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TVENFNURAFEBRICE ATV EY VHEAZ ¥ R 7 DOHBL & FEE

DI S S

IVEY RS 0BRGN R 64 L yaT )y (Ig) A—28—7 7 2 —ICHEE
hafifaRmo | FREEEEY VR HTHD, T/ AVKRUVBEF I VAR =Y —DaTr 74
—EEZLNTVEY, EIRICEL TEAHAES SV, FHIZ, T Eevroligz@isT s2HM
T, TYEVUVEZ Y Voo EE BRSO EAEREENE, KBEEHC RSS2, »
TNDHINEIMEL TEBRICHHT 2 L3 TE R o7z, KUFFETlx, 7 L E NF )L A Brevibacillus
choshinensis B VT, 7a77 —EiEEZIZLA LRI R OEKZFHL CEE EICY V808
EOMS SRR THRZ Ty eV vy UV BEORBEERAL, £9, v EY v ofligsEE
DIset FAA D158 7 &/ RiEFE%*a— T % cDNA 2RENA TS Av—2HOTKY X 5 —
PHESHSJETHIEL, 73 /A& (NRiG) 6o 2FY 75 P9 7ES (His ¥ 7) &
LCHET D EIRBANI 4 — 2R LTz, ORI P —DNA ZHOVTT L EANF)IL R ZIFETER
L, Bonfzan=—o0f% 2SY B CHEREE2 B kot L 25, BELG Iz v b
P v (LUFEmbSS B8 ) & v RO EREESN TS T Ebhol, KELiE% Ni-NTA 7 5
LT 754 Lz, 100mM DA 24— )T rEmb55 % » 8 7 EIZiEH &Nz, Wi 3oy
VRVEREGEENT VDT, EN6DT 2/ EESIEFIE T % 7291 MALDI TOF/TOF I2 & 5 E &
IiZEB otz 2O EmbSS & Vo7 ETH o705, 123 CRMTHMBENERI > Tl 7L
ENFIUZAFKHRZDOINE L LTRENDDTH S0, TV o2~ 8E L CZRER

LEZHND,

X¥—U—F T VEYY, TULENFILR, HHEZ 9 v 2B, ki

I. FU&IC

IUEY IR ST E DRSNS 6 A L)
ra7)y (Ig) ZA——77 3V — oI5
fakm o | FEEEEE S 28 Th 5, 1FME
PREELR EEMEBY CEREBETARESN TS, 2
A CIEFEENCFB L E <Y, B ENE c bl AR
XEDBLETA TR T NDOEEERYSA ET AL
2O ) ANVKUEB LT v AR -2 — MCT2 Ll
[EERME CEAREZIZRT 2 2 £, TR OMRTES
WA CHBERT 22 EY R ERHEIN TV B,
FEREICEE L TR %,

EHE, eV OEREBITCAET 2 BT,

il zAHEoOREME Ty e Y Vil & v
NG ERERR IS, WTFNOBAIC b FREEN
IR & vV ERRET 2ICEES Bd o T,
KIGEZFAL TN R AL v e Vs F4 0 —
S-F I VRT 2T =X EDREEY %7 E tEmb_ex-
GST2# ¥ W ¥/, tHaREHELH>T-DT, 7
NG FF v RBRETBH T LT DT LAT
TNELLTCLE 5T, Z VY FA L TIRANTETE
FUUHEEF U Y L (SDS) TR TE 723, s
DEVEGY v BEEGD 2 L 3EL Do 7z (T,
KHELT—72).
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S BFBRDBFE I NG, L BBEERYA FHA
VISR Z Y L2 E L TOL BT RS0

