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Trizol . RNA 4838050 & 3 ™ i 38 R U6 I 4241t
FIAEN 2 B B BT A 2 RNA, 78 3 B &L RNA
B A DNase 1,37 “C/k# 30 min Z:fk5%4Ay DNA, f#
FH 2100 Bio-analyzer( Agilent Technologies ,Santa Clar-
a,CA) B RNA Bl WEBEH st vk A I & RNA B i i
My EE . F Oligo-dT #% ¥k (QIAGEN) ¥ mRNA M
F).6L RNA a3 B8 ok, 2 J5 % mRNA B BOiA
W H 2% ol (fragmentation buffer) , {# 22 23 .8 A
B. #RJ51% mRNA 4% 58 cDNA: Bk TR H
BEAL 6 bp 519 5 5% kAL LS —4% {1 ] RNase H Al
DNA RGBS B AME. AR cDNA J Befifi il
QIA P PCR 57 &2 M4tk 4ifk cDNA ;B
% EB iR BRE 1B E R poly-A SR 5 #E#: Bl
Pk T BB M BE R ik gk, BRERIHRE
filpdE )2 i PCR £ AR X & He 4% 3L 1) <DNA #4793
ARAFWF SR, T S B Tlumina W77 & (M-
mina HiSeq™ 2000) #ATHI % M, A ED , P
N 125 bp. TR F1E GenBank(SUBL709548)
L2.2 HFAAYEEESHT DESIHNFHE
FI G575 (Raw reads) S84 & , 048 J£ 51 B & L8
BERE R DA H A SR Perl #2742 LB AK
RS REMT 20 AR 5090 #) R E2 B
PSRBT 520 BALE LR D AR Bk B R
B IR E $F 5 (Clean reads) 4+ HEE ;) fH
J Tinity % 4 Chttp://trinitymaseq. sourceforge.
net/ ) FEATIETUARYF 72 H ¥ 51 (Unigenes) 4142 , 3+ 4t
THHE &, K B 43705 4) Unigenes D g B, Fl H
Blast % ff (http://blast. ncbi. nlm. nih. gov/DBlast.
cgD5 GO.COG.KEGG F1 Nr A8 i #0481 #5417 L X}
315 Unigenes MINRENS B35 SHEYFE W 81
% (http.//planttfdb. cbi. pku. edu. en/) #AT L X, 3
PEE R F IR L7 ) $EAT e 1 6) S Hi MR RN 4
B (http.//pradb. crg. eu/wiki/Main Page) H. X,
IRBIPLHER R 5% Unigenes #4748 7 FI
4% B WebSat Chttp: //purl. ocle. org/NET/web-
sat/ )5 SSR {7 s AT 41T
2 HBRESW
2.1 JRLRITE) Kpise

MFE 1A LB, MPAL1E5] 8 989 210 4R 1R
Fol, MmEERE L1 GHET GCEEN
47.10% ., HA RGP ELT R 3 328 &, &
0.037 %, JREARFRI N 134 646 25, & 1.5%, HA
H R EAI TS, 29,5 2R FF A8 98.5%,

102

ZREIM P BT, R 2 AT X F SRR
8 851 2365k A B ¥ 4 AT PR LR BT 41 929
ZAETTA M ST 22 B (Unigenes) , 235 Unigenes (195,
BRIEHL 24. 733 4 M,GC &8 H 44. 9%, Unigenes B
JE B AR 201 bp, BACIAE] 11 980 bp, FIK E A H]
589 bp,ix £t Unigenes AR FEUNRLL 100 bp [l B
HEATAI K 200~299 bp TLEN B E &£, ik
£ 15 031 4%, /5 35. 85, LA G REE K B RIRE N, X [H]
P9 Unigenes ¢ H Z8n# 8, #3531 000 bp f# Uni-
genes 280K 6 231, |5 14.86%, # 1 2 000 bp i
Unigenes 28808 1 377 40,5 3. 28%(E 1), M4
%% Unigenes IR T3 H R E . 7€ 11~100 14
Unigenes i B & £, 5k 19 330 4%, 5 46.10% , H
W 1~10 4~ B0 Unigenes, 2L H 2 7 805 4, %
18. 61 %% s I Ji5 & JL 4R 7 51 4 B A9 32 7, AH B 1Y
Unigenes $¢{ H 238 i#a %, H it H 48 & Unigenes 41
MR FFIRE 10 000 4~(F 2),

