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Sphingomonas chungbukensis DJ770A Sphingosine KinaseE
ASstsh=s sphk REAC] S¥ tHiEToMe] L
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Sphingomonas chungbukensis DJ772] A A M 424 314 o] M 96971 2] nucleotide2 F4 E sphingosine kinase
A RS A 314} o] sphingosine kinase T 9] o}u] 22 At A D-& Zymomonas mobilis subsp. mobilis ZM42]
sphingosine kinase o}v]xAl M Q3 55%2] 5L R3S =8 GFMIALE S 44 AP EY
sphingosine kinase?] C2, C3, C5 domain®]l 438= 3719 conserved sequenceS LAdP. 21 F i
sphingosine kinaseol] 4] ATP-binding sited 2 22 ¢} A5 o] &] &= nucleotide-binding motif (GGDGYH I A &
2 o}x] 7] o] 4 AR G2 conserved sequences . o] & FFMEAH DL vpt o2 AFS5E 2 H
5}, S. chungbukensis DJ772] sphingosine kinase (SPK)E COG1597 153} F-AH3]2H, COG1597 Yl A FUdE
9] diacylglycerol kinase$h= M2 o3 I Fd] &3l A22 Y. A2Y SPKE o/ FEBMEA
Escherichia coli Mol Al 338 2.2 388 =gl ), A X Vo] A] B84 B8 (inclusion body)E 3 A 314}
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1884 Johann L. Thudichumo] HZ& A 2z 2L X
< AT &, et A gRogu Azkyo] gl A5z
AL 198713 %9 Hannunt Bello] 2B x]&e] 23} protein
kinase C (PKC)2] AA2E-& s (2) =B A Zol st
Ql2lo] ©d] Mg AT AA TS 2-he= A
A W SRR AEA v AT. HZole  ceramided}
sphingosine® 2 TH3EE|= A ZAPE (apoptosis) FE L A ZAPE
o] Az AGEHZAMY 23 uAF g A, 21, 23)= &
2

L

sphingosine-1-phosphate (S1P)®} sphingosylphosphorylcholine
T AE 2 AsHgEdd B8 A7, 18, 240 BAlo] HF
Ha1 9t} B3] A AGEREZAN ] 7|58 AR § 2%y
A A o] el gzd 8- AR o2 o] b Aol At
233122 sphingoid long-chain base(e.g. sphingosine), fatty
acid, R group- 7] FZ=Z zr=th R group -H, phospho-
choline, sugar(s)®)¥™, Z¥Z} ceramide, sphingomyelin, glycosphingolipid
& whEth A9 aAEE A Ey AEer g4 g JEeE
A JAT HrE EloldiM e IR BT HEgolet
Sphingomonas ENAW 1 EX7} EAE T} E3] Sphingomonas
&3 7 F LA &

Az AgA F2 0 gl

ZL Proteobacteria®] o-4 subclassl]
PuAAS Akl Ao g#A
TH9).

Sphingomonas %
lipopolysaccharide (LPS) & w4l

o] g8FozAE  Bolap

MSERo 2 ZH= olycosphingolipid
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(GSL)2-(25) 7|24 o 2 dihydrosphingosine, 2-hydroxy fatty
acid, glucuronic acid (GlcA)2Z FXEo] o, Glead 3T
He @ HEE D-mannose (Man), D-galactose (Gal), D-
glucosamine (GleN), D-glucuronic acid (GlcA), D-galacturonic acid
(Gala) Fo] AgetHA tekgl 128 THETH7-9, 10-13, 20).

Sphingomonas %9 AEE 1A AEQ GSL2 1 727 &
o] g3 wkste], A BE FHAR IR FAAE
serine palmitoyltransferase (SPT) <Joll= QITH(5). TISo] XA
QU EREER AW Ao]dME A3 nx]E Ay FEe) ¢
d fzke w)e o2u@). webA wEEele] 23 uAEd A
T B 52 2 A2} 71Ee) ged A xe] 159
T oE Fog Jatdr

