[E 224, 2018, 45(7): 1359 - 1370.
Acta Horticulturae Sinica
doi: 10.16420/j.issn.0513-353x.2017-0675; http: //www. ahs. ac. cn 1359

R 3% 3R 2H SSR A& #fE K H 2 S M 51

N

K%, KEE, BaE, wEw,. £OW,. BEY, BRXE, £ OF,
2 %k

FIAR

I LA R A T A s R0 8 S S2 00 3, WiV KA 5 54 fr Rl 2 2 0%, BV 44E 321004)

W OE: MmN A EEE R ESRAF AT T R EE TS (SSR) A SR AAHT,
KRBT 22058 4~ SSR fii s, MRAMEN 21.32%. SSR HE KAV ZHHR K ENERREH (77.70%),
“HHEBRIKZ (21.45%). & 53 XF SSR 5|47 8 MG B FHEAT PCR §73%, ikt 15 X 4&a i
W7 FLAERa e B 48 1) SSR %0 514 . A A% Co 51 W00t 39 3 A J Bl B 8- AT 0 WT A 057 S DR B e KAl A
7.11 (VeSSR19), #/MEJY 1.41 (VeSSR4D), “FIMEA 3.90. &R Z BTG Z 0.64 ~2.31,
SEMEA 1.55. ISR A A PRI EE 4 6 B (1) AR A0 Rl 43 33l /2 0.050 ~ 0.900 FH 0.293 ~ 0.870, YA 737N
0.457 #10.677. {EH 5 %51 A LATE4x1X 53 39 {iM )5t Fh i) 38 £ o B ey ABRIG S A SRR VR A0 AR
5 SAg A BAER R B I SRR R, R S AT AL E S SR

EEIAl: g, R4l SSR; YRR, 2HM

PESHS: S663.9 XEkiREm: A XEHS: 0513-353X (2018) 07-1359-12

SSR Mining and Polymorphism Analysis in Leaf Transcriptome of
Blueberry

FANG Qian, ZHANG Yuanyuan, YANG Yuting, HUANG Miaomiao, FU Qiaoli, ZHOU Huisha, CHEN
Wenrong, ZONG Yu', and GUO Weidong"

(Zhejiang Provincial Key Laboratory of Biotechnology on Specialty Economic Plants, College of Chemistry and Life
Sciences, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)

Abstract: Simple sequence repeat (SSR) loci were searched and analyzed in the leaf transcriptomic
sequence of Vaccinium corymbosum ‘Brigitta’ . The frequency of SSR was 21.32%, accounting for 22 058
SSR loci. The highest type of SSR motif was dinucleotides with the frequency of 77.70%, followed by
trinucleotides with the frequency of 21.45%. Fifty-three random pairs of primers were used to perform
polymerase chain reaction (PCR) in 8 accessions in Vaccinium genus. A total of 15 pairs of core primers
with clear and stable amplification bands were screened from above primers. Genetic diversity of 39
accessions in genus of Vaccinium was estimated using the 15 core primers. The results showed that the
maximum number of effective alleles was 7.11 (VcSSR19) and the minimum value was 1.41 (VcSSR41),

with an average value of 3.90. The average of Shannon diversity index was 1.55, ranging from 0.64 to
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2.31. The range of observed heterozygosity and expected heterozygosity were 0.050 - 0.900 and 0.293 -
0.870, with mean values of 0.457 and 0.677, respectively. Five polymorphic loci could be used to
distinguish 38 accessions. Southern highbush blueberry cultivars ‘Legacy’ and ‘Bluerainare’ were more
closely related to cranberry cultivars and wild relatives of Vaccinium, which would be suitable cultivars for
cross breeding with wild species in Vaccinium.
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it (blueberry) s2AtRY4ER} (Ericaceae) #idEIE (Vaccinium) ¥4, JE/=TA63M. H 20
LYY AR R Dok, et SR N RE (PN ZEE AR, 2014). T E M 1983 FEFF 4R T
PRI A T ARACHIX . (AR KITRISA = St Ji 4 A E 77 X (H 2 2 b A A= =
MG FZ R (1D 5P SRR AEAE, SFEFEIREL, [P E - 852 R4 5E i
g (IREE 5%, 2008; FEHRZR 55, 2015); (2) FRRMFLFA&HL HEAN, BREEdEPCa b IliE
L 22 g R el IR A A G O o DRI, i R A SR s e ) BT R A R N O, R IE A
AR o

