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Abstract:  Tiller number is a key agronomic trait
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that directly determines rice yield. Therefore, mining

genes related to tiller number is crucial for the genetic
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number. Data of tiller-number and genotype collected in 2021 and 2023 were jointly analysed with the quantitative trait lo-
cus (QTL) IciMapping V3. 4 software to identify rice tiller related QTLs by inclusive composite interval mapping method.
A total of 17 QTLs related to tiller number were detected on Chromosome One, Chromosome Two, Chromosome Four, Chro-
mosome Five, Chromosome Six, Chromosome Seven, Chromosome Eleven and Chromosome Twelve respectively in two
years, with logarithm of odds (LOD) scores ranged from 2. 66 to 9. 14, and the phenotypic variation explained from 1. 48%
to 8. 68%. QTL mapping physical interval analysis revealed that three of the QTLs overlapped or were adjacent to previously
reported QTL loci related to tiller number, two of which were identified as tiller number genes. ¢TN2-1 and ¢TN4 were de-
tected in two years and showed high stability. The ¢TN2-1 was mapped within 7. 12-7.25 Mb on Chromosome Two, the
LOD values were 3. 96 and 7. 14, and the contribution rates were 7. 58% and 6. 45% in 2021 and 2023, respectively. The
qTN4 was mapped within 2. 43-2. 67 Mb on Chromosome Four, the LOD values were 3. 94 and 2. 66, and the contribution
rates were 6. 86% and 8.42% in 2021 and 2023, respectively. Variation analysis of sequences between parents within the
mapping intervals of ¢TN2-1 and ¢TN4 showed that, there were missense mutations in the coding regions of six genes be-
tween parents. The RILs population strains were further classified into HapA and HapB alleles based on the type of single
nucleotide polymorphism (SNP). Results of effect showed that, the tiller number showed significant or extremely signifi-
cant difference between different alleles. Two candidate genes for tiller number were identified combined with results of ex-

pression analysis, which provided theoretical basis for analyzing the molecular mechanism of tiller number in rice and of-

fered novel loci for high-yield rice breeding.
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2021 4FF1 2023 453 IR SEA TDT70  Kasalath £
JEAR 186 M Hk R 1Y 73 BEBGHAT S 1140, A5 R (3R
1) 3RH, 267K TDT70 3 BEE 151 0 14. 60 > F1 15. 67
A, Kasalath )73 BEXL73 5312 24. 30 4> F1 26. 00 4,2
SRR A 45 0 1Y B R Kasalath F 0 BESUI B % £
T TD70, 2021 4F RIL 1A ) 73 BEXCE 16,70
AN P EERUE G 6. 30~ 31. 20 452023 4F RIL #f
PRI 43 BERL Y M N 17. 60 >, 43 BERCAR S+ 90 il A
7.30~30.00 1>, 2 4R BEXUE S R0 501  28.30%
H127.85% , F] WARFA T BERCR B2 28 5, 2 4F
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1, H 2 AR AR A SRR, 22 30 Fho MR i st %
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Table 1 Tiller number of two parents and recombinant inbred lines population

s FHEAGTEER() 4 38 AT BERUH DS HUIR

TD70 Kasalath EHE() BREECY) ERRE(%) 953 s
2021 14.60+2.31 24.30+1.73 16.70 6.30~31.20 28.30 -0.85 0.13
2023 15.67¢1.53  26.00+4.58 ™ 17.60 7.30~30.00 27.85 -0.28 0.35

IR 2 PIEAR BRI 2E AR 3 (P<0.01)

2.2 SYEEHL QTL &l

XF RIL FEAHE /0B QTL A 2 AE3LAGI3 17
A QTLAMATE 1 5 25 45 55 6575 11 5H12
BYetaR (K 2) . Hir 2021 4EREIF] 10 4~ QTL,LOD
H2.68~5.26, TRk N 1.48% ~ 7. 58%, HiHt,qTN2-1 5T
R AR, M 7. 58% ,LOD 4 3.96,12 S YL (a ik Gz