Sphingosine kinase (SPK)y= M X4 2 XA Hoshe= &
22 dE sIpE A T88 B4olthG, 19). JAE
2] SPKE W§ 2EH 5709 domain(C1-C5ye 7HA3 ),
o] & C1, €2, ZLE]3L C3 domain®] catalytic domain®]™, C2
domain®] [SGDGX(17-21)K]&] AME=E o}Fo|x] ATP-binding
siteZ 7FXTL ATHQR). Sphingomonas chungbukensis DITT (16y
s WS g@sla #3155 (15), poly(3-hydroxybutyrate)
(PHB), exopolysaccharide (EPS)?+ -2 biopolymer 8453 &
A 2P aAd APYsE 7P ek A Aot B A
ol oJs) szl dA7EAe] A MERES Z2AE viEe R
S. chungbukensis DI772) sphingosine kinase -FAAN(sph)S il
I 715E Hele 92 off7kR] ¢ AR 42 vEH ol A9
2312 A dAEEE 881, dke 2R &
AL A o2 ThEsiA FoaH, ZHFoREE AP IXE
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9] 2HAA o4 HHAE W= 7dle] & Aog o dE)
B =RAXE S chungbukensis DIT79] 2B A1A AFHA ol
sk A2 F R spk FHAE EEEal 1 V)5S

337 sl AT WE-L 7S

Nz o gy

ALBTF U plasmids
2 Ao AERE @FE ov Hi ® ul gl

chungbukensis DI77°|t(16). BAHAE-S A %5 5=
Escherichia coli XL1-Blue (Stratagene Co, USA)E ARS8} 1L,
cloningS 3+ vector® pBluescriptll SK(-) (Stratagene Co,
USAE ARSSIRIh B3 izl Wby &5
BL21(DE3)pLysS (Novagen, Germany), 23 ¥ E]2+& pET-21c
(Novagen, Germany)’} ©]&F 3t} £ Ao A= @5 2
plasmids2] 5742 Table 13} 2t}

fr

i w

N

2= E. coli

HHX| % &=

S chungbukensis DIT73} E. coli 55 LB ¥]A|(1% bacto
tryptone, 0.5% yeast extract, 0.5% NaCDZ GUu|AZ ALL-313
o}, 34 HAuAE LB HiAol agar powderE 1.5%(wiv )t H
== el ARSI A 23 wiet streptomycin (50
mg/l), tetracycline (15mg/l), chloramphenicol (34 mg/l), ampicillin
(100 mg/1), X-gal (5-bromo-4-cholo-3-undoly-B-D-galactoside) (50
mg/l), 123 PTG (isopropyl-B-D-thiogalactopyranoside) (50 mg/
HE wiRjoll B7ISIATE S chungbukensis DI77E- 30°Co)A] 48-60
AIZE B8 E. coli= 37°COIA 12-16A17 B2t ekl s}t

@7l Mg B4

Table 1. Bacterial strains and plasmids
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S. chungbukensis DI779] 34 AMQS 8517 ¥8ld A=
E 12 kb, 3-4 kb shotgun library$} 40 kb fosmid library® A
B o E, tSF 22 ARG =T E o83ty H7)
XE A& stk

AZHE  libraryE 9] sequencingS 53l AAHE HLLe
PHREDE ©]&3}d A de] F2& 7AsIAL, CROSS MATCH
& o) &3t WEIME S AA. o)¥A HE5D S chungbukensis
DI779] &5% A8 PHRAPS o83l contig? ZHAA
gic} AlAE contigs ORF finder®t GlimmerE ©o]-88] ORF
£ A3, 54 F ORFE BLASTPE $3}a 71542 it}

spk FEXE2] cloning

spk A cloningS 13} S chungbukensis DI77% T
L. primerE A|43li o]& o]&3le] PCREIUT. I
primer®] sequence 28-S The-7 2e HA o= APk &
A, 8. chungbukensis DIT7Y] spk +3x A8 Helle A5}
RO HA, vectorZ2 AHEHE pET:21c) multiple cloning site
MCS) Well EA8kE A¢EAE AFFT) Cloning 774 olA
AR ko] vH= Z1& 2] 8b primers] 2t Hol
M2 GE AREA JIARYE Yolwd), 43E 2y a4
T At AFEL AARAE AUE FH9 LD (sticky end)
ol ZL buffer AL AEE 5 v AL Itk Zzte]
oligomer= & 28merZ AXEI=H|, spk 4R MEel &
Mg AX-E 7+t 19 bases, ATEE QAAHY 6 bases,
endonuclease?] ATAAT} G = J=2 CoiF 5 ek
HE9) 3 baseR o]Fo]Ht) o]} 22 AL Bl At
primers®] sequence™ Zt7} th-5¥} ZTh SPKEX-2lc L : 5
TAT GAA TTC CCA TGG TCC GCG TCG CCC T 3' (EcoR
I site %)), SPKEX-21c R : 5 TTA AAG CTT GGC CGC

