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TOM TAT

Poly-f hydroxybutyrate (PHB) la loai nhya sinh hoc thugc nhdm poly hydroxyalkanoates (PHAS) va duoc du trix
trong té bao vi khuan dudi dang polyester. Nghién ctru nay duoc thyuc hién nham tao dong vi khuan Escherichia
coli chira gen phbC- ma hoa enzyme sinh téng hop PHB tir vi khuan Rhizobium gallicum M40.1 dot bién. Két
qua thir nghiém da danh gia cap moi F-phbC/R-phbC duoc thiét ké c6 kha nang khuéch dai gen phbC véi kich
thudc 1000 bp. Dé tdi uu hod phan tmg PCR, khao sat nhiét d6 bt cap va nong do cua moi F-phbC/R-phbC cho
két qua bat cap tét ¢ nhiét do6 62°C, véi nong do moi 25 pmol/uL. Vector tai t6 hop pBR322-phbC va
pBluescript-phbC da duoc bién nap thanh cong vao té bao vi khuan E. coli DHSa kha bién, chon loc vi khuan
bién nap trén moi truong thach Luria-Bertani (LB) chrra ampicillin (100 pg/ml)/IPTG/X-gal cung budc sang loc
cac vi khuan duong tinh bang phan ung PCR khuan lac. Nghién ciru nay c6 tiém ning danh gia viéc chuyén doi
cac gen tir vi khuan va tao ra cac dong vi khuan tai to hgp mang gen ma héa enzyme sinh téng hop PHB c¢6 hiéu
Ssuit cao & quy md cdng nghiép trong tng dung vt liéu méi thay thé.

Tur khoa: Escherichia coli DH5a, nhya sinh hoc, Poly-p hydroxybutyrate, PHB, Rhizobium gallicum.

MO DAU

Nhwa sinh hoc dwoc xem la mét vat liéu méi c6 thé thay thé nhya tong hop truyen théng va co thoi gian phan
hdy nhanh gép phan Iam gidm 6 nhiém méi trwdng. Nhwa sinh hoc c6 rat nhidu loai nhu: nhwa déo tir tinh bét,
nhwa acid polylactic (PLA), nhwya poly-B- hydroxybutyrate (PHB), polyacrylamide 11 (PA 11), nhwa polyethylene
xuét x& sinh hoc (Poan Van Thuoc va Lwu Thi Hoi, 2015). Dac biét poly-B- hydroxybutyrate (PHB) la mét loai
nhyra sinh hoc wu viét c6 kha nang tw phan hdy thanh CO, va H20 trong th&i gian ngan, khong sinh chét doc
dioxin nhw nhya truyén thdng khi xt ly va déc biét co thé san xuét tir vi sinh vat. Nhwa PHB tdn tai trong t& bao
chét dwdi dang hat tinh thé va c6 thé tach chiét nher dung méi. PHB da dwoc xac dinh c6 thé tdng hop trong hon
20 chi vi khuin khac nhau trong d6 c6 cac chi Ién nhw Azotobacter, Rhizobium, Methylobacterium, Pseudomonas,
Clostridium, Bacillus (P& Thi Thanh Huyén et al., 2017; Hungund et al.,2018). Qué trinh sinh tdng hop PHB & vi
sinh vat b4t dau b&i phan (rng tring hop cuda hai phan t& acetyl-CoA sinh ra sdn phdm & Acetoaceyl-CoA vé&i sy
xUc tac cla enzyme PB-ketothiolase dwoc ma héa bdi gen phbA, san phdm nay s& bi kh&r thanh D-(B)-
hydroxybutyryl-CoA do mét Acetoacetyl-CoA reductase (dwgc mé hda béi gen phbB). Buwédc cudi cing va quan
trong nhat dwoc xic tac béi enzyme sinh tdng hop PHB tao ra cac mono-PHB dwgc ma hoéa khi cé sw xuét hién
b&i gen phbC két hop sw twong tac cb dinh tlr gen béo tén phbA va phbB (Hungund et al., 2018).

