TR KA 2R ( HARFRE) |, 2018, 33 (5) @ 850-857 http://xb.ynau.edu.cn

Journal of Yunnan Agricultural University (Natural Science) E-mail: ynauzkxb@foxmail.com

DOI: 10.12101/.issn.1004-390X(n).201801016

=S EH FSHR EFAD S, RiERH
EREE T

T, Kk BT, BEEA, B, TRE,
X TALY?, EERT, BREERT
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3. RN R 2RSS, = R 650201)

WE: [ HW ] R ot S5 39 FSHR F N4t 5568, [ 77k ] R RT-PCR ¥ v b T Joht 1l 5 %Y
FSHR SR GmiB X 78], FHRAAYE B2 0 Tt 0 S B0 FSHR SER it =) (BRI . 2540 &
DIREEAT TR0, Ba RS TOEE BN AN IGREN . [455 ] AR RE Mo LS55
FSHR A X 2K K 2 082 bp, Hililh 693 NEHERR . AV E BTN TR Tl FSHR JG N-uifH
SR, HEAEA 3 MRS 7 A 6 MR AN . Joi LS E 8 FSHR 45 £ Jo
FUNE M o SRR, 4151 7 35.50% 1 31.17%. RIEMRTHI AT BR . Jom 1l 539 FSHR 5 H A&
HIFRIVRITEAE 87.4% LI I FOGE AR IR MEFAERAL PRI E RS, WIHHZEESE e, %
FEPERES A C R, [ 4510 ] FSHRJE T G A MK Z AR, WS/ R A, AT ReEis fgk
A, BEHS. BN T2 B A EEEEN.
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Isolation and Expression of FSHR Gene and Its Protein Function
Analysis in Wuliangshan Silky Chicken
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Abstract: [ Purpose ] Our aim was to reveal the structure and function of Wuliangshan silky chick-
en FSHR gene. [ Method ] The whole coding sequence (CDS) of the FSHR gene was cloned using
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RT-PCR method, its tissue expression was studied by real-time fluorescence quantitative analysis, and
the physicochemical properties, structure and function on its coding product were analysed prelimin-
arily based on the method of bioinformatics. [ Results ] The completed CDS of Wuliangshan silky
chicken FSHR gene is 2 082 bp in length, encoding a peptide composed of 693 amino acid residues.
Bioinformatics analysis showed that the Wuliangshan silky chicken FSHR has not a signal peptide.
This protein contains three conservative domains, seven transmembrane domains and six kinds of
functional active sites. The secondary structure of FSHR in Wuliangshan silky chicken are mainly
composed of random curl and a-helix, occupied 35.50% and 31.17% respectively. The amino acid se-
quence alignment showed that homology is more than 87.4% between Wuliangshan silky chicken and
other poultry. Fluorescent quantification results showed that the gene expression in gonadal tissue
highest, indicating that the gene relative to the production performance, reproductive performance.

[ Conclusion ]| FSHR belongs to the G protein coupled receptor family, which is mediate follicular-

stimulating effects and may play an important role in transport and binding, signal transduction, modi-

fication and processing.

Keywords: Wuliangshan silky chicken; FSHR; expression; bioinformatic analysis

YOU F5'F 1996 4F B USRI st e NS FSHR
cDNA, FSH (follicle stimulating hormone, i 5
WE) BT HEYE S I AE K R T . e
IRGEE AN, HFFE A FSHR (follicle stimu-
lating hormone receptor, it B {1 3 32 4K) F& A (1) 4
RS A YA D RE . FSH 2 TEARHT 43 UA 1Y)
PP S B SRR U BOMER B RB R
BRIV R, XTSI T . A
FHEDN EA HZAEAEY, Mz, FSHR AT
YR BR AN [, FSHR S{2URif 3 FSH 454,
Wit G & B BHLE s B, 40 M CAMP
HEINEY Ca> NG N, AT 40 B A B 2 RE 1
AR, FERIRIER SR L . FSHR B AT LA
RIS . DA . FSH M3 ias,

FSHR FEPRE 52 M) B8 MR AT A K MR i 2
BN, fE L@ KB X FSHR HE 5T
O — Lol ZEEE N TSR 3 S YL afk,
A 10 MINETF 9 DN T, 42K 77 664 bp”l,
WL B JES B 2 XS Y FSHR 5 i
F 1. 4 B 28%, X2 MR AT REA
A7 255, P18 SN e PRI 4 A1 I PR R A0 S8R A SRS D 2 2
Yz A B R E2ES, AR SNP 5w A
A WEMCHE, FEEMR L. A FSHR
FEISNET 1~9 FIPIINPN & T IX 3K EAFAE 4 4> SNP
B, ENATE o Fhrid.

