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The association of OPRKI1 gene SNP with sika deer ( Cervus nippon) diurnal

behavior traits
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Abstract: Genetics can help us understand why identical circumstances can elicit different behavioral responses among
individuals. Tt is widely accepted that Kappa Opioid Receptor 1 ( OPRK1) gene is involved in modulating behavioral
performance in response to environmental conditions. The OPRKI gene has been intensively studied; however, no studies
have addressed the effect of OPRK1 gene polymorphisms on behavioral traits in sika deer ( Cervus nippon). This study
investigated the association between single nucleotide polymorphisms ( SNPs) in the OPRK1 gene and behavior traits of sika
deer in the Ping-Shan-Tang farm (25 deer) and Zhu-Yu-Wan Park (23 deer), Yangzhou city, Jiangsu province, China.
The deer on Ping-Shan-Tang farm were housed in four 20 X 10 m paddocks with shelters of mantle. In Zhu-Yu-Wan Park,
the deer were roamed in a fenced paddock of grasses, shrubs and trees (100 m X 50 m). All deer were marked by ear-
notches and collar-tags for easy identification and were aged between 3 and 7 years. The study was conducted in two
phases: from July to December, 2006, and again from Feb to June, 2007, during all weather conditions. Focal-animal
sampling and all-occurrence recording was used to determine the period of time spent on each behavior. Eight hours were

spent collecting data for per day, including weekdays and weekends. Four days were used to observe every week. The
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observations were conducted at the same times each day from 8:30 a. m. to 4:30 p. m. and subjects were sampled in a
different order each day (using random numbers). After all observations, blood samples ( 10 mL) were collected from the
jugular vein using vacuum tubes with acid citrate dextrose anticoagulant and then stored at —20°C. Genomic DNA was
extracted from whole blood using a standard phenol /chloroform protocol, dissolved in sterile water at a concentration of 100
ng /L and then kept at =20°C until use. PCR amplification and SSCP analysis of the OPRK1 gene were performed using
nine pairs of primers. Two pairs of primers (P-5 and P-9) amplified polymorphic fragments. Three genotypes were
identified by SSCP for each of the fragments amplified by the primer pairs. The least-square analysis and post-hoc multiple
comparison were employed to detect the relationship between the primer of P-5 and P-9 genotypes and the behavior traits
using SPSS 14. 0 software. The results showed that the EE, EF and FF genotype of the P-5 primer had significantly
difference on grooming behavior, and significant difference was found between EE and FF genotype with other behavior ( P<
0.05). But for the other five behaviors, no significant difference was detected. Highly significant differences in relaxing
behavior were produced between the GG and GH genotypes of the primer P-9 fragment ( P<0.01). There was a significant
difference among the GG, GH and HH genotypes with respect to observing behavior (P<0.05). The significant difference
results were also found on the grooming behavior between HH and the other two genotypes (P<0.05). We conclude that

polymorphisms in the OPRK1 gene may be involved in some aspects of behavioral traits in sika deer.

Key Words:; Sika deer; OPRKI; SNP; Behavior traits

BEE 3 ¥ AW 1 e A8 R 1V 2224 380 0 sl i ) i PR 5 6 DR R AT SR IR 4, LA 9 328 ¢ 32
B ST sz 2R AR K s AT R 5 LR R AT AR S A BT, ASIELRT DL T AR AT R R L
i, AT A SRR T i An 45 S 3 i s AT A, DA G 6 S N SORTGE s A IR S i iy
AR IEAN TR R Z i, ZE800T 58 84 R SNP J5 %0 K A F IR 3 5244 19 Kappa Bl - (OPRK1 ) 3Z {4
HEATOAHT , G5 556 Kappa B 32 PR R SNP XHBEA# #1135 37 47 R HRAEFE — 2 5%, % i (aleohol-
preferring ) FPRIB /)N B (‘alcohol-avoiding ) FY) OPRK1 & X 22 251k 43 41 #F 58 45 R & W], 78 BALB/cJ IR /)N Bl
OPRK1 J7 8 7 X KB FAL 741, 1Ml 73 4h C5TBL/6By] FIl CXBI M AR/ LB AT % I 2 25 60, fE Al ' mRNA
£3y/ S OV NCIREN

