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Abstract Kiwifruit is a new fruit crop that was com-
mercialized in the late 1970s. Recently, its cultivation and
consumption have increased rapidly worldwide. Kiwiftuit is
a dioecious, deciduous, and climbing plant having fruit with
hairs and various flesh colors and a variation in ploidy level;
however, the industry consists of very simple cultivars or
genotypes. The need for efficient cultivar improvement
together with the evolutional and biological perspectives based
on unique plant characteristics, have recently encouraged
genome analysis and bioinformatics application. The draft
genome sequence and chloroplast genome sequence of
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kiwifruit were released in 2013 and 2015, respectively; and
gene annotation has been in progress. Recently, transcriptome
analysis has shifted from previous ESTs analysis to the
RNA-seq platform for intensive exploration of controlled
genetic expression and gene discovery involved in fruit
ascorbic acid biosynthesis, flesh coloration, maturation, and
vine bacterial canker tolerance. For improving conventional
breeding efficiency, molecular marker development and genetic
linkage map construction have advanced from basic approaches
using RFLP, RAPD, and AFLP to the development of
NGS-based SSR and SNP markers linked to agronomically
important traits and the construction of highly saturated
linkage maps. However, genome and transcriptome studies
have been limited in Korea. In the near future, kiwifruit
genome and transcriptome studies are expected to translate
to the practical application of molecular breeding.

Keywords Kiwifruit, Genome, Transcriptome, Molecular
Markers, Genetic Map, Molecular Breeding

ME

7)Y L2 E(Kiwifruit, ©]3} 7]9))= thall U5 Actinidiaceae),
e s (derinidia) o) 458k ThAA 24 Aol
o] &o B 500 AwrtA], ghejolA Ao A Ht
A gl faskal ek a2y A2 FHREE 591
2550l A 305k Abo]&f F2FF F-A7 A7H(Xi Jang) 9
Abol ] F=t o] ol AWl dgolth AA Ao R
Z Q3 A chinensis var. chinenesis, A. chinenesis var. deliciosa,
A. arguta, A. erianthaS 3E3FSFo] OF 54% 757 HR 0|
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gk 71919 7= GAH St x290] o],

o uhe} 2 AOIA SOl ol 27171 Tyt HHT
S zt=t}(Huang 2014; Watanabe et al. 1990; Yan et al.
1997). -Euyetof = tfeli(4. arguta Planch.), 7HTkENA4. polygama
Maxim.), F|t}e(4. kolomikta Maxim.), -3 C+l\(4. rufa Planch.)
S 450] B33}l QItHCui et al. 2002; Huang 2014; Watanabe
et al. 1990; Yan et al. 1997).

7191 Ad o] A Aotz iy =& 77 U
on 1de] 6 m7tA Apgtth Q12 HE 71 4¥e 2
Rom, gk A oM = FEjet 27]7} vl ohFsieh E
iy 7]Exq o8 Aol FAERA dEYL O OP—?
2+ Qlth(Ferguson 1984; Schmid 1978). ¢F&
94&2 0 ) Mo B S

0.2 g H(leaf axil)of| A HAY S} qt
SIS oo, R Usle) e 3

A, ek, EE AMoR Utk £2E W
sof B2 AL} 2k St ES ZEaL jlom A
3 el 2 JolthLi 1952; Pei and Law 1948). 1}
FEYa Fo] Womn 400~ 1200718 F471 oi ot
T8 A chinensis var. deliciosa A5~ = oL} A chinensis
var. chinensis®] 75~ Mo Al 3} Qb= wl A3}
Mo thopsity. 3A9] A7), Fe, Bw 2o g, o,
a3 s}ebA 9l 2AL Fof uebAx thoFsloh(Huang
2014; Liang 1984).

71919] o]0 it Ak 1,0004 o] Ao o] 2t} 1
gy 24402 A AAC de dHi A 19709y
O T 2N AP} A= vl B ot ol
o) AEoloF(FDA)O] 4% 20t JFAE Z1LF
ek QLo 53], oF oy} #Hlsja ol it 7ls
gol G A A axH[o] A& Sk AtH(Collins et
al. 2001; Collins et al. 2003; Ferguson and Bollard 1990; Kim
et al. 2011). -2ufetoll= 19779 AS =d = o] e
EE 719Eke olgo® AujEglen 20029 193-E0
A 2004 36HE, 2009 0)l= 47HE, 18]a1 20123 9
L 9REOR Avgo] EF| Z/45HT ok et

U AARERS 2B kol 60% HEES o &5t
9 THKAMIS 2014).

