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Our study has revealed the components, especially, oxidized lipids derived from
y -irradiated FBS can act as a scaffold to generate so-called “ Nanobacteria-like particles (NLP)” .
Lipids were extracted from three different experimental groups and were subjected to be separated on TLC
plate. Individual spot was collected and further analyzed with MALDI-TOF-MS, while the oxidized lipids
were characterized with MS/MS. As a result, lyso-PC was detected in NLP grown in y -irradiated FBS.
Nevertheless, 7-ketocholesterol and oxLig-1 (7-ketocholesteryl 9-carboxynonanoate) were found abundantly
in both Y -irradiated FBS itself and NLP grown with non-y -irradiated FBS in the presence of
oxLig-1-liposomes. Subsequent characterization of those NLP specimens by scanning electron microscopy
revealed that NLPs grown in y -irradiated FBS demonstrated rounded shapes with larger dimensions than
those in non-y -irradiated FBS.



B X Cc—19. F—19,.

. WFZEBIAG S W) OO 5

HEEH DI, IREGR A 78 & 0 Rk KL
DIRNBAE & L THRE Shiziko “F /A
77 VT B3, AR Rk ek
JEEZ R E LTERIND T /3% A ML
FZDOHDTH D Z & & I BRIT TR
L7, IREEFEABRDT 7 N7 7 U TERRL
¥ (NLP) Z W THCHID A =X L L
AR 21X L &3 D @M RIEME R I
B D BT A KA B G-9 2 B L g A
B =& 1 EHEE LT, Nanomedicine (Impact
factor 6.93) Tt L7z,

BETMEAIRIL &3, REBAINLV ST L, U
Rl L B Rax 7321 | (HAP)
72 & O BEREAS AL 03B LAS O WAL AR TE s
L7ZIREETHY . REMAITSH & X0 ER
(P OAKIESZD—2>Th D, in vitro
DIEERFHR T, NLP O R iR Fe 4 R CHEAT
L. HANELLSES| LT A7 (AR i
MHEL, 20T X TiEE RS L LT NLP
(TREA L ORER) BEETDZLE2Rn
72 L7, WEEHE OB LARNIRINL L7z NLP (2
RN IgM €/ 7 a—F L HREE O
polar head <° acyl & (o) IZFETDHH
WARF VI BDHVE, RO Y R A
Wik L a A FEHW-REEBE T, 7 2
TREEIT N T N F L— M T DERLIE
BTHRSNTWD ZERHLNE RS T,
INOORBICH ES0T, TRAMER KL
ELTOTREA MBI, EERNTOEE
WEIC LV AL L2BILIEEZ RS LT 5
N4 F I xF7 UK =g v
(mineralo-oxidized complexes) TH 5| &
filiam L 720

2. WEOBRK

ARMFTE T 1L B & ST 5 Sl SR 2 B
IZfFA$ 5 7=, ONLP X vHhit L7-igE
DE RN (MS) T 247\, BPTHEA R

LB 2 BEIREEZRET D L &b, @

Z—19 (dum

)

B3 % TOBMUARE O NLP(7 /3% A b kidi)
TERUZ 31T 28kl BE TN @ERNO R
PEAIRABIZ I D IR E ik O B 512>
THETZ A T2,

3. WD Ik

(1) HAP » & @ NLP {ERIEER

TR D HAP % Fék & AR CTHID < Bt L,
DMEM B H1IZ 10%(w/v) & 722 K& H 2%
THRERAFE 21T O BiE % 0.2pm O 7
ANV HE—TAHELIZH D% NLP EkD7=8
DL LTHWE, Zivx 2 21250300 CT—F
(2 y BRPRS FBS % 10%. 7 (2 FEHR S FBS
Z10% IR LT=, 2D E/INEHR 7 7 A2l
SIEL, 37C, 5% CO2 FTA vFa—v
3 EToT, M2BEMITLIZT7TIAaK1
ABEIL L, 650nm DO SEE 2 HIE LT,
(1) - (2) OETOERITHE, HEOHY
DN & AR LTz,

(2) NLP » K &3 & B {bis g ismic

G bR
REFELHED NLP %2, v fREEFER L
Mm% (FBS) % 10% & A 3 %5 DMEM K
(Gibco, CaCls 200mM &A) IZIEE L.
37C. 5% COs T TAvFaX—a 51T
W, EIRNC I AR L, R0 20T K
DD, NU ARy T 7 —TH L CIRERR
FricHW D & TmsiRF L THR LTz, i
& LT R UHERD NLP % v #IERE FBS
TRERICA v Fax—ra L, eIy
RAFEAT o T2,