AT R RS RSHILAR 23 s 22 R PE BT R K . B R BT 5k T 3 R )5 324K, 4331 Kappa 2
10 Mu SZ4&"7 F1 Delta 244" . Kappa BT R 2 & XFR/E OPRK1 (Kappa Opoioid Receptor 1) 3£[H ,J& T G &
PRI Z AR KR, BFFE 3R] OPRKI Bl v 32 4k T 200 M 7E S5 98 AH 48 AT R A S iXph 28 R 40 X
Sk, X B A2 S N FIAT R A R 0 R IR S SR 2R G B S Rk A 4
i A AEAT Ry 25— SO AR SR, 36 A5 3 M TR I 8 B S R TR B o AEAEJEE ( Cervus nippon) J& T
T FL 29 ( Mammalia) fH55 F ( Artiodactyla) JEEFL( Cervidae) AEREJE ( Cervus) . FREAMFAL L 6 A FR . AL
M(C. n. hortulorum) AEFGNWFN(C. n. kopschi) VIR (C. n. sinchuanicus) GIEWFN(C. n. taiouanus) .
IPEERI(C. n. grassianus) FAEILEFN(C. n. mandarinus) U H R B AR HE AR REANAE 3 R #R B K
EZR LR sh "™ N T ISR AL RE i R EEARAE AR AR (3L il kB ik, ARk, [ Py st el 7=
AL FEE 2 24 v 70 1) 37 TR B B IR L REEE AR 5 AR T T, A AR RE AT O A RAR SR T AT R
0 T OPRK1 54 5 FER A BB T PEAR LTS 6 T . (B, ABFSEIA PCR-SSCP FA
FBL, 400 7 OPRK1 JE K 7EARE AR B b 1) A% IR 22 28k Sk 3 DR 2 28V E RN s A7 R ok RO 75 A DG, Sy itk —
A FERILE S AT it AR R Ty T AR AL B, oA S A7 A R G2 PRy i e R A A ik
1 #RERZE
1.1 W5k E

AWFFEMG AL TER F 4 M T 3Py bl A N TP LU SR 56 3 W L (((119°267E,32°24'N) ) WG I A0 T 37 #4
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W R KR X, UZRAr I AR 15,4 °C iR A 1 AR 1.8 °C 5 A 7 A B IRN
27.5°C, HIR2 113 h, TR 238 d,4ERE/KE 1 020 mm, VLl F55E 3707 T4 P 98 U 0 51X, %37 15
A2 1 500 m®, 3t 4 A0 200 4 BB S 1 AL 20 mx 10 m, FME 5% 25 HAUEMAERE( 815 H, @
10 K VLA M sh R T4 M T8 X S48, i el by i AR 24 52. 6 hm® , g A6 JEE A B0 ZN el £
X (100 mx50 m) ,FEWMGEsE 23 H( 613 H, Q10 H) A8 1] WL Asf [a] 24 o4 45 K 8,00 AT 15.00 22
FA 1 IR, BYEE N =0 ( Trifolium repens) A8 E 18 ( Medicago sativa) FIHE &L, #b 5048 B b Bt & 16
BE R S K G B B MR WY R TR,

1.2 Wk

1.2.1 FrAtRouiss

TS P A A AR AT R R EAR A BTEAR B B BEIR B AR N R SRR [X 34
TEREAA,

FEAEROWER Z AT ) 7 d WOTOIRES i 5 S AT Ak Jmy FNE S 6, T XU k17351, 1E X
NRELIT[E] R 2006 4 7—12 A K 2007 4F2—6 A [ ML 4 d, RH BARsh PR AEK 8.:30—16:30 #EHE
BB 5—15 m ALXF S AIAT A TIRER . WRERET 1 ARER LR 1 GEsk, A 2 h 388 1 Wk, ARIEAEAE REA:
HURR S DA R AR 4517 KRR REA T B e T

W MAERER bR ISR S X 7 5 RDR A A T U0 E) REE R e R A AR A B i
o R SE R A AR AT R

R4 MEEREAEAEREIR A, S T 4 b T i REI A A, 2 oyl S R A MBI R 2

FNE ML RERY RN SRR R, TR AR FIRERR BN N B BT CCHE T, J5 T B, 42255 R 3R M, 5 J T s fie
HiL, iR 53S 22 B F A ) i 5

WEE M AERE K BV , B2 nil A S e B S A ) e 3, DU B LR AN Bl 1 0 A B U] LSS | 7 S

sl AL RE N —Hb S 3 ) A — b S SR B sh e ds e sh sl , e sl 3

BME HEAERE A SRASFETIE MR T A9 3517 R S HEBR SO Pt mloont B (AR S0 007 A T HNEIR R | s 4%
PEIT N

He WEREMTOK HER HEEE ik e S L AR e, an i il ORI OR BRI, I 7E 1 A
PN FEXEIN

T S R M A RE A2 1 & R MK, DRI A A DA R I 4 e a4 L BUD ) B b O e 311 SR 45 o s, o
FFRE S E A TR B | S AL T 40T .

