#8E R 5 4R 2019,34 (12): 1364-1370 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2019.12.002

HREURE, BEVTEL, wREHL, SF BT AAREARBENLASRC ) B BN QTL LIRS (). R Al 2% 4, 2019, 34 (12): 1364-1370.
ZHENG K H, LI Z Z, YE J S, et al. A Preliminary Study on Single Imprinted QTL Mapping Based on Random Mating of Natural Populations [J].
Fujian Journal of Agricultural Sciences, 2019, 34 (12): 1364—-1370.

BT B AR AR 32 BC 89 B2 BN
QTL E LW H 33

A

HITIEY | R, eH LT, AT A, B

(1 AR MO A B2 B, A AN 350002; 2.t EERMOR AT AN S B3 Be, e N 350002)

M OE: [BM) HRET A SRR AR LSS IC i B> B QTL #9562 J7 15, 43 AT 52 W) 2 o7 1l 4 i SC B R 3R
(75351 #E00 QTL Yo Mt — Mo S Mok, Bz R SR ICZ MM C R AL X R, TSR o=
TR AT NI QTL & v AN 3t % S B0 Al 1 o R 31 SR ALASE 00 B S b 3« K R L 30 1 4R T A R 3 0 AT D S
QTL EfL, AR I /N5 SE B 45 % (Minor allele frequency, MAF) . ARG | N [EBEVIACHCRE T 58
BMESSHATIREE, BNl QTL W B E MR FIEE R (88, (LR @B, izl s i i F 8 m
HASEPIE QTL /ZA N, 75 MAF KT 5% i, ERIRBL KT 10% B, @fi SsES48uiitaTm. [&Hie] R
HH B SRR IR BEDL A B 7™ A AR IR, W] DU SR #E AT BN BN G QTL ML, AL S5 R, = —Fh A8l ek
i, AT AT 2 A B0l QTL B4 T 3at

EHEIR: AARBEA; KRBT, FARSR; Nl QTL; BHALACHL

FESES: Q348 NHERARES: A XERES: 1008-0384 (2019) 12-1364—07

A Preliminary Study on Single Imprinted QTL Mapping Based on
Random Mating of Natural Populations
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Abstract: [ Objective]l To explore the application of single imprinted QTL mapping based on random mating of natural
populations and analyze key factors affecting the mapping accuracy. [ Method] Assuming the trait determined by the
imprinted QTL to be quantitative and a linear relationship between the trait and the markers existed, then the least squares
method could be used to estimate the QTL mapping and genetic parameters. The imprinted QTL mapping was generated by
computer simulating the single-point markers as well as a real data set of natural population markers. The statistical power and
parameter estimation accuracy of different genotype frequencies, heritability rates, and random mating rounds were compared.
The significance of imprinted QTLs was determined by using F- and t-tests. [ Result] Through a simulation study, it was
proven that the experimental design was effective in detecting a single imprinted QTL. When the MAF was greater than 5% and
the imprinted heritability greater than 10%, the iQTLs positions and genetic parameters were presumably unbiased
[ Conclusion] Using random mating in the nature to generate mapping populations could conceivably be used to locate
single-imprinted QTLs with acceptable results of localization. It seemed to be an effective design for the next step for QTL

mapping.
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Fig.1 Schematic diagram of random mating in natural
populations
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Table 1 Frequency of genotypes and value of dummy variables
in natural populations

x z t
R Genotype A% Frequency
a d h
2
A/A P 1 0 0
Ala Pq 0 1 1
a/A Pq 0 1 -1
2
A/A q -1 0 0
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Table 2 Imprint types, parameter settings, and abbreviations

BNt 5 ZH
Imprinting type abbreviation parameter

IR T XA ML

d=0H.a=h
Parental expression, Paternal PEP Ha
I R0 PEM  d=0Ha=h
Parental expression, Maternal
SR R iR
TR DIB  a=0Hd=0
Dominance imprinting, Bipolar
SAEENZE (4 ok
SEPEEDIE (A M1 . DIPOD  a=0H.d=h
Dominance imprinting, Polar, Over-dominance
SAEENZE (4 Sk
SAEEIE CRAD (8 TR0 DIPUD a0l