164, X JoE Il E W FSHR FEH i IF5Y 8

A WARGE . AW FEX TG 1 25 XS FSHR K 5E
i X P HEAT T SikE, X2 AT
qPCR IR0, FEICEERE b Xk H 2 5 25 1 o
TR . S50 T REHEAT T 400, hfgdr o1l
L F X BFA PR IR ) A AR L S

1RSSR

1.1 RIGFE

AR A = w8 BT = Rl K2
X537, SRAE RUAE R T I S R R .
B Bl B OBLE L B DL BRL. BRAL. K
B, VAR DREE . MRIRSEAIZL, RESIRIRAT 1]
S, B T80 C vKART -
1.2 & RNA $#2HUf ¢cDNA &Rk

fiiF RNA $2 507 & 3 U & 1L 5 B 44
HAR S RNA, FHESMHOGREETH RNA 1
WA EE , 1% B Hs WEEE I fe kR RNA
My SEREME, R RS 1) RNA FF 5L 2 IR
SRS UL A3ETT cDNA & o
1.3 55 B By

H4k NCBI $di i B & K nY %A FSHR F
FES (B35 NM 205079) % Oligo 7 kit
Wit 2 X1 T e 1L S B X FSHR HE
MYSERE RS X, BRSPS 1 1 H W B

F,: 5-CGCACTCCTTCCTTCTAGATG-3;

R,: 5-TGTAATACCGGCTTTTGGTC-3';
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F,: 5-CAAACTCACTGTACCTCGTT-3';

R,: 5-TTATCACACTGCCTCAGACAC-3',,

Wit AT YRR 519 1 257 bp:
Fy: 5-CCTTCCCAAACTACATGAAATAAGA-3';
R;: 5-TATTTAGCCGTAGAATCACACTTTC-3',

L B-actin BRI NS4 225 bp, FIHE
FER AT AL FRIBIKT, 51 F R

F: 5-GTGTGATGGTTGGTATGGGC-3';

R: 5-CTCTGTTGGCTTTGGGGTTC-3',
1.4 RT-PCR 43 FSHR £

PCR WA 50 uL, >R TaKaRa Ex TagE
AR, BUISHHEER BUkBh e Y 181 FSHR 229 K
B 55 U BN A, i s
PEEINT
1.5 754 %8 K b

FIIH DNAstar XA TS 7 51351 142060 5
BOMNF I BT BRI EAE , AT 4t XAX R P 91 21
BT, S HX R Y E IR T T Mega 7.0
A AT P Rh [ SR 7 51 E A AT o SR A Pro-
tParam tool . NCBI $dliZEA BLAST £2%. ProtCo-
mp9.0. SignalP4.1, TMHMM Server2.0. SOPMA
SRR A4y W FSHR 3 R 9 i & FE /R 1 43 1 1
AL AL, FSHR 2R M ORSF A5 M B . 40 Bt
B, fFTRk. BSIELER . 225,

2 HBRESH

2.1 FSHR J:Ry 14t 3

X} FSHR SR 4mts X 1794, PCR =&
1% BB HEWH BGE B FE kR, 25 SR LR 1, 373
B S HUHAS AT, FUR 784 Be K EE N

1 M

bp
2000

1000
750
500

250

1342 bp

100

1342 bp, Fo/R, ¥4 B ik 945 bp.
2.2 FSHR 3Ry 8% 5E

XFIN e A5 7 94T I B e e A 4R, SR
fifi H NCBI £08 FE#EA 7 [FIVRIE R, e Hoh o i
I E XS FSHR 3LV . Zad PRdide, w4
WHE TGRS FSHR 3EK CDS X, $:2082bp,
ity 693 MR (K 2).

