nucleotide (5'-3")

- Hon hop phan g PCR (50 pl)
Thanh phan Lwogng phan ung
Buffer 5.0 ul
ADN khubén (100 ng/ul) 1.0 pl
Moi xudi (100 ng/ul) 1.0 pl
Moi nguoc (100 ng/ul) 1.0 pl
Taq ADN Polymerase 1.0 ul
Nucleotide 1.0 ul
H.O 40
Tong thé tich 50 pl

- Chuong trinh cho phan ung PCR.
Nhiét do tach khuodn: 94°C Thoi gian: 30 giay
Nhiét d6 gan moi: 68°C Thoi gian: 1 phat



Nhiét do kéo dai: 55°C-68°C Thoi gian: 1 phat

S6 chu ky: 30 chu ky

Nhiét do két thic 4°C

Pé danh gia va kiém tra san phém PCR, DNA sau khi dugc tao thanh
sau phan tmg PCR duogc chuyén vao vector pGEM-T easy (Promega, USA),
day 1a vector chuyén dung dé chuyén san phim PCR va dung giai trinh tu.
Trinh ty PCR sau giai trinh tg dugc so sanh vai trinh tu gen da dugc dang ky
tai ngan hang gen thé gidi bang st dung phan mém BLAST dé so sanh do

chinh x4c cuia san pham (http://www.ncbi.nlm.nih.gov)

2.5.2. Phwong phdp tach DNA plasmid tir té bao vi khudn
2.5.2.1. Nguyén tac:

Mang té bao vi khuan bi pha v& béi cac tdc nhan pha mang. Sau khi
mang té bao bi v&, dudi tac dung ctia SDS protein cta té bao s& bi bién tinh.
Nho vay ma DNA s€ tranh dugc sy phan huy cia Dnase. Mat khac, su bo
sung dung dich Solution II v6i néng d6 kiém cao & giai doan dau cua qua
trinh tach chiét, lam cho DNA ctia genome va DNA ciia plasmid bi bién tinh.
Sau d6 trung hoa nhanh bang dung dich Solution III, cau triic ciia DNA s&
dugc phuc hdi nhanh chong. DNA cuta bd gen c6 kich thude 16n nén kho phuc
hoi cau tric hon so voi DNA cua plasmid. Vi vy DNA cua plasmid s& nam &
phan dich ndi sau khi ly tdm, protein cua té bao va DNA ctia bd gen sé& bi tia
xubng. Nhu vy ta c6 thé tach plasmid ra khoi té bao chu ma khéng bi 1an
DNA cua b gen.
2.5.2.2. Céch tién hanh:

- Nubi cay té bao vi khuan E. coli mang DNA plasmid can tach chiét
trong 3ml méi truong LB long trong ong falcon 15 c¢6 bo sung khang sinh
thich hop, dé ta 4m 37°C, lic 200 rpm, tir 12-16 gid dén khi ODego dat 1-2.

- Ly tam thu sinh khdi té bao & 6000 rpm, 10 phut, 4°C. Bo dich nudi.

- Cho 200pl Solution 1, votex cho té bao tan déu.


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

- B6 sung 200pl Solution 11, lic nhe nhang tron déu dung dich dé thanh
té bao tan hét, dén khi dung dich c6 mau trong subt.

- Bb sung 200pl Solution 111, Iic nhe nhang t6i khi xuat hién két taa trang.

- Ly tdm & 4°C, 6000 rpm trong 10 phit. Dung pipet hat dich chuyén
sang 6ng eppendorf 2ml ddy vudng sach, bo phan két taa.

- B6 sung 600yl resin, lic déu.

- Chay cot binding column, 1dp vao may hat chan khéng.

- Rua cot 2 1an bang con 70% dé lanh 4°C. Mai lan ding 1ml con.

- Pem cot ly thm & 4°C, 10000 rpm, trong 10 phut dé loai con.

- Chuyén cot sang 6ng eppendorf méi, bd sung 20pl dung dich dém TE,
dé 1 phat.

- Ly tdm 10.000 rpm, 10 phat ¢ 4°C.

- Thu dich chira DNA, chay dién di kiém tra.
2.5.3. Phdn s#ng cdt bang enzyme gidi hgn

Enzyme gidi han 1a nhiing enzyme c6 kha ning nhan biét doan trinh ty

nucleotide dac hi€u trén cac phan tor DNA va cat ca 2 sgi DNA bo sung tai
cac vi tri dac thu.

Enzyme giéi han EcoRI

5 GAATTC
CTTAAIG 5

' Phén cit

Piu dinh

s v
5 G AATTC

3 CTTAA G =)
Hinh 2.8. Phan tng cit clia enzyme gidi han
Phan Ung cit béng enzyme gidi han dugc thuc hién bﬁng vol téng thé

tich phan ung 1a 5pl, thuc hién phan Gng trong 6ng eppendoft & 37°C trong
vong 60 phat. Cong thirc phan tmg nhu sau:



Thanh phin Lwong phéan wrng

Buffer 1.0 ul
Enzyme 1 1.0 ul
Enzyme 2 1.0 ul
DNA plasmid 1.0 ul
Nudc cat 1.0 ul

Thuc hién phan tng ¢ 37°C trong 1 gio. Pién di san pham cat trén gel
agarose 1%, v&i hi¢u dién thé 80V, trong 30 phut dé kiém tra.
2.5.4. Phwong phdp néi DNA

Phan tmg ndi dugc thyc hién nhd enzyme DNA ligase. DNA ligase 1a
mot enzyme xuc tic cac phan Gmg nbi hai manh DNA bang cach tao cau ndi

phosphodiester gitru dau 5° (PO,) va dau 3’ (OH) cta hai nucleotide dimg

canh nhau. Thuong dung enzyme T4 DNA ligase.

e sing

©

=G GCATCTr VA lgase IHN
—{CCTAG A

Hinh 2.9. Phan tmg ndi cua enzyme ligase

Thanh phan ctia phan tng nbi:

Vector 1l
Insert DNA 3ul
T4 DNA Ligase (Takara) 1l
2X Rapid Ligation Buffer (Takara) 5ul
T6ng phan tng : 20 ul

Thuc hién phan tng & 16°C qua dém, chay dién di kiém tra.



2.5.5. Phwong phdp dién di trén gel agarose
2.5.5.1. Nguyén tdc

Dua vao dic tinh cu trac cia DNA, dudi tac dong cua dién truong, cac
phan tr DNA (thuong tich dién am) khac nhau vé kich thuéc, dién tich, mirc
d6 cudn xodn va dang phan tir (mach thang hay mach vong) sé& di chuyén qua
hé mang cua gel tir cuc 4m (cathode) sang cuc duong (anode) voi toe do di
chuyén khac nhau. Vi vy, chung dan dan tach nhau ra trén truong dién di, qua
d6 ngudi ta co thé thu thap va phén tich duge timg phan doan DNA hoic gen
riéng r€. Trén dién truong cac phan doan DNA c¢6 kich thudc cang nhé cang co
tdc d6 di chuyén trén dién trudng nhanh hon. Sau khi dién di két thuc, cac phan
tir DNA c¢6 thé quan sat thiy nho st dung chat nhudém la ethidium bromide,
chat nay s& phat huynh quang dudi tia tir ngoai (UV) khi gan véi DNA cho
phép phat hién vi tri va kich thudc cac doan DNA trén gel [18].
2.5.5.2. Cach tién hanh

- Can 0,3g agarose cho vao 30ml TAE 1X & nhiét d6 phong, khudy déu
va cho vao 10 vi song 3 phut dé lam néng chay gel.

- Lam nguoi gel xudng 50 — 55°C, thém 3pl ethidium bromide, lic déu
réi d6 vao khuon gel da 1ap luge, dé thach day khoang 0,75 — 1 cm.

- Khi gel nguéi, thao luge, dat khubn gel vao bé dién di va d6 dém TAE
1X vao khay gel sao cho dém cao hon mat gel khoang 2 — 5mm.

- LAy 2l dung dich nap mau (loading buffer) cho mdi miu can dién di,
ldy mau can dién di (thé tich tly thudc vao nong do mau) tron déu véi dung
dich nap mau, lay toan b dung dich vira tron nap vao giéng.

- Pay nip bé dién di, cam dién cyc, dién di véi hiéu dién thé 85 — 100 V,
thoi gian 30 phat.

- Sau khi dién di xong, soi gel dudi anh sang UV dé xem két qua.



2.5.6. Phwong phdp tinh sach DNA tir gel agarose
*Cdch tién hanh [18]

- Mau gel agarose c6 chia bang DNA quan tdm dwgc cat ra va cho vao
6ng eppendorf 2ml day vudng sach.

- Bo6 sung 600 pl Guanidine thiocynate 6M, lac déu, 1am néng & 60°C dé
hoa tan hoan toan.

- Tiép d6 thém 600 ul dung dich resin, lic déu va dua vao chay cot
binding column v&i may hat chan khéng.

- Cot duoc rira hai 1an, mdi 1an st dung 1 ml ¢én lanh 70°, sau d6 dem
cot ly tdm 10.000 rpm, & 4°C trong 10 phdt.

- Chuyén cot sang 6ng eppendorf mai, bo sung 20 pl TE buffer, dé 1-2
phat réi dem ly tam 10.000 rpm trong 10 phat ¢ 4°C, thu dung dich chuta
DNA da tinh sach.

