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= Six RAB2 Effectors Cause Changes in Localization and Transport of RAB2:GFP RAB2 effectors 6 and 7 share similar functional
AbStraCt / Introductlon groups that may be necessary for bioactivity

Endomembrane trafficking is a dynamic process that is required for essential biological
processes such as signaling, stress response, defense, development, and polar growth.
Recently, the intersection of synthetic chemistry and biology has lead to the use of
chemical genomics as a tool to study biological processes. In this study, tobacco pollen
was used In a semi-automated high-throughput imaging process to identify novel
compounds that disrupt membrane cycling and, thus, pollen germination and morphology.
Of more than 46,000 compounds screened, 360 were found to be bioactive in pollen
leading to inhibition of germination or growth. In examining the endomembrane trafficking
of a specific protein in tobacco pollen, seven compounds were found to cause defects in
the localization or movement of RAB2:GFP (Cheung et al, 2002, Plant Cell 14:945), an
endomembrane marker for ER to Golgi trafficking, and were termed “RAB2 effectors”. The

Figure 3. Six compounds caused
either a change In localization or
movement of RAB2:GFP and were
designated “RAB2 effectors.”
Mislocalization of RAB2.GFP
manifested in larger than normal RAB2
vesicles, thought to be agglomerations
of multiple vesicles termed “RAB2
bodies.” Some RAB2 effectors caused
slowed movement of RAB2:GFP while
others appeared to halt movement

most common RAB2:GFP phenotype observed was the formation of RAB2 agglomerations altogether. ¢ RAB2 effector 6 0 RAB2 effector 7
or “RAB2 bodies”. The size and movement of these bodies was guantified using an existing . L'oc'a"zaﬁon = N — ~ ?h

Image analysis software package. Taken together, these techniques demonstrate the utility N | G_}‘"* S

of this high-throughput screen in identifying compounds that alter the movement or RAB2 Effector 1 RAB2 Effector 2 RAB2 Effector 5 T/A[@\
localization of endomembrane proteins, the translatability of this method between systems | : |©/ . S5, |

and the advantage of using chemical genomics to dissect dynamic processes.

Figure 6. In an effort to determine the functional groups that could be responsible for causing the

disruption in movement we analyzed the structure activity relationship of each RAB2 effector.
Although there did not appear to be structural similarities among the six compounds, effectors 6

Chemical Libraries Show a High Rate of Translatability

and 7 did have two functional groups in common. Analogs of each compound were tested and
although each inhibited germination, none caused bodies or disrupted movement. The analogs
were missing either the nitro or nitrile group suggesting they are required for RAB2 bodies and to
halt movement.
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Pollen 74 compounds  31% 14% Figure 4. Although many compounds inhibited germination, trafficking of RAB2:GFP was not visibly
ComPOU”dS affected. Initial inspection found that RAB2 effectors 1 and 2 slowed movement of RAB2:GFP and
caused small agglomerations. RAB2 effectors 5,6,7 and 8 caused larger bodies while appearing to

halt all movement; however video analysis shows a slight movement which is quantified below.
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movement was halted, it
was possible that the
RAB2 effectors targeted
cytoskeletal elements. To
test this hypothesis,
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Figure 1. From about 46,000 compounds previously screened

o H on pollen, two sub-libraries were created. One contained Quantitative Analysis Reveals Discrete Differences RAB2:GFP transformed
. compounds that caused defects in endomembrane recycling in in RAB2:GFP Localization and Speed pollen grains were
0 60,100 a1 N 1020 un seedling roots and was termed the Plasma Membrane - _ _ | | treated with  Oryzalin
Recycling Arabidopsis (PMRA) library. The other altered the Quantification allows grouping of compounds based on size and speed of Rab2 bodies which depolymerizes
Assay concentration morphology only of pollen and was termed the Plasma microtubules and
Membrane Recycling in Pollen (PRMP) library. As expected, the Compound Structure Average net | % Area of WT | Average net % speed of Cytochalasin, D and

number of bioactive compounds decreased with concentration. area of RAB2 Bodies | Speed of WT of RAB2

Latrunculin B that, by
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alter or Inhibit actin

Bioactive Compounds Cause Developmental Defects That Fall Into Eight Classes organization. All drugs

halted movement and
perturbed the localization

RAB2 effector 1 3.075 215.47%  0.288925164 31.7% of RAB2:GFP but do not
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Collapsed polen tube Delayed growth Vesiculated 8 0 8 RAB2 effector 6 3 6.75 472.93%  0.045914441 5.0%  This high-throughput quantitative method is an efficient way of screening chemical
tube . libraries for compounds affecting trafficking.
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TOTAL 290 - o8 RAB2 effector 7 10.053 704.38%  0.047703853 5.2%  The tested libraries exhibit a high rate of translatability from pollen to seedlings.
Figure 2. To discover compounds that disrupt D@ﬁ;ﬂ - Six RAB2 effecters were discovered that perturbed RAB2:GFP localization and
oo Vesieulated tube endomembrane trafficking RAB2, a small GTPase thz_zlt RAB? effector 8 49  ° 3 575 950.52%  0.067812802 7 4% movement.
regulates the secretory pathway from the endoplasmic
reticulum to the Golgi, was fused to green fluorescent _ _ _ o L
orotein  (GFP).  Bioactive  compounds  caused . Thg size and movement of the re§ult|ng RABZ_bodleS were quantlfle_d and indicated that
developmental and morphological phenotypes and were N— while RAB2 effectors 1,2,5 and 8 induced relatively small RAB2 bodies, Rab2 effectors 6
grouped into eight classes based on similar morphological WT P 1.427 100%  0.910476627 100% and 7 induced relatively large RAB2 bodies. Likewise, RAB2 effectors 1 and 2 induced
: | effects. The table shows the number of compounds of _ _ _ _ o _ _ : :
o A soten sran i pesconcs each class observed at different concentrations. P Figure 5. To confirm and quantify the differences in size and movement of the RAB2 bodies, image and RAB2 bodies that traveled more rapidly than RAB2 effectors 5,6,7 and 8.

video analysis was used on still and time lapse movies. Compound-induced RAB2 bodies were up to seven | _ | -
times the diameter of wild type organelles but moved at 5% of the speed of wild type RAB2 organelles. * Possible bioactive functional groups were identified.
Quantification shows similar RAB2 body sizes and speeds of RAB2 bodies for effectors 6 and 7. Such

variations may indicate distinct targets or modes of action. - RAB2 effectors are not directly altering microtubules or actin.