Viéc nghién ctru ng dung PHB dwoc xem xét & cac ching vi khuan téi t& hop tiv vi khudn E.coli dwgc xem 1a
kha di nhat cho viéc san xuat PHB (Jiang et al., 2023). Trén thé gi&i, cac nghién clru nhdm tang nang suét tao
nhwa nhw nghién ctru tao dong mat sb vi khudn nhw Azotobacter vinelandii, Ralstonia eutropha va téi wu héa moi
trwong cho vi khuén tao nhya PHB dwoc thuc hién tai Nepal (Thapa et al., 2018). Tai Viét Nam, cé nhiéu nghién
ctvu thanh cdéng da dwoc cong bd mang lai nhidu hiéu qua tich cwe va la nén tang cho cac nghién cu sau nay
nhw: Pham Thanh Ha va ddng tac gia (2018) da nghién ctru tao ddt bién vi khuan Alcaligenees latus d& nang cao
hoat tinh sinh hoc va d& khao sat thanh cong diéu kién 1&n men thuc dy sw tich Iy PHB (Pham Thanh Ha et al., 2008;
Doan Van Thuoc va Lwu Thi Hoi, 2015). Trong do, Nguy&n Thanh Luan va ddng tac gia (2018) da nghién ctru
phan 1ap mét sé vi khuan c6 kha nang sinh tdng hop nhwa sinh hoc tir d4t va thwc vat tai tinh Binh Duong, phéat
hién loai R. gallicum la vi khuan cb dinh dam méi dwoc chirng minh cd kha nang sinh tdng hop nhya sinh hoc
PHB v&i hiéu suét cao 39,84% so vai sinh khéi khé (Nguyén Thanh Luan et al., 2018). Pay la vi khuén ti&m nang
trong nghién cu (rng dung san xuat nhwa PHB tai Viét Nam. Sau khi dwoc phét trién, vi khuan R. gallicum da
duoc gay dot bién bang tia UV thanh vi khuan Rhizobium gallicum M40.1 véi kha néng tao nhwa PHB dat nang
sudt 56,97% PHB/trong lwong khd t& bao (Nguyén Thanh Luan va Tran My Hiéu, 2019). Viéc nghién ctu tao
dong Massialia sp. UMI-21 chuyén gen mang enzyme sinh tdng hop PHB vao vi khuan E.coli DH5a béng vector
mang gen pETDuetl-phaA2phaBl-phaCl va pETDuetl-phaA2phaBl-phaCl-vgb cho hiéu suét thu héi nhuwa
PHB hon 213,30%, khdi lwong thé hon 117,42% va 44,09% két cAu so véi chung gbc chua chuyen gen (Jiang et

