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TOM TAT

Malonyl-CoA synthetase (MatB) va malonyl-CoA decarboxylase (MatC) 1a hai enzyme tham gia chudi trao dbi
chéat malonyl-CoA, mét tién chat quan trong trong cac qua trinh trao déi chét & sinh vat prokaryote va eukaryote nhw
cb dinh nitrogen, tng hop acid béo, cac hoat chat trao ddi thir cap, sw phat trién ndo bo,... Do vay, muc tiéu cla
nghién ctru 1a tao dong va phan tich trinh tw gen ma héa matB va matC dé& str dung lam céng cu trong nghién ctru
sinh tdng hop hoat chat c6 si dung tién chat I& malonyl-CoA. Gen dich dwgc phan lap bang ki thuat PCR
(polymerase chain reaction) va tach dong bang vector pGEM®-T Easy, sau d6 dwoc gidi trinh tw va phan tich so
sanh voi co s& dir liéu trén Ngan hang Gen (AF117694.1). T két qua thwc nghiém, cac gen matB va matC co
ngudn gbc tr Rhizobium leguminosarum KTCC 2362 da duoc tao dong thanh cong.

Tlr khoa: matB, malonyl-CoA synthetase, matC, malonyl CoA decarboxylase, tao dong, Rhizobium
leguminosarum KTCC 2362.

Cloning and Sequencing of Genes Encoding Malonyl-CoA Synthetase (matB)
and Malonyl-CoA Decarboxylase (matC) from Rhizobium leguminosarum KTCC 2362

ABSTRACT

matB (malonyl-CoA synthetase) and matC (malonyl CoA decarboxylase) are two enzymes involved in the
malonyl-CoA metabolism, an essential precursor in metabolic processes in prokaryotes and eukaryotes such as
nitrogen fixation, fatty acid synthesis, secondary metabolites, brain development, etc. Therefore, the study's objective
was to clone the genes matB and matC that can be used in the biosynthesis of the bioactive compound using
malonyl-CoA as a precursor. matB and matC were isolated by PCR and ligated to cloning vector pPGEM®-T Easy and
sequenced. The obtained sequences were analyzed and compared to the reference sequence (AF117694.1) in the
Genebank. In conclusion, Rhizobium leguminosarum KTCC 2362 - derived matB and matC genes were cloned and
sequenced successfully.

Keywords: matB, malonyl-CoA synthetase, matC, malonyl CoA decarboxylase, cloning, Rhizobium leguminosarum.
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MatB la enzyme xtc tac sy hinh thanh
malonyl-CoA trong phan ting hai buéc bao gom
adenyl héa malonate véi ATP sau d6 chuyén
malonyl t& malonyl-AMP thanh CoA (An & cs.,
1999) (Hinh 1). MatB & R. trifolii ma hoéa
polypeptide gdbm 504 axit amin véi khoi lugng
phan ti 54612 Da (Fleischmann, 1995).
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acetyl-CoA (Hinh 1). Hoat tinh ctia enzyme nay
da dugc nghién ctiu 6 nhiéu loai sinh vat ti vi
khuén dén dong vat c6 via nhu téng hop axit béo
trong tuyén niéu quan cua ngdng (Branta
canadensis) va ty thé gan chudt (Rattus
norvegicus) (Kim & cs., 1978a; 1978b). Khi
malonyl-CoA dugc tich liy, cdc enzyme ty thé
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chinh nhu  methylmalonyl-CoA
(Bernard, 1973) va pyruvate carboxylase
(Scrutton & cs., 1967) c6 thé bi tc ché. Do ds,
rét c6 thé enzyme nay c6 vai trd trong viéc giam

mutase

déc tinh ctia malonyl-CoA trong ty thé. Gan
day, gen methylmalonyl-CoA decarboxylase tui
Propionigenium modestum da dugc tao dong va
gidi trinh tu (Bott, 1997). MatC & cac loai sinh
vat rat da dang vé khéi lugng phan td, vi du
MatC cta ngdng c6 khoi lugng phan ti 47kDa,
tuong tu nhu MatC ctaa R. trifolii (khoang
46kDa) va nhé hon cta chudt (54kDa). Dic biét,
0 R. trifolii, matC ma héa mot protein c6 tinh ki
nuéc cao. Trinh tu axit amin suy dién cua MatC
cho thdy su déng nhat 6 mot miic do nhat dinh
v6i nhitng protein van chuyén C4-dicarboxylate
th E. coli (26%) va Haemophilus influenzae
(17%) (Fleischmann, 1995).

