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T A, (2) UTFELIEAY 10 £ RAPD 543747 cDNA-RAPD J34fr , L9 88 11 22 ST MY 4671, 22 R 445
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Mechanism for salt tolerance of salt-tolerant
mutant ‘ BINPU 1.’ of Taraxacum mongolicum

CHEN Guiping', ZHANG Xiaodong®"

(1. Department of Life Sciences, Tangshan Normal University, Tangshan 063000, Hebei, China; 2. Institute of Coastal
Agriculture Hebei Academy of Agriculture and Forestry Science, Tangshan 063299, Hebei, China)

Abstract: Soil salinization is one of main hazards in agricultural production, seriously declining growth, development
and yield of local crops. In order to improve utilization efficiency of saline land, salt-tolerant mutant ‘ BINPU 1.” of
Taraxacum mongolicum and its parents were chosen as experimental materials, and eight physiological parameters such
as malondialdehyde (MDA) contents were determined, as well as analysis of differentially expressed genes in the root
under saline treatments of 0, 12 and 24 h through cDNA-RAPD technique. The results were as follows: (1) Except for
MDA content and relative conductivity, contents of proline, chlorophyll and soluble protein, and activities of CAT, POD
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and SOD in leaves of the mutant * BINPU 1.’ under different saline treatments were all higher than those of the parents

in general. (2) Totally 22 clear bands were amplified through cDNA-RAPD technique using 10 screened RAPD primers,

of which, 10 different bands were found and the polymorphism was 45.4%. (3) Fragment size of amplification product

ranged from 150 to 1 000 bp, mainly consisting of fragments of salt suppressor genes, indicating that the ability of salt-

tolerant mutant * BINPU 1.” T. mongolicum was related to the protective effects caused by the increase of osmotic

regulating substance such as proline and various of antioxidant enzymes activities, as well as some differentially

expressed genes in roots. This study provides a theoretical support for further cloning salt-tolerant genes in T. mongolicum

and breeding new salt-tolerant T. mongolicum cultivars through genetic engineering.

Key words; Taraxacum mongolicum, salt-tolerant mutant, physiological indexes, c¢DNA-RAPD, differentially

expressed gene

s A R A Y ) B AR A Y g A
JUEE BHAT A Al 1 A (5K SR M A S A 2017 )
AR R BEE AR AR BT E B i & 09t H ik
B, MR WA AR AR — 20 K O 2 B AR
FE 4 S T 2 ) R 0 ) — Rl oA 50 vk, IAROR
LA 40 L i 5 A8 A i B F 5 € 28 R B Al
PrE 2 R B 5T 0 RO R, [N A AR KRS
ok R R A L R Y L AR AT T A0 R A
A AR BRI 0 H T ER HLBE OE AT T BF 5T (D kA
2009 ; FEHNHEAE,2015)

%/A\\% ( Taraxacum mongolicum) %U@ %/L\\ﬁ N
WACHL T BREET BAE b, B F) (Asteraceae) Jii
N ( Taraxacum F. H. Wigg) J& Z4F = B AR MY
TSR FE IR 37 HAT I P 2 S DR, T A Y
2 o A 2, H: 32 G PR B0 2 T A D S B, It
HME A SRR B RS A e 20
25 M AR =, 1 22 300 B 3 — 8 1 R 1
FH (TR A 32 B 57, 2011) o 3 JLAE, A543 A
THEHE AT E M E L BT E M T E, I
GRHEAT IR A JEM R BRI . AW E Y,
TN A TR AR TR IR A T v 4
HATA XA S s il A 2, flan, 5Kk im
HERIMIR 3 (2012) BF 5% A& B3 28 B stk MR &
LB Y B — S (AT 32 1 2 B R A
W30 A B TR 2 A D & i, B R X i
e I E VR TR Tk, TSI A (2013) DU
T R AT YRR T A0 V5 VA, R i 8 e i v B
TR SIS, KRBT 12 A SR AR DG Y
FIT, XIFEMESE (2017 ) R AL, 73 A A A R
O3 S B U IR A A A A R AR
FAR AR Na* A K™ &0 80 % K*/Na* By
M), A T 9 A 0 BT < S e A S i T R
B 0.42% , LA ARMEL 4 BE s Al A 5% Jor

