BO GIAO DUC VA PAO TAO  VIEN HAN LAM KHOA HQC VA
CONG NGHE VIET NAM

VIEN SINH THAI VA TAI NGUYEN SINH VAT

NGUYEN PHUQNG MINH

NGHIEN CU'U BIEU HIEN GEN PAGA MA HOA
KHANG NGUYEN BAO VE PA CUA VI KHUAN
BACILLUS ANTHRACIS TRONG VI KHUAN E. COLI BL21

Chuyén nganh: Vi sinh vat hoc
Mai s6: 60 42 01 03

LUAN VAN THAC SY SINH HQC

Ngudi huwéng din khoa hoc: PGS.TS NGO PiNH BiNH

HA NOI - 2013

So héa bai Trung tdm Hoc liéu http://www.lrc-tnu.edu.vn/




LOI CAM ON

Trong qua trinh hoc tap va thuc hién luan van, téi da nhan duoc
nhiéu sy gitip d&, ho tro ctia thay 6, ban be, ddng nghiép va gia dinh.
T6i xin tran trong cam on tat ca nhirng tinh cam quy bau do.

Trudc tién, t6i xin chan thanh cdm on PGS.TS Ngb Dinh Binh,
nguodi thay da tan tinh hudéng dan, gitp d6 va tao moi diéu kién dé toi
hoan thanh luan van nay.

To6i xin chan thanh cam on tap thé can by phong Di truyén Vi
sinh, Vién cong nghé Sinh hoc, Vién Han 1am khoa hoc va Cong nghé
Viét Nam, da nhiét tinh giup d6 toi trong suot thoi gian dai thuc tap.

To6i xin chan thanh cdm on Thu tredng va can bo Vién Hda hoc -
Moi treong Quan su noi toi cong tac da tao moi diéu kién dé to6i hoan
thanh luan van ctia minh.

Cudi cung t6i xin cam on ban be va gia dinh, nhing nguoi da
ludn ung ho toi trong sudt thoi gian qual

Ha Noi, ngay 24 thang 11 nam 2013

Hoc viéen

Nguyén Phwgng Minh

S6 hoa boi Trung tim Hoc liéu http://www.Irc-tnu.edu.vn/




DANH MUC CAC CHU VIET TAT

ATP

B. anthracis/ Ba
bp

CA

dH,0

DNA

dNTP

EDTA

EF

FAO

kDa
LB
LF
MPA
MPB
ORF
PA
PCR
SDS

TAE

Sé héa bsi Trung tam Hoc liéu

Acid Adenozin Triphosphate
Bacillus anthracis

base pair

Casamino Acid

deion water

Deoxyribonucleic Acid
Deoxyribonucleotide Triphosphate
Ethylene Diamine Tetraacetic Acid
Edema Factor
Food Agricultural Organisation

gio

Kilo Dalton

Lauria Betani

Lethal Factor

Meat Pepton Agar

Meat Pepton Broth

Open Reading Frame

Protective Antigen

Polymerase Chains Reaction
Sodium Dodecylsulphate

Tris — Acetate EDTA

http://www.lrc-tnu.edu.vn/




MUC LUC

DAT VAN DE ..ottt en s 1
CHUONG I: TONG QUAN TAI LIEU ..o 3
1.1. S0 1wgC V& DENN thaN ... 3
1.1.1. Lich sir xuat hién va phat trién cia bénh than ............cccc.cccvveeneeee, 3
1.1.2. Cac dang benh than ... s 4
1.1.2.1. Bénh than the da.........c.cvuivvciiveeieieiessesses s 5
1.1.2.3. BENN than NO NAP ...t 7
1.1.2.4. Bénh than thé MANG NAO ........c..eveveevrieeeieeeeeeeeeeee e 7
1.1.3. Bénh than va chién tranh sinh NQC...........cccoveveeeveveeieeeee e, 8
1.2. TAc nhan gay bénh than ..., 9
1.2.1. Pic diém vi Khuan Bacillus anthracis .............coccevveeeveeseieseenenns 10
1.2.2. Pc t6 ciia Vi Khuan B. anthracis ............cccoeevveeveveeesviesiscessenens 11
1.2.2.1. DOC O VO NNAY ..o 11
1.2.2.2. DEC O tAN ..o 12
1.2.2.2.1. Khang nguyén bao vé PA (Protective antigen — PA) ............ 12
1.2.2.2.2. Tac nhan gdy phu thiing (Edema factor — EF) ...................... 13
1.2.3. Biéu hién ciia cic gen giy doc trong vi khuan B. anthracis......... 15
1.3. Khang nguy@n DAo VE PA ..o 17
1.3.1. Vai tro caa khang nguyén bao VE PA ..., 17
1.3.2. Cau trac Khang nguyen bao V& PA..........cccocoeveveeeeeeeeeeeeeesene, 18
1.3.3. Co ché din truyén dac té caa khang nguyén bao vé PA.............. 20
1.4. Gen ma hoa khang nguyén bao V€ PA ...........ccce i 22
1.5. BiéU NI8N GBN PAGA ..o 23
1.5.1. VECLOr DIGU NIEN «....eoveeeeeeeceeeee e 23
1.5.2. Lwa chon chiing biéu N8N ..........c.ovvveeieeceeeeeeeeee s 25
1.5.3 Phuong phap biU NidN..........cc.coovviviveieieeeeeeeeeeee e 26

