The Korean Journal of Microbiology, Vol. 41, No. 1, March 2005, p. 8-12

Copyright©2005, The Microbiological Society of Korea

Sphingomonas chungbukensis DJ772] Glucosyl-Isoprenyl Phosphate-
TransferaseE ASSIet Ao 2 FHE|E spsB FMAL

OI4ed! - HFE! - MBAR - LEH
[»!

-

ESUER XA telThet MHENSIR, S MEISITYSE AEdersi),

BEH "ol T

S. chungbukensis DJ772] genome project 3§ A} i 7 A ol A FAHAEY] GrAFE oAt
E =i ME o8& §-AAE % sphingan®d thd-f A gHAl o] #od 8l glucosyl-isoprenyl phosphate-trans-
ferase S $F 3.3} b= FA Lo A M D& AA S, spsBE HH 33 vk o] FAH= ATGE /A ZEL
2 AME3E ], TGAS £2 FE 02 AH8-81 3 gl o), =31 £ 1392 bp?] open reading frameS X.3+3}0], 46371 9]
ofulixAte 2 FAECIE. SpsBE FAIE obv|:Al MdEE FYd %9 sphingan FA FF
Sphingomonas spp S882] SpsB <} 50%, Sphingomonas paucimobilis ATCC 314612) GelB%} 48%2) A4 & Je)

Wl

Key words [] glucosyl-isoprenyl phosphate-transferase, Sphingomonas chungbukensis DJ77, spsB,

u) Aol o]3] AAE= AL thdF-(exopolysaccharide, EPS)
= UAE A AR drERdE AR S AR &
A, A 23 943 ol wh otk 224 EA4L vehdth
ol2)dt HEL A %, 8%, 45 N, 2uAE 24T

| sk ole AFRIVE, IFE, o -

5 Aty Awkel] gt ol g-dnt. 53] vA

EZRE AAEE OEHe AX 2 UEHER 29 - ZA

7} Bolsty gialzdts B3l dEFgstel rhsste HE FE

I ek vAEAS UFF 5 “sphingan”2 TRFRE FF2E UE}

e A4d FFEA, $-88, S-60 (gellan), S-130 (welan), S-

194 (thamsan) 58 X381 Sphingomonas 250l 2J3) B H T}
(21, 11, 12).

Sphingomonas chungbukensis DITT-2 1986 thA LA X]
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Fig. 1. Nucleotide sequence of the spsB gene encoding glucosyl-IP-
transferase from Sphingomonas chungbukensis DJ77(GeneBank
accession number AY876944). The amino acid sequence deduced
from the nucleotide sequence is shown in one-letter code, and asterisk
indicates stop codon. A putative Shine-Dalgarno sequence is
underlined.
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Fig. 2. Dendrogram showing the levels of homology between the
amino acid sequences of different first glycosyl transferases. The
dendrogram was constructed with the ClustalX program. The
enzymes are indicated on the right: exoF, Rhizobium meliloti (21, 3);
gumD, Xanthomonas campestris (21, 11, 13, 2, 10); bceB,
Burkholderia cepacia R1808 (10); exoY, Rhizobium meliloti (21, 3);
epsE(L), Lactobacillus delbrueckii subsp. bulgaricus (9); epsD,
Lactococcus  lactis  subsp. cremoris (8); epsE(S), Streptococcus
thermophilus (8, 17), pssA, Rhizobium leguminosarum (11, 5); F199,
Sphingomonas  aromaticivorans F199 (unpublished [genbank
accession number ZP00304791]); spsB (DI77), this study; spsB (S88),
Sphingomonas spp S88 (21, 11, 13); gelB, Sphingomonas
paucimobilis ATCC 31461 (14, 4). The enzymes of the group I and I
belong to the undecaprenyl phosphate transferase and those of the
group III to the isoprenyl phophate transferase.



