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Noi dung nghién ciru

Chon loc vi khuan Pseudomonas fluorescens trén méi trudng chon loc.

Xay dyng quy trinh tiép hop plasmid pUT- gfp vao vi khuan Pseudomonas
fluorescens bang phuong phap tiép hop ba thanh phan (triparental mating).

Tach chiét DNA plasmid pUT-gfp dé lam mau do.

Tién hanh phuong phap Dot Blot dé kiém tra gen da chuyén.

Xem biéu hién gen phat sang trén kinh hién vi c6 phat huynh quang.

Két qua dat dwoe

Thiét 1ap dugc quy trinh tiép hop Plasmid pUT- gfp vao vi khuan Pseudomonas
fluorescens bang phuong phap tiép hop ba thanh phan (triparental mating).

Hoan thién quy trinh kiém tra gen di chuyén bang phuong phap Dot Blot va xem
lai trén kinh hién vi phat huynh quang.
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Phin 1. MO DAU

1.1 Dit van dé

Hién nay, cac tac nhan gy bénh dang trii rong trén nhiéu loai cdy trong, trong khi
d6 cac bién phap phong trir hoa hoc ngay cang gy 6 nhiém moéi truong. Do d6 viée sir
dung bién phap sinh hoc nham bao vé thuc vat 1 yéu cau ngay cang cap thiét.

Trong ban than dét va trén cay tréng, vi khuén, virus, nAm ching da tdn tai sin va
c6 tinh d6i khang, c6 kha niang trc ché 1an nhau. Tuy nhién, thuong do diéu kién séng,
céc tac nhan gdy bénh phat trién manh mé, sé luong ca thé ting nhanh, kha ning
chdng chiu tot, 1an ludt cac tac nhan d6i khang lam cho tinh ddi khang mat can bang
va két qua 13 bénh boc phat trén ciy trong. Dé khic phuc diéu nay, viéc chon loc, nhan
nhanh s lugng, ting cuong sirc séng cho cac tic nhan doi khang va dua vao lai moi
truong tu nhién 1a hét stc can thiét. Vi vay, viéc xdy dung mot hé théng nham kiém
soat su dinh cu cia vi khuén 1a can thiét.

Gen gfp quy dinh tong hop protein phat huynh quang (Green Fluorescent Protein) —
aequorin — c6 & loai sitra jellyish Aequorea victoria song ¢ ving nuéc lanh bién béc
Thai Binh Duong. Protein nay dé dang quan sat néu dugc kich thich & budc song thich
hop, dép tmg ddy du tinh chit cho mot hé théng “marker gen”, “reporter gen” nhim
kiém soat kha ning dinh cu cua vi khuan déi khang trén dat hay cay trong.

Xuat phat tir nhitng van dé trén chung toi thuc hién dé tai “Chuyén gen gfp (Green
Fluorescent Protein) vao vi khuan Pseudomonas fluorescens bang phwong phap tiép
hop ba thanh phan .

1.2 Muc tiéu deé tai

Thiét 1ap quy trinh tiép hop plasmid pUT-gfp trong vi khuan E.coli DH5a (A-pir)
vao vi khuan Pseudomonas fluorescens bang phuong phap tiép hop ba thanh phan.
1.3 Poi twong nghién ciru

Céc dong vi khuan nhan Pseudomonas fluorescens.

Dong vi khuén cho E.coli DH5a (A-pir) chtta plasmid pUT-gfp.

Dong vi khuan hd trg E.coli DH50 (A-pir) chira plasmid pRK600.



1.4 N§i dung thuc hién

Chon loc vi khuan Pseudomonas fluorescens cé dic tinh dbi khang manh v&i nam,
c6 kha nang dinh cu trén ré ciy ca chua.

Tién hanh quy trinh tiép hop ba thanh phan (triparental mating) nhdm chuyén gen
gfp vao vi khuan Pseudomonas fluorescens.

Ly trich DNA plasmid pUT-gfp dé 1am méu do.

Ly trich DNA t6ng s6 cta vi khuan Pseudomonas fluorescens di chuyén gen gfp dé
lam mau lai.

Tién hanh phuong phap Dot Blot dé kiém tra sy ton tai ctia gen gfp trong vi khuin
Pseudomonas fluorescens.

Quan sat vi khuan Pseudomonas fluorescens da chuyén gen gfp dudi kinh hién vi

phat huynh quang dé quan sat do phat sang.



Phin 2. TONG QUAN TAI LIEU

2.1 Su di chuyén gen va tai to hop gen & vi khuan

Hién nay nguoi ta phat hién ¢ 3 cach truyén thong tin di truyén ¢ vi khuan, d6 la:
bién nap, tai nap va tiép hop. Thong tin di truyén cta vi khuan duoc truyén tir thé cho
sang thé nhdn, & day c6 hién tuong tai to hop (su két hop) giita hé gen cia té bao cho

va h¢ gen cua t€ bao nhan.

2.1.1 Hién twong bién nap (Transfomation)

2.1.1.1 Dinh nghia
Bién nap la su bién d6i tinh trang cua vi khuan dudi anh huong cua sy xdm nhap
mot doan DNA la tr moéi trudng bén ngoai. Poan DNA la nay dugc phéng thich tir
mot té bao vi khuan khac. O day sy bién nap khong can tiép xtc giita hai té bao.Co
ché nay rat nhay voi enzyme Deoxyribonuclease vi enzyme ndy c6 thé thity phan cac
phan tr DNA hoa tan. Hién tuong bién nap duoc biét lan dau tién tir thi nghiém cua

Grifiith thyc hién trén chudt voi phé cau khuan Pneumococcus.

2.1.1.2 Co ché hién twong bién nap
Té bao vi khuan c6 thé cho DNA x4m nhap vao 1a do trong mot giai doan ting
truong nao do cua té bao, trén bé mat cua té bao ¢ hién dién nhitng diém tiép nhan
dic biét goi 1a yéu td kha nap. Yéu t6 nay c6 kha ning tiép nhin doan ngin DNA tir
moi trudng bén ngoai dé dua vao mdi trudng bén trong vi khuan, nhd d6 xay ra sy tai

t6 hop.

Muén thuc hién su bién nap can c6 2 diéu kién: (1) Phai c6 méi truong chura céac
doan DNA; (2) Kha ning dung nap DNA ciia vi khuan nhan. Khong phai tat ca cac vi
khuan déu nhan DNA nhu nhau, ma cin phai st dung mot sb chat tao 13 trén vach té

bao, gitip sw xaAm nhap dé dang cia DNA nhu: CaCl, 50mM, LiCl. ..



Qua trinh bién nap gom cac giai doan: B8 \F Xt hun vl
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bién nap.

Hinh 2.1 Qua trinh bién nap.

2.1.2 Hién twgng tai nap (Transduction)

2.1.2.1 Dinh nghia
D6 1a su truyén chat liéu di truyén tir t& bao vi khuan cho sang té bao vi khuan nhan
qua trung gian cta thuc khuan thé (Bacteriophage hodc phage) trong truong hop nay
phage dong vai tro 1a mot phage tai nap. Phage tai nap 1a mot phage 6n hoa chi chiém
mot phan nho (10° — 10®) trong quin thé. Hién twong tai nap di dwoc Zinder va

Lederberg phat hién nam 1952 trong khi nghién ctru lai cac loai Salmonella.

2.1.2.2 Co ché hi¢n twgng tai nap
Tai nap 1a qua trinh truyén nhimg DNA tir vi khuan cho sang mot vi khuan nhan
nhd mot Prophage. Prophage xam nhap vao hé gen ctia vi khuan cho. Sau d6 xay ra su
tach bat binh thuong ra khoi hé gen cta vi khuan, chiing mang theo mot phan hé gen
ctia té bao chu, sinh san nhanh chong va pha v té bao chu dé chui ra ngoai va tro
thanh yéu t4 tai nap. Yéu t6 nay s& mang DNA cua vi khuan cho truyén sang vi khuin
nhan.Tiép theo 13 hién tuwong tai t6 hop dé gan doan DNA tai nap cua thuc khudn thé

vao hé gen cua vi khuan nhan.



Céc ki€u tai nap:Tuy thudc vao cau trac

cua phan tir tai nap ma ta co hai loai tai nap.

e Tai nap chung: La truong hop virus tai
mot doan nhé DNA bét ky cua vi khuén cho
vao vi khuén nhan va sau d6 thuc hién su tai to
hop dé gin DNA nay vao bo gen cua vi khuin
nhan.

e Tai nap dic hi¢u: Viéc tai nap chi thuc
hién di v6i nhitng gen nhat dinh. Thi du: voi

Prophage khi tiép hop vao mot vi tri nhat dinh

trén DNA cua vi khuén (vi tri gifta gen A va
Tai nap
dic hiéu

7). Khi Prophage tach ra khdi h¢ gen cua vi
khuin n6 s& dé lai mot doan gen cua minh va
mang theo mot doan gen A hay Z ctia nhiém

sac thé.
Hinh 2.2 Qua trinh tai nap.

2.1.3 Hién twong tiép hop & vi khuan (Conjugation)

2.1.3.1 Dinh nghia

Tiép hop 12 hién twong truyén vat liéu di truyén DNA theo mét chiéu tir vi khudn
cho (vi khuan duc) sang vi khuan nhan (vi khuan céi) bang su tiép xuc truc tiép gitra
hai vi khuan, dé tao ra mét noi lai mang dac tinh cua vi khuin nhan va mot phﬁn dac
tinh cta vi khuan cho.Su tiép hop giita hai vi khuan dan dén sy hinh thanh mot hop tir
chtra hé gen cta vi khuan nhan va mot doan gen cia vi khuan cho. Hai phan nay két
hop lai ngay thanh mét nhiém sic thé duy nhat. Nhitng vi khuan sinh ra do tiép hop
duogc goi 13 tai to hop.

2.1.3.2 Thi nghiém Lederberg va Tatum (1946)
Thi nghiém dugc thuc hién trén hai thé dot bién di dudng cua vi khuan E.coli Ky,

de chung minh c6 hién tugng lai ¢ vi khuan:



Vi khuan A mang ky hiéu met bio thr*

A
met= bio= thr* leu* thi+

me“bfojsz: ki leu™ thi* thé dot bién khuyét dudng doi hoi
trong moi truong phai c6 methionine va
biotine, khong doi hoéi leucine, threonin,
thiomine. NoOi ndy néu cdy trong mdi

truong t6i thiéu thi khong moc dugc.
Vi khuan B mang ky hi¢u met” bio* thr
// \ | // \ / \ — leu” thi” ciing 1a the dot bien khuyet dudng
// &:'//' K | witien o1 hoi trong moi trudng phai céd leucine,

mett biot thrt leu+ thi+

threonin, thiomine vi khudn nay néu cay

¢6 khuan lac

trong moi trudng tdi thiéu thi cling khong

moc duoc.

Khong co khuan lac

Tron hai noi vi khuan lai, va nudi chung
Hinh 2.3 Thi nghiém Lederberg trong mdi truong dinh dudng day du (nghia

va Tatum. 1a ¢c6 @ 5 nhan t6 ting truong) trong 24

gid. Sau d6 cdy trén méi truong toi thiéu

nhan thdy xuat hién cac khuan lac. Nhitng té bao moc dugc trén mdi truong toi thiéu
tat nhién phai két hop dugc cac tinh chét cua ca hai cha va me mang ky hiéu met* bio*

thr* leu™ thi*, nghia 1a c6 kha niang tong hop ca 5 nhan t6.

Con nhiéu y kién nghi ngo rang,nhimg khuan lac moc dugc trén mdi truong tdi
thiéu c6 phai 1a nhiing té bao lai do qua trinh tiép hop truc tiép giita hai noi vi
khuan.Gia thiét 1: Nguoi ta cho rang nhiing khuan lac moc trén moi truong toi thicu
gdm hai dong té bao cha va me séng hd sinh véi nhau, nghia 1a ching nuéi 13n nhau.
Gia thiét nay da bi loai bo sau khi ngudi ta tach riéng mot té bao tir khuan lac cay riéng
trén moi truong t6i thiéu thi n6 van moc tot.Gia thiét 2: Cho rﬁng co ché cua hién
tuong nay 13 bién nap, didu do ciing khéng dang vi ngudi ta da loai bo nhitng doan
DNA trong mdi truong. Hién tugng nay cling khong phai 1a tai nap vi nguoi ta da loai
b6 thyc khuan thé trong moi truong.Diac biét 1a khi phan cach hai noi vi khuan bang
mang loc vi khuan trong dng chir U thi khong thdy xuét hién dong thir 3. Nhu vay noi

lai chi c6 thé xuat hién khi c6 sy ti€p xuc truc ti€p gitra hai vi khuan cha va me. Thuc



vay, duoi kinh hién vi dién tor nguoi ta thay rang hai noi cha me ti€p xuc nhau trong

mot thoi gian roi tach ra khi do tir noi cha me san sinh ra noi lai.

2.1.3.3 Yéu t giéi tinh F
Kha ning truyén DNA ctia vi khuan cho c6 lién quan dén su c¢6 mat trong té bao
mot plasmid duoc goi 13 yéu td gi6i tinh F (Fertility - hitu thu). Yéu t6 F 1a mot
plasmid cau tao boi mot DNA vong, xoan kép c6 kich thude trung binh dai bang 2%
chiéu dai nhi®m sic thé cua vi khuan. Yéu t6 F mang cic gen mi hoa cho dic tinh
“dyc” cta té bao F', bao gdm kha ning tao cau tiép hop giita cac té bao cho véi té bao

nhan, ciing nhu kha ning tao pili sinh duc va cac luc kich dong dang sau sy truyén gen

Yéu t6 F co thé ton tai trong t& bao dudi hai trang thai khac nhau : Hodc & trang
thai doc 1ap trong té bao chat cua vi khuén, nd co6 kha nang nhan 1én madt cach doc 1ap.
Hoic ghép vao nhiém sic thé ciia vi khuan nhu mét Prophage va chi duoc nhan 1én
d6ng thoi v6i nhiém sic thé cua vi khuan. Luc d6 yéu td F duoc goi 1a episome va vi
khuan duoc goi 13 yéu t6 vi khuan c6 tan s tai to hop cao (Hfr — High frequency

recombinance).

Yéu t6 F c¢6 thé dugc truyén tir té bao nay sang té bao khac. Cac vi khuan khong
mang yéu t6 F 13 vi khuan cai, chi c6 kha ning nhan DNA, con cac vi khuan mang yéu
t6 F 1a vi khuan duc c6 kha ning cho DNA.Trong qua trinh tiép hop, yéu t6 F c6 kha
nang tu tai tao trong té bao F*, nghia 13 sau khi truyén yéu té F qua té bao nhan F,

trong té bao F* van con ton tai yéu to F.



2.1.3.4 Cac loai vi khuan dwe mang yéu to F

Vi khuin F*: ¢6 yéu t6 F nam ty do trong té
bao chit va chung duoc sao chép mot cach
doc lap. Khi lai F* x F, yéu td F duoc truyén
cho té bao nhan F va bién cac té bao F
thanh té bao F*. Té bao F* sau khi truyén
yéu t6 F cho té bao F~ van con 1a té bao F*.
Hién tuong tiép hop xay ra & tan sb thap.
FF'xFF —— 2F"

Vi Khudn Hfr (High  frequency
recombinant): 1a vi khuan co tan sb tai to
hop cao, co yéu t6 gidi tinh F dugce gan vao
nhiém sic thé cta vi khuan tai mot vi tri nhat
dinh. Khi két hop vao nhiém sic thé, yéu td
F s& dugc nhan 1én cung mot lac véi nhiém
sic thé (giébng nhu truong hop cua
Prophage). Khi lai Hfr x F', yéu t6 F khong
duoc truyén di mot cach doc 1ap ma duoc

truyén di cung v6i doan nhiém sac thé mang

no. Trong truong hop nay DNA vong cua vi
Hinh 2.4 Qué trinh tiép hop giira khuan s& bi dit ngay vi :[I'i gan cua yéu to F
vi khuin F* va vi khuén F'. va tré thanh doan thang. Trong khi di

chuyén, yéu t6 F nam & dau cudi ciia nhiém

sac thé, nén duoc truyén di sau cung. Do nhiém sac thé rit mong manh, rat dé bi

dut trong qué trinh di chuyén (qué trinh nay can 100 dén 120 phit cho mét su
truyén dan hoan toan), cho nén su tiép hop rét it khi xay ra hoan toan. Két qua 1a

nhiém séc thé chi duoc truyén di mot phan, va yéu t6 F thuong khong duoc di
chuyén sang vi khuan F’, té bao F khong bién thanh té bao F*. Hién tuong tiép

hop xdy ra vai tan so cao.

Hfr x F—— Hfrva F



Vi tri bt diu chuyén

(b) Tiép hop

St tiép hop
ngimg lai

F~ datai th nop

Hinh 2.5 Qua trinh tiép hop giira vi khuin
Hfr va vi khuan F'.



DNA két hop véi plasmid

F' plasmid tach ra
cung gen Ava B

DNA vi khuan thiéu
genAvaB

Vi khuan F' vai
mot ban sao
gen AvaB

Hinh 2.6 Qua trinh tiép hop giira
khuan F’ vi khuan F".

F’ plasmid chuyén
qua vi khuan khac

Vi

10

Vi khuan F’: trong vi khuin Hfr
yéu t6 F co thé tach ra khoi hé gen
ctia nhiém sic thé va trd thanh yéu
t6 F*. Truong hop trong khi tach,
yéu t6 F lai mang theo mot doan
DNA cua nhiém sic thé tai vi tri
gin nod vao, khi d6 dugc goi 1a yéu
t6 F” va vi khuan c6 yéu té F’ goi 1a
vi khuan F. Khi lai F* x F, vi
khuan F’ c6 kha ning vira truyén
dugc mot phﬁn DNA cua nhidm sic
thé, vira truyén duoc yéu té gidi
tinh F cho vi khuan F va bién vi
khuan F~ thanh F’. Hién tugng nay
gidng nhu hién tuong tai nap do
virus nén con duogc goi la hién

tuong gidi nap.

