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Linh vec ky thuat dwgc dé cap

Giai phéap hitu ich d& cap dén viéc ci bién ching vi khuan Serratia sp. HVQY-
IGR mang gen mé hoé protein PigC t4i td hop thuan khiét v& mit sinh hoc, san xuét ra

hop chét prodigiosin c6 kha ning tc ché t& bao ung thu va mot s loai ndm giy bénh.

Tinh trang k§y thuit ciia sang ché

Serratia sp. 1a mot loai vi khuén phén bd rong rii trong nhidu ting sinh quyén
nhu: dit, nudc, thuc vat va dong vat. Trong chi Serratia, loai Serratia marcescens
dugc quan tdm do cé kha ning tiét ra nhidu loai protein ngoai bao nhu nuclease,
protease, chitinase cling nhu céc loai hop chit thir cip khac nhu serrawettin, oocydin
A, glycolipid surfactant va dac biét 1a prodgiosin. Day 1a hop chét c6 ning chéng lai
mot s§ dong té bao ung thu nhu Jurkat T, H460, MCF7 (Bang 1) (Hejazi va Falkiner,
1997). Ngoai ra, mot sd ching S. marcescens duge ching minh c¢6 kha ning kich thich
sinh trudng cua thyc vat, cling nhu c6 kha nang ki sinh gdy bénh trén céc loai con

tring gy hai (Pineda-Castellanos va cong su, 2015).

Gan day, & Viét Nam, mot s6 nhom nghién ctru da tién hanh nghién ctru kha
ning ung dung cia vi khudn Serratia marcescens trong viéc khang lai cac loai vi
khuén va con tring giy hai. Nguyén Hoai Huong va Nguyén Hoang Anh Kha (2015)
da danh gia kha nang diét sdu khoang Spodoptera litura bing ching vi khuén .
marcescens SHI cling nhu séc t6 prodigiosin va thu dugc cac két qua kha quan. Bén
canh do, hoat tinh khang khudn va khang nim cta cic ching Serratia marcescens
phén ldp & Viét Nam ciing dd dugc ching minh (D5 Thi Tuyén va cong su, 2017;
Nguyén S§ Lé Thanh va cdng su, 2014; Nguyén S§ Lé Thanh va Lé Dinh Quyén,
2015). Tuy nhién, cdc nghién ctru nhim cai bién cac chung S, marcescens nham ting
kh& ning san xuét prodigiosin tmg dung trong y hoc chua dugc tién hanh. Hién nay,
hudng nghién ctiu cai bién cac ching vi khuén dé phuc vu san xuét cac hop chét thir
cAp da dugc 4p dung phd bién trén thé gidi. Ching Streptomyces coelicolor ot bién da
cho hoat tinh prodigiosin tang gip 12 14n so v6i chung dai (Liu va cdng su, 2017). Bén

canh d6, nhom gen chiu trach nhiém tong hgp prodigiosin cua vi khuén S. marcescens
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da dugc chuyén thanh cong vao vi khudn Pseudomonas putida cho phép ching cé thé
téng hop prodigiosin tmg dung trong cong nghiép v6i ning suét 1én t&i 94 mg/l.

Prodigiosin, con dugc goi 14 sic t6 do, 1a mot chat chuyén hoa alkaloid thir cép ¢
cong thirc hod hoc CioH2sN3O (5((3-methoxy-5-pyrrol-2-ylidene-pyrrol-2-ylidene)-
metyl)-2-methyl-3-pentyl-1H-pyrrole) (hinh 1), c6 khdi lvgng phan tir khoang 323,4
Da. Prodigiosin c6 c4u tao gdm 3 vong tripyrrole, khong tan trong nuéc, tan vira trong
alcohol va ether, tan t6t trong mdt sb dung mdi nhu chloroform, methanol, acetonitril
va DMSO. Trong diéu kién thong thuong, Prodigiosin dé bi phan huy béi anh séng.
Bén canh d6, & cac diéu kién pH acid, prodigiosin c6 mau dé, khi chuyén sang méi

trudng kiém, sdc t0 cua prodigiosin chuyén sang mau vang cam

Cau trac phan tir cda Prodigiosin

Dic tinh sinh hoc quy bau ciia prodigiosin cé thé duoc thé hién & nhing tinh

chét sau:
a, Hoat tinh khang khuén:

Prodigiosin c6 kha ning khang nim phd rong va tic dung khang khuén da dugc
khing dinh bang nhing nghién ctru duogc cong bd cia cac tic gia trong nhing nim
1960 va 1970 (Gerber, 1975; Castro et al., 1967). Tur gitta nhitng nam 1970, hoat tinh
khéng khuén cta prodigiosin tinh khiét tach chiét tir vi khuén da dugc cong bd nhidu
(Bang 2). Phd khang khuén cua prodigiosin phu thudc vao céu trac cia prodigiosin. O
ndng do tir 10 — 100 mg/ml, prodigiosin c6 thé khang ca hai loai vi khuén gram 4m va
gram duong. Pic tinh khang khuin cia prodigiosin chi yéu duwa trén kha nang ngin
chin sy hinh thanh mang sinh hoc ciia vi khudn, chdng lai cac loai vi khuin giy 6
nhiém nhu Alteromonas sp., Gallionella sp. va vi khudn lam (Priya et al., 2013).