HAR R s 4ge) 850 dat 2450
T 1980 o] o o] Forkal & 4 9lrt. 19809
DA = opMolA A chinensis var. chinensis®t A chinensis var.
deliciosaS AT 2 )1+ (>80 g), 2LH|EFTI(>120 mg/100 g)
AW UG E(>14Brix 0|49 S AE ARSIl 1990
Gy o] ook Actinidia FE7F WElEES ST AEFF
S0 o]Fo]x L QJth(Kim et al. 2007a, 2007b; Kim et
al. 2009). E3F 2FAAFE O AT 28 H|(2n=2x=58), 4u}jA]
(2n=4x=116), 64 A|(2n=6x=174) & Hij=Ado] ThFalA &
35kl Qleh FAH9 ok 90% o]/ o= F& Hol

ox o i
lo ol-N

\:1
=)
X rzz >l'

M
Mo tm 4% wo ol ot rlo

>

e e

£ T

U oldl /A= g es ¢4 1 ofg] 747 BAEA
waol E7HssH7] el &% iEZLE“‘ﬂW Z7] 44
o= W2 A7} Qlch(Frédrique et al 1994; Kim et al
2003; Zhang et al. 1983). WetA o] & S&E317] Y3t 7

xﬂ ol ;q/\].xﬂ _1?_/5" _'Ql_;ﬁx}x]g xl-/el ‘: H;(}Aﬂ‘j LA

Do} chopeAl AEET 9, & kROl AL ol
2 ATEF W AT el 2ok aA Bt

r_&

7|9 A A7 o

Olgk

719l FEA S U BN 53

20 719 GAA daft AR F3 shr]&rjetm
(Hefei Univ. of Technol) @ A} tf) 8} (Sichuan Univ.)
T ZE] 9l 2013 o] HaE ok F IES T
Z3 A|olo] opil SAAUORNE 22 AUH o] B

3+ A (heterozygous) ©] Bl H|(2n=2x=58)21 A A} 5 &=

7__1_2(

of
omlom

1

z+ = ‘Hongyang A. chinensis var. chinensis)®|| T3t &
&S 33} th(Huang et al. 2013). 719 Al 2
OF 758 MbZ. ¢f| & %] ¢} +=1|(Hopping 1994), Illumina HiSeq
& ol&ste] ASH As =719 oF 140uf(105. 8Gb)
AN 4= J=F whole- genome sequencing (WGS)<
StAth. De novo oA EEE F3f AZE A 371—4
813%= TJIEaH 616.1 Mbo] 719 QA draft A2
o A BT TS o] Mo EarE 7] 9] ESTs (expressed
sequence tags) Al E-Z ©]|-8-3}¢](Crowhurst et al. 2008) de
novo oAl Sl o] SHEE HAsh 719 FAA &

A A1}, 36% (2F 222 Mb)+= repetitive element= T4 =) ¢}
=, ol= AE FAA(F 20.5%)°f HFA = E2 HlE
oluf EUFE(SF 63.2%)°0 HlsiA = A W Hleolt
(The Tomato Genome Consortium 2012; Xu et al. 2013). 4.
chinensis©] t)gt ESTs A] & (Crowhurst et al. 2008) % 4.
chinensis 913} Gufjol] gk RNA-seq Bo|EtE AH-§-5}o]
EA5F AT (Huang et al. 2013), 719 52 A] Aol 39,040
Ao g s gL EHT Ao AZHY
o}, A ol w3l S} 9o = 2937 RNA, 5117 RNA,
236711 miRNA, 917l snRNA, 3077} snoRNA7} o == ¢ith
of71h, ¥, 2k, EvtE FAA|f v AFHA A4S
SRRt A}, 14557 S AH &b fFAAEC] 7
9 Solalglo] wa Ak EuhE, 3R, = §H7 0o
HliE Fof FAA AsE 24T A, 339 whole
genome duplication (WGD)o| dojutZo] o S= Gl or, o
3 ==
HlEHYl C

Y é

to 19 o i mH N

D)o
5 AThs BSTs B4L & | Aztole 275}
A TH(Shi et al. 2010). 7] $]+= (OfATZHAY) 8
Fol the g Bz ¢

