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Abstract Citrus is an economically important fruit tree
with the largest amount of fruit production in the world. It
provides important nutrition such as vitamin C and other
health-promoting compounds including its unique flavonoids
for human health. However, it is classified into the most
difficult crops to develop new cultivars through conventional
breeding approaches due to its long juvenility and some
unique reproductive biological features such as gamete sterility,
nucellar embryony, and high level of heterozygosity. Due to
global warming and changes in consumer trends, establishing

"These authors contributed equally to this work.

H. B. Kim'

G0l 2u|=) M matTA

(Life Sciences Research Institute, Biomedic Co., Ltd., Bucheon
14548, Korea)

HECsim WHTSHD B0l ATHE

(Faculty of Biotechnology, Jeju National University, Jeju 63243,
Korea)

S. H. Lim' - J. J. Kim

FRHHO| Y MEIFSIHLA

(Life Sciences Research Institute, Biomedic Co., Ltd., Bucheon
14548, Korea)

Y. C. Park

HEEEXIE s/ d2=SHEH

(Agricultural Research and Extension Services, Jeju Special
Self-Governing Province, Seowipo 63556, Korea)

S. -H. Yun

IYASTEY ZBFATA

(Citrus Research Institute, National Institute of Horticultural &
Herbal Science, Seowipo 63607, Korea)

K. J. Song (IX)

NZUED MENEE HEEnT

(Faculty of Bioscience and Industry, SARI, Jeju National
University, Jeju 63243, Korea)

N =ESSE N

(Research Institute for Subtropical Agriculture & Biotechnology,
Jeju National University, Jeju 63243, Korea)

e-mail: kwansong@jejunu.ac.kr

a systematic and efficient breeding programs is highly
required for sustainable production of high quality fruits and
diversification of cultivars. Recently, reference genome
sequences of sweet orange and clementine mandarin have
been released. Based on the reference whole-genome sequences,
comparative genomics, reference-guided resequencing, and
genotyping-by-sequencing for various citrus cultivars and
crosses could be performed for the advance of functional
genomics and development of traits-related molecular markers.
In addition, a full understanding of gene function and gene
co-expression networks can be provided through combined
analysis of various transcriptome data. Analytic information
on whole-genome and transcriptome will provide massive
data on polymorphic molecular markers such as SNP, INDEL,
and SSR, suggesting that it is possible to construct integrated
maps and high-density genetic maps as well as physical
maps. In the near future, integrated maps will be useful for
map-based precise cloning of genes that are specific to citrus
with major agronomic traits to facilitate rapid and efficient
marker-assisted selection.