2.5.7. Phuwong phdp ta0 té bao tran (protoplast) tir S.carzinostaticus ATCC15944

Dua theo phuwong phuong phéap caa [32], tao “té bao tran” tir chung xa
khuan S.carzinostaticus ATCC15944 duoc tién hanh theo cac buéc nhu sau:

- Chung S.carzinostaticus ATCC15944 duoc nudi cdy trong binh nén
danh riéng nuéi ciy xa khuan véi 50ml méi trudng nudi cdy R2YE, nhiét do
28°C. Sau 48 gio toan bd san pham nudi ciy thu duge s& dem ly tAm loai bo phan
dich, thu léy ph?m soi cuia xa khuan dé chuén bi cho ky thuat tao té bao tran.

- Phén soi xa khuan s& duoc ria 3 1an bang dung dich dém P-buffer pha
v6i 10.3% sucrose. Sau d6 phan xa khuan vira duoc rira sach s& cho dung dich
dém P-buffer pha véi lysozyme (37°C) vao nham pha v& mang té bao cia xa
khuan khi d6 goi 12 “té bao tran”.

- Dung bong thdm nudc vo khuan dé loc bo phan vo ciing nhu cic thanh
phan khong duoc ly gidi va thu loc phan “té bao trin” bang ly tim & 4°C, sau
d6 rira “té bao tran” thu dugc bang dung dich dém P-buffer lanh. C 125 pl

“té bao tran” dugc xtr Iy bang 0.1 mM aurintricarboxylic acid (ATA) trong



vong 10 phut, sau dé cho 12-15ul DNA cua plasmid tach ra tr pKC-HP450.
Ngay sau d6 cho 200 pul PEG 20-50% ( polyethylene glycol 1000, Merck-
shuchardt) vao hdn hop trén. Ly tdm rat nhanh (30”) va nhe nhang loai bod
PEG dang n6i & phia trén. Phan con lai 1 “té bao tran” s& dugc dan déu trén
cac dia thach R2YE, céac dia nay sé dugc dé trong tu 4m vo6 khuan 28°C trong
vong 20 gio. Khi cac khuén lac non bat ddu xuét hién, tién hanh phu 1én trén
bé mat cac dia thach R2YE noi trén bang aga 0,3% pha v6i 50 pg/ml
neomycin va 20 pg/ml apramycin). Cac dia thach chita cac “té bao tran” trén
tiép tuc duoc dé & ti 4m vo khudn véi nhiét d6 1a 28°C cho dén khi nao xuét
hién cac khuan lac thi tién hanh sang loc.

2.5.8. Ky thudt chuyén vector vao té bao tran

Ky thuat chuyén vector vao té bao tran 1a k¥ thuat chuyén truc tiép
vector vao t& bao di dugc st 1y loai bo 16p thanh té bao cua chung
S.carzinostaticus ATCC15944, thuc hién trong moi trudong c6 buffer dac biét chira
PEG (polyethylene glycin) duoc tién hanh theo phuong phap cua Kieser [32].

- Chuang vi khuan E.coli ET12567 mang vector dot bién gen ncsB3
(pKC-HP450) dugc nudi ciy trong moi truong long LB ¢d bd sung 5 loai
khang sinh: Km, Cm, Ter, Neo, Apr & 37°C dén khi ODsgo dat 0.6, ta tién
hanh thu dich nui. Tach plasmid DNA cua té hop trén chuan bj cho cac budc
tiép theo.

- Lay 100pu1 dung dich té bao tran vao dng nghiém 1,5 ml (ependoff) da
khtr trung.

- Tron 14n voi 20 pl dung dich chira DNA plamid tai to hop dot bién
(pKC-HP450) va 200 ul PEG tir 20-50%.

- Tron déu va ly tim 6ng nghiém trong 1 phut.

- Loai bo phan dich ndi va thém vao 100 pl P buffer.

- Cay trai mau thi nghiém trén 02 dia thach R2YE, dong thoi cay trai
100 pl té bao tran lam d6i chimg.



- Nubi trong ti 4m vo khuan véi nhiét d6 28°C va trong thoi gian tir 16 -
24 gio.

- Khi ¢6 khuén lac chdm rat nhé phu khang sinh Apramycin v6i nong do
tir 50 - 100 pl/ml dé nhan té bao da dugc chuyén gen.

2.5.9. Phwong phdp sang loc khudn lgc chuyén gen

Viéc tién hanh nuédi cdy nhitng khuan lac sau tiép hop trén cic moi
truong thich hop mot vai thé hé sé tao ra sy da dang di truyén théng qua qué
trinh trao ddi chéo, su tai to hop cta cac gen trong té bao vi khuén, tir d6 giup
chon loc dugc nhitng dong khuan lac mang dac diém mong muén.

Céc budc cua qua trinh sang loc dugce thuc hién nhu sau:

- Sau khi phu aga co6 chua khang sinh neomycine va apramycine 1én dia
thach R2YE, nhitng khuan lac moc trén méi trudng trén sé tiép tuc duoc cay
truyén 3 — 4 thé hé trén méi truong long R2YE ¢d bd sung Neo 50ug/ml, ¢
nhiét do 37°C.

- Dich nubi cay duoc pha lodng 1073, 10 107, va 10 sau d6 dan déu lén
cac dia R2YE khong chira khang sinh. Cac dia dugc u ¢ ti am 28°C trong
vong 60-72 gio. Sau d6 1ay ngau nhién khoang 400-500 khuan lac dugc moc
riéng ré dem cay vao 2 loai dia riéng biét 1a R2YE véi 50ul/ml neomycine va

R2YE vai 20ul/ml apramycine.

-Nhitng khuan lac ndo moc duogc trén dia thach R2YE véi 50pl/ml
neomycine nhung khong moc dugc ¢ thach R2YE véi 20ul/ml apramycine sé
duoc lya chon va két luan tam thoi nhirng khuan lac nay mang gen tai to hop,
da thuc hién trao d6i chéo kép voi vector dot bién gen ncsB3. Nhitng khuan
lac phét trién trén ca hai méi truong ching to hé gen caa xa khuan ko c6 hién

tugng trao doi chéo hoic xay ra trao doi chéo don.

- Nhitng khuan lac ¢ thé mang gen double crossing over s& tiép tuc

duoc nudi cy dé thuc hién cac nghién ciu chitng minh tiép theo.



2.5.10. Phwong phdp tach chiét DNA téng sé tir xg khudn

*Nguyén tac: Rua t& bao bang lysis buffer, pha v& thanh té bao cua xa
khuan nho lysozyme. Loai bo protein khoi DNA nho cic enzyme proteinase
K. Phén tach cac thanh phan cia té bao sau khi pha v& thanh ba pha nho dung
dich dém phenol :chloroform (1:1), pha trén cung chira nucleic acid, pha gitra
1a protein két tia, pha dudi cung chira cin té bao. Tiép do, loai bé RNA bang
Rnase. Sau cting, DNA duogc tiia bang ethanol, duoc 1am kho va hoa tan trong
dém TE buffer.

*Cdch tién hanh

- Dich nudi cay té bao xa khuan sau 4 — 5 ngay (50ml) dem ly tdm tc do
6000 rpm trong 10 phit dé thu té bao.

- Hoa tan sinh khdi té bao trong 15 ml lysis buffer (TE25S), vortex déu va ly
tdm 6000 rpm trong 10 phdt. Thyc hién rira té bao hai 1an véi lysis buffer.

- Hoa tan té bao trong 10 — 15 ml lysis buffer. B6 sung lysozyme voi
nong do cudi cung 1a 5 mg/ml, a & 37°C trong 2 gio.

- V6i mdi mau xa khuan thém 2 ml EDTA 0.5M va 12pl proteinase K ,
lic déu nhe nhang va u & 37°C trong 10 pht.

- Thém 3 — 5 ml SDS 10%, lac nhe va dé & 37°C trong 10 phat, sau d6
cho vao nudc da.

- Thém 2 — 5ml CH;COOK 5M, dé 15 phut trong nudc da.

- B6 sung phenol-chloroform vei thé tich bang thé tich dich trong ong,
dao déu, ly tam 6000 rpm & 4°C trong 10 phit.

- Sau khi ly tam thay trong dng xuét hién 3 pha, ding pipet hat dich néi
phia trén sang 6ng falcon méi. Tiép d6 bo sung phenol-chloroform voéi thé
tich bang thé tich dich trong dng, dao déu va ly tdm ¢ 4°C 6000 rpm.

- Sau khi ly tdm thay dich trong 6ng phan 2 16p, tién hanh hit dich noi
phia trén sang dng mai. B6 sung chloroform véi thé tich bang moét nua thé

tich dich trong 6ng, dao déu va ly tdm 6000 rpm & 4°C trong 10 phdt.



- HUt phan dich ndi bén trén sang ng mai, tiép tuc bd sung chloroform
véi thé tich bang mot nira thé tich dich trong ng, dao déu va ly tam.

- HUt dich trén sang ng méi, bd sung Rnase 50pg/ml va o ¢ 37°C trong
1 gio.

- B6 sung isoamyl alcohol va ethanol véi ty ¢ thé tich dich trong ong:
isoamyl alcohol: ethanol = 1:0.8:2.5, d40 nhe nhang thay xuat hién két taa soi
DNA.

