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Epistasis and its application in genetics and breeding
ZhANG Wen ~ Ying, CHENG Jun - Qi,ZHU Jun, WU Wei - Ren
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Abstract ; Conception and analytical methods of epistasis and its application in genetics and breeding were reviewed . Epistasis was introduced into genetics in 1909,
however, it was not received enough attention untill recent years, and it became an indiscerptible part of genetic research system upon complex traits. Epistasis in-
cludes statistical epistasis and functional epistasis, the former is a population phenomenon whereas the latter is a genotypic phenomenon . Molecular marker technolo-
gy is a powerful tool in studying epistasis, evidence from both theoretic researches and empirical experiments have proved that epistasis is impartant for perfarmance
of main quantitative traits. Implications of epistasis for plant breeding methodology should depend on seed production and the methods for breeding. Epistasis is an

important genetic basis for basis for the yielding of heterosie crope.
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LIt (epistasis) — 1A R B AT B BB 1807 £, 24
NEERY ERATHAREREEREASEN—FY
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%161, 1918 4F, Fisher ¥ £ 2 8 J% (6] 3k fn 4 M EL 45
M%?ﬂ.ﬁﬁiﬁ(epistacy)mo EREENETZ
F, F—-HERASIRANNIEXEMEBIA
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ST B4 T 1 3 Bateson 44 H ) L M HERI™
BEX, ML RREENEFRALEXN
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2 . — ARGt E AT PE (statistical epistasis) , H—HH
TN 8E L A7 1 (functional epistasis)
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Fisher(1918) B Wt Gt i+ LAz #E, A AR R IE
Sy B R BRI WG THRZE , B ERRE
o5 AR Nt B A b A4 oy 2 4 B,
Cockerham(1954) #1 Kemphthome %t 4t 11 A7 tE#E &
e 4 B B R, B ABLR SRS 212,
[RIR , Cokerham (1954 ) # — 3 H¢ LAt 75 Z 5 i A
ot x Itk (AA) Ntk x B1E(AD) IR BHE X B
#:(DD)3 Fh4r B2, NTHE _E A7 P T BB A HET
ARIFSAEFEEINREMEE. HIL, TEXS
it (EEREE) N SREERSERRESE
BEEAERFEEANERNNEE. it AR
MEEAAE, TR T RER KT SRR KM
R, FHEAERENSEEREFESREX,

Hayman Fli Mether( 1955) \Mather( 1967) . 55/5 i
T Gei AR, RgER, — R EAEmE
BRI N 326882, iR B EE (pure - line -
metric model) BXF5 K Fo E BB (F. - metric model,
F. &7 F, REBEXEELFT TG, KB F
HBREEHRTET W Fo BEFREERR
BIERH, B2 F, FEEE (F-metric model, Bf
Cockerham 8! ), R FSH S EYHAFHT F, H
FPEEREBERXHE., FZX, BEERRR
(mixed - meric model, B} Hayman — Mather i25) , & F,
EEEAS F. EEEBNES, EWH Fa - metric
BALE T AN LTI K. Kao M Zeng(2002) Eb
BT &I, (Cockerham BEHY ) 72 77 = 3 B 4 iR
R G T AR R QTL B S 7 BAA BT
HAM SR R B LR E] LR,
RETRAFHURL AT QTL SEfiLo

& Cockerham 2 i H ™ SCBEHEE, RE
(1989,1992) 3t T FEF ik x ik Ak (AA) B
EHESBROBEST T E. SREFTE, TR
M — R R AR E - R RF R
VOB, AT AT RS AS N2 x i b A4 (AA) A%
FESE. HAUENERBEEER T ARAR
BRI BAE SR, B SRR S EEN FERAR
'k, T aAEER M ST LR, BEEU
RESFAKYLEESERFYEMEAEXR.
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1995 4E , Cheverud 1 Routman # H 4 ¥ F (%
(physiological epistasis) , iARRE—TEEE LR
EARZEREH MM RABERKBTHESRE
B HEEER, Hansen 1 Wangner(2001)$2 5
B b — B A LA, A R R R E Y

EAETRES A BB A EE L HLE, X B gt
B LA IR — N EEERS —ERE
A BB, ] MEHET BIR B EArtE. T
B bt R—FEERISR, ML T %565 E K5
B IMEURBHERETEEE —ERNTER, B
I, EEHAHR PR AEYEZ THIT LA,

