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Abstract: Eggplant ( Solanum melongena L. )is one of the important vegetables in China.However,
the application of molecular markers in eggplant is much less that other solanaceous fruit vegetables.In this
study, 151327 of InDels were in silico identified by taking advantage of whole genome re-sequencing of two
eggplant lines.The InDel markers targeting 180 InDel loci were developed, which were subjected in tests of two
re-sequencing eggplant lines and their derived hybrid line.Out of that, sixty-two ( 34.7% ) of total markers were
polymorphic between both varieties.62 out of the 180 InDel markers were then used to investigated the genetic
diversity and specificity of 24 red-purple long eggplant lines.Among the 62 InDel markers, 46 markers were
polymorphic among the eggplant lines.The variation of Nei’s gene diversity index and Shannon’s diversity
index was between 0.0799-0.4991 and 0.1732-0.6923, respectively.In addition, 24 InDel out of the 46 markers
were further used to investigated the genetic diversity and specificity of 143 varieties.By using UPGMA, 143
varieties were grouped into seven classes( I - VI ) when the genetic similarity coefficient is 0.65.The results
from purity test of variety from two InDel ( EP-215 and EP-1203 ) markers matched well with those from field
experiments.
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i ( Solanum melongena L. ) 2ttt 5t I 22 ER
SAVEW Z —, J& iRl ( Solanaceae ) 7ifi J& ( Solanum L. )
AR, 2015 4, h E AR A E
A5 80.6 7 hm?, = ft 5 15 300 {2 kg > IEAFE K, B
H IR E A AR A AW R AT T
R A B e — P BRI, AT
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Table 1  The information of 143 eggplant varieties
. s RAn, £ S| L . Rt LS 5 . P P S
w5 EE{J? Fruit Fruit i ;HE Fruit Fruit i %{E Fruit Fruit
Code Origin Code Origin Code Origin
color shape color shape color shape
K1 bii1Es] - vAN K || Kag T % K K97 sl g} K
K2 IR 4N K || K50 S E-<4N0 K K98 i L K
K3 ] - YAN < || K51 dbat %o 2 K99 dtat L K
K4 TR - YAN < || K52 IR ® K K100 deat £ K
K5 IR i K K53 IR E-+4N < K101 syl £ <
K6 I %o K# || K54 IR E-+4N IS K102 i s IS
K7 IR %o Kt || K55 IR E-vai IS K103 )i K S
K8 I & S K || K56 IR ®er K K104 fisaea} ) IS
K9 L] g3l Kt || K57 Paye] % B || K105 B vt L 29
K10 ] - YAN K || K58 S Y K K106 syl L %
K11 JAR -4 K#e || K59 I A E3 K K107 i L %%
K12 AR E-3an K || K60 IR E-+4N Wil || K108 Jent £ K
K13 T % E-<40 K || K61 Hol E-FAN K || K109 syl L &
K14 IR E-4N K || K62 pizye: E-va) 2 K110 deae s 1N
K15 IR E-<4N Ktk || K63 HEAE K K111 i g IS
K16 IR E-¢4N K || K64 itk - Wil || K112 Jest g IS
K17 IR g4 K || K65 dest SN K || K113 G - 24
K18 i} kS K || K66 deat eSS IS K114 P - IS
K19 = ®er K || K67 deat g KH || K115 17K - IS
K20 IR ®er K || K68 s % 2 K116 dtat gL 4
K21 B P €L BS K69 I 7R ® 57 K117 | e I
K22 IR %o K || K70 HIDIN g L) K#E || K118 Py gL K
K23 IR 4N IS K71 IR A izl K119 )i E L K
K24 IR E] IS K72 IR 2 K K120 AR %o
K25 IR % K || K73 %R £ IS K121 (5] f L 1[5
K26 Blepg f-¢a8 K || K74 5] £ K K122 IR S £
K27 Gicka £ <4 K || K75 (5T} £ £ K123 (5] ok iiiial
K28 IR EAN Ktk || K76 (5t} £ §S K124 Jest E4N K
K29 IR %o K || K77 (5] £ §S K125 )i g IS
K30 ] e 4N Kt || K78 (5] £ §S K126 GinKas —
K31 IR L K79 (5] £ S K127 bt e IS
K32 IR E-tAN K || K80 5] 2 IS K128 uiply| #* IS
K33 IR — K81 7R g1 IS K129 uiply| 14N K
K34 b g1 K || K82 i ¢ K || K130 utyll| E £ IS
K35 i) 13 K || K83 it K K || K131 (St} EAN &
K36 IR g K || K84 E S 4 KiE || K132 IR s K
K37 (i) E4) £ || K85 TR E ) IS K133 ~H ¢ IS
K38 syl k= ¢a) K || K86 =~ g IS K134 INZR E-4N K
K39 7R E-2AN K || K87 syl - YAN K K135 Uiyl s K
K40 IR kS K || k88 syl K K K136 115 s K
K41 IR E+4N K || K89 (5] S Wi || K137 S AN IS
K42 PNt k-4 IS K90 %R KR K K138 IR e 924
K43 TEGE — || K91 Py L K K139 [P L Kt
K44 IR - YAN o1 || K92 Py £ < K140 ik & N
K45 Paye] <40 K || K93 i L K K141 [ oy Tl
K46 i % K || K94 Jex £ K142 AR -4 K
K47 IR %o K || K95 L] 0 K143 (S & K
K48 IR - 4 || K96 uiply| g £
— R EdIEAR

