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Linh vue ky thuit dwoc dé cip

Sang ché thudc linh vuc céng nghé sinh hoc, cu thé 1a sang ché dé cap dén
ching vi khuan Serratia sp. HVQY mang gen ma hoa protein Pigl tai t6 hop thuén
khiét vé mat sinh hoc, san xudt ra hop chét prodigiosin c6 kha nang tc ché té bao ung

thu va mot s loai nam gay bénh.

Tinh trang ky thuit ciia sang ché

Serratia sp. 1a mot loai vi khuan phan bd rong rai trong nhiéu tdng sinh quyén
nhu: dat, nudc, thuc vat va ddng vat. Trong chi Serratia, loai Serratia marcescens
dugc quan tdm do c6 kha nang tiét ra nhiéu loai protein ngoai bao nhu nucleaza,
proteaza, chitinaza ciing nhu céac loai hop chét thir cdp khac nhu serrawettin, ooxydin
A, glycolipit surfactant va dic biét la prodgiosin. Py la hop chat c6 nang chéng lai
mot sb dong té bao ung thu nhu Jurkat T, H460, MCF7 (Bang 1) (Hejazi va Falkiner,
1997). Ngoai ra, mot s6 chiing S. marcescens dugc ching minh c6 kha nang kich thich
sinh trudng cua thuc vét, cling nhu c¢6 kha nang ki sinh gay bénh trén cac loai con

trung gdy hai (Pineda-Castellanos va cong su, 2015).

Gén day, & Viét Nam, mot sb nhom nghién cuu da tién hanh nghién ctru kha
ning tmg dung cta vi khudn Serratia marcescens trong viéc khang lai cac loai vi
khudn va con tring gy hai. Nguy&n Hoai Huong va Nguyén Hoang Anh Kha (2015)
da danh gia kha niang diét sdu khoang Spodoptera litura bang ching vi khuin S
marcescens SH1 ciling nhu sic td prodigiosin va thu dugc cac két qua kha quan. Bén
canh d6, hoat tinh khang khuan va khang nim cia céc chung Serratia marcescens
phan 1ap & Viét Nam ciing da duoc ching minh (D6 Thi Tuyén va cong su, 2017;
Nguyén Sy Lé Thanh va cong su, 2014; Nguyén Sy Lé Thanh va Lé Dinh Quyén,
2015). Tuy nhién, cdc nghién ctru nham cai bién céac ching S, marcescens nhim tiang
kha ning san xut prodigiosin ng dung trong y hoc chua dugc tién hanh. Hién nay,
huéng nghién ctru cai bién cac ching vi khudn dé phuc vu san xuét cac hop chét thu
cap da duoc ap dung phd bién trén thé gi¢i. Chung Streptomyces coelicolor dot bién da
cho hoat tinh prodigiosin tang gp 12 14n so v6i chung dai (Liu va cong su, 2017). Bén
canh d6, nhém gen chiu trach nhiém tong hop prodigiosin cua vi khun S, marcescens
da duge chuyén thanh cong vao vi khudn Pseudomonas putida cho phép chung c6 thé
tong hop prodigiosin (g dung trong cong nghiép vé&i nang suét én tGi 94 mg/I.

Prodigiosin, con duge goi 1a sic td do, 1a mot chat chuyén ho4 alkaloid thtr cap

¢6 cong thirc hoa hocCyHysN3O (5((3-methoxy-5-pyrrol-2-ylidene-pyrrol-2-ylidene)-
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metyl)-2-methyl-3-pentyl-1H-pyrrole) (hinh 1), c¢6 khdi lugng phéan to khoang
323,4Da. Prodigiosin c6 cdu tao gdm 3 vong tripyrrole, khong tan trong nudc, tan vira
trong alcohol va ether, tan tét trong mot sé dung mdi nhu cloroform, metanol,
axetonitril va DMSO. Trong diéu kién thong thuong, prodigiosin d& bi phén huy béi
anh sdng. Bén canh d6, & cac diéu kién axit pH, prodigiosin ¢6 mau do, khi chuyén

sang mdi truong kiém, sdc to cta prodigiosin chuyén sang mau vang cam.

Cau trtic phan tir ciia Prodigiosin

Dic tinh sinh hoc quy bau cla prodigiosin c6 thé duge thé hién ¢ nhitng tinh

chét sau:
a, Hoat tinh khang khuén:

Prodigiosin ¢6 kha ning khang nim phd rong va tac dung khang khuén da duoc
khing dinh bang nhitng nghién ctru duogc cong bd clia cac tac gia trong nhiing nam
1960 va 1970 (Gerber, 1975; Castro va cdng su, 1967). Tur gitta nhitng nam 1970, hoat
tinh khang khuén cta prodigiosin tinh khiét tach chiét tir vi khudn da dugc cong bd
nhiéu (Bang 2). Phd khang khudn ciia prodigiosin phu thudc vao ciu tric cua
prodigiosin. O ndng do tr 10 — 100mg/ml, prodigiosin co thé khang ca hai loai vi
khuan gram 4m va gram duong. Dic tinh khang khuédn cua prodigiosin chu yéu dua
trén kha nang ngan chan sy hinh thanh mang sinh hoc cta vi khuan, chéng lai cac loai
vi khuan gay 6 nhiém nhu Alteromonas sp., Gallionella sp. va vi khuin lam (Priya va
cong su, 2013). Prodigiosin chiét xuét tir S. marcescens CMSTO07 ¢6 kha ning tic ché
su hinh thanh mang sinh hoc cta Alteromonas sp. & ndng do 10mg/ml va prodigiosin