719, W71, 2, A9E

=
R (Vlssers et al. 2013).
LA, EnfEA ofAF
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2R YA DAY AR Bolste fAKE o
S W 2R AT o] dofid 299 WGDe] o3

| o
Ay B AREel 4%
(gene expansion)©] Yokl o]2 Ql3f H]EMR] C §HaFol
F7Ho19 8- AN SISt EaF e o], Bebiie
ol=o go] FATHAOE FAT TS AT
FAR = FAA W3 B oA o] dojt= Al
Alskgith M4 HAAAE Sl B Aol Hoist=
%9 $74AQ] NBS-LRR (nucleotide-binding site and leucine-
rich repeat)?} RLK-LRR (receptor-like kinases with an LRR
domain) AR fFAAEE 242 9671, 2617) EA7to] B
& A

2| lllumina &S 0|83 WGSS 53l 4. chinensis
var. chinensis (2x, 4x)2} A. chinensis var. deliciosa (4x, 6x)°]
ggt A=A SAA7 AEEelch 24 19 J=A)
FAA Q) A7)+ 155,446-157,557T bp o™, 11370 4=k
SOl A Clp-protease A7} F=A| A afapAof A 24
Holom sow ol FiS 7heAdol AAIEITk(Yao et
al. 2015),

OfATEHA ATH

AU}

719 FAR 24 S8

71910l AARA AEE itz SEsH] flste] waw
T %) 93| 47l ZA. chinensis var. chinensis, A. chinensis
var. deliciosa, A. arguta, A. eriantha)©l T3}t 132,5777] 2] ESTs
AR7l Jx2 &1 E S tH(Crowhurst et al. 2008). =
ESTs XM A2 5E F7|(o]2H =, "H=23), d8=27] 73
T, 71E8etAR2EAE AP, Ma(FEL, 7=
Elool &, St ol QtEAJoY) 9 T el {4
o] HraE

Hol A §AR BA 7140 WL ESTs I
=]

Ao] o] 2oA| 3L oIt RNA-SeqS o] 5te] T wero]
uhe AA B, B2 ST 54 As¢hRE R,
QFE o) 24 EFhe] AA vw B4, WAF A
Q) Bo] 57 AR~ stol A e HA] BA 5
AF7F F=2 o] Fofz L gt

Gao 5{2013)2 == 7)9)(4. chinensis var. chinensis) ‘Jinfeng’
Z25 AFg5fo] 2 A thA (color-turning pre-phase), &}
Al ThA|(color-turning phase), A< THA|(mature phase)of tff
b AAA EAS 43851 %tk DGE (digital gene expression)
B4 23 2 A gAeh 2 g Abololi 26417
$77, 24 A AR} 44 T Abololi 26717 $3
A, 24 g ok A4 el Afololiz 1457 A} A
S THAE ATt GO (gene ontology)?} pathway function &
A A, 37kA] i ATl &4 2 R 10270
unigene oA 127], 7t2Eo]= ATA HH 1117

1%

ol

unigene SOl A 147] FAAZE FATE Hd o5 HG
oh olge Ayr Y JEa9d hREkolE A
- 257 FAATE 22 71919 5 S 2 -5 o
A AR S A AISFAT. Zhang F(20150)2 A7) A3}
g ulgon AR o= AEA Y A% gt
qRT-PCR &4 =4 35to] 4] unigenes Tzttt
7191 #3520 ‘Hongyang’ (4. chinensis var. chinensis)
FdtH oz Fad vl Cof ZE5T S 7
AEAoP BeFo] FHE FFolth Li 5(2015)
‘Hongyang’ #59] G ¥d A S 77z tiro] A
AA EAE sk, AR 28} alternative splicing
4 9 gl dg GAZE DA vl E4 55 9l
A draft A € (Huang et al. 2013) 59 reads-mapping<

3tk MapMan} AF 4 5& F5to] A&
2
2

o

2, A, oA A e SR AR
A W Aol Holsh RAAES wEGA P
AR AT B g% FHo] 719 Av) w3
o @ % AE FFY QXSG okimEHA

AR WS BYRE ] Ues ANFLRL, E
FEAOP F Ao Tolsh S ANE S WEste] L)
=]

oxl WE
=
o)

seo] W wd BAS Susin

o 2EY s A5 AANE, FE Sol %= 1]
Ax 2e AR Fo shitolth, Lee 4 7190
A FEAOR] ZHE AdsiA 4o AL EepaiA
SECH Man 50152 1.8 270 gt 4% 7]9] &
ol Mol T% B oA o BA| L FH] $jakol
HAP 2413} DGE 24 Sqslolth. e Alobd 4
A, 54 2 240 Bolsts FH $AASE W)
of HAT A3 1L FEAoP Mo YL W
As] A Bk ofyet Mo F A AN 7= A
oz veht A 79 dujo] 0] 129 ERE
cell rescue (FFAT3F T4 5), %7 91}, ohEAobd 4
2, QhEAold Ba AARIA, AT W WY 5 g
= 58 38 d A 2o wysH daEHs A
oz He A

