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Mapping male-sterile gene in tomato by specific
length amplified fragment sequencing
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Abstract: [Objective] This study obtained candidates of male-sterile gene and improved the accuracy of
locating male-sterile gene in tomato to provide theoretical basis for further cloning and revealing male-ster-
ilemechanism. [Method] A pollen abortion tomato line closely linked to a green stalk Marker at seedling
stage was used as the female parent and a male-fertility tomato line with purple stalk at seedling stage was
used as the male parent. F, generation male-sterile and male-fertility DNA pools were constructed with
thirty individuals by BSA method. The specific length amplified fragment sequencing (SLAF-Seq) technol-
ogy was used to detect sufficient fragments. Then,the candidate regions of sterile male gene were obtained
by association analysis,and the function of candidate regions genes were annotated by the GO library. [Re-
sult] A total of 20. 27 Mb reads data were obtained by SLAF-sequencing and 103 250 SLAF Markers were
obtained by SLLAF exploiting with the average sequencing depth of 160. 39 times. Then 6 892 polymorphism
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Markers were obtained between two mixed DNA pools by polymorphism analysis and eight candidate re-

gions were determined. The average length of the eight candidate regions was 0. 29 Mb, containing 27 poly-

morphic Markers and 146 candidate genes. [Conclusion] The male sterile gene was preliminarily located by

SLAF-Seq.
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Fig. 1 Agarose gel electrophoresis of tomato DNA
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Ui 5 BRI B

WL IR A 4 Bl DNA b3R5 24. 27
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Table 1 Statistics of sample sequencing data of genome in tomato
FE i 4 5 Read K J/bp FE il 5E 7 51 5 T B L 5 G/C &/ % Q20 it/ %
1D Read length Read number Total nucleotides G/C content Q20 content
aa 101+101 7 500 012 1515002 424 37. 20 87.59
ab 101+101 7 728 839 1561 225 478 36. 61 89.61
101+101 4629 268 935 112 136 37.21 88. 82
P 1014101 4 410 749 890 971 298 36.10 90. 56

T “aa” ] H DNA R : “ab” H A E DNA R “ M”84 DNA;“P7 A DNA,
Note: “aa” is DNA pool of male-sterile;“ab” is DNA pool of male-fertility; “M” is DNA of maternal line; “P” is DNA of paternal line.

2.3 TEHMEEAESLAF RiEHF .
HTHNAE S IEEAL, KL e Soap
PR D 7€ 7 5 (1 HIT 80 bp FoXf B 2 BE A |, I
FE A B [F]— 7 B F 5 AR — A X AL iR T 2
B B2k 15 SLAF F3id 103 250 4> RT3 IR

ik 160. 39 1%,

R SLAF 45 ic 09 58 4 @ 7 45 1, %t
SLAF pricfE& ek B s 25 W 2. mk
2 AT UL, SLAF i 76 56 P 41 4% Y fk b o A e 3
7, Ut W 35 DR 401 R AR I e B )
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Table 2 Number of SLAF Markers on each chromosome of genome in tomato

Y K g B SLAF $r% % PARCRY TR SLAF #3285
Chr. ID SLAF number Chr. ID SLAF number
SL2. 40ch00 2 408 SL2. 40ch07 8 896
SL.2. 40ch01 12 283 SL.2. 40ch08 8 835
SL.2. 40ch02 6 549 SL.2. 40ch09 8 321
SL.2. 40ch03 8 459 SL.2. 40ch10 8 606
SL2. 40ch04 8 558 SL.2. 40ch11 6 727
SL2. 40ch05 8 616 SL2. 40ch12 8 861
SL2. 40ch06 6 131 411 Total 103 250
2.4 TMEEA SLAF RIS H S A E AL 45 R G211 Marker 764 B (414 1 /Y

Xof DA T nfi ik PR 4 45 e o ik AR B9 103 250 A4
SLAF Fric , HR 4% 55 107 56 B B0OR 38 B8 7 91 22 ) 11 22
ST Z A8 B S5 RG] 4 B SLAF #5ic . 43
Bk SNP. 2 &M A& H R EE KM, Hrp SNP
R IR BN Z B MEARS . R Z O Marker, d# 2 4y
Prie i L3513 6 892 4~ Marker, 4% 28% SLAF 45
AR 3 i,

%3 BHEEAREEE SLAF FRERHEITE R

Table 3 Statistical of SLAF Markers of genome in tomato

e R B/ 7%
Type Amount Percent
A IR R AL
SNP 6 892 6.67
KM . 93 299 90. 36
No polymorphism
RAAER
Unknown 2 686 2. 60
# 5Z Repeat 373 0. 36
3t Total 103 250 100

