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FLEr B — A B SR S T RN A (B A b
78 STV VR T4 & AR G R A H B
o TG, ISR A DK 21 5 Y TR SR SR I,
R S M S SR VR DR A R OB R,
B TAE 5 40 Bh B P B 85038 R B R AR F
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VRN AP R ), 7 4 2 DR 2H 50 ) PN k473X 5 T
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IF1 2 o

DA 56 3 R SR S m] ek ] T 4 O 0T o 2 A
HE AR SRR IR 2y e as HLEE . R,
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SERAEKIERES, et HRE RS E e B L
L A 1) TR s dr 2 R e, SRS B DAL
NE, DT AR S EMIE YRR, K5
AR R e M B A SR 0 AR TE SR S Y (F R I
KA 45 1997; BTN AT A1 75 12012) 0 2430 L%
TR B BN BRI, e R . B4
Bl o 6 0 B S PR I R L TE R B Ak N R A
B SRWE RN S AT A, AT AR ek
AR R, X R RE A R nCT P A
1 3£1997; Beriiter 2004; X [N #i F1 4 75 1£2012).
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JoRREE L, i S SR SR R 4 L 11 o B R A B O
AR EEEN TS ER%E1999). H
T, ILALE AN R AL IS T O R . 222:(2008)
PN SR RS B H 4 B A5 B — DL R A
H &5 T RAEAE I L BB %32 7. Fan§(2009)7E
SER ORI T — B AL TR R i T
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AN TR (5532 T e 5 4l e T N TR 1 40 i L 2K b5
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TEVHITE AR R e — e fig i #ia 1, Bid I
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A —F(Kunihisa$2014).
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FUAR OB (] 1] P S SRR SRV R L TR R
BEHLEIR B AR5 .

MRS 7EE

1 RIEHREESR . ALAMEE RN E FIRNATEE

RIS AR B L 2R R R
W, NPk E £ F M Hr 3 R (Malus domestica
Borkh.) 4452 J5 AR S, DL IR E - FER A4l
SRR JEARW2 ) R SE, J& S TRRSE R 2828 J5 AR
Az ) . 201548 F 19 H 7E JE S s s U A 47k R
2, FIWZ-103F 55 56 QG E 8 AR SE R 45T e
AR STV PR [ TR & B, R AR I e 4 R
SEATAF M E SR, PN v EE BT & 21K
A& B E AR, T-2015459 F 17 H R4 H 52,
FEH IR B IR, FEVR A P ¥ 1, —T6°CIRAT, LA
F-UK A% 3z i B b A BB R AR RHEE IR A A
HATEE DM 75256 . MRNAF]H RARA 7
MRNAR T & HEH, $EHUS 43 71K F Nanodrop
Qubit 2.0, Aglient 210077 Vs MIRNARE 5 (1) 46
FE o IR BN SE ML A, DUCRAIEASE 5 4% R it 1
AT ST
2 RNAXZEEA B R 3048 73 #h

FEAAS I A 4% J5, FIEERNASCE, @R+
K0 T RNAFE 5 7 577 £ [E7490, NEBNext”
Poly(A) mRNA Magnetic Isolation Module]. %%+
FRARR: (1)FA5 A Oligo(dT) I REER & 4R B4
PImRNA. (2)FfFragmentationZ% 4y FITmMRNAE R
BT —PCRETFENLITHmRNA. (3)LAmRNA
NBEAR, FZSBEEBEAL G196 2R — 2k cDNA%E
SRIEIMNZE M. ANTPs. RNase HFIDNA poly-
merase 15 5 — 2cDNA%E, 5| AMPure XP
beadsZlift.cDNA. (4)4li1k 1) XU EEcDNA F 347 K
e . AR I ERN 58k, FAMPure XP
beads# AT i BER/NERE . (5)5 5@ PCRE 4243
FcDNA X %

SRR SEUE, J3 8 A Qubit2. 0 M1 Agilent
2 100X 3L 2 [ JEE A e A\ Be R /NEAT R (1)
8 FHQubit2. 0 AT #1120 i &, 1 ] Agilent 21003 3¢
PR3 N BOR/NEAT ARSI, 4 N v BOK /N6
AR A WEAT T 855, (2) HQ-PCRI 5% 3L
PR SO FE AT 2 2, SERUERT . R G A

