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Abstract: Galectin — 1, a mamma’: .. = actoside lectin is present in many cells and tissues. It is involved in many physio—
logical processes, such as cell cance i, proliferation, apoptosis, and inflammation. Galectin —1 is a member of the B -
galactoside binding family, 7 . -re involved in the regulation of the immune system and development of tumors. Antler is
a rare accessory organ th.« ¢ -riodically shed and regenerate from its pedicle in deer and has attracted attention as a new
model for studying m¢«:.2a"1on organ regeneration. Deer antlers offer a unique opportunity to explore how nature has devised
a system of epir. «r e - veneration in mammals. Antler regeneration is a stem cell-based process derived from antler stem
cells that arc locai>! in the pedicle periosteum (PP). Elevated expression of Galectin — 1 in antler stem cells suggest that
this molecule 120y pley an important role in antler regeneration. To study the biological function of Galectin — lin antler re—
generation, .t is .’ cessary to generate a polyclonal antibody. In this study, the Galectin —1 gene of Sika deer (Cervus nip—

pon) wis izsoted into the pET28a vector to obtain the recombinant plasmid, pET28a — Galectin — 1. This recombinant
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plasmid was then transformed into Escherichia coli strain BL21 (DE3) for induction and expression. The target protein was

purified by using a Ni — NTA agarose affinity column. The purified protein was used to immunize rabbits to obtain the ;olv—

clonal antibody. Antibody titer was determined by enzym-inked immunosorbent assay (ELISA) for Galectin — 1. The =pe-

cificity of antibody was confirmed by western blot analysis and the expression of Galectin — 1 in the antler stem cells =25 '«

tected by an immunofluorescence assay. The results showed that the titer of the antibody was 1: 64000 with '"gh . ‘ecifi- ty

and that Galectin — 1 was expressed in almost all of the antler PP cells. We have generated a specific polveloyat antizacy of

deer Galectin —1, which will serve as an important tool for the study of the regulation of Galectin — 1 in ant* ~ seger.-ation.

Key words: Sika deer; Antler; Galectin —1; Prokaryotic expression; Polyclonal antibody
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Mo MRYEHRIET 7 AEERER . SIBEERS
WAEYESE R (EES, 2006) o I REEE R
(Galectins) W EEEZFEF K — R (Vasta,
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A B 130 MR AR MFESS R X (Carbohy-
drate recognition domain, CRD), X B —FF M A
EHiek 2 F1)) (Barondes et al. , 1994) . Wl OO F
15 AN LB~ U e B 2 SO B B K L, Ga—
lectin — 1 2 B 564 i T8 B T L Bh 102 FURE AR 3R
JRZAM AT BB MR, R AIE s a R4
ZH A, JBT R ARG E R (Cooper et al.
1991; Allen et al. , 1991; Puche et al. , 1996)  FGa-
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A MAEY R D REE EEMAE S (S
et al. , 1995; Blaser et al. , 1998 ; Paz v a.. -~ 2001;
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Jetifk 22q12 - q13 [E B LGALS: %14, X7
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1 (Ion et al. , 2005) , Galecyin =+ 2 4L 70 (%) B 32
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/amierogenic periosteum, AP) 4p4bifisk (Liet al.
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FKIEEM, R K, Galectin -1 i 20 %, #F
AP # Galectin — 1 [J5RIA 2 FP 411y 15 5. i@
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Poik, FATMMEIEE PP 41 f 5 RNA Jx #% 5% 15 3
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1.1 JEE KA pET - 28a — Galectin — 1 [FIH)

T Galectin — 1 B & AR M, ALK
YEEERE (Odocoileus virginianus) Galectin — 1 3£ [H]
wit 5l . F A Oligo7 #5F, R# % & # 4k
pET28a [, 7 1R Galectin — 1 FEP (XM_
020896502. 1) Zwfith X 5° F1 3 % 5| N BamHI Fl
Xhol BEYINL st (FRIZARH) Bt 514:

F: CGCGGATCCATGGCTTGTGGTCTGGTCGCC
(BamHI Eg )47 )

R: CCGCTCGAGTCACTCAAAGGCCACACACTT
(Xhol B Iz 51

PAPRAT B S 2 R AT O AE RE cDNA Jy 5 stk
17 PCR ¥4 Galectin -1 3R BRI A B, ¥ KR
WF (50 pL & &) : 34 pL ddH, 0, 5 pL 10 x
buffer, 4 pL dNTP, 3 pL MgCL,, 1 pL #ifR, 1 L
L5, 1pl T 5%, 1ul KOD Plus Neo
(TOYOBO) .