F’x F—2F’
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2.1.3.5 Co ché qua trinh tiép hop

Viéc truyén yéu td F tir mot vi khuan F* sang mot vi khuan F~ doi hoi mot su
tiép xtic tryc tiép gitra hai t& bao. Khi nudi chung véi vi khuan F~ cac vi khuan F* s& c6
phan tmg cua gidi tinh duc va kéo dai pili sinh duc cia minh va s& bam vao mot diém
nhan cta té bao vi khuan nhan, sau d6 sé& co lai dé kéo té bao nhén lai gén. Giai doan
tiép theo 1a 1am tan cac té bao cua vi khuin nhan va truyén DNA ctia minh vao té bao

nhan. Hi¢n tugng tai t6 hop s€ dién ra sau do.

Céch truyén vat chat di truyén tir vi khuan dyc sang vi khuan cai dugc lam sang
t6 do nhitng cong trinh cua F. Jacob va E. Wollman (1958 — 1960). Qua trinh truyén

vat chét di truyén trong tiép hop xdy ra theo cic giai doan sau:

Giai doan 1: sy tiép xtc ngau nhién xuat hién vai phut sau khi tron vi khuan véi

nhau. Xac suat cua sy tiép xuc phu thudc vao nong dd cua hai noi vi khuan.

Giai doan 2: 1a su bét cap gitra té bao nhan va té bao cho. Té bao nhan dong vai
tro thu dong, mang té bao cua nd bi hoa tan tai chd tiép xtc véi pili sinh duc cta vi
khuan dyc, tao thanh nhitng cau nguyén sinh chat c¢6 dudng kinh tir 10 — 30 pm. Qua

trinh nay phu thudc vao pH, diéu kién dinh dudng trong méi truong.

Giai doan 3: 1 giai doan ma cac DNA cua té bao cho chuyén sang té bao nhan

theo cdu triic thang. S6 luong gen chuyén sang phu thudc vao thoi gian tiép hop.

Giai doan 4: 1a qua trinh tai t6 hop gifra cac nhiém sac thé cua thé nhan va doan

chat di truyén ctia thé cho.

Cubi cing 13 sy tai tao nhiém séic thé trong nhitng thé hé sau, thé lai dugc hinh

thanh.

2.1.3.6 Ldp bin db bing tiép hop:

F. Jacob va E. Wollman nhan thay rang c6 thé sir dung sy dut gay ngau nhién cua
cau tiép hop dé lam cho phuong tién 14p ban d6 trinh tu cac gen bang cach xac dinh
thoi gian chui vao té bao thé nhan d6i v6i nhitng gen khac nhau. Thi nghiém c6 dién
lai ngdt quing tién hanh bing cach ldy trong timg khoang cach déu (1 phut) nhimng

luong canh khuan giéng nhau (0.5ml) trong nhitng hn hop vi khuan duc Hfr va vi
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khuan cai F~ dang tiép hop sau khi pha lodng (1/4) trong nudc sinh 1y, tich ngay nhiing
té bao dang giao phdi bang cach lic manh trong mot may lic quay hodc mot may chin

dong (trong 10 phut).

Sau khi ciy va pha lodng canh khuan duogc ciy trang ra méi truong dia, sau khi u
nguoi ta phan 1ap nhirng khuan lac cta thé tai to hop va nghién ciru cac tinh chét cua
chung dé phat hién nhitng gen di truyén cia nhitng vi khuin duc. Nguoi ta thiy
rang:Mdi gen cia noi duc truyén di sau mot thoi gian dic trung. Thi tu truyén cac gen
theo thoi gian twong ung véi thir tu sdp xép cua cac gen trén nhiém sac thé. Gen cang
nam xa diém khai dau bao nhiéu thi c6 tan sb truyén di thap bay nhiéu. Cac té bao Hfr
khac nhau c¢6 diém khdi dau khac nhau, thir tr truyén gen ciing khac nhau .Thi dy: noi
Hfr 1 ¢6 thé truyén hé gen theo tha twy A" B C* D" E' F* (v6i diém khoi dau 1a A") ,
trong khi d6 noi Hfr 2 ¢6 thé truyén gen theo thi ty D* E* F* A" B" C*(diém khoi dau
1a D) .Piéu nay di chimg minh duoc nhiém sac thé vi khuan 1a dang vong, va ching
t6 yéu t6 F c6 thé xen vao cac locus khac nhau trong hé gen, va né ludn ludn duoc

truyén di sau cung.

Trong thoi gian tiép hop , nhiém sic thé cia vi khuan Hfr dugc mé ra tai vi tri sap
nhap cta yéu t6 F va truyén di theo mdt cau trac thang c6 dinh hudng: gen di chuyén
dau tién 1a diém gbc (0) ngay vi tri bi cit; yéu t6 F ndam & dau cubi ctia nhidm sic thé.
Nhu thé yéu t6 F dai dién cho dic tinh cudi cing c6 thé truyén di dugc.Nguoi ta gia
dinh rang su sao DNA trong té bao 1a mot qua trinh diéu chinh tét v6i diém khai dau
nam trong hé gen gan trén mang té bao. Yéu td F nam trén hé gen ciing c6 thé gan véi
mang té bao va tir mot diém khoi dau cua nhéan t6 F s& doc ma cho viéce tong hop cau
tiép hop (pili sinh duc) . Khi sao DNA, mdt s¢i xodn don cua hé gen s& di qua cau tiép
hop dé vao té bao F', con soi xoan kia vin dugc giit nguyén trong té bao Hfr. Enzyme
DNA polymerase s& dong thoi tao cac sgi bo sung trén mdi soi don, dé tai to hop lai
DNA xodn kép nhu cii. Nho vay té bao cho, sau khi truyén DNA cho té bao nhan, van

khong thay doi ban chat hé gen ctia né.
2.2 Vich té bao ciia vi khuan

Vich té bao 14 thanh phan quan trong cua té bao, phan 16n cac vi khuan déu c6 mot
vach kin, né giap cho té bao gilr dugc hinh dang 6n dinh va bao vé té bao tranh duoc

tac dong ly gidi ctia 4p suat tham thau. Véach c6 thé bao vé cho té bao chdng lai cac co
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chat doc, no6 ciing 14 noi chiu tic dong ctia nhiéu chat khang sinh. Trén co s cia k¥
thuat nhudm mau duoc dé ra boi Christian Gram vao nim 1884, di cho théiy vi khuén
duoc chia thanh hai nhém chinh:Vi khuan Gram (+) duoc nhudém mau tim.Vi khuén

Gram (-) dugc nhudém mau hong hay do.

2.2.1 Céu tao vach té bao Gram (+)

Viach té bao dong nhat va day dugc cu tao chu yéu boi peptidoglycan va acid
techoic.Cac chudi peptidoglycan dugc ndi véi nhau nho cac cu ndi interpeptidic. Nho
¢ cac cau ndi nay, mot dai phan tir peptidoglycan khong 16 hinh thanh va tao thanh
mot mang ludi day, va nhu thé vach té bao dugc hinh thanh.Acid techoic 1a mot hop
chat cao phan tir ciia glycerol hay ribitol ndi véi nhom phosphat. Acid techoic vira
duoc ndi voi peptidoglycan, vira duoc ndi véi lipid ciia mang té bao chit, trong truong
hop nay duoc goi 1a acid lipotechoic. Do tich dién am acid techoic c6 thé gitp van

chuyén céc ion duong vao té bao cho viéc du trit phospho.

Lipoteichoic acid Teichoic acid

Peptidoglycan

Hinh 2.7 Vach té bao vi khuén Gram (+).

2.2.2 Ciu tao vach té bao Gram (-)

So v6i té bao Gram (+) vach té bao Gram (-) phirc tap hon nhiéu.Thanh phan
gém: mang ngodi va mot khoang chu chét (periplasmic space) chira 1 - 2 16p PG
chiém 5 -10% trong luong kho cua vach, giita 16p PG va mang ngoai co cau ndi

lipoprotein. Vach té bao Gram (-) khong c6 acid techoic
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Hinh 2.8 Viach té bao vi khuan Gram (-).

Trén co sé su khac nhau giira vach té bao vi khuan Gram (+) va vi khuan Gram (-)
cling giai thich mot phan tai sao da s6 su tiép hop dugc thuc hién trén nhiing loai vi
khuan Gram (-). Do ciu trtc vach té bao Gram (-) thuong cé nhimng pili sinh duc (s6
luong thay ddi tir 1 — 10 trén mdi té bao).

2.3 Vi khuin — tac nhan phong trir sinh hoc

Nhiéu cong trinh nghién ctru vé cac tac nhan phong trir sinh hoc di cong bd vio
dau thé ki 20 trong d6 c6 vi khuan. Pay 1a nhém vi khuan hoai sinh ma pho bién nhat
1a Pseudomonas spp., ké dén 1a Bacillus spp. va Streptomyces (Burr va cong su, 1978;
Weller va Cook,1983).

Nhirng nghién ctru vé vi khudn ving ré va vi khuan trén than 14 cay da dan dén viéc
chia ching thanh ba loai: loai ¢6 hai cho cdy, loa trung tinh va loai c6 hai cho cdy hay
con goi vi khuan thiic diy sy tang trudng cay. Anh hudng co ich ciia nhém vi khudn
nay 1a do chung san sinh ra cic chat kich thich ting trudng cdy, cac chét tc ché hodc
lam suy yéu cic tac nhan gay bénh hodc ca hai (Baker, 1986). Co ché ban dau wc ché
tac nhan gy bénh 13 sy tiét ra cac chat khang sinh (Fravel, 1988). Tuy nhién nhiing
yéu td khac nhu viée tiét ra chét sidrophose, HCN, sy canh tranh dinh dudng cling c6
vai trd quan trong trong viéc trc ché tic nhan giy bénh (Cook va Baker, 1983). Su

kham pha ra nhom vi khuanthuc ddy su ting trudng cdy di 1am ting thém hi vong cho
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nhitng chién lugc phong trir sinh hoc c6 hi¢u qua céc cay gay hai ¢ bd ré va trén 14,
dién hinh 1a cac bénh chét cay con trén ciy bong vai, bénh thoi den ré trén cay thudc la

va bénh héo rii trén cdy hoa kiéng (Defago va cong su, 1990).

2.4 Vi khuan Pseudomonas fluorescens

La loai truc khuén, hinh gay, dai, hoi tron hai dau, nhudém mau gram (-), séng hiéu
khi di dudng, khong sinh nha bao, c6 don hodc tung mao, sinh sdc t0, ki sinh trén cay,
d6i khang nim (Sclerotium rolfsii gdy bénh trén cay ca chua, Rhizoctonia solani gay
hai trén ciy bong vai) do mang gen tong hop chat khang sinh 2,4-DAPG , phat sang

trén moi truong KB dudi tac dung cua tia UV.

2.4.1 Phan loai vi khuan Pseudomonas fluorescens
Phan loai theo hé thong phén loai vi khuan cta Bergey
Lép: Shizomycetes

Bo: Pseudomonadaceae

Ho: Pseudomonadaceae

Giong: Pseudomonas

2.4.2 Cac nghién ciru vé vi khuan Pseudomonas fluorescens

Nhitng ching vi khuan ¢ ving r& trong d6 co6 loai Pseudomonas fluorescens doi
khang manh vai Fusarium oxysporum f. sp. Vasinfectium, Fusarium oxysporum f. sp.
cubense, Rhizoctonia solani, Sclerotium (corticium) rolfsii, Sarocladium oryzae va
Aspergilus flavus va vi khuan Xanthomonas campestris pv. Citri va Xanthomonas
campestris pv. Oryzae. Cac thi nghiém tiép theo ciing st dung ngudn vi khuan nay
trong phong trir sinh hoc hiéu qua ddi v6i bénh thdi be 14, bénh thdi than dau phong,
nang cao su phat trién cdy trong va ting ning suat (Sakthivel , 1986). Con vi khuan
Pseudomonas fluorescens dong HV37a dugc chimg minh rang sinh ra it nhit ba loai
khang sinh trc ché phat trién ctia nAm Pythium ulimun, duoc dung phong trir bénh héo
cdy con trén cdy bong vai do nam Pythium ulimun gay ra (Gutter Son, 1986).

Theo Sivamani va cong su, 1987 cho rang vi khuan Pseudomonas fluorescens co

thé duoc dung nhu bién phap sinh hoc, 1a tac nhan chong lai Pseudomonas solanserum

gy bénh héo moko va vi khuan Xanthomonas campestris pv. Oryzae gy bénh chay 14
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lta. Ciing trong nam 1987, Lamber va cdng su da phan 1ap Pseudomonas fluorescens,
Pseudomonas cepacia, Seratia liquefacien va Bacillus sp. c6 hoat tinh chdng ndm phd
rong tir cdy bip, lta mach va xa lach xoong. Con Jee va Kim thi nghién ctru su dbi
khéng gitta vi khuan va nim d6i voi mam bénh héo rii dua leo. Nhirng chung chinh da
duoc chon loc 1a Pseudomonas fluorescens, Pseudomonas putida va Seratia sp. va
Giocladium sp., Trichoderma harzianum va Trichoderma viride. Trong méi truong
agar 10ng, vi khuan d6i khang da trc ché sy nay mam ctia bao tir Fusarium oxysporum
f. sp. cucumerium tir 26% - 45%, Pseudomonas fluorescens 1a vi khuan c¢6 tinh kim
ham manh nhét. Tiép theo nim 1988, Sivamani va Gnanamanickcam da xir Iy ciy
chubi con Musabalbisiana bang vi khuan doi khang Pseudomonas fluorescens trén
bénh héo rii do nAm Fusarium oxysporum f. sp. cubense. Két qua bénh it hon, ré phat

trién tot hon va tang thém chiéu cao.

Voisard va cong sy, 1989 con cho biét cyanide san xuat boi Pseudomonas
fluorescens gitip ngan chin bénh thdi den ré thude 14 (Thielaviopsis basicola). Két luan
nay da xac dinh rang cyanide tir vi khuan 1 quan trong nhung 13 yéu to phtic tap trong
sy ngan chan bénh thdi den ré thudc 14. Con Alstrom va Burn, 1989 chi ra ré“tng
cyanide san xuat boi vi khuan Pseudomonas fluorescens c6 thé kim ham su phat trién
ciy trong, ngin can sy phat trién ré rau diép (Latuca sativa). Cing nim dé, Devi va
cong sy nghién ciru vé vi khuan dbi khang Pseudomonas flurescens c¢6 huynh quang
va khong c¢6 huynh quang dugc phan lap ¢ ving ré lta & mién nam An Do dbi khang
t6t voi nam Rhizoctonia solani dugc danh gia 1a bién phap sinh hoc ding dé ddi pho
v6i bénh dém van. Con Gnanamanickcam va cong su, 1992 cho rang nhiing nhém vi
khuan d6i khang huynh quang va khéng huynh quang duoc quan sat & An Do trong
6ng nghiém da kim ham ndm Rhizoctonia solani vi ching mang gen chitinase da ma
hoéa 1am chitin héa vach té bao soi ndm. Nhiéu dong ctia vi khuan ¢ hiéu qua kim ham
su phat trién cta khuan ty, lam anh huéng dén sy sdng sét ctia hach ndm bao vé ciy
trong tranh sy xam nhiém cua ndm bénh Trong sb cac loai Pseudomonas spp,
Pseudomonas flurescens 1a duoc nghién ciru hon hét, vi ngoai kha niang dbi khang véi
10 loai nAm bénh phat sinh tir dat, né con c6 kha ning kich thich sy phat trién cta cay

trdng.
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Smilanick va cong sy, 1992 cho rang sir dung Pseudomonas cepacia lan giam bénh
mdc xanh sau thu hoach do Penicililium digitatum trén trai chanh, lam giam 80% so
v6i khong chung. Hiéu qua thiy rd sau khi chung khoang 12 gio. Tac dong dbi khang
cia vi khuan dugc xac nhin do chat khang khuan pyrrolnitrin. Bén canh,
Pseudomonas fluorescens khong can trd sy phét trién cua Penicililium digitatum trong
thi nghiém in vitro nhung di han ché toi 70% trai hu mdc. Nhu vdy kha ning dbi
khang cua vi khuan con c¢6 sy tham gia ciia co ché khéc.

Gogoi va Roy, 1996 nhitng dong vi khuan phat huynh quang va khong phat huynh
quang dugc phan lap & Philippine dwoc danh gia khang véi nidm Rhizoctonia
solani.Giita 9 dong c6 hiéu qua thi 5 dong duoc biét 1a Pseudomonas fluorescens va 1
dong Enterobacter. Nhitng thi nghiém nha ludi, & dat thap voi pH 5,5 — 6,5 va pH acid
5,0 1a thich hop cho phong trir bénh ddm vong hon 14 dat kiém pH 6,9 va dat thiéu Zn.
Nhitng nghiém thirc xir 1y vi khuan c6 kha nang giam anh hudng bénh nhung khong c6
¥ nghia 14 gia ting ning suit. Con Rindran va Vidhyaekaran cho rang nhimng noi vi
khuan Pseudomonas fluorescens, duoc phan 1ap tir ving ré, c6 sic to phat huynh
quang vang — xanh lyuc ciing kim hdm sy phat trién ctiia Rhizoctonia solani. Mot trong
nhimg dong c6 hiéu qua nhat 1a PfAIR2, phan lap trén than bun dugc dung dé xir Iy
hat, xtr 1y ré, rai vao dat va phun 1én I4. Ting nghiém thirc riéng 1é da kiém soat bénh
c6 hiéu qua. Tuy nhién, su két hop cua 4 cach din dén hiéu qua phong trir t6t nhat
trong nha ludi. Trén dong rudng, str dung PFAIR2 phong trir bénh c6 hiéu qua, gia ting
nang suét va co thé so sanh véi ca loai thudce trir nAm thong dung nhu Carbendazim.

Abdelzaher va Elnaghy, 1998 cho biét bénh thdi ré ciy bong vai do nAm Pythium
carolinianum ¢ Ai Cép di duoc kiém soat boi st dung vi khudn d6i khang
Pseudomonas fluorescens. Vi khuan d6i khang véi nam cao trong thi nghiém trén dia
petri va han ché dugc bénh khi 4p dung trong dat. Hidu qua kiém soat cao khi tron vi
khuan vao dat hon 1a chung vi khuin vao ving ré ciy con trude trong. Tac dong ddi
khang do sy canh tranh vé dinh dudng, siderophores, nhiing chit c6 dic tinh khang
khuan — HCN.

