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Abstract Blueberry (Vaccinium spp.) is a bush that grows
well at special cultural environments such as acid soil, high
organic matter content, and a good drainage and aeration
compared to other general crops. Blueberries are well known
to contain high amounts of anthocyanins and phenolic
compounds, resulting in high antioxidant activity that provides
health benefits, and expanding the cultivation areas and
consumer’s demand in the worldwide. However, the full
genome of blueberry has not been announced until now.
Furthermore, the genomic analysis and transcriptome approaches
are not so popular compare to major crops such as orange,
apple, and grape. The aim of the review about blueberry
genomic research is to establish the platform for setting
blueberry breeding target, increasing proficiency of blueberry
research, and making the practical cultivation techniques in
Korea. The main topics in the blueberry genomic research
including transcriptome, genetic mapping, and various markers
are related with cold hardiness, chilling requirement, hot
tolerance, anthocyanin content, and flavonoid synthesis
pathway on various tissues like flower bud, leaf bud, shoot,
root, and berry fruit. The review of the current status of
blueberry genomic research will provide basic information
to the breeders and researchers and will contribute to
development of blueberry industry with sustainable productions

J. G. Kim

ANTHE R Hojsia, ANHED SYMHTISRY

(Dept. of Horticulture, Gyeongsang National University, Jinju
660-701, Korea, Insti. of Agric. & Life Sci., Gyeongsang
National University, Jinju 660-701, Korea)

H. K. Yun (X)

Setietm 0|4 atsta}

(Department of Horticulture & Life science, Yeungnam
University, Gyeongsan 712-749, Korea)

e-mail: haekeun@ynu.ac.kr

and increase of blueberry consumption as new profitable
crops in Korea.
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S2Halo] ASSY E4 U JtK|

£ 5 2 (Vaccinium spp.)= 31&etof, 7714, otz 2|7}
O] QHet7A] A A &= A5l %1E 2 2H(Ericaceae)
o] T Al EolH, Xdent A5 7| ¥ Hopr g7t
FAE AL 150 ~450F0] FE5HAL Qe Ao ® g A 3l
CHRetamales and Hancock 2012). AEgjtoll= Cyanococcus
(blueberries)<s, Oxycoccus (cranberries)<s, Vitis-Idaea (lingonberry)
2 Myrtillus (bilberry, whortleberry)< 0 2 E 25w, djch
o H5 chilApolyploidy)ol B B4me] M5
2 ool stk GAAFE 2 ACN-2X=14), 417
(IN=4X=28), 6 H|(2N= 6X=42)7} Qlth. Arel & o= 2 )
Hn e £

(highbush blueberry), V. ashei Reade (rabbiteye blueberry; syn.

EEW 2= Vaccinium corymbosum L.

V. virgatum Ait.), V. angustifolium Ait. (lowbush blueberry)©|
nom, sto|f4 EFH s ALaE, Watd &
& YA Ao e} F55o] 54 (northern highbush),
-l 54(southern highbush), BH=118}0]54(half highbush)
o 3FFE FERHE

EFH| = 2ol S A2 A 1900 o o
o= o] A Aol &F AlZFske] 1908 o] Frederick
CovilleBFALol| oJsj A 229 SFH| 2] wiFo] gAYt
ol%, FAZIA 1000]F 7 ©]49] FFE0l EAHUL
o, A AZA o A e E A o] F7+e
o= pH 42~55 =9 A
Soha 7]l B, v
EgollA Aol dudt B
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AA7HA] EFH S DA A e G714 E A
of rwA oyt FAH FHA 27 500~ 608
Mb/haploid -3-A A = Arabidopsis H.T} 58] A= ZHCostich
et al. 1993). o= H24 el Lk, Hof, YT
Hr}h 15~3u) & Ao 2 FAEHArds et al. 2012; Graham
and Jennings 2009; Jaillon et al. 2007).