PCR §" #8727 95 CHIALE S min, 95°C A1k
30s, 65CiBk 30 s, 72°CHEH 1 min, 3£ 35 AN
o BRIk (AxyPrepTM DNA Gel Extraction Ki.,
(AxyGen) ] PCR 7244 BamHI (Therme Scionif-
ic) F1 Xhol (Thermo Scientific) X{ffH) =5 &
WY pET28a #ifh (SLIG HIRAF) 3 hy &
MR, FHHRZE RHFE  (Esclericeid coli)
DH5a (b3 XEAEMFEARFRA ), 1§ PCR
SO B D)4 5 R fa ik AR T AT Ol Y
1.2 Galectin -1 EHAFEHMRL 2 E

W 7 O B 1) pET28a = Claiecsn — 1 T 4H i ki
HRRTAR KT E (Escrs o coli) kg BL21
(DE3) (dbmeX&A vtor GRARD, UESH
FHEAA pET28a FT V& . o IR IR, 2y g5 F A B
SERERIR A 100 g/ RABE R (Kan) (¥ LB
Wik Bz R, 27°C . 2201 r/min TR EFF. K
BRI L 1% < LE A 3 0 2187 () LB B 77 ko
FHRREF ZRS ODgy 9 0.6 ~0.8, JINRH
BB o= EANET (isopropyl — B — d — thio-
galactosiac. ['TG) (Amresco) , f# 2K N
0 1 ol U k28855 4 he BOUCEE R A, FIRERR
+ 2.0 (phosphate buffered saline, PBS) pH =

7.4 Hog 5 BT KK o S B, 4°C 17530
r/min 850015 min WCAEBRE G ) _ETE DT ve o zia s
T bR T R 5 A A T P A K (sl um o
decyl sulfate polyacrylamide gel electropkezasis, SDS
~PAGE) , HIh i Jeth, W alminFE Rk
5. PABIE Anti - His tag 240 L0590 1F A
—¥i, FE P HRP - labeled goi an - rabbit IgG
(Abcam) (1:5000) fEAN— 7 i Western blot
WERIAMEH Galectin - 1= F &/ HHAR
g
1.3 EAHEAMAML

e BAE AT w b E A B RAHR RN
Ja, BT RER IS 0T, IOl EE K, H
PBS (pH =7.4) #¥:2 R)5, #HATHEEMF. 4C
12000 r/min 2 0> °5S min, HU L& T Ni - NTA Agar-
ose (QIAGEN) 2 il EHTAE T, B F UK LI FHEIK I
BEE e L B RS - ORI W I 2 )
washinz boiar (NaH, PO, ¢ 2H,0 50 mmol/L, NaCl
30C mmcl/L imidazole 20 mmol /L) . 50 mmol /L KM
(N=1', PO, * 2H,0 50 mmol/L NaCl 300 mmol /L im-
‘dazle 50 mmol/L) . 100 mmol/L BEME. 200 mmol/L
s 300 mmol /L BKMR PRI, W Ve A
X BB BEAT SDS - PAGE, 2 D Eig gt
3 50 ~ 300 mmol /T. MK M 5t Jid VB0 2 1 A 3 it 2K
R GRPEEIE KRR B (18 A TGE buffer (50
mmol/L  Tris pH7.9, 0.5 EDTA,
50 mmol /L NaCl 5% glycerol) &t (34 mm i@
B Hr 48 (3500), 3% B 1 & B A H BCA ¥
(Pierce™ BCA Protein Assay Kit)
ic) KR EE, FF - 80°C LRAT .
1.4 HEHEAZ wEIIRKH %

ali A1) Galectin — 1 2 2H 5 |1 A1 95 [K 58 42 4 771
(complete freund’ s adjuvant, CFA) (Thermo Scien—
tific) AR EIFAMNMEACRS, £ T2 R8T
S6 A= KAasm (WHEHARKEWLR
), BH 600 ng: H 15 K, BEMAEASH
KA E4E7] (incomplete freund’ s adjuvant, IFA)
(Thermo Scientific) 7870 1B A JF FL AL N i A ACIR &
AT =%, BHS500 pg; 30K, BEAEAS
I IRA B RV FNRE AT EE 3 IR, R il
HE NS00 pg; 5540 K, T HRECRE DS MR
A I S 2 W Bt (enzymeinked immunosorbent assay ,