T TOME R T 2 A T R R O R AR T Eh e AR
TR 1 W0 R )% 28 AR AR 5 X B A H &
A T EARBIRY AL . AR AR R AR R R A AL
AT HE I T P R 1 5 (X JF 4 2018
EFEE T, 2019) , MW AEBIEIR LS
s PP R 22 B A A v A AE DG | DR I A R
AT AR S AR T 15 A BR AR AR AL
PONTE N TENIBEE | i

c¢DNA-RAPD (cDNA-Random Amplified Polymorphic
DNA)FARJE DL cDNA AR #4719 RAPD 914 J7
B, AT T AT B 22 S Rk 40 Hr . % 5 1A
{2 IR B4 J7 (22855 ,2007) o ®if AFI T
HARTERR YR h 4T T 22 R B 31, IF 0 85
Mve B T 2 A F M 18 17 3 ( Mizumoto et al.,
2009 ; Pagrivam et al., 2011) , ASHFSE 3 1 A AE FR AR
AN F oK PR 58 A2 4K < 538 1 45 By 3k
BLBR, Ay i — 20 5 A Vi /2 e it e 5 A1 O 1) FH R PR T
T B B T 0 5 ) 3 2 TR i R B E — E Y
PRI LA

1 M5 7 &

1.1 e+ A

T ATEGEARK I 1 5 RHGEARdIILE
LR B U A A AT BT i
1.2 iR A%
1.2.1 2 3 dt 35 % B AR F A A 0933 R &
3E e A 22
1.2.1.1 EAM B3R Bl AR K5, &
KOEIE 16 h, R AR A LG K4 is 25 5%
F(EFRL - EA=3: 1), PRELEWAHE
AR B4 1 i A e i 2% AR A B H SR A R A7
JRIG IR 5 AT 8 8 b 3
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1.2.1.2 NaCl SR EE R T3 456 Amel &
Zoheir (2016 ) By J5 W] 2 3% U NaCl ¥ J& 2y 120,
170,220 mmol « L™, XJ i A P A AR AT 72 h A9
I8, S A ROR L, e U A AR TR

1.2.1.3 EhJpaa ab B R 1 00 S Rk ol 3 vk B
) ER VA RO T A BT 0.2 12 .24 48 .72 h 4b#E
i B[R] i 38 Fsf ) BBORE (2B BRES AR I E . 0,212,
24 48 .72 h; 2 RNA $2H0.0.12 .24 h) . FE b dl
AR R LAE 5 225055

1.2.2 AR IEARM 2 7k A (MDA) & &%
FHBARE L Z BRI, P R S 'R TR
P R TRk 45 5 23 6 6 B T 5 |, AR e 5ok
DDS-11A B A0 22, i 20 2 7 & >R FH e M efi
R - ORI T AR O R
LT (SOD) WM i A AL U (CAT) W M i Uik
YT (POD) 36 M2 2R FH I 70 & a2 (T 7 o
A TR FD) .

1.2.3 RNA #2235 cDNA & & A ZLR A RNA
() 42 B R TRIZOL 3t 5 %, H DNase I [iff
( RNasefree) 156 AV 05 il £, B $2 LAY RNA £
B R AR B S W] WL R e, CRE R LS, OD
260,280 HIITE 1.9~2.0 Z ], W RNA Joi54L,
AT cDNA B SEmbiml . 5 B 53 B 1 R R i
R A & [ FastQuant RT Kit ( With gDNase )
KR106, 14 H RARBH B AR AR (dbat) 1.
1.2.4 RAPD i ¥ 3% cDNA

1.2.4.1 5|0k SR PR AFH RNA,
FE L cDNA, Wi B 5 A5 I VE AR . X 42 %51
PIEAT i 1E , 42 4551 W0 3E A SCHk (224056, 2018)
KAt st b B AE YA AT 1Y 520 45 RAPD 514, b 4
FEYITE 2% BERRWEBERS TR Tk TRAL Z B g £,
AR F G AR A IR B N 42 SRBlAL S 9
ik 10 58 8 v HLIE a9 5149 4E A PCR 3
MRS (R,