- Dung que thay tinh khudy nhe trong 6ng, DNA s& bam Ién que.

- Pua que nhing lan luot vao 3 dng eppendorf c6 chira ethanol dé rua
DNA, sau d6 DNA duoc dua vao dng eppendorf méi va doi mot thoi gian dé
khé DNA.

- Cudi cing bé sung TE buffer.

2.5.11. Phwong phdp xdc dinh hogt tinh khang sinh

*Nguyén Iy: Mau thar duge dat 1én 16p thach da cdy vi sinh vat kiém
dinh, khang sinh tir mau thir khuéch tan vao méi truong thach s€ uc ché su
phat trién ciia vi sinh vat kiém dinh tao vong khang khuan.

*Tién hanh

- Chuan bi dia petri da cdy vi sinh vat kiém dinh: Vi sinh vat kiém dinh
dugc st dung la vi khuan M.luteus ATCC9341, tién hanh ciy M.luteus
ATCC9341vao moéi truong canh thang (LB) 16ng, nudi lic & 37°C tir 12 — 16
gid dén khi tao hdn dich vi sinh vat kiém dinh ¢ nong do 107 - 108 té bao/ml.
Pua dich nudi cdy vao moi trudng LB chta 1,5% agar da dugc hap tiét tring
va dé nguoi dén 40°C, véi ty 18 thé tich gidng/thé tich moi truong thach 1a
5/200. Lac déu dé vi sinh vat kiém dinh phan tan déu vao mdi truong va do6
vao hop petri. Nudi cdy chang tu cau vang Micrococcus luteus trong méi
truong long Luria - Bertani (LB) ¢ nhiét ¢o 37°C trong vong 4 - 6h. Khi mat
d6 vi khuan phét trién tot (OD=0.6), lay 200l dich nudi cay tu cau vang dem

dan déu trén méi truong thach LB. Pat khoanh gidy loc co duong kinh 6mm



dugc tam mot Sl chat chiét suat tir dich nudi ciy xa khuan S.carzinostaticus
ATCC15944 va chung xa khuan dot bién vao khoanh gidy tham da dugc khu
trung. Dé dia thach c6 chira cac thanh phan trén vao ta 4m 37°C trong vong
12-16h.

- Panh gia két qua: Hoat tinh khang sinh duoc xac dinh qua duong kinh
cua vong vo khuan.
2.5.12. Nubi cdy xa khudn va tach chiét khang sinh neocarzinostatin

Nudi cdy xa khuan S. carzinostaticus ATCC15944 va chung dot bién &

moi truong R2YE va N- Z amin & nhiét do 28°C, ¢ lac 220 RPM/pht, trong
vong 5 ngay.

Tu dich nudi cay xa khuan S. carzinostaticus ATCC15944, diing amonium
sulphate ¢ ndng d6 bao hoa 40% dé tach chiét NCS chomophore [23]

2.5.13. Phan tich sdn phdm NCS

San pham thu duoc tir qua trinh tach chiét dich nubi ciy xa khuan S.
carzinostaticus s& dugc phan tich bang cac ky thuat sac ky long hiéu ning cao
(HPLC), phuong phéap khéi pho (Mass spectrometry — ESI/MS), ki thuat sac
ky long ghép khéi phd (LC- MS).
2.5.13.1. Ky thudt sdc ky long hiéu ning cao (HPLC)

HPLC dugc stir dung c6t phan tich c6 model Mightysil RP-18 GP (5um x
250nm x 4.6 nm, Kanto Tokyo, Nhat Ban), toc do dong chay 1a 0.5 ml/phdt,
UV tai buac song 320nm.

Cu thé chuong trinh hoat dong cuia HPLC cho phan tich chat nhu sau:

Bang 2.2. Chuong trinh phén tich chat bang ki thuat HPLC

Thoi gian Hoéa chat A Hoéa chat B
(phut) (Methanol/Acetonitrile = 50:1) (H2.O/HOAC = 50:1)
0-15 50% 50%
15-25 5% 95%
25-30 5% 95%
30-35 0% 0%




2.5.13.2. Ky thudt ghép khai phé ESI/MS
Phuong phap khdi pho 1a mot ki thuat ding dé do dac ti 1¢ khéi luong
trén dién tich ctia ion chit can phan tich va xac dinh cac hop chit chua biét

bang cach dya vao khéi luong cua phan tir hop chit.


https://vi.wikipedia.org/wiki/Ion
https://vi.wikipedia.org/wiki/H%E1%BB%A3p_ch%E1%BA%A5t
https://vi.wikipedia.org/wiki/Kh%E1%BB%91i_l%C6%B0%E1%BB%A3ng
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Chuong 3
KET QUA NGHIEN CUU VA BAN LUAN

3.1. Thiét ké tai t6 hop mét gen ncsB3 & chiing S.carzinostaticus
ATCC15944
3.1.1. Két qud PCR nhén doan gen upstream va downstream cria ncsB3

3.1.1.1. Két qud nhdn doan upstream cia ncsB3

N —>I
1 M

Hinh 3.1. Hinh anh dién di DNA Ket qua PUR Cua doan upstream ncsB3 trong do
(1) la san pham PCR (~1,5kb); (M) la thang chuan DNA (10kb).

DNA tong s6 dugc tach tir chung S.carzinostaticus ATCC15944 duoc st
dung lam khuén mau trong phan tng PCR dé nhan doan gen upstream véi cip
moi UHP450-FE/UHP450-RX (Bang 2.1). San pham cta phan tng PCR duoc
dién di kiém tra trén gel agarose 1% cho thay san pham PCR c6 kich thudc
khoang gan 1.5kb (Hinh 3.1) phu hop véi chiéu dai ciia doan gen quan tim
upstream 13 1466 bp. Két qua dién di cho thay, san pham PCR 1a dic hiéu va

da ham lugng cho muc dich tach dong gen.



3.1.1.2. Két qud nhdn doan downstream cia ncsB3

<+— 1463bp

M 1 2

Hinh 3.2. Hinh anh dién di két qua PCR cuia doan downstream ncsB3 trong do (1)
va (2) la san pham PCR (~1,5kb); M la thang chuan DNA (10kb).

Tuong tu khi nhan doan downstream ciing dung DNA tong s6 duoc tach
ttr chung S.carzinostaticus ATCC15944 lam khuon mau trong phan tmg PCR
v6i cap mdi DHP450-FX/DHP450-RH (Bang 2.1). San phim cua phan Gmg
PCR duoc dién di kiém tra trén gel agarose 1% cho thay san pham PCR c6
kich thudc khoang gan 1.5kb (Hinh 3.2) pht hop véi chiéu dai ctia doan gen
quan tdm downstream 1a 1463 bp. San pham PCR 1 dic hiéu va di ham
lugng cho muc dich tach dong gen.

3.1.2. Két qua gin upstream va downstream trong pGEM - T easy

~3.0kb — <«— ~3.0kb

~15kb —> ~1.5 kb

1 M 2

Hinh 3.3. Hinh anh dién di DNA cua upstream (1) va downstream (2) dugc gan
vao pGEM-T easy khi phan cat bang EcoRI/Xbal (1); Xbal/Hindlll (2); (M) la
thang chuan DNA (10kb).

Sau khi chay PCR san pham duoc tinh sach thu doan gen upstream va

downstream. Thyc hién phan tng nbi doan gen upstream va doan gen



downstream vao vector pGEM-T Easy. Taq DNA polymerase cé hoat tinh
terminal transferase, thém deoxyadenosine (A) vao dau 3’ ctia san pham PCR.
Hé thdng vector pGEM-T Easy dugc thiét ké mang mot thymidine (T) ¢ dau
3’ ctia ca hai bén. T nho ra & vi tri gan tang hiéu qua cta qua trinh ndi bang
cach ngan chin viéc tu dong vong cta vector va cung cap mot dau T tuong
thich v&i dau A caa san pham PCR. Nho vay, phan ang ni dé xay ra.

Plasmid tai tb hop dugc tao ra tur phdn Ung ndi s& duge bién nap vao té
bao kha bién E. coli XL1 Blue bang phuong phap sdc nhiét, nudi cay trong
moi trudng LB chira Amp 100pg/ml, Xgal va IPTG ¢ 37°C dé chon loc.

Tién hanh lya chon khuan lac mau tréng moc trén moi truong chon loc,
trong do khuan lac 1 1a khuan lac duoc chuyén vector c6 chira doan gen
upstream, khuan lac 2 1a khuan lac duoc chuyén vector chtra doan gen
downstream. Tach plasmid va chay dién di kiém tra, tién hanh doc trinh tu.

Vector pGEM-T Easy c¢6 kich thudc ~ 3kb, doan gen upstream va doan
gen downstream déu co kich thudc ~ 1.5kb. Két qua dién di DNA duoc tach
chiét tir 2 khuan lac va phan cit bang cac cip enzyme gidi han xuét hién 2
bang vach 1.5kb (twong Ung v&i chiéu dai cua doan gen upstream;
downstream) va 3kb (twong tng véi chiéu dai cia vector pPGEM-T Easy) khi
phan cit bang EcoRI/Xbal (khuan lac 1) va phan cit bang Xbal/Hindlll
(Hinh 3.3). Diéu d6 cho thdy di bién nap thanh coéng plasmid tai t6 hop
PGEM-T-upstream va plasmid tai t6 hop pGEM-T-downstream vao té bao E.
coli XL1 Blue. Plasmid DNA dugc giri di kiém tra x4c dinh trinh tu gen.
3.1.3. Két quad kiém tra trinh tw gen doan upstream va downstream

Chding t6i da tién hanh so sanh trinh tu san pham PCR doan upstream va
downstream tir két qua giai trinh tu v6i trinh ty san pham PCR phan tich tir
Genbank bang phan mém ClustalW2, két qua cho thiy hai miu dugc gui di
kiém tra trinh tu c6 d6 tuong déng trén 95% so vdi trinh tu doan gen duogc

cong bd trén ngan hang gen (Hinh 3.4 va Hinh 3.5). Diéu d6 khing dinh



thém vé két qua PCR cua doan upstream va downstream trong ching
S.carzinostaticus ATCC15944.