—means the data is unclear
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20 T R AL s R SRR Ry A BR A F 58
B AR I S G ER I 25 B A2 Sk e 9 AN Bt o i s
AR B A ad BWA B, Fe Xt 2 % L
20 (SME_r2.5.1 ), lbXJ 45 48 SAMTOOLS £ B
2. f#FH GATK B F 4T InDel 40 43 M. ] FH
SnpEFff 2K (4R PE InDel 1 5765 % FL R4 i B
{5 BT R
1.3 InDel 5|4i&it

R R A5 TR 2 ) InDel A3 15, B BEAe A /
B RSEEEOR T 10, HIPIREE R T 4 (0. 5
Tt S DR 20 A L R O P 7 A S R R A
20 I, WUZ InDel 7 45 R ¥if# 4% 200 bp fif 3 77 571 i
finl¥rigit. FIFH Primer 6.0 #3154, Horf b s
YrsEi e A 1~190 bp, RS #rii13a Bl A 210~
401 bp, =1 k/NJg 100~150 bp , 3B kI A 52~60 °C.,
1.4 PCR ¥ 8 FnEzpE 5L AL FE ik

B T AR L /N e g gt 7 T AT
IS , SR i B CTAB 3 4R BN 41 5 DNA, £
0.8% Byt 68 i F Uk NS 3 YOG BE TR i,
DNA ¥ Ji I % 20 ng/uL £ . PCR & H] Promega
Iy A Skt DNA R4 B TR W ( Green Mix ), J2 i
AZ (10 pL ) 245 : 1 L A4 DNA (20 ng/pL ). 5 pL

FEH FIF1 KbIX 8/ Upstream
(9965)

AT IXJ8k/Exonic

FEA] 8] X/ Intergenic (4393)

(48392)

(32510)

B #/Splicing

LR B KbDKdsg, [H)i (141)
FER L Kb

WAE S —SEH BT 1 Kb

[X15/Up-and downstream /Downstream
(928) (8747)
BW2

P& T X8/ Intronic

DNA RAEFHRR . 1 uL 1E175]1497 (10 pmol/L ) Fl
1 L B2 5195 (10 umol/L ). 2 pL #B &K, 2 o A%
¥ oM 95 CH7AE 1 4 min; 95 G781 30 s, 52 “CiE k
30s,72 CHEfH130 s, 32 MG 72 °C HE {1 5 min;
8 CIrFF. ¥ 3G ™ W M 3% 1) T Aig 0l 5E i i K
1.5~2.0 h i (180 V ), BEM ML R S8 ARk