Z A Al 2 Ericaceae), A& @ <3(Rhododendron) 2]
AlEZ25E 1,20071, 59225 ¥ 5,0007§2] ESTs (Expressed
Sequnece Tags)7} &= om ofo] i3t FH7} o]&
7531 = 9 th(Rowland et al. 2008, 2011). o] &3t ESTs
=2 5T e SRS AEEY A=es At
A mEEfoH, SR A s ZeolAY vlestet
A 23lof| tgt ¢ (Dhanaraj et al. 2004, 2006)¢} 2
A& AlEo A= Blestel A28 tigt dimol A9
Ty FAA dHEGE0] FEEQUTHWei et al. 2005).
1 219 16,0007]¢] ESTsE2 FZA:ME=O] Plant & Food
Research Ltdof| 4] &=l o, @A F4|H o= o] §&
o gle AdHlelth 20139 7bA] 22,40070 9] &4 2] EST
7} NCBI GenBanko]] 52%%1 01, 96.5%7} & g}o]=
2g] FHojH AEA=AE 1B31EAY &5 AR5
THDie and Rowland 2012).

AA7HA] AP EFH Y FAA At (1) 574
219 A, Eim, 8, E710l4 Hoh @2 ESTE 53
i (2) o] ¥k ESTE &-8-5o] SSR u}# e} EST-PCR 1}
£ WSt (3) o3t A S-S ol&-5to] 2ul A e} 4u)
A wfg Fekoll A A, Wk, 2 FHof tiet
QTLs "2 X 1135} chRowland et al. 2011).

ERH2] A 24 7

SFHIEIY M2UY, Sxsiof et HAR| S+

< EFH 2= WEHAdo] Asto] Hnle} Afuehet
L FALAAE B&o] 945k HhE, gElofo] 9 g

sto]| 4] EFHE= A2 Wgste &2 E2E}
& 2 Ao AufE I ek AAA R 2
A AHufEQl FHolo] R4S Aee AT A
of gt tdell olste] AuietAR 7 AL Utk
(Rowland et al. 2011). o] &gl EFu|ejo] AW of
ok oheFet Blojof A2 Q= Ao, Emsto] ot A4
Al 712 S 9ot EFH Y £, 1A, A
7101 A9 AAA WS B4 shlaL, =R oA 9 A
2 A2 A Ao whE Ao ek AR &
32 v X 313} cH(Dhanaraj et al. 2006; Die and Rowland
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2014; Rowland et al. 2012).

AR i A7HD BAE B 22 W 4
e 2} T = genome-wide expression profilingS ZE3H5t 5
AR 9] downstream 410 QlojA] o} FR3F YHE A
B3 4 ok olelg BEE DA AeiNt
reference AAA o] 3t o] 8o HI} ofF QB

2o Qo] WatAgo] 733t & AEre ot F el
4"3‘ At A s B Al A g”EH Al o= T8
steh EFH Yo Highdol tiet 34 aclso] et
ol FA1-& $]5}¢] Dhanaraj 5(2006)-2 Wt o] 733t
BEAES gaoR LA ALY AL
O] Ewol Ao AR e WHsto] tfsho] Bl
AT SUEAE wATHIHY ALestun
£ URAY ALKl AL vstel et e

S HAEL] BHEo] S E Ao Z ZAE YT AL
oA feE B FAAEE A AVHA AFL®

annotated

ﬂ

S8 4 gtk AA, AEd s AP BAE 4
Apgo] Wl wglon, £, gAYt TCA 22|
oot SAAER Ao, AR Y YT
A\ 2ol BT §AHAE0|Gleh Whel @ of A W
A5 SAAEL oFe A 2o] YT fAAEe] B
= gieh.

Die2} Rowland (2014)= A]7] & Ql AL 4319 o] &
v 5t7] 91sko] 27§9] ¢DNA eho]Heje| 25 ¥ 4547)
A7 E 23S XH5FY I Gene ontology 7| 5 EFE

23] 4,343 (80.0%)7]9 SAHAE 7)|sHE EFE5%T.
Ao tigh rEAIZko] 0A| 7kl 397AI 7t FojH B4
2] ‘54 FFol tieh Aeskel Watd o 712k
g3t A7 B2 29 A4 Qe T) 397
Al = o A28 717 F9 g diA
of a3 #3l7} o]FofA= ALR XAE T