Sequence Alignment
CLUSTAL W (1.8) multiple sequence alignment

sequencel ATTGAATTCCCCGTACACGGGCGGTGGGCCGGGGAATCCTCGACACAGGAGGCCTCGGCC

sequence2 @ ———————— CCCCGTACACGGGCGGCGGGCCGGGGAATCCTCGACACAGGAGGCCTCGGLC
Kok Kok ok ok ok ok ok ok ok ok ok ok ok ok k ok ok ok ok ok ok ok ok k ok kK ok ok ok k kK ok ok ok ok k kK ok kK ok ok kK ok

sequencel CGCTTCGACGTTCCGTGGGACGCCTCGGGAACCCTCTCGAACGTACCCAGCCACGCCCCG
sequence?2 CGCTTCGACGTTCCGTGGGACGCCTCGGGAACCCTCTCGAACGTACCCAGCCACGCCCCG
Kk ok ok ok kK K K Kk K ok ok kK K K K ok ok ok Kk K K ko ok ok ok R kK Kk ok ok ok kR K K ko k ok ok K K Kk kK
sequencel AGGGCGCGTCGGGGCCGCGTCGCCGGCGTGGGGTCTTCGGGAGTCGCGAACGGCGLCCCTC
sequence?2 AGGGCGCGTCGGGGCCGCGTCGCCGGCGTGGGGTCTTCGGGAGTCGCGAACGGCGCCCTC
Kk ok ok ok kK kK Kk ok ok ok kK K Kk ok ok kK Kk ko ok ok ok ok ok Kk ko ok ok ok ok kK ok ok ok ok ok ok K Kk kK
sequencel CCCTGCGTCGAATCCCTAGCCGGCACGGGCTGACGGTGCCCGGGCGTCACGGTTCGGCCC
sequence?2 CCCTGCGTCGAATCCCTGGCCGGCACGGGCTGACGGTGCCCGGGCGTCACGGTTCGGCCC
Kok ok ok ok ok ok kK ko ok ok ok kK Kk ok ok ok ok ok ok K Kk ko ok ok ok ok kK Kk ko ok ok ok ok kK ok ko kK kK K Kk Kk
sequencel TGAGGGCCCCGAGGATGATGTGCTCGCGGATTCGGGTGGCAGGAGCATGCGCGTGCGGGT
sequence?2 TGAGGGCCCCGAGGATGATGTGCTCGCGGATTCGGGTGGCAGGAGCATGCGCGTGCGGGT
Kk ok ok ok kK kK Kk ko ok ok kK K Kk ok ok kK K ko ok ok ok ok ok Kk ko ok ok ok ok kK ko ok ok ok ok K Kk kK
sequencel AGCGGCCGAGTCGACCATGCCGGTGCAGGTCCGCCAAGCCCCAGAAGCAGTCGGCAAGTG
sequence?2 AGCGGCCGAGTCGACCATGCCGGTGCAGGTCCGCCAAGCCCCAGAAGCAGTCGGCAAGTG
Kk ok ok ok kK kK Kk ok ok ok kK K Kk ko ok ok ok K Kk ko ok ok ok ok ok Kk ko ok ok ok ok kK ok ok ok ok kK K Kk kK
sequencel GACCAGCGTCTCGACAGCGATCTTCGGCAGCAGCGCGTGAGGGATGGAACCGTACCGGTC
sequence?2 GACCAGCGTCTCGACAGCGATCTTCGGCAGCAGCGCGTGAGGGATGGAACCGTACCGGTC
Kk ok ok ok kK kK Kk ko ok ok kK K Kk ko ok ok ok kK Kk ko ok ok ok ok ok kK ko ok ok ok ok kK ok kR kK K Kk Kk
sequencel GTTGATGATCGCGTCGTAGACACACGAGGGCGCCATGGACTCGAACGCCTGCCAGGCAGG
sequence?2 GTTGATGATCGCGTCGTAGACACACGAGGGCGCCATGGACTCGAACGCCTGCCAGGCAGG
ok kK K Kk ok ko ok ok kK Kk ko ok ok ok kK ko ok ok ok ok Kk ko ok ok ok Kk ok ok ok ok ok kK ok ok ok kR
sequencel GTGCTGCTTGAACCTCTCCAGCGTCTCGTCCGTCATGAACTTGACGATTTCCTTGCCGAA
sequence?2 GTGCTGCTTGAACCTCTCCAGCGTCTCGTCCGTCATGAACTTGACGATTTCCTTGCCGAA
Kok kK kK Kk ok ok ok kK kK K Kk ok ok ok kK kK ko ok ok ok ok K kK ko ok ok ok kK K K ok ok ok ok ok ok kK kK ok ok kK ok
sequencel GAGGGTCACCGCCTCTTCGCGGCGGTCCTCGGCGAGGAGCGCCTTCAACCGGTCGACCTC
sequence? GAGGGTCACCGCCTCTTCGCGGCGGTCCTCGGCGAGGAGCGCCTTCAACCGGTCGACCTC
Kok kK kK Kk ok ok ok ok kK kK Kk ok ok ok ok K kK ok ok ok ok ok K kK ko ok ok ok ok kK K K ok ok ok ok R kK K Kk ok ok Kk
sequencel GTCACCGTTGAGCGGGGGCGAGGAGTACGGCGGTTCGTAGAGCCCCAGTTTCGCCATGGG
sequence? GTCACCGTTGAGCGGGGGCGAGGAGTACGGCGGTTCGTAGAGCCCCAGTTTCGCCATGGG
Kok kK kK Kk ok ok ok ok kK kK Kk ok ok ok ok K kK ok ok ok ok ok K kK ok ok ok kK kK Kk ok ok ok ok Rk kK Kk ok ok ok
sequencel GACGCCGGCCGCCGCGGCATGGATGGCGATCATGCCGCCGCTGCAGTTGGCGAAGACGTG
sequence?2 GACGCCGGCCGCCGCGGCATGGATGGCGATCATGCCGCCGCTGCAGTTGGCGAAGACGTG
Kok kK kK Kk ok ok ok kK kK K K ok ok ok kK kK ok ok ok ok kK kK ok ok ok ok kK Kk ok ok ok ok ok ok kK K Kk ok ok ok
sequencel GCCCGGTTCCCCGATGGCGTCGAGCACGGCGACCAGGTCCTCGACCTCACGGTCGATCGT
sequence? GCCCGGTTCCCCGATGGCGTCGAGCACGGCGACCAGGTCCTCGACCTCACGGTCGATCGT
ok kK K K K K ok ok ok kK kK K K ok ok ok kR kK ko ok ok kK K K K o ok ok ok kK K Kk ok ok ok ok R kK K Kk ok ok kK
sequencel GTACTGCTCCGGGTCCCCGTAGCCGCTACCCCCACGGCCGCGGCGATCGTAGTTGAACAC

sequence?2 GTACTGCTCCGGGTCCCCGTAGCCGCTACCCCCACGGCCGCGGCGATCGTAGTTGAACAC

hhkrxhhkhkhhkhhkhkhhkhkhhkrhhkhkhhkrhkhkhh bk hhkrhhkhkhhkrhkhkhhhkhhkhkrhkrhkhkrhkhkrxhkhkxkxx



sequencel
sequence?2

sequencel
sequence?2

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

CGTGAACTGCTGGGACAGGCTCGGGGCGAGCGGTGTGAACATGGCCTTGTCGTTGAGCCC
CGTGAACTGCTGGGACAGGCTCTGGGCGAGCGGTGTGAACATGGCCTTGTCGTTGAGCCC

kA A hkkhkhhkhkhkhkhkhkhkhkhkrhkkhkhkhk hhkhkhhkhkhkrhkhkhhkhkrhkhkhkhhkhkhkrhkhkrhkkrhkkkhkxkxx

GCCCCCGATGATGACGACGGGCGGGCCGCTTCCCGACTTCTCGTAGGCGATCGTGGTGCC
GCCCCCGATGATGACGACGGGCGGGCCGCTTCCCGACTTCTCGTAGGCGATCGTGGTGCC

kA A hkkhkhhkhhk Ak kA h kA hkhkhhkhhkhkhkhhkhkhkrhhkhkhhkrhkhkhkhhkhkhkrhkkrhkhkrhkkkhkxkxx

GTCGGCCGACACCACGGTCTCGACCGGGAGGTCACGCGGTCCCGCGTAGTCGTCGCCCAG
GTCGGCCGACACCACGGTCTCGACCGGGAGGTCACGCGGTCCCGCGTAGTCGTCGCCCAG

