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ABSTRACT MATERIALS AND METHODS
Although commonly considered a weed, certain species of Plant Material Plasmid
dandelion (7araxacum) ofter a novel source of high quality - We used TK seeds from USDA accession KAZ08-017 (W6 35172). Figure 1. * This Plasmid pFGC-pcoCas9 expresses the Cas9
natural rubber in relatively high concentrations in their +  70% ethanol was used to surface sterilize seeds for 1 min, followed by soaking them ES35E85% 2] enzyme (Addgene plasmid # 52256).
roots. Taraxacum kok-saghyz cv. Buckeye Gold (TK, BG)in in 6% sodium hypochlorite for 20 min. ot fiu) [N + The sgRNA from plasmid
particulaiisialhigniyielding vanety that is cumently under » We rinsed seeds with autoclaved water 3 times and germinated them on solid half “"""‘"’“"“"""’\f{-.fff*'fi;'- | l e pICH86966::AtU6p::sgRNA_PDS was modified to
selection fqr domestication traits and.hlgher rubbe.r.yleld: In strength Murashige and Skoog (2 MS) medium. L8 \“ \ I specifically target sites W560L, A6391, P183S/H
order for this new crop to be economically competitive with » The plants were maintained at 23-27 °C under 16-h light/8-h dark photoperiod with a . and G640 in the ALS gene using Q5® Site-
rubber tree grown mainly in Southeast Asia, TK will need to light intensity of 30 pmol/m?/s using cool-white fluorescent tubes. e el A==Poacas Directed Mutagenesis Kit (New England Biolabs
be become more amenable to large-scale field production pFGC-pcoCasd [ Inc., Ipswich, MA, USA)
: : . . : : 13,379 b — ' * ’ ’ '

Dy introducing herbicide resistance. TK (derived irom « After 4-6 weeks of growth on %2 MS, we selected the healthiest plants and sub-cultured _— T \ » These primers were used to amplify the plasmid
USD.A.TK-‘I7.) was geneticall_y gngineered ’.[o- allow fqr on TK callus induction media. P PR o pFGC-pcoCas9 to replace the original sgRNA
herbicide resistance to ALS-inhibiting herbicides. This »  For callus induction, leaf explants about 1.5 cm long were excised with a scalpel and | \ \“ oo targeting sequence with the given sgRNA
research will greatly expedite the domestication and cultured in Petri dishes containing 25 ml 2 MS basal medium supplemented with 10 g/L i sequence.
industrial development of TK natural rubber. Furthermore, sucrose, 16 g/L agar and Zeatin and BA at level of ~1 mg/L. e e . The constructs were named pAT W560,
the successful production of an herbicide resistant TK wil . TK callus induction medium was selected by testing calli production of TK leaves, roots ~ ~ . U construct (=13 kb) to be used'for TR \r Ag39 pAT P183S/H, and pAT G640
provide a new and profitable commodity crop option for : : : o y ° p - | ALS [moRHiceion s lesee on die pFEs y = D T , p_ - '.

| | and crowns on induction media containing different combinations of hormones vector, this carries modified gRNA along with * YVe introduced these constructs into A. rhizogenes
temperate climates and decreased dependency on foreign * Indole-3-Acetic acid (IAA) at levels 0.1, 0.25, and 0.5 mg/L the selection marker. K599 wild type by the heat shock method, and
nations for this strategic natural resource. = 2,4-Dichlorophenoxyacetic acid (2,4-D) at levels 0.5, 1.0, 2.0 and 3.0 mg/L _ used for plant transformation.

= Zeatin at levels 0.5, 1.0, 2.0 and 3.0 mg/L Plant transformation |

NTRODUCTION = 6-Benzylaminopurine (BA) at levels 0.5, 1, and 3 mg/L « (Calli and roots were removed and sectioned from the surface of the plantlets.

* The slightly wounded plant tissue were dipped into A. rhizogenes cell suspensions for about 10

* Two leaf explants were cultured in each Petri dish then sealed with plastic wrap and
seconds (Zhang et al., 2015).

Natural rubber is an essential commodity that remains in incubated at 25°C in above conditions and sub cultured every three weeks.

high demand by many industries and governments » We used the most green, friable, and clumped callus TK tissue for Agrobacterium We then placed the plant tissue on 72 MS medium V.Vlth 200 UM acetosyringone. .

requiring its use in countless applications. Products such rhizogenes-mediated transformation « After 3-days of co-culture and a 7-day recovery period (Zhang et al., 2015), the calli and roots
as tires, medical devices, construction materials and more were transferred to 72 MS medium with 400 mg/L Timentin.

are dependent on high quality natural rubber. Taraxacum Figure 2.

kok-saghyz (TK or Buckeye Gold) is being developed to
help supplement Hevea brasiliensis (the Brazilian rubber
tree) rubber, which is currently the main source of this
natural product. TK is an herbaceous yellow flowering
plant native to Kazakhstan which produces a high quality
natural rubber in its roots, similar to that of Hevea.

Agrobacterium-mediated transformation using hydroponically grown TK roots, calli, and plantlets as target tissue. (A) TK plants are grown in 2 MS liquid media in sterile
conditions, (B) plants are dissected and roots and crowns are used as target tissue for transformation, (C) spectinomycin is used as a selection agent and hairy roots form.

TK is not yet fully domesticated and the production chain,
from seed to processing, is still being developed. Because

weed control is the most challenging barrier to the RESULTS Figure 3. CONCLUSION/FUTURE WORK BIBLIOGRAPHY
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