719 B Aol 535 1Ad HEz dHA
(Savé and Serrano 1986). Zhang 5-(20152)2 447 A4 A
23t 7] 9] H 2]} v 2o ik RNA-seq2 3 5}] de
novo assembly 2} gene annotationS 3l HAMAE E A3
%t} De novo assembly 23}, 140,18770 2] unigeneS &&

5} 21, non-redundant (nr) protein DB JA A1} 56,912
7 unigene (40.6%)0ll A 7]50] A X G AST} FAE
(cutoff E-value 10°)2 REJch DEG (differentially expressed
unigenes) =41 A1}, 14,84371) HARA| 7} W] A 2ol A g
T Ztel 45 HE-S BT, 56977 DEGE 34l ¢
3 wrdo] Frbstd o, 914671 = Wao] 7FAsl3it
KEGG (Kyoto Encyclopedia of Genes and Genomes) DB 2}9]
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)
gt
X
Eha
b=

E
T A A= I FHA7E DEGY i R3S ZFA| 6k
o, W A} XA QXHAP2/ERF, WRKY, TGA, MYB,
bZIP F)= Z3lE et

719 HFE L Pseudomonas syringae pv. actinidiae (Psa)©]
ofsff Wrgste, AAA = 719 Hike Y¥st= 7HE 5
Q3 Aoy, 2L G522 SR A1 Q) th(Scortichini et
al. 2012). Pag} %742 7|9ebe] AnAgo] B
HAESH 7]2E olelfstr] 915ke] Michelotti 5(2015a,
2015b)< Hl7hed A3 7Hed ABEH & 3, 24, 48417
of gt WA BAL Susllth Ee BAYEA
A(systemic acquired resistance, SAR)S %= 3}+= acibenzolar-
S-methyl (ASM) A 2] A| #&E= A F7H] #2471
A5 qF85t7] 915kl Bl A 2ok ASM AR A2 & 2
A AEA o] gk AARA E4& 338} Si Tk DEG
4 A, ASMe AR AEekA] & A& HE
ASM& A gt AEAolA B & DEG7L 22l 3
t}. 349711 9] DEG7F ASM & 2] & Bt A1
Aol A Z1E BHH, ASM AP A2 3 AR 4]
Aol M= 63771 DEG7} ERIE T ol F 2137M=
©] 34971l DEG®} 55 itk ASM AHA| wh2 A 2]et 73
-0l 9747) 2] DEG7} gl = loH, o] 5 F 707 = ASM
A A e & AAAZ AEA 9 DEG (6377])9F S5
AUtk ARbA o7 ASME A E|5hA| o A=A o)A 9
Z7] W Wl Aol tigt AP A o7 A
FRbstg ou, o] 3 49 &2 oty Utk
HEH, ASM AR A 2] AlE A o A, SAR ¥EE-& =REsh=
BA7|2o] BRsE o, AL A4 wark
ZC 7)) &2l ‘Hortl6A’ (4. chinensis var. chinensis)=
%21 Hemiberlesia lataniae (:= A A= Z+ A H Y 1)) A8
o Zte Aog oFyA QIthHill et al. 2011). Hill 5
2015)2 ¢DNA microarray 7|2 ©]-83}o] ‘Hortl6A 0]
H. lataniae ZHAXN 7 3 2, 79 A=A o et HAA
+A4E s A9 29 $ 17,51270 9] unigene 5ol
A 2727019] DEG7} 1= 9lal, 79 Z o= 5,284 71(30%)
7F =it FAAECEA 1) B G4 FHo] A
ok BHH, 22 e AL T E R Ao WE o] A AT St
sholth AlEHd AT e A (PREW ), Hd T2 utle
o]= 7 &, NBS-LRR, receptor-like kinase-leucine rich repeat
signaling Tl 23} Zro] YEsHH AEg A 3 DEG7E
ol &St Microarray & 0|83t HAMA| &4 21}
© AP AAHSA) AR EAS HEo| PTI (pattern-
triggered immunity)2} ETI (effector-triggered immunity) & <=
yhahe o] ko] A AAetTh. WA ADE
HIF O 2 SAS 9 F oAl Aeet A}, ‘HortloA” A=A
&ol Al H. lataniae®] AY7%o] ZhaskgiTt.