KK AR AR AR A A A AR A AR A A A AR A A A A A A AR A A A A A A I A AN A I A A A A A A A A A A A A A A A Ak kK

GGGCAACCCGCCTCCCACGACTCCGGCTTCGGCCGTTGCTGCTGATTCCACCATCGGCAG
GGGCAACCCGCCTCCCACGACTCCGGCTTCGGCCGTTGCTGCTGATTCCACCATCGGCAG

KK AR A AR A AR AR A AR A A A AR A A A A A A AR A A A A A A AR AR A I A AR A A A A A A A A Ak A A Ak kK

TCTCCTTGTACGAGGGTTCACGTCGCCCGGCGCGTCCGCGCGCATCGGCGAACGGCGLGG
TCTCCTTGTACGAGGGTTCACGTCGCCCGGCGCGTCCGCGCGCATCGGCGAACGGCGCGG

KK AR AR AR A AR AR A AR A A A AR A A A A A A AR A A A AN A A A AR AR A A A A A A A A A A A A AR A Ak Kk

CGCGACGGGCATGGTCGAGTGGTCTAGACCGGCC
CGCGACGGGCATGGTCGAGTGGTCGGCGCCGGLC

KAk A XA KAk A A ANk A AAk A Ak hAk kA kA kA kk k% * ok kk kK

Hinh 3.4. Két qua so sanh trinh ty nucleotid doan upstream tir Genbank
(sequencel) va tir san pham PCR dugc tinh sach (sequence?2).

Sequence Alignment

CLUSTAL W

sequencel
sequence?2

sequencel

sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

(1.8) multiple sequence alignment

ATTTCTAGACTCGGTCATGGACACAACCTCCAGCAGGGTCTGTTGTAGCGGAACAGGCGT
—————— AGCCTCGGTCATGGACACAACCTCCAGCAGGGTCTGTTGTAGCGGAACAGGCGT
hok ok kKKK kkhkhkhk kXA Kk hhkhkhkkk Ak kkkhhkhkk Ak kkhkhkhkk kXK kkkhkkkk* %
CAGGCGGCTTTCGGCGGCTGAAGACGCAGGAGGGGCCGCCACTGGGCACGCGGCAGGCGC
CAGGCGGCTTTCGGCGGCTGAAGACGCAGGAGGGGCCGCCACTGGGCACGCGGCAGGLGC

KK AR R AR A AR AR A AR A AR AR A AR A AR AR A AR AR A AR AR A AR A A A AR A AR AR A ARk XKk

CGGTGCACGCCGGTGCGGGCGGCTCGATCGTTGTTCACGCTAGCCTCACGGCCCGTCCAC
CGGTGCACGCCGGTGCGGGCGGCTCGATCGTTGTTCACGCTAGCCTCACGGCCCGTCCAC

KA AR KR AR A AR AR A AR A AR AR A AR AR A AR A AR AR A AR AR A AR AR A A A A AR A A A AR A Ak kA kK

GGCGTCTTCCTGGTTGCGGAGAGCGGGGCCGGAGGCGGGTGTCCTCTGGTGTGCTCGACA
GGCGTCTTCCTGGTTGCGGAGAGCGGGGCCGGAGGCGGGTGTCCTCTGGTGTGCTCGACA

KA AR K AR A AR AR A AR A AR AR A AR AR A AR A AR AR A AR AR A AR A AR A A A ARk A A A ARk A Ak kA k) K

GGTAGTCGGCGGCAGCTGTGACATGCCTGGGCCCCGCGCGGTGTTCGTCCGCGCGGGGCC
GGTAGTCGGCGGCAGCTGTGACATGCCTGGGCCCCGCGCGGTGTTCGTCCGCGCGGGGLC

KA AR K AR A AR AR A AR AR A AR A AR AR A AR A AR AR A AR AR A AR A AR A A A Ak A A A AR A Ak kA kK

CAGGTGTGTGTGGAGGTGGGTCAGGAACTCATGACTCCGACGTTGTTGCCGTCGGGGTCA
CAGGTGTGTGTGGAGGTGGGTCAGGAACTCATGACTCCGACGTTGTTGCCGTCGGGGTCA

KA AR AR A AR AR A AR A AR AR A AR AR A AR A AR AR A AR AR A AR A AR A A A Ak A kA AR A Ak kA kKK

GTGAAGACGGCGATACGGCCGGCAGGGGTGTCCTGCGGCGGCATCTTCACGGAGCTGCCG
GTGAAGACGGCGATACGGCCGGCAGGGGTGTCCTGCGGCGGCATCTTCACGGAGCCGLCCG

hhkrxhkhkhkhhkhhk Ak hhkhhkrhhkhkhhkrhkhkhhhkhhkrhkhkhkhkhkrhkhkhhhkhhkrhkhkrhkhkrkhkrkd *kx*

AGCTTCTCCGCCTGCGCGAGGGCTGCCTCGACGTCGGCAACCGGGAAATAGGGAACGACC
AGCTTCTCCGCCTGCGCGAGGGCTGCCTCGACGTCGGCAACCGGGAAATAGGGAACGACC

hhkrhhkhkhhkhhkhkhhhkhhkrhhkhkhhkrhkhkhhhkhhkrhhkhkhhkrhkhkhhkhkhhkrhkhkrhhkrkhkhkhkrkxx

CCGACATACGGGCTCTCGGGGCCGGCCTGACCGATTCCTCCGGAGGGCGGGCCGTCCCCG
CCGACATACGGGCTCTCGGGGCCGGCCTGACCGATTCCTCCGGAGGGCGGGCCGTCCCCG

hhkrxhhkhkhhkhhkhkhhkhkhhkrhhkhkhhkrhkhkhhhkhhkrhhkhkhhkrhkhkhhhkhhkrhkhkrhkhkrkhkhkhkxkxx



sequencel
sequence?2

sequencel
sequence?2

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?2

sequencel
sequence?2

sequencel
sequence?

sequencel
sequence?

sequencel
sequence?2

sequencel
sequence?2

sequencel
sequence?

sequencel
sequence?2

GAGCCCACCATGGCATAGGTGTCGTCCAGGGCATTGATCGTCCAGCC-AAGATTTCCTGG
GAGCTCACCATGGCATAGGTGTCGTCCAGGGCATTGATCGTCCAGCCGAAGATTTCCTGG

hhkhkk khkhkhkkhk Ak kA hkhkrhhhkhkhkrhhkhhkhhkhkhkrhkkhhkhkrhkhhkhhkhkkhkrkhk *khkrkhkkhkhkxkxx

TAGAAAGCCCGCGTCTGGGACGAGTCAGGGGTGGAGATGT---ACCAGCCAGGCACGGCG
TAGAAAGCCCGCGTCTGGGACGAGTCAGGGGTGGAGATGTCGAACCAGCCAGGCACGGCG

Ak A hkkhkhhkhkhkhkhkhkrkhkhkrhkkhkhhkhkhkrhkhkrkhkhkrhkkhkkhkxkxx kkkkkkkhkhkkkkkhkkkkxk

GGAAAATTGGTCTTTTTTTTTTCGTTTGCCATGTTCACACCGTACACAGCCCGAGATCTG
GGAAAATTGGTCTTTTCTTTTTCGTTTGCCATGTTCACACCGTACACAGCCCGAGATCTG

KAKAKXKAKANAIAKAAKNARAA A AKRKAAAA A A AR A A A A A A IR AR AR AR A AR A A A A A A A AR Ak Kk

CCGAGCAACCCGGACTTGCCACAGTTGATGGAAATGCTTCCATTCCATCTCTTGTTATGT
CCGAGCAACCCGGACTTGCCACAGTTGATGGAAATGCTTCCATTCCATCTCTTGTTATGT

KK AR A AR A AR AR A AR A A A AR A A A A A A AR A A A A A A AR AR A I A AR A A A A A A A A Ak A A Ak kK

TTCCGAAACTGCCGGACAATCCGGGTCAGCGCGTCTGGGCCACGATCTCGGAGGTCGGGT
TTCCGAAACTGCCGGACAATCCGGGTCAGCGCGTCTGGGCCACGATCTCGGAGGTCGGGT

KK AR AR AR A AR AR A AR A A A AR A A A A A A AR A A A AN A A A AR AR A A A A A A A A A A A A AR A Ak Kk

CGCGCAGTGCCGGGTCCACCCGTTCGAAGAGCGCCATGATCAGGACACCGCTGATGATTA
CGCGCAGTGCCGGGTCCACCCGTTCGAAGAGCGCCATGATCAGGACACCGCCGATGATCA

KK AR K AR A AR AR KA AR A A KAA KNI AR A KRR AR A AR AN A AR AR AR A A Ak hA Ak Kk *hkk xk* %

TCAGCGCTGCTCCCACCCGGAAGGCCAGGACATACCCCGACGTCACTGCGGTCTCGACGG
TCAGCGCTGCTCCCACCCGGAAGGCCAGGACATACCCCGACGTCACTGCGGTCTCGACGG

KK AR R AR A AR AR A AR A AR AR A AR A AR A AR A AR AR A AR AR A AR AR A AR A AR A A A ARk A Ak kA kK

GGACACCGGCCTGGATCTCACTGGTGGTGTACCGGATGGCCAGAGGTACCAGAACGGCGA
GGACACCGGCCTGGATCTCACTGGTGGTGTACCGGATGGCCAGAGGTACCAGAACGGCGA

