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Magnesium is estimated to be a key component of deep ocean water related to endoplasmic
reticulum stress response

IR - SRR
Katsuhisa Yamada and Yuji Shibata

Abstract

Eukaryotic cells cause endoplasmic reticulum (ER) stress when the eukaryote is exposed to en-
vironmental stress. Previous research suggested that deep ocean water (DOW) improved the de-
creased function of ER via ER stress response. However, the key component of DOW that affects
ER stress response is unknown. In this study, budding yeast cells and normal human fibroblasts
(NHF) were used to clarify the effective components of DOW. DOW activated ER stress response
induced by temperature stress to the yeast. Among four major minerals in DOW, we focused on
magnesium (Mg) in this study. Mg accelerated the recovery from the decreased function of yeast
metabolism caused by ER stress. Furthermore, Mg suppressed not only the progress of apoptosis
as an ER stress response induced by treatment with the oxidative stress to NHF, but also the deg-
radation of collagen. Interestingly, this result suggested a possibility that the degradation of colla-
gen through the treatment of the oxidative stress relates to ER stress response. This study shows
that Mg is estimated to be major key element of DOW in the recovery process from the ER stress
of eukaryotic cells.
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1. #

il

/g AR (Endoplasmic reticulum, ER) A b L A 14,
BRI, HERRI, MREAERE, LEERE, B
HREEALAE DFSIE & R 7 &% OB L ORED D
7o THBY (Yoshida, 2007), ERA + L RIGEIZH
TAHWZEIL e FOBEICKE CHFS T2 L0 LB
ENTwW5hb. ERA ML AIZEGRREHED A N L
ZAMICK D ERINDD, ERA ML AREIC &L
DkESENLS., ERZA ML AR 1%, Unfolded pro-
tein response (UPR) #3724 ¥4 CT& 4. UPRIZ,
BT RO I K AEREREOUEL I LD, &
ENSN & H WS NZEROBERIE A — 7 7 U —
T, WEIARELHBEOPERIET A= AL wn
) —HDINERRED D 5 (Szegezdi et al, 2006).
NbIUITNE T, RIMIRFC ALV
DS RTAT T LINTG v AR S EEH I XY
BRI IR A N L AR AR 5 &, AL
T LB L B AIKMEBRDPFBS 5 2 & ik
L7z 512215 0RIKICBISR % i 55 kK
(Deep ocean water, DOW) 25|42 & & 2 i L
72 (IUHE S, 2016 5 ILH S, 2017). 7%k, BIREAL
DERE % B IMEDHIKILTIE, MHESFHIIEEERC
MR 2 5 b L 72 1 S Al o 7 R b —
VANELEGLTWDEYE, ZOTEMN=-T AR
ER A b L AIGEHMED G LT\ 5 (I, 2020).
Hivbiug, ME IO A KL %2 DOW 238
422 L xR BFS, 202), ZOERE
& L CDOWASER A b L ZISAHMEIC/EH L Tw»
B E RS L (UARS, 2022 IHH S, 2023).
L2L, ZOERESIZOWTIERFEHTH - 72,

ZZTABIZETIE, WEA ML AAWMTERT 2
ER A b L AILERERE 2/ 5 2 DOW H o 277
WZOWTHRTTAZ 2 HE L7-.

2. M¥EFRE

2.1 ##
2.1.1 HIEFEEBE
HIERERE (Saccharomyces cerevisiae NBRC104081, it

SEATBOE N LT AR B A A, ) 2T
YPDH5Hb (Yeast extract : 1%, Peptone : 2%, D-glucose :
2%, VWFRD (wiv)%) TH:EE (27°C, 5HE) LT,
PABE DB ERIZ A L 72,
2.1.2 EERHEFMERE

IEH e b RHESE M (NBIRGB ; RCG0222, # AL
EEWFGERT N A 4 )V — AWgER v v —, HEEHIR)
% 3%fE (1.25x 100, 7%, 247 L — M) L, 10%
A JRAF I (FBS) & A o MEM KT #i CHI{LR 22 (6 H
i, 2MK;HzeH, 37C, 5%C0O,) LT, PO
BRIt L7z

22 REXNLXEMICLBERX FLIXBE
221 #HEEICHTIEREX NLXDER
211H O LA O K5 32 (ODgg - #90.7/ 200 L,
%R T L — ) ZIEImMAEN (40T, 24KEfH) |ZH#HE
LCImEA ML AZHAML, ERA ML AZHEIRES
472 (Morano et al., 2012) .

