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Abstract: Eggplant is an important horticultural crop and one of the most widely grown
vegetables in the Solanaceae family. Eggplant fruit-related agronomic traits are complex
quantitative traits with low efficiency and long cycle time for traditional breeding selection.
With the rapid development of high-throughput sequencing technology and bioinformatics tools,
genome-wide association study (GWAS) has shown great application potential in analyzing the
genetic rules of complex agronomic traits related to eggplant fruits. This paper first reviews the
progress of genome-wide association analysis in eggplant fruit shape, fruit color and other
fruit-related agronomic traits. Subsequently, aiming at the problem of missing heritability,
which is common in the genetic studies of eggplant quantitative traits, this paper puts forward
the development strategies of eggplant GWAS in the future based on the hot spots of application
of four GWAS strategies in the research of agronomics traits related to eggplant fruits. Lastly,
the application of GWAS strategy in the field of eggplant molecular breeding is expected to
provide a theoretical basis and reference for the future use of GWAS to analyze the genetic
basis of various eggplant fruit-related traits and to select fruit materials that meet consumer
needs.

Keywords: genome-wide association study; phylogenetics; genetic structure; missing heritability;
molecular breeding

i F(Solanum melongena L., 2n=2x=24)J& i
Fl(Solanaceae)ifi J& (Solanum L.), — 44 FLAKE
Pt JEE MRS . SR R A A
45400 J7 t, Mr{EkEId 100 1236507, iR g
SEHEEME AT, A 5 AR
DI, HA 5 AS LI 2% 45T 7 i S0 i Joa
A A 2wz HOsE AR A ) X SR
B 2J 5L 1) SRS AP R BT it ol S A AR
By,

i R SAH R EHER AR IRIE RETEN

&: 010-64807509

IR Z MR, BN T 2 5L B 1 52 22 4R
gt A5 A8 S a8 AL B A - &, . ik
RO LA IR B 0 A RSOn A5, E R T
R PRI PR A7 4 (quantitative trait locus,
QTL)E LM I LT, e At R S
KA ZAEIR Ty AT T R i (B F R R AE
FIREHARZ S F2U el BC1U 2 ey ikttt Aise
SEREIAR XA B E A0 S B RAR s  fafk
WHFAIR, WM-EBERE QTL VEK 7 #
R R = AT B AL 0% . GWAS SR I 1) 4

B<: cjb@im.ac.cn



“ ISSN 1000-3061  CN 11-1998/Q  A:#y T'#22£4}z  Chin J Biotech

H L AT LA A A AT 50 MR 10 353 A% BE AT B R i
o ERT AR B ARBERAR /Mo IX 3a, [R] B
ZAMERIFAT oM, ABRIRS P iR 22, IO HR
mAMSCR, IWME—EfE Bk QTL 437
) SR BR A

“jgef% 11 % (missing heritability) /&5 1
GWAS B T A AH DG LR e Bk i 352 4% ) A8
L SGE 3 s A An i Ad T st A% 1K SE BRI
WL 7o FMLX SRR ML 117, A BT
il S e MR s AL DL, AR DG B B P ARSI
LT HF. Zhou HIRIHEZELNA, #KF T
TR IRMEtL I, ARz BL R AR A
Yy 52 e MR s A% g b Je B FhastAe o R4t 1
B

AR, mFEEEHP R CH AR, A
2014 4 Hirakawa 25V i 10 F BUEE — 3L
PR, BRI XAE T 240 U 5 i
TS LTS i3 R 4 AR R
BB, (AR RS A B 2 S BN B AR
WAL AT B 2R 1Y38H4% )0 [ AG 3) T R AR
Beskdl . UL A S 2 A EAR R
B, [RIFE Ryl 52 Ze MR A ST R T8
AIBLIE . 15 GWAS 317 s 22 41~/ S0 F8 19
BHE PRI T RS, A5 508 W OB RE R of
SUE IR, FEAE B IE A b X B A R 4
ZEEAT B, 2 YT H AR MR s 1R i R T il Y
Bl

