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MO DAU

1. Tinh cép thiét ctia luin an

Pyocyanin la mét hoat chét sinh hoc tu nhién duoc sinh ra bai vi
khuan Gram am Pseudomonas aeruginosa. Pyocyanin véi dac tinh khang
khuan, khong gy doc trén dbi tuong sir dung va co thé phan hay trong tu
nhién nén hoat chat nay c6 nhiéu tng dung trong kiém soéat sinh hoc dac biét
trong linh vuc nudi trong thuy san. Viéc sir dung pyocyanin duoc tach chiét
khong chira xac té bao vi khuan 1a cach tiép can c6 thé loai bo rai ro méc
bénh do vi khuan P. aeruginosa. Do vay, pyocyanin 1a hoat chét sinh hoc tur
vi sinh vat c6 tiém ning (ng dung nhu mot chat khang khuan nham han ché
va thay thé cac chat khang sinh dang duoc str dung qua muc trong nganh
nudi trong thay san. Tuy nhién, hiéu suat téng hop pyocyanin tir cac chung
vi khuan ty nhién con han ché, do d6 viéc ting cuong kha ning sinh téng
hop pyocyanin, tao ra cac ching ning suét cao 1a huéng nghién ctru duoc
quan tam. Trong nghién ctiu nay, viéc tang cuong su biéu hién cua cac gen
chinh tham gia vao qué trinh tong hop pyocyanin cua vi khuan P. aeruginosa
dugc st dung nham tao chiing ¢ hiéu suét tong hop pyocyanin cao. Hai gen
phzM va phzS da dugc tach dong tir ching vi khuan thuc dia sinh pyocyanin
cao va noi vao vector pUCP24 dat dudi sy diéu khién phién ma bai promoter
Lac va duoc chuyén trg lai chung dé tang cuong sy biéu hién cua hai gen
trong chang vi khuan chon loc. Chung vi khuan tai to hop dugc nudi trong
cac diéu kién, méi trudng khac nhau nham lya chon diéu kién thich hop cho
qué trinh tang sinh pyocyanin cia ching tai to hop. Pyocyanin thu dugc tir
chung téi to hop dwgc chiing minh tiém nang ¢mg dung trong nudi trong thay
san thong qua danh gia kha nang khang mét s6 vi sinh vat kiém dinh, Vibrio
gay bénh trén tdm nhu V. parahaemolyticus, V. harveyi.
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Tir nhu cau cap thiét cua thuc té va cach tiép can duoc trinh bay nhu trén, dé

tai nghién cuu voi tén “Nghién cru tao chung Pseudomonas aeruginosa

tai t6 hop nhim ting cwong higu suat tong hep pyocyanin dinh hwéng

rng dung trong nudi tréng thity san” da duoc tién hanh véi cac muc tiéu

va ndi dung nghién cttu cy thé nhu sau:

2. Muc tiéu nghién ctru cia luin an

Phan 1ap dugc ching Pseudomonas aeruginosa c¢6 kha nang sinh
pyocyanin va tao duoc ching vi khuén Pseudomonas aeruginosa tai
t6 hop mang thém gen phzM va phzS dé ting cudng téng hop
pyocyanin;

Nghién ctru duge phuong phap chiét, thu hdi pyocyanin va xac dinh
duoc dic diém cua pyocyanin thu dugc;

Panh gia dugc hoat tinh khang vi sinh vat kiém dinh va khang Vibrio
gdy bénh trén tom cla pyocyanin dinh hudng ing dung trong nuoi

trong thuy san.

3. Cac ndi dung nghién ctru chinh cia luan an

Phan lap chung vi khuan cé kha ning sinh pyocyanin tir thity san va
buin, nude ao nudi trong thiy san;

Nghién cau tao ching vi khuan P. aeruginosa PS39-phzMS téi to
hop mang thém hai gen phzS va phzM & ting cuong téng hop
pyocyanin;

Nghién ciru phuong phap chiét, tinh ché pyocyanin tir P. aeruginosa
PS39-phzMS;

Nghién ciru dic diém khang khuén cua pyocyanin;

Nghién ciu lya chon cac diéu kién nudi cidy dé sinh tong hop
pyocyanin boi P. aeruginosa PS39-phzMS.



CHUONG 1. TONG QUAN

1.1. Vi khuan Pseudomonas aeruginosa va pyocyanin

P. aeruginosa c6 thé c6 nhiéu hinh thai khuan lac khac nhau. Pa sb
céc khuén lac co dang phéng moc lan trén bé mat thach va thuong tao hai sac
t6 hoa tan 1 pyocyanin ¢c6 mau xanh lam khuan lac ¢6 mau xanh tuong (g
va pyoverdin hay con goi 13 chat sinh séic tot huynh quang lam cho khuén lac
¢6 mau vang xanh. Khi ching P. aeruginosa tao ra ca hai sic té ciing mot
lac 1am cho khuan lac ¢c6 mau xanh bién nga sang mau xanh 1a. Ching nay
con c6 thé sinh cac sic t6 tan trong nudc khac nhu pyorubrin hodc
pyomelanin 1am cho khuin lac c¢6 mau dé hodc mau niu tuong Ung.
Pyocyanin 1a hop chat ty nhién thir cap, di vong chira Nito, mau xanh 1a ciy
dugc sinh ra boi vi khuin gram 4m Pseudomonas aeruginosa. Pyocyanin da
dugc g dung ding cho chita tri bénh trong thuy san nham lam giam hién
tugng khang khang sinh ¢ vi khudn, giam muc do ton du trong thuy san.
Nghién ctru vé tinh khang khudn cta pyocyanin tir P. aeruginosa phan lap
tir moi truong bién di cho thay gin 90-95% kha ning trc ché vi khudn cua
cac chung P. aeruginosa la do pyocyanin. Pyocyanin c6 kha nang khang lai
cac loai vi khuan gy bénh nhu Salmonella paratyphi, E. coli va Klebsiella
gy bénh viém phoi.