Dic tinh xdc tac cua malonyl-CoA
synthetase va malonyl-CoA decarboxylase da
dude nhiéu nha khoa hoc nghién céiu va tng
dung trén cac linh vuc khac nhau.

Polyketide, mot ho 1én cac san pham tu
nhién c¢6 hoat tinh sinh hoc, dudc téng hgp tit
du nhu
MatB
dudge xem 1a yéu t6 quan trong tham gia va qua
trinh téng hop tién chit cta polyketide (Pohl &
cs., 2001). Tuy nhién, hiéu qua cta cac qua trinh

a-carboxylated CoA thioester (vi
malonyl-CoA va methylmalonyl-CoA).

1én men polyketide trong cac vat chu tu nhién
thuong khong cao; vi vay, MatB va MatC tai t6
hop c6 ngudn goc tu R. trifolii véi dic tinh
chuyén héa truc tiép malonate va methylmalonate

ngoai sinh thanh cac CoA thioester tuong tng
da duge st dung dé san xuit polyketide (Pohl &
cs., 2001; Lombo & cs., 2001). Su biéu hién cua
matB va matC trong chung Streptomyces
coelicolor tai t6 hop sinh macrolactone
6-deoxyerythronolide B véi hiéu suat tang gip
ba 14n so véi d6i chiitng (Lombo & cs., 2001).
Tuong tu, cic gen nay ciing ¢6 thé dugde st dung
dé téng hop cac hoat chit khac nhu: avermectin,
monensin, tylosin, rifamycin, amphotericin,
tetracycline, doxorubicin, lovastatin va
flavonoid (Kim & cs., 1978a). Do d6, chung toi
tién hanh tao dong va phan tich gen matB va
matC ti R. leguminosarum dé tao vat liéu cho
cac nghién ctu téng hop mot s6 hoat chét sinh

hoc & E. coli tai t6 hop.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Miu vi sinh vat. Chung Rhizobium
leguminosarum KTCC 2362 dang dong kho dugc
dat mua ti bao tang KTCC (Han Quéc). Sau dé
mau dugc hoat héa, nudi cdy va tach chiét DNA
tong s6 lam vat liéu cho thi nghiém PCR nhén
ban gen. Chung vi khuin E. coli TOP10
(Thermo Fisher Scientific, Hoa Ky).

Vector va oligonucleotide: Vector tach dong
pGEM®-T
Oligonucleotide dung lam méi cho thi nghiém
PCR dudgc tong hgp béi (Cong ty C6 phan Phu Sa
genomics, Can Tho, Viét Nam).

Easy  (Promega, Hoa Kjy).

Bang 1. Trinh ty cac moi dung cho PCR

Kich thwéc

Tén gen Tén primer Trinh ty nucleotide 5'-3’ san ph&m PCR (kb)
matB MatB-F GGATCCAGGAGGGCGAAGGTGAGCAAC 1,5
MatB-R ACGTAAGGCGACCGCGCTCTCAAGCTTTGG
matC MatC-F CATATGGGGAGGGGAATCATGGGTATT 1,4
MatC-R GTTTGACGACGGGCTGCTCTCGAGAGC
T7 AATACGACTCACTATAG
SP6 ATTTAGGTGACACTATAG

Ghi chi: 5-GGATCC-3’, 5-AAGCTT-3’, 5-CATATG-3’, 5-CTCGAG-3": Trinh tu nhan biét cia cac enzyme gidi

han I4n Iugt 1a BamHI, HindIII, Ndel va Xhol.
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2.2. Phuong phap nghién cttu

2.2.1. Khuéch dai gen bang PCR

Phan tng PCR @& khuéch dai gen matB va
matC dudc thuc hién trong may luin nhiét cta
hang Pha Sa (Céng ty c¢6 phan Phu Sa
genomics, Can Tho, Viét Nam) v6i chu trinh
nhiét bién tinh 94°C/5 phiat, 30 chu ky:
94°C/1 phut, 58°C/45 gidy, 72°C/1 phit 35 gidy;
cudi cting 1a 72°C/10 phit. San phdm cta phan
tng PCR dudc kiém tra bang dién di trén gel
agarose 1%. Kich thuéc cuia cdc doan DNA thu
dugc sau phan ting PCR dudc so sanh véi thang
chudn GeneRuler 1kb Plus DNA Ladder
(Thermo scientific, Catalog number: SM1331).