APFRTE, CORBARERML, iz Evy
9SO EOFKRERAT, KIBEE T LE ST LR

LDV Y PRI Y =TTy EY Y cDNA %A A
73K NEKi) 6ot 252 v R7F R
& 7] His #27) L LTCEET LY 71 L
fz. TOR2ZZ—DNAZHOVTTLENFILZZEF
HiE L, Sohan o —0OEKRERRKEEY B C
Tol-t A, BEGcHfizo ey (MUF
Emb55 EWET) & VRO EDPEEZINT WS Z LD
brole, IHICHsYZ Z72FALTXFL—Fh T L4
sma= r 797 4 THEE EEHR O tEmbS5 ¥ o8O H
PRET B LA TH o7, T LENT LI
ZOIEE LTIHEWDDTH 273, HEOE VTR
ALVED VG UNRIERBLIENTE L,

. MREHTE

1. M8

TVLVENFIVAFKEZX Y b (X275 —DNA, 7
LENF L ZaryEr v bk, BEEEHERE) B
X OV His ¥ 7' & 5~ 7 4 — pNC-HisT, fHl[REE,
IAr—rvarxy b, RIBEWDHSaa v ET Vb
Vi, FHINAAREOEA LKL, TLENFIL
AREE O 2SY Kilh s & O TM #5413 % v + o3
EHE > CHHBLL /2.

2. AE

1) RN T —DIERK

TYRALYEY VY DNAZBERMEL, 54—
moEmb 89F 5’- ccacgtggatcecgecctgatceggetgaggge 37 &
moEmb 555R 5’-ccgcgaattcetcacttcageacagtagaatee3’ %
FHv>, Prime Script taq K U A T — €I & b PCR K
AT Vo lo, FORARY) T H % 500bp @ DNA W i
%, X512, BamHI & Eco R1 TYIWT L 72#%, 74w
— 270 EHAWTHELL /2. #B~ 27 9 — pNC-HisT
1%, Bam HI £ Eco RI TYIWi L, WiV v (L%
WME L7, ZOFRBERXI &=z, =Y EY Y DNA K
Fraff A LFEH AR 2 4 — pNC-HEmbSS 2372, T
ZHVCTRBREZPEHERL, Bonhican=—X
D 7523 FDNA 2Lz, A v ¥ — A XD
ELWwZa—r%32%, BigDye Terminator v3.1
Cycle Sequencing kit T & ¥ 724, DNA &~ —7 ~
# — ABI PRISM 3100 Avant Genetic Analyzer (Applied

Biosystems) CHILHIZIZHER L /2.

2) JLERFIAOHEGHREABI IV EY Y

&V INT B DOFKITHET

BRI 2 TR L 72 B 79 2 2 F D DNA %
BEIL, JLENF LRI VET Y L% NTP
TIWEREH L 72, MTNm 7L — F (TM 53, 20mM
MgCl,, A=A 2> 10ugml, 1.5% 7#H—) [T37
C—Mbsas L7215, an-o—oHRAMEH L~ an
Z—10fHicoWnT, FF <A T (FKIEE 25ug/ml)
&t 3ml @ 2SY K (2SY/Nm) B X OF TM Bt
(TM/Nm) 12 ZnZnhlE L, 30°C, 120rpm CTHFEE L
7o 24RFREIEE L2 £ 2 AT, TM/Nm i< o FH &
WD 503ml 2 & D72 LERD LBM40% 7)) 1 —
WVERMLTZ Y — LAy 2L, —80°CTHE
2L 72, A8 H T U, FIE D 50.1ml &2 L h 72 L
2 x SDS-PAGE # > F )Ny 77— LIRAIL, 98°C, 3
SyREnE U S kB R & (R R L 72, 60 IRFfEIT2 1T 1%
BEKTL, HBEOEOAZBHEA LT,

¥ LA SDS-K U 7 27 U7 & R7OVESIKE)
(SDS-PAGE) T#HEL, U, b=tutilo—2
fEic & v 7 E2EEE L 72", $1 Penta-His §ifE (=
JAE 7a—VHR, 77U, BXUh i
YU (DY ERY 2o — U HiR) Y &Rk
LT xRy 70y bETVEMDSS Y VI E
e L 7z,