nfo] L2 RNA (miRNA)= A&9] A4 &k Aa o

2 o > %

ol

ox

—_~

o9 gl e 484 5 thokd Hue 2dshe
Ao g A Qlth(Li and Zhang 2016). Avsar?} Aliabadi
(2015)+= 7191 ‘Hongyang’©] -4 et HAFA| DBEHE
in silico HE =3) 58719 =X miRNA FJEHE T 135}
AL, ZF miRNAS] thet 4 {FHA} AJHE 815G
Wl A A A E47eS 83 719 AAH
WA obF] o] R0l AL Q1A ¢k Aot bt Kim
5(20102) AR-g-ol A=l Z19lolA A 24 2 =3t
of BAYEGA 7|4L o|a|5h] 9Jako] GeneFishing 1
H(Kim et al. 2004a)2 E3f 5152l ‘Songongu’ E=F(4.
chinensis var. chinenesis)@} 41F 2] ‘Jecy Gold® ZZ(4.
chinensis var. chinensis)®] 3} A (floral buds)ol| Al =& S&
FzolA A5 PAHE FAAES Belshn 15
AAELE B4 wng o otk A5 wAEE &
AE FolH B Bolmom wazgon, 4uy

o Hofdl= Ao R LA pectin methylesterase 7
of gt BAYESH S-S Al AT Havk gl

Wolrk(Kim et al. 2015).

=
to X rE Ao

EAHEA W REAR T &Y 5

Actinidia 494 9] BATHAL B B F1 ABH §
ArA, 94 A § 404 B4 £AL 2] 9
sto] F2 AgEo] Ytk EF F AF AU ABE

(pedigree) 214, -6 e SAAE 714 w8 A9 5
2849l 719 9% 2213 YL st Hgo] A
E% 3 Qlti(Wang and Gleave 2012). Restriction fragment
polymorphisms (RFLPs)E ©]-§-3F 2|=9] 7] 9] A utA 7}
B % o]f(Crowhurst et al. 1990), amplified fragment length
polymorphisms (AFLPs) (Novo et al. 2010; Testolin et al. 2001;
Xiao et al. 1999), randomly amplified polymorphic DNAs (RAPDs)
(Gill et al. 1998; Huang et al. 2002; Shirkot et al. 2002), simple
sequence repeats (SSRs) (Fraser et al. 2004; Huang et al. 1998;
Korkovelos et al. 2008; Man et al. 2011), single nucleotide
polymorphisms (SNPs) (Zhou et al. 2011) u}# 7} 7jkE o
gkt &80 F(dioecy)Ql Actinidiad| A HAZEA FHA=
EfEad iR7HA 2 XXXY Al2go s A-gsh= o
#o] uRIAe] $1X/5Hs A0 ol AX 1 9 rhHarvey
et al. 1997; Testolin et al. 1995). n ] oo A= it F-9f
FUR7E L2 2 7] g fAE DA NA
£ ayHor gsto] FF A% ass w07 H7
RAPD % SCAR (sequence characterized amplified regions)
ulA 7} 2= = A THGIll et al. 1998; Shirkot et al. 2002). 7|
= Hulo] o] o] anAEo] IS LHsh=t
HE =713 ik oo "Hol Q= 719 F59 A
SHog 27] AdE 913 SCAR mhAZE S A
o 93 /EE7|E 3R THKim et al. 2004b).

(i
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2000 o] ZHF o] Ko =& RFLP, RAPD, AFLP 1}
So] ALg ol got A Solgom AT WeA B
Ak 7 = 0 2 9I5| marker-assisted selection
(MAS)S 5303t7] ol 24 Qe 402 H7hea gk
EEEER BEE DR PR CE R
ofj 775 ESTs E+= next generation sequencing (NGS) 7] &<
ol 8T §HA W HAH R HE Eo gFr A
7]15E9] SSR (Fraser et al. 2004; Fraser et al. 2005; Fraser et
al. 2009; Man et al. 2011; Testolin et al. 2001) = SNP ©}
7](Huang et al. 2013; Zhang et al. 2015b) 5o] Tr=Z 51l )
T} St Fraser 5(2005)2 207] EST-S-2f SSR u}AE A
sto] 21, 12071 A% (genotype)ofl A 3 5 I=(marker
transferability) S £ 3}o] &AL H7}3k vp 9ok