222 HEMEICHTIBIEX FLXDAER
2125 THIML L 7o sl iifa OB #h % Fr2: L T4 v
Ny 3 EPBS () (DPBS) Tk (05mL, /<, 2
) L7:1%, 1.6 mMaEfRIb/KkFE (H0,) &4 DPBS %
05mL/ /&5 L) A7-0 b EREMEN (37T,
5%C0O,, 1HKFMH) ICFEL T, ERA ML ADEIRT
HZERHMBNTWBEEEILA N LA (Zeeshan et al,
2016) = Efif L7z,

23 HAOFMEEE
2.3.1 HEEOBKFINIEE
10, 208 & U'30% (v/v) i i € JE 7K (DOW) ¥
YPD2035 H (Yeast extract: 1%, Peptone: 2%, D-glucose:
20%, WINDWv%) ZHEL, THIZ221IHTER
A MLV A R ER SRR 2 HE (104l 10mL) L
T2ICTHEFE L 72, DOW DD 1) 12K K (SSW)
TR L 785 & IR E L, 2o ok
O Y IHEEK CHRIEL L 755 % PR IR L7z,
232 HEBEOMgKEATIDOW 2 % FIVHERKRA
ANk

Table 1ODOW D 2 A I VAL A B EIZ LT, %
MIZEENHNa, K, CaB L UMgD4o D FEE 3
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Table 1 Characteristics of the concentrations of major mineral
elements in SSW, DOW and ED mineral water

Concentration (mM)

Mineral element

SSW DOW ED mineral water
Na 393.5 426.7 22.8
K 9.3 10.3 0.2
Mg 46.5 50.2 50.2
Ca 8.7 9.8 72
Cl 491.8 533.3 119.0

The analysis of major minerals was conducted by ICP analysis in the
DOW factory of the Akazawa onsen village after each sample water
collected in the sea area of Izu-Akazawa in July 2022.

2 TIVEGTDH E, Mgx vz A T.DOW X 4 7 )V
FHRH % NaCl GREESS L, &1 7 1 W aFDE), KC
(BR#EE, B 7 10V AHE) B X O°CaCl, (B3

Bef BT 4 VARHDE) FHWCHREL, Cha
10% 7N L CaiEL | 72 YPD20 K2 Hh 12, 2.2.178 & [Al4f

IZHMEL CERA b L A % & S8 72 ke % A
(10uL-10mL) L, 27CI2 X #5384 H H oL EHhE
IZDWTC, [AFRICEME L 7210%DOW B £ OFSSW ik
IIYPD20 K5 #LC & & fCRIEE & Ml L 72,
2.3.3 HEEOMgRINEE

Bk~ 7w o (MgCl, - 6H,0, RIEFH, LItk
Mg) # W, 25, 53 & 0810 mM Mg 1o YPD20
Bz RE L, ZTMIC221HTERA L A% &
X7 & B (10wl /5mL) L C27C ThisE
L7z, Mg b 1) FEEK TRl L 7255 % 5 18 &
L7
2.3.4 HEMERD Mg HINIEE

222 TERA b L A % &fiy L 72t 2 5 mM
Mg 7% 1 D 5%FBS & 4 Eagle's MEM X5 H#1 C 1By 55 28
L 72 (37C, 5%C0O,). 5mM Mg®» {4 V) 1201 mM
4-Phenylbutyric acid (4-PBA, SRR %@L 72
Bt & PR R, B ELOK 2 i8N L 7255 Hb % B k) R
ELTHET L 72

24 ERX bLRBE

241 #HEEOERX ML X% (RHELTE)
232MH B L U233HDEEIZB T 5 HHFD 7 )V

T— 2R KBTIV T— VEEICIED B &

=B (H, 1941) 2 CH=OMEEL LRl L 7.