*1 a5 EES T

Table 1 Summary of raw reads

BRI BRI MREFFIS BREFIH AHEY GCHE

Number of Number of  Number of Number of Total number GC
total raw adaptor low quality  High quality of bases content
reads/ %& reads/ %% reads/ %% reads/ %% /nt /%

8 989 210 3 328 134 646 8 851 236 1 106 404 500 47.10

x2 Unigenes gtit
Table 2 Summary of Unigenes

Unigenes & EWHEK GCEHFE
Number of Total bases GC content

Unigenes K 5B Unigenes E K &

Length range of  Average length of

Unigenes/ %% /nt /% Unigenes/ bp Unigenes/ bp
41 929 24 733 400 44.9 201~11 980 589
=
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Fig. 1 Length distributing pattern of Unigenes
2.2 Unigenes 778
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Fig. 2 Sequencing coverage of Unigenes

B RE . R— e R 19 R LA
HIZhEE. V5 R AR A ST 4 Sk 20 40 B 43
2S5 15 T BRI TIBE ;43 T B B X 4 R it fk
EYE G R TE ST 12 R N AR Ui, W
KA FPIIREAY Unigene $( B A%, i £ A9 20T
L35 12 601 2%, G240 HS A, 38 12 073 25,4351
295 8 Unigene ZLH K 300K 3.

2.2.2 KOG @&® MNE 47 H, KOG & 3
19 1494% Unigenes, &5 2 Unigenes $t & M 45.67%.
X7 BRI Unigenes 435135 K 25 # EZAHT)
BB, BRT 5 628 4¥ AR H TI6E, ¥ X5 5
U E S R EEEE &, - THRE 1 Uni-
genes LB & £, 2~ 3 649 &, /5§ IF B Unigenes B

*3 ETF GO #EREH Unigenes R B RH =
Table 3 Functional categories and corresponding number of Unigenes according to GO annotation
AR Unigene 4 il oo Unigene ${ & S FIER Unigene ¥ &
Biological process Number of Unigenes Cell component Number of Unigenes Molecular function Number of Unigenes
[Re/pan 12 601 ZHA 9 029 AL IS 11 993
20 AR 12 073 20 LR 9 026 Zh 11 178
B—MEYER 9373 pail B 7189 iR yEdE 1118
- 1185 oS 4580 ST IR 453
RSB 3774 RS 3166 BIRG &% R FIEHE 392
ENL 3517 RS RS 2 969 S TR 224
A 2 PR ) 2 R A R 2 590 RGTFEEY 1973 SFIIRE A 177
EHR 2 005 Eiilos=sS 516 B TE M 147
ZMMBEY R 1370 HashX 236 METEME 95
& 1161 RN 182 BARE G FHFEE 74
2 bur 1017 B 94 AR R ST e Bl T 30
E2y/bun . 616 W 94 B, TR AR M 22
GERERHR 327 | T NN % 12
XS 286 S 11
H R 115 YA SN EE I 10
W 111
PR 57
B3 28
il ] 4
F4 #TF KOG EE#Y Unigenes ThEER A R AR =
Table 4 Functional categories and corresponding number of Unigenes according to KOG annotation
T e Unigene ${& iincs i) Unigene 4
Code Function Number of Unigenes/ 4% Code Function Number of Unigenes/%&
A RNA fn T gt 2116 N L= 21
B Pfa R A 495 6] BRI IT&, ST HE 3 649
C REE A = FEE{k 1199 P ToHLE Ti5E FAE 616
D A0 R A A A R e R K 747 Q WAEARBY ALY & B B8 R o g 962
E IR A #558 FRET 852 R HHLIER 5628
F B BR B #%58 AT 277 S B Sl 1505
G BRI s E R 1312 T {55520 3479
H R E A 228 U 41 B A R B B 1806
I YA i 1053 A4 B AL 210
7 B, BRI AR 1482 \4 bl By gl 80
K 233 1 805 Y e 152
L il EHABEE 790 z o 647
M nHEE/ B/ A B AR 386
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19. 060, LR IR A5 58 SRR 3 479 25 . RNA
IMTFEM R 2 116 %4, ¥ K484 45 4 /9 Uni-
genes ¥ /b, (L 80 4%,
2.2.3 KEGGIE M35 o, KEGG iR FE1t
TR 13 072 %% Unigenes, &5 & Unigenes ${ & K
31.18%., ¥k 5 MRMINBEAFI(A 20,18 P~k
TIEeZE (B 25,129 L EARMMREERK. 5 A%
SR DA, REdishm SR B,
4 ZERMMRENER; DR EE B AR, LIEE
HIaMEERS 21 B2, 3k 3 L RERRBHER;
DMEFEALE, BEEHR IS FHRERE S
HAMEE 3 A~ 28, 38 21 L BRMARHERR R DR
K, wIEGRKIE PR 2 ERBEN  Z R AR