Keywords Citrus, Genome, Transcriptome, Molecular
Markers, Genetic Map, Molecular Breeding
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ol oi, FAS, I =7, FHtold L Fof a4
o] HuESlrh 53] 4= l o] 50JS8l= hesperidin,
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ForA 5t a7} Q1o EJLE] %1 th(Benavente-Garcia and
Castillo 2008; Iranshahi et al. 2015; Meiyanto et al. 2012; Orhan
et al. 2015).
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a2 U 2 E(genus)S 7|2 A 0 2 28] A (2n=2x=18)9]
U Longley (1925)¢f &3] =2 AALAY 4ujxel S+
(Fortunella hindsii Swing.)o] QA o]z} 3ujA|, & Apu|
A, 6ufA| 5-o] ¥ 1% ¢ ch(Gmitter et al. 2012). FE- &
24 AEdol= Etstal Blud 22 fAA 2715
72t= Aog dHA Qlth woh(C. reticulata Blanco)2
360Mb, EHC. maxima (Burm.) Merrill]&= 383Mb, &7
(C. medica L.)2 398MbQ] H vt §AA 32718 2
= Ao g B tHOllitrault et al. 1994). o] 23t &7
A A7)= me 2]2o] of 7| AT & H|(2F 135Mb)2] oF
3u)] Ao 3l|FSHcHThe Arabidopsis Genome Initiative 2000).
T2 S S T =S 20034 0] 27 7B
S HA AAAD(ICGC, The International Citrus Genome
Consortium)o] Y= WA A=t ICGCo = vl=,
Zg, olgtg]ol, AuQ19 st 9 I3 7 &% =
ALAET} Q7] Qo] FEH o Folstgon] 2y
HekQl WohA(C. clementina cv. Clemenules) -2 HF=A]|
S0 sl Sanger 2 ES o] & FAA =0 A
|tk o]e} M2 njat Z& 2|chsk w(UF-CREC, University
of Florida Citrus Research and Education Center) &%= = Roche
454 N SAEFS o Esto] 2uiA A9 E /A
(C. sinensis cv. Ridge Pineapple)o] gt 544 sj&o] 2t
$==| SITHGmitter et al. 2012). = 7] Zha FAA ol gt o
Ap o5 MG vl o1 X]/d <] Joint Genome Institute o]
A &-%st= LY Alo| E(phytozome.net)2} Tree Fruit Genome
Database Resources (tfGDR; citrusgenomedb.org)ol| & 71 % H}f
Q] tH(Gmitter et al. 2012).
ofg] =71 AE AFAEY =g &5 2013
b fAA o gt ’3H5°1 olFolH=dl, 2 A=
FAA draft LS T s ddne d=F
l—goﬂ O3l BHAEUrhXu et al. 2013). &= 15
AIAA = 7 ghol s 2-llA] =2 A4k 9
3] 2 AREE= HAoF @ A|(C. sinensis cv. Valencia)
of thet A slse SEsH FES olFHAA
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o A3 HER $UA ) Eao] By BAS op]
& 4 otk o2 A7) giste] “waAAob oA of
HfjoFof| &) 8-l 3t DH (double haploid) AJZo] o3} whole-
genome shotgun paired-end-tag sequencing2 433t &, de
novo A\AEEE F3l EE FHAAE 25T ol
Aol i g ajop @& R|of ts)A = shotgun sequencing
= asto] AR {FAA FEE sk B3 &
AA AR AAEQ} gene annotation®] HFEE =0]7]
9lsto] 47bA] 2A(A 2, £, S, @r)ol sl shotgun
RNA sequencing (RNA-seq)} paired-end-tag RNA sequencing
(RNA-PET)& 4=35tqict. ‘Ao 27lA] §4A4 &
A AT 20.5% (9F 61.7Mb)+= repetitive element= 4] &
™, 29445711 &) Tl ko3t FHAATL o SE A o
WY Fost FAAE F oF AR o|FHY R &
Astd=d, A4 £4 3l A=Y olF ol
dsH Aotk of7| e o FHA A= oF 20%9]
repetitive element7} £A3tch= Ao A & wj(Goff et al.
2002; The Arabidopsis Genome Initiative 2000), 7= %= A%
o Y FAAE et & 4 ook A9E /A
7 £ei gebele] mEoR FA o] Szt (Moore
2001; Nicolosi et al. 2000), ®eta} ghckel zF 382 50f o3
FAA =S A &, A9E edlA 2 FAAE
&-8-3}9] single nucleotide polymorphism (SNP) A3 =&
BAT A3 A9E oA L Foa vohde ony
F29E 037 = (9B x Fuithel) x Stk
o QFH At

2014d o) ICGC= S ulerel wrohel(C. clementina cv.
Clemenules) G2 2] HF4A AlE2 A &= Sanger dideoxy
whole-genome shotgun ZEE 7|HFO & 3}o] 2F 25,000
He) T A-S 95 315t 971 pseudomolecule 2 0] o]
%1 301.4Mbe] 11FA hE FE FAA 5 HaLstel
TH(Wu et al. 2013). o}&9 Illumina W ZE o] &3}o]
3 AE(UTE 455, 2 2E5E, AYE AR}
Abg-o] @#llA] ZF 1 FF)o] et FAA si=e Hilst
AThH(Wu et al. 2013). St FEA F--A o gt Bl &
AR +4 daz=5y @2 HujFel S o9 C
maxima2 56 ATl o, wichelL ok O] C. reficulata
ZRE A8 C maxima FAAH Q) 5474 2 E(introgression)
of oaff wrEolHaL, 7HE FRLISHA Qe = A9E
QA= oo SFE WA Y Apoln, Ao LA
= C. maxima®} C. reticulata®) F1 hybriddS A| A3t T
AA7IA] 29 E LA o SHiwere] vhepeof gt
& SAA7H 248 Aol BA) o5 $47 An
8310 gene annotation (Wang et al. 2014), 7|5, AA}
24 9 WA FAARE] et AR 4l(de Paula Santos
Martins et al. 2015; Hou et al. 2014; Hu et al. 2015; Islam
et al. 2014; Wang et al. 2015; Xie et al. 2015), A F/Fx H

