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Cnnsu mers

Mlcmatgae and
other microorganisms

Current Cpinion in Biotachnology

C20:5 eicosapentaenoic acid (EPA)
and C22:6 docohexaenoic acid

(DHA) Sustainable omega-3 production Adarme-Vega, Thomas-Hall and Schenk
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I1.x. C8-C14 coconut / palm kernels
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Table 1. LCPUFAs in salmon and in different transgenic plants

Host Heterologous enzymes Fatty acids (%) A6-desaturation  Elongation  Refs
expressed” LCPUFA ARA EPA DPA DHA (%) (%)°
Arabidopsis leaves  IgA9Elo+EgABDes+MaASDes  22.5 66 30 00 00 0.0 365(49)  [13]
Arabidopsis seeds  1gA9Ele 5.0 0.0 0.0 0.0 0.0 0.0 8.9 (A9) [21]
Linseed seeds PtA6Des+PpA6Elo+PtASDes 6.5 27 16 00 00 59.4 14.9 (A6) [14]
Soybean seeds SdA6Des+MaA6Elo+ 35.1 22 196 08 0.0 718 73.3 (A6) [15)
MaAbDes and AtA15Des +
SdA17Des
Soyhean somatic  SdARDes +MaARFln+ 6.6 5.2 61 0.0 3.1 136 789 (AR) [15]
embryos MaAbDes and Psp.ASElo+
SaAdDes+SdA17Des
Steak from farmed 21.7 0.5 60 2.8 11.0 79.6 92.7 (A6) (23]
Atlantic salmon
(Salmo salar)

“ARA, arachidonic acid; DHA, docosahexaenoic acid; DPA, w3-docosapentaenoic acid; EPA, eicosapentaenoic acid; LCPUFA, very long-chain pelyunsaturated fatty acids.
"Abbreviations for organisms: At, Arabidopsis thaliana; Eg, Euglena gracilis; |9, lsochrysis galbana; Ma, Mortierella alpina; Psp, Pavlova sp; Pt, Phaeodactylum tricornutum;
Pp, Physcomitrella patens, Sa, Schizochytrium aggregatum; Sd, Saprolegnia diclina. Abbreviations for enzymes: Des, fatty acid desaturases with the regiochemistry
indicated by the A symbol; Elo, fatty acid elongases with a preferemce for fatty acids with the carboxyl closest double bond in the indicated A-position.
“Perpentage of AB-desaturation and elongation refers to percentage of available substrate converted.
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dpovktaveg: toAvueptn @povktTodng tov ocvvtifovtal asmo

TPAVOPEPAOWYV

@ @ Inulin
INV 1-SST «,f‘ﬁ
+ 4+— G F —» +
(2 sucrose) 6G-FFT » Neo-series inulin
Sucrose G F F 6.
Sy
1-ketose \
Graminan

Figure 1. Enzymatic reactions of invertases and fructosyltransferases.

The different sugars are depicted as strings of monosaccharides. G, glucose;
F, fructose; INV, invertase; 1-SST, sucrose:sucrose 1-fructosyltransferase; 1-
FFT, fructan:fructan 1-fructosyltransferase; 6G-FFT, fructan:fructan 6G-fruct-
osyltransferase; 6-SFT, sucrose:fructan 6-fructosyltransferase.
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The Plant Journal (2006) 48, 228-237 doi: 10.1111/}.1365-313X.2006.02862.x

Developing fructan-synthesizing capability in a plant
Invertase via mutations in the sucrose-binding box

Tita Ritsema™% ™", Lazaro Hernandez?*, Auke Verhaar?, Denise Altenbach’, Thomas Boller!, Andres Wiemken" and
Sjef Smeekens”
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FEVETIKN Tpononoinon ouoTaocnc NPWTEIVEOV

EMNAOUTIONOG EVOOYEVWYV NPWTEIVOV HE TA
anapaiTnTa agivo&ea
N.x. Phaseolin / vicilin pe pebeiovivn

AnHioupyia CUVOETIKOV NPWTEIVOV AnoO CUVOETIKA

yovidia
(Keeler et al, 1997, Plant Molecular Biology, 34:15-29)

YnepekPppaon yovidiov aAAwv pUTOV Nou
KWOIKONOIoOUV NPWTEIVEG NAOUCIEC COE anapaiTnTa
agivo&ea o kaAapnoki, ooyid, Aouniva, pull

MN.x. Zein 25% Met, prolamin 20% Met, Brazil nut
albumin 18% Met/ 8% Cys, glycinin 11.5% lysine,
chymotrypsin inhibitor 2 lysine-rich
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Figure: The pipeline of GM crops from early R&D to commercialization

Commercial

GM crops

Earlier R&D Regulatory
stages pipeline
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