J&, FlllluminaHiSeqil 5>~F & #EAT i i &«

X S AE AR BEAT e, BRI Rk R A K
G 2 B RAS 5 & 1) & 4% 3 (clean data). F)
F TopHat ¥ {':(Trapnell452009), #4 & & Hiihs 5 fi
JE 12 2% B N A HEAT PP A LL ), 3RA5 LU 21 2%
JE DRI 2H e s A Pk PR 4 DL AT 4R (mapped data).
AW 7T L Z A FIMalDomGD 1,01 25 7% 3k [A 41
(http://www.ncbi.nlm.nih.gov/assembly?LinkName
=genome_assembly&from uid=358)# 4T3, #t
TR UL RC A, AT B KRS . Bl
AL A 6 S5 0 5 S o & VA, 2R AT RIS B
My BT EERUR RS o AR I PR EE A [FAE i BAN (]
FEmAT KRB EFITER KRBT ZREE
R DIRE BB 7 LE B A
H GDRE 4 [ (http://www.rosaceae.org/) H [ 3
ZHEENAVL.0pIEAT 170 M, ZEF DhRe 22
MNHILRN AL e
3 ERFRIEEENEE

R Tk B H R S R L S AR SR IR K
S, T BN A ) B A 4 DU E 32 4 (mapped reads)
()% H A SR K B0 AT 0 — 4k o AT 5T R H
Cufflinks 4 ] Cuffquant f1 Cuffnorm2H £ #4773
Hr, KA FPKM (fragments per kilobase of transcript
per million fragments mapped){F i & 4% 3¢ A i 3
PRI IL KP4 A5 (Trapnell5$2010), FPKMiH5 2
X

FPKM=Lt0f B 5 — s B i BB B/ L
XF BN SR B B R H(H ) < R A K
(kb)], 23, EOX B — oA B BB H 4R
MuiiReads %y H ; Loxf B A B BUa 2, DA
10° A By FEFEARKFE, LLLOPANIREE Ay 5 AT

72 RIE I Hr i HIDESeq#k 1 1#E4T (Anders 11
Huber 2010), K75 PIANHE i 2 [0 i) 22 57t 3R 0K JE A
£ R R RISTER RIS R F, 822 7455 (fold
change)=2 H 4% & I (false discovery rate, FDR)
<0.0ME Mk briE . X5, 2 RSB RSAE
(AH) B RIS EUAR, B R R I 3 2 a0t 22 7t B
F Pl (P-value) AT R IEAF 21 . T sk 20
J B 22 S AR 3K 43 B 2 R K R 1 5k AT 3 TR Bk AT 4
SL G R R IS, 2 A AR AR S A ) A, Rk A
17 2R RE i R, R A T 2 A Benjami-
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ni-Hochberg & 1F 77 V0T i A b B Ao 564 21 11 I 3%
PEPEIFATIZIE .
4 EFEFR

K H Blast® /4 fyblastx #2 /7, LIRS R 2 7
RILFEZIR PP HIAE Jyquery 7 471, 5500 2 H) 22 H
J H\ A e AT BEE, DA BE S & SR Hhide B
I — 2 P FIE A Lo 25 2R, B o0k B 208 1
A REAE B MRS R R VRS B . R ) 2
7 508 B FENR A Swiss-ProtE 4 =, 4 Fx
53 N AR T A& 8 E 57 51 208 2 (non-redundant
protein sequences)f1UniProtKB/Swiss-Prot#( 4
(AltschulZ£1997; X yk2%2006; Apweilerss
2004).

SLINEER

1 RIABAMERYE =

MEIREH, B17. B7. B25. 71. W21Hl
118X 64N 448 J5 ARAE IR 1 SR S T v PE R ) & &
K, B5, 108, 129F11421% 4/ 4277 J5 AR AE Bk 1)
ST TEE Y & s . AR FLR U H BASE R
beas, 220 S Se i PR ) & 8 2% R 213% LA
Fo FBEGIMAE, 1295 5458 5 R Ll E
PEE T4 & & 0 B T A 2% 28 5 AR R 2R Sk,
KR T H AR, BRI IR RS AR R