242 HEMBEOERI ML IABE (FRI-—VX
HET)

23ATH THEAE L - 5UM i o 55 b % B 2 1%,
DPBS T#E# (05mL /X, 2]) L, & X%/ —)
(ImL/ %) CHEE L7, BLA b L AEMIZL 2
EE LC, MO % MAHZ BB (CKX41,
V) URA) TEIE L. ¥ R HOMLEE
X, AR ALY Vo2 B DK % FTCZ et )
(Fujita ef al, 2007) TBIEE L7z, £72ERA L A&
KL LT, 7THRMYADIREEZ Annexin V-FITC 7
A= A F v + (Van Engeland M. et al., 1996 ;
Casciola-Rosen et al, 1996, 717 4 7 A7) THA
L Tt s (CKX41, #00tiE « U-RFLTS0,
) URA) EHWCTEBE L. ot &
TN, A SN CHBIR O BRI L7
a7 x a7 =7 Y AT A4 i (Lopez-de Léon
and Rojkind, 1985 : T A E/NA F) (2K 1) Yt LT
FH SR CRIZE L /2.

25 #rEHE

REFgeClE, EBRT— & I FHE+ EEFZET
£ L, ZHOREFMOZEROKEIZ X Student's
ttest\Z & BFENT, F-=HELL EORHERE O =R
DOMEIZIE, Tukey lZ X DL EMATICI DV AEEL
HoE L7z

3. #& R

3.1 #EENERX PLRXBE

YPD20 55 b CHE#E L 7200 A N L A ARG O
& (Fig. 1, Solid line) 1, iM% # L CTA b
L ZK#Efr (Fig. 1, Dashed line) (21t L TIRAE % 7R
L7275, ¥:ag4H BB OB OBIIERE (5
D E, RHEE) (&, BB ML ARAM & FARE
FChHEERL7:.

A N L 2B R OB 22 BT B KN
DFZENZOWT, AR T 2500 S - 55#3H H
ORHETHELZE A, 10%DOW RN (Fig. 2A,
b) 2D &, ARSI (Fig 2A, a) ICH L THE
Wz R L7z, —710%SSWiRhn (Fig. 2A, e) T
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WEHEEZIT VDS, MARERN (Fig 2A, a) &R
DEofHErAabN L2AL20EB L T30%D
DOW I (Fig. 2A, ¢b & U°d) 7 & UN1220% SSW
o (Fig 2A, ) 1 KRER M (Fig. 2A, a) O
WL OMICERIIALNT, 30%SSWiHM (Fig.
2A, g) TIkHKRERIMSB X U710-30%DOW 71 o
R L ) DREE R L. & SI2ilkiRnEzET
ANz EA M L A AR E OB E O RE
W, WEARKFOAFEOFEI ATV 5Mgx v
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4 5 6
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Fig.1 Effect of the temperature stress on the yeast metabolism
The test yeast was cultured with YPD20 medium at 27°C for 6 days
after the treatment of temperature stress (- -O- -: without the treat-
ment, —O—: with the treatment). Asterisks indicate a significant dif-
ference between with and without of the temperature stress (n=3,
mean *+SD, *»<0.05, **p<C0.01, Student’s -test).
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A. Yeast with the temperature stress

S H B o

FRHELL 72 A TDOW 2 4 F VLRI IEA 5z
o7z (Fig. 3).

WICMg S EE A M L AEFFIZ X DIKT 9 2 05
DRFHEE (Fig. 4, —O— @ sUEHIIN) 12 RT3 2
I L 7oA, Mgl U3 AR AT 00 7 A0 3 e [mI A1
EVER A ST (Fig 4, —@— : 25 mM Mg
—&— 5 mM MgiRl ; —4—: 10 mM Mgifsin).
K210 mM Mg iR M T, B384 H BICIZIRE R »
L 2R AR EOR#HE (Fig 4, —O—) 1B
fiF <12 LB R RAHRERIBEIEH 2R L7,

3.2 #EMBEENERX bL XEE

FRILA b L A& &5 L ClisEf oMo
ZRE (Fig. 5B) 1&, KAMF (Fig 5A) IZHATHHE L
Tz, COFRMBSIE, 5mM MgiRhns;i# (Fig
5C) THEHIIA SN o7z, F - AatilIc R
TLEALA DL AOAMIZL Y, KA
(Fig. 6A) 123 A 5N WHIIEN & 7827 B H v
RoWALD HEZR S L7z (Fig. 6B). 2D % 378
DHNVRZNVALI G, 5 mM Mg ifINE:# cosE S
3 (Fig.6C), 01 mM4-PBARIIEE#ETHLE SN
7o 72 (Fig. 6D).

