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Streptomyces somaliensis7 | ‘H&H5H= MZ2| Phospholipase D2J
FHXt M 2N Transphosphatidylation 4 S
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A 9] phospholipase D (PLD)Z 33 A Absl= 75 JE-11-& Eof o 2 B8] 2e]89 ). 16S rDNAC] &3t B4
3 ) A, A2l B4 28} A3 o] T Streptomyces somaliensis 2 A H QA F. A3 S, somaliensis 2. -
B PLDE &35t F-A A sspld) S ¥l 312 971 DS 241815 v} Open reading frameS ¥4 8 A1} 33
7] 8] opn| At 2 o] o)1 H-4] signal peptide2} 50571 &) o}n| At 2 FA g PLD TS ¢t 3 3}3= 7
2.2 A £8 sspld®] 7] AL 2ZEE f-3E YA M FE 7| E6l ¥ & Streptomyces PLDE
3} 70-88%2] MQ §AM & Bad. o] PLDE: 96-98%(mol/mol)2] 48 2 A, phosphatidylcholine2- glycerol=}
serined 7]A 2 3}e] Z}2Z} phosphatidylglycerol?} phosphatidylserine 2.2 A §-& dlg o, 43I & F A<

inositol3} ethanolamines}= ¥}F-23}2) gt}
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Phospholipase D (PLD, EC 3.144)= <9 £x 3ollA
phosphatidylcholine (PC)S phosphatidic acid (PA)%} choline2 =
7tEElE EujstAY, PCY choline”]9} 43L& FoiA] 7he]
WES Fufdhs Bi4olt) o] EAE AR Als HEd) F8
g Froly] Wil diR-E BEAINE Fr|Fos WA
kAR AEEe] A} B 272 Swepromyces spp.oAE
e Aikehe Zlo® 4eiA Utk §3|, Streptomyces PLDE
215 71 PLD) Hl&) 1 & &4 T4 wansphosphatidyla-
tonlg S Mol o nusR Yrks). A2 B9
53 58 uloleiz] 29U el B2 2oz ¥
A7 F20] ofele) Heme, Fol B3] EAlGe PC
e gl ¢1x]@ 2] phosphatidylserine (PS), phosphatidylglycerol
(PG), phosphatidylethanolamine (PE), phosphatidylinositol (PI)=
o] PLDO 93k A HEo] A=FHT T} o]E UAHES
Aedg F4Y ¥ opz} Alxete] g4 JEOEAM ¥, 21 E
A7 AAfoll B FEE EA8H ofglF, oty A3 g&
off A1E, 3E, 9E, ARRE AF Bl da ARSI ]
o}k & o=, Pset PG =3t o3t B4 7]l 2E A
2 AATE F5 AIHDS =8t A Dojuks Fu e o] aat
oA EH(1HER B2 T8T YA aFEc] deAL e
0 o g 714 dEolu AF oA olE A 8
ol G5 F R AFHr) o]He] AFlA PLDE W A
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Msh= Strepromyces®] A& 93] GenBank (NCBI)°| =%

752 Streptomyces PLDES] X M EEH, Streptomyces sp.
o] Xray AR FEo AES A Z¥l HAEE
epitopeS S ZAFSFATHIS). ©l& &, HAsIvtn dAttd I
epitopeS IS F o] peptideo] thel FAE SR,
o] FAE AHgste ALAFARAFAPYHELISAE T3t
PLDE A4z 58%-9] Strepromyces S H-2|E 4= At
o] A7E FHT dFE F 7P ¥& PLD 7k &8 84
(40U/ml viFyS vehflo] 4194 A do] & Ao g Hrid
g oS o= o] 9] FAF PLDY H3A HE B4 ¥
transphosphatidylation®-d-S ZARE Aot}