IH IS HA R, & ERR— MR RN
AATEE Y & B N10.67%~11.90%, “F 3518

R 10WRZ A Ja A IR A R S ATV PR [ T4 35 5 (%)
Table 1 The soluble solids content (%) in the fruits of 10 apple hybrid plants

KU H A B17 B7 B25 71 w21 118 B5 108 129 142

8H31H 11.15 9.82 9.57 10.78 11.03 18.60 15.63
9H15H 11.57 11.13 10.67 11.90 11.72 11.03 15.73 15.03 22.37 16.22
9H22/23H 13.23 11.53 12.40 11.10 12.20 12.57 16.80 17.23

11.34%, & & — AR R S S 10 m] 3 1 [ T2 4
B EN15.03%~22.37%, “FHIME17.34%, AELFE129
5 11 v P A A 3 AN R R SR S R 1 [ T )
TR EIME N15.66%; &S B A B AR A
[ T4 S A B 2 v o O R IA  [E TEA) E
B2 3k F3.13%LL _E(15.03%-11.90%=3.13%).

MEIRTE H, s EE R & E5EA R IE
oA, F BB — AR R TR A H0ORE i A
T TV AR & R, & B — A
SRSTAE AR P AL T T R [ R
Uig o e EE FFR Y, 220 ST AR R
72 5k BN B 3 KT, WOE B SR AT e S L Ay
Prifii 2 B . FEUWHME, LRt Eidts
ALE 1295 FF S dE, ol 56 i 2 20 5 s n] v 1
W] T4 1 22 S 350k B 2 2 K
2 BHRENFLER

10/~ 24 52 i AR SR S ot 1) = 22300 &5
W2, FEAMREH3R1F945~1 161 5ANQ30KT90.6%
1 5 B4 48 3 5 (clean reads), 72.18%~79.74% 1]
T H A LU 381 i DR B9 P v 1) 2 28 DR 4 Mall-
DomGD1.0}i .

FARBU

0
11 12 13 14 15 16 17 18 19 20 21 22
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BT ISR A AT R RS TV PR &
Fig.1 The soluble solids content in the fruits of 81 apple
hybrid plants

3 EEFRIEDH

MFEIFTFE tH, LAZEF A =2 B AR K I
<0.0ME AR bRAE, LR 144 2 R Rk B N,
10N R R iAZRIA, 4R T iRRIA(E4).
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Table 2 Summary of transcripotome sequencing results of the fruits from 10 hybrid plants
PRAEHHI JE IR B Jo B A B Q30/%  FEAIVLACER% B A iHEAL GC&&/%
B17 18416 418 11 609 847 90.61 79.74 3504 752 877 47.64
B7 15 640 357 9969 382 90.98 77.55 3008 560 355 47.44
B25 14 817 632 9452079 90.97 77.21 2852259318 48.00
71 11 096 246 10 907 821 91.23 72.75 3271 141 874 48.26
W21 15483 934 9 893 208 91.05 76.95 2984 732497 47.97
118 10 902 854 10727 123 90.66 72.18 3217264 092 48.37
B5 15257 841 9729 228 90.98 77.68 2936 563 708 47.61
108 9983 893 9756 447 91.26 72.85 2925717 106 48.72
129 16 540 988 10 712 015 91.13 76.73 3231062 807 47.45
142 16 800 806 10 834 683 90.92 77.78 3268 818 230 47.75

3 ARSI 2 R R IE FE ] e AR IE BL(FPKM)
Table 3 The differentially expressed genes of the fruits from two group of hybrid plants and their expressions (FPKM)

EiSE RS B17 B7 B25 71 W21 118 B5 108 129 142
gene56697 71 57 106 65 63 44 18 12 20 18
gene28440 17 18 26 16 27 29 6 3 10 6
genel6639 3 1 2 1 2 1 0 0 0 0
gene39722 33 43 56 34 30 39 12 13 4 18
gene5817 1 1 1 1 2 0 4 9 5 8
gene22267 1 2 0 3 0 0 13 6 10

gene26341 0 8 0 0 0 7 20 13 35 23
apple_new genel574 4 7 3 5 5 10 20 24 27 17
genel8590 8 1 13 15 22 6 30 44 44 35
gene21069 35 13 13 65 56 44 82 119 123 102
genel1018 69 44 8 41 13 47 164 93 276 219
gene7517 0 0 0 0 0 0 1 1 1 1
gene51961 1 0 0 0 0 0 4 5 10 4
gene6513 0 0 0 0 0 0 3 5 9 6