0o X o

=

o] BA o Hxju}# dh=(Biswas et al. 2014; Chen and
Gmitter 2013; Jiao et al. 2013; Liu et al. 2013), = &4
A 4] (Carbonell-Caballero et al. 2015; Redwan et al. 2015;
Su et al. 2014) 5o &5 &5 Qrh

STl A= F2A AAItEre] @ 17 21 Ao Uk
o= Al A= 59 st WE(C. platymamma)]
g FAA o] o] FolFH ot ofF] =7 WL o] F
of A A gFgkom, Lee 5(2015) <+ B¥a A=A 4
A =l el Harskoich Ha AEA FHA = 160,121
71O Z o|FolA qlon, FHA AHE o]&3t A
w4 Ay A9E ™A ef P Tk FAUAE
Hoj3glrh & dAFgolA Sewedy) Ha F-24
et Bl FAA A s At 13286709 o
A SNP&} 52171¢] th& A SSR (simple sequence repeat)=
Aot dE A7)

@2 A 24 &

NGS 7]&g o83 A2 AAH A& 2012974
HIE) AR RE =RES o 12468 971A
Aof 33l= 15~ 50 million raw readsS YA 11, A
A% reads+= The Institute for Genomic Research (TIGR) unigene
dataset, the Citrus sinensis unigene set (NCBI Unigene Build)
2} phytozome databaseS reference® A5t T F 719
a2 EFF0 et 2F FAATE = AR AFA7E
A Qe dE F5oll dste] de novo assemblydh o
public databaseE ©]-&3}o] FAXE HAMle] Bilslal
i

RNA-Seq= ©]-&3t a9 A= ¥, %7], Mol gt
A7k AHoR e YAxT gol Buwg
18, WS, ddold, 48 59 A= ¥ 5 AAA
How 71 Bilo] U 9 A7} A 2
5 ool AT len], SelutetolA
, B ool thsto] RNA-Seq2 o] &3t AARA ¢
o}2] W iE o] Q1A T} Martinelli 5(2012)& 35
& 0 7)= Candidatus Liberibacter asiaticus (CaLas)]

~9E odA Tjet EA ke HE of
of AAA A5 Fstl=dl, A9 oA F
/o EHkg, ATP o] e E FHA7E S7hE A,
protein degradation, misfolding process”} &4 3t= At &
oF AP AL, AAA A B FARTE FHE AL A E
2, Aol E7Y Q% G247} A Ee msteirh Zhong
5(2015)2 CaLas= red tangerine ¥&] o] ZF A 713 50
Sof AdE ool AAEA e B HAAE
2SItk % 39567 S4BT AEH W
= Heled, o5y A Ao $A HiE F36t
CaLas 7+ cell wall modification, protease-involved protein
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degradation, carbohydrate metabolism, hormone synthesis, stress
responseo]] HWHE Y ETZ HARo| JF& F= Aol &
ol=| gtk E3l #a] Eo|& o7 ubiquitin-dependent protein
degradation pathway, secondary metabolism, cytochrome P450
o} Fe, Zn, N, PO} & Gt S48 Ado] #ads &
AxE0 walo] fHase WIS stk
e 57l A AZI9E durEe] gleng 7t
Sabs] e Qlry A dae g der 27 F
G S7h B Ao Herh putEn, da s
g 7k A A, 7HRERCE £4] Fo] AR HEH
ek Ao S wif- BAska Ao RE
AAAQ Zeag o s A=t 2 AWl
o]-&3to At7F o] Foj AL Tk Wu F(2014)2 738}
1709, 1909, 2104 Al %717} =ofzl 24 =4
Holol %717k Al Fengwan” Q@A o] AAAHE =
ARSEATE & 628709 ApH A o2 WH Y= FAA &
=] 9l 11, abscisic acid (ABA) A 27} €7]o] Q3 43t
FAoZ 2T AE T2 HO ABALE 9
49l Aol Ao ofa) AAbEL
Ag APAR AHgetel FARET, o5 ATl
Ao g WL GAANERE 3HelE sugar metabolism,
cell wall-related metabolism 2} HE AAz=o] AEF w7 %
Aol Fa3t 4&F o= Aoz FAHUh Zhang F
2014) = =7]7F =o] A< Xi SHHo & %77 A
¢l ‘Jincheng’ @ @ Z] 2] HAAA] ZA}bo] A, ABA, sucrose, A}
ABA AR AR 106 AAE 0] gE L7lo] A
S FL AoF WY Th EDE cell wall metabolism¥}
HHE pectinesterase FRAA7F A< FE A= 9l
o, PP2C, PYR/PYL, SnRK2 59| A& HY AP EX
%?ﬂ Ak HEEHIL Qe Ao g

