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Effect of Low Light Stress on Photosynthetic Physiology and Gene
Expression in ‘Khoyo’ Grapevine After Blooming
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Caixi, WANG Shiping, and XU Wenping
(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To understand the responses of photosynthetic physiology to low light and its performance
after regaining normal light, 4-year-old ‘Khoyo’ grapevines were treated with 70% shading for 20 days
right after blooming. Characteristics of chlorophyll fluorescence, content of chlorophyll, sugar content and
composition, expressions of photosynthetic enzyme genes, and sucrose phosphate synthase( SPS). Results
showed that low light treatment resulted in lower fruit quality and fruit size, reduced photosynthetic rate and

efficiency, reduced the synthesis of soluble sugar in leaves. Meanwhile, expressions of photosynthetic
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enzymes genes and sucrose phosphate synthase genes in leaves also decreased. After regaining normal
light, the photosynthetic rate and photosynthetic efficiency increased, and the expression of PRKase,
SPS1-2, SPS3 recovered to the level of the control one. After 50 days regaining normal light, the contents
of glucose, fructose and sucrose and Chl. a/b in the treatment group were not significantly different from
the control. However, the expression of RbcL I was not restored. It is concluded that the low light treatment
could irreversibly affect overall photosynthesis of grapevine leaves, inhibit the expression of
photosynthetic enzyme genes and key enzymes of sucrose metabolism genes, resulting in smaller berries
and lowering the fruit quality.

Keywords: grapevine; low light stress; photosynthesis; gene expression; soluble sugar content
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HYAESS e ra TS 1EH FBE (Oda, 1997), M4RE GBI GRILHE 45, 1988; ik
F, 2002a) ISR ER UG BZ IS E K RE M, 556 AR B S BUR A T Fo/Fo AR R R
2002a). AWHFFIAN FGEAEF R T BMEE G EE K (NPQ), XHEE T OBA I (T 55,
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Pt 3 P R DR R TR 32 e IR A PRI BB A CHRN L 25, 2006). JEIRAEHE 3%K 7 L5 Rubisco k.
NEEEFIE A AR (BRI 55, 1993 55600 a0 I B 25 i e vty 1k AR RS BRI SRk 7K P B A i
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A3 AN AT T (RS I AN AR P B IARR BRI 90G Ja AR BE  AA R R AL, A 2 AR
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QY VL SRS DARE

1.1 #RHEFRSAE

W T 2015 AL EHEATE KA AV EMRICEI = h 31T, YL 4 AR B W4 (Vids
vinifera L) AEAMEL A S L, @ARFEFICHOVAHUL : 5oR &80 BEa W =1:1:1:
1: 1. FERMEBTRIEKE B2 Wang 55 (2001) FIT7VEREAT, 4 BB A N Son il S Aok ik
AT BRI, I RERRILE B 4 NAAEPIOERY, REASPTRS LR 1 AN RAE, A SRR R 45 K,
PRAUESE B BB SGAIIZ) 0.50 kgo 5 H 7 HOWEEAEW, 5 10 H C#fe)m) BRI 20 9 #RA
T 5 70% 2R 11 R (R R 0 R AT 55 A 2, B0 Ak A T 2 1) R D6 TR CRNEESE) [1
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30%. 25 H 31 HiLuERHM, PR 25 x) I R 25 IR 414 .
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8 H 15 H, %R SEAT50 A e, 0 ORTAR B S5 SR AR 60 Fir, O\ UKL [B] 5246 =5,
LRI SR B P T3 R, Ml bs R e SR SE A fedz, HIFRELIC (DR103) Jl5E
RSz r bk B A R 0.05 mol - L NaOH i s& By, W5 nl i 2 BRI & i (LA AT R )5
P 1% H R IR I P e 9 SR R B IOAE T 3% FIXG K 7s 22380 SIAE 510 nm AT 700 nm 4831
EWOEIE, TR BCPNET FEE GBI 5%, 2002).

1.3 HERE R RS MR 2 E

M5 10 HIFGR, EHON ML HLS 3 bk, (ERGEIE <1 8: 30—11: 30, FHAEHE 065 E
1 (CIRAS-2 &, [ PP Systems 2 w] A/ W& B i WNEEERECER 6 ~ 9 it rpe G i, 2
JE 4> BIAEALERJS 10, 20 F130 d CRIPREIER G 10 d J5) SOk Am ek, s rbsE 1
WEZE (PPED) R4 1400, 1000, 800, 600. 400, 200, 100. 50 F10 pmol - mol™. Sk
fRE (2009 HJ7H SPSS (21.0 O BAFHAT GG N HZ G, &I ESEE.