3) AZL7AOXKNT T T 14—

VIR B DS

fH#az rEmb5S 2 v 8 2 HEZEHKBET 5 7L ERN
FNVADI7O—vERYF, TV —IVA Ly 7%
20ml @ 2SY/Nm ¥ #112 i 2 T 30 °C, 120rpm T 60 I
MRS U7, B % 5000 x g, 4°CC 150 EhE L
B8 FiE 257, Ni-NTA 7 7o — 2k (75 v
#)04ml 24 5 LICHREL, H 5 LNy 77— (50mM
U UBEF b U Y LR pH7.2, 0.3M NaCl, 10mM 4
Y —)v) T L 72, BEEE BIEIZ045um T 4
WY —IZBLIHBH T LTk, 10ml OV v EEEE
HiEE L I0ml OHh F LNy 77 —THkEL, Al
ZiE, AT LNy 77—, ZRFN50mM, 100mM,
200mM, 300mM D A = & — ViR L 7z A i %
Wiz, EHIESY 2 —EF & 5 T SDS-PAGE % {7\, R
Qhic kb & VRV EDNY FEREERL /2,

4) BENMB/ICL DT I /BT ORHER
100mM 4 S &Y — L CIEH SN HT & b 4ug %
SDS-PAGE THBEL, 7~Y—7 VU7 v k7L —3
BEITONY REER L., Tk oy R0 H

lc&BdITVEY VY
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TVUVENFUVAFKHRIC K Bz v eV vy v HDFR

L, 8= F7% b7 3 FCTRILT VI MLEFTo 752
FIUVN YTy vl E3ITCTifTo 2. T b
ZFULTRTF Pl U, RRERTEEE S
(4800 MALDI TOF/TOF Analyzer, Applied Biosystem #:)
e, R7FFo7 I BESIE, MASCOT 7
— % ~_— 2 (http://matrixscience.com/) I & b [dE L 7=,

m # R

TLENF VA ZED 3 DD 70— % 48K
Riks# L, 555 5% SDS-PAGE 2372 (X[ 1, A).
TM/Nm 1 (K11, A, L—> 1~3) X b 2SY/Nm
B (K1, A, L—r4~6) TOHHHEY >3
JBEDNYEDRE-oE 0 RA T2 rEmb55 % VoI H
DFBINTIE TM B & b 2SY IO 258 L T\w» 3
ZEBbdoT, FUEE%, $iHis ¥ 79ifkTY =
A vTay bEBIholb Il A, EH 5D
BT H20kDa fEIc Ny F2ERT 2 LN TE
72 (M1, B)., &5z, 2SY M coiEE g2 i
vEV Uik T 2 2Y v T ay b EB RS (K1,
C) &, 2ARKDNY FPED NI, SEOEKETIE,
cDNA H S HEEIN D & v 2B D813 20kDa T
»%. His ¥ 71, NEKIRIGEBEINTHDEZ EnD
18kDa D3> FTlEA LA X oK (C R o
{ODPDT7 I 7P RIEL TV E I ERTRINE,
NARSHICERE Lz His 2 72 FH LTz v eV U

