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Abstract

Omics-driven synthetic biology is a multidisciplinary research field that creates new artificial
life by employing genetic components, biological devices, and engineering technique based
on genetic knowledge and technological expertise. It is also utilized to make valuable bio-
materials with limited production via current organisms faster, more efficient, and in huge
quantities. As the bioeconomic age begins, and the global synthetic biology market becomes
more competitive, investment in research and development (R&D) and associated sectors
has grown considerably. By overcoming the constraints of present biotechnologies through
the merging of big data and artificial intelligence technologies, huge ripple effects are
envisaged in the pharmaceutical, chemical, and energy industries. In agriculture, synthetic
biology is being used to solve current agricultural problems and develop sustainable
agricultural systems by increasing crop productivity, implementing low-carbon agriculture,
and developing plant-based, high-value-added bio-materials such as vaccines for diagnosing
and preventing livestock diseases. As international regulatory debates on synthetic biology
are now underway, discussions should also take place in our country for the growth of bio-
industries and the dissemination of research findings. Furthermore, the system must be
improved to facilitate practical application and to enhance the risk evaluation technology and
management system.

Key words: agriculture, biotechnology, metabolomics, omics, synthetic biology

Introduction

2= A 5hol| A lc-7=]/\]-9,]§ Z%S’J%]-Eﬂ ARlE= ?_78] o] —17431 _Q_LE_ olsto] Alo]] 7
Dﬂ(Gepts 2001), 1960t WHlS-
S A HA] = AYAEFS 3

ofN
N H.I[O
r°+"
JL‘
o
:.\‘z
o 1
i)
h’
3
E
y;
QL
z
l:rlJ
_|_,
é
1o
I-
-IPF
_])'
o
T OE

=
and Gollin, 2003). =3}, A

Zr2o] &= A

rr
ox
R
0>~
oN
)
=)
Iru
™
Y
N
)
o,

ZA /2 si5A] %“\é AR

Korean Journal of Agricultural Science 49(4) December 2022 749

PISSN : 2466-2402
eISSN © 24662410


http://europepmc.org/articles/PMC4932577/#b21-ajas-29-7-1004
https://doi.org/10.7744/kjoas.20220068
https://doi.org/10.7744/kjoas.20220068

Prospects of omics-driven synthetic biology for sustainable agriculture

PRk ofuEt mof} 3HA o 2] AREZ Eof B4 HilE A s A EIAIS] AR TR EEollk 75kt
(Brookes and Barfoot, 2014). AJ783-8}7|&2] W2 23} tiAbE2 o] At f44F dhaat 2t e a-g&
ZA5H= tiikgEE Bl 2724 9] i EAHA] 71HsS5HA| 5 THDudareva and Pichersky, 2008). P18 & =
A]z‘l—_gi %/\l E3} QI7ko] A A OHE-'—]' AEAY I‘l_]- Bl 2.8 5k 2] B} A2 9] HA—]7]/\ Hbd 2l H}d7]
7] =2kt AbE ek TiARA] A B AJAkro] &4 o Z7lel o, thARE A A 25 3-f-5h= ol E
Hjo| A EE-S o] &3 A Z2abdd FA 0 88491 AL ¥igt 245 53l n]A| o] A A S A A5
olaligt 4= A = A ThOliver et al., 2002). Z| - DNA G7|AQ &4 H]-g-0] 100 @] o|5t2 Holflof uje} o W
A S| AP EE H|ekd o 2 SH S 4= Q1A E|ITHLou et al,, 2021). O] &5l FHAE EFS @7 A 4
Hel g 3at7| el gt 4 olsiE v o= R A 245 BEA Y 8ot Mz BEst
& Fofoh= /dA8=(synthetic biology)°] =& 5| =] 1.2 (Khalil and Collins, 2010), F-8=2 2] g%
AHAZ XHH;HE E5] AHAE o8 =8 1‘\_]-0H4% H}o| @ &) AYAto] _,_]7(49]-5] M2 o 2] &85H 4~ 9}171
ATh(Wurtzel et al., 2019).

g ESRE QR Pﬂ”ﬁ A7), 8 2 H ol| ] 24| 52 s 25t %’45P 71"
A Hio] @ ZFof7t FAlo] E = Hio] LA At ] a7} ofl i ol] whet AA Sl
3079 2= g 7;‘ 2 AYETHOECD, 2016; Voigt, 2020). At 2001 | ot o)
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A7}x) Sl Bk Aol A2 Q) Felo] o] 2 ﬂ%ﬂ“ﬂmmw 2020), ZEH 02 Aok Hide 7]
= Qo] 3514 Yals o) Mg AEEA A, BE mh AEAS QAL Axshs ZolTHTable 1)
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SollM FES 2ot AFS BakshERel et AEstl 3ok TidE mst] fAxE FEL

