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m/z 40 — 6,000

240,000 at m/z 200 (TOFE! [£10,000%2 &)

22 Hz (22 scan/s) at resolution 15,000 at m/z 200

NERIERAE: <3 ppm . NERFEZE: < 1 ppm

MS/MS: Lt JL "> 200 fg (330 amol), S/N 100:1
SIM: Ltz JL "> 200 fg (330 amol), S/N 250:1
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Nano < 1.5 pl/min
Capillary: 1-10 ulJmm |

Analytical > 50 pL/min

v ¥ ¥
< 0.075 mm 0.1-0.3mm 0.3-1.0 mm 1.0-4.6 mm

_

https://www.thermofisher.com/blog/learning-at-the-bench/low_flow_rate Ic/

Aurora Ultimate (lonOpticks) nanozers,
& 7E+H:C18
*fi_ ‘T% 1.7 um Integrated emitter tip
NFE:75 um Al —
i7t1E 300 nL/min : T
True zero dead volume True zero dead volume

To UHPLC

https://ionopticks.com/resource-hub/
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NanoLC-MS

40k CapLC-MS
30 {|—— MicroLC-MS
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https://www.thermofisher.com/blog/learning-at-the-bench/low_flow_rate_lc/
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Orbitrap Exploris 240D &Rk

High-Field
Orbitrap Mass Analyzer
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C-Trap

OptaMax NG Electrospray Independent lon-Routing Multipole
lon Source Charge Detector

S-lens
Thermo Fisher Scientifictt &#l & V)
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C33H59N190115 C33°C,H59N 1044
) 805.4151
g 12c 12.000000
34
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MS
Column
Flow
Eluate
Gradient :
Oven

: Orbitrap Exploris 240
: Vydac Everest C18 250 X 1.0 mm
: 0.05 mL/min
: (A) 0.1% HCOOH/H,0 (B) CH;CN

2-2-60%B/0-5-80 min

: 40°C

o

Time(min)

-500
501-1000
1001-2000
2001-3000
3001-4000
4001-5000
5001-6000
6001-7000

HFEE (Da)

7001-8000
8001-9000
9001-10000
10001-11000
11001-12000
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19
10
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2% (Lys-C)Ic &k B3HLHAHE (2000 Dad EDARTF FTIFEEL W)

@
@ ®)
N | - . N
10 15 20 25 30 35 40
Time (min)
b, by b, bs bg
Ye Y5 Ya Y3 Y2 Vi1
b b+2 y y
Calcd. Obsvd. Calcd. Obsvd. Calcd. Obsvd. Calcd. Obsvd.
--- --- 1 L 7 -—- -—-
277.1547 277.15506 --- 2 Y 6 847.3767 424.1920 424.1922
433.2558 217.1315  217.1321 3 R 5 684.3134 684.3140 342.6603
490.2772 490.27859  245.6423 4 G 4 528.2123 528.2123  264.6098
653.3406 653.34082 327.1739 5 Y 3 471.1908 471.1910 236.0990
814.3552 407.6813 6 C(Carboxymethyl) 2 308.1275 308.1275 154.5674
--- -—- 7 K 1 147.1128 147.1128 74.0600
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BHE9%8 (mass resolving power) B EDESNREDEZEFD I EHNTE LBEESDITETDRE
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R = 240,000
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~100 ~1,000 ~10,000 ~100,000 ~1,000,000
(B XN 2 m/ZABDH)
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A%t single quadrupole MS

Intensity (x10°%)

0.2 -
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1.2 -
1.0 A
0.8 -
0.6 -
0.4 A

264.2 KAt DOHEKRIHEE

1

fHEX = D HETE HY AT HE

260

262

264 266 268 270

1

Hydroxy- a -sanshool
(3w m/z =264.19581 ([M+H]"))

Intensity (x108)

0.0

5.0 A
4.0 A
3.0 A
2.0 A
1.0 A

_ N N/\'( Orbitrap Exploris 240
yo[or 26419679 < 0 7/2 = 000098

(3.71 ppm)
| SHEE |

[M+H]+

260

262

264 266 268 270
m/z



Intensity (% 108)

6.0 -

3.0 ~

0.0

HEEm{E

L
246.18800 246.18579 0.00221
147.11642 147.11738 0.00096
107.08643 107.08608 0.00035

N m/z

72.08135 72.08132 0.00003

3

HH X = DHETE HY AT HE

=AY PPN AN s -
S EREE DT CCEAH T &
SEESHr (MSMS)
S MS/MS
[M+H]*
264.19679
40 - 246
S 147
[M+Na]* —
246.18565 | 286.17843 3_</ 107
Lo 2772 |
b iy L
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|
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l NADHRR/K =B D % R 4E