hEEE R A REI EY R E, CEWRIENE 90 KM, 4T B MARMNTE, EhafmfE
o E R AR R X (7 EAE, 1986). 1Lt (V. delavayi) SHH (V. fragile) JoRi#AG (V.
carlesii)~ S (V. bracteatum) FILFEAE (V. mandarinorum) =597 £ Fh BA TIE AR, X4
Yilpia AR E A 52 Be SR AR, BAA EEMHME CGERR 5§, 20105 PMNEPRAIZTEZR,
2014). FRACIFER, WIFRSEARBE IR B RIT, S HIRH A RBREATEFMRNR: KERRT
TEYN N TER RIS A AL 5t DRI HER VT 2 58 #5328 B U5 TR) PRI SR 25 00 3 A2 BRI
FHTHE GAUL %%, 2009; Bianetal, 2014; XIHH %, 2017).

M LE#Frid (Simple sequence repeat, SSR) T4 iz W H TR Fear B EME (FREC %%,
20115 REEEE A, 2014; i A, 20165 WOCR 4, 2017) . SRERARST GREL 4%, 2009;
IR 4%, 2015) MUBEMEZAEMEPEY (AN 55, 2016; WH32es 4%, 2017) ZEMHRmsir, f(H3k
T INEAE SSR 0 FHRiCH K Ak B RS A4 S AR 200 R A i S5 TE /b

AT T A R FH AT i s A AR 1R SSR 14, DABAR St ety S BT P R A S T A b A
BEHAT T 5100 RS E AN TG AL 2 FEIE 2 A, FEAYER T80 0Bk B A 1) SSR RFIE I, 20 1
ARG B A ISR GO 5, DA oA it i 0 R 6 i) RSB b o A B 3R I 2%

1 MRSk

1.1 HiZEEEEZH DNA AYZEL

2016 4 5 M FE BeM WS B A0 L DRI VLT 9 K 27 8 J A7) ot 7% )58 7] R £ e
WEIEAEY) 39 iy (GR 1D, BB i U@ 4l i AT DNA $2H.

KM R CTAB ¥ (Doyle, 1987) #2HUFEFIZ DNA, i 1.0%E5 fi b e kA6 DNA Ji
=, fFHE 66 i NanoDrop 2000 (Thermo Fisher Scientific, US) lI5E DNA WK, FFFiks
% 20ng - pL ! fEER
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&1 FHRPEML 39 HEBEED

Table 1 Thirty-nine accessions in genus Vaccinium used in the present study

KA BRI FFs BHR AR
Sampling site Germplasm type Number  Accession name
LT A 27 AT S AL il o 5 0 1 A i Al DA A 1 A5 F] Berkeley
Germplasm nursery of plants in genus Blueberry cultivar Northern highbush 2 #5F Bluecrop
Vaccinium in Zhejiang Normal University blueberry cultivar 3 i 5 Brigitta
4 17 Duke
5 X 5e3% Echota
6 PR BURE Elliott
7 BV Jersey
8 fii & Reka
T ey AR AT 9 2 Anna
Southern highbush 10 L e 7 Biloxi
blueberry cultivar 11 W Bluerain
12 %A Emerald
13 /5 Gulfcoast
14 Bk Jewel
15 REVE Legacy
16 J&tH Millennia
17 % Misty
18 BJE/R O’Neal
19 HALTEIE Ozarkblue
20 25 Reveille
21 HAEHE Sharpblue
22 HE Star
e N ARG o5 A 23 % A Bluebelle
Rabbiteye blueberry 24 WA Bluegem
cultivar 25 SiHE Nobilis
SR it 26 AR Hollister
Cranberry cultivar 27 # ik McFarlin
28 JIJE Bain
29 S ST Stevens
=L Cangshan Mountain, Yunnan i @ B 25 i 30 G LG V. delavayi
Wild species 31 LR V. fragile
BN ES R mE A I H IR M Miao and gk B AR 32 VLE M V. mandarinorum
Dong Autonomous Prefecture, Guizhou Wild species
E#EZL Yuan Mountain, Kunming i g I 2L i 33 EHIE 1 V.duclouwxii 1
Wild species
= T XU AN AT B AL R 34 ZHMAE 2 V.duclouxii 2
Xishuangbanna, Yunnan Wild species 35 ZFMAE 3 Viduclouxii 3
WL APBE LD A B LR 36 TCAFREAE 1 V. henryi 1
Fengyang Mountain, Zhejiang Wild species 37 TCREERAE 2 V. henryi 2
38 SRF 1 V. bracteatum 1
39 YR 2 V. bracteatum 2