1.2.4.2 PCR ¥ #{ L HLIK I RAPD A & 20
pL: cDNA (S S Wy R B 5 %) 2 pL,2 x
Taq PCR MasterMix 10 pL, RAPD B #HL 5| 4 ( 10
pwmol - L") 1.6 wL, RNase Free dH,0 6.4 uL, ¥"
W VAR : 95 C A 2 ming 95 CAE M 30 s,
B30 s (IRESHEEK 1) ,72 CLEEM 1min, L35
MG, w5 72 CHEMF 7 min, P I =¥)7E 2.0%
(T BEEEE I L R UK 2 B, FELUR 120V, 76 &8 I AR
BAREG G, I RIE ¢,

R1 10 FEMHFFTEBR

Table 1  Information of 10 polymorphic primers
P ol ﬁ;ﬁﬁ pmfg
Primer  SoT"NS temperature % o phic of

(C) bands  polymorphic

No. (%)

Ul AGGGGTCTTG 36.9 2 0 0.0
U3  GGGTTTAGGG  36.9 3 1 33.3
Ull CGAAGCTACC 36.9 1 1 100.0
U13  CCAGTGCTCT  36.9 4 3 75.0
Ul9 TGGGAACGGT 36.9 4 1 25.0
A03  AGTCAGCCAC 36.9 1 0 0.0
A05 AGGGGTCTTG  36.9 1 1 100.0
C08 TGGACCGGTG 41 3 1 33.3
D08 GTGTGCCCCA 41 1 1 100.0
109 TGAGCCTCAC 36.9 2 1 50.0
B3t Total 22 10 45.4

2 HER G5

1

2.1 AEENB R ETFiE

PR ABELN I AE 120,170,220 mmol - L' 3 4~
WeBERR L NaCl W A TME 72 b, DAZEK R AR
FILI BRSO IR ST A D4l AR s O, 45
WE 1A R, SRR 3 &l A Jegh i K 3G,
A KIS W38 72 h 25,120 mmol « L™ NaCl
RO T AT R AN B 52, 170 mmol - L' NaCl
VS VROV A D4 ¥ A 52 i {H R 3038, 220 mmol - L7
NaCl W T A D4 Bt (B 1.B) , L
POR /N RN E e R A NI N7 A7 35 b L E .1 SIERTS
BE W B2 2 170 mmol - L7
22 HAEMBRTH EF1S REFLAER
e T & B IEARI 43 4
2.2.1 R vt % MDA &S ftast & F &6
S AT R SRR IR 1 S MR AR
170 mmol - L NaCl it 0~72 h 4% A5 ] £ B 0 £5
BB R S A N R 2. A BN, PR AR RE G 0 R
AR SRR I AR CER 15
2R & 7E 0 h 2 /& ToRAS BRIl 2 h J5 ik
W TR M 3 i (R AE K 2 12 h B
TR, Z0E PR LT WA 72 h B R 1S R
M 2R & o s T oA, PIRAE R By S R &
R RIS, 1S MR RS
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120 mmol-L"!

170 mmol-L"!

220 mmol-L"!

Kb B Treatment

A NZEEFT AT AL AN 0 h B A AKORAS s B NZEZ AR A 17X LAY A 340 5 7E 120,170,220 mmol « L NaCl

38 TR 72 h RS

A. From left to right is the state of Taraxacum mongolicum seedling under NaCl stress for 0 h; B. From left to right is the state of T. mongolicum

seedling under 120, 170 and 220 mmol - L' NaCl stress for 72 h.

BT de et i an v 2 i vk

Fig. 1

HEEEER B T EAR W 2 h 5 R 1S g
RO T A, WhE 48 h J5 W 150 0t
GERTEWMBESTREA A 72 h 5 EH 1
S REETORACK 2:B) . PIFAESL Y MDA &
o] SN SERE N5 B S (T S A i S A W O S BBk 7.
Je 18, I HA A ER a0 i FE R CE AR A MDA %
AR TR R AR UL 15 (K 2.C) , BFP
FE SO AR H 8 B gl @S JF B AR A
£ 36 1 o R v SR AR 1) A XS S R i T I R 28
AR 1S (K 2:D),

2.2.2 AT TIEME G S 2 A K% CAT,SOD,
POD F W4 A SESARR I 1 5 RO oE
AFE 170 mmol - L' NaCl B3t ™ 0~72 h {45 () Af
HHEEAS R 3. A Fis, AR B 1
SRS PR RN E S AR
PEETRE LT FREBSE, IEil 15 i
PEEE IS HETE 0.2.24 48 F1 72 h B4R W 25 &5 T8