1.2. Chuyén gen mi héa protein tham gia vao qui trinh ting sinh
pyocyanin

Céc gen nam trén locus tham gia vao chuyén hoa sinh hoc phenazine
da dugc xac dinh va doc trinh ty tr cac chung P. fluorescens va P.
aeruginosa. Locus niy gdm mot operon PhzABCDEFG bao gom bay gen,
dong vai trd chinh chuyén héa axit chorismic thanh PCA. Hai chung P.
aureofaciens va chung P. fluorescens déu chta 1 operon PhzABCDEFG



trong khi d6 chung P. aeruginosa lai c6 chita 2 operon Phzl
(PhzA1BICIDIEIFIGI) va Phz2 (PhzA2B2C2D2E2F2G?2), ca hai operon
nay déu ma hoa enzyme tong hop PCA, dan dén kha nang sinh tong hop cta
PCA cua ching nay hiéu qua hon cac chung vi khuan khac. Piéu nay dan
dén kha ning sinh pyocyanin cua chiing P. aeruginosa hon hin cac ching vi
khuan khac do PCA 1a tién chat trung tim cudi cing dé tong hop ra
pyocyanin. Pyocyanin dugc tong hop tir tién chit PCA bang hai budc téng
hop dugc chiu trach nhiém badi hai enzyme dugc ma hoa tur hai gen PhzM va
PhzS. Trong qua trinh nay, PhzM dudng nhu hoat dong trude chuyén hoa
PCA thanh 5-methyl-PCA, tiép ndi sau d6 c6 sy tham gia chuyén héa cua
PhzS dé tong hop thanh pyocyanin. P. aeruginosa sinh tong hop pyocyanin
v6i diéu kién bt budc phai co sy tham gia ctia hai enzyme nbi tiép nhau
PhzM va PhzS. Pay 1a co so dé nghién ctru ting cuong kha ning sinh téng
hop pyocyanin bang phuong phap chuyén gen. Viéc phat trién cac dong
vector méi dé c6 thé nhan ban 6n dinh trong cic chung vi khuin khac nhau
nham tao cong cu cho cc nghién ciru tiép theo dong vai trd quan trong trong
chuyén gen. Vector plasmid pUCP24 dugc phat trién tir pUCP18/19 c6 kha
ning mang gen chirc ning dong thdi nhan ban trong ca hai vat chi 13 E. coli
va P. aeruginosa.
1.3. Cic yéu t6 anh hwéng dén sy sinh tong hgp pyocyanin béi
Pseudomonas aeruginosa

Mai truong KingA 1a méi truong kinh dién t6i uu cho P. aeruginosa
sinh tong hop pyocyanin do méi trudng nay trc ché P. aeruginosa sinh tong
hop cac chit sinh séc t khac. Viéc bd sung thanh phan nhu acid amin alanine
va glycerol vao méi truong KingA da mang lai hiéu qua cao cho hiéu suét
tong hop pyocyanin. Mot s6 tac gia da ap dung cac phuwong phap tdi vu sir

dung cic mo hinh thong ké nham Iya chon cac yéu té c¢6 anh huéng chinh



dén qua trinh sinh t6ng hop pyocyanin béi P. aeruginosa va tim ra diéu kién
t6i wu nham ting hiéu suat ctia qua trinh nay. Viéc bo sung dung moi va chét
hoat dong bé mit da duoc chirg minh c6 kha ning ting sinh pyocyanin boi
P. aeruginosa. Phuong thirc 1én men c6 bd sung dung méi, chat hoat dong
bé mat, co thé st dung cho cac hinh thic 1€én men vi sinh vat thu cac hoat
chét thu cép mot cach hiéu qua. Nhiéu loai chat bd sung khéac nhau duogc str
dung trong qua trinh nghién ctru t6i ru qua trinh sinh tong hop sic td cua P.
aeruginosa. Bén canh cac thanh phan maéi trudng co ban 1 ngudn cung cap
carbon va nitrogen, cac chit bd sung khac déng vai tro nhu chat cam tng,
chat kich thich cho qua trinh nay. Mot s6 hop chét da dugc nghién ctru nhur
céc loai ddu gom dau thyc vat vi du nhu dau 6 liu, dau tho, cac chat chiét

thuc vat hay phu phé pham cua céc quy trinh cong nghiép

CHUONG 2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu va hoéa chit

Cac mau nudce nudi thiy san, mau tom va ca dugc thu thap tir thang
1 dén thang 3 nam 2017 tai Quang Ninh, Ninh Binh va Nam Dinh 13 ngudn
dé phan 1ap chiing vi khuan c6 kha ning sinh pyocyanin). Cac ching thudc
B0 suu tap ctiia phong Cong nghé sinh hoc tai tao moi truong-Vién Cong
nghé sinh hoc: 10 ching ki hiéu : PS5, PS8, PS9, PS10, PS12, PS39, PS40,
PS41, PS42, PS43 dugc phan lap tir cac mau nude, bun ao nudi tdm tai cac
tinh Quang Ninh, Nam Dinh; Cac chung vi khuan Vibrio spp. : V.
parahaemolyticus VpKGI12T1; V. parahaemolyticus VpST22T; V.
parahaemolyticus VPCMT31; V. harveyiharveyi Vh3; va V. alginolyticus
Val. Té bao E. coli TOP10, E. coli BL21 va E. coli Rosetta, dugc sir dung
trong nghién ctru kiém tra su hoat dong ciia gen phzS, phzM trong vector
pUCP24. Plasmid pUCP24 1a qua tang cua Gido su Schweizer, Dai hoc
Florida, My.



