SHxtX|(Korean J. Crop Sci.), 64(4): 373~383(2019) ISSN 0252—-9777(Print)
DOI : hitps://doi.org/10.7740/kjcs.2019.64.4.373 ISSN 2287-8432(Online)

Original Research Article

Ofll ST FMx| EH7I Y AHSe| THHE ol 2l Hlw 24
O[S - =2 - 2M3P - Z=NT

Identification of the Protein Function and Comparison of the Protein Expression
Patterns of Wheat Addition Lines with Wild Rye Chromosomes

Dae Han Lee', Kun Cho?, Sun Hee Woo®, and Seong-Woo Cho*'

ABSTRACT The objectives of this study were to compare the protein expression patterns and degrees and identify the protein
function of disomic addition lines (DAs) in Leymus racemosus, in order to improve the quality of wheat. Upon SDS-PAGE, L.
racemosus showed two major protein bands whereas Chinese Spring (CS) had four major protein bands of high molecular weight.
The DA(s) generally showed a similar protein expression pattern to that of CS, because 42 chromosomes were from CS and two
chromosomes were from L. racemosus. However, only the L.7[J] line showed two protein bands of between 15 and 20 kDa, like
L. racemosus. Image analysis based on 2-DE revealed that L.7[F] had the most upregulated protein spots, whereas L.7[N] had the
least upregulated protein spots. For L.7[I], the frequency of the downregulated protein spots was higher than that of the upregulated
ones. Using MALDI-TOF MS, the protein function was identified for each protein spot on the 2-DE polyacrylamide gel. The
protein spots were classified into 11 groups according to protein function. Among the 11 groups, most protein spots of the DA(s)
were identified as proteins related to metabolism. Additionally, unique protein spots of the DA(s) were related to abiotic stressors
such as cold and heat. Those proteins are useful for improving wheat quality with resistance against abiotic stressors.
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Fig. 1. Observation of disomic addition lines with one pair
of Leymus racemosus chromosomes in a wheat
genetic background of 44 chromosomes. Scale bar,
10 pm.
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Fig. 2. Comparison of the protein expression patterns of wheat-
Leymus disomic addition lines based on Chinese Spring
(CS) and Leymus racemosus by SDS-PAGE. L.r indi-
cates Leymus racemosus, and each alphabet in brackets
indicates a different single pair of L. racemosus chro-
mosomes.
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Fig. 3. Comparison of the protein expression patterns of wheat-Leymus disomic addition lines based on Chinese Spring (CS)

by 2-DE. L.r indicates Leymus racemosus, and each alphabet in brackets indicates a different single pair of L. racemosus
chromosomes.
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Table 1. Comparison of the protein expression degrees according to normal volume by image analysis.*

377

Spot

No. CSvs Lr[A] CSvsLr[E] CSvsLr[F] CSvsLr[H] CSvsZr[I] CSvsLr[J] CSvsLr[K] CSvsLr[L] CSvsLr[N]
CS-1 131 .11+ 1.08 127 + 115 + 120 + 1.02 + 115 + 1.02
cs-2 122 + 109 - 1.19 148 + 145 1.11 - 120 + 148 1.31

