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Abstract; [Objective] The transcriptional sequence, genetic variation and other information of Benin-
casa hispida were obtained and genetic data and SSR markers were extracted to improve researches on Be-
nincasa hispida.[Method) The Illumina HiSeq™ 2000 technology was used for the transcription sequen-
cing of Benincasa hispida tender leaves, and a transcriptome database was built to obtain clean reads. The
annotation information of the Unigenes was obtained by De novo splicing assembly and compared with pub-
lic database (Includes Nr,Swiss Prot,GO,KOG,KEGG,and Pfam). MISA software was used to search the
transcription group Unigenes and obtain the SSR sites in Unigenes. [Result] A total of 62 021 032 reads
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fragments were generated by sequencing. The reads gave 40 611 Unigenes with an average length of 955
bp. A total of 27 474 and 19 573 Unigenes were annotated against the Nr and Swiss Prot databases,respec-
tively. Gene ontology analysis revealed that annotated 10 659 unigenes were grouped into 47 different cate-
gories in terms of biological function, molecular function and cellular component. Unigenes in the transcrip-
tome of Benincasa hispida were divided into 25 classes according to the function comparing with the KOG
database. Moreover,10 799 unigenes were annotated to 125 KEGG pathway and broadly divided into 5 cate-
gories of 19 branches,and 17 990 unigenes were annotated against Pfam database and formed 369 groups. A
total of 5 474 SSRs were identified from the sequence of transcription,distributed in 5 086 unigenes. [Con-
clusion) Large amount of transcriptome information was obtained by high-throughput sequencing, which
was helpful for further study of Benincasa hispida at molecular level.
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Fig. 1

Length distribution of Benincasa hispida unigenes
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Table 1 Statistics of database annotations of Benincasa hispida unigenes
G =y )
i b Nr Swiss Prot GO KOG KEGG Pfam AN
Index Total number of genes
AR R 27 474 19 572 10 659 16 452 10 799 17 990 40 604
Number of genes
0,
w0 67.66 48. 20 26. 25 40.52 26. 60 44, 31 100
Percentage
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BE P X RIAR U 41, O<SE<CT10 ™' A i
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7.9 Cajanus cajan;8 $h B I+ Arabidopsis thaliana;
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Fig. 2 E-value (A) and species distribution (B) of Benincasa hispida unigenes in Nr database
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48.20 % , VT J5> 41 #H 8L BE (identity) =80 %6 fif B 3%
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Table 2 GO functional categories of Benincasa hispida unigenes

Thae 2 e XA TR di/ %
Functional classification Class name Number Percentage

5 Reproduction 385 1.53

¥ 22 40 PR Immune system process 85 0.31

1R E 2 Metabolic process 6 156 24.53

M JEFE Cellular process 5711 22.76

EH HEFE Reproductive process 380 1.51

A= W %t Biological adhesion 30 0.12

{5516 % Signaling 425 1. 69

Z Y0 i i 2 Multicellular organismal process 574 2.29

ﬁi%ylﬁﬁ K B #EFE Developmental process 804 3.20
Biological process e H

A K Growth 85 0. 34

20 L 52 v Locomotion 3 0.01

BA— A MK BEFE Single-organism process 4 344 17.31

T4 HEFE Rhythmic process 12 0.05

oz )2 W Response to stimulus 1485 5.92

S Localization 1462 5.82

ZAH WL R Multi-organism process 215 0. 88

A 175 Biological regulation 1785 7.11

Y0 M 20 23 A7 5 AE W) A % Cellular component organization or biogenesis 1141 4.55

i 7 Detoxification 11 0. 04

e S 36 1 V3B B 45 4 Transcription factor activity, protein binding 11 0.10

AT R 45 4 1 %% 5% 7 1% PE Nucleic acid binding transcription factor activity 135 1.19