2.3 FSHR &EH T A AR

SFTE L5 8 FSHR 85 [ 5 AS AL AP
Pras i 1,

2.4 FSHR V.20 5 037 J% 5 R 4 1)

Jo 1 2 E 3 FSHR 2 &N T R R |,
WEFH 77.8%. FSHR &4 4 MHIAMR. 4 M HEH
BOFD T A ESIEAEA B, R A) 7 RS A .
WA B T2 IERR T 5 1~366, 424~442
509~531 F1 598~606 %513 i 5 5 B 45 44 35k 43 il 42
T & IR 75 1 367~389, 401~423, 443~465
486~508., 532~554. 575~597 Fll 607~629 % fi;
R BN TR IR 511 390~400, 466~
485, 555~574 Fl1 630~693 250 5. (1€ 3),

2.5 FSHR £ {57 46 #3k

T ZE R R . FSHR A& A LRR S K
J% . GnHR M 7tm_ GPCRs 8 F M4 3 M
SFeEf (K] 4), LRR_S [V T26 61~216 1 ZEHEHR
4b, GnHR #8 KA T4 282~349 v Z IR AL,
7tm_GPCRs M RGN T 55 363~637 fif L MAL .
2.6 FSHR 2 &5 A =2 4544 53 bt

H FSHR - Z5H) 5y BT &b 5 (1 5) Al : o-
BRTHE 5 31.17% (B 216 DA RR), STk
26.26% (¥ 182 & FHMR), PR f i 7.07% (&

2 M

bp
2 000

1 000
750
500

945 bp —»

250
100

. M. DNA M43 BiniE DL2000; 1. Fi/R; PCR f=#); 2. F,/R, PCR f=#),

Note: M. Marker-DL2000; 1. F;/R; PCR product; 2. F,/R, PCR product.

&1
Fig. 1

FZ 21L& FSHR £ RT-PCR =4)
RT-PCR products of Wuliangshan silky chicken FSHR gene
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49 NEFER), TR B 5 35.50% (7 246 1 pha-beta #; 4 a-BRHE>45% . LEfHEE<5% BN
B Y a1 JE<5%. FEMIEE>45% B Ky all-  all-alpha %Y; HABAEA A mixed B9, Ht, Joi:
beta %15 4 a2 E>30% . FEHEE>20% I al- IS FSHR 25 [ 09 % alpha-beta %,