2.2. Phwong phap vi sinh vat
2.2.1. Phwong phdp phén ldp vi khudn sinh pyocyanin

Nudc nudi thity san, cac xoang tiéu hoa ctia tom ca duoc nghién k¥
va dugc pha loang va nudi trén dia thach KingA va u ¢ 30°C. Sau 24 gio,
quan sat va chon nhimng khuan lac c6 mau xanh va 1am d6i mau méi truong
sang xanh dé cdy chuyén lién tuc nhim tao chung thuan khiét.
2.2.2. Phwong phdp nhudm Gram va chup dnh kinh hién vi di¢n tiv quét

Nhudém Gram duoc tién hanh theo phuong phap Hucker cai tién,
hinh thai té bao vi khuan duoc quan sat va ghi lai hinh anh duéi kinh hién vi
dién tir quét (SEM — Hitachi S-4800, Nhat)

2.2.3. Dinh danh vi khudn theo cdc phwong phdp sinh héa

Phuong phap dugc thuce hién theo hudng din ciia nha san xuit bo Kit API

20NE (BioM¢érieux, Phap).
2.2.4. Xac dinh gen ddc trung loai PA 956 ciia P. aeruginosa

Str dung cap mdi PA-F va PA-R dic hiéu dé khuéch dai doan gen
PA c6 chiéu dai 956 bp & cac chung vi khuan phan lap, co do dic hiéu va do
nhay 100% v&i chung P. aeruginosa.
2.2.5. Xdy duwng cdy phat sinh loai

Cay phat sinh chiing loai duoc xay dung bang phan mém MEGA 7
theo phuong phap Neighbor - Joining, gia tri boostrap véi sb lip lai
(replicate) 1a 1000 lan.
2.2.6. Xdc dinh hoat tinh enzyme ngogi bao

Moi truong nudi céy va dia thach tht hoat tinh duoc chuén bi véi
céc co chat dic hiéu cho timg loai enzyme ngoai bao nhu amylase, protease,

gelatinase, lipase. Cy chim diém vi khuan 1én cdc méi truong co chét twong



g, G dia & 30°C qua dém, sau d6 quan sat két qua thi nghiém.
2.3. Thiét ké vector biéu hién va biéu hién gen
2.3.1. Tdch chiét DNA téng so ciia vi khudn

DNA tong sé duoc tach chiét theo huéng din cua bo Kit Genomic
DNA Purification (Thermo Scientific).

2.3.2. Phwong phdp di¢n di kiém tra DNA

DNA tong sd, san phdm PCR, plasmid va cac san pham cit gioi han
dugc kiém tra va xac dinh trén gel agarose v6i nong do 1-2% agarose theo

phuong phap ctia Sambrook va dong tac gia.
2.3.3. Phwong phap tach dong va xdc dinh trinh tw gen phzM va phzS

Hai gen phzM va phzS cia ching vi khuan P. aeruginosa PS39 dugc
khuéch dai v6i cac cdp mdi 1an lugt 1a phzM-F, phzM-R va phzS-F, phzS-R.

DNA tinh sach cua gen phzM va phzS dugc tao dong vao vector
pJET1.2 theo huéng dan cua b kit CloneJET™ PCR Cloning Kit
(Fermentas). Plasmid tai to hop nhan dugc tur té bao E. coli duoc st dung dé
giai trinh tu gen theo phuong phap Sanger. So sanh trinh tu gen nhén dugc
V6i cac trinh tu gen phzM va phzS khéc trén GenBank dé dénh gia mirc do
tuong dong (bang chwong trinh  BLAST trén  NCBI-
https://blast.ncbi.nlm.nih.gov/ BlastAlign.cgi).

2.3.4. Phwong phdp tao plasmid tdi té hop pUCP24-phzMS

Vector pUCP24 duoc tao ddu bang nho cit voi enzyme Smal. San
pham sau khi ndi dugc bién nap vao té bao E. coli Top10 theo phurong phap
cua Sambrook, dugc trai trén dia LB c6 chira 5 pg/mL gentamycin. Vector
pUCP24-phzM sau d6 duoc duoc cét boi hai enzyme gidi han Xbal va Sphl.
Gen phzS sau d6 duge cit bang enzyme han ché Xbal va Sphl. San pham sau


https://www.novoprolabs.com/vector/V12457

cat duoc tinh sach lai va dugc ndi ghép dé tao thanh vector pUCP24-phzMS
bang enzyme T4 DNA ligase. San pham sau khi ghép gen duoc chuyén bién
nap vao té bao kha bién E. coli Top10 dé tach dong va chon dong plasmid.
Plasmid thu nhén sau tach chiét dugc cit véi enzyme gioi han EcoRI va
HindIII dé kiém tra sy c6 mit cua phzS va PCR khuéch dai gen phzM bang
cap mdi M13F, phzM-R. Vector pUCP24-phzMS duoc giai trinh tu trén hé
thdng giai trinh ty gen thé hé méi nham kiém tra toan bo operon biéu hién
cua gen phzMS trong vector. Vector sau gidi trinh tu dugc dang ky trén ngan
hang gen ma s MZ399165.1.

2.3.5. Kiém tra sw biéu hi¢gn ciia phzM, phzS trong E. coli

Trong nghién ctru nay, dé kiém tra sy biéu hién cia gen trong vector
pUCP24-phzMS chung t6i d chon phwong 4n kiém tra gian tiép thong qua
su biéu hién cua gen trong E. coli.

Plasmid téi t6 hop pUCP24-phzMS dugc bién nap vao té bao E. coli
BL21 (DE3), E. coli Rosetta va thyc hién kiém tra biéu hién ctia vector.

Dién di bién tinh protein thu duoc trén gel polyactylamide-SDS.
2.3.6. Tao chiing tdi t6 hop P. aeruginosa PS39 mang plasmid pUCP24-
phzMS

Té bao kha bién P. aeruginosa PS39 duoc chuin bi méi cho bién
nap bang xung dién. Bién nap plasmid tai to hgp pUCP24-phzMS vio té bao
P. aeruginosa PS39 bang xung dién.
2.3.7. Kiém tra sw cé6 mit ciia plasmid tdi t6 hgp pUCP24-phzMS trong
chiing tdi t6 hop

Plasmid thu nhan sau tach chiét duoc cit voi enzyme gidi han
EcoRI va HindIII dé kiém tra su c6 mat ciia phzS va PCR khuéch dai gen
phzM bang cap mdi M13F; phzM-R.



