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12.87%) e vk AAAG/CTTT £ A T w45 F 8 & £ (500 A, & 1.19%), f£ 4 % 28 4% 3| 49 unigene F 2 £ 0N
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persimmon (Dijospyros kaki) transcriptome
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Abstract The aim of this study was to develop SSR and SNP markers and promote the researches on varieties
identification and genetic diversity in Diospyros kaki. The transcriptome of persimmon flowers were sequenced by RNA-
Seq technology.and MISA and GATK3 software were used to explore the SSR and SNP loci. A total of 154 741 unigenes
were detected, of which 38.49% were annoted according to datebases. And 44 304 SSRs occurred in 59 570 unigenes
were identified,including 83 SSR repeat motifs. Mononucleotide repeats(20 006,47.63% ) based on A/T accounted for
great proportion in complete SSRs, dinucleotide repeats(16 055,38.23% ) mainly on AG/CT ranked the second; and
trinucleotide(5 402,12.87 % ) with the main type of AAG/CTT and tetranucleotide(500, 1. 19% ) with the main type of
AAAG/CTTT.ranked third and forth seperately. A total of 405 685 candidate SNP bit points were searched and the
average appearance frequency was 1/253 bp.and the number of the conversion type was significantly highier than the
transversion type. C/T and A/G belonged to conversion type occurred most frequently among 6 kinds of SNP types. Of
all the tranversion types, A/ T occurred most frequently. SSR and SNP loci were abundant in persimmon, the development
of molecular marker would provide the basic information for genetic map structure, analysis of genetic diversity and
identificaiton of relative relationships for Diospyros kaki .
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#i (Diospyros kaki Thunb. ) 4 #ii £} (Ebenaceae)
fili J& (Dios pyros) FH) R L KR At VE SR+ 6w B
A —E W2 AR A (6 B 2S00, i R (PR 4
I SCEA R R LE A 2 3 I 2 4 U Ak
SEL R R A T 7 T - e LR A 0 e A P AL
L H A E R R o Tz R R R
il A% K5 Dy S0 ds A L TR AR e ) R B A 2 L B
AAGFE 1058 £y, it B AL SR 4% i il )
RGO R AW T L[5 4 5 9 AR 40 5 40 L4 7
it ) S 02 AR o R TR AR &R L R B A
THM TAEMBEFT . SSR Al SNP 4> T i ic 1 &
it W08 MRS OC R WS A 1 5B, SSR B #
AR A 358 £ 22 R A AT L R s e g
GRS

Soriano""* i jof #4 £ 3 P 21 3C PR 14 7 vk A Al o
TER T 37 A~ SSR FRIC AL &L I 7 ¥ T A A 5
R EA T U 28 o, T AR B R AE SR R AN 1 1 )
AN 5 T HL AR AR, FEAR ) T © I8 Y P A v R
FERAL Ry 200 ~ 3%, 1 2 4K 454 51 9 1 AL 2 0] 38
RS SRR T ) A R B P v ) A1) 4 L 3k A
Wit TR 51 . LR T JE A SSR 4R 1
FEECGEABR W H BT R A B AR
MT 52 &5 O0E A 9045 &
W) 22 25 AR Guo %5V R Fiasco Y 5 X
HAKG i DR SEAT T 70 BRI %E 0 7 R AW
PR F B ROR AR JBR e S5 A 4T —FhoR
AT ISSR JF % SSR #RiAC B9 J7 ¥ » B X P38 fi 1E 5)
A1 RO B A R AT AR A B Tz .
A2 G2/ SSR 4y FhRICTF & iR A58 . 7T H
T A S E (1) SSR A s D L B T T R B2 1Y SSR
A AR BRI SE TR A . 53 4b, SNP 3 FhRid
A 32 o i P 8 5 R 5% 4% 56 R I I 5 R
HEA RS etk o TS0 A s ik st
SRR B AR T B R A R B A JE A g
Ty Bk — 20 TP o 3 i S 2H 0 1 5 R RE Ry M
fili Z2 85 M SSR Fl SNP J3 A i 4 fit o 45 40
I LTS B . H AR E Akagi™ X A JE A
W IF T (Diospyros lotus L.) AT T % 5E 440 ¢
AR T R BT AAE B 0G4 % 55 20 Fn ik P 2
F R R RE