1.2 HFREAHERIR

HECK A —F o H 2 AR AR ER ARG 2 A, K H B T 1/2Hoagland
B IR PG 9% 7 d JEHET 150 mmol - L &UE T WA a4 B, CIARFE{# ] MgCly. KCl. CaCl, A NH,CI
HIVR S IEW, W E S Kingsbury Fll Epstein (1986) FJHiE, DL 1/2Hoagland & 77 5 37 b #L
PRI 2014 45 7 HBOGHEFIALEE 2 d J5 34 SR ghion Fr 347 8 RNA i 4ifk, A4
AbFRE AL 3 UK AL LT () RNA S35 & 8% cDNA, {ii ] Tllumina Truseq' " RNA sample prep Kit
TIERIEESCPE, FIH Hiseq2500 W7~ & T, $f8:43 3 Unigene 2 (B & R 2, 74045 T 2014
11 A SERIE AT
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1.3 SSR i 52 BO4& M 01 1%

PAZH 2% /5 1) Unigene AKGZ T4, 1 Perl & 5 4% MIcroSAtellite (MISA)  (http: //pgre.ipk-
gatersleben.de/misa/) #E47 SSR A7 gifuill. TG EN: EERFE2 ~ 6 MEAHIR, 2 MEH
1% B W N E R IRECN 6 I, HARIZHRRE S /NN 5 K.

1.4 SSR 5|4M& I+ FNiFHiE

i FH# A+ BatchPrimer 3 (Youetal., 2008) Xf&FZ5 % SSR {7 s K7 AT 51 %1t WIE T
EKFE 18 ~ 28 bp, B KIRAE 55~ 65 °C, THAY /=K FE 150 ~ 500 bp (15149, 4157 5 (1) 519
5 Unigene #17 BLAST X, EBRERAGIYI. BENLPRIE 53 X 5|V R4Eoedidi s (Rig) A5 AHR
ANFIE R RGN R SR . WEE L CBERY . CHJBSR L B, ERESR 3E
FEVERRT AT DUER DL R b Jes B AR b S AR 1 55 8 A BB NS B AHEAT PCR T 1Y, 0 B i 175 BT
KNI 5 VE N TR S0 F 39 4 A B A A EAT SSR A U I E A% 2 FEIE i, i
051 . SSR-PCR 2% Schuelke (20000 M55, KM PCR F=A R HE DA K SSR JE[K 4y
RS EF% (20160 T,

1.5 BRSNS
f#iFl GenAlIEx 6.501 (Peakall & Smouse, 2006, 2012) 15 SSR {7 £ £ &S H—— & s
HEHHL (Effective number of alleles) « # R ZAEMFE%L (Shannon’s diversity index)  WMEE4EE
(Observed heterozygosity)  H¥EZ< 5% (Expected heterozygosity) Fl[H 5E £ %0 (Fixation index)
WMEL A FEFIIHER A & FE RN SSR A i 2R &M IIAL LL i, HEUVETERE N 0 ~ 15 [EE REERR
SSR A7 s S A BRI AR (1) A8 e R A, HHUEVERELN - 1~ 1. X 39 4 B2 E47 4845 73 4 (Principal
Coordinates Analysis, PCoA) , /] POPULATION 1.2 (Langella, 2000) # {43 F5t4L 852 D, (Nei
etal., 1983) KJERERIEM, It 3 AAR S BT FHER S 48 7= AN [EBRAG Bl BT 1) 55 2% 00 R ANIBAL 5 5

2 RS0

2.1 MBMFREFEFA) SSR LRI K Sz

EAbENRAE A B k3R 22 058 4N SSR f7 5, MAERAME NN 21.32%, F
BE S MR, S8 CEER. ZEER. IUEFR. I FRASZER, HPhLL o ZHR
(77.70%) M=KEHE (21.45%) NE (F2).