Mavrodi va cong su, 2000 néi rang vi khuan Pseudomonas fluorescens tao ra
DAPG chdng lai bénh chét ciy con do nim nhiém trong dat giy ra, va déng vai tro
quan trong trong viéc han ché bénh chét ciy do nim Gaeumannomyces graminis var.

tritici. Hop chat nay duoc kiém soat boi gen PhlD, mot gen rat bién d6i vé héa cau
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tric. Nhimg nghién ctru & mirc dd phan tir chi ra ring PhID 13 mot marker phén tir
quan trong dung nghién ctru cdu tric quan thé vi khuan tao ra DAPG. Hop chit DAPG
dong vai tro quan trong trong kiém soat bénh chét cAy con va bénh hai r& cua nhiéu
loai cay trong. Vi du dong CHAO han ché bénh théi den ré thudc 14, chét cay lua mi,
théi ré ca chua, dong f113 han ché bénh chét cdy con cu cai dudng.Con Gardener va
cong su thi noi rang gen PhID md hoa polyketidesynthase tir d6 tao ra
monacetyphlorogllucinol va chuyén hoéa tiép 2.4 — DAPG. Mot phan 16n ving ORF
clia gen nay dugc phan 1ap va phan tich cdu trac. St dung primer B2BF va BPR4 ¢c6
thé xac dinh chinh xac vi khuan d6i khang san sinh ra hop chat DAPG.

Céc hinh thire xir 1y vi khuan doi khang bang cach khir hat giéng, ngam ré cdy con
bang dich vi khuin hodc tudi dich vi khuan vao dit can duoc chi y. Két hop nhiéu
dong vi khuan v6i nhau két qua s& tot hon 14 str dung mot dong vi khuan, dé nghi nay

dugc quan tam va c6 hiéu qua trong phong trir sinh hoc (Mew va cong su,. 1998).

Vi khuén

Hinh 2.9 Tinh khang nim ciia vi khuian Pseudomonas
fluorescens.

Hinh 2.9 Cho thiy khi vi khudn hinh thanh khuan lac di day lii su phat trién
ctia nam, thé hién tinh khang nam cua vi khuan.
2.5 Plasmid
Nhitng phan tir di truyén 6n dinh & bén ngoai nhiém sic thé - cac plasmid 13 thanh
phan thong thuong cua cac té bao vi khuan. Nhitng nim gan ddy, ngudi ta con thiy
chung & cac eucaryote bac thap. Trong phan 16n truong hop plasmid 13 cac phan tu

DNA vong siéu xodn dai tir 2.000 — 600.000 bp. Nho ciu tric nhu vy ma chung
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khong bi cac nuclease tAn cong. Con c6 ca cac plasmid thing ma nuclease ciing khong
tac dong vi cac sgi & dau DNA cua ching dugc bao v¢ bdi cac protein lién két véi
chung mét cach dong hoa tri.Cac té bao chira plasmid c6 nhiing tinh trang méi. Cac
tinh trang nay chinh 13 co s¢ dé goi tén cac plasmid duoc phat hién dau tién, d6 1a F-
plasmid (yéu t6 hitu thu) tao cho té bao nhiing dic tinh cho, col-plasmid c6 kha ning

tong hop colicin, va R-plasmid x4ac dinh tinh khang khang sinh cho té bao.

Dac tinh co ban cua plasmid la kha nang tu tai ban. Cac phan tor DNA c6 kha nang
nay khi trén n6 c6 diém bat dau tai ban va tap hop cac gen can thiét cho viéc tai ban.
Nhitng phan tir nhu thé goi 1a replicon. Nhiém sic thé prokaryote thudng chi c6 mot
doan ori (ori-site). Béi vay chung thudc hé cac monoreplicon. Cac replicon chi hoat
dong khi trong té bao c6 day du tat ca cic enzyme can thiét. Nhidém sac thé té bao co
day du cac gen, ma hoa cac protein ctia phirc hé tai ban. Con cac phan tir di truyén
ngoai nhiém sac thé thi khong c6 du cac gen can thiét cho nén cac enzyme té bao ciing

tham gia vao su tai ban chung.

Ngudi ta phan biét cac plasmid c6 sy kiém tra chit ché va khong c6 sy kiém tra
chit ch& qua trinh tai ban.Kiém tra chit ché tai ban plasmid 13 sy nhan d6i plasmid xay
ra cung lac voi sy nhan d6i nhiém sic thé vi khuan va chic rang bai cing cac phtc hé
tai ban ma & d6 DNA-polymerase IIT dong vai trd chinh. Trong té bao vi khuan c6 tir 1
— 3 ban sao plasmid nhu vdy. Kich thudc tdi thiéu ctia né 20 — 30 kb, con tdi da thi 16n
hon mot bac.Plasmid c6 su kiém tra tii ban khong chit ché thi thay cho DNA-
polymerase III lai ding DNA-polymerase I. Trong mdi té bao vi khuan cé khoang 40 —
50 ban sao plasmid, do d6 ngudi ta con goi chiung 1a cac plasmid nhiéu ban sao.
Thudng chiing khong 16n — khong qua 15 — 30 kb.Sy khac biét giira kiém tra chit ch&
va khong chit ché ti ban ciia plasmid thay ro khi té bao chuyén tir pha log phat trién
sang pha 6n dinh.Khi nay cac plasmid co su kiém tra chat ch& van tiép tuc su nhan doi,
va trong lugng cua chung trong té bao c6 thé dat téi trong lwong DNA vi khuan. Bic
tranh twong ty ciing quan sat thdy ngay trong ca trudng hop ngimg tong hop protein.
Diéu nay xay ra khi tiém chloramphenicol vao méi trudng. Chloramphenicol 1am
ngimg tong hop protein, bat dau sy tai ban DNA vi khuan va plasmid c6 su kiém tra
chit ch&. Con céac plasmid c6 sy kiém tra khong chit ché trong cac truong hop ndy van

c6 kha nang bat dau hang loat céac tai ban, vi vy con s0 plasmid c6 thé 1én dén vai
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ngan trén té bao.Viéc tai ban plasmid ca hai doan nay dugc thuc hién co ban la nho
cac protein vi khuan. Vi cac protein ndy trong té bao cac loai vi khuan khic nhau thi
rat khac nhau, cho nén khi chuyén tir loai ndy sang loai khac plasmid c6 thé dan dan
mat di do khong co cac diéu kién twong tng cho viée tai ban plasmid trong cac té bao
moi.

Dic tinh quan trong nhit ciia plasmid 14 kha ning di chuyén tir té bao nay sang té
bao khéc khi tiép hop (conjugation). Cac plasmid c6 hé théng riéng cua viéc di chuyén
(operon tra) goi la cac hé tiép hop. Ching tao cho té bao cac soi c6 kha niang hap thy
cac phage dic hiéu.Céc plasmid tiép hop rat dic trung véi vi khudn gram (-). Thuc ra,
chung c6 rat it t& bao chu dé c6 thé chuyén DNA ciia minh dén va tai ban n6. Nhung
cO cac plasmid co nhiéu té bao chu, thi du vi khuan RP4 tach tir Pseudomonas, d&
dang chuyén khi tiép hop véi cac té bao gram (-) Agrobacterium, Erwinia, Klebsiella,
Escherichia, Rhizobium, Rhodopseudomonas, Salmonella, Shigella ... Céan thay rang,
cau ndi chuyén gen giita cac loai va ho vi khuan khac nhau da tao diéu kién cho chung

thich nghi v&i cac hoan canh thay doi.

Nhiéu plasmid c6 kha ning nhap vao thé nhiém sic vi khuan qua cic phan tir IS
hodc Tn chira trong genome chiing. Céac plasmid c6 su kiém tra chit ché tai ban lic
nay chiu su chi dao cua bo may tai ban cta thé nhiém sic vi khuan va c6 thé ton tai rat
1au trong thanh phan cta nd. Céac plasmid véi “kiéu sdng hai mat” nay goi 1a episome
(F-plasmid).Su c6 mit cac Tranposon trong plasmid tao diéu kién néi chung v6i nhau
hodc vo1 DNA phage; nghia 1a hinh thanh cac cointegrat. Trong khi d6 cac plasmid
khong tiép hop c6 thé duge chuyén vao cac té bao khac nhd céc plasmid tiép hop hoic
cac phage. Dang chuyén thu dong nay goi 13 sy didu dong (mobilisation ) plasmid. Céc

cointegrat trong té bao nhén va tach roi ra thanh cac replicon dé tiép tuc ton tai tu lap.

Néu cac plasmid khong thé ton tai lau trong t& bao thi nguoi ta goi chung la
plasmid khong phu hop. Tinh khong phu hop cua plasmid 1a do sy tai ban va sy phan
b6 cac phan tir DNA con cho céc té bao bi bao vay.Tinh khong phi hop do sy tai ban
bj bao vay giy nén thiy & cac plasmid c6 su kiém tra hay kiém tra yéu sy tai ban. N6
din dén 1a chi c6 mot trong hai té bao (hoac mot trong sb hai loai) 1a con gitr dugc kha
ning nhan d6i.Tinh khong phu hop do bao vay su phan bd cac phin tir DNA con la

dic trung cho cac plasmid tai ban yéu. nguyén nhan ciia n6 1a do DNA plasmid bi gin
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v6i doan dic hiéu trén mang t& bao bdi protein par (partion) noi xay ra sy tai ban
DNA, ciing nhu su phan bd nd cho cac té bao khi ching phan chia. Ngudi ta cho rang,
protein par ctiia mdi plasmid chi c6 mot chd (site) nhu vdy cho nén chi c6 mot phan tir
gin dugc v6i né thoi. Do do, cac plasmid co cic gen par cing nhau hodc giéng nhau

thi khong thé phu hop duoc.

Kiém tra tinh phu hop cho phép chia plasmid thanh cidc nhém khong phu
hop.Ching c6 dén hiang chuc nhém. Céc plasmid cung trong mot nhom thi khong phu
hop v&i nhau nghia 1a loai trir 1An nhau. Cac plasmid ¢ cac kiéu hinh khac nhau thi
cling c6 thé 1a khong phu hop. Thi du, trong nhém FI c6 loai plasmid F (yéu té sinh
duc), col (sinh colicin) va R (khdng khang sinh).Trén thuc té, viéc xac dinh nhém
khong phit hop con phtrc tap hon vi hién tugng loai trir bé mit (surface exclusion) dic
trung cho cac plasmid tiép hop. Van dé 1a & chd néu trong té bao c6 plasmid véi
dominiant twong tng, thi khi tiép hop DNA plasmid lot qua vo té bao rat khé khan.
Tan s6 van chuyén plasmid & day thap xudng 10 — 100 lan so véi tan sb chuyén vao
cac té bao khong chira plasmid. Cac plasmid vuot qua duge chudng ngai nay thi c¢6 thé

cung ton tai vitng bén voi plasmid-resident (c6 & sin), tat nhién néu ching 1a phu hop.

Plasmid tao cho té bao nhiéu tinh trang kiéu hinh khac nhau: tinh khang khang sinh
(tetracyclin, penicillin, chloramphenicol) bén vdi cation (bismut, cadimi, coban, thuy
ngan, chi, acsen), anion (acsenate, acsenite) cac chat gdy dot bién (acridin, ethyldium
bromide, tia tir ngoai), cac bacterioxin. Té bao c6 plasmid c6 kha ning phan rd sinh
hoc campho, xylol, napalia, nicotin — nicotiat, n-alkan, salixilat, tolyol; tong hop céc
khéng sinh, bacterioxin, hemolyzin, thube diét sau, sic td, cac khéng nguyén bé mat ,
H,S, toxin, fibrinolyzim; sir dung nhu ngudn cacbon nhiéu loai dudng khac nhau va
cac amino acid dic biét; tiép hop v6i cac chung vi kuan nhan; gay u budu & cay; thuc
hién cét va cai bién DNA.

Tom lai, cac dic tinh sinh hoc co ban cia plasmid 14 kha ning tai ban, tinh tiép
hop, xadm nhap va khong phu hop, loai trir bé mit va cac tinh trang kiéu hinh tao ra cho

vi khuan.
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* Di truyén F-Plasmid va thiét ké F’-Plasmid
Plasmid F 13 episome tiép hop cua té bao E.coli Ky, ¢6 su kiém tra chit ché tai ban.
Kich thuéc DNA vong cta nd khoang 94.500 cip nucleotide. Lot vao té bao, plasmid
nay thay d6i dac diém kiéu hinh cia ching. Té bao hinh thanh 16ng, ciing nhu tinh
nhay cam v&i phage MS2, f1 va f2, tré nén cac vat cho DNA, ngirng dam bao su phat
trién phage T3 va T7. Khi cac t& bao nay tiép hop thi su xdm nhap DNA cho (donor)

vao chung bi bao vay.

Operon tra chiu trach nhiém vé tinh tiép hop cua F-plasmid. Cac gen tir tra A dén
tra G dam bao su hinh thanh 16ng F, nhd ching ma c6 su tiép xtc so cip cua té bao
cho va té bao nhan. Gen tir tra T va tra S chiju trach nhiém cho su loai trir bé mat, con
tra MDIZ - cho su chuyén DNA vao té bao nhan. Viéc nay thyc hién béng cach dua
doan dut mot soi & site oriT vao va chuyén soi tir dau E’vao té bao nhan sao cho
operon tra chuyén vao sau cing. DNA dd chuyén va phan con lai ldp tc bién thanh

hai soi.

O cac plasmid viéc thé hién operon tra dugc kiém tra mot cach duong tinh bo1 gen
tra J. Con ¢ nhiéu plasmid twong tu F né bi trc ché bai repressor ¢ hai tiéu don vi ma
hoéa bdi gen Fin O (protein khong dac trung cho loai plasmid nay) va gen Fin P
(protein dac trung). Repressor tac dong 1€n operater tra O cua gen tra J va ngan chan
viéc tong hop san pham cta nd, nho vay ma dong thoi bao vay viée thé hién cta toan
bd operon tra. Operon tra cua F-plasmid khong bi tc ché, bdi vi né khong co
gen Fin O. Néu trong té bao dong thdi c¢6 cac F-plasmid va cac plasmid twongg tu F thi
san pham cua gen Fin O loai plasmid twong tu F nay tao nén repressor voi san pham

cta gen Fin P ctua F-plasmid va operon tra ciia nd bi trc ché.

Tai vung genom F-plasmid véi toa do 40.000-50.000 cdp nucleotit c6 cac gen va
cac vi tri chiu trach nhiém cho viéc tai ban sinh dudng va phan bd céc phan tt DNA
plasmid cho cac té bao con. Ving ndy, tach khoi DNA quy dinh yéu to F, van giir
nguyén cac dic tinh tai ban va dic tinh khong phu hop cua plasmid ban dau. Boi vay
nguoi ta goi n6 1a mini F-plasmid. Trong d6 c6 hai diém khoi dau (ori — site) con c6
gen rep, san pham ctia né rat can cho viée tai ban, ciing nhu cac locus inc B va inc C

ki€ém tra viéc tai ban.
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Céc san pham do vung par ma hoa 1am nhiém vu phan bd DNA cho céc té bao con.
N6 md hai gen sop va locus inc D. C6 1§, qua locus nay, DNA plasmid gan véi mang
sinh chat. Hién twong khong pht hop ¢ F-plasmid 1a do locus inc B va inc C quyét
dinh. Chung tién hanh bao vay viéc tai ban DNA plasmid, con locus inc D bao vay quéa
trinh phan bd n6. Hai qua trinh tao nén tinh khong phu hop cia plasmid nay hoat dong

hoan toan doc 1ap véi nhau.

Trong F-plasmid bén canh ving par c6 gen pif, san phim cta né 1am cho ngimg
viéc phat trién phage T3 va T7 trong té bao.Cac phan tir IS2, IS3 va Tn 1000 c6 trong
DNA plasmid 13 cac thanh phan céu trac dam bao viéc xdm nhap ctia F-plasmid vao
nhiém sic thé ciia vi khuan. Ching tic dong tuwong hd véi cac phan tir cia DNA
plasmid qua site tai to hop dic trung hay tai to hop phu thudc RecA va gan vao no &
céc cho khac nhau, theo céc hudng khac nhau phu thudc vao vi tri va nhiéu hudng cua

cac phan tu vi khuan.

Sau khi DNA F-plasmid xam nhap vao, t& bao tr¢ thanh t& bao Hfr, nghia 1a c¢6 kha
nang voi tin sd cao chuyén cac gen ctia minh mot cach dinh huéng sang té bao nhan.
Day 1a thi du vé k¥ thuat gen in vivo tién hanh trong ty nhién nho plasmid. Mot thi du
khac 6 thé 1a sy hinh thanh F -plasmid, nghia 13 cic F-plasmid chta cac gen vi khuan.
Céc plasmid nay khi sinh ra F-plasmid xam nhiém bj tach mot cach ngau nhién ra khoi
nhiém sic thé vi khuan. Vi vdy plasmid nay khong bi hu hong va nhu thé né giir
nguyén céac dic tinh tiép hop. Trén cac F’-plasmid nay DNA vi khuan va plasmid cach
nhau bo1 cac doan 1ap lai xudi chiéu cua cac phén tr IS. Néu khi tach F ’-plasmid khoi
cac nhiém sic thé vi khuan ma operon tra bi mat doan (du chi mot phﬁn) thi F’-
plasmid hinh thanh ciing s& khong con kha nang tiép hop nita. Trong moi trudng hop,

dé giit dugc kha nang tai ban, F*-plasmid phai con nguyén ving rep.

