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Cloning and Sequence Analysis of the Exopolysaccharide Biosynthesis
Genes from Lactobacillus rhamnosus JAASS
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Abstract: T o clone the RmlA gene in Lactobacillus rhamnosus JAAS8, degenerate primers were
designed from the conserved domain of the exopolysaccharide biosynthetic genes of lactic acid
bacteria (LAB). The distinctive PCR products with the expected size were amplified from L.
rhamnosus JAAS8. The gene sequence(4. 1 kb) of RmIACB and Orf1 were cloned by genomic
walking method. Nucleotide sequence similarity analyses with GenBank sequences were
performed using the BLAST and ClustalX software. GenBank database searching shows that the
predicted protein products of the RmIACB genes from L.rhamnosus JAAS8 have highest
similarity with the EPS biosynthetic genes of Lactobacillus. The genes RmIA RmlC and Rm(B
are closely related to the biosynthesis of dTDP-I-rhamnose precursor.
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(lactic acid bacteria, LAB) ..
(exopolysaccharides, EPS) 1 M#57&
( slime polysac L1
charides, SPS) ( capsular polysaccha JAASS
rides, CPS) H , . APISOCHL
’ 16s tDNA (L. rhamnosus)
> 16S rDNA GenBank s
’ o ’ : GQ461595 20%
MRS ' -8 C
3-8 X 10% 6 MRS ,37C 2
] ’ 12
10 1990 Streptococcus. ther- : Alpha Innotech :
mophilus'™ ’ . PCR  : Eppendorf
; : Genview ; K:
[6- 8] 50
’ T aKaRa ; EXtag : TaKaRa ;
Clontech Laboratories
0 ’ ; DNA DNA Marker:
BIO BASIC INC ;
’ 13 DNA
’ o JAASS MRS
,37C 18h ,4 C 6 000 r/min 10
) min PBS(pH 7 0) 2,
, UDP U DP- dT- DNA [14]
D 14
’ (o1 Genebank
’ RmlA )
’ 1 JAASS DNA ,
PCR PCR :94 C
8 min, 94 C 1 min, 55 C 1. 5 min,
’ 72 C 1. 5 min, 35 ,72 C 8 min
JAASS PCR DNA ,
: dTD P17 PMD- 18T
1
Tab. 1 List of primers
(5 —3)
RmlIAF GGTATATTTTAGCCGGTGG RmlA
RmlAR GCAGTTCGCGTAATTGATC RmlA
RmlCF TGGCCTGCATT AT CAAATCA RmlC
RmlICBF GCGCAGCCACTTAAGAAGAA RmlICB
RmlBF CGGCTCAAACTTTGTCCATT Rml(B
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GenomeWalker' Universal Kit
1 PCR
: ANTP 0 4 BL, Ex taqE Buffer 2 5 HL( 2000bp
Mg2+ ), 2. 5BL(1 Pmol/ L), ExTaq Q25 ;:’(:’gpbp
BL,  DNA 2uL, 25 WI, gt
PCR :95 C 1 min, 95 C 30s,
68 C 3 min, 35 ,68 C 3 min
16
BioEdit software
version 7. 0. 5 2 NCBI 1 RmlA
(http://www. nebi nlm. nih. gov) BLAST Fig 1 Hlectrophoretogram of RmlA
ClustalW
(http:/ /www. ebi ac uk/T ools/clustalw/) 22
JAAS8
2 é—'é,f%__’?‘; /7‘,\7})? , ,  GenomeWalk-
er"" UniversalKit AP1 PCR
21 dTDPH (RmlIA) , PCR
JAASS DNA ’ , Genbank ,
RmlIAF  RmlIAR PCR ’ ’
I g/dL ; JAASS
750 bp ) 1, PCR )
’ 41 kb , 2
711bp, 256 RmlIA 801 bp, 265 aa
dT DP- -1
(RmiA) ’ : LGG  RmlA(Gen
JzAASS Bank . CAR87894) 100%

0 100 23( 100 23, GenBank : EDX42752) , ATCC 14917( ATCC 14917, GenBank : EEJ65645) ,
JDM1( JDM 1, GenBank : ACT61919), BL23( BL23, GenBank : CAQ67290)
2 JAASSRmIA

Fig 2 Sequence alignment of the predicted RmlIA protein from L rhamnosus JAASS
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Le 705  RmlA( GenBank : CAR9(897) RmiB 1 206 bp, 341-aa
97%: TCC 334  RmlA dT DP-4, 6
( GenBank ABJ70770) 94% Le 705 RmlB
Orf1 1 416 bp, 498 aa ( GenBank CAR90877)98% ;
: ATCC 334 RfbB ( GenBank
HNO0O1 Orfl ( GenBank : ABJ70768) 93% ; BL23
EDY 97542) 100% ; RmIB(GenBank :CAQ67247)92%
ATCC 25302 Orfl ( GenBank : RmlACB 3
EE168379) 63% dT DP-1-
RmlC 600 bp, 199 aa JAAS8 RmIACB
dTDP-4 3,5
: Lc 705 JAASS
RmIC(GenBank CAR90878) 98% ; RmlID , ATCC
ATCC 334  RmlC( GenBank 9595 dT DP-
: ABJ70769) 89% L]
2 JAAS8

Tab. 2 Profiles of predicted OFRs of the EPS biosynthesis gene locus of L rhamnosus JAASS

OFR G+/E/0 %
RmlA 45 265 RmlA -1 L. rhamnosus Le 705 98
orf1 49 498 01f1 L. rhamnosus HN0OO1 100
RmlC 44 199 RmlC  dTDP 4 3.5 L. casei ATCC334 89
RmlB 45 341 RmlB dTDP 4, 6 L. casei BL23 92
3 H o ( 5 ) galU ( UDP
UDP UDP- dr- . . UDP *
DP- , UDP-
dTDP- -1 4 Mo zzi : CRLS&7
[16] -1 . dT- ,UDP dTDP
DP-4, 6 ,dTDP-4 3,5 dT bp-
dTDP- dTDP- ’
. 4 RmiA, RmlB, RfbA C
RmlC, RmiD [14] 4 ’ dTDP-rhamnose s RfbAC
[1718] 4 dT DP-rhamnose 18]
’ 4 4% &
, 4
(17.19] PCR
RmlACB JAASS
-1 (4 1 kb)
dTDP ,
RmlIA

)

Levander LYO03 pgmA RmlACB 3
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