£ 2 WiIERARFSIP SSR BEERBMMBEBE RN

Table 2 Distribution of SSRs with different repeat types and repeat numbers in transcriptomic sequence of blueberry

KM 5 X¥ Number of repeat IS8 e Lb51/%
Repeat type 5 6 7 8 9 10 11 12 > 12 Total Percentage
“H® Dinucleotide — 4106 3157 3657 4028 1919 251 11 9 17138 77.70
=R Trinucleotide 2870 1242 561 49 0 1 2 3 5 4733 2145

VU% R Tetranucleotide 124 12 0 0 0 0 0 0 3 139 0.63
HAZF R Pentanucleotide 23 3 1 1 0 2 0 0 2 32 0.15
AN R Hexanucleotide 10 4 0 0 0 0 0 2 0 16 0.07
JH Total 3027 5367 3719 3707 4028 1922 253 16 19 22058

L6 451/% Percentage 13.72 24.33 16.86 16.81 18.26 8.71 1.15 0.07 0.09 100.00
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— o He Ay N =]
E R HIRE S, BLAG/CT AT i %3 BEEREAFTIh RN SERERF ST

% ’ |J_:l 91.2%, AC/GT W\Z ’ 1@& lJ_:f 6.10%. Table 3 Percentages of different repeat motifs among dinucleotide
— *Zﬁ@%}—‘?gg 6 Yjﬂ\ﬂgu 9 ?jﬂ\ H,(] %*T%*Hﬁ ;H: and trinucleotide repeats in transcriptomic sequence of blueberry
. N ’ ~

N N b e NN GBSt HEHF It 5 Le A5/ %
{jﬂ\%gg 8 &ng*iﬁgﬁ’ ijm{j(i&j\j 3 657 Repeat type Repeat motif Percentage

We =HEMEET, EES5RINEE, 6 Z KT Dinucleotide AG/CT 91.2
) AC/GT 6.10
HFr AAG/CTT Fr S teBl =, N 31.8%, AT/AT 2.40
Vi, CG/CG 0.30
HERF AGG/CCT KL, fHAT &L LLEIH ZHFR Trinucleotide AAG/CTT 31.8
17.1% (F 3D, AGG/CCT 17.1
ACC/GGT 14.0
. o N AGC/CTG 12.6
2.2 SSR 5|4R0THIE R BRI IE ATCIATG 695
. g R CCG/CGG 5.98
XA AL SSR AL F AT Bl M) % ACG/CGT 15
it JE7%) 9 306 % SSR B4, FBRAEA T AAC/GTT 397
s . AAT/ATT 224
16 EE SR ) 4% 1 903 X ACT/AGT 0.91