Tan sb hinh thanh tic thoi cac F’-plasmid tir té bao Hfr khong qué 10°. Vi vay,
ngudi ta di hoan thién mot sb phuong phap dé tach ching mot cach chon loc. Mot
trong nhiing phuwong phap d6 1a phuong phap Loy. Noi dung ciia n6 1a tién hanh tiép
hop cac té bao Hfr c¢6 F-plasmid cu trdi tai cic gen can thiét, véi cac té bao F-recA
chira cac bién di can cho viéc chon loc céac F’-plasmid. O day trong mot s6 té bao nhan
x4y ra viéc tai ban doan cho ctia nhiém sic thé, nghia 1a n6 thanh replicon ty l4p nhd

c6 chira cac gen F-plasmid. Céac té bao co cac replicon can thiét (F’-plasmid) duoc
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phat hién trén moi truong chon loc, & day bién di recA loai trir sy lua chon céc thé tai
t6 hop. Bang cach ndy da tao nén tap hop cac F’-plasmid bao trim toan bd nhiém sic

thé té bao E. coli.

Nguoi ta hoan thién mét phuong phap thuan loi hon dé thu nhan plasmid chira ca
gen vi khuan. Phuong phap nay sir dung phage Mu. Khi sinh san sinh dudng trong té
bao cac phage nay tao nén cac phan tr di gen (heterogen) vong. Ching dai 150 ngan
d6i nucleotit chira cac doan DNA vi khuan va nhiém sic thé phage. Néu trong té bao
vao lic xAm nhiém boi phage hodc cam ung (induction) prophage c6 mit plasmid tiép
hop & trang thai doc 1ap hodc gén doan, thi nd s€ tao nén cointegrate voi phén ttr DNA
di gen vong nhu F’-plasmid. Nguoi ta gitt plasmid nay bang cach tiép hop cac té bao
da chét vai cac té bao F-recA”. Nho cach ndy nguoi ta thu nhan cac plasmid-F’ chira
bat ky phtrc hop nao cac gen vi khuan, vi cointegrate c6 thé gdm mot vai phan tir

DNA di gen vong.

Viéc chuyén doan DNA vi khudn nhd plasmid tiép hop c6 thé thanh cong ngay ca
trong trudng hop gitta chung khong c6 méi quan hé bén. Thi du, F-plasmid khi tiép
hop chuyén bét ky gen vi khudn ndo vdi tan sé khoang 10 vao té bao nhan, ¢ day nd
gén nhd DNA nhan, nho tai to hop phu thudc recA khong co trong plasmid. Hién
tugng nay duoc goi 1a su diéu dong (mobilisation) nhiém sic thé tién hanh nho tii t6

hop phu thudc recF.
2.6 Transposon

Nhimng nim gan diy da hinh thanh khéi niém tinh khong 6n dinh ctia b den do cac
phan tir di truyén di dong gy nén. Chiing 1a nhitng doan DNA c6 kha ning di chuyén
ngay bén trong va giita cac nhiém sic thé. O phan trung tdm cac doan nay thuong la
nhitng 1dp lai xudi chiéu hoidc nguoc chiéu. Cau trGc nhu vay cO tén goi la
transposon. Transposon c6 nhiéu dic tinh dic hiéu, chung co thé chuyén cac doan
DNA nam gitra hai transposon va tao nén trén DNA nhiing ddt bién phan cuc, mét
doan va dao doan, chiing ciing c6 kha ning “bat” va “tat” cac gen bén canh chiing vi
trén transposon cd promoter va terminater phién ma. Nho céc dac tinh nay ma
transposon tién hanh viéc diéu hoa hoat tinh gen va phan héa té bao, dong thoi chiing

dong vai trd quan trong trong tién hoa ctia bo gen.
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2.6.1 Transposon vi khuin

Transposon vi khuan c6 kha nang chuyén vi nhd co ché tai to hop dic hiéu. Co ché
nay dam bao vi¢c gén transposon vao DNA thé nhan va tao nén sy mat doan, dao doan
va lip doan, ciing nhu loai trir chiing ra khoi DNA. Moi viéc nay déu do cac enzyme
¢ gen transposon ma hoa, thong qua cac doan lip lai xudi hodc nguoc nim & dau cac
transposon Vvi khudn. Do dai va thanh phz‘in cac doan lap lai co thé khac nhau & céc
transposon khic nhau, nhung & mdi phan tir thi chiing gan nhu 6n dinh theo kiéu cua
minh, nghia 1a khong thay d6i khi gin phan tir nay vao ché khac nhau. Pic tinh quan
trong cua transposon vi khuan 1 ¢ ca hai dau déu c6 ban sao xudi cia DNA nhén. Do
dai cac ban sao nay thuong 1a 5 hoic 9 cip nucleotide va thudng khong doi véi mdi
phan tir cy thé. O cho gan tir bat ki nguon nao, transposon duoc kéo thang ra bang céc

ban sao véi thanh phan khac nhau.

Tai ban DNA - dich

Nhiing lap lai cuoi

Phan trung tam

"
Tr ansposon

Hinh 2.10 Céu tric transposon vi khuén.

2.6.2 Phéan loai transposon
Theo muc dd phirc tap ciia cau tric ngudi ta phan lam ba loai tranposon:

Phin tir IS (Insertion sequences): Co cau tric don gian nhat, it hon 2.000 cip
nucleotide. Chung chi chira cac gen c6 kha ning di chuyén ching vi viy khong dem
lai cho té bao kiéu hinh nao d& nhan thiy ca. Tét nhién cac phan tir IS, cling nhu cac
tranposon khac, c6 thé xam nhép vao trong gen thuc hién cac chirc ning nhét dinh. Khi

ay co the nhan biét sy hién di¢n ctia chung qua su pha huy chic nang.
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Phin tir Tn (Transposon): C6 cau trac phurc tap hon trong thanh phan ciia né c6
hon 2.000 cap nucleotide. Chung tao tinh khang khang sinh va mubi kim loai ning cho
té bao, chira thong tin vé viéc téng hop enterotoxin, hemolysine, sur 1én men lactosae

v€ nguyén tac l1a cé thé mang bat ki gen nao.

Phage 6n hoa Mu: La loai transposon phirc tap nhat. Khi lam tan v& té bao co thé
phat hién chung & nhung diém khac nhau cta nhiém sic thé vi khuan, ¢ day sy cu ra
clia prophage khong thay dbi trong cac dong riéng. Trong truong hop phat trién sinh
dudng phage Mu, DNA ctia no tai ban trong nhiém sic thé vi khuan va dan dan cach
doan n6. Luc nay cac ban sao DNA phage Mu con c6 cac gen quyét dinh sy phat trién
sinh dudng va sy chin cua n6. Nhu vy phage Mu la loai transposon dac biét, vi n6 &

dang ton tai ngoai té bao.

Céc transposon vi khuan phan biét voi nhau bang mirc do hoi nhap (intergration).
Céc phan tr Tn7, Tn9, IS4, IS5 c6 mitc d6 hoi nhap cao. Cac phan tir Tnl0, IS1, IS2
c6 muc do hoi nhap trung binh. Cac phan tir Tn2, Tn4, Tn5 va DNA phage Mu noi
chung gin vao cac chd ngiu nhién cta bd gen.Tan sd chuyén vi cta cac transposon vi
khuén ciing bién di trong pham vi rong tir 107 — 10™. & cac diéu kién khac nhau hi n6

phu thude vao do dai cta transposon.
2.6.3 Co ché chuyén vi

Giit nguyén ban sao transposon & locus ban dau, nhan d6i doan DNA thé nhan ¢
chd gan transposon. Theo mo hinh nay, cac transposon trong qua trinh chuyén vi co
kha ning tai ban (khong tai ban cac ving DNA 14an c4n) va chuyén ban sao nay xay ra
nhu sau: O doan twong tng eznyme endonuclease dic hiéu cat cac soi DNA bd sung &
chd cach nhau khoang vai nucleotide, transposon xen vao giita cic dau vira hinh thanh,
cac doan mot soi sat canh né6 nhod DNA-polymerasae s& xay dung tiép hai soi va bién
thanh ban sao DNA dich.Cac dau lap lai ciia transposon 13 cac thanh phan céu tric can
thiét cho su chuyén vi (chi can mét doan mot ph'ém cac 1ap lai hai d4u 1am cho céc ph?m
tr IS va Tn mat kha ning chuyén vi). Con cau tric cta cac ban sao dich khong quan
trong dbi voi chuyén vi (thay mét trong cac soi sao bang thir ty nucleotide bat ki nao

d6 khong anh hudng déng ké dén dic tinh cta transposon).
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Céc transposon vi khuén c6 5 kiéu cai t6: (1) Trude hét, cac transposon khi chuyén
sang phan bén canh ciia gen nhap vao DNA theo hudng xudi chiéu hodc ngugc chiéu
so voi transposon ban dau. Luc ndy cac transposon l4n cdn c6 hudng xudi chiéu tac
dong viéc mat doan cua ving DNA nam gita ching. (2) Su doi hudng dian dén su
nghich chiéu. (3) Ngoai ra con thiy sy cung xen doan ghép ndi hai diém tai ban. (4)
N6 thuong hoan tat bing viéc phan huy phan cing xen doan va chuyén transposon dén
diém tai ban moi. (5) Ciing c6 thé xay ra viéc chuyén doan DNA nim giita hai

transposon dén vung khac cia gen.

Ban chat ctia co ché chuyén vi 13 sy tai t hop dic hiéu, khong phu thudc vao hé tai
ban cua té bao. Theo A. Campbell, 1980 tat ca cac hé tai to hop dac hiéu co thé chia
thanh hai kiéu: tai ban (replicative) va bao thi. Téi to hop dic hiéu doi hoi su nhan doi
bét budc phén t chuyén vi va thuc hién qua cac doan dau cua chung. DPdi véi su tai td

hop dic hiéu bao thi thi viéc nhan ban gen tic dong twong ho 1a khong bat budc.
2.6.4 Ung dung ciia transposon

Transposon c¢6 ung dung rong rii trong di truyén phan tir, chung déng vai tro cic
vat gay dot bién (mutagene). Nguoi ta thuong dung transposon Tn5 cho viée ndy. N6
khong dic hiéu 1am va vi vay dé chuyén dén nhiém sic thé, ciing nhu dén cac yéu t6
ngodi nhidm sic thé. Thong thudng cic transposon Tnl va Tn3 chuyén vao céc
plasmid. Néu chuyén dén cac plasmid khong 16n thi khéng c6 hau qua phu nao ca,
nhung néu gin vao plasmid 16n thudng kém theo su mét doan cic ving 1an cén ta

DNA plasmid.

DPiém gin transposon dé phat hién nho kinh hién vi dién td DNA di hop
(heteroduplex) hodc sy phan tich cit gidi han va ¢ thé dung lam cac diém méc dé do
khoang cach vat 1y giita cic gen. Nho cac transposon ngudi ta tao nén & cac chd can
thiét trén DNA cac ving dong nhat (homology) cho su tai t6 hop phu thudc Rec A va
cac diém cdt gioi han phi hop cho muc dich k¥ thuat di truyén.

Tinh chat cia DNA Mu tao nén cac dong xam nhap (cointegrate) duoc st dung dé
chuyén gen va thiét ké cac plasmid tai t6 hop d6 1a cac mini-MU phage di cét bo in

vivo hodc in vitro churc nang ly giai.
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2.7 Protein GFP
2.7.1 CAu tric va dic diém

GFP (Green Fluoescent Protein): 13 loai protein 1an dau tién dugc tim thiy vao nim
1974 nhu mot hop chit phat sang — aequorin — ¢ & loai sira jellyish Aequorea victoria

séng ¢ ving nudc lanh bién bac Thai Binh Duong .

glycine

tyrosine

threonine

Hinh 2.11 CAu tric Protein GFP.

La mdt hexapeptide c6 trong lwong phan tir 27 kDa, ciu tao tir 238 aa, v6i dic tinh
dac biét 1a tai trung tdm hoat dong ctia n6 co6 su tw dong dong vong cua 3 aa Serine® —
Tyrosine®® — Glycine® (Serine c6 thé thay thé bang Threonine). Khi chudi protein gip
lai doan nhé Ser — Tyr — Gly nay duoc chon siu vao bén trong lic nay ¢ nhiéu phan
g hoa hoc xdy ra. Glycine hinh thanh lién két vi Serine xay ra phan tng khir hydro
tao lién két doi hinh thanh mot vong méi voi Tyrosine, nhung tai sao Glycine lai hinh
thanh lién két véi Serine tao vong 5 canh 1a diéu ma chua ai biét. Hydro dugc phong
thich két hop véi oxy trong méi trudng tao phan tir nude (do d6 vi sinh vét chuyén gen
gfp phai nudi cdy trong méi trudng hiéu khi). Chinh sy chen lan ciia phan tir nuéc da
héap thu ning luong cua protein ngay khi no hip thu photon anh sang, do d6 phat lai
cling dudi dang anh sang & muc ning luong thip hon. Chudi protein c6 cu tric hinh
try ma bo 3 Ser — Tyr — Gly nam & phan 16i bén trong lam cho dic tinh niy cua protein
rat bén.

Vi dic tinh ndi bat nhu trén, gﬁn day gen gfp rat duoc quan tam st dung nhu hé
théng marker gen, reporter gen cho nhirng vi sinh vét bién doi gen. Vi tinh d& phat

hién chi cin quan sat dudi kinh hién vi phat huynh quang (epifluorescence
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microscopy), kinh hién vi tiéu cy laze (laser confocal microscopy), may dém té bao
(flow cytometry) va may quang phd do huynh quang (spectrofluorimetry); tinh 6n dinh
cao, ton tai lau trong vi sinh vat khong d& mat di nhu gen khang khang sinh; khong can
co-enzyme nhu cac hé théng phat mau, phat anh sang hay phat huynh quang khac (Thi
du nhu gen lux & prokaryote hay gen luc ¢ eukaryote ma hoéa cho sy hoat dong cta
enzyme luciferase can cac co-enzyme NADH cho luc hoic FMNH, cho lux ma céc co-
enzyme nay thi phu thudc nhiu vao ning luong du trir cua té bao vi sinh vat), gen gfp
xudt phat tir loai ca nén khong c6 sin trong hé théng gen ctia vi sinh vat nhu gen khang
khang sinh, hay gen lux ... nén khong xdy ra phan Gng duong tinh gia khi kiém tra.
Ngoai ra voi dic tinh d& quan sat, d6 chinh x4c cao, khong pha hity té bao, khong gay
ddc cho té bao va co thé kiém tra ting té bao chi co 1 ban sao ngudi ta ding quan sat
qua trinh hoat dong bén trong khi vi sinh vat xam nhap vao ki chu (Thi du nhu quan
sat Agrobacterium, Rhizobium khi né ki sinh vao ré cdy ), quan sat sy hinh thanh

khuan lac, mat do té bao qua cac phase ciing twong duong cudng do phat sang.
2.7.2 Tinh hinh nghién ciru vé gen gfp

St dung gen gfp nhu mot loai marker dung kiém tra sy sdng sot cua vi khuan
Pseudomonas sp. UG14Gr c¢6 kha ning khoang héa phenanthrene trong dat nhiém
creosote (Deena Errampalli, 1998), gen gfp nhu mot loai marker dé nhin thay dé kiém
soat vi khuan tong hop acid lactic trong hé sinh thai phuc tap (Karen P. Scott, 1998),
gen gfp nhu hé théng marker va reporter trong vi khuan Helicobacer sp. (Christine
Josenhans, 1998), gen gfp nhu mot reporter biéu hién gen, mot marker sdng nghién
ciru nam Phytophthora parasitica khang nicotianae gy bénh trén cdy thubc 14
(Arnaud Bottin, 1998)

Yeoung-Seuk Bae va Guy R. Knudsen, 1999 str dung Polyethylene-glycol dong
bién nap gen tong hop B-Glucuronidase (GUS) va gen tong hop GFP (Fluorescent
Protein Genes ) vao nam Trichoderma harzianum dé kiém soat sy ting truéng va hoat
dong ciia nam trong dat. Con Pieter van West va cong su, 1999 sir dung phuong phap
bién nap dua trén CaCl, va PEG (Polyethylene-glycol) chuyén gen gfp va gen gus nhu
mot reporter gen nghién ctru nam Phytophthora palmivora gy bénh trén thuc vat.

M. Lowder va cong su, 2000 nghién ctru tinh trang thiéu dinh dudng (Starvation),

tinh trang sdng nhung khong c6 kha ning ting sinh (Viable-but-Nonculturable State )
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c6 anh huong nhu thé nao dén kha ning phat sang cua vi khuan Pseudomonas
fluorescens A506 di duoc danh dau gen gfp

Janus A.J. va cong sy, 2002 kiém tra tai chd (In situ detection ) viéc chuyén gen
theo chiéu ngang cua cac yéu t6 di truyén di dong bang cach xay dung t6 hop gen
reporter gfp va promoter lac chuyén vao vi khuan. GFP phat ra nhitng budc sdng mau
khac nhau cho phép xac dinh hoat dong ting trudng, vi tri t& bao cho, té bao nhan. Con
R. Bhatia , 2002 thi xdy dung marker gfp vao vi khuin Bradyrhizobium cho nhimng
nghién ctru sinh thai vé su canh tranh, séng sot trén dat, trén moi truong chira than da
Trong ndm 2003 thi Johan Goris d4 nghién ctru su da dang cta nhitng vi khuan hoat
dong cong ranh dua trén plasmid pC1-gfp lam giam kha nang san xuat 3-chloroaniline

Tina S. Boldt, 2004 da nghién ctru nhiéu hé thong reporter gfp khac nhau dé kiém
so4t hoat dong vi khuan Pseudomonas fluorescens F113 dinh cu trén 1é cay linh ling
phat trién qua nhiéu giai doan ting truong khong phu thudc vao su suy thoai 3-
chlorobiphenyl. Trong nim d6 Gejiao Wang va cong su st dung Real-time PCR dé
dinh lwong dong Pseudomonas putida danh diu gfp trong qua trinh suy giam 2-
chlorobenzoate trong dat. Dén Ninwe Maraha va cong sy thi kiém soat tinh trang sinh
1y ctia vi khuan Pseudomonas fluorescens SBW25 danh dau gfp ¢ nhiing diéu kién
dinh dudng khac nhau trong dat bang may dém té bao (flow cytomerry).