1.2.2  IfikEREE

HEAE FE R SR R I 5—10 mL, BT 15 mL 35898 H (N B 1—2. 5 mL 240 , 705088 sh 2 1l 4 A
SEMESE R R R 1k PSR SRR AR 48 Ay, Horb 3 M T O L SR 3 R AR A RE 25 (815
H, 910 R sh¥be REREA 23 43 ( 813 B, 210 R, I PEam i MRS BEC
1.2.3 51UMEE

W F Primer 5. 0 344 AR5 GenBank FPIiSEA 3¢ OPRKI K 41 NC_007312 NW_00149302 319 %51
PI(R 1), 5103 M s TR A RAR G, F1WmE R 2 LT BB IERY 11 10
fEHR BE , —20°C KPR A s fif HIEE AR B 10 4% VR R IE 5 (5 | ik B2
1.2.4 HfEPCR YRR

PCR Wi Z K 20 pL, Hidr 0.20 pL (5U/pL) Taq i, 2.20 pL 10xbuffer( & Mg™" ), 1.20 pL #RJE A 1
pwmol/L 5[4, 1.20 wL ¥ N 2.0 mmol/L dNTPs, 1.40 pL ¥JE K 50 ng/L KK 4H DNA )5 LB T KA
IKANF 2 20 pL KR, PCR W ARFUNTE ; 94 CHAEM: S min, SR)5 94 CAEPE45 s, 54—56 CiR k40 s, 72
C #EAfH 30 s, 33 ANMEHR, 72 CLEH 5 min, T2 4 CHRAF
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*®1 151 OPRKI EFE5|MER
Table 1 Information of primers for sika deer with OPRK1 gene

s 519 b BIGRE

Locus Primer sequences(5’ to 3") Size(bp) Annealing Resource
temperature/ C

P-1 TCTGACCCTGCTTGTGC ; TTCGTCGTCTGCTGGAC 237 53.7 JINER Mus musculus

P-2 ACCACCAGCACGAGCCT ; CCTACAGTTCCCAGATGACG 204 54.8 F Bos taurus

P-3 TTTGTATTCTCCCGCTAT ; TTCCTGCCTCCTTGTG 350 49.8 /INEL Mus musculus

P-4 TTTGATGGCTTCGTTC ; TCATGTTCGGCTCTTT 261 50.0 F Bos taurus

P-5 CAGCCACCCTTACCTT ; TCACCAGCATCTTCACC 196 51.2 4= Bos taurus

P-6 CAGCCACATCTTCTTATC ; CAGCGTCAGTGTCTTTT 210 47.7 /INEL Mus musculus

pP-7 TGCCCACCAAACCCACG ; AGGTGCGCCTGTCCTCGTC 270 61.1 F Bos taurus

P-8 GGATGACCGGGGAGATGTG ; GCTCGGACGCTGCCAAAG 271 61.3 F Bos taurus

P-9 ACGGCGATGTAACGG ; ATCTTCAACCTGGCTTT 188 50.5 4 Bos taurus

1.3 itk

HET AL

y, =u+l +e;

2, oy, RATAMEIREIN R 5 w S BEORBIE 5 1, R o SEDRIRURON AR 5 e, R BEHLIRZE . B FH SPSS AR — A ik
L XN [RISE AL S AT PR O R BEAT LB, BT A s Ay PR L 8 h SEihic 3¢, LAAT A FpLEmt il
(M£S. E. ) AU As &t | LUASIR) S R BUAE Ry 55— A8 & B A SPSS B4 it B2 40t , BT AT e i o3
2 HEREHH
2.1 FEM41 DNA $2HU% PCR 4 38 =k

A AE 8 LR IR BE I 2 DNA ¥ 300 L TE i, 23R 24 b J 1] 1. 0% S BB L bkl
LSRR BRI B PR 20 A Wil | Z i B 50 — 2, % DNA ARG A2l g 2R (181 1) o 7E BT 9 X1
Wy, AR T NS TR P-5 RIS =ANE T/ P-9 SIMIE 1 (18 2) . X514 P-5 #E4F SScP
OYHT, SRR 3 BRI A il 4o EE EF FF( & 3) . X519 P-9 #E47 SSCP 43HT, 45 R % 3 Fh kA
435l 4k GG .GH HH (& 4) .