100pg/cm® bé mit anh hudng dén kha nang bam dinh vao kinh cta Balanus amphitrite.
b, Hoat tinh khéng nim

Hoat tinh khdng mot s6 loai ndm gdy bénh cia prodigiosin ciing da dugc xac
dinh d6i véi mot sé loai nhu Coccidioides immitis (Williams va Hearn, 1967). Mot sb
chi nim dugc cho 1a min cam véi prodigiosin bao gdém: Candida, Aspergillus,
Penicillium, Saccharomyces, Cryptococcus va Histoplasma. Nhitng nghién ctu gin
day tap trung vao viéc xac dinh tiém ning tmg dung prodigiosin nhu mot hoat chat

khéng ndm. Prodigiosin-L-1 ¢6 hiéu qua ddi voi T richophyton phén lap trén cac bénh
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nhin cé triéu chirng 1am sang cua bénh nam chan. Mot s6 nghién ctru cho thay,

prodigiosin cling ¢ thé tng dung dé khang nim bénh hai cay trong.
¢, Hoat tinh khang té bao ung thu ctia prodigiosin

Kha ndng khang ung thu hién dang la huéng nghién ctru chinh vé prodigiosin.
Nhin chung, prodigiosin da dugc thir nghiém in vitro trén hon 60 dong té bao ung thu
v6i ndng do we ché trung binh 2uM va 1rc ché tang sinh té bao lympho T. Nhitng phat
hién lién quan dén co ché khang ung thu va dic tinh tc ché mién dich cta prodigiosin
dang la chu dé cta nhiéu nghién ctru (de Grenu va cong su, 2011; Furstner, 2003;
Montaner va Pérez-Tomas, 2003; Perez-Tomas va cong su, 2003; Perez-Tomas va
Vinas, 2010; Williamson va cdng su, 2007)

Prodigiosin co6 hoat tinh khang ung thu thong qua co ché gay chét theo chu trinh
dic hiéu trong céc té bao ung thu (Chang va cong su, 2011; Williamson va cong su ,
2007). Bén canh do, Prodigiosin ciing c6 hiéu qua véi cac dong té bao da khang thudc
(Elahian va cong su, 2013). Tuy thudc vao mdi dong té bao, prodigiosin tic dong 1én
cdc muc tiéu vdi cac co ché khac nhau dé kich hoat chu trinh tu chét té bao (Chang va
cOng su, 2011; Williamson va cong sy , 2007). O cac ndng 46 dudi ngudng gay doc,
prodigiosin ngan chdn sy phat trién cta té bao ung thu bang cach kich thich ngimg chu
ky té bao. Prodigiosin ciing ¢ thé cheén vao ADN giy dirt gdy doan ADN va lam chét
té bao (Melvin va cong sy, 2000). Khi dat ndng do gay doc, prodigiosin ngan chin con
duong truyén tin hiéu thong qua protein kinaza (MAPK) hodc kiém soat con duong tin
hidu gdy chét ty thé té bao din dén su chét theo chu trinh cta té bao ung thu.
Prodigiosin twong tac v6i ba phan ho cua MAPK: C-Jun kinaza N-terminal, p38 va
ERKSs gop phan vao sur chét té bao duoc 14p trinh cla té bao ung thu. Nhin chung, hoat
tinh khang ung thu cling nhu co ché khang ung thu cta prodigiosin da dugc lam séng
to.
Bang 1. Hoat tinh khang ung thu in vitro cla prodigiosin tir vi khuan trén dong té bao

ung thu nguoi

Hop chit Loai mé/dong té bao TLTK

Prodigiosin Ung thu bach cau & Montaner and Perez-

nguoi/U937, Jurkat-T, NSO Tomas (2002)

Ung thu phdi ¢ nguoi/A549, Llagostera va cong su
NCI-H460 (2003)

Ung thu va ¢ nguoi/MCF-7, Soto-Cerrato va cong
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MDA-MB-231 su (2004, 2007),
Monge va cong su
(2007)

U nguyén bao than kinh & Francisco va cOng su

nguoi/LAN-1, IMR-2, SH- (2007)

SYSY

Ung thu Dai trang ¢ Montaner and Perez-

nguoi/HT29, DLD-1 Tomas (2001)

Undecylprodigiosin Ung thu v & nguoi/BT-20, Ho va cong sy (2007)

MCF-7, MDA-MB-231
Ung thu phoi & nguoi/AS549 Liu va cong su (2005)

Metacycloprodigiosin ~ Ung thu phdi & nguodi/AS49, Liu va cong su (2005)

SPCA4
Cycloprodigiosin Ung thu vl ¢ nguoi/MDA- Yamamoto va cong su
MB-231 (2000a, 2002)