2.2.2, Tach dong va giai trinh tw

Chuén bi t&€ bao kha bién: t& bao E. coli
TOP10 duge nudi trong méi trucsng LB, 37°C,
180 rpm/phit, cho dén khi mat d6 quang (OD) &
bude séng 600nm 1a 0,6. U miu trong d4 lanh,
ly tdm lanh & téc d6 3.500 rpm/phut thu sinh
khéi t& bao. Tiép theo, ria sinh khéi bing dung
dich CaCl, lanh néng d¢ 0,1M, 1ap lai hai lan.

Tinh sach san phdm PCR: San pham PCR
dugc tinh sach bang st dung kit (GeneJET PCR
Purification Kit, Catalog number: K0701).

Tao dong gen vao vector pGEM®-T Easy:
doan gen dudc néi vao vector tao dong bing
cach st dung enzyme ndi ligase T4 (T4 DNA
Ligase (5 U/ul) cia hang Thermo, Catalog
number: EL0O011).

Bién nap DNA plasmid vao t& bao vi khudn
va tach chiét plasmid bing phuong phap
Alkaline prep lysis dudc thuc hién theo huéng
dan tidu chuén (Sambrook & cs., 2001). U t& bao
kha bién va DNA plasmid trong d4 10 phit. Cho
20ul hén hgp gén vector insert hodéc 1ul DNA
plasmid cho vao 6ng EP chtia t& bao kha bién,
khudy nhe, U trong da 30 phit. Bién nap bang
phuong phap s6c nhiét 6 42 trong 90 gidy, sau
d6 1 trong da 5 phut. Thém 400ul moéi trudng
LB léng va nuéi & 37 trong 1 gis. LAy 100ul
lugng dich nudi trén va trai trén moi truong LB
agar c¢6 bé sung khang sinh thich hgp & 37°C
trong 12-14 gig.
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Céc dong t&€ bao vi khudn mang plasmid tai
t6 hop dugdc kiém tra biang phuong phap PCR.
Cac thé bién nap (khuén lac tring) dude sang
loc bang phuong phap PCR dua trén khuoén mau
DNA plasmid (50ng) dugc tach chiét tit ca thé
bién nap. Phan tng PCR dé khuéch dai véi chu
trinh nhiét bién tinh 94°C/5 phit, 30 chu ky:
94°C/1 phut, 58°C/45 gidy, 72°C/1 phut 35 gidy;
cudi cung la 72°C/10 phit. Cac san phidm cua
phan tng PCR dugc dién di cung véi thang
chuén DNA 1 kb plus (Thermo Scientific, USA)
trén gel agarose 1%. Khuoén mau DNA plasmid
tit khuén lac xanh duge st dung lam déi chtng
am; DNA plasmid mang gen HMGR cta sim
Ngoc Linh, duge st dung khuén mau lam déi
chiing duong, nhidm kiém tra phan tng PCR ¢
hoat dong t6t hay khong (?).

Cudi cung, DNA plasmid cta cac dong
khuén lac E. coli TOP10 chtia vector pGEM®-T
Easy mang gen cac matB va matC dugc giai
trinh tu bdi cong ty 1°* Base (Singapore).

Chat lugng gidi trinh tu DNA dugc phan
tich bing phan mém FinchTV trudc khi loai b
cac trinh tu cua vector pGEM-T easy. Trinh tu
nucleotide dudc giai tit moi xudi va modi ngude
dugce 14p rap hoan chinh bing phan mém contig
assembly CAP3 Sequence Assembly Program
(https://doua.prabi.fr/software/cap3).

3. KET QUA VA THAO LUAN
3.1. Khuéch dai gen matB va matC

Gen matB va matC dudc phan lap bing
phuong phap PCR duya trén khudn la DNA cua
ching R. leguminosarum KTCC 2362 véi cap
mbi dic hiéu. San phdm PCR sau khuéch dai
dugc kiém tra trén gel agarose 1%. Nhu vay, cac
doan gen matB va matC da dugc phan lap
thanh céng bang ki thuat PCR.

