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Analysis of Toxicity in Escherichia coli from the
Expression of Human Purinergic Receptor P2X,
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In general, expression of membrane protein in Escherichia coli is very toxic to the host organism,
but the mechanism for the toxicity is not clear yet. Expression of human purinergic receptor P2X,
was found to be extremely toxic to the host E. coli. We examined this toxicity by isolation and
analysis of less toxic mutant proteins. We could isolate 30 less toxic mutants of P2X, after
hydroxylamine mutagenesis. Western blot showed that all of them produced proteins smaller than
the wild type P2X4. DNA sequencing of two largest mutant proteins showed that they were lost its
second transmembrane domain. Localization analysis of these mutant proteins showed that they are
not in cytoplasmic membrane, but in inclusion bodies. These data showed that inactive truncated
P2X, is not toxic to E. coli and membrane integration and functionality of P2X4 may be needed to
show host toxicity.
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sk de A ZeEEo of 25-30% =S AFASH Az GAZE w5 D571 WECITHD).
H, SFolvt B 22 71290 AR tAE, A2} o Bud aeAE o] il 2 Alel=
AZZE AFUACIA, <F 79 A, &4 5 AE o ul-e- =B, AaL o) AEek Aee EREE HE ol
Ab 5 BE9IEE A 28l Bolske Tld Folok o] A" vl Hh2, 8). 53] Al At & < e w2
Z93 A Zgo Tslr] WFEel HkuAe o7 HEE] Al 8 A|(neurotensin receptor)®] A5 EH Wolgd Azt
oFA| k] A o] Eol gtk AlFolA AujE= 22 At “d(maltose binding protein)] &% FEHZ LAAA
oFA|e] oF 50% A=r} BohiAe] AdFRl G-THAE AF At AIE 100 g & oF 3 mgo] Hxo] ThilEs IS 3l
4-A(G-protein coupled receptor, GPCR)E 2I8-H o=z 3t} o Budk vp Qoki3).
3 B3se] glorie), AFNN 7P gel Bele oA 100 WA 18 gl SErae] W] ofele ol
N %ol 14 AE GPCRO| A8AolkE BuE Aok, 84 DA ge sede 22 gulde) wie] 2
sghdo] AAAoRY Ao we Fad wud 3] ofFolx7] Mo sehide) wHow A% %4 ujFol
TN BT A o) e AT FEY WA WALTI} AbES) Wey) wiReld. o EAE A 9
gk Aole HuE F §ls AEE FJX-A ok gamd sted Walker 152 o] U@ S fesle & A &
A7t olXE HAHZ 7B 2 olfre 84 duiEy 2e T Ed¥o] #F E coli C413}F C435 =3 vb JTH9).
g, 53] ofe] W 9s JiEAZs daksuthE o o]Fofx C41/C43 TFol wigt Aol = ol
(multipass transmembrane)2 A Z3H DNA 7]&S o]8a & T T7 RNA polymerase2] UV5 ZZRE HiEo Holr}
Yofytyr, 1 A3} T7 RNA polymerase’} ZdFRT; o H
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ojste] 2 W B vulde] Wd Swr) BEF urh
SFAThe ARAS 9 HcK12). 2 Az vjoel Rujg =
Aeuas) Ao ke Fole F vl F BHeho]
AR Mg mEFe) HsEthe 2RS AT, 2
C41(DE3)Y} C43(DE3) @7} i BL21(DE3)Et} &3

@l E S go| Aikele olfie HATHAEY fFEFE =
FAEZL o= BE O 2] wiiolgiar ZEAATHI2).

FEle v Il Al2E g ZRAES] 8o F G
protein-coupled receptor (GPCR), o|-2xd, w54, =&
& T TRk gehil g ) i IaEs AlEskal itk A
< Ee dHE oA el dS opr ek 3 IEY
2 AEE e gehilde] dhgo] 2 gojd-S sk
53] AlzEnfole]ad: wE|E] Q94| phi6o] F-o|THThiZ
(major envelope protein) P9-& §HIEHZE ALEE 79 &
S A= gdamiFe] 70% o)do] waEs RISt
(Jung and Lim, in preparation). ©] ¥4 Fol $-gl= by
A s dAEd 295 553 X 548 Kol
= @S THsE, 53] 79 F8A1Y 4E< p2X, 9
739 2 FAo] ksl Alstsich

FAFEA P2XE AE vl EAl8kE ATP 5 Fd9]
A3t 93l B271 delv= olAldZ 77l9] AMEER9]
&7 JK10). P2X,= ATP] Aol sl el 2+
AL, T o] Ade ge] 9E EHRlo] F i
Bl Qe Solgt 725 7HITKS). oble Tw) FlolEA|
T B AEE Zoll fjAIE Al JHe] MBEfYlo] B
ol AdS Ik dEA UTH3).