Dominance imprinting, Polar, Under dominance

P L E S 100 Y, 100 RS HUAl A AR 1% I 22 £
T SRR E bR, B KO 0.05, FR
FREE, BLAMYFNH C=10, ZZHC 20 ML R, 4
W3,

R3 BSEN S B IQTL ENER
Table 3 Single-point simulation of S types of iQTL mapping results
DIPOD DIPUD DIB PEM PEP
MAF/% H/%
a d h P/% a d h P/% d h P% a d h  P/% a d h  Pl%
RV 0 235 235 0 235 235 0 235 235 0 235 2.35 0 235
0.18 22 24 0.07 225 24 0.12 -0.1 235 241 —-0.06 —2.35 2.16 024 235
5 5 85 93 88 91 87
(1.17) (1.22) (0.31) (1.22) (1.23) (0.33) (1.19) (1.24) (0.37) (1.16) (1.22) (0.31) (1.04) (1.13) (0.29)
RV 0 342 342 0 342 342 0 0 342 342 0 342 3.42 0 342
0.09 331 345 0 347 -3.38 —0.02 -0.02 3.43 346 0.03 —3.45 337 0.1 338
5 10 83 82 86 92 86
(1.19) (1.21) (0.35) (1.01) (1.06) (0.31) (1.19) (1.25) (0.35) (1.34) (1.35) (0.35) (1.03) (1.05) (0.29)
RV 0 431 431 0 431 431 0 0 431 4.31 0 -431 4.31 0 431
0.07 428 434 —0.01 431 435 0.03 —-0.05 425 436 —0.05 —4.31 442 —0.08 4.33
5 15 90 90 90 88 85
(12) (1.25) (0.27) (1.18) (1.26) (0.29) (1.24) (1.24) (0.33) (1.03) (1.03) (0.3) (1.03) (1.08) (0.32)
RV 0 1.71 1.71 0 1.71 -1.71 0 0 1.71 1.71 0 -1.71 1.71 0 1.71
-0.02 1.75 1.72 -0.04 1.75 -1.73 -0.04 0.06 1.72 1.64 0.06 —1.67 1.69 —0.02 1.69
10 5 100 100 100 100 100
0.53) (0.6) (0.21) (0.53) (0.55) (0.21) (0.57) (0.63) (0.23) (0.47) (0.58) (0.24) (0.57) (0.63) (0.22)
RV 0 248 248 0 248 -2.48 0 0 248 248 0 248 2.48 0 248
-0.05 252 25 —0.05 2.53 -2.51 -0.02 0.03 251 2.54 —0.04 —2.51 2.59 —0.06 2.52
10 10 100 100 100 100 100
(0.55) (0.61) (0.23) (0.57) (0.63) (0.25) 0.61) (0.7) (0.26) (0.51) (0.56) (0.2) (0.6) (0.62) (0.23)
RV 0 313 313 0 313 -3.13 0 0 313 313 0 313 3.13 0 313
-0.04 3.18 3.12 —0.08 322 -3.13 —0.08 0.06 3.13 324 —-0.05 -3.12 3.18 0.01 3.12
10 15 100 100 100 100 100

(0.49) (0.57) (0.23)

(0.52) (0.57) (0.23)

(0.62) (0.65) (0.26)

(0.47) (0.53) (0.22)

(0.55) (0.59) (0.24)

T RPHETNNIRER, SRS EINC=10, KECHECN20MEE R, RKPHARIEE SR (Heritability) , RVIAERIME (Real value) , PRELE I

(Power)

Note: The number in parentheses in the table is the standard deviation, C=10 and cross rounds is 20, H represents heritability, RV means real value and p means

statistical power.
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R4 FREICHET S MENEAREM IQTL EMLER
Table 4 iQTL mapping results of 5 imprint types under varied C values

DIPOD DIPUD DIB PEM PEP

H C
POS/kbp «a d h  POS/kbp a d h  POS/kbp «a d h POS/Kbp a d h  POS/kbp a d h Pl%

RV 470 0 073 073 470 0 073 —073 470 0 0 073 470 073 0 -073 470 073 0 073
470 -001 074 073 470 001 074 -072 470 0 0 074 470 073 0 073 470 001 074 0.3 100
0 (0.1) (0.13) (007 0  (0.09) (0.13) (0.07) 0  (0.I) (0.14) (008) 0  (0.) (0.12) (0.08) 0  (0.1) (0.1) (0.1

RV 470 0 126 126 470 0 126 -126 470 0 0 126 470 126 0 -126 470 126 0 126
470 002 125 128 470 004 125 -128 47002 001 001 126 470 127 0 125 470 002 125 128 100
0 (0.18) (023) (0.1) 0  (0.16) (0.18) (0.13) (02) (0.16) (022) (0.15 0  (0.17) (021) (0.12) 0  (0.18) (02) (0.1)

RV 470 0 093 093 470 0 093 —093 470 0 0 093 470 093 0 -093 470 093 0 093
470 -001 092 093 470 0 09 -093 470 -001 0 092 470 095 0 -092 470 -0.01 092 093 100
0 (0.) (0.12) (007 0  (0.1) (013) (0.07) 0  (0.I1) (0.13) (009 0  (0.1) (0.14) (0.07) 0 (0.1 (0.1 (1)

RV 40 0 16 16 470 0 16 -16 40 0 0 16 470 16 0 -16 40 13 0 16
470 0 159 159 470 0 162 -1.63 470 001 001 1.6 470 159 -0.03 -1.62 470 0 159 159 100

156
0 (017 (02) (013) 0 (0.18) (022) (0.1I3) 0  (0.16) (0.19) (0.12) 0  (0.17) (02) (0.12) 0 (0.17) (0.2) (0.1)

W RPEESRORMEZ, IESIHC=2. 6, TEHBONTIRIG R, RPHAREREER, HREBER (Heritability) , CHAECH (Cvalue) , RVILE
FfH (Real value) , PARRFEZ IR (Power), POSHFIQTLYE§u(a 4 L I{fr B (1QTL position).

Note: The number in parentheses in the table is the standard deviation, the results listed here are the C values are 2 and 4,the number of mating rounds is 7, C

represents C-value, RV represents real value, P represents statistical power and POS means the iQTL’s position on chromosome.
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