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(compensation voltage, CV) B EuHa s PE i
#i3( (data-dependent acquisition, DDA) FI%PEIE
AP B F 3 A X (data-independent acquisition,
DIA) WyPERE, [HAEARILEAN S iL. K
I} 6] 6 )% 237 . FAIMS DDA #il FAIMS DIA £ CV
I A4 DL S S b B s B0 e B R PR R . AR S
ot 7 & & WL AR droid & & (label-free
quantification, LFQ) J5 ¥ fJ #§ DDA, FAIMS
DDA, FAIMS DIA 7 DL K [R]3 Z2 7 1 A X 4 %o
JE B TMT ™ W OCHE BT 280, TRt i 2
BOELAS PP T Orbitrap Exploris 480 78 4 it 25 1 i
. EFER AR AL KA R MR
bt NS

1 SLIEERS

1.1 EEek A ES

EasyPep ™ & [ Jit 2H 7 #F i A Ak 330550 & .
Pierce™ HeLa it fift JIK B bR i iy . Pierce™ TMTI11 b
P T A IR B AR E . Acclaim™ PepMap™ C18 43
Mkt (BEA%2 pm., 75 pm, 25 cm) . Topl4 ZE 3
8 AR & . Pierce K Bt E 350 & Al SOLA
HRP [EAHAEH/IMFEIE R F Thermo Scientific.
1.2 #HmtlE

293T AR B i il £ ok A2 . N b 2 4
293T $% I EasyPep ™1 7 £ # 15 )7 ¥ %) 100 pg #9
293T 4 il 4= 8 A AE i AT b st . etk . i) .
aifk, 1SRREVIREL, T 0.1% FA/H,O . 4k
Ji R B i SO BV s P IRB e 1, WREE 7
1 100 mg/L ( FAE 1 pl 52 pl FF B30 47)
500 mg/L ( FRED pl, 2 plai4 pl HFFEHT) .

Fm MR ARB il . H Topld ZmE
FE A AR A 2B 10 pl AIML2RFES: (2960 ug) =
FEEA, BEREFEEEANEA S HH
FASP (filter-aided sample preparation) ' J5 A 5 |
BedeAk . mEYI, W U)JS KB SOLA HRP & 4%
WUNEE S . BB IRBL ] 0.1% FA/ HO B3,
J&E 4500 mg/L, AR pl HF ST
1.3 NanoHPLC-MS/MS%#7

FiEU) iRk BE FH Easy nLC1200 (Thermo Scientific)
F1 Exploris 480 (Thermo Scientific) #£47 LC-MS 43
Br . IKBE LA 800 bar 19 ik 77 B 4% LA 2 43 by A I
(250 mmx75 pm), F5F 300 nl/min 3 FE 17 L,
FEWRAE IR R 55°C. (S A . JREhHA
0.1% W% (formic acid, FA) /KIEWK, WEIAHB N

0.1% FA 80% L NGV . (O3B B2 15 B A 60, 90,
120 #1150 min.

DDA . FAIMS DDA #l TMT i k. R
Oribtrap Exploris 480. — 2 Jiiji% & ] Orbitrap £l ,
AR 120 000@m/z 200, Fe K ABTE] A 20 ms,
H #r AGC ¥ 0 300%; — 23 | 70 #E R % N
15 000@m/z 200, 4R m/z 120~2 000, FFES
BB R 1.6 Th, HARAGCEEN 75%, HREEI{H N
8e3; TMT . ¢ ik &l % & i MS2 43 ¥t %
45 000@m/z 200, Turbo TMT T i} MS2 43 %43
B A 15 000 #1130 000, Precursor Fit 43 5iix B
0.6, 0.7F10.8, FAFIEEELR 110, B e H H
WE 0.7 Th, H—fLiFRE R N 38%, mAKITEA
fFE R 100 ms, HARAGC B0 100%, 53 JF BIH N
1e5; BEE TG EMZA gk E £ 5 15
12 s; SASHEBRIT ] 40 s; FAIMS £ HL
B ON-45V B H-65V B # -45V-65V, HEASHHLE
NINCa

