Abstract

The crystal structure of vanillate/3-O-methylgallate O-demethylase from Sphingobium sp. SYK-6 (LigM) was solved by native sulfur SAD phasing using single crystal.
A total of 30 data sets were collected from single crystal using seven positions on beamline BL-1A at Photon Factory, KEK. Data were collected at 4.5 keV. At this
energy, LigM has an expected Bijvoet ratio <IF___ > / <IFI> of 1.98 %, with 471 residues, including fourteen methionines. The crystal diffracted to 2.6 A resolution,
with unit-cell parameters a=112, b=126, c = 156 A, and belonged to space group P2 2 2., which suggested that there are four LigM molecules in asymmetric unit
(52.3 kDa). Each data was mtegrated using XDS (Kabsch, 2010). All data sets were merged using three different program, XSCALE (Kabsch, 2010), AIMLESS
(Evans & Murshudov, 2013), or phenix.scale_and_merge (Terwilliger, Hung et al., 2016). The merged data from three programs were input to SHLEXC (Sheldrick,
2008) and SHELXD (Schneider & Sheldrick, 2002), and compare their behaviors on sulfur-substructure determination. SHELXD-grid search was essential to find the
sulfur-substructure. In this grid search, maximum resolution was changed from 2.6 to 4.0 A with 0.1 A step, and the number of sulfur-substructures were also
changed from 24 to 56. The resolution cut-off in the merging step, even if 0.1 A resolution difference, affected on the result of substructure determination. XSCALE
and phenix.scale_and_merge produced merged data sets with higher anomalous signal quality indicators than those done by AIMLESS. The merged data from
¥XSCALE and phenix.scale_and_merge were also more successful in substructure determination.
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Data Collection XSCALE (30 data sets) XSCALE%SHELXD

< |Fanom | >/< |F| >= 1.98% Resolution cut-off: 2.6 A Resolution : 2.9 - 4.0 (each 0.1 A resolution) o
RESOLUTION NUMBER OF REFLECTIONS COMPLETENESS R-FACTOR R-FACTOR COMPARED I/SIGMA R-meas CC(1/2) Anomal SigAno Nano SUb-StrUCtu re : 24 = 56 ReSOIUtion CUt-Off: 2'6 A