2 HER5HMH

2.1 FHF InDel #riZHILEE

i 3 5 2% 3L A 51 e E, BW2 il Fh
1 S86 i i 1 4 F PRI 21 1 B P LA 21 719 InDel %%
3 9 4 105076 /> 11 88965 >, H i fi7 T4 i 1
) InDel %% & 43 1| Ay 4393 4~ (4.18% ) i1 3637 >
(4.09% ) (1), itk —4 43 H 4 i o1,
BW2 #1 S86 ] 1% InDel %k 151327 14,
2.2 InDel FRiZHEMIEETE

HARE 500 1 InDel 437 25, Rifi#LA%E HL 180 /> InDel
NS 9, 4 PCR AN & #1, 180 XF 51 4 76
BW2.S86 % F,( BW2 x S86 ) FP ¥4 REH™ 14 Hi 45717,
B 845 RN 5 WK/ Ao Horb 62 %)
InDel 517 (£ 2) 7 BW2.S86 & F, &5 £ &1 (&l
2), 2% N 34.7%.

FEA FiF1 KbIXds/Upstream
(7767)
AT X 3/Exonic
(3637)

P& X35,/ Intronic
(25512)

FE A 8] X /Intergenic
(44417)

BYHV 14/Splicing
(113)
FEP FiF1 KX,
/Downstream
(6810)

FR EiF1 KoK, [

WAE 75— B E A T iF1 Kb

[XJ5k/Up-and downstream
(709)

S86

E1 £EESA InDel L mBIEMERZED
Fig.1 Bioinformatic analysis of InDels in two eggplant varieties

2.3 InDel fRiZEM FHRTRELEEFHILA
DAL T 1 24 1A H 2 R (5
SR ) 2087 3R 62 4> InDel ARiCTE M T 5 %5 I8
WeTE R FAE I . it PCR R & BH, 62 X514
TE 24 By iR R R Red 1G th A (1K1 3), B 4
FEYIR/ NS TR AV & . Z50TE, 7 62 M FRid
46 MhRICRIE 28, 25K E] 74.2%.

