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Tab.1 Two published versions of the genome of Litopenaeus vannamei

B parameter o Rl B v PR 5 ) T PR VA KK BT e RO
S K total length 1.64 Gb 1.87 Gb
K length of scaffolds anchored on linkage groups 1.45 Gb 1.62 Gb
Scaffolds ¢ H number of scaffolds 4683 10212
Contig N50 K J& Contig N50 length 57650 bp 135375 bp
Scaffold N50 # & Scaffold N50 length 605555 bp 39690981 bp
Scaffold N90 + i Scaffold N90 length 204841 bp 75000 bp
HHMmEILE %L H predicted protein-coding gene number 25596 21548
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Tab. 2 Published GS studies on Litopenaeus vannamei

LAY 57T ¥ genotyping method

PEAR trait

T AL prediction model

2b-RAD-Seq PR E A4 K body weight and length rBLUP, BayesA. Bayes-Lasso
2b-RAD-Seq IR PLPES? vibrio resistance GBLUP
FEH S F gene chip WSSV Hi M WSSV resistance GBLUP

FLH S H gene chip
¥ resequencing
FERHIE R gene chip

FLF U H gene chip

AHPND $i 113! AHPND resistance
R AR T harvest weight
AR growth

FE T high salinity

GBLUP, ssGBLUP
GBLUP. ssGBLUP
ML#R2%>] . GBLUP. BayesB

BL#%2%>) . GBLUP, BayesB
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Tab.3 Developed gene chips in Litopenaeus vannamei

G0 Y20 WA N L EFS 97 FH AR
year type institution density characteristic application
2019 WA B o Rl B g 0 5 600 K HHSHEFE AR [45]
2020 RAHES A EPEEAP KA, A illumina A 50K G [9]
2020 AR EDK P RE O ST B E B K AR ST, 40K S WSSV itk . AR WREE  [76]
19 3l A R AR PR ) BORESFAHOCHRICTE N Y 45815 > SNP #7il
2021 WS R EPBRE RSO 15K AR, MR [60]
2023 BARS R EBEB RN, R YR 10K T 600 K MBS MR, MAZFHE  BHAKkR
A RAF JEARS I R 5T unpublished
2022 gAEs e P EDK R E AT S B K RS, 55K FEJEHT 40 KOt B A AT IR, IAGHT  [63-64)
TR i AR B AR AT PR ] 15 KOARLE T Bk, i 5 2 T |

AR PR A D RE L A
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Molecular breeding of Litopenaeus vannamei: A review

FU Shuo, ZHUO Hongbiao, LIU Jianyong
College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China

Abstract: Litopenaeus vannamei is an important aquaculture species in China, and its production ranks first among
all crustaceans. However, owing to it being a non-native species and its germplasm being limited by its origin in
foreign countries, after a period of dividend farming, negative problems such as slow growth, and a low survival
rate, and poor disease resistance have gradually appeared, causing huge losses to shrimp farming. In response to
these problems, researchers in China have actively conducted shrimp breeding and have achieved certain results
by cultivating several new varieties. In recent years, the development of genetic improvement technology for
aquatic animals has been rapid, and the introduction of modern molecular breeding technology has revolutionized
the breeding of L. vannamei. In this paper, we review the status of molecular breeding technology in L. vannamei,
including germplasm resource research, genome research, molecular marker mining and assisted breeding, genome
selection, and gene-editing research. It also provides an outlook on the future development trends of molecular
breeding technology for L. vannamei, with the hope of providing a reference for the breeding of new L. vannamei
varieties using these modern molecular breeding techniques.
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