AWFFEAH Tlumina ) RNA-seq ¥ 5% 4 J7
FEARKT WE R AR TR AE 1 SR L AT A si AL e AR
I8 20 2, 0 B PR R AT T B TR AN AR % B L O S

SHEYE AT SSR FI SNP B{F B i i SSR Fl SNP 4§
fEHT . DL S Al SSR FI SNP R iC 59 T & FF)
P LA A5 I 27 B L A A o o A 35 AR BRI T A
g B S AN Y S = S e e A T

1 #8l7E*

1.1 #HE#E

AR A S AR ) Y AR BIF 5 T v S Rk
H(34°55'18"~34°56'27"N, 113°46'14"~113°47'35"E) ,
WOy 15 45 K3 R A7 JOHe I L B IE R AR 4 58
14 A I e 17 © 8 S L A A G AR L R i g A
WEFER I AL 4 17 AR e M358 D 5 MU A8 v e
AR BRI S BV AR 7 AR TR IR G G B B B 2F )
A B GBI S . b IS S0 8 A A 25 0] LU SRR |
HEom A R T 7 AR R R AR AR 2F )
RGBT (4 17 HOZ AT 4 A 13 H 4351k 4
[F) — ok RS IL A E L HEAE 2 4% 3y I AR R R TE
—80 C f#F4%.
1.2 & RNA f32EL

lifE 2F S RNA @ 42 Bl H g A Ty EZ-
10DNAaway RNA mini-prep Kit &7 & , 4k )5 F H
Agilent 2100Bioanalyzer £l #£ B ) RNA & 75 ik
F| RNA-Seq (1% 3 56 b . B B i =3pg W E =
50 ng/ L. ODygo 050 =>1. 8 . RIN {H=6. 5.28S/18S>1,
1.3 HRANFRBFAENIE

FE SR A 4% J5 . AT A Oligo (dT) M #E 3R &
£ 5 % 4 Y mRNA, B J5 Il A Fragmentation
buffer ¥ mRNA FTWr it A B, LL mRNA Sy B di
JHZSHEEE FE HL 51 ) (Random hexamers) & il — %
cDNA KGN A 28 i . dNTPs, DNA polymerase
I il RNase H & it — %% ¢cDNA, f | AMPure XP
beads ZEALXUHE cDNA . ALY XUEE cDNA S #E47
ARufe & A R I H 0 P 423k, 5 AMPure
XP beads #17 Jr Bt K/NIE#E. e )7 #E47 PCR 97
4,91 AMPure XP beads 4lift PCR ;=4 .15 3]
LSO . SO A58 U S Je ] Qubit 2.0
P08 s i W B SCPE & 1.5 ng/pl, B J5 i FH
Agilent 2100 X} CJEHY insert size P47 M, Insert
size £F45 UG L ] Q-PCR Jy vk X SCE 1 A R0k
JE AT HE E B CCJEA RO =2 nmol/L) , PR
WESCPE AR, PR A% 5 FE AN [] SC % 4% B AT 250k
JE ke H bR R AL HE & B K Pooling J& i 4T
Illumina HiSeq | %,
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XF 6 Byl A i CHEAE 28 B 46 28 2% 3 00 DI P
A5 3 9 J5L 2 FOH Ao ket B T 5 A 4 Sk i AR B
i) Read 13 & Clean reads, |/ Trinity #%£F % i
ARSI Clean reads #E47IR & PHE U AT 41
YU 25 B D B K Y B SRR Ol Unigene 1 J5 22
TS 2% 7 3, e 5 f% Unigene J¥ 315 Nr. Nt,
Pfam KOG ,SwissProt .\ KEGG I GO ¥4 J# H %t »
343 Unigenes BERB(E B . 1R AR F FEZ H M
Xt &5 A 7 & L W% Nr, SwissProt . KEGG 1 COG
(AR 56 2% 1 i Unigene 1 5 %1 J5 [, HO XA 1)
Unigene | JH % 4 ESTScan T H 4 i X IF # &
55 B 75 1o o LB RE X I A% R RN AR ST Y T R A
BAEER M IIRERE R .