MR AT Z AU B AR BB AT A B, 241
SRS R AT 24> B P 14 22 DN R R A AR ) e 2 5
P AR K 32 R SRR E RO A IR A R E,
B AR E S AR LA IR/ Iy BRI e
FEDN R ARIE, R 5 IR A n] BE AT SE R R
AL VE TR E EAROG . SIANETTE H, 241R
SE IR 240 S B A2 Wi R AT IR O- W 2L 45 7% g A1 S-
FIREF B R MR TR P e e ) I 2 [ R R A7 A ]
W, HE LIRRE, RUIH A A] BEASE R R
Sl PR & AR .

PP 2HL SR I ) ik PR R A A W O 2 O 3 TR
A — AR FE ASH— M A, B
RE PSR EIRRIE, Bt 72 RIS

SR, 220 SR S 8] ik DR R A7 48 W] 8 22 7t (A 0

HIEH — MR IR R R E LI FTEA B (ser-
ine/arginine repetitive matrix protein 1)ZE[H . —A
Ti-12K[FAJFHEEE H3 (homeobox protein knotted-1-
like 3)JEP . — AL bR &KW #1074
Bl — A EEFRKRIFEVEE AR —A -1
S-D-AREBE-5-BEIR & 23 A . — DR RR
REEFERE L SRR O B A 3 A AN R
FE[Flgene6513, 7 B 1% LL KL Kt m G Ay S A ST

R & B K
R

RTINS R
FidEbr. 2 L QTL /3 Hr HEAT B S Al i 1 [H
Py R SR 3k TR 1) ik TR R 5 Az, AR i I I et
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Table 4 The annotation of differentially expressed genes of the fruits from two groups of hybrid plants

B TSE RS z;;g;‘; 5 15 B B Swissprot o 1) i R v B L PRI B PR NR 0 L RV
gene56697  —2.02304 I IOREREN W =R N R ST I 5 Kb, T A 0T [ ]
gene28440  —1.82244 - Y IR R IR AR AL SRR
genel6639  -5.59714 B ELRE IR I Z R 3 B A R I 52 A SR 2 SRR
gene39722  —1.73181 B IRT AT ER]

genes5817 3.068956  EE AR E L AR L FIR N EIRE I 8 A LRI H A SR I R AR LR ]
gene22267 3.245541  HIFRO-H L FE FRFTFRO-F L R B S (3

gene26341 3.132912  ATREI -t A - D- AR B -S- B IR B2 A RE 191t - DA Bl - 5- W A P2 [ 37 2R
apple_new 1.894068 LM EISEEAS TEIEIEES (B

genel574

genel18590 1.828385  ZEfG R RIAEATSITL (] A FRIEE A TSITI [

gene21069 1.592769 MR EA 3R PEHSIEA 3|

genel1018 2326549 AIHEMIS-RRE AR A R MR Y FH L B RE I A RE 10S- B B R R 2 FE R R N [ 2]
gene7517 4725276  HEAFKRIFEEEA AR KR [F) 5 AR (A 3R

gene51961 4425881  AT-12K[APRHE & F-1R FERE B 3 [

gene6513 6.724206 R EEAM

PRI RS ORI IR, 2R 2% ). TR A
I P45 A (1) R F A A5 7 4 Ja DR A i [l PN 42 0 i
AH O IE R BN AT g, T HLSRAF 118 B &K
ik, AT TR F 7 55 2H 0N A i e 3 SR SR sk
AP ) S A R R . AR R TR
B FE R ERE N P e 24 i, — 2R
SR E T & BRI, i — RS R s
T [ T & B R, 24 R AR SR R 3R A
25 K, AFE B R AE P9 B AH DG Ik R 18 Rl 2 24 R
oI TEE ) & R E R . AR OTVEI O R
SR FH RT3 1 [ T8 4 2 B A v TR) 0 Bl 1) R B i
T 2 7 4 B i v 7 228 Hh PT s Ve [ E P0 & EAEAIR
Uity R s PRI 22 AT 056, DAPRUFAEAE 52 24
FEM ISR & B2 F I R R R . RT7iE
SEBR SR SRR M2 (Bulk Segregation Analy-
sis)TEE PR E R, & FANTHE e s L 7 2
ARG KB EMIRER B bk, K
TR R EWIPUE T &R AT 1% .