1 ATGTCCTTGGGTCTCAGCTGCTTGCTGATTCTCCTGGCCAGCTGCTCTGGCTGCCAGCACCACACGTGCCTCTGTGAAGGCAGGATATTC 90
1 MsLGLTG GLTLTIULLASEGCSS GOGCOHHTG GCLTGCETGRIIF 30
91  ATCTGCCAGGAGATCAAGGTGGTCCAGCTGCCCCGGGACATTCGCACCAATGCCACAGAACTGAGATTTGTCCTCACCAAGATGAGAGTC 180
31 I ¢Q EI KVvVvVae@LPRDIPTNATELRTFVLTIKMRY 60
181 ATTCCGAAGGGAGCTTTCACAGGACTTCATGACCTAGAGAAAATAGAGATCTCACAGAATGATGCCTTGGAGATCATAGAAGCAAATGTG 270
61 |l P K GAFTGLHDILEKTIEI S QNDALETI I EANWV 90
271 TTTTCCAGCCTTCCCAAACTACATGAAATAAGAATTGAGAAGGCCAACAAACTCATGAAGATTGATCAAGATGCGTTCCAGCACCTTCCA 360
91 F S S L PKLHETI R 1T EKANZEKTLMKTIDA @DAFA QHTLZP 120
361 AGCCTCAGATATTTGTTAATATCAAACACAGGCCTTAGCTTTTTACCCGTCGTCCATAAGGTGCACTCCTTCCAGAAAGTTTTGCTAGAT 450
120 S LRYLLI SNTGLSFLPVVHKVHSFAOQKVILLTD 150
451 GTTCAAGACAATATCCATATACGTACAATTGAAAGGAACACGTTCATGGGCCTGAGTTCTGAAAGTGTGATTCTACGGCTAAATAAAAAC 540
151 v DN T HIT RTI1TERNTFMGLSSESVILRLNEKN 180
541 GGGATTCAGGAAATCAAGGATCATGCATTTAATGGAACCTGCCTGGATGAGCTAAATCTAAGTGACAATTACAACTTAGAAAAATTGCCG 630
181 G 1 @ E | KDHAFNGTT GCLUDETLNLGSDNYNLETKTLFP 210
631 GAGAAAGTCTTCCAAGGAGCCATCGGGCCTGTTGTTTTGGATATTTCAAGGACAAGAATCAGCTTCCTGCCAAGTCATGGATTAGAATTC 720
211 EKVFQ@GAI GPVVLDISRTRISFLPSHGLETF 240
721 ATTAAGAAGCTAAGAGCGAGGTCTACATACAAGTTAAAAAAACTTCCTGATGTAAACAAATTTAGATCTTTGATTGAGGCAAACTTCACGC 810
241 Il KK LRARSTYZ KL KIKLPDVNEKTFRSLIEANTFT 270
811 TATCCTAGCCATTGCTGTGCATTTACAAATCGGAAAACACAAAACACAGAATTTTACCCAATATGTAGCATGTCTCCGGCAAAGCAAGAC 900
271 Y P S HGC GCAF TNRK_TQNTETFY®P 1 CSMSPAKT QD 300
901 CTTGGTGAGCAGACTGGCAAAAGGAAACACAGACGATCTGCAGCTGAAGATTATATTTCCCATTATGGCACGCGTTTTGGCCCTGTGGAG 990
301 L GE QT GKRKHRRSAAEDY I SHYGTRFGPVE 330
991 AACGAATTTGACTATGGCTTGTGCAACGAAGTCGTTGATTTTGTTTGCTCACCCAAACCTGATGCCTTCAATCCGTGTGAAGATATCATG 1 080
33, NEFDY GLGCNEVVDFVCSPKPDAFNPTZ CETDIM 360
1 081 GGATACAACGTGCTGAGAGTTCTGATATGGTTTATCAACATTTTAGCTATCACTGGGAACACCACCGTCCTCATTATTTTAATAAGCAGT 1170
361 G Y NV LRV L I WF I NTLAITGNTTVL I I L 1 88 390
1 171 CAATACAAACTCACTGTACCTCGTTTTCTAATGTGCAATCTTGCATTTGCAGATCTCTGTATAGGTATCTATCTGTTGTTTATTGCATCA 1260
399 @ Y KL TVPRFLMOGCNLAFADLTG CIGITYLLFT1TAS 420
1261 GTAGATATCCAGACCAAAAGCCGGTATTACAACTATGCCATAGACTGGCAAACCGGGGCAGGATGCAATGCTGCAGGATTTTTTACTGTT 1350
421 VD I @ T K S R Y Y NY A I DWAQ@TGAGG GCNAAGEFTFTV 450
1351 TTTGCAAGTGAACTCTCAGTCTACACACTGACTGTGATAACTCTGGAAAGGTGGCATACCATTACCTATGCCATGCAACTCAACCGCAAG 1440
451 F A S EL S VYTLTV I TLERWHTITYAMGGLNR RTK 480
1441 GTTCGACTTCGGCATGCTGTGATCATAATGGTTTTTGGCTGGATGTTTGCTTTCACGGTGGCACTTCTTCCCATATTTGGCATCAGCAGC 1530
481 V R L R H AV I I MV F GWMFAFTVALTLZPIFGTI1 S S 510
1 531 TACATGAAGGTCAGCATCTGTTTGCCTATGCACATAGAAACACCGTTTTCTCAGGCTTATGTTATATTTCTTTTAGTGTTGAATGTAGTT 1620
s11 Y mKVvV S 1 cLPMHIETPFSQ@AYV I FLLVLNVL 540
1621 GCCTTTGTGATCATCTGCATCTGCTACATCTGCATCTACTTTACTGTGAGAAACCCCAATGTTATCTCTTCAAACAGCGACACCAAAATT 1710
541 A FV I 1 C 1 C6CY I C I YFTVRNPNYVISSNSISTDTK.I 570
1 711 GCCAAGCGCATGGCTATACTGATCTTCACAGACTTCCTCTGCATGGCACCAATATCTTTTTTTGCAATATCAGCTTCTCTCAGGGTTCCT 1 800
571 A K RMA I LI FTDFLGCMAPTISFFAISASLTRVEP 600
1 801 CTCATCACAGTGTCCAAATCCAAGATCCTTCTGGTTTTGTTTTACCCTATTAATTCCTGTGCTAACCCTTTCCTCTATGCCATTTTCACA 1 890
60l L I T VS KSK I LLVLFY®PINSGCGCANPFLYATLIFT 630
1 891 AAGACTTTTCGCAGGGATTTCTTCATTCTGTTGAGCAAGTTTGGTTGCTGTGAAATGCAAGCCCAGATTTACAGAACAGAGACTTCCTCA 1980
631 K T FRRDFTF I LLSKFSGOCGCEMQAQI!IYRTETSS 660
1 981 TCTGCTCATAATTTCCACACAAGAAATGGCCATTACCCTACTGCATCAAAAAACAGTGATGGGACTATTTATTCACTGGTTCCTCTGAAT 2 070
661 S AHNFHTRNGHYPTASKNSDGTI Y SLVPLN 690
2 071 CACTTGAACTGA 2082
691 H L N * 693

