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Identification and Molecular Mapping of Water-soaked Spot
Leaf Early Senescence Mutant Wssl in Rice

XU Fei-fei', JI Zhi-yuan', XU Jiang-min‘, WANG Fu-jun"?, TANG Yong-chao',
ZHENG Kai-li*, WANG Chun-lian*, ZHAO Kai-jun*
(*Institute of Crop Sciences, Chinese Academy of Agricultural Sciences/ National Key Facility for Crop Gene Resources and Genetic

Improvement, Beijing 100081 ; “Rice Research Institute of the Guangdong Academy of Agricultural Sciences, Guangzhou 510640 )

Abstract: Leaf early senescence can directly reduce photosynthesis and crop yield. Unlocking the
mechanism of leaf early senescence becomes important via building up the strategy to achieve high and stable
rice yield. A water-soaked spot mutant ( termed wssl ) was identified in the population derived from EMS-
treated seeds of the indica rice variety JG30. At the tillering stage, the leaves of wssl showed premature
senescence, including the appearance of water-soaked spots, which further developed to the leaf necrosis. In
relative to the parental line JG30, wssl mutant showed 30%, 22% and 50% reduction on the plant height,
seed setting rate and number of grains per panicle, respectively. The chlorophyll content in the water-soaked
spot leaves of wssl was significantly lower than that of the wild-type plants. By trypan blue cell histochemical
staining, the cell membrane of wssl on leaves was destroyed. Genetic analysis showed that wss1 was controlled
by a recessive gene (wssl ), which was mapped in a 1200 kb region between markers Ch11-33 and Ch11-123.
Thus, these results will benefit future molecular cloning and functional characterization of the underlying gene
of Oswssl1.
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EH . M kA2t R AR 2 52 22 iy AR 3
AN R ZE ARk . SRR AR ; AR 5 8
ST B R A 5 B IR B G A 5 e s M S A DG
fitg . B SA AL AL ( SOD , superoxide dismutase ).
it 4 1k ¥y i ( POD, peroxidase ) Fl i 48 1k & il
( CAT , catalase ) Jii /b, 53503 P 48 B A SR 17T 4
BB AXFRAERS , 51 A MR ik Ak s W] Py
1% ( MDA, malondialdehyde ) & 4 in, Fe 43 i
FEARAAR N 119 22 B0 Al 20 % 40 i 37 38 7 s 4 3, X
Fr g R g BN 2 R
HERRIE H— FR G0 AR A B st % PR RSN
B RS R, NERR R R N TR R
TR R S AN R B A RN E kY
T A= o B s K A A D B 46
Ja, AT A E SR U Z I R AR R B .
JRAE I B e 2 3l o B RO G AR FH A8 R st 2D i
A HOGE R RS IR 7K A ™ f I ot i
JRAR A 58 5 REE W2, AR, 335 24 4 AE 2 K
MR AR, AT R I Y A, 3Ot
B IR AR B AR S a BOR B AR KRR
FEARRIR R L KRR 30 {Z M LULE AT
MR, R, R TR RK RS R 1 2 LR
X4 KA i S T R H R IS R A H Y
TR AAEERE XL,

AR 1 30 2 oL 7 BRI 0 A0 5 A R 38 4 X 4%
JriRdE . e R g B A SRR RIS T
P, A BB I A 2 B, iX SE7E RNA B35 R
2RI 7K 1 % A Y S A8 A i) DR BR Oy s 2 4 G
JE [Fl ( SAGs , senescence-associated genes ), it 4F
K, WEFE NG T I BHOK A I 3 28 19 o AL
SO T2 A I X SRR B S Tt
LK R T B G R fa R T  BE N Y R
BRGSO S

A PR 2 F) A EMS ( Ethyl Methyl Sulfone )
75 A8 K R AR i AR 4 W1 30 (JG30 ) kA5 1 1 iy i
F K AR BE i R SRR, B i 4% A wss1 (water-
soaked spot 1 ); % 5 AR ARTE /3 BERS M A i Bk 2

REE R, Z 5 K BERBE S 7 R LR R AL, f
Lt Ak gt . ARWESE AT T 8 A8 1A wss (1) R VKR
fIE R AR AS (B L8R et i R e s
LR VRAR () 3 PR 0k IR R e 4, ik — 2L v b
H A 5 PR R 48 7% 7K R P 11 4 R A B AL 25
TR