Microarray 7]&-& o]-g3sto] EFHFY A2 <3 F
7holl whet ohFet MAA| S0l STtk Ao ' RAFEG
onf, A} =R o)A Ao ErJrE AARA] Bl 2L
Al o] e Ao ® HAEQN, I F5
A Lo w7t Z2719] AHALA HP&IO] 02 Aog %
A}=] ¢l th(Dhanaraj et al. 2006; Rowland et al. 2008).
=52 MAEs A TARN 24 A
Z|Folli= NGSE o] 83F HARA £4 0] o] Fo| AL gle
] u]=+9] Rowland 5(2012a)2 pyrosequencing =5 (454
EST sequencing)2 ©]-&sto] EH3slo|Hy ‘EZTF 9
TAERS A7), A2t A7 Ew, Y 719 A
AFA] 600,0007] ©] A2 profilingste] 2F 15,0007§ 2] contig
€} 124,0007 9] singletong 23t 7|5 FMAA=E
Agekoleh 29 714 8 SSRE g8 A W= E

921 NCBIQ] SRA databaseo]| 7|5} th. Rowland &
(2012a)4 AtAte] W=H s TA O] HARA of A
aspartic proteinase, burp domain-containg protein, flavonoid
3-hydroxylase, ethylene-forming enzyme, aminocyclopropane-
l-carboxylate oxidase - A7} =4 && Hlch x4
o7 n<&
domain-containing protein, lipid transfer protein, dehydrin protein,
2s albumin 52| f+AAF 7P wA SR E A B 9
Mg A7) R4S B3 34 we7ke) Al Eue) W)
I AR 2dof diet EE} kel olsfof dit HE

A 9] -2+ metallothinoein-like protein, burp

= (2012)% tEAJOFI JheFol
WL, Ak o] w2 e AWE FFY| SFEAJobY
A preE EA4 UWMZOH ek A5 s
of 9 & S0 et Ko vy glo|HHE
723} 3 Illumina RNA-Seq 0571 Ad B4 ATE ol &
de novo assmblyS 4=3§35}0] 34,4647 9] unigene2 £ 2|5}
At =3 HARA profiling H]aL S Fto] A A< 7]
7k %) ojAstel okEAloby FHES 2 s} 907)e]
A2 o2 SRS Bol5FATHLI et al. 2012).
A7 AT wAE BRuE 47149 Aok o
39 YAfolEof 7_,E]01 Qltt. Floral Genome Projecto]]
Al 2|3} Plant Genome Network(PGN: http://www.pgn.
cornell.edu/)o] = E-Fug] Zo)Al 1,7587] <] ESTS} 1,549
70 9] unigeneo] Tiot AR E ¢=E3}3L Qlch(Albert et al
2005). Blueberry Genomics Database (BBGD: http://bioinformatics.
towson.edu/BBGD/)ol| = E5H| 2] 9] A&43le} Zdof of
3t A A4S % ESTL} microarray &4 A7t 5
E5of gt FLolle S—Eéﬂﬂﬂ A et e g
AHp AEo] tigt FAA, A S50 wdR A4
E A7} Genome Database (http://www.vaccinium.org/)o]|

2ol ek

=
ol

=FHE| 715y 2o gt TAR A

e At =50 He e A&l digt ol
= S A2 ae] st wE Rl AlA
2 EHRIC, AE

S AN Aol Ahelol o £ Hold
SOl MY A AR B ES A 28T 5 Ut
(Debnath et al. 2012).
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(Gupta et al. 2015; Li et al. 2012)3} Z&}R -o|= A3HA
(Li et al. 2015; Zifkin et al. 2012)0]] BH=E o 7}x] &4
A @ A o] tha 97 B E 9Tk Li $(2012)2
QEAobd Bhao] ¥L midD EES gAom
RNA-seq 412 F6k0] QFEAlOR Aol il 34,464
709 unigened} 1,23671 9] transcript, 8627] 2] %42 el A AFel
A2 R, BRue oA EAod T T
H 92709 FAAEe] Az o224 T E
Gupta S(015)& Bu]2] FAlo] g 7|7+ 59| 7}
AET ASUAY AL oz Aey BAET
A Ao HHE $E FAAES dAF 2= RNA-Seq
B M-S &3} ab initio gene finderE £3}o] 2F 60,0007}
9] $AA RElS &350l o)== EX Vitis vinifera &
WASY of Avlo] Wi A0R mustgch
RNA-Seq 447 profiling®] 27} 2=uje]e] 4%, ukg,

e

A& N1 & HAE RS a5 A 2EAREY
B 9 stFERde] tiY 24E a9 SIS A%
o] o]