KK AR R AR A AR AR A AR A AR AR A AR A AR AR A AR AR A AR AR A AR AR A AR A A A A A A ARk A Ak h kK

GCCCCAGGGCTCCTCCAATCTGCTGCATGGTGTTCTGGACGCCCGAGGCGAGGCTTGAGT
GCCCCAGGGCTCCTCCAATCTGCTGCATGGTGTTCTGGACGCCCGAGGCGAGGCTTGAGT

Ak Ak hkhkhhkh kA hhhkh kA hhkhkhhkrhkhkhhhkhhkrhhkrkhhkrhkhkhhhkhhkrhkhkrhkhkrhkkhhkxkxx

TCTGGTCGGTGACCTGGTGGAGGGCGGCGCTCGTCGCGGCCGGCATGGTGGCGCCCGCGA
TCTGGTCGGTGACCTGGTGGAGGGCGGCGCTCGTCGCGGCCGGCATGGTGGCGCCCGCGA

kA hkhkhhkh kA hhhkhhkrhhkhkhhkrhkhkhhhkhhkrhhkhkhhkrhkhkhhhkhhkhkhhkrhkhkrhkkrhkxkxx

ATACGCCGAACACGACCATTCCCGGCAGGATCCCCCCGGCATAGCGAGTGTCGACATCGA
ATACGCCGAACACGACCATTCCCGGCAGGATCCCTCCGGCATAGCGAGTGTCGACATCGA

kA hkkhkhhkhhkhkhhkhkhhkrhhkhkhkhkrhkhkhhhkhkhkrhkhkdx ,rxkhkhhhkhkhkrhkhkrhhkrkhkhkhkhkrxkxx

CCGTGCTCGTCAGCAGCAGTCCGATCCCGGCGCCGATGAAGCCCATCGCCACGACCGLCC
CCGTGCTCGTCAGCAGCAGTCCGATCCCGGCGCCGATGAAGCCCATCGCCACGACCGCCC

kA hhkhkhhkhhk Ak hhkhhkrhhkhkhhkrhkhkhhhkhhkrhhkhkhhkrhkhkhhhkhhkrhkkrhhkrkkhkkkxkxx

GCACTCCGATGCGCGGGGTCAGCGCGGTCCCCACCCCGATGCCGATACCGATGCCGAATC
GCACTCCGATGCGCGGGGTCAGCGCGGTCCCCACCCCGATGCCGATACCGATGCCGAATC

kA hkhkhhkh kA hhhkhhkrhhkhkhhkhhkhkhhhkhhkrhhkhkhhkrhkhkhhhkhhkrhkkhkrhhkrkkhkkkxkxx

CGAGGGGGAGGTACGCCAGGCCGGTCTCGAGCGGCGAGTACATCAGCACGTGCTGCTCGA
CGAGGGGGAGGTACGCCAGGCCGGTCTCGAGCGGCGAGTACTTCAGCACGTGCTGCTCGA

hhkrhkkhkhhkhhkhkhhkhkhhkrhhkhkhhkrhkhkhhhkhkhkrhkhkhkhkhkrkhkhkhkh *khkrhkhkrhkhkrkhkhkhkkrxkxx

ACAACGTCAGGATGAAGGTGTACGAGATGAACGCCGCCATGAAGAACAGGGAGGTCAGGT
ACAACGTCAGGATGAAGGTGTACGAGATGAACGCCGCCATGAAGAACAGGGAGGTCAGGT

KA KR KA AR A AR AR A AR A A A AR A AR AR A AR A AR AR A A A AR A Ak Ak Ak Ak Ak kA Ak hkhkxk kA kh k)%

TGATGACCGACCTGGTCCGGTTGGCGAAGCTTTCC
TGATGACCGACCTGGTCCGGTTGGCGAAG-—-—-——~—

KAk kA kA hAkhkhk Ak Ak Ahkhkkhhkkrkkhkrkkhkhkkkhkkxk%

Hinh 3.5. Két qua so sanh trinh tu nucleotid doan downstream tir Genbank

(sequencel) va tir san pham PCR duoc tinh sach (sequence?).



3.1.4. Két qud tao vector tdi té hop dpt bién pKC-HP450
3.1.4.1. Két qua gan upstream vao vector pKC1139

~ 6.5kb

<+«— ~15kb

M 1
Hinh 3.6. Hinh anh dién di DNA ciia doan upstream( ~1.5kb) dugc chuyén vao
vector pKC1139 (~6.5 kb) khi phéan cat bang ECoRI/Xbal (1); (M) la thang chuan
DNA (10kb).

Plamid DNA duoc tinh sach cta doan upstream (~1.5kb) dugc gin vao
vector pKC1139 (~6.5kb) tai vi tri EcoRI/Xbal va chuyén vao chung E.coli
XL1-Blue. Cac khuan lac duoc lya chon ngﬁu nhién dé nudi céy, tach plasmid
DNA va kiém tra sy c6 mit cia doan upstream trong vector pKC1139. Két
qua kiém tra bang cip enzyme giéi han EcoRI/Xbal cho thay c¢6 2 vach dién
di co kich thude 1.5kb va 6.5kb tuong ting véi kich thudce cua doan upstream
va pKC1139 (Hinh 3.6). Piéu d6 cho thiy doan upstream di dugc bién nap
thanh cong vao vector pKC-1139 vao té bao E. coli XL1 Blue, t6 hop nay goi
tén pKC-UP.
3.1.4.2. Két qua gan downstream vao pKC-UP

Plasmid DNA cua pKC-UP dugc tinh sach va g'fm thém doan
downstream dugc dat tén pKC-UD véi kich thude ude tinh khoang 9.5kb va
dugc chuyén vao E.coli XL1-Blue. Két qua kiém tra bang cip enzyme gidi
han Xbal/HindIII cho théy c6 2 vach dién di co kich thudc 3.0kb va 6.5kb
tuong g vai kich thude cua doan upstream, dowstream va pKC1139 (Hinh
3.7). Piéu d6 cho thdy doan downstream di duoc bién nap thanh cong vao
pKC-UP va vao té bao E. coli XL1 Blue. E. coli ET12567.



~65kh —

~30kbh —

1 M

Hinh 3.7. Hinh anh dién di DNA cua doan upstream va downstream (~3kb) da
dugc chuyén vao vector pKC1139 (~6.5 kb) khi phan cat bang XBal/Hindll1 (1);
(M) la thang chuan DNA (10kb).
3.1.4.3. Két qua gan gen neo’ vao pKC-UD

~9.5kb

~1kb

1 M

Hinh 3.8. Hinh anh dién di DNA ctia pKC-HP450 gom doan upstream,
downstream, pKC1139 (9.5 kb) va neo" (~1 kb) khi phan cat bang Xbal (1); (M) la
thang chuan DNA (10kb).

Plasmid DNA ctia pKC-UD dugc tinh sach va gan thém doan gen khang
neomycine (neo") va goi tén pKC-HP450 (upstream, dowstream, neo" va
pKC1139) véi kich thude udce tinh khoang 10.5kb va duoc chuyén vao E.coli
XL1-Blue. Két qua kiém tra bang enzyme gi6i han Xbal cho thay c6 2 vach
dién di véi kich thude 1.0kb va 9.5kb twong tng véi kich thude cua doan neo”

va pKC-UD (Hinh 3.8).



Dé khang dinh thém t6 hop cac gen upstream, dowstream, neo’ da gin
vao vector pKC1139 dung vi tri can thiét, cip enzyme gi6i han EcoRI/Hindll|
duogc str dung dé phan cit pKC-HP450. Qua hinh anh dién di cho thiy xuét
hién 2 vach bang véi kich thude 6.5kb va 4kb twong g véi kich thudce cia
pKC1139 va kich thudc cua t6 hop 3 gen upstream, downstream va neo’
(Hinh 3.9).

~6.5kb

~4 kb

1 M

Hinh 3.9. Hinh anh dién di DNA chang t6 sy ¢ mat ciia doan upstream,
downstream va neo’ (~4 kb) va pKC1139 (~6.5 kb) khi phan cat bang
ECoRI/Hindlll (1); M la thang chuan DNA (10kb).

Qua két qua ¢ Hinh 3.8 va Hinh 3.9 khang dinh chung t6i di bién nap
thanh cong vector dot bién gen ncsB3 (pKC-HP450) vao té bao E. coli XL1
Blue.

3.1.5. Kiém tra dp nhay véi khdng sinh ciia S.carzinostatius ATCC15944

Pé lya chon dugc kha ning khang khang sinh véi ching goc, ching toi
da dung 3 loai khang sinh 13 neomycin, apramycin va erythromycin dé kiém
tra d6 nhay caa chung xa khuan S.carzinostaticus ATCC15944. Dich nudi cay
chung xa khuan S.carzinostaticus sau 72 gi¢ dugc thu hoach va dan déu trén
3 dia thach moi truong R2YE. Véi mdi dia kiém tra do nhay cua ching
S.carzinostaticus ATCC15944 véi mot trong 3 loai khang sinh (neomycin,
apramycin, va erythromycin) ¢ cac néng do khac nhau (Lpg/ml; 3 pg/ml; 5

pug/ml; 7,5 pg/ml; 10 pg/ml; 12 pg/mi va 15 pg/ml) .