FAIMS DIA i35 7535 . 4L & 40 7 19 DIA
¥k, — YT RE R Orbitrap #6 M , 43 R
120 000@m/z 200, e KiE ABFE A 20 ms, Hix
AGCH300%, +4i7EF 350~1 200; DIAF1H 53
R YL K 30 000@m/z 200, F13H 36 Bl K miz 200~
2000, HAKEFHEAREN Auto, HARAGCEN
1 000%, H—fbirEZehehE R 32%, FAIMS #MZH
JE B R -45V 3K -65V i K -45V-65V, HRSH
Fe IEBOIA I B . T (353 14 % 22 57 19 GPF-DIA
(gas-phase fractionation) """ J5ik, 293T 4 g fig U]
JUR B R 2 5 v = B B 10 i 2R R B R T R AT T IR
GPF-DIA #li R4, HUCRAE N DIA W H o
3 Th, FEE & I8 H k40, 4K GPE-DIA 7 &
120 Th ¥ m/z 5[, 2051 UE4T CV-45V F1 Cr-65V 1)
GPF-DIA ¥ R4 .

1.4 BIEERRRINGEDH

DDA Fl FAIMS DDA ik 45 ic & &« i H
Proteome Discoverer 2.4 (Thermo Scientific) 4% {4
() MSFragger "' #8225 %¢, Ki% Swissprot_Human
(JRAR20164F 04 H, f17520 148 L AT F1)
PE, —gaEhREE FBTRIR 25 £10 ppm, 2K
TR B TR R 22 £0.02 Da, i R 1
(trypsin), SE4BV], WVIZCH R21-, [EE &AM
Jof e R ke sAk (C, +57.021 50 Da), AJAE
& iy B 2 R ik (M, +15.994 92 Da) .
Percolator ‘¥ i#f 17 PSM (peptide spectrum match)
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FDR 315, PSM. KBt 85 F B fik FH I e a4
HI7E 1%. dEFric & & FH Minora Feature Detector 1/
115 IEFEHL, Feature Mapper P54 7 (4 15 06 A1 K Bt
YRGS RAUCHD, BB ORI, BRI
B 8] flw 2% >4 10 min, Precursor Ions Quantifier 47
FETEZE AL, B TSR BN top3 KB BE YT
BIE.

T FE i 43 1. B Proteome Discoverer 2.4
(Thermo Scientific) #X 14 ) MSpepSearch '* % [£]
PEDVCHE A, 3% K J%E M\ Proteome Discover 1 T 7,
A NIST _Human_Orbitrap HCD 20160923 Fl1 NIST _
ProteomeTools Human_sythetic HCD 20170530,
— G R E F BE DR 22 N +10 ppm, GG
F BT e iR 22 4 £0.02 Da, Precursor detector
TG TP R UR A 1 2G5 # . Percolator i
#TPSM FDR 3155, PSM. kB, B H M
R HITE 1%. JEbRIC & i 77 7 DDA dEbRic &
wk.

TMT %€ & : fifi Jfl Proteome Discoverer 2.4
(Thermo Scientific) /4 #Y SequestHT *' (TMT 5
) MRIE, g rh R REiREN
+10 ppm, R AR T BT TR 25 8+0.02 Da,
B R e, Se i), IWYIECE 24, e
A Sy 2E L R i S KAk (C, +57.021 50 Da) ,
TMTéplex (K, N-term, +229.162 932 Da), #J78
16 i S WP 2R 1Y SR fE (M, +15.994 92 Da) .
Percolator #£17 PSM FDR #1174, PSM. JikB: . &
F R BH P 2R 24742 I 7E 1%. Reporter Tons Quantifier
TR KB, PR ry oA, e
THLEERE A 50, S/NFEBEE A 10.

FAIMS DIA & #f : GPF-DIA %{ #i Ji] DIA-
NN U g7 HARIER e, 155 % DDA 35 &%,
Jf ¥ GPF-DIA 4§ R 4 W & % 3% K FE
(chromatography library) . FAIMS DIA %4} F DIA-
NN #5081 DDA 5 K i
WA, B JER R % A Swissprot Human  (BiiAS
20164F-04 F, A7 20 148 KRB TFS), HAxk
BB A, B 2 RN 1 TR F- R FDR
M 1%.