Solxt Ao A YL

o e PEAol Fetuicomol AFAC] B
A chakst QA ARES 2R W MR §
A7 W E, SAA, 7154 SRS AT FRE o

2 7|digr
SFH2| 22 EXEA § RUARE &Y et

Hzo 59 AR Ak A EAEA 7|8
5= % EvAYg ez AAESIT Rowland ¢1-E
(USDA-ARS, Beltsville, Maryland)-2 #|-&Q L xof ofjst 2
A Aol 22E A FAAAEE A
(Rowland and Levi 1994). o] §AHA} A& 71 wyE
F1 (V. darrowii x V. elliottii)3} V. darrowii®] 3 oFA|2}2]
ZogHE ZAEQon 727112 RAPD (randomly amplified
polymorphic DNA) A& o] g5tgon] 1 Anpe Be
slele] @aalsel AAsIelch EF RAPD v} o] g}
o V. corymbosum (V. caesariense Mack.) x V. darrowii hybrids
Q} V. darrowii D V. corymbosum®] X8O 2 2 Q w9}
Yard Belg 9w BHew $84 AES A4ed
T} Hancock AFE(UAIZFEHAerw)S 14079 RAPD
ulAE o]&35}o] 48| ‘US 75 x V. corymbosum ‘Bluecrop’
9] %3 og SAHAAAEE A Z35HTHOu and Hancock,
1997).

Mz uhA] sure] SR BAue wae] o
71&9 §AHAA o] SSR (simple sequence repeat) [}
(Rowland et al. 2003a; Boches et al. 2005; 2006), EST-PCR
npAE F7Hsto] =& FAAAEE Hiskgith QTL
(quantitative trait locus) X &= £41S Z3] EFH| oA 9
stA] Hol= oF 20% A== H 1% I th(Rowland et al.

2003b). Z|oj= EST-PCR, EST-SSR, QTL E-4{ufwo] &
sulele] Wakd, ALaTE, SR HHEY, EE
W, 4 dolot AR ol FAol e chekat o
TFEof] &85 1 ¢ thBian et al. 2014; Debnath 2014; Liu
et al. 2014; Rowland et al. 2010; Rowland et al. 2014).

Ak 44] AZE A B4 el 871420 we o
o) 2xulele] gesta SAol ot o8 =t F7bska
gleh. e BRues §A4Q chopyol Al
W, A7t A3, B o AA, AR, il o
Asko] HE &% Al o AT Az

0% FH5atA] S NGS BAMNS B8 $4H A5
2 B4 A JNY KF AW KTAVE B
T BE o] 7 A $E A/ HOR Fol & A
o= et w3 22 FAH HES Fotel A
23 WY, B A4, neuld, 1754, U
4. WEH B9 715 Bolst fa% 2ol L 48
SAAE B3ol 94 FF K40 7101 AOE 7]
gt

s2ue) A Q505 AR ZARA Yo
o ol 2ol NE A&don AuEa Frie} o8
of 2u|Ae] S0t Z7SHE Ytk A BRdels
o] =elE A B3 AT} AFE 2| dop E
ore AR of7iA MG AT, HIHS B

AL s I kel i AlAIA <l Bl A o] &
HEA 52 AAolry TR Ui Aujgb oA Eok -
3t A7) 5o A AAkE e FF AR A
Zlgol Wigt A7 dash dAolth wekA EFH g
FAA AT A 24, g A E 28 24
S5 9T HE Sl E FEH EFH 2] AL
o 7 FAYAe] e AeR TidiE.
HQ

=FHEE 718 el 51 7143 viAdol ¥
gt A EFA A Aso] fet HEAEoit 2R
BELZ FEAJoRT ool w1 kst BAo] ft
71578 TAEA LvAE =87 g58kal 3lew A A
Aoz AujdA o] F&81A F7bsta ik 22
oFA A R 2] A FRAA ol thet sf=o] o] Fof ]
Al e, B 2ol vlsto] {AA A7t gol ol F
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