B Re R AU BRI ek AR ™
YIS BB R T A RS &5 R
ROARIEE W R & RS AR iR B L &
AUARIEE 11 4> B 283k 99 5 BARAREHE B H 49
AY., AESERENX— B, R & E 2 &5
iz, WEENREHEE R Unigene $E ML T3
ETARE,

# 5 KEGG iEFEH) Unigenes ThEERFIR
HEHE
Table 5 Functional categories and corresponding number of

Unigenes according to KEGG annotation

KEGG A % KEGG B % g e HE
Number of
KEGG_A_class KEGG B _class Pathway
Unigenes/ 4%
il iPer BRI 4 658
Wl A ez a4 2 358
BiiE 1 71
s B E23 8 1811
& SRR 7 1043
EHRIFEE 3 404
Rt KA AR 15 1430
IR 5 982
HERAY 14 880
HR B A 14 720
RER A 6 485
BB 2 386
HewAENRBE LY & 12 355
B A A A 11 351
HERHRONRH 5 294
BEGER A A S R 7 257
TR & W 8 238
EXE¥ IRIEIE B 2 404

2.2.4 Nr @B AFE 6 alm, fE LA 41 9294
Unigenes H7,30 738 8B4 8% Nr B4 £ ST i B,
BATIE XN B 1 960 5% & O K 44 18 J¥ 51 (coding
sequence,CDS) ., X R 2 A i 4% T 514 BE LA 100 bp
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B —A X ], 7 A 7E 200~299 bp MEH &£,
IKF] 1163 4%, K BB A R X TR] B 28 15 40 5 )7
FUgE 2T R, g 1 000 bp AL 11 4%, &
5. 0520 » ¥ A K I 2 48 1 1 400 bp i 8 (1 57 4t D
Fe41) .

6 Nr #IEEEERER Unigenes Xf

KERXEE CDS BE
Table 6 Unigenes annotated by Nr dataset and the number of
corresponding CDS in certain length range

KEX[E HE KEXE HE KEXE HE
Length range  Count Length range Count Length range  Count
/bp /% /bp /% /bp /%
<200 81 600~699 41 1 100~1 199 3
200~~299 1163 700~~799 12 1 200~1 299 1
300~399 404 800~-899 18 1 300~1 399 2
400~499 149 900~990 6 =1 400 0
500~~599 75 1 000~1 099 2