2 #R5iFiE

2.1 Orbitrap Exploris 4807EDDAEE X TS
Bk Fnm A
BT B AR G Bk AR 20 (data-

dependent acquisition, DDA) HJAEARICE B2 5 H
S5 R R s, i DDA Jy ki) LIGR
38 H % E fE AR BN A E ik
Orbitrap Exploris 480 [Y) DDA J5%, P3RS B4 e
TR IR BB H . A W S S BOR R R A
SEOMETEE, TR N SR B R AR
K. ZOOEEIM PR WAERE . R T
R e AR AE . 2SR 293 T 4 4i it ik
BAEAh, X R OCHES B T T UL . WAl 1a T
N, FE T — b filf # fE && (normalized collision
energy, NCE) 27~33 {1 [l N 1A [l BB 5t % %5 5 445

AR, I NCE 27 #4780 R4 . 4%t
B H Y 60 min 1 120 min RAERHE, 2HE AR
MS2 Zr U] B 11 AR a), A AR 4R
PR S BT BE , B PR = A B Z IR
B ERCH (b, o) . ARIEMEKLE R, #EHER
FH G R 15K 4338 A 22 ms B 112 AR E] A9 20
A, 60 min AT LATE 293T 4= 20 Jifd Bt A A o v 28 5 3]
5636 R T35 339 S AREL, 7E 120 min AT LA
YER 6 T15 MR FIFIS0 611 45AKE: .

fili 1 ER A B B3 Ik, 4347 100~1 000 ng
293T 40 =4, ¢ 60 min FOBRIE DY, AHF
FEIRMS TR R AR TR, 76 100 ng B
Y EF] 4 480 N EL BT, 7E 200 ng K b P 4 2
4 830 NEE T, TfTAE 500~1 000 ng £ 5L FRSZEL T
L5 000 MR A EE (K 1d, o), HEAMM
S A E T N 19%, & 2 KU KB
BT i S BT 79%.

S PFAl DDA — 2% i 1 FRAE bR 0 i 500 51
P, AHFFEN; 500 ng A 293 T 42 Jfd B i A e il 347 3
WHEZKI, 73514 83.8% Y Ik BE A1 90.29% 1Y 45
BRI S e 2 v, Herp 3 Y A i ik B A
T T & HE 2 51 70.28% FI183.34%, 45 [ 508
A5 RE I EUE R 6.77% (K1, g) .

2.2 Orbitrap Exploris 4807 £+ f 53 #r R AL
1k Fn Rz A

Bl T R B P R, X TR R AR
Y15 AT 1) T SR Ok R 22, 43 SR 40 i B 1
20 DL R R B2 R R A A BR AR S,
NI | ARET SR RTEAS AL R4 AR &
51| #i % (%) HeLa 40l JfL &% 11 53 A9 i ) B Bz, X
Exploris 480 43t il A+ i Y B i 7 vk b 4T 74k,
] FPEAG T HAE R HeLa 40 I 25 1 IR RE S b 28 8
FEREARAMGE S . v, XRig AR
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(a) mm : Proteins (d) )
40 000 = Proteins
I : Peptides 6000~
5463
2 30000F 22701 26663 27870
5 5030
g » 5000 4 830
2 20000 2 4 489
£
z L
10 000 4000
3000
NCE27 NCE30 NCE33 100ng  200ng  500ng 1000 ng
b Loading amount
(b) . ; - Penti (e
mm: Proteins mm : Peptides 40 0001 o= Peptides
R7k5_MS2_40 ms_Rep? o 5304 33755
R7k5_MS2 40 ms Rep! | 5 342 33507 35304
R7k5_MS2_22 ms_Rep2 |5 607 34277 z 35000
R7k5_MS2 22 ms_Rep! | 5420 33867 -g
R15k MS2 40 ms_Rep2 i 5 399 33865 Z
RI5k_MS2_40 ms_Rep! | 55378 34175 30000
R15k_MS2_22 ms_Rep2 | s 03¢ 36339
RI5k_MS2 22 ms Rep! | 5 380 ) 35188 25000
0 10000 20000 30000 40000 100ng ~ 200ng  500ng 1000 ng
(©) Numbers Loading amount

® 1 (2 2049

mm : Proteins == : Peptides

57
R7kS_MS2 40 ms_Rep? |fmmmm ¢ 455 47117 Repl Rep3 Repl Rep3
R7kS_MS2_40 ms_Rep! |mmmmga7s 48327 203 203 2421 2547
R7k5_MS2 22 ms Rep? |mmmeeis 49991
R7kS_MS2_ 22 ms_Rep! |mmmmg 718 50688 5212 32489
R15k_MS2_40 ms_Rep2 |mmmmg o12 49108

|

201

R15k_MS2 40 ms Rep! femmmmt 601 48753 . 133
R15k MS2 22 ms Rep2 |mmmmg 630 49389 2001 2199
RISk MS2 22 ms Rep! fmmm6 715 . s0611 |
0 20 000 40 000 60 000 Rep2 Proteins %{512 Peptides
Numbers ep!

