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Uniparental dominance is a crucial strategy for overcoming
genetic incompatibility in distant hybridization of angiosperms

GAO Yike, LYU Yi

(College of Landscape Architecture/National Floriculture Engineering Research Centre,

Beiling Forestry University, Beijing 100083, China)

Abstract To have a deep understanding of the genetic mechanisms and adaptive significance of uniparental
dominance in intergeneric and interfamilial hybrid offspring of angiosperms, relevant studies were retrieved and
analyzed. The variation characteristics, genetic mechanisms, and adaptive significance of distant hybridization
offspring were sorted out. The results showed that: 1) The phenotypes of intergeneric and interfamilial hybrid
offspring significantly bias toward one parent, while characteristics of the other recessive parent are either
minimally expressed or not expressed at all, exhibiting uniparental dominance. This differs from classical genetic
variation patterns observed in closely related hybridization, demonstrating non-Mendelian inheritance patterns.
2) Uniparental dominance is regulated at three levels, i. e. , asymmetric chromosome elimination during early
zygotic development; biased gene expression, systematic loss of recessive parent chromosomes or fragments
and transcriptional silencing and differential in epigenetic modifications. 3) Uniparental dominance represents
an adaptive compatibility strategy for address genetic incompatibility between distant hybrid parents. The genetic

material of the dominant parent plays a leading role in shaping offspring development, while the genetic material
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of the recessive parent is eliminated or suppressed. The harmonizes genetic incompatibility arising from distant

parental interactions, avoiding hybrid conflicts that leads to sterility and lethality, thereby achieving relative

genomic stability and maintaining normal development of offspring. Meanwhile, the retention of some exotic

genes provides a potential gene pool for functional innovation. Systematic analysis of uniparental dominance

in distant hybrid offspring helps to understand the unique variation patterns in intergeneric and interfamilial

hybrids, and provides a theoretical basis for improving the efficiency of distant hybridization breeding.

Keywords distinct hybridization; intergeneric hybridization; interfamilial hybridization; uniparental dominance;

genetic incompatibility

T 25 A A 2 B B A BT A s 1S 2 AR Y
WH SRR . BAE RS AR I,
Ak 1 MOk B 2 ) 8] F R 8] 2% 22 5 AR, JE AR A
AIE A B i B2 el . J ] AR ] 2 28 e AR A R A g
AR 2H A R DR 3R 8 A 5 T 4O BOBUR R AE T 2
B A A 1] i — SR A, 55— R A YRR AEALAE A BR S
MR HETX — R E 5 RV E 1 2%, H 1
AR RG AL BWAAHCHIECA 3P &E S
PG A 2 M B 4% 7 (Matrocliny) g T 4 14 2
A2 JE AR AR B F2 2 AR H AR LA s 5 Z A XTI Y
JE M A £ 7 (Patrocling) '™, #8244 28 J5 0 3 A 32 %2
AL B A s 2 A% R BF 5T T ik DA T
(Subgenome dominance)'™ , #§ i [ 5 — 35 4 (1) W 3%
PR R A iU S B N W S Pl e o K AN
M B far = A8, B L) EAES W A ReR A s P
AL i A R BLRRAE , PRI AS BIF 58 42 ) B A 37
(Uniparental dominance) DL i 75 % 2% 58 J5 48 = 7Y
PLBEA B ACA 1 R ASHFAE N ML . ORI
$ J 18] A0} ) 2% 52 J5 AR B 5 It SR AR B, 55 #
RARRAE Je R AP I D R IR BUR R IK . BK
PR AL H 8 R H W BB AE A A P 3, 5
TC i 1E [ A8 ¥ [ 5 3R 38 7] — > 26 A A i 17 0L o
Ja 1) A0 AR ] % 52 J5 AR A5 6 28 M 10 o 78 21 35t 4% KL
C S SR AV S P S S K e 7 B S N )
e IRTE S AR G = A 55 O A Y L )
BT BR B0 F Ak o AR SO A W B R G 2 R
LA TR AN E SR oA AR F
th BT A [E) AR ) A 52 AR L Se A R ) A [
JE = R 151 P I R AR AR ) e B

R BT AR A 28 R OB AR S5 2R TN 2 A )
JNE X0 378 2% S A [R] 38t 1 2% S B IS N PR SR A RN . &
TR B A A Kl 2 2 OO AR G g AR AR XF
PR TH i 5 P 38 O oy 3% U0 35 1% o 4 45, I A A 1)
PRFAEA, R G0 BRSO 1 51 & 2% 28 vh 58 1) 55 ok