Prodigiosin chiét xuit tir S. marcescens CMSTO07 c¢6 kha ning trc ché sy hinh thanh
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mang sinh hoc cua Alteromonas sp. & ndng dd 10 mg/ml va prodigiosin 100 pg/cm? bé

m3t 4nh huéng dén kha ning bam dinh vao kinh cta Balanus amphitrite.
b, Hoat tinh khang nim

Hoat tinh khang mot s loai nim gy bénh cta prodigiosin cling da dugc xac
dinh dbi véi mot sb loai nhu Coccidioides immitis (Williams va Hearn, 1967). Mot s6
chi ndm dugc cho 12 min cam vé6i prodigiosin bao gdm: Candida, Aspergillus,
Penicillium, Saccharomyces, Cryptococcus va Histoplasma. Nhitng nghién ciru gin
day tap trung vao viéc xéc dinh tiém nang ung dung prodigiosin nhu mdt hoat chit
khang nim. Prodigiosin-L-1 c6 hiéu qua d6i v6i Trichophyton phan 1ap trén cac bénh
nhin c6 tri€u ching 1dm sang cua bénh nidm chan. Mot sb nghién ciru cho théy,

prodigiosin ciing c¢6 thé img dung dé khéng nim bénh hai cay tréng.
¢, Hoat tinh khang té bao ung thu cta prodigiosin

Kha nidng khang ung thu hién dang 1a huéng nghién ctu chinh vé prodigiosin.
Nhin chung, prodigiosin da dugc thir nghiém in vitro trén hon 60 dong té bao ung thu
v&i ndng d6 tre ché trung binh 2 uM va tc ché ting sinh té bao lympho T. Nhitng phat
hién lién quan dén co ché khang ung thu va dic tinh Gc ché mién dich cia prodigiosin
dang 1a chu dé cuia nhiéu nghién ctu (de Grenu et al., 2011; Furstner, 2003; Montaner
va Pérez-Tomas, 2003; Perez-Tomas et al., 2003; Perez-Tomas va Vinas, 2010;

Williamson et al., 2007)

Prodigiosin c6 hoat tinh khang ung thu thong qua co ché gay chét theo chu trinh
dac hiéu trong cac té bao ung thu (Chang et al., 2011; Williamson et al., 2007). Bén
canh do, Prodigiosin ciling c6 hi¢u qua vdi cac dong té bao da khang thudc (Elahian et
al., 2013). Tuy thudc vao mdi dong té bao, prodigiosin tac dong 1én céc muc tidu véi
cac co ché khac nhau dé kich hoat chu trinh tu chét t& bao (Chang et al., 2011;
Williamson et al., 2007). O cac ndng d6 dudi ngudng giy doc, prodigiosin ngin chin
st phét trién ciia té bao ung thu bang cach kich thich ngling chu ky té bao. Prodigiosin
ciing c6 thé chén vao ADN gay dirt gdy doan ADN va lam chét t& bao (Melvin et al.,
2000). Khi dat ndng d6 gdy ddc, prodigiosin ngin chin con dudng truyén tin hiéu
thong qua protein kinase (MAPK) hoic kiém soét con duong tin hiéu gy chét ty thé té
bao din dén sy chét theo chu trinh cua t& bao ung thu. Prodigiosin twong tic véi ba

phan ho cia MAPK: C-Jun kinase N-terminal, p38 va ERKs gép phan vao sy chét té

_4-
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bao dugc lap trinh cua té bao ung thu. Nhin chung, hoat tinh khéng ung thu ciing nhu

co ché khang ung thu cia prodigiosin dd dugc lam sang to.

Bang 1. Hoat tinh khang ung thu in vitro cla prodigiosin tir vi khuén trén dong té bao

ung thu ngudi

Hop chét Loai md/dong té bao TLTK

Prodigiosin Ung thu bach cu & Montaner and Perez-
nguoi/U937, Jurkat-T, NSO Tomas (2002)
Ung thu phéi & ngudi/A549, Llagostera et al. (2003)
NCI-H460
Ung thu vi & nguoi/MCF-7, Soto-Cerrato et al.
MDA-MB-231 (2004, 2007), Monge et

al. (2007)

U nguyén bao than kinh & Francisco et al. (2007)
nguoi/LAN-1, IMR-2, SH-
SYSY
Ung thu Dai trang & Montaner and Perez-
nguoi/HT29, DLD-1 Tomas (2001)

Undecylprodigiosin Ung thu v & nguoi/BT-20, Ho et al. (2007)
MCF-7, MDA-MB-231
Ung thu phéi & ngudi A549  Liu et al. (2005)

Metacycloprodigiosin ~ Ung thu phdi & ngudi/A549, Liu et al. (2005)
SPCA4

Cycloprodigiosin Ung thu vu & ngudi/MDA- Yamamoto et al.
MB-231 (2000a, 2002)

Ung thu bach ciu & ngudi/HL-

60

Yamamoto et al.
(2000Db)

Chinh vi nhitng dic tinh néu trén, viéc tim kiém hodc tao ra cac chung vi khuan

Serratia sp. c6 kha ning téng hop prodigiosin cao 1a can thiét dé c6 thé tmg dung hop
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chit nay trong cudc sdng. Tuy nhién, cac ching Serratia sp. da phan 1ap dugc hién nay

tai Viét Nam chua dem lai ning suét cao.

Bén chit ky thuit ciia sang ché
Sang ché d& cap dén ching vi khun Serratia sp. HVQY-IGR dugc céi bién
mang gen ma hod protein PigC tai t6 hop san xuat hop chét prodigiosin c6 kha ning trc

ché t€ bao ung thu va mot so loai nam, vi khuan giy bénh.

