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IXEEHRAEDIEIRE ChHHRAT 7TV al SR
LCWD, MIgER 7V Er— L Eig e —T LFEG LT
WBTsh  IRARYS—F A, DVEZZIT N2 e TR
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2. RAZE
2.1 HHMRREEOHMEED AL

Aeropyrum pernix 7-(% Aeropyrum camini 5 5y
1 mliZxtL, PBS 10 ml 2012, 30 FO IR & et L7,
HEONTZAREYR—F 0.8 ml [Z7rai/Vb—AS )—)b
Rk (2:1)3 ml #h0x 20 BREH#L-, 2,500 rpm
(1350xg) , 4°C T 10 il 0% FEa Bl | -7 b
B O rrdL LENNZ ., [AEROERECEGIC
HU7e, BN L7 imiia o ¢, =R —2—%& v
TIEA R E LT, SONICRIEE LD &/ madkL L
— AL —VIRHE (2 1 DRSS E TR L7ZA% | 58T
AEREAHT TR AFREL  MIEE EEZ RO, 155
NIIRE X7 aadv b — A% ) —VIRIR (2 0 1) 3 ml T3
RS, BRI AEI A, 30 CTIHRAFLIZ,

TLC 234713 Morii OB T OEEZ N AATT
2, L UA7 V7L — (25HPTLC Plates 10 x 10 silica
gel 60, MERCK) IZHREE AL 7212, Zmmis/L b — A%
J=Iv—=TM 7 E=7 KK (60 : 35 : 8) T—IKEFIL.
Sn\ZrmrdL A — AR ) — )L —FilE — KRR (80 : 25 :
10 : 5)FHWTZREREE T, BI%ZOT L — N ehi
Pl 78 (R (0.5% Wil K it (wiv) 360 mil (Z 33%
FERR K VAR (viv) 20 ml LU % 20 ml 20 Be 2 |2 hith
2 mlZFERNITIRE L CGHRD IR L, #ilfg, o7V
—h ETIEAL T, T X CONRE M E LTz, £z,
Dragendorff’s reagent spray solution (Merck) (ZX0=U %%
#. Molybdenum Blue Spray Reagent 1.3% (Sigma) {240
VR, 7o An R ERIC KRR L, = e RV AT L
— (AR [2 X0 7 Ba 2 E kiU,

2. 2 Caco-2 #ifa% FAL =574 *

Caco-2 @i 10 cm 71y 22 VT, 10% FBS &

0.1 mmol/L FEHZET I /P, 100 units/ml ~=VJ &

100 pg/ml AL T h~ AT %G Te DMEM H1C, 5%
CO,, T CEAEBEER L, MECHEIL, 80% =27 /1—
VML B TR 7L U LRI K0 TT 57, passagedd
~70 OFFHOMIARERIZH W, 12 X7V —h EIC
2.0 x10° cells/well THIfEZFEE, 1~2 HBXITHEHEZ A
LT 21~24 AREEETHZEToHbEET, RERICH
VD 24 IREEI AT ES A S 175 0O DMEM ITZ8 R 72,

10 ml HARFERE 12, A ) — VIR fRSE -2 na
— LT R I (IR 5 mM) | A LA ik (R 500
uM) | 1-E /4 LAY (FEIREE 300 uM) ERRVEMEME (a1
AT— R T JAR) | SHIZVAFEELTYY PC £
7T R B D 7 ik L I — AZ ) — Vi I
TRABLIE ., ERTATHEEZRELZ, 0.7% BSA %
G iE DMEM B5HiZ @ B0 % | Vortex %4 —C
BRI bSE T,

12 X7V —b ETofbE 7z Caco-2 AfaizxL, I+
IAL LT R E % & T IR 5 B 1 ml Z28RINL 7=,
37°C. 5% CO, &/ FC—ERFMEG#E% ., A B0 R
%, 10 mM Zoaa— Vg iy LG e PBS CTHENZ
PedrLiz1%, iaz e LT, Soncilae it A
AL, ZaaRb h—A% ) —/VigHR (2 : D2 HWTIEEL
L7z, 2L AT7e—)1E, 2L A7 —)b E-7 Ak
(Wako) Z VY, ZeT /ARiE HPLC (XA RIEL
7= 9, ek M TICIRA EN AL AT 00— L O E
I WERMEaL 2T o — VR EE 2 LI EIT ko TR
Oz,

2. 3 EMRE=ERITETILERAVEHE

BRI =R ITET /L ThD EPI-200 i MatTek £
MBEEA LT, 24 X7 —HRZ Maintenance Medium %
500 pl Nz, 0 BICHIfaREE > 7 A fREL T, Kiiid
1 HiB&oaa#l, 37°C. 5% CO, FC 1 #EEL G
BRIV,

TAZFY L F U Rz AL Qi DI/,
AR & FRRD IETIT o7, 24 RV —h RICERELTZ
EPI-200 AHAEIZXI L, I B/AL LIRS E % 5 T PBS
400 pl Z¥RANL7=, FEEMICIE 0.7% BSA 251 PBS %
500 ul Nz, 37°C. 5% CO, BREL T C 24 FFfERFE LI,
EEHABBRE, 10 mM oo — UEE A PBS Cififd
ZUEE LT . AR & SRR PBS A RN L7z, [RIYX L 7-HE
faDRET R—NITraars s — A% ) — ViR (2 @ 1)
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Nz, lREE=mH LT, St % HPLC (2t
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~ o

