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R M, SCORT R A I R R R AR P )T R A
5t 74 PE(Chen et al., 2021).

b 5t N RS, B i AR A ek,
R BRI, ARE A=A LI 2 H 28 3K
73K o T 220504 1 £ 517 75 B4R 5150% 4 He i /&
EHMBE TR HHE R ANRERE 22 M T
ECRTDTHR, (HA2, B TR ARHES) 7™ 25 0 i) fE
DA 2 A SR PR T 1 G PR R £ 75 5K o TR X — PR B AR,
Tt B ML RAEY) 5 R AR R o B IA 1E
WUA BT R ABAEVIRIS A7, DR 2R B %
4= W] fB(Tian et al., 2021; Yu and Li, 2021).
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B1 YR DY £ A R T AR R AR R T (B e 2 22 4
fit)

(A) &= FT B 2E 7% # #k (bar=30 cm); (B) = FT B 4 8 b T
(bar=1 cm)

Figure 1 The plant and seeds of wild allotetraploid rice
Oryza alta (These pictures were provided by Zhilan Fan)

(A) The plant of O. alta (bar=30 cm); (B) The seeds of O. alta
(bar=1 cm)
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B2 U003 A AT B AR R (PPRL) & L 56 R g 44 L (B
AR TR )

(A) PPRL#i #k (bar=30 cm);, (B) %} PPR1 OaAnl1-CC flI
OaAn1-DDFEH BT 4miH, TT4A% T KGR (bar=1 cm);
(C) *fPPR1 0aSD1-CCH10aSD1-DDE H 1T 44, wIFFfk
R, SR EZY (bar=30 cm)

Figure 2 The wild allotetraploid rice polyploid rice 1 (PPR1)
and the corresponding gene-edited lines (These pictures
were provided by Hong Yu)

(A) The plant of PPR1 (bar=30 cm); (B) The gene-edited line
with the mutations of both OaAn1-CC and OaAnl1-DD show-
ing shorten awns (part of the grains) (bar=1 cm); (C) The
gene-edited line with the mutations of both OaSD1-CC and
0OaSD1-DD showing a significant decrease of plant height
and an improved plant architecture (bar=30 cm)
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Rapid Domestication of Wild Allotetraploid Rice: Starting a
New Era of Human Agricultural Civilization
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Abstract Itis an important event in the human history to domesticate wild plants into cultivated crops through selection
of favorable genetic variations. Domesticated crops provide food to meet human needs and thereby promote the sus-
tainable development of human civilization. At present, the global food security is becoming a serious challenge owing to
the booming human population, the decrease of arable land, and the frequent occurrence of extreme weather. Based on
the understanding of molecular mechanism underlying the domestication and important agronomic traits in crops, de novo
domesticating wild plants into new crops, an approach combined with high-throughput genome sequencing and genome
editing technology, will be one of effective strategies to face this challenge. Recently a team led by Prof. Jiayang Li in
Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, successfully de novo domesticated wild
allotetraploid rice by optimizing the genetic transformation system, de novo assembling the wild allotetraploid rice (Oryza
alta) genome, and editing several genes that control key domestication-related and agronomical traits, including seed
shattering, awn, plant architecture, seed size, and heading date. This is a breakthrough study that not only demonstrated
the possibility of rapid de novo domestication of wild allotetraploid rice into a staple cereal to strength global food security,
but also provided new insights into the utilization of new ideocrops originating from de novo domestication of wild or
semi-wild plants in the future.
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