7B DA R0 LR Bt A 52 i A 3 DR 20 ) R X A
TIEH T o MM s R e R B OB L S H il
JOL R T2 A B TR X A ) AR 5 B R R 25 I
HHARRIAR, IF O 32 5 5 2% 58 B P AR R R I G
BB SR o

e SR G S PN INE TS S
WA YR Z (B BEAT B AR 2E o SR, BT AN R AR 4
& T [ A2 B B 0 0 JRE A7 AE 22 7, I G R S S 1
FOIEAAIrEWE . — 5 A7 TR R AR 75 5 4Rk 15
Jr AR o T 2% 52, LG5 AR LR A 5 28 L o PR
WAL s 75— J7 W, LR By AR AL R N SR G R R
T A 2H AR A e S T BE SR B ORI B A .
U T Ty 2% S (1 Jig 18] AR ) 2% 52 1) Az B e B A
SEASA] (Y 38 AL AN A A R B, 2R 52 AR UL 42
) 1oy 258 A 5 e 1 A S B L 5 24 S 1 L AR 4V
DRI, A BF 52 2R 45 T s 18] FRE 8] 2% 22 Jis A 72 5 o
ik, LB 48 40 Jas [ AR ] 38 2% 2% 5 Jm ARl 32 22 At
MR, ZRELR LR B G, r A [F] 21
AU AR S DR 2 AR A A SR E] R A
PR B S S R A, TR TR0 BT R BT B Y gt
fie WL A ML ) B HCE R A 5 SO, T e RS A
LR T2 M W) A T 25 2% 58 vh 98T 9 L A% S A 2 1Y
ES  E TR

1 EYEGREZERPERABAR

) L 25 2% 22 J AR 36 B 5 2 B3t A% R A [R) A7
25O o R HE M LE . 1993 4F , Rieseberg
FREE T 46 1B K R IE) 2 22 5 AR R F A G
TR, 45. 2% BPEAR 5 R — A — 3, oA R
BOE R o FEICHERE b AR S S T A Bl
20 50 4 A 2 A 1y Jm 8] AR ] e 2 4% 28 s AR s AR 5
A SIS, A B At AT EE e b A E I T I A 4 iR
JE AR Y 27 M ARRE R0 W3R 1o 43 R Bl 2%
A I G A 28 I AR 2 — A o 3 BT A



66 mOE R R R 2025 4 %5 30 &
A5k T TR ] 2 22 J5 AR 3 BB R A 34, D 34 ok A o Sy 1)

J 1) AR 1) % 22 32 B0E 5 N ek D 2R o A

Al B R BOR AR A SRA LR AR AR

i

AL 2P

SR PO RET N DNA T

B B e 5 DN 38 5 19 22 2 IR 9 3L [R] 48 75 Jed 1)

A FHCEAR R R Y A R AU R R G R R
TLER , AE/IN A R R A AP 2R 19 IE RO A8 e AR, R
INFE R R W] R AE— S LS R
P A G IR R XA AR (R D

*1 ERAMRMBEREZTEREELBASR
Table 1 Uniparental dominance in intergeneric and interfamilial hybrids
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Reference
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ZLE:E& ngﬁ (;%g;é Z<Ell‘ fuﬁ) « & 1l E. scabrusXS. cereale 1 E. rectisetus X H. (5]
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Je % 18 Hordeun) vulgare i 18 32 B & BLBE AR Pl A 5 3 A
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. RS, o) 43 R R, A KN AR 0 i 1] K A8 g 0 AT

grandiflorus) 1F JX 3
B 221 2 ¥ (Hippolytia
kaschgarica) X H A % 25 J& I8 Ja AR A 5 BB 2% 1L 2 A AL [11]
CNipponanthemum nipponicum)
T 61 /N A2 ( Triticum durum) X # N ) . ‘
£ Z (Haynaldia villosa) RH FORLPR S 54 B/ 22 4 10 L12]
JEBUREL (Vriesea splendens) X A28 JE AR Ry MR 3 S A b el T B S RUAE KR
¥ 22 J& (Tillandsia cyanea) Fl 2 I il = )@ Ja A By &L R B e ) A AR B B0 R X [13]
SRFL V. splendens) X B 1L K B RBL S A0 M BT B =0 5 A — B, B
2 Guzmania lingulata) A G AR £ 34 g 1) B A
INFE (Triticum aestivum) X % B 2 1] K HRXABL RN PO ERRE SR TS [14]
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A 9 8 0 e 0B o R BT IR
R M 3 3% ( Brassica napus) X & 1l WK A ] DL K 5 AL AR — SO B R AR [15]
Lesquerella fendleri 25 PR R R A R A JE AN T AR T B 1~2 AL