F4 HELER 15 3 SSR LS IHER

Table 4 Information of 15 core SSR primers screened

SSR iz 5 HEERFP M (5'-3") P4 RN bp

SSR locus Repeat motif Primer sequence Production size

VceSSR1 (GA) *8 F: <Tail>-ACGACCAACGGAAAAATGAG 154 ~ 167
R: AAAAATCAGGTTCGGTTCCA

VceSSR11 (TCA) *5 F: <Tail>-GCTCCCTCTTTCGCTTCTTT 308 ~ 348
R: CCCCGAAACTATCAGAGCAG

VcSSR14 (GT) *7 F: <Tail>-CAGTTTGCACATCACCCTTG 184 ~ 206
R: ATGGATACATGGACCTTGCC

VcSSR18 (AC) *10 F: <Tail>-CTAATTCCCTTCCCCAAACC 346 ~ 390
R: TTCCCACTCCGTTGAGAAAC

VcSSR19 (CA) *6 F: <Tail>-CCAACCCTCGTACTCTTCCA 364 ~ 430
R: CCCACCTCAGAAAACCGATA

VcSSR20 (CT) *6 F: <Tail>-ACACCAAAACCCAGCGGAT 265~ 296
R: TTGTCAGGTTCCCGATCTTC

VcSSR28 (GT) *6 F: <Tail>-GCAGCGAACCCTAAACTCAA 279 ~315
R: ACGGAGCTGGCTCACACTAT

VcSSR33 (TC) *6 F: <Tail>-GGTTTGGGTTTGCCTCTCTC 194 ~ 214
R: ACGCCGTGATCTGCAGTAG

VcSSR35 (ACT) *6 F: <Tail>-CCCCCACTACTACTTTGCCA 203 ~212
R: TATGGCTACGGTTACGGAGG

VcSSR37 (CT) *6 F: <Tail>-GCCGCGATACCTTCAAAC 306 ~310
R: TGCCTTTCTTCAAGGCAGAT

VcSSR41 (GT) *6 F: <Tail>-TCATCACCCGTGTTGTTCAC 219 ~227
R: TAAATCATGCGCCCCTAATC

VcSSR45 (CT) *6 F: <Tail>-AAAACCAAGCGAAGAAAGGG 198 ~ 222
R: CCGGATCAGAAGACGATGAT

VcSSR47 (TCA) *5 F: <Tail>-CTCCCTTGTTGTTGTTGCCT 229 ~ 244
R: CAACCAACCTCATCCTCACC

VcSSR50 (TG) *6 F: <Tail>-CTTGAACATGGATTCGGCTT 228 ~ 250
R: ACAAAAGAGGGCTACAGCGA

VcSSR53 (AC) *6 F: <Tail>-AAATGGCACGGAAGTGAGAG 244 ~ 256
R: CATGGATTGGAGATCCTGCT

RER5I <FAM>8<HEX>-TGTAAAACGACGGCCAGT

Tail sequence

W “<Tail>-” FoRREBEFH] (5—-3): <FAM>RI<HEX>7} 375 741 S g T R IEVOC RN E e R i
Note: “<Tail>-" indicated the tail sequence (5’ to 3'); <FAM> and <HEX> meaned that 5’ ends of the sequences were modified by

carboxyfluorescein or hexachlorofluorescein, respectively.
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M BEHLBRE & B T 53 X SSR BI43E4T PCR TP 1, ffiidtht 15 X 4% 507 HLAg fese 1
[¥] SSR #0514, 154~ SSR Az sivh g 12 My & “HHIRER, 3 M =BHREL; 1=
KA 154~430bp (K 4), ST BRI

2.3 HIBRBEYIN SSR 4F R F M EE R L EE

FIF 54 SSR £7 £ (VeSSR11. VeSSR14. VeSSR19. VeSSR28 il VeSSR33) () 4s 7 &5 A7 Ft [A]
AT 39 OrBRAG Rl R i 38 4y, BLEE 21 AN AT SRR 3 AN G FRERAE SRR 10 N EUE R
HYLEFPAD 4 AN E AR AT, 5 A SSRALS ZEMEFE, BAL e 7 AL R sl 7 A 3 v B B
BRI AN, FIFH VeSSR1I1. VeSSR14. VeSSR19. VeSSR28 HI VeSSR33 i i fr 4 S 4 o7 ik
PR BEKFEE AL 1 38 i JB HE A (1) SSR FFAEEE (B 1), R 5 A~ SSR A7 s 7E i Fp 4871 B A
R ABATS TG DN Y RGBT (X 40 B e BB R RS

> 194/2105 #15 Sharpblue |
VcSSR33

186/188% 1tk Millennia
VeSSR11 VcSSR14 | 190/1982Ek Jewel
3207326 394/400 BL/B /R O’Neal
VcSSR19 | 418/41854 % A Emerald
316/316 1L V. delavayi BIRAE V. mandarinorum
” € VeSSRII VesSrlo | 394/402 L iRM2 V. bracteatum?
318/318 SASR V. fragile ¢ c » 396/396 ZRIHRIE3 Vduclowxii2
320/324 = FE G2 V.duclouxii2 400/402 FRERRE V. henryil
VeSSR11 320/3323 % A Bluegem
322/328 £ 3¢ Duke VcSSR11 VeSSR14 | 188/196H32F)] Berkeley
326/326 IR ¥ bracteatuml | 320/33¢ 190/190% 2 Star
326/338 HL3K 72 76 Biloxi
328/338 ¥ A Bluebelle VeSSR11 VcSSR19 gggﬁgg ﬁ%iﬂf,?m}‘l’me
332/334 A7 BL & 3 Brigitta 326/334 100/400 = i At(l)nl 18
332/338 #F BU4F Elliott g 2
VcSSR11  VeSSR33 | 194/198 VA Jersey
326/348 198/204 ¥ F Bluecrop
VeSSRI1T  VcSSR28 | 290/296 #% Misty
330/334 292/296 3 70.3% Echota
188/1903€#% Pt Legacy 290/2923#% P Legacy
188/190 E%E Sharpblue VcSSR28 292/29675 ’i Bluerain
188/190 # /7 Gulfcoast 292/304¥## Gulfcoast
190/1903% ¥ Bluerain
VcSSR14—| 190/190 B E Star VcSSR19 424/428 52 7% 3L Stevens
324/324 5% 3CHT Stevens 430/430 J1 & Bain
o .
32432418 Bain VcSSR33 194/2042 3534k McFarlin
324/324 % R H74F Hollister A