1: 1pg/mi 2: 3ug/ml 3: 5ug/mi 4.7,5 pg/mi
5.10 pg/ml 6. 12 pg/ml 7. 15 pg/ml

Hinh 3.10. Kiém tra do nhay khang sinh cua chiing S.carzinostaticus ATCC15944
véi cac nong do khac nhau cua 3 loai: apramycin, neomycin va erythromycin.

Két qua cho thay ching xa khuan S.carzinostaticus ATCC15944 rat
nhay cam véi 3 loai khang sinh da duoc chon mic di ¢ nong do khang sinh &
muc rat thap 1pg/ml (Hinh 3.10). Vi két qua kiém tra ndy chung toi da
khang dinh rang trong té bao cua xa khuan S.carzinostaticus ATCC15944
khong co gen khang khang sinh neomycin (neo") ciing nhu gen khang 2 loai
khang sinh apramycin va erythromycin. Piéu d6 c6 nghia 1a khi nudi cay
chung xa khuan S.carzinostaticus ATCC15944 thi chung xa khuan nay s&
khong thé sinh truong trong moi trudng co chira khang sinh neomycin va
nguoc lai néu trong té bao c6 chira gen neo’, té bao sé sinh trudng duogc trong
moi truong chira neomycin. Tuong ty nhu vay d6i véi apramycin va
erythromycin.

Tu két qua nghién cau nay ching toi da st dung neomycin 1am khang
sinh kiém dinh va lya chon dot bién. Néu té bao di bi gay dot bién mat gen
ncsB3 va dugc thay thé bang neo’ thi ching dot bién nay sé& ton tai trong moi
truong c6 khang sinh neomycin; khang sinh apramycin dugc chon lam khang

sinh dé sang loc dot bién kép.



3.1.6. Chuyén té hop gen vao S.carzinostaticus ATCC15944
3.1.6.1. Tqo té bao tran tir chuiing S.carzinostaticus ATCC15944

Chuyén gen vao té bao xa khuan 1a mot cong viéc hét sirc kho khin doi
hoi phai khao sat cac diéu kién thich hop nhat c6 anh hudng dén su chuyén
gen nhu: cac diéu kién vi sinh vat, nong d6 lyzozyme 0 va thoi gian xir 1y,
ndéng d6 PEG thém vao khi chuyén gen, ndng d6 khang sinh phu bé mat dia

chuyén gen dé lya chon khuén lac di dugc chuyén thanh cong.

Pé tim duoc diu kién phu hop cho sy thanh cong tao té bao tai té hop
cac thi nghiém khao sat vé cac yéu t6 anh huéng quan trong nhat dén hiéu
sudt chuyén gen d6 la: Thoi gian 0 lysozim dé loai bo 16p thanh té bao
(petidoglycon) tir 30 dén 70 phat; nong d6 PEG xuc tic cho qua trinh chuyén
gen tir 10 dén 50% va ndng d6 khang sinh phu bé mit dia chuyén gen tir 10
dén 20 pg.ml?

Qua két qua khao sat tim cac diéu kién thich hop nhat dé chuyén gen vao
té bao xa khuan cho thay thoi gian xur 1y lysozim trong 30 phut 14 thich hop
nhat dé cho duogc sb té bao tran co ty 1é sdng cao va co thé 1 té bao kha bién

thich hop.

Véi ndng d6 khang sinh neomycin dugc xac dinh 1a 50 pg/ml dé voi
cac mau chuyén gen dé lua chon cic khuan lac di thanh cong (chung tu
nhién S.carzinostaticus ATCC15944 bj wc ché khong phat trién dugc).
Tuong tu nhu vdy v6i nong d6 PEG thich hop 13 30% va véi nong d6 khang
sinh phu 18n dia chuyén gen 1a ty 18 té bao d3 dugc nhan vector tai t6 hop
(té bao tai td hop dat cao nhét). Céc khuan lac d3 moc tét sau chuyén gen

36 gi& (Hinh 3.11).



Hinh 3.11. Cac khuan lac phat trién trén dia thach sau khi chuyén gen 36 gio.

3.1.6.2. Sang loc dét bién kép mdt gen ncsB3

Dé Iva chon ra dugc khuan lac co dot bién kép mat hoan toan ncsB3, cac
khuan lac duoc lya chon s& dugc nudi cay trong méi trudong dich R2YE bd
sung 50 pg/ml neomycin va nudi cay & nhiét do 37°C. Cac soi xa khuan duoc
pha lodng véi cac nong d6 1/103, 1/10* 1/10° va 1/10° sau d6 dan déu trén dia
thach R2YE khong c6 khang sinh va ¢ ta 4m vo khuan 28°C.

Sau khoang 60-72 gio xuat hién cac khuan lac tién hanh lay ngau nhién
khoang 500 khuan lac cdy dong thoi trén 2 méi treong khac nhau 1a dia thach
R2YE bo sung 50pg/ml neomycin va dia thach R2YE bo sung 20 pg/ml
apramycin (R2YE/Neo®, R2YE/Apr?) (Hinh 3.12). Khuan lac nao c6 ca gen
khang neomycin va gen nhay cam véi apramycin (neo'.apr®) s& la cac khuan
lac tiém ning cho viéc lya chon chung dot bién kép mat gen ncsB3 hoan toan

trong genome.



Hinh 3.12. Cac khuan lac dugc cdy riéng ré trén dia R2YE/Neo® va R2YE/Apr?

Trong s6 khoang hon 500 khuan lac dugc lya chon ngau nhién va nudi
cdy trén moi trudong dia thach & ca 2 loai dia (R2YE/Neo®, R2YE/Apr®). O
thé hé tha 5 da phat hién ra 2 khuan lac phét trién rat tét ¢ méi trudng
R2YE/Neo* nhung khong moc trong moi truong R2YE/Apr®.

Khi nudi cay 2 khuan lac nay & trong mdi trudong long R2YE cé khang
sinh véi ndng do twong tmg cling thu dugc két qua twong tu, d6 13 chung dot
bién chi sinh truéng trong moi truong c6 chira neomycine 50ug/ml va khéng
phat trién trong moi trudng cd chira apramycine 20pug/ml (Hinh 3.13).

ATT 1

Sl = Ui
‘..‘. - , in i ' g .: J “

-—

Apr 20ua/ml Neo 50ug/ml Neo 50ug/ml Apr 20pg/mli

Hinh 3.13. Hai khuan lac dugc nudi cay trong mdi truong long R2YE/Neo®,
R2YE/Apr?°



Diéu d6 ching to rang trong genome cua ching dot bién di chta gen
khang khang sinh neomycine (neo") va khong con vector pKC1139 nita. Dé
khang dinh su thanh cong cia chung dot bién chung t6i ding k¥ thuat PCR dé
kiém tra két qua cua thi nghiém.
3.1.6.3. Chizng minh sy mat gen hoan toan ncsB3 trong ching dét bién

Hai khuan lac dugc gia dinh 1a chung dot bién mét gen ncsB3 dugc nudi
cay dé tach DNA tong s6 va dugc 1am khudn mau cho phan tng PCR. Khi sir
dung cap mdi cua gen khang neomycin (neo™ va cap moi cua gen khang
apramycin (apr”) (Bang 2.1) cho thay san pham PCR chi xuat hién & cap moi
cua gen khang neomycin (~1kb) tuy nhién khéng thay san pham PCR déi véi
cap moi thiét ké cho gen khang apramycine (Hinh 3.14). Biéu nay ching to
gen neo" da duogc chén vao genome cua chung S.carzinostaticus trong khi do
gen khang apramycin (apr’) di bién mat khoi chung dot bién hay ndi mot
cach khac vector pKC1139 di bi loai bo khoi genome cua chung dot bién.
Piéu d6 chung to ching dot bién tao thanh da mat hoan toan ncsB3 va thay

thé boi gen khang neomycin (neo").

Apramycin M Neomycin

Hinh 3.14. Hinh anh san pham PCR v6i sy ¢6 mat cua gen khang neomycin (neo')
thay thé cho ncsB3



3.1.7. Thiét ké t6 hop bo sung ncsB3 cho chiing djt bién S.carzinostaticus
HDP450

Vi muc dich kiém tra sau khi bd sung trd lai gen dot bién ncsB3 va
chuyén t6 hop gen d6 vao ching dot bién S.carzinostaticus HP450 dé kiém tra
va so sanh voi san pham thu duoc tach chiét tir chung gbc va ching dot bién.
Chung t6i biéu 16 ncsB3 trong vector pIBR25, day 1a vector ding dé biéu 16
trong Streptomyces, t6 hop mdi tao ra c6 tén goi pIB3 (8.8kb). Sau d6 t6 hop
nay duoc chuyén vao chung dot bién S.carzinostaticus HP450 theo phuong
phép tao té bao tran. Cac khuan lac dugc nudi cdy, tach chiét DNA dé kiém
tra xem sy c6 mat cua vector pIBR cling nhu gen ncsB3 hay khong? Trong do
¢ 2 khuan lac duoc lya chon da cho théy su c6 mat cua gen NcsB3 voi kich
thudce khoang 1.3kb va sy ¢c6 mat cua vector pIBR25 véi kich thudc khoang
7.5kb khi duoc phan cit bang Xbal/Pstl (Hinh 3.15).