1.4 SSR 1 SNP 47 7%

SSR 7 s 8 28 F2 2 A MISA #cff: (heep://
pgre. ipk-gatersleben. de/misa/) ## & iF 15 3| i
unigene, Z 0B E N - BLGICRE | T BAE L B | D B
HE TS 7N B R 1 i e A R i Dl 10,65,
5.5 f15,

SNP 1 K18 238 i Samtools Fl Picard-tools
T HXF X g R AT Y A AR e dn ) L K A
) Reads 5 4b ¥, % J5 3 i 48 5 K 4K 4 GATK3
4T SNP Calling , 3 XJ it 46 45 S E 47 3 0 G 8 2
JH A > 40, BE B >2 ) SNP),

2 RS

2.1 RNA RRE#IE

PRIBCA R RNA AL Hy Jk R I &5 SR an &l 1, 28
F18S &=, H=2 )N 2 ¢ 1, Aligent2100 45 ]
& RNA FE Ui RIN HAR7E 8.0 B E, B RNA
18 VA 5 LB B S AR A A O IR B Y BEOR L W T TR
Sl S D )y A
2.2 MEERFIIHAE

LS AL R E R R 2 i SR 4 I R RO 2 R U AR
I 3R 15 54. 47 G clean reads, GC & & N
48.79% ,Q30 {H K 93. 85% . X} Clean reads #f 47
PE#E AR A5 221 537 &P K E S 807 bp 1
transcript J£ 41, 2 N50 24 1 385 bp (] 2(a)), Xt
transcript FF 3 3 — A B KA 154 741 £FEH K
JE£ ) 663 bp I IC 4 Unigene, 3K 13 # M {7 &
102 528 371 nt, HL AL HFFE 200~2 000 bp, H
KJEH 200~500 bp WP £ (97 985 Z%) . i &
unigene J¥ 4 1 63. 32%, 500 ~2 000 bp M JF 4

(47 558 45) 5 % unigene J$31 11 30. 73%,>2 000 bp
IFE ) 5 & unigene FEFI 5. 94 % (K 2(b)) ,

M:5 000bp marker;1~6 ££48 M1,M2,M3.F1.,F2.F3,
M1 M2 M3 433 Sy 3 /> HE 46 27 M T8 &5 F1LF2,F3 43 5 o
SAMEE R A
M1, M2, M3 represents three male samples; F1, F2, F3
represents three female samples seperatively.
B 1 & RNA HfgHE Bk E
Fig. 1 Detection of total RNA by electrophoresis
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(a) Transeript 4347 4]

Transcript distribution map
5.94%

11.17%

37.74%

19.57%

25.58%
(b) Unigene 43754

Unigene distribution map

K Length  m200~300  m300~500
500~1 000 w™1000~2000 ™ >2000
B 2 #hidE 4 transcript 1 unigene £ #E 9 2 &
Fig. 2 Classification of transcript and unigene in the

transcriptome of Diospyros kaki
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2.3 Unigene I EiE

I BLAST #1444 unigene J¥41 73 5l 5 NR,
GO.KOG #1 KEGG 4 g tb Xf 43 7 J= » e i+ B 1
J# LB E Y unigene BH (£ D, SR BR.H
38.49% (59 570 4) ¥ unigene 7E B & v 15 5 1

R 0L R B 2 h Y45 B0 FE B unigene A 7 100
2% o Nr B8 5 13 B 2 11 unigene % Bt £ (47435
%%,30.65%) , H.¥k & SwissProt 54 % (33 320 4%,
21.53%) KO %l v B 2 i Bt e, ok 14 813
2(9.57%),

# 1 Unigene iTBERZITER

Table 1 Statistical results of functional annotations in Diospyros kaki
) T R R 4 MERBREFEEE/ % A unigene HAMEL/ Y
D%jiie Number of Percentage of Percentage of
anotated unigenes anotated unigenes total unigenes
NR 47 435 79.63 30. 65
NT 29 886 50.17 19. 31
KO 14 813 24. 87 9.57
SwissProt 33 320 55.93 21.53
PFAM 32 218 54. 08 20. 82
GO 32 646 54. 80 21.09
KOG 16 098 27.02 10. 40
BT Total 59 570 — 38.50