1000bp
750bp

500bp
p

E1 #5EEEREZE DNA
Fig.1 The genome DNA of sika deer

B2 5| P-9 PCR =il &R
Fig.2 Result of agrose gel electrophoresis for PCR product of

primer P-9
FF EF FF EE EF FF EF GG GH GG HH GG GG GH
= p—— — W —c—
[ - B _ e -‘7:7: ——— -  m—n - —
-~ B |
B3 3|4 P-5 SEMRNER B4 S|9P-95HEERNER

Fig.3 Result of polymorphism amplified by primer P-5 Fig.4 Result of polymorphism amplified by primer P-9

2.2 OPRKI1 FEEII 2 5 K [/ Br
K518 P-5 FrfS EE FF 2 ANREAAL 519 P-9 FrfS GG . HH P43 R BY 1Y 7 B P2 ) B 45 0547 1E S 1
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P25 R P-5 5 AR 7 5 5 4 R A E] 97% ,P-9 51415 4= W [RIEE IR 5 99% |, PRI Al iff 2 T 4R gk
PRSI AL RE T 51 o i i I e P et & BRG 1) P-5 4738 7 BeAe: DNA JP51) 72bp A& G—A RAE (K 5)
3190 P-9 §HIMIAE 132bp A S T—A IRAE (1816) o (HEIEMR AR ITIX AL AL 2 g TR AL

60 70 80 60 70
GT TGTAGTAGTC GATG GAGAT GT TGTAGTAGTO C A AT A AT

5 OPRKI1 £EE314 P-5##8 B2 MEEEF L3
Fig.5 The sequence alignment of two gene types amplified by primer P-5

130 »L 140 130 i‘ 140
TCACCAG TG CATCTGC CCAAA T CACCAGAGCATCT GCCAAA

B 6 OPRKI1 EE5|# P-9 ¥ i BHEREEFF k3t
Fig.6 The sequence alignment of gene types amplified by primer P-9

2.3 OPRKI L2407

FEREAEE W S BEMA o X OPRKI 514 P-5 1 P- 9 ff 35 DR 45 55 0 5 DR OB R b A A I 4B (2 2) , 7
OPRK1 £ 714 P-5 7 HEL5 bkl 3 AR 0 Horr BE UE D BUSR e 5 ) EF 1 FF %0358 P 0551 A
S SEGE X RIS R R AEREAE XA T Hardy-Weinberg R VAHRRES (P<0.01) . #E OPRK1 S 3]
) P-9 P BaLE LRI B 3 PR PRI P4l A T HE SR EUOR B ES | GG BE MR B 38 A X
Bt 220 MEEEAE 0L A AL T Hardy-Weinberg A F-HPR 4 (P<0.01)

%2 OPRK1 EFE &5 &AM & F R E E FE 2% K& Hardy-Weinberg T 18
Table 2 Alleles and genotype frequency and equilibrium test of Hardy-Weinberg for OPRKI1 gene

514 Lol B B S it i
Primer Detect Allele Type of gene X2 value
pP-5 E F EE FF EF
MMER 30 9 9
e 0.719 0.281 0.625 0.188 0.188 18.375
P-9 G H GG HH GH
MMEFR 5 34 9
e 0.198 0. 802 0.104 0.708 0.188 30. 875

df=2, X%).os(z): 5.99, X%.ouz) =9.21

2.4 OPRKI #ERERZEMSTAMIRER
Xt OPRK1 F&[H SNP A7 5 He PR R S A4 e 45 AT A MR- A T e /N IR 43T, P- 5 5 | 40 35 IR 700 Xo) AR £ g A6 1
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11 A W 835 52 (P<0. 01) X HARSAT I B LW, 514 P-9 25 3 R I ER AT 0 A i 5 5% ) ( P<
0.01) , XFFp S FEMFT AT B E T (P<0.05) , X HATT A MR C &0,
HE— 2 WA [ AT R R A /NS BIE AT 2 H LA (6 3) o 519 P-5 25 FE P R A& 417>