Ung thu bach cdu & nguoi/HL-  Yamamoto va cdng su

60 (2000b)

Chinh vi nhitng dac tinh néu trén, viéc tim kiém hodc tao ra céac ching vi khuén
Serratia sp. ¢6 kha nang tong hop prodigiosin cao 1a can thiét dé c6 thé ung dung hop
chét nay trong cudc séng. Tuy nhién, cic ching Serratia sp. da phan lap duoc hién nay

tai Viét Nam chua dem lai ndng suét cao.
Ban chét ky thuit ciia sang ché

Muc dich cia sang ché 1a dé giai quyét cac van dé néu trén, dé dat dugc muc
dich nay, sang ché dé xuét ching vi khuin Serratia sp. HVQY dugc cai bién mang gen
ma ho4 protein Pigl tai t& hop san xudt hop chit prodigiosin c6 kha ning trc ché té bao

ung thu va mot so loai nam, vi khuan gay bénh.

Theo khia canh tht nhit, sang ché d& cap dén ching vi khuin Serratia sp.
HVQY duoc cai bién tir chung Serratia sp. SM mang vecto pET22b tai td hop co chira
ciu truc Lac promoter — pigl, trong d6 trinh tu gen pigl dugc tach tir chung Serratia
sp. M5. Két qua cai bién thu dugc ching Serratia sp. HVQY c6 ham lugng
prodigiosin cao gip 1,46 lin so v6i ching trudc cai bién. Chung Serratia sp. SM va
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chung Serratia sp. M5 dugc cung cap bi Phong Cong nghé sinh hoc Enzyme - Vién

Cong ngh¢ sinh hoc.

Theo khia canh thir hai, sang ché dé cap dén hop chat prodigiosin duoc téng
hop tir chiing vi khuan Serratia sp. HVQY téi td hop nay, c6 kha ning e ché mot sb

dong té bao ung thu va nim gy bénh.
M5 ta vin tit cAc hinh vé

Hinh 1. A. Két qua khuéch dai trinh ty ving Lac promoter va ving gen pigl; B.
LacP pigl: San pham ndi ctia hai doan Lac_promoter va gen pigl. 1: Gen pigl; 2:
Viung Lac promoter; 3: San phim ndi Lac promoter pigl; M: Ladder 1 kb plus
(thermo fisher)

Hinh 2. Két qua dién di SDS-PAGE (A) va Western blot (B) kiém tra kha nang biéu
hién cta protein pigl tai td hgp & cic ching Serratia sp. mang gen tai to hop va chung
ban dau Serratia sp. SM; 11, I3: Chung Serratia sp. mang ciu tric Lac promoter pigl,
E: Chung Serratia sp. SM.

Hinh 3. Két qua sic ki ban mong phat hién prodigiosin & cac ching da bién nap. E:
Chung Serratia sp. SM khong chuyén gen; I1, 13: Cac dong vi khuin chuyén ciu tric
Lac promoter — pigl; C: Chéat chudn prodigiosin

Hinh 4. Két qua dinh tinh, dinh luong prodigiosin & cic ching da bién nap st dung sic
ky long hiéu nang cao HPLC. Duong mau xanh: Prodigiosin tach tir ching Serratia sp.
HVQY; Puong mau den: Prodigiosin chuin 0,5 pg/ml - Sigma

MG ta chi tiét-sang ché

Sang ché dé cap dén ching vi khudn Serratia sp. HVQY mang gen pig/ tii to
hop c6 kha nang tong hop hoat chét sinh hoc prodigiosin c¢6 kha nang trc ché mot s

loai t€ bao ung thu, nam va mot so loai vi khuén.

Ching vi khuan Serratia sp. M5 dugc tach chiét ADN va nhan dong trinh tu
gen pigl. Trinh tu Lac promoter dugc nhan dong tir vecto thuong mai pUC19 (NEB).
San phdm ndi cta 2 trinh ty s& dugce chén vao vecto pET22b & vi tri gitta hai diém cit
HindIII va Xhol, tién hanh chon dong trén chung thwong mai E. col/i DH10B, doc trinh
tu va tach chiét dong mang trinh tu néu trén.

Ching vi khuan Serratia sp. SM dugc lam kha bién xung dién theo phuong
phiap dugc md td nhu sau: 1 khuén lac thudn cla chung dugc nuoi trong 2ml moi
truong LB trong diéu kién lic 200rpm/30°C qua dém. Hom sau, 1ml dich nudi duoc
chuyén sang 50ml méi truong LB m&i trong binh tam giadc 250ml, nudi lic trong diéu
kién 200rpm/30°C trong 6 gio. Sau do, dich nudi té€ bao dugc cim trong da trong 15
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phat dé té bao ngimg sinh trudng. Sinh khéi té bao duoc thu bang cach ly tim 5000
rpm/15 phat/4°C, loai bd toan bd mdi truong nudi. Sau dod té bao dugc hoa lai trong 50
ml nuéc Deion lanh, 0 da 15 phat va ly tim 10000 rpm/15 phut/4°C. P4 bo toan bo
dung dich, thdm kho. Bude rira nudce duge 13p lai 3 lan. Cudi cung, té bao duoc hoa lai
trong dung dich Glyxerol 15% lanh sao cho OD gi4 tri 20/ml. Chia té bao vao cic 6ng
eppendorf da duoc lam lanh, mdi éng 100 ul dich khudn va bao quan & -80°C.