Complex | (NDH-1)

NDH-2 (Ndi1)

Coupled ion H*

Structure

(45tsubunits)

FMN
Cofactor 2[2Fe-25]
6 [4Fe-4S]
Distribution Mammalia, plant

and bacteria
Inhibitor

Rotenone and bullatacin

PR
T

-~

(single subunit)

FAD

Plant, yeast, and
bacteria

Aurachin

R 755 ’ (6 subunits)

2 FMN
[2Fe-25]
FAD and RF

Marine and pathogenic
bacteria

Aurachin and korormicin




l etk (Na+t-EPERINADH-F / v Bt 2 TEZ, Nat-NQR)

v Na*-NQR II/ERMEHE (ex: AL FH. BIEE) ICH T2 T F—HOERER
v TRFIBROMREESE-1E ITEMRICHBENICHEL D
v BHEBICETFELAVW D, IEEOREZENICR YIS

cytoplasm

periplasm

FMN: flavin, RBF: riboflavin,
Q: quinone, QH,: quinol



I O L ZENat-NQRDOFFERIEEH!

v Na*-NQR [ZHERMHE (ex: 2L 7E. &EE) ICH T2 T3 F —RKBEOEFER

v IR OREESE-I & ILECNICHEBENICH RN S

v HEBICETFELAVW D, IEEORIEZNICRYEDS Nat
I

O NAD~
= Z =
|
N NqrF
H AD-42 (ICso= 2.0 nM) _ / cytoplasm
o AF : ¢ ” : NgrD/E
son OB Cotir A ST [
H IR O 10R (Sr ¥ < periplasm
Korormicin (ICsy = 5.0 nM) .y Ok NgrC

lto et al. (2017) J. Biol. Chem. 292, 7727-1742.



| Na+-NQRD4EEEHFBEF EINgrBY 7 1= v kAT 3

Kishikawa and Ishikawa et al. (2022) Nat. Commun. 13, 4082.



I Nat-NQRFEZZ|IZNgrBY 7 2= v FNKIgIZHEEST 5

B AD-42 bound structure
NqrB Gly2-Leu26 .-~ [

'E - <,_) F142 =, _
R IH2 L_MHliTMHB
Kishikawa and Ishikawa et al. (2022) Nat. Commun. 13, 4082.




I NgrBH 7 21=v FONKImIIERD 7L F T 7ILAEETH 5

A

Kishikawa and Ishikawa et al. (2022) Nat. Commun. 13, 4082.



l Na+t-NQR®D &> iR A > bMLF(EER D LR

HIEZ :NgrfBY 7 212=v FONXKIFIC, tF7A—T7%28EAT2EEGZZEY -1

B oo YRVFR Br
z Z 7‘/<j[0j(\/A/O\
H
. N

(KBCp) D#EE

"IOH BI’O
o) 0 \ ' J
J
T —— %% (B)
A FER i voa7a~y : CPY

(7x1ZILZTZFI)
Ligand directed (LD) chemistry -------===-- == mm oo

Ligand Tosylate Tag Nucleophilic substitution 0 0

| o | / O (@ S‘b Dissociation of ligand
Il 4 .
$70. | 0. o}
;g s’ w .

o
-

\
)
y

y

Tsukiji et al. (2009)
Nat. Chem. Biol. 5, 341-343.




I Orbitrap Exploris240(C £ B2 NqrBY 7 1= ~ OEEHT

v NqrB¥ 7 1= v b I3fRim
v MALDI-TOF MSIZ & 2 ##7 TDES] A

ICERKEDEWERBBE DXV /XJETH 5
N=ZFI[F10%LLT
chymotrypsin, 3 % UM &Lys-C/Asp-NIZ & %381k & EHE

(Ishikawa et al. (2021) BBA)

v TripsinyBE L7217 Th <

JL Z7ENa*-NQRZ1~5FEDKBCp& 1 »F 2 X— K
SDS-PAGETH 7 a=v b &5k

NarBH71=vw bZEEIYHL

In gel BE3=781t

7+ / LC-orbitrap | & % E1b4¥) D fEHT

Lys, HistZXt L TCPY{&&fi%# %R (Proteome Discoverer)

o g A W =

73 BPRIG LT LRE ]
~NH> /N\”/\/A/O\/H
— > O  CPYAN-HREICA-7-& LTEE
(C8H1202, 138.07 ) % Dynamic modification& L TE&E

CPYICZ &k 2EmMn




I Proteome Discoverer (& AT —X—88N (MU 7 V)

FreeStyle

.

Proteome
Discover...

Proteome

Discovere...

