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Abstract: Heterosis is a common phenomenon in nature, which is widely utilized in rice, maize and silk—

worm. Meanwhile, heterosis is also an indispensable tool to improve the social and economic benefits. How—
ever, research on the theory of heterosis lags far behind the practical application. Here, the development sta—
tus of heterosis utilization, the research progress and development tendency of heterosis genetic mechanisms
were summarized. In future studies, heterosis should be investigated through a combination of transcriptomic
and proteomic approaches, which might provide reference and theoretical guidance for study of the genetic
mechanism and utilization of heterosis.
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RR il Pk B B 2 B EFRIC (restriction fragment
leng—th polymorphism, RFLP)F[R] T.EEARICKN £
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DNA HEEACAE 22 G ARG TE i B2 vp R #E5 EE %
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FI A R AU o BFFE I KB, 2R A8 b B 4 il
DL B R 2 i 2l i . A Ntk 2,
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THRAPRE . BOZIARE, W81 ff B
TR AL B2 A T 2R S s A ML TR A
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Fift 2 Rl R AR AR AR T H R AR [l R R A 3 3k
IR R(E K A 5 OB, Bk D B DR A AR
KRV . Wang S5 22 5 @R HOR BT KB,
TE B ARAR S S H A rh [y R ik Y B AR SRR
B e 22, Dl FORZRRMIL S BT A
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VR IR B YA Stupar WL T KA R BF 5T
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T S R 25 R 2D K1 ARHEA AN E TR A R
SR, Iy TR IR F1AUHAT 2R L3
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JE PR Ry 2458 Je AR P B E i i PR 1 v K-
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Table 1 The classification of the differentially expressed
genes™!

The models of differentially The expressed genes

expressed genes p1* p2¢ F1
I Expression Expression Expression
| Expression Expression
I Expression Expression

EraFEAR R ARG IR 0 b B R IR E S
—AEAFPEE ARREFREF; c: RE—AFAPL X
P2)k F1 ¥ kik

Notes: a: Two parents with no male and female division; b:
Expressed in hybrid generation and at least one parent, but
having different expression level; c¢: Expressed only in one of

the parents (P1 or P2) or hybrid generation.

B FARIC L oAb AR SR AR 3B B 69 AT
AR, R FIRicBR B 5T 2 A AL e
W Z B FM TR ZF 5EM. 2
AT LE R KW, A5 KA ] 3544 I 2 19 18 1/
FE T HELR A A S AR, H R M43 Fl
RAFMEFEACE =R, Fhric, —BAEOL T

I BB S B> A 5 TR 20 v B 2 22 S5 9 R S 1 DNA

234

Fr B, EEALEE RFLP F7iC AFLP 79 \DNA i
MY 38 2 PRI (random amplified polymorphic
DNA, RAPD). B8 &2 J7 41 #ic (simple—sequence
repeat, SSR) . ¥ bR A 5 1:/ﬁia(sequence—tagged
sites, STS) BFVIP 18 2 M5 FRIC (cleaved am—
plified polymorphic sequence, CAPS), FIZTTRZ
AMERRIL (single nucleotide polymorphism, SNP)Z% .
Berilli %50 inter—simple sequence repeat (ISSR)
FRICI T B K A28 e ] e s 3 LU 32 = 2%
PO IE PR . WEFR SRR, 215
A LBkt A 2 LSS R A A . A
DR EAT Z M LS BE R B AR AT 432 AT B T
SEINRIE 5] P g3 1 S, DT ARAS A1) 7 2 g H.
AR AR KRR Z S5 AU Fernandes 5514
i SSR ARICHIEFE £ oK A S R AL e S
FeM AL BIAE A . BFFEEE 0 ThRiC X 4%
SAPERIEA T A R T R T FhRic)
ZAFAE T RN 45 AR AL, T8 1o X P B A~ 5k
2 1) 0 TARIC A T 28500, sERBAR IF 3 1
figR A5 TRl AR 1] ) it A 8, 0 T AT AT P i A
HA 2R3 2428 FLARASA, K2 FARid
SRR EAT SR R — DR T H
235 RAHRBHHFIAFHRL
AT A5 S H A BOR F A GO i
BEHAR TR 795 & F K (expressed sequence
tag, EST) 8 FEHAR (S0 22 7 PCR ., (= 18
TR SR AN R B AR (RNA —seq) L K RAUASESF-4 70
FPAR o BEA X BERORAY 8 IR IE, A Fh i3t
R FFTE AR T RE R . TR EA
HHZRAZ T A5 SR AT R R B, 2858
TR ZERFERILRE S TR RIE S
PP it mRNA 22 50 sk a] IR, Zesc il
FEAH mRNA 7E 5T A i E#AA AR 35 1) 22
Tl DRI, s DRI 22 S R A A R 2 R I S
AW E S )1 o Groszmann 2593 18
th, 2252 ) sRNAs ik B & T, dk—2
O &I sRNAs BL4EZ 5 B 2R H b DNA /Y
AR . Zhang ZFYfdi H RNA-seq X 4%
SRR L R H R A HEAT sRNAs 3% 237 4
B, ZACF P AETE 69 422 7R IA 1Y sRNAs (dif-
ferentially expressed sRNAs, DES). i#HF—2#404r
S5 REH], DES BB BL N7 — L6 8 S AR Py ad FE v
PR W, Ol R Sl i, %l B A
15 DES e HALFE A 19 S A KR &
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1050 111) T 2H ZRe S PR GA, T ASE LR DN 52 B B
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AR DR e ik e S R A

Zhang FFPR FH P13 e S 2R A8 P B s
AEARVRA A T RMRI 2R LRI IRl . BESTA
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HKFIFFE A S8 Tl 5 HSR A 22 53 38 1R 28 A0
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SETR RBEERI R N AR AR ] . b SR
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WAEM K AR AT . Hoh, —4Ed vk 5 Bk
RIS H AT B2 2 F s R 7k o

E— AR, NI ST A BRI R 2%
PRI A K HRE . Wang SF%] 458

IKAEFIZEAS B2 1 B2 HEA T 1 R[] W Dk R B3 4
Br, PR REIA 54 P EFREIEASHIE
IR AR . Marcon 285D 1K IE S 38 4
b B HEARBERYE 25 d #1135 d BOAR REBVIR K
WEFERTRL, R X HL IR AR T F K IE R AE
ARSI B HORA T A B 22 e k15 . WFoT4l i
R, TEIE R ACHRASFI A e A R A
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Table 2 The different expression models of nonadditive proteins between hybrids and their parents™
Hybrid Nonadditive protein No. of nonadditive ~ No. of total
Above high— High—parent Partial Low—parent  Below low—parent protein protein
parent expression  expression  dominance  expression expression D

Yuyu 22 280 17 23 6 13 12 351 439
Xundan 18 138 32 41 3 10 20 244 527
Xundan 20 158 15 38 7 11 13 242 444
Nongda 108 174 36 104 4 7 38 363 618
Zhengdan 958 61 21 43 10 21 101 257 321

DA TFTEEBRORAE T i AEG BALRE THEMGERELAFG,

Notes: D means these proteins are different from nonadditve proteins, and also do not belong to additive proteins.
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