1) QTL 12, i 4 1> #E 1 %5 25 4 56 S YL tafk I
SYREIE] 14~ QTL, 2023 4FKEINE 9 4~ QTL, 4357
F152%5 45 75 11 5H 12 54@K LoD (5
2.66~9. 14, TR E H2. 9%~ 8. 68%, FHrf ¢TN7-2 TiHik
R, N 8.68% ,LOD 2 3.76 1E 2 5 7 SH1 11 SYL(,
T BRI 2 4~ QTL(F 2)
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Fig.1 Distribution of tiller number among resequenced recom-

binant inbred lines (RIL) population
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Fig.2 Distribution of quantitative trait locus (QTL) contributing to tillering number on chromosomes
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(% 3) WoR, qTN2-1 1 F5 2 Jetafk 17.12~7.25
Mb X3P X E P RS 11 AR, AR R
I FHEAT SNP AR5 08T, 455 (K 3) Wos, B
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Table 2 Identification of quantitative trait locus (QTL) affecting tiller number by using recombinant inbred lines ( RIL) population

4y QTL PRI FRICIX[H] EAFIXE (Mb) LOD FIRRA (%) RS

2021 qTNI-2 1 RBN1206 ~RBN1207 37.91~38.01 3.78 1.48 -1.28
qTN2-1* 2 RBN1554~RBN1555 7.12~7.25 3.96 7.58 1.24
qTN4* 4 RBN3418~RBN3419 2.43~2.67 3.94 6.86 -5.63
qTN5-1 5 RBN4813 ~RBN4814 9.90~9.92 5.07 2.31 1.53
qTN5-2 5 RBN5167~RBN5168 0.63~20.77 2.96 4.40 -3.92
qTN6 6 RBN5797 ~RBN5798 10.14~10.16 3.59 3.93 -5.65
qTNI2-1 12 RBN11569~RBN11570 8.08~8.13 2.98 4.41 -3.86
qTNI2-3 12 RBN11882~RBN11883 14.35~14.37 2.68 3.80 -4.93
qTNI2-4 12 RBN11914~RBN11915 14.91~14.94 3.50 3.58 -5.70
qTNI2-5 12 RBN11917~RBN11918 14.96~14.99 5.26 4.25 -4.99

2023 qTNI-1 1 RBNO219~RBN0220 6.41~6.43 4.08 4.65 -0.69
qTN2-1" 2 RBN1554~RBN1555 7.12~7.25 7.14 6.45 0.71
qTN2-2 2 RBN1677 ~RBN1678 10.57~10.61 5.36 4.73 0.70
qTN4 ™ 4 RBN3418~RBN3419 2.43~2.67 2.66 8.42 -2.39
qTN7-1 7 RBN6588~RBN6589 1.44~1.50 9.14 8.39 0.81
qTN7-2 7 RBN6898 ~ RBN6899 9.56~9.60 3.76 8.68 -2.44
qTNI1I-1 11 RBN10499 ~ RBN10500 8.89~8.92 5.70 6.23 0.70
qTNI11-2 11 RBN11209~RBN11210 27.34~27.36 3.47 3.07 0.75
qTNI2-2 12 RBN11792~RBN11793 12.54~12.58 3.06 2.99 0.58

TNERONAB A (EAR, 3R WSS B PR Sk T TD70 5 P 400 8 A 6 A8, 38 WA 34 254 58 45 B PR SR U T Kasalath,, ™ 3875 78 2 4F (1) 8 & K60 5 1
QTL, LOD X RO LA,

*3 EEXRNIHEREREFE(QTL) X B NEEKERE
Table 3 Gene annotations within the quantitative trait locus ( QTL) interval detected repeatedly

B PR B R Jem ik Py BEIX [] (Mb) HH SH T REER

qTN2-1 2 7.12~725  LOC_0s02g13360 o QTR L 51 il ( HAD ) A8 5% J K il
LOC_0s02g13370 FAL BB OXS3-LIKE 3 EH
LOC_0s02g13380 N PR s
LOC_0s02g13400 FiIkEH
LOC_0s02g13410 AR EE Y E A
LOC_0s02g13420 S AR T 2 AR 1
LOC_0s02g13430 22 R/ P AR AR AR DG S5 M B 1
LOC_0s02g13450 MEGL7-BERERIE 3
LOC_0502g13460 ARSI I 2wk
LOC_0s02g13510 SRR B 5 HiTiAR
LOC_0s02g13520 OsIAA7-HE A F i o i [

qTN4 4 2.43~2.67  LOC_0s04g05030 L A RRRYARRT 4315 25 000 RYBLIETE
LOC_0504g05050 SR e 4 it AR
LOC_0s04g05060 45 % P450 94A1
LOC_0s04g05070 FirEH
LOC_0s04g05080 Ttk 2,18 5 IR /K SRR VB = BERR IR AT (V-ATP) fif§ F U 5
LOC_0s04g05090 FiIrEH

