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Vitellogenin and Its Derivatives in Egg Yolk Proteins of
Whitespotted Char (Salvelinus leucomaenis)*

Akihiko Hara**, Takahiro MATSUBARA***, Mineo SANEYOSHI****
and Kazunori TAKANO***

Abstract

Vitellogenin and its derivatives in egg yolk proteins of whitespotted char (Salvelinus
leucomaenis) were studied immunologically. Vitellogenin was purified from the serum of
mature female fish with hydroxylapatite column chromatography followed by gel filtration
on Sepharose 6B. Two egg yolk proteins, E1 and E2, were also isolated from the egg yolk
by gel filtration. These three preparatjons were highly pure immunologically.

Vitellogenin was considered to be composed of two egg yolk proteins, E1 and E2. Two
female-specific serum proteins were identified in mature female and estrogen-treated fish sera
by immunoelectrophoresis using rabbit antiserum against vitellogenin. One of the female-
specific serum proteins was considered to be identical with the vitellogenin, composed of a
complex of E1 and E2. The other seemed to be a fragment of vitellogenin, since it was
deficient in E1 antigenicity but had E2 antigenicity. It was concluded that two female-
specific proteins found in the serum represent each a complex of E1+E2 (vitellogenin) and
a free E2 (a fragment of vitellogenin).

When determination of vitellogenin amount was carried out using antiserum against the
vitellogenin, free E2 was also determined in addition to the vitellogenin. The precise
amount of vitellogenin in serum, therefore, should be determined with antiserum specific to
El. The procedure was shown to be useful and practical for determination of vitellogenin
amount in fish serum during the preovulatory and postovulatory periods, and for estrogen-
treated fish.
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BEb: 7A=AOET ey =V EEERH

R CHREAR (1923, 1920 X U BOROHUERC OV THRE L, Z 0% 1960 FLIRE, B
Bk, SAEEBE, AAVERIe~< /574 —, BEOINERSOZBFEYRHCC, %
BB CHERNEER (female-specific serum protein(s), AR FSSP) 0F#ET 5 Z L2385
MM XhT X1 (Wallace, 1978; Wallace & Selman, 1981 ; Wiegand, 1982), 3 Tt EH T,
EHRHOBRCHE T A HRREQMNE 7 v & = v (vitellogenin, LI'F Vg) L 3h T
(Panetal, 1969) = &5, AETH B I0EAEY Vg LA TWB, ThETOREL
B, AEOVgREUTOX > B2 ETHEELLRS,

D IEMBoMnE P CERMCHET2EETH 5,

2) HERIORBMC =R b e v EEETLI L > TMFEFBI D,

3) ATy A, BrEEET 5 glycolipophosphoprotein T, BAFOEEEHTD %,

4 AIRMERYEELCELRCHNE & RIGT5IEERHOMBEHETH S,

T L R BERKEE & REFENFEEYAGT, =2 <A (Hara & Hirai, 1978), + 7 (R,
1978), =+ v v > * (Hara et al, 1980) O FSSP ¥R L oM T2 Lkt - T, ThH
EECHARED Ve L ABOEETH L EXBE LML, LL, =0 =2 L9 r TRELL
Vg ¥ FRICHEE L CBLH Ve g, X CRBMENE T 5 5l E % 2 h 2 him i < R
U BINFLIE L, WBMEMERS I O=2 v ¥ vABGOME L KGL T2 A0HBERYRL
To ZOSBL1IRSRE Vg HFTHY, D 1RFI VgD 7572V P THDHD EZBLTH, X
DFMC OV TIRE LA LB o1,

CDYSICRETIINEEAE Vg, X512 PSSP L 0BT L BB IR TV 7RLy,
4E, 7 A< ATELFN, REFHRBIEZTG, VEEZn 7574V VOWTETOMA
w87, e CREFNERKCOVTRNL, AROBMIIROMIS LI U=2 =y v AER
oliF Vg BEOREYRRIDOT, FORRYHET S,

et Bk

¥ =R 7 7 £ = & Salvelinus leucomaenss (Pallas) 1k, Jb¥e#E A2 K EEIBHE AR
EREDHNE L OR, FHEPEDERITCEVCIRET IAEEE, BROENTETHE
%, ERENCHERK @ERBRY — &, DI-6847, F—HEKK) ¥RV KERELALLOTH
5,