2 ATe AN A A4S vEe 7 79 8
A P2X,E ol8ste] wrhdoe] shidd w vehe
o] Q1S gt} sk P2X7) IEE e HAdo] ¢
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olEe) YTzt HEY 9NE BAFOZA uHu
W SA4ve] BAE Lolna stk
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o7t FU4EA P2X,e] cDNA  FE(Accession no.
BC033826)2 21C Frontier Human Gene BankZY%-E 743}
Fom thilz 9B B uS. pCRE FE3}1Y t-vectorol| &
2%t & e e SATh P2X,o bl AMgg FEks
"= pRphi69-P2X+= Invitrogen2] pRSETa vector =A%,
Z2x Sl Ao] Pseudomonas virus phi62] P9 T Ao g3tk
i e THHES AGEJAKFg. 1). 40 22
Joll= Epicentre Biotechnologies®] E. coli EPI300 T5E,
ol ko= BL21(DE3) TF2 AME3kiTh

Hydroxylamine mutagenesis
In vitrod|X] ZT}AU|E DNASE T2 o] A)7]7)

$13) hydroxylamine mutagenesisS AF&-3}3t). Hydroxylamine
€42 0.17 g hydroxylamine hydrochloride®} 22 pl 5 M
NaOH$E 2.27 ml9] 575l 41o] 590 $, 1 M NaPO4(pH
6.8)S AH&8te] 8] pH7L 6.70] HEE SHInh FHIgH
Z2}~U|= DNA 2 g 100 pl hydroxylamine -8 7}
Sk & 37°CollA] 20417t &< WHS-AIZl & spin columnS- ©]
2314 DNAS AASIHE o] DNAS EPI300 -5 &=
Agslo] £ F2YF HHES T F, o] FREYE B
7 A AN SEkEv=E AARFOEZHN Bl glold
Y& 4tk o] go|HejglE BL21(DE3)] ¥4
A7 P2X Akl 54 Aol et gt 2719 2
FUE sk, ol2RE ZEY A7) g8 iEE
30709 2 S2UES =ghA BAEth

Dot blotz} western blot

Hydroxylamine mutagenesisZ5E Adgt FZUE 50 pg/ml
o] diujdo] H7kE 10 ml LBl 22t HES ODepod)
ol 0471 2 w7kA] Wit ¥, HF F=7F 02 mMo] H
& IPTGE %ol P2X9] 2dS FE3l3, f= F 42170
< O WYBIath o] W WY EE 20°CE AP
Western blot-S H]9F) 6 ml, Dot blot-> el 2 mlol|A] A
X5 FAS] dFsack % AlEe] 20 mM Tris-Cl
(pH 6.8) 8L 7I5l] ODgoko] 1.857) H=E EF 9
F & Ak 5x SDS loading bufferE 715l 1x SDS
loading buffer7} E=2 319tk ©]Z 8& B9 B A7 &
HIE 2338tk Dot blot2 2+ AlRE A9, 1/3 3|49, 1/9
gMdoZ vk F F 1 wH nitrocellulose Fo]ol o] AA|
3tk Al g8 AP Azt AREFS] SFHIE
Y P9l thdt dAl|(mouse anti-P9 polyclonal antibody)E ©]
fatdor, P9-P2X % ©ES chemiluminescence '
o2 AZ3tE Western blot-2 w2k 6 mlolA =73 Al
3£9]| 300 wl<] PBS buffers H713+ 3 229} gajsto] ARE-
319tk 5% SDS loading buffer 75 plE ¥ol & #& & &
ol 34 glo] 12% of=™olrlo]= o) SDS-PAGES &
P3tch TS nitrocellulose membrane®]] electrotransfer
3 & dot blot¥} 22 WHOE Po-P2X % WES A&
3T
CHHE] 21X AY