Chong Zhang va cong su, 2005 kiém tra nhanh vi khuan Enterobacer aerogenes
danh dau gfp trong diéu kién ki khi bang phwong phap AFR (Aerobic fluorescence
recovery)

So qua tinh hinh nghién ctru trén thé gidi, chiing ta thay gen gfp dugc str dung rong
rdi nhu hé théng marker gen, reporter gen nham kiém soat hoat dong cua vi khuan
trong nhiéu méi trudng khac nhau (dat, nudc, khong khi).Sau day toi xin néi so qua vé
hé thng reporter gen va marker gen.

H¢ thong reporter gen:

Bat cir mot gen la nao duoc chuyén nap, né chi cé thé duoc thé hién khi c6 mot
chudi promoter thich hop kém theo n6. Viéc chon lgc promoter nhu vay phai tuan theo
trinh ty: & dau, khi nao, bao nhiéu va trong diéu kién thé hién nhu thé nao, viée st

dung promoter nhu vay cling doi hoi can cé nhirng vector tuong tng.
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Mot sb promoter théng dung:

35S promoter cua virus gy bénh kham rén cay cai bong.

Ubi promoter “ubiquitin” ctia ciy bép.

RYMV gen RdRp cua virus gay bénh vang 14 Iua & Chau Phi.

Nos promoter “nopaline Synthase” cua Agrobacterium tumerfaciens.
hpr gen khang hydromycine ctia Streptomuces hygroscopius.

uidA gen “B-glucurnidase” cua Escherichia coli.

Reporter gen c6 thé dugc sir dung dé xac dinh mot chudi promoter da dugc phan
lap. Nhitng gen c6 tinh chat reporer nhu vay déu mang trong né chudi ma protein, rat
dé duoc phat hién. Thi du: GFP cua Aequarea victoria dugc xem qua kinh hién vi phat
huynh quang; B-glucurnidase (GUS), mdt enzyme ciia E. coli ¢é tinh chat giéng nhu p-
galacosidase, phan giai hop chat X-glucuronide cho san pham thiiy phin c6 mau xanh
duong dam.

Reporter gen co tinh chit doc 1ap khong phai gen hop nhat vao b gen cia co thé
méi. Sy thé hién ra “transient” ciia reporter gen c6 thé dugc sir dung dé khang dinh
bang phuwong phap mé hoc (hisochemical) hoic huynh quang (fluorimetric) nhu uidA
cia vi khuan ma hoa B-glucurnidase, phuong phap héa xa hoc (radiochemical) nhu
CAT, chloramphenicol acetyltranferase, phuong phdp quang hoa hoc
(chemiluminescence) nhu lux ctia vi khuan hodc luc, lucciferase cia dom dom.

H¢ thong marker gen

Marker gen 14 nhitng gen dung dé chon loc. Cac plasmid dugc st dung trong
chuyén nap gen chira dung bén trong no: reporer gen va nhitng marker gen mang tinh
chon loc. Piéu nay giup chung ta xac dinh nhiing t& bao nao di duoc chuyén nap trén
co s¢ tang trudng cua ching trong moi trudong chon loc, tao ra két qua bat hoat, hodc
khong gay doc tinh ciia hop ngin can. Nhitng marker chon loc ¢6 tinh thong dung nhat
la gen khang khangg sinh.

2.8 Phwrong phap danh dau miu do

Co s& clia mau do chinh 1a dic tinh bat cip bo sung cua nucleic acid. Dé phat hién
mét trinh ty xac dinh, ban dau ta chi cAn mot ban sao trung thuc cua trinh tu Qiy, ban
sao nay dugc danh d4u dé d& nhan biét va dugc goi 1a ma do. Qua su lai ctia mau do

v6i trinh ti bo sung, ta co thé phat hién, dinh vi duogc trinh ty ay trong bat ky hdn hop
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nucleic acid nao. Tém lai, mau do c6 cac dic tinh sau day: (1) Tinh chuyén biét: Mau
do 1a mdt ban sao ciia mot gen nhét dinh nén chi lai véi gen do.(2) Tinh nhay: Mau do
la mdt phan tir dugc danh dau nén d& phat hién va dinh luong.Do cac yéu clu ¢6 tinh
k¥ thuat, nguoi ta khéng dung ban sao nguyén ven cua mot gen dé tao mau do ma chi

str dung mot doan nhod cua gen (Nguyén Dinh Huyén, 1998).

2.8.1 Phwong phap nick — translation

Nguyén tic cia phuong phap nay nhu sau: DNAse I s& cit phan tir DNA ¢ nhiéu vi
tri tao nhitng 16 thung phan bd mot cach ngiu nhién trén ca hai mach. Tir nhiing 16
thing nay, DNA polymerase I mot mat “gam” dan mach bi cit theo chiéu 5° — 3 (nho
hoat tinh cta enzyme exonuclease 5’ — 3°), mit khac tong hop bu doan bi thiéu (nhd
hoat tinh polymerase). Do trong phdn tng c6 su hién di¢n ctia mot loai nucleotide
danh dau (thuong 1a dATP) nén doan tong hop mdi sé mang nhiéu nucleotide danh
dau. Két qua cudi cung DNA dugc danh dau trén khip chiéu dai phan tor (Kurt
Weising va cong su, 1995; Hame va cdng su, 1995; Lé Dinh Luong, 2001).

2.8.2 Phuwong phéap random priming (thiét 1ap moi ngiu nhién)

Dau tién, mau do dugc bién tinh bﬁng nhiét r6i 1am lanh dot ngdt. Nguoi ta thém
vao phan tmg mot hdn hop cic oligonucleotide tong hop (thuong 13 hexa hoic
octanucleotide). Cac hexanucleotide ndy twong tmg voi tit ca cc trinh tu to hop co thé
c6 trén 1y thuyét. Nhu vay, chac chan mot vai hexanucleotide trong sd d6 s& bat cap
duoc v6i hai mach don cua mau do. Luc d6, chung tré thanh primer cho DNA
polymerase hoat dong tong hop mach bd sung. Vi mot trong bdn loai nucleotide thém
vao phan tng dugc danh ddu nén mach méi tong hop ciing s& dugc danh ddu. DNA
polymerase thuong st dung la doan Klenow ctia DNA polymerase I hodac T7 DNA
polymerase (Kurt Weising va ctv, 1995; Hame va ctv, 1995; Lé Pinh Luong, 2001).

2.8.3 Phwrong phip dinh dau End labelling (d4nh diu & dudi)
Dung cho hé thong danh déu phéng xa, trong k¥ thuat nay enzyme polynucleotide
kinase duoc st dung dé chuyén nhém phosphate nim ¢ cubi ATP sang dau 5°-
hydroxyl cua cac phan tir nucleic acid. Néu nhu ATP dugce danh ddu phong xa, thi nd

s€ san sinh ra nucleic acid dugc danh dau véi hoat tinh dac hi¢u tuong doi thap, boi vi
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chi c6 dudi ctia mbi phén tir duge danh diu phong xa (Kurt Weising va cong su, 1995;

Hame va cOng sy, 1995; Lé Dinh Luong, 2001).

2.8.4 Phuwong phap photobiotin

Photobiotin c¢6 tén khoa hoc N- (4- azido- 2- nitrophenyl)- N’- (N- d- biotynyl- 3-
aminopropyl)- N’- methyl- 1,3- propanediamine. N6 1a mot dong phéan cta biotin man
cam voi anh sang. Goc ¢6 hoat tinh voi 4anh sang “aryl azide” duoc gin vao biotin
thong qua mot nhanh da nap nang luong goi 1a “linker”. Khi photobiotin phat quang
vO1 anh sang théy duoc rat rd, su hién dién cua nucleotide di dugc danh dau (Bui Chi
Biru va Nguyén Thi Lang, 2000).Phuong phap danh diu photobiotin 1 mot phan tmg
hoa hoc, khong phai 1a mot phan Gng enzyme. Vit liéu trong danh dau photobiotin bén
hon va ré hon so v6i phan ung enzyme. Pay 1a mdt phuong phap nén dugc &p dung
trong truong hop str dung mot sé lwong 16n thé mau do (miu do) ma khong can phai

qué nhay cam (Karcher, 1996).

2.9 Lai phan tw

2.9.1 Khai ni¢m v¢ lai phén tir

Sau khi hai mach cta phan tt DNA tach roi nhau dudi tac dong cua nhiét do tai
nhiét do bién tinh (T,,), su bat cip trd lai s& khong xay ra néu nhiét d6 phan tng ha
xubng dot ngdt; luc do phan tir DNA s& ton tai trong méi trudng & dang mach don
dudi mot cau hinh khong gian vo trat tu. Nguoc lai, néu sau khi hai mach tach roi,
nhiét d§ duoc lam giam tur tir cOng voi diéu kién thi nghi¢m thich hop, hai mach s¢€ bét
cap trd lai. Hién tuwong nay goi 1a su lai phan tor (molecular hybridization), voi hai dac
diém sau:(1) Dic hiéu tuyét ddi: Su tai bat cip chi xdy ra giita hai trinh ty hoan toan
bd sung diu ching chi c6 hai ban sao nam l4n gitta hang triéu trinh ty khac.(2) Céc
trinh ty bd sung co thé 1a DNA hay RNA, dan dén su hinh thanh cac phan tir DNA-
DNA, RNA-RNA, hay cac phan tir lai DNA-RNA.

2.9.2 Cac yéu t6 anh hwdng dén s lai phan tir

e Nong d6 DNA va thoi gian phan tng: Dé su bt cip giita hai mach don xay ra,
cac trinh tu bd sung phai tién dén gan va & vi tri di dién nhau. Nhu vay tan sb bét gip
gitra hai trinh ty bod sung s€ quyét dinh qué trinh tai bét cap. O mot nhiét d6 xac dinh,

hai chi tiéu 4nh huéng dén tn sé gip g& 12 ndng 46 DNA va thoi gian phan tng. Nong
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d6 DNA, nghia 13 sb luong céc trinh ty bd sung, cang cao thi xac suit chung tiép xtic
v6i nhau cang tang; két qua 1a phan tng lai phan tir ting 1én. Twong ty, thoi gian phan
mg cang dai thi xac suét ndi trén cang 16n hon va s lwong phan tir lai ting dan cho
dén khi toan bd céc trinh tu bd sung déu tai bat cap.

e Nhiét do: Toc do phan ung lai phu thudc nhi¢t 6. Thong thuong tde do phan
ung lai cuc dai ¢ nhiét do thép hon T, cua chinh nucleic acid d6 do 25 %.

e DO dai cua cac trinh tu: Tdc do lai tang ti 1€ thuan vdi can binh phuong cua do
dai cac trinh ty bo sung.

e Luycion: Nong d6 NaCl 1M lam ting toc d6 phan tng 1én tir 5 d&én 10 1an. Nong
do NaCl vuot qua 1,2 M phan g lai hoan toan khong con tac dung.

2.9.3 Cac kiéu lai phén tir

2.9.3.1 Lai trong pha l6ng
Céc trinh ty bo sung (cac mach don) nam trong moi trudng 1ong 1a mot dung dich
dém. Su lai phan tir xay ra khi cac trinh ty nay gip nhau do chuyén dong nhiét va khi
nhiét d0 moi trudng thép hon T,, it nhat vai d6.Trong thuc té , nhiét d6 lai duoc chon
thip hon T, khoang 15°C; hon nita, ngudi ta con thém formmide dé lam giam nhiét
do lai. Pbi vai nhitng trinh ty ngén, nhiét do lai dugc tinh theo cong thirc da néu &

phan trén. D6i véi cac trinh tu dai, nhiét d6 lai thong dung 1a 42°C.

2.9.3.2 Lai trén pha rin

Lai trén pha rdn c6 cung nguyén tic véi lai trén pha 10ng. Diém khac biét ¢ day 1a
mot trong hai trinh ty b6 sung (thuong 13 trinh ty dich hay trinh ty can tim) duoc cb
dinh trén mot gia thé ran.Thuén loi cta viée st dung gia thé ran 1a tao d& dang trong
thao tac va trong vi¢c tach cac trinh tu khong lai ra khoi cac phan tur lai. Mat khac con
ngin sy tai bat cap gitta hai mach ciia cing mot phan tir. Bu lai viéc phan tich dinh
lugng cac phan tur lai sau d6 kém chinh xac va hi¢éu qua lai thép. That vay, van tde lai
trén pha ran thip hon 10 1an so véi van toc lai trong pha 1ong do mét phan cac nucleic
acid duoc cb dinh trén gia thé bi che khuét, khong tiép xuc duoc voi cac trinh ty bd

sung.
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Trong rat nhiéu tng dung ctia cac phuong phap lai trén pha rin, ndi bt 1én ba
phuong phap duoc sir dung rong rii nhat 1a: phuong phap Southern blot, Northern blot
va dot blot. Trong d6 phuong phap nay cho phép dinh luong twong d6i mot DNA dic
trung trong mot hdn hop DNA ma khong can phai phan tach chung ra. Phuong phap
nay cé thé duoc sir dung cho RNA.Trong phuong phap nay nguoi ta khong chuyén
nucleic acid tur gel 1én mang nhu phuong phap Southern blot hayNorthern blot ma dat
trye tiép mot lwong mau nho 18n mang lai thanh mot diém — dot. Qua trinh lai va phat

hién phan tir lai gidng nhu dé cap ¢ trén.
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Phian 3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1 Thoi gian va dia diém thyc hién khéa luin
Thoi gian:Khoa luan dugce tién hanh tir thang 02 nim 2006 dén thang 08 nim 2006.

Dia diém: Trung tdm Phéan Tich Thi Nghiém Hoéa Sinh Trudong Pai hoc Nong Lam
Tp. HO Chi Minh va phong 118, 105 B Mén Bao Vé Thuc Vat, Khoa Nong Hoc,
Truong Pai hoc Nong Lam Tp. HO Chi Minh.

3.2 Vit liéu va phuwong phap nghién ciru
3.2.1 Vat li¢u thi nghiém

3.2.1.1 Vi khuan E.coli DH5a (A-pir) chira plasmid pUT-gfp

Trong thi nghiém nay st dung mot bién thé ctia GFP, d6 1a thé dot bién P11 co su
thay d6i & vi tri 167 aa Isoleucine thanh aa Threonine l1am thay d6i budc song kich
thich 1én muc t6i da tir 396 nm thanh 471 nm trong khi khongg cé su thay d6i budc
song phat ra 502 nm so véi 508 nm ctia GFP binh thuong.

Poan PpsbA — RBS — gfp duoc thiét ké nhu sau: Doan gfp (P11) duogc cit ra tir
plasmid pGEMEX-2(P11) st dung cip enzyme cat Nedl — BamHI, sau d6 dugc chén
vao sau vung RBS (T7 gen 10) dai 35 bp cta plasmid pET22b, lai tiép tuc duoc cit ra
bang cip enzyme Xbal — BamHI, doan nay duoc chén tiép vao ving MCS cia
plasmid pIC19H nham sir dung nhiing vi tri chén nay cho qua trinh subclone.Promoter
psbA 13 promoter ciu tric, manh, pho ki chii rong phéan 1ap tir Amaranthus hybridus ,
cit ra tir plasmid pRL427 bang enzyme Xbal, doan 170 bp nay duoc chén vao ving
MCS nim truéc ving RBS — gfp, lai duoc cit ra bang cip enzyme Bglll — BamHI
chén vao plasmid pUC18Not, tiép tuc cat ra bang enzyme Notl va chén vao plasmid

pUT mini-Tn5 hinh thanh plasmid pUT-gfp.
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pUTgfp

B400 bp

Hinh 3.1 Céu triic plasmid pUT-gfp.

3.2.1.2 Vi khuan E.coli DH50 (A-pir) chira plasmid pRK600
Plasmid pRK600 12 mot helper plasmid duoc st dung dé huy dong nhiing plasmid
16n thong qua oriT, nd khong tai ban 1én, nhung sau mot thoi gian cho phép biéu hién
gen van chuyén RK2 (S.Klein) chira cac yéu to mob™ va tra™.
3.2.1.3 Vi khuan Pseudomonas fluorescens
Bo mau Pseudomonas fluorescens duoc giit - 70°C, do céc anh chi trudc d phan
lap va giir nguon. Cac dong duoc chon tir bd miu nay duoc dem ra ra dong va ting
sinh trén mo1 truong LB. Cac dong dugc chon dya trén dic tinh: phat sing manh trén
moi truong KB, c6 tinh dbi khang cao, c6 kha ning ki sinh trén ré cdy ca chua.Sau qua
trinh chon loc thdy dong Pseudomonas fluorescens 73 tuong d6i t6t hon nhimg dong

Pseudomonas fluorescens khac.