MCE X F [R R PR B E-value 45 R B OR
(& 3(a)) .47 435 45 Unigene £ NR %48 2 ] [k
it i [ Y8 5 51 s E-value<<1E-30 B, A 62. 4% K ¥
155 B M FE L HAT 5 R A L E-value<<1E-45 i, H
A 48. 620 17 51 5 © 5L DR A AR SR Y [ 5 5 %)
Unigene J7 51 BEATAH UM 4387 47 90. 426 ()5 51 5
HoHl e © AT I Y 5 A > 60 70 i ARALPE , B
AT. 2% W7 50 5 805 51 A KT 8024 1y A A
(JE 3(h)) s X [F Y 51 B J 9 # 43 A i A7 g1t 5
%G AT AT AE 5 S W) bR AR R R AR
PERY unigene R 7 NR K48 B 19 &L unigene
BBy 45, 9%, Hoh 53845 (Vitis vini fera) 3£
[F] Y5 AR L P e o o 2 B 22, 206, JL R U 2
K (Sesamum indicum) (12. 4%) 0] 7] ( Theobroma
cacao) (4.1%) . ki o Mg ( Cof fea canephora)
(3. 8 %) HIFE (Nelumbo nuci fera) (3.4 %) (F 3(c)),
2.4 Unigene 433
2.4.1 Unigene # GO 4 £

32 646 £5(21. 09%) Unigene L33 GO %t

JE T A BT I 2 4y (48 422 45,29, 61%0) 4
FINRE (35 251 £%.21. 56 %) FlAE ¥ 3 72 (79 835
25,48.83%0)3 RIN 56 NS/NJ, 4y FIIRE XA 4
S 10 SR Horp 5 85 G AR PR is B T
PEA I unigene (5 BRRY 83. 4400, RER4> 35543
TG PR DG 3X U0 WA W A GE AR BEAT PR Y AR K AR
T 2 5 76 40 M 2H 53 28 5 b, % 2 3 B Y unigene
R 21 28 Horh 5 41 i L 40 i A% LB 2 BB AR OC RTR
NFE AW unigene 5 93. 10 % 5 M 3 A= Wy o 2
B Har 25 26, Hoh 5 40 i o % A8 5C A9 unigene
o 2 (18 223 %) H U 5 MRl #2470 5C 1Y
(16 952 45) . % #h 40. 11 % % unigene J& T F 4 #l
PRZEH(13 093 %) . Ui B 13X 2£ unigene B9 2% B 4F
SR O, AW R R R g AR DL
Ko 2 Y A R DR S A A R O 3 A A BE T A R
B i L S e el O N S T N
HAF Aot B b 254 KT AL SR E R s e )
FERH OG0 35 AL 8 O JE 2F 4 Ak 43 1 R 4 S5 B 5 4R
HEFL A
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11.3%_0-0% 9 709,

15.1%
u()
® 0~1E-100 = 18%-~40%
= 1E-100~1E-60 QG
* 1E-60~1E-45 #60%-~80%
19.6% = |E-45-1E-30 = 80%~95%
1E-30~1E-15 35.9% =95%~100%
= 1E-15~1E-5
13.8% A%
(a) E{E 4315 Pl (b) AEIAEAT 1 P
E-value distribution map Similarity distribution map
22.2%
® % Vitis vinifera
= 2 ik Sesamum indicum 3 SLTFNRECHE B A 35
= ] A Theobroma cacao FeFE Ak U5 A
54.1% 12.4% * *HRIMME Coffea canephora Fig.3 Species distribution of the
= % Nelumbo nucifera top BLASTx hits against the
49 JAlh Other IN)R daleha:; fr}r unigene in
- ios) i
3.8% =
3.4%
(c) P
() The species classification map
20 000
ol A MuLH 5> A
18 000 | Molecular function Cellular companent Biological pnocess
16 000
.. 14000
'E 12 000
HZH 10 000
&
o 8000
© 6000
4 000
2000
0

