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Introduction Cloning Strategies for Transgenic Plant Construction.

The processing pathway for N-glycan synthesis in plants begins with a
transfer of the block oligosaccharide Glc3Man9GIcNAc2 to nascent proteins
in the endoplasmic reticulum followed by processing of three glucose and
four mannose residues. Inhibition of this processing in Arabidopsis thaliana
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Processing in Arabidopsis
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Proposed biosynthesis and processing pathway
of typical N-linked Glycans from plants. The
enzymes involved are GIcNAc-1 -P transferase
and GIcNAc-transferase (1), mannosyl-
transferase (2), Dol-P-Man synthase (3), Dol-P-
mannosyl-transferase (4), Dol-PGlc synthase
(5), Dol-P-glycosyl-transferase (6),
oligosaccharidetransferase (7), glucosidase |
and Il (8), Golgi mannosidase | (9), GIcNAc
transferasel (10), Golgi mannosidase Il (11),
GIcNAc-transferase Il (12), fucosyl-transferase
(13), xylosyl-transferase (14), N-acetyl
glucosaminidase (15). Deoxymannonojirimycin | GleNAC
(DMNJM) and Deoxynojirimycin (DNJIM) will S —
inhibit processsing at steps (8), (9) and (11). |
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Figure 8: PAGE analysis of protein glycosylation from after complete hydrolysis (TFA, 5h.,
100°C) and labeling with AMAC. Lane 1-5 for proteins isolated from Arabidopsis thaliana
DW150-307 floral tissues with the following treatments.: Lane 1: DMNJM; Lane 2: DNJM,;
Lane 3: M0872; Lane 4: M0809; Lane 5: Control; Lane 6: Ovalbumin; Lane 7: Glc; Lane 8:
Man; Lane 9: GalNAc; Lane 10: GIcNAc/Man.

Figure 7: PAGE analysis of flower and leaf protein glycans from M0809 and M0872 treated Arabidopsis thaliana
Figure 6: PAGE analysis of EDANS labeled monosaccharides. DW150-307 plants after complete hydrolysis (TFA, 5h. 100°C) and labeling with EDANS. Lane 5 and 6 =
standards. Lane 5: Man, Glc and GIcNAc; Lane 6: Xyl and Fuc.

Note: Ovalbumin hydrolysis should produce GlcNAc:Man (~8:3). Control (GIcNAc:Fuc:Man:Xyl
2:1:3:1). DNJM and M0809: GIcNAc:Man:Glc 2:9:3. DMNJM and M0872: GIcNAc:Man 2:9.

Methods

Second Generation Seed Propagation and Viability Analysis.