EH1 TREERH. BEERMEEEREEMHN SSR FRFAERELEE

Fig. 1 SSR specific alleles fingerprint of wild Vaccinium species and different cultivars of blueberry and cranberry

2.4 SSR i = HIEE M

15 %F SSR 5 WI7EFTA A A 4Ly 15 3] 144 DNEEALIEDR, A L R EU) AR TE A 1.41 ~
7.11, F35{E M 3.90, 5 /DN VeSSR41, 5 % A VeSSR19. 4K 2 BEM: T8 5 B /ME H BLTE VeSSR41
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(0.64), FRAHHIAE VeSSRI1 (2.31). MEIEFERIAALIEEN 0.050 ~ 0.900, HHEE A HAR
FEFEEN 0.293 ~ 0.870. 7 BHAHTF 7T 07 1% 1 SSR A7 i 2 S MEFE . [l € 2E7E SSR 17 £ VeSSR35
F1 VcSSR45 HHoA e, H B EWE 0; HALLL S NIEE (R 5.

+ 5 SSR LS 39 HHIGREDFARE SN

Table 5 Genetic diversity of 39 accessions in Vaccinium revealed by fifteen core SSR primers

BRI R R AR LRI MERATE WRRGTE

o R
fiL Effective number Shannon’s diversity Observed Expected Egﬁ
Locus . . . Fixation Index
of alleles index heterozygosity heterozygosity

VceSSR1 2.42 1.18 0.100 0.594 0.829
VeSSR11 6.97 231 0.650 0.867 0.241
VcSSR14 5.07 1.89 0.625 0.813 0.221
VcSSR18 2.83 1.46 0.325 0.655 0.498
VcSSR19 7.11 2.29 0.475 0.870 0.447
VcSSR20 2.26 1.12 0.050 0.565 0.910
VcSSR28 5.98 2.22 0.775 0.843 0.069
VcSSR33 4.21 1.79 0.600 0.772 0.213
VcSSR35 2.93 1.19 0.775 0.667 -0.176
VcSSR37 2.14 0.85 0.150 0.539 0.718
VcSSR41 1.41 0.64 0.125 0.293 0.569
VcSSR45 2.70 1.28 0.900 0.638 -0.429
VcSSR47 4.62 1.75 0.600 0.793 0.234
VcSSR50 5.70 2.16 0.550 0.835 0.333
VcSSRS53 2.15 1.17 0.150 0.542 0.720
“F¥){H Mean 3.90 1.55 0.457 0.677 0.360

2.5 HABEEMNESXRESN

NI 39 R AR SRR R, BT IR BUAS 201 SSR SR B HE, X HEHT T &
AR AIHT (PCoA). SERFEH, 2 AN EARARALS T DARRRE 34.60%HFP i A8 5, AR bR 4 1 A1
AFRISAY 2 730N 21.61%A1 12.99%; 3 /> FALFRS 7T LAERE 41.46% 50 5T e 38 7 CBLE R A1 HD
FRIEABKR AT, 39 3 h5E AT LLIEMT R4y 3 41, 20 5 ook S 4L . 2 SRR o o 4L R 0 8 A
FldH o MAGERAR S PP A A R T, Ak ARG e v DA 1 e B AT e S A

o Jb B ARG i Northern highbush blueberry cultivar

e w G IR ARAR it Rabbiteye blueberry cultivar
c@ * o B B A AR Hi#h Southern highbush blueberry cultivar
o o EHUAE fHFh Cranberry cultivar
R x AR B B A A Wild species
~
2
<
£
.......................................................... 2
........... Ko, 8
2
X * N
" £
X ox =
A

AEFT ¥4 1 Coordinate 1
(21.61%)

E2 FREHERH. BUERMNEEERTEMNELIRSN

Fig. 2 Principal coordinates analysis of wild Vaccinium species and different cultivars of blueberry and cranberry



Fang Qian, Zhang Yuanyuan, Yang Yuting, Huang Miaomiao, Fu Qiaoli, Zhou Huisha, Chen Wenrong, Zong Yu, Guo Weidong.
SSR mining and polymorphism analysis in leaf transcriptome of blueberry.
1366 Acta Horticulturae Sinica, 2018, 45 (7): 1359 - 1370.