=
=

H 4
oA

e A

DYE FFo| MY % AL Al

AFddolr & EY MEES £ 343 F nutrient
agarol] 30°CoN A 484171 viekslal E2 ] EEO 2 HE] Syepromyces
E FAE= FEL 12 2519 24 well microplate well 2t
Z+o) 1 mi9] Bennett 4| vl ()8 Wi #EE HEA U
30°Coll A 72417t RksHEA] v ksl Th v & v AL w2
FOT, PBSE wells Al TR Uhm 5(18)2] %ol et
ELISAZ 3l5]th. AE wello] sj3shz wlkelol tisl choline
oxidase-catalase assay(4)E 3 F PCol U r}E-8l Aol
S JE-118 o] A9 #FE ARSI PC, PG, PS, Pl
PAT argon gasZ S H 98-99% %9 A|E(Sigma-Aldrich,

St. Louis, USA)| At}
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16S rDNAS| 22 MY 4

JE-11& ¥1%F3t & genomic DNA isolation kit (Qiagen, Hilden,
Germany)E  ©]-83] chromosomal DNAE ¥&stHc) 165
1DNAUE] 71 B8 PCRE £Z3}7] 23l 16S rDNAYA]
Yk 0 2 ARES}= 5 universal primers (27F [5-AGAGTTTG
ATCATGGCTCAG-3], 1492R [5-GGYTACCTTGTTACGACTT-31)
= AREEIYEEE PCR 242 95904 327 W5k, 95°Cel|A]
132, 60°A 18, 72°0A4 1% 3024 304 ¥hE3sle} DNAE
FFAZIAL vpABto 2 720004 87F AASked PCR WS &
HAIZTE Agarose gel 719%F AxollA 2F 1400 bp2] SFH DNA
£ #2138t 5 ©]Z PCR cloning vector (Qiagen, Hilden, Germany)©)
HAT 16S rDNAWS] 7} F9)e] A ELS BLASTN Search
Program (NCBD)E %3}4] GenBank®| databaseE} Bl 2415}
S 16S DNAS] M gol ulgh thF ¥ 48 CLUSTAL
W (16y8 ARE-3I5aL, A Ed] 7|23 2HTE 92320l
s FAEE FAJstATh

PLD #7EAte| S22 FEA M 24

BLASTN Z 2738 AMS-3} GenBankoll 524 Swepronyces
PLDES] R34 MEES vludt § o] ziol] & HEH 9
o] tisll PCR primerS #2315t A& BE g ol gt F
=% Zt  Forward 5-GTCGA
CGAACCACTCCAAGCT-3; Reverse primer, 5-CCGAAGTCC
TGSAGCCA-3'. PCR Z31-& 95°Col|A] 323t DNAS WS o
5, 95°ColA 13, 50°CellA 30z, 72°ColA] 18R 303 wkE-E)
o] DNAZ ZZ 7|1 w4 =to g 720090 A] 587 AAA5}he]
PCR W& FAXZY. Agarose gel A719%E A} 900 bpoll
Fsle FZE DNAS AAUL ©]5 FAF 5 DIG DNA
labelling kit (Roche, Mannheim, Germany)Z 3£4]-& 5} Southern
2 colony hybridization 9]3+ B2 AMS-5IATHI3). B
F+3A AE-E BLASTNOA B8-S W] GenBankol] Blg 7
9] Streptomyces PLDEY 71-89%<2] X Eo] 4x]&At). JE-
118 vj<F3}ed chromosomal DNAZS 2213+ 5 Xhold SalloE.
2}z A2}l 1% agarose gelol] A7|9F8} 1535k 2EL
elution3}51t}. ©]1& U A3 E4Z T3 2} pBluescript
SK () vector (Stratagene, La Jolla, USA)9} ligation*]7] competent
cell)l E. coli DH59 €& A#AA 2 279 genomic DNA
libraryE ¥FEATk. Colony hybridizationS &+ 3 B8 o83}
o PLD F-ZA7F AU 4 colonyE Balelga, Tek~n=s B
2§t & {312 ME BA4S sk Xl 2 X2)3F genomic
DNA library®] 4] PLD & transformant® 123 ©]&] PLD A
S AR 2 3d el oA Ao B R salle g A
THZ genomic DNA library 255 Z& e g pLD &
Feav=g Beld | vUeR] e Mdg AZsisd
F PLDF32E MBS A7) ot ohddk ME £48 3
&2 e HEEL intemnal primerS-S o] &3t A&