Data Collection LIMIT  OBSERVED UNIQUE POSSIBLE  OF DATA  observed expected  Corr
. . “. 26A 1.6 244287 77 1464 80.4% 8.9% 10.7% 244287 721 8.9% 700.0° 80 3.047 493
Protein Protein A 8.2 592261 2669 2669 100.0% 11.1% 11.9% 592261 73.1 1.1%  100.0* 74 2734 1190 . . )
Residuos/ASU 884 (471 morecd] et B 6.7 777942 3441 3441 100.0% 154%  155% 777942 618 154%  100.0" 75* 2614 1575 . ) ) . ) . find-42 find-48 find-56
i m o Reei s "o, 5.8 888954 4086 4086 100.0% 19.3% 191% 888954 52.7 19.3% 100.0* 71* 2.391 1899 f d_ f d_ f d_ f d_ f d_ f d_
esidues ( olecule) B0 e *29A ", 5.2 902031 4632 4632 100.0% 18.5% 18.1% 902031 52.2 185%  100.0* 62+ 2.121 2168 ind-24 ind-28 ind-36 ind-42 ind-48 ind-56
s S| - X 2 48 1078518 5135 5137 100.0% 16.0%  157% 1078518 607 16.0%  100.0* 60* 2.083 2422
Sulfurs/ASU 56 (14/molecule) < 4.4 1115088 5546 5562 99.7% 15.8% 155% 1115987  61.1 159%  100.0* 61* 1.983 2626 o = (== W _ o . —" il
. 4.1 1091714 5913 5956 99.3% 16.3% 16.0% 1091714 565 16.4%  100.0* 53 1.803 2814 , - - ! R
Beam line BL-1A 3.9 1260239 6364 6406 99.3% 19.1% 18.8% 1260239 509 19.1% 100.0* 48* 1,694 3028 reSO'2 6 ol
3.7 1342167 6628 6708 98.8% 224%  223% 1342166 447 224%  100.0* 39" 1.452 3172 reso-2.9 I . " " " - I . ;
Wavelength (A) 2.7000 35 1431641 7037 7092 99.2% 246%  247% 1431641 417 246% 1000 38" 1443 3377 . qﬁﬁﬁ‘ L : : : : :
34 1492783 7310 7449 98.1% 26.0%  262% 1492782 398 261%  100.0° 37 1414 3508 g - . A o o -
Exp. time (s) 10 3.2 1369891 7507 7670 97.9% 298%  301% 1369889 335 29.8% 99.9* 32" 1.303 3603 Lo = o ko : R I B
P- : 3.1 1492665 7865 8053 97.7% 330%  340% 1492663  30.6 33.1% 99.9* 31 1.228 3775 | = - - = = - | ,
o 3.0 1488210 8050 8318 96.8% 374%  386% 1488209  27.0 37.5% 99.9* 29 1.155 3869 ' ‘ ,‘ . :
Osc. angle (°) 1.0 2.9 1460811 8321 8628 96.4% 458%  472% 1460808 216 46.0% 99.9* 26* 1.107 3995 : reso-2.7
_ 28 1527244 8478 8850 95.8% 50.3%  51.8% 1527235 198 50.5% 99.8* 32 1.104 4080 3.0 ‘ . .
Transmittance (%) 1.0 27 1562963 8688 9149 95.0% 615%  630% 1562927 164 61.7% 99.7* 30 1.055 4145 reso- | . > ; |
27 1503305 8892 9434 94.3% 729%  742% 1503273 135 73.1% 99.4* 34+ 1.094 4248 A == == sz =
Data collection range (°) | 0 - 360 26 1534572 8934 9617 92.9% 91.2%  932% 1534539  10.9 91.4% 99.1* 33 1.067 4280 A= [ '
g total 24158186 126673 130321 97.2% 269%  27.2% 24158065  36.0 27.0%  100.0* 43+ 1.482 60267 ko g ] By e x kLR B g e v g g ] B g o g 2 e v g w3 R R X
Space Group P2,2,2, : o 4 . reso-c.
*e R e o =
N -off: 2.9 |
Cell parameter a=112, b=126, c=154 Resolution cut-off: 2.9 A reso-3.1 |
a=p=y=90.0 RESOLUTION ~ NUMBER OF REFLECTIONS ~ COMPLETENES R-FACTOR R-FACTOR COMPARED USIGMA  R-meas CC(12)  Anomal  SigAno  Nano i
LIMIT __ OBSERVED UNIQUE POSSIBLE __ OF DATA ___ observed _ expected ___ Corr R o ; , o . :
3.0 154549 760 1047 72.6% 8.8% 10.3% 154549 73.0 8.9% 100.07 83" 3459 315 — — , — , — — — re SO-2 ) 9
9.2 420257 1913 1913 100.0% 9.6% 10.8% 420257 775 9.6% 100.0% 76* 2.851 840 . - : :
75 560765 2496 2496 100.0% 12.6% 129% 560765 72.1 126%  100.0* 73 2.736 1131
Ty 6.5 670916 2961 2961 100.0% 16.9% 17.2% 670916 59.0 16.9%  100.0* 75 2.547 1363 392 |
30 data SetS were COI IeCted at 7 pOS|t|0nS . 58 714831 3334 3334 100.0% 18.8% 18.9% 714831 53.9 189%  100.0* 68" 2.364 1551 reso-o.
53 707577 3681 3681 100.0% 18.4% 182% 707577 52.4 184%  100.0* 65 2.106 1722
49 838393 4016 4017 100.0% 16.3% 16.2% 838393 60.3 16.4%  100.0* 64 2.162 1890 L L - o _| ' , , _ ‘ reso-3.0
3 46 903430 4204 4303 99.8% 15.4% 15.1% 903429 64.5 154%  100.0* 61* 1.985 2029 = = - ‘ - = = - .
43 864760 4566 4574 99.8% 15.4% 15.1% 864760 61.8 154%  100.0° 54 1873 2168 ' '
4.1 908748 4847 4894 99.0% 16.4%  162% 908748 57.1 16.4%  100.0* 53 1.797 2305 ‘
3.9 998263 5044 5082 99.3% 185%  185% 998263 52.5 185%  100.0° 42 1673 2400 -
H = = U B EE 37 1064492 5295 5330 99.3% 21.0%  21.3% 1064491  47.1 211%  100.0* 39" 1475 2531 reso-3.3
3.6 1125219 5520 5586 98.8% 232%  237% 1125219 443 232%  100.0* 34+ 1.389 2648
35 1166390 5725 5807 98.6% 24.3% 252% 1166390 415 24.3% 100.0* 35* 1.345 2748 re SO-3 ] 1
34 1203716 5901 6008 98.2% 260%  267% 1203715 402 261%  100.0* 32+ 1.329 2832
3.2 1091963 6044 6169 98.0% 293%  30.1% 1091961 34.0 29.3% 99.9* 31 1.236 2903
3.2 176174 6261 6410 97.7% 322%  335% 1176172 315 32.3% 99.9* 30 1.201 3003
3.1 1233407 6397 6582 97.2% 351%  364% 1233406 295 35.2% 99.9* 26* 1.142 3071 : _‘
3.0 1148927 6580 6803 96.7% 408%  42.3% 1148926 245 40.9% 99.9* 28 1111 3156 reso-3.4 |-
T 2.9 1183409 6637 6896 96.2% 470%  485% 1183407 215 47.1% 99.8* 31 1.128 3191 reso-3.2 |
MU|t|p||C|ty (total) = 196 total 18136186 92272 93893 98.3% 22.5% 22.9% 18136175  44.8 22.5% 100.0* 46* 1.606 43797 )
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S Default resolution cut-off