{4k 15 Pk Catalytic activity 6 029 53. 26

{5 515 4% 15 3l Signal transducer activity 96 0.85

N 45K 4y 1% 3 Structural molecule activity 95 0. 84

él\ici?i?fr function #4328 375 Pk Transporter activity 512 4.52

254 1% PE Binding 4 314 38. 11

L 3R K75 P Electron carrier activity 12 0. 10

PLAALTEPE Antioxidant activity 24 0.21

PR R 45 15 P Translation regulator activity 1 0. 10

4y T 5% 05 Molecular transducer activity 54 0.48

4y F I REIE Y Molecular function regulator 36 0.31

Jfo /b X 3, Extracellular region 99 0.63

2 fifg Cell 3 541 22.41

4% Nucleoid 3 0.02

T 4E#) Membrane 2 095 13. 26

YK B AR Virion 33 0.21

20 g 3% 4% Cell junction 164 1. 04

M1 AR JFi Extracellular matrix 2 0.01

T4t B N B Membrane-enclosed lumen 66 0.42

?c)lj?‘uéljirﬁcomponcnt KAy F 58 4 & Macromolecular complex 886 5.61

Ay % Organelle 2 655 16. 80

oAb X R HR8 4y Extracellular region part 2 0.01

Y0 ML 45358 4> Organelle part 1149 7.27

955 B R #B 4 Virion part 33 0.21

BB 4> Membrane part 1528 9.67

MR 43 Cell part 3 541 22.40

By F £ 4t Supramolecular fiber 2 0.01
M 2 ATLUA L AR 40 604 ZFAEREFER A B0 25 093 R HIEREFE (4 3 DA SR (52 211
10 659 Z MBI AR B TE BB GO Bl FE . 3 I 0E SR s BRI AR 19 48.0600) . TE R B 4r T I RE Y A
FCE) AW I RE > F IR R AN I 4L 4 3 AR 47 11 3195 B BEDRIAE (521, 68040) . 1 B 3 40 g 2 43 1Y
ATifgdlrb . A GO DR BB A IR A 15 799 S IEFE (4 30.26%0) . o AEYTiRe
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S FIEPE (LT 40 VR AR TE 1 (1 20 EL Bl /N 5
AN 2H A3 F0 5 16 ST AREZE . 40 MG L 40 G 40 0 4 i
i o O L 20 2 R 43 A TR B 3 541 Rk
DR 20 M 2 7 B 3] 2 655 4% B L R 4 L b 356 Ik
L A/ X 3530 43 VR 43 1~ £F 4t 7 TR A o0 3 IR i A /b
R 2 5%

2.6 ZRNBEEKMN KOG hEEH %

W 4 TBLJE PR B BE kit 31 KOG B4l 122 vh & B8
LA 16 452 4% KL R A% T B 31 KOG B8 g L 2Lk
1527 944 ZR BRI W B B 25 b KOG 432K
Hh, Tl RE X R DR Rt o A A T 28 5 (5R 3) L 3L
T RE L P R R R R R R 2 U
5975 ZHLE . N 27 944 M EEN
21. 38 %0 s Hyk B J5 1B 1 L B 1 T & A 1A
MBI 3 112 ZRMILFEK. i 11 140 55155
HLHI (2 773 %) \RNA Jin T RE MG (1 605 %) 5% 5k
(1 469 4% 5 I 1z i AL P 0 06 (1 460 2% 13 R )
F PR R R A 2, /D IR A S L AR 1L &
FILPFE (5 0.04%)
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Table 3 KOG functional categories of Benincasa hispida Cogn unigenes

il TE R R di ke /%
Functional-Categories Number Percentage
RNA Jil T #f&4i RNA processing and modification 1605 5.74
Yu At i 45 44 5 2% {k. Chromatin structure and dynamics 425 1.52
fE 2L 77 M Energy production and conversion 1023 3. 66
2 i 309 s L A A 2 L Y 4 fR K1) 43 Cell cycle control, cell division,chromosome partitioning 696 2.49
A HEBR 32 i AAC I Amino acid transport and metabolism 832 2.98
A% 1 12 32 % A5 Nucleotide transport and metabolism 252 0. 90
T KA E W )38 %y A Carbohydrate transport and metabolism 1125 4,02
il s By AT Coenzyme transport and metabolism 210 0.75
& [ iz fay A1) Lipid transport and metabolism 1028 3.68
B B 25 # F A )& i Translation, ribosomal structure and biogenesis 1206 4. 31
5% Transcription 1469 5.26
A E 4 A8 & Replication, recombination and repair 837 2.99
20 it BE /5 A ) & 4 Cell wall/membrane/envelope biogenesis 303 1.08
M 1% PE Cell motility 11 0. 04
BG4 & A RIS 0 7118 Posttranslational modification, protein turnover,chaperones 3112 11.14
TEHLE T Y32 i A4 Inorganic ion transport and metabolism 567 2.03
WA = W 2 W) A 0 5 38 F ) % 4G5 Secondary metabolites biosynthesis, transport and catabolism 771 2.76
— &I fEF A General function prediction only 5975 21.38
KA HE Function unknown 1273 4.55
=54 LI Signal transduction mechanisms 2773 9.92
M0 32 By FIE Y 43 Wb Intracellular trafficking, secretion,and vesicular transport 1460 5.22
B B HL#H] Defense mechanisms 187 0.67
Mo A 45 # Extracellular structures 105 0. 37
% 45 Nuclear structure 91 0.32
A B Cytoskeleton 608 2.18