AR N 1 e N LR R Nl
BPAS CDendranthema indica) X 36y i g g nf s - 22 5046 %F 105 7 B 9 [16]
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T4 (D. indic [ WS 5 NI I 773 S R = vy £ ) QT = Rz NI ;
W45 (D. indica) X %4 I il )R A 2 N T 1 8 VS [ = v £ [ SO R sl N SR LR [17]

(Tanacetum vulgare)
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Reference
INFECT. aestivum) X K7 (H. X Jafth ok A AR KR FEM G AR AT FRE LR, L
J& [A] . [18-19]
vulgare) 2 AU b
B b (Raphanus sativus) X ¥FH ¥ AR R B IE IR KRB S XA S
(B. oleracea) RH TR ARL L T 3% T A SRZMHEE [20]
F R AFLP 738 & 30, BEAS /N 11 557 A0 &
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B, O 3L Al 2% 70 4 A
IKFG (Oryza sativa) + K 2% (H. X JEARIEH VR AL B S F AR E SRR AEH B B
J& [8] [22]
vulgare) AR A &
21 W A 3k (Lycoris haywardii) X I ] Jr ARy 2R B 5 B AR L, AL TR 3R B R AE [23]
e 22 H T 22 (Clivia nobilis) [EROE=3)]
INZECT. aestivum) F 7K F5 CO. - AR M BE SR BN E BB S 2R AR KRG oy
sativa) 1F 5 LR o e 2 4 5 36 d 8 25 1 % PRObS g L2
HeEWE NG % BRI SCAR A 7 A G (0 R E B b
#H# (Avena sativa) X 1 4 b g :
o Ao vatio) S G TR BB KGR 6 H U SR 4 & o B ¢ 0 [25]
s TG A e €0 S R R, TC o
IKAFECO. sativa) X A L& 1 DRFEMEEREARKBEHE, LREA AN [26]
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R AN NSRRI NP o | N e LR
[ £ F5 (L. chinensis) X & R e e e
DAL, chinensi R g g g A S B 1 e WAL S TR [27]
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A Nicottana Wbacu) BT gy A W B 0 HOR RBEE  (26)
B TIAWE bt e
% NCD. carota) -+ KFCO. ] HAMEIE ST N2, KRR JEXT Rk [29]
sativa) B Y (o 1R 43 T bR il k&
i & D. ¢ H. — o PRAK 4
A DD carotad TREH gy o 59% kG246 EHBER [39)
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Ja B T A /N 268 0 /B 3R B 5 A2 A A L
INZECT. aestivum) X i 5. 1l FRAE , JE AR B JC R B, n Bl s R AR R S5 A0 AR [31]
(Pisum sativum) . — 8, mk FovE R R B R R S 32 B AR
A
INFECT. aestivum) + 8L 5 3% i Ja AR AL R LN AR R A e 1~3 4480 dEXT Rk [32]
(Arabidopsis thaliana) B MIF (RO Ak i BB A i A

T 2258 A TP A TR SCHik i W T REAS RIACAS A9 2 & A1 X7 FF R AE S AC Y 4 © #EAT U6 5 JBLAE BT A mil & AR X R A 4t L i & Y 2
R+

Note: In the hybridization combination column, “ <" is used to denote specific maternal and paternal combinations where clearly stated in the

original text. Reciprocal crosses are explicitly indicated where performed. Offspring resulting from protoplast fusion and asymmetric

somatic fusion are denoted by a plus sign.
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H AC AR DG MR 119 e 3R 58
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B — 5, 98 [ BEA R 3
2.2 REHRREZEHERZER

Ja& 8] 5 IR 2 AR e s IR AR, 2 W g Rk
A, IF R NIRA . TR 2R A 5%
T8 25 Z 38 30N 5485 1 50N WL EE S gt AR AR S R
B S.
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Yy B 38 5% B 14 %0~50% 5 fif 5 2 UL & B,
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Pu A B9, 09%0~26. 47 %, Y A AR B A F ORUE
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3.2 RERGMEREHNMEEREEARK
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i et e AR G 0 A B BT B R] R 41 i
Fe 58 52 IR A A7 AR 35 A% RRAIE , I G £ A T R 2 Ak
HE R 2H RS 1 S ML (E G R 32 R R S 4
i 2 8 2 A 58 ity ATHAFE L
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(Vitis vinifera) A %5 BRI Az BT ARGl & 5 A0H 78 84
HJG, Yt R B H M 21~50 B 5 18~28"", #1 K
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(Zygophyllum xanthoxylum) A~ X FR A= i A fil &
Ja AR WL B R4 Y AR B HEBR i B
CZ AR 598 N CHEARD A XF FR 5 AR o 1A fil A 75 4E
AR T 23R IR RERRAE B S G A R S AU
43 R R B, B 20 P AR R PR BB AR E SR AL B
M BT BB N (B2 KD 4300 5 K R AR 22 kAT
ANXF BRI A BT AR Rl A, AR A AR A LS B b it
PR Y 8 PR Bl 58 A T BR 0 BT SE A G A AR e 2R
RS EANEE TN BR A G AR Z — i e ik mT LA
U B 38t 15 N AH 25 PR AT BB S 8 B AR A5 A A R
(HIE3