2.3.8. Gidi trinh tw plasmid pUCP24-phzMS dé kiém tra cassete biéu hién
phzMS bang hé thong gidi trinh tw thé hé méi
2.3.9. Phwong phdp bdo qudn va nudi cdy chiing giong
2.4. Phuong phap nghién ctru tach chiét, tinh ché pyocyanin
2.4.1. Nuéi cdy chiing P. aeruginosa PS39-phzMS dé thu dich lén men cho
tach chiét pyocyanin
2.4.2. Phwong phdp dinh lwong pyocyanin

Dich nudi vi khuan (1 mL) dugc duoc bd sung thém chloroform theo
ty lé 1:1 vé& thé tich (1 dich:1 chloroform). Hon hop dich nudi va chloroform
duoc lic déu, ly tam 5000 vong/phut trong 10 phut. Pha dudi chloroform chira
pyocyanin (0,6 mL) dugc chuyén sang ng méi. Sau do, 0,6 mL 0,2M HCIl
duoc b6 sung vao mau, lic déu, sau d6 dé tinh dé phan pha. Pha trén mau do
duoc thu lai va do do hap thy &nh sang tai budc song 520 nm. Ham lugng
pyocyanin xac dinh theo cong thtrc: pyocyanin (ug/mL) = OD520 x d6 pha
loding x 17,072, trong d6 17,072 1a hé sb hap thu.
2.4.3. Phwong phap tich chiét va dinh luong PCA

Ham luong PCA trong dich nudi cy té bao vi khuin duoc xac dinh

theo phuong phap ctia Mavrodi.
2.4.4. Lwa chon dung méi tich chiét pyocyanin

Céac dung moéi hiru co khac nhau dugc sir dung cho chiét xuat
pyocyanin tir mau nudi cdy P. aeruginosa PS39-phzMS bao gom benzene,
cloroform, methanol, hexane, diclometan, va ethylacetate.
2.4.5. Cac phwong phdp xdc dinh dj tinh sach cua pyocyanin

D0 tinh sach cua phan doan chiét xuét pyocyanin dugc danh gia bang ky
thuat sic ky ban mong, sic ky 1ong hiéu ning cao va UV-Vis.
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2.5. Phuong phap xac dinh diic tinh khang khuin ciia pyocyanin
2.5.1. Thir nghi¢m hoat tinh khdng vi sinh vit kiém dinh (VSVKD) va
Vibrio
2.5.2. Phwong phdp xdc dinh nong dj diét khudn toi thiéu ciia pyocyanin
2.5.3. Phwong phdp khuéch tin trén dia thach
2.6. Phuwong phap xic dinh diéu kién nudi ciy chiing tii to hop sinh
pyocyanin
2.6.1. Lwa chon méi truwong nuéi cdy
Trong nghién ciru nay, KingA va KingA thay d6i da duoc tha
nghiém dé chon duoc méi trudng thich hop cho sinh tong hop pyocyanin
bai P. aeruginosa PS39-phzMS. Nong do cua glutamic acid trong moi
truong lva chon GM dugc thay doi dé kiém tra anh huong cia n6 ddi véi
viéc san xuét pyocyanin.
2.6.2. Phwong phdp nghién civu anh hwéng ciia cdc diéu kién nuoi ciy
Cac yéu t6 hda ly anh huong dén sinh tong hop sic t pyocyanin nhu pH,
nhiét do, thoi gian va téc do lac P. aeruginosa PS39-phzMS duoc nghién ctu
nham tang kha nang san sinh pyocyanin.
2.7. Phuong phap phan tich sb liéu
Dit liéu dugc phan tich bang phan mém GraphPad Prism 6.01, phan
tich ANOVA, hoac t-test vai p < 0,05 duoc cho la c6 su khac biét mang tinh
thong ké. Dit liéu duoc thé hién bang gi4 trj trung binh (mean) va do 1éch

chuin (standard deviation-SD) trong biéu dd cot, biéu dd dudng hodc bang.
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CHUONG 3. KET QUA NGHIEN CUU
3.1. Phan lap va sang loc vi khuin Pseudomonas sinh pyocyanin

Trong sb 28 chung (18 chung méi phan 1ap, 10 ching thudc B
suu tap) phan lap dugc chung t6i da chon dugc 9 chung co khuan lac
mau xanh trén méi truong KingA (Hinh 3.1), 1am d6i mau thanh xanh
& moi truong KingA 16ng va dinh lugng pyocynin duoc tong hop. Nong
d6 pyocyanin sinh ra boi cac chung vi khuan trong khoang tir 6,01+1,2
ug/mL dén 15,02+0,56 pg/mL, trong d6 chung PS39 c6 kha niang sinh
pyocyanin cao nhat dat 15,02+0,56 pg/mL.

Hinh 3.1. Phan l4p vi khuén sinh pyocyanin trén méi truong KingA. A. Dia nubi
cdy trén moi truong King A ctia mau xoang tiéu hoa tom thu tai Ninh Binh; B.
Chung PS6 duoc phan 1ap, lam thuan tir mau xoang tiéu hoa tom.

Két qua cho thdy gen PA di duoc khuéch dai tir cac chung vi khuan
PS4, PS6, PS11, PS33, PS35, PS39 vai kich thudc khoang 1000 bp ding
theo ly thuyét (Hinh 3.2). Cac doan gen nay duoc khuéch dai dic hiéu. Vi
vay cac chung PS4, PS6, PS11, PS33, PS35, PS39 rit c6 thé 1a chung thudc
loai P. aeruginosa. Ngoai ra mot s6 chang phan lap khong xuét hién bing
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DNA kich thuéc khoang 1 kb 1a PS2, PS3, PS44. Cac chung nay c6 thé khong
dung 1a P. aeruginosa can phan lap.