al., 2023). Cong nghé chuyén gen & vi khuén 1& mét buéc tién gilp tao ra cac ching tai t& hop méi an toan va
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hiéu qua cao hon. Viéc s dung cdng nghé tao dong cé thé nhan 1&n mét sé lwong Ion trong té bao chd véi tée
dd nhanh nhé thé truyén cé thé 1a plasmid, phage va cosmid cling nhw cac nhiém sic thé (NST) nhan tao dac
biét & vi khuan c6 kha nang tai t6 hop mang nhu E.coli DH5a (Lathwal et al., 2018). Céc vector tai té hop dwoc
chuyén vao té bao vat chi dé tang kha nang sao chép DNA tai t& hop thanh nhiéu ban sao, nhé mét sb vi khuan
nhw Bacillus subtilis, Agrobacterium, dac biét 1a vi khuan E. coli vi cAu tric di truyén cta ching kha don gian, dé
dang mang gen ngoai lai (Obterbaan et al., 2018). Vi vay, nghién ctvu ndy nham tao dong vi khuén E. coli DH5a tai t&
hop mang gen phbC tdng hcrp nhya poly-B hydroxybutyrate (PHB) tt vi khuan R. gallicum M40.1 d6t bién béng
tia UV nham lwu git va kiém tra kha nang san xudt nhwa sinh hoc PHB ti _chiang vi sinh. Nghién ctu tao ra cac
dong E. coli DH5a téi t& hop mang gen téng hop PHB dé mang lai hiéu suét cao, gép phan lam phong pha thém
ngudn gibng vi sinh vat c6 kha nang san xuat nhya PHB cao trong nén cong nghiép nhwa sinh hoc thay thé.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Vi khuédn R. gallicum M40.1 dwoc s& dung trong nghién clru mang gen phbC-méa héa enzyme tdng hop nhya
PHB dwoc gay dot bién béng tia UV trong 40 phat tir nghién cieu cia Nguy&n Thanh Luan va déng tac gia (2019)
Qua trinh tang sinh vi khudn R. gallicum M40.1. dwoc thuc hién trén moi trwong YEM cai tién trong 24 gio &
28°C, 150 vong/phat dé& thu nhan mat do té bao khoang 10° CFU/mL. Vi khuén E. coli DH5a dwoc dung lam té
bao chd, cho cac quy trinh tao dong gen phbC, dwoc tang sinh trén méi trwdng LB (Luria Bertani Broth, Himedia,
An Do) trong 24 gi & 37°C, 120-150 vong/phit. Hai plasmmid pBR322 va pBluescript (Thermo fisher, My) lam
vector chuyén gen. Enzyme cét gi¢i han st dung trong qua trinh cét plasmid, lwa chon dwa trén ban db trinh tw
plasmid pBR322 va Bluescript 1a EcoRI (10U) va Hindlll (10U) (Bioline, Btrc). Cap mdi ding dé& khuéch dai gen
phbC tlr vi khuan R. gallicum dwoc thiét ké dwa trén trinh tw bdo tdn genome vi khuédn R. gallicum (GI: CP006877)
chtva gen phbC dwa trén viéc str dung cong cu NCBI (www.nchi.nlm.nih.gov), céng cu Primer Blast dwgc ding dé
thiét k& primer dwa trén trinh tw FASTA cla gen phbC dé& khuéch dai chuyén biét gen phbC. Bén canh dd, céng
cu Oligo analyzer-IDT (www.idtdan.com) duoc ding dé kiém tra cac théng sé clia mdi. Cap mbi thiét ké co trinh
tw nhan biét ctia enzyme Hindlll tai d4u 5 clia moi xudi va EcoRl tai dau 5’ cla méi nguoc tir thiét ké trén
NEBCutter (New England Biolabs, Anh) (Bang 1). Plasmid vi khuan R. gallicum M40.1 dwoc tach chiét bang
phwong phap Jiang va ddng tac gia cai tién tir phuong phap cla Chen va Kuo nam 1993 (Jiang et al., 2023) .
Sau khi tach chiét, DNA dwoc do mat do quang & cac buéc séng 260nm, 280nm va tinh ty 1& OD260nm/ OD2gonm
dé& xac dinh dd tinh sach. Néng d6 DNA duogc tinh toan theo cong thirc: Cona(ug/HL)=OD2sonm X 50 x néng d6 pha
lo@ng.

Bang 1. Trinh tw cdp mdi F-phbC/R-phbC

. 2 A N . . s s Tm Kich thwéc Nghién ctru
Vi khuan Tén moi Gen Trinh tw Nucleotide (5’— 3’) °C) | san pham PCR
M40.1 phbC 1000 bp Primer BLAST
: R-phbC GAATTCGTGACCGACAGCAAGCAG 70.4 ime