WIZT R b= AREOBETTlE, BRfLA LA
7 B faf AL SUHIIE 121X Annexin V-FITCE: e (Fig. 7A)
B & U'Propidium iodide (PI) ¢t (Fig. 7E) 12 & %%

_ *b,C.d,
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B. Yeast without the temperature stress

Fig. 2 Supplementation effect of seawater on the test yeast metabolism with and without the treatment of temperature stress

The test yeast was cultured with YPD20 medium at 27°C for 3 days after the treatment of temperature stress. Figures indicate the

supplementation effect of seawater on the metabolic ability of the test yeast with the treatment (Fig. 2A) and without the treatment (Fig. 2B). Open

columns indicate the test yeast metabolic ability without the supplementation of seawater. Closed columns indicate the metabolic ability with DOW

supplementation in the following concentrations, b: 10%, c: 20%, d: 30%. Hatched columns indicate the metabolic ability with SSW supplementation

in the following concentrations, e: 10%, f: 20%, g: 30%. Asterisks indicate a significant difference between each alphabet (2 =6, mean = SD,

*p<0.05, Tukey test, ANOVA).
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Fig. 3  Effect of three kinds of supplied seawater on the
recovery of yeast metabolism

After the treatment, test yeast was cultured with YPD20 medium
containing 10% of each seawater for 4 days. Open column indicates
the yeast metabolism without any supplementation (a). Closed column
indicates the yeast metabolism with DOW supplementation (b).
Diagonal lined column indicates the yeast metabolism with SSW
supplementation (c). Dotted column indicates the yeast metabolism
with supplementation of the synthetic DOW mineral liquid lacking Mg
(d). Asterisks indicate a significant difference between following
groups: a vs. b;avs.¢c;avs.d;bvs.¢;bvs. d;cvs.d(#=6, mean + SD,
*p<0.05, **p<0.01, Tukey test, ANOVA).

BIIAR SN o728, BRILA M L 2 A iEH
C ¥ Annexin V-FITC#%: f& (Fig. 7B) B £ UPIZ: o
(Fig. 7F) 1 X A5y IcHRICHB L -2 &
5, 7RV AOEITHER SN2 — T,
5 mM Mg 7R InRs 22 O LU T 1E Annexin V-FITC 4%
& (Fig. 7C) 3 & U'PLt 0 3 1 (Fig. 7G) H3#E 1
L, 7R =Y ZO#ITPHHI SN/ & 2R L
7z F 72 BEMEXT BE 0.1 mM 4-PBA R INEE 38 Tl
Annexin V-FITCZ: 1 (Fig. 7D) B X U'PIZ: 1 (Fig.
TH) |2 X 23th 5 EHk L7

RAZERAL A b L A ARG S0 e O 1855 3% ©
&, MR RE B EA L72a T — 7 s Em I
A B 72D (Fig 8A, Dark black part), FE{LA L
AR CIZEE O 3 7 =7 VIR ETHE L
Tw 7z (Fig. 8B). —77, 5mM Mgifsinss#ii2 & 2
FRALA b L 2 af e 0B T, MEHITRE
WO T =7 VI MEFE STz (Fig 8C, Dark
black part). F7z, [RIEEIZHES L 720.1 mM 4-PBA R
PRE#E T b Mgilshn & Ak, st ELo o
T — 7 MR ST\ 7z (Fig 8D, Dark black part).
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Fig.4  Supplementation effect of Mg on the test yeast

metabolism decreased by the treatment of temperature
stress
The test yeast was cultured with YPD20 medium including various
concentrations of Mg at 27C for 6 days after the treatment of
temperature stress (- -O- -: without the treatment, —O—: without any
supplementation after the treatment, —@—: 2.5 mM Mg supplementa-
tion after the treatment, —#&—: 5 mM Mg supplementation after the
treatment, —@—: 10 mM Mg supplementation after the treatment).
Asterisks indicate a significant difference between with and without
the supplementation of 5mM Mg in the yeast treated with the
temperature stress (2 = 3, mean = SD, *»<0.05, Student’s /-test).