10 Soo-Youn lee et al.

spsB(588) MNAFEAQRAF EEQLRAHARS APSAAPMLRR STIRMILYTE LLLLDSIAIL LGFYIAACSR 60
gell MNAFEAQRAF l‘FQ LRAYAAP KQSAMPAFRR STVRMILYTE LLLIDSTAIL ASFYFAACMR 60
spsBDIT7) ~—————S KIDLAIEGVP SRQPATAAGQ RNARLYLCLL LLVA TGE, RAA 52
F199 ~=-MTRHMPI SI:JQDAPPRR RITLPLAPPL EQRRLQLYIA LLLLDGAATL I\G IAS 57
L sk K * ! .
spsB(588) DGNWLSLAGY NVGIFLLPIT LGTALASGTY SLSCLRYPVS GYKSIFSAFF FSVFIVLLGS 120
gelB DSNWLSLAGY NVGIFLLPIT LGTAIASGTY SLESLRHPIS GVENILSAFL FSILIVLLGS 120
spsDI?7) GLPRLADGQW QPLAGGMIVY GVLAFHNQAY NPHCLTRMTQ SCRSI FA GILLIFLLVY 112
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M : kD
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gelB YCLTTELPLS RI%LGAGALM TVLLNAGRL VFRRHVRAMT GDKLLDELVI IDG-VSLDLA 179
spsB(DITT) FSLKATGSLS RLGVSAGI TVLORL LIVQTVRRNF ADGLFAQLLI IDDGVIPEDV 172
Fi99 FAIKQTD\’FS RVSSLLGLGL SLYI L\ﬂWRL\ IVRPI IKARC GDAVINTLLI DDG-GIPLRT 176
b2 * : * Ik k|
sps(S88) S(;AVALDARI INLTPNPRDP QMLIRLGTTV \GFDRWVAC TFFUR’WWAL LLKGMNIRGE 239
gelBB SDAVALDART INLSP‘\IPRDP QMLHRLGTTV IGFDRVVVAC TEEHRAVWAL LLKGMNIKGE 239
spsB(DI77) SGMVIVDAIA IGLEKADLDDP YMLHRLGTML RDYDRVVISC PAERKADWAQ MLEGGNILGE 232
F199 PHAYHIDARE HHLAPDLS P HMMDRLGLYM MNMDRVMVSC PHDRRAAWAL VFKSANVSGE 236
pssd TG ITIDRI APPR PLFDVRVRS SXTFK NNS—- 3t
LRk CEEEE T M S N .. : *
spsB(S88) ILVPQFNALG AIGVDSYEGK DILVVSQGPL ’\IMPNRAKKRA L LLI [VPAL VALAj MIVV 299
gelB ILVPQFNALG AIGVDAYDGK DTLVVSQGPL SMPNRAKKRA LDLLITVPAV LALAPLMILV 299
spsB(DIT7) TIVPELDPMA PLAVQAYRGT PTLVVSRGPL NLANRAKRRL LDIVLTVPVL IALAPLMAVI 292
F199 IVDPEVNMLG VIGARRERGY GALIVASGPL GLRARAVKRL LDLALAGGAY LAIGPVLLIV 29
pssd [STESFRPSR RQQPSLKIQT PV IHSDAPQ PLVDLVLKRA FDLV. S'SLSAL L\'LAJFLLFV 91
* Tl R
A
spsB(S88) ML IKLESPG PVFFAQDRVG RGNRLHKILK FRSMRVALCD ANGNVSASRD DDRITKVGRI 359
gelb A TA] kLESPG PVLFAQDRVG RGNRLHKILK FRSMRQALCD ANGNVSASRD DDRITEVGRE 359
spsHDIT7) ILIKLDSPG PVFFRQERIG RGNMLEHILK FRSMRVEQCD AAGA DNRITRVGAF 352
F199 AVLIKLEDGG PVLFIQKRTG RGNRFEPIFK FRSMRVERLD STGSRSAS DDRITRI(:RF 356
pssA LLIKIDSPG PVEFKOTRWG KNCRARKVYE FROMRTDLCD \‘SGW\QTV\ 151
FLoEWIL | ok okok ok ok % D Dol m kockks * . _**:*‘.:*:
C_
5psBZ S88) IRKTSIDELP QLLNVLRGDM SVVGPHPHAL GSRAANHLEW EIDERYWHRH TLKPGMTGLA 419
gelB IRKTSIDELP QLLNVLRGDM SVVGPHPHAL GSRAADHYFW EIDERYWHRH TLKPGMTGLA 419
spsB(DITT) IRETSIDELP QLINVLLGEM SLVGPHPHAL GSTAEEQLEFW QVDRQYWHRH 3 412
F199 IRSTSIDELP QLFNVLRGEM SIVGPHPHAI GSLAGEKLFY EVDHRYWLRH SLl\PGLTGLﬁ\ 416
pssh LRRTNVDELP QLLNVLLGHM SVVGPRGHAI GMR V L EL 'PF YHQRH AMRPGMTGLA 211
R T E R R TR Jd Rk Lok Lok
5ps S88) RGFRGATD RRVDLTNRLQ ADMEY [DGWD N’vRD\TILFK TLRVIVHSNA F- 470