A b oe AT, Bk X ORBMERYE, KD (1983) K-> TiTof, HHMLD
8 —ANCHEL, ZB009% NaCl THERLA=A L5304 -A-1T8 %, RBE 1kgX4b
1mg EREACHE—ESUAE, THE L 10 BB MR L, BRIl FHE L MEOSH#D,
K (1983) wHEL TiT» 7,

Vg LIIEEEOREE Vg EII O 48 7 175 3 ml 1= phenylmethylsulfonylfluoride %
0.01% Mz THREME E L, +r Vg oRME (R, 1978) LRBI A~ FrF A T84 b5
5 &, Sepharose 6B @ ¥ A IERHER VT M LI, ~ M FRFLATAX L P H T A1204M Y
VB A Y v AEEW (KP), pH6.8 %X 08 1.2M KP, pH68 It X » THEH L, ¥ A#:RIE 2%
NaCl % %15 0.02M Tris-HCl f2&¥%, pH8.0 TfT -7z,

IIEEGOBIE, =2 ~20EEG B, B2 offlgk (Hara & Hiral, 1978) B8 U T1T -
Too T b, ERBASFREIND 0.9% NaCl sitH# 2 Mk & U, K& 2 TE Ui % Tris-HCl
&, pHB.O \CHss, [FAEE T4k L A Sephadex G200 D ¥ A IREH 7 21 iR LTI
HELElL B IOE2 #5E L, Bl 45EE X Hiz L5 Tris-HCl &% # 1< & » Sepharose 6B T
BEZSAVERBLCHBEL L,
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PME 7 A~ AORBMEIME, HMmEs X CIERNE T A RRSMB I, 3 (E,
1978) OHECFE - TIFM L, F7- Vg LIEER (Bl, E2) w4 28 R5MmiE R, ~h?
NBTRCANTCRERA PR L L, AR T 40, XRCREL B, BRoBEET,
PURH 200pg & ST HEABERK 0.5 ml i2% 8D complete adjuvant (Freund) #EA& L T4 & 1 ml
L, FROETICHE FHESH L,

RIEFHAE CEBEIEKENCE1.2% 7 52 — 2% M, 0.05M < e > — A%, pHS.6 ©
#k#h L 7o, Ouchterlony # 3 X UF Maneini #:1%, 0.9% NaCl iz 1.29% T 7 5 r — 2 & nELE R
L, BEFEIm DOt )y vy — VIEX lmm OERWAEE L TFT - 7, Mancini 12t % 7%
o Vg &8Ik, Hb0UHBEMmEoREE Ve (592 ng/mD o 6 BEFREBELIED, REHL KD
THLAELT, 7ok VgOEAER Y v MiE7 47 3 v & EHE g L LT Folin-Lowry #: ¢l E
LHE L,

# 2
Vg, E1 & LU E2 gy

BWHMEMEDO A FrF o788 4 b 35 AL CTHBEAEHOREESKE 2 — v 2K
LwRLfe, 04M KP, pH6.8 TIZMERE[O AT F2EH Lot L, 1.2M KP, pH6.8 Tk
VelstomEEG X IZ LA EBH L hot, T, 1.2M KP, pH6S I X 2B FE D
Sepharose 6B @ ¥ L {E@- 2 — VIR EERFHO 1€ — 2 ¥R, FOBEMBIISTECFD
7 Vg (K, 1978) LR TH T, SO =7 OLGENBT 4 <2 Vg DRESEYE L, Bl
SR PREME & 13 UG8, P Vel s L OHMME & 12 1 KOWBERAY R L2 &b
TREMCEMETH S Z LR IR,

X 2 i kIR EE P A R A K T & T 7 E B o Sephadex G-200 10 L BFEH 8 — v &
LI, WO X 51 void-volume i/ &7 1 ¥ — 27, ZHARBEVWTRADE 2 -2, LR
BPEESATCBREY R THIE -7 8bhi, ChbD5bE2v—7 (RBRETES 26
~30) AUNE L TEM L7, Sepharose 6B 07 AJE@IZ Y o TH—DO K — 7 218, haksi
El & L7c, E2 % Sephadex G-200 D53 ' — 7 (REBREHEE 45~49) 2 EHEEDTERL L L
72 783 Sephadex G-200 1= X % Bl & E2 o BHIIE L, 40 = < < 2 (Hara & Hirai, 1978) @
El (5F8E3075), E2 (3F&E35H) OoBHMBELRALTH -7, DL R LTHLET 2~
2O E1 &£ E2 0B BESKBEAYR 3R L, BE El BHIEmERINEE X 04 El
MEFCFH LT, ThZh 1 KORBEREY R, —F, E2 3R S hi-thkgns, FHE0R