Screening of the optimum salt stress concentration

A, RASK W 15 FIZEAS CAT 3G MEHR S 1E
2 h 5 BT S R BW F R, CE S
CAT WEMEAESR A Z J5 (BRMa 2 h 4h) BE & T
FEA A ) ) S AR B R TR A (K 3:B)
ZARR YT 15 FSEAR SOD 1ML [ 25 )k
Bl LT B AE 48 h B K B o5 = i 2 05 R
TR, T 15 SOD iEHEEER G 0.2 .24 48 h
AR S 5 TR AS  FEMME 12 #1072 h B T
FAR(KE3.C), #hbbE T & 15 KFEA POD
TGRS W sh S 7E 2 12 h A,
UL 1% POD TG R T OEA, FE 0,24 48
72 h AR, U 15 POD IE M B 3
H T EA(E3:D),
23HELAEMBRTHE EF 1S REFLAER
B8 T# # ¢cDNA-RAPD 4 #f

DI 10 45 RAPD 51yt 525 44 ¢ 5 3
15 RHSEARLEG 0,12 24 h IR H DNA
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- 24 F
3500 -, * ~ s
3000 F T 22 [
B &
B g 250.0 E20¢F
= I = 5
gg 2000 %818 .
% 5 BS 6l
g 1500 4@_:% )
= O = =
£ 1000 s 14 —e— 1S BINPU 1.
s —e— 12 BINPU 1. g ‘%i P":rems
A~ 500 |+ —&— 357K Parents % 12 F °
0.0 L : ! L : - 1.0 L : ! : - |
' 0 2 12 24 48 7™ 0 2 12 24 48 7
B i) Time (h) B ] Time (h)
10 ¢ 400+ D
9 -
¢ 350 |
ﬁ‘”\ - ;\'Q\
on 2 L
. 2ot < 30.0 ~
@\% 6 ﬁ%zs.o-
- =1 £ sksk
é § * I 'EJE 200 *
= g 4 * 'S 15.0
25t g2 —e— &1 EBINPU 1.’
% —e— EWE 15 BINPU 1. % 10.0 —8— 357K Parents
2r —8— 37K Parents & 20 L
L .
0 1 1 1 1 1 J 0.0 1 1 1 1 1 J
0 2 12 24 48 72 0 2 12 24 48 72
i i] Time (h) it B Time (h)

Z VR A TSI AR t-KE50; + 1 = 4300588 P<0.05 fl P<0.01, T,

Significant differences were found using a Student’s t-test; * and #* represent P<0.05 and P<0.01, respectively. The same below.

K 2

CUEHE 15 OHGEATE 170 mmol - L' NaCl 38 T 22 4% 3R MDA & AR HE 3 A8 4k

Fig. 2 Changes of proline contents, chlorophyll contents, MDA contents and relative conductivities
in ‘BINPU 1.’ and its parents under 170 mmol - L' NaCl stress

1T RAPD ¥ 38 73 #7 , 34 7= ) i Be i K/INEE 150 ~
1 000 bp Z[a], 3Ly 88 22 Z3E M AY 55017, 2 A0
A 10 %, Hid 2 550 AR A OGS T
B8ENHMHIMEENAFE, Z285H8%H
45.4% . w514 U11 Frd 0 400 bp 2645 B 4547
FEFRMA 0 h B A I Ui 1 5 FRIRHR, AT UL
B sons FEERMA 12 h i ORIk T A ER
JiiE 24 h B 3 RGN (H ARG RIS,
e A R L R B 4:A)

5147 109 Fry 44 (1 900~ 1 000 bp Y 45717 BEEL
Jofp 360 Fsf [) 2 A 3R 58 20 T U8 55, TR Sy k41 o 5 TR
B, I AR S AR R AE SR a8 12 h B 3k & 32 9
WIFEEE R T 264, 519 UL3 ¥ 8 59 78 600 ~ 700
bp 2Z [H] 1 S5t i 5 9 360 BsF 0] 34 o0 2 3K 328 7 080 55
JFH AR I 15 B ERIB BRI T EA, I
HARAEER 0 12 h ik B2 M 2 E KT
SEA 51 U19 §7 1A% 4 54 200 ~300 bp .600 bp

ZiA7 .600~700 bp Lk K 1 500 bp 7543 09 S5 7 4R
Joih360 25 B ] B #4436 Horb 1500 bp A2 4 Y
S A R o 36 B T (%) 2B < 28 T RS , 0T BE A B
P R R B, HoAh 3 > %A AR E R ik, A2
HI 52 (F 4:B) .