pRphi69-P2X-mt24 Zefxm|=9} thzxd Zefsn=g]
pRphi69 Z&}xn|=Z ZHz} BL21(DE3) &5l FEA$HA|
21 & FYAE E3sh= LB 11 mloll HE F 20°Col] vk
T} ODeodte] 0.59 W 1 mlE O FH 7|11,
10 mlol= IPTGE Y¥Wol 02 mM SA| & F 443 F<t )
ettt QAlREste] AEE A3 F 0.5 ml9] sonication
buffer (20 mM Tris-HCI; pH 8.0), 0.3 N NaCl, 10% gly-
cerol)oll AIXE =21 & 253 B3I TE AlEE 16,000xg
22087 4Rt IHELS 1x SDS loading bufferoll
o] Bt A5He 100,000xgE 17 B ZuLY
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pRphi69-P2X

Fig. 1. Structure of expression vector pRphi69-P2X. Plamsid
PRphi69-P2X is a derivative of pRSETa and P9-P2X fusion
protein was produced by T7 promoter.

ArEsidth. 2usdiEe] JHELS 1x SDS loading
bufferol] o)1, A5HL 5% SDS loadingS H7}ste] 1x
TEE EUTh o] M L EE ARE 12% SDS
PAGE®| 71 & western blot>. 2 POEH Al po-p2X §-3¢t
WAS AESIATH

o

DNA AR

EPI300 %39 4] pRphi69-P2X-249} pRphi69-P2X-214 =
g2rE2 AAS & T7Z2wE 9 T7 Erulo|gd] s3]
= Xlo|HE o]g3sld ¢k F DNA AE A4S 35t
A P9-P2X gAY MEE doliick

Zo Y

p

P2XQ| thEd S4ut M8 47|

FAFEAe] 95 P2X,= 388719] olu|Alo g o]F
o171 ligand-gated ion channel©]™ F 7j2] 2Hs3(transmem-
brane) =¥|21S 7t} o] gl A WA Exo g thi
A 39 FERRE FFsle] T7 Z2WEI9} Pseudomonas phage
phi6S] P9 TS 7}x|1 Qi WEslE] pRphi6ool] 4H4la}
o] pRphi69-P2XE A Z51GTKFig. 1). |2 A A= Zajx
"= pRphi69-P2XE T7 ZTERE]Y] ¢&le] po-p2X &3¢t
WA Yk

Zg}2v]|= pRphi69-P2X ZFE P9-P2X -§3chilz

Lo
3

A A Lol T WA 54 9

S E. coli BL21(DE3)¢l pRphi69-
P2XE =J3IRHY FAAHEAE LB-Amp HA|oA o5
22 Z2RYUS FA%ItHFig. 2 D). o] F2UE HAM)
Aol FFINEY 2443 Tl = Ag7go] TEEA] ATt ©]
213l A= LB BiR|olA f-=A(inducer) 7} glo] wHEo]
A= P9-P2XRIO 2T AME9] /o] A3ES HAFH T
g3t HEE o] 83t HHAS A= 15719 St FollA
P2X7} 7HE st 54 BTtk P2X 9] ERE=R] ATP
= & giRtely HiRle] &A1) wliEel vl p2x7)
HEhd p2x 9l Agde gelA @ Aol o] A3tE o]
AL Ealo] K', Na', Ca™ 59 dolo] ¢ & 7=

= F Utk oA ErF St
pP2x9] 5%t 5442 wiohid WA dubdo g Jeh=
EAROE ofolLe] Exz 1k uhAe] wd wlEYd Aol
' /KR 7Fseith o] 7R wEw AZEAL P2XUt ©]
2AdEAN 9] 715 & vt YR, 7158 gojd p2X
= U g xjEle X 540 LAY 2 Aol
ZIiEth 92l P9-P2X 9] EUHolE ek o]F 4
o zy o] 7HAE HIAEsAL TE & 548 82 P9
P2X Edwo] A A z3lar o] wWo] T Ayl oy

EM0| E0{E P2x S¢itHo[|e] £2|

Figure 19 o] F50] 98|17} ARSg 71 -84 P2X+=
2719 B 53 =H1E ViAlE giER opre udd) 1=
Al o] AlEujel, Y= 23 THlfle AlEE v e T
25 7He Aoz AgEda). 18y $Evt dFske
P2X, isotype®] 7157 THlel] thgh 7412 FEIE {ick
A gl P2Xy 7t Bole uide 548 49517 Sl
A Aeixie] E Aol (site-directed mutagenesis) RU= F-2F
9 E9do] WS skt AAE pRphi69-P2X plamsid
£ hydroxylamine -8l 20A]3F €7} DNA WolE& =3
< T7 RNA polymeraseE A4FslA] &= tlZd4 EPI300