T M FHY 8 4 g, dEoAe 7t
RE| o= 249 AE & A tH(Guo et al. 2015;
Kato et al. 2007; Sugiyama et al. 2010). 7} 2| o] == 2]

s A5, Heh A 5o A7l FAs
2 4%}04, e HET ole Ay U Foa)
02 Tgo] ¥ FHothKato et al. 2007). = T3]
H B o)A B-carotene, lycopene2 H| 3t 1157) 9]
Gt 7tRE| o] B A Eof Ao TA o wh)

ol Az

—Ti gk
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W5 (pulp)a} ¥} 3] (flavedo) Ao] WA HH,
o wrer] ojg AEEA A2} sREwolE 3
A AERE AR dysHA dEEY s Eoﬂ—r
o &2 A 9 gS A EA WA S o] §-5fo] M

& AARA A7 XY= AL Qlrt Guo 5(2015) ‘Guanxi’
oA s BFES Mol Zou Uyt HujE (-
carotene o] 10.50) w2 AAHHAY EAHo|H e HF
9] AAIE 7} AAA| AFE S35+, B-carotene

9] F7t= 7IRExolE A HEo|A B-caroteneS &
3|5} CCD, BCH, NCED, ZEP §AA&59 &&=k 7
20} Qg o] 98-8 WAtk 303700 §AR7 A
Z o 2 JEE]9) =1, carbon metabolism, starch/sucrose metabolism,
ot leAb Aot AdbE 4 FHAEO] B-carotene
Z;H_L]. 4315401 gir,} Yu (2012)% I 0}\]40] x%xuo]
A9E a7 SeHo| S o 4ato] 12 Zo|Ae} 2
o] 7Z}2E kolE T4 ZHZo| A PSY, ZDSAHH lycopene
A Hd fAAEY dEe Sekal LCYh, CCSE
lycopene ) Tl SHAE ] WEL Fagha 519
th. E3 oA oA HEFE=eofof| A A5k TCA
cycle, coupling electron transfer, oxidative phosphorylation 5 ©]
Bl Sl SAAE0 HHolE Welh dHov psy,
ZDS 9] lycopeneS A3l 7] $J3t phytoene desaturation
o Zuje} A Ako] QojAe] Aol AN E UL}

HE 47, A 50 9 AT el E 4B v
AYUZE ol85t7] $15te] RNA-SeqS o] &-35Fo] AL

2 BAshdt o2 Sof, vY dgad Ba AYoR
e gl Sl G oA g B A

AE ol &3t B A A, B ko] v st
ol mA= 9F 5° ] LE ATk Yang 5(2013)2 &
2 Aol wef s S-S 4dAR Uro] AAAIE
A5k Al E7|d AT AP =7 Aeds) 279A
of Fa% A3 o 4= okl AAskSIct Hershkovotz 5
(2013)2 & o] A=<l yeast Metschnikowia fructicolas A}
2 wtujo] 22|52 o green moldS U O 7)= Penicillin
digitatum @] A 7120 s 215} T} Shalom 5(2014)
o Teb A U2 shx o] AAAE vl ekl BA R
AHAEATHO] ABA B LA10] A5 2he 1t Tl E o] 9
<& Hiskqlth

WA = AR A4 } A ghdhstA| o] o)
Al QA ¢Fe Aotk 2FUIHC. unshzu cv. Nichinan
No. 1) oj<&3}of tfjst expressed sequence tags (ESTs) £
o] o]F o] ©m(Boo et al. 2007), DNA microarray -2
o] &3l 2FULH(C. unshiu cv. Miyagawa Wase), 3 A(C.
unshiu Markov. x C. sinensis), B-FAHC. grandis), 3F=(C
natsudaidai) 7t ZAAMA] WAL EA o] B 1% Q] th(Park et al.
2012). T3t microarray 7|H& 0|83} 2FUIKC. unshiu
cv. Miyagawa Wase)o| A o} ¥ o] A 52}o] HALA H|iL
B4 A7t 985 v Qlck(Park et al. 2010; Suh et al.
2013).
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Aok = Qlom FHAQ FAukA Z|Nke] HxFgd S RIStk