A B
Tr AT —=v

Penta-His

¥az 4 828 % Ni-NTA 7 H 0o — 2 2HE L5 F
L—=bhoL0u~ T I7 4 %707z, BT LK
EBREEPT, 439V —LVOEEY LA TEE
{To7 b T3, rEmb55 % v 78 iZ, 100mM £
=V TTRUEHEND L bhroiz (X2).
WHENZHTICEETNE 3ROy 828 (K2,
KEH) DHBH, NUFR1LENVF2EYRY T 0
v b CHER I N D D E—KT 3525, 30kDa LD /N
VE3WOWTIEAHLRY VRV ETH 5 Tz,
BHESD 3 DD v EREATET 5720, BR
KENCRMEL 729 VRV BDE NV FE, FIVA Y
TrrvEitl, ER LT F ROT I FRELS & K
EIRATAVE B4 H7 %5 MALDI TOF/TOF Analyzer Cf&HT
L7, MASCOT F—4_R—2Z2 kb, NYF1LNy
F2ik~7 2z EYr (EMB_MOUSE, P21995),
NYF3RAFIAT VI ILVLEFFINES VR
x 7 —+ (KANU BACSP, P05058) T& % Z & 2
HTEL, NVFIL, 2 TRES LT & LY %,
¢cDNA 75 FHEIN 7 3 /7 BIdd & s 5L, »
YRF2TRCERBDORTF FBRE SN TN
YR1ITRBHENTW AR (K3), N F 1,
CERMP DRI NTI0D 5197 &/ BRFEILs 235 <
ol T TH B EDHEID SN,

X 51T, 500ml DA Z ARDEEEER TV, DT LY
O F75 7 412k b tEmb55 % o8 VB R KL 72
LT A, 200ug DIEDH - 72,

bV AV

kba 1 2 3 4 5

100 —
75 =
50 —

37 —
25 =

20 —

3 4 5 6

1 rEmbS5% v 8 2 /E DFIE L HER
L—rlbd, L—r2L5 L—r3L6ldE—ofzAeEE, 1, 2, 313 MT/
Nm 554b, 4, 5, 6 1Z2SY/Nm i CHifE L2858 B, At 77 A7) —vTaY
VRV E R YE, B Pt Penta-His Hiff, C: o v vy Pk, REERHITRL

2ARDNY FHEmMbSS 7 Vo2 ETH B,
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moE & T
50 mM 100 mM 200 mM 300 mM
kba CMFT M W1 2 3 4 5 6 7 8 9 10
20 - NN
100 — (Rl
75 — P i
50 —
7= s -3
25 —
T -2
o 1 = 3]
15— el

X2 Hhosrzu< b5 7 44—k % Emb55% v o8 7' EDfEHL
CM, k:#E biE. FT, @b, M, ~—Hh—. W, W 155 1037AH S
OFF. KU1, 2, 313100mM THEHE N3 2D Y VR VEDOMERTT,

T 7 VIR AL
10 20 30 40
MKKRRVVNSV LLLLLLASAL ALTVAPMAFA AGSHHHHHHL

v E YU
50
VPRGSRPDPA

100
SVEENVILEK

60 70 80 90
EGDPTDPTFT SLPVREEMMA KYSNLSLKSC NISVTEKSNV

110 120 130 140
PSHVELKCVY TATKDLNLMN VTWKKDDEPL ETTGDFNTTK

150
MGNTLTSQYR

160 170 180 190
FIVFNSKQLG KYSCVFGEKE LRGTFNIHVP KAHGKKKSLI

200
AYVGDSTVLK

K3 cDNA DL PHESINZHMMmZ T vy v 2807 3 7 BRI
KFEF AV R 2 6RBENERTF ROES, 7o —54 1% Ny R 125

s niz 7 F FOmSERT,

V. & ®

T EY U, NEKEHD S Tset FAA v, Ig F
A4y, BEHERFAA Y, AT AL Y26k %,
tEmb55 % v oS 2B 13158 7 3 J BB FE D 5 72 B T-set
FAAVIERIGL, 3MHDY 2T A4 v EEE2E5T D,
TLUENFIVAFKBERICE > CHis ¥ V& QW5 v
NRIBELCHEEAITDLIENTEL, 61T, 1[H
DA T LTEMEOERE L THETE S Lbh
Sl TVENFUVRAFKERTIE, 1Yy bLoiEE
WicBWwT, iRz v R 2BE LT T»HE S
V275 L) QINEPERESINTWS, Emb55 & v /%
JHETIE, 1Yy PLdH7zb Tlda00pug DINER DT,
— M7 7L ENF OV RFEHROIE kL IR
v, L LaAs, TLENF LR R
BEBLUOA T LI 257 4 — MRS ICT
FHDT, TUVEYVOBEMITICNE Y VR IH