1E: ATG WRIGE T, TRILRTENE; 5 61~216 MAIEMAL N LRR_5; 4 282~349 (i Z MLy GnHR MZH; 4 363~637 iz 4k
R4 7tm_ GPCRs # %

Note: ATG. start codon; underline. conserved domain; 61-216 AA consist of LRR_5; 282-349 AA consist of GnHR superfamily; 363-637 AA consist of
7tm_GPCRs superfamily.

2 EEUSHEE FSHR £E CDS K3 5HBHEERRFT
Fig. 2 Coding sequence and amino acids sequence of Wuliangshan silky chicken FSHR gene

#1 k21555 FSHR EAREBLIFES
Tab. 1 The physicochemical properties analysis of Wuliangshan silky chicken FSHR protein

H¢1E characters T 25 5 prediction results KM characters TH 25 R prediction results
% H pi, isoelectric point (PI) 8.85 43 T3 formula Cs535H5632N0300070S30
43 /ku molecular weight 78.7 A Fa s R AL instability index (IT) 45.17
B L AR L s FEE KT 0.226
negatively charged residues (Asp + Glu) grand average of hydropathicity (GRAVY) ’
1E B frf R A 4 6 W Z % 104.53
positively charged residues (Arg + Lys) aliphatic index (AI) )
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Fig.3 Transmembrane domains of Wuliangshan silky chicken FSHR
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Query seq.
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4 FE5FE FSHR RFLEHE
Fig. 4 Conserved domains of FSHR in Wuliangshan silky chicken
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5 ZEL5EE FSHR ERZHKLEWN
Fig. 5 The secondary structure of Wuliangshan silky chicken FSHR

2.7 FSHR HHIREAL 5 70 S TRER N T RO R SRS C IR
PMZR R FSHR EABREA 6 KIRE  AOil . IR P (57 i R0 85 S 1 ol i e 1 A 5 4
TPERLAL, A5 N-BEERAUOLA . N- e (% 2).

#*2 ZELSE FSHR EANEEMMS S
Tab.2 Functional active sites of Wuliangshan silky chicken FSHR protein

Difie ¥ 4 putative functional sites A7 B I R 4K position and amino composition

N-FEHEALAL £ N-glycosylation site 47-50:NATE; 191-194:NGTC; 199-202:NLSD; 268-271:NFTY; 380-383:NTTV
N-IA &2 B4 7 5 N-myristoylation site 64-69:GARGL; 439-444:GAgcNA; 441-446:GCnaAG; 681-686:GTiySL
[ P 11 W RR 10 A7 A5 casein kinase 1T

G 1L Rt e 78-81:SqnD; 193-196: TelD; 263-266:SIiE; 313-316:SaaE; 564-567:SnsD
phosphorylation site
M C BERRALAL AT protein kinase C 121-123:SIR; 249-251:TyR; 279-281:TnR; 305-307:TgK; 347-349:SpK;; 555-557:TVR;
phosphorylation sites 596-598:SIR; 632-634:TfR
Tk fc A7 £ amidation site 305-308:tGKR

R BALBL tyrosine ki
Eﬁ?&@z{%mﬁ@?@d 37 5 tyrosine kinase 677-684:Kns DgtiY
phosphorylation site

2.8 FSHR 741 [RIYE M HL % FeXt & B (36 3): AWFPIE] FSHR 3 K Zmtd i 2

F NCBIELUHE T #0053 (NP_990410),  EERRIF AR, Joit 1l 5 38 55 J5ug i [a] ik
B IR (XP_021246584), M8 (XP_005012152), A0, 4 99.9%, SEEA. M7 &, HE,
& (XP_013047925). % (XP_009646499), #b 5 39 R K Ll 48 A R JE P 53 0 93.4% . 90.2%
4 (XP_015712376) F1 K 114 (XP_015478711) [ 90.2%. 88.2%. 95.4% Fl 87.4%, T FSHR %
FSHR ZF:M2 17 51 -5 AWF 58 1) Je i 11 250 5 571 HERITH], KH Mega 7.0,