Chung vi khuin Serratia sp. SM sau khi 1lam kha bién xung dién s& duoc
chuyén plasmid pET22b mang ciu tric Lac promoter — pig/ & vi tri da tach dong
(multicloning site) duoc gin theo chidu 5’ trinh ty nhén biét enzym HindIII - Lac
promoter — pigl — trinh tw nhan biét enzym Xhol 3’ bang phuong phap xung dién. Diéu
kién ban dugc thuc hién nhu sau: 1pg plasmid dugc tron vao dng té bao, bung nhe va
u da trong 10 phuat; cuvet dién dugce lam lanh trude trong da; chuyén té bao vao cuvet
dién, go nhe cho tan bot khi va ban véi diéu kién 2500V, 400Q, 25uF; té bao s& duoc
phuc hoi trong 1ml mdi truong LB, nudi lic 30°C trong 3 gi. Ching Serratia sp. SM
sau khi bién nap s& dugc cdy trén méi trudng LB ¢6 bd sung khang sinh chon loc phu
hop. Chung Serratia moc trong mdi trudng khang sinh s& duge kiém tra bang cach
tach chiét plasmid, dién di va cit enzym gi6i han twong ting dé kiém tra plasmid chén
vao. Tiép do, té bao duge nudi trén mdi truong LB 1éng ¢ bo sung khang sinh cho
dén khi gia tri OD dat 0,6. ImM IPTG dugc str dung dé cam ung biéu hién va dich
khuén tiép tuc dugc nudi trong diéu kién 30°C trong 6 tiéng. Dich khuén thu duoc sé
dugc chia 1am 2, mot nira tién hanh tach thu sinh khéi khudn, pha té bao thu protein
tong s6 dé dién di SDS-PAGE, Western Blot nham kiém tra kha nang biéu hién protein,
nira con lai duoc str dung dé tach chiét prodigiosin dé tién hanh do ham luong va chay
sic ki ban mong. Két qua sang loc ching Serratia sp. tai to hop da thu dugc dong
mang cau tric tai tb hop c6 kha nang san xuét prodigiosin cao hon 1,46 1an so véi
chung dai. Chung nay dugc dat tén 1a chung Serratia sp. HVQY.

Chung vi khuan Serratia sp. HVQY trong sang ché khac biét & chd: day la
chiing duge phéan l4p tir Viét Nam, dong thoi mang plasmid tai td hop c6 chira cu tric
Lac promoter — pigl. Chiing nay cé kha ning sinh téng hop prodigiosin dugc xac nhan
bing dinh tinh va dinh lugng hoat chét bing phuong phap sic ki ban méng, do quang
phd va sic ky 1éng hiéu ning cao. Hoat tinh tic ché té bao ung thu cua prodigiosin da
duoc kiém tra trén cac dong té bao ung thu nguoi nhu ung thu gan Hep3B, ung thu
tuyén giap Hep2, ung thu vit MCF7, ung thu ph6i H460, ciing nhu cac loai nAm nhu

nam Candida albicans va nam C. neoforman.
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Vi du thuwe hién sang ché

Céc vi du dudi ddy chi nhim minh hoa cac phuong 4n thuc hién giai phap hitu

ich sang ché, ma khong 1am han ché pham vi yéu cu bao ho cia sang ché.
Vi du 1. Xay dung vecto pET22b téi t6 hop chira ciu tric Lac promoter - pig/

ADN tir ching vi khuan Serratia sp. M5 dugc tach chiét s dung Genelet
Genomic ADN purification kit. Gen pigl dugc khuéch dai sir dung kit Q5 2x Master

mix theo ti 1¢ trinh bay & bang 1 véi cap mdi dic hiéu
pigl-F: ACACAGGAAACAGCTATGGCAACCTTCATTTCACCGAT
pigl-R: AAAAACTCGAGTCGCGCATTCACCTCGGACAA

chu ki phan ung nhu sau: 98°C — 30 gidy, 40 chu ky (98°C- 10 gidy, 57°C- 15 giay,
72°C- 30 gidy), 72°C- 5 phut, sau do giit & 4°C.

Céu tric Lac promoter dugc khuéch dai béng kit Q5 2x Master mix theo ti 1é
trinh bay & bang 1 véi cap moi dic hidu
LacP-F: AAAAAAAGCTTCAGTGAGCGCAACGCAA;
LacP-R: AATGAAGGTTGCCATAGCTGTTTCCTGTGTGAAATTG

va chu ki phan tmg: 98°C — 30 gidy, 40 chu ky (98°C- 10 gidy, 57°C- 15 gidy, 72°C- 10
gidy), 72°C- 5 phit, sau d6 giit & 4°C.