3. ARHER
3.1 HHRARIEEDOS

A. pernix EAEEIZDOUWT, Morii HO#HE LITIT R
O TLC /3t RA 567z (Fig. 1) . A. camini EAREIC
DUTH A, pernix OHLOLIZIZEFEETH-72, A pernix

(A) Detection of total lipids
A. pernix

TENEE 20 A camini IR FIZITR LS ARWIEES
&z (Fig. 1(A), d), dlE B G OELN-E
FR ARy a l b g, VBRI EHER ORI AL R
C IIHEFRIL DR D A iS4z (Fig. 1(B)BLVNC)).
Flo, AV FERER T I EOFE AL A pernix, A
camini EHLERENe 0T, LLEDFERMNS AR
AT —FF VNI N3t A /b= (AGI) , AR kb
INT =% F DA b= (Al EREST- (Fig. )2,

A. camini

(B) Detection of glycolipids

A. pernix

(C) Detection of phospholipids

A. pernix

Fig.1. TLC of membrane lipids ectracted from A. pernix and A. camini
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Fig. 2. Proposed structures of archaetidyl(glucosyl)inositol (AGI) and archaetidylinositol (Al)
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Fig. 3. Effect of archaeal membrane lipids from A. pernix

on cholesterol absorption in differentiated Caco-2 cells

3.2 HItBEERMBICETZEAEEMEDORIRIZE
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UY'PCEA. pernix G E % 1 : 1OFIG THWIGE,
UV PCORAEHNEHLD LR 24K DaL 27—
SV IR 2 f5IZHE L A, pernix IR EL O Z% F
A BIRERITK 2 Rl L 7= (Fig. 3), —J7. VY PC
& A camini [EIEE % 1 1 1 OFEIE THWZEAIZITR 3
RN, A, camini FEARE O H% W TIRLELTZ
AT, 95 fEITHINL7= (Fig. 4).
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Fig. 4. Effect of archaeal membrane lipids from A. camini

on cholesterol absorption in differentiated Caco-2 cells

WTIB/ELTZEEE . VY PCERWA L~ Hill
WADT7 2 F WIS 2 (58U 7= (Fig. 5) o
HHIE AR O A% WA S RIERISK 2 5L
7o TAZXY U F o OWIES d Al E IR (A, camini)
ZRAWCI LIS EIZIEVY PCEAWTI AL
7o &X T AT 2 5 INL 72 (Fig. 6) .
3. 3 EMREZRTETILEITZI5RMEME DRI
5250 HMEREEDEZE
EPI-200 AHAGIT6F LT, dr i B IRE E 2 VT koL
{ELTeT 2 Yo F oG A iIRnL L2 A, U
PC I/ Z W EX T~ W ETA B HHEh
72 (Fig. 7). AP AL Qu & LI TIN5 6
Zh I RZ AR ORE R &7 o572 (Fig. 8)
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Fig. 5. Effect of archaeal membrane lipids from A. camini
on fucoxanthin absorption in differentiated Caco-2 cells
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Fig. 7. Effect of archaeal membrane lipids from A. camini
on astaxanthin absorption in EPI-200 cells
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Fig. 6. Effect of archaeal membrane lipids from A. camini
on astaxanthin absorption in differentiated Caco-2 cells

04 r

a
b

0.1 }

0 —-——-—v

Lyso PC 200 - (um)

Archaea _ 200
I lipids

/ICoenzyme Q10 (nmol/ mg protein)

Fig. 8. Effect of archaeal membrane lipids from A. camini
on coenzyme Q10 absorption in EPI-200 cells
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Summary

The third domain of life, now commonly referred to as the archaea, is a surprising collection of biochemical
motifs, some resembling those of prokaryotes and eukaryotes and others resembling neither.  The identification of
unique archeaeal motifs and functions has revolutionized scientific views of life’s adaptability. In this study, we
evaluated the effect of archaeal membrane lipids on intestinal absorption of lipophilic compounds for utilization of
unique archaeal components. Membrane lipids were prepared from the aerobic hyperthermophilic archaeon
Aeropyrum camini and Aeropyrum pernix K1. The two dimensional TLC showed a simple composition of the
membrane lipids and major lipids were archaetidyl(glucosyl)inositol and archaetidylinositol. We investigated the
absorption of cholesterol, carotenoids (fucoxanthin and astaxanthin), and coenzyme Q10 in mixed micelles
containing archaeal lipids by differentiated Caco-2 cells, which is a useful model for studying the absorption of
dietary compounds by intestinal cells. The cellular uptake of these lipophilic compounds from mixed micelles
containing archaeal membrane lipids was 1.7 - 4.8 times higher than from mixed micelles containing only
lysophosphatidylcholine (lysoPC). These results strongly suggested that archaeal membrane lipids enhance the
intestinal absorption of the lipophilic compounds.
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