Fig. 1 Parameter optimization and application of Orbitrap Exploris 480 in label-free DDA quantification

The sample was 293T cell lysate. (a) The number of identified peptides and proteins under different fragmentation energies (200 ng sample, 60 min

gradient, MS2 resolution 15 K, maximum MS2 ion injection time 40 ms). (b) The number of identified peptides and proteins at different MS2

resolution and ion injection time with 1 ug sample and 60 min gradient. (c) Identification results at different MS2 resolution and ion injection time

with 1 pg sample and 120 min gradient. (d, e) Identification at 100—-1 000 ng sample, 60 min gradient with optimized mass spectrometry parameters.

(f, g) Venn diagrams of peptides and proteins in three technical replicates.

200 pg. 1 ng 15 nghy HeLakfih (4350%F 0y 1440
M S AN RN 25 AU RE ) AT T S
b, Jrboek e 8 1 A R S R i K 24K
R R B R A B TR RO T
AR . XFF200 pg FOAE AL, B E A5 E
BER 45 K, 900k B e KB+ 3 AR E Y
118 ms; T 1 ng MMM ED, W& ZJUEE 5%
F30K, YR E K EFEAREY 86 ms; Xf
T Sng MFEM D, & E JOE K 5P R 30 K,
THE R R KB TR 54 ms, 43N EAE
it NERAEM TS SR, R R 1 2 IR
YEHH (El2a, b) AHLELPREYFE S 3B,
TPEAEARFOFE A R B B, U R SE A i 1Y
AR EEXELIN G, 8 AR SER L A5 R

ATLAE T BESE, RS T Y0EE Bt
RN 30 KA 23 P fie K B 51 A T] 0 118 ms
Al LLARAS 90% 2o 7 I B LA L B S 45 1) (K]
2a, b) .
HRIERFAFE AR B N AU TS S8k, A5
3T 200 pg. 500 pg. 1ng. 2ng A5 ngfHeLa
HABGUIIRBAE S, BRERMBORER 20k, Hh
o BB i i B G ARG R I A R i i AR
AR R AEPR IO AR SR A T, AR
B FAR T T guE R ICELE R APk RIE
FRICRE T A RE S BRI, B B e A SR B K
T SR UCEE B, B AR B 2 Y
e O B HsF [0 R B i BO7E 2 0 8 SR R kA TRk, D
MBR (match between run) FJHE "', EFES =AY
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BT AR DM A IR S i, AR MRS [, A S A BEH) R R 0.99
FEa AR I B S 4 H L i MBR, 200 pg FE il (K2g) .
2 B S E R N 734 A 1 259, e T XA, AL T Exploris 480 A

71%, 500 pg B A IS E B0 H N 1 234 880 [RIVRBE Se AL 1) i S A B ARSI v B o f 3
#1725, #RET39% (Bl2c, d) . mar¥Est  FESH, GRS R D MBR B F 4w T e
IR A Y e LA AR B ) EE B /l\ﬁn%iﬁ B SEERCH 200 pg Y HeLa 21 A il ) K BERE
P 5T 5 P 722 S R AP AE 15% LY (&l 2e) ATLASSE S 1 259 T, S0 I S A i 2 1 B 2
200 pg LA 1) B E)ﬁﬂi@mﬁj@@ 51096 FTREETE T . éﬁ%ﬁ%%ﬁ%)ﬁiﬁﬁﬂrﬁ%ﬁﬁ%
(E12f) . S HE R IC AR S 1 AT AP ISR B RS R R 1) e