Bom, g5 (F 4 KM, & AL FE SL2. 40ch05 Al
SL2. 40ch11g¢ i {& F iy Marker 5522, 433 2 534
ASF 1 894 A5 E i AE SL2. 40ch02 Fil SL2. 40ch06
Jeta Kk i) Marker /b, 58 104 4>,
R4 BHERAZREE LH Marker 8
Table 4 Statistical of Markers on each

chromosome in tomato

e o G bric Boat e o i g ' bric 8ot
Chr ID Marker number Chr ID Marker number
SL2. 40ch00 216 SL2. 40ch07 240
SL2. 40ch01 264 SL2. 40ch08 160
SL.2. 40ch02 104 SL.2. 40ch09 251
SL.2. 40ch03 271 SL.2. 40ch10 389
SL.2. 40ch04 350 SL2.40chl1 1894
SL2. 40ch05 2 534 SL2. 40ch12 115
SL.2. 40ch06 104 411 Total 6 892

2.5 BHERASEVAETERBXEKEST
XEAF 2N A 6 892 A il 2k [N 4] Marker. 2R ]
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Table 5 Information of associated candidate regions between the genome and male sterile in tomato

etk g5 IR L LRI E X3 H N/ Mb 7 AR iC B HE PR B
Chr ID Start End Size Difference in marker number ~ Gene number
SL.2. 40ch0o1 8 398 355 8 750 965 0. 35 2 8
SL2. 40ch01 63 713 116 63 725 562 0.01 2 2
SL2. 40ch02 39 892 037 39 905 715 0.01 2 4
SL2. 40ch02 41 537 763 42 122 150 0.58 11 82
SL.2. 40ch03 23 853 531 24 055 776 0. 20 3 3
SL2. 40ch03 37 219 076 37 258 846 0. 04 2 0
SL2. 40ch03 41 462 832 42 442 771 0. 98 3 27
SL2. 40ch05 5973 774 6 130 437 0.16 2 20

2.6 HMEHEATHERXBEREBANER LR
it GO 43 B 2 B8 20 B 41 A% ( Cellular compo-
nent) 43 F I fE (Molecular Function) 4= 4k 1 72 (Bio-
logical process) i F i HEPE AN B PR OCI I R #E 47 43
K RIKIKXRA LR GO r K5 it 4 R WLE 6. ik
6 AJ UL 8 AL XN A Ko+ A AR TS R o
£ T I 3 N0 = 7 O (== £ SINVA =X 7 K1 B3] N

200 0 4 L 26 I TR e [N SR R T A 3% 8 T 2 i S T AL Y
HRIER B3 Hod =2 R0 7 AN A J&
AL T AT R 23 1 0 20 03 5 X S W) o 7y
T B B R] 1 3 0 28 2 R AR AN

T

T I 3T LA B 2 M 3 B R s T X 6

Wy I AR 2 S RV B A — R BRI

K6 BHEETEERIKEBANERN GO ER

Table 6 The GO classification of genes in associated regions of male sterile phenotype in tomato

S LB/ % SR Bt
S| AT RE Percent of genes Number of genes
Gene classification Gene function B EL A LT H ) JER 50 LR
All gene Region gene All gene Region gene
WL E 5> Cell part 94,51 91, 26 24 120 94
g Zuf 4
AR T 21.75 27.18 5 550 28
Macromolecular complex
A a2 AR W FEL A . ]
Cellular component Membrane-enclosed lumen 5. 58 3.88 1425 4
4 i 4
,H}ﬂﬁﬁl‘ﬁl‘jﬁﬁ]} 6.97 0. 00 178 0
Extracellular region part
A A% Nucleoid 0.30 0.97 77 1
%4/ F Binding 80. 19 78. 64 20 541 81
WBIREDT 8.65 6. 80 2 207 7
Transporter activity
9T e eIt ¥y 3.93 6. 80 1003 7
Genes of molecular Molecule transducer activity o ' ’
function S b i ST )
W ERATES T 3.22 0.00 822 0
Enzyme rcgulator activity
e Z I T 2 69 6. 30 687 7
Receptor activity ! '
M T Cell process 92.18 90. 29 23 525 93
o2 gp g0
KR 70.11 78. 64 17 891 81
Development process
AL {2 Signaling 33. 50 41.75 8 550 43
Biological process PN
A K Growth 10. 82 34.95 2762 36
A Wb EFE Rhythmic process 2.70 4. 85 688 5
MM %5E Cell proliferation 2.37 6. 80 605 7
O ————
TEREE P B . 25 520 103
Total of gene annotation
3 W B TR 14 5 BT DL G A% 7 557 SR A ACA B A ] . 3x
> )

AT I S 5 1) 7 i A 77 B AS SR phy AR A e R A

PEAER L b AT SLAF ARic il 1 i H 2 251k
RO BRI 7E 103 250 % SLAF 4732 . AU A
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