2.3 ¥55 Unigene #=1E

2.3.1 EREEF R 7 OHL R R
41 929%% Unigenes 1,884 £ BB %% FH T4 F
B, FPp K 55 A5 H 143 % Unigenes fLEKZ
i) 10 K F W F K IE S 3 GRAS.MYB_related,
ERF.bHLH, WRKY,C3H,NAC, Nin-like, FAR1 I
C2H2, BEAT 7 4 &8 7T 68 i) %% 5% A F Unigene K
4.19%~7.01%,

2.3.2 PiMEEE  MFE S WAL, EEMRIREN
41 9294% Unigenes H1,2 261 &£ B AP F FH) 45
1E 23 & 18 % i, Horh RLP.N.NL,TNL.CNL.,
RLK } PLK-GNK2 R 2, 7 5 & #% % H
Unigene M3 34. 94% .15.75% .14, 64% .11. 10%.
9.86%.9.24% & 5.13%.,

2.3.3 EST-SSR MFE 9 v, B F IR 15A) 41 929
%% Unigenes W', fU & 6 591 2% f#] 5. 5 & /¥ 51 (single
simple sequence repeat,SSR) v /5, BLHt A E | EE
6 YK 1Y) Unigenes X 2 £, I 1 538 4%, & B AW
23. 3390, HIR S B EAFH R E 7 KA 5 KK, 4
B 992 £ 962 5%, 4% i BB 15. 11260 14. 60%.
&7 SSR 1 Unigenes H1, AT 2 SN RE,
HAMKK SR 3 BREE 4 BRI 6 TRIELAN 5 Bi3E, 251K
4 614.1 692.128.93 Fi1 64 4,4 5 70.00%0.25.67%.,
1.94%.1. 41%H1 0.97%., & 2 IR E R I SSR 751
W, L AG/CT Hydsess b 2 BRI E R Y 9500, 4 B
B 66.5% , He AR F I 2R #3550 TF 10%, AAG/
CTT BEEMTI &K% 55 8. 2% (K 3),
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®=7 EFEFRIERBERME Unigene 82
Table 7 Families of transcript factor and corresponding number of Unigene %
Unigene ${ &2 Unigene ${ & Unigene ${& Unigene ${ & Unigene (&
RIEBHR RIEBHR RIRBHR RIRBHR RIEBHR
Number of Number of Number of Number of Number of
Family name Family name Family name Family name Family name
Unigenes Unigenes Unigenes Unigenes Unigenes
GRAS 62 bZIP 30 TALE 12 M-type 5 EIL 3
MYB_related 59 Trihelix 26 NF-YC 11 DBB 5 RAV 2
ERF 55 G2-like 26 HB-other 11 CAMTA 5 NF-X1 2
bHLH 54 Dof 23 1LSD 9 AP2 4 E2F/DP 2
WRKY 46 HD-ZIP 22 COike 8 Whirly 4 WOX 2
C3H 46 GATA 21 ARF 7 vOzZ 3 HRT-like 1
NAC 43 TCP 16 NF-YA 6 GeBP 3 SlFalike 1
Nin-like 43 HSF 15 BBR-BPC 6 YABBY 3 HB-PHD 1
FAR1 39 B3 15 BES1 6 ARR-B 3 SRS 1
C2H2 37 MIKC 12 NF-YB 6 CPP 3 EIL 3
MYB 33 SBP 12 LBD 6 ZF-HD 3 RAV 2
* 8 HUMEERR RIBRE Unigene $E 2t 665
Table 8 Categories of R-gene and corresponding 60 r
X L
number of Unigene % ﬁ B 48
\/ = 36 +
FIEZFR Unigene BB FIEAR Unigene BB FHEAM  Unigene H & r;‘ %
o L
Family ~ Number of Family Number of Family Number of &\E 24
name Unigenes name Unigenes name Unigenes 12 0 ) . .
RLP 790 RLK-GNK2 116 L 13 O T e e
b URQ<LCEEEBHUOUUDEOEOEEE S
N 356 CN 61 RPW8-NL 6 SOLwQ3000<T5EES
. T 2<0CEpvuUtooIXLO
NL 331 Other 48 RLK-Pto-like 4 < < j T OO0 O E G Y E X
< < €< 22 <0 3T
TNL 251 T 42 RLP-Malectin 3 S
CNL 223 Ptolike 30 N 2 p
RLK 209 Milorlike 25 RLP-Malectina 2 L Motif