Phwong phap nghién ciru
Bién nap plasmid vao té bao vi khudn E. coli DH5a

Phwong phap héa bién nap va phwong phap séc nhiét (Thapa et al., 2018) dwoc si dung dé plasmid pBR322 va
pBluescript vao t& bao vi khuan E. coli DH5a dwoc nudi cay 1éng lac qua dém & 37°C, 120-150 vong/phut. Sinh
khéi dwoc do OD & 600 nm dat gia trj 0.4-0.6, sau dé tién hanh ly tam 4000 vong/phut trong 10 phit sau d6 duoc
bd sung 1 mL CaCl, 100 mM va U trong da -20°C 15 phut. Thi nghiém dwoc tién hanh 13p lai twong tw véi quy
trinh khao sat 0 trén da Ian lwot & 30 phat va 1 gi. Lwong tha thu nhan dwec hoa tan bang 50 pL hén hop
Glycerol:CaCl, 100 mM lanh theo ty 1& 1:4, tiép tuc lam lanh nhanh té bao kha bién béng nito 16ng va bao quan &
-80 °C. Dich té bao kha bién dwoc dem ra déng va bd sung vao 1uL plasmid pBR322/pBluescript. H6n hop dwoc
mang di U lanh trong 2 phut k&t hop véi G nhiét nhanh & 42°C trong 45 gidy, sau d6 1ap lai G lanh nhanh té bao
trong 2 phat. Dich téng sinh thu dugc trong méi trwdng LB 16ng & 37°C trong 1 gi®, sau d6 trai dich trén méi
truéng LB-agar chiva Ampicillin & néng dd 100 pg/mL. Khuén lac biéu hién mang gen bién nap dwoc danh gia va
kiém tra sau 24 gid trén mai truong.

Tach chiét DNA plasmid cda vi khudn E.coli va DNA vi khudn R. gallicum M40.1

Phwong phap ALS (Jiang et al., 2023) dwoc s dung véi quy trinh tach chiét DNA tir vi khudn E. coli cai tién
(Jiang et al.,, 2023) da bién nap dwoc téng sinh trong mai trwdng LB 18ng trong 24 gi&r & 37°C, nubi cly 1dng lc
120-150 vong/phut. Sinh khéi vi khuan sau téng sinh dwoc ly tm & 8000 vong/phut trong 2 phit & 20°C nhdm
thu nhan sinh khéi. Sinh khéi dwoc bd sung 150 uL ALS-I két hop vortex mau dé cho sinh khéi tan ra. H8n hop
mau dwoc tron déu 4-5 1an véi 300 uL ALS-II, 225 L ALS-IIl; sau d6 hdn hop dwoc dem di ly tam 13.000
vong/phdt trong 10 phit & 20°C thu dich néi. Dich ndi dwgc bd sung thém 300uL isopropanol va tién hanh ly tam
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13.000 vong/phut trong 10 phat & 20°C thu tGa. TGa dwoc bd sung thém 700 pL Ethanol 70% lanh va ly tam
13.000 vong/phat trong 5 phiit & 4°C dé thu tGa nhan plasmid va bdo quan véi 50 uL nwéc cat vo tring trong -
20°C. Phwong phap SDS - kiém cai tién (Thapa et al., 2018) dwoc (rng dung twong tw nhw phwong phap ALS tuy
nhién phuong phap nay st dung thém mét sb héa chat nhw RNAase, phenol:chloroform:isoamylalcohol (25:24:1),
chloroform/isoamylalcohol, isopropanol va théi gian G tach thwc hién kéo dai hon. Mau DNA plasmid sau khi
dwoc tach bang 2 phwong phap dem dién di & hiéu dién thé 100V trong 30 phut, gel agarose 1.5% véi thang
ladder 1k bp cta IDT (Integrated DNA Technologies, My).

Khuéch dai trinh tw gen phbC bang ky thuat PCR

Cap mdi st dung trong nghién ctru dwoc thir nghiém kha nang khuéch dai viing DNA khuén béng phan (rng PCR
35 chu ky gdm giai doan bién tinh ban dau (95°C trong véng 5 phut), giai doan khuéch dai 35 chu ky (gdm céc
bwéc bién tinh: 95°C trong 1 phit, gdn mdi: 60°C trong 1 phut, kéo dai méi: 72°C trong 2 pht), giai doan kéo dai
cudi cung (72°C trong 10 phat), G va bao quan (& didu kién 4°C). Thanh phan phan ng PCR trong téng thé tich
25 pL gdm: 12.5 uLPfu polymerase mix (2X), 1 yL F-phbC (25 pmol/uL), 1 uL R-phbC (25 pmol/uL), 5 uL DNA va
5.5 pL nwéc cat vo tring. Sau d6 san phém PCR duwoec dién di trén gel agarose 1.5%, hiéu dién thé 100V, trong
30 phdt st dung thanh chuan 1kbp cda IDT (Integrated DNA Technologies, My). Diéu kién phan ng PCR & nhiét
dd tlr 60°C dén 70°C theo nong d6 tang dan cach nhau 1°C va néng do 15 pmol/uL dén 35 pmol/uL vé&i 5 pmol/uL
khac biét duwoc st dung dé& khao séat cac khoang nhiét do bat cap va nong dd méi tdi wu cho phan rng PCR. Bd
KIT Jeanta (Phu Sa BioChem, Viét Nam) dwoc dung dé tinh sach san phdm PCR dé chuan bi cho thi nghiém
kiém tra sa&n phdm sau phan &ng.