Theo khia canh thir nhét, sang ché d& cap dén chung vi khuén Serratia sp.
HVQY-IGR dugc ci bién tr ching Serratia sp. SM mang vector pET22b tai td hop
¢6 chira ciu triic Lac promoter — pigC, trong d6 trinh tu gen pigC duoc tach tir ching
Serratia sp. M5. Két qua cai bién thu dugc ching Serratia sp. HVQY-IGR ¢6 ham
lugng prodigiosin cao ghp 1,04 14n so véi ching trude cai bién. Chung Serratia sp. SM
va ching Serratia sp. M5 dugc cung cip boi Phong Cong nghé sinh hoc Enzym - Vién
Cong ngh¢ sinh hoc.

Theo khia canh thi hai, sang ché d& cip dén hop chét prodigiosin dugc téng
hop tir chiing vi khuan Serratia sp. HVQY-IGR tai td hop ndy, c6 kha ning e ché mot

s6 dong té bao ung thu va nim gay bénh.

M5 ta vin tiit cic hinh vé kém theo

Hinh 1 12 hinh 4nh dién di A. Két qua khuéch dai trinh tu ving Lac_promoter va ving
gen pigC; B. LacP_pigC: San phim ndi ciia hai doan Lac_promoter va gen pigC; M:
Ladder 1kb (Thermo fisher)

Hinh 2 13 hinh 4nh két qua dién di SDS-PAGE (A) va Western blot (B) kiém tra kha
ning biéu hién cia protein pigC tai td hop & cac ching Serratia sp. mang gen tai td
hop va ching ban ddu Serratia sp. SM; 1: Chiing Serratia sp. SM; 2: Chung Serratia
Sp. mang ciu trac Lac promoter_pigC.

Hinh 3 13 hinh anh két qua séc ki ban mong phét hién prodigiosin & cc chung da bién
nap. E: Ching Serratia sp. SM khong chuyén gen; C2, C4: Cac dong vi khuén chuyén
cu tric Lac promoter — pigC; C: Chét chuin prodigiosin

Hinh 4 La db thi thé hién két qua dinh tinh, dinh lugng prodigiosin & cc ching da

bién nap sir dung sic ky 1ong hiéu ning cao HPLC. Dudng mau xanh: Prodigiosin tich
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tr ching Serratia sp. HVQY-IGR; DPuong mau den: Prodigiosin chuin 0,6 pg/ml -
Sigma
MO ta chi tiét sang ché

Sang ché dé cap dén ching vi khuén Serratia sp. HVQY-IGR mang gen pigC
tai t6 hop c6 kha ning tbng hop hoat chét sinh hoc prodigiosin c6 kha ning trc ché mot

s0 loai t€ bao ung thu, nam va mat so loai vi khuén.

Ching vi khuén Serratia sp. M5 dugc tach chiét ADN va nhéan dong trinh tu
gen pigC. Trinh tu Lac promoter dugc nhan dong tir vector thwong mai pUC19 (NEB).
San phim ndi clia 2 trinh tu s& dugc chén vao vector pET22b & vi tri giita hai diém cit
Hindlll va Xhol, tién hanh chon dong trén ching thuong mai E. coli DH10B, doc trinh

tir va tach chiét dong mang trinh ty.

Chung vi khuén Serratia sp. SM dugc 1am kha bién xung dién theo phuong
phap dugc mo ta nhu sau: 1 khuén lac thudn cia ching dugc nuéi trong 2 ml moi
truong LB trong diéu kién lic 200 rpm/30°C qua dém. Hom sau, 1 ml dich nudi dugc
chuyén sang 50 ml mdi trudng LB méi trong binh tam giac 250 ml, nudi lic trong diéu
kién 200 rpm/30°C trong 6 gi¢. Sau d6, dich nudi té bao dugc cdm trong d4 trong 15
phit @ t& bao nglmg sinh truéng. Sinh khéi té bao dugc thu bing cach ly tim 5000
rpm/15 phit/4°C, loai bo toan by mdi truong nudi. Sau dod té bao duoc hoa lai trong 50
ml nudc Deion lanh, G da 15 phuat va ly tdim 10000 rpm/15 phut/4°C. Db bd toan bd
dung dich, thAm khé. Budc rira nude duoc lip lai 3 14n. Cubi cung, té bao dugc hoa lai
trong dung dich Glycerol 15% lanh sao cho OD gi4 tri 20/ml. Chia té bao vao cac éng

eppendorf da dugc 1am lanh, mdi 6ng 100 pl dich khuén va bao quan & -80°C.

Chung vi khuan Serratia sp. SM sau khi 1am kha bién xung dién s& dugc
chuyén plasmid pET22b mang cAu triic Lac promoter — pigC & vi tri multicloning site
dugc gin theo chiéu 5° trinh tw nhan biét enzym HindIII - Lac promoter — pigC — trinh
tu nhan biét enzym Xhol 3’ biang phuong phap xung dién. Piéu kién bin dugc thuc
hién nhu sau: 1 pg plasmid dugc tron vao b6ng té bao, bling nhe va u da trong 10 phut;
cuvette dién dugc lam lanh trudce trong da; chuyén té bao vao cuvette dién, g6 nhe cho
tan bot khi va bin véi diéu kién 2500 V, 400 , 25 pF; té bao s& dugc phuc hdi trong
1ml méi trudng LB, nudi lic 30°C trong 3 gio. Ching Serratia sp. SM sau khi bién

nap s& dugc ciy trén mdi truong LB c6 bd sung khang sinh chon loc phu hgp. Chiing

_7-
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Serratia moc trong mdi trudng khang sinh s€ dugc kiém tra bang cach tich chiét
plasmid, dién di va cit enzym gii han twong ng dé kiém tra plasmid chén vao. Tiép
d6, té bao dugc nudi trén moi truong LB 16ng cd bd sung khang sinh cho dén khi gia
trj OD dat 0,6. 1 mM IPTG dugc st dung d& cam tng biéu hién va dich khuén tiép tuc
duoc nudi trong didu kién 30°C trong 6 tiéng. Dich khuin thu dugc s& dugc chia lam
2, mot nira tién hanh tach thu sinh khdi khuén, pha té bao thu protein tbng sb dé dién
di SDS-PAGE, Western Blot nham kiém tra kha ning biéu hién protein, nira con lai
dugc sir dung d& tach chiét prodigiosin dé tién hanh do ham luong va chay séc ki ban
mong. Két qua sang loc ching Serratia sp. tai t6 hop da thu dugc dong mang chu triic
tai t6 hop c6 kha ning san xuit prodigiosin cao hon 4% so véi chung dai. Chiing nay

duoc dat tén 1a ching Serratia sp. HVQY-IGR.