CS-3  1.13 .06 + 1.15 .09 + 107 + 123 - .16 + 1.02 + 120
CS-4 129 1.06 - 1.13 .72 - 1.42 - .19 - 1.08 + 278 - 1.25 -
CS-5  1.11 1.40 - 1.09 - 140 - 129 + 1.04 - 1.30 - 1.08 + 1.02 -
CS-6 1.09 + 1.05 - 1.05 + 1.16 1.40 - .12 - .18 + 164 - 1.06 -
CS-7  1.04 - .20 - .07 + 111  + 1.00 - 1.04 - .12+ 1.15 - 1.01 -
Ccs-8 198 + 192 + 149 + 202 + 204 + 118 + 212 + 160 + 1.74
CsS-9 1.06 + 1.01 1.02 - 139 - 1.51 - 199 + 123 + 172 - 1.01
CS-10 135 +  1.11 - .21+ 1.13 - 1.32 - 192 + 16l + 1.71 - .12 -
cs-11 158 + 175 + 150 + 1.8 - 1.80 - .55 + 241 + 193 - 140 +
cs-12 171+ 134 + 177 + 167 + 170 + 137 + 205 + 179 + 129 +
CS-13 160 + 155 + 160 + 169 + 162 + 149 + 18 + 163 + 143 +
CS-14 183 + 18 + 205 + 219 + 193 + 169 + 261 + 228 + 168 +
CS-15 1.09 + 1.04 - .14+ 114 - LT+ 117 + 124 + 125 + 112 +
Ccs-16 141 + 138 + 117 + 146 + 157 + 138 + 176 + 137 + 138 +
c¢s-17 121+ 122 + 113 + 130 + 130 + 113 + 133 + 110 + 121 +
CS-18 161 + 161 + 149 + 205 + 184 + 203 + 243 + 182 + 183 +
Ccs-19 103 + 107 + 1.09 - .18 - 1.16 - 1.04 - 1.04 + 106 - .05 +
CS-20 154 - 1.41 - 1.45 - 1.86 - 1.59 - 1.69 - 1.71 - 1.40 1.33 -
CS-21 1.21 - 1.28 - 1.06 - 1.41 - 1.37 1.45 - 1.17 1.02 - .19 -
CS-22 126 - 1.33 - 1.08 - 1.54 - 1.50 - 1.37 - 1.34 - 1.14 - 1.02 -
CS-23 117 - .14 - 1.09 - 1.31 - 1.10 - 1.30 - 1.56 - i+ 117 -
cs-24 106 + 109 + 101 + 122 + 122 + 103 + 146 - 1.27 - 121+
CS-25 143 - 1.35 - .10 - 1.48 - 1.20 - 1.18 - 1.07 - 243 - 1.26 -
CS-26 136 - 122 - .14 - 1.75 - 1.54 - 1.09 - 129 - 1.13 - 1.15 -
CS-27 141 - .52 - 1.01 - 1.86 - 1.36 - 134 - 1.66 - .59 - 1.27 -
CS-28 1.09 - .20 - tlor + 101 + 109 + 1.04 + 116 - .79 - 1.21
CS-29 139 - .12 - 1.25 - 1.35 - 1.20 - 122 - 1.26 - 1.16 - 1.15 -
CS-30 1.10 124 + 104 + 107 + 107 + 105 + 160 - 1.36 - .13+
cs-31 110 + 106 + 107 + 147 - 1.25 - 1.33 - 1.11 - .19 - 122+
CS-32 126 + 136 + 115 + 123 + 114 + 114 + 187 - 151 + 116 +
CS-33 134 - 132 - 1.23 - 1.44 - 1.11 - 1.41 - 1.31 - 1.22 - .16 -
CS-34 146 + 162 + 125 148 + 137 + 110 + 140 + 154 + 112 +
CS-35 1.04 - 1.18 - 1.18 1.24 - 1.07 - .07 + 109 + 1.11 - 1.06 -
CS-36 1.00 + 1.04 - 1.06 - 1.03 - 1.01 - 1.27 - 1.26 - 1.03 + 1.04 -
CS-37 142 - 1.33 - 1.45 - 1.89 - 1.76 - 1.69 - 1.35 - 1.49 - 1.29 -
CS-38 124 - .17 - .18 - 122 - 1.05 - 1.41 - 1.11 - 1.18 - 1.03 -
CS-39 110 - .15+ 102 - 1.13 - 1.04 - 146 - 1.11 - 123+ 1.11
CS-40 118 + 145 + 136 + 111 + 115 + 115 + 258 - 1.24 1.10

*Lr indicates Leymus racemosus as wild rye.
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Table 2. Identification of protein function by MALDI-TOF MS.