Fig. 2. Isolation of mutants with reduced toxicity. (A) isolation of mutants. (B) growth comparison of BL21(DE3) harboring
(1) vector pRphi69, (2) wild type pRphi69-P2X, or (3) mutant pRphi69-P2X-Mt4. In A, various sizes of colonies were
observed and in B, mutant strain produces colonies bigger than wild type, but smaller than vector only.
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Fig. 3. Dot blot of 30 mutants with reduced toxicity.
Mutants were grown, sonicated and then normalized to have
the same concentration of proteins. Samples were diluted to
1/3 and 1/9 and spotted onto nitrocellulose membrane.
P9-P2X protein was detected by anti-P9 antibody. The first
line, no dilution; The second line, 1/3 dilution; The third
line, 1/9 dilution.

Foll FEH@et] EAMo] golBejE At o] 2
o]22g]E T7 RNA PolymeraseE AJ4Fsl= oA+t BL21
(DE3)°ll F2HEAIZ] 5 LB-Amp HiA|ol] =28}3]th o] of
A= F2UEL oda o] ofF Fe 74HE1 WHE
@ IS AL WS B 19 FRA o o

Job elithFie. 2. B2 27k 2 FAR8A
U%C P2x 9| =733 fo] 3l Ao)7] whiEel, FAo] 7
%—ri Zhe FRUE T 202 Ay weba ofd
3 pRphi69-P2X 9] FZUe} 313] FHEEE At A7]9
E2Y 30705 88ty olgo] A4Sk P9-P2X o
W g EEE whjde] S Golrgth

Dot blotS 0|83t P9-P2X el HE ZA}

Figure 2014 =717} & 22U+ o] F24Y9 AE7} 71X
I 9= E2R=V]|E pRphi69-P2X 2 Q1S F/do] o RTh
Aths AL nigitt. 28y ol8dk 549 At S
olo] wW& P2X¢] 7|e WtE A3 ZRIA, EE T
P9-P2X ThilFe] W A fEIAE & F Rtk A5
Eo] P2X fAAR= oK FY3h pRphie9-P2X 2] T7
ZERE] Rl wol7h dojubAy Fefn|=e] 7k 7}
Folexe Hol7} dojux F2Y A7t AXE 2EFS B
A Aotk wEbA oA A 30719 FEEC] A=
P9-P2X Aol kS Pool thdk S ]85} dot blot
o g ol Wkt 30719 2ES ZHEQ} WA 71
gk uke} o] wiek & AFiARl Il RS HuE F Ux
£ ODew#ks o83t EFslstairt. *124 Ao, 3u 5]4]
A onl] EMAS THET o|ZHRE 1 WE nitrocellulose F©]
o] Hojred & anti-P9 antibody S ©]-8-3} z}2te] o)A 7}k
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Fig. 4. Western blot of mutants with reduced toxicity. Cells
were grown, induced to produce P9-P2X fusion protein and
applied to SDS-PAGE. Proteins were transferred to
nitrocellulose and fusion proteins were detected by anti-P9
antibody. M, size marker. Lanes: 1, Mt3; 2, Mt4; 3, Mt7; 4,
Mt9; 5, Mtl0; 6, Mtll; 7, Mtl4; 8, Mtl5; 9, Mtl9; 10,
Mt22; 11, Mt24; 12, Mt25; 13, Mt26; 14, Mt27.

D= P9-P2X St A S AESIHTKFg. 3). I B9 $
g7 AdEs F 30709 28 )9 aEo® Ao h

107]9] E&20|ME P9-P2X wHido] AZEZA| Fgron
(HolA Mtl, Mt2, Mt5, Mt8, Mtl2, Mtl6, Mtl7, Mtl8,
Mt20, Mt21), T2 1079 E2oX= 2o ofko] ZA thl
Ao| AZEYIMLt6, Mt9, Mt19, Mt22, Mt24, Mt25, Mt26,
Mt28, Mt29, Mt30), %] 107]2] & FolMe £ A=
9] P9-P2X ©iEo] AEEHUGE A WA I1F = P9-P2X
G o] He] AEHA @v FEES 7 dlde] I
TAZE e F8oE ddd e =4 ENojge 98 &
Aol grA] ¢r=t) wEbA F WAl 2FT A WA 2EolA
14712 E85 AEste] A5 Ptk