Két qua dién di chi ra ring san phdm DNA
duge khuéch dai dac hiéu, c6 kich thuée 1,5kb
va 1,4kb, phu hdgp vé6i kich thude tinh toan ly
thuyét ctia doan gen matB va matC (Hinh 1,
giéng 1 va 2). San pham sau khi tinh sach dat
yéu cAu vé noéng do va mutc do tinh sach, c6 thé
st dung lam nguyén liéu cho cac thi nghiém tiép
theo (Hinh 2).
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Ghi chu: M: Thang chuidn DNA 1,0kb (Thermo Scientific, Hoa Ki), 1: Gen matB, 2: Gen matC, PC: Déi chiing

duong, NC: Déi chiing 4m.

Hinh 1. Khuéch dai gen matB va matC bang PCR

1 2

1,5kb —

M 3 4

— 14kb

Ghi chii: M: Thang chudn DNA 1,0kb (Thermo Scientific, Hoa Ki); 1 & 3: San pham tinh sach lan thit nhat;
2 & 4: San phdm tinh sach lan thit hai; 1 & 2: Gen matB; 3& 4: Gen matC.

Hinh 2. Tinh sach san phiam PCR nhan ban matB va matC

M NC

2 3 PC

Ghi chi: M: Thang chudn DNA 1,0kb (Thermo Scientific, My), 1-3: Khuén la DNA plasmid tach chiét tir khuan
lac dugc bién nap pGEM® -T/matB, NC: Déi chiing 4m, PC: P61 chiing duong.

Hinh 3. Kiém tra vector pGEM®-T/matB bang PCR

3.2. Tao dong gen matB va matC vao vector
PGEM®-T Easy

San phdm PCR sau khi tinh sach duge ghép
ndi vao vector pGEM®-T Easy va bién nap vao
t& bao vi khuén E. coli TOP10. DNA plasmid
tach chiét tit cac thé bién nap duge kiém tra
bing PCR. Két qua PCR cho thdy sdn phim
khuéch dai c6 kich thudc 1an lugt 1,5kb (Hinh 3)

va 1,4kb (Hinh 3) tuong dng véi kich thuée tinh
toan cua doan gen matB va matC. Nhu vay,
doan gen matB va matC da tao dong thanh cong
vao vector pGEM®-T Easy.

3.3. Phan tich trinh tu gen matB va matC

Két qua xac dinh trinh tu nucleotide thu
duge tit plasmid tai t6 hgp mang gen matB va
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matC cting cho thdy doan gen matB va matC
thu dude c6 kich thuée lan lugt 14 1a 1.515bp
va 1.347bp.

Két qua gidi trinh tu peak cta gen matB
dugc trinh bay & hinh 5A cho thdy ch4t lugng
doc t6t: duong moé ta chat lugng (base calling) c6
xac sudt goi bazs ding cao hon 99%, cac peak
khong chdéng 1én nhau va khéng cé hién tugng
nhiéu peak ¢ cuing mot vi tri. Cac nucleotide A,
C, G, T dugc ki hidu theo thi tu bing cac peak
mau xanh 14, xanh bién, den va do.

Trinh tu nucleotide hoan chinh thu duge tix
két qua giai trinh tu plasmid tai t6 hgp mang
gen matB dudc tién hanh so sanh véi trinh tu
nucleotide gen matB cua chung R. trifolii dugc
cong bd trén Genbank véi ma s6 AF117694.1
bing phan mém CLUSTAL Omega. Gen matB
tu két qua giai trinh tu va tu di liéu da cong bs
trén Genbank déu cé chiéu dai 1.515bp va ti 1é
nucleotide tuong déng gitia hai trinh tu nay la
99,93%; c6 su sai khac trinh tu &6 vi tri

M NC

nucleotide 282, gen matB tu két qua gidi trinh
tu 1a C trong khi trinh tu gen matB cong bé la
T. Gen matB phian lap t& chang
R. leguminosarum KTCC 2362 c6 sy sai khac
mot nucleotide (thay thé& gifia C/T) so v6i gen
matB 6 ngdn hang gen. Tuy nhién, su thay d6i
nay khéng lam thay d6i khung doc md, do trinh
tu nucleotide dd khéng lam thay ddi trinh tu
(déu cho
phenylalanine)., cho nén khéng anh hudng téi

axit amin cuing mé& hoa

cdu trdc protein va chiic ning ctiia MatB.