Tao vector tai té hop

Enzyme cat gi6i han EcoRI va Hindlll (Bioline, Birc) dwoc st dung dé cat 2 plasmid v&i thanh phan phan tng cat
nhu sau: 7 pL plasmid pBluescript/pBR322/san phdm PCR, 1uL EcoRI (10U), 1 pL Hindlll (10V), 4 pL Bém 10X
fast dlgest (10X), 7pL nwoc vo trang, hén hop trén dwgc G & 37°C trong 2 gid. San pham cét sau dé dwoc dién
di va kiém tra két qua Phan (rng ndi plasmid v&i san pham PCR gen phbC bao gom 1 pL T4 reaction buffer
(10X), 2 uL DNA tir san phdm PCR (100 ng/uL), 1 pL sén pham plasmid c&t (50 ng), 1U enzyme T4 ligase, 10 uL
ddH,0. Vector mang gen dwoc bién nap vao té bao E. coli DH5a. Cac dong vi khudn mang plasmid tai t6 hop
dwoc chon loc trén méi trwdng LB-agar c6 bd sung Ampicillin/X-gal/IPT va tién hanh khao sat kha nang mang
gen phbC béng phan &ng PCR khuan lac dé kiém tra d6 dic hiéu.

KET QUA VA THAO LUAN
Tao dong té bao E. coli DH5a mang plasmid va khao sat cac phwong phap tach DNA plasmid

Két qua tach chiét DNA plasmid pBR322 va pBluescript bang phwong phap ALS va phuong phap SDS-kiém
(Hinh 1A, Hinh 1B), san ph&m tach chiét DNA plasmid pBR322 va pBluescript bang phuong phap ALS cho san
ph&m tach chiét c6 ndng do twong dbi cao, band xuét hién sang gon, tuy nhién cudi cac band xuat hién vét sang
day co thé 1a RNA hoac cac chét tap nhiém tai cac giéng Al va A2 (Hinh 1). S&n phdm tach chiét DNA plasmid
pBR322 va pBluescript bdng phwong phap SDS-kiém cho san phdm tach chiét c6 ndng dd cao, band xuét hién
sang, gon, cac band chi cé plasmid khéng xuét hién RNA hay cac chét tap nhiém tai cac giéng B1 va B2 (Hinh 1).
T 2 phwong phap tach chiét DNA plasmid trén, phwong phap SDS-kiém dwoc danh gia thu nhan ndng d6 DNA
cao hon, khéng con RNA trong san pham tach chiét. Do do, phwong phap nay dé tach chiét plasmid dé st dung
cho céc thi nghiém sau.

PP1 PP2

M Al A2

10037bp—>
2000bp—>

10037bp
4361bp

< 4361bp
2061bp

0000y < 2061bp

1000bp
1000bp

Hinh 1. K&t qua dién di tach plasmid bing phwong phap ALS (A) va SDS-kiém (B)

Trong do: M la ladder; giéng A1, A2: Lan luot 1a plasmid pBluescript/pBR322 tach bdng phuong phap ALS; giéng B1, B2: Lan
Iwrot 1& plasmid pBluescript/pBR322 tach bang phwong phap SDS-kiém.
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Khuéch dai trinh tw gen phbC bang ky thuat PCR

Qua quan sat két qua chay dién di san phdm PCR khuéch dai vung gen phbC véi cap mdi thiét ke F-phbC/R-phbC,
cac gieng 1, 2 dé&u c6 vach sang voi kich thudc dung nhu thiét ké ban dau (Hinh 2) Déi véi giéng E)C( ) vi khdng
cho két qua ching t6 phan (rng dlen ra binh thwdng. Ngoai ra, cudi band dién di con xuét hién vét sang nho hon
50 bp day c6 thé la mdi dw, mdi bat cép chéo tao dimer primer. Két qua thtr nghiém cho thdy mdi F-phbC2/
R-phbC2 thiét k& dwoc st dung trong nghién ctru nay c6 kha néng khuéch dai gen phbC véi kich thwée 1000 bp.