Chiing vi khuin Serratia sp. HVQY-IGR trong sang ché khéc biét & chd: day 1a
ching dugc phén 1ap tir Viét Nam, ddng thoi mang plasmid tai td hop c6 chira chu trac
Lac promoter — pigC. Ching ndy c6 kha ning sinh tbng hop prodigiosin dugc xac
nhan bing dinh tinh va dinh lugng hoat chét bang phuong phap sdc ki ban méng, do
quang phd va sic ky 1éng hiéu ning cao. Hoat tinh wrc ché t& bao ung thu cia
prodigiosin dad duoc kidm tra trén cac dong té bao ung thu ngudi nhu ung thu gan
Hep3B, ung thu tuyén giap Hep2, ung thu vi MCF7, ung thu phdi H460, ciing nhu céc

loai nam nhu nam Candida albicans va nam C. neoforman.

Vi du thwe hién sang ché
Céc vi dy du6i day chi nhdm minh hoa cic phuong an thyc hién gidi phap hitu ich

sang ché, ma khong 1am han ché pham vi yéu cau bao hg cua sang ché.

Vidul: Chuén bi té bao kha bién Serratia sp. SM

2ml dich t& bao nudi qua dém trong mdi trudng LB & 30°C/200 rpm duge tiép
gibng v6i ti 16 2% vao mdi truong LB va nudi lic dén khi dat OD yéu cau. Sau do,
binh nudi dugc ngadm trong da trong 15 phut d dumg sinh truéng. Té bao dugc thu
sinh khéi va rira 3 14n bing dung dich 1am té bao kha bién lanh va ly tim trong diéu
kién 5000 rpm/15 phit/4°C. Cubi ciing té bao dugc hoa lai trong dung dich lam té bao
kha bién c6 bd sung glycerol 10% sao cho gia tri OD dat 20 va chia vao cac éng, mdi

ng 100 pl va bao quan trong ti -80°C.
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Vi du 2: Bién nap vector pET22b mang chu tric Lac promoter — pigC va bién nap vao

vi khuan Serratia sp. SM

CAu tric Lac promoter va gen pigC dugc khuéch dai doc 1ap st dung cip moi
dac hiéu. Phan Ung ndi gitta doan trinh ty ma hod Lac promoter va pigC dugc thyuc
hién bang phan tng overlapping PCR st dung viung chdng 14n dai khoang 30 nucleotit
(Hinh 1). Phan @mg tdng hop cudi cing st dung cip mdi ¢6 chira vi tri nhan biét cia
enzym Hindlll va Xhol. San phim dugc tién hanh chén vao vi tri twong tng trén vecto.
San phidm duoc bién nap vio vi khuan Escherichia coli ching DH10B va tién hanh
chon dong. Dong khudn lac mang céu tric Lac promoter - pigC c6 trinh ty dugc trinh
bay & phan danh muc trinh ty dugc lya chon dé tién hanh bién nap vao ching vi khuén
Serratia sp. SM. bang phuong phép sung dién. Céc dong khuén lac moc trén moi
trudmg dugc ki hiéu 1a C2 va C4 s& dugc tién hanh kiém tra c4u tric, kha ning biéu
hién pigC tai td hop va kha ning sinh prodigiosin (Hinh 2; Hinh 3; Bang 2). Trong d6
dong Serratia sp. C4 cho ham lugng prodigiosin cao hon 4% so v6i chiing ban dau.
Dong Serratia sp. C4 cho két qua biéu hién prodigiosin t6t nhat dugc lwa chon va dit
tén 1a Serratia sp. HVQY-IGR.

Bang 2. Két qua so sanh ham lugng prodigiosin gitra chung Serratia sp. SM ban dau

va ching Serratia sp. HVQY chira cAu tric biéu hién

Chiing I-}a‘lm ;luc_mg prodigiosin | Ti }é prodig%c;)sin thu dugc so véi
tong sO (mg) chung ty nhién
Serratia sp. SM 5,38 1
Serratia sp. dong C2 | 5,43 1,01
Serratia sp. dong C4 5,58 1,04

Vi du 3: Nhan nudi Serratia sp. HVQY-IGR

Chung vi khuan Serratia sp. HVQY-IGR sau khi dugce chon loc s& dugc l1én
nudi 1ong trong 50 moi trudng bot ving 2%, lic 200 rpm, caAm Ung bang chét cim tng
phi hop va nudi biéu hién trong 3 ngay & 28°C. Sau d6 dich nubi s& dugc st dung aé

tién hanh tach chiét prodigiosin.