Western blot2 0|28t CHiE 37| H|w

Figure 39] dot blo% A=z %"dtﬂo]xﬂﬂ' Arehe
P9-P2X ,4 /g-r/Hz'}?l D}Hﬂ;ﬂo] o]
= FEJIA el g Xq—“i* A|Z3HA %E‘:]'. A P2X &
Zpe] ARFAAN FAIESEZ WG, ]Tﬂ gk EAHo]
A= P2X7} §le P9 D ATES AL A1), HEol AR
gk @A7E pool gk Ae]7] wiiell dot blotol M= ZIsHAl
U= Flojtk o]¥l wo| g wky Qo] Hrl X
P2X 7|50l w2 542 vehA] &S Rolth o] gt ¥o]

= $E7F Y8ke P2X =40 gk HAnke] FRE AT
75}‘:} tixlel gige] F7)7F HAdoln MPYE U
5Ado] AR v dlAds oY vln- FASHH &
A HAYUS g B2 FEE IS Zoltk wEhA ZF 4
Ho A7} kst DA Z7]E Western blotoZ PolR
712 stk B2 o] 537 wuilds Wdshs #HolA 67



(Mt9, Mt19, Mt22, Mt24, Mt25, Mt26)¢} =7+ Fx o] 13
S Hol: WolA| 87I(Mt3, Mt4, Mt7, Mtl0, Mtll, Mtl4,
Mt15, M27)E AE)3}e] western blotS G333 THFig. 4).

Figure 4= 14719 =744 74 SAwolA Tl ojgh
Western blot A3}o]t}, $-4 Anti-P9 antibody®l] 2]l A&
He didoe] 22 FEX = F /9] WiEE BHte A
o] 7ol Hi(lanes 12, 13, 14). Z M= Fsl= T Ao
Z17], % SDS PAGE & W] A5 BolA ¥drhe A 55
2HE uf, F Jje] W== 2 A9 momomer?} dimer
Mz AR dubEo g wghilE o] 739 SDS-PAGEA]
AEE ol wamdL 27578 XMZ 9A 2o Eg5
2| ka1 Ao] Aol @] wjFel] =gl F o] SDS-PAGE Al
o= AEE EolA &=tk Figure 49141 30 kDa ©]%) =7]
o] eldo] HAZE M9t Mtl4E dimerS FAEA P
AAY Holw, dhilde] 77} ZE4E dimer d/do] F3
3 AP HLlth oY paxU) wrEE AEL trimerE T
dEtks AHRKGS), P9 o] dimers FAES 1T
u(Fig. 6 &=) Fig. 49] dimer 42 P2X HUl= P9 il
Aol B4Y Ao = HAdHTh

Figure 33} Fig. 45 Y| R dot bloto|A &2 whad
o] o] AW EdRlo] F YH <= WesterndM e 479
A A& @ HE g 5 Utk 3 dot blotol|A] B
o] HE W A8 6701E western 490l ©]&3}
B Mt199} Mt26-& westernoAE & oko] thilzo)
SO Mt9, M22, Mt24°] 739 dot blot3} 22| western
= AERto] AEHEAt F A9 A}o]32 dot bloté]
4] Aol 1x SDS loading buffer &4 3fol|lA] A|82E
2 o AEZE Fadlon), western blotd] H¢- A|EE
=3 IHE AEE EHEidvhe Holth HEEe vid
ol o]t A|Z x| x}o]Z <13k nitrosellulose &©]o|
T2 =7t @AY diERdA oA thE olfut e
© AAEAE FHA Ptk
Figure 4°] ZA¥ol|A ZFa3t A2 Po-P2X S5 ©id
2% =71(55 kDa)oll AFet= S Adse =9
oA} WEER] a1, B A7P7F B4 A2 Tl dS Ay
Sith= ARdolth ol 27 BAI% 14709 EdRolAlE
EF #o] A¥(truncated) EAROIAYS dHToh =7t
A1E-3F hydroxylamine©] 2 7|2} A|(base deletion)t} G771
AFQ](base insertion) U= X]3Ksubstitution) EAHO|E =
Fe 371E o, 9 olwiAtke] X3 of3te] P2X o] =43
RS dodle Ao] Wi FETE AS AARL oBE
Fig. 45 XA M/} Ailkele g@iide] 3771 Ald =4,
Mtl4o] Aaksls gzl 5771 1 theely), o8& ek
3717} 35 kDa A== Akldh o 7 dlde] da+-
£ golr7] 9JE DNA A E&AS 3kt
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< FdsIGth o5y AVINES oKE T vuste B Z2
I} Mt4ol e NAZE ATGERE 777HA 97] G7} AR
HOlE S-S ddeH], o] Wol& et 259 A9 ofw|=
A Trp 2= TGG7E 2= TGARE Heklt: wehy M4
= oRFET} 1307)19] ofn|i=gto] A2 258719 ofH]|i=Ako.
2 o]Fojx P2X wolAH| ©iAS Askeith Mtl49] A
582 9IX2] G7F AR WHgheZH 19494 Trp Z= TGG
7} FAIE TAAZE ulHo] 193709 ofpjiejto g o]Foix
e Wk olH Y M4t Mel4 TS FREA]
o] Aol A7 FHo] TlEs vhEY] diie] oA
y DY) 71591 ligand-gated ion channel 24|19} 7152
28AUS AoF wFEh o]z DNA AMEE4 AxE p2X
o] 7157 =HQle] AR Ao] Fig. 5°]th