2.7 ZNBEREMN KEGG K& B4
B0 A5 B B 40 604 4% 4 JIC B JE DN 7% L X 3]
KEGG %4l JiE - 15 2 B 3% 4 # 1) Pathway B (%
We) . SR FEHT, BT AL 3 Y 10 799 £ 4% TR I
P AT o0 5 AR 19 2 125 AR Te.
5 AN K2 Hh A R 1 R IR A £ L 3 5868
AT BB 9 623 4% 3L R FE 1

60. 980 st (L 5 B AL PR Z R B IL L F) 2 572 5%
I NFE AEY R G b AL 211 &, B &
JR 125 ZARHE A% e B AZOM AR 1Y B3 TR AR 4 i
2 (363 25) W AU R W 38 R A5 5 3% = s ok 20 3l
A 337 2 M 311 LI AR . 78 KEGG Bl 2
RETERE R BN 2 1y 125 2N &R . & A AR
AN TR 5 R 19 2R W 1 4R AR R B AR 2R
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18 2% LKL PRI o JH v 8 o TR 2 95 B AN 0 i i
0 R 2 o L A A 2R A HE R A R X S )
JoT AT RE 55 4% T 7R PR AT 850h 6 .
2.8 ZNBEEEKK Plam Git 534

FIH Plam 406 8 % 4 JNER [ 25 A4 38 a0F 47 19
W X B A R BEIEAT 0T . B AR 40 604 ScFRLIE A
e 5 Plam B0 R Lo X, o AT 17 990 Z% 53k P9 %
B B BT A R 17 B DR g 1 2K 1 )T 8 A
Bs R P IS LSS M R B H 0k 1A, 4 R 369 A%
e =R AR E A 25 M8 (1 096 4%) . = AR Tk
BHEEEOT ) H @A MREL (769 5) . WD &
S G-beta B [1(641 45) B 1130 45 44 1, (568
R K,

2.9 ZRBEERKENEREFSH

Xof 4 JIN ) B DR 2 A B SR DR 43 B (3R 4D
15 40 604 5B LA v B e 5 R I3 90 R ALE 1)
A 1099 55,4028 55 MR F R E . ZGE i i
Pl e K By & bHLH (81 2%, (5 1 099 & 5L X %
B 7.37%) SR MR J& ERF (74 4.5 6. 73%0) .
C2H2(73 4,5 6. 64%) . MYB_related (70 £, {5
6.37%) . &St & IO B DNA gt (8 i
B EA A Z —, H 5 DNA 254, 7 LU Bl g
Bl — A 1 T a5 s /0 DR SR (R R O DL MG A SR TR T
XFPTVF 2 Mot FER B OCE W, BT AW R,
bHLH.ERF 7EfH Y $i i 55 hin fAE K KT EY
B AF T 5 T O T A AR

x4 EMEREFRENAEERBERME

Table 4 Number and species of unigenes in the transcription factor family of Benincasa hispida Cogn

KRR Ko Hi b/ KRR o d/ %
Family Count Percentage Family Count Percentage
bHLH 81 7.37 YABBY 8 0.73

ERF 74 6.73 BESI 8 0.73
C2H2 73 6. 64 ARR-B 7 0. 64
MYB_related 70 6.37 CO-like 7 0. 64
NAC 62 5. 64 NF-YC 7 0. 64
MYB 60 5.46 SRS 7 0. 64
bZIP 54 4.91 BBR-BPC 6 0.55
WRKY 48 4.37 Nin-like 6 0.55
C3H 46 4.19 CAMTA 6 0.55
GRAS 40 3.64 WOX 6 0.55
HD-ZIP 35 3.18 DBB 6 0.55
G2-like 34 3.09 HB-other 6 0.55
Dof 32 2.91 M-type 6 0.55
HSF 29 2. 64 CPP 5 0. 45
FARI1 24 2.18 LSD 4 0. 36
B3 23 2.09 E2F/DP 4 0. 36
TCP 23 2.09 GRF 4 0. 36