Sé héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




CHUONG II: VAT LIEU VA PHUONG PHAP..........c..ccoooovvvrerrnnne, 28

y TN Vi 118 OO 28
2,11 SiNR PRAM .....cooo s 28
2.2. HOA ChAt VA MOT trWONG ..o 29
2.2.1. HOA ChALt, dUNQ QICH ...t 29
2.2.2. MIOE EFIONG ..ttt e e b anbe e 34
2.3. Phuong phap nghi€n ClrU.............ccoeviiiiiiiiiie e 34
2.3.1. Phwong phap tach chiét DNA plasmid tir vi khuan [30].............. 35
2.3.2. Phwong phap tinh sach plasmid [30]........cccccoevinviniiniieieceee, 35
2.3.3. Phuwong phap PCR ... 36
2.3.4. Phwong phap dién di trén gel agarose [30].......ccccocvvvevieeieennennen, 36
2.3.5. Phwong phap cit bang enzym gi6i han [30] ........cccooovvveveiviennnen, 37
2.3.7. Phwong phap 1am té bao kha bién E. COli.......ccco.ovvvvvireiieriennns 39
2.3.8. Phwong phap bién nap vao té bao kha bién [30]........cccecvvevennee. 39
2.3.9. Phwong phap dién di trén gel polyacrylamide 12,6 % [30] ......... 40
2.3.10. Phuong phap biéu Nién gen.........cooeveevevieeeeeieeeeeeeeeeeeesnsnon, 41
2.3.11. Khao sat diéu kién biéu hién thich hop cho qué trinh biéu hién..... 41
2.3.12. Xac dinh kha niang hoa tan cia protein..........cccccceeeevveeceeceenen, 42
2.3.13. Tinh ché protein dung hop bang cét Probond Nikel Resin ....... 42
2.3.14. Phuong phap Western Blot [3, 25] ..., 44
CHUONG 3-KET QUA VA THAO LUAN.......co.ooviiiiieeeeeee e, 46
3.1. TACH Chiét DNA tONG SO ......ovvoveeeeeeeeeeees e 46
3.2. Khuéch dai doan gen pagA bang phan &ng PCR.........c..cccccevveuveeenee. 46
3.3. TACh dONQG 0N PAGA ......ei et 47
3.3.1. Bién nap vector mang gen pagA vao té bao kha bién E. coli chiing
DHOO ..o 47

3.3.2. Kiém tra sw ton tai ctia gen pagA trong vector tai té hop............ 47

Sé héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




3.3.3. DPoc trinh tw nucleotide ctia gen pagA ........ccocoeveeieveece s e 51

3.4. Biéu hién gen pagA ma hoa khang nguyén bao vé PA...........cc.c.......... 54
3.4.1. Thiét ké vector biéu hién mang gen pagA.........c.cocoeeevveeveeseennnen, 54
3.4.2. Gin doan gen pagA vao vector biéu hién pET-TRX-FUS ........... 54
3.4.3. Tao chiing E. coli BL21 tai t6 hep mang gen pagA...........cccee....... 55

3.4.3.1. Bién ngp vector tai té hop pET-TRX-FUS-pagA vao chuing trung
gian E. COli DHSG ....cvvviiiiiii e 55
3.4.3.2. Kiém tra su ton tai cua pagA trong plasmid tai té hop............... 55

3.4.3.3. Kiém tra khung doc cua vector tai té hop pET-TRX-FUS-pagA. 57
3.4.3.4. Bién ngp plasmid tai té hop pET-TRX-pagA vao E. coli BL21 (DE3).. 58

3.4.4. Nghién ciu biéu hién gen pagA trong E. coli BL21...................... 59
3.4.4.1. Nghién ciru diéu Kién biéu hién gen pagA..........ccccccvvvevvveennne. 59
3.4.4.2. Xac dinh kha niang hoa tan va dinh khu caa protein............. 62