[e] o [

2 FFdbotal 7t BEE 29 BES 5o tAEEE 2EsHAW, St HAFE 58] 8= E6H B2
ot AN Helet 4T AE-2 wE T 251 o]dlsh=t] gE T, HEAY 11 752 A 3}sto] o
o A sghE9] tigfAatol 288 4= Ath(Rollié et al., 2012; Jeffryes et al., 2018; Pouvreau et al., 2018).

=SS Tt ool A-8517] floii = FEA a4t P A B Fo] A- 0= St Efojof
o, B8] U 7S floiie A 24, Ala" et fAiE R 71s ko] AA7E 4-HbE ofo Sk

Stewart, 2015; Pouvreau et al., 2018). T/dAY-=S2 promoter, exon, ORF (open reading frame) 2! terminator 5-
= 2R A AR 712 A QA4S FEC R Aot fAA HE2 LER 25 o] AR U
EQ|3 ™ol JMA| 5 E3 AP EEY x| e A| AR o] AREE 4= ITHDe Lorenzo and Danchin, 2008). T
B, 57 B0 SESSHs DNA HERE R4} SIS SIS T2 welo] o] 2717k 2 B ESo| %
Ao g AFEA] gom ZF fH2te] 7|55 Yol XYt oS 2 AEotA] AU, tE REe] &
2ol ZAIE °F7]5‘]'°‘1 ﬂE—J MY A5 | 3H§' $ low, AU WYshs f2E SR oo ofsf 5
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Table 1. Definition of synthetic biology by international organizations and countries.

Organization Definition Reference

Organization for economic cooperation for ~ Technology which aims to design and engineer OECD (2014)

development (OECD) biologically-based parts, novel devices and
systems, as well as redesigning existing, natural
biological systems

Convention of Biological Diversity (CBD)  Application of science, technology and Secretariat of the Convention on Biological
engineering to facilitate and accelerate the Diversity (2015)

design, manufacture and/or modification of
genetic materials in living organisms to alter

living or nonliving materials
United States (US) Emerging technology which aims to apply Presidential Commission for the Study of
standardized engineering techniques to biology Bioethical Issues (2010)

and thereby create organisms or biological
systems with novel or specialized functions to
address countless needs
European Union (EU) Application of science, technology and European Commission (2014)
engineering to facilitate and accelerate the
design, manufacture and/or modification of
genetic materials in living organisms

ot AlE2 n| e 2| o) St whE W2 vhEAJ T} 2 gl §A17E /1o o] S 5517 2%t

& 7= = o stet MY ESE 3792 A A (design), A (build), A (test), SH(leamn)
AE 53l 7HdE& 45+ 3 (DBTL, design/build/test/learn) 5715 BH-8h0 2 4] 5|23 =3t §8& 7)Ao
AH&-E THPurnick and Weiss, 2009). AA1E 915t 24 152 flolix = 4o HE& e, 14 24 TH X &
A W Asto] 7Hset E=7F Z3tE] oo S, 2 Q13 A5 71eS Edsto] tiAl HIEQ] Aol whofsh= 7l
ot 4 HES guby o 2 Melsh=d] -85 11 3lth(Kaznessis, 2007; El Karoui et al., 2019). A7 @A= 3=
A ARLE o] R 7] 2 T 2458 XA Y Al Adsto] e o2 EXRE UEQ AR A4 A3
< 5ol ZTH o2 AL AR FHo|M E4 FEolu BES HAsIHtE T2 & 2of gFFo] glo] A
/go] EAst= SHA QN AARLE AJFo] AQE = AlEE E0F 0 2M AL S FFAIZ 4= AtHDe Lorenzo,
2011). wHEbA] AlE S EStol| A tAE 2 A A E 213 A 281} Hest R Aol & flsiA e A
Alell E a3t vi7i 45 QA2 (in silico) 7|R¥FC 2 2| A3}5l1 REE Al AakE9] 7|5 oS5 EAS 7T
4 %= ZE 7ol & Q3HK(Liu and Stewart, 2015).