Bang 1: thanh phan phan tng PCR

Thanh phén Thé tich (ul)
H,O 17

Q5 2x Master mix 25

Moi xudi (10 pmol) 2,5

Modi nguoc (10 pmol) 2,5
ADN khu6n 3

Tong thé tich 50

San pham PCR duoc tinh sach bang kit GeneJet PCR purification. Phan ting ndi
céu triic Lac promoter va pigl dugc thuc hién sir dung phuong phap overlapping PCR
str dung viung chdng 14n dai 30 nu (Hinh 2). Phan ung overlapping PCR dugc thuc
hién theo 2 budc.

Budc 1: Phan tmg ndi 2 trinh tw. Trinh tu doan gen pigl va Lac promoter dugc ndi voi

nhau st dung kit Q5 2x Master mix. Thanh phan ctia phan g nhu sau

Bang 2: thanh phan phan g PCR

Thanh phin Thé tich (ul)
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H,O 8
Q5 2x Master mix 10
gen pigl 1
Lac promoter 1
Tbdng thé tich 20

Piédu kién phan tng ndi 2 doan trinh tw 98°C — 30 gidy, 40 chu ky (98°C- 10
gidy, 72°C- 30 gidy), 72°C- 5 phit.

Budc 2: Phan ung tong hop cudi cung st dung cdp mdi ¢ chira vi tri nhan biét cia

enzyme HindlIII va Xhol

LacP-HindIII-F: AAAAAAAGCTTCAGTGAGCGCAACGCAA
pigl-Xhol-R: AAAAACTCGAGTCGCGCATTCACCTCGGACAA

Thanh phan phan ung duoc trinh bay & bang 1 bén trén; chu ki phan tmg tong
hop cudi cling bao gdm: 98°C — 30 gidy, 40 chu ky (98°C- 10 gidy, 57°C- 15 gidy,
72°C- 40 gidy), 72°C- 5 phut. San pham dugc tién hanh tinh sach bing kit GeneJET
gel extraction kit. Sau d6 san pham duoc cit bang 2 enzym HindIII va Xhol chén vao
vi tri tuong Gng trén vecto. San phém duoc bién nap vao vi khuan Escherichia coli
ching DH10B va tién hanh chon dong. Dong khuin lac mang cau triic Lac promoter -
pigl co trinh tu dugc trinh bay & phén danh muc trinh tu dugc lua chon dé tién hanh thi

nghiém tiép theo.

Vi du 2. Chuén bj t bao kha bién Serratia sp. SM

2 ml dich té bao nudi qua dém trong mdi trudng LB ¢ 30°C/200 rpm dugc tiép
gidng vai ti 18 2% vao moi truong LB va nudi lic trong 6 gid. Sau d6, binh nudi duoc
ngdm trong dé trong 15 phut dé dimg sinh trudong. Té bao dugc thu sinh khéi bing
cach ly tam trong diéu kién 5000 rpm/15 phtt/4°C. Té bao sau d6 duoc ria 3 1an bing
H,O deion lanh va ly tdm trong diéu kién 10000 rpm/15 phat/4°C. Cubi cing té bao
duoc hoa lai trong dung dich 1am té bao kha bién c6 bd sung glyxerol 15% sao cho gia

tri OD dat 20 va chia vao cac 6ng, mi dng 100 pl va bao quan trong ti -80°C.

Vi du 3. Bién nap vecto pET22b mang ciu triic Lac promoter — pigl vao vi khuan
Serratia sp. SM

Céu tric vecto tai td hop pET22b mang cau tric Lac promoter — pigl bién nap
vao chiing vi khudn Serratia sp. SM bang phuong phap sung dién. 1 pg plasmid tai to
hop dugc tron v6i 100 pl dich té bao kha bién va u da trong 10 phut. Hdn hop té bao
va plasmid duge chuyén sang cuvette dién da lam lanh va bin xung dién ¢ diéu kién
2500 V, 400 ©, 25 pF; sau d6 duge phuc hdi trong 3 gitr trong 1 ml moi truong LB. Té
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bao sau khi phuc hdi s& dugc cdy 1én dia LB bd sung ampixilin. Cac dong khudn lac
moc trén mai trudng duge ki hiéu 1a I1 va I3 s& duge tién hanh kiém tra cu trac, kha
nang biéu hién pigl tai t6 hop va kha nang sinh prodigiosin (Hinh 3; Hinh 4; Bang 3).
Trong d6 dong Serratia sp. I1 cho ham lugng prodigiosin cao gip 1,46 lan so voi
ching ban dau. Dong Serratia sp. 11 cho két qua biéu hién prodigiosin tét nhat duoc
lra chon va dat tén la Serratia sp. HVQY.