Dic diém sinh hoa cua ching PS39 tuong dong véi dic diém sinh hoa
ctia chung chudn P. aeruginosa ATCC27853. Két qua so sanh trinh tu gen
16S rRNA ciia chiing PS39 v6i cac ching vi khudn khac trén Genbank cho
thdy do twong dong cao nhat dat 99,8% véi gen tir ching Pseudomonas
aeruginosa CNEB4 mi s MZ648186.1. Két hop ddc diém hinh thai, sinh
hoa va gen chi thi PA cho loai P. aeruginosa, c6 thé khang dinh chung PS39

thugc chi P. aeruginosa va dugc dat tén la Pseudomonas aeruginosa PS39.

+) PS44 PS33 PS35 PS33 PS11 PS6 PS4 PS3 PS2

Hinh 3.2. Dién di d6 phan tich san phdm PCR doan gen PA 956 bp cua 9 chung
sinh pyocianin cao trén gel agarose 0,8%. M: Thang chuian DNA 1kb (GeneRular 1
kb DNA ladder, ThermoFisher), (-): chiing am; (+): DNA ctia chung vi khuan P.
aeruginosa (B suu tap phong CNSH tai tao moi truong)

3.2. Nghién ciru tao chiing tai t hop P. aeruginosa PS39 mang thém ban

sao gen phzM va phzS trong plasmid

3.2.1. Phan lap, tach dong gen phzM va phzS tir P. aeruginosa PS39

San phim PCR hai gen phzM va phzS dugc tai t6 hop vao vector
pJET1.2 tao vector tai t6 hgp pJET1.2-phzM va pJET1.2-phzS. Gen phzM
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duogc ding ky trén ngan hang gen véi ma sé MF673740. Gen phzS da duoc
dang ky trén ngan hang gen véi ma sé MF770713.

3.2.2. Thiét ké vector pUCP24-phzMS mang hai gen phzM va phzS
Dé tao plasmid tai to hgp pUCP24-phzM, vector pUCP24 dugc cit

mo vong voi enzyme giGi han Smal. San pham cit dugc lam sach va gin véi
gen phzM di dugce tao dau bang. Dé tao plasmid tai to hop chira ca hai gen
phzM v phzS, san pham PCR gen phzS va plasmid pUCP24-phzM déu duoc

cit bang hai enzyme giéi han Xbal va Sphl. San pham cét dugc tinh sach va
dugc st dung trong phan tng gin gen phzS vao pUCP24-phzM véi sy co
mit cta enzyme T4 DNA ligase. Qua qué trinh kiém tra c6 thé khang dinh
vector pUCP24-phzMS di duoc thiét ké thanh cong (Hinh 3.13).

M M

10 Kb

10 Kb g 'ég

Sk 25Kb
3Kb

1Kb
1Kb

A B

Hinh 3.13. ién di do kiém tra plasmid pUCP24-phzMS sau tach chiét (A) va cét
biang véi EcoRI va HindllI (B) trén gel agarose 0,8%.

M: thang chuén DNA (O’GeneRuler 1Kb DNA Ladder- ThermoScientific).
Dé chic chén viéc thiét ké khong anh hudng dén gen va cassette biéu

hién ctia gen, plasmid pUCP24-phzMS da duoc gidi trinh ty trén hé thong
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giai trinh ty gen thé hé moi. K&t qua trinh ty nhan duoc da xac nhan va lam
rd vi tri cua gen phzM va phzS cling nhu sy ¢c6 mdt cua cac yéu to can thiét

cho biéu hién cua 2 gen, ton tai trong cau tric plasmid (Hinh 3.14).

pUCP24-phzMS

Yo

3

« lhzm
3a¢/

s e Valus
v ¢ Anvotations [plaumis snnctabion.gb]
v @ imuted gee (0.2

Geoe complementi2083.3720)
Gene complevent(1435.2684)
Gene an.zs

Gare complement]{$511.6080)
RS complewenti3TR.1736)
RBS 30

RES complement(60536058)

PaMs - Copyitet

@
v @ plasmid festures 1.4

B M3 ferward2) pemer 425100

B MY fud primer 13301412
B M2l rev_primer complement(3734.37%4) B
B lac promater Mic. Festure complament{iT.1700)

Hinh 3.14. Chu giai plasmid tai to hgp pUCP24-phzMS. So d6 plasmid pUCP24-
phzMS (A) va chd giai chi tiét cac thanh phan cua plasmid (B) (thuc hién bai phan
mém UGENE v.39).
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3.2.3. Kiém tra khd ning biéu hi¢n ciia hai gen phzM va phzS trong
vector tdi té hgp pUCP24-phzMS

Trude khi plasmid dugc dua vao chung chu P. aeruginosa PS39,
chung toi da tién hanh kiém tra su hoat dong cua toan bo cassette biéu hién
thong qua viéc biéu hién gen phzM va phzS trong té bao E. coli. Tir két qua
thu dugc (Hinh 3.16) c6 thé cho rang, promoter lac trong vector pUCP24-
phzMS d3 hoat dong va rat co thé da sinh tong hop ra PhzS, PhzM. Vi vay
ciu trac vector pUCP24-phzMS c6 thé khang dinh 13 hoan thién cho viéc

bién nap vao chung P. aeruginosa PS39.