Zetejol X SA| = o] §El= o2 AU AlZolA F/JYESHY] A Y-S RIS tlEARE A F7HA]
7N & (Artemisia annua)°ll A FEF o JET 7|2 Fl FEA 0l A & 7R FEE
20159 =®l A 2] oSS 423519 th(Paddon and Keasling, 2014; Su and Miller, 2015). & A& 22 A=A =
AGAHE AFEE = 223 7R B E|HA] /g &S 7ol QA7) E g5t 7o) 23] A5
E ATHOye et al,, 2015). A1Fol| A FHJPEEHS 2Rl Addho|ut B85 0 == DA ot | ZatstAt

| oje& B4et 20 nHIL 7584 AAtel 4= QHGoold et al., 2018). TIAIEZ Q] &
e A 242t F-2 RNA M-S o] &3 37 I &2t =2 R 9] 7} 4kelo] oJgh 1
71&g 5ol o|Foi o 2 oll= A ol 7|eT B RS AT = = /A

S-S M4 0 & A|ojsts Bt AFRE| T 9l ThBinder etal., 2014; Park et al., 2019).
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o]2{3t 7|&2 AlEol 7 AEHA UIS FofstAy AaH| g A 8 YA A= e 5 sUE
283k 4 91 9 M(OECD, 2014), 7th Hio] 24, Bo] 2 5 Aitol] 2ot A 7ol = 282 4
(Table 2). AHAFZ2 A ES L 30E Craig venter= 1.08 Mbp 3712} ANl (Mycoplasma mycoides) 771 4]
S0 7 SHAJSH 5] o] ZA|EM. capnco]wn)oﬂ ZRJsto] fHA ARV HAH o2 TR = MEL AAYAE
2010%0]] 7HE5} 2 H(Gibson et al., 2010), ©] % 4927 G- AR 2 LA H Ql-ZAIH Ao A A8t ZA] 750 A
St 252 B3 QlTh(Pelletier et al., 2021). H| = A =-2] E-345H EH/\]-74 2o} 22 o7 = 27| AFTEA
o ARt Al Fol| M FT wet 7heet BE N A2 28 " U ES A 24 VS Foll nlAdE Tl ARSE
A2 A 2ot 7E 2 QA=A el = 482 4 Qs 7/4\0111]'(Lu etal., 2009).
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Table 2.Examples of synthetic biology approaches to agriculture applications.

Category Application Main content Reference
Resistance to abiotic Reduced water use overcoming  Crop improvement to overcome drought and salt ~ Secretariat of the Convention on
stresses flooding stresses through more efficient use of water and Biological Diversity (2015)

increased tolerance to saline soil
Crop improvement to overcome excess water
supply
Reducing fertilizer  More efficient uptake and use of ~ Crop improvement to make their own nitrogen Roell and Zurbriggen (2020)
use nitrogen in crops Crop improvement to decrease use of pesticides
and herbicides, and increased use of no-till
farming
Resistance to disease Greater disease resistance Crop improvement to improve responsiveness to Bailey-Serres et al. (2019)
changing patterns of plant disease under stresses
of global warming
Molecular farming  More efficient plants Crop improvement to increase yield, decrease Pouvreau et al. (2018)
production of CO,
Production of high value materials Plant-based production platforms such as
in plant bioreactors bioactive peptides, green vaccines, and nutritional
supplements
Better quality Improve of plant functional traits ~ Improved processing characteristics (flavor, OECD (2014)
products aroma, color, etc.), change in fatty acid
composition
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2050 ZA|A| 21717} 979
50t 28l o], AAtEFS ATF2.4%% Z7E] ofok SHA|TE EA|Sto] [q__e_
A2 WA 2] BE7} A2 oty s AL 9] o m g
H] g9} oko] 237} 23t & el S 53t 2ke. B akA ShAlof| Eoslo] 29 ZhEo] &
g 7id2 E5kE At A= 1 Qlth(Long etal, 2015). 3 2H2 4282 ThfRh 374 2 Qlo]] ofsl| ke 1t
o0, Y A g fIA HPd Al OPEM 9lo] Bl S22 B3t o4 B8 P4 I UhOrt et
al, 2015). TebAL, A Q1710] S7hek 71 Rstol e Al BAl: THYE 1&S o 88 AR AUT 5
obged a8 A B E S8l Aee] /AR Azl e Soiskee = s e 4 3lth(Ainsworth and Long,
2005; Vavitsas et al., 2019).