Spot No. Protein accession Protein description ps? Mw? pP
Stress Response
CS-1 £i/506209999 L-2 19 41077 5.92
CS-10 £i|669027408 unnamed protein product 19 49588 6.58
CS-9 2i/506209999 L-2 19 41077 5.92
CS-30 £i/669028373 unnamed protein product 23 42864 8.63
Lr[J]-10 21|25987121 Moll protein, partial 14 19908 10.00
Transcription
CS-2 £i|125491399 WRKY transcription factor 19 24537 8.56
CS-25 2i/633020277 heat shock factor B1b 34 32283 9.31
Lr[H]-1 21242347921 isopentenyl transferase 32 50461 6.66
Lr[N]-1 £i|336092085 low-molecular-weight glutenin subunit 39 40154 8.89
Glycolysis
CS-29 €i|379046028 12-oxo-phytodienoic acid reductase 27 40604 6.05
CS-37 gi|154125291 glyceraldehyde-3-phosphate dehydrogenase, partial 49 21146 7.60
Organelle organization
Lr[E]-1 gi|406654313 actin-depolymerizing factor 7 20 15931 5.92
Lr[]]-4 £i/169649065 rps2 32 40597 9.35
Protein Transport
CS-36 €i|379045799 truncated putative heavy metal transporter variant 2 42 35304 6.84
Lr[A]-5 £i|379045797 truncated putative heavy metal transporter variant 1 36 17067 10.42
Lr[E]-4 gi|71800657 Ran-binding protein 18 23124 4.69
Translation
Lr[A]-6 £i|270346376 Chain I, Cryo-Em Structure of The Mammalian Sec61 39 20550 10.92
Complex Bound To The Actively Translating Wheat
Germ 80s Ribosome
Reproduction
Lr[F]-3 2i|51242709 beta-expansin TaEXPB1 25 31844 6.64
Photosynthesis
Lr[A)-7 £i|134290407 putative oxygen-evolving complex precursor 35 21139 9.72
CS-18 gi|667753756 ribulose-1,5-bisphosphate carboxylase/oxygenase large 53 52851 6.22
subunit
CS-17 gi|667753756 ribulose-1,5-bisphosphate carboxylase/oxygenase large 50 52851 6.22
subunit
Metabolism
CS-7 £i|300681530 glycosyltransferase, HGA-like, putative, expressed 32 68875 6.38
CS-16 gi|164472658 calcium-dependent protein kinase 41 61749 5.21
CS-14 £i/599079603 ribulose-1,5-bisphosphate carboxylase/oxygenase large 126 48988 6.6
subunit, partial (chloroplast)
CS-13 €i|300681530 glycosyltransferase, HGA-like, putative, expressed 29 68875 6.38
CS-8 21300681447 ubiquitin-protein ligase, putative, expressed 28 52577 4.78
CS-11 gi|578004427 serine/threonine protein kinase 32 44518 7.08
CS-24 €i|822605950 ribulose 1,5-bisphosphate carboxylase/oxygenase large 374 51217 6.44
subunit, Rubisco, partial (chloroplast)
CS-22 gi|318085641 heterotrimeric G protein alpha subunit 32 44264 5.74
CS-21 2i|483171680 SHAGGY-like kinase 33 45253 7.62