Khuan lac
phat sang

Khuin lac
khong phat sang

Hinh 3.2 Vi khuin Pseudomonas fluorescens

nudi trén moi trueong KB sau 24 gio.
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Biang 3.1 Pic tinh va ngudn gdc mdt s6 dong vi khuin va plasmid lién quan

trong thi nghiém

Dong va plasmid Pac tinh

Nguff)n

E.coli DHS5a (A-pir)  Thi pro hsdR recA;

chromosomal RP4: tra*:

Sm/Spt

pRK2013 Km"®: ColE1 ori; RK2-mob;
RK2-tra

pPRK600 ColE1 replicon with RK2
transfer region, helper
plasmid; Cm®

pUTmini-Tn5 Ap": KmR; delivery plasmid
for mini-Tn5

pUC18Not ApR; lacZ; oriColE1; MCS

flanked by Notl sites
pPGEMEX-2 (P11)  Ap"; T7 promoter; contains

P11
pET22B Ap®; lacl; f1 ori
pIC19H ApR: lacZ
pRL427 ApR: psbA promoter
pUTgfp Delivery plasmid for

mini-Tn5::gfp; Ap~; Km";
oriT(PR4); oriRK6

Simon va cong sy, 1983

Figurski, D. and Helinski,
D.,1979

Finan va cong su, 1986
Herrero va cong su ,1990
Herrero va cong su ,1990
Heim va cong su, 1994
Novagen, Madison, WI
Marsh, J.L., Erfle, M. and
Wykes, E.J. (1984)

J. Elhai and C.P. Wolk,

unpublished

Tombolini va cdng su,

1997

Ap" gen khang Ampicillin
Km® gen khang Kanamycin
Sm” gen khang Streptomycin
SpR gen khang Spectinomycin
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3.2.2 Cic thiét bi, dung cu

May dién di May chup gel

May lac dinh 6n May vortex

May chiéu tia UV Kinh hién vi ¢6 chiéu huynh quang
Bon nudce 6n nhiét (water bath) Ta ciy vo trung (micro flow)

Ta - 20°C, - 70°C Ta sdy dung cu

Noi hap (Autoclave) May ly tam

May do Ph Can k¥ thuat

Ong nghiém, dia petri Eppendorf 1,5 ml, 200 pl
Micropipette (0.5-10 ul ; Pipet va dau tip cac loai

10 - 100 pl; 100 - 1000 pl)
3.3 Phuong phap nghién ciru

3.3.1 Phwong phap triparental mating tiép hop doan gen gfp vao vi khuan
Pseudomonas fluorescens (c6 tham khao tir bai bao ciia Paul D. Shaw thang 1

nam 1997 trén tap chi Journal of bacteriology )

Budc 1: Nuoi riéng 3 dong vi khuén trong ta lac dinh 6n & 280C, tdc dd lac 150
vong/phiit, & qua dém.

e Vi khuan cho:Vi khuan E.coli DH5a (A-pir) chtta plasmid pUT-gfp trong 5ml
moi truong LB chira Ampicillin (50 pg/ml) va Kanamycin (50 pg/ml)
e Vi khuan hd tro: Vi khuan E.coli DH50 (A-pir) chtta plasmid pRK600 trong 5

ml méi truong LB chira Chloramphenicol (20 pg/ml)

e Vi khuan nhén: Vi khuan Pseudomonas fluorescens trong 5ml LB, tiy dong ma
c6 chira loai va ndong do khang sinh thich hop.

Budc 2: Hut 1an luot 3 dong véi ti 18 vi khuan cho: vi huan hd tro: vi khuan nhin =
1 : 1: 3 cho vao ependorf 1,5 ml, vortex k¥, ly tdm 12.000 vong/phut, 1 phut,
200C. Thu sinh khdi, rira lai voi 1 ml nuéc hdp vo trung. Cho thém vao
eppendorf 100 - 200 pl nudc hip vo tring hoa tan sinh khéi, dem vortex k¥.

Budc 3: Cay dich vi khuan 1én dia moi truong KB, bang cach sir dung pipette nho
tung giot (khoang 1l ) 1én moi truong u 6 — 24 gio ¢ 280C.

Budc 4: Sau khi khuan lac hinh thanh, cho tiép 1ml nu6c hap vé tring vao dia petri

hoa tan cac khuan lac. Tiép tuc hut khoang 100 pl dich vi khudn sang dia méi
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truong M9 (chira Kanamycein 50 pg/ml) trang déu trén bé mit moéi trudng, G 12 —
48 gid ¢ 28°C.
Chon nhiing khuén lac thudn bang cach str dung que tdm da hap, say.

e Cay diém sang dia méi truong M9 (chtra Kanamycin 50 pg/ml) dé gitt miu
danh cho xem kinh hién vi.

e Cay sang 5ml mdi truong LB (chira Kanamycin 50pg/ml) cho vao tu lic dinh
on, nhiét d6 280C, téc do lic 150 vong/phut. Sau 48 gid ting sinh, dich khuan thu
dugce dem di ly tAm dé thu sinh khéi.

3.3.2 Ly trich DNA tong so tir cac dong vi khuan Pseudomonas fluorescens da
tiép hop

Trong nghién ctru nay, ching t6i di str dung phuong phap tach chiét DNA theo
phuong phap sir dung CTAB/NaCl da c6 cai tién, qui trinh thyc hién nhu sau:

Budcl: St dung sinh khéi vi khuan da duoc tang sinh ¢ trén dé tién hanh ly trich
genomic DNA.

Budc 2: Thu sinh khdi vi khuan bang cach ly tim 10000 vong/phit, Sphut, 4°C.
Rira sinh khdi thu duge voi 1 ml nude cat hai 1an vo tring va dénh tan bang
vortex (3 1an).

Budc 3: Hoa tan sinh khdi vi khuan thu duoc trong 567 pl dung dich TE va danh
tan bang vortex, thém 30 pl dung dich SDS 10% va dénh tan bang vortex. Sau d6
16 37°C khoang 1 - 2 gio.

Budc 4: Cho thém vao 100 pl dung dich NaCl 5M, hoa tan that k¥ bang vortex.

Budc 5: Thém vao 80 pl dung dich CTAB/NaCl (khoang 1/10 thé tich). Pha tron
(danh tan bang vortex), & 65°C trong 10 phut.

Budc 6: Thém 500 ul dung dich hon hop phenol/chloroform/isoamyl alcohol (25 :
24 : 1; v/v) . Hoa lan déu bang lic tay, ly tim & 14.000 vong/phut10 phut 4°C.

Budc 7: Thu hét dung dich bén trén (dung dich DNA) cho vao dng ly tim méi (néu
khong thé phan biét mit phan cach chung giita cac dung dich, c6 thé ly tam lan
nita ¢ toc d6 16n hon).

Budc 8: Thém 780 ul dung dich hon hop chloroform/isoamyl alcohol (24 : 1 ; v/v).
Hoa 14n déu bang cach lic tay, ly tam 12.000 vong/phut, 10 phuat, 4°C.
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Budc 9: Thu lay dung dich bén trén cho vao 6ng ly tAm méi (khoang 500 pl). Két
tia DNA véi isopropanol, dung khoang 0,6 thé tich ctia dung dich (khoang 300
ul) va u & ta - 20°C, 30 phut. Sau d6 ly tim 12.000 vong/phit, 10 phut, 4°C, lay
két tha sau khi ly tam.

Budc 10: Rira két tia bang cén 70% (khoang 500 pl). Tét hon cé thé dung ethanol
70% duge lam lanh & - 20 °C, nghiéng nhe qua lai, ly tam 13.000 vong/phut, 10
phut, 4°C. D6 con ra hét va lam kho bang cach cho con bay hoi.

Budc 11: Hoa tan két tua trong 40 pl dung dich TE 1X, dem mau giit ¢ ta 4°C
trong sudt thoi gian thir nghiém.

Kiém tra két qua ly trich genomic DNA

Chuan bi gel agarose 0,8%: Can 0,1g agarose cho vao 12,5 ml TAE 0,5X, lic nhe
cho agarose phan tan déu, dem dun trong 10 viba & 650 W, 2 phut. bé nguoi, dd vao
khuon c6 gin luge vé6i s giéng mong mudn. Cho gel dong (thuong 30 phut), rat lugc

ra va bat dau tién hanh nap mau.

Nap mdu, xdc ldp cdc théng sé dién di va doc két qua: Hit 2 ul genomic DNA da ly
trich & trén, trén déu véi 2 ul dém tai mau (loading buffer) 6X, sau dé hit hén hop
dung dich bom vao giéng twong iing véi sé mau da xdc ldp truée cia gel agarose 0,8
%. Gel duoc dat trong déem TAE 0,5 X, hiéu dién thé 100 V, 250 mA va thoi gian chay
la 15 phit. Sau dé, gel dwoc ldy ra va nhudm trong ethidium bromide 20 phiit, rira
sach va xem két qua ly trich bang mdy Gel Doc 2.000, sir dung phan mém Quatity One
2.000 (Bio - Rad).

3.3.3 Phwong phap Dot Blot

3.3.3.1 Chuyén DNA Ién mang

Bude 1: Chuan bi mang Hybond N kich thuéc 20 cm x 12 cm, dung viét chi ké
ting 6 vudng 2 cm x 2 cm qua mot 16p gidy mong chi dé lai nét mo, chira 2 bién

khoang 2 cm dé dé thao tac.

Budc 2: Lam bién tinh DNA:Cho 40 pl DNA di duoc pha lodng vao eppendorf
200 pl, dun s6i manh trong 7 phit, chuyén nhanh 1én da giir trong 2 phut.Cho tiép
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40 ul dung dich dém bién tinh (NaOH 0,5M; NaCl 0,15M), vao eppendorf dé 40
phuat ¢ nhiét 4o phong.

Budc 3: Chuyén 1én mang.Huat 4 ul dung dich DNA di bién tinh cua ting mau 1én
timg 0, ding may sdy sdy kho 6 nay rdi méi 1lam 6 tiép theo, tranh dé cac mau
tiép xtic nhau.

Budc 4: Lam kho mang.Dung kep gitt mot goc mang va lam ddu bé mat chira DNA
ciia mang. Pit mang vao trong ti sdy, mang dugc U ¢ 65°C trong khoang 1 gid

cho dén khi cac géc mang co lai.

Budc 5:C6 dinh DNA trén mang.Mang sau khi duoc 1am kho, dugce dem xir Iy dudi
UV trong ti GS GENE LINKER ™ UV CHAMBER (Bio - Rad) trong 50 gidy
(cht ¥ bé mat DNA cuia mang hudng 1én).

Budc 6: D6 vao khoang 150 ml dung dich dém trung tinh (Tris — HCI 0,5M; NaCl
0,15M; pH 7,0) vao mot cai khay, cho mang vao lic nhe trong 1 phut, co6 thé 1ap
lai.Mang duoc i & 65 °C trong khoang 1 gio cho dén khi cac goc mang co lai 1a
dugc. Sau d6 mang dugc dem ra dé chuan bj lai (hodc cling c6 thé gifr lai trong

hop kin cho dén khi tién hanh lai).

Hinh 3.3 Mang Hybon-N sau khi
chuyén DNA Ién mang.

3.3.3.2 Phuong phip ly trich DNA plasmid sir dung SDS_kiém (theo quy

trinh ciia Sambrook va cong sw, 1989 c6 sira ddi)

Bude 1:Hut dich vi khuan cho vao eppendorf 1,5ml, ly tim dé thu sinh khéi &
10.000 vong/phut, 5 phat, 20°C, lip lai nhiéu lan dé thu hét dich vi khuin.Rira

sinh khoi bang 1ml nudce cat vo trung .
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Budc 2: Cho 150 ml dung dich 1 vao eppendorf chira sinh khdi, vortex cho dén khi
sinh khéi vi khuan tan hét. Cho tiép 150 m dung dich 2, dao nhe. Sau d6 thém
150 ml dung dich 3, ddo nhe .Ly tim 12.000 vong /phut, 10 phuat, 20°C, thu dich
ndi cho vao eppendorf méi twong tmg.

Buéc 3: Cho vao mdi eppendorf 300ul phenol/Chloroform/isoamylalchohol
(25:24:1), vortex déu, ly tim 10.000vong/phut, 5 phut, 20°C, thu dich nbi cho vao
cac eppendorf méi tuong Ung.

Budc 4: Cho vao mdi eppendorf 300ul Chloroform/isoamylalchohol, lic déu ly
tam 10.000 vong/phut, 5 phat 20°C, thu dich ndi cho vao eppendorf méi tuong
ung.

Buéc 5: Thém vao mdi eppendorf 300.ul Isopropanol, i & -20°C trong 30 phit, sau
d6 ly tam 13.000vong/phut, 20 phat 4°C. Hat bo dich ndi thu ké taa.

Budc 6: Rira tia bang cach cho 500 ul ethanol 70 % lanh vio mdi eppendorf ly tim
13.000 vong/phut, 10 phat 4°C. Hat bo dich ndi thu két tua va 1am kho bang cach
ip nguoc trén gidy tham.

Budc 7: Cho 40 ul TE vao mdi eppendorf dé hoa tan két taa.

Budc 8: Hat 2 pl DNA tron déu véi 2 pl loading dye chay dién di trén agaose nong

d6 0,8 % trong 30 phut dé xem két qua tach chiét

3.3.3.3 Thue hién danh ddu doan DNA plasmid pUT-gfp
Str dung DNA plasmid pUT-gfp dugc ly trich tir vi khuan E.coli DH50 (A-pir) chira

plasmid pUT-gfp co kich thuédc 8,4 kb dé lam mau do.Trude khi thyc hién phan @ng

danh diu can phai pha lodng dung dich cross - linker thanh dung dich c6 ndng do sir

dung, dung dich nay c6 thé bao quan lanh 2 — 8°C trong mdt tuan. Bén canh d6, DNA

cling can phai dugc pha lodng véi nudce téi nong do 10 ng/pl dung dé danh diu (ndng

d6 mudi trong miu DNA nén duoc giit & mirc thap nhat, khong qua 50 mM). Thuc

hién phan mg danh dau theo kit cia Amersham gom céac budc nhu sau:

Budc 1: Cho 10 pl DNA di pha lodng vao eppendorf 200 ul va lam bién tinh hoan

toan boi nhiét dd bang cach dun 5 — 7 phut trong nudc dang s6i manh.
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Budc 2: Lam lanh nhanh trén dé4 trong 5 phut, dem ly tAm nhanh ¢ toc do 4.000
vong/pht, 30 gidy dé don dung dich xudng day dng.

Buéc 3: Thém 10 pl dung dich dém phan tng reaction buffer (c6 san trong bo kit)
vao DNA di dugce lam lanh. Pao tron nhe cho déu, phan tng nén gitr trén da.

Budce 4: Thém 2 pl chat danh dau labelling reagent (co san trong bg kit), tron nhe,
déu.

Budc 5: Thém 10 pl dung dich phan tGng cross - linker. Tron déu, ly tAm nhanh
4.000 vong/phut, 30 gidy dé don hon hop xudng ddy.

Budc 6: U 30 phut & 37°C cho phan tmg xay ra.

Budc 7: Mau do (mau do) c6 thé dugc dung ngay hodc giir trén d4 dén 2 gio. Trong
truong hgp mudn bao quan 1au hon, mau do da danh du duoc giit trong 50 %
glycerol & - 15°C dén - 30°C trong 6 thang (khong can xtr 1y gi thém dung dich
mau do nay sau khi bao quan).

3.3.3.4 Thuc hién phan @ng lai
Trudc khi thyc hién phan ng lai, xac 1ap nhiét d6 ctia budng lai 1a 55°C, dong thoi
1am noéng dung dich dém lai ¢ 55°C. Song song d6, chiing tdi tinh toan cac thong sd
Sau:

Dién tich mang: 12 x 16 =192 (cm?)

Thé tich dém lai: 0,25 x 192 = 48 (ml)

Nong d6 mau do can: 10 x 48 = 480 (ng)

Thé tich mau do: 480/ 10 = 48 (ul)

Qui trinh thuc hién phan ung lai

Budc 1: Tién lai. Khi nhiét d6 ctia budng lai dat 6n dinh ¢ 55°C va dung dich dém
lai cling da duoc lam néng dén 55°C, tién hanh rira ong lai bang nudc cét vo
tring, sau d6 bom vao 6ng lai 40 ml dung dich dém lai. Dung kep dit mang vao
6ng lai sao cho bé khong c6 DNA tiép xtc véi thanh dng lai. Bén canh d6, dung
mot 6ng lai khac cling bom vao d6 40 ml nude. Diat hai 6ng lai vao budng lai theo
cach ddi song, ddy cira budng lai lai va diéu chinh s vong quay ¢ muc trung

binh. Thoi gian cho budc nay 1a 15 phat.

Budc 2: Lai. Tron 8 ml dung dich dém lai véi 48 ul mau do, bom hon hop vao giira

6ng lai (tranh nho tryc tiép 1én mang). Dé phan tmg qua dém (16 gio).
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Rira mang sau khi lai
Trude khi rira mang can 1am néng dung dich rira 1 (primary wash buffer) dén 55°C.

Thuc hién rira mang theo cac budc sau:

Budc 1: Loai bo dung dich dém lai, thém vao éng lai khoang 20 ml dung dich rira
1. Nhiét d6 va sd vong quay cua budng lai gidng nhu khi lai, thoi gian rira 13 10
phut.

Budce 2: Lap lai budce trén cling trong 10 phut.

Budc 3: Loai bo dung dich rira 1, ding kep gip mang ra va cho vao hop nhya sach
v6i bé c6 DNA nim trén. Cho vao d6 dung dich rira 2 (secondary wash buffer)
khoang 50 ml, lac nhe ¢ nhiét d6 phong trong 10 phit.

Budc 4: Lap lai budc trén trong 10 phat. Luc ndy mang c6 thé duoc giit trong dung
dich rtra 2 trong 30 phut dé chuén bi cho budc phat hién.

3.3.3.5 Phat hién két qua trén phim X - ray
Chuan bi mang véi chat phat hién CDP - Star
Mang sau khi dugc rira lan 2, s& dugc phu Ién trén mot 16p dich cua chat phat hién,

chét nay lam cho cac phéan tir miu do phat sang. Cac budc thuc hién nhu sau:

Budc 1: Dung saran wrap trai trén mot mit phang nam ngang, phang, c6 phit mot
16p khan gidy.

Budc 2: LAy mang tir trong dung dich rtra 2 ra, phai rao va dit 1én trén miéng saran
wrap voi bé c6 DNA hudng 1én trén.

Budc 3: Hit 1 ml chat phat hién CDP- Star nho 18n trén mang.

Budc 4: Dung mot tim saran wrap khac phu bé mit mang, trai déu chat phat hién
bang que thay tinh, tranh dé lai bot khi.

Budc 5: Sau d6 mang lai duoc lay ra, va dat ¢ giita hai miéng saran wrap méi véi
kich thuéc phii hop (chu ¥ trong qua trinh thao tic véi mang khong dé mang bi
kho).

U mang véi phim trong cassette:Mang dugc dat gitta Cassette 30 x 40 Konica,

sau d6 dat mot tim phim Konica 30 x 40 cm 1én trén mang tranh sy dich chuyén cia
mang. Pay cassette lai va tinh thoi gian 4 30 phut hoac 1 gid (thudong phan ung sé co

tin hiéu sang tot nhat sau 1 gid tir khi cho chit phat hién vao). Tuy theo tinh chat mau
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do ma thoi gian U phan Gng phat hién khac nhau. Cac thao tac trén dugc thuc hién
trong budng t6i.