3.5. Tinh ché protein tai té hop bang cot sic ki ai luc Probond Nikel Resin..63
3.6. Khang dinh sw biéu hién cia protein tai té hop PA biang phan wng

RVAY L5 (=1 o] o) 64
KET LUAN VA KIEN NGHI .......cooiviviiiiiiieeeeeeeeee e 66
KET LUAN ..ottt ss sttt ne st aneanenees 66
KIEN NGHI ..ottt sen st neesens 66
TAILIEU THAM KHAO ..ottt 67

Sé héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




DANH MUC HINH

Hinh 1.1: Hinh anh bénh than the da .......cocoeveeeeeeeeeeeee e 5

Hinh 1.2: Manh trang ctia bénh nhan nhiém than duong tiéu hoa.................. 6

Hinh 1.3: Phoi bi NhiEM BENN ThaN ... e 7

Hinh1. 4: N&o ctia ngudi bi NhIEM DENN ..o, 8

Hinh 1.5: Hinh théi té bao (A) va bao tir (B) cua vi khuan B. anthracis........ 10
Hinh 1.6: NNAN t6 gAY CREL EF......o.veieeeeeeee e 13
Hinh 1.7: NNAN 16 GAY ChEt LF ..ot 14
Hinh 1.8: Cau trac don phan khang nguyén bao V& PA.........ccc.cccevvveveveeennen. 18
Hinh 1.9: C4u tric vong heptam cua khang nguyén bao vé PA..................... 20
Hinh 1.10: Co ché dan truyén doc t6 cua khang nguyén bao Ve PA .............. 20
Hinh 1.11: VECtor BIEU NIEN ... 23
Hinh 1.12: So dd ciu tric va vi tri cat gidi han cua vecto pET-28a(+).......... 25
Hinh 2.1: M0 hinh phan tng Western blot ..o 44
Hinh 3.1. Dién di DNA téng s6 trén gel 0,8% agarose..........c.ovevvvvrvervenvenses 46
Hinh3.2. bién di san pham PCR cua gen pagA trén gel 0,8% agarose .......... 46

Hinh 3.3. Khuan lac E. coli DH5a trén moéi truong LBA chta X - gal va
AMPICHIIN L 47

Hinh 3.4. Bién di DNA plasmid tir cac dong khuan lac xanh va trang trén gel
0,8 %0 QQAI0SE .....vvveeiiiiee ettt 48

Hinh 3.5. Dién di san pham cit bang EcoRlI trén gel 1,5% agarose .............. 49
Hinh 3.6. Dién di san pham cat DNA plasmid tach chiét tir cac khuan lac trang
dong 1, 10 bang enzyme BamHI va Xhol trén gel 1 % agarose.......... 50

Hinh 3.7. Dién di san pham PCR khuéch dai gen pagA véi cap mdi BAL va
BA2 tir c4c dong khuan lac 1,2 trén gel 0,8% agarose.................. 51

Hinh 3.8. So sanh trinh tu gen pagA cua chuang B. anthracis VCM1167 véi

Sé héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




C4c trinh ty d3 cong bd trén ngan hang gen quUAC té ..........c.......... 52

Hinh 3.9. So d6 thiét ké vector biéu hién pET-TRX-FUS-pagA .................. 54
Hinh 3.10. Dién di sau khi thoi gel trén gel 1% agarose .........ccccceevvvevrennenn, 55
Hinh 3.11. Khuan lac caa E. coli DH50 trén méi truong LBA .........cc.c......... 55

Hinh 3.12. Pién di plasmid tir cac khuan lac E. coli DH5a trén gel 1 %
QOAIOSE ..evveeeeiittrieee e et e e e s st b e e e e st e e e e et e e e s e e e e e e e e e s nrreeee s 56

Hinh 3.13. Bién di san pham cit plasmid tai to hop trén gel 1 % agarose..... 56
Hinh 3.14. Dién di san pham PCR trén gel 1 % agarose ..........cccooveeveererenns 57
Hinh 3.15. Trinh ty acid amin cua protein khang nguyé@n bao vé trén ly thuyét... 58
Hinh 3.16. Khuan lac cua vi khuan E. coli chung BL21 trén méi trudng LBA .. 58
Hinh 3.17. Dién di su biéu hién protein PA trén gel 12,6 % polyacrylamide 59
Hinh 3.18. Bién di protein tai to hop PA theo nhiét do trén gel 12,6 %
polyacrylamide .........cccooviiieiice 60