BL21 Rosettal Rosettal(-)
(él 2 34 M56 7 ()5P55M SP ypa

!"‘38 gﬁ-—'— - 45

Lo B

<

B SR EE e e e
— e

. - - - es - - _35
— - ¢ a — G ey - —
- - - - -
- . - e— - -—
. - 25

Hinh 3.16. Phan tich protein tong sb, protein pha tan, khong tan duoc biéu hién
trong hai chung E. coli BL21 va Rosetta mang pUCP24-phzMS.
3.2.4. Tao chiing P. aeruginosa PS39 tdi té hop mang vector pUCP24-
phzMS

Plasmid pUCP24-phzMS thu nhan tir thi nghiém trude dugc st
dung dé bién nap vao té bao chu P. aeruginosa PS39 bing ky thuat xung
dién. Dé kiém tra so bd sy ¢6 mit cta hai gen phzM va phzS trong pUCP24-

phzMS, cic plasmid tai to hop duoc cit dong thoi véi hai enzyme gidi han
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EcoRI va HindIII. Dién di db san pham cat giéi han (Hinh 3.17B) cho thiy
pladmid da dwoc cit thanh cong tao hai bing DNA rd nét tuong tng véi kich
thudc khoang 2.2 kb va 4 kb khi so sanh v&i thang chudn DNA. Nhu vay co
thé khang dinh da bién nap thanh cong plasmid tai to hop pUCP24-phzMS
vao ching P. aeruginosa PS39 va ching bién dbi di truyén dugc goi 1a P.

aeruginosa PS39-phzMS.

1234 5 6M

10 Kb

6 kb 10 Kb

4 Kb
3 Kb 2,5 Kb
1 Kb 1Kb

Hinh 3.17. Dién di 6 kiém tra san pham cit pUCP24-phzMS dugc tach tir P.
aeruginosa PS39 tai t hop trén gel agarose 0,8%. M-thang chuan DNA
(O’GeneRuler 1Kb DNA Ladder- ThermoScientific); A) 1-5: Plasmid tir cac dong
té bao bién nap P. aeruginosa PS39-phzMS; 6: DNA chung P. aeruginosa PS39
gbc; B) 7-10: san pham cit plasmid pUCP24-phzMS cua cac dong té bao sau bién
nap vaéi enzyme gisi han EcoRlI va HindllIl.

Su duy tri plasmid i to hop trong chiing vi khuan qua cac lan nudi
ciy chuyén la yéu té quan trong dé danh gia do 6n dinh cua chiang tai to
hop. Trong nghién ctru nay, ching tai té hop P. aeruginosa PS39-phzMS
dugc danh gia, kiém tra sy c6 mat caa plasmid pUCP24-phzMS lién tuc
qua 5 lan nudi cy chuyén. Két qua kiém tra san pham cit plasmid cua lan
nudi cay chuyén thir 2 va tha 5 cho thay san pham cat plasmid gom hai
doan DNA véi kich thudc twong ung.
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3.3. Nghién ctru phwong phap thu hdi, tinh sach pyocyanin tir P.
aeruginosa PS39-phzMS
3.3.1. Chon dong P. aeruginosa PS39-phzMS sinh pyocyanin cao

Kha ning ting sinh pyocyanin ciia chung tai t6 hop sau khi xac dinh
sy ¢6 mat va tinh toan ven cua cap gen phzM-phzS, sé dugc danh gia thong
qua sy giam ham lugng tién chat PCA va sy ting ham lugng pyocyanin thong
qua viéc nudi cdy té bao vi khuan ching ty nhién P. aeruginosa PS39 va
chung tai t6 hop P. aeruginosa PS39-phzMS. Két qua thé hién, nong d6 PCA
chiét xudt tir dich nudi cay ching ty nhién P. aeruginosa PS39 1a 14,48 +
1,14 ug/mL, trong khi PCA chiét xuat tir dich nuéi cdy ching tai to hop P.
aeruginosa PS39-phzMS thap hon rat nhidu (1,041 + 0,57 ug/mL). Nguoc
lai, nong d6 pyocyanin dugc chiét xut tir ching tai to hop ting 1én dén 31,22
ng/mL, cao hon 2 14n so v&i ndng do pyocyanin dugc chiét xuat tir ching tu

nhién (13,47 pg/mL) (Hinh 3.21).

-
=
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=
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=
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Hinh 3.21. Ham lugng pyocyanin (A) va PCA (B) dugc san sinh bgi chung ty
nhién P. aeruginosa PS39 va chung tai té hop P. aeruginosa PS39-phzMS. PS39:
P. aeruginosa PS39; PS39-phzMS: P. aeruginosa PS39-phzMS. Su khac biét dang

ké dwoc danh gia bang phan tich t-test véi p <0,0001.
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3.3.2. Nghién citu tach chiét, tinh ché pyocyanin

Chloroform 1a dung méi cho hiéu qua chiét xuat cao nhat vdi ham
luong pyocyanin thu dwoc dat 25,27 + 1,02 (ug/mL), tiép dén la
dichlomethan dat 20,26 + 0,87 (ug/mL). Nhu vay, chloroform la dung moéi
cho hiéu qua cao phit hop dé tach chiét pyocyanin tir dich nuéi ciy vi khuin
P. aeruginosa PS39-phzMS (Hinh 3.22).

Két qua phan tich dic diém phd hap thu tir ngoai kha kién UV-Vis
cua pyocyanin trong HCI 0,2N dugc tinh sach tir ching P. aeruginosa PS39-
phzMS bédi 2 dung moi dichlomethan va chloroform cho hi¢u qua cao dat do

tinh sach twong tu pyocyanin dbi chimg (Hinh 3.23).

/" Pyorubin
\ Pyomelanin
¥ /' Pyocyanin
Pyoverdine

Hinh 3.22. Tach chiét pyocyanin tir dich nudi cay vi khuan P. aeruginosa PS39-
phzMS véi cac dung mdi khac nhau. (A) Sir dung cac dung moi khac nhau dé phan
tach pyocyanin (I6p mau xanh duéi cung); (B) Acid hoa bang HCI 0,2N;

(C) Trung hoa bang NaOH 1N. 0: PY0 di ching; 1: benzene; 2: hexane;
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3: methanol; 4: dichloromethane; 5: ethylacetate; 6: chloroform.

a e TE 1.6

Control 1 | 2451
! !
}
- - | - —_-— pe— — — - <]Pyocyanin
!
3
A I !
!
5 = !' Pyorubi
i orubin
- i 2 SRS
— Pyomelanin
i
U g
B Pyocyanin tinh khiét 1-benzen 2-Hexane
3-Methanol 4-Dichloromethan S-ethylacetate 6-chloroform

Hinh 3.23. Quang phd UV-Vis cua pyocyanin chiét tach sir dung cac dung moi
khéc nhau. A) Phd TLC; B). DC: pyocyanin nguyén chat; 1: benzene; 2: hexane;
3: methanol; 4: dichlometan; 5: ethylacetate; 6: chloroform.