E72. BIALEE o fFl L L T oxLig-l
(7-Ketocholesteryl-9-carboxynonanoate )
EEle YR Y — Lz L,y #OERS FBS
AU B CHEIS L CE 72 NLP ORHIZ 5%
ERDEDUWINUL, /INEET T A 2THTEL,

y WRIEMST FBS £ FCTHZE L, 2 M Z
L2 8 % E TOMKAREILL, 650nm D
WSR2 HE Lo, xtifte U TR biEE %




FRWIRY—LEBHRML CREROERIEL
1To7=,

(3) NLP 25 OB A & MS fighir

WA L7z NLP g L, =0 LTIk
BAED, 0.0IM HEERERML=0bL, 7
g uRV A AR )=V EMZTHE L, IBE
AR, BUXL ., BRBEA IR, HRR. RE
L7z, SN BEZZDEE, HDHWIE
TLC 12 £ v 438 L C.MALDI-TOF-MS (2 C
BEo Tl ~ )y 7 2E LTHN
725 =Yk Fex 2 QE5m (DHB) 3£ %
J —VWIN%TFA/MIlli-Q (5:1:4) BAWKT
W LcbozmoL, 20 BHEZEH L,

(4) FETPAMSEIC L 2 NLP O#i52

(2) TH;#E L= NLP (y #EEH, HDH0
(ZIEHSH FBS ) #2hEn7 7 AF
7T 4 A7 ICHAE TR L, EARE T B
Bl THIZR LTz,

(5) FRIRRIAL LOVRBET L~ T ADF
i &2 e

B R B 6 2 F TP K AL o B D S
B L OB P2 BIE T 572012, &
DA, IRED Aoy BEBED Ads LUV &y AR
FHOEFLEHE JOREIR, B Bh#fk O F A%
@ﬁ%@@\ﬁ%%@kiUﬁ RUKSE 37N
WZ L DREG B EIT T2, JE S 2.5pm D
ARG ZERL L A% D/ RTF RV LT ILT b

SEIEER ., Qe vz,

1)Von Kossa %4

FARRGI 1. AR ER/KIRHRIZ 1 AT SUG &
. Nuclear Fast Red (B4sfa) € 10 43
sttt 2T o7, Tha— LRyl x L
SZEKVBKL, vV —ATEALE, A
T DDA T MBS &0 B2
L7,
2) Sy,

KRG & Cyb.5 TRk L7- NLP (Zxfd

LERPUL L 4CTBBUR S, fREHO
PRSI KV B LT,

4. WFFeRA

(1) HAP » & @ NLP {ERIEER

¥tk HAP % v MRS FBS WINEGHLE 72
ITIEMS FBS RINEEHTA > F 2 _— K L
TofERAE K 1ICRT, v RS FBS BN
HTIEOERE S B L7228, FEMRST FBS I
MEEH TR BRI R bR oTe, 2D L
DBy BIRGT FBS DR NLP OFZRL
BARET D Z LR Sz,

0.05 <

004 4

0.03 4

0.02 4

0.01 4

0 10 20 30 0 sS4

S it BN o MR 3EHERTFRS

X 1. ¥ HAP % y #RIES FBS A FCA ~
¥ 2 _— |k LI WE S O HERS

(2) Ma{LNEE (oxLig- D¥RMIZ

~ORBE

FRbiEE Ol & LT oxLig-l Z&Te U R Y
— A A MR L7, oxLig-1 X2k
ILDL IZ&FNsalLATa— /LT AT /)LD
LIk CTH D, ZOVRY—0h%E v BIER
4t FBS THi#& L C& 72 NLP O dsm L
7236, oxLig-l ZE WY AR Y — A
EWRINUHAICHT 28 HALK, AE
WD B L= (n=3, p<0.01),