(@ (®)
12 000 - Peptides = MS2 60K 118 2500 Proteins :MS2_60K_118
MS2 30K _54 ms = MS2 45K 118 ms MS2_30K_54 ms = MS2 45K 118 ms
1 m : MS2 45K"86 ms m : MS2 45K 86 ms
10 000 :MS27 30K 118 ms 2000+ :MS2730K”118 ms
m : MS2 30K 86 ms = : MS2 30K 86 ms
m: MS2 30K 54 ms m : MS2 30K 54 ms
8 000
2 g 15001 MS2_30K_86 ms
S 6000 S
E E
Z MS2_30K_86 ms Z 1000 -
4000
500 MS2 45K _118 ms
2000 MS2_45K_118 ms t
t
0
S5ng I ng 200 pg 5ng 1ng 200 pg
c) Loading amount (d) Loading amount
25000 . 3500 .
Peptides m : Peptides Proteins m : Proteins
20000 - m : MBR peptides = : MBR proteins
»15000
Q
o
E
Z 10 000
5000
0 0
Sng 2ng I ng 500 pg 200 pg Sng 2ng 1 ng 500 pg 200 pg
Loading amount Loading amount
©1.0F ® 4L ® gL
[\
gz
0.8 & A
(=) 6 [ 6 [
S =
5 0.6/ e 2
z | z .l
2° £
4F £
0 F..E’ g
£ 4l 2, ¥=1.36 x10°X-1.52x10®
0.2r T of p R=0.995
5 0
=
— -
I [ [ T T 3 1 I 1 T (4 I L 1 1 1 1
200pg 500pg lng 2ng 5Sng 4 5 6 7 1 2 3 4 5 6
Loading amount Log, Protein intensity 200 pg Repl Sample/ng

Fig. 2 Optimization and application of Orbitrap Exploris 480 in the analysis of ultra—low amount proteomic samples
We used Pierce HeLa Standard Peptides Digests for method development. (a, b) The number of peptides and proteins identified with different mass
spectrometry parameters in 200 pg, 1 ng, and 5 ng samples. (c, d) The number of peptide and proteins identified in 200 pg, 500 pg, 1 ng, 2 ng, and
5 ng samples with optimized mass spectrometry parameters. Two methods were used for database searching: individual search of each sample
loading (peptides, proteins) and combined search of all samples (MBR peptides, MBR proteins). (¢) Distribution of coefficient of variation of
protein intensities in different sample amounts. (f) Correlation of protein intensities of two technical replicates of 200 pg samples. (g) Correlation of

sample amount and total protein intensity.
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2.3 Orbitrap Exploris 48045 &5 FAIMS & Fiiti B 7
DDA £ 5 # B9 . 70 5z FA

FAIMS J& —FP7E KRS T 70 88 B 4
A, i1 FAIMS i #MM22 s E (compensation
voltage, CV) {H, BJ ULy EHT L B[R] A9 kB
NI R — B e L i SR o T B = i 2
FE i B9 2 PR R 2 B AL % . Schweppe %5 1 FlI
Pfammater 2 1) 37 T FAIMS DDA 7E =4 — i ji
PR s el . 9k HE ke
FEF AR S E R Crdas, M
J& Exploris 480 2K FH — 44 = 4y BEBUIE 4 . =K
AT BRI R A B RN R T OV
ZH A i AR WARGE . AN SCHI 293 T 4t g ik Be k47
vk, 453 R 60 min 5 90 min A FF K
CV-45V [P R AT ARG B Z R 1 B e 3 H
HJ2 2R FH CV-45V-65V 1] LIFRAS BT 22 1Y £ Ik % rE 4L
Hs Mi%T 120 min, 150 min 25446 28 1% 11-45V
F1-65V (1) XL HL R 20 5 3R A5 i 22 1 22 IR R 1 i 4
ERH (K3a, b) .