WSE 6w N D2 IR R I,  RERATIE 3 BRBEATRAE, MBERRI 4 NHTRISE 6 ~ 9 i
KRE3 Fr, 39, R 6 I N EGE AT EISEE S E T - 80 CUKAATPIRAE, AW IR
T JGH AL SPS KA .

14 MHRHFIRASHMMZRSSHNE

2 256 e 2 I ZRBLAE (2015) M7k, fEH FMS-2 ik i i =0 % Y642 (Hansatech
Instruments Lst. UKD, & M F SRR 90580, W2 Fos Fo/B 2 AZ0ERCES, (E0E 2 miff
FH B 38 NI I 7 B 38 Y. 20 ~ 30 mine W€ Fo" S B0 H TF 501 1 G L 4% - 2 1/ Bilger #1 Schreiber
(1986) [TTVEARIFUU T S8 B A R0R ppsn = (Fo — Fo') [Fy's KGR Fy/F, =
(Fo—Fy) [Fus JHEREK qp= (Fo - F) | (Fo = Fo)s AEREER NPQ= (Fpy - Fo') /Fw'o
I SE IS 1) A S G 2= 1) 8: 30—11: 30, Wi [m] o M4k & R 66 ETHE, 7 lfE 663
F 649 nm AbWIE 4R EE av MR b I E R (KFERXHT, 2010)

1.5 MR ALE RN E

B2 B (2013) (779 (NS, FREL 0.5 g FEMRY A, oA 10 mL #B4iKH, 90 C
KA ESE 1 h, B0 ETEWR, I C18 AHA AT (Waters, USA), F iR AH (A5 (LC3000)
HATREAL S8 B 5E o RS Prevail™ Carbohydrate ES ¥i23 #74F (250 mm x 4.6 mm), JizhAHN
O K =301, Krill#%: KnauerSmartline 2300 Detector, yii#: 0.75 mL - min™', AR 25 C, #
FERA 20 ulo

1.6 M RASEREEHERS KEEERERIENE

HIZTH S RNA EEH, F BORARRI& 0™ W i B 152647 (Invitrogen, Carlsbad, CA, USA)
HH1T . cDNA & 1K H] PrimeScript™ RTase 1 Oligo dT primer (TaKaRa BioteChnology, H1[H, Ki%)
WA L. 514 Primer Express software (Applied Bio systems) #E4T#3F (% 1)
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&1 RAABIEERERS NBEETIYFT

Table 1 Photosynthetic enzymes and SPS genes primers sequences

FE A Gene J¥31 (5'-3") Sequence J¥%1*5 GenBank No.

WS HER F: CTTGCATCCCTCAGCACCTT; XM_002282480.3

Reference gene (actin) R: TCCTGTGGACAATGGATGGA

Rubisco KIF3& F: ATTGAGTAGCTCTTGAAGCATGTGTAC; AB917053

Rubisco larger subunit (RbcL1) R: AGGCTCTATTTTCTAATTGCATGGA

Rubisco KV F: GATACTTCTTCACATCCATCATGCA; EF208123.1

Rubisco larger subunit (RbcL2) R: CACCAGACATATGTAAGGCTTTAGCT

Rubisco /NVH F: CTGTACCCATACCCCCACAGA; XM_002276931

Rubisco smaller subunit (RbcS) R: AGTCAGTGCACCCGAACATG

GAPDH F: CAAGCCAGAACTCCACATTGTTT; XM_002263109
R: ACCCTCCACAATGCCAAATC

FBPase F: TGCTGCACGCGATACAATAGTT; NC_003070.9
R: TTGGCCGAGTTGGATTGTG

PRKase F: CATGTACGATGCTCGCGTAAG; NM_102940.5
R: AGCCATGTCCCTCTGAATTTTC

CsRCA F: CAGGAGCAGGTAGGCTTGGT; XM_003632139.2
R: TGGACATTTGTCGGGTTATCG

SPSI-1 F: TCTGGTCTGAGATTATGCGGTTT; NP_001267857.1
R: TTGAGCAGAGTGGTGACATTTTTC

SPSI-2 F: CAAGCAATCAACTCCATGCAA; XP_002282808.1
R: GAGCCGCTGCAATCTTCAGT

SPS3 F: GGCTCCGCTGTCATCCTATG; XP_002271398.1
R: CGCACGAAAAGGTACCTGAGT

P B PCR /T SYBR Green | 266 klk: 10 pL MR NAKR, &4 1 ul B, 2 pL LH
/K, 2 uL 5195%F F/R, 5 pL TaKaRa SYBR Premix Ex Tug™ 1l (TaKaRa BioteChnology).