Trihelix 22 2.00 GeBP 4 0. 36

GATA 22 2.00 RAV 3 0. 27
SBP 18 1. 64 EIL 3 0. 27
ARF 17 1.55 S1Fa-like 2 0.18
LBD 17 1.55 HB-PHD 2 0.18

TALE 15 1. 36 Whirly 2 0.18

MIKC 13 1. 18 vOZzZ 2 0.18

NF-YA 12 1.09 NF-X1 2 0.18

ZF-HD 11 1. 00 STAT 1 0.09
AP2 10 0.91 HRT-like 1 0.09

NF-YB 9 0. 82

2.10 XK N#FFAM SSR I S5

Xof A I SR AT I I 43 17 o SR AR AT 40 604 Z%
FAETRI A5, e 5086 S5 LR [R5 4K 75 5 474 4~ SSR
PR (R 5) . SSR MR AME Ny 12. 53 % , B B3R
13.48% -3 7.08 kb ¥ —4~ SSR, & N 41

SSR H & FICYEAE 4~30 KRB 6, Hrp 4~
L0RE R 1) SSR A 5 127 4, 5 5 474 DALY
93.66%;11 ~ 30 IR & &E M SSR A 347 4,
6.34%,

6 AT LLE & ABF5EHh SSR A=, =11,
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=20 N

TSR S P E K 170 A LT
TR N IR A T RO 4 B 410,
24,42 M 90 4, T MRELIF P AG/CT k4
BRI, 5 ATA AL 26. 21 %, 5 BT R

A M2 047 PO 70.10% ; =BT IR & & ¥
HAAG/CTT (5l R fEFHE P 24. 08005
T A% A R 7S A% 1 R 1 42 56 3 B 3 b AR o5
AR

£5 ZEMMERAM SSR LB S5H =
Table 5 Number of SSR types in the transcription group of Benincasa hispida
EiRCRL STV /o e iy ZhAEE R MR ESE HREEE SEAER Bt di ke / %
Number of repeat unit Di- Tri- Tetra- Penta- Hexa- Number Percentage
4 0 0 288 152 162 602 11. 00
5 0 1274 89 44 55 1462 26.71
6 726 643 22 5 2 1398 25.54
7 468 333 7 3 8 819 14. 96
8 284 74 4 1 4 367 6.70
9 228 38 1 1 0 268 4. 90
10 124 85 1 0 1 211 3.85
11 102 40 1 0 0 143 2.61
12 19 13 0 0 0 32 0.58
13 11 17 0 0 0 28 0.51
14 9 15 0 0 0 24 0. 44
=15 76 44 0 0 0 120 2.19
100
Hit Total 2 047 2 576 413 206 232 5474
6 ZNFHEREAW SSR P EEE LBFR
Table 6 Frequency of SSR categories repetition in the transcription group of Benincasa hispida
HIGRR HE T g RN % di b/ %
Repeat types Repeat motif Number Frequency Percentage
— K 1F ik Di AC/GT 180 3.29 8.79
AG/CT 1435 26.21 70. 10
AT/A 431 7.87 21.06
CG/CG 1 0.02 0.05
=R Tri AAC/GTT 133 2.43 5.16
AAG/CTT 1318 24.08 51.16
AAT/ATT 246 4. 49 9.55
ACC/GGT 134 2.45 5.20
ACG/CGT 62 1.13 2.41
ACT/AGT 24 0. 44 0.93
AGC/CTG 132 2.41 5.12
AGG/CCT 186 3. 40 7.22
ATC/ATG 179 3.27 6. 95
CCG/CGG 162 2.96 6. 29
PUA% R Tetra 413 7.54 100
H A% R Penta 206 3.76 100
NAFFR Hexa 232 4.24 100

Pf
ZINEFRFE A Z R B RUr. TAE
KA BT R WYL AR I 2 R 4R BUY) HLA ST AT
RITFROE Y AR RS ., &R
L B 8 28 A (BRI 277 DR A B i 16 Tl 3 e SR
&L BRI H IO T 44 TIURH AR 3 12 i AL B AT 5T
AR IRIE , AW F) A Ilumina HiSeq™ 2000 %
AR GEAT e S AL FF L 38 3 PR ARG TR R A Bk