4545 DDA FAH Fe At i MS2 1% 2 80 I FAIMS
AR CVAE, AWM FE TS (60, 120
F1150 min) , AS[FEAE A& (200, 500, 1 000 Al
2000 ng) 1% 293T 44t Ffd i e Fk Bt 22 BRI 2 11 o 4
EHH (El3c, d) . MHETFE 1 A InEk FAIMS
255, FAIMS DDA 7EAH[R] 60 min 5 & P H DDA
YE IR R H AR T 29 15%~25%,  E K R R
FEMFIE] 25 120 min, FAIMS DDA 7E2 pg 2Bk b
FRO 1 B SE B HL 253 7 0001, 150 min S8 423
7 500K AR, RER T FAIMS 7848 H 20 27 0
W R 7. A T PEAl Exploris 480 5 %k FAIMS
A FE, ASHFFERF 293 4 40 Jfd il fi A 5t iR 47 3
YR 90 min B B A EE AN . AH HLF AN N2 FAIMS 1
5L, VRIS AR T R R L BT R
S AR T, A RE T 2 R A K BN 1R L
A3 5 35 96.05% F198.26%, 111 Herf 3 YA A7 Ik B
di R 91.79% F196.44%, 3 YR 4% AR & 55 & A R
JEAR S RE TP AL BUE/N T 5% (Bl 3e, ) . ATIL
FAIMS 75 £ /55 25 11 50 56 8 TR B 1 [m) s 2 s 1 2R
P o 1) FE B

RS IR T AR S AL AR R X T
AR A [RIRESE FH AR R i DL A 2 A A xfe
JEE AR A I A S E AT I K. R B, Cr-45V FI
60 min {7 3% B B, CV-45V-65V X [E Y] e FI
90 min BN 7735, BT A T pg 2Bk 1440 &

AR A b 4 31 549 R 665 AR T, LA
J3 864 F15 1651 kBt (Kl3g, h) .

2.4 Orbitrap Exploris 48045 5 FAIMS = T it E7E
DIAEE 5 #T R4 Fn Rz A

DIA &8 i T HEB L. Bk, 22
5 RZBUNGEIL ST 2 N I R AR 0 4 0T
5% ", HHI FAIMS DIA SR4E J5 v SCHk B 5 /D
HA Bekker-Jensen 25 P P T 2L CV 4544 F 21 min
(46 34T DIA SE &8 19 5250 45 R . 5T FAIMS 1E
DDA dEbricE w4 s, A2 ey
Yl HIA CV Y FAIMS DIA 5%, J07 H T 40
P15 28 LIl % A 1 2 53 B . DIA B8l o0 A 58 T
il RS BT L, B — 4 s pH R 1] 8 oy
WCAE I 0y, 55 ZE A pH S AH (2 33% - J5 3% B¢ FH 1)
DDA J7 k8 T N R & R4S R, 5
248 769 £ JKBCAT 10 965 N B AT s [ REASHIFIT
LT MR U RS E A 50 151 SR AkE
F15 190 4 FE k.

HE, ASWFSEF 293T 40 i il U1 ik B otk
FAIMS DIA (%5 . iR AEbR iC & i e fb 45 218
PEHL CV-45V Fl-65V W/ NHL e, BRI HL T 43l i
TIPS i DIA 4, A —MEH (Kl 4a) o
BOE A HL R AT — 2 2 494 A DIA £ . DIA
Ik, PEBCAIE R DIA PGS & OB H B CHE %,
52 22 JRORN B T A H DL e e ) R
P 2 HE 60 min 125 em (AiEAE OSSN T, X
B30, 60 F18OBEE T 1, 43Xt AR
TEWE TS L 4SRN 3AN L U CVIE T 30 1B
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Fig. 3 Optimization and application of FAIMS DDA in label free quantification
(a, b) Identification of 293T cell lysate in 60, 90, 120 and 150 min gradients with different FAIMS CVs. (¢, d) Identification of protein and peptide
from 200-2 000 ng of 293T cell lysate using optimized FAIMS CV and mass spectrometry parameters in 60, 90, 120 and 150 min gradients.
(e, f) Venn diagrams of peptides and proteins in three technical replicates of 293T cell lysate. (g, h) Protein and peptide identifications with depleted

plasma in 60 and 90 min gradients.
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Fig.4 Optimization and application of Orbitrap Exploris 480 in FAIMS DIA quantification

(a) FAIMS DIA scanning mode switching CV-45V and CV-65V. (b) Number of quantified peptides and proteins of (+)FAIMS-45V-65V_80w .

