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Yy Fh T B (speciation) J2& 1 A4 A= 40 - AJE 58 A% O
) j 2 —, FC N TE 8 A& 22 WL A £ Fi i i (Coyne
and Orr, 2004) . ZRT, H TP i i ) e i) R e et
NS RN A, IS A ] 5 R 6 SR B PO A A
B2 LA I YR EE . 2 SRR R S R ¢ —
ANAEL 2 e Jb A i R S PR S S T A T R A
SEIRRT WA RE . BEERF TSR, IR
PF, A2 22 (interspecific hybridization) 74 /2 4
BNV B ) & AR B DR LA AR AN ],
FeAE DRI AT LAy 2 Fidsi =0 H— R IR 2 51k
YA IE i (allopolyploid speciation), Bt 4458 % 1%
b 7= A 5 S R ) A AR A B R RS TR T & (Grant,
1981); H ARG 44 W FHE i (homoploid  hybrid
speciation), BJ7EA AR 5L R AL A5 PRI L T, 458
Ja AR5 SR A ST AR T R B, T K 2 e ) AR
(Abbott et al., 2013). JEFEIZRALE H IR A YIM 2
FEAL I FE e A7 7, (R [F A5 2258 A il Tk 2
Pt A VAR AL BT S BN R B AL, AT R AR
AR A% B S0 2 A5 AL D P B R A% o TR U0,
FRAT )5 2 SZ WRR R B 3 I AE LA, B o 7R 2R
SE TEIF T BT 4 ke A B o 5 PR P DG R SR TR o AR
1M, BT e st 72 1 i B A 2% 1 FRL ) 22 A 1,
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Inz SOGB4 AL S 5 W J5 B AL S P RS, A
53X TR 70 T I 708 Bk o A GERIE 70 L AR R AR
Iy 22 2% 5245 5 R0 58 A DR B i R 7 T 1) R BB A A2
A A e 2 St e S B TR ) Th G S, 5 350HE DAV
Tiff 18 TR P68 V75 [ 5 4 8 P (s Ak T s, e E 2 T
Xof )5 A2 AR G AR, R B AR MR
J53 AL P PR (2 U SR A X1 7 4, 2025)
Zhang%%(2025) 51/ ] — AT 7t DLk Bk 2 22 frg
LR EEY 4% 2 (Solanum tuberosum) K H: 87 4=
IS FPRE S DRI ONBIE TN G, T8I 5 1284 2
RIZH I R G B b LRI AL 4 ) RN S 1 B DR T g
BOAE, MArJE T e s T 8 (Solanum) B 44 2
41(Sect. Petota, & #5 HAZEMI07T M AET %
o) B0 ot 2 [ 5 2% SC AR il T A o JFG B s 11 3 A
RSB Z REAL L] B SERIN, DB M
J& 2 A 2 (Sect. Etuberosum)#H 5% 1 3 fili 40
(Sect. Lycopersicon B, Tomato lineage) 5t 7 £
800—900 JJ 4FE-F A5 T o X — I [F) 7 115 22 55 371y
ik PR % T 1 (600—1 000 3 4E 1) i FE W) A, 7 W Hh
JRASE S8 2 BEE R AR SR T IX— . 8
A FERE R LA KRBE G A% “ GRE” RYFITE
(Zhang et al., 2025). #—L s, SHREHE
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3 A8 Ak 7T R R 9 i A S A R R (1T L
SP6A. DRNFICLF), FfH I 1 65 it 3L e AR
W2, Wsh TR ZE—— “ 157 8 “BHRE” X
— 5% AR A4 SR QT R R IR . AN [H] T XL
X RMEAMIVRIR R, SR EHMEACET P
H IR BT Z AR, IR T A SRR S A
6] &1 Jo AR FE R B S SRR E YR B, A AR
PRSI, T B R R 25 BRI 22 B8 307 1L K AR
FEVEE, I A SRR S sk Ak & 1 1 A R
A TY LA ) SR A e Rl . A, BRZE
T BIE — H 4 22 WR B IR BIHT, 456 REE LT
FE DA ()AL EAE R SRR, MR TR RIEFTAES
P RS Ak, PR TR E TR A R 1)
FhZ B (Zhang et al., 2025). %057 LL— NS5
Rt s, BB T 2 F RS A A A
RO A S A R TR ELAE - SR B PEIR BB - AR A AL
k7 R AN IR Bl S A Rl 2 B A 4 T AL,
o~ T A ASAE F AL TR A0 H PR 37 DL AR 16
(L IAD i puL B Y i