I Popgene 32 44Xt 46 Xt 5|9 7E 24 1353k T
BT BE S A T3 AT, BT | iR L R 2 et
£ 1 0.0799~0.4991 2 [i1], #4{ 4 0.2105; Shannon's
ZREVEFEEUMITE 0.1732~0.6923 ] (£ 2),
FI I NTSYSpc 1 ) UPGMA J7 32 %t 24 14 Jili
T AL RHFATRESTH (E 4), 76 545 M LR 5L
0.66 ALl FI 22 & A PU R
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Table 2 62 polymorphic InDel markers developed in this study
L
R LT
InDel : %) g
bric LU 197 ST N iﬂ?g# %‘Etf y;f}f;ﬁ :?fg
InDel Forward sequence Reverse sequence /hCbp) R 850 Marker  Marker
marker Length  Shannon's Nei's  used for used for
UPGMA  purity
test
EP-1131 ATCCAATAAGATTTCGAGCA ATTCCGTCCTAACAATTCCT 145 0.6923 0.4991
EP-215 CAATCTTCAAGTCACAACCA ATTTTCACGAATCACCAAAC 123 0.6853 0.4922 vV Vv
EP-1665 TGGGACAAATTCAACTATTTT ATCAACATTAAACGTGGTGA 128 0.6792 0.4861 \V
EP-1795 TGTCCATCAATATAACAATCTG TTCATAATTCAAAGCATGTTC 129 0.6792 0.4861 \V
EP-931 TGTCCCGAATATTCTCATTT TGAAGTCAAGATGTCAATCCT 153 0.6792 0.4861 vV
EP-1203 GAGAGAAAGAGAAAGAGGGC AATCCTTAGCAAAAGGAAAAA 156 0.6713 0.4783 vV Vv
EP-1371 GCTCATATAAATTGGGTGAGA TGATGTTTGTTTCGATTGTT 134 0.6713 0.4783 vV
EP-1079 TTATTTGATGCAGTTTTTGG TCACCATGACACTTTTCTCA 118 0.6616 0.4688 vV
EP-1135 CAGAGTTATGTGGAAATCCTG AGTTTTTATTCACTGCCACG 90 0.6616 0.4688 vV
EP-1215 TTTAAGCTGGCTGCTATTTC CCTACTGTCCATCGAGAAAG 133 0.6500 0.4575 vV
EP-1359 TTAGCTAACTGAGTCACCCAT AATTGTGTTGGAAGCACTTT 110 0.6500 0.4575 vV
EP-1367 AAAACGATTTTCGTTCTAGG TGTCTTTGTAGCAATTTGGA 143 0.6500 0.4575 Vv
EP-1605 AAGATTCCGTATAATTGCGT GAGAGTTGGGGCTATGTTATT 146 0.6500 0.4575 vV
EP-995 ATCTTATAGCTTATGGCGCA ACTATTTCGCACTTCCTCAA 139 0.6500 0.4575 vV
EP-1633 AAAAAGCGATTCAGAGTAGAT TTCCTAATCAATGCCATAAA 146 0.6211 0.4297
EP-1311 TGCAAAAGTGCATACAACTC AAGAGGCTTATCCCATCATT 158 0.5841 0.3950 vV
EP-1487 CGAGATATGATCGTATAACATT CCAATGCCTTACAACTATG 156 0.5841 0.3950 vV
EP-1691 CCTCCCTAATGTCTTCTCAA CAAGTCAAAATTGATATGGTTC 152 0.5623 0.3750 vV
EP-1139 GTCAATTTCAATTTGCCTGT TGTGTGACCGTCTGATCTAA 125 0.5383 0.3533 vV
EP-1297 AGGTCGAGTTCAAACTGCT TCAAGAGTAAAAATTTGGGG 150 0.5383 0.3533 vV
EP-1067 TTGAGGGATATCTTTATTTTTG GGTGTTTGGTAGGAAGAATTA 235 0.5383 0.3533 Vv Vv
EP-1539 TGCACATTTTTAACTTCATCA GGGGAAATTTAATTCAACAA 150 0.5117 0.3299
EP-1331 ATTCAGCATGTATCAGGAGG ATATCAAAAGCAAATGTGGG 155 0.4826 0.3047
EP-985 ACTCAACGAACACCCTTCTA CAAATGTTGTAGCTGCTGAA 83 0.4826 0.3047
EP-1295 TACTAAAACCCGAAGCACTC TCCTTTGGTTCACAGCTTAT 152 0.4506 0.2778
EP-1641 TCAATTGATTAGGTTTGGAG TCAACTCATCTCTTTTGTTAGA 144 0.4506 0.2778
EP-1533 GAGAGCTATTCAGTGGTCGT CCGTATCCAAAATACATGGT 155 0.4506 0.2778
EP-1223 TTTTTCTTTTGGTTCCTTTTT TGGGGAGGGTAAAATATACA 128 0.3768 0.2188
EP-1225 TAGCAGGGATTTGGATTAAA AAAATTTGATTGGGTCTTGA 118 0.3768 0.2188
EP-1517 GGAAAATATGATGGAAGTCG GCATCACTACTCTTGGCAAT 86 0.3768 0.2188
EP-1647 CAATGATCCATTCAACGATA GAAAGGTTGTGACTTTTGCT 114 0.3768 0.2188
EP-731 TGGTTATGCAAAATCAAGGT CCTGTGTCTCGAATTCAACT 89 0.3768 0.2188