£ 9 EST-SSR ZEAI K HMEY Unigenes #I=
Table 9 Categories of EST-SSR and corresponding

number of Unigenes %
EFEERH HEEIEFWEEE Base number of repeat unit i
Number of 2 B 3R 4 5 B 6 A ’ii
repeat unit Di- Tri- Tetra- Penta Hexa-
4 0 0 103 41 77 221
5 0 921 19 18 4 962
6 1116 413 3 3 3 1538
7 779 208 1 1 3 992
8 714 74 0 0 4 792
9 638 28 0 1 0 667
10 510 11 1 0 1 523
11 256 6 0 0 1 263
12 110 7 0 0 0 117
13 39 5 0 0 0 44
14 5 5 1 0 0 11
=15 447 14 0 0 0 461
Eit Total 4614 1692 128 64 93 6 591

3 itig

AR, E AR I B BT 5T B g N, 76
M, EEE PR R RRTS FsRli
sFTCY, fEEPE BN AEAEAEY RE
RO S Y BRI %
FERED I & il 2k D I B R AN AR ) 1 B 2R Y

B3 EST-SSR fOHERF S0 R 8 RZY L 51
Fig. 3 Motif kinds of EST-SSR and corresponding percentage
BRI RSB FT 2R 20 ATk PR A A, 1) A 2R A
LM R FRERME R R T - TS T B 2 M
IR Y R AT O & i A KR X A A
O HRABTFR R 2, A1) 2 4 7 1 2 AT v L B
FH, MARERERBGFHE A, BN E
TREAEEDD . WRAER MR LR A
%, BRI 5 s A AT I
FeRE S Bt B R R K E S
A FREEH  T LB Ko o 1 B PSR L B A 2
Rl B
&2 30k
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Lowbush Blueberry Variety ‘Blomidon’

WANG Yunsheng' , WEN Guanggin’ ,NIE Fei®
(1. School of Environment and Life Sciense,Kaili University,Kaili,Guizhou 55601132, Botanic Institute of Guizhou Province,Guiyang »
Guizhou 550004 ; 3, Biological Institute of Guizhou Province,Guiyang , Guizhou 550000)

Abstract:In the hope of increasing the understanding of molecular mechanism of the growth and development of

Vaccinium angusti folium ,and establishing the foundation for the molecular marker assisted breeding of dwarf
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blueberry,cultivar ‘Blomidon’ of dwarf blueberry was selected as test material ,and its young leave transcriptome
was sequenced by the second sequencing technology and then was made biocinformatics analysis, the aim was to
study the functional genomic information of lowbush blueberry. The results showed that, total about 1 G clean
reads could been assembled into 41 929 Unigenes. Among them, Unigenes were involving 45 kinds metabolism and
physiological function of biological process,cellular component and molecular function according to the annotation
results of dataset GO; 19 149 Unigenes could been annotated by KOG dataset, which were involving in 25
metabolism pathways; 13 072 Unigenes cauld been annotated by KEGG dataset, which were involving in five
major categories, 18 middle categories,and 129 metabolism pathways; 30 738 Unigenes could been annotated by
dataset Nr,which were mapping into 32 949 code regions of protein. In the meanwhile, bicinformatics analysis
showed that 884 Unigenes were the transcript factor candidate of 55 families,and 2 261 Unigenes were R gene
candidate of 18 families, total of 6 591 SSR loci were detected, of which 2 base repeat SSR accounted for
about 70%3.

Keywords : bicinformatics ; lowbush blueberry; transcriptome ; high-throughout sequencing
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