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(i) Transgene analvsis

The development of a reliable methodology for genetic

transformation of cassava 1s essential to the introduction of RNA was extracted trom two leaves (100 mg) using There were signiticant differences in number of putative
new traits into the crop. The current transformation the Invitrogen RNA kit method. RT-PCR transformants recovered due to explant type, and light
protocols for cassava are long (about six months). amplifications  were  carried  with  primers treatment (Figure 3). Using undifferentiated calli (Udc),
amenable to somaclonal variation. and inefficient due to corresponding to the 5° and 3 ends of genes Y and Z. one-week mcubation 1n the dark produced the highest
low integration of genes of interest into the genome. This The ¢DNA were synthesized according to the — mean plantrecovery (5). Using germinated somatic
study was undertaken to develop a somatic embyogenic- Supercript First Strand Synthesis® from Invitrogen. embryos (GSE), the highest plant recovery (mean of 3)
based system to transform cassava. Undifferentiated calli Verification of the success of the RT-PCR reaction ~ was obtained at two weeks ot dark mcubation. No
pieces and geminating somatic embryos for cassava was confirmed by amplification of CYP79D1 gene putative transformants were recovered when Ude explants
cultivar M. col 2215 were inoculated with Agrobacterium transcripts. RT-PCR experiments were carried out  were not incubated in the dark. On the other hand,
tumetaciens plasmid carrying two antisense gene constructs without ¢cDNA (negative control), a positive control putative transtormants were recovered from GSE
targeted to suppress components of the starch biosynthetic (PCR of plasmid DNA), and verification of the success ~ regardless of light treatment regimes with the best
pathway. Explants and the Agrobacterium containing the a of the RT-PCR reaction was confirmed by  recovery obtained when explants were incubated in the
binary T-DNA vector were co-cultured for forty-cight amplification of the CYP79D1 gene that encodes a dark for two weeks. From apical leaves, a mean of two
hours under continuous light on a shaker, and in amended cytochrome P450 enzyme which mediates linamarin  putative transformants were recovered only at one and two
shoot regeneration medium Following inoculation explants synthesis (Anderssen et al., 2000). week dark incubation of the explants.
o incubated 1n the f:lark (l{ 2. or 3 weeks) or transterred — RT-PCR analysis was carried out to find out the putative
d11*er.::tlj?,f to a 12-hq11r light regime. +Plants were regenerated E:l;::l:ﬁ:l — | Disinfect | curings [ " f::::ﬂ:f( 4E) transformants that were expressing the transgene. The
f‘?*”‘f““ﬂéf SRRl Y transfers of umc-u!ated explants onto Heristems transformed plants had complete or partial transcript
Shﬁﬁj[ | 111‘;-1“3“011: | shoot  regeneration,  and Sh‘f’ﬂt S T TR l reductions (650 and 500 bp respectively for genes Z and
multiplication media. RT'PCR ?1131}’533 of twelve putative EL“{';‘:E;‘:;;“"““ e aeilied In vitro plants Y) while the wild type consistently showed bands (Figure
Fransfm*mants TPt TS, N R FWG —— \ 4). Antisense constructs of genes Y and Z were expressed
interest in all putants, but complete suppression of targeted \ Callus %/ CO-CULTURE: 48 Hrs in the leat under control of the 2X35 S promoter.
genes +i11 only fmu: of the txfela.-'e putants. R@:sults obtained Liquid .T‘*TS“L 100 mM_ Amplification of cDNA from leaf tissues of wild type and
e dlSGuSEEEd Wil B WeW W Seywenny 8 robed i l,;g;;f;mﬁ““ Terraed / — . transgenic plants using CYP79D1 primers was positive
transformation system for cassava. Somatic Embryos l and indicates that the promoter used was effective in the
" Lmbryo leaf tissue used to analvze for transgene.
induction
under selection
(MS8)
l The goal of transtormation 1s to introduce foreign DNA 1nto
e — the plant genome without altering tl}a dagimhh—: 1
under selection (RM1) characteristics of the genotype that 1s being transformed.
This study has produced cassava plants with complete or
Back to Multiplication : ; ; = . _. +
I medin (4E) | partial reduction of expression of the Y and/or Z genes. It 18
Development of a reliable and genotype-independent | | :;1+ppz-+1rant from th:z: ohserr.%ltimns 1*@1)01*t+¢cl here lt.lmt by 1}5i11g
methodology for the transformation of cassava is particularly SN DR R AT liquid co-culture moculation system, introducing foreign

DNA 1nto cassava has not been the problem. The problem

important because of the crop's agricultural importance 1n +
has been to get the introduced DNA correctly expressed to

many developing countries. Cassava has been transtormed +
produce the desired phenotype. The cassava genome has

been estimated to be 760 Mbp (Arumuganathan and Earle,

1991), and foreign DNA introduced will randomly integrate
into the genome. DNA introduced into the genome by non-
targeted method 15 likely integrated into the genome by non-

both by 4Agrobacterium and particle gun bombardment
methods. Using particle bombardment methodology, DNA 15
delivered 1n multi-copies and with very low efficiency to the
cells as compared to Agrobacterium-mediated transtformation

(Bidllti‘-}-’ et. al. 1992) Overall the foiﬂi@llc-}-’ of cassava Figure 2. Tvpes of explants used in cassava transformation: (a)
transformation has remained verv low (':;_5{1 6 Aas G{Jlllpﬂl*r::-d to apical leaf (b) undifferentiated callus (¢) germinating somatic homolo gous recombination method (_Gﬂllﬁ* g0 et. al. 2003)

+ + embyos 61 THEY el sited bhefotvoe effee
10% in other agronomic crops - Raemekkers ef al., 1997). and may or may not produce the desired phenotypic ettfect.