YPS, calculated protein score

MW, calculated molecular weight
3pl, calculated isoelectric point



OPf T2 MM &It & AT HHME I ol 379
Table 2. Identification of protein function by MALDI-TOF MS (Continued).
Spot No. Protein accession Protein description ps? MWwW? pP
Metabolism
Lr[A]-1 £i/822605950 ribulose 1,5-bisphosphate carboxylase/oxygenase large 62 51217 6.44
subunit, Rubisco, partial (chloroplast)
Lr[A]-2 2i|582890106 ribulose-1,5-bisphosphate carboxylase/oxygenase large 59 52608 6.22
subunit, partial (chloroplast)
Lr[F]-1 21380447815 trehalose phosphate phosphatase, partial 23 22780 8.79
Lr[H]-2 gi|300681447 ubiquitin-protein ligase, putative, expressed 34 52577 4.78
Lr[1]-2 £i|5306060 (1,4)-beta-xylan endohydrolase 26 47641 6.03
Lr[J]-5 gi|72256521 gamma tocopherol methyltransferase 46 39537 6.72
Lr[K]-1 gi|319656520 phytoene synthase 1 17 47589 8.88
Lr[N]-3 gi|672611497 S-phase kinase protein-like protein 24 19046 4.45
Redox homeostasis
Lr[N]-2 2i|27461140 thioredoxin H 40 12694 5.29
Protein folding and stabilization
CS-33 2i|148887523 calreticulin 22 50575 6.56
Unknown functions
CS-4 gi|433351406 Argonaute 20 97779 9.29
CS-3 2i|156185950 csAtPR5 22 74497 6.82
CS-5 gi|669031884 unnamed protein product 22 70698 9.2
CS-6 2i|215398470 globulin 3 22 66350 7.78
CS-15 £i220900283 high molecular weight glutenin y-type, partial 137 17292 8.91
CS-12 2i|433351406 Argonaute 36 97779 9.29
CS-23 2i|485475305 low-molecular-weight glutenin subunit, partial 42 36458 8.74
CS-27 2i/68036691 U2AF small subunit 22 36738 8.93
CS-28 gi|765526361 eukaryotic transcription factor NF-Y subunit C 26 28442 5.12
CS-20 8i|765526361 eukaryotic transcription factor NF-Y subunit C 20 28442 5.12
CS-19 gi|765526361 eukaryotic transcription factor NF-Y subunit C 26 28442 5.12
CS-26 2i|359952788 MYB-related protein 28 36571 7.7
CS-35 21300681494 hypothetical protein, expressed 23 26328 8.69
CS-31 gi|765526361 eukaryotic transcription factor NF-Y subunit C 34 28442 5.12
CS-39 gi|300681494 hypothetical protein, expressed 25 26328 8.69
CS-32 gi|1657857 cold acclimation protein WCORG615 39 17785 4.92
CS-38 gi|4028571 heat shock protein HSP26 24 26613 7.86
CS-40 2i|134285524 MBD1 26 21669 8.94
CS-34 gi|40644804 putative DIP2 protein, partial 45 28117 11.37
Lr[A]-3 gi|385845936 low molecular weight glutenin subunit, partial 43 34744 8.92
Lr[A]-4 gi|374093286 heat shock protein 101 KDa, partial 26 19156 5.35
Lr[E]-3 gi|441482454 aluminum-activated malate transporter, partial 24 1647 431
Lr[E]-2 2i|878356620 cold induced protein 17 16199 491
Lr[E]-5 2i|604159129 caleosin 19 34167 6.27
Lr[F]-2 gi|765526361 eukaryotic transcription factor NF-Y subunit C 26 28442 5.12
Lr[F]-5 gi|765526361 eukaryotic transcription factor NF-Y subunit C 31 28442 5.12
Lr[1]-1 gi|7548844 triticin precursor, partial 41 56954 9.37
Lr[1]-3 gi|47607142 s-type low molecular weight glutenin L4-292, partial 97 28939 8.52
Lr[1]-4 gi|736543803 germin-like protein 30 20819 8.45
Lr[J]-2 €i|393689044 stress responsive protein 3 30 19751 5.82
Lr[J]-8 gi|40644804 putative DIP2 protein, partial 39 28117 11.37
Lr[J]-11 £i|878356620 cold induced protein 18 16199 491
Lr[J]-12 2i|217426770 RLK-R3 21 17760 5.59

YPS, calculated protein score
IMW, calculated molecular weight
3pl, calculated isoelectric point
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P93766). WO SI7}51-2 ghito] whEm, A Y7} 4
5t7] wjZoll S7FE A Fel 8T Aoew A7
gtk shAIE ol WA = HsliA= Moll whafd
of thgt Y54 A+7t Fasie)

FRA 53 DNA 3 RNA Aol #ojsh= AARIA
(transcription factor, TF) THlA 23 {42} W&o Qlof
o> a3t ogE skl Qltk(Latchman, 1993). HAFRIZ}:
o} T E ThE AZRS (CS-2, CS-25, L[H]-17} LN]-1
old], WRKY transcription factor (CS-2), heat shock factor
B1b (CS-25), isopentenyl transferase (ipt) (Lr[H]-1), low-
molecular-weight glutenin subunit (Lr[N]-1)]2 EQ1E%]
t}. WRKY transcription factor= @& A &Eof drAE= &
ApAlO1 QIR 71} & T 5 Shubo|tH(Rushton er al,
2010). o = FAA H7} AlFollA up-regulation=
ol Lr[H]-1, isopentenyl transferase (ipt)= 21=2] WL
oAl FEH FHAR cytokinin Y 5t= T oA Fof
A8 w5, 2EY A AEE AN, thad e FF
Z25 3T theet A EollA 12 AdE 7HITHGuo er
al., 2010; Xu et al., 2009). CS-25, HSP (heat shock protein)
WA 2o neAEY A} Ao ARBA} olo] HSPS
SAEHYAZEE AEZE HSslH HSPO 42 1
AdS FA7IE Aoz g4 glen ti7) HSPs
(small heat shock proteins), HSP 60, HSP 70, HSP 90, HSP
1005 tHA7HAZ BEE3t(Lamb et al., 2003; Wang et
al., 2004; Dzaman-Serafin ef al., 2005). FE3F, HsfB1b 54
Z}= DNA-binding transcription factor activity2} sequence-
specific DNA binding2] 9&r2- sttt &4ej#] ¢lth(Kadonaga
& Tjian, 1986). ofA] U2 F£2 ZF9)o}A|o}(central Asia)
o} 59 2(eastern Europe)®] dJ9b7 ol Harata glch
(Kishii et al., 2004). o]2{gt Fotgt gH4of| A 9] 21-3-/J(adap-
tation):> 7] -R3to]| tf-3-5to] W FE ol =Ll E A
o g Azt eyt Adliete] Al sfietolA A