mmol /L

(Thermo Scientif—
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ELISA) VERMLIE B, VRATRCR, 24 13 B
KBS EOR, TR e DR AL e AR SESS:
5541 RAE FH A n A% 5 ¥ BB 4 2R AT R IR B g
BERVES 500 pg EEH, JETH 47 ROERES
Mo i EF % 30 min, 3 4C HE
2 h, 4000 r/min B> 5 min YA IMTE IR - 80°C {RAF
L5 ZHiadn i

K FH ELISA V& Aar PN S 2 1035 B0 25t o 60 48
W ( Na,CO, 1.6mg/L, NaHCO, 2.9 mg/mL,
pH9. 6) FEFEHTIE, BEAF A FLELBE 50 g PR,
HETA4CHEE24 h, AT 10% F1MLiEHEH
(Bovine serum albumin, BSA) [ PBS J57E 37°C il
B h, K G T K R T 5 B B R B
PBS #i e J5 I B bRAR 4, DLRIAE B R 1) 4 %2
AT SR LS AF B PEXS I, & T 37°C /e 1 h, HRP-
labeled goat anti-rabbit IgG (Abcam) (1:5000) 37°C
B E 50 min, I TMB (= K) KA 5 iR 8 7
H 20 min, FfJEIN 2 mol /L FHR B2 ¥ A JEE 4 1k
KN {EEERRAC (TECAN, 36 [H) L i52HL 0D, [ {H
PABHTE OD /A1 OD KT 2 JHifR &kt
1.6 Western — blot fa il 2 5 B 51 44 1) 4 57t

FRHUA [ Bk PP 40 g i &L s 5, BEAT SDS -
PAGE, #RJ5>KH 80 V {HE 120 min ¥ & (45
0.22 um %W =5 2% (polyvinylidene “luc: e,
PVDF) Ji& (Merck, fH[H) Lo 5% ffoizy, =
EEFH2 h, WeEZrM i (Tris buffer saliie tveen,
TBST) ¥ 3 WK, &k 10 min; ¥ b it LS
LA 1:500 I ELHI T PBS Mike, T 4CHEHE I8 M
TBST ¥t 3 ¥k, 4k 10 min; ¥ FRP —1abeled goat
anti-rabbit IgG (Abcam) (1: 162 E=H1, T =
¥ E 1 h, A TBST ¥ 3 ¥ = 710 min; )5
N & & % &k )% (e hemiluminescence,
ECL) &% (Thermo  icviic) KM 1 min 34T
B, RIS R Sy (REE dbnd) 3
HRERRK.
L7 bk >

¥ PP 41 fy - 20 FLAR, AL 3 x 10° A4l
Mo, WREEL. B CORFRIEIRW O PBS Wik,
4% ) % Bt H g 20 min; R L EHE, H
PBS Yo Ja, MINE W (5 3% BSA, 0.3% Tri-
tonx = 10647 PBS) & 4] 30 min; PBS ¥ 3 X,
A I ARLIE AL 1050 (1 LRI A PBS R AE

—$0, BILIIAN 200 pL, FEFEE 1 h, Dl
f¥) 5 1M 375 1 X4 o Goat Anti — Rabbit IgG h&™. (al-
exa Fluor488) (Abcam) (1:1000) 1E AN #i, F
LN 200 pL, SIRBEIHFFE 1 b, 7406 -
TRREL —2 2 FEWEWE (4, 6 dinading —2 —
phenylindole, DAPI) (= K) & Jowin, EffE

FOLRME (EV0S, EE) FWZIr - ERIEL.
2 4

2.1 EHAFZRIEEAR pEY Sa — olectin - 1 IR
PAMEAEE cDNA Jh il PCR N4 3 Galec—
tin -1 FE R FFEF], Byl W 400 bp H 2%,
KN 408 booitye (B 1) o % $2 EH) 5 41 i
$i 4T BamHI ' Xho ! XUEFY), 56 BH P 45 5 10 i
PR R, 752 ERRE Galectinl FE R

G B [X A2 70 /D g w22 5 ELGR S IX R BOR /AR
[, B2 R R A e 4 — e LR Y] Ga-
lectinl o~ b BUEWIE ] pET28a #fk L.