4, £ =

TAE, < OFEFROMKIZIEL, ERA ML ADTF
ERHSNTwD UNRHS, 2013). ERIE, JEE
RATHUA ROER, ¥ /X7 B0 7272 HHK
b, ATy AIFE B L ORI D Ml E
THDHH, BEANLVAAMICEIVARSY Y87 K
NERTHEERA ML AZERST S GEIL - 5%
2008). ZAUZK L CERNTIX, FIs v /828
B, SF T rRa ik By U8 EOWD
FelzHREL, SHICARRY VX7 O RE ER
A b L AIREDE AL S N TERDFERECE DX &
N5, LA LZNTOUEEDEEE Hr < 7oA

TIET AR M= APFEEIN, ZOHETITHE LK
MOHERE S NS (HEF, 2004). 7R M= RI2X
D% OMIEHIRA SHEBR S B &, HREEA A
Fa D) IRSSEDIRIA & 72 5 .

INFETOMZRIZBNT, TR RITERT

% MR O HIKAL Z DOW 253 % & & 23 L 72
(S, 2016 5 B4 5, 2020). DOWD 7R bk — 3



6 A - S K

e

£A Z Without supplementat ;{’ A
e e N e R T R 7 7
e ,,
Qi

i

Fig.5 Cell morphology changes of fibroblasts by the treatment of oxidative stress and the supplementation effect of Mg

The test cells were cultured with Eagle's MEM containing 5% FBS for overnight after the treatment of oxidative stress. The test cells were
cultured without the treatment (A), with the medium not supplied anything after the treatment (B), and with the medium supplied 5 mM Mg after the

treatment (C).

A Without supplementation B

."uz“‘r . QSA

Without the treatment o With the treatment 2 With the tre
"

Visualized by FTCZ stain

Fig.6  Supplementation effect of Mg and the chemical chaperone on the carbonylation of proteins in fibroblasts. The test cells
were cultured with Eagle's MEM containing 5% FBS for overnight after the treatment of oxidative stress
The carbonylation of proteins in the test cells were visualized by FTCZ stain method using the fluorescence microscope. The test cells were
cultured without the treatment (A), with the medium not supplied anything after the treatment (B), with the medium supplied 5 mM Mg after the
treatment (C), and with the medium supplied 0.1 mM 4-PBA after the treatment (D).

w2 &)
A Without supplementation B . Without supplementation C 5 mMMg supplementation D 0.1 mM 4-PBA supplementation
B - A

Without the treatment With the treatment

H 0.1 mM 4-PBA supplementation

E Without supplementation

Without the treatment . “we e . With the treatment

With the treatment

Visualized by PI stain

Fig.7 Supplementation effect of Mg and the chemical chaperone on the progress of apoptosis in fibroblasts
The test cells were cultured with Eagle’ s MEM containing 5% FBS for overnight after the treatment of oxidative stress. The progress of
apoptosis in the test cells was visualized by Annexin V-FITC (A to D) and PI (E to H) stain method using the fluorescence microscope. The test cells
were cultured without the treatment (A, E), with the medium not supplied anything after the treatment (B, F), with the medium supplied 5 mM Mg
after the treatment (C, G), and with the medium supplied 0.1 mM 4-PBA after the treatment (D, H).

APIHFIREE 12DV TIE, ERA M L AISEEIEICE (RBHTH 72, £ TRIFZE TR, BEREYO
JA2T7 R =V ADFITHFTH LA AS—E3#E 7 VMg L THHE 2 Hv, ERA P L AGE
{ZF (CASP3) O3HLB L O°F OIE I = MEZE L (Morano et al., 2012) OfFEELE L CR#BEDZEALIZ
TWLA (LRSS, 2022), ZOERAWMEIZOWT DWW L2 A, BEX ML AAMEREO
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Without oxidative stress

e With oxidative stress = =

ith oxidative stress 3

With oxidative stress ¢

Fig. 8 Supplementation effect of Mg on the disappearance of collagen of fibroblasts induced by the treatment of oxidative stress

The test cells were cultured with Eagle's MEM containing 5% FBS for overnight after the treatment. Collagen produced by the test cells were

visualized by the collagen stain method. Dark black parts indicate collagen protein. The test cells were cultured without the treatment (A), with the

medium not supplied anything after the treatment (B), with the medium supplied 5 mM Mg after the treatment (C), and with the medium supplied

0.1 mM 4-PBA after the treatment (D).