Wik 5 &

TP R A R HEENRZ —,
D5 W 3E P AL 1 Rt 75 0 R AR A R TR
ARG AE) 2 B ER B0 S 2 A B AR
KA o 2R R S T I TN oK 3R Y AR i 495 i
RES HEFFIE R R R 2R E B
GOREE IR 2R vl U D 0 Xt oK 23 I3 sl 2
A0 B — i Pk 2R BEAE AR (Jaleel et al., 2007), 4
BIFTE P o iR £ 28R < Bl 15 B E R &
TR0 3] LE SR A B AT R B ELRE A 138 i

3
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035 - 60 r
A, B
030+ Y T 50t x
3 50 o o x
Z 025 *% o o
5 * 8T
& E o20t =)
I s * Sl | s
" = E > 30
= g 0.15 3 z *
& 5 20
w g MOT —e— JE#1BINPU 1. <
5 oosh %%{fr - : S ol —e— Y1 BINPU 1.2
& - arents —8— 7K Parents
0.00 L L 1 1 1 J 0 1 1 1 1 1 J
0 2 12 24 48 72 0 2 12 24 48 72
B} 1) Time(h) B} 1) Time (h)
60 . 000 .
180
< 00 160 | o
g 8 140
o 400 F = *
# E #He ot . *o
£2 300} 22 00} =
=Yg a3 I
o & ° 2z
72 &z 80 F
E 200 ** 3
z z 60 | —e— K15 BINPU 1.
Q100 } — U 15 BINPU 17 o 40F —— 7K Parents
“ —&— 57K Parents A 20
0 1 1 1 1 1 ] O 1 1 1 1 1 ]
0 2 12 24 48 72 0 2 12 24 48 72
Bt i) Time (h) Fif 1] Time (h)
B3 W 1S RHSEARTE 170 mmol + L'NaCl 38~ nl 4 & 11 & & .CAT .SOD . POD {if 45 fk
Fig. 3 Changes of soluble protein contents, CAT activities, SOD activities and POD
activities in ‘ BINPU 1.” and its parents under 170 mmol + L' NaCl stress
109 u13 u19
A B [ I 1 I 1 T I 1

M 12 345 6 1234 56 12 3456

M #R Marker; 1,3,5 ORI ATRAIENE 0,12 .24 h; 2,4,6 fURMIEL AL B 155 kA 0.12.24 h, A 5% UL
M L5 B. 514 109, U13 U19 195 HEZ5 R

M represent Marker; 1, 3, 5 represent the parents of Taraxacum mongolicum under salt stresses for 0, 12 and 24 h; 2, 4, 6 represent the
salt-tolerant mutant ‘ BINPU 1.’ under salt stresses for 0, 12 and 24 h. A. Results of amplified by primer Ul1; B. Results of amplified by
primer 109, U13 and U19.

K4 o510 Bl 15 ROHEAER A A R E] ) RAPD 3735 45 21

Fig. 4 RAPD amplification results of ‘BINPU 1.’ and its parents under salt stresses at different time by some primers

[] B HE A S 32 Ty, R W R 30 X RS AR R i, R PR AR B i A R B8 AR ROR B LR R
AR08 05 SRR, 3 a0 il 2R 5 B R A B B SRR X R 0 B U AR AR 2 — , Rao et
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al. (1981) % SR 38 2 W SRAE B 0t B D9 ) I S
GG T SR F Ak IR S Sk R Y o iR,
it o TR, SR A R TIRRIL, B
HEAE (2015) F 5% 2 BH i A5 Ve JE 19 18 i R0 368 B [
[ HE R R BRI £h 28 A8 1A NY-7 IYIF 2 28 5 5 T %
IR BEAR TR AS . AW 5% r s 2 i ik 58 A8 1K © W vily
145 FEFR W38 AS 5] o (] a5 2 R T R 3 3 AR
SEA SN A (2015) BYBFIT 4 SR — %, KA H
X R 3 B 2% v PO, , BE R 47 b TE I NaCl 75 & 119
B IAEE, Mt R M T ORAS, AR AR ER A
WR A F A R AR IR i AR T, MDA J2 R AE i
SR Iy i, LB i (R AR b 8 A i
AR AE A2 HE A, R A5 S WIS 235 4 1) 453 40 7
JE R3S TN R T TR BN 3 8 4 0 5 R B
A ZEAE O VR R AR L S 3G hn, PRt
FH FRL T 3R DN o IO 1 335 1 A Ak 17 D0 n A o %
FE PP 38 B T8 A (X0 SCAT A, 20195 FE BH 4§,
2019) . AHFFEHRARR E 15 R A R
B ) T 52 A MDA 5 i RIAR X fL 5 356 TR R 2
INTFSEAR BRI SRR T 145 RERS I A 92 5T
FRLAZ 0 R A e L R 1