LOC_0s04g05360 FirEH
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2025 4F 5 41 & 5 8 M

NGRS LOC_0s02g13410 42K 2.76 kb, ifith & & 25
IR 2 75 8 B, i L R 7 TD70 1 Kasalath
I Zht XA 7E 8 Ab SNP A8 S, Ho v 4 455 4 1 )7 41
(CDS) +157 bp (G/C) . CDS+261 bp (C/T) ., CDS +
1 954 bp(A/C) 55 6 Ab4E LA 1 Ab4H AZE S )2 1
A B DI S RN 5 18 5, G i ) IR A T
AN AR Ak [ 4 & BEE (Gln ) /20 &R (His ) . T & R
(Ala)/JRER (Thr) 552 (Leu) /&2 MR (Val) |
(K 3A), LOC_0s02g13420 4= 3.07 kb, ihh & &
SCRMRE LTI ZARE I, SR AT G i X A7
1E CDS+477 bp (A/G) ,CDS+485 bp (G/T) .CDS+
1 343 bp(A/G) 55 8 AbsE LA W WA 1) 24 FE R
PRI TR [ 55T R (e ) /4 2 IR (Val ) K 2R
(Arg)/ 2258 (Ser) S5E 2R (1le ) / B 2 R ( Met )
5] ANAA 2 ARG SRS 1 AL AT BESZ IR N %
S AR S (| 3B), LOC_0s02g13450 41K 1.92
kb, RN MEGL7-B: 5 E1IC 3 H, SEAS (8] 4 5 X A
CDS+1 806 bp(C/A) F77E 1 A5 LZRAR , Gty 1 2 i
P 2 i 2 R 72 R A 2 Wk i 1) 25 5 (181 3C) . LOC _
0s02g13520 41 3. 66 kb, TIREIEREN OsIAA7-E KR
e W S PR, AR [B) P S AEAE 5 Ab SNP A8 55 434 1 4b
5'UTR 272 F1 4 fb4f L8 , Hirhr CDS+562 bp (A/
C) .CDS+2 537 bp( G/T) gt ) 2 JE MR 53 7| R LA K
KR WRIRHKG 2R/ se 2R (B 3D) .

qTN4 1 F55 4 Jetafk 12.43~2.67 Mb X 5
W DI RETEBEEE R R I X NAT 7 ST RE A M ik
B, HIF AT KB, B LOC_0s04g05030 Fl
LOC _ 0s04g05360 2 A~ 5 K 78 B3 0] 47 78 48 5
LOC_0s04g05030 4= 6. 28 kb, 4 hh & & 22 5 FR 1)
AHXS 431 225 000 BT J5 2R 14 J5T , 538 A 1) 2 i [X.
T£4 188 bp fl4 548 bp 2 M7 s A7 1E 2 AbGE URAE
SRR AR, RABE N 22 &R/ AR AL, It
HMATF 3 Ab 5TUTR S878 1 1 Ab 55 4 X IR S5 A N 5
TR (K 3E), LOC_0s04g05360 %=1 2. 29 kb, %
AR AR IB A, EA [ gt X A2 AR, A 21
AbE L5 Hid 1 4b Sl CDS+865 bp (C/T) , 3
BRI R s TR (K1 3G) .

qTN2-1 F1 gTN4 {37 15 3245 2 ARG I 3], % H
67 DX [IEA T 56 R oy i T R RN 3 4 A8 S A i, 2L R 3 6
ATIREHE PR 14 G A5 X TE SR AR R AE TR A LR, AR
XUEILI SNP B2 RIL BEAR AT 2507 4325
SNP S A% R N SEAR TD70 LAY A 44 4 HapA, ly