gelB QVRGFRGATD RRIDLTNRLQ ANMEYIDGWD IWRDITILFK TLRVIVHSNA F- 470
$psB(DIT7) QIRGFRGATE TRRDILNRVE ADLIEYLHGWS LMRDIAILLG TVNVLVHENA Y- 463
F199 QVR(‘I RGATD PEFDLA‘\IRLQ ADLEYLDGWT IWRDLKIIVN TARVLVHDRA F- 467
PSSA 1A _SDLYYVGNFS ILMDMRIIFG TVVSELTRGK GF 263
****** EH . S SO PO :
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Fig. 3. Multiple alignment of deduced amino acid sequences of the glucosyl transferases from different organisms. Amino acids identical in all
sequences are indicated by asterisks and the gaps by dashes. Colons indicate that one of following strong groups is fully conserved. The first amino
acid of PssA, which is 263 aa long, matches with the 200th amino acids of the SpsB in S. chungbukensis DJ77. Shaded boxes mark the conserved
bacterial sugar transferase motif. A and B are highly conserved among all of the proteins, proposed as the domain for the interaction with isoprenyl
phosphate, and C is responsible for sugar specificity in the transferase (22, 10, 20). A prediction of transmembrane regions is underlined(21).
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Fig. 4. Comparison of the predicted hydrophobic profiles of SpsB in
S. chungbukensis DI77 and related proteins. The hydrophobicity was
plotted by using the program Protscale. Hydrophobic and hydrophilic
regions were presented in the upper and lower halves of the curve,
respectively. The predicted transmembrane segments are indicated by
a box (20).
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ABSTRACT : A spsB Gene Putatively Encoding Glucosyl-Isopreny Phosphate-Transferase in
Sphingomonas chungbukensis DJ77
Soo-Youn Lee', Jung-Do Choi', Malshick Shin? and Young-Chang Kim'~*('School of Life
Science, Chungbuk National University, “Department of Food and Nutrition, Chonnam
National University, Gwangju 500-757, Korea, *Biotechnology Research Institute, Chungbuk
National University, Cheongju, 316-763, Korea)

Some genes, which are involved in the biosynthesis of polysaccharides, could be found by the genome project of
Sphingomonas chungbukensis DJ77. In this study, we identified the complete nucleotide sequence of a gene,
encoding the glucosyl-isoprenyl phosphate-transferase, which catalyzes the first step in the biochemical path-
way for the synthesis of the sphingan type polysaccharide. This gene, named spsB, is initiated by the ATG codon
and terminated by the TGA, and its open reading frame consists of 1392 bp, encoding 463 amino acids. The pre-
dicted amino acid sequence of this enzyme indicates 50% similarity to SpsB of Sphingomonas spp S88, also
produces sphingan, and 48% to GelB of Sphingomonas paucimobilis ATCC 31461.