1 #MRERE

1.1 kFE#

A S 5 25 H T EMS 375 25 K R Rl R G Al
JG30, 7EIEAEHEAR M, H 4858 T — A 4y BE T
BRI AR 2RI Fr R R 1 2 AR R
wssl, ELE 2 H A MEIRRE AR e 0L . | ok
FIK FG A1 R 02428 | 28 745 1A wssl i H 2 22 I AR Fy
HF, o BSREARARL, AEASRIAEAR Pl v [ b B
“FBEVEYIRL A TN A (U3 ) A0 S b A
M = g A T E RO B B E R E 5 r
R B, KR AR
12 HABESENE

3 S AE T RN 4 BE ) o 2% A8 A wss1 5 B
A= 7 IG30 M 7 R R 2 i, e B B R i
B4 Rk iR &0E ., BB Lt i
() ik, BT AL 2~3 mm /B 32T 25 mL N £
B (11, viv) IRA W T, SR Ab 3] 24~48 h, H
L HN 66 BE 11 (DU640 ) 1l 5E 41 UK AE 645 nm
1663 nm 2 4~ K F (1) OD fH, HE 3. BRI
Lichtenthaler 2 i it 5 Arnon 1144 75 1, 43 511440 1
MLRE a fint4EE b FE. ANWT

M4k % a(Chl. a) & & (mg/ g )= (12.70Dgg-
2.690Dg,s ) V/1000W;

282 b (Chl. b) &t (mg/ g)=(22.90Dg; -
4.680Dg,s ) V/1000W
1.3 ZHREEESNEE

FEKFE AT BERIY , 43 AIER AR R wssl 7K 12
AR 7 R AR 7 0G30 1 IEF R iR A, &
RS (T . BEBUGAE A wssl KRR
J R AR TR JG30 1) I H I FAA [ E i (38%
% 5 mL, pK i B2 5 mL . 70% 0 A% 90 mL ) & &
240, SRJ5 29I 40% . 60% . 80% 5 100% M (i
K5 2 H MoK 45 50 min, K K 58 5 i i T 1.25
g/mL 7K & SRS W, 96 °C /K 60 min, &I Bk
MR R R AL KB R R R AN E T BX43
( Olymps, Tokyo, Japan ) Y2 i Sl fs T 2% 41 it JE
BIIEAH,
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5 W G €5 FT LA IO 240 Pt B e 3, 65
Pefn 28 Yin 452 g . BGIA wssL F
JKIEAR B F 5 B 2R 8 0G30 Y IE T B 3~
5 cm KEEAEGKE I (25 g 1. 0.25 g 5L
1% . 230 pL KA . 250 L Hif . 520 pL ddH,0 )
oL AKIE G 2 min, ARG B AR, T
1.25 g/mL /K& S EEWE €5 3 d, B R4 1 U (4
62 5 fsE BX43 ( Olymps, Tokyo, Japan ) W< 4
J G 17 B IFHA BRI SR
15 KBEREHEXLEELHNIENLEE PCR( qRT-

PCR ) 5347

T 7K R 43 BE RS 3], 2R FH Trizol 32 ( Invitrogen )
P2 HUHY A= A 5 S8 AR R 5 RNAL RS 52 5% 5
R & (KR106, KARAE LB (dbmt ) A RAF])
VEEA AT K RNA KU S il cDNA. 7K A8 3 [
Osh69' %' 0sI85'%' SGR'®' fil RCCR1"*' 5 /k FF
BEZ A O, R ] gRT-PCR 43 BT 3X 4 4> 55 & 5
PRI A B A 70 R S A AR v ) SR 0, 3 5 1 4 T
%% 1. gRT-PCR 43 #1 2% F ABI 7500/7500 Fast Real-
Time PCR System {#% , A% Feih 5% Livak 45 %
A A 2744 vk, KRRz 2 (OsUbi ) ik
PRELN S P B L3 1. #i2#8 SYBR® Premix
ExTagTM 11350 & i vt IR E AT #84E (RiE 5B
YWNTED). BAFEMIKE 3 MEE . qRT-PCR KR
(20 uL ) 7% 2 uL ¢cDNA. 0.8 uL 514 .10 uL SYBR
Green PCR Master Mix. 7.2 uL ddH,0., PCR &%
} 95 CHIAEME 2 min; 95 °C 155, 60 °C 30 s, 40 4>
T
&1 qRT-PCR |5
Tablel Primers for qRT-PCR