Bang 3. Két qua so sanh ham lugng prodigiosin gitta chung Serratia sp. SM ban déu
va chung Serratia sp. HVQY chura ciu trac biéu hién

Chiing Ham luong })rodigiosin tong | Ti ¢ prodig}osin thu .(iAlI(_)fC SO VOi
sO (mg) chung tu nhién
Serratia sp. SM 5,38 1
Serratia sp. dong 11 7,86 1,46
Serratia sp. dong 13 6,87 1,27

Vi du 4. Nhan nuoi Serratia sp. HVQY

Ching vi khuan Serratia sp. HVQY sau khi duoc chon loc sé dugce 1én nudi
16ng trong 50 moi truong bot vimg 2%, lic 200 rpm, cam mg bang PTG va nudi bidu
hién trong 3 ngay & 28°C. Sau d6 dich nudi s& duoc sir dung dé tién hanh tach chiét

prodigiosin.
Vi du 5. Phan tich hoat cht prodigiosin c¢6 trong dich khuin Serratia sp. HVQY

Dich nuéi vi khuan dugc chiét bang hdn hop etyl axetat + 1% HCI theo ti 1€ 1:1 (v/v).
Cac miu dugc kiém tra bang sic ky 16p méng TLC véi hé dung moi toluene: etyl
axetat = 3:7 (v/v), st dung chat prodigiosin chudn lam dédi chirng. Ham luong
prodigiosin trong miu thd duge do bang phuong phap quang phd & budc song 535 nm.
Dich chiét prodigiosin sau khi tinh sach (Hinh 5) dwoc st dung dé danh gid téc dung
1én mot s6 dong té bao ung thu ngudi: té bao ung thu gan Hep3B, té bao ung thu tuyén
giap Hep2, té bao ung thu vit MCF7, té bao ung thu phdi H460 véi giai ndng do tir 0,5
— 10 pg/ml. Két qua cho thiy gié tri [Csy & cac ngudng nong do 5,5 pug/ml; 6,53 pg/ml;
2,9 pg/ml; 4,6 ug/ml lan luot véi cac dong té bao Hep3B; MCF7; H460; Hep2 (Bang
4).

Bang 4. Két qua danh gia kha ning e ché mot sé dong té bao ung thu cua prodigiosin
(IC50)

% trc ché té bao

Néng do

Hep3B

MCF7

H460

Hep2

10

23,7

34,6

3,0

28,8
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8 24,8 43,9 3,0 26,9
6 25,1 54,6 8,8 29.9
4 41,8 56,3 55,3 38,9
2 45,7 56,2 61,2 67,8
1 60,2 60,6 63,8 82,0
0,5 67,4 78,2 73,0 83.9
ICs 5,5 6,53 2,9 4,6

Dich chiét prodigiosin duge danh gia kha nang khang mét sb chung ndm gay

bénh thudc 2 loai C. albicans va C. neoformans. Két qua cho thdy gia tri ndng do trc

ché t6i thiéu dbi voi ndm C. albicans giao dong trong khodng 2 — 4 pg/ml va véi nim

C. neoformans nam trong khoang 1 — 2 pg/ml. Gia tri ndng do wc ché hoan toan cua

prodigiosin di v6i 2 loai nim trén lan luot 1a 4 — 8 pg/ml va 2 — 4 pug/ml (bang 5)

Bang 5. Két qua dénh gia nong dd uc ché t6i thieu va nong do e ché hoan toan cua

prodigiosin doi véi mot so chung nam thude 2 loai C. albicans va C. neoformans.

TT Chiing thi Ngudn goc Loai nim MIC U'c ché hoan
nghiém (pg/ml) toan
(ng/ml)
I | ATCC®90028 | Chiing quéc té C. albicans 2 8
2 | N376 Mau/Viét Nam C. albicans 2 4
3 | N378 Mau/Viét Nam C. albicans 4 8
4 | N383 Mau/Viét Nam C. albicans 2 4
5 | ATCC®90113 | Chung qudc té ¢ 1 2
neoformans
Dich ndo C.
6 .
N1040 tiy/ViétNam neoformans : 2
Dich ndo C.
7 .
N1042 tiy/ViétNam neoformans 2 4

Hiéu qua dat dwoc cia sang che

Tao ra chung vi khuan Serratia sp. HVQY mang ciu truc gen Lac promoter -

pigl tai td hop trong vecto pET22b, tao ra chét prodigiosin c6 san lugng gép 1,46 lan

so v6i chung ban dau. Hop chét prodigiosin thu dwgc c¢6 kha nang tc ché té bao ung
thu Hep3B; MCF7; H460; Hep2 va khang céc chung ndm gdy bénh thudc 2 loai C.

albicans va C. Neoformans.
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YEU CAUBAO HOQ

1. Chung vi khudn Serratia sp. HVQY ¢6 kha ning tong hop prodigiosin mang vecto
pET22b tai td hop chira cau truc Lac promoter — Pigl ¢6 trinh tw SEQ ID NO: 1.
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DANH MUC TRINH TU

<110> Hoc vién Quan y
Vién Nghién cuu hé gen

<120> Chung vi khuan Serratia sp. HVQY mang gen ma hod protein Pigl tai t6 hop

<160> 1
<170> BiSSAP 1.3.6

<210> SEQ ID NO: 1
<211> 1638
<212> ADN
<213> Serratia sp.

