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Abstract: Pennycress ( Thlaspi arvense L.) belongs to the Thlaspi genus of the Cruciferae family, which is
a dual-role herb plant with both medical and food usages. Pennycress has strong ecological adaptability and can
accumulate abundant oil in the seed, hence displaying great values in the resource development and utilization.
In recent years, with the rapid progress made in the modern life science research, advantages of pennycress were
broadly investigated, a variety of fundamental and application researches have thus been conducted. In this
respect, the domestic reports about pennycress in China were mainly focused on the extraction of functional
active substances and their clinical effects, while the studies developed abroad preferred to explore its ecological
value in the agricultural production cycle and the lipid metabolism regulatory mechanisms. Numerous researches

have both indicated that pennycress not only possess great potentials in the biodiesel preparation and support the
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oil supplement, but also could serve as a favorable candidate in the novel medicine development. Meanwhile,
being benefited from the publishing of the whole genome information of pennycress, it has become possible to
carry out the molecular breeding improvement. For example, the genome editing technology was successfully
applied to alter the pennycress seed fatty acid composition to achieve a more desirable trait to meet the edible oil
demand, not to mention the mining of other useful functional genes within pennycress that may assist the crop
production and stress resistance amelioration. Metabolic engineering of the pennycress lipid property in order to
develop novel vegetable oil, or even heterologously produce high-value fatty acid (e.g. nervonic acid etc.) has
shown great prospect as one of the pennycress development directions. This paper therefore summarized and
envisaged the recent progresses of the resource development and utilization and the lipid metabolic engineering
on pennycress, aiming to provide reference for the study, popularization and application of pennycress in
China.
Key words: pennycress; resource development and utilization; lipid ; metabolic engineering

#t 5 (Thlaspi arvense L.) J& T+ 7 1L Bl 7 &
J& e Fh—AF R 2 B RIIR A R E R
() PRI B G W, AR ISR o 150~160 d,
FERIE B R B R B A L BRAE 7 T AR A SR
GUTE , B S 2EAR A A/ M TR (B 1) o sty 4

T KR M2 Wik &4, fe b BRI IR
O A E R ARE T 2
B TR A B R TR & g (27%0~39%) ,
A FH AR R e 0T B 3l 40y o s i B A
SETm A DL SR

R TR TS IS A T RIT

0.5 cm

o a% —

A AT GEFIE 80~90 d) ; B: 25 R (AT 23~30 d) ; C: UEAMA (G55 22~29 d) s D R AR F RS 1~8 d)
A:Seedling period (80-90 days after sowing) ; B: Fruiting period (23-30 days after the seedling stage) ;
C:Maturing period (22-29 days after the fruiting period) ; D : Harvested seeds (1-8 days after maturity )

1 FEERNERES

Fig.1 Growth morphology of the pennycress plant
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Table 1 Fatty acid composition and total lipid content 8 pennycress seeds from different regions of China (%)
Fre el FRAE R AR iR IR AT HIA WP RRIR AR
No. Sources C16:0 Cl16:1 C18:0 C18:1 C18:2 C18:3 C20:0
1 Wi 2.190.14b 0.55+0.01b 0.08+0.06¢ 1.41£0.15¢ 5.06:0.14¢ 2.35+0.05¢ 0.31+0.02¢
2 IR 2.03+0.03¢ 0.62+0.16a 0.21+0.15a 2.47+1.45a 5.42+0.12b 2.5040.13b 0.46+0.31b
3 R 2.36+0.35b 0.49£0.01¢ 0.14:0.04b 1.56x0.21c 5.38+0.17b 2.46+0.09b 0.73+0.67a
4 fizhes 2.54%0.17b 0.550.17b 0.14+0.07b 1.68+0.30c 5.03£0.92¢ 3.31+0.49a 0.260.46d
5 L 1.76+0.60d 0.5120.02b 0.16£0.02b 1.9120.22b 5.71£0.15a 2.63%0.05b 0.360.03¢
6 IIFR 2.99+0.25a 0.48+0.01c¢ 0.2140.01a 2.15+0.27b 5.9740.18a 2.44+0.02¢ 0.46+0.05b
7 b 1.92+0.17¢ 0.28+0.17d 0.05+0.07d 1.26+0.30¢ 4.81+0.92d 2.20+0.49d 0.65+0.46a
8 HR 1.64+0.14d 0.40£0.01¢ 0.09+0.06¢ 0.98+0.15d 4.49+0.14d 2.12+0.05d 0.40+0.02¢
R KK mRRRR WECRE LR s i éﬂbﬁf}iﬁ?g/ 2
No Sources C20:1 C20:2 C22:0 C22:1 Others content
1 b pan 17.02:£0.04b 3.08+0.62¢ 0.330.04d 64.96=1.12b 2.65£0.51b 6.85+1.66d
2 I 17.11+0.36b 3.03+0.09¢ 0.74+0.54b 63.212.08¢c 2.20+0.15¢ 8.32+0.14c¢
3 bk 17.1240.07b 2.94+0.07¢ 0.55+0.21¢ 63.35+1.80c 2.92+0.56a 8.19+0.54c
4 Finye: 15.69+2.49¢ 3.35+0.13a 0.74+0.21b 64.47+3.83b 2.2540.37c 10.14+2.33a
5 G 17.28+0.10a 3.02+0.13¢ 0.57+0.01¢ 63.80+0.23¢ 2.29+0.67¢ 7.86+1.32¢
6 AR 16.97+0.07b 2.82+0.02d 0.67+0.24b 63.09+0.22¢ 1.76+0.13d 6.21+2.33d
7 A 15.85+2.49¢ 2.94+0.13d 4.40+0.21a 67.47+3.83b 2.18+0.37¢ 8.78+0.68b
8 Hs 13.8240.04d 3.20+0.62b 0.460.04d 70.13+1.12a 2.29+0.51c¢ 9.22+1.32b

Others %71 C16~C22 JIFIJTR AS MR HAB MR TR LU AL A, AN 7 B 2R 2 AP RE ] — BRI BRI FILEIR Bt 5 ik b 22 5% .35 (P<0.05)

Others represent the sum of other fatty acids besides the C16-C22 fatty acids, different letters under the same fatty acid category and total lipid

content of each material are significantly different(P < 0.05)
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Fig.2 Enrichment of eruciic acid (C22:1) in TAG within plants
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