ARSI GWAS SRS TES T RIS ek
ARAFE R B9 B B i o UR AT T 25348, IF
PLeR R sAL IR TIA S, A 4 244
GWAS TP A &, X GWAS RIETES
TR SAH A VR K S FN o R T E R Y
JTRE N HET S T TR, DU R S
KA A 2 R A i B IR e 225 HHOR
XAFo

http://journals.im.ac.cn/cjben

1 GWAS EfTREMAKE
PSR o BB R

GWAS & — it B 28 PR AT D e E 102 7Y
1E MR 2E MR . GWAS 43 B ] LU E 3
F B SRR 5 R RAIE 4 AE 5, R 345
TBCRPER A HAREE, HorpoRiisg 2y | KA
w H DNA Fpol A8 g REAA R, Z2iET GWAS
g3 M B9 AR OB ORE o % B A P 7 (linkage
disequilibrium, LD)/& 4= 3 [ 240 ST 4 #7 1Y i,
BRI B P[] 5 b 5567 S R i) A = Bt L
SRERPON gL B | R | UL AR A
SEF A Z2 PR R R o AN [] 49 e [v] e PRI 2 v i 3
AV BERAATE R 255, & LD AKFIREHA,
GWAS 3t il s SRR RE AR D o T4k, B
HUB BT R £ & M (single nucleotide
polymorphism, SNP) R 3 A Fhricte
KRR E, GWAS & & H B BT, 78
FE A Z bR 3 A5 A 7 Hh ) B = AR R 2224,

H i, A9 51 2 AT R SR 2k
KHY GWAS #I5Eh %5E T —Ht 5 HFp R 2%
RERA T REIE R, XS5 Rt B AR AR
ek B4R T 8 LRSS 0 AN E .
1.1 AIFRIEXRZMIRE GWAS FiR
HRE

Tt I [ Rt B R, R
SEAH MR8 A5 LTI 0 B 92 2 i 52 At R
TR TR . Ge E T SEAERG TR I TR
T ORBAERITFST , LA 141 43555 FFP 5 v A RHE
J BRI, 105 AMfa s E & ¥ 4l (simple
sequence repeats, SSR)FRICXF AR E 7 | LK
JE. REERE 9 N5 IRAMIA SR 2%
ARPEATRIBR I, IS 49 5 8 SR
RAKIRIC . W, PR AR R REK
T B A A S R SR DA 2R 2 DGR



RE % | HTRRAXREMRSERALHES TR HR SRS

MIRE SNP {ii . Cericola Z:P%F1 Portis 257
FF 191 Gyan TR 384 4~ SNP, ifad 43
PRLZH DI A3 BT, 493 S 16 3] 5 S Bz Bt e AL SR S0
ARAASCH SNP A7 8. Liu 2T 45 Nl F#
R SCIRE A, LR 219 4~ SNP FE LAY 4>
Fhrid, X TFARERKEIHTTT GWAS 51,
FENT 5 eGSR SRR Ty L HA PR SF D) RE
[ SNP g Fl 1 N HEEHEPR IR QTL X,
FE# SUN JER FK % Smechr0301963 i i i1
AT RIK I e SE ] . Arrones ZFVF
Mangino 2Pt 420 1 RHE L) Magic BEADE
A7 AR B B R SIS BT, SR 243 ) DRI 1) — A
MYB JERFI—/~ APRR2 JE[K, Hirf MYB JE[H
Wit Z H56E R YA BUEAR I Hh 1R R
Fifa,, APRR2 J DR )3 2o 5% 0 SR Bz A -4 2 AR
Eism O . Ro 2B 288 sk A A
I7] [ K )0 1R 3 2 J5 R 114 9814~ SNP A 5T
X4, PEAT A I A OB A B o 4k E 20 S
ST 42 A 5 AL ARG SNP fif
S XIS AT B T R S50 s A R e
B A IE SRR AR IL, R+ &
TR AR PR ) 4
1.2 7 F GWAS iR ERMNRHSESR
TASSELP 391 GAPITE &3+ GWAS 43
Frep i B T 2 B k(£ 1), Hd,
TASSEL #fJ&—k il Java 45 i JT IR 5K
P, HA R P &G ETE P 5 E . TASSEL
Al DLAR B 2 R G SE R A8 0E (U FE SNP
SSR Fl Indel %5, SZHFZFhAS[R] 142 HE P 20 5
Wi, R T Ew Mgt T g AT il
fE T 5P, TASSEL 0 5 1 T Ho b i Fi
Iz W N RN L, ARG RS A 300 4 vT B
T A K AT HAl . GAPIT &2 —43EF R
BT B IF IR 43 AL A M e DY 3 TR