NHE— D o Wil R A Y IR AL T 5, XHEAT 1R TAIEREARI R, 45 SRR 39 fifh
AT LAZE Ny 5 A (3D

¥ f5 Culfcoast
435577 Emerald
1B55#] Berkeley
i Bl 7% Brigitta
%57 Bluegem

#15% Duke
BE Reveille
% 520 Biloxi
A Millennia

BV Jersey

%= Bluecrop

IHF Reka

Bk Jewel

BB /R O’Neal

B Sharpblue

WA Elliott
WA Star

3% Legacy
h 5T Bluerain

\ BRIk Hollister

38 D1 JE Bain
L'_Eﬁ]ﬁﬂ( McFarlin

LT Stevens
4{ BRI V. bracteatum1
2 LR EEAG V. mandarinorum

& UIEEAG V. delavayi
] R I2 V. bracteatum 2
i BISE V. fragile
[ ZHRAEL V.duclouxiil v
4‘35—_|:£‘ﬁ5i@$§2 V.duclouxii 2
>0 ZHREAE3 V.duclouxii 3
g O Y henr1
] ToABHEAF2 V. henryi 2
4 5k Echota
% W22 A Bluebelle
i Nobilis
ZF Anna

B, 5514 Ozarkblue

P

0.1

3 TREEERT, EHERMRERERETE AR
S EFTURET N AR SRR
Fig. 3 Phylogenetic tree of wild Vaccinium species and different cultivars of blueberry and cranberry

Numbers on the edges indicated the bootstrap values.

1R 3 ANk AGBAR LR 5 AR R A AR, 1 A SRR S A AT 4L
ST AL, A b AR AN R AR A 4 AN, b SEERET . (R A CERRT 3
Al ARG A SRSk RARF R . LITRL 4 > SoBlia i Aoy 3, I8 003 R e ARG A 2
CHERG A SRAR IR ). IV 10 MG R EF AR BT 41V i 2 AR IRBAE A CRESEN M
DT 3N HI R ARG A L AL AN IR R 1 AN b B A A (3L
T . ALV 45 KRR WIRE dh Fh SRR PG A BN 5 Sl ah b oA s S A
IRV 2R G5 9% AR AL A R it b BE S
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3 Wi

3.1 A% FELED SSR 3 S Y R4

AHFFEM 103 460 & Unigene 75 3L R0 H 22 058 /4N SSR £7 £, SSR A7 s R 4SRN
21.32%, T HE (2.67%) B (5.3%) Mz (16.53%) (E##%k %, 2008; [FfE 55, 2010;
G %, 2011); SHIER 21.74% (Jiang etal.,, 2006) . HIFL[H) 20.37% (BRF5/T 4%, 2015)
UL, (HIE R T W HE R A KM 32.51% GIRERH %5, 20160, IR SRR &L 5, alfEe
YoAp{E] SSR AL s B S AR AE 2 7, R RN SSR A7 S RS E E AR (Yue et al., 2014;
BRF5 7 %, 2015; SKERH 45, 20160 o MtAbh, BRI R EST $d e vh £ (5 25 DA R St F 5 2 21
A% B RUEAN A 208 i SSR A7 AR HE S 22 7 GGEIE AR 25, 2011)  HRFFiTa H, 7E &Y Fh EST-SSR
SR =R E S RIS E &S (Liang et al., 2009) , /UM FHAEY UL R E S
NEFHA (Kumpatla & Mukhopadhyay, 2005) ; {HEEE KL TN, BIEAPFTAEN, 7E8
Kbk 2 [P0 F A 320 (Yueetal., 20145 BEF57 %5, 2015; EVEVEE %5, 20165 5KERH 45,
2016) HRIL SSR EEETF UK ER NE.