Cassava transtormation 1s also long and amenable to M : 17 o arlac (200D o :ch
[ { sasiat e § g1 disa - Table 1. Composition of different tvpes of media used in cassava Fre?aﬂﬂ and Pounti-Kaet lfa‘c’ ("00") have summar IZr;‘-f:l the
somaclonal variation. lhere 1s need to develop a rapid, transformation various types of explant tissues that have been used 1n
efticient and robust transformation system for cassava. The cassava transformation, and these mclude: somatic embryo
o " MSS8 plates (500ml) RM1 plates (500ml) | . S
overall goal of this study was to improve cassava MS salts 215 MS salts 2 15¢ cotyledons, voung leaf lobes, and friable embryogenic
I . ; . ; o AR . S : Sucro: 10g Sucro: 10g | : - _ .
transtformation P1 otocol h} lllﬁdlt} 1ng the inoculation :T}?E Smgml)  Sml Bt:Il'ﬂ{E 0ppm) 0.5me callus. iﬁi_lllﬂllg the variable tigscues usced to transtorm
: = BS vitamins (100X) Sl GA (100 Sing _ i i G5 _
protocol. e L <o iy TSl cassava, friable embyogenic callus has been reported
Casem 25mg Mvo-mositol (S000ppm) 50 me

(Raemakers, 1997) to be the most prolific, but it also tends

SRS ERIRESENS to produce high degree of somaclonal variants. The

_ ‘ YM (500 ml) Modified RM1 (500 ml) influence of explant and light on cassava transformation has
(i) Transformation ;tunt““ zﬁtltntﬂlqn“ been reported (Msikita et. al. 2002) and this study 1s 1n
The transtformation protocol 18 summarized 1n Figure 1. In NaCl - 0.05 gm e g; concurrence with earlier observations.
Figure 2 the types ot :a}{plant tiﬂ&:ufis used i11+ trﬂusfﬂnnatipn zg;;:}?;uﬂi Z: El;lzii“ The overall goal of this study was to increase the number of
’iﬁ 5]1“‘“?1‘_ The }z;ﬁgﬂ C'Dmimilttﬂu used ; t GD-C-II]t;ll‘lllg pH 7.0 e e S plants transtormed. Co-culture of Agrobacterium carrying
Agrobacterium with the explant types and cassava tissue s B e Bing i . o e, T :
1*e_ge11r:1*ati011 18 shown 1n Talile 1. E}iplauts and the bacterial Myae-inositel ---—---- 50 mg Fhﬂ plafl;uc} 0{11‘[’[1@1 ?ht[;;ti Fhf artptlfmt = %1:1*“1{11 f111+¢c111t1}11
plasmid were co-cultured for forty-eight hours under PR ZFEE? 1 ;u{’s {;ll?::jﬂ;f ﬂl:.vm-':;. pl:; jiz Ez S:i h;aclll;llel:;i;;:
cantmum}s 11g11t+ S Sl{ﬂl*{er’ ) ﬂ;ld = Eill}@lld@(l Fhﬂﬂt ] N2 T ol The duration of the transformation using this protocol ranges
regeneration medium GL71119f151111g :':0 "0 P\--‘Illltﬂﬂhl ge an(:l Skoog : j 1 Udc from 12-18 weeks which 1s long, and may thus may be
b“’i"?‘l salls, yeasl e:ﬂr.ac-t_ (0.4 gm_.--L)., Sodium chlmnd; (Q*l o amenable to somaclonal variation though no obvious
gm/L),  glucose (1%, w/v), galactose | (10"”“’?"::1'):~ EZ 5 variation has been observed 1n the transtformants obtained.
benzylaminopurine (1 mg/L), gibberellic acid (10 mg/L), £
thiamine-HCI (10 mg/l) and myo-inositol (100 mg/L), and ; - k
pH acljustad to 3.5. FDHOW‘ng moculation @Kplﬂlltﬂ Were eSS I i i I TR I 1. Andessen M., Bush P., Svendsen, 1. and Moller B. 2000. Cvtochrome P450 from
incubated 1n the dark (1, 2, or 3 weeks) or transterred ekl freafinent o explims cassava Ci1t111}’3£ﬂg the fi;*:‘it steps in‘ the biosvnthesis of the C}-’&ﬂﬂg&ﬂit olvcosides
difﬁ‘-ﬂ-tl}f to a 12-hour light l‘ﬁ*gilll& Plants were 1*@g¢11¢1*atecl linamarin and lotaustralin. J. Biol Chem. 275: 1966-1975.

Figure 3. Explant and light effects on recovery of putative
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