M 1 2 3

1500

600 bp

400 bp
300 bp

B 1 MEAESE Galeciin — 1 FEHY 7= e vk 8 . M: 100bp DNA
Ladder (Dye Plus) marker; 1+ 2. 3: Galectin —1 F£[F PCR ;=4

Fig. 1 Agarose gel electrophoresis of Galectin — 1 gene of sika deer
PCR products. M: 100bp DNA Ladder (Dye Plus) marker; 1. 2.

3: Amplified fragments of Galectin —1gene

2.2  Galectin — 1 EHEAMIFIL N Western blot K58

HEBEKPTAT W, e NEH B A2
ESEAERERIEMNL 18 kD E ALK, EH
B BE Ay R I E o (B 2A) o R &
Y5 Anti-His tag Z 14T Western-blot %58, B
N ZH B 5 200 5 T 1) TR A AE AH S A B LR B H
K/NIS&AT,  Ho 32 200 A0 8 | A5 p e S 1 B s
WEREWZEHEA NATEMEES, HEA His
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bE%, T NiNTA Agarose 3 fl 2 #7 #E4T 4tk (2B, @
.
pET28a pET28a—Calectin-1 &\

B2 HETERE Galectin - 1 B4 A% SR MK A His bRBII%E (B). A: WAEAHEFRIERMA SDS -
PAGE H13K[&. M: Protein Marker; 1: i M P2 EREAREE: 3 B R LR 40 BT AR R
EH S RESEKER 6: BREAE JRHERE LSRR 8: B R A ERIEEA . B EAEA His b5

25 Western blot 248 . 1: KiESH

Fig. 2 Induced expression of recombina

CESEAEA: 3 EREREEME SRS 4 B ERAEEEEREA
protein of sika deer (A) and the His tag of the recombinant protein (B). A: In-
duced expression of recombinant protei d(ﬂf SDS - PAGE electrophoresis. M: Protein Marker; 1: The mycoprotein without induc—

2.3 EMHE
BeAk E 4
(DE3) £ 374,

4 i Fl TGE buffer & #7. SDS — PAGE &l 45 1 & 7=
8a — Galectin — 1 [fJ BI21 8. 9 ykiEZEM 1 H W E AL E R &, HAH BCA %
IPTG 49K J% 5 0.1 mmol /L. WFFEALIKETE 1.2 mg/mL A4 (E3) .
75 I [A] KEHMEARE, EHAEEL 2.4 ZHEM5 Western blot £l
i BETREEEAEA, HHN- W S S I R LR, 43 2 1LY, ] ELISA
NT SHEMTaif HIER M EAE A, B SN E R R R ik 1064000 (E4),
BRI AN 200 mmol /L BRMEEE FIBEME R RAF. F 5 (1 I35 X A R bk PP 24 il s
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B A3t 47 Western blot £l , 5 %R, fEEA
Galectin — 1 AN A7 E (£ 18 kD) AJ WA S 1 4645
H&A Fedr, 1 B e s A B A7 B %A 2 H
W, R 1) 2w BB B A R

w M 1 2 3 4 5 6 7 8 9

B3 ML Galectin — | A E FLL SDS -~ PAGE k&AL .

M: protein marker; 1: pET28a — Galectin -1 KiFFEAEEH; 2:
pET28a - Galectin — 1 5 S WA 3: pET28a — Galectin — 1 5
SEBEMELEEA 44 5 WMFEW: 6+ 7: washing buffer 3
Wi 8+ 9: H & AV

Fig. 3 purification of solubilized recombinant Galectin — 1 protein of
sika deer detected by SDS — PAGE electrophoresis. M: protein
marker; 1: The mycoprotein of pET28a — Galectin — 1 without induc—
tion; 2: The mycoprotein of pET28a — Galectin — 1 with induction;
3: The protein at the supernatant of pET28a — Galectin — 1 with in-
duction after ultrasonication; 4. 5: Flow — through; 6. 7: The elu-
tion of protein by washing buffer; 8. 9: The elution of target protein

187
167 R
—— 3, Galectin-1 [fili 1
141 Anti-Galectin—1 serum 1
=8 i Calectin-1 Il 2
1.2 Anti-Galectin: * sercm 2
) —h— [FHEXTE N ooatio contel!
L 107
<
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061
041
0.2

0 T T T T T T 1
2000 4000 8000 16000 32000 ~ LuC (28000 256000
P 2125 GRTRE
K4 ELISA JISEMETERE Galectin — £ 7 S HUATI A
Fig. 4  Titer of polyclonal antit \'v or =~ ombinant Galectin — 1 pro—

tein of sika deer detected by 7' 7

1 2 4
"""‘“‘““lilh.....