Bacterial strains and plasmids

Relevant characteristics

Source or Reference

Bacterial strain

S. chungbukensis
DJ77

E. coli XL1-Blue

E. coli
BL21(DE3)pLysS

Plasmid

pBluescriptil SK(-)

st

supEA4hsdR1TrecAlendA gyrA46thirel Al
lac F'[prodB” lac®lacZ: fAM15Tn10(ter)]

F~ ompT hsdS, (rB mB") gal
dem (DE3)pLysS (CmR)

Ap", multiple cloning site in lacZ a;

(14)
Stratagene Co., USA

Novagen, Germany

Stratagene Co., USA

obtained from Stratagene Cloning
Systems

pET-21c

Ap*, T7lac promoter, C-terminal His - Tag

Novagen, Germany
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Fig. 1. The reaction catalyzed by sphingosine kinase. Sphingosine
kinase catalyzes the conversion of sphingosine and ATP to
sphingosine-1-phosphate and ADP.

CAG GCG AAG GAA C 3Hind 1 site X3 ZZ oz
PCR producti= EcoR I, Hind 12 AWty 2o ASas A
2]%8 pET-21c vector$} ligation$Hch. ©]= E coli BL21(DE3)
pLysSell FARAZ FAch, AZFE plasmide AFFaL B4
U3} sequencingS B3t 1T 4= I}

SPK CHYZE Q| T} uks

Cloning ¥ SPK cloneS- 100 ug/ml2] ampicillin® 34 pg/mi2]
chloramphenicol®] %3+ LB wiA|o| HF3te] 37°ColA 0Dy,
o] 0.69 =2 w712 Jgujd et o 7)ol ExchiAe] 7
HH-S $3ted 1 mM IPTG (Sigma, USA)S %l 3417+ F<t
inductiond}H T vlE MEE 5,000 x g, 4°C, 15 mine] 44
welo ojsted aslgnt. spke) HEE o5& SDS-PAGE
(sodium dodecyl sulfate-polyacrylamide gel electrophoresis)®. &
A3t

ax} 3 0

spk REXS| =

S. chungbukensis DI779] genome project #78 % E53} shotgun
library sequence ¥} fosmid library sequence B+ o] &A1&
Bl spk FARE THIA) sphk F-AAE NANZECE ATG
& AHESHIL FAFELE TGAE AHE-3HE 969 bp open

gtgatececcegace
1 astggtecgegtegecctat tgtecaat cocaaatcoacgggeaaccggeagacget tecgegegt gegoagetat tgegegageaacees
BVARVALLSNPKSTGNRQTLPRYRSYT CASNEP

91 gacatcttccat tatgagotggaacatgtcgaccagatoggocgggegetceagaccatcgeeegsgt cgatecggtcgteategteate
01T FHYEVEHVDQOQIGRALQT I ARVODPVYV VYV VI

181 aacggoe 0atqac 1 ttat. {1 cgegotoeto
NGGEGDGTVCAALTELYOQOGEHTFQGRYPP | AVL

271 cecaacggcaagaccaacctgatogogetcgaccteggeat teatggegat cegat caaggoget ggaaaggat cgtocagatcgocaag
PNGKTNLIALDLG!HGDPIKALERIVQ!I AK

361 gegggcgtogacgaccatgtcgtggogcgegaactgatogogetgtc aggcggaaagceggecggtgetgggeatgt tectg
AGVODHYVARELILIALSDGQAESRPVLGNMFL
451 9o1gggacgaopt togeggactatatgetctactgccgeaaccagatctateegt tgggcetgtccaacggeatcagteat ttcctgacg
GGAGLADYMLYCRNQ!IYPLGLSNGI SHFLUT
541 gteatcgeggtactegtotogotgotct ttgaggt togtgecegat Loctgocgeaatccageegt cogatgogtatctocctgatcoge
VIAVY LY SLYFGYRARFLPOGSSRPMRRI SL IR

631 gacgggcaactogeogggegst tegeegtgctgatogtgacgacat tagaacgat tgctget cggegtocageegpgegacageeggege
0 GQLAGRFAVLIVITLERLLLGVYQPGDSRRPR

721 ggeaatatgaagctgatggeegtcgaccagaatctogecgecctgotgegectet tetgggecagtgt tgt C
GNMKLMAYVOQOQNLAALLRLFWASYTRBVGKA
811 cagatgeagggtatccateotge gtgatcegeat ageagegtcatactagacggcgaactygt tegaa
GMOGIHLEQGDVIRIEGDHSSY I LODGELTFE

901 gegt ccatcgtectgeget cgot geegtteet tegoctggeggectga 969
ASEGKP I VLRSTEPVPFLRLAA:S®

Fig. 2. Nucleotide and deduced amino acid sequence of spk gene
from S. chungbukensis DI77. The DNA sequence of spk shows that
the ORF of the DNA is 969 bp. Predicted peptide sequence is 322 aa
with a predicted mass of 35.4 kDa. GenBank accession number is
AY911410.