519 EI 5 751
Primer Forward primer sequence

A7) 2]

Reverse primer sequence

Osh69 CCACAACACGGATAACTT GGTGAACACTATGGAACA

Osl85  GAGCAACGGCGTGGAGA GCGGCGGTAGAGGAGATG
SGR  AGGGGTGGTACAACAAGCTG GCTCCTTGCGGAAGATGTAG
RCCR1 CGCATTTCCTCATGGAATTT CTTCTCACGCTGTTTGTCCA

OsUbi  GCTCCGTGGCGGTATCAT  CGGCAGTTGACAGCCCTAG

1.6 KIBAMHREERIEMEE

FHIKRE F A T e A 2 e KRR 1 s 11
PO, ARG B A S M S IR Wang 4515 07
o ASHIFFE R I KRR 1 A 95 TR A [ o 68 031) /)N
T PXO99” , T M -80 CUKARILHL , 7 TSA [flfAk

HURKY . 1L ddH,0) F&EH, 28 CHi 3% 48 h, FH G
PR VMG, e B2 T 28 ODggo=1.0, 7£ 43 BEI] 4351 BEHL
10 FREF A= BUFN 10 PR AB A, BERRVEHR 3 F o8 42 i
TR R Y 0 e MR R 2R 4 7 B 4, 2 15 d
Je M B BE
17 HFFrieEN

DK R & Fl 02428 Sk B A% 5 28 747 {& wssl 7%
2, Fy H AR, 71 ma R AN ) PEBIRE IR, BEHE
F, T R AR AR R SRR A T 56 R 6 . SR ] BSA
( Bulked Segregant Analysis ) ¥ , 7> IHX F, FHIE#
RURE IR 58 A8 LRI E A 10 ¥R DNA S5 IR 5,
) I B DR o SR AR R . A AR S 3 T
(1557 43 A F KR 12 Z5 YL 4K - 19 240 X InDel
I FHRC, WA EAS (02428 F wssl ) 4T 2 251
i , FH 7 56 21 19 2 A PEAR 12X 1> DNA TR th i7F
172850, TS B s 5L H g brid, #8455
Fric L3 2, PCR & & 4 10 pL, f045 0.5 pL 4R
DNA 0.4 puL 10 pmol /L 514 .5 uL 2 x Taq Master
Mix #14.1 uL ddH,O0. PCR /5%~ 94 CTi7Z 1 3
min; 94 °C 30's,60 °C 30's, 72 °C 30 s, 35 PMEHF;
T 72 CHEfH 10 min, PCR F=#)4¢ 8% A8 MBI
TR e RS FRL UK, ARG b 8 )5 B0 SR 3 25 T
HEAH
R2 AFREMAE InDel 5 FHFiT
Table2 InDel makers used in this study

TRl EI 5 751
Marker Forward primer sequence

IFABEIE7/E 2]l

Reverse primer sequence

Ch11-10  ACAATCCGTACCTGCGGTG ~ GCTAGCTACTCCGTACCAAAA

Ch11-24  TCGGTCCCGTCTAGACAATC  ATGATCGATCCGATCCAAAG

Ch11-33  GCTTTCGGTGAGGAGTTTGA  GCCCTTTTAAGCACATGGAG

Ch11-34 TTTGTATACGTGGGGAACGTC  TCTCTCTCGCTGCTTTCCAT

CH11-11  ATGCAAAACCAGCTGCAACC TCCCTGCAAATGTAAGCCTGT
Ch11-38 CAAGCAGGTGGTGAAATGGG AAGAACCAAGTGCTCAACCG
CH11-42  AGGCAACAACACCAACAATG CATGACATGTGCAGCAGAAA