Tuong tu, trinh tu nucleotide hoan chinh
thu duge tir k€t qua giai trinh tu plasmid tai t6
hdp mang gen matC dudc tién hanh so sanh véi
trinh ty nucleotide gen matC cua chang
R. trifolii dudc cong bd trén Genbank véi ma s6
AF117694.1 bang phan mém CLUSTAL Omega.
Gen matC ti két qua giai trinh ty va tu di liéu
da cong bd trén Genbank déu cé6 chiéu dai
1.347bp, ti 1& nucleotide tuong déng gitia hai
trinh tu nay la 100% (Hinh 5B).

2 3 PC

Ghi chi: M: Thang chuan DNA 1,0 b (Thermo Scientific, My), 1-3: Khuén la DNA plasmid tédch chiét tir khuan
lac duoc bién nap pGEM-T/matC, NC: Déi chiing Am, PC: P61 chitng duong.

Hinh 4. Kiém tra vector pGEM®-T Easy/matC bang PCR

(A)

(B) W | | .

Hinh 5. Giai trinh ty nucleotide cia gen matB va matC
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MatBseg VENHLFDAMR AR R D CHNADFIRIDNTETWI YD DAFAL SGRIAS EMDAT CTRPCDEVAVIVE g
HMatB MENHLFDAMR AR R DN AP FIRIONTRTWI YO DAFAL SGRI RS EMD AT CTREGDEVAVIVE g0
B L R R AR LR L
MatBseg EERER LT YL AC LR EGAVYLP LN TAYT LAELDYF ICOAEPRLVVVAS SRR CVETIZK R 1z0
MatE KERER LI LY LACIR SGAVILPLNTAYTIAELDYF IGDAEPRLVVVAS SRRACVETT RE PR 1zo
ke ek kk Rk kR ok Ak A Ak R Rk AR R Rk ke kk kk Rk Rk kW kb ek Ak Rk R kk dk ke
HMatBseg GATVETLOARGSGSLLDLARDERPAD FVDASRSADDLARTLYT ST TERSHGAMLTHENLL 130
MatB GATVETLOARGSGSLLDLARDEP AN FVOA SR ESADDLAR TLYT ST TCREEGAMLTHENLL 130
B T T T T T T T T e e e R 8 R 2 WL T R T AR P S I g
MatBseg SMALTLRDFWRVIAGDRLIHALP IFHTBCLFVATHVILLAGASHMFLL SKFDPEETLSLME 240
MatB SMALTLRDFWEREVIAGDRLIHALP IFHTHCLEVATHVILLAGRSHMFLL SKFDPFEETL SLHE 240
e ek kek Rk R Wk R A AR Ak AR AR R R Rk R kk ek R Rk ek kA Rk AR AR AR kR ke
HMatBseqg QATMLMEVET FYVRLLOS PRLOE QA VENTRLFISGSAPLIL AR THTEF QR RT CHATLERYG 300
(A) HatB QATHMLMEVET FYVRLLOS PRLOEQAVANIRLFTSGSAPLLAE THTEFQRRTGHATLERYG 300
T T e 2 T % TR A T T I T TEE T S i g g e
MatBseg MIETHMN TSN PYEGFR ILGTVEF PLPDVIVREVIDPATG LA LP PEQTEMT ET K= FNVEFE Y 3e0
HMatB MIETHMN TSN PYEGER IAGTVGE PLPDVIVREVID PATG LA LP PFEQ TEMT ET K PV FEGY 3c0
T R O O S T R A T T R U T R T e e A A R AR U T L I R AR O S R g
HMatBseqg WEMPEFTARE FTRADMCFFI S0 LGET DRDEYVHIVGREE DL VI GG YN ITY FEEVEGE TDT 420
MatE WEMPEFTARE FTADGCFFL SEDLGEI DRDEYVHIVEREK DLVI SEE YN IY FEEVEGE IDNT 420
ke ek kk Rk kR ok Ak A Ak R Rk AR R Rk ke kk kk Rk Rk kW kb ek Ak Rk R kk dk ke
MatBseg EGVVESAVIGVPHPDFGEGV T AVVVEE PCRARLOEFA IVEA LODRLAR YEOPFRITIFAE DL 450
MatB EGVVE SAVIGVPHPODFGEGV T AVVVEE PGALLOEFA TV EA LODRLAR YR QPERITFAE DL 480
e ek kek Rk R Wk R A AR Ak AR AR R R Rk R kk ek R Rk ek kA Rk AR AR AR kR ke
EIa.tBseq PENTMCEVENILRQOYADLYTRT 504
MatB PENTHMGEVIENILROQQYRDLYTRT S04
T R I T R IR I
Hatlseg MEIELLS IGLLIAMFTI IATIQPIMMGA LA FRCGAFVLGSMI IGHMFTHE IFRCFPSOLEFLTL g
HatC HETELLSTGLLIAMFT TATTOPTHMCATA FACAFVLGEMT ICHFTHE TFACFP SOLFLTL g0
L L R D T T e e e e e T X T2 "
Matlseg VAVIYILFRIRQINGTIOW LVECRVRELVEGRIGLI PW VM EFLVART I TC FCALGPRARVATLE 1z0
MatC VAEVIILFRIRQINGTIDW LVECAVRELVEGRIGLI PWVHELVART I TC FCALGPRRVEATLE 1zo
T R R R R L g T e e g S
Hatlseg VAL RV Y R VMM IMY THEA QR G FS PIS TV G ITHO TVAFRGLPFAPTSLFLES 130
MatC DR LS PRV Y RIEP VMG MV IE GR QR G FE PIS IV G ITHO IVAFAGLPFRPTELELES 130
T R T o T T T T o T e e e o S 2 T ® RS
Hatlseg FEFNLATAVLVEFVFGARVMFHDPAS LG PLEELHPEGVEAS TRCEGCT PAFP IREHR YR 240
MatC FEFNLATAVLVEFVFGARVMFHDPAS LG PLEELHPEGVEAS TRCEGCT PAFP IREHR YR 240
(B) R R R R R R R R L S R T R L R LR L)
Matlseg TAADTATTLRINNERI TT LIGLI AL GIGA LV EFEF IV ELVAMT VAVVLALLS PETOFARTD 300
MatC TAADTATTLRINNERI TT LIGLI AL I GA LVEFEF NV ELVAMT VAVVLALLS PETQFARTD 300
R R R R R LR L e e e S
Hatlseg FVESWS TV L LI A IT TY VEVHEFRGT VD YVANGIS SLEPLLVALL L. FTGATVERAFAS ST 30
MatC FVSWETVLLI A TT TY VEVHEFRGT VD YVANGIS SLEPLIVATLLICFTGATWSRAFRAS ST 30
R R R R R R R R L S R T R L R LR L)
Hatlseg AL A TT LAV FL L GH IS A IGVVAR TR TS TTIVD IS PF STHEALVVANA PDOSREQVL 420
MatC AL A TT LAV FL L GH IS A IGVVAR TR TS TTIVD IS PF STHEALVVANA PDOSREQVL 420
R R R R R R R R S R L R LR L)
E’IatCseq ROLLIYSALTATTGPTVAWLVEVWVEGLY 443
Matl ROLLIYSALTATTEPTVAWLVEVWVECLY 443