2O DDIIF T AELEZ NG, &6, 4
W 7P VEETE LD, FEEROMCRE SRt
T A LI KO REEPEINT 22 LA 6NT
WBSY T e VICBILTY, Thb D&t EE
FEfdaztick b EEEEZALESE2ENTES
2H L,

AR THOI T LENFILV AR RE 70T 7 —
EIEEME O C EDRETH D, tEmb55 Y VoI
T, HELSOBRBTREREOR Y T F Fofliuc
CRIBHR DML THL o e DT RRWESINE, &
TRDBSERN TR 5 7= D%, 82 FiETh 023
TH 5D, CARMEANC DI b LT W»WT 2/
& EN TV A AREESE Y, F 5 LRE ORI
Tu 77 —¥HEAZIRNT 2082035 50 Livk
vy

TV ENFOVRAFELRTCOMBERIE, TLENFIL
20z Ao an = —i3ERO 7L — F LT nE
VDABRE LMEETET, au=—%2 L — b
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57— FAKRESEZ RO R T LA Y v 80
DHBMMET T2 LTHB. AWFETIE, TORME
MEREET 27201, WERREGZD 2 0 =—2 6K
BEEZBI ot RTOI/a—r %27 Uta—L 2
by Z7ELT—80°CTCRELZ, ZVka—LA Y
2ERENT LT, FL— Mk 2R S 245
D72, BERRFICHIEZ ¥ vV EOFRIL L
WAEAITH LRI/, V=LA YD
D OREE L GAE, IR B0
HAEABLIENTE],

E
DNA ¥ —7 v ¥ —, HEOFHEOHEMICEL T, Fasb
RFHAREN SR EIR, ERESECREA B O £ 338 % 5
F7 LI HEERT 5.
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Production and Purification of Recombinant Embigin Protein Secreted
by Brevibacillus Choshinensis.

Keiko ICHIHARA-TANAKA

Abstract

Embigin is a cell surface transmembrane protein whichi is classified as the immunoglobulin (Ig)
superfamily. Embigin is thought to be the cofactor of monocarbonate transporter 2, but its function is not fully
understood yet. In the previous studies, I produced the recombinant embigin proteins in insect cells, mammalian
cells, and E. coli cells. In any case the yield was too low to use for the research. In this paper, I designated the
recombinant embigin protein, rEmb55, to be produced as a secreting form in specific strain of Brevibacillus
choshiensis characterized as lacking protease activity. First, the mouse embigin cDNA fragment encoding158
amino acid residues corresponding to the I-set domain of embigin extracellular region was amplified with
a set of specific primers by polymerase chain reaction, then the fragment was ligated to the brevibacillus
expression vector pNC-HisT in frame to the cloning site, obtained the pNC-HEmbS55. After the confirmation
of insert sequence, Brevibacillus choshiensis was transformed, and many colonied developed. Several colonis
innoculated in the 2SY medium cultured for 48 hours, and successively secreted the rEmb55 protein, which
was able to detected by both anti-Penta His antibodies and anti-embigin antibodis by westernblotting. Next, the
rEmb55 protein containing culture medium was applied to the Ni-NTA column. 100 mM imidasole effectively
eluted the the rEmb55 protein. As the eluate contained three proeins, I confirmed their peptide sequence
using MALDI TOF/TOF analyzer. Two proteins were the rEmb55 protein; one was the full size, and the other
was deleted at carboxy-terminal end. Finally I obtained 2004 g of the rEmb55 protein from 500 ml of culture
medium. This yield is low as compared to the Brevibacillus expression studies, but this amount seems to be

good for examining embigin function.

Keywords: embigin, Brevibacillus choshinensis, recombinant, expression, purification
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