Vi du 4: Phén tich hoat chét prodigiosin c6 trong dich khuén Serratia sp. HVQY-IGR
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Dich nudi vi khudn dugc chiét bang hdn hop etyl axetat + 1% HCl theo ti 1¢ 1:1
(v/v). Cac mau dugc kiém tra bing sic ky 16p mong TLC v6i hé dung méi toluene:
etyl axetat=3:7 (v/v), st dung chét prodigiosin chuin lam d6i chimg. Ham lugng
prodigiosin trong méu tho dugc do bang phuong phap quang phd & buée séng 535nm.
Dich chiét prodigiosin sau khi tinh sach (Hinh 4) dugc st dung dé danh gia tac dung
1én mot sb dong té bao ung thu ngudi: té bao ung thu gan Hep3B, té bao ung thu tuyén
giap Hep2, té bao ung thu vi MCF7, té bao ung thu phdi H460 véi giai nong do tir 0,5
—10 pg/ml. Két qua cho thiy gia tri ICso & cac ngudng ndéng do 5,5 pg/ml; 6,53 pg/ml;
2,9 pg/ml; 4,6 pg/ml 1an lugt véi cac dong té bao Hep3B; MCF7; H460; Hep2 (Bang
3)

Béang 3. Két qua danh gi4 kha ning tc ché mot sb dong té bao ung thu ciia prodigiosin
(IC50)

. % tc ché té bao
Nong d6
Hep3B MCEF7 H460 Hep2
10 23,7 34,6 3,0 28,8
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
ICso 5,5 6,53 2,9 4,6

Dich chiét prodigiosin dugc danh gia khd nidng khang mot sé chung ndm giy
bénh thudc 2 loai C. albicans va C. neoformans. Két qua cho thdy gi4 tri ndng do tc
ché tbi thidu dbi v6i nAm C. albicans giao dong trong khoang 2 — 4 pg/ml va véi nim
C. neoformans nam trong khoang 1 — 2 pg/ml. Gia tri ndng d6 e ché hoan toan cia

prodigiosin d6i v6i 2 loai nim trén 14n lugt 13 4 — 8 pg/ml va 2 — 4 pg/ml (Bang 4).

Bang 4. Két qua danh gia ndong d§ wc ché toi thiéu va nong do uc ché hoan toan cua
prodigiosin doi véi mdt so chung nam thudc 2 loai C. albicans va C. neoformans.
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TT| Ching thi Ngudn gc Loai nam MIC | Uc ché hoan toan
nghiém (ng/ml) (ng/ml)
1 | ATCC®90028 | Chung qudc 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 C. neoformans 1 2
6 | N1040 Dich ndo tiy/ViétNam | C. neoformans 1 2
7 |N1042 Dich nio tiy/ViétNam | C. neoformans 2 4

Hiéu qua dat dwgc ciia sang che

Tao ra chung vi khuin Serratia sp. HVQY-IGR mang cu tric gen Lac
promoter - pigC tai t6 hop trong vector pET22b, tao ra chét prodigiosin c¢6 san lugng
hon 4% so v6i ching ban dau. Hop chit prodigiosin thu dwgc c6 kha ning uc ché té
bao ung thu Hep3B; MCF7; H460; Hep2 va khang céc chung nidm gy bénh thudc 2
loai C. albicans va C. Neoformans.
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YEU CAU BAO HO
1. Chung vi khuédn Serratia sp. HVQY-IGR c6 kha nang tong hop prodigiosin mang
vecto pET22b tai t6 hop chira ciu trac Lac promoter — pigC ¢6 trinh tw SEQ ID NO:1.
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DANH MUC TRINH TU
<110> Vién Nghién ctu hé gen - Vién Han 1am Khoa hoc va Cong nghé
Viét Nam

Hoc vién Quan y

<120> CHUNG VI KHUAN SERRATIA SP. HVQY-IGR MANG GEN MA HOA PROTEIN
PIGC TAI TO HOP

<160> 1
<170> BiSSAP 1.3.6

<210> SEQ ID NO:1
<211> 3009
<212> ADN
<213> Serratia sp.

<220>

<221> CDS

<222> 289..2979

<223> /transl_table=1

<400> 1
cctctagaat aattttgttt aactttaaga aggagatata catatgaaat acctgctgcc 60

gaccgctget getggtetge tgectcctege tgeccagecg gegatggeca tggatatcgg 120
aattaattcg gatccgaatt cgagctccgt cgacaagctt cagtgagcge aacgcaatta 180
atgtgagtta gctcactcat taggcacccc aggctttaca ctttatgett ccggctcgta 240

tgttgtgtgg aattgtgagc ggataacaat ttcacacagg aaacagct atg aat cct 297
Met Asn Pro
1

acc ctg gtg gtt gaa ctt tcc ggc gat aaa acg ctg gaa ccc cat cgc 345
Thr Leu Val Val Glu Leu Ser Gly Asp Lys Thr Leu Glu Pro His Arg
5 10 15

ctg ggc ggc aaa gcc cat tcg ttg aat cat ttg att cag gecg gge tig 393
Leu Gly Gly Lys Ala His Ser Leu Asn His Leu Ile Gln Ala Gly Leu
20 25 30 35

ccg gtg ccg ccg geg ttt tgec atc acc gecg cag gct tac cgg cag ttt 441
Pro Val Pro Pro Ala Phe Cys Ile Thr Ala Gln Ala Tyr Arg Gln Phe
40 45 50

atc gaa ttc gcc gtg ccg gga gcg ctg ctc gac acg ggc gcg ccg gsc 489

Ile Glu Phe Ala Val Pro Gly Ala Leu Leu Asp Thr Gly Ala Pro Gly
55 60 65
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aac
Asn