15 /N 22 55 400 B 97 118 29 [A) A 08 B Dt A= o 4K il 5
o R T R AN EZ BAEY) AL 1~3 LR T
Bt R R Bois A/ Qe iR R sy , T B i JBE AN X
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2 R e s R A R A L A R = AN A
INFE R AR (2n=6x=42) , 2. DNA & &t (B 41
KNGS 1T Gb) G € R R /NI 5t AR BT A A B 34 3 R
F#LE IF Cn=2x=10, FEH 4 K /M%) 125 Mb) ,
Deng 85 ™Ay 35 A ] 1) 5 % 22 AR F 1 o R F
PR 5 A TE B o
3.3 TRERZERERAR

e 2 A A5 S B ] 452 By 2% 52 AR A 1Y R4 IR iR
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% 4 o 3 e a1 By 0 B 2k R R DNA 6 4 14 81
(1% ~47YO Bk R INE MRk E S
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EL T R DR A ) /0N 2 AR ey AR AT L N R A 1 K
QR bR ) £ FE . FEILR B, s B
IR Fh 2% 22 7 ) PR S T A F S AR T 1 5 PR 4 R A
LRFEF, X5 R Deng &5 45 B AH H BN
TIE o DU AR AR 25 S AR R S R A B AR R
Yo A 21 R DR 4TI R 3 B T B ) 45 R AR e 1k |, )
RE BT 47 2% st A oh o€, T ARG A MR B . X AR
B 22 S 2 0 T AR AL A R X R AR B LAY i A7

4 EHZEXERBEFMNBEEANGIREE
Rz 1%

25 B8t A% 78 S FUAER AS B A R D ) RN Rk I S 2%
ISR AN S I 1 & S SR AW A= B Uy L L
AEAE G (0 U I B ik DR 3 38 A 495 45 R ) 13 2% 22 28
MG, BB R AR T 2 R R R AR AT
B WAL 5 0 PR B S, X R dm 2 42 A2 SR AR
BTy BB

& 1) FR R 18] 2% 22 BiF 9% 3 23R 4R T 5 A A B B
B R S 0E |, T RIS A R ik B 22 B0 R A
FHRHAEE AR, SRR REZHET
A W 4 b 1) e 22 e AR I AR B i AT Y 9B B
LI F R 4 20 5 iR 2 A5 Ry, e
R S A A8 5 A AR BN 22 AL P W, 5 TR
WEAMAZSS ., EBEEZEANEERE, 5%
T5 2 A5 A ) 37 35 [ 4 48 # (Subgenome dominance)
HIFZ ML Z AL o i %W 3 B2 L3t 58, ol o o
AL FAHLH T4 AL O 2
4.1 EZHEHRZTEREFRBEAIE

Jag [a] AR 1] 0 25 2% 22 5 A ok R — 2R AR 1Y)
Je AR T BIHER o 456 B Aese wF oE gk — 20 R R,
Je o R BT 5 R A AL PR R 2 3 A OC Bl
H AR R R, B ARB R N A Bk
B 58 A 10 bR 09 7 AR AL X — BRI R T NEE
KA N K SR A AR i ) 5 s [R) 4 22 s Ak
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BRAFUE S 0 H AT ik — o R 3845 PR 1 iR
B L L GRS B G (O R AF A AN AR I 5 v o)
558 42 TH BR D IR e 10 R el 2 3 A v 9 x i AR AR
7 18 T B W e X B OR A R AR,
T B 4 38 5K e 0 i S MRk S e T AR
O B OK G R i A RN AR S R OK e R
(Sorghum bicolor) Fl/NK () 28 28 Ja A4, 58 42 5 B
ARG AR R TE N 5 16~21 d A] 8 i R K 4
715 5 T8 22 DCAEN A B0 32 A T 24 22 7 AR 1 170 A4S 2R 58
R AL TAS AN & A g 6K B IR G R B BR
G A0 PR AR BRI Bk v e 22 AL, 6045 53 78 40 i JA
WA D, G O R N 25 1) 23 8, A 2203 25 911
IR e (0 B A o3 B R, DL K L CENH3 O A 35 9 &
2R R

FREAS L HE R A 22 S 5 2 52 i A [ ik K O
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