Hinh 3.19. Bién di biéu hién protein tai to hop PA theo nong do IPTG ........ 61
Hinh 3.20. Dién di mau protein PA theo thoi gian trén gel 12,6 %
POIYACIYIAMIAE ... 62

Hinh 3.21. Bién di protein tan va khéng tan trén gel 12,6 % polyacrylamide ..... 63
Hinh 3.22. Bién di protein sau khi tinh sach trén gel 12,6 % polyacrylamide ..... 64
Hinh 3.22a. Phan ng cua protein tai t6 hop PA gan Thioredoxin vai khang
thé khang Thioredoxin trén mang 1ai PVDF .........cccccvevvvnene, 65

Hinh 3.22b. Phan @ng caa protein tai to hop PA gan Thioredoxin véi khang
thé khang PA trén mang 1ai PVDF ..........c.cccoeeviveieeeeereenies 65

Hinh 3.22c. Phan ang western blot gita protein tai to hop PA véi khang thé
KNANG PA tu NNIBN ..o s 65

Sé héa bsi Trung tam Hoc liéu http://www.lrc-tnu.edu.vn/




PAT VAN PE

Bénh than 1a mot cian bénh nhiém khuén cip tinh do vi khuan Bacillus
anthracis (B. anthracis) gay ra cho gia suc, dac biét 1a cho cac dong vat an cd
nhu trau, bo, dé ciru ngua... Bénh than c6 kha ning 1y nhiém sang ngudi
thanh dich véi ty 1€ tr vong cao. Bénh c6 nhiéu dang biéu hién khac nhau tuy
theo cach tiép xuc voi bénh, nhung nhin chung, bénh than bao gém 4 dang:
than thé da, than thé ho hip, than thé tiéu hoa va than thé mang néo.

Bénh than 1a mot can bénh vo cing nguy hiém. N6 mang mot sé dic
diém duoc trung tim kiém soat va ngira bénh Hoa Ky dung dé nhdn biét cac
truong hop c6 thé 1am vii khi sinh hoc nhu thoi gian 1ay nhiém nhanh, ty 1¢
gy chét cao, tac nhan gy bénh c6 thé chong chiu duoc véi diéu kién khic
nghiét. Chinh vi vay, viéc nghién ctru phat hién, chan doan bénh than va tac
nhan gay bénh than 1a rat quan trong

Khang nguyén tai to hop Protective Antigen (PA) 13 mét trong 3 loai
doc t6 than cua vi khuan Bacillus anthracis. PA 13 nhan t6 quyét dinh tinh doc
ctia vi khuan than. Ban than PA khong gdy doc nhung khi két hop v&i nhan t6
gy chét Lethal Factor (LF) hay nhan t6 gay phu thiing Edema Factor (EF) lai
sinh san doc t6 gdy chét hodc phu thiing cho té bao vat chil. Ngoai ra, PA con
c6 chtra ving lién két thy thé va c6 kha nang giy dap Gmg mién dich chdng
bénh than. Chinh vi vay, hién nay c¢6 nhiéu nghién ctru str dung khang nguyén
bao vé PA dé tao protein tai to hop lam nguyén liéu dé tao kit chuan doan
bénh than ciing nhu tao vaccine phong chdng bénh than.

Xuit phat tir tinh cdp thiét chung t6i tién hanh dé tai: «“ Nghién ciru
biéu hién gen pagA mi héa khing nguyén bio vé PA ciia vi Khuan
Bacillus anthracis trong vi khuan E . coli BL21"”.

Muc tiéu ciia dé tai:

1. Biéu hién Protein PA cta vi khuan Bacillus anthracis trong vi khuan
E . coli BL21,
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2. Thu nhan khang nguyén bao vé PA tai t6 hop phuc vu cac nghién
cuu chuyén sau.

Nhiém vu ciia dé tai:

1. Tach dong va giai trinh tu gen pagA ma hoa khang nguyén bao vé PA,

2. Thiét ké vector biéu hién pET-TRX-FUS mang gen pagA,

3. Nghién ctru tao ching vi khuan E . coli BL21 tai to hgp mang gen
pagA,

4. Nghién ctru tim ra diéu kién thich hop cho qua trinh biéu hién vé
nhiét 46, ndng d6 chat cam tmg (IPTG), thoi gian,

5. Tinh sach duoc protein PA trén cot sdc ky ai luc Probond Nikel
Resin,

6. Kiém tra kha nang phan tng ciia protein PA tai t6 hop v6i khang thé
dic hiéu khang PA bang phan tng Western blot.
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