BRI —FFIIAR T L722S, Z ORI
o CHE L. ZHILIREA ML AEMTET L
7oA OERBEAREDY, ERA ML A& %L Tk
BANTAERLEEZEZONSL. ERAMLAIZL YA
ERRFRET IR S NHEESHABIZBVT,
109% DOW s ks 22 13 AC 3 re M AR HEVE 2 7R L
7. L2L, 10% L EODOW G T2 OfE
HiEAonh oz, HEHEAOIREZ ML AER
DHEIZ D20 5, WKOEINEREE A LT
HEERFH OB EEAIME T LTV B 2 Eh 5, HKDR
TR 1P ) 12 B LA o8 X 0 R EEE % ]
L7zbobfERING. FodRKIZE TS Na,
K, CaBLXUOMgD4DDFEEI AT VDI L, Mg
TRV L 72 N TR 2 10% AN L 72 YPD20
BEHZIREE R b LR & B L 7o EERTA & He R L OB
#2 L CHRHREmEREERS AN o7z 2 L
5, AR RS AR AEE F 12 13K o Mg o 522
WMREWZ EDVRD»5. KWFgEI2ft L 72DOW &
SSWHOMg & f & & HAIZ LI 2 &, MgD &
IEDOW D /A58 > (Table 1). 2 LiEMg &&= 721
T% <, Mo3FHED I A 7 )V &= HDOWIZHRT
SSWId Ml # 7Rk L T\ 5. SSWIZDOW & 13 % 7%

), BEROPEEZZITTHRSNL T, Lzd-
TDOW & SSW D[ 12 & & 7= A g [l A1

DT, WK OMg &= OHEISER T &
EZbAh.

Z Z CERBERRCLEHEM IS & L CDOW HHZ & £
NAHMIZOWTHRT L7z, 21 E TODOW DEL,
ENT (Electric dialysis ; ED) JLELC1iffi £ 4 > % Hil 5k
L72ED 3 & ZV7KIC b HIKALIIHIEH 25388 &

722l s (IUH S, 2021), DOWHIIZE 54
D 3 A7V O TERBERECEVEH B & LT Mg
DO FetE % HEE L T\ 72 (Table 1). Mgl &(RNT
300/ IZ b B L ABEOMKETTHY, TOEIUN
JENIRR 4 RBEIR BN L 2 5 2 EFHMOLNT WD H
(Elin, 1988), ER A b L A& 2B A Mg DIHEREIC
DWTOHEIEA S LA, AIfF7E CHAE OER
ANV RIREIZB X T Mg DB & i L 724
BEE 0 AU RE AR AEVE I 255280 & 7z,
KIZRAEA b L 2 A ML O ER X b L A6
BAZOWTIRE L7z, BRIEA b L A 2 B i 1R
i L7 O T RIS MG L, I L2
RZWAL Sy Y7 EPEREWIZASL N, T b
X, Mg®7 Iy ¥ _ayD4PBAZRINIL T
DUEIIALNL -T2 /2B LA ML A B
1R L -0, EATE RO 7R b —3
ADFER S NN, MgR T I Ay ¥y Xard
4PBADIMEEZEIZ LY, ETEBEOT7TRF— X
TEIB R IceE SN o2 kid, MgHER A
FLABEIZES LTV AR ZRIRLTEY,
Z O Z AR RILERIC L 2 b0 Tld R nwe
HmENL, MR b L AL A
o3 =7 21 oRE P IcHE L2 L
X, B RAIEBE TR S - YRR T AT
F) oy 2AXx sy Tar T — L (MMPs) Otk
% #I# ] F- (Tissue inhibitors of MMPs, TIMPs) 7%
WA L CMMPs 25EMEAL T 2 Z LGN TN D Z
& 725 (Bullen ef al, 1995), Z L& [#EIZ TIMPs A%
WAL, AR RICIE L L 22 MMPs 12 & - CTofif S
NIV RS 5. RIFZE CH(LSY A — ¥ % HHH]
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HL oM I AN ¥R VDS, 25—
U OMEEIE LS SIFERECEHRTH S,
% B R T, ERAA T30 212 Z O
(ZBE9 2 REl 2 BT B8, MRILA b L A A
NoaT =7 OFERICEL#EETERA ML AL
EDHEEG L CWBIREEDSEZ 5D, ZHUIDon
T, SHBBETT_REFLVREE Lowv,
RWFZEDOFER, BREA ML ABAFRFITMHE) ERA b
L ABBEIZBWT, Mgldr I 1V v v fakk
12, KT L7ZERBEREDOUEICHG T LE1 6N
L. ZOZEiE, MgAERA ML AISEIZHEG T 5
DOWHOEERESTHH I L ZRIEL TV 5,

SE 3wk
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