A4S (2009 ) B 5T N A ) 1) AT i 1 2 A
R B T, BE AR i A B AR K BE T, X i i
(A PR A B R A1, & o — et S 3, A
Y3z B ER 0 J5 23 7 AR R A T M A Bl R AT
X 240 BRI 7= A A T 9 oA A R R 1l 3 Y
PTG gt 25 % A5 AR Ak DT 4 45 41 A S 1 A
SEPE ., R BE A R R I BN, R A 9 R A
T PE ST A R B Y R R R —
Rl BF, R A PR B B8 00 35 P SR T R B R R
UL, PRI TE M S B 2 R R (R A, 2017 A
AN IG5 ,2019) , ASHIFFE H i 28 BT 3 98 48 {4 < I
W15 Z AR an JE TR R S i CAT TE M
POD &P SOD i P8 K 1 i T 26 A<, i H CAT
TG PR SOD i M 34 [ 25 a8 5 8] B4 48 K T B 1Y)
A X XIFHEST (2019) TA S HE L B AR 4 ¢
W P25 MR TR e shpi A Ak
il 22 45 A HC AR £6 o 30 00 BF 9 45 98— B, DA A
B 2 AR R WG 157 HAA H R A HE 0 Y
B 2R 45, e A5 b v R 06 1 4, LA PRAR 9 1R 7Y
BRI B G A A R, B 3 a0 v N B
it 6 28 AR ST 1 5 $hWha T 8 R AR FRES AR Y
Ak M T 1S I AR S T R 4R = B

FERTY R ER S RS E N MPUA
AR b T3 | 0 O 3 7 RIS AIR MDA % & FiAH
X LR AE A VR A O, Ul B E AR O B g
B VR, AR S R A PR R % M 8 R
W% P R, AR IR 1S AETmT
EN e TSR 7 iV N = N i 1 = 9 (R S
A R, B A R L U b X P R L
HHE T AR, L SR SR 7 T 2 D T RE MR TORE
MIIRETERNEFETF & 2Z v, J5 2k m 7E 4 [ Hofth
ARl DX A )RR, Oy R ORI R - BRI AR i
T R B DX AR P A 245 4 R RO R R T s 42
cDNA-RAPD F3 A i Ay — Fh 45 AR i | AR
BRI N RIE ZE R AR R RENC A
Z AR ZFE AR ST T I H 25 Kk Hr, B
&S (2011) 10 551905347 e 4 4 B 28
AR & B I AE G L TR Y 225 S R 3k ST R AR
(2013) H 9 S5 11 4R ST 1 T 48 K 5200 56 R &
ik 22 M DL 5 2508 g (2006) F] ] cDNA-RAPD £
RE T — BRI A I 24 5 Rk K
DA ZR I X S0 W 38 K RIS ik 3R 3 AR
[ AR L R 22 S B 04T T 40 M. AT H SR H
cDNA-RAPD AR R 8 403 0,12 .24 h Y5 7AE
TR U 155 R HOEAMR 5 R i A DG 22 5
FER I H AT 40 B, 0 %k 1) 10 45514 cDNA-
RAPD 3445 R R A4F 58] T 10 K257 Rk =K
gty o 2 R oA SR N R B, 8 A o AR I
WA B, W T A R PR E X st
SR B B T 8 3 Northern 4238 5f i s 5 @
it PCR (qRT-PCR) #HfTHEUFSL, i — &
X 2 S R TR A 4 K O 36 ik G 7 T R P P 2
e, ISR T A LTk FE R O R S TR R
BB ER AR Y 4R A — 0 AR

SE .
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