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The centrosome is an important cellular structure serving as centre of microtubule regulation. Its malfunction is linked to severe diseases, including cancer and microcephaly. The complex
architecture of the centrosome consists of two centrioles perpendicular to each other, containing a cartwheel-like structure with attached microtubules displaying a nine-fold symmetry surrounded by
pericentriolar material. However, only when the structure of the key protein SAS-6 was solved, the functional role of single centriolar components became clearer. It was demonstrated that SAS-6 self-
assembles into a nine-fold symmetric structure reminiscent to the central hub of the cartwheel. Conversely, how this cartwheel is linked to the outer centriolar walls consisting of microtubules
remains elusive.

The most promising candidate is an all a-helical coiled-coil centrosomal protein, which was reported to co-localise with SAS-6 and shown to bind microtubules. We succeeded in crystallising a
fragment of this protein, resulting in a 2.8 A resolution native dataset. However, the lack of homologues structures in the PDB and the coiled-coil nature of the protein are complicating all molecular
replacement attempts. Since experimental phasing proved to be no trivial matter either, further constructs were screened and crystallised. This resulted in an experimentally phased structure of one
of the fragments.

The on-going mapping of the microtubule-binding site and structure solution will enable us to derive an exact model on how the architectural link between centriolar microtubules and the cartwheel
is accomplished. Combined with further studies it will clarify how key proteins can be arranged in the confined space between the cartwheel and the outer wall of the centriole. This may also offer an
answer to the question whether all structural proteins are constantly accommodated in this confined region.
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3 different orthologs were chosen.
Constructs were designed based on secondary
structure prediction (PHYREZ2 webserver) and coiled
coll prediction (COILS webserver).
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total 547664 41437 41500 99.8% 8.3% 8.5% 547640 21.94 8.7% 100.0* - 0.716 37175

CEP135 as a potential microtubule binder is thought to be the Data processing with XDS, XSCALE and XDSCONV. due t‘? the delicate nature of the
crucial link between the coiled coil protein SAS-6 and the Phasing with SHELX and PHENIX Autosol. crystals.
microtubules, which form the outer wall of the centriole. Refinement with the Phenix suite.

Crystal Construct No.2:
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11.08 16521 275 278 98.9% 57% 6.3% 16521 79.72 5.7% 100.0* 95* 6.034 93

7.83 26622 509 509 100.0% 75% 7.7% 26622 56.26 7.6% 100.0* 90* 3.798 206

6.40 37501 653 653 100.0% 15.8% 15.3% 37501 3291 15.9% 100.0x 80* 2.855 278
5.54 44541 753 753 100.0% 36.4% 34.7% 44541 1760 36.7% 99.5% 67* 1.939 331
4.95 50350 876 876 100.0%  28.5% 27.5% 50350 20.18 28.8% 99.8* 61* 1.881 387
4.52 50446 969 971 99.8%  20.6% 20.1% 50446 24.86 20.8% 99.9* 55* 1.624 437
4.19 57383 1029 1029 100.0% 24.5% 23.8% 57383 23.01 24.7% 99.8* 44* 1.469 467
3.92 64988 1127 1127 100.0%  28.2% 27.6% 64988 20.67 28.5% 99.7* 42* 1.365 515
3.69 70954 1216 1216 100.0%  40.8% 39.6% 70954 14.64 41.1% 99.4* 25* 1.142 560
3.50 73069 1239 1239 100.0% 53.4% 52.1% 73069 11.51 53.9% 98.8* 22* 1.075 572
3.34 76328 1357 1357 100.0% 76.4% 74.8% 76328 8.02 77.1% 97.6* 16* 0.956 629
3.20 72741 1367 1367 100.0%  99.9% 99.0% 72741 5.96 100.9% 95.1* 11 0.896 635
3.07 80206 1469 1469 100.0% 137.6% 138.3% 80206 4.16 138.9% 89.7*
2.96 84595 1512 1512 100.0% 148.8% 150.3% 84595 3.69 150.2% 91.8*
2.86 86183 1546 1546 100.0% 172.2% 175.7% 86183 3.09 173.8% 88.6*
2.77 88707 1605 1605 100.0% 193.9% 198.5% 88707 2.71 195.7% 81.1*
2.69 92027 1690 1690 100.0% 238.3% 244.0% 92027 2.10 240.5% 62.1*
2.61 89138 1719 1719 100.0% 259.5% 265.8% 89138 1.81 262.0% 49.5*
2.54 77177 1745 1745 100.0% 284.7% 294.4% 77177 1.47 288.0% 48.4*
2.48 36673 1354 1806 75.0% 288.9% 297.7% 36619 1.09 2943% 68 -2 0.720 606

total 1276150 24010 24467 98.1% 51.6% 51.6% 1276096 10.69 52.0% 99.7* 31* 1.152 11021
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A native dataset (2.4 A, statistics not shown) and a SAD _
The first hit after one month in an 96 Manual refinement resulted in derivative dataset were collected. Statistics from the merged Anomalous difference map and 2Fo-
well-screen at a low pH condition using small, good diffracting bi- XSCALE output are shown. High redundancy data was collected Fc map showing the localisation of
PEG as precipitant. pyramidal crystals. at different chi angle offsets, taking advantage of the multi-axis one of the two bound heavy atoms.

goniometer PRIGo at the XO6DA beamline.

Conformation
No. 1:

Conformation
No. 3:

 Four monomers per asymmetric unit are organized in two
dimers.

« The dimers are formed by via a coiled coll interaction of the
long C-terminal helices.
* All monomers show differences in conformation at the N and the

e The N-terminal helix is adapting completely different
conformations in each case

 Conformation 2-4 are engaging in crystal contacts with their N-
terminal helices, while the N-terminal helix of conformation 1 is
more exposed towards the solvent channel and is back folding

C-terminus. on its c-terminal helix.
* The biophysical characterisation and EM studies are on going!
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