Rira phim va lam khé: Khi da hoan thanh giai doan G phim véi mang, phim s€
duoc dem ra khoi cassette va ngam trong dung dich developer trong 5 phut. Sau do,
ldy phim ra va ngam trong dung dich fixer khoang 3 phut. Cudi ciing dem phim ra rira
dudi voi nude sach va dung kep treo 1€n gia lam khé & nhiét do phong. Chu y cac thao
tac trén déu dugc thyc hién trong budng tdi, khi phim da ngam xong trong dung dich
fixer c6 thé dem phim ra ngoai sang dé rira dudi voi nudc.

3.3.4 Quan sat vi khuin trén kinh hién vi

Nhé mét giot nude hap vo trung 1én lam, dung que tAm cham vao khuan lac roi hoa
déu vao giot nudc ddy lame nghiéng 45° quan sat dudi vat kinh 10X, 20X, 40X, 100X
(c6 giot dau). Chiéu dudi tia c6 bude song lam (BW — Blue Wavelength).
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Phin 4. KET QUA VA THAO LUAN

4.1 Két qua

4.1.1 Két qua tiép hop doan gen gfp vao vi khuin Pseudomonas fluorescens

4.1.1.1 Nudi ciy vi khuan trong méi truong LB

Moi trudng LB 13 méi trudng dinh dudng ding dé ting sinh vi khuén.

Két qua nudi cdy & cac thoi gian khac nhau 16 gid, 20 gid, 24 gid.Cho thay két qua
nudi cay sau 16 gio thi kha ning tiép hop cao nhat.

Cho thay cac dong vi khuin nay c6 chu ky twong duong nhau.Khi Cac dong vi
khuan ciing budc vao pha cip s thi trén vach té bao hinh thanh nhiing dic diém thich
hop cho tiép hop (nhu hinh thanh cau tiép hop tir vi khuan cho sang vi khuan nhan).

4.1.1.2 Nudi cdy vi khuén trén mdi treong KB

Moi truong KB 1 méi trudng dinh dudng cho cac dong vi khuan tiép hop.

Ht dich vi khuan cho: vi khuan hd trg: vi khuin nhan & céc ty 1€:

1: 1: 1 =500 pl: 500 pl: 500 pl

1: 1: 2=400 pl: 400 pl: 800 pl

1: 1: 3 =300 ul: 300 pl: 900 ul

1:1: 4 =200 pl: 200 pl: 800 pl

1: 1: 5=200 pl: 200 pl: 1000 pl

Két qua hut dich vi khuan ¢ ty 1& 1: 1: 3 cho thdy kha ning tiép hop cao nhit.
Trong khi theo quy trinh dé nghi thi ¢ ty 18 1: 1: 1 cho két qua cao nhét diéu nay rit ra
tly vao dong vi khuan Pseudomonas fluorescens khac nhau, diéu kién méi truong
khéac nhau mat d6 vi khuan phat trién cling khac nhau, vi khong thyc hién thi nghiém
do OD mat d6 timg dong vi khudn nén ta khong thé biét chinh xac mat do vi khuan.

Thoi gian nudi ciy trén moi trudng KB tir 6 — 24 gid, thoi gian nudi chung nay

cang lau cho thay kha ning tiép hop cang cao.

Hinh 4.1 Két qua ciy vi khuan trén
Khuin lac moi trwong KB sau 24

gio.
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4.1.1.3 Nudi cay vi khuin trén méi treong M9
Moi trudng M9 14 moi trudng tdi thiéu dung dé chon loc riéng timg dong vi khuan.
Mat d6 dich vi khudn cdy tir méi truong KB sang moi truong M9 cang lodng thi khuan
lac moc cang ro1 rac thuan lgi cho viéc chon loc. Do d6 ta co thé tién hanh pha loang
nhiéu 1an hodc cy riéng timg khuén lac bang phuong phap cdy diém dé duoc mat do
vi khuan thich hop.
Thudng khoang sau 12 gid xuat hién nhitng khuan lac 1i ti 1a c6 thé cdy chuyén

tiép.

Hinh 4.2 Két qua cy trén méi trudomg MO.

(a), (b) Ké't cdy Vi khucfnjrén‘ moi truong M9 sau 12 gio;
(c), (d) Két qua cdy chuyén bang phwong phap cay diém dé
dwoc khuan lac tach roi trén moi truong M9.

Hinh (a), (b) cho thiy khuan lac moc li ti day dic rat khé cho viée chon loc dé tach
riéng timg dong dem kiém tra gen gfp dd chuyén bang phuong phap Dot Blot rdi xem

lai trén kinh hién vi.
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4.1.1.4 Két qua 1am d6i ching:

Doi ching tién hanh dong thoi va tuong tu theo cac budc cua quy trinh tiép hop,
nhung 3 dong vi khuan cho, vi khuan hé tro, vi khuan nhan duoc nudi riéng qua 3 moi
truong LB, KB, M9.

Két qua khong c6 sy khac biét dén moi truong M9, thi trén dia moi trudng chi ¢ vi
khuan Pseudomonas fluorescencs hinh thanh khuén lac. Diéu nay cho thdy méi truong
MO véi khang sinh Km, khong phai 1a méi trudng chon loc thich hop nhat cho dong
Pseudomonas fluorescencs da duoc tiép hop vi sau khi tiép hop trén dia moi truong
MO s& c6 2 dong Pseudomonas fluorescencs da duge tiép hop va dong Pseudomonas
fluorescencs khong tiép hop, khong co kha ning tach riéng dong Pseudomonas

fluorescencs da dugc tiép hop.

c)

Hinh 4.3 Két qua d6i chirng trén méi twong M9.

(a) Dong vi khudzn E.coli DHS5a (A-pir) chira plasmid pUT-gfp;
(b) Dong vi khuan E.coli DH5a (A-pir) chita plasmid pRK600;
(c) Dong vi khuan Pseudomonas fluorescens .
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4.1.2 Két qua ly trich DNA tong so tir cic dong vi khuan Pseudomonas

fluorescens da tiép hop

Céc dong vi khuan Pseudomonas fluorescens duoc ting sinh trén méi truong LB
48 gid & 27°C. Sau 48 gio nudi cdy, cac dong déu cho sinh khdi. Chung toi da ly trich
duoc 48 dong

T 2 % 4 & 6 F & 8@ 10 11 12

Bang DNA
tong so

DNA hoac
RNA tap

N

37 38 39 40 41 42 43 44 45 46 47 48

bl bl ]

Hinh 4.4 Két qua ly trich genomic DNA di pha
lodng tir cac dong vi khuin Pseudomonas

fluorescens da tiép hop.

Két qua pha lodng cuia mau 5,10,18, 28, 39 can tang néng dd DNA trong mau pha
lodng 1én gip d6i. Mau 48 khi ly trich thi c6 bang nhung pha lodng lai khong c6 biang
sang can pha lodng lai dé duoc ndng d6 twong dwong véi cac mau khac

Cac vét sang kéo dai phia dudi DNA tong s6 c6 thé 1a RNA hodc DNA bj dut giy.
L3i nay c6 thé do thao tac, khi thu phan dich ndi chira DNA , t6i d3 hat 1an phan cin

bén dudi, hodc do thao tdc qua manh nén lam duat gdy DNA. Mat khac, trong qui trinh
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nay toi khong st dung men RNAse va protein K dé loai bo cic phan tr RNA va
protein con 13n tap trong miu. Tuy nhién, do yéu ciu st dung mau DNA ly trich
khong can dat do tinh khiét cao, khong can hiéu chinh chinh xéc néng do DNA nén
khong can do OD hoic sir dung phan tir Mass, chi can lugng DNA trong cac mau déu
nhau, vi thé véi két qua c6 duoc van dam bao diéu kién dé toi thiét 1ap qui trinh. Tu
thuc nghiém, t6i rat ra dugc nhitng diém can luu ¥ trong qua trinh ly trich:

- Dung cu ly trich can khir tring cn than dé phong ngira su tap nhidém.

- Mang bao tay, khtr tring tay can than bang con 70 % trude khi tién hanh ly trich.

- Budc thu sinh khéi vi khuan rit d& xay ra sy tap nhiém giita cac mau vé6i nhau,

nén khur trung tay can than khi thuc hién voi nhitng mau khac nhau.

- Thao tac nhe nhang trong khi ly trich, thao tac manh cé thé lam dut giy DNA.

- Thu dung dich DNA chi hiit phan dich ndi, khong nén hit 13n phan cin phia dudi.

- DNA phai dugc lam kho hoan toan trude khi hoa tan véi TE.

- Eppendorf chira mau DNA phai sach.

- Hoéa chét ly trich nhu: phenol / chloroform / isoamyl alcohol; CTAB c6 kha ning

gy doc cho nguoi st dung, khi sir dung va pha ché phai thuc hién trong budng hut.

- Khi nhuom gel va doc két qua ly trich, khong duoc tiép xtc truc tiép ethidium

bromide va tia UV.

Két qua dién di cac miu c6 luong DNA twong ddi déu nhau, dugc st dung 1am

mau DNA dé tién hanh chuyén 1én mang lai thuc hién phwong phép Dot Blot

4.1.3 Két qua thyc hién phan tng lai Dot Blot

Xéy ra
phan ung lai

Khéng x4y ra
phan ung lai

Hinh 4.5 Két qua lai.



52

Két qua lai 48 miu DNA cho thiy c6 13 mau cho két qua duong tinh, d6 1a cac
mau 1,2, 3,4,5,6,7, 8,17, 20, 27, 31, 44. Trong d6 cac mau 3, 4, 6, 7 md hon céc
mau khéc cho thiy sy bt cip giita mau do va DNA it hon cac mAu khac.C6 thé 1a sb
ban sao gfp duoc chuyén trong 4 mau nay it hon, ma chi dwa vao phuong phap Dot
Blot ta khong thé biét chinh xac s6 ban sao di chuyén, day ciing 1a khuyét diém cua
phuong phap nay. C6 thé tién hanh thém phuong phap Sounthern Blot sit dung doan
gen gfp 1a mau do dé biét chinh x4c s6 ban sao di chuyén.

Nhiing diéu can luu ¥ khi thue hién chuyén DNA dén mang lai

1. Mang bao tay khong phan, str dung kep khong rang khi thao tac v6i mang lai.

2. Cit mot goc mang dé danh dau mit c6 DNA.

3. Lam kho mang hoan toan trudc khi chiéu dudi tia UV, mang c6 thé duoc lam

khé & nhiét d6 80°C hodc c6 thé 1am kho & nhiét d6 phong qua dém.
Nhirng luu y trong qua trinh lai

1. Dung dich lai phai dugc 1am néng dén nhiét d6 lai trudc khi tién lai.

2. Khi dit mang vao dung dich lai, mang phai dugc thdim udt hoan toan, giita

mang lai va thanh 6ng lai khéng duoc co bot khi.

3. Khong nén cho mau do tryc tiép 1én mang lai. Khong dugc bién tinh mau do

trude khi sir dung.

4. Nhiét do lai c6 thé dao dong trong khoang 50°C - 70°C. Nhiét d6 lai dudi 50°C

chi thich hop cho nhitng mau do ngan. Khong nén lai ¢ nhiét d6 trén 85°C.
Luu y khi rira mang lai
1. Dung dich rira 1 phai lam néng dén nhiét d9 lai.
2. Sau khi rira bang dung dich rira 2, mang c6 thé dé & nhiét do phong khoang 30
phut trudce khi phat hién.
Luu y trong khi phat hién
1. Tac nhan phat hién nén duoc chuyén qua mét tip sach véi lugng thich hop cho
mdi lan str dung. Khong duoc 1am ban tic nhan phat hién.

2. Mang dat trong saran wrap khong duoc co bot khi. Néu c6 bot khi, can loai bo

bang cach dung que thily tinh gat nhe nhang trén bé mit mang, tic nhan phat

hién con du cling dugc loai bo.
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3. Khong duoc dich chuyén phim khi dt phim 1én trén mang. Kéo dai thoi gian
tiép xc phim véi mang lai s& 1am cho phan nén ciia phim bi ddm mau hoic ¢6
thé 1am phim bj den hoan toan.

Chu y khi rira phim phat hién

1. Khi lay phim ra 0 v6i mang lai, phai thuc hién trong budng t6i, khong dugc cho
phim tiép xtic véi anh sang.

2. Vi phim rat nhay v6i anh sang nén budng tdi rira phim phai dam bao tdi hoan
toan. Dung dich rira phim phai pha dung theo huéng din ctia nha san xuat. Khi
thuc hién rira phim khong nén dé phim tiép xtc véi thanh chira dung dich.

4.1.4 Két qua xem trén kinh hién vi phat huynh quang Olympus BX51
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d)
Hinh 4.6 Vi khuin Pseudomonas fluorescens chup qua man hinh monitor.

(a) Chup o vat kinh 10X; (b) Chup o vdt kinh 20X;
(¢) Chup o vat kinh 40X; (d) Chup o vat kinh 100X
A:Vi khuan Pseudomonas fluorescens dudi cac do phong dai khac nhau.
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Hinh 4.7 Vi khuan Pseudomonas fluorescens phat sang dwéi tia UV dwoc

chup qua thi kinh.
B :Vi khuan Pseudomonas fluorescens chira gen gfp phat sang duéi tia UV.

Trong 13 mau c6 két qua lai duong tinh thi chi c6 4 mau phat sang duéi tia UV,
con 9 mau 1a khong phat sang. Diéu nay c6 thé do nhiéu nguyén nhan, c6 thé chia ra
hai truong hop:

e Trong 9 mau lai cho két qua duong tinh d6 vbn ciing khong c6 gen gfp. Do khi
thuc hién phan @ng Dot Blot, chung t6i da sir dung toan bo plasmid pUT-gfp dé lam
mau do ma plasmid pUT-gfp 1a mot loai plasmid 16n (8,4 kb) va co thé trong qua trinh
tiép hop nhitng doan dugc chuyén tir vi khuan cho sang vi khuan nhan chi 1a mét phan
ctia plasmid pUT-gfp ma lai khong chira doan gen gfp thi van xay ra su bt cip giita
mau DNA va mau do (phan ung duong tinh gia).

e Trong 9 mau lai cho két qua duong tinh d6 vén c6 gen gfp nhung lai khong biéu
hién ra kiéu hinh diéu nay phu thudc vao promoter (hodc xay ra su im ling gen — giai

thich & phan phu luc), c6 thé do trong qua trinh tiép hop promoter da khong duoc
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chuyén, hoac chi chuyén mot ph'?m nén mat di hoat tinh, hodc duoc chuyén toan bo
nhung lai gap mot yéu t6 e ché rong vi khuan nhan 1am promoter bét hoat.
4.2 Thao luian
Co ché qua trinh tiép hop ba thanh phin

Vi khuédn hd trg ¢ plasmid pRK600 chtra ving ho tro chuyén gen RK2 chta cac
yéu t6 tra” mob* gitp vi khuan cho hinh thanh ciu tiép hop va chuyén gen vao vi
khuan nhan.

Vi khuan cho str dung hé thong transposon mini-Tn5 dot bién hai 1an mang gen gfp
dé chuyén gen. Pay khong phai hé thong chuyén gen dic hiéu n6 c6 thé xam nhap bat
ki vi tri ndo trong bd gen vi khuan nhén, ciing c6 thé ton tai ngoai bd gen (nhung

truong hop nay vi khuan thuong chét do su nhan 1én qua nhiéu cia gen la)

Vi khuan ho e

trini- T ghp

(4

ot T

\/

Vi Khuan cho Vi Khuan nhan

Vi Klman @ tiep hop

So d6 4.1 Co ché qua trinh tiép hop ba thanh phén.
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Phwong phip tiép hop ba thanh phin (triparental mating)

1. Nudi riéng 3 dong vi khuan trong ti lic dinh 6n & 28°C, téc do lic 150

vong/phut, trong 16 gio.

e Vi khuan cho:Vi khuan E.coli DH5a (A-pir) chtra plasmid pUT-gfp trong 5ml
moi truong LB chira Ampicillin (50 pg/ml) va Kanamycin (50 pg/ml)

e Vi khuan hd tro: Vi khudn E.coli DH5a (A-pir) chia plasmid pRK600 trong 5
ml moi truong LB chira Chloramphenicol (20 pg/ml)

e Vi khuan nhan: Vi khuan Pseudomonas fluorescens trong 5ml LB, tiy dong ma
c6 chira loai va nong d6 khang sinh thich hop

2. Hut lan luot 3 dong voi ti 1€ vi khuan cho: vi khuan hd tro: vi khuan nhan= 1 :
1: 3 =300 pl: 300 pl: 900 pul cho vao ependorf 1.5 ml, vortex k¥, ly tam 12.000
vong/phit, 1 phat, 20°C. Thu sinh khéi, rira lai véi 1 ml nudce hap véo trung. Cho
thém vao ependorf 100 - 200 pl nudc hap vo trung hoa tan sinh khéi, dem vortex
ky.

3. Cy dich vi khuan 1én dia moi truong KB, bang cach sir dung pipet nho timg
giot (khoang 1ul ) 1én mdi truong G 24 gid ¢ 28°C.

4. Sau khi khuan lac hinh thanh, cho tiép 1ml nudc hap vo tring vao dia petri hoa
tan cac khuan lac. Tiép tuc hat khoang 100 ul dich vi khudn sang dia méi truong

M9 (chtra Kanamycin 50pg/ml) trang déu trén mit dia, u 12 gid & 28°C.
Chon nhitng khuan lac riéng biét, sir dung que tAm da hap, sdy

e Ciy diém sang dia méi trudng M9 (chira Kanamycin 50pg/ml) dé giit mau danh
cho xem kinh hién vi.
e Cay sang 5ml méi truong LB (chira Kanamycin 50pg/ml) cho vao ta lic dinh
on, nhiét do 28°C, toc do lac 150 vong/phut. Sau 48 gio tang sinh, dich khuén thu
dugc dem di ly tam dé thu sinh khéi.

Ly trich DNA plasmid
1. Hat dich vi khuan cho vao eppendorf 1,5 ml, ly tim dé thu sinh khéi & 10.000
vong/phiit trong 5 phtit & 20°C, lp lai nhiéu 1an dé thu hét dich vi khuan. Rira

sinh khéi bang 1 ml nudc cit vo tring .
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2. Cho 150 ml dung dich 1 vao eppendorf chira sinh khdi, vortex cho dén khi sinh
khdi vi khuan tan hét. Cho tiép 150 m dung dich 2, ddo nhe. Sau d6 thém 150 ml
dung dich 3, ddo nhe. Ly tdm 12.000 vong /phut trong 10 phat & 20°C, thu dich

nodi cho vao eppendorf moi tuong tng.