%t PCR Jx W F2/7: 7E LightCycle (RoChe) #¢J6E & PCR X LT, TP 395 C 30s; 2K
J595C 20s, 40 MiEH; 58 'C 20s, 72 C 20s. M@ MhiZfiy . 95 C 10s, Bfij5, 60 C
FreeTban s 97 Co RN 3 ANEE .,

1.7 HEED T

ZIK T (2009) B777:, fiiH SPSS (IBM SPSS Statistics 21.0) JEEL A 1 26 % ' mi i ith £k
HHATRIG 0T, SRIGR M E TR (AQY) %GS5, K SPSS (21.0 i) # A4 Excel &5 T
B 10 5 22 53 AT AT ¢ RS o

2 HiIR50H

21 FAMEAERELRRMFI

S5CALEE 20 d HOREAR, SRS SE AT PR A 5 1 8 BRI, BTG 4.16°Brix; RS pH
(BRI R B AR5 0 0 35 PRI, RS R E IR o LU TR 19.0%; S8)GARBILR SR 18 2 0D
EXTRE AR (R 2),

22 SEEAMEMEEMRMERSERN

ST 10 d BFEEE T4 4 a (Chl.a). 42 b (Chl. b) FEH%E2% (Chl.a+b)
iy ALFE 20 d B, Chl a & &K, Chl b & LS 20.4%, Chl. a/b #28 E % T 6, i
WAE XK 10 d, M Chl b B2 5 T4 Chl. ab {H B F K T6HE; el 20d 5, Chl.a
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1 Chl. b AL E T 5, {2 Chl a/b K TXF i k& 50 d, 596407 Chl. b f1 Chl. a+b
A~

b
SEDFE S TR, Chlab SXBILEEES (£3).,

R2 FEaiEX ‘B SERTHERBKME (2015-08-15)
Table 2 Effects of low light on the fruit quality and size of ‘Kyoho’ grape

e fﬁﬁﬁlﬁl?’fé#’ﬂj/ TR % e/ (mg- g %‘%‘if%kﬁ/mm %‘%‘ifﬁiﬁ/mm
Treatment Brix Titration acid pH Anthocyanin T.he vertical T.he horizontal
TSS diameter diameter
70%55 6 AbH 14.17 £0.09™ 0.50+0.01" 3.73+£0.04"  0.61+0.02" 2427+0.79" 22.39+0.58
70% low light
%J I Control 18.33 + 0.69 0.42+0.01 3.94 £0.02 1.26 +0.04 28.34 £ 0.44 23.20 £0.32
VE: A ZEREEMN A P<0.05 (%) M P<0.01 (¥%), K[,
Note: Significant difference at 0.05 (*) and 0.01 (**) levels. The same below.
#£3 EXAEMNEGEMHRHEESENEE
Table 3 Effects of low light on chlorophyll of grape leaf
e A/ Chl. a/ (mg-g' FW) Chl. b/ (mg-g' FW) Chl.a+b/ (mg-g'FW) Chl a/b
Treatment Time T oAb ot L FObAE X FhAEE b4t E
Control Low light Control Low light Control Low light Control Low light
LbH 0 1374003 1.45+0.04  059+001 059002 198+0.04 2.04+0.04 234+0.02 245+0.12
Treatment 10 1274004 1.40+0.04" 054+0.01 0.64+0.02" 1.81£0.02 2.04+0.05" 238+0.13 2.19+0.07
20 149+0.04 139+0.04" 054+001 0.65+0.02" 2.04+005 2.04+0.06 2.76+0.05 2.13+0.02"
WA 30 138+0.02  1.36+0.01 055+£0.02 0.61+0.03" 193+003 198+0.01 254+005 223+0.06"

*

Recover light 40 136002 1.63£0.017 055£0.01 0740017 1.91£0.03 237+0.017 250+£0.04 2.19+0.02"
70 134+£0.01 1.56+0.02" 053+£001 0.61+0.017 1.87+0.02 2.18+0.03" 2.53+0.02 2.55+0.02

E: 5 H 10 HIFARIEEAR I 5 1 31 H4RRUERM .
Note: Low light treatment from 10th May to 31st May.