S. chungbukensis DI779] sphingosine kinase 95

reading frame (ORF)°|H, ¢]Eo]| 4&3slar Sle Tide] &
AFL 354 kDaY AL E o 3H o) ATHFig. 2). ©] ORFY
G+C T2 64.4%0]Th

SPKe| &&4 H| 1

S. chungbukensis DI779] spk FAXE B2 o ZH ofn
=4 9] BLASTP £4 A3, Zymomonas mobilis subsp.
mobilis ZM42] SPK o}|*=AF A E(GenBank accession number
YP_163126)7 55%%] 4543 Uehidch =5 dA ¥

£ F9 SPK oM|=At MEH dEMEdE S % A,
2}z AHBAYE SPK] €2, €3, C5 domain (17)0] &3 370<]
conserved sequences HASIACE IHAYESY SPKe Yeh)=
571€] conserved domain F1A4] C1, C2, C3 domain®] catalytic
domain® & UHA QOTZ(3), S chungbukensis DITIONA L}
ElU= €2, C3 domain®} F-AFS: conserved sequence A
catalytic domain® & 288 Aolg} FFHT} S chungbukensis
DI77o0A A" 3789] conserved sequence Z)A] N-terminal
*3Fe] conserved sequencel GGDGE ATP-binding site® A
itk XAE SPKS] SGDG motif} 6-phosphofructokinase2]
ATP-binding site®] YFH 02 o]Foj7 GGDG motif A}o]o]
A T2A) FAM3), AHPE SPKS] C2 domain®ll
EA)3h= [SGDGX(17-21)K] sequences= ATP-binding siteB}+
BuR)s SHANEY, 5FE S chungbukensis DI772] SPKO
JEld GGDG motif?} ATP-binding sited 7}54do] &t} §
chungbukensis DI772] SPK o}n|i=2t Qo] 71 vpeh}
+ PXGXXN sequencei= C3 domain®, C-terminal 3] DGE
sequence= C5 domain®} FASH, AEstA ouigt 75L& 2t

< motifRlA] o4 ¢ v glov} HER xoQle Ersict
(Fig. 3). C1, C4 domain®} AFA4-& AU domain® A =]
asket, asAEdE 27 AR ES] SPRAIAT A

AN AR = ASF Hol Cl, C4 domain®]
AYE 507 domain©]”7] W& Aoz AZH). o)zt
OEMAYEEAS vlgo g COG08I8 T1E(diacylglycerol
kinase)? COG1597 LE(sphingosine kinase and enzymes
related to eukaryotic diacylglycerol Kkinase), Z mobilis subsp.
mobilis ZM4¢| SPK olv|=4F MY F7l(GenBank accession
number YP_163126, YP_163163), 283 8. chungbukensis DI77%)
diacylglycerol kinase (DAGK) (GenBank accession number
AYSIHMIDE YmEeE 3o AESFE Aok s
chungbukensis DJ779) SPKiE COG0818 L& H T COG1597
259 © 7742laL, COG1597 WolM 5YF2] DAGKSH= A
2 e a5 &3 oz Jesth(Fig 4). °lE T3},
B A7oNM T4 S chungbukensis DI77¢] spk A7}
sphingosine kinaset}= 28-S AT}

E. col®AM SPKe| W5zt E84 S##(inclusion body)2|
gy
S. chungbukensis DI779] spk FRARI} E coli pET systemoﬂ
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~VGGGDGITY - (072)

x x %

. sapiens SPK1

I ausculus SKY

sapiens SPK2

ausouius SR

cerevisise LCBA
cerevisiae LCBS

elegans 21983 K

. aobilis subsp. mobilis ZM4 SK
chungbukensis DITT SPK

. vinelandii DAGK1
desorhizobius sp. BNCY DAK
S. chungbukensis DITT DAGK
A. vinelandii DAGRQ
Hesorhizobium sp. BNC1 DAGK2