®

P & G S SC T REJE P WF 8 B8 1 kAl
ASHIE 5 0 o i 0 0 - £ 0 A TV SR 4 E AT
I Fe B 43 B B 5 50 0 A% T TR 114 e K B TR
KN 1591 bp. B2 % 0 B ELAF L 36 5 EAT R —
Lo b AR AR 40 611 KA N R, F R
955 bp. X Hrf 40 604 Z& PRIE N R AT IERE. DA
13 004 2% 556 PRI R L D T B o B0y 32, 0304
XA RE S A A Bead L R R = L RO
AR HRAR AT B B A8 Y GO Bl R A &
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JNRLEE AR AT D) RE 43 2, DEC 3] 3 AR 47 4>
TIRedl b Jvp 2 Wy o) i v AR A A v R I Y B
SR 2. 3L 6 156 45, M INAE T Be4h 1l L
A A INAE B R R A KT B 5 AR R AR O i 3%
R Z RV AEAE B A FAREHE R AR B4R
A A5 ) B A AR A P R A A B R R R
Y. KEGG RE B 73 #1152 5 5L K FE 1 Pathway
B BRI ER T 10 799 44 I B I B AR
Horp R 42 5 5 868 4 A& AR ik AR AR &
Bf 268 % . [AIIT . KEGG s 7 Bk 4 TN A 5k
HFE 5 R 125 ZAR & 42 . Al Plam B8 4 6 4 R
HE G5 AL BT O X B AT A A R
ARTEREENY 17 990 A5 HE R AL AT 43 1 369 AN,
PERCZSFECH 42 1 A4

B SR T BB 0% R 4 3 DRI 38 3K KO B 4
4. AW TF 86 #17 hmmscan X, 3 B
F 1099 ZHIERHE 53y 55 A5 IR F K% i b
BAME bHLH K%, ik & ERF.C2H2 . MYB_
related (NAC.MYB K% . bHLH J& B #4917
FEf ) 2 W) — KB5Sk A 1, Cui 555 R B AEAE
2% B AR 5 B AR A A O A
P RHE A 76 . ABA 16 1B 38 H A BT RE & 5 /E
Gonzalez 202\ % TTG1/bHLH/Myb % 3 K +
XU T S WAL R AW A BGs R B MEE .
G341 Jung ZEUH Y B bHLH 5 5 7 0l fig 5
KEHEEATA X, B EFEMDMERKE
FEOU RS P Bt A8 Dy T B AT Y AR
F 33X R 4 N JE S A 2R K BT 5 B4Rt T
A IS

A RBEIRA R Fw R R AW 5 AR RE 8
L b 6 7 A 0 1D 7 B L R G I IR R AR 2R
B AFL [ Bt 527 B0 AR 22 4% 4 1) 5 i 5 BR okl o A g 7 2
BB E G FARC T R R R K . AV
TG S AR B4R 5 474 4> SSR i 45, . SSR &
AR R 12,53 % BT 13. 4804 Ik T 22 R
FEES H TR R B XRS5
Fofr | B DR A i B KB R SR P SE T R A A
KM LN SSRA = = L B ONETFRR 5
R HP B HFRELZRVHM = EREE R
UG HER M A R A S R E R 5 N
X5 22 R TN R IS R RN Y 4 SR A
L. ATRE S SSR 4 RArUE A K. &N AG/CT M
AAG/CTT B FEHBEL )T AG/CT h FEHREF,
X 55 i NP BR 44 38 R ORI SR A 1 F 5 4 R —

FGAAG/CTT X T 2w WA F. 5
Morgante 2" B BIF 58 458 ML . A BIF 58 45 SR vl
IEE IS PR/ T E

[ 5% k]

[1] Morton J F. The wax gourd, a year-round Florida vegetable
with unusual keeping quality [C]//Florida State Horticultural
Society Proceeding. Miami: Florida State Horticultural Socie-
ty,1971.:104-109.

(2] skdbep 3 T & RGN R &5 A A MBT et e [T, 3
A B4, 2016(9) - 286-288.

Zhang S Z, Liang X. Research progress on officinal value and
comprehensive utilization of wax gourd peel [ J]. Modern Agri-
cultural Sciences and Technology,2016(9) :286-288.

[3] Huang H Y,Huang J J,Tso T K,et al. Antioxidant and angio-
tension-converting enzyme inhibition capacities of various parts
of Benincasa hispida (wax gourd) [J]. Molecular Nutrition,
2004,48(3) :230-233.

(4] W, B 85 R0 K. 4. 2 N R RO [T Bl
3,2016(5) :40-42.

Kuang B F,Tang E,Yu X M, et al. Technology of wax melon
viaduct cultivation [J]. Shanghai Vegetables,2016(5) ;40-42.

(5] S&MMs . 5 SCEL, /o SCAE L 45 2R 2 3 2 B 4 TN R AIE A 1 2
wERERHOR [T TR AL . 2007(8) : 22-23.

Luo HB,Yi W H,Lu W J,et al. Characteristic and high yield
cultivation techniques of extra-black hybrid black gourd [J].
Guangdong Agricultural Science,2007(8) :22-23.

(6] sRmBE. & RN LA KZHME [T, E Ry, 1996 (4) .
49.

Zhang S Y. Beauty and medicinal value of wax gourd [J]. Chi-
na’s Naturopathy,1996(4) :49.