o},

primer= primer,
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PLD®] transphosphatidylation €73 #44-& 93|, 1 ml diethyl
etherell 351 267 mmol % =& PC% 0495ml 0.1M
citrate buffer (pH 5.0)% =<1 0.5 mmol = 1.5 mmol®] €=
x: T, sul REAE 4ml fHSFEHl ¥ magnetic bar
2 Rk SPEA 30°ColAM HRSAIZTE FEAE wld Aol
< 80% ammonium sulfate® A7) Z protease inhibitor cocktail
(Roche, Mannheim, Germany)®| #H7}E 0.1 M sodium citrate
buffer (pH 6.0)°] &3|A1AH ZABIHoH 7l S 4 U/
ul oAt} 7 sl WhE-o] A fole g3E FAAT SR
22 citrate buffers AHESH 4 ©]9)%= transphosphatidylation BF
4 Z2rh 978 AR 98- & pLDO| 7R3 4% tans-
phosphatidylation@-g-2 HPLCO| 2]3)] £t ZH-2 Alltima
silica column (3 um, 100X 4.6 mm) (Alltech, Deerfield, USA), &)
+ solvent A (isopropanol (IPA):n-hexane:H,0:NH,OH=57.8:40:
2:02, viv)¢}t solvent B (IPA:n-hexane:H,0:NH,OH=51.8:40:8:0.2,
vWpZh AREEITE &% Z2HS A 100%2 FE B 100%74H3]
108 7+ 55 AAE A & B 100%9] SxolM 1283 #A18}
or] §4-8 1 mlmin °IATH HHS B9 AXEL Alltech
2000 Z7] # 4HE AZ7)(Alltech, Deerfield, USA)E HE35H]
o™, drift tube>5E 80°C, N, gas flows 2.0 L/min®| it} ¥t
- e FEEAEY] 825 AR vlusle glsiya, 7+ 9l
A7) Fe peak BHE 79 ¥ BEEAH AY HHozRE
A AT 71238 ZA3 transphosphatidylation B &
A1 unit (UyE 471 88 23904 1% & 1 ml diethyl ether
A 1umole] ARl Arhg Zujsles aiho] Yow A3}
Art.

EMBL H&¥Hs

Ak 7= JE-110] AAVSE Streptomyces PLDY] £-82}F A <g
2 European Bioinformatics Institute (EMBL)9| A&3}Ath
(accession no: EMBL AJ657582).

a3 3 oF
=9 &%
AT EFA AHI TFE F ELISA B4 23]
PLDE Ailste F58 ALt o5 5 & ¢l e dE

o 54& 9130 16S DNAZA S A=33ch. 165 DNAS]
variable region®ll th3t 7] ME B4 A} F 1465718 47
£ o]FojH e (AT HolA wUtd) ©]E BLASTN
program (NCBDOllAM M B FAME-& 2ARBIEH. =& 971 MY
XS YePd FF5L LT Srepomyces E2ZTF 7 F o]
gt ol Swepromycesdll 3R S 444 5 ULk
g A% o2 eERd 1007]¢] Streptomyces TWF5 & A
FrAMdel 71 A AME L S, somaliensis strain M29

(GenBank accession no. AJO07401)E 1465712 947 Mg &=

e X Az
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S. mirabilis ATCC 27447
= S. neyagawaensis D63869.1
— S. deastatochromogenes D63867.1

l S. somaliensis AJ0O07401.1
JE-11

S. lipmanii AB045861.1

S. peucetius AB045887.1

S. sp. AF403713.1

S. flavogriseus CBS5101.34

S. setonii D63872.1

S. caviscabies ATCC51928

S. griseus Y15502.1

1 —— S. peruviensis DSM40592

S. cyaneus DSM 40108

e S. indigocolor NRRLB-12336
[: S. acidiscabies ATCC 49003

S. griseoruber AY094585
e G. scabiei AF385186.1

0.01

Fig. 1. Phylogenetic tree showing the relationships among
Streptomyces sp. JE-11 is the strain selected in this study for the
production of phospholipase D. Scale bar represents 1 nucleotide
substitutions per 100 nucleotides.