« Recombinant Arabidopsis thaliana Landsberg erecta plants DW150-307 Germination of Treated A. thaliana seeds Di . dC usi
homozygous for the GUS gene under control of the LFY promoter were — : | SO el ONCIUSIONS
. . ‘e f MFUa : . {1}
germinated under sterile conditions. ] e T
« Plants were treated with deoxynojirimycin (DNJM), deoxymannonojirimycin | | L ? % o
-DN- i i ! °.= In an effort to influence glycosylation patterns in recombinant plants, we developed a system
(DMNJ M)’ O_I‘ B D gll.'lcuromde Conju.gat.es of DNJM (M0809) o Db v 2 % " utilizing transgenic Arabidopsis thaliana DW150-307 plants which have the E. coli -
(M0872), using media or spray application. | ’ . — Eo glucuronidase (GUS) gene expressed in their floral tissues under control of a floral initiation
» Leaf, stem and flower samples were isolated after 35 days growth under =_—= S == = promoter (LFY). Plants were grown under long-day (16h) conditions to initiate flowering.
Iong day (16 hour) grOWth CO_ndItIOI‘]S Sl glycoprotelns Isolated by @) (®) () (d) () Control | DNJM | DVINJM | M0O809 | MO872 Application of glycosidase inhibitors deoxynojirimycin (DNJM) and deoxymannonojirimycin
|y0ph|“zat|0n and extraction into PBS or HZO- (DMNJM) should inhibit glycosylation during glycoprotein processing in the Golgi. Treatment
« Glycoproteins were hydrolyzed by treatment with TFA (5h, 100°C) or by with glucuronide conjugates of these inhibitors (M0809 or M0872) will target their effect only to
hydrazinolysis (6h, GOOC). the floral tissues in recombinant plants.
* Released sugars or oligosaccharides were purified and labeled with EDANS Figure 9: Growth of Arabidopsis thaliana seeds from treated plants. (14 days after planting) (a) Control; (b) DNJM; (c) DMNJM; (d) M0809; (e) M0872. Seeds were sterilized (1 With media (at seed germination) or spray application (after flowering) with conjugates or
by reductive amination (NaCNBH,). _rfnl 2%% sgdri]um hyp?]cfélcir(i)te_, 0.5% _tvgeen-.fozglvortgxed andAincuba_ted atI r%orlnztem%erature for 5 fminu;es, cen_tlriflld/lged art‘.175)§krpm, rlesusr)er;qled in 1drr13l 7g°éo ethanoc;, \;]orte_xed.IO ; inhibitors, plants grew normally, except DNJM and DMNJM treated plants exhibited reduced
. e centrifuged and then washe times with sterile filtered water. Approximately 9-12 seeds were transferred to sterile Murashige/Skoog plates, refrigerated for 3 days, and then incubate stems/leaf growth versus controls.
Carbohydra_te standgrds We_re prepared from 10mM Samples derivatized at 24°C under a 16h daylight regime to germinate 19 days. After germinating, plants were transferred into various treated media contained in 250 x 25 mm culture tubes. Base media was
under identical conditions with 20 mM EDANS. prepared as above. Treated media was prepared by adding 250 uL of a 10mg/mL solution of desired compound into 250 mL base media for a final concentration of 10 ug/mL. Analysis of carbohydrates isolated from glycoproteins from stem, leaf or floral tissues was
. Samples were run on PAGE gels. These gels consisted of 40% T, 5% C Compounds used were Dgoxynorjirimycin (DNJM), Deoxynprjirimycin 6-0.-B-D-.Glucuronide (M0809), Deoxymannpnorjirimycin 6-O-B-D-Glucuronide, triacetqte, methyl ester (M0872), and performed by either complete hydrolysis (TFA) or hydrazinolysis (hydrazine) treatment and
resolvina ael and 12.5% T. 20% C stackin el Deoxymannonorjirimycin (DMNJM). Plants were grown in treated media until seedpods matured. After approximately 14 weeks (we harvested flowers twice before letting seedpods labeling with the new fluorophore EDANS using reductive amination. After labeling, HPLC,
gd 970 1, 0 < Gl develop), seedpods were removed from plants and dried in a sterile environment. Seeds from these pods were washed and sterilized as above and grown on untreated Murashige/Skoog PAGE and TLC analyses were performed to analyze changes in glvcosylation patterns.
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« HPLC analysis utilized gradient elution: Solvent A: 20mM sodium borate, plates. After 14 days, 67% of the control seeds germinated (a), 56% of DNJM treated seeds (b) and 21% of DMNJM treated seeds (c) germinated but none of the M0809 and M0872 (d)
10mM tetrabutylammonium hydroxide , B: CH;CN. and (e) treated seeds germinated (Right panel, tabulated results of sterility). Comparison of glycosylation patterns for leaf, stem, and floral tissues versus control plants
e 2D-TLC analysis was performed using 461 n-BuOH'HCOOH'HZO in both (untreated) indicated truncated processing for DNJM, DMNJM, M0809 and M0872 treated
. . e ' ' plants
directions.
« Seed pods from treated and control plants were removed at the end of the Isolation of seeds from treated plants, and growth of second generation plants exhibited sterility
growth period, dried and seeds isolated of M0809 and M0872 plants versus controls or DNJM or DMNJM treated plants.
* Second generation plants were grown from seeds under identical grOWth The combined system is being investigated as a method of influencing glycosylation of
conditions as above. recombinant proteins expressed in transgenic plants for use in mammalian systems with

reduced immunogenicity.