Xcalibur

Manuals

B~ 7> B, control, H/N—217%)

=E

> PC > DATA(D:) » DATA > biofunction » fasta files

~

Protein Identification Details O X
iofunction
Coverage  ProteinCard £5288C
43277
Na(+Hranslocating NADH-quinone reductase subunit B OS=Vibrio cholerae serotype O1 (strain ATCC 39315 / E Tor Inaba N16961) 0X=243277 GN=nqrB PE=1 SV=2
[] Annotate PTMs reported in Uniprot 1 51 101 151 201 251 301 351 401 415
[] Show only PTMs
[ Include PSMs that are Fittered Out
Coverage: 16.63%
Found Modifications: Sequence | Modification List N NOIO
i OALLDY
1 il 21 31 41 51 61 71 81 91 5% N {1}
Q9KPS2 1MCGLKKFLEDI EHHFEPGCGKH EKWFALYEAA ATLFYTPGLV TKRSSHVRDS VDLKRIMIMV WLAVEFPAMFW GMYNAGGQAI AALNHLYSGD QLAATVAGNW
Q9KPS2 101 HYWLTEMLGG TMSSDAGWGS KMLLGATYFL PIYATVFIVG GFWEVLFCMV RKHEVNEGFF VTSILFALIV PPTLPLWQAA LGITFGVVVA KEVEGGTGRN
Q9KPS2 201 FLNPALAGRA FLFFAYPAQI SGDLVWTAAD GYSGATALSQ WAQGGAGALI NNATCQTITW MDAFIGNIPG SIGEVSTLAL MIGAAFIVYM GIASWRIIGG
Q9KPS2 301 VMIGMILLST LFNVIGSDTN AMFNMPWHWH LVLGGFAFQM FFMATDPVSA SFTNSGKWAY GILIGVMCVL IRVVNPAYPE Q8ILAILFAN LFAPLFDHVV
Q9KPS2 401 VERNIKRRLA RYCGKQD




I Proteome Discoverer (L 2T —X —f# (MU 72 >3E1b)

FreeStyle

Proteome
Discover...

lﬁ?}

Proteome

Discovere...

Xcalibur

B~ 7> 8, CPY modified, #/3—2FK15%)

x5 e

> PC > DATA(D:) » DATA » biofunction » fasta files

~

Modifications
Q9KPS2

Modifications
Q9KPS2

Modifications
Q9KPS2

Modifications
Q9KPS2

Modifications
Q9KPS2

Protein Identification Details O X
iofunction
Coverage  ProteinCard E5285C
43277
Na(+)4ranslocating NADH-quinone reductase subunit B OS=Vibrio cholerae serotype 01 (strain ATCC 39315 / El Tor Inaba N16961) 0X=243277 GN=nqrB PE=1 SV=2
[] Annotate PTMs reported in Uniprot 1 51 101 151 201 251 301 351 401 415
[] Show only PTMs
[ Include PSMs that are Fittered Out
u want to do
Coverage: 14.46%
Found Modifications: Sequence Modification List
c CPY cyclopropene (K) 1 11 21 31 41 51 61 71 81 91 5% AL )

1 C C
MCGLKKFLEDI EHHFEPGCGKH EKWFALYEAA ATLFYTPGLV TKRSSHVRDS VDLKRIMIMV WLAVFPAMFW GMYNAGGQAI AALNHLYSGD QLAATIVAGNW

101
HYWLTEMLGG TMSSDAGWGS KMLLGATYFL PIYATVFIVG GFWEVLFCMV RKHEVNEGFF VTSILFALIV PPTLPLWQAA LGITFGVVVA KEVFGGTGRN

201
FLNPALAGRA FLFFAYPAQI SGDLVWTAAD GYSGATALSQ WAQGGAGALI NNATGQTITW MDAFIGNIPG SIGEVSTLAL MIGAAFIVYM GIASWRIIGG

301
VMIGMILLST LENVIGSDTN AMFNMPWHWH LVLGGFAFQGM FFMATDPVSA SFTNSCKWAY GILIGVMCVL IRVVNPAYPE Q(QILAILFAN LFAPLFDHVV

401
VERNIKRRLA RYGKD




I Proteome Discoverer IC&£ 2T —X—fN (FERY 72 V)

BTt hrY 7Y VEEY, control, 1/8N—3K50%)

F""e' o Proteome Discoverer 2.5.0.400

File View Administration Tools Wind

ow Help

fE

EROEDEGOR AR

StartPage X | Study:230809 X | Administration X/ 01 x |11 x 21 x [31 x |02 x |12 x 22 x[32 x
@ Protein Groups || Peptide Groups || PSMs | MS/MS Spectrum Info | | Input Files g Specialized Traces || Study Information
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