Fig. 1. Immunoelectrophoresis of the frac-
tion of whitespotted char serum ob-
tained from the hydroxylapatite
column. serum : mature female
serum; 0.4 M KP: fraction eluted
with 0.4 M potassium phosphate
buffer, pH6.8; 1.2M KP: fraction
eluted with 1.2 M potassium phosphate
buffer, pH 6.8; a-male: rabbit anti-
serum against male serum; a-Vg:
rabbit antiserum against purified
vitellogenin.
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Fig. 2. Gel filtration profile on Sephadex Fig. 3. Immunoelectrophoresis of purified
(-200 of water-insoluble proteins iso- E1 and E2 from whitespotted char egg
lated from whitespotted char egg yolk. yolk. Ext: egg yolk proteins ex-
Fraction of E1 as indicated by a bar tracted with 0.9% NaCl; El: puri-
was further fractionated by Sepharose fied . E1; E2: purified E2; a-Ext:
6B gel filtration and purified E1 was rabbit antiserum against egg yolk ex-
obtained. Fraction of E2 as indicat- tracts ; a-E1: rabbit antiserum
ed by a bar was collected as purified against purified El; a-E2: rabbit
Eo. antiserum against purified E2.

B SHEMWOEAZ EAHEINLD, ChALEBTRXCR—OHEERH L T i,

Vg & El, E2 * DA%

#i Vg i % AT, FE Ve LS El 3 X 0V E2 o B % H#k U 7 Ouchterlony o #% R
B4R L, Ve oIk Bl s L O E2 T4 Ui o Lic 2 ¢ — (spun) B L, —
Ji, Bl & E2 ORI E I E (cross) Lz, THLOFERMNS, MFEdO Vg ZEVITH
FEMORTLINEESR, Bl: BR22 200 THICETH DL HEEI N,

&) FSSP

¥4 Vg & 51 Ve I & @ Ouchterlony ¥4 & 2 KGR O3 L CRIEBE KB OFERTIE,
FTHRLEEZEOMIC 1 ROWEROLABE I, ZhicH L TRPMNER L =R b ey v
MBS &, F Ve MiE Loy, LIELIE2 KoBEE » Bl shi: (K5), K52 HH
Lkt s, Thbo 2P REEEXYRIFRICL L, HEMOE-TERE, Fosfloe
LEGIHER S L CEEB I, IR LNEY, f EL &R & o B2 M & K6 S84
BRI 6 TH D, Vg MiFrext LT 2 A0S L R L cmiE, #tEl Mgk X o B2 Mg
LT, FhFhlxkoERoarrdt Uik, —FH, ToMiE® 4C TTH1I»ARELE
#%, BORBIC S ESRB R T -7 FORERR T BEAMCR LA X 50, H Vg MK
LT 2ADWEREYECbon, M5 THIIMFEAC RS BERISB&EEC X D E BE
L, FURBIOER &2 A =2 BER L, it Bl s Ui, K5 oHEMOTER &
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Fig. 4. Precipitin reaction of purified
vitellogenin (Vg), E1 and E2. Vg
formed a spur over El and E2
(arrows). a-Vg: rabbit antiserum
against purified vitellogenin.

Fig. 5. Immunoelectrophoresis of estro-
gen-treated whitespotted char. The
antigen wells were filled with serum Fig 6.
collected from control fish (C) and 7
days after administration of estrogen

Immunoelectrophoresis of estro-
gen-treated whitespotted char (N).

a-Vg, a-El, a-E2: same as in Figs. 1
(E). Antisera used were antiserum i ng g

against male serum (a-male) and
antiserum against vitellogenin (a-Vg).