(7] & Wl Beet . & 4RI T/ BUE Bz 16 MR 8 [T, 12
R}2%,2005(4) ; 243-246,

Xia M,Ruan Y P. Study on anti-gastric ulcer activity of winter
melon extract in mice [J]. Food Science,2005(4) :243-246.

[8] Grover J K,Adiga G, Vats V,et al. Extracts of Benincasa hispi-
da prevent development of experimental ulcers [J]. Journal of
Ethnopharmacology,2001,78:159-164.

(9] ZEBUME. & R4T B Bt i M AL 4 ) i e (DI, Ao M - Wi VL TR K
#,2004.

Che S H. Screening of active components of winter melon a-
gainst gastric ulcer [ D]. Hangzhou: Zhejiang Gongshang Uni-
versity, 2004,

[10]  ARFW%. TRk B 45 . BIAR A . 55, & N8 35 ¢ (8 2 H 25 5 A R F
FEHERE [T 1. 2R3, 2006 (5) - 46-47.

Zou Y X,Xu Y J.Liao S T,et al. Research progress on nutri-
tion value and comprehensive utilization of winter melon [J].
Chinese Fruit and Vegetable,2006(5) :46-47.

[11] Wu C M, Liou S E,Chang Y H,et al. Volatile compounds of

the wax gourd ( Benincasa hispida Cogn) and a wax gourd

beverage [ J]. Journal of Food Science,1987,52(1):132-134.



%8 4

WS A0 S - AT i T SR R ) A 63

(12]

(13]

[14]

[15]

[16]

[17]

[18]

(191

[20]

[21]

[22]

(23]

[24]

Pandey S,Kumar S, Mishra U,et al. Genetic diversity in Indi-
an ash gourd (Benincasa hispida) accessions as revealed by
quantitative traits and RAPD markers [ ] ]. HortScience,
2008,118.80-86.

Jiang B, Xie D,Liu W,et al. De novo assembly and character-
ization of the transcriptome,and development of SSR markers
in wax gourd (Benicasa hispida) [J]. PLoS One,2013,8(8):
e71054,

Jiang B,Liu W R,Xie D,et al. High-density genetic map con-
struction and gene mapping of pericarp color in wax gourd u-
sing specific-locus amplified fragment (SLAF) sequencing
[J]. BMC Genomics,2015,16:1035.

Costa V, Angelini C,Feis D I,et al. Uncovering the complexi-
ty of transcriptomes with RNA-Seq [J]. Biomedicine and Bio-
technology,2010(1) :853-916.

Morozova O,Marra M A. Applications of next-generation se-
quencing technologies in functional genomics [J]. Genomics,
2008,92:255-264.

Wang Z, Gerstein M, Snyder M. RNA-Seq: a revolutionary tool
for transcriptomics [J]. Nat Rev Genet,2009,10;57-63.

Cao J, Schneeberger K, Ossowski S, et al. Whole-genome se-
quencing of multiple Arabidopsis thaliana populations [ ] ].
Nature Genet,2011,43:956-963.

Zhan J, Thakare D,Ma C,et al. RNA sequencing of laser-cap-
ture microdissected compartments of the maize kernel identi-
fies regulatory modules associated with endosperm cell differ-
entiation [ J]. Plant Cell,2015,27:513-531.

Zhang X,Song Z Q, Liu T,et al. De novo assembly and com-
parative transcriptome analysis provide insightinto lysine bio-
synthesis in Toona sinensis Roem []J]. Journal of Genomics,
2016(3):1-9.

TR BRI R B 2 A S R BK R S T e R
B sy LI AR 24,2017, 31(4) :643-653.

Zhang SP,Qiu S L,Zheng Y Y,et al. Functional gene sequen-
cing and analysis of the transcription group of purple okra
[J]. Nuclear Agricultural Sciences,2017,31(4);643-653.
Altschul S F, Gish W, Miller W, et al. Basic local alignment
search tool [J]. Molecular Biology,1990,215(3) :403-410.
Cui J, You C,Zhu E, et al. Feedback regulation of DYT1 by
interactions with downstream bHLH factors promotes DYT1
nuclear localization and anther development [ J]. Plant Cell,
2016,28(5):1078.

ol S A BLE SR TE R bHLH 5% 56 W 7 R 5 AW
M e X AEE R I TR b [T, 2 %R,
2016,43(2) :281-294.