EE & FF BUFT EF %12 [8] 95 9 2% 5 5 25 (P<0. 05) , Hor FF BT R RELEAF MBS 15 min 247, EE BT
KRS A B0 3 min 264 o FEFOWIN Y 7 FhA7 PR A7 EE BUHN FF RI22 5 18 35 (P<0. 05) 51 73
Ab 5 AT R MERAE A A SE R B B R I B B 25 25 5 0 514 P-9 SRR B ENEA TN GG Y LK GH BUAMAST
S FSERF 1AE 2R T 90 min, HG#E 2 0] 22 5 B3 VAT 4 GG Y HH BUA GH #Y 3 Ff 3k [ RIAMA B9 4714
FREERH AR T, B GH BUEL GG AU 4 5,3 Fh ik R AL 22 ] W W 22 5 8. 3% (P<0. 05) ,{H GH 1 GG 1 b &
PR 2 (A7 AE I S35 25 57 (P<0. 01 ) 5 18 Mif5 8 HH & GG RURT GH BUANMAAT M5 48 4 min £, H.
HH BUF1 55 5N 74 B 25 55 (P<0.05)

%®3 OPRKI EFEATEEFBEBIEERDPETHERILE (55)

Table 3 Comparison for behavior traits of each genotype of OPRKI1 in sika deer ( min)

eIl TIN P-5 5|43 I # ( Genotype of primer P-5) P-9 5|43 KK ( Genotype of primer P-9)
Behavior traits EE FF EF GG HH GH

HUEE Eating 243.930+11.208 231.454+14.568 236.898+14.928 233.520+33.209 243.295+9.452  231.903+15.985
JZ % Ruminating 35.736+3.867  41.294£11.279  42.603+1.974  36.198%6.630  39.746+4.229 31.757+4.411
fib B, Relaxing 118.085+12.75  113.984+18. 118 140.023+18.520 172.984+35.924a 124.000+10.832  83.073+11.495h
W Observing 52.536+5.927  53.181x10.977 31.423%3.327  14.577+2.735a  40.317£2.639b  99.388+7.469c¢
#3h Moving 15.356+1.697  20.152+4.788  17.288+4.649  10.970+3.211 16.845+1.958 17.896+4. 057
i Grooming 3.687+0.559a  15.046+2.292b % 7.870£1.106b  3.718+0.442b  7.915%1.077a 3.239+1.402b
HE Others 10.637+1.610a  4.888x1.366b  3.899+1.300 8.036+2.593 7.852+1.224 12.743+3. 350

F—4Tr A RF EAr a5 b,b 5 b+ b 5 c ZMFRRZEFBE(P<0.05) a5 ¢ FREFWEFE(P<0.01)

3 itig
3.1 FEACEA s AL 2= b

AWFFEH, 7E OPRK1 JEH 5[ P-5 K P-9 93 45 F b &R A TN 2] 3 Fp BE PR AU | FAREAE BE 783X AN 5 244k
F Hardy-Weinberg N PHPIRAS , BEACA PG 0] G2 f T3 [N B8 4 AR i ok 4% e fic S N ZE sl ™ %
AR IR BRAE (AR T EORE IR 25 1 T 3 BRI B R AL I8 21, o= 2 TR R SR AR08 /N R RG] B I 351
BN, TR R /IN 5 BN AR R AS BEREALAC L 2 B AT IR AL 550 AE 7 MBS, B Fh 2258 T
LS AR B | L R AL AR LR I & A o TR/ I | S5 57 35 PR 3R A0 A 1) TL 3R, IR 38 35 P i) I A
AT PRS0 A I AR AR R /DN a3 S s BRAG TBE (A Ab T RS IR S B BRI, S5 et T BE
U R b A R T AT 1) S A8 B R P27 4 — T2 B B A 5 M0 5 [RJESE A ] 6, 300 B B R 9 P B B
SRS T AP AR . T DAL R MG AE EE AL DU AN A DR A7 AT JE DRG0, X A 46 JEE e A
VEE I B B B L A AR AL 1 e A 5 R B2 Pk 2 R IO X R O SE PRUR B2 ], 455 MR Tl &
JRE B R SR AR PR FE AR JE S RIS | AT 4% A8 B N TR L
3.2 OPRKI EHZ M5 MR 0 S Hr