2 AR9 27 Fr)olA ZpelE ALgHS68HA C7F T=, 590
HA A7} G2 X3h UeA] 1463749 E7) AL ZAFEHA
LR8I 16 1DNA A B0l 3 o T2 Fol15)e] n=
A o8k o]l me AME FAEE Hole o #2 S
somaliensisd 7F5730] w-9- ot AFEE EARE AFeM=
JE-11°] 8. somaliensis®} 7V FABIT= AL RAFEATHFe.
1). B} 33 T3S ¥3}o] Bergey's manual (8)3 Trujillo
TN ol wel ekl B4 B4 I o Age
Table 19 8.2F=ATh

16S 1DNA®] AMd A3t 37, Table 18] AHEL S
somaliensis7t 7FX= FElA, QU432 Asheh, ARl EAE
T} ol g 2 B3PI 2 R JE-11 7S S, somaliensisE S35}
A}, S. somaliensise S5 o|o)71e SR TE Streptomyces
TE 22 4A Azl Hakza o T4 Fejo dojd
(actinomycetoma)s FAT 4 Y= AL E BH1Fo] JTH10).
95 e FAHA elA 9lA) @ort, o] Fol 27 2
Y%} 2ol BRG] AshE AT 2AT o
o} ddar g0 Be & Zeolth A2 v PLDE
BIS= 8. somaliensis®] A4 EAL 188 B o 53 %
oAl HFe} AEo] PLD7} F4% J8E T F o F

Ht

e

)
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Table 1. Morphological, biochemical and cultural characteristics of the
selected strain, JE-11.

Test By S soma
liensis
Cultural characteristics Aerobic Aerobic
Opt. temp 28°C
Growth shape and size in Yellowishbeads; Yellowish
liquid culture 0.5-2mmD. beads
Growth on the plates
Substrate mycelium + +
Colony size 2-3 mm

Colony surface

Nutritional tests
Sole carbon and energy
sources (1%, v/v)
D(+)-arabinose - -
D(-)-fructose + +
D(+)-galactose - -
D(+)-glucose -
D(+)-lactose - -
D(+)-maltose - -
D(+)-melibose - -
D(+)-raffinose + +
L(+)-rhamnose - -
D(+)-ribose - -
D(+)-trehalose - -
D(+)-xylose - -
Glycerol + +
D(-)-mannitol - -
Glutamine - -
Glycogen - -
Glucosamine - -
Physiological tests
Growth in the presence of phenyl ethanol (0.2%) - -
Growth at pH11 - -
Growth in the presence of carbenicillin (90 ug/ml) - -
Endopeptidase test
CBZ-L-arginine-7-amono-4-methyl coumarine

velvet, yellow

PLD F&Xte] M 24

PLDE <533t F3A sspldZ 2H7] $95}d GenBankell ©]
o] ¥ 79 M|32] PLDE ALIshE 859 Strepromyces XL E
S BLASTNelA] vlwateh. 21 A3, w9 2 BEd g71Md
FHol JS Gl o] ol gk PCRE & ssplds FHe
probeE AME3IAT. sspldS T3 insert®] AP A4 A=}
1,836bp2] ¥7] AE ZI}E Fig 29 3% 2T} Open reading
frame (ORF)&- F23=o} vk 13384 G971 AE FHolR
B FdIEol AFEE 1,797 U7HA 1,6570pE FAE
Ao} ORFHIA ATGE A AEE AAZES 2 F I3
t}. oj2igt A Swreptoverticillium cinnamoneum®] PLD -4
ZK11) 2ut olg} Y& gram positive AlTe] AR E B
15 91‘4(9). Streptoverticillium cinnamoneum®} PLD-F-Z2}71 7))
AFESEM TIGE A8k 2 LHdluA Al gl
% 2% 59(Shine-Dalgarno sequence)®} signal peptide®] X
g AT, 1 AR 163-1709 Aol ZAHQ gluE: A
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500bp 3 A AXAS BYGTE Sreproverticillium cinnamoneun PLDQ]

S 5057) olu =t ME F 88%(11), S. sp PLDeIA = 5047

olu| =2t = 81%(7), S. septatus PLDE 50170 & 81%(3), S.
Sah Sab Asal Xhot Saf halstedii sub. scabies PLD(GenBank accession no. AB074305)%=
I_'Il"'l J l | | | | 50170 = 75%, S. antibioticus PLD 49578 % 73 %(5), S.