23 FRABTHEM R LRSS HRFHTEL
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Fig. 1 Effects of low light on photosynthetic rate of grape leaves
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59 G4 AR 2 AR T AL BRA B KOG (Pyax)~ ZOUWHE TR (AQY) ARG IERCEH AR (Ry):
20 d i, ALFRAL AQY . Pomax A Ry 23 BN X R K) 16.8%. 57.5%1 22.8%; JGIEK A F 56} IR /KT
10 d I, AbBEEG R Z A ) Py o ZE MR E WA AQY HXMIERALE, (H Py M Re V5 2 E(T
T (B2,

0.08 1 —o— X} Control 18 s
0.07 | —o— 3364038 Shading treatment 16 rE .
0.06 L
0.05 g ﬁ
5 0.04 =
< 8
0.03 g .
0.02 iy
0.01 A, 2
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AbERJEREL
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”.E 1.5
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0 . . ]
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B2 SSEamExEAEHRXeaSEmTE
*P<0.05; **P<0.01. K[,
Fig. 2 Effects of low light on photosynthetic parameters of grape leaves
* P<0.05; ** P<0.01. The same below.

24 FRAEMEEM FHERRR ARG

W 3 Frow, §906AFN], mR R R RO B (Fo) s 6 FERPOE & (Fy)y SEbR
HAZERE Cppsu) TR AR (FJFy) B BAL, JERACBLR a0 N %, ek e %
XACE 10 d I, Fs F's Fo/Fo B @psn RS K T 0 . 59004088 10 d B35 BRI T b oot
WK (gp), BETHEAEALZ K (NPQ); ALFE 20 d I gp BE— 2D FEAIK, XS 58%, NPO
W 25w TR, GBI R X K 10d I, ARBRIH Py gp K TR, NPQ =i T RHE .

25 SEAREMBEEMHREENE. RIE. ERESENZN

AFLE 30 d N CBAEIE ), X AT . SR, R R R AE A AR R BIRAS, BT  EL
) 39.5%- 42.2%F1 18.3%; AbFRJ5 40 d CRSZEZIWD, 3 Fopl & s g, b BB s (56%)
Bn, RG] (32%) BEE; ACEE 70 d B CRSZZRE R, R LLEImas LT, Fa 2
TEBERN RERE LU 120 510 A 38.5%. 39.6%A1 30% (£ 4).

S9CAREE 10 d, MRS T S AR RERE SR, AREE 20 d B RTESPE RO S OO
PR 2 GRG0 KT 10 d I, FZa 0. AUREAN RN & s A8 i, (R4 2 2K 100 B
WAL 20 d I, AR, OB R ETF, HSXRERREE, HAh ARl (41%) #oK,
TR AT 28 0 LL A R 32%; kR 50 d ), SRS AL & i i LB E R AR (R 4D,
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Fig.3 Effects of low light on chlorophyll fluorescence parameters of grape leaves
F4 FRULEBEMNGEMHHERE. GEE. FEIENN
Table 4 Effects of low light on the content of glucose, fructose and sucrose of grape leaves ug-g' FW
e 1)/ HEHE Fructose 17K Glucose HERE Sucrose Sl All of above
Treatment & A S TR s BT BT X STl
Time Control Low light Control Low light Control Low light Control Low light
A3 0 7.76 £0.77 7.17+0.74 8.34+0.33 8.04+0.09 2.87+0.70 2.64+0.28 18.97+£1.09 17.85+0.54

Treatment 10 7.05£0.63 469+1.11"  6.66+0.55 4.17+028" 2.69+0.16 1.64+022"  16.40+0.88 10.50+1.25"

20 8.20 +0.74 424+022" 735+0.65 4.13+028° 2.80+0.35 131+046" 1836+1.62 9.67+032"
WAL 30 6.99 +0.33 478+0.45" 6.53+081 5.06+037" 3.03+042 1.84+0.14"  1654+131 11.68+0.71""
Recover 40 1534+029  11.15+091" 8.86+0.63 9.88+0.83 340+050 321+022  27.60+0.83 2424+1.52"

light 70 5.85+0.48 6.15+0.28 451+094 4.66+0.56 4.40+0.52 4.08+0.22 1476 £1.42 14.88+0.96