<220>

221> CDS

<222> 117..1616

<223> /transl_table=11

<400> 1
cgcaattaat gtgagttagc tcactcatta ggcaccccag gctttacact ttatgcttcc
60

ggctcgtatg ttgtgtggaa ttgtgagcgg ataacaattt cacacaggaa acagct atg
119
Met
1

gca acc ttc att tca ccg ata ctg gag gcc ctg ttc cgg cac gcc cgc
167
Ala Thr Phe Ile Ser Pro Ile Leu Glu Ala Leu Phe Arg His Ala Arg

caa gcg ccg gaa agc acc gect ctg ctg tge gge gat cgg cge tgg agc

215

Gln Ala Pro Glu Ser Thr Ala Leu Leu Cys Gly Asp Arg Arg Trp Ser
20 25 30

tat cgt cgc ctg gcc gat cgec gcc tge atg atg gcg gcg geg ctg cga

263

Tyr Arg Arg Leu Ala Asp Arg Ala Cys Met Met Ala Ala Ala Leu Arg
35 40 45

cat gcc ggg tta aag cag cag gcc gtg ctg ctc aac ctg cag aaa ggg
311

His Ala Gly Leu Lys Gln Gln Ala Val Leu Leu Asn Leu Gln Lys Gly
50 55 60 65
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ccc
359
Pro