1 3 5 7 9 111315171921 23252729 313335373941 43454749515355
GO IhEESr: GO classification
1. 4y 731 fiE Molecular function: 1)4%% 4 Binding; 2) 4k 71 3% 4 Catalytic activity; 3) # iz 2 [ 3% £ Transporter activity; 4) 45 ¥ 73 1 1% 1
Structural molecule activity;5) % i@ 45 & % 5% [N 7 3% & Nucleic acid binding transcription factor activity; 6) 43 3 fig 1% 35 [N+ Molecular
function regulator; 7) 4 T A& 45 7% P Molecular transducer activity; 8) % 5% [F T i V£ & 1 45 4 Transcription factor activity, protein binding;
DA AL IE M Antioxidant activity; 10) 43 J&@ 20 T FE 48 1 P Metallochaperone activity; 2. 4 i 41 4> Cellular component; 11) 4 e Cell; 12) 41 iy
3 E Cell part; 13) 4 i #% Organelle; 14) KT & &% Macromolecular complex; 15) i Membrane; 16) % % Membrane part; 17) 4 Jifg #5 35 43
Organelle part; 18) Bl 241 4 i Membrane-enclosed lumen; 19) 45 2 /& Virion; 20) 5 8 /& % & Virion part; 21) 4 il [6] [X 3 Extracellular
region;22) 4f }fu i) [X 5§ % 2 Extracellular region part;23) Hifth A #L4A& Other organism;24) HAth A HLIAZ Z Other organism part; 25) 40 Ju 4
Extracellular matrix;26) iff [A] 3% 22 Cell junction; 27) 2 fili{& Synapse part;28) & fil Synapse;29) 4 il 4k 24H 4> Extracellular matrix component;
30)HJF A Symplast; 31) #% Fi Nucleoid; 3. 4= 4 1 ## Biological process;32) 40 il 1 # Cellular process;33) Ui} 15 #2 Metabolic process; 34 ) B
A HUA L #E Single-organism process; 35) 4= ¥ 4 #2 Biological regulation; 36) 4= #) i #& #4 ¥ Regulation of biological process; 37) & i
Localization; 38) §i] i i & Response to stimulus; 39) 40 il 20 43 2H 22 5% 4k ¥ & W Cellular component organization or biogenesis; 40) {F 5
Signaling;41) £ A ML K i #2 Multi-organism process; 42) 2 4f ifs 41 21 15f ## Multicellular organismal process; 43) & & 3 ¢ Developmental
process; 44) % 54 Reproduction; 45) 4= ¥ 1+ 4 1F #4145 Positive regulation of biological process; 46) 4= ¥ 1t 7% 171 4 #5° Negative regulation of
biological process;47)iz 3 Locomotion;48) H i & 4¢3 ¢ Immune system process;49) A5 158 2 Reproductive process;50) A= k5 [l Biological
adhesion; 51) 4 K Growth;52) Ui 3% f4; Cell killing;53) 475 Behavior) ;54) 4 ¥ [ Bt Biological phase;55) 45 i1k #2 Rhythmic process;56) 41
1B 4E Cell aggregation
& 4 Unigene 3 GO ThEE T B R N KFEIHER

Fig. 4 GO function annotion and classification of unigene
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2.4.2 Unigene # KOG 4 %

KOG JE X} 15 I 54~ 85 1 0 ) B A A B &
PRI A B DR A TRy . RS L ME e A 7%
KA 16 098 2% Unigene A LIFE KOG %l 4%
FNDIREERE 43y 26 A5, H b 5 ) BE 10 AR 5

4500
4000
3500
3000
2500
2000

¥ H Number

1500 |
1 000 |

500

1 Unigene £t 25, K 4 166 45, (5 MB1923.49% , 1
U B S A 2 1 T B L A AR (L 971 4%
1. 11%) . 5 5 7 S HLH (1 269 4. 7.15%) FiIEH
PRGBS RIS R (1 196 45,6, 74 %) 45 51k )
1 246 5C 1 Unigene(®] 5) .

0
ABCDEFGHIJKLMNOPOQRSTUVWXYZ
KOG ThfE4sr2: KOG classification

A. RNA il T.F&Mi RNA processing and modification; B. 4% {f, Jifi % #4 13} J1 2% Chromatin structure and dynamics; C. fg g f=2E
%4k Energy production and conversions D. 40 il J& B 8 #2540 M 4> 2L 0 42 {5 fA 4 X Cell cycle control, cell division,
chromosome partitioning; E. 24 3L 8 % iz F1{Ci#%f Amino acid transport and metabolism; F. ¥ i# % iz Fl1/¢ i Nucleotide transport
and metabolism; G. & /K k& ¥ ¥4 iz F1{L 14 Carbohydrate transport and metabolism; H. #fj il # iz f1 /¢ Coenzyme transport
and metabolism; 1. J§ 25 % iz f1{C i Lipid transport and metabolism; J. H#1% 4% 85K 45 #4 1 4= ¥ & % Translation, ribosomal
structure and biogenesis; (K) %% 5% Transcription; L. & i . 75 240 F1f& & Replication, recombination and repair; M. 4l Jifl B /Ji5 / 4k
)& i Cell wall/membrane/envelope biogenesis; ( N) 4 i i % Cell motility; O. B i )5 & Mi. & A B, 0 T 118
Posttranslational modification, protein turnover,chaperones;P. JGHL 2 T %% iz F1 1% i Inorganic ion transport and metabolism;
Q. A Y 1A 1 iz FAR T Secondary metabolites biosynthesis, transport and catabolism; R. gl General function
prediction only;S. I fE A % Function unknown; T. {55 % S ML Signal transduction mechanisms; U. 4l Jitd PY iz %y . 43 106 1 i 30
iz i Intracellular trafficking,secretion,and vesicular transport; V. i fHI Ll Defense mechanisms; W. 41 ifi #p 45 ¥4 Extracellular
structures; X. RHI#H H Unamed protein; Y. 2 45 #4 Nuclear structure; Z. 4 i 248 Cytoskeleton
5 KOG 33 E