ctg
Leu

gecce
Ala
100

gcc
Ala

gtg
Val

gcc
Ala

ttg
Leu

gat
Asp
180

888
Gly

att
Ile

aaa
Lys

caa
Gln

ctg
Leu
260

gtg
Val

gcg
Ala
85

gtg
Val

444
Gly

cgc
Arg

cag
Gln

caa
Gln
165

ccg
Pro

ctg
Leu

ttg
Leu

ccg
Pro

acg
Thr
245

caa
Gln

cgc
Arg
70

atc
Ile

cgc
Arg

caa
Gln

aag
Lys

tat
Tyr
150

atc
Ile

ctg
Leu

g8g
Gly

gat
Asp

cac
His
230

cct
Pro

cag
Gln

gat
Asp

cgt
Arg

tct
Ser

tac
Tyr

gtg
Val
135

agc
Ser

atg
Met

aca
Thr

gaa
Glu

aag
Lys
215

tat
Tyr

gaa
Glu

ctt
Leu

atg
Met

cac
His

tcg
Ser

gac
Asp
120

caa
Gln

cgs
Arg

gtg
Val

ggc
Gly

g8c¢
Gly
200

gcg
Ala

tgc
Cys

gtc
Val

gcc
Ala

att
Ile

gcce
Ala

gCcg
Ala
105

act
Thr

tcc
Ser

aca
Thr

gat
Asp

gat
Asp
185

gtg
Val

agc
Ser

caa
Gln

agg
Arg

agg
Arg
265

ttg
Leu

tgc
Cys
90

ctg
Leu

tac
Tyr

tgc
Cys

tcg
Ser

gca
Ala
170

gcc
Ala

gtc
Val

ggc
Gly

cgc
Arg

cga
Arg
250

ctg
Leu

agc
Ser
75

aaa
Lys

gaa
Glu

ctg
Leu

tgg
Trp

gCg
Ala
155

gac
Asp

aac
Asn

tcc
Ser

gag
Glu

gat
Asp
235

gac

Asp

gcc
Ala
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acc
Thr

cag
Gln

gaa
Glu

cac
His

gcg
Ala
140

gcg
Ala

gcce
Ala

cac
His

gga
Gly

atc
Ile
220

ccg

Pro

gcc
Ala

agg
Arg

gcc
Ala

ttg
Leu

gac
Asp

gtg
Val
125

tcg
Ser

cag
Gln

gcc
Ala

atc
Ile

cag
Gln
205

cgc

Arg

cag
Gln

ccc
Pro

caa
Gln
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atc
Ile

ggc
Gly

ggc
Gly
110

cgc
Arg

ctc
Leu

agc
Ser

g8c¢
Gly

gtc
Val
190

gtc
Val

gag
Glu

gga
Gly

agc
Ser

acg
Thr
270

ccc
Pro

gac
Asp
95

ctg
Leu

ges
Gly

tgs
Trp

gat
Asp

gtc
Val
175

atc
Ile

acc
Thr

cge
Arg

cge
Arg

cta
Leu
255

cge
Arg

gcc
Ala
80

g8c
Gly

acc
Thr

gat
Asp

gCg
Ala

atc
Ile
160

atg
Met

gac
Asp

acc
Thr

caa
Gln

gtc
Val
240

acc
Thr

atg
Met

ccg
Pro

gcc
Ala

cac
His

gac
Asp

gaa
Glu
145

gcc
Ala

ttt
Phe

agc
Ser

gac
Asp

att
Ile
225

acg

Thr

ccg
Pro

att
Ile

ctc
Leu

tcg
Ser

tct
Ser

gag
Glu
130

cgc
Arg

gtc
Val

acc
Thr

tgc
Cys

agc
Ser
210

cgt
Arg

ctg
Leu

gaa
Glu

tac
Tyr

gat
Asp

ctc
Leu

ttc
Phe
115

gtg
Val

gcc
Ala

gtc
Val

caa
Gln

tgg
Trp
195

ttc
Phe

cac
His

ctg
Leu

cag
Gln

g8c
Gly
275

537

585

633

681

729

777

825

873

921

9269

1017

1065
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gcg
Ala

ctg
Leu

tac
Tyr

ttc
Phe

ctg
Leu
340

gCcg
Ala

atg
Met

tac
Tyr

acc
Thr

tat
Tyr
420

tgg
Trp

gat
Asp

ctg
Leu

cgc
Arg

gaa
Glu

cag
Gln

gcc
Ala

tcc
Ser
325

gege
Gly

atc
Ile

444
Gly

atg
Met

cgc
Arg
405

gec
Gly

ctg
Leu

gcc
Ala

gat
Asp

atc
Ile
485

ctg
Leu

gcg
Ala

aac
Asn
310

cga
Arg

ctg
Leu

aaa
Lys

tat
Tyr

ctc
Leu
390

tac
Tyr

ccc
Pro

aaa
Lys

atg
Met

ctg
Leu
470

gac
Asp

gat
Asp

cgg
Arg
295

ccg
Pro

atg
Met

tcg
Ser

acc
Thr

ttg
Leu
375

cgc
Arg

gcc
Ala

ggc
Gly

cag
Gln

atc
Ile
455

acc

Thr

ggt
Gly

atc
Ile
280
ccg
Pro

tgg
Trp

gac
Asp

ttt
Phe

atg
Met
360

caa
Gln

caa
Gln

acc
Thr

gta
Val

cag
Gln
440

gcc
Ala

acc
Thr

tac
Tyr

gaa
Glu

atc
Ile

gaa
Glu

acc
Thr

tgc
Cys
345

ggge
Gly

g8c¢
Gly

tgc
Cys

gcce
Ala

cag
Gln
425

age
Arg

ctg
Leu

atg
Met

ttc
Phe

tgg
Trp

acc
Thr

agc