~75kb—>

~13kbh ——»

1 M 2

Hinh 3.15. Hinh anh dién di DNA cua ncsB3 (~1.3 kb) va pIBR25 (~7.5 kb) khi
phén cat bang Xbal/Pstl (1 va 2); M la thang chuan DNA (10kb).
3.2. Kiém tra hoat tinh sinh hoc chiing dt bién
3.2.1. Piéu kién nuéi cdy va tich chiét chit tiv chiing dét bién
Diéu kién va méi trudng nudi cdy cho ching dot bién S.carzinostaticus
HP450 duoc 4p dung twong tu nhu ddi véi ching gdc S.carzinostaticus
ATCC15944. Lic dau ching xa khuan dot bién S.carzinostaticus HP450 dugc

nudi cdy trong moi trudng long R2YE & nhiét d6 28°C trong vong 48 gid, sau



d6 dich nudi cdy dugc chuyén sang moi trudng long N-Z amin ciing & diéu
kién nhiét d6 twong tu nhu trén nudi cay trong vong 72 gio thi thu hoach chat.
Dich nuéi cay thu duoc tach chiét theo phuong phap twong tu nhu chung
xa khuan gbc S.carzinostaticus ATCC15944 va san pham dugc phan tich
theo cac k¥ thuat dudi day.
3.2.2. Phan tich sdn pham tdach chiét
3.2.2.1. Ky thudt sdc ky Iong hiéu nang cao (HPLC)
San pham tach chiét tir ching xa khuan dot bién S.carzinostaticus
HP450 ciing nhu chiing gbc S.carzinostaticus ATCC15944 va chung
S.carzinostaticus HP450/pIB3 duogc phén tich bang k¥ thuat sic ky long hiéu
ning cao HPLC v&i chuong trinh da duoc thiét 1ap (Chuong 2).

et & Biar T — T=—rwE—
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& carzinostaticus ATCC15944
" Chiing dit bién mat gen ncsB3

Ching d6t bién duwgce bd sung ncsB3 _
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Hinh 3.16. Sic ky do HPLC phan tich san pham tach tict tir cac chung
S.carzinostaticus ATCC15944, S.carzinostaticus HP450 (chung d6t bien mat gen
ncsB3) va S.carzinostaticus HP450/pIB3 (chung dot bién duwoc bo sung lai ncsB3)

Qua két qua sic ky ¢6 HPLC (Hinh 3.16) cho thiy ¢ thoi diém phut tht
26 khong quan sat thdy NCS-chromophore ¢ chung xa khuin dot bién
S.carzinostaticus HP450 trong khi d6 tai cung thoi diém 26 phat NCS-
chromophore quan sat rat rd ¢ ching goc S.carzinostaticus ATCC15944 va

chung xa khuan bo sung lai ncsB3 (S.carzinostaticus HP450/pIB3). Diéu d6



cho thiy kha ning khi gdy dot bién mit gen ncsB3 di khoéng tao ra duoc
NCS-chromophore, ncsB3 1a gen déng vai trd quan trong trong sinh tong hop
naphthoic acid ciing nhu NCS-chromophore; hodc chung xa khuan giy dot
bién mat gen nNcsB3 da tao ra san phém khac do vay khong con dac hiéu dé
apo-NCS bam vao. Mot diéu rat ngac nhién quan sat thdy ¢ chung xa khuan
d6t bién khi duoc bd sung ncsB3 trd lai, ngoai viéc NCS-chromophore peak
xuat hién chung t6i con thdy xuat hién mot peak khac rat cao khong quan sat
thiy ¢ chung xa khudn gdc ciing nhu chung xa khuan dot bién .

3.2.2.2. Ky thudt khéi phé (Mass spectrometry — ESI/MS)
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Hinh 3.17. Phan tich san ‘phém tach chiét thu duoc tir S.carzinostaticus
ATCC15944 bang phuong phap khoi pho ESI/MS

NCS-chromophore dugc tach chiét tir chung xa khuan S.carzinostaticus
ATCC15944 c6 khéi lugng m/z [M+H]* = 660 (Hinh 3.17). Dé xé4c dinh liéu
NCS-chromophore ¢6 mit ¢ ching dot bién S.carzinostaticus HP450 ciing
nhu ching d6t bién da duoc bo sung ncsB3 (S.carzinostaticus HDP450/pIB3)
hay khdng? Cac chat sau tach chiét tir cac ching trén dugc phan tich bang ky
thuat ESI/MS, ching t6i khong thay khéi luong twong tmg véi khoi luong ciia
NCS-chromophore m/z [M+H]* = 660 (Hinh 3.18A). Tuy nhién ¢ chiing xa
khuan khi bo sung ncsB3 vao ching dot bién S.carzinostaticus HP450 thi san

pham NCS-chromophore lai duoc tao ra (Hinh 3.18B).
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Hinh 3.18. Phan tich chat tach chiét duoc tir céc ching (A) S.carzinostaticus
HDP450; (B) S.carzinostaticus HDP450/pIB3 bang ky thuat ESI/MS.

Vi két qua phan tich chét bang k¥ thuat sic ky 10ng trén cao HPLC va
ky thuat khdi pho ESI/MS cho thay chung xa khudn gay dot bién mat gen
ncsB3 di khong tao ra NCS-chromophore trong khi chung xa khuan
S.carzinostaticus ATCC15944 ciing nhu chung xa khuan S.carzinostaticus
HP450/pIB3 déu thu dugc chét nay.

3.2.3. So sdnh hoat tinh khdng khudn

Chat chiét tach tir 3 ching xa khuan duoc kiém tra hoat tinh khang
khuan véi chiung Micrococcus luteus. Két qua cho thay trong khi ching xa
khuan S.carzinostaticus ~ATCC15944 c6 hoat tinh khang khuan véi
Micrococcus luteus thi chung xa khuan dot bién S.carzinostaticus HP450

khong c6 hoat tinh khang khuan véi ching vi khuan nay. Hoat tinh khang



khuan s& xuit hién tré lai & chung xa khuan khi bd sung trd lai ncsB3 vao

chung d6t bién S.carzinostaticus HP450 (Hinh 3.19).

Hinh 3.19. Kiém tra hoat tinh sinh hoc ctia cac chat véi chung M. Luteus
(1): Methanol; (2): NCS tach tir ching goc S.carzinostaticus ATCC15944; (3):
chung dot bién S.carzinostaticus HP450; (4): chung dot bién bé sung ncsB3
S.carzinostaticus HP450/pIB3.

Qua két qua kiém tra hoat tinh khang khuan cta ching dot bién cang co
thém bang ching cho thdy khi gay dot bién mat gen ncsB3 s& khong tao ra
NCS-chromohore do vdy hoat tinh sinh hoc khang khuin d6i vé6i ching vi
khuan Micrococcus luteus ciing khong con nita. VAy cac chét tao ra ¢ ching
xa khuan dot bién con cé tac dung véi cac té bao ung thu nhu chung gbc hay

khong? Piéu nay con phai duoc tiép tuc nghién ctru trong thoi gian téi day.



Chuong 4: KET LUAN

Qua két qua nghién ctru “Thiét ké tai to hop bang phuong phap gy dot
bién mat gene ncsB3 tir chung Streptomyces carzinostaticus ATCC15944 va
kiém tra hoat tinh sinh hoc cta ching dot bién” chung t6i da rat ra duoc két
luan sau:

1. Thiét ké thanh cobng tai té6 hep ddt bién gen ncsB3 tir ching
Streptomyces carzinostaticus ATCC15944.

- Genome cua chung xa khuan S.carzinostaticus ATCC15944 da duogc
gay mat gen ncsB3 va thay thé boi gen khang neomycine (neo") véi do dai
gan 1kb. Sau d6 st dung vector pKC1139 14 vector rat nhay cam vai nhiét do
trén 40°C va c6 gen khang apramycin (apr") dé mang t6 hop gen dot bién.

-T6 hop dot bién c6 tén goi pKC-HP450 duoc chuyén vao chang vi
khuan E.coli XL1 Blue va E. coli ET12567.

-T6 hop mang gen dot bién dugc chuyén vao chang xa khuan
S.carzinostaticus ATCC15944 bang phwong phap chuyén dang nguyén hinh
théng qua té bao tran.

- Céc khuan lac dugc sang loc dé chon loc dugc chung dot bién kép mat
gen ncsB3 hoan toan trong genome cua S.carzinostaticus ATCC15944,

- Khang dinh tinh chinh xac cia chung dot bién thu dugc qua qué trinh
sang loc.

2. Bude dau qua kiém tra hoat tinh sinh hoc ciia chiing xa khuan dét bién
cho thay:

- NCS-chromophore khdng quan sat thdy & chung xa khuan dét bién
S.carzinostaticus HP450 qua phan tich bang ky thuat sac ky long trén cao
HPLC va ky thuat khéi phd ESI/MS.

Chung xa khuan dot bién S.carzinostaticus HP450 khong c6 tinh
khang khuan doi vai chang vi khuan Micrococcus luteus.



Chuong 5: KHUYEN NGHI

Qua két qua nghién ctru chung t6i dua ra mot s6 khuyén nghj sau:
1. Thir nghiém cac phuong phap khéac dé tach chiét va phén tich chat thu

duogc tir chung xa khuan dét bién S.carzinostaticus HP450.

2. Kiém tra hoat tinh cua chit tach chiét tir chung xa khuan dot bién

S.carzinostaticus HP450 dbi vai té bao ung thu.
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