A Kasalath B ()47 44 4 HapB, 259 KB, gTN2-1
DA 4 A L DR T RS2 R R B g i
FEAE AL 3 B, LR S8 2 — 3, SR)E, DL LOoC _
0s02g13410 F:H [ CDS+210 bp( C/T) 28 53 M3k
AR R R R B 80  [RIESE, Sk 5 R A B
DA PIREONE , 8 3 SNP 456 T8 i 18 591 Bk 1% A 24
SRR R BRI RS 1Y RIL Bk R H & A ¢TN2-1
—A 5, 4, HapA Fll HapB 4333875 6 1 9 4~
RA  HapA #R R 2 S50 BEECT- BB 14.98 4>
14. 45 /1>, HapB #RF 2 473 BERCT-HME 5351 12. 30
AFI L. 61 A4S, %457 25 HapA #R 5 Eb HapB Bk ZR 340
2.00~3.00 />4 BE, GEit 4y B 45 2R R, HapA il
HapB Bk 2 1473 BESCAE 2021 4F 2023 4E 43 IFETE B
RS VAL S BERUEL A B K 5
M (2 4) , RAFIRER LT gTNA A7 5 e Sk
JZD Y 2 MBS A T2, 43~2. 67 Mb, P 3
DX ] % /N, X [a] 9 ok & B 4 14, DL LoC
0504g05030 3£ [H CDS+4 188 bp(G/T) [ SNP Z3Hri%
D RS EENT RN SR BN, HapA F1 HapB 7354
8 113 MR R, RN AREE R /R 17 s REE 3
I 4~5 A3 EE, Gt orHrat R Wow AN 5 7 B ik
RIW T BRI B 25 5 Wiz A5 5 4 BRI
FREVI(R4) o KFECE 0 X e 18 45 PR 9 38 53
Wras B 58 7R | LOC_0s02g13450 A AE M 85 46 7 25 78 2%
BRI LOC_0s02g13520 F1 LOC_0s04g05030
BRI 2N E h3RE  UIAEAR FZE h e ikoK
SRy, oA HE R A A A H AU LT AR
ik, AT AWFFRAE SRR, AR K 2R R AR ST PR X /K
BEZEY R B A EEATREE I T DLS R4 BEAR O
FEPI AR A0 BE 22 ARHIFSE  LOC_0s02g13520
FEH G5 1 A A K Ry FE P OsIAA7 , 3 DU Sy
qTN2-1 LS A T REM R RE R . LOC_0s04g05030
Yl & B 22 BRI AN 43125 000194 SR 2R 11,
LRI R 2 I A FTRE R TN X [R] 1Y
EBEREDN 2 AN 3k 35 DR X6 B 50 %) 5 i A LML
G T S RN s S U p) e g s oL T

3 1 e

fBGE Ry QTL JE v £ 2 4 T 8 & )5 51 fr i
(SSR) (Rl 1 A Be i B 22 25 1% (RFLP) 5573 1 b5
g, BN 1~ 10 Mb, 53 Fhric 8 H 2> 43 fi
AN T s R 4 AL A g 20 S QTL AR
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\ 2.76 kb
[
A.LOC Os02g13410 [ | {

| — N

B —>

G/C C/T G/ATCAATTATCCG A/C T/G A/IC G/IA AC
Gly/Glu His/Tyr SerGly/SerAspGlnLeuSerGlyr Glu/Asp Leu/Val Ala/Thr Gln/His
3.07 kb .
f Eff —
B. LOC Os02g13420 |
) | — |
TCACC/T A/G GT A/G GC/G AT C/IT T/A CT G/A A/C
Phe/fs  Tle/Val Arg/Ser Ile/Met Ala/fs Thr/Ser Thr/Met Met/Lys Thr/Ile Glu/Ala
1.92 kb

| i ———>

C. LOC_0s02g13450

C/A
Pro/Gln
| 3.66 kb
, B —>
D. LOC_0s02g13520 %: 1 —
A/GAGAGAGAGAA  A/C G/T A/G A/G
Asp/Ala Arg/Leu Asp/Gly Thr/Ala
: 6.28 kb e
E.LOC 0s04g05030 [} { ’I Fk‘]:]
I
C/T T/G C/T G/T T/C G/T
Asp/Asn Ser/Pro Gly/Gly
2.29 kb

, FH ——
F. LOC_Os04g05360 |

I T 11T m'
~

C/T CT GA TA G/A  C/A AT AT G/A C/G G/A  A/C G/A T/IC
Pro/Leu Thr/lle Met/lle Leu/His Glu/Lys Ala/Asp Glu/Val Glu/Val Cys/Tyr Ser/Cys Met/Ile Glu/Ala Ala/Thr Leu/Pro
G/IC CT CIT G/T G/C GIC GIT
Trp/Ser Pro/Leu Leu/Phe Lys/Asn Asp/His Ser/Thr Ala/Ser