7190l ok %9 SHRFA 7} A. chinensis x A. callosa
Lol 2 §hof| A] pseudo-test cross mapping Z12F S = SSR ©}
AL} AFLP 1A & o]-2&3}o] A ] i thTestolin et al. 2001).
BE 9AXEE 1607 o} (SSR 7170, AFLP 897§)o] o
off 3870 A1 EFS AL, FE AR == 11670 )
#(SSR 287H, AFLP 877])el dislf 4474 d&d1F 23
3N AE IS s e, A AR AR A. callosa
of W= FHAAR L dol= 27} 1,758.5 M}
1,104.1 cM (S|4} 7% 7Z0]9] oF 46%9} 34%)0] 21 TH Testolin
et al. 2001). Fraser 5(2009)2 o]uj A2l A. chinensis®] &
W e ehe A E = 644709 EST-+2 SSR vpAE 9]
&3 AR RS Ayetalch AR EE WA o
87 S@=29)2} Y5 297 ABIFeR LAY
o} Gill et al (1998)0f osf =¥ 4 A3 SCAR whA+=
flower-sex T} A=A ofF LA & H(subtelomeric region)
o] o A ZFol| WE =S

719§ 5] ol R0l o=M ot SNP 1}
7} dha =3l )=, Huang 5(2013) 4. chinensis x A.
eriantha®] Fi L uj g cto] ofal 3,3797] SNP ufAE 2§
stol 297 ATILE, 5,504.5 MO FAAR =S A4t
At 2|, Zhang 5(2015b) restriction site-associated DNA
(RAD) sequencing 7| ®H-S E3f =3t SNP u}AE 4. rufa
X A. chinensis®] F; wuj Ao A5l UL FHRA]
=5 A4stoleh Avhe 719k 207 Anagel 2
ZF 2,651 ¢M Zo]E 7}A 2,4267] SNP u}A L} 3,142 cM 2
olof 4,2147) SNP u}A =2 LA E 1t} Zhang 5(2015b)
T3 3719 4 Fo| SSR npAE WEstal, o]59 &1
% 9177} 259 QA 2] ol F A el | Mb Feof 2
A 5 98 AN,

Cysteine protease (Cp)= 7] dufjo] 1 =& =5
o, B S 2 ] o A A Qo= 3ol
2 5ol gt AL Foldtes AT Fste A
o7 4#A Qlch(Kriiger et al. 2002; Van der Hoorn 2008).
Nieuwenhuizen 5-(2012)& o| v} A ¢l 4. chinensis £ nLvl

=
9

i

a1

ZAtto] th3t quantitative trait loci (QTL) WIS =
Ao oist =48 QTL 97} 16¥ A1
grelatglet. CP QTL 2917} actinidin £+ 22} &
Aol AA S BHolsta, wuf B ¢ o2
A gsto] 27 =AM Ao o3 B2
FAAEo] EE S

o

I C

A
o

o
it 2 Hz o

ofN ok

o,
EU{M fl
=

UOI-

£
2

719 wEA S &

7R 28] ) Q1 A. chinensis var. chinensis cv. Hongyang<
ANz 2 draft FAA T 2dH Aol FF ‘Hongyang’
FHA A9 F4e =017 {8t ®ieA =& DH
(double haploid) 7|-&-o thet A = HZSto] 4
A X OS2 ZQ3V A chinensis var. deliciosa, A. arguta, A. rufa,
A. eriantha 5o )t £&F A A S|, gene annotation,
H 3L GAA £4 Fo] X Eojof & Ao r wetE)
& A, wel EeHT Foll dal £FE F4A 7
9 re-sequencing W AARA] 24, ¥l F-HA 24, GBS
(genotyping-by-sequencing) 5= &3l & F4zL WHol
TR, FAATE EAvA WE Foll B A7t 7
shd Ao 2 HYETh RNA-seqe o83 AAA &4
ol 27 A IdgA, ohoket W9 R 37
T2 A o] et AERE SRk, o] °
2 oAk o] co-expression HEQE FH& Y
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o % EL EFolH YAATo| ERHOR o|FolA 1
Qo] A(Kim et al. 2010b; Wang and Gleave 2012), 33 74
A LA 71&) 4ES B 719 BASEO WS BE
[

[¢]
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Ab AL
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