o oX o S

T orfono

20 oH s ul

fo ro 1
K

agolel B8 ok TR-E(Leymus mollis)©] £33} §)
o). olzigh oY T UL H(heat)ol] ThEE A7 H
H(salt)2t 7 =(drough)ef] et A& do] = Aow &
A QJtHMcGuire & Dvorak, 1981). wfabA], =] o &
el AP e o] &3t A7t BaY Aow gt

Lr[N]-1, LHW-GS (low molecular weight glutenin subunit)
SRS ARA FREY AEGUolR W Eo Belol
QltiMasci ef al., 1998). 2FE(Glutein)> WO Z2&
AstE 523 chald ojti(Apples & Lagudah, 1990).
o2 2hEdte thEA| T o] skl ofs) Wt
7h e, o] Hgk T AL XF THEE0] A it
ofyg} E-o|x= g3k ujtiDhaka & Khatkar, 2015).
o] Thif 2 ol T LMW-GSCo 2 1o 7h5a A4 34
of oA FFE v|HA AT WA A2vELH Z(high-
performance liquid chromatography, HPLC) 5-& ©]-83}%
ulo] LMW-GSS} Ehil 2 Bxjef ®ut ofujel 54 w1
AEAQ 4 B 28T Aor AL

55} (glycolysis) T ©Haf2-e CS-29, 12-oxo-phyto-
dienoic acid reductase (CS-29)1} CS-37, glyceraldehyde-
3-phosphate dehydrogenase (GADPH)= 221 %] %it}. CS-29,
12-oxo-phytodienoic acid reductases (OPRs)+= OPRIZ} OPRII
2 BEru, AR xKjasmonic acid) A 1o ot
tHDong ef al., 2013). OPR(s)+= old yellow enzyme (OYE)
T GARE A ES 7HAAL Qlo, A 9 AR ET
29} #o] qlefar A4S Bl HalA|aL QltkFitzpatrick
et al., 2003; Dong et al., 2013). CS-37, GADPH= 434
= B4 53} Z-8(carbon dioxide assimilation)™} 434 &F
HES- Calvin-cycleo] 2H-g-5H= G442 7|22 Q] Al o]siz}
& I} (catabolic processes)e A|&dt= THAo|H, ofqZ|
A4 2 33 (photosynthesis)of] o9 F23F A2 sh=
aiz giaof] Aol th(Price ef al., 1995; Sirover,
1997; Marri et al., 2005).

M3 713 F-A(organelle organization) 3+ THEHAL [
[E]-1, actin-depolymerizing factor (ADF) 73} Lr[J]-4, 1ps2
2 ZIE ]t} Actin depolymerizing factor®] 7]&-2 w]A|
A S(microfilament) T 2lof &35 ME w] XA -S(actin
microfilament) ®] A S HA 2 ot a5 2K depoly-
merization) & F+ 9 gttt X UollA ADFe} =1
Bgtol et Adate] WA gt A7t 3= ek
(Zhang et al., 2017).

HAl a=<=(protein transport) 3¢ ThEl .S CS-36, trun-

cated putative heavy metal transporter variant 2, Lr[A]-5,

42 oN
41 rlo m

d
=

truncated putative heavy metal transporter variant 13}
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Lr[E]-4, Ran-binding protein® Q1% qitt 450 HAE
T2l = Ran-binding protein (Lr[E]-4)2 GTP (guanosine
triphosphate)-binding nuclear protein® = 2] 4&A 1o
1, A2 S-=(chromatin condensation)¥} A3 F7]9} GTP-
A% T o) Az ol TojgttiMoore, 1994).