HAHE ST IR ETRAY  SRASIT A s BA TSk 4 RS L AE Sk AR AR S A ASEIE TSk AR R IR T Sk BT XU AN B AR

5 MAZTIRET S HAERIRIX (UTR ) 2748, & A ‘:F',Cly/Glu;H‘ﬁﬁ&//ﬁ'%ﬁ&;Hls/Tyr:2ﬂ%ﬁ&/ﬂ%’§kﬁﬁi;SerGly/Ser'AspGlnTeuSerG]y;%i&ﬁ&ﬁ"’ﬁ
PR/ 42 F TR KA A TRAT AT NG 56 R 22 2R H =R s Glu/ Asp . A AR/ RAZTR 5 Leu/ Val : 5L R/ A2 2 ; Ala/ Thr . TN MR/ 71 2% ; GIn/ His : 4+
Rt HER, B B, Phe/fs . KN R/ B2 7E ; Tle/ Val . 552 S/ W2 ; Avg/ Ser : A5 2R/ 22 %R ; e/ Met - 552 2R/ F i &R 5 Ala/
fs : PN 2R/ B 2% s The/ Ser : 91 Z IR/ 22 Z IR ; Thr/ Met - 75 2R/ T 22 ; Met/ Lys : FUB 2/ i 28R ; The/ e » 73 2R/ 554 2R ; Glu/ Ala: 52
iR/ TNEMR, K CH,Pro/Gln; Hﬁ%M/@ﬂﬁﬁﬂto B D, Asp/Ala; REZTR/ TNRATR ; Avg/ Leu: K B/ 52 BIR ; Asp/Gly : R&RATR/ H &R ;
The/ Ala; SR &R/ TNEIR, & E 11, Asp/ Asn; RE G/ FKATNE ;Ser/ Pro; 22 &R/ WER ; Gly/Cly . HEM/ HEM ., K F H, Pro/Leu . I &R/
SERIR ; Thr/ e : SRR/ S5 B ; Met/ e WU R R/ 558 BIR ; Leu/His : 58 &R/ H AR ; Glu/ Lys : B4 B IR/ BRI ; Ala/ Asp: NEIR/ KA H
% ; Glu/ Val : 22/ a2 ; Glu/ Val 43 Z R/ W 2R ; Cys/Tyr: Y ot 2 M8/ % 24 2 5 Ser/ Cys : 22 AR/ V- WL 2 1% ; Met/ le : il AR/ 750 2R
Glw/ Ala: B8R/ TIRIR ; Ala/ Thr: N Z R/ J1 2R ; Leuw/ Pro: 58 MR/ 2R ; Trp/ Ser : (42 MR/ 2 F R ; Pro/ Leu: I R/ 55 %R ; Leu/Phe : 55 &
PR/ RN IR ; Lys/ Asn R IR/ RACBENE ; Asp/ His : KA IR/ HE PR ; Ser/ Thr 22 R/ 95 IR ; Ala/Ser : N RRR/ 2R

E 3 TD70 5 Kasalath Z E{&EEE R EMFIERI L RET

Fig.3 Gene structure and non-synonymous mutation of candidate genes between TD70 and Kasalath
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Table 4 Analysis of allelic effects of candidate genes
% SNBER AR B SN HE RS
e A Ef i ks PIRECL AR PR T P i
LOC_0s02g13410 2021 HapA 6 13.0~18.6 14.98+2.14
LOC_0s02g13420 HapB 9 10.0~13.8 12.30+1.38 0.010 1*
LOC_0s02g13450 2023 HapA 6 13.3~15.6 14.45+0.82
LOC_0s02g13520 HapB 9 9.2~13.5 11.61+1.65 0.000 8 **
LOC_0s04g05030 2021 HapA 8 12.8~15.0 13.93+0.84
HapB 13 15.7~21.8 19.28+1.73 0"
LOC_0s04g05360 2023 HapA 8 11.5~15.5 13.78+1.54
HapB 13 15.9~21.5 18.28+1.74 0"

" RIR I RE KT (P<0.01) ;" FoREFIBRFE KT (P<0.05)