S¢tHO| THHEIO| CHZEFEA MIZLH 2IX|

HEZaR] & z2 7388 oflE p2X, thildo] 28-50
WA olu]i=at 293} 339-361 WA olu|=at 2|Ho] vt E3
=919l Fig. 58 2 2= 7Fd Ao=E d=3th(11). w
4] 2587019] of|iAte 2 o]Foiz]l M T EE o
Ut 2o uhEy THRITHS 71X QA "ok o] ERo]
M4 To] tigarol A W3] Alazute] AF¢dElo] EXIst
=AY ARE Golry] ¢35t gHAS Ay Yo
31 Western blotS =33}tk

2592 NEE AT A 3Ty Azeke 2 &
HE(vesicle)E FA37] Wil BHE5o A4 Fole UiF

“

MAGCCAALAA FLFEYDTPRI VLIRSRKVGL MNRAVQLLIL
AYVIGWVFVW EKGYQETDSV VSSVTTKVKG VAVTNTSKLG
FRIWDVADYV IPAQEENSLF VMTNVILTMN QTQGLCPEIP
DATTVCKSDA SCTAGSAGTH SNGVSTGRCV AFNGSVKTCE
VAAWCPVEDD THVPQPAFLK AAENFTLLVK NNIWYPKFNF
SKRNILPNIT TTYLKSCIYD AKTDPFCPIF RLGKIVENAG
HGFQDMAVEG GIMGIQVNWD CNLDRAASLC LPRYSFRRLD
TRDVEHNVSP GYNFRFAKYY RDLAGNEQRT LIKAYGIRFD
IIVFGKAGKF DIIPTMINIG SGLALLGMAT VLCDIVLYC
MKKRLYYREK KYKYVEDYEQ GLASELDQ

Mt14 Mt4
193 259
OUT 59 339

361
N C 388

Fig. 5. The amino sequence of human P2X, and locations
of stop codons in the Mt4 and Mtl4. In the left panel, the
locations of tryptophan (W) whose codon was mutated into
termination codon in Mt4 and Mtl4 were underlined. In the
right, the positions of termination codons were indicated in
the topology model of P2X4 (11).
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M B A 13KP 13KS 50KP LDAOS
(& Y e G vl okw o Tm
1.2 3 4 5 6 7 8 9 10 11 12

- e < |P2x-Po

ea - <« |PY9dimer

Fig. 6. Cellular localization of P9-P2X derivative from Mt4.
Cellular location of mutant protein was examined using wild
type P9 as a control. M, prestained marker (NEB); Lanes
with odd number were samples of E. coli BL21(DE3/
PRphi69) producing wild type P9; Lanes with even number
were samples of strain Mt4 producing mutant form of
P9-P2X; B, total protein before induction; A, total protein
after induction; 13K P, pellet from 16,000xg (13,000 rpm);
13K S, supernatant from 16,000xg; 50K P, pellet from
ultracentrifugation (100,000%g); LDAO S, supernatant from
ultracentrifugation of LDAO-resuspended pellet. Positions of
P9, P9 dimer and P9-P2X from Mt4 were indicated by
arrows.
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