CH11-123 GGGAAACGGATCAAGTCTAGC CAAACATAGATGACGGACTGCA
CH11-141 GGCGGATATGGATGTGGATA  GAATTAGGCCATTGGATGGA

CH11-12  TGGTTGTTCCTACTGCCATCA GGGGAAGTTGGAGATGACCAG

2 HER5HH

R wssl FIRB KR FERZHER
AWEFEAE ] EMS 7578 7K R Rl e S A 0G30 B
I TN H T 2 BERT I I 32 BAE H E AR bR A 0%
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A SR AL, B 73 BESI LU I R i) — SE i 12 Wi B
H R S 0 1 KR ARBE AT (18] 1B ), 22 R KRR I
i HRAE S TG SE T S SO R R A i BT
A TUAE A (R I 2 2B E R ELR B ek
(1A B ). FEREIY o I BEHLE I 2E -5 wss1
7 10 bR, A bkm I RS 0 BERL A ORI 45
SR FEAMAR, GIRRY], SR AR,

B
z J

wss1 2 A5 (A bk e BRI 30% , H 28R K s 1
LI IVATV 2595 K B A3l 4R 6 T 27.8% . 22.6%
30.2% . 33.8%.22.5% F1132.8% (& 1C, £ 3) ; & 7%
PR AR B L BT AR ARk T 50% (36 3) 5 B AR A2
SR 90.7% , 57F R WA 70.7%, BRI 55845 (K
HFFRE AR FFFR /NI ARk (& 1C ), JrBE%K
I EZER (F£3),

5
Lll o

A I JG30 1 wssl YA, Bar=10 cm; B: /0BEH JG30 Al wssl AR H#% ; C. JG30 Al wssl Ay
T 2K PR ARG, Bar=10 cm, 1: JG30; 2: wssl
A: Phenotype of JG30 and mutant wss1 at the heading stage, Bar=10 cm. B: Leaf phenotype of JG30 and wss1 at the tillering stage.
C: Panicle, stem, internodes and grain shape phenotype of JG30 and wss1, Bar=10 cm . 1: JG30, 2: wssl

B 1 JG30 5REIM wssl HIREUFIE
Fig.1 Phenotype of JG30 and mutant wssl

F3 FAER IG30 HREM wssl FIRE MRS
Table 3 Agronomic characters of JG30 and wss1

E2TN L1524 Epiv AR
Traits Wild type Mutant
FREr (cm) Plant height 75.01 + 4.56 51.7+2.85"
SYBERL Tiller number 5.90 + 0.54 5.40 + 0.66
ok 2 Grain number/panicle 125.60 + 6.33 64.12 +6.68"

#E5123 (9% ) Seed setting rate 90.7 70.7

&K (ecm) The length of panicle 18.74 +1.32 14.21+1.227
LW IEACRE Cem) 2212+1.61  17.11+1.68"
The length of first internodes

55 2 WK EE (em) 12.99 + 0.85 7.679+0.85"
The length of second internodes

5 3 AR (em) 7.11+0.83 471+0.72"
The length of third internodes

554 AR (em) 4.35+0.46 3.37+0.38"
The length of fourth internodes

55 1R SE (em) 2.56 +0.22 1.72+0.18"

The length of fifth internodes
BRI G L 0.05 KT
A7E 0.01 AKF- 2250 3%

" Represents significant difference between the mutant and wild type at
the 0.05 probability level

" Represents significant difference between the mutant and wild type at
the 0.01 probability level. The same as below
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Fig.2 Chlorophyll content of leaves in wss1 and JG30
plants at tillering stage
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2.3 LK wssl BT RE M ER

W 28 A8 1A wssL (1) 7K TR it v A 5 B AR A
JG30 IEH R EBA B 1 3 7 A0 LR B, 78 6
TR NS T R A, AR AR SR ALt
A M S IR A TR IR AR HES R % H B A
SERC A 45 F . T wssL - F R A T 3 K 4
& AT B I iR A AR Ak, 3 3 R AR RO A
WL, 4 RE A HE S G, 20 B 254 AR T BRI i AR Ak
(EI3A.B).

A:JG30 M N R I B: SR R R EC AR ; C: JG30 M
B IES L5 D wssl AKEDIRIBALI J 65 I3 i e (25 21
A: The leaf epidermal cell of JG30, B: The leaf epidermal cell of wss1,
C: Trypan staining of JG30 leaf, D: Trypan staining of wssl leaf
B3 wssl it F4paf SR
Fig.3 The leaf cell morphology of wssl

24 MRALRUFELRE

W2 ARR wssl /K ELIRFRAL I - 5 EF A= A IG30
I R IR A AE 15 i G v gt SRS T A
B PSR, SRR RO A i 7Bk 5 W i
Yool B AR R R B B S M YR L A
(E3C.D). 45HREM, AR AKBEARIAL M R 1y
L RS P AR K A £ W A VR A A 4 L PR
Mg Ry s
25 TEHXEEZXHEHEE PCR 55T

