SUPPLEMENTARY MATERIAL

Table S1. Heavy atom derivatives used at 2.5 A resolution
Gold* Mercury* Platinum*

Reymm (%) 9.3 13.5 9.6

Rano (%) 10.2 14.0 10.2

Rnat (%) 15.9 25.9 10.2

Rc 0.83 0.97 0.81

Phasing power** 1.7 (1.1) 2.0 (1.2) 0.4 (0.3)

Heavy atom sites 1 4 1

*Gold = Potassium dicyanoaurate(I), KAu(CN)s, Mercury = Thimerosal,
(Ethyl(2-mercaptobenzoate-S)mercury sodium salt, CoHoHgNaOsS),
Platinum = Potassium tetrachloroplatinate(II), KePtCl,

**Number in parentheses is for centric zone.

Roymm=2 | <F+>— <F—>| / 0.5Z | <F*> + <F—>|

RBono=X2 | <F+(§)>— <F—>| + |<F-@)>— <F+>| / 0.52 | <F*> + <F—> |



Rnatzz | FPH_FP I /% | FP |

Re=X|| Fpu+ Fp|—|Ful | /2| Fpu+ Fp|



Table S2. Crystallographic data and refinement statistics

at 2.5 A resolution

Crystallographic Data

Space group Pay

Unit cell dimensions

a=bA) 66.7
c(d) 76.6
Resolution range (A)* 2.28 (20.0 — 2.50)
Measured reflections** 34,166
Unique reflections* 13,201 (10,802)
Completeness (%) 92.2
Ry (%) 9.7
Refinement

Ruork (%) 21.0

19.6 (>20)

18.9 (>30)

*Number in parentheses is used for refinement.



**The intensity data were collected on a FAST area-detector diffractometer

(Enrauf-Nonius) on a GX21 Elliot X-ray generator operated at 45 kV, 95 mA.



Table S3. Hydrogen bonds between FAD and the protein molecules
FAD Human Rat RNR

Atom Atom Distance (A)  Atom Distance (A)  Atom Distance (A)

Isoalloxazine

N1 T1810G1 L3 T — —

02 KI110N 3.0 KI110N 3.1 K81N 3.1
N3 V1080 2.7 V1080 2.8 L790 2.7
04 T1840G1 2.8 T1840G1 2.9 T1490G1 2.6
N5 T1840G1 3.2 T1840G1 3.0 T1490G1 3.3
Ribityl
O4* Y930H 2.8 Y930H 2.5 Y640H 2.8
Diphosphate
o1p RIINE 2.9 RIINE 3.0 R620H 2.7
M126N 2.9 M126N 2.8 M97N 2.9
o2p S1270G 2.6 S1270G 3.0 T980G1 2.4
S127N 2.8 S127N 2.9 TI98N 3.0
AO1 RI9INH2 3.3 R91INH2 33



K125N

AO2 RIINE

R91NH2

Adenine

ANG6 F1130

3.0

3.2

3.2

2.8

K125N

RIINE

F1130

2.9

3.0

L96N

F840

3.0

3.0



Table 4S. Positional deviations between human and rat b5R

Positional deviation (A)

Atom rms average maximum
All* 1.4 (1.2) 0.9 (0.9) 14.3 (7.6)
Main chain* 0.9 (0.9) 0.8 (0.7) 5.7 (3.0)
Side chain* 1.8 (1.6) 1.2 (1.2) 14.3 (7.5)
CA only* 1.0 (0.9) 0.8 (0.7) 5.7 (3.1)

*Number in parentheses is for without residue 265 to 268.



(Figure S1) A Ramachandran plot of the final model of human b5R.
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(Figure S2) The Ca-chain trace of human b5R in the same perspective as

Figure 1 in the text.