FHROSBEE 2 1 KOWERSABE I hic, 618 E2 g & ofTR, H Ve Mg & S
LTS hic 2 KOS, BRI L CHELS 1ADOKERL LTEDLR, Lrdbod
A AR —PUR M (fuse) &R LUic,

mE+RN Vg £

AR THER L El ofimE 2 AT, 7 4 = AMED LRI £ 5 ik Ve 802 {ba B 5
METHHRO—TRE LT, REOREW, GBI Ic 3 colmF Ve B L, =2 b e ¥ v LH
X T Vg % FE LS oMk Vg &% Mancin B CHIE Lz, ¥, 7 v — FAoH ELm
B 2% BE TR PERTBRH LR L Enb, DTORERE ORELEETT -1, i
RIZF B D T LBHTRLI, £ 9 A THOINEMBELM O, Mt Vg &i24 6,200,
10,200 pg/ml TH - 72, BIEH D 2 [EHTIX 600, 4,400ug/ml & RLEEXRL, HHICL 5
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Do
a-E1 /—\ Fig. 7. Immunoelectrophoresis of dena-
Do tured serum preserved at 4°C for one
a"E 2 ~————— m.onth. a-Vg, a-El, a-E2: same as in
T — Figs. 1 and 3.
D o
N —
a-E2

R4 35 BB L BT hob 600 pg/ml LITFER L T, —77, BEINER, #iER
FEIIEY L EDEEAE LEaR, M VgEDIXSOEAEN O, RINKROBG LR
¥, 35 B 2@ 80 ug/ml LT o@D CEVVEI totc, ¥lc=RA b e ¥ VEBHETH,
MEBEZ D3 Do b 75 < T BT 3,300 pg/ml, 10 AT 4,700 yg/ml 2 F L S B EER LT

10000} * .
_ . i
E )
o .
2 1000} . .
c . ° o °
'z
QL
g
T .
> 100
0 10 35 7 11 20 35 7 10 (Days)
A B C D

Fig.8. The concentration of vitellogenin in the serum of female whitespotted char at
various matburational stages, and estrogen-treated fish. A : maturing fish; B: 0, 10
and 35 days after ovulation without ripe eggs in the coelom, C: 7, 11, 20 and 35 days
after ovulation with ripe eggs in the coelom, D : estrogen-treated fish, 7 and 10 days
after estrogen administration.

% =

BEO Vg orsiliz, “hicysr (B 1978), =2~ 2 (Hara & Hirai, 1978 ; Campbell &
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Idler, 1980), KFEFEEH # (Idler et al, 1979), # v & a (Hori et al, 1979; de Vlaming et al,,
1980), =4+ v v >+ % (Hara et al., 1980), Fundulus heteroclitus (Wallace & Selman, 1982) z->
WTfTbhTwa, ThboEEEK>WTRES &, =2 =2 (Campbell & Idler, 1980) & k7
¥+ 4 (Idler et al, 1979) T3k, CaCl, io & 5¥tEk, TEAE*- A v — A A 4 VviTH, ¥
BT Vg 25X h, v ¥ a il diethylformamide iz X % #Lg&# (Hori et al., 1979), »
%12 DEAE**-& L » — A A #+ v 37 #zk (de Vlaming et al., 1980) A V- Hh T35, —K, =
2~ A (Hara & Hirai, 1978) TITAIEYEE ¥ A IEEBEI L D, v (E, 19718), =4hv v r
¥ (Haraetal., 1980) R WCEA A Fexs A7 8L FH 5 A, FLERERE > TERFE
REMED Vg XS BRE IR TV A, SEDTATATIE, "M FrFIATREL BT AY
AVCTREFHLEMED Ve B5 2 LR TE R, EEEOZHED > B, KTk 5L,
AuaBBomb Vg BIZX > TEAERDN, ZOHET Vg 2 B 2B 585 iiyRD
ITWHEELRFETH B, flridtoyyr Vg oMk T, ERMotrik s Lgs,
T ORIt Ve BEAMERE TH 570, Kz kL AWBEYHAVAZ L 3RETH -7, L
L, AUY7r CHLIEMRIERCTbATWARHomBEY AVhidE, =2 <2 LRERIK
UWBE TR sETED (], kFER), —7F, v ¥oBRsrldt Vg ELFVGETh K
TRIEBEE U R o, 2D X 5 AED Vg 2 KIBETH BT B4, HRRED 5\
RRE TR Y » TRAEAX R T 5 HBERBRET S, ik ~I Fefor 72425
ARFAGEHER, Ve CalEat ) vEHTHD LV INBERXFILEEBhEFEL V25,