AT A 5T & I 28 A8 (R 7 e 70 1 B L e
AYEAR , R AR 43 BE R IR QRT-PCR 43 #2828 1K
wss1 5 B A AR g A S R ) ek i L. Osh69
i1 OsI185 43 Jil] & i b 1~ R MR A 11 R S Ay A i 284 1
Jitg, 2K AE M 7 & 1R JE A 5 SGR FI RCCR1 43
S Gt S A a KR AT 2R R A =ik
JR 55 SRR R AR DG . QRT-PCR 20 #1485 1 B,

5P A A, 2848 {A wss1 H g A L F SGR,
RCCR1, Osh69 F1 OsI85 &R #l i & i, 2 1~
() b 7 JE PR Osh69 Fi1 OsI85 & ik & 43 4 |74 6.28
H1 2,14 4%, i 2R 2 R fifAH G [H SGR Rl RCCR1 3£
IR R 2,14 F 244 15 (1 4 ),

i T JG30
[ ]
6 —I— 0O wssl
g S
i & 4l
-
(5]
punng g *k
=2,
-4
i A (N (N
0 | |
SGR RCCRI Osh69 05185

4 RERAGEREXEERZESN
Fig.4 gRT-PCR analysis of senescence and
photosynthesis associated genes

R wssl 3 AR ERIEEE
P A Y IG30 & — AT I I A g A R, X
] PR A1 B4 11 s B AT AN R R S , Sk TR
A g AR TEGTPE TR A5 & 2B ARk, PR E FH A g
B PXO99™ kA7 BY M3 Fp 45 72, 4% Fb 15d Ji5 A A
RIR, GRAFAR wssL 1) & T BE L B AR Y 0G30 B ™
B R I K TP A A (&I 5A B )
2.7 RRITME wssl Bt & BEEE R

T 5 i Pl 02428 5 28 748 1 wss1 2% 58, Fy HE Bk
PIRIIEH 78 F, MR b 800 5 v R AR 5K
BORBE S AR AR A PR 53 B, Ui S AR AR 32
Ptk LIl 7E Fy BEOR AT 3340 MRAd bk, L rh
R 3] 787 Rk o2 AR PR IR, 22K T () K 56 iF
(*=3.60 < x’=3.84), /5 & 3: 143 & H., F /K wssl
R PR L XSRS R s SEBCE A
T 12 S A4k F 1K) 240 XF InDel #5ic, XF A (5
AR wssl ) BEAR (02428 ) HE4T Z2 5400, A
| 233 X AERCE A 2B FRIg. FIH i i 2
() 22 5 bR 10 K €78 1A DNA 3 11 IE 3 Hi bk DNA
i AT TR e, A5 R B 3 X AR id Chll-
10.Ch11-11. Ch11-12 7£ 5578 {& DNA 15 iF & bk
DNA 2 [0 £ 45, X 3 MRic AL T4 11 Y
KB L (F2), HX 3ANZBnicxt F, fEAH
()57 PARRHEA T L , 25 SR W 3 M4 Ch1l-10.,
Ch11-11 1 Ch11-12 43 1] i 3% 3] 13 #% . O % 1 6 Bk
AR, Hid Ch11-10 43 F 3 ) —ff, Ch11-12

2.6
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A
—
B 25
m JG30
E 20 T 0 wss/
(I 1
5%
BEHIS
¥ 5
f‘é B0 -
g 2
B o
E°r
0

A B )G30 155878 (4 wss1 i EEXT LI ; B: B A1 JG30 598754 wssl Bt FEGe 1T 7 14
A:JG30 and wssl exhibited different lesion lengths, B: Histogram of lesion length of JG30 and wss1
B 5 wssl HinmERE

Fig.5 The resistance identification of wssl

AT IR 55— (& BA ), MR AE AR T BT 7E e (fA
FID7 B, WK Oswss1 3[R 8 v 7E /K Fif 2 11 e
PR 25 2200 X T, FRic Ch11-10 5451 Chll-
12 Z [A]#4 2330 kb,