2.6 SHAAEXMEEM R ASIHERFEEBRIZS REERERIENF G

i 4 TTLLE Y, 5960 BE W& 0] T A Rubisco K. /N IEFEAT Rubisco Jif AL IE R (CsRCA)
[()i%, ALPE 20 d HHZ§M H Rubisco KWL 2 (RbeL2). Rubisco /MEHE (RbeS) Fl CsRCA #iksy
SR 88.2%- 86.5% K1 61.0%; AAb)iT 30 d CRSEZEZAWD, i Jy 1 Rubisco KW3E 1 (RbeLl) £
IS T, B s IS, (HE A R RbeLl 3Rk B EAR T M PR 2 ) UK
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Fig. 4 Effects of low light on the relative expression of photosynthetic enzyme genes and SPS gene
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§96A0EE 10 d SR EINE] T R H IR EE - 3 - SRR IS (GAPDH) FUZEAHE - 5 - BRI
(PRKase) &K Kk, 4bEE 20 d I, GAPDH 31555 0] i 2 S5 AN . 35 5 Yk 52 22 X UK SF- 20 d B, PRKase
RGN ES AL E . FAELRE, BEEREAERKKEE, AR - 1,6 - “BRE (FBPase)
SRR R U B ihdotady, SLTFE, J5 ETh. 590 BINE], v FBPase ik 50 G W3 72 7
P C R 20T EUKE 10 d I, FBPase 15 W # TR, P 50 d InF S0 OG22 5w (Kl 4D
S9OCANERIFAR G 20 d, S0 R R BRGS0 (SPS) JE[R SPSI-2. SPSI-3. SPS3 [3IAIK
SR, JEHPKE 10 d CREEERED, = RAHRE B, SPSI1-2 I8 5T Ath SPS JE[A .
S9CAEE 10 d, W SPSI-2 Fll SPS3 FRik 25 N, X SPSI-3 [NERIAM WAL IKEDEIR X
MK 20 d, SPSI-2 F1 SPS3 55 FARTX L P& 50 d W), SPSI-2. SPSI-3 #il SPS3 [f)KikEY
XTI W E 2R (KB 4D,

3 e

H2RE b A B TR B SHOE PR A IS 206, TS idfidene )y, BEOROGRETE LR
G RTHL AL 368 (1) 1) 43 T, AERFROK BRI R4 D (3%, AT ] IR 22 (1))l & (Krishnasamy & Wang,
1990; Cornah et al., 2003). §56550F T, AEGIFH A I 2R RIRNE a Ll (CAO) [HFRIA &Y
In, WEPERGSE, 4L Chl a [ Chl b 4k, RN §5GREM 48 3G AT 14 5 - 228 SBENTR (ALA)
FEED G, SRR DR, XA IS fr Chl b S &1, Chl a/b Lufl ~F%
B F 5K (Tanaka & Tanaka, 2005; ‘2 Kl %%, 2016). AIREH, 550640 )5 0 24 H - 4¢
FoEAAN S8, PR A Chl b RGN Chl. a/b BEAK, R A A2 525 R Y X 55 06
JoIp 3 ) — b MR R, DA i 99 644 R I B O RE

MR RTINS HRM T ARG (PSTD) BIEHE, SEBRGEER (ppsi), RonG MY
AT AL ) RE R b BT SOGRERI LB (Krause & Weis, 1991). Fy/Fy 4 PSI KOG LA T
e, T PUROY PSR M H LN GHEEAL R (Heetal., 2008). JeAbLEMEK (gp) &6 R N
SRS RMIBEAT, R TR s ot s PS T W H i Le], JESetb 228K (NPQ) [k
e PS 11 I 6 fie LA IRE TE sURE R 358 70 6 BE (Genty et al., 1989; Bolhar-Nordenkampf & Oquist,
1993), AiRg . B J9EHRER, gp BE K, NPO Fii, pesu Bl Fy/Fy W35 AR, K8 PSTI
SN T TSN, O R B BERAEG, AFE RSO N, SEBR A 2E R BRI, PS TT R B0 PG RE
R, JRRIA M R e G R Py N IR IEH GRS, M4SN e E ik T
PSTT 3 MEAE 10 d AT R PR ST, 3 HH 956 i i AR B2 A% 6] PS T 473 3 75 R J0I A AN T 3