Aimless—SHELXD Phenix.scale_and_merge—SHELXD l/sigma, SigAno

Resolution cut-off: 2.9 A Resolution cut-off: 2.6 A Resolution cut-off: 2.9 A Resolution cut-off: 2.6 A

SigAno vs Resolution
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Anomalous Signal (phenix) Summary

S -
J LSS AORR AR RN Y 1. Helium chamber was effective to decrease the air absorption.
o . be\ o 2. 30 data sets were collected at 7 positions using 2.7000 A wavelength.
: ‘. : 3. SHELXD-Grid Search was good way to determin the sub-structures.
. N — 4. Up to 2.6 A resoolution data could be determined the sub-structures.

6.3 5.8 53 48 res;ll.jtion 38 33 28 23 6.3 5.8 5.3 48 res;ll.ztion 38 3.3 28 23 5. The resolution Cut_off in the merging Step, even if 0.1 A reSOIUtion difference,

affected on the result of substructure determination.

- P lsdbstn) % CC* is estimate of anomalous correlation to ideal data.
1°° ¢ P(Substr) is estimate of probability that the sub-structure can be found 6. The merged data from XSCALE and phenix.scale_and_merge were also more
. with LLG-based HySS and this data. successful in substructure determination.

o +XSC|ALEdm26g26 > Signal +/- sigma is estimate of anomalous signal (peak height at coordi-

£ o AIMLESS 15026 nates of anomalously-scattering atoms in difference Fourier phased with . i i

" e model phases.) 7.XSCALE and phenix.scale_and_merge produced merged data sets with higher
“ e (Terwilliger, Hung et al., 2016) anomalous signal quality indicators than those done by AIMLESS.