KT HE— AN E 7 OswssL L [H , 7EFRIC Chll-
10 5 Ch11-12 JF & 1 24 %t InDel i, Hirb A 14 %}
FERGE S 275 7k DNA TR AIAFE 250 (£ 2), 48
1k F, BBk, A 4 MFRic Ch1l-24, Ch11-33, Chll-
123 1 Ch11-141 435l L T 11 Bk .5 Bk .3 Bk 4 BRAZ
Btk (18 6B ), Mifii T Ch11-33, Ch11-123 B MhRic
Z BRI 10 AMFRic BARTEXRGE S5 b R A F e 23851k,
B LI ptbk (1 6B ), MR FRICAE L alk |-
I BB Oswssl JE[H 7 i EpRic Ch11-33 F1 Chll-
123 ZJa] K% 1200 kb 14 X3RN (1K1 6 ),

S
A
5
N Makers 005«
Reconbinants ,’,I II Ch.11
/30l6\ n=787
S ¥ m Y o~ o N~ N
SIEFITE il
Makers Sl S NS ~ ~S S
558 &§ 8§ & 858
B I/I L L Ll L [N |
1 [T | L
Reconbinants 13 11 5 0o 00 0 34 6
=

physical diatance l_

1200 kb

A: Oswssl 5jfrid Ch11-10, Ch11-11 1 Ch11-12 #4;
B I 787 4~/ Bkl Oswssl &£ 51 1200 kb 1 IX ] 4
A: Oswss1 was linked with makers Ch11-10, Ch11-11 and Ch11-12,
B: Oswss1 was located in 1200 kb region based on 787 segregated plants
[El 6 Oswssl HIEREEHIE
Fig.6 Location of gene Oswssl

3 g

T B 4538 19 5 58 5 AR 1A psI1 ™ 32 3 M 1 409
g pse(t) " BE S sms1 % g 8 (0 BE A,
FLZER es-t% R R FLRE , st R R g
SARBIFE ARG (1) o 58 AR A wss1 [ R B B AN ]
wss1 ZEARRTE 4> BERS I R H BRI R B 557, e st
GRAFAARI R PN (4 IS 28 5 S AH B AR TR [ 30%
Hk R AR A B IR, i R B IRFE AR
SRR o AL 2R RO R, R
PEARVE A % IS AR IR wss Rk R U 45 5%
LB IR B 8 RAARR o A A R i A A
PEFT KRG A AR P 2 R B, 98 A AR B K 3
B A TR A AL AR AR PRI iR 1) J IR A T
JEI R HBUKIRR G 4 M 45+ W i IR fofi i gm 41
I R AR I RE ) T B, ST & B wssl i
I 3 55 S 1) 5L K] Osh69 | OsI85 Kz I 43 2 [ fifk AH
KL SGR,RCCR1 Feik MBI . i, [HUL,
M OSWSS1 K& A iy 2 A48 S B AH DG Il 1 e 3k
TN L AR AR A A S R A 85t 2l v e AR
fiff AR, 2R 2R B i R, 1 B O AR AR wss i
A BRI R RS T EE AR 2R

08 3 X A R P 2 1 s R TR 1) T B RN )
WF5T, ¥ /R Hs AL AR N 4%, il b $E m K R R &
AE 1 R G W o 1) iz 25 SR el N mi A7 B T
KRB B Bk BRTFE KRG A 50 24
FHOCIE R Bl ve e, B o B R SE R FEBRER 156 8 FIEH
12 Qe A il 9 A5 bk L3 404 %,
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HRFESS 11 YR b re R ) RO A G I A Lad
LS1, 7F 4& o {4 | 43 il 43 T 21130952~21916830 bp
1 2529744~2532695 bp (i E ', lad F g5y
TR R R AR R 20 B B R g 151 AR AR
FE R R RS T i R R A R T A 2S5
(R e AU, BV e P 4 R I LS1 3 A i — A~ 7K A
WA TR T H2 KV 3 A (RNaseH2A ), T At 5%
Y B (W 2R A wss1, AN R RS SR YL ik 1Y
f7 B85 lad F s AN[R] . 28845 o3 At Rl R4 25
FENFEBH , wss1 37— X Beettk i PR ), 4 F58 11 4
ARG 2RI 2 1200 kb JEFIN . H RTIZ X
v A A G R A 4 1A, R B OsWSST & —4>
BRI N IR R 24012 1 Mb, T
LR — A DX, X S T A 5 4 i Ak
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