BAE - BECmESo Vg 2l b2 g h, PEREHO VKTV v (Iv) EhRESF
v (Pv) BT 5 - L bh Ty 5 (Wallace, 1978 ; KB, 1979, 1981), —7, Az
THIENLSHIEEESEOE - Lv &R (Markert & Vanstone, 1971 ; Hara & Hirai, 1978 ; Cam-
pbell & Idler, 1980) &, V vEBBIE LRt Y vEEOEW Pv#EBF (Ito et al, 1963 ; Barman et
al., 1964 ; Schmidt et al., 1965 ; Mano & Lipmann, 1966 ; Markert & Vanstone, 1971 ; Campbell &
Idler, 1980) Rz W F B I h T\ 55, ZhboEEG &M Vg & oBfRicowTid+4
LM ERT Wi, P hicd yBHERET, v, Pv it T S-S EREh A IIEEQD
FEErm b (Jared & Wallace, 1968 ; Markert & Vanstone, 1971), = 045" Lv, Pv & & 3 ic
Ve OB L o THEL B D EE 2 BT o (Wiegand, 1982) 128 X 75\, 48 Hara & Hirai
Q978)13, =~ ADPEEALS Lv iKY T 5 El &£ Pv, KXV RO EELEAENB
E2%5EL, 2hb 2 o0EEENMPO VghbBAUTHZ LR -THEL B E2BEL
7 2D L E2IZBL TR, SEDT 2 = AT ZOSEICHEEFMCERLS 2RI YEHLE
hdrotc &b, 1 0RFEEEE2 &L Lot ¥, =0 ~20 B2}, EXKKBETIT
BOBRCBEELXZ D1 20FARS L LTEEIROKEXL, 722 R EEHELYRL
TAH3IMNTDORDAEEIRI R, 20 X 51 E2 oIz oWTE, e BSHBICRF O KM
PRL TS5, BREFNLERLOIHU EO L 5 RMEATYERLTVS w2, E2HENEL
FREE D Vg OBBEATHDHZ LRI THDB R - TT A=A REWT M1 Vg 2PN
ByAEhicH BEEOEISIVCE2C@U T DEELZLAL I,

IREM R OMEM Il O FSSP KT A 2 13, EF¥NLEFELYAV-TIhETIR
cod (Plack et al., 1971), 7 = (Aida et al., 1973), Gobius niger (Le Menn, 1979) TH#HE X hT
W, BEEO— AL = 2 <= & (Hara, 1976), 3L O~ (JH, 19781z bhiz 2 K45 o FSSP
DL, 1 RGIGHEEELEL, VEHYOEATHS EE 2 ch, BIO IR OVTIER

* TEAE: triethylaminoethyl
** DEAE: diethylaminoethyl
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HOEETHotro SEMEELTHVWET A=A BT 2HSD FSSP 232D LA, T0
5% 1 SR EEAD B2 L #HBHEBPETH7 I XAV FTHY, EHKIORSHME
BAESCESKSC L A BBEYTIRDE I EXRVE LI, ZhbOBRM L, fidho FSSP
Vg Lo B2 ¥ Sz EATREHh, o T
FSSP=Vg(E1-E2 complex) +free E2

LLWOEEAEBLDEEL bR, Ll ZoliFokE E2 B30E+0 E2 L 2R UIrE
CoGTIE, ML HEEEEL - B2 e oW TRETALERD D, BETTOE A, P7sK
b El xRV hd, FikE2 oxsilibcE#EORBTFET22ITHTS
B, ZOHRBELTE, Fekids Vgois s h~ofl, &6 II~0RDRALD0EEY
B ETRREGCEECRA S,

B, EE51128» (Haraetal, 1983), =V 44T, MEPICERD FSSP 2 HFET 5
CLEFEREGEL, LabIihbo3bobsRSE, INEMEMUGOMMER X X2
Fe s vaBERERCSHET S ERERLE, 2hbo FSSP 2, EENFUR &R,
WrLTDEDL 5 BELEUOWT WAL TR, SERAYETIRBETDH S,