AdhE &olstA Btk = do F 9 A (isozymes)S DNA u}7 7]9ke] ABA =9 Ee A= (T 4oz e
o] &3 Hzx AWAE= Aol HiH ofFf(Torres et al.  FHA S DNA AE)E ST A FAA 249
1985), @A 7HA] = a2 @atof s ohFet 244 ASEE wol=dH Fasith 54T A Y EYA e
7 &89 AWA=7F HirE o] gIth(Chen et al. 2008;  2HJ-& BAC gholH 2] 2H4d, BAC ¥dk A2 24 2
Gulsen et al. 2010). 2000t o] A7IA = 2 a4, FE 1 wjgde 7|Hte 2 3ttt AEoAE gAE v FE

randomly amplified polymorphic DNA (RAPD), amplified fragment
length polymorphism (AFLP), restriction fragment length polymorphism
(RFLP), inter-simple sequence repeat (ISSR) u}# o] &-&
oot A SolH oz st HE5to EA L Ao
oL 507 9l3) marker-assisted selection (MAS)S =
Y5l7) o= HAAG Ao 2 o] AZH(Talon and Gmitter
2008). o]2|et EA|HS RHolsl7] 9I5}+e] sequence characterized
amplified region (SCAR), cleaved amplified polymorphic sequence
(CAPS), SSR, SNP w}-7| o] 7 & o] &-&&7] AJZ}s}
S TH(Chen et al. 2008; Gulsen et al. 2010). 7]&o) ¥=%
AgtEl 4=2] RAPD, AFLP, SSR m}# 5o &2+= 7ra §4
A A o] AU fFFo] o] 7| wfjZoll ESTs 7]Hke| df
THEL SSR uhA S W sho] ARESHAY Tkt wpA S
et S ABA = 2o o] Fof K th(Chen et al. 2006;
Chen et al. 2008; Gulsen et al. 2010). Ollitrault 5(2012)
EST, &A1 A glo]B &g U bacterial artificial chromosome
(BAC) ¥t A ¥ AHZEE thg A SSR, SNP, Insertion-
Deletion (InDel) mtAE Wr=stal SEmlEel virkgdof
il 96170 wh#, 1084.1cMof| et & A A =g
Adstglon, 5, A9E dllA et APAE v
HAE FYle, ol AR ArsS S e
oY) 23 FAA AE A F-85H E8-H
(Wu et al. 2014).

Aol A FAA, FAA B FAFE FHAAEHQTLs)
of tiet A A= 22 Sl vhefet wuj2eso]
AFE-E 31 Ql=1d|(Chen et al. 2008), B A}[Poncirus trifoliata
(L.) Raf.]}o] wuf ek AHEShe= 4 -7F gk L ol
2 A ggo] 24 YA g vt S AE A
WA 9 HelE e g A[A-L, citrus tristeza (CTV),
Phytophthora 2] M3, A5 5] =& 7HAL 7] o
ol A= £7 & S8 ols FHE =8
IRHE k oty A= 4 Fd = Qs wdul &
#d frAE ol §olst7] wizo|th(Chen et al. 2008;
Talon and Gmitter 2008). ¥ A3 (Hlo] & A, ASH, &4
W 5), BAAEA YA, obEUA A, 24, FR4
5 ohopat YA ARFE SRS B ABEA
0] Z o] H tH(Chen et al. 2008). X Cuena 5(2013)&
Jdlerel vhobel G4 J R =R E SSRY} SNP 1}
Wr=2slal, AW EAS E35) Alternaria alternata®] 2]3Y
W3l= Alternaria brown spotof] A &A]S Fofdl+= 3.3Mb
o & sk, B AP FAAEe] G EA

o
|

S 9

)

of M M iy

gt 5E/AISES Ol dal RS0l X BAC gto| B g & 7]
wto g HEA E X7} 24 E ¢l th(Talon and Gmitter,
2008). BAC gto]H.2j 2] e} BAC Ut A H-2 A {29
@A 4 FRRHCw)O el AR A 7EE A A
HEAS 3% TH FHA9 S29(Deng et al. 2001;
Yang et al. 2001)2} SSR, SNP, InDel u}7] @=Z& £3 &
z 947} 2% 2H4 Sof 2859 tKOllitrault et al 2012).
L, 290E eHlA Y #2F FAA G AERERE T
=3k 582471 SSR mpA ] et EE A= A = ATk
(Biswas et al. 2014).