ol o2 Z02 AYH PN FEF AFFE AL 22 43T G

BHA| T, 2Ee] 85 37k
23}HH(Ray et al., 2013). 1970 ©]
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2| e 54 ZIRE eA T 3 o] 2|35 Fof el Tofste YRl sFehe-S A
0, 1174 3] Z(Schwander et al., 2016)7} HALE| O Q1I3HE
A 7R Fol 3 2ol A o] et 77|18 A4 o] 7Hs5HA| = A ThSchwander et al., 2016; Miller et al., 2020). {1
Thipe] B0l B Tl RAA AT, B 2 22| skel WS 4 o3 Algo] 7}
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Heleh G S 54T 4 e A= AS54A oA MA Tt G820 AAF Y-S f-Eoke A AlAF A
TS B3l Yol A S T 20% T AFE7Fs S 210 2 ol AFE Th(Blankenship et al., 2011). 24422} 22 C4
A B2 FIEZA 7S] €3 A 2ol HIs Ztd E&o] =2, Yt HoA P EE8S =Y S U=
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i E

e glsto] R ZALS} 2o SEF Sopa P} C4 B AR SHAE 25
§ G40] 7] Sol M SE gt ofulx] AH|E HA

A, 2599 CO, 5k 2ol Atst ehan %
sFsho 2 AA-S F 35t = A7 X1 = Al Qlth(von Caemmerer et al., 2012; Amthor et al., 2019).
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Hdu| 8 AFE-2 5 A fAlol T35 QTS AAsgt oL AHEe] W A4 o] 8 G &= QIS A5t
2 Azttt ofLf 7] FQ)ofl ofal AARE v AR A4 75 5 U Al A E Aol E S
2o S AT 4 J=E HEY & 2ro] 8 2 5FtH(Rogers
and Oldroyd, 2014). 159+ A1 5-0] A 41}l 0]8 date e Aloe F2 gl 4, 2ot 22 71
H 94 4 08 2 A=t 4 Fol 2HAI7F AU TH(Roell and Zurbriggen, 2020).
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T A B2 EGU A4 BALE dE o] 202 FAAZI o2 H A
Eo] a3t AA7F 30-70% =S A A 02 AS 4= Qlof A St ZHn| Y ST AT 2kgof o5t BielE
PA T} we) sy A4 Bl G40 EA3 A7 Al L5 1 AT Mus et al., 2016). Z2oll= 2 AAH| S Fo| 11
tf7]Fof] RS AAE A Eo| o] &3l = n|EFEglofof|A] AATH IS FAFHAU Al B3t A4T7 1]
AEte] L&t 3-S5 A5 22 24 A7 B & JATHRyu et al., 2012; Bailey-Serres et al., 2019). T=3F
BHa] g HARIAZ Al E4) A4HH o] of thal 522 ¥ g0 2 A Fako] HE A Z71et HekrkA A&
A5 e FE S22 Al Al 7] F LAVFA vl E A7 T2 Z8-E 4 Q1S Zlo]thSuet al,, 2015).

H|EF A9] 491 Hek- 72 El-S AYAtehe a2 Z1Eo] H.g-5 JFsha] 71| et 7]'54 S7of| thAt
Sto] -85 tfE A9l A|o|thPotrykus, 2001). 20215 H2]Hof| A= ojo]Eo] Ay sl A7

N
N

o oro
oM.

ofli= Abgol| o] 24| h= HEHI A H-Zof tigh s 2 4 0 2 4 2fu) S 59153 Th(Teng, 2021). A =3]
2 7154 il 2 o3 tE fAA EAT} thA A = 2 -] 585t 282 4 It} 7t=E| o] &
Ala GRS B3| Hlel7t2 |, 2|opitel, of AN 5 ChfR 7154 BAS AYAFSHE Are)of I RNA
A 7168 53l A9 F s HAL SRFe W e RS AR Al QlthHa etal, 2019; Lee
etal., 2021b).

)
o
™ oot N Ho of

Korean Journal of Agricultural Science 49(4) December 2022 753



Prospects of omics-driven synthetic biology for sustainable agriculture

Z| 2 A7) Z1ee] H 2 AlEo] 7H B o gt Aoy Q1T A s 22 EAS AAatohe RAME Al
AsAL H3sH=d 2851 QthRoell and Zurbriggen, 2020). Loil E3HE Z-Fell Thal 2.0zt A vto] 715
2781}k A2t §Aoll FL85HA|RE W LR 27| vhy 48} Aolje] /1o