BT AEAE B 2 A s (I8 A% A, b IR) 2% 58 5 AXAH
LRk A 2 2 e R = AR B A MR AL A (£ R
X4, 2025), E[RFEARAZFIE BSOS RE S, HRAE
S AR A3 AR I AR AR i o 58 B 4R R ORI 5 4
A SE AT B R, SEBLAS R A7 e 8t 4% 46 A7 A8 S5 1) B 7 2
4, IMAABBCCDDfllaabbecdd AN 7] &5 4 J K] 22 Ak,
& T R AAbbCCAd, 3k i PR i 7= A f e 1 5 2 5
AT 2 B A7 A A R B P e RORIT L A PR T R AR
BT R AL, A LR R b D A 38 B P B (Wang
etal., 2021), 415X —Z AW FP I B 1E) 22, 0
Al ReiE DA TE 2Rl LKA, S
EAH (NS E ) (Zhang et al., 2025), X —[Fl 4%
SEHIFPTE B 43 F- i8R BRI AR BTy 1 . SE O L)
&, [ 23S Fh (B 2R ) N FRATER ML T — AN by
P BeNsE S oE AR AT e, % e R
IR EE R B e 2 itk R AR ARRIE 8, 7R T AR RS R
Ho—ANEAREAZAE X AT 57— S5 AR 1 2 IR
BUE2ANSRA R AR LI 1 “ BT PR (Wang et
al., 2021). iX— R A HIEE K T — A KRG 0 FHE
Z2(Long and Rieseberg, 2025), ¥ HiZHELEAEREY)
HRIE T 2 AN RS 28 BORh 2451 FIAH DGR BY T B 7
THlHI(Wang et al., 2021, 2022, 2025). 540, [Ff%

HeAZ W Fh JE e #E T (Ostryopsis intermedia) 4k 7& T
K E SEAYFE LR T(O. nobilis) JFRO4FIZIP5%%
SRR TC R WA R B o A S A BE PR, (R B SR B 4k
KT R AR R AR T (0. davidiana) LHY % 5
eI R B A S R A SR AL R R, (049 P e R T 1
A SEEHR R s B E N, A
5 R 7 AH R 58 B AE 3, DR g 5 20 S AR [ I
RAATEHRG RS, T PRE T il — B (Wang et
al., 2021).