3. Cho vao mdi eppendorf 300ul phenol/Chloroform/isoamylalchohol (25:24:1),
vortex déu, ly tim 10.000vong/phut trong 5 phut & 20°C, thu dich néi cho vao cac

eppendorf méi tuong Ung.

4. Cho vao mdi eppendorf 300ul Chloroform/isoamylalchohol, lic déu ly tam
10.000 vong/phut trong 5 phut & 20° C, thu dich ndi cho vao eppendorf méi

tuong rng.

5. Thém vao mdi eppendorf 300ul Isopropanol, i & -20°C trong 30 phut, sau d6
ly tam 13.000vong/phut trong 20 phut & 4°C. Hit bo dich ndi thu ké tua.

6. Rura tha bang cach cho 500 pl ethanol 70% lanh vao mdi eppendorf ly tdm
13.000 vong/phut trong 10 phat & 4°C. Hut bo dich ndi thu két tua va lam kho

bang cach up nguoc trén gidy tham.
7. Cho 40 pl TE vao mdi eppendorf dé hoa tan két tua.

8. Hat 2 pl DNA + 2 pl loading dye chay dién di trén agaose nong do 0,8% trong
30 phit dé xem két qua tach chiét.

Tao miu do danh déu tir sin pham DNA plasmid

1. Cho 10 ul DNA da pha lodng vao eppendorf 200 pl va lam bién tinh hoan toan
boi nhiét do bang cach dun 5 — 7 phit trong nude dang séi manh.

2. Lam lanh nhanh trén d4 trong 5 phut, dem ly tdm nhanh & téc d6 4.000 vong /
30 giay dé don dung dich xudng day dng.

3. Thém 10 pl dung dich d&ém phan tng reaction buffer (c6 san trong bd kit) vao
DNA d3 dugc 1am lanh. Dao trén nhe cho déu, phan trng nén gitt trén da.

4. Thém 2 pl chat danh ddu labelling reagent (c6 sin trong bd kit), tron nhe, déu.
5. Thém 10 pul dung dich phan Gng cross-linker. Tron déu, ly tdm nhanh 4.000
vong trong 30 gidy dé don hdn hop xudng day.

6. U 30 phut ¢ 37°C cho phan tng xay ra.
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Ly trich DNA tong s6

1. Thu sinh khdi vi khuan bang cach ly tim 10.000 vong / 5 phut / 4°C. Rira sinh
khéi thu duge v6i 1 ml nude cat hai 1an vo trung va danh tan bang vortex (2 — 3
lan).

2. Hoa tan sinh khdi vi khuan thu dugc trong 567 ul dung dich TE, danh tan bang
vortex, thém 30 pl dung dich SDS 10% , danh tan bang vortex. Sau d6 u ¢ 37°C
khoang 1 - 2 gio.

3. Cho thém vao 100 ul dung dich NaCl, hoa tan that k§ bang vortex.

4.Thém vao 80 ul dung dich CTAB / NaCl (khoang 1/10 thé tich). Pha tron (danh
tan bang vortex), i & 65°C trong 10 phut.

5. Thém 500 pl dung dich hén hop phenol / chloroform / isoamyl alcohol (25: 24:
1; v/v). Hoa 1an déu (lic tay), ly tAm 10 phat ¢ 14.000 vong, 4°C (hodc 13500
vong).

6. Thu dung dich bén trén (dung dich DNA) cho vao dng ly tim méi (néu khong
thé phan biét bé mat chung giita cac dung dich, ly tdm lai lan nita ¢ toc do 16n
hon).

7. Thém 780 pl dung dich hén hop chloroform / isoamyl alcohol (24: 1; v/v). Hoa
1An déu bang cach lac tay, ly tim 12.000 vong / phut 10 phuat, 4°C.

8. Thu lay dung dich bén trén cho vao éng ly tim mdi (khoang 500 pl). Két tua
DNA véi isopropanol, ding khoang 0,6 thé tich ctia dung dich (khoang 300ul) va
U6 - 20°C /30 phut. Sau d6 ly tim 12000 vong / phat, 10 phut, 4°C, 1ay két taa
sau khi ly tam.

9. Rira két tua bang ethanol 70 % (khoang 500 ul) lanh, nghiéng nhe qua lai, ly
tam 13.000 vong / phut, 10 phit, 4°C. D6 ethanol ra hét va lam kho bang cach
cho con bay hoi.

10. Hoa tan két tia trong 40 pl dung dich TE, dem mau gitr ¢ t mat 4°C.

11. Hat 2 ul DNA + 2 pl loading dye chay dién di trén agaose nong do 0.8%
trong 30 phit dé xem két qua tach chiét.
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Chuyén DNA 1én mang

1. Chuan bi mang Hybond N kich thudc 20cm x 12c¢m, dung viét chi ké timg 6
vudng 2cm x 2cm qua mdt 16p gidy mong chi dé lai nét mo, chira 2 bién khoang

2¢m dé dé thao tac.

2. Lam bién tinh DNA

Cho 40 pl DNA da duoc pha loang vao eppendorf 200 pl, dun s6i manh trong 7
phut, chuyén nhanh 1én d4 giit trong 2 phiit.

Cho tiép 40 pl dung dich dém bién tinh (NaOH 0,5 M; NaCl 0,15 M), vao
eppendorf dé 40 phut & nhiét do phong.

3. Chuyén 1én mang

Hut 4 ul dung dich DNA di bién tinh cia timg méu 1én ting 0, ding may siy
sdy kho 6 nay rdi moi lam 6 tiép theo, tranh dé cac miu tiép xtic nhau.

4. Lam kh6é mang

Dung kep giit mot goc mang va lam dau bé miat chita DNA cua mang. Pat

mang vao trong ti sdy, mang duoc u & 65 °C trong khoang 1 gid cho dén khi

cac gbc mang co lai la dugc.

5. C6 dinh DNA trén mang. Cat mot goc mang dé danh dau mat c6 DNA trén
mang nylon
Mang sau khi dugc lam kho, dugc dem xu ly dudi UV trong ti GS GENE
LINKER ™ UV CHAMBER (Bio - Rad) trong 50 gidy (chu ¥ bé mit DNA cia
mang hudng lén
6. P6 vao khoang 150 ml dung dich dém trung tinh (Tris — HCI 0,5 M; NaCl
0,15 M; pH 7,0) vao mét cai khay, cho mang vao lac nhe trong 1 phut, c6 thé
lap lai .
Mang duoc 0 & 65 °C trong khoang 1 gi cho dén khi cac goc mang co lai 13
dugc. Sau d6 mang dugc dem ra dé chuan bi lai (hodc ciing c6 thé giir lai trong
hop kin cho dén khi tién hanh lai).

Thuyc hién phan ng lai

1. Cho 48 ml dung dich lai vao 6ng lai va 1am nong dén 55°C trong tu lai.
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2. bit mang lai vao dung dich lai d 1am nong va tién lai 15 phat trong dng lai.
3. Cho 48 ul mau do di danh diu vao 6ng lai.
4. Qua trinh lai dugc thuc hién 16 gid trong tu lai.

Rira mang sau khi lai

1. Cho 40 ml dung dich rira 1 vao binh tam giac sach va 1am néng dén 55°C.

2. D6 hét dung dich lai trong dng lai ra, cho 40 ml dung dich rira 1 vao dng lai.
Rira mang lai bang dung dich rira 1 khoang 10 phit & 55°C trong ti1 lai.

3. Ly hét dung dich rira 1 trong Ong lai ra. Rira mang lai lan thir 2 bang dung
dich rra 1 md&i véi thoi gian va nhiét do nhu trén.

4. Cho dung dich rira 2 vao khay sach, chuyén mang lai vao dung dich rta 2, lic
nhe trong 5 phut ¢ nhiét do phong.

5. D6 hét dung dich rtra 2, cho vao khay dung dich rira 2 méi, tiép tuc rira mang
trong 5 phut & nhiét do phong.

Phat hién san pham lai trén phim

Mang bao tay khong phan truéc khi tién hanh.

1. D6 bo dung dich rira 2 di va dat mang 1én tim Saran wrap (mit co6 DNA huéng
1€n trén)

2. Hat 2ml tac nhan phat hién cho 1én mang. Sau d6 phil tim Saran wrap 1én trén
mang. Dung que thiy tinh gat nhe trén bé mit mang sao cho tic nhan phat hién
trai déu trén mang trong 5 phiit.

3. Bao kin mang bang tam saran wrap khac. Dat mang vao cassette (mit cd6 DNA
hudng 1én trén).

4. Trong phong toi, dat phim 1én trén mang va day cassette lai. Thoi gian dé phim
tiép xtic véi mang 1a 30 phut & nhiét d6 phong.

5. Rua phim, ngdm phim trong dung dich developer 5 phut & nhi¢t d phong. Sau
d6 chuyén phim sang dung dich fixer, ngdm 3 phut & nhiét do phong.

6. Lay phim ra va phan tich két qua.
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Phan 5. KET LUAN VA PE NGHI

5.1 Két luin

Chung t6i di budc dau xdy dung dugc quy trinh tiép hop doan gen gfp vao dong vi
khuan Pseudomonas fluorescens bang phuong phap tiép hop ba thanh phan va kiém
tra lai bang phuong phap Dot Blot rdi quan sat dong vi khuan da chuyén gen gfp trén
kinh hién vi phat huynh quang.

5.2 Pé nghi

Mot sb hudng phat trién cta dé tai

Trong dé tai tuy da thiét 1ap duoc quy trinh tiép hop bang phuong phép triparental
mating nhung tan sb tiép hop van chua cao, can khao sat vé cac yéu t6 nhiét do moi
truong, pH, thoi gian nudi céy, tbc d6 lac, nhiét d6, mat do vi khuan ... co anh huong
nhu thé nao dén qua trinh tiép hop va loai méi trudong chon loc riéng biét cho vi khuan
Pseudomonas fluorescens sau khi tiép hop.

C6 thé tién 1én phuong phap Southern Blot sir dung doan gen gfp 1am méiu do dé
kiém tra chinh x4c sb ban sao gen gfp di chuyén.

Khao sat dac tinh khéang nam, ki sinh trén ré cua vi khuin Pseudomonas
fluorescens sau khi tiép hop c6 bi anh hudng hay khong bang cach chay PCR doan
2,4-DAPG két hop chay sic ki, ching lai 1én ré quan st trén kinh hién vi phat huynh

quang.
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PHU LUC

Cong thirc pha mét s6 mdi treong dung trong thi nghi¢ém

Moéi truong LB (Luria — Bertain) 16ng

Tryptone 10g
Bacto yeast extract 5¢
NacCl 10g

Thém nudc cho tdi 1000ml
Chuan d6 pH=7.0 bang NaOH IN
Hap khir tring & 121°C trong 20 phut

Moi trueong KB (King’s B) agar

Proteose peptone 209
Glycerol 15ml
K,HPO, 1.5¢
MgS0QO,.7H,0 1.59
Thém nudc cho to1 1000ml

Chuan d6 pH=7.2 bang NaOH IN

Agar  15¢g

Hép khtr trung & 121°C trong 20 phut

MGéi trwong M9

Na,HPO,4.7H,0 69
KH,PO, 39
NacCl 0.5g
NH,CI 19

Thém 950ml nudc

Chuan d6 pH=7.4 bang NaOH IN

Bacto agar 159

Hép khtr trung 121°C trong 20 phut, dé nhiét d6 ha xudng 60°C thém
10ml Glucose 20% da duoc loc
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1ml CaCl, 0.1M da héap khtr trung
1ml MgSO, 1M di hap khir tring
50 pl Thiamine 100 pg/ml da duogc loc

Thém nudc té1 1000ml

e Cac dung dich stock khang sinh

Pha cac dung dich stock c¢6 néng do 100pg/ul

Can 100 mg khang sinh Ampicillin cho vao Iml nuwéc hdp vo trung trong
eppendorf 1,5 ml, tron déu roi loc qua dau loc 0.22 pm. Dung dich khéng sinh
duogc chiét ra cac eppendorf 200ul. Cat 6ng eppendorf dung thuong vao ti mat
5°C, céac dng con lai bao quan trong tu -20°C, tAt ca céac ongg déu duoc boc gidy
bac va bao quan trong toi.

Pha tuong ty cho Kanamycin. Con Chloramphenicol cling dugc pha tuong tu

nhung thay nudc bang ethanol nguyén cht.

e Cac dung dich dung cho ly trich DNA plasmid

Dung dich 1

Tris — HCI (pH=8) 25mM
Glucose 50mM
EDTA 10mM

Dung dich 2 (nén pha trude khi dung)

Sodium dodecyl sulfat (SDS) 10% 100 pl
NaOH 5N 40 pl
Nudc cét 2 lan 860 ul
Dung dich 3

Glacial acetic 0.2M
Potassium acetat 0.2M

Dung dich TE (pH=8)

Tris — HCI (pH=8) 10mM
EDTA (pH=8) 1mM



Loading dye
Bromophenol blue 0.25%
Glycerol trong TAE 1X 40%

e Cac héa chit ly trich DNA tong sb

SDS 10 %

NaCl 5M
CTAB / NaCl
Chloroform / isoamyl alcohol (24 :1)

Phenol / chloroform / isoamyl alcohol  (25: 24 :1)

Isopropanol
Ethanol 70 %
TE1X (pH 8.0)

e Vit liéu dé tién hanh phuong phap Dot Blot

Vit liéu can dé chuyén DNA 1én mang

Mang Hybond - N

Dém bién tinh: NaOH 0,5 M; NaCl 0,15 M

bém trung tinh: Tris — HCI 0,5 M; NaCl 0,15 M; pH 7,0

Pém chuyén (transfer buffer): SSC 20X, SSC 6X, SSC 2X

May siy

May cross - linker: GS GENE LINKER ™ UV CHAMBER (Bio - Rad)
Vit liéu can dé tao miu do

San pham PCR di dugc tinh sach

Reaction buffer

Labelling reagent

Cross — linker working

Vit liéu can dé lai

Budng lai: HB — 1000 Hybridizer

Dung dich dém lai: Alkphos Direct hybridization buffer (Amersham)
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Dung dich rtra 1 (Primary wash buffer): Urea 2 M; SDS 0,1%; natri phosphate 50
mM (pH 7,0); NaCl 50 mM; MgCl, 1 mM; blocking reagent 0,2% (w/v)

Dung dich rtra 2 (Secondary wash buffer ): Tris - base 1 M; NaCl 2 M, pH 10,0.
Vit ligu cin dé phat hién két qua lai

Saran Wrap

Chét phat hién: detection reagent with CDP — star (Amersham)

Phim Konica 30 x 40 cm (100 tim / hop)

B thudc rira phim Konica (developer + fixer)

Cassette 30 x 40 Konica

Buong t6i dé rira phim

e Vit liéu dung dé xem kinh hién vi

Lam

Lame

Déu soi kinh

Gidy lau kinh

e Chii thich mdt s6 thuét ngir tiéng anh

Genome: toan bo gen vi khuan

Ori (origin): 1a mdt doan ma hoa cia DNA, tai d6 su tai ban dugc bat dau.

P (promoter): 1a mot ving DNA tai d6 c6 sy gan két RNA polymerase dé bat dau
sy gidi ma.

Reporter gene: 1a mot don vi ma hdéa ma sam pham cua n6 duoc tric nghiém dé
dang (vi du nhu Chloramphenicol transacetylase); nd c6 thé gan voi bat ki mot
promoter ndo sao cho su thé hién cia gen ndy dugc dung dé thir nghiém chirc
nang cua promoter.

Saran wrap: 1 loai gidy kinh trong dung boc hoa qua.

Tn (tranposon): 1a mot doan ma hoa DNA c6 thé tu nd gén vao & mot vi tri méi

trong genome ma khong can bat ki su 1ién quan nao vé ma di truyén.
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Hién tuwgng im ling gen (Gene silencing)

Chung ta biét rang DNA vi khuan st dung hé thong R — M (restrriction -
modification) v6i R biéu thi tinh chét giéi han, M biéu thi tinh chit cai tién. Hé thong
R — M trong vi khudn gitip n6 chéng lai sy x4m nhdp cia nhimg nhan t6 la vé di
truyén.

Trong hé thong nay, DNA cua té bao s& bi methyl héa tai cac chudi ma xac dinh
4 — 8 bp, do mdt phan tng xtc tac cuia methyl transferase. DNA la thuoc nhém “non-
self” khong bi methyl hoa, chira nhitng chudi ma bi phan hoa thong qua hoat dong cia
enzyme “endonuclease”. Chinh sy methyl hoa 13 yéu t6 vo cliing quan trong ciia hién
tugng im lang gen. Ngudi ta dat gia thiét co ba yéu to chinh xay ra trong phan tng dbi
voi sy xam nhap DNA la: phat hién, lam bat hoat va loai tru.

Hau hét cac su kién chuyén d6i vi tri déu c6 thé trd thanh muc tiéu mdi d6i voi hé
enzyme DNA methyltransferase. Phan tr DNA xam nhap vao c6 thé lam thay doi
nhirng cAu trac vung (domain), gy bat hoat nd phén bia cua locus nao do, lam cho
vung di nhiém sdc dam dic hon va 1am cho gen tré nén im lang.

Nghién ctru ving khong gian ctia gen cho thiy cdu tric ctia bd gen c6 kha ning
xac dinh va 1am bat hoat nhitng chudi ma la & nhitng ving cu thé. Phan tr DNA la
xam nhap vao ving khong gian giau GC, néu phan tir DNA nay ciing giau GC nd co
thé tiép hop va dugc cai dat & diy mdt cach 6n dinh va duoc chuyén mi, néu phan tu
nay giau AT hién tugng im lang s€ xdy ra. Trudong hop n6é xadm nhap vao vung khong

gian giau AT, n6 s& im ling hoan toan cho du né chira chudi ma giau AT hay GC.