He J.Gu X R, Wei C H,et al. Nuclear agricultural sciences,
dentification and expression analysis under abiotic stresses of
the bHLH transcription factor gene family in watermelon
[J]. Acta Horticultural Sinica,2016,43(2):281-294.
Riechmann J L, Heard ], Martin G, et al. Arabidopsis tran-
scription factors: genome-wide comparative analysis among

eukaryotes [J]. Science,2000,290:2105-2110.

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

XUEE, F ok ik, ik JE 5, 2. ERF 5% 5% [N 1 76 At 4§00 B8 Wy
JEERFFE S [T, AL 24, 2013,28(S1) - 214-218.

LiuJ G,Wang Y Q.Zhang H S, et al. Research progress of
ERF transcription factors in plant biotic and abiotic stress re-
sponses [ J]. Acta Agriculturae Boreali Sinica,2013,28(S1):
214-218.

K. A HKER L SE IR POD il CAT 99 vk B H
HE4E A EAEN [T AR d R M2 H B REHE RO
2009(3) :295-300.

Zhang ] B, Zhou B Q. Lei Y C,et al. Screening of botanical
POD and CAT and their interaction with heavy metals [J].
Journal of Fujian Agriculture and Forestry University (Natu-
ral Science Edition),2009(3):295-300.

WA, LN 7IR YT AP FRZ 50 Bl [T] INAR B 2R Ak,
1995(6) :252-253.

Huang ] H. Fifty cases of acute urticaria were treated by
donggua skin decoction [ ]J]. Shandong Journal of Traditional
Chinese Medicine,1995(6) :252-253.

PRIGEAH 3% o, BOIR AT, o 28 TR0 0 K B e 1 0 R R ) R
(070 5 U % B R 2% 4 4. 2000(12) : S237-S238.

Chen X J, Xi Q, Huang Z F. Effects of traditional Chinese
medicine decoction on hypertension and diuresis in rats [ J].
Journal of the Fourth Military Medical University,2000(12) :
S237-S238.

Gu M, Fan S,Liu G,et al. Extract of wax gourd peel prevents
high-fat diet-induced hyperlipidemia in C57BL/6 mice via the
inhibition of the PPARY pathway [ J]. Evidence-Based Com-
plementary and Alternative Medicine,2013(10) ; 3-4.

A . AL TREETE. Z R E R A o [ P E R
FF2£,2012(7) :1246-1256.

Wei L. B, Miao H M, Zhang H Y. Transcriptomic analysis of
sesame development [ J]. Scientia Agricultura Sinica, 2012
(7):1246-1256.

Gonzalez A,Zhao M, Leavitt ] M, et al. Regulation of the an-
thocyanin biosynthetic pathway by the TTGI1/bHLH/Myb
transcriptional complex in Arabidopsis seedlings [ J]. Plant
Journal,2008,53(5) :814-827.

Jung K H,Han M J,Lee Y S,et al. Rice Undeveloped Tape-
tum1 is a major regulator of early tapetum development []].
Plant Cell,2005,17(10) :2705-2722.

AT TR R B HE 4 55 SR PR R 4 R S BRI S L
Ml sE R (1. b 242, 2015,42(9) 1 1649-1663.

Fan Z Q.Kuang J F,Lu W J, et al. Advances in research of
the mechanism of transcription factors involving in regulating
fruit ripening and senescence [ ]J]. Acta Horticultural Sinica.
2015,42(9) :1649-1663.

NS IR Bk B A B S T AR R HE AL BT Y
PEFR LD 2 R 4L 27 15 N A 275 2009, 28(3) 1 569-577.

Sun L. F,Xing S C,Zhang J, et al. Function of the transcrip-
tion factors in plant domestication and stress resistance [ J].
Genomics and Applied Biology,2009,28(3):569-577.

F O aRAR . TR ER 4. WRKY 5 %72 53R



64

PE JEAMB R 722 4R CB AR B 4 O

AT

[37]

[38]

[39]

Yyt B & W STk R [T ). Bk 2 41, 2014, 28 (10) : 1819-
1827.

Wang N, Zhang Z B, Huang F Z, et al. Research progress on
transcriptional factors involved in plant abiotic stress response
[J]. Nuclear Agricultural Sciences,2014,28(10):1819-1827.
UG BRAT SR R YT L 55 22 )L 4L SSR A 8140 1 K H
SrFARCIE A [T vb [ 40 A 9 2 2 1. 2016, 38(9) : 1118~
1127.

Zhu H S,Zhang Q Q.,LiuJ T,et al. Analysis on SSR informa-
tion in transcriptome and development of molecular markers
in Luffa cylindrica [J]. Chinese Journal of Cell Biology.
2016,38(9):1118-1127.
MEWE T B A0, % EF A SSR F B4 R
SrFARiCIt g (] P 224 2018, 45(3) : 541-551.