5 Wesen Dlod B MEAE B Galectin — 1 £ 3¢ B Fi 44 11 55 7

P 123 ANIABR PP AR

Fie' "2 Sp <il<y of polyclonal antibody of Galectin —1 of sika deer
weosed by Western blot. 1, 2, 3, 4: Different PP cell lines

2.5 NG R

A S i S L35 I PBS BL 13 50 Fg LA
YEN—90, X PP Al AT e e St AR I 4B L]
T BT R 1) SR B I B0 A L5 AR 9 B Pl o S 2R
BoR, B RFEINE I PP 40 b s R 1 5%
AT T P LS OO e o o %
5, RMLEREAYE e (6.
PG AR E (McGraw et al - 23v5) , Galectind
RIETHMEE A L Aoz I 6 W& s
Galectin — 1 JI~F3RI& T PPl flnt =g, HE

ik R R
3 Wk

Galectin — 1 3218 -2 R4, Qo i b
A, MR AN WOIRGEIE . B4R, 274k
BEAN AT = i 2 ot 20 55, FEZANEMISRE, B3
PSS TR B R EE A . 4E R TSR R
Sl 124 A (Marsich et al. , 2008) . 7E % Ffi fif
JeE - ARk B, Galectin — 1 38314 B o As 5 s
kRS N RS R R R ) A o (Danguy et al.
007" FEEE W FL BN ) T ME — — M e e 4 B AR
R AR, HA AR R AR R AR R A K R
a2 (Liet al. , 2007) , MELE JEE JE 0 £ K
BRI PLiES] 12. 5 mm/d (Gao and Li , 1988) , T fE
MEE LA H 27.5 mm/d (BB 7.4, 2011) .
ANEW Galectin — 1 i RIE— S5 RIEE, BHE
THfut Galectin — 1 R IA, #H IR 5| EFH L
GUBAE (B, 2012) , #— B4 Galectind
T B8 B A 1 R R AR FEATL AR 48 7= L AE bR vh
TEHREA TR .

ASLISFIH PCR 1) 7 45 WAL JE ¢DNA o1 5g
M T Galectin — 1 JE[K, #J3 T pET28a — Galectin—
| A, KA E BL21 (DE3) Rk T
A EH, FIH Ni - NTA Agarose 55 Fl 2 #r 4l 4 H
THHAEH, A EDRER, KT TR
PE R 2 5 B PR . AW 58 S 4l Ak 1) 2 1 H
PBS i##f, (B b Bl 7R YiE, HAlE
FHIBEE pl {4 6.48, PBS pH £14 7.24, Kt
FENT pH Ak 8 Ay, TGN A B R
PE, BRI ZZ i e B IR R 4 i 1 Tris, FRIMAT
EDTA #15% W) H e &AM EENES, 2R
PEDCE =4, HPE R, 80Uk i,
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&6 %12 0BRSSO M MELE BE PP 4Rl th Galectin — 1 f3R35 . B3¢0 (DAPD @ 4HfUk%; G586 Galectind ;
Merge: Galectin —1 5 DAPI £ & &, DAPIL: 4, 6 — 3k -2 -2 FEILM| W ; Control: k™« ulectin — 1 5 ZH 25 (4 0% 1) fe i ; Bar

=100 wm

Fig. 6 Detection of Galectin — 1 expression on the PP cells of sika deer using se)” = made pulyclonal antibody. Blue fluorescence (DAPI) :

cell nucleus; Green fluorescence: Galectin —1; Merge: Galectin —1 merged wia: CAP1, DAPI: 4, 6 — diamidino —2 - phenylindole; Con-

trol: The rabbit serum immunized without recombinant Galectin — 1 protein; Le-=1(_ pm