Fig. 2. Restriction map of a 1.836-kbp fragment containing the sspld

»
>

halstedii PLD (GenBank accession no AB062136) 5057§ < 70%,

sspld ORF S. sp P821 PLD (GenBank accession no AY148098) 50370 &

70%2] g AR=Z el =38 S somaliensis®] o] +A

gene. The location and direction of the sspld ORF is indicated. A= mE prpoMul 2R o= Yeh = w9l HxK(x),D motif
¢l HSKLLVVD (167-174¥#)), HHKMVSVD (439446 5)E
27t QO WA, SignalP V1.1 EZEIPO0F BE signal  ZHAIL AR oI ARER B W spld FRAE EH3I
sequence A|Zto] o FEE 17694 9129) TTG7F AARESS PLDE ¢istsle Aoz Agdd) o)F ZHalr] 93t

A 71 Agsignt. o] A%, PLDE 505709 opmiAl Zr|s sspldZ LY E ol Hof t)atolA PLDE /W
o|-83ta] T Ne A 2 vl e] Helol=

TAHEY A ME2RY f5E 9 d EARS 53635 Da PLDE
S JeRdth, BLASTP (NCBDE ©]&, 71&0] Hug gl A AIdg gRlshs a7 a7t

G3o] FAMIE ZARIE=EY L& Steptomyces PLDET} 3H$]

2
92
1
182
2
272
32
362
62
452
g2
542
122
632
152
722
182
812
212
902
242
982
272
1082
302
1172
332
1262
362
1352
392
1442
422
1532
452
1622
482
1maz
512
1802