AHIFFCAE T S 4K B T i v [ ) & &
IR 5w PR 240 SR SR (R R IR AT LU L3, 45
T L H 144 22 e SR BE ], 096 B 1 s
R HEE AR RN . SR 1. At = b-fR
SRV, EEBRKRINEEES . BRE
R H AT -t - D- K R0 - 5 - T I i il 2 46

o IR L GE BLR IR NAITF 7130 F A S w1 [ T4
A OCEE R ML TR, SRR ST T Y
OrEA R IR S BLPR 1) 8 RESH— P L. H
PR I A, 1 A PR AR e B PR g 1 S SR IR
SR VEE TRV R, W e L PR Rk 1 2 S 2 e
T3 S SR S AT A T A 1 2 3 AR

A FROE R DA S BRI R i Ca” IR AR 2R
F P (CDPKs) & 1, 75145 IFI CDPKsid it i 1k
9 T R AN T B0 B 1) 2K BUH - ATPase (Ohto
FINakamura 1995; 235 [251999), AHF5T A K I
7 5 TR IR FIB IR 2R 0 Ca™ M TR 2 1 g, 1
BT —AE O RR 1 52 442 R I 2k R R
—NE T REARNELT TR L E R EREA
BIGHE TR . BEAR 22 S5 308 B DR A 4 v b B Bl
5 DR DA R 79 o R T R TG R TR, 2% B A 1 ol
P& A 0 H A ] e 5 3 SR R ST VA R ) & &
K. HAT, 23058 FA 8 B0 R oo Ve K il
WO R FUARE (TR = 552002), K WA K H &AL
IR FARIE . A Ja TR Y o AR =
ST BB A B T R A R R B o
ZAE WA — AN

B R, VVSUCIAIVVSUC 12 Ffr i 44
SR IR B SR AE SR S B 22 I B iR 2k
TG (Davies®:1999; T Pt §552015), (HF7 T 5% H

I o
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S 8 IR 50% I 0 F kAT 1-MCPAREE, MU £ 5
BUR S EEREACT 1R B, RN b 2 #0H] vSUCT
AVvSUCI 25 A 138 1K (Cherving2006; T 74 i
22015)0 AHIFFE R I — A S R 7225 (R 1)
Kik.

AR N, S SR SR 43 32 I RERE A L
FUREHEATH65Z . FanZ$(2009) 76 3F b R 3L 7 —Fh
SENL T T _E R B a2 F-(MASUT DA —Ffil A4
fi i 12 - (MASOTO6), IX W Fh AN [F] 1 4% 4 1 e S5
SET B M 4R 4. 25b5 (MACYBS) 454, TE I
T EWRes RS LRz 7R M Thae. AT
AARRINA A ZEDS, HRIL T MRt Eb-f.
SRR SR I AT €2 25 b - R 3P SR S STV VR T2 4
MRRR R ESE— PRI .

1- it 8- D- AR Wi B - 5- B IR A 2 (DXS) 2
MEPI& AL I 25 — /N B, 72 RGP &
LR R A (BB A5 2014) o AT S AE AT
T ] TR AR 2 v A 2. 2 R S 1) R B 1%
DXSHFMEREA BEEZ R, HAEMEEER T
— BRI

CREHR, FAVE B TEIRAS T n] I M Y
Y& B S BRI 24 R LR 14N ZE R R
FEDA, LEHT N 70 R R S 2 AR R R s HL
R i s g’ 22 7S M A R B S M) RS |
TEPNR R FH IR R, X L — BB JE ] b5 3 LR
SEEFE R B IEEE TR S B IR R AR WARIE,
511 40 S TR O- HY L 4% 44 Iilg F1S- i 7 2 2 R A i 22
H R FE RSB SE IR o 1K e s LN PR NAJE 703 S L s
AEYEETE AR RVLHIR O T A ERE R . B
o, ARPE X L g5 RAEE A B PR E B
T I e P FR A 3 SR SR Sz T s 1 [ TR AR B
FE R DL R sz e S S SRS ml i P [ T AR 2R
RBERR . A e ROE SR T, HE— SR
LR () AR 22 R 5 3 SR RS m i P [ T AR 3R
MRFR. BfaRERBNE, APFARESHNHZ
SR WD TR 45 R, A L8 L R 75 A S AL
R AT ik — 2P 1 RE