Fig. 5 KOG function classification by BLASTx against COG datebases

2.4.3 Unigene 89 KEGG 4%

W KEGG 7 B 5 B U5 i 14 813 4%
Unigene, f# Bk K A & W AL B% . Ir & o0 200
B s 24k 19 AR (% 2) . FIH KEGG ¥ 4 xit
JEICA Unigene Y Pathway JE 47 & M0 47, 45253
FW AT Unigene 0] 324 129 M5 Sk 48, o
WK AL A W AR I8 72 19 Unigene £ .4 1 714
A5 A AET0 4y Unigene 9 13. 39 % , 111 S 2 il £4E
WA R #R RAT — 4% Unigene, 3 £ /0,

2.5 WIDERHMESHF
2.5.1 Ai#EmAF5) F SSR 45 50 5 A

TERIAEHE LR 154 741 4% unigene 751 o &

B 44 304 /4~ SSR, Hii 44 2 305 MRS 7 SSR

41 999 A~ B Al SSR i #, SE B A SSR 7 &1 SSR
LR 94. 80% ., 1 f& 2 A~ K L I SSR {7 i 1)
unigene 47 6 744 %%, SSR i A H B R N
0.43 /4~ /kb,Bi4E 2. 3 kb 5t ¥ 1 4~ SSR,

SEREHY SSR v o5 S0 f 83 Fh R &R LT, K
TR B AEAT R 34 2.4.10.31,18 1 18 Fjr, H
Hog R SSR T ST I B IR B AE 5~26 1K,
HA L ERE 10 (7 048 ) I £, i B SSR Y
16.78%0 s R A H B K H 6.7.8.11.9 Al 5 W, H
SSR fii g5 AN E 43 Bk 5 788.3 930.3 679.3 583,
3543 Ml 3 473, HE 5~10 WK SSR i kA
27 461 4>, 5 B SSR Y 65. 38% , H 4 11~26 WY
SSR fii 54 14 538 4~ 5 34.62% (K 6),
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bR BT M A AR 2 5 S LI R  SSR A SNP 22 25 A 51

F2 MHEFEREN KEGGC RIFEESH
Table 2 KEGG classification of flower bud in Diospyros kaki

5 AR 13 38 [t 2 ) R 38 % 44 FR Gene ¥ H B i Le 1/ %%
Number KEGG Pathway Name of metabolic pathway Number of gene The percentage
1 4 fifd 3 72 12 i A AR 760 5.94
2 o W32 106 0.83
28 X PSP
3 Signal transduction({g 5 5 5) 482 3.77
4 Folding, sorting and degradation(37 % , 43 % Fl (& i) 1226 9.58
N Replication and repair (& il #11& &) 180 1.41
A% {7 B Ak 3
6 Transcription(§% 5%) 480 3.75
7 Translation(Fl5) 1455 11.37
8 Amino acid metabolism (2 3 g X5 919 7.18
0 Biosynthesis of other secondary metabolites (FAfth ¥ 4= X, 147 3 49
W= A A D :
10 Carbohydrate metabolism (hi 7K £k & #1835 1714 13. 39
11 Energy metabolism(GE &£ 837 6.54
Glycan biosynthesis and metabolism (3R ¥ i) 4= 91 & i 5
12 - 218 1.7
i
13 £ 35t Lipid metabolism (25t igH) 688 5.37
Metabolism of cofactors and vitamins (4l B A+ Fi1 4 4=
14 ° 378 2.95
EXAW’D)
15 Metabolism of other amino acids(F:fth 2 3L fR T i) 490 3.83
Metabolism of terpenoids and polyketides (1§ 251k & ¥ Fl
16 N 325 2.54
6 A i A D
17 Nucleotide metabolism (4% 3 /2 91151 418 3.27
18 Overview (A0 1113 8.69
19 EHHLRS Environmental adaptation(FF 55 i i) 565 4.41
30000¢ 2.5.2 MiHBFAMTEHRBPEL L TALG I
| o H
£ 20000} N NN Jo—
| SEHEH SSR A w4 83 AP E &R M oT, K%
# 10000] T E A RS B4 2.4.10,31,18.18 Fr, LI
| I AT S 3 8 R T AR 4 9 L
5 = (20 006 4~,47. 63%) ; HUJE LA AG/CT R AN &
5~10 11~15 16~20 >20 . e = . .
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Fig. 6 Number of repeats