Wei X Q.Xu L,Zhang X J,et al. Analysis on SSR information
in transcriptome and development of molecular markers in
wax apple [J]. Acta Horticulturae Sinica,2018,45(3);541-
551.

EPEE SO AR S L 5L B RS RS A SSR 5 KL AT
B M2 3505 [T, 8 22441 . 2016, 43(3) :578-586.

Wang Y Y,Shan W Q,Xu W L,et al. Analysis on SSR infor-
mation in transcriptome and the polymorphism of Cucurbita

maxima [ J]. Acta Horticulturae Sinica, 2016, 43 (3); 578-

-

[40]

[41]

[42]

[43]

[44]

BEACOP R HTT L BRI S5 R T BBk SE e SR 4 A B2 48 SSR
Fric B JH TR s 4 (D], 2% 4, 2018, 45(3) :579-590.

Li Y P,LiuJ T,Chen M D, et al. SSR markers excavation and
germplasm analysis using the transcriptome information of
Hibiscus esculentus [J]. Acta Horticulturae Sinica, 2018, 45
(3):579-590.

Zhai 1., Xu L, Wang Y, et al. Novel and useful genic-SSR markers
from de novo transcriptome sequencing of radish (Raphanus
sativus L.) [J]. Molecular Breed.2014,33(3):611-624.

RE 2 > SRR B8 B - 45 B SR e s b SSR R B
SrT A G PR [T B 202440, 2018, 45(1) 1 139-148.

Cheng Y Q. Zhang L. N, Zhao Y B, et al. Analysis of SSR
markers information and primer selection from transcriptome
sequence of Hybrid Hazelnut Corylus heterophylla X C. avel-
lane [ ]]. Acta Horticulturae Sinica,2018,45(1):139-148.
oA, E ST WRE T R AR R AP SSRGE 5T H
PESM T ()], 224, 2016,43(9) . 1816-1824.

Liu R H,Wang Z L.,Chen J F,et al. Analysis of SSR informa-
tion in transcriptome and their usability in Flowering Chinese
Cabbage [J]. Acta Horticulturae Sinica,2016,43(9);1816-
1824.

Morgante M, Hanafey M, Powell W. Microsatellites are pref-
erentially associated with nonrepetitive DNA in plant genomes

[J]. Nature Genetics,2002,30(2) :194-200.

(E#EF 53 70

[22]

[23]

[24]

KB R B2 B B L AN W SR R e A A A B R B
TSR E BTN [T VbR MR B R 2 2 R (B R R
R . 2018,46(6) :85-93.

Zhang A F,Shao H Y, Cheng G, et al. Effects of biochar a-
mendment on flue-cured tobacco growth and soil physical and
chemical properties of rhizosphere [[J]. Journal of Northwest
A&.F University(Natural Science Edition).2018,46(6):85-
93.

R BB UAE . AN [] A= ) 5 it T X A 8 B R R R A K
B (DL BRPY A7 ¥ - PG AR AR B R 2, 2014,

Zhao D F. Effects of different biochar application amount on
physicochemical properties of tobacco soil and tobacco growth
[D]. Yangling,Shaanxi: Northwest A&F University,2014.
R B Z P X AL TR INAE ) O R R A
HAERMK W (] ER AL, 2014,35(2):156-
161.

Hui J Z,Zhang A P,Liu R L,et al. Effects of biochar on soil

nutrients and nitrogen leaching in anthropogenic-alluvial soil

[25]

[26]

[27]

[J]. Chinese Journal of Agrometeorology,2014,35(2);156-
161.

JeT5 05 R R R T L A8 AR Wk A [ A R R it o 4 i 3
T AR AR Rz [T, WAl 24k . 2016, 28(3) :489-495.
You F F,Zhao M Q,Chen F Y,et al. Effect of combined appli-
cation of biochar and fertilizer on growth of tobacco under Cd
stress [J]. Zhejiang Agricultural Journal, 2016, 28 (3); 489-
495.

Bradl H B. Adsorption of heavy metal ions on soils and soils
constituents [ ] |. Journal of Colloid and Interface Science,
2004,277(1) :1-18.

IR X G, EART 55 AR ) SR X R A T R R T
MR L R PR BT e [T fedbqe 24,2014, 29(1) : 140-
144.

Wang L Y,Liu G S,Wang L. H.et al. Effects of biochar on dry
matter accumulation of flue-cured tobacco and physical and
chemical property of rhizosphere soil [J]. Agricultural Journal

of North China,2014,29(1) :140-144.