GGTGATACGCGAGACGTACGGCGCGGAGCGGACCGGAGGGCGCCCTCGGGAGGGGCCGCTGACCGGAATCCGCCGGTGGGGACCGACGTE
TCCTGTTCAACTGYTCGACAACTGATAACTTCTCCGCGTTGATCTTCCGTTCGCGGAATCGTTCCTTCGTTTAAGGATGCACAATTGCTC
L L
CGCCACCGGCTCCGCCGTTTACGCCGTCTCACCCGCAGTGGGACGGTCTCTGCOGTCGTCCTCGCCGCECTCCCCGCGGCCCCCGCCTTC
R HWRLRRLRRLTR RSATVYVYSAVVLAALTPARANPAKATF
GCGAGCTCCTCGCCGACCCCGCACCTCGACGCCGTCGAGAAGACGCTGCGTCAGGTCTCGCCCGGTCTCGAAGGTGACATCTGGCAGCGC
A S S S P T P H LD AV EKTILROQ@VY S P G L EGD I W QR
ACCGCCGGTAACAAGCTGGACGCCTCCGCCGCGGACCCCTCCGACTGGCTCCTGCAGAGCCCCGGTTGCTGGGGCGACGCCACGTGCGCE
T AG N K LD ASAADG®PSDWLL QG S P GC W GG&DATC A
GACCGGCCCGGCACCAAGCGGCTGCTCGCGAAGATGACCGAGAACATCTCCAAGGCGAAGCGCACGGTCGACATCTCCACCCTCGCGLCC
DR P G T KR L L A K MTEWNI S KAKRTV DI § T L AP
TTCCCCGACGGCGCGTTCCAGGACGCGATAGCCGCCGGTCTCAAGGCCTCGBTGGAGTCCGGGAACAAGCTGCGCGTCCGCGTCCTGGTC
F P DG ATF @D A I A AGLKASV ESGNIKILRV RV LYV
GGCGCCGCGCCGGTCTACCACATGAACGTCCTGCCCACGAAGTACCGGGACGACCTCAAGGGCCGTCTCGGCAAGGCCGCCGACGGCATC
G A AP VYV Y HMNVYLPT K YRDDILIKARTILTGT K AATDG.I
ACGCTGAACGTCGCGTCGATGACCACGTCGAAGACCAGCTTCTCCTGGAACCACTCCAAGCTCCTCGTCGTGGACGGCGAGTCGGCCATC
T L NV A S MM T T s KT S F 8 W NWUHWSKILL VYV D EE S A I
ACCGGCGGCATCAACAGCTGGAAGGGCGACTACCTCGACACCTCGCACCCGGTGACGGACGTCGACATGGCCCTCACCGGCCCGGCCGCE
T 6 6! NS W K GDJY LDT S HUPV T DV D MALTGP A A
AGCACCGCGGGACGCTACCTGGACACGCTCTGGACCTGGACGTGCCGGAACAAGAGCAACATCGCCAGCGTCTGGTTCGCCGGCTCGGGC
§$ T AGRY LODTL W T W®¥TCRNIKSNI A SV ¥WF A G S G
GGCGAGTGCATGCCCACGATGGAGAAGGACGCCAACCCCACCCCCGCCGCCCCGACGGGCGACGTCCCCGTGATCGCCGTCGGCGGACTC
G E C M P T MW E KD ANUPTPAAPTGEGDVYV PV I AV 66 6L
GGCGTGGGCATCAAGGACTTTGACCCCGCCTCGAAGTTCACCCCGCAGCTGCCGACCGCCCCGGACACCAAGTGCGTCGTCGGCTTGCCC
G Vv 6 | K D F D P A S K F T P GLPTAPDTIKT GCVV G L P
GACAAGACCAACGCCGACCGTGACTACGACACGGTCAACCCCGAGGAGAGCGCGCTGCGGGCCCTGETGGCCAGCGCGGACCGGCAGATC
DK T N A DRUDYDTV NPETES ALRALV A S ADROZGOI
GTGATCTCCCAGCAGGACCTCAACGCCACCTGCCCGCCCATCGGCCGCTACGACATCCGCCTCTACGACGCCCTCGCGGCIAAGATGGCE
v I § @ @ bL N ATGCPP I ARYD I RL Y D AL A A K ¥ A
GCCGGCGTGAAGGTCCGCATCGTCGTCAGCGACCCCGCCAACCGCGGCGCGGTCGGCAGCGGCGGCTACTCGCAGATCAAGTCCCTGGECG
A G VvV KV R I vV V 8§ D P A NI RGAV G S G 66 Y S @ I K S L A
GAGATCAGCGACACCCTCCGCAGCCGCCTCGCCCTGGTCACCGGCGACCAGCAGAAGGCCAAGGCCGCGATGTGCTCCACCCTCCAGCTG
E I § D T L RS RL ALV T GDOGQQK AIKAAMNMTCSTLOGL
GCCACCTTCCGCAGCTCGCCGBGCGCCACCTGGGCCGACGGCAAGCCGTACGCGCTGCACCACAAGATGGTGTCCGTGGALAGCTCCGCC
AT F R S S P G AT W ADGK®PY ALHHIKMYVY SV D S § A
TTCTACATCGGCTCCAAGAACCTCTACCCCTCGTGGCTGCAGRACTTCGGCTACATCGTGGAGAGCCCGGAAGCCGCCAABCAGCTCGAG
F Y I G 8§ K NL Y P S ¥ L @D F G Y i VE S PEAAIKTDQQL E
GCCAAGCTGCTCGACCCCGGCCTGGACGTACTCGCAGGCGGCCACCACGTTCGACTACGCGCGCGGCGTCTGCTCGECCTGAGCCCGGCAC
A K L LD P A W T Y S QA A ATFDY ARGV C S A *
CACCGCGGGTTTGCGCGGACGCCAAAGCGGGGGAG

91
181
2
271
32
361
62
451
92
541
122
631
152
721
182
811
212
901
242
991
272
1081
302
nn
332
1261
362
1351
392
1441
422
1531
452
1621
482
1711
512
1801
5§39
1836

HA) 7|12, AAS

Fig. 3. Nucleotide sequence (EMBL accession no. AJ627582) of the S. somaliensis phospholipase D gene and the deduced amino acid sequence.
Putative Shine-Dalgarno sequence (nucleotides 163-170) is shown in boldface. The signal sequence (nucleotides 176-274) is underlined. Asterisk

indicates stop codon.
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Table 2. Effect of the donor on the transphosphatidylation activity of S. somaliensis phospholipase D and its conversion yield.