1013
800 bp

Hinh 2. San phdm PCR vé&i méi F- phbC2/ R- phbC2 khuéch dai gen phbC
Trong dé: Giéng M |a ladder 100bp, giéng (-): Béi ching am, giéng 1,2 : San phdm PCR.

Nhiét do bat cap cta cdp mdi F-phbC/R-phbC dwoc khado sat trong khodng tir 60-70°C, san pham PCR chi xuét
hién céc nhiét dd tlr 60°C- 65°C, d&c biét & nhiét dd 62°C cho két qua sa&n phdm PCR sang ré nhat (Hinh 3). Do
do, ngudng nhiét dd dwoc chon loc cho tdi wu phan rng PCR khuéch dai trinh tw gen phbC & 62°C dwoc st
dung cho nhi¥rng nghién ctru tiép theo.

Hinh 3. Két qua khao sat phan &ng PCR véi nhiét dé bat cap méi F-phbC2/R-phbC2

Trong do6: M Ia ladder 100bp; Giéng (-): Giéng déi ching am; Giéng 1 -> 11: M4u PCR khuéch dai & nhiét dé gan mdi tir 60-70 °C.
San pham PCR don moi khuéch dai DNA vi khuan R. gallicum & nong @6 moi khac nhau (Hinh 4). Cac giéng to
1-5 déu xuat hién band c6 kich thwéc khoang 1000bp, pht hgp véi kich thwéc sén pham PCR dy kien. Cac nong
do béat cap 15 pmol/L, 20 pmol/pL, 25 pmol/uL, 30 pmolol/uL, 35 pmol/pL déu cho két qua phu hop vai kich
thuwdce san pham PCR dy kién. Trong d6 ndng d6 25 pmol/uL cho két qua tét nhat. Trong d6, giéng 3 twong (ng
voi néng d6 25 pmol/uL xuét hién vach band sang nhét, cac giéng con lai cac band >,<uat hién m& hon. Do do
nong dé 25 pmol/uL dwoc chon la ndng d& moi toi wu cho nhirng phan &ng PCR tiép theo chon loc DNA va
vector cho phan tng tai td hop (Hinh 4).

M@O 12345

10037 bp

1000 bp

Hinh 4. Két qua dién di khao sat néng dé méi F-phbC/R-phbC cho phan rng PCR va két qua tinh sach PCR

Trong dé: Giéng M: Thang 1k bp; G|eng - Déi chung; Gleng 1 - 5tuong ung néng dé 15 pmoljuL, 20 pmoljuL, 25 pmoljuL, 30 pmololuL,
35 pmol/uL (Ai); Giéng 6: Két qua khuéch dai PCR san phdm tir khudn lac E.coli (B).
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San phdm PCR sau khi tinh sach xuét hién band cé kich thwéc khoang 1000 bp phu hop véi kich thwéc san
phdm PCR dw kién (Hinh 5). Cac band xuét hién sang, rd nét, khong con tap chat, dimer- primer dwéi band
ching t6 san pham PCR da dworc tinh sach hoan toan tir k&t qua c6 thé nhan thdy da khuéch dai thanh céng san
pham vector v&i primer déc hiéu. Mbi thiét ké dwoc kién nghi cho nhivng nghién ctru vé vector trong twong lai.