28 )3 AlE AJAbo] FAASEL QU TH(Rosell and Matos, 2015). 2| L L& 27]
Rl Sejotdol 4 FAHo|E Fedh AT E2 S AlF AFIAI oA 43t ' Az &

L 2]
£ 4 S Zo]thJouanin et al., 2020).

i
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=
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rr
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S 5 Hjo] @ OJokE Aatol] Z LA AR E] 1L QlT
Al Zof|A] PAHE FolEHtol 2 A F5 w4l n] 5ol A 2006 483} |9l o, 8] R A S A X B4
20124 B|FAlEejekol|A] AlE Rl QIA X BAE HEE 591E W THTakeyama et al., 2015). E=3F, QIS
SRl uiA o] QR A Bl R a/dol] tigh /Al o] JIE] AL Rlof AlEoll A thefst o]ekg Ao tiE g4to]
7Fs5HA| = Ath(Yusibov et al., 2015).

AlE 7]8EHA AT SR 7€ SEAIEE HiQ

ol

He ZEC ZH|-80 2 A& tfFgito] 7HsotH 53]
54 A8/d0] glo] 1A & =20l RFASE ot ol okE e & AJAkol] Atett(Dirisala et al., 2016). Al=0l|A] 2]
3 % Stal -85 SRl AA] HH 7]&o] o5 o]

| Hll(Nicotiana benthamiana)S- ©]-8-5+ YA 2t

A A AR A ol 2utE| 2] 35 FHliglol] FUste] @73 Yol 54 f312ke] 7)5 B4 o] 7hsdto] 4]

— o=
2ol = -7 3 2 AHE0] /4] A2 ERlsk=t] w2 Al2]4d-E B o] TH(Sainsbury and Lomonossoff,

b
ofo
n
N

N I‘E, e
ol

2014), BAH 7162 PR 7| ZEAlel A 187} 0| 2§ ) el BYYBE S10] HIHOR 7
HEChE 3502) 2717k Pt ohet lo] @ ) ARle] SlA1A wiaht Aol A0 2 ofpic,

T2 718 AL sdwokl e H Hio| 27]e2 F&Este A F=ska /1o, oo
w2 S&z 22 A2 9] R&D AU Ethshs ZAo|thTable 3). $-2lUEHE 201749 AW -28h8A 7|2 AE
oA eSS AP FE A7 e=A st A ARV ESH A TiARE S ool AH7|s FHE &
3l vio] 2G4 AlhE FEshs 22 A52 20| =of2 I3t FARIZ AAsIith. $4714 42 nid o) g
7 o] A &/ flelA= 71548 EERAE E2 A E 71578 sABA 7 5o A fIE A=

2] 7z 0] A0} AR W2 1e2lo] kel ojof & Zlo|ch
2010% AJ-=tH/dH 2K Convention on Biological Diversity) Z#7}3] 2]of| A SHdAE3t 5-2] 4l7|& o] XAty
Hiol @ A5 7iEt =< AEiAlol nlx|= FFel tiste] Ago= AGH o|F, Heh7|e A= 2417|145

2 FAl02 whes sk TS sto] e A2 IR A7 o] ZolthLietal, 2021), 7] &AL S S B
PABE AFR0] Y 71E RAAAGYRAZ FAISHE APHelga Kol wet Belstn S st %
oA, HLEATEL 712 FAAATOZ NS BT 4 S A 22 A5, W2t Aol
ot TAHS] S S Hekat 3l 20) ILgat SRR 0] AHEO R o} A K| ol R R B
S5 o] 82 ARSIES TR} AH20] MelE B SH M2e B Awd Beye Tt At
(Ryu, 2020; Park, 2021). T2} ALE-2 AFE57] AsIAE B2 B ThPol n]x = %S T2lsjor Gt
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£ 270l w2t 20141 123 2T H o A S SlollM = ATt d o] EEol gA=T Zh= A 7ol AR
AGA A M-S SFoaA /g Es A=) =3 aabAQl P/ W7HAIAl 5 WRbol =9 = it
(Keiper and Atanassova, 2020). 142} FAF=E-2] ol A= o] 2.9Hd/d 27 Aof] uhg 9J5li4d 871 Hgeto] 4-HH
Mg/ast ihae] 87 WE2 skl =St 7ledl et 714 A% Ak A<l d3F2 4
£ A3 WetE nlAsh | 2 5131 thReynolds, 2021). HEo] 2 QPH/d 2] Aol thgt Zk=te] )i%=to]
= 7 NSRS 2 S AEo] xR A=A o T USHA| H B EH A EERt oby
o Zoli7h Hepal et W, S5 9 58, AFE 2l Akl E8stel = A=A
w2t e/g A2t 7ol theh AFRl A 9k A=A Qlet, S RAAARHE S Aol TRt LRtRle]
< 2LE5HH, e/dA8E St 7o) SR A A e} Akl Zofoll A o] g2 An|Rfe| -8/ B} ALe] A
@7go] ol FolAof ks Aoltt
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Table 3.Policy trends in R&D support for synthetic biology.