FIRCHEFR, RZHRE - 1,5 - % (Rubisco). H MM - 3 - MM A M (GAPDH). S -
1,6 - 12l (FBPase) A%MNiHE - 5 - BERRING (PRKD J&52OGIRI 1Y 1 OCHEG (Krapp & Stitt,
1991). Rubisco &G4 Bk [F AL FE b () SCEG,  7E10 B de b R AL ) 4 ' 6 4 RS 21 S 22 /E A
(Parry & Keys, 2002; Flexas etal., 2006). Rubisco iiftMf (RCA) % Rubisco HAMEALIE 1. ik
A S N AN b (225 4%, 2002). PRKase /& R /R SUEH 2 5 CO, [l 58 (54 #; GAPDH
TERIRSCARFA R AL 3 - B H VR (3-PGA) ik ik 3 - iR H s, Rtk GAPDH B8 mit &
ISR R R CAT AR CEEINZL 4, 2006). 3906AFE T, #NHF GAPDH ik /KF %
FRRAG B 4, 201100 ARG, §9)6AFE B R T Rubisco K. /MIVHE, CsRCA, PRKase
M GAPDH W31k, HuRMgg e mgs f (A 55, 2010, Bk 58, 2011 —3. [A
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WG AREIE IR IA ) N S5 AR 3, YD G R R RS §9O MR L S 30T
AR T . SCIUIKE 20 K 20 d f5, A RbeLl. CsRCA 1 FBPase FRiEAJIL T XTI,
MW3Z 50 d JE AN RbeL 1 FRIRAG 0, Uk BH K I 17 55 56 o 18 0] 't 75 i 5 D81 39 32K 110 400 6 7 0390 P AN ] ik
5, RIS ) (1 1E 6 T AR 2 M, (RN RESE T BR XS RbeL1 RIB WM .

G - D RERE T 2% 2 HAth 5547 (Coombe, 1992), ZERLMINK N, RERERE RS & H M (SPS)
HRERR R B B EAC CETT 4%, 20005 5KE 4F, 2004), LR BIG ARG Nk Sep A g rp
SPS %1 (Kleinetal., 1993; Choudhury etal., 2008), #HiZiHi<xi/% FHIZE SPS KM iA (Hesse
et al., 1995). FBPase J& REWH G el B2 1)U 15, 040 M 5 e R AN w308 e e £ DA W A 2 £ A e
BN 55— (Daie & Cytosoli, 1993), 7E MRS, IR 4T, ZEFHE T & mRNA £k
IKFHBB#AR (van Heerden, 2003; K45 2%, 2005). AHWEFEA, 55640 PR G 25 BAAR I A 26 4
SEVEFIRERE &/, I H0E] T SPS1-2 1 SPS3 #iA, AR GhEITFIE)G 30 &), XNt
it SPS Ml FBPase 152 Fif], 40 d WM 2800 . SRR e & 8K B, IR 5506
A PR ZE A MO RO 0 K 20 d, mE R R 2 R LA S 5 3 0, T SPS1-2. SPS3 Ml FBPase %

SPSI-3 Zikms i TR, AR SRORERRORE S R L R — 8. 3 —EW] T SPS M1 FBPase
(V12838 5 ERE & AR ¢, 9906403 N T i b SPS1-2 F1 SPS3 #ik, BRAR T v al s 10 G i

5906 MAEYIIDIREM P e G Pk B W AR, A B R I bR R R T AR (%
RMGKARIE, 20000, FEHI% R L — P A K], KEDLE WIS AR, T4, 1
man iR, RS AR RS (AR, 2014, 7Edk BBTITRT], 9904 B RAC T #k M R SR
s BASHE IR (GBS 20060, HIHE ALK T LAY, fe@dra s ey & B LIk
FHR CER, 201300 AREeH, FEALSS996A0HE 20 d W3 FRAIR T A 4 R el az, olb 1 Rszhn]
RIS Y& B, B T R B A L S R, B g e AL B D T I (R TR AL RS
BEAR T RSEAF P FRUR, oM T R SEA MR B AN O I, B0 RO IR Bsds, AR o B
fi%.

Zi LPTA, S9SN, A T SRR b S ETEE . AR a/b BRI B o 550
RO RE s (HAI A58 64k 2 T BUCA A RORBER, GG AL 5240 SO EAT HERE IR 5 1l i
Wi L DR T8 52 BT, X Le R I O RN BRI S AR, IR SEOLS IR R, R
SCAN, AR
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