Tao vector tai t6 hop

Thi nghiém nay thyc hién phan trng cét két hop cling mét ltc 2 vi tri ¢4t 1a Hindlll va EcoRI nén san pham tao ra
¢6 2 manh phan cét. Két qua dién di cho thdy plasmid da c&t hoan toan, plasmid d& dwoc mé vong thanh 2 mach
thang twong (rng 2 manh DNA mé vong & kich thwéc 4000 bp va 1500 bp (Giéng 1) va hon 4000 bp cling 8000 bp
(giéng 2). Plasmid pBR322 va pBluescript dwgc cét thanh céng bang Hindlll va EcoRI (Hinh 5). Tuy nhién, dé
danh gia trinh tw ctia doan DNA plasmid dwoc cét thanh cong hay khéng can phai dwoc danh gia qua két qua
cla giai trinh tw sinh hoc va phan tich trinh tw cta vector. Két qua so véi déi chirng (BC1 va BC2) cho thay viéc
cét bang 2 enzyme EcoRI va Hindlll ¢é hiéu qua & pBluescript va pBR322 thanh 2 manh riéng biét.

Hinh 5. Két qua phan ng cét 2 plasmid pBR322 va pBluescript

Trong do: Giéng M: Thang 1kbp, giéng 1: San phdm cét cda plasmid pBluescript, giéng BC 1: Plasmid pBluescript, giéng 2: San
phéam céat cda pBR322, giéng DC 2: Plasmid pBR322.

Bién nap vector tai t6 hop vao vi khuan E. coli DH5a

Bién nap vector pBR322-phbC va pBluescript-phbC vao vi khuan E.coli DH5a kha bién dwoc thuc hién twong tw
v6i plasmid chuwa tai td hop 1am déi chirng. Két qua vi khudn E.coli chiva 2 vector pBR322-phbC va pBluescript-
phbC déu cho toan khuén lac trdng khac biét v& mau sic trén mdi trudng LB-agar/Ampicillin/X-gal/IPTG chirng t6
cac khuén lac d&u mang plasmid tai té hop so véi chiing d6i chivng véi plasmid chwa tai t hop c6 khuan lac mau
xanh dac trwng trén mai trwdng cadm bién (Hinh 7).

Hinh 6. Hinh vi khuan E. coli bién nap vector pBR322-phbC va pBluescript-phbC trén méi trweng chira Ampicillin/X-gal/IPTG

Trong dé: Hinh A, B: Khudn lac vi khudn E. coli bién nap vector pBR322-phbC, hinh C, D: Khuén lac vi khuén E. coli bién nap
vector pBluescript-phbC, hinh BC: Khudn lac vi khudn E. coli bién nap plasmid chura téi té hop.

San pham PCR khuén lac bién nap vector pBluescript-phbC (giéng 5-8) & giéng 5, 6, 8 xuét hién san phdm PCR,
kich thwéc khoang 1000 bp phu hop véi kich thuwéc gen phbC can dwoc phan tich trinh tw qua gidi ma trinh tw
san phadm khuéch dai sau d6 (Hinh 7). Viéc bién nap dwoc kiém tra 13p lai v&i cac khuan lac don 1& trén méi
trwong kiém dinh chra Ampicillin/X-Gal/lPTG cho thay viéc thu nhan chang bién nap véi 2 vector pBluescript va
pBR322 khong cho hiéu qué dac hiéu & phan tng nay SO VOi dél ching duong (dwgc chirng minh c6 hiéu qua
v&i 2 vector nay trén vi khun E.coli DH5a). Két qua trén cac giéng thue té cho thay biéu hién qua trinh bét cap
clia gen so v&i BC (+) cho két qua kha quan trén cac khuén lac nudi cdy nghi ngd c6 mang plasmid pBR322-phbC
va pBluescript-phbC (Giéng 4, 5, 6 va 8). Viéc nghién ctru cac vector déc hiéu hon ciing nhw tim nhitng enzyme
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cét gioi han hiéu qua hon dugc xem xét cho nhitng nghién ciu tiép theo. Vi khuén E.coli DH5a ¢6 nhiéu tiém
nang trong viéc nghién cu Iwu gilr cac loai gen quy veé di truyen véi dac tinh vwot tréi.