Ser

g8c
Gly
330

cag
Gln

ctg
Leu

tac
Tyr

ccg
Pro

gat
Asp
410

gea
Gly

cat
His

cgc
Arg

acg
Thr

ctc
Leu
490

gcg
Ala

acg
Thr

gat
Asp
315

gag
Glu

ttc
Phe

8Cg
Ala

gtc
Val

ccc
Pro
395

atc
Ile

tgg
Trp

aac
Asn

cag
Gln

cat
His
475

gac
Asp
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gtg
Val

cag
Gln
300

ccg
Pro

atc
Ile

tac
Tyr

gat
Asp

tat
Tyr
380

acc
Thr

gat
Asp

gct
Ala

ctg
Leu

cgc
Arg
460

cag

Gln

agc
Ser

aaa
Lys
285
gcc
Ala

gCcg
Ala

gtc
Val

caa
Gln

atc
Ile
365

ctg
Leu

cgc
Arg

ttc
Phe

tat
Tyr

cgc
Arg
445

gag
Glu

gag
Glu

tgc
Cys
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gac
Asp

aaa
Lys

atc
Ile

acc
Thr

aag
Lys
350

g8c
Gly

aat
Asn

gac
Asp

agc
Ser

ctc
Leu
430

agc

Ser

acg
Thr

ctg
Leu

gcc
Ala

gat
Asp

ccg
Pro

aag
Lys

gec
Gly
335

cat
His

gat
Asp

atc
Ile

gaa
Glu

gee
Gly
415

aag
Lys

gcc
Ala

cgc
Arg

gag
Glu

gcc
Ala
495

cgc
Arg

gtt
Val

gaa
Glu
320

ttg
Leu

att
Ile

tgg
Trp

tcc
Ser

atg
Met
400

tac
Tyr

agc
Ser

g8c
Gly

cgc
Arg

cgs
Arg
480

tat
Tyr

gtg
Val

cag
Gln
305

cge
Arg

atg
Met

cat
His

cag
Gln

gga
Gly
385

aag
Lys

aaa
Lys

gcc
Ala

gcg
Ala

ttt
Phe
465

gaa

Glu

atg
Met

tgg
Trp
290
atg
Met

gcc
Ala

acg
Thr

g8c
Gly

att
Ile
370

tcg
Ser

ttc
Phe

aac
Asn

tgg
Trp

acc
Thr
450

ctg
Leu

ctc
Leu

ccc
Pro

ctc
Leu

ctt
Leu

ttt
Phe

ccg
Pro

ccg
Pro
355

tat
Tyr

gcc
Ala

acg
Thr

ccc
Pro

cat
His
435
gtc
Val

gCg
Ala

agc
Ser

ttc
Phe

1161

1209

1257

1305

1353

1401

1449

1497

1545

1593

1641

1689

1737

1785



ttc
Phe
500
cgt
Arg

tcg
Ser

ctg
Leu

cga
Arg

tcg
Ser
580

ggc
Gly

gac
Asp

ccg
Pro

gaa
Glu

aag
Lys
660

gaa
Glu

atc
Ile

cag
Gln

ctt
Leu

tac
Tyr

atg
Met

gtg
Val

cac
His
565

cgc
Arg

gcc
Ala

gat
Asp

gtg
Val

gac
Asp
645

ctg

Leu

gCg
Ala

atg
Met

gcc
Ala

cag
Gln

ctc
Leu

aac
Asn

gag
Glu
550

agc
Ser

gcc
Ala

cgt
Arg

ccce
Pro

gat
Asp
630

agc
Ser

aag
Lys

acc
Thr

ttg
Leu

gat
Asp
710

tcg
Ser

aaa
Lys

aac
Asn
535

acg
Thr

gca
Ala

ttc
Phe

g8¢
Gly

agc
Ser
615

ctg
Leu

gcg
Ala

ttc
Phe

cgsg
Arg

gaa
Glu
695

ctg
Leu

ttc
Phe

88¢
Gly
520

ctg
Leu

gtc
Val

cag
Gln

tgg
Trp

cgc
Arg
600

tac
Tyr

cac
His

acg
Thr

atc
Ile

cca
Pro
680

gtg
Val

ccc
Pro

gcsg
Ala
505
cgc
Arg

cgc
Arg

aat
Asn

gaa
Glu

caa
Gln
585

cag
Gln

ctg
Leu

acg
Thr

ctg
Leu

acc
Thr
665

acc

Thr

ctg
Leu

tat
Tyr

ctc
Leu

ggc
Gly

acc
Thr

cgt
Arg

ctg
Leu
570

agc
Ser

gag
Glu

ctg
Leu

aaa
Lys

ctt
Leu
650

aag

Lys

ttc
Phe

cge
Arg

gtg
Val

tac
Tyr

aac
Asn

atc
Ile

caa
Gln
555

gtc
Val

gac
Asp

ttc
Phe

caa
Gln

ctg
Leu
635

aaa
Lys

ctg
Leu

gtc
Val

cgc
Arg

gac
Asp
715
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gat
Asp

gea
Gly

gaa
Glu
540

ccg
Pro

acc
Thr

ttc
Phe

gaa
Glu

gtg
Val
620

cge
Arg

gcg
Ala

tat
Tyr

acc
Thr

ctg
Leu
700

ttc
Phe

gcg
Ala

ttg
Leu
525

gtc
Val

gCcg
Ala

gtc
Val

agc
Ser

ttg
Leu
605

atg
Met

gaa
Glu

atg
Met

g8c¢
Gly

gaa
Glu
685

gag
Glu

gag
Glu
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ctg
Leu
510
caa
Gln

acg
Thr

ttg
Leu

ctg
Leu

gcc
Ala
590

agt
Ser

aaa
Lys

aca