KA Kasalath By 44~ HapB,

FIMHERA B . JE I A Y = % Bin B3, T L)
PR R PR A L4 F-Fnic % &, % H AR QTL
S (NS MRG0 P61 3% . Huang 2507 58 3k w2y 3 ek )
JEAEET 150 /KR A 28 R AL B, F41 b
JEOYREA 40 kb K B < S Ay LR RE (A
100 kb IX[E] PN, Ho AL Ge s i 1 i Ao 3 PR st LS
Wi, Yang 27 ME T A5 2 711 4 Bin bRic iy 2
JEREE A 3 16 A5 FA L8 6 A I 07 A5
AWFFEENLH B Bin B3 617512 3284 Bin #ric,
FRiCIEF- 4 H B ok 30. 26 kb FRic %
PRI QL A i 14 X3 BEIORS 41, AnAS fF 5% v ml LA
12 SY AR |14.35~14.99 Mb X [H] N ¢TNI2-3 .,
qTN12-4 F1 gTN12-5 3 PSP QTL A ALK 43, ASE
5 == AR A R i 8 28 Ay o7 1) 224 28 4
FEIAPEIR A 5C QTL IR AT T80 UE "', mI 0, A
FH Bin BEIREXT HARPEIR QTL A5 37 5 i mT 5
AR % B Bin AL RS, 2 A7 A 2]
17 A/KFE 4y BERCH 26 19 QTL, 1 3 5 B 4Rl i iF 5
SERCE, KB 3 ML FRTAIGE 7 s A B
A8 B e RS S BERU BE R, qTNI-2 7 T4 1 4
{61437.91~38. 01 Mb, i% X 3 Ffl i 1Y OsAAPS R mf
FESE 12 52 M) 20 M 43 24 22 K7 ok R 4 43 BE 2R 1 A=
K Marri 8572 251 A BC, 1 58 Bk 844 1014
VERRITR AR E 5 B neS-1 57 557 A 5 FE S S ek -
7.50~10.78 Mb ¥ FRIX [H] N, LOD i} 2. 53; it —2
SRR I AL R S BERICE I B SRR, Py B
P T T AR EY gTNS-1 13 /5., Miyamoto 130]
{6 SRR T TR36 Hl Genjah Wangkal 2422 5 1CHY RIL
HEUR 2 57 1) 1 43 BEBOR ¢ QTL 7 F19.91~22.90

WA RRZ A5 (SNP) S BRI A B A TDT70 T B iy 44 4 HapA,

Mb,LOD E>} 4. 45,7355 T WG gTN5-2 17 54,

FEAE AT HT 2 AF R QTL eI A LI, A 2 A
(qTN2-1 Fll qTN4) 7 2 AF IR U 2], 156 B3 2 A4~
DL IBER AR , H AR WA X 0] YOG T4 BEEU
WFFERaE ., AWM B R R 3% 2 AN Xl 43
BIEREE] 11 A 7 ANTIREIE 2o Hr KR,
qTN2-1 137 f5 A5 4 LI gTN4 A7 5 2 AL i 3
KL P B TE BRI 2 AR S5 AR 52 2 2
SRR SRS AR S S T O R R A
PR, AR S o | R PR ) DX S SRR Y AR Ak
FEM S AR ol 3 RN PN 25 R0 B 1T, DTS5 M 6 K1 4 1
A, ZEE AT UL, gTIN2-1 F1 gTIN4 f%356 IX. ) PN ff 52
FEAEXTKRE 73 BERCA S W I BB 800 o B &
IR qTN2-1 1 gTN4 33X 2 A KR 4 BERC
HH 8 s, 235 G I G K AR S T B3 R i 6 i 1K)
BT DR B RIAAR A I 255 40T, 45 R
7R ,qTN2-1 F1 gTN4 {57 15 35 7T BE A4 126 36 K2 LOC
050213520 F1 LOC_0s04g05030., B ¥Rk H iy BAK L)
AE S PSS BRI 40 T WL A T8 Bt — A 1 4 7ot
PRI RIS AT

A7 I 5 Bin AL B E AL E] 2 4 2
AERESE ALY QTL 45, gTN2-1 1 gTN4 , I3 i i
D) BEERE (SNP A8 507 i /BT 5 VR S 0 XS 43
BERC RN DAL 55 7 T (R 0 BT, 7 2 SR 4 S
TR ST 2 ANl REIERE L, ARAFSE 45 5 A
FITF KR 5T BERGS AL 5 0 F WL i — 20 5T, O
Al RBIE AL A AR H T B R TAE,
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