£ % NLP JZik

030 -«
025 4 Kl
g 020 4
3
3015 A
-]
a
o 010 4

005 A

000




2. FR{LIEE (oxLig-1) Y &R Y —AEMO NLP
PN} -7

Z OFEFD G | oxLig-1 3 NLP JER D &85 &
R0 DD EAIRBE NI,

(3) NLP 76 OfgE i & MS it
y BN FBS TR L 72 NLP IR 72

TREZBET 5720, v SEK/ERSY FBS
INT LV B &7z NLP, B K OW{LAEE
(oxLigDEH/IFEEH VAR Y — LD X
VR L7z NLP o2 ot Lz ig
Bowgsr v~ 777 4— (TLC) %17~
72

NLP lpid
Wy-fluorescence
r Now

iradiated adated

TOP we

3. v BREGH FBS #NtE#% NLP o TLC fif
Hr

S 5, TLC fTIC L VI b N A0 &
AW T, MALDI-TOF-MS £ XU MS/MS %
17572, MSFRITICE Y v #RESH FBS L0
i U2 IEE 0 b ERLNE - 23 1 H & A,
MS/MS (Z X ¥V 7-Ketochoresterol & & DT
AT NMARTH D oxLig-l NEFENTWNDH I &
D BN o7, BT, oxLigl VARV
— LRI LV B Sz NLP 126, K&
@ T7-Ketochoresterol & oxLig-1 NTFET 5
Z L MS T R i Sk, MS/MS (Z
IVRETE,

y #RHS FBS TZAK L 72 NLP 2> Sl L
TZREE D B3, MS fi#fric &
—, A7 43IV ] Lyso-PC &3

N, aL A7

Sz, Lyso-PC ik, BR{b OB X
CBNLBLIEETH D, 2L AT v—)Lg
It © & #% B K EZ L B bh b
7-Ketochoresterol 35 & T oxLig-1 Z i
H70ITiE, S BICRHIIC NLP 2 K&
BRI OMNENDHD EEZBND,

(4) FE7BsEEIC L5 NLP ofiss

y #HEEST FBS %N L7z NLP (ZIEH S
FBS /1> NLP & L TE Y RE <,
ATV,

yiREB AT FBSFANLP EMETFRSEMNLP

4.y FRERA 13RS FBS IRINEE %
NLP O E#ARE - HigsEc L 2822 Bar: 500

nm

(5) ERRMAS L OEBET L~ T 2D
et

FRAE SR OFRERE 2 V<L BT IR AR
JRE OGO L A A=V 7 MS fi#
WaAToT, BB A, IRED A, BN AE
FOBHRPAVBEOBEAIEL X OE#ERD
FRREI A 2B | MR E, AR LR RbUE
2 X D5t B8 L O MALDI-TOF-MS (2
oA A=V U THABT 2TV, BRI
BB DIEEHOS AR L2, A
JRALDIREZ Db DPBE I N2 d o> T2T
W, AKIEERERET IV~ T A% VT &
1To7,

5. GIRILIFRET N~ ZDOEMHEED Von
Kossa 404



ARG ET LV~ 7 ZOB Rz E
2B IRACEF AL IX. Von Kossa Yfids X (W FE Sy
W Cyb.5 THERK L7z NLP (Zxf3 5 FrR bk PR e (MATSUURA, Eiji)

BRI RERAIC L VR TE T, ] (LR« KPRl 3P ST 7E R - 2
—RANC, Boalkikix, KE - #E - F %

BHEMRICH Y | BE~BEEZBEHROARKIEAK e # & 20181688

o Ch D, WIEE A KLLMD PNE A JtEi (ARAKI, Motoo)

B GLEDICHHT 01T L, BRE K fi] LRI - G

WEIEFIAR 7 THHBETHLEFbNT IeE S © 90467746

WD AWFETIE, BALIAICE T 4Kk
IRHTE edotz, A%, BIRREICET
2 Bk O AR TIEC OV T E 672
Lipata L, BRI T 28R 2 1L 0
0 & D EIERIEMER BG5BTt
AIRAEDIRREMFFEZ LT T2 & B X TV D,

5. ERFELRCHE
(BFFEfiaed . WFEs A L OSH SR IEH (2
(E Ty

(MEssRm ) (G 0 fF)

(23] Gt 0fF)

(XE) G o)

(PEZE R PEME]
oHERIL Gt 0 1)

oS IkIL Gt 014)

(2 D]
mL

6. FFFERHAR

(DA

AL #E (KUMON, Hiromi)
B LR « REFBEE o 3 S B JERE - FF
LRE 5%

W= 30144760