Tir két qua khao sat Iya chon dung méi thich hop cho tach chiét
pyocyanin tir dich nudi cdy vi khuén, chloroform duoc sir dung trong cac
nghién ctru tiép theo va trong xay dung quy trinh tach chiét va lam sach san

pham pyocyanin (Hinh 3.24).

:’ Thu pha dwéi g Thu pha trén
+ Chloroform § +HCl g +NaOH IN

_— @4 ey N o

\-{!]»l(l!

bA
Dich 1én men
vi khuén

Dich chiét
pyocyanin

Hinh 3.24. Minh hoa c4c buéc chiét pyocyanin tir dich nudi cdy chung P.
aeruginosa PS39-phzMS
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3.3.3. Danh gia dj sach ciia pyocyanin

Phan tich phd UV-Vis ctia pyocyanin trong dung dich HCI cho thay
pyocyanin dugc chiét bang dichlometan va chloroform c6 phd twong tu nhu
pyocyanin tinh khiét. Thém nira, két qua phan tich pho khdi lugng phan giai
cao HRMS ciia pyocyanin chi ra khdi lwong phén tir ctia hop chéat 1a M =210
twong tng voi cdng thire phan tir C13H10N2O cia pyocyanin.

3.4. Pic tinh khang khuin ciia pyocyanin
3.4.1. Khd nang khdng cdc vi sinh vit kiém dinh ciia pyocyanin

Két qua cho thay, sy ting trudong ciia cac VSVKD gom vi khuan
Gram (+): E. faecalis ATCC 29212, S. aureus ATCC 25923, B. cereus
ATCC 13245; vi khuan Gram (-): E. coli ATCC 25922, P. aeruginosa
ATCC 27853, S. enterica ATCC 13076 bj &rc ché hoan toan ¢ noéng do
rc ché tbi thiéu MIC 1a 25 pg/mL. Dbi véi nAm men ndng d6 uc ché
toi thiéu 12 6,25 pg/mL.

3.4.2. Danh gia kha ndng khdng Vibrio spp. gdy bénh trén tém cua
pyocyanin

Céc chung gy bénh hoai tir gan tuy cap trén tdm V. parahaemolyticus
(VpKG12T1, VpST22T, VpCMT31) bi tic ché sinh trudng hoan toan & ndng
d6 t6i thidu ¢ 12,5 pg/mL, hai chung gém V. harveyi Vh3 va V. alginolyticus
Val bi trc ché & ndng d6 17,5 ug/mL.

Gié tri diét khuan t6i thiéu MBC dén 99,9% cua dich chiét pyocyanin
déi véi chung VpCMT31, VpKG12T1 va VpST22T la 20 pg/mL; va dbi véi
chung Vh3 va Val 1a 25ug/mL.

Pyocyanin c6 kha ning trc ché manh céac ching Vibrio spp. trong d6
¢6 cac chung V. parahaemolyticus VpKG12T1, VpST22T, VpCMT?31 la cac
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chung gdy bénh trén tom. Trong giai nong do tir 6,5 — 13 pg/khoanh gidy
khong c6 sy khac biét nhiéu trén mét ching, nhung tir ndng do 26 pg/khoanh
gidy dudng kinh vong khang khuén ting 1én rd rét va dat khoang 25 — 32 mm
(Hinh 3.29).

v paariahiemolytic i

Vit M V. parubcemolytics- VST V. alginolyici

Hinh 3.29. Minh hoa kha nang khang cua pyocyanin véi cac chung Vibrio spp. gay
bénh trén tdm: V. parahaemolyticus VpPCMT3 (A), V. parahaemolyticus VpST22T
(B), V. alginolyticus Val (C) va V. harveyi Vh3 (D). T — Tetracycline; Gen —
Gentamycin; a, b, 1,2,3 va 4 — twong tng c4c ndng do cua pyocyanin 0,406;
0,8125; 3,25; 6,5; 13; 26 pg/khoanh giay;

3.5. Nghién ciru diéu kién nudi thich hop cho ting sinh pyocyanin tir P.

aeruginosa PS39-phzMS
3.5.1. Anh hwong ciia cdc yéu to héa Iy dén sinh tong hop pyocyanin béi
P. aeruginosa PS39-phzMS

Céc yéu t6 nhu nhiét d9, pH, thoi gian nudi cay va toc do lac da dugc
nghién ctru anh hudng dén qua trinh sinh tong hop pyocyanin. Két qua cho
thdy diéu kién t6i wu cta ching vi khuan Pseudomonas aeruginosa PS39-
phzMS mang hai gen phz tai td hop dé san xuat PYO cho ning suat cao nhat
la: pH 8, nhiét do 30°C, tc do lic 200 v/phut; thoi gian 120 gio trong moi

truong KingA bd sung 1,5% axit glutamic.
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3.5.2. Lwa chon mt sé nguon dinh dwéng thich hop cho sinh tong hop

pyocyanin

Quan sat binh nudi cdy trong qua trinh phat trién cho thay hai trong
s6 nam mai truong thir nghiém sinh sic td pyocyanin xanh lyc dam 1a AM
va GM. Chung 12 méi trudng KingA trong d6 peptone dugc thay thé twong
g bang Alanine va glutamic acid. Nong d6 pyocyanin sinh tong hop trén
moi truong AM va GM lan luot 1a 34,71 + 0,35 ug /mL va 35,57 + 0,26
ug/mL; dir liéu dugc trinh bay trong Hinh 3.34.