Hinh 7. San phadm PCR khuan lac bién nap vector pBR322-phbC va pBluescript-phbC

Trong d6: Giéng M: Ladder 1kbp, giéng (-): B4i ching am, giéng (+): B4i ching duong, giéng Blu: Giéng déi ching duong
plasmid pBluescript, giéng 322: Giéng doi ching duong plasmid pBR322, giéng 1, 2, 3, 4: San pham PCR khuan lac mang
vector pBR322-phbC, giéng 5, 6, 7, 8: San pham PCR khuéan lac mang vector pBluescript-phbC.

KET LUAN

Vi khudn E. coli DH5a ban dau dwoc chirng minh mang gen bién nap & céac khuén lac mang plasmid pBR322 va
pBluescript tir vi khudn R. gallicum M40.1 dwoc chon loc trén méi trweng LB chira khang sinh Ampicillin (100
pg/mL) nhung chwa biéu hién & doan DNA dac hiéu. DNA tai t& hop tir vi khudn tao dong c6 hién dién cta gen
phbC trong vi khuan E. coli tai té hop, cac gen nay chwa dwoc biéu hién & t& bao vat chi. Nghién ciru da danh
gia voi cap moi tw thiét ké F-phbC/R-phbC c6 hiéu qua & nhiét d6 60-65°C véi 62°C c6 biéu hién tét nhat, ndng
dd moi tdi wu & 25 pmol/uL va enzyme déc hiéu véi EcoRI va Hindlll c6 kha ndng cat gidi han phan cat thanh 2
doan riéng biét nhu mong muén. Nghién ctru da Iya chon dwoc quy trinh tach chiét plasmid la phwong phap SDS
- kiém theo quy trinh clia Thapa va déng tac gia (2018). Gen phbC dwoc khuéch dai va xac dinh thanh céng véi
kich thwéc khodng 1000 bp bdi cap mdi F-phbC/R-phbC bang phwong phap PCR nhan biét vector tai t hop da
bién nap vao t& bao vi khuan E. coli DH5a. Ngoai ra nghién ctru can ting sinh vi khuén E. coli mang vector tai t6
hop dé tach plasmid, enzyme cét gi¢i han va khuéch dai bing PCR I3p lai nhidu 1an dé kiém tra thém nham dam
bao dd tin cay cla két qua. Viéc danh gia khd ndng tao nhwa PHB can dwoc danh gia & mic do t& bao dbi voi
chting vi khuén ti tb hop E. coli DH5a nham mé ra hwéng di cho nhitng hiéu qua & quy mé cdng nghiép tiép theo.
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CLONING OF phbC GENE FROM Rhizobium gallicum M40.1 MUTANT IN
Escherichia coli FOR POLY-3-HYDROXYBUTYRATE (PHB) PRODUCTION

Nguyen Thanh Luan’, Huynh Thi My Trang, Phan Thi Nguyet Anh, Ton Trinh Trinh, Le Thi My Le
Ho Chi Minh City University Of Industry and Trade

SUMMARY

Poly-p hydroxybutyrate (PHB) is a bioplastic belonging to the Poly hydroxyalkanoates (PHAs) group and is
stored in bacterial cells in the form of polyester. This study aims to create Escherichia coli strain containing
phbC gene - capable of biosynthesis of PHB from R. gallicum M40.1 mutant. The results have been evaluated
that F-phbC/R-phbC primer was designed to amplify phbC gene in PCR reaction with the size of 1000 bp. The
optimal annealing temperature and concentration of F-phbC/R-phbC primers in PCR reaction were 62°C and 25
pmol/uL, respectively. The recombinant DNA vector pBR322-phbC/pBluescript-phbC were successfully
transformed into E. coli DH5a bacteria cells, selected transformed positive bacteria on LB medium containing
Ampicillin (100 pg/mL)/IPTG/X-gal by colony PCR. This research opened the potential of PHB bioplastic
production from recombinant genes of microorganisms for synthesizing plastics. Recombinant bacterial strains
with PHB synthetic gene create a high capacity and effective potential of research on PHB large scale in new
replacable material industry.

Keywords: Escherichia coli DH5a, bioplastic, Poly-p hydroxybutyrate, PHB, Rhizobium gallicum.
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