AAG/CTT B A ERN =BT RE X (5 402 14,
12.87Y%) F1LL AAAG/CTTT K% = DU 1R &
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52(500 4>, 1. 19%0) s M N iR B2 3o iy 2K ;Y
B2 AR P B8 0. 04 00, HE IS
BARCE 7). K E] Y SSR A7 5 40 Hr B . B
i m 6 BEFKK N A/T (17 748 4,

12.87%
1.19%

47.63%

42.26%) . AG/CT (10 382 4, 24. 72%) . AT/AT
(3607 4~, 8. 59%). C/G (2 258 4~, 5. 38%).
AC/GT(1 996 4~.4. 75%) F1 AAG/CTT(1 919 4>,
4.57%)

B e = LB Mononucleotide
B = #A Dinucleotide
B #E Trinucleotide
DU Tetranucleolide
TLEH R Pentanucleotide
© SHEAFRE Six nucleotides

7 MEERSSRESEETHMESTE
Fig. 7 Types and distribution of complete SSRs in Dispyros kaki

DR EEE TR 4R BRI
T A/T R ERWEL LT, LA 17 748 4~
88.71%,C/G AN 11.29% ; L EH L ILH 4
Fli(AC/GT.AG/CT.AT/AT.CG/CG), H i AG/
CTHHE UM B & £ (10 382 1), [ B&m
64.67% ,Hk & AT/AT (3 607 D) AC/GT (1
996 ), 43 Bl 22, 47% R 12, 43% . F Y2
CG/CG(T70 4~,0. 44 %) ; =H LT E Hr KM 3 %5
£ 10 A, AAG/CTT(1 919 4~.35. 52 %) 14 K it i
%, H i AAT/ATT (657 4,12, 16%) . AGG/
CCT(535 4~,9.90%) , FFIK & ATC/ATG (485 4>,
8.98%), AAC/GTT (480 4>, 8. 89%) f1 AGC/
CTG(457 4~, 8. 46 %), H 4 # &2 28 AU X 45 b
ACT/AGT(96 4~, 1. 78%0) fe /b5 U g 3 8 & 2 Al
wm%Z,. A 31 F, AAAG/CTTT W= £, A 86
A EARR 170200, ok 2 AAAT/ATTT (72
AL 14.4%) 1 ACAT/ATGT(53 4,10, 6%) , IR
& AGAT/ATCT (37 4~, 7. 4%) . ATCC/ATGG
(30 4~. 6. 0%) . AAAC/GTTT (24 4>, 4. 8%) Fl
AATT/AATT (21 4, 4. 2%) AAGG/CCTT (19
A,3.8%) F1 AGCC/CTGG (19 4>, 3. 8%) » Hifth &
A AU WU RE X A5 /b 5 0 S R S B L L R A I AT
18 Fjr AHRFFPETIE HAT 14>,

2.5.3 HMILEHKEHSH

B T A Al A A A o A L A R A Ak Y
1 10~426 bp, FHKE R 17 bp (B 8, LEE
KB 10~15 bp M ¥ 9 i 2. HOR K 7