Nation Strategic planning Executive summary Reference
UsS U.S. Innovation and Competition Act  Establishment of synthetic biology as one of 10 U.S. Senate commerce, Science,
(USICA) technology focus areas and Transportation (2021)

Expanding of investment and supporting research,
education, and workforce development to maintain
the world’s best technological competitiveness
EU Horizon Europe Resolving public issues such as climate change European Commission (2020)
through strengthening science and technology
Collaboration strengthening the impact of bio-based
research and innovation in developing, supporting

and implementing EU policies
Japan Bio-Strategy 2019 Achieving the world’s state-of-the-art bio-economic  Prime Minister of Japan and His
society by 2030 Cabinet (2020)

Designation of global bio-communities and local
bio-communities, promotion of partnerships, and

promotion of market areas

China 13th Five-year plan (2016 - 2020) Fostering strategic industries in the fields of the Central Committee of the
life sciences and accelerating the development of Communist Party of China
synthetic biology (2016)

Stimulating the large-scale development of new
drugs, bio-breeding, and other next generation
biotech products and services

410 2 5912 3T Hho] SA1l0l 8E T ZIo] QA L BAdol mlx) eI S Bt oz B
1517] 913 AP 7} 7)) kel ofok Gt 71 SRR AR A A M oeE el AR A
Aot YA HRE o 2 SUAPAY LA} HIHB YA QPHstHE 4AH $54 de
#}.85}0] o] 2o]AIThOh etal, 2022). 2]} Theket B A0 Sefet A2 S E YA BRI AT
2 g3 WEold AT AL M2 B4L Hlastel B7RE ool WA ool @A) 7lEo=
e e TRkl |7t mEahal 4 olck b, AR AF2 o) QA 9 B 9Ish W7t A Rk
Ho Z0ig AF3| Tafslo], SR S RS IS 5 YRS SIS AL Y S A2
o] ulo| =4 S E WAI2H UG A2 2 9Is) rAto| 5] WS Z7tek mUE| o] 7] Kol 3 A&
402 o202 =2 2751 tkRyu and Park, 2020; Park, 2021). #7420 2 4423} 714 8ol o3t 4

gae] S AR 8/ =0l S 9IS FStRL, 2BIR), A HEAE S o8l HARRE A5 B/dS ) o] FoiA
OF SFh(Lee et al, 2021a). OFA|7HA| = 7| 2T 2ol Al -2 Uzt 5%1& 23kt uho] 4kl o] 71A] S & ¢
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3 272 NE GBS BEoY] Sl D40 st 3 w188 714 ARt ofUje} A8 A o)
ol B 23 ARHS ] ol Z5k31 E8]5He w2fo] §7A] o] 2ojxlof & Zolck,

Conclusion

RBEAS] - HEL o A58t 7] ol tist o|al & vt e 2 S ESH2 58 a
2 Y 242 BEX]Y Baoto] R AZYHHE AZsIAU 7] E YEAol|A] e & Zafet 3-8
AE o 41 tiF o &2 ittt 282 4= Qlrt. vio] 2 73A| Altholl HolEHA HAAIH o= T/ E8 Al
o] FEsHA Foljs| 2 Qo AN 9l T Akjjo] Bxte E &0 8 FUtstal Qi) £3], o] oFsl, &8 o
U Z] 4td2ofol A= HlgloEle} /IF A5 7|2 532 Sl yHast7|se] SHAE SEHo 24 uhthsh
T2 EI7} o) 59 0] Fot S AT} |4 7Hs e sAke] HE S 9Ja) B o] YA ZX Aekas B A
7HEAY o2 29t WAl ZHE 127} Hio] @ Al 7ol Z83 4~ Rlom o] & Y&s| FX5H] gt =7}
2+ o] A Fxp7t E g5ty Y ESH A =27 FAIH o2 811 Qo] =l A7t =
1 5%, o5 9 T Ak o) Al 2] e E A S T Al 52 Aok A=A o

ot =
a1 b A e 91 A
= A
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