ik £ N R 2% S WD R0 R B AE B ) B D AR AE,
{8 X — Hr it FEAE 22 4R 7R 7 AR S AR AE
DA R AR FEARE R B B A E T . i, REE
4> 22 4% (Rhinopithecus brelichi) 5 T 4 4 )1] 4 22 4%
55 RO ARV 4 22 5 ) [R) 5 2 S W Rl B |
THAZ Bk K T ok B A F] 56 A1 T 0 5 70 A0 55 o B
KI(PAH. SLCARIBA27E), fHfHA S WIMEs & L2k A
Aa- BB B ORE, IR T & TR THEE S
(Wu et al., 2023). T1fi & &z F04H (fascicularis group)
A& K 2350 7 4F-1iif 8 it Wi FE A F 2H (silenus  group) #l
i B 2% KR 4 (sinica group) i 3 B 43 24 A2 W R E 1R
AR, I A B R R B R AR T B K B A
e A FE R (UGTIA9 MTPRLR %), i £ 8 1t
FRLE A T RN BAT 24N SE AR b 52 FURHIE [ SRR 0 2R
FA A%, AT S SO 5O AR JE R S (Zhang et al.,
2023). B AE(Ursus thibetanus)t ] GE & [l 24
SENFRREIR, FOEAR R N AL RE IR RS/ N R RE 1
RN EL SR ARIMBAE SCHAH G, B 0 RXER S R 5
A EE AR DR (¥ 1 0 A S5 7 S R (AKT2. PID1. MKRN1
FIPRKABL%E), 13 V1B EEHA N T 2405 A2 1)
IPREY, WA 5 M P 3% 46 2E 58 B 25 (Zou et al., 2022).
— AN AR A 4 1) TR A 2% A8 1 &Rk R SC# (Darwin's
finch) (Lamichhaney et al., 2018)ifi i 4k 7K 3% A4
5%RE . R AT A DG = A S AL R ], g
TE BT SR AR 58 5 W o DO R A MR AH &, i
P 34 38 A ol 25 RO T RS ST AL 1S R (Wang et al.,
2021). [FIR, AiFdEZR I, SRt ] gEiE e A e 4458
JEAR, R kAR SEA ) A B R AN 2 R IR, T
RN B 24N S A B B e B f LR MR &, A
[ 438 B it 2 (Y0Fh) (Rosser et al., 2024) .

Bz, “t8” ER¥(Zhang et al., 2025)LL K&
He %%l (Lamichhaney et al., 2018; Wang et al.,
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Figure 1 Two differentiated species undergo homoploid hybrid speciation (HHS), resulting in hybrid species that alternately
inherit the highly differentiated genes from both parental species, producing new trait combinations or innovative traits (left).
Recent cases of homoploid hybrid speciation and the newly produced phenotypes because of the alternately inherited highly

diverged alleles from parental species (lineages) (right)

2021, 2022, 2025; Zou et al., 2022; Wu et al., 2023;
Zhang et al., 2023; Rosser et al., 2024)#Hf 7t 45 5
RN S < B S N S A X VA Y P B T
AR 73X — [F A5 2% ZZ DTN TR B 1) 43 1 B R e A gt A
A (Wang et al., 2021). X — 5 FIAF 7T HESL (Long
and Rieseberg, 2025)RE % % A [F] 4 R A AEY)
KEE, BOHTZ @& EEL. 45 RI, K
R 3 8 SRR F LA B S M R RIE T T iR R R R
WX, MHREEEES. ELFEHERBERX W
TSR B TR A, SORMER . BT IX
—HWFFHELE, H B PR E 2 RN ERE R Y
TR 1 S50 S B M ROE B 7 F BB LR o XA
PCRAER EARS AR ) % K E T d MAME T 1 5t
15T B LI & )RR s 2 (Coyne and O,
2004), fESZE R ReHESN N LB FE 508
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Homoploid Hybrid Speciation Produces Surprising
Innovative Traits

Wen Wang'

School of Ecology and Environment, Northwestern Polytechnical University, Xi'an 710072, China

Abstract Recent research has discovered that an ancient homoploid interspecific hybridization event between ancestral
species of the tomato lineage (Solanum sect. Lycopersicon) and sect. Etuberosum lineage in the nightshade family (So-
lanaceae) gave rise to the ancestral species of the potato lineage (sect. Petota) and generated the innovative "potato”
tuber trait. This hybridization event not only introduced this key innovative trait but also triggered the exploitation of new
ecological niches, ultimately leading to the explosive emergence of species within the potato clade. This study, together
with related case studies in recent years, collectively reveals the universality of the molecular mechanism of homoploid
hybrid speciation—namely, "generating innovative traits through the alternate inheritance of highly diverged alleles from
both parental lineages". These findings hold significant implications for revising the traditional bifurcating speciation model
and advancing the paradigm shift in artificial breeding practices.

Key words Petota, Lycopersicon (tomato), homoploid hybrid speciation, alternate inheritance, highly diverged alleles,
innovative trait, universality
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