e R ek kR ek R R e kR R R

Hinh 6. So sanh trinh tu axit amin suy dién ctia MatB (A)
va MatC (B) véi trinh ty tham chi€u tuong ing tit Genebank

Ngoai ra, ching t61 cing so sanh trinh tuy
axit amin suy dién ctia MatB va MatC véi cac
trinh  tu  MatB (AACB83455.1), MatC
(AACS83457.1) tuong tng da cong bo trén
Genebank (Hinh 6A, 6B).

Két qua gidi trinh tu gen matB va matC cho
thay trinh tu nucleotide va trinh tu axit amin
suy dién cua hai gen nay c6 do tuong déng cao véi
dii lidu da cong bo trén ngan hang gen quéc té
Genbank (AF117694.1). Gen matB c6 kich thudc
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1.515bp, ma hoéa 504 axit amin; matC c6 kich
thuée 1.347bp, ma héa 448 axit amin va cd hai
gen déu c6 ma két thic 1a TAA. Nhu vay, két qua
gidi trinh tu gen ctia hai gen matB va matC cho
thdy ching dat yéu cau vé db tin cay va cb thé
dung cho cac thi nghiém phan tich tiép theo.

4. KET LUAN

Hai gen matB va matC c6 ngudn goc tir
R. leguminosarum KTCC 2362 da dugc dong
héa thanh cong vao vector pGEM®-T Easy.
Trinh tu gen matB va matC giéng 1an lugt 99,93
va 100% so véi trinh tu tuong dong tham chiéu
trén Genbank (AF117694.1). Vector tai té hgp cb
thé st dung 1am nguyén liéu cho cac nghién ctiu
tiép theo vé biéu hién protein tai td hap.
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