FETHRE L AL 54 75 T , Kauffman(1993) $# H T
BB -4 B B AR 70 RIS RI48 NK LR, Gib-
son(1996) K& T & R A MBI 1AL, Cheverud
0 Routman(1995) 32 15 7 47 £ 2 E (U HE B T
B, B LA HEE A R E R EIE I EE MR 2 , B
FES LU AEESERNEE, BRETIEM
WHEHEYE BHEIREEMTFEITFTE
Hansen 1 Wagner(2001)$2 TERA T &M KW ER
B EL7E B9 5 T 2% #E 45 A (multilinear model )1V, 204K
RI] BTG @ A2 o P B D BE b A7 4 B RE R K
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HEERBEEMER, BEZFERE, RAR
SEANEEFARMOIAXR, Bit, SHRER
MR+ B, 4 FRIESERPE R, AEAB
REEEROBAEEMBOHT T8, FASTIRIC
BATRAEEGST, AT LA QTLs REE MHE
X%, B QTL % fi (QTLmapping) . M 20 it 42 80 £
REFEF R, — RIIETF 2 FHRICH QIL B LT
TSR, A EERE QTL EURET AR
Mg IR, ERMRENFTEFBREFFE LM
M. LB b, DNA RICTE R T AR W EY +
QTLs Zia] E A AEMFFE B BFER%E. Li %
(1997) L F PR 44 1 T < BE 275 ¥ (RFLP) RS BF
RTKBEEE 3 MR BEER, S
19 ME XK QTLs, RH LAIERFE RE =B A o
REFFMEROEEREERM, THERBERA
HEBNEIMHBEIRBHOER, Ko F
(1999) Rt T E T LT E KR K 25T X 6 1 B
(multiple interval mappping) 77 ¥ , Al LAfH 5 2 2 (5 BE
ZIE M BN, Wang % (1999) R R AR HEE
(mixed linear model) 77 % , 32 i T % J& b7 X057 71
QTL 5FFSEE AR QTL EAL T 3, W il £ & K
HTTE R E AN . Cao 25 (2001) A F %4 QTL
SEMFERR LA QTL SHEEAM KBKRR
EEHMEW, RIS KBEREERBER,

W4 QTL MR E M AMWEREAELZER
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S R RE M NTEREH A TR, H
HAEGBBREETE, QML AR RRBTES
F%F LU ERERE, B EREHHREREAAR
[B] BR80T R 4 R 4 1 295 8 1 B BRI 28
B R R AU RS RN . YEE
9 QTL AR I 4 e it , 35 B8 (6] B 4 i S 4 3t
EFHTRRE, RREIESBRBIELIEY
IEEAMT R TR—RES), @R FARC SR
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BIERMAANSEDBERR TR~ EEF
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4.1 HREH

EEREET S, — B RA MR T LR
R, EFEHPEINTRERENTER—
BREREMERME, FLE, X TFEEERE
Yy, B0 x fn b RN AT LUE I e Bk e B E , IR
bt x e LA E IR AERFEF PR S
FERSMIBEWS. BT NOEREU AT
HAER SRR , e miEs %R E R ERUN A
ERURGFZEHABPHEET . BosiEmiEs
FERENDFER BB EF £ AT 2L R
%, AN R AR 3800 BO BU R YERA , TovERR Ak H3E
YR 1Z T ER B TP B RSB R RS 1 K
R, Bk, SdEnteg e 2 B +2E
B, BREGUEHERRIM BEBRIEYRERE
1eR, ERE BRI P BRI L A8 B 55
KELEREEREYPE, X—ARFABTHEA
THRNEER, - THEESLERIEYPEERE
BRI ST A AR i B, A —FE R R
BIEVEEBREREHWIESMEFATERN, B
TEEEBE Y ) R0 L B 4 BAE RN .
4.2 SFRRICHBIERE

SF 4510 38 Bh 38 ¥ ( Molecular marker — assisted
selection, MAS) B R HZ B BN EM TIEBRKRT
JENETR, AR FEHNEEHBRTS
WA MASEFHYFEHRERERNUR T ECR
BUENRS TN ERERFR FTERREED
ER—NERFRRRE L ENFE, B, Lu%
(2003) 21 7518 LA RN B F QLTs KIARICH