=X

& QltH(Table 1). wuj&F 9fsto] F3H, o
A, Ate, 27144
4, FREY, Walls(tolel s, A, A, Alternaria
brown spot &) A4, WA (WL, HAA) T2
A7+ A RAPD, RFLP, SCAR utAEo| HZ =t =
A, AP, B8 52 HEW 28 4E AR
TE RS WET 4 G S FeY B 2
chijy $5E BROE st Wi 54 LI
wsts] Sla oA S

2o = RNA-Seq 2 ©]
Fu, 248 2A0A S )
(Q015)2 2 127} BE] 47} 2 Aol thste] 13,797 A
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Table 1 Currently available molecular markers for citrus

Group Traits Candidate gene Marker type References or Patents
Citrus canker (Xanthomonas citri) WRKY22, GSTI gene Shi et al. 2014
Alternaria brown spot (Alternaria alternata) NA SSR/SNP Cuenca et al. 2013
Citrus tristeza virus (CTV) Ctv QTL Asins et al. 2012
Citrus leprosis virus (CiLV) CiLV QTL Bastianel et al, 2009
Citrus tristeza virus (CTV) Ctv gene Deng et al. 2001
Pathogen/insect Nematode NA QTL Ling et al. 2000
resistance
Citrus tristeza virus (CTV) Ctv2 RAPD/RFLP Fang et al. 1999
Citrus tristeza virus (CTV) Ctr SCAR Deng et al. 1997
Citrus tristeza virus (CTV) Ctv RAPD Mestre et al. 1997
Citrus tristeza virus (CTV) Ctv RAPD Gmitter et al. 1996
Citrus tristeza virus (CTV) Rcan6, Rcan6 Gene US, patent No. 07126044
Self-incompatibility (S allele) S allele RAPD Kim et al. 2013
Polyembryony Msg-2 gene Nakano et al. 2013
Morphological traits NA QTL Sahin-Cevik and Moore 2012
Seedlessness NA RAPD Chavez and Chaparro 2011
Fruit setting in young citrus NA QTL Gulsen et al. 2011
Morphological Seedlessness NA AFLP/SCAR Xiao et al. 2009
traits Polyembryony NA SCAR Nakano et al. 2008
Polyembryony NA SCAR Kang et al. 2008
Yield and seed number NA QTL Garcia et al. 2000
Apomixis Apo?2 QTL Garcia et al. 1999
Fruit acidity NA RAPD Fang et al. 1997
Male sterility SCAR KIO éigbggirgooNoo'
NI ) Fr_eeze tolerance NA QTL Weber et al. 2003
Na'/CI" accumulated trait NA QTL Tozlu et al. 1999
Zygotic hybrids RAPD Jin et al. 2015
Zygotic hybrids SSR Yildiz et al. 2013
Citrus canker SSR Ngoc et al. 2009
Citrus black spot (Guignardia citricarpa) RAPD Stringari et al. 2009
Detection Citrus canker hrpW gene Klo ég;bg?;e;gog)o'

(Pathogens,

zygotes etc.) : : : ;
Citrus greening disease (HLB, Candidatus — io\A GRNA  miRNA, SiRNA US, patent No. 20140134266
Liberibacter asiaticus)

Citrus greening disease (HLB) gene China, patent No. 103525943
Citrus pathogens oligonucleotide ~ China, patent No. 101956023
Citrus greening disease (HLB) protein US, patent No. 20140127718
2014; Chen and Gmitter 2013; Liu et al. 2013; Wu et al. 2014; Eo| tE Z XA E FHLo] & o= A% ez
Xu et al. 2013), AW npA o] TS ofA o] Rojx itk WA I FAAE Z8sto] g EAA
917 GkTh. Table 1049k o] £G4 WS & 5 A4Hoz QWY art gov, chyw YU
2 A7 FAuAZE o] o, ol55 &8t FF A upAY e Alggh AAolth

SALES AL o chopd FAT AnE vz
Aurelofof gheh. B3], 340 B4 o] e uhA
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