Thr

ccc
Pro

gtg
Val
670

acc

Thr

gCg
Ala

cgc
Arg

gCg
Ala

aat
Asn

ctg
Leu

aag
Lys

ccc
Pro
575

ttc
Phe

ctt
Leu

atg
Met

gag
Glu

tgsg
Trp

655
atg
Met

tgg
Trp

caa
Gln

ttc
Phe

ctg
Leu

cgc
Arg

ggc
Gly

gcc
Ala
560

acc
Thr

ctg
Leu

ccg
Pro

tat
Tyr

cge
Arg
640

ttt
Phe

gcc
Ala

ttc
Phe

ggc
Gly

cgc
Arg
720

acc
Thr

atc
Ile

att
Ile
545

gtg
Val

gat
Asp

ttc
Phe

cgc
Arg

ctg
Leu
625

ctg
Leu

g8c¢
Gly

gaa
Glu

tac
Tyr

ctg
Leu
705

gcg
Ala

tgc
Cys

aag
Lys
530

ctc
Leu

ttc
Phe

cccC
Pro

gag
Glu

tgg
Trp
610

caa
Gln

cgc
Arg

cgg
Arg

cgc
Arg

cgc
Arg
690

gtc
Val

ttt
Phe

gaa
Glu
515
gcg
Ala

agc
Ser

gag
Glu

gaa
Glu

ttc
Phe
595

aac
Asn

cat
His

cat
His

atg
Met

cgc
Arg
675

cgc

Arg

aaa
Lys

atg
Met

1833

1881

1929

1977

2025

2073

2121

2169

2217

2265

2313

2361

2409

2457



gcg
Ala

cgc
Arg
740

atg
Met

gaa
Glu

gtg
Val

gag
Glu

teg
Trp
820

tcc

Ser

gCg
Ala

acc
Thr

gaa
Glu

gatccggectg ctaacaaagc ccgaaagaag

gges
Gly
725

aat
Asn

gCg
Ala

aac
Asn

gtg
Val

ctg
Leu
805

acc
Thr

BCg
Ala

gcg
Ala

ttg
Leu

cgt
Arg
885

gaa
Glu

cgc
Arg

atc
Ile

gcc
Ala

2094
Ala
790

cag
Gln

ccg
Pro

ctg
Leu

gtc
Val

att
Ile
870

gcc
Ala

ctg
Leu

cac
His

gtc
Val

gcc
Ala
775

aag
Lys

ccc
Pro

ctc
Leu

tcc
Ser

aat
Asn
855

ctc
Leu

gat
Asp

tcg
Ser

cag
Gln

gge
Gly
760

g8c
Gly

gcg
Ala

aac
Asn

ttc
Phe

cac
His
840

ctc
Leu

gac
Asp

ggc
Gly

gcg
Ala

cat
His
745

ges
Gly

atg
Met

cgc
Arg

gaa
Glu

gcg
Ala
825

agc

Ser

aag
Lys

ggc
Gly

ctc
Leu

cag
Gln
730

ctg
Leu

tat
Tyr

ctg
Leu

gtc
Val

atc
Ile
810

ctg
Leu

tgc
Cys

aac
Asn

gac
Asp

gag
Glu
890

gag
Glu

ctg
Leu

cag
Gln

tcc
Ser

atc
Ile
795

ctg
Leu

gCg
Ala

atc
Ile

gcc
Ala

agc
Ser
875

cac
His

3300

gCg
Ala

aac
Asn

ccc
Pro

ggc
Gly
780

acc
Thr

gtg
Val

gcg
Ala

gtc
Val

acc
Thr
860

888
Gly

cac
His

ttc
Phe

ctg
Leu

agg
Arg
765

ctg
Leu

gat
Asp

gCg
Ala

ggc
Gly

gca
Ala
845

cag

Gln

acg
Thr

cac
His

-20-

gcc
Ala

cat
His
750

atg
Met

gCg
Ala

ctg
Leu

cgc
Arg

atc
Ile
830

cgc

Arg

ctg
Leu

gtc
Val

cac
His

gcc
Ala
735

gCg
Ala

aaa
Lys

gcc
Ala

ctg
Leu

ttt
Phe
815

gtc
Val

gaa
Glu

atc
Ile

att
Ile

cac
His
895

gat
Asp

gaa
Glu

gcc
Ala

agc
Ser

gcg
Ala
800

acc
Thr

acc
Thr

ttc
Phe

aac
Asn

att
Ile
880

cac
His

ctg
Leu

gag
Glu

ccc
Pro

ccc
Pro
785

cag

Gln

gac
Asp

gat
Asp

g8c¢
Gly

agc
Ser
865

caa
Gln

tga

atc
Ile

ccg
Pro

acg
Thr
770

gec
Gly

gcc
Ala

gcc
Ala

atc
Ile

atc
Ile
850

g8c¢
Gly

cgc
Arg

gag
Glu

ccg
Pro
755

gCg
Ala

aaa
Lys

g8c¢
Gly

agc
Ser

88¢
Gly
835

ccc
Pro

gac
Asp

gga
Gly

3009

2505

2553

2601

2649

2697

2745

2793

2841

2889

2937

2979



3300

Hinh 1
B
— 3000 bp — 3000 bp
— 250 bp
Hinh 2
A B
M 1 2
N @B — 100 kDa
A—
b
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Hinh 3

Hinh 4

3300

0.00407
0.0036
0.00367
0.0034
0.0032
0.00307
0.0028
0.0026
0.00247
0.0022
2 0.00207
0.0018
0.00167
0.0014
0.00127
0.00107
0.0008
0.00067
0.00047
0.00027
0.00007
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600 | 7.00
Minutes
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