&: 010-64807509

A LR (mixed llinear model, MLM)#EF7 4>
SR OCIR I M, HAT e i T S R A A
PE, (HXTH) 27 S U0 T REA — o 127 > T THE
T AR, IF HE 0 R &
i HH B &G 22 LA F S A A . Ik
&b, GAPIT ic$&4it T 24 HThae, wAzh
PR AR | FEAPRICHEPLAL . GWAS 25
S i) EE i

A GWAS 3B B A 2 247 2 F,
7 B JE — Mt & 1 A5 7Y (general linear model,
GLM) Fll 1R A £k 14 1% %Y (mixed linear model,
MLM), HH, GLM R DLFFAZ5 4 (population
structure, Q) % [F 3¢ & AL 43 4 #7 (principal
component analysis, PCA)EFE NI AE &, 5
SERAMERG B s MLM BEITE Q B PCA 4 SEAil
AN T 32K A& (kinship, K)HH T g ¢
HRAEE 3 MY, GLM #5535 B 4 | 3 I
JTHATE SRR, (H 2T AR 2 J) g e ]
BN LA AR 256 2 06 Z By R 19520, 24
FEFERN IR EE M B R EE R B, AT RE 3 Bl PR
ERIGIN; M MLM B BB [F] I 25 1 [ 7 2%
Iy AR FEALARLNE , DT BE A A b 25 e 55 R AU AH G
FIFER, AHE GLM BERY, Y95 [ 5 2 (M AR 45
Fa . ZNROR B, MLM B2 7R B A% B 47 hb 4 i 1
BHERIE BRI AR ehh, MLM BRI
AJ DL G b UBCHS g MR RS R 25, JRTEAS
[F) 2 3 A5 s 4 rh R AR AR i 25 SR, (HIT
IR, T RAUAR R 4R v RE R S 1Y)
T E] o Z5 E g, P GLM BT iE & MLM
RERD T LR G B ) T, SRR S5+ A
RGO F MR, ATLME A GLM AL Qi Aeqe
AR RFIRZE R SR G O R L /NI T A5 R O
W75 2 MLM A

B<: cjb@im.ac.cn



n ISSN 1000-3061  CN 11-1998/Q  A:#y T'#22£4}z  Chin J Biotech

F1 MTFREBXRZWRITHERE GWAS DR R KK T HTRE

Table 1
agronomic traits related to eggplant fruit

Commonly used GWAS analysis software and association analysis model in the analysis of

Software ~ Pros and cons Mark Model References and
Pros Cons Type; Number year
TASSELP? Interface good operation, processing data Big data samples takea  SSR; 105 GLM [25];2013
types and a wide range of uses long time SNP; 384 GLM [26]; 2014
MLM [27]; 2015
SNP; 219 MLM [28]% 2019
SNP; 7 724 MLM  [29]%, [30]%; 2022
GAPITP?!  High efficiency of computing big data; Users need an R SNP; 114981 MLM [31]; 2022

High accuracy

foundation

% indicates that the SNP loci identified in this article can be identified to the candidate gene.
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