Substrate Alcohol Donor conc. Activity® Conversion®® PAP<
donor ™) [(8)) (%, mol/mol) (%, mol/mol)
Serine 1 73 89 10
3 167 96 3
Glycerol 1 134 99 trace
3 200 99 trace
PC
Ethanol-amine ! 0 0 0
3 0 0 0
. 1 0 0 30
Inositol 3 0 0 2

Average enzyme activity (mol PC disappeared/min ml diethyl ether) during the initial 10 min under the standard assay conditions.
"100% means the conversion of 2.67 mmol of PC to 2.67 mmol of other phospholipids.

“Average values obtained from three separate HPLC runs.

Transphosphatidylation 4

PLD®] transphosphatidylation £44-& PCERE 4474 7147}
AE T AAFRe] FAA B vl FR3rh ZEA S
ul(4U 7Heis] A Sulislol A, diethyl etherol] =& PC
o} Fgolol) ZolgE EHL FHA Alole] A wHE- Aih=
Table 29} 2t} 4714 €31 FojAlol s wEd 27] vhe-
&%= 3M 559 glyceroldllA] 200U02] transphosphatidylation®
A€ ER EolA ¥R oEsl) 221 20URT 10807} o

o A9 100%(mol/moh)2] PGE HFHE-S Bt o] 3¢
£l FE(5245M)= glycerol 3R 4 w3ox B350
Hk3- & Eofl 93 transphosphatidylation 2HE%) PA= A9] &
ZAF A ot} o] AL D'Amrigos ()9 AT} vl x| == 21 o]
FEE S somaliensis PLD7} €EE& FAEAN EHT
glycerolol] & 21898 2ta 9l7] W22 sfHr}. $H4, 3
M2 L-serine®] F=olA] transphosphatidylation&/3-2 167TUZA],
e 559 glycerol ¥HE-E T} Wokal, E7o] whg- wjFof] F4k
EE A7)E PAT 3% (mol/moly7} A =0} &0 the} serine
o] 357} plycerolR T Holx|& ZAoE K} 3l &=
€ F9AZ inositote A-EF -9 PATF 30% (mol/mol)’t A
A =3, inositol FEF SIS A-FdlE PAY] TS 2
3] dojMoh w3k FAA R ethanolamines AHE-3l 7-$- PER
ollz}l PAT AAEIR] &= ALZ ¥A] ethanolamine ©] &
A& A#ighe A 2} o)lE &49) 7id 3= 9 wks 713}
o] gl AAFE A= &4 kinetics AT-E T8 ¢o= uha
2 Far} it

S. somaliensise= W& 49 PLDE MXZ Fulln, o] &
27t PCE PGS} PSE 96-99% o’ Z&sh= oz & o b
33 ZAA o) WS E TFE APk oz F g 219
A3} 9 4 A2 o] aTFT)

ZAtel &
& a7e 20019 AEdishn AAd7el(dEE)er =

AT TH](RO5-2003-000-12021-002003)8] Al go g 435
o, olo) A=t}

rak
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ABSTRACT : Nucleotide Sequence of an Extracellular Phospholipase D Gene from Streptomyces
somaliensis and Transphosphatidylation Activity of Its Enzyme
Sujin Jeong, Sun-Hee Lee, and Tai-Boong Uhm™ (Faculty of Biological Sciences,
Chonbuk National University, Jeonju 561-756, Korea)

A bacterial strain JE-11 found to produce active extracellular phospholipase D (PLD) was selected from the soil
isolates. It was identified as Streptomyces somaliensis on the basis of 16S rDNA sequence analysis, mor-
phological and physiological characteristics. The gene (sspld) encoding S. somaliensis PLD was isolated and
characterized. The open reading frame was suggested to encode 538 amino acids with a signal peptide of 33
amino acids. The deduced amino acid sequence of the sspld shared a sequence similarity of 70-88% with PLDs
of other Streptomyces sp. so far reported. The PLD converted phosphatidylcholine to phosphatidylglycerol or
phosphatidylserine with the yield of 96 to 99% (mol/mol), but did not act on inositol or ethanolamine as a

transphosphatidylation donor.