H H(translation) T T2 [4[A]-6, Chain I, Cryo-
Em Structure Of The Mammalian Sec61 Complex Bound
To The Actively Translating Wheat Germ 80s Ribosome=
golE it EA|(reproduction) Te THEBAL [/[F]-3, beta-
expansin TaEXPBI1 % 221 %| it} Expansine A]&59] AL
Hof| WFAE v g4 % chal o], beta-expansin TaEXPB1
< U] AXZAKmicrospores)of A ] FHE N CH, -4
AY2rlof| Holst= Aoz de{A AthMcQueen-Mason et
al., 1992; Jin et al., 2006, https://www.uniprot.org/uniprot/
Q56TQ1). 333 (photosynthesis) #e Tl Ao [/[A]-7,
putative oxygen-evolving complex precursor?} CS-17 & CS-
18, ribulose-1,5-bisphosphate carboxylase/oxygenase large
subunit® QIE|Qich /-2 AEo] A4 do
Al ks ohe, SHF Al AEY 2ol FFS whr]
H AF1E 3] &It oxygen-evolving complex precursor
(Lr[A)-7) @A L 7}= H(cadmium, Cd) AEHAE F
< ) down-regulation T+ A o] &1E ¢ thKieffer ef al.,
2008).

Aksl 3+ &AM (redox homeostasis) T THZLS [4[N]-
2, thioredoxin HZ ZQ1=| it} Thioredoxins-2 AFal o]
ot EAshs T A=, o3t g(disulfide bond)S 2
ANZ 4 Q= RIS Bgol] Fadt TS FekPring
et al., 1997). Wol A= A% T 21Q) oo} gliadins) T}
= 5H|d(glutenins)©] thioredoxin HoJ| 2]} ZFAE+= <
T ZA3}7} Kobrehel et al. (1991)0] ¢J5}o] HEQic) o
2] 231 o4 (protein folding and stabilization) ¥ th
Hi 4 0. (CS-33, calreticulin (CRT)Z Q1= 91, AZA o
EA5He LAY A(Ca®'-binding protein) 2 A1 Eof A
AX(drought resistance)¥} TS AL FHSH7] 5}
oA TaCRT T o] FA %o, WO TaCRT+=
Al =9 CRT(s)2}F W =2 A5/3& 3L, TaCRT
AAbs A2 2EY 20 tf35ke] ubgAl 7)o 45 = A
o2 ZolEAthJia er al., 2008).

=24 Y AHmetabolism) T THA-L olycosyltransferase,
HGA-like, putative, expressed (CS-7 & CS-13), calcium-
dependent protein kinase (CS-16), ribulose-1,5-bisphosphate

a

B

o)

=
=

(UG

carboxylase/oxygenase large subunit, partial (CS-14, CS-24,
Lr[A]-1, Lr[A]-2), ubiquitin-protein ligase, putative, expressed

(Lr[H]-2), serine/threonine protein kinase (CS-11), hetero-
trimeric G protein alpha subunit (CS-22), SHAGGY-like
kinase (CS-21), trehalose phosphate phosphatase, partial
(Lr[F]-1), (1,4)-beta-xylan endohydrolase (Lr[I]-2), gamma
tocopherol methyltransferase (Lr[J]-5), phytoene synthase
1 (Lr[K]-1), S-phase kinase protein-like protein (Lr[N]-3)
2 tgo] 7} BAAe) el AR shelE g,

AA7HA op Zofl gt 2HEsHA o] ZRA]of it
A= S v Esh o]FuHlE Foto] ¥ &
ol gt At A o v ESE oItk % a4ds o
A A 20L& 181 (high-performance liquid chromatography,
HPLC)Q} 78 132 gAl(high-throughput screening)-<
Fof & v WU 2A0| Baste, T HE FF} o
A ol F S T U AN W7t A AT B4
wok g W A4obst A 9Ia 4B A FA

o}

of tigt A=221 A7 Bast

I_-II o

oy B A A7k AT A B pge BE
Wit B @O 2N LAY Aol S Mol T Y 75
FHFORN op TR FBIH 58 /M E Bt
A} o] A WLk HMA O op T AMA A
FAFE BE B §AHH WHS PO AR Qo
dhat AEehs AEd s i ARy B T
vpol 2o Wil hek A B T L Hupgt
3ol ASshe AeiriAtel HE HAL 3 g
22 stk SHAu ofx] opy BHo] Gl 7]k
ohat AEe ABaA oo et AP vl Ee Aol
oh o S oy EWY §§ AARACTN 4B
314 ol g3t 7)ol et A4 ARt Baste

NN

& A Blo] @ IR 1ALY “HbA W §F A
S 5% 2748 27 AT 4 L 99 A

M (AP RIE:PI013197) 9] 2| ¢dof] ofaf) o] Foj ol ZHAf
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