3.2 SSR R ZASMAMERMLER

AHFFTH 15 %) SSR 51 W47 3645 20 1 A7 RS o 525 DRI BRI WL 52 2% 45 B v T 10 N AE AR o 5 R
mbh CEEIR 45, 20105 ZHEAR 55, 2015) R TE R, REIFE B SSR A7 s B A BN+
B2 BN FT CUBAE AR at Aoy 3, AR IEAFE 1 A A AR A B A A B
AR A LLAR S AL S T 2 A S (Klepo et al., 2013) , X8 H SR T =4 fstfE 48 72 R
W E M TAEAR B EA R Y8 (Zamir, 2001) o SSR 4p 57 457 3 DR b g8 Fb i 5 S S L2812 B
H T Z Y7 . SR (2016) FIH 6 X7 SSR FI1¥X 73 1 314 43 FaL 5 b Fh, 1875 855 (2014)
fFEH 20 XF5140%) 96 1y EH &M IAT T 582X . AW 5 % SSR BIMIFERL T 38 1hid )&
TR, BABEMX R . FIHIX S X5 P 1 Bk & dp i P S0 v, A BT
YEYHT AT IHIREL IR G, A B R P R AR R R B R A . X T AR A R
RE SLRE e S A JE DR AR SIS 1 e v B L B RS, AT RLE IS E 4B N SSR I MIEE T
AT
3.3 WRBHRIEASRMABERZEH

FIF SSR [HIAEA 4 BUEAE , 43 %t 39 1 MG B AT 1 EARFR AT AR dr, ARG
AT ER) 5 SR T 2 3 HE A S B L A P RERAT BT AR M 3 AH, W R AR LR SRR
FEA B B AR M [A] B AL 1S SN . SRR T I 45 IR 5 3 ARBR AT ARBL, g AR it Aok — 2
KI5y AN R s H 5 R ey ARG . b AR A S AR AR S PR AR - A —8 A T TRV
RARLE TR, A SRR RS S SR A, B RO S AR A RGO R . G AR
HIBLDEE G T 1950 45, “WE=FE". “HUE" A FEPN S S FhoE B A BT B R AR R R R R
AR UHEHF 55, 2017) , TSR A AR — B85 A 1) v A0 ) FH Ao 75 Bl i P B) BE R A A K, &
B RY T 0 A BE AL A B 2 ARSI R (FRIR AR 55, 2015 XA & 55, 2017; REWE 4,
2018) .

XNEHFEE (2017) BB RRBAZNHERE (V uliginosum) FL G 8% (V. vitis-idaea) 587



Fang Qian, Zhang Yuanyuan, Yang Yuting, Huang Miaomiao, Fu Qiaoli, Zhou Huisha, Chen Wenrong, Zong Yu, Guo Weidong.
SSR mining and polymorphism analysis in leaf transcriptome of blueberry.
1368 Acta Horticulturae Sinica, 2018, 45 (7): 1359 - 1370.

FRIAIAEEBOR ISR G F2, 1K AT BB T b 3 0 5 R % (0 i 1 222 S PR s L 51 3 100 ot Ao
o ] B A M AE — B I EE RS, ANBE R A RS 2 AL 5 A R AR LG, SRR S A CIERY
55 SRR SRR kA JE B A A B AR ISR GO0 Ry S S b 5| Bh T BUK) R RIS SRR 5 (] 3L [
(R AL 1S S S5 SR R I WG B AT RS O, AT Re 2 MR R ILEVE R 80 CIFE 58, 2013) o 3K
e R ERELL ‘Chatsworth” (V. australe) F1 ‘Brooks’ (V. corymbosum) 5 NEEFERE
FSCER it A, T v AR ot A ) 3 SR 1 SOk E T V. corymbosum, A&V IR 5 HoA B A A
R, WHHBEETFIBREZIRA T V australe. 72588 P G i fpik & 1 E 2%
1, A 5 0 AR R v MBRAGG it Ao e 58 P RIS AR A S A SERA” L b AR 5 R MR 2% 22 3R A
R SERIIFN CERER SF, 2010) o SEERRIT T RS FEREAE, EKH
SRGR R I TVER ST B B A AL T 5 DI, R b R B AR R E A B AR AR R
s Bl SRR I A, B RIEFHIN AR .
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