GBI EEY BV RECKT S Ve oERIZ, Zh¥Ticd Englishsole & Pacific halibut
(Utter & Ridgeway, 1967), cod (Plack et al., 1971), pike (Goedmakers & Verboom, 1974), dogfish
(Craik, 1978), 73 %+~ + 5 %  (Crim & Idler,1978) i & THALh TV %, ThbOHEK
¢ Mancini #, Ouchterlony ¥, = hicBKXKBEEELGLRL ey v V&, HBHVIET T4 S
AT w4 T, REFHES L OFENBVLR TV, AFE TR T 2 < A E1 iELH
\~, Mancini Cifith Vg OF B2 R T, BH LAHMED Vg BHRER, mp#ET 20 ug/
ml T - fo, HlE & LT Vg g% AV 3 &, ered~felih o g B2 3 HURHG R &
LT, LELE—BEORBRITMR IS Z 2B Y, f-T VgoRiEcidyl El M xER T
BHMNE D BETHDEE LI, FUAL LT v AL Mancini ZED R X % 1,000 £ L BRE
T BN, —BrAEoMmF Vg v A2 RIET 512X, Mancini A X D WE»r O+ T
TH B, Lo LFFEESOSERCNEYBROBBBRB koo Vg i Y, tORENEL
{EV ng/ml L RADBERIE, FIAA LT vy AVEHTHDZ LRDRTD S,

7 A= 20H Bl i AVWC, £& LCHIf#EomE+O Vg v <A RIELICKER, 98
FHORNEMRENc S b EL R LA Ve R, Sii% 36 REChiEbr e TRT sEA%
SRU7, Kagawaetal (1981) i3, AL 7 4 = ADOBIPIEC BT Bllih= R + F 24— 4178
BT oWTEZEL, 9 Ahfice — 7 #RLIMER, 10 AhaoBN#c BB TR
B ERBELT WD, chbOEER, PEBELETE Fekids Vg AR, fidh=X b=
¥y DAMEBRVCERTRACTOEEVERS RS EERLTW5, i, EREFRIIH
D7 £ < ADHEBEHICERINL B & Yo TWTh, Vg ERESE, B85 RIhictkb
HASMERIS, MY TTRERBENRRVWZ ERTRLTWS, Tk, KBRS TS=
A bayVOR—ERICE - T, MBI, L TAEE LB TRISEB oM TET 5 v
~AD Vg HBEEENDC LA LRI hic, S EB L Bl IE L A7 4 ~ ADLFERH
Ak 5 M Vg 0B EMIc oW TiE, BRI TRE LRV,

3 #

7 4 = & (Salvelinus lewcomaenis) DEFwuyr =y (Vg BIVHEREAXSEERL, h

* FEFN 58 S B A KEF SFEF RS HEH
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HOBRE REFNTFERC L - TENT5 BN TERET oo EIHOMMENSL, ~1 Fr
FLALT A+ A5 A, Sepharose 6B D » AUEEKIC L 5 C Vg 2 FHERER LA, E7, I
EANrLXAEBERCLIY, 2HSDEAEL IV E22ERLE, ChLOBEHENRVThY
BMIETH D & & B REFERICHE DI, FEFO Vg &, WEEH EL E2 ¥ REENTE TR
HLAER Ve Rl &< R+ 2WRELEL &t BE208EE6&THL LHEESIR, —F5
FRRICHELTHER L Ve liFiz, RBMRSLI =2t Y VABRAOIME LKL T2RK
FOEEOFHELRRL, Z05H 1RGSR Vgo23F, o 1 K5aIEES B2 L @HFEHE
EbDTSSAVITHEILEBBEIDOII, TOENnD, RERFOBIZRbh 5 HsR
MmiEES (FSSP) i, Vgt 20757 2V THHEROE2 bW D R IR, T4, U
Lo Rwk, i Vg o mBFERE 3 El EYAVB Z EXFYTHD EE2, F
LLTHRRiRE = A L r X VAT A= 2D Ve BEXRIEL T, ZOHEOEREYER
L,

&t 5

ZOWREIT DY, ERAYREL TV WicTTItBE KFKEFRESF AR ZE
+, BIUVE¥HEZ MPBEBCEH T L b, REMNIEICOMBROBFIFREE
TxEE 2T ot BOBRREMCER T, i, EXOHBHEE W27 2 ) 2 E
SIBEERER & 2 L VP, George W. Boehlert 1, EEBROEMM LRI & iAok E
AEFECELSALBL BT 5, EFRo—MI LR 2R ERME€ (5756017 X -
Tl his,

X R
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