A e
354
25+

Pyocyanin (pg/ml)

v‘ 2?‘ xc’ @ 0@
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Hinh 3.34. Anh huéng ciia cac thanh phan moéi trudng dén sinh tong hop
pyocyanin & chung P. aeruginosa PS39-phzMS. KingA: Moéi truong KingA;
KingA+A: KingA + Alanine; KingA+G: KingA + Glutamic acid; AM: KingA +
Alanine khong c6 peptone; GM: KingA + Glutamic acidkhong cé peptone. Nong
d6 pyocyanin dwoc hién thi bang gia tri trung binh va do léch chuén, t-testam vs em:

p<0,05.

O ndng dd glutamic acid cao hon 1% cho thdy kha ning ting sinh
pyocyanin ting cao dan. Vi ndng do glutamic acid 1,5% kha ning tang sinh

pyocyanin cao nhét dat 49,57 = 1,71 pg/mL.
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Thanh phan ciia méi trudng sinh pyocyanin phu hop véi P.

aeruginosa PS39-phzMS 1a K»>SO4 10 g/L; MgCl,.H,O 3 g/L; glycerol 10
mL/L; gentamycin 200 pg/mL va glutamic acid 15 g/L. O pH 8 va 30°C, sau

120 gio nudi cay pyocyanin dat mirc cao nhat va cao hon xap xi 3 1an so véi

ching tu nhién P. aeruginosa PS39.

KET LUAN VA KIEN NGHI

KET LUAN

1.

Di phan 1ap duoc 18 chung va sang loc dugc 9 chung vi khuan ¢ kha
ning sinh pyocyanin trong khoang 6,01+1,2 pg/mL dén 15,02+0,56
ug/mL tir cac mau thu thap va bo suu tip chiing cia Phong cong nghé
sinh hoc tai tao moi truong, Vién Cong nghé sinh hoc, trong d6 chon
duge mot ching PS39 tong hop pyocyanin cao nhit (15,02+0,56 pg/mL)
duoc dinh danh thudc loai P. aeruginosa.

D3 thiét ké thanh cong vector pUCP24-phzMS chira 2 gen phzM (1000
bp, MF673740) va phzS (1200 bp, MF770713) dugc tach dong tur ching
tu nhién PS39 va duoc giai trinh ty toan b trén hé thong giai trinh ty thé
hé méi v6i ma sb MZ399165.1. Sy hoat dong cua operon lac mang hai gen
phzM va phzS trong vector pUCP24-phzMS da dugc kiém tra trén dong té
bao E. coli. Vector pUCP24-phzMS di bién nap thanh cong vao ching
tu nhién PS39 tao ra chung ti td hop P. aeruginosa PS39-phzMS ting
cuong tong hop pyocyanin.

Pyocyanin dugc tach chiét thanh cong tir dich nuéi cdy ching vi khuan
tai to hop va chung tu nhién bang dung méi chloroform véi ty 18 thé tich
1 dung moi : 1 dich nudi cdy. San pham pyocyanin tao ra (dang dung
dich hodc dang bot) c6 mau xanh dédc trung, cd dac tinh phé UV-Vis
tuong tu pyocyanin tinh khiét, c6 pho khdi lwong twong (mg cong thirc
phan tr cua pyocyanin (Ci3HioN2O) va dat d6 tinh sach 97% (HPLC).
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4. Pyocyanin dugc chiét ra tir dich nudi cay chung tai to hop P. aeruginosa

PS39-phzMS c6 kha ning e ché va diét vi khuan Vibrio spp. gdy bénh
trén tom trong khoang 12,5 - 17,5 ug/mL va 20 - 25 pg/mL, tuy thude
ting ching. Pyocyanin ciing khang cac vi sinh vat kiém dinh nhu B.
cereus ATCC13245, E. faecalis ATCC299212, S. aureus ATCC25923,
E. coli ATCC25922, S. enterica ATCC13076, P. aeruginosa
ATCC27853 & nong do trc ché tdi thiéu 25 ug/mL va vai C. albicans
ATCC10231 la 6,25 pg/mL.

D3 x4c dinh duge moi truong GM (pH 8) va cac diéu kién nudi cdy phu
hop gdm nhiét d6 thich hop 30°C, véi tdc do lic 200 vong/phit trong
thoi gian 120 gio cho sinh tong hop pyocyanin cta chung tai to hop P.
aeruginosa PS39-phzMS dat ning suét cao nhat 49,57+1,71 pg/mL.

KIEN NGHI

1.

Nghién ctru t6i wu qua trinh 1én men lugng 16n P. aeruginosa PS39-
phzMS nham thu nhan pyocyanin véi s lugng 16n nham thir nghiém,
tng dung trong thuc té;
Nghién ctru mé rong phd khang khuin ciia pyocyanin tip trung vao
nhom cac vi sinh vat giy bénh trén ddi tuong nong nghiép (cay trong)
va thiy hai san.

NHUNG PONG GOP MOI CUA LUAN AN
Pi chuyén gen vao ching tu nhién tao dwoc chung vi khuan tai t6 hop
Pseudomonas aeruginosa PS39-phzMS mang plasmid pUCP24-phzMS
tang cudng san xuat pyocyanin cao hon so véi chiing tur nhién;
P chon loc duoc mdi trudng va diéu kién nudi ciy thich hop dé chung
tai to hop sinh pyocyanin v6i ning suit cao.
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Trinh tu gen dang ky trén NCBI

- Trinh ty gen phzM duoc dang ky trén NCBI GenBank v&i ma sb 1a
MF673740.

- Trinh tu gen phzS duoc dang ky trén NCBI GenBank véi mi sb 1a
MEF770713.

- Trinh tu plasmid pUCP24-phzMS duoc dang ky trén NCBI
GenBank véi ma sé MZ399165.1.