tat
407
Tyr

atc
455
Ile

gcg
503
Ala

gcc
551
Ala
130

aca
599
Thr

ttc
647
Phe

ctg
695
Leu

ttc
743
Phe

gaa
791
Glu
210

gac

Asp

gtc

Val

gcc

Ala

ctc

Leu
115

gcg

Ala

gec

Gly

atc

Ile

gcc

Ala

gcc

Ala
195

cag

Gln

gcc

Ala

cct

Pro

gcc

Ala
100

gat

Asp

ctc

Leu

acc

Thr

gec

Gly

aat

Asn
180

gec

Gly

aaa

Lys

gtc

Val

atc

Ile
85

gcc

Ala

ggc

Gly

ggc

Gly

ccg

Pro

tes

Trp
165

cat

His

gtt

Val

gat

Asp

gcc

Ala
70

gat

Asp

tca

Ser

cgc

Arg

tcc

Ser

aaa

Lys
150

gcc

Ala

gcc

Ala

tgc

Cys

tgc

Cys

gcc

Ala

ttc

Phe

CccC

Pro

acc

Thr

CcCcC

Pro
135

geg

Gly

gtc

Val

agt

Ser

gcc

Ala

cag

Gln
215

atg

Met

agc

Ser

gCcg

Ala

gat

Asp
120

ctc

Leu

gtg

Val

agc

Ser

ttc

Phe

g8¢

Gly
200

gct

Ala

2352

tac gca

Tyr Ala

caa ccg

Gln Pro
90

ctg atc

Leu Ile
105

ctc gat

Leu Asp

gcc gec

Ala Ala

caa atc

Gln Tle

gat acg

Asp Thr
170

gcc ttt

Ala Phe
185

gcc gcg

Ala Ala

ctc gtt

Leu Val

-17-

tgt

Cys
75

acg

Thr

gtc

Val

gec

Gly

att

Ile

acc

Thr
155

caa

Gln

gat

Asp

acc

Thr

cgc

Arg

tgg

Trp

gCcg

Ala

gat

Asp

gcc

Ala

ctc

Leu
140

cat
His

ctg

Leu

ctg

Leu

tgg

Trp

gga

Gly
220

ctg

Leu

cgc

Arg

gag

Glu

tgg

Trp
125

tat

Tyr

gac

Asp

acg

Thr

agc

Ser

atc

Ile
205

ttg

Leu

agc

Ser

atc

Ile

ggc

Gly
110

ccg

Pro

act

Thr

atg

Met

gCE

Ala

acc

Thr
190

gtg

Val

caa

Gln

gec

Gly

gaa

Glu
95

teg

Trp

gaa

Glu

tca

Ser

ctg

Leu

cgc

Arg
175

ttc

Phe

cgc

Arg

acg

Thr

aac

Asn
80

cgc

Arg

ttg

Leu

gcg

Ala

g8cC

Gly

acg

Thr
160

gac

Asp

gat

Asp

gaa

Glu

cac

His

cac

His

att

Ile

agc

Ser

atc

Ile

tcc

Ser
145

ttt

Phe

gtg

Val

ctg

Leu

gat

Asp

g8c

Gly
225



gtc
839
Val

agc
887
Ser

ttc
935
Phe

cat
983
His

acc

1031

Thr
290

ctg

1079

Leu

ttg

1127

Leu

cga

1175

Arg

agc

1223

Ser

cac

1271

His
370

act

Thr

gce

Ala

gcc

Ala

ctg

Leu
275

aat

Asn

gag

Glu

gtc

Val

cgc

Arg

aac

Asn
355

gC8

Ala

ctg

Leu

ttg

Leu

get

Gly
260

ccg

Pro

gtc

Val

cag

Gln

gat

Asp

gea

Gly
340

gtc

Val

acc

Thr

teg

Trp

ctg

Leu
245

gag

Glu

gcc

Ala

tgc

Cys

atc

Ile

gaa

Glu
325

gaa

Glu

gcc

Ala

gec

Gly

tac

Tyr
230

gCg

Ala

cct

Pro

cge

Arg

acc

Thr

CcCccC

Pro
310

cag

Gln

ttg

Leu

tca

Ser

gac

Asp

agc

Ser

cca

Pro

tat

Tyr

tgc

Cys

gcc

Ala
295

atc

Ile

868

Gly

ctg

Leu

tcg

Ser

tgg

Trp
375

gtg

Val

tcg

Ser

ccg

Pro

cgc

Arg
280

tac

Tyr

gec

Gly

cgc

Arg

atc

Ile

cgg

Arg
360

gtg

Val

2352

cct

Pro

acg

Thr

gcc

Ala
265

gtc

Val

gcg

Ala

cat

His

ctg

Leu

gec

Gly
345

caa

Gln

gag

Glu

tcg

Ser

gtg

Val
250

gcc

Ala

agc

Ser

ctg

Leu

ccg

Pro

cag

Gln
330

888

Gly

gCg

Ala

acg

Thr
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att

Ile
235

aaa

Lys

gcg

Ala

aac

Asn

gat

Asp

ttg

Leu
315

ccg

Pro

ccg

Pro

caa

Gln

acg

Thr

tta

Leu

acg

Thr

ctg

Leu

tgg

Trp

cga

Arg
300

Cccc

Pro

att

Ile

tgc

Cys

teg

Trp

gCcg

Ala
380

gcc

Ala

ctg

Leu

agg

Arg

tat

Tyr
285

acg

Thr

gec

Gly

gac

Asp

gtg

Val

cat

His
365

aat

Asn

atg

Met

cgc

Arg

cgt

Arg
270

g8¢C

Gly

cag

Gln

ttg

Leu

ggt

Gly

acc

Thr
350

ccg

Pro

£88

Gly

ctg

Leu

cag

Gln
255

ctg

Leu

ccg

Pro

ttg

Leu

acg

Thr

acg

Thr

1335

CccC

Pro

cgc

Arg

ctg

Leu

gaa

Glu
240

gtc

Val

gtt

Val

acg

Thr

gce

Ala

gce

Ala
320

ccg

Pro

ggc

Gly

caa

Gln

gtc

Val

aag

Lys

acg

Thr

gCcg

Ala

gaa

Glu

acg

Thr
305

cag

Gln

g8c

Gly

tac

Tyr

tgt

Cys

tac

Tyr
385



cgc ggc
1319
Arg Gly

ttg ggt
1367

Leu Gly

gcc gca
1415
Ala Ala

gtg atc

1463

Val Ile
435

aag cag
1511
Lys Gln
450

ctg gtg
1559
Leu Val

aga gga
1607
Arg Gly

cac cac
1638
His His

cge

Arg

gag

Glu

ctg

Leu
420

acc

Thr

ttc

Phe

Val

cgt

Arg

tga

ctg

Leu

att

Ile
405

tat

Tyr

ctc

Leu

ctg

Leu

gcc

Ala

ttg

Leu
485

gatccggctg ctaacaaagc cc

gac

Asp
390

gaa

Glu

gtc

Val

cat

His

cag

Gln

gac

Asp
470

tcc

Ser

gac

Asp

tcg

Ser

gag

Glu

CcccC

Pro

ccc

Pro
455

agt

Ser

gag

Glu

atg

Met

atc

Ile

ctc

Leu

ggc

Gly
440

ags

Arg

ctg

Leu

gtg

Val
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gtg

Val

ctt

Leu

g8¢C

Gly
425

gCg

Ala

ctg

Leu

ccc

Pro

aat

Asn

aaa

Lys

cat

His
410

gag

Glu

ctc

Leu

Cccc

Pro

acc

Thr

gcg

Ala
490
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atc

Ile
395

cac

His

ctg

Leu

cgc

Arg

gcc

Ala

aat

Asn
475

cga

Arg

aac

Asn

cat

His

aag

Lys

CccCcC

Pro

tat

Tyr
460

gcc

Ala

ctc

Leu

g8c

Gly

ccc

Pro

Caa

Gln

aac

Asn
445

atg

Met

aac

Asn

gag

Glu

tac

Tyr

tcg

Ser

aga

Arg
430

ctg

Leu

ctc

Leu

g8¢C

Gly

cac

His

cge

Arg

gtc

Val
415

ctg

Leu

ctg

Leu

CCcC

Pro

aag

Lys

cac

His

gtg

Val
400

agc

Ser

atc

Ile

gag

Glu

agc

Ser

gtg

Val
480

cac

His

495

gaa

Glu

cag

Gln

gcc

Ala

ctc

Leu

caa

Gln
465

gac

Asp

cac

His



2352

Hinh 1

—1,5 Kb

—( 3 KD e} 5 Kb

Hinh 2

I1 SM M I3
s s w— 11 SMM I3

-20-



2352

Hinh 3

Hinh 4

0.0040

0.0035

0.0030

0.0025+

2 0.0020+

0.00157

0.0010

0.00057

0.0000-] = i e e A e Nl S g s e A e A PN o g

1.00 2,00 3.00 400 5.00 6.00 7.00 8.00 9.00 10,00 1100 1200
Minutes

-21-