2O NS 5 5 R R RS

Kor. J. Microbiol

Box It Box il

Unknown Unknown

-avDGELH- 3D
-svIDGEL M- ()
-TvipGEjoV - G0
-7vipGEL V- G0

~SLIPAGSGNAL - (202)
-SLIPGGSGNAL - (11B)
-1LIPCGSGNAL - (248)
~VLIPCGSGNJAL - (247)
-—QLPCGSGNAM- (329) - SVIDGEKF - (593)
~EHPCGSGNIAM- (3T} ~SVIDGEKF - (656)
-1 VPSGSGNGL - (189) ~YLIDGEjYY - (452)
-“VLIPNGKTRNL t - (039) ~ I LIDGEJYF - (302
~YLIPNGKTNL | ~ (098) -1 LIDGELF - (299)
“YVIPAGTTHMS - (103) ~RHBGE[TG- (146)
- P HPLGTANDL - (097 -NADGEjI V- (274)
~1LIPLGTANISF - (109) -SIIDGEYL - 281)
~1LIPLGTANDF - (089 -~ NLIDGEPA- (268)
~VLIPAGTMNILF - (097) -AHDGERL Y~ Q2tD)

x = Iy x X

Fig. 3. Alignment of the conserved protein sequences of sphingosine kinases from different organisms. The conserved regions of sphingosine
kinase are shown as boxes. SPK1 of Homo sapiens (NP_892010); SPK1 of Mus musculus (NP_079643); SPK2 of Homo sapiens (AAH10671);
SPK2 of Mus musculus (NP_975009);, LCB4 of Saccharomyces cerevisiae (NP_014814); LCBS5 of Saccharomyces cerevisiae (NP_013361); SPK
of Caenorhabditis elegans (NP_495847); Zymomonas mobilis subsp. mobilis ZM4 (YP_163126); SPK of Sphingomonas chungbukensis DJ77
(AY911410); DAGKI1 of Azotobacter vinelandii (ZP_00341924); DAGK! of Mesorhizobium sp. BNC1 (ZP_00193486); DAGK of
Sphingomonas chungbukensis DJ77 (AY911411); DAGK2 of Azotobacter vinelandii (ZP_00090435); DAGK2 of Mesorhizobium sp. BNC1 (ZP_

00197707). Alignment was performed with ClustalX, version 1.8.1.
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Fig. 4. The phylogenetic tree of several organisms, based on the
distance matrix analysis of the SPK and DAGK sequence by ClustalX.
TMO0407 (NP_228217, Thermotoga maritima MSBS); DR2093
(NP_295816, Deinococcus radiodurans R1); L95012 (NP_267243,
Lactococcus lactis subsp. lactis 111403); SPy0475 (NP_268765,
Streptococcus pyogenes M1 GAS); BSU25310 (NP_390409, Bacillus
subtilis subsp. subtilis str. 168); BH1364 (NP_242230, Bacillus
halodurans C-125); slr0054 (NP_442209, Synechocystis sp. PCC
6803); Z1578 (NP_287082, Escherichia coli O157:H7 EDL933);
75641 (NP_290676, Escherichia coli O157:H7 EDL933); PA3603
(NP_252293, Pseudomonas aeruginosa PAOL); VCA0714 (NP_
233101, Vibrio cholerae O1 biovar eltor str. N16961); HI0335 (NP_
438499, Haemophilus influenzae Rd KW20); PM1864 (NP_246803,
Pasteurella multocida subsp. multocida str. Pm70); XF2334 (NP_299613,
Xylella  fastidiosa 9a5c); NMB1558 (NP_274565, Neisseria
meningitidis MCS58); NMA1746 (NP_284461, Neisseria meningitidis
72491); HPO700 (NP_207494, Helicobacter pylori 26695); Cj0257