XF OPRK1 J:H 519 P-5 Fl P-9 AN[FFEH B AT MR B f/ D SR IE AT 2 E LA A, 5149 P-5 4%
SR ME AT Ry 22 57 3 FE OO ) 7 FpAT etk ep e 4T EE BRI FF BU2E 5 2 P-9 513kAR
R DRI L 5 AR AL REA T M PR i v, BINEAT R =2 TR) 25 S A 8 3 5 R EE AT M ) 3 R L R A 1k 1 47 Ry R s st
(B T, . 3 Fh L R 76 2 ) R 22 57 I 38 ( P<0. 05) I8 A T M AP TE B & 22 7 (P<0.05) , 28T 555
FIFH SNP J7 ¥Rt R K RT3 5055 89 Kappa B i (OPRK1 ) SZ AR HEAT 047, 4% S 2 W] Kappa Bl H- 32 143 [
SNP X 8 11 3 57 A W HEIRAEAE — 2 0 ) A DFFEARAE Kappa BT 32 VA5 PR R 14/ BRUX S l31 F t
S VE FHIH % 32 shis /> FUBTE R 22 (/R FI AR 2 3 AT . Kappa BT R 32 M40 25 55 10 P 5 6 0 46 [ 865 1) 05 30
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F G e Il i b i 0 o (B0 22 LU AR J K)o 98] R s AT 2 SO 2l AT S — R 34T
AN G2 R AR POK AT BGE ST RS A AR L R AR N EE 2RI T
Kappa Bl RS2 (R FER B 225 0E  ARFE R, OPRKI JEH 514 P-5 AT H 3L K 225, R FE A 2
()X A AL JEE B A AT 7 A —RE AP, P-9 2 i) 3 7= ) 0 2, JHCAS ] 3 DR RO b L B A7 D 7= 2
FRW, [AIAELL BDNF O H i 2E RS HEAERE HH AT A PR BEAT AT FE B A5 SRR, AN [) 5 DR 1 2 [ Xk Al A6 JBE 1)
RMNE RS S AT A B 25 Rl BB A N A e Sl SR AN SO TR AL AL

YT RV AT A RO IR B SR PE A TR 17 1), A BFFE k% OPRKI
VES S WA AL REAT A PR B0 FE A SR SNP 595 70 1% 25 DR ¥ 7 A1 S e 89 B R A3 s, 2728 FIAT
PR AYE2 , 4518 R W] OPRK1 K& Al GEFIAREAL BE 1) PS5 BT WA AEGE 7 18 3, 012500 GG B ml gl
SHYENEAT AR, GH n] REMI S A MLERAT AT O o 2% S ML A K I [] Lk 3l 37 8 S 2 — b sl B
AT IR R, S B i) b R 83 3k 37 UL AT LA Ry 2 B I — i BRI R AR AT R
A FUREA TR 04 0 IR phy T A P MR P o B 2 T T S A 24 A 2 B R LR R T30
WITEREI IR 550 R, HAE AR BE /N B9 . Grandin 7€ 20 T2 70 ARAR A KB435 6 A E R w17
o, TIAE 1996 4F % B Holstein it 2 B A 45 75 MUIRE , 3 FT RE 2 1 U 1] 0 456 (R 45 2R, 0 o 7 B3 (P A7 2800
(ORI FE R L H R B 2 WA T HURE T xd sy el s i e e 3R 1, sy el v 90 55 114 R A S 3l i PR A 5 B 8
BRIV R 1 S R AR RN | By BT H B R B B A AT R, AR
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/I SRR B AT M IR BE T S0 Kappa BT B2 (R TE Bl A A (0 s R0 07 . M AR FERVIEL 5 £ B Y 38
Bz — LS I UL B P [ S UL B AT DA R o, i 1 B A RIS AR A A 2R SR AR 3Tk
- b A AT RE T B LA T N A OGN B 2828, NITT#E OPRK ik PRGN A5 2 5 i
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I ] S WA Ty, FESE W PR BTSSR BOLENEAT N B ThE  MRE AT X OPRK 3 A A [a] 4k
PIRSSAT A PAR A AR S A 4 2R, 4D OPRK & [H Al RELE 5 Rh sl 1) 37 it b 32 31— E B B K 7, S 2L
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