MEHRAEAWKRELE 1.2 mg/mL /4. ALk
R R k% Fe ik 84K Ny pET28a, 263 1 & 40 85 A Bt
5 His 525 %) Galectin — 1 2% [ 7 4k P S5 g ms
N, JENTEE AR A DUTE P RE 2 R A Caledia
EASEEREN & SR CANRPIA0E2 L % DS N AT AN DN
HE—20 3RS I Al b B 1 kA7 20 40 i 4 20 s 0 B
MTT 25, Al 2 B B A EME. Mo 01 5%
HEE R KkE, Galectin — 1 JL-FFRET PP 1M 44
fod, HFREERS, HILIER, Galectin -1 F 1]
eSS PP Ui E B AE AR T EERER
AR I B #G FRAT AT BUS A RISPR/Cas9 Y
RNAi F AR R IE IR God oo — 1 B, I
BHUARAS I I Rk B B B, BB R
Galectin -1 ZEJEEHA - EH.

Galectin -1 J&- —#r o LE R KT, 7EIME A
R REE RS EeER (FE B, 2010) .
Galectin — 1 7 H R 5 8 A4 g 42 (VEGE {3
) BRI AS L A R 1 IS A 8 B 1 T R
M A ph {Thisen et al. » 2010) o 7EHIE A K
REFELA ot LR M )RR A, FIA lacZ 78
PRP 2T T, R PUEAE R I A S bRl
Yipe (sietal., 2009) , JEETUIME T R ERIER

Galewin -1 ATRES 5 ME 4. RERPEAK

SSEEMERE. PIEAEK. BRI, Galec-
tiv - 1 7E 40 B R 40 B 1) B o A7 AR 22 25 0 I8 D g
B BLAR AN IR AR AT DA i 2 Phopi 22 2 24 A
K (Fischer et al. , 2011) . % 4L % [f) Galectin — 1
HA LR P f 2 3 R B ) Th e, IHFAEZS
PR A #P AR TR R, 5] G T A 2 4540
(McGraw et al. , 2004) . ML 15 (Okada et
al. , 2005) . IEEMH &4 (Chang - Hong et al. ,
2005) ; R JERIA) Galectin — 1 38 i W 45 & 7 4 iR
TR MG = T X AR (Tshibashi e all.
2007) o EHH Galectin — 1 174589 7% 7% ZE A U,
H IRt w7 E ot — BRI

Galectin — 1 J& B Z [\ Gl 1A 1, AR
Pl Galectin — 1 fE3 5% TCR T 1) T 41 i 44 22 8 A
MR A0 B T2, #8 7R Galectin — 1 W] B /2 i iR ik
B A S # 2 — (Rabinovich et al.
2002) . BtAF, Galectin — 1 & Af j@ i 4 TNF -
IL -2 F1 IFN -y 097242, ik Fe k% ConA 51k
BT 40f, MGl #| ConA 55 S F %  (Rabinov—
ich et al. 5 2002) o FATIE 1L JFE H 40 L 5 bk L2 4
W IERE IR AL, JREH 20 i e % 2 25 4] ConA I
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WA E Al (R R K)o Li Al Suttie
(2003) EILHAEEHELTTORIL, A E 5
MR 55 B Tk 4 fu 1) SR A FE PR — AN EO RO B
Fto AR O 1/3 H 58 IS Rk S %A B
WS HBERA, MiLOmA2/3 o REEa%E
2N R N G DO R = A AN g S R s i
FWE R R, KE%EAKE T & & BT i
(Dong et al. » 2016) . s RGx A= B A R HE
¥B1EH (Aurora and Olson, 2014; Z=3E%:, 2016) .
EEHALE D R RS Bl Galectin -1 &
R FEAE FIC A R SE

4 Lk

ARSI MMFIERE cDNA H 5 [ 18 3] Galectin - 1
HEE, KT pET28a — Galectin — 1 20 i fk, 1F
KIAFEE BL21 (DE3) Hifs Rk 404k Galectin -1
BEHEH, A Galectin -1 EHEARIE R, K5
9T B Galectin — 1 2 5 B& $i 4k, A& %) 1:

64000, X HF AL JEE 1) Galectin — 1 85 A B4 15 7
P, RO HE— PR R IZ R A R E AR R
PRft T E B LI AR .

Bogl: RO E TR A mB b “RE
VoI REAs A AP R 245 B S 7 B e R
MR EEBERE PRI TCRT U R S T A A e e AT
BB, R SRR RR I S g0 W R 4 T B
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