(Figure S3) A human NADH-cytochrome b5 reductase molecule with water

molecules (red spheres).
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(Figure S4) The final 2Fo-Fc electron density contoured at 0.8 o with the
final b5R model. The conformation of the region from Glu265 to Pro268 is
different from that of rat b5R as described in the section, 3.2 Comparison

with Rat b5R.
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(Figure S5) Tyr247, which has main-chain torsion angles, (¢, y) = (-122.5,
151.0), is superposed on the final 2Fo-Fc map. The torsion angles are

unusual, but the model fits well to the electron density map.
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(Figure S6) The FAD model superposed on the final 2Fo-Fc map. The view

perpendicular to the isoalloxazine ring plane.
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(Figure S7) A schematic drawing of the hydrogen-bond system around FAD
of human b5R, excluding water molecules. The hydrogen bonds in the
figures of human b5R, rat b5R, and corn nitrate reductase (RNR) are
summarized in Table S3.

(Figure S8) A schematic drawing of the hydrogen-bond system around FAD
of rat b5R, excluding water molecules.

(Figure S9) A schematic drawing of the hydrogen-bond system around FAD
of corn nitrate reductase (RNR), excluding water molecules.

(Figure S10) A schematic drawing of the structure from residue 263 to 269
in human b5R, whose hydrogen-bond system is different from that in rat
b5R as seen in the following Figure S11.

(Figure S11) A schematic drawing of the structure from residue 263 to 269 in

rat bbR. The difference of the structures is described in the text.
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(Figure S7)
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(Figure S8)
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(Figure S9)

Gl S44AI

Key
. . Ligand bend Hu 52 Mon-ligand eeiduss involved in hydrophobic
®—@ Mon-ligand bond D concaceis)
- =@ Hydrogen bond and is length @ Coresponding moms involved in hydrophobic concacts)

2cnd



(Figure S10)
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(Figure S11)
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(Figure S12) A model of b5/b5R complex molecule with the same orientation
of 1soalloxazine ring and heme plane as those of flavocytochrome 2. The b5
molecule (in magenta) is in collision with the loops in the FAD domain (in
blue) of b5R.

(Figure S13) The most probable model of b5/b5R complex, which is same as
the model of b5/RNR complex molecule by Lu et al.. The differences between

the models are described in the text.
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(Figure S12)
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(Figure S13)
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(Figure S14) Average B values versus residue numbers for main chain

residues.
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(Figure S15) Average B values versus residue numbers for side chain

residues.
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(Figure S16) Average rms B versus residue numbers for main chain residues.
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(Figure S17) Average rms B versus residue numbers for side chain residues.
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(Figure S18) Rfactors versus resolution

TABLE TITLE:

Cycle 6. Rfactor analysis, F distribution v resln

GRAPH TITLE:

Cycle 6. <Rfactor> v. resln

COLUMN TITLES:

M@4SSQ/LL)  : M(4SSQ/LL)

Rf used :Rf used

WR_used :WR_used

Rf free ! Rf free

WR_free : WR_free

M(4SSQ/LL) Rf_used WR_used Rf_free WR_free

0.01 0.16 0.16 0.23 0.23
0.03 0.19 0.19 0.30 0.30
0.04 0.14 0.14 0.14 0.14
0.06 0.13 0.13 0.18 0.18
0.07 0.13 0.13 0.17 0.17
0.09 0.14 0.14 0.20 0.20
0.11 0.15 0.15 0.19 0.19
0.12 0.16 0.16 0.19 0.19
0.14 0.17 0.17 0.26 0.26
0.16 0.16 0.16 0.22 0.22
0.17 0.17 0.17 0.20 0.20
0.19 0.17 0.17 0.21 0.21
0.20 0.18 0.18 0.19 0.19
0.22 0.18 0.18 0.22 0.22
0.24 0.18 0.18 0.24 0.24
0.25 0.18 0.18 0.22 0.22
0.27 0.19 0.19 0.22 0.22
0.29 0.19 0.19 0.22 0.22
0.30 0.21 0.21 0.27 0.27
0.32 0.24 0.24 0.25 0.25
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(Figure S19) Structure Factor Analysis
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