222814

= o a o A a = - & o Ao o a 4 &
nareseallundnduaisosifianinmsuia luTofwadeluilpiudmdimsndafiqeiiu
oy A 0 q VS a4 A a y -t a 4 ar wl Vet o \l ]
IR RINIGN mlindwoseaimieninmsnaalu lefamuinaiuuasd i ldtimgi 114
< 4 Y o i P
tszTemidmdunmin  Tuidasnldsunawesealu  3-Hydroxypropionaldehyde (3-HPA) 4
ey 9/ =3 1 ] ot =) o .Y d’l‘ .
gaamiailumsdgainaeg @y uuaiGounsuninuazay Sad TusTada uaz¥es1 (anti-
. . . & a {
microbial substances) 11ag 1,3-Propanediol (1,3-PDO) Fuiusssilsznoulunanadnitesaais’d i
{ o b =y é H .
wulmifdfgaesriinfie Glycerol dehydratase FadlAsunamesoariu 3-HPA uag 1,3-Propanediol
& o { { aw o o o o
dehydrogenase Faimiiinlaou 3-HPA flu 1,3-PDO  (Aduil 18 Mmaiiamefugimnssunas
A a & o oA, ¥ C4
afg,m’mﬂuwaTﬂauﬂuwmwuﬂmsmmau"lw Glycerol dehydratase (dhaBCE genes) 310
& ' o v .
Lactobacillus reuteri maﬂquﬁumﬂanﬂs *AOUAIY dhaB (Large subunit), dhaC (Medium subunit) 182
dhaE (Small subunit) §39¢'18a Genomic DNA 910 Lb. reuteri o141 umuinyy (Template) Tu
UgATegnlwedmelsd (Polymerase Chain Reaction, PCR) Tag1d lwsiios$uniz (Specific primers)
funguiudanaty udams TnauBueenilu 3 dau fe dauil 1 (daB), 814N 2 (dhaCE) Uag dIuf 3
2 ; o o A
(dhaBCE, Buifis) %3 PCR products N1 I@Tvalszanas 1.7 kb, 1.2 kb uaz 2.9 kb sy aniuld
4 3 ] {1 w ® [ . . !
wenAvbuuAayd U pET101/D-TOPO  vector Lag@Ny (Transform) Recombinant plasmid L"fﬁq
w 3 ey . . b4 Y o Yo A =
E. coli 1N UF TOP10 1815 Chemical Transformation #114928 Heat shock @J%ﬂ"lﬁﬂﬂm@ﬂiﬂiau
A o ' Yo . . o a aa A, 3
uuANGeNnAdelAsy  Recombinant plasmid lasmsadenaaiiannuuaiiGaioiunidiu
Template Tum3svi1 PCR uagld Inswesidumizfubudiud 1, 2 uaz 3 nwamsnaaeany Inlaili
1850 Recombinant plasmid 34 18deTaau lasrnaeudivuiiing 1o 1nd (Sequencing) 4119489 PCR
P q
products 71 IAaulaTianureandostudeyaiing e ldansyuugiudoyauss The National Center
for Biotechnology Information (NCBI) 1ae 1% T1lsunsun1sen@a3nen $awud dhaB, dhaC uag dhak
genes 90 Lb. reuteri 1AINEN 1,677, 711 uaz 519 bp Fazgmulasiemilunsaoziiluld 559, 237
uaz 173 a1 awd1ay WeldTusunsuues Expasy Server (NOATUINN Predicted molecular weight
Iag isoelectric point (pI) a3 lUsAunuN Glycerol dehydratase large (dhaB), medium (dhaC) Llag

o
small (dhaE) subunits U110 Tuaga/pl N1AY 62092/4.74, 25808/5.34 uaz 19319/5.78 M ey



222814

A surplus of glycerol, which is the by-product from the production of biodiesel, is currently
being generated, and has not been utilized in many ways. As a consequence, the study of bioconversion of
glycerol to various compounds using microorganisms is of significant interest nowadays. In glycerol
metabolism, glycerol is converted to form 3-hydroxypropionaldehyde (3-HPA), which is the anti-
microbial substance, by glycerol dehydratase (dhaBCE). The product (3-HPA) is then reduced by 1,3-
propanediol dehydrogenase (dhaT) to 1,3-propanediol (1,3-PDO), which can be used for the synthesis of
various biodegradable polymers. This research employed the techniques in genetic engineering and
molecular biology to clone dhaBCE genes encoding the three subunits (dhaB,large; dhaC, medium and
dhakE, small) of glycerol dedydratase from Lactobacillus reuteri. Genomic DNA was extracted and used
as a template in the Polymerase Chain Reaction (PCR) with gene specific primers. The cloned DNA
fragments were divided into the following portions, 1) dhaB, 2) dhaCE, and 3) dhaBCE (full-length),
with the PCR product sizes of 1.7 kb, 1.2 kb and 2.9 kb, respectively. Each DNA fragment was ligated to
pETlOl/D-TOPO® vector, and the recombinant plasmids were transformed into E. coli strain TOP10
using chemical transformation followed by heat shock. The positive clones were verified by extracting
the plasmids from the bacteria and performing PCR with the gene specific primers to check for specific
PCR products of expected sizes. After the correct identification of the right clones, they were sent for
sequencing. The sizes of the cloned PCR products were consistent with the data analyzed from the
National Center for Biotechnology Information (NCBI). It was shown that dhaB, dhaC and dhaE genes
were 1,677, 711 and 519 bp in length, and encoded a protein of 559, 237 and 173 amino acids,
respectively. In addition, with the aid of the program from the Expasy Server, the theoretical molecular
weight/isoelectric point (pI) of glycerol dehydratase large (dhaB), medium (dhaC) and small (dhaE)
subunits were calculated to be 62092/4.74, 25808/5.34 and 19319/5.78, respectively.