EP-1577 GCGACCTATGTCTTCTGAAC ATTGAATGGTTTTGATCACC 139 0.3341 0.1866
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®2(4)
iU
=y Y i)
InDel ] L EEZ I T
brid L2 TS ) IR éﬁf}# FEVE Fric Fric
InDel Forward sequence Reverse sequence /hCbp) R g% Marker  Marker
marker Length  Shannon's Nei's  used for used for
UPGMA  purity
test
EP-1209 AAATAATTTTGAAACCCCGT TTGGAGAAATATAAGGTCCAAT 160 0.2868 0.1528
EP-1431 AATAGTGAAAATCATGGTGC CGCTAACTAAGAATTTTATTCC 140 0.2868 0.1528
EP-1561 TGATCGGAGTAAAAATACACCT TGAGACATCACCATCGTTTA 158 0.2868 0.1528
EP-719 AATTCTTTAGAGGGGTCCAG CAGGAAGTATTTGTTTCCCA 110 0.2868 0.1528
EP-1347 CAGTATAGTTTGCCAAGAGTCA ATGGCCATGAATCAAAATAA 201 0.2868 0.1528
EP-1411 ACTATGAAGTTAAAGGGTTGGT GGAATGTGAGAGAACTAAAGTG 156 0.2338 0.1172
EP-1651 TTCATTATCAAGTATGGGGC ACAAAGGAAATCCATGAGTG 143 0.2338 0.1172
EP-1751 CAAAATAGTGCGAAAATCAA ACTTGTATTTGCCTTACTCAAG 80 0.2338 0.1172
EP-1537 AGATTTCATCAGGTGGATTG CAAGTTCGAGGGTGTTTTTA 155 0.2338 0.1172
EP-1033 TGCACTCATCTCATTAACCA GTTAGAAGTTGACGCTCAGG 93 0.1732 0.0799
EP-1563 TCCACTCATCTCATCAATCA GGGGTGTGAGTGAAGTCTAA 154 0.1732 0.0799
EP-1535 TGTTTTCATTCAACCACAAG ATTTACCACTATTCCACCCC 138 0.1732  0.0799
EP-915 ACAGTTCATTGCGAATTCTT TTGTTCATATAAAGCAGCGA 93 0.1732 0.0799
EP-463 TTGAAAAAGCGGAATGTTAT TTGGTTAACATGAATTTCCC 151
EP-833 GCTGTGATTGTGGAGTCATA ACTCAAGTTACTACGACGGC 157
EP-899 GATTGGTTTGGTGCTGTAAT TGAGCGAGTTAGTGTGTTCA 134
EP-943 CAAAGTCCTAAGATACTGGAAA AGGAAAATACTTGTCAACCAA 136
EP-975 CGTGACCCTATTTTCCTATG TAGGGGTCTAAATTCACCCT 115
EP-1031 AGAGGAATTCCCACACTTTT TATAAGGTCCTTTTGGCTCA 158
EP-1189 CACAGCTCTCTAAACTCAAGG AAAAGCACTTCAAAATTCCA 155
EP-1321 GAACTGAAGAATTGGAGTCG CTCTTCTTTAGCGATGCACT 120
EP-1343 GGTGGATTTTTCCACAGTAA ATAAATTCAGCTCAAAACGG 140
EP-1369 AAGTTCCCCCATACAAGTTT GAATTGCAAAGATGCAGAAT 116
EP-1387 TTGGGAACATACGTGTTAAA CAAAAGGAGAATTTGGATATTT 158
EP-1407 GACGAAAAGTGTTCATCTGATA AAACGCAACTTTCGTAAAAC 140
EP-1507 TCATTAAATTCACCCCTCTG TGAATGGATAGGTATGGAGG 109
EP-1567 TTTTACGTTCACAAATCATCA CGAGCGACTTTATTGACATA 159
EP-1689 CCGAGACTAAATTTCACAGG GGCTTCACAGCTTAAACATT 142
EP-1721 AATAATAACGTGCATGGCTT CAACAACATACCAACTTGTGA 159
VAR TR T RIS sl i b Al B 43 B
\/ indicates the marker was used UPGMA or purity test
E},ﬁ{sﬁ SRR TR IR SR TR TR TR TR TR TR TR SR SR S

150 bp

100 bp
50bp

InDels Ep-215 Ep-463 Ep-719 Ep-731 Ep-833

A InDel 5147 BW2, S86 F1 BW2 x S86 1 PCR # 1
Indel accuracy experimental validation PCR products from lines BW2, S86 and BW2 x S86

2
Fig.2

Ep-899 Ep-915 Ep-931 Ep-943 Ep-975

Ep-985 Ep-995 Ep-1031Ep-1033Ep-1067
pe]
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Fig.3 PCR products in 24 eggplant lines with InDel marker EP-1135
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Fig.4 UPGMA dendrogram of 24 eggplant lines

2.4 FHF@H InDel Bk SHMBRS T
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