5 1

FEAibAfE, 4. RIS B FSHR FEHYE . ik M HE A hRE 855

*3 RELSEBSHEMBYM FSHR SEKF7I—H 1

Tab.3 Homologous of FSHR amino acids sequences of Wuliangshan silky chicken and other species

Yyt Tl Y JEAG B 37 # HE [LEL Kilig
species Wouliangshan silky chicken gallus  guinea fowl  duck goose egret quail big tits
Je & 11 5 %8 Wuliangshan silky chicken * 99.9 93.4 90.2 90.2 88.2 95.4 87.4
JRAY gallus 0.1 * 93.2 90.0 90.0 88.0 95.2 87.3
LK guinea fowl 7.0 7.1 * 923 92.9 91.8 95.2 90.2
T5-F duck 10.5 10.7 8.1 * 98.6 93.8 91.8 91.6
# goose 10.5 10.7 7.4 15 * 93.9 92.4 92.5
1% egret 12.9 13.1 8.7 6.5 6.3 * 90.6 93.2
#55 quail 4.8 49 5.0 8.7 8.1 10.0 * 89.3
Kl big tits 13.8 14.0 10.5 8.9 7.9 7.1 11.5 *

e ML EBERR —BUEE L, WAL LU BUE R R R S B

Note: The values of the above diagonal line represent the identity percentage, below the diagonal represent divergence.

AR FIIE RARER (5 6), 45 N—KBSHFN 68%; WK HFMEN KN
SRR B, BB, AR ENE RN 100%.

97 1% egret
KL big tits
TSF duck
100 — % goose

BERAY guinea fowl

#55 quail

100
99 | JoE 1l H XY Wuliangshan silky chicken
—_ 100 L JF3 original chicken
0.01

6 RELESHFBSHMYM FSHR REBFTIRS5H

Fig. 6 Phylogenetic tree based on FSHR amino acids sequences of Wuliangshan silky chicken and other species
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it , 255 (K 7) & . FSHR 3 mRNA 7£ B LIRS .
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Fig. 7 Multi-tissues qPCR expression profile of FSHR gene
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FSHR Z 5Pl A K & & Fo- b, 5
SN I MR AR A — 8 1 G . PR A
1o X LI [N Z2 254 B H: mRNA B k25T
1AM FRIEE 10 b8BT, ¥R IAFAE SNP i/ 55,
A B A O o G s L 2k A T R )
BUERER ORI . T8 . Hibp4as T FSHR #1740
PEENI /AT, BFSE FSHR TR R A58 88 B 043
MIEOL, ZIAS R 0 &S S A AR G 2k 2
5. FSHR M5 Z4st e O REr 24

TRSFAERIBE A LRR 5 M4 . GnHR %
A Ttm_GPCRs M55, Hi LRR_S A&
A2 AN E LTI, FH1RZ BSPA-like
(BSPA, B HZAERE A 8 H 2 BEST R HY
FE ) FHEUREY A EEAY TR
GnHR BHIGK 2y 70 MEIER, A 2 MR
(1) C k3, 7EAP#hhe b Re k¥ 24k
o BXAFEAL A B 8 R IE s A E i 2
(2 P E LR PERR ISR 2 AK) M B IX e, x4k
ZRS 5 AU R B SRR G A5
PRI ) 5 F21, 7tm. GPCRs #3585 J& & 15 i
G HAMBZ BRI, @il G EAK LGS
MANREAME B BN AL o I F IR 5 S 5 R4 i
AR, AEAR. BRI, M. AR . B
K%, AW G & RS2 (R AR LA L [F) 1 45
F, ALE R 3 AN 3 /20 P AR B B
7 A1 e

TREE TS R BN . FSHR EE R TEH
WG R o B8 5E, 4300 7 35.50% 1 31.17%. &K
B (25 (Rl 5 A AR KRR B o Hoopg . Hid,
TCHIL )5 iy DU Ay o B A A EL b B P A
SOIRETRAL, XA AT E e TR,
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