(NP_281451, Campylobacter jejuni subsp. jejuni NCTC 11168); jhp0640
(NP_223358, Helicobacter pylori 199); mll0823 (NP_102544,
Mesorhizobium  loti MAFF303099); Tald60  (NP_394912,
Thermoplasma acidophilum DSM  1728); YLR260W (NP_013361,
Saccharomyces cerevisiae); YOR171C (NP_014814, Saccharomyces
cerevisiae); TMO0358 (NP_ 228169, Thermotoga maritima MSBS);
DR2234 (NP_295956, Deinococcus radiodurans R1); DR1363
(NP_295086, Deinococcus radiodurans R1); DR1560 (NP 295283,
Deinococcus radiodurans R1); Rv2252 (NP_216768, Mycobacterium
tuberculosis H3TRv); Rv3218 (NP_217734, Mycobacterium tuberculosis
H37Rv); L26628 (NP _ 266576, Lactococcus lactis subsp. lactis 111403);
L178172 (NP_267893, Lactococcus lactis subsp. lactis 111403); L39484
(NP_267955, Lactococcus lactis subsp. lactis 111403); SPy0752
(NP_268975, Streptococcus pyogenes M1 GAS); SPy1158 (NP_269308,
Streptococcus pyogenes M1 GAS); BSU29940 (NP_390872, Bacillus
subtilis subsp. subtilis str. 168); BSU06720 (NP_388554, Bacillus subtilis
subsp. subtilis str. 168); BSU24000 (NP_390280, Bacillus subtilis subsp.
subtilis str. 168); BH0676 (NP_241542, Bacillus halodurans C-125),
BH1774 (NP_ 242640, Bacillus halodurans C-125); BHI1953
(NP_242819, Bacillus halodurans C-125); sll0036 (NP 442724,
Synechocystis sp. PCC 6803); b2086 (NP_416590, Escherichia coli
K12); Z3252 (NP_288591, Escherichia coli O157T:H7 EDL933); PA3023
(NP_251713, Pseudomonas aeruginosa PAO1); mlli2607 (NP_103911,

Mesorhizobium  loti  MAFF  303099); mll8080 (NP_108258,
Mesorhizobium  loti  MAFF303099); mlr3686  (NP_104744,
Mesorhizobium  loti  MAFF303099); mll9677  (NP_109525,

Mesorhizobium loti MAFF303099); CC3555 (NP_ 422349, Caulobacter
crescentus CB15Y); Avin02002497 (ZP_00090435, Azotobacter vinelandii),
Avin02004485 (ZP_00341924, Azotobacter vinelandiiy, Saro(2000470
(ZP_00304688, Novosphingobium aromaticivorans DSM  12444);
ZMOI1391 (YP_163126, Zymomonas mobilis subsp. mobilis ZM4);
ZMO1428 (YP_163163, Zymomonas mobilis subsp. mobilis ZM4); SPK
of S chungbukensis DI77 (AY911410); DAGK of S. chungbukensis
DI77 (AY911411).
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Fig. 5. Expression of recombinant SPK in E. coli. Samples of different
fractions of E. coli were run in 12.5% SDS-PAGE gel, with protein
molecular weight markers (M) in lane 1 and total cell lysate of £. coli
BL21(DE3)pLysS in lane 2. Total lysates of cells harboring pET-21¢c
before and after IPTG induction were run in lanes 3 and 4,
respectively. Total lysates of cells harboring pET-21c::SPK before and
after IPTG induction were run in lanes 5 and 6. Pellet and supernatant
of the lysate of cells harborung pET-21c::SPK after IPTG induction
were in lanes 7 and 8. Protein bands were visualized by Coomassie
blue staining after gel electrophoresis.

A AEHoz By she e RIS HE Axy
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ABSTRACT : Identification of the spk Gene Encoding Sphingosine Kinase in Sphingomonas
chungbukensis DJ77 and Its Expression in Escherichia coli
Su-Ri Lee, Hyun-Ju Um, and Young-Chang Kim'* (School of Life Sciences, Chungbuk
National University, Biotechnology Research Institute, 'Chungbuk National University, Cheon-

gju, 361-763, Korea)

The sphingosine kinase gene, which is 969-nucleotide long, was identified during the whole genome sequencing
of Sphingomonas chungbukensis DJ77. The amino acid sequence showed the identity of 55% with that of
Zymomonas mobilis subsp. mobilis ZM4. C2, C3, and C5 domains of eukaryotic sphingosine kinase were found
in sphingosine kinase from Sphingomonas chungbukensis DJ77. One of these three conserved sites, GGDG, was
predicted as a ATP-binding site, and the functions of the others were unknown currently. The phylogenetic tree
constructed by ClustalX indicated that the sphingosine kinase of S. chungbukensis DJ77 was near the phy-
logenetic group COG1597, and did not belong to the group of diacylglycerol kinase of the same strain. The
recombinant sphingosine kinase was expressed in Escherichia coli; but it was made in form of inclusion body.