16~19 bp(28. 42%) ., K KT 20 bp By K 5311
7 B TR BB 13,15 %,

250001

s

¥t H Number

10000

L |
10~15 15~20 20~40 = 40

SSR :fi/bp SSR Length

E 8 SSRKEHT
Fig. 8 Distribution of SSR length

2.5.4 SNP 13 & 6944

10 5% 5% 20 13 B ) unigene b 3t & B SNP
405 685 4>, KM K 1/253 bp, B4 253 bp §Ea
A 1 A4~ SNP fii g1 i 80, H b %% e 255 259 4>
(62.92%) i 150 426 4~ (37. 08%), 6 P B f%
HRRAS St LIBE R C/ T F1 A/ G & 42 50 R de
A AR B SR 31, 51 % 1 31, 41 %, Hifl 4 Fp
i KA SNP A/T.A/C.T/G.C/G 4351 5 5| 8
B 10.11% .8, 84 % .8. 71 % F1 9. 42% , Horp i
KAV 3 m THREAL LRI D, C/T kA&
BRI B L X I B85 SNPs 76 CG JE 41 I H 3 i 5
S A C O e 5 UL b A e . AR
BB T O it v e ) A G
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3 #Fr5iTfie

A5 F ) Misa 8R4 7F 33 639 4% unigene H?
HREF]T 41 999 452 M SSR, AL & SSR B 51 1)
KA R 21, 74%, SSR Ay H BB R R 0. 43
A /kbL BISE ¥4 2. 31 kb 3 1 4~ SSR, &R
(0. 272 A/kb)™ 3l &5 (0. 417 A~/kb)P Bk
(0. 313 A /kb) P (1 43 A %5 B 0 BE K L X ilF — b R
B A5 HP A Y SSR ARic B e L E B 1. H
SRR A J R ) R VR AL A 2 A GRS BT
. WF5E 776 bR FH e s 2l )y 19 17 5 A 8 i I
& SSR 519y, 8 HoA iy SSR AR IF & 19 7 1L T
] e TR A1

TR 5 3 2 5% 5 PR Ty 8 7 A EE Y R L G
P REAE 2 T A% A ) 4 b i DX 24 22 S 0 EE AR A
IR M fE e A DR RN £ 5,16
TRREE A L. S EE TR TR
FE M, [ SSR B 47, 63 %, Hk h ZHH 1R
HE KR (38, 23%) Ml = &% R BB 2K
(12.86%0) ,iX 5K ZH MY SSR iy £ AR M Z
T REE RN AR T
A ) R0 T A8 R SR 1 0 IR IR 58— 1 bR 1
11 A B 5 Hh 5 2 148 R 3 2 B AR .

Aol O 34 25k i A B 6 v T o L6 e v ) 43 ) R
J& A/T42.26 %), 5hAa™ o o8 — 8, HR 2
A3l A L =0 B oT P b ) B s W AG/CT
(24.72%) F1 AAG/CTT (4. 57%), 3% 5 F i %=
T L =R T A P e Y B ST A R — 2
M5 7E KRG 3R B H AP GGC/CCG
Ry =g A R B R R 2 BSR4 R AN TR X
A RE S i T AN [ 4 FoRE B 2 6 2K 1A ol AR AN TR
AHX,

SSR 4 B A A B S e He oy T AR g 1Y
ZAEMRHEEEZ, Tenmykh® kK, 4 SSR K
ERFHT 20 bp ZEMKE. KEE 12~
20 bp [ SSR Z &M 45 K EEALE 12 bp LLF I £
B AR, EA D5 B, G T A FRAE 3 A 15 3 1Y
SSR T4 K BETE N 10~426 bp A&, K EEH
17 bp, H, IEE KE/NT 20 bp 197 5 &
Z , EEKE KT 20 bp MK FHIL & i T A S5
13, 15%, & F & M (12, 1300 ik F & #
(18.90 %) FI kM (33. 30 %)%, 3¢ SSR iz i A
A LA, AT RELE M SSR ARic A B B R

WiH. PR EZSYHAEE Y SR )z 71,
AHIF 5T DA B ik 21 I P A v 4R A8 T 405 685 A
SNP o7 i s Ho & A B % 2 1/253 bp, T K F AR K
SE A SNP (1 & A2 53 5 43 3k B8 89 bp A7 — A~
SNP!,SE 244 61 bp A 1 A~ SNPPY, A L, SNP
FERT T R A A A . i SNP i gL C/T
A/G BB FE 5 2 Ry 32, 4 ) 7 B 31,51 %
31, 41% 3% 5 7 & =Y X 45 48 H EST-SNP 4%
fiF RO BIF 5 485 SR — 3K
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