SE MR

Altschul SF, Madden TL, Schaffer AA, Zhang JH, Zhang Z, Miller W,
Lipman DJ (1997). Gapped BLAST and PSI BLAST: a new gen-
eration of protein database search programs. Nucleic Acids Res,

25 (17): 3389-3402

Anders S, Huber W (2010). Differential expression analysis for se-
quence count data. Genome Biol, 11 (10): R106

Apweiler R, Bairoch A, Wu CH, Barker WC, Boeckmann B, Ferro S,
Gasteiger E, Huang H, Lopez R, Magrane M, et al (2004). Un-
iProt: the universal protein knowledgebase. Nucleic Acids Res,
32 (Database issue): D115-D119

Beriiter J (2004). Carbohydrate metabolism in two apple genotypes
that differ in malate accumulation. J Plant Physiol, 161 (9):
1011-1029

Chervin C, Terrier N, Ageorges A, Ribes F, Kuapunyakoon T (2006).
Influence of ethylene on sucrose accumulation in grape berry.
Am J Enol Viticult, 57 (4): 511-513

Davies C, Wolf T, Robinson SP (1999). Three putative sucrose trans-
porters are differentially expressed in grapevine tissues. Plant
Sci, 147 (2): 93-100

Deng LL, Sheng JP (2012). Research progress in sugar metabolism
and its regulation in apple. Stor Proc, 12 (1): 1-5, 11 (in Chinese
with English abstract) [XSHNA], 25 7 #(2012). 3% 5 R 90pi4 Qi
IR R R O . RER SN, 12 (1): 15, 1]

Deng YY, Li JQ, Wu SF, Zhu YP, Chen YW, He FC (2006). Integrated
nr database in protein annotation system and its localization.
Comput Engin, 32 (5): 71-73, 76 (in Chinese with English
abstract) [XS, 75 @ T, RN, KoF, BRRESC, BUARHI
(2006). nrEdE 24T KA. THEPLTRE, 32 (5): 71-73,
76]

Ding PH, Wang ZY (1997). A dynamic study of carbohydrates in the
leaf and fruit of Starkrimson. Hebei J Forest Orchard Res, 12
(1): 48-52 (in Chinese with English abstract) [ ] ~F-#f, £
(1997). FreL B3R RSP iR S B4k, i
JEFRBLRIFIT, 12 (1): 48-52]

Fan RC, Peng CC, Xu YH, Wang XF, Li Y, Shang Y, Du SY, Zhao R,
Zhang XY, Zhang LY, Zhang DP (2009). Apple sucrose trans-
porter SUT1 and sorbitol transporter SOT6 interact with cyto-
chrome b5 to regulate their affinity for substrate sugars. Plant
Physiol, 150 (4): 18801901

Gong Y (2008). Cloning and sequence analysis of cDNA fragements
of sorbitol transporters and sobitol dehydrogenase from apple
leaf (Master’s thesis). Yangling: Northwest A&F University (in
Chinese with English abstract) [3%:2:(2008). [LALE 1z 7 Al
SDHZE K cDNA 38 2 32 Fp 31 43 A (L 18 30). #v: vEdL
BB ]

Kunihisa M, Moriya S, Abe K, Okada K, Haji T, Hayashi T, Kim H,
Nishitani C, Terakami S, Yamamoto T (2014). Identification of
QTLs for fruit quality traits in Japanese apples: QTLs for early
ripening are tightly related to preharvest fruit drop. Breed Sci, 64
(3): 240-251

Li YM, Zhang DP, Yan HY (1999). Sugar unloading mechanisms in
the developing apple fruit. Acta Hortic Sin, 26 (3): 3-8 (in Chi-
nese with English abstract) [ B ¥L [, FK MY, M™iE#E(1999). Hi
83 LS EVE LA T 7. bl 223, 26 (3): 3-8]

Ohto M, Nakamura K (1995). Sugar-induced increase of calcium-de-
pendent protein kinases associated with the plasma membrane in
leaf tissues of tobacco. Plant Physiol, 109: 973-998