Bh#% 7% (marker - assisted selection, MAS) 7 5%, i@ ot
HEVEDHR R, E L AEFENBRT &5
% O BIntESE BNt BN MR E TR
AERANEEWL, MAK EUESARTAR
TR 7 SR AE X K A9 5% . Jannink (2003 ) 58 i3 K
PRI L3 T FEANYE R e IntE x It R AR
MEMIERTARBENEEYN, EREERAS
F AT ERAERMERARNIL

BEERES FIRCHB R EEREE R
BLEERRE, BRAKLEE  ZEABTRREE
HEE (LA R ZRIN R RS ME R MR
REBTEHEERNEIRYETRHRURREHR R
B,
4.3 FHAFHBECELHAR

EMRAEIHYEHFNNACSE THER,
ES R, ANTRE T 2R X T RER BN IR
B, HPLULHL Buce FRENBEHRBRIRUK
Shull #1 East %32t f8 BB SR AR, HX
BREAXSETHEEEEIL, YuF(1997) KAk
BE—TREEKBRZHEH 250 ™ P X R, &
T HHESERGNKERCHRMN _EBRE S
BN, 4 TREFBRERA S G858 £
MHERBREANREEXMPEEEEEN. L
4£(2001) 1 Luo % (2001) ARG, LEMEE
HEREXFBAFHAENFTERSEERM, Omholt
% (2000) A\ ZEBH 185 P 4% ( gene regulatory network ) #
EHATEEENMEREESHFEMLEINXE,
B BREM LA E R RB R RS
AR —FHMRAE, Hua %(2003)FRKBKA F
G RA, FF AN, 1SR E EEK T HES
SBHE ELEBE EEEUR I _EEHEERN
(bntE x R N x BHEEEMBHE x BEE
FE)XAKA F, BEPHRFHREST AR, EIIZ
EIYE AR RENBEEMEAAERF . LRERH
BT TH B HELRXE T RS EERMD
Fi0,

FEZ AR LB J5 H , Xu 7 Zhu(1990) 2 F 0
T - B - 0% x A0t LA AR (ADAA model) 32
T RSB RSN, e, &
PLYEF TR E (epistatic heterosis) TEFFP F; R R HE
FHRFHEEREEEM.
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A7KFE cDNA S B, 5 EDTA - Fe BRI T
451 1R oDNA &, K e&BES LREE N 203
A, EREESN 203 M ELRERPEHE . BRES
(TRERBBYOR X WEE)S 4, BRI E XHE
B9/ ARERMEEANER 41~  WRERRER
FRHEA 24 EREEHREEFEXNER
WA EEBRAEXHER 24, ARANEENE
H (R BN MU AN A RBETE ST R ) 12
N EENBER 2 4, HARRBEE, AR
AbE KSR W IS E W E IEF - SDS - PAGE B i
HWBBEE 1500 MEFNEAER. HEBRES
FEREEFNKBETEEERE BIMERE
HEE A, HPEREA 3 N3RS DT 9 N
ROBURA, S EDTA B4 - HEERN
KBERF, B3 BAEREEHAR, P
IERNE 4 40, RBIE 24 BRNE 74, EXT
B S FeCl3 HEFRMKBRP , RRAHEARH
EERA. NS ERER EER 23 M A0E
HE, ARESBHTK#. SWMFHEITT MALDI -
TOF %A # , B 3018 12 FE A R AR BHE 4
HEHBERRATER.
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M RG TRA NN IR, EOFAHRELR

HEEERAHAHRRRS KHRBERSHEN
KELHB,BERX—-OEMNERTAEE. AR
RESHYEQRAFE, DLEXRCERRTHE
ek, MMETHREE, TEAUTHEAF®E:(1)
WEF K BSHEYHWUFTRIEYEARAN
PR BETRIE, ORRABE BEEMEEH
ARM KB MudPIT.ICAT AR FREHEARE, TUE
BRI BER B IKE R, AT B . 34
WERENRRSABORMATVRBESEER
HEHEHSTERYG. OEREER&SELSSSE
XEARAROBRRELAFOER, HYES K
BARESKTER, AMTTUNIBERBEZHNELR
o, EHMK FEAREMRICEARA
EHE—NE AN, A ESRAFEHOTR
EEMBEMERTE G/ PNLE, 20200 BARRE,
MRS FESHREEME TEANTIE, AXR
SREEEMENSE, RERAS5EARHNESN
WEERTELEI, TRELEFEMNRY,
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