IETEAR A 3 RISV R ] T 15 B A SR R DR ) 4 6 PR AL 1 5 70 W 761

Qin JY, Zhang ZS (1997). The transmit of the material of apple in
mature period. Acta Bot Boreal-Occident Sin, 17 (6): 173-177 (in
Chinese) [ZRFHIZ, 5kF48 (1997). 3R B TR O B AL
VEALREI 4R, 17 (6): 173-177]

Trapnell C, Pachter L, Salzberg SL (2009). TopHat: discovering splice
junctions with RNA-Seq. Bioinformatics, 25 (9): 1105-1111
Trapnell C, Williams BA, Pertea G, Mortazavi A, Kwan G, van
Baren MJ, Salzberg SL, Wold BJ, Pachter L (2010). Transcript
assembly and quantification by RNA-Seq reveals unannotated
transcripts and isoform switching during cell differentiation. Nat

Biotechnol, 28 (5): 511-515

Wang XC, Wu WM, Zhao MZ, Qian YM, Wang ZW (2015). Progress
in the research of physiological and molecular mechanism in
development and ripening of grape fruit regulated by hormones.
Acta Agric Univ Jiangxiensis, 37 (4): 604-611 (in Chinese with
English abstract) [0k, ZAR, &&2, 8, T4

(2015). WaR P A R SR B 5 i AR B A B
FUREFE. VLI R MVR 22244, 37 (4): 604-611]

Wei L, Wu XJ, Li SH, Liu SG, Tang YL, He AN, Wang D, Ning
PF, Li ZJ (2014). Cloning and expression analysis of 1-de-
oxy-D-xylulose-5-phosphate synthase 1 gene in Houttuynia
cordata. Chin Tradit Herba Drugs, 45 (11): 1607-1612 (in
Chinese with English abstract) [ZE8§, 0 0t8k, Z=1k4E, i1k
5, EEIE, BUIR, BN, TSR, ERE(2014). AR -
It 4 - D- A A A - 5- B R 5 PO 1 BE IR e P b5 RS A . TR B
%, 45 (11): 1607-1612]

Zhang LY, Zhang N, Pan QH, Duan CQ, Zhang DP (2002). Amylase
activities are stimulated by protein phosphorylation in apple
fruit. Acta Hortic Sin, 30 (4): 455-458 (in Chinese with English
abstract) [FKkvE 25, Sk, WKL, BCKT, 5K KMB(2002). 3
SRR s o AR R R AL RV B O . T 2 2E AR, 30 (4):
455-458]

Genome-wide screen and analysis of the genes related to soluble solids content

in apple fruits

YUAN Ke-Jun', CHENG Lai-Liang, NIU Qing-Lin, WANG Jiang-Yong

Shandong Institute of Pomology, Tai’an, Shandong 271000, China

Abstract: Soluble solids content in fruits is an important apple quality factor, it is very important to have a bet-
ter understanding of the genes related to soluble solids content in apple fruits. In order to make clear whether
there are the genes related to soluble solids content in apple fruits, one group of 6 hybrid plants with low and
another group of 4 hybrid plants with high content of soluble solids were selected, a genome-wide transcrip-
tome analysis was applied to analyze the gene expression of the fruits from these 10 hybrid plants. Comparative
analysis of the gene expression profile revealed 14 significant differentially expressed genes between two
groups of hybrid plants. Among them, some genes were recognised as protein kinase and methyltransferase, in-
dicating that there are protein phosphorylation and methylation in apple fruits. In addition, transcription factor,
cytochrome b,-f complex subunit 7, formin-like protein, 1-deoxy-D-xylulose-5-phosphate synthase and some
other genes were also recognised. These results may provide some help for further studies and some clues for
screening key genes related to soluble solids content in apple fruits. Further research is needed to test the role of
these 14 genes. Our results also confirmed the feasibility of bulk segregation analysis in analysing quantitative
traits based on transcriptome sequencing.

Key words: apple; fruit; soluble solids; transcriptome; gene

Received 2016-02-25 Accepted 2016-04-28
This work was supported by Construction Project for Taishan Scholar of Shandong Province, China.
*Corresponding author (E-mail: yuankj@vip.sina.com).