(+ )FAIMS-45V-65V_60w . (+ )FAIMS-45V_30w and (+ )FAIMS-65V_30w. (c) Protein intensities coefficient of variation distributions from
(+)FAIMS-45V-65V_60w ., (+)FAIMS-45V-30w and (+)FAIMS-65V_30w for triplicate analysis of 293T lysates. (d—f) FAIMS DIA analysis of 293T
cell proteome in triplicates. Number of quantified peptides and proteins (d), coefficient of variation distributions of protein intensities (e) and venn
diagram of quantitative protein with (+ )FAIMS-45V-65V chromatography library (FAIMS DIA data targeted extraction from chromatography
library), (+)FAIMS-45V-65V DDA spectral library (FAIMS DIA data targeted extraction from DDA spectral library) and (-)FAIMS DDA spectral
library (DIA data without FAIMS targeted extraction from DDA spectral library) (f). (g—i) FAIMS DIA analysis of depleted plasma proteome in
triplicates. Number of quantified peptides and proteins (g), coefficient of variation distributions of protein intensities (h) and venn diagram of

quantitative protein with (+)FAIMS-45V-65V chromatography, (+)FAIMS-45V-65V DDA spectral library and (-)FAIMS DDA spectral library (i).
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Fig. 5 Optimization and application of Orbitrap Exploris 480 in TMT quantification

The sample is Pierce TMT11 Yeast Digest Standard. Number of identified and quantified proteins (a), number of identified and quantified peptides (b)
and met6, his4 and ura2 proteins /F7 (¢) in conditions of R45k APDoff (Resolution=45 K and APD off), R45K_APDon (Resolution=45 K and APD
on), R45K_APDon_precursorfit60 (Resolution=45 K, APD on and Precursor fit threshold 60%), R45K APDon_precursorfit70 (Resolution=45 K,
APD on and Precursor fit threshold 70%), R45K APDon_precursorfit80 (Resolution=45 K, APD on and Precursor fit threshold 80%),
R30K_APDoff TurboTMT (Resolution=30 K, APD off and Turbo TMT on), R15K_APDoff TurboTMT (Resolution=15 K, APD off and Turbo TMT

on);

R30K_APDon_Precursorfit70_TurboTMT (Resolution=30 K, APD on,

Precursor fit threshold 70% and Turbo TMT on),

R15K_APDon_Precursorfit70_TurboTMT (Resolution=15 K, APD on, Precursor fit threshold 70% and Turbo TMT on).
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Optimization and Evaluation of Orbitrap Exploris 480 Mass Spectrometry for
Quantitative Proteomics”

ZHOU Yue", YANG Xiang-Yun”, HUANG Min”, LI Xiang”, GUAN Feng'V"
(VKey Laboratory of Carbohydrate Chemistry & Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University, Wuxi 214122, China;
DThemofisher Scientific, Shanghai 200120, China;
3The College of Life Sciences, Northwest University, Xi'an 710069, China)

Abstract  Data-dependent acquisition (DDA) and data-independent acquisition (DIA) based label-free
quantification (LFQ) and tandem mass tag (TMT) based isotope labeling quantification are two key techniques for
quantitative proteomics. Here we optimized the latest Orbitrap Exploris 480 mass spectrometer parameters in
DDA, FAIMS DDA, FAIMS DIA based LFQ and TMT, and show its performance in cell line proteomics, single-
cell proteomics, plasma proteomics and yeast proteomics. The results showed that the collision energy of 27, the
resolution of the fragment spectrum of 15K, and maximum ion injection time of 22 ms are the best parameter
combination for DDA experiment. For the proteomic analysis of ultra-low samples ranging from 200 pg-5 ng, the
individual mass spectrometer parameters should be considered. We identified 1 259 and 1 725 proteins in 200 pg
and 500 pg of HeLa cell lysate, respectively, achieving deep coverage of single-cell proteomics. In FAIMS DDA
experiment, we chose CV-45V for 60 min or 90 min gradient, CV-45V-65V combinations for 120 min or 150 min
gradient to obtain the optimal protein identifications, and identified 6 300, 6 994 and 7 500 proteins in 60 min,
120 min and 150 min from 293T proteome, respectively. In FAIMS DIA experiment, we used CV-45V-65V
voltage sweeping, 60 isolation windows, and obtained the optimal proteins identifications and quantitative
reproducibility. We quantified 7 019 proteins in 293T cell lysate and 1 077 proteins in depleted plasma in 60 min
gradient. The combination of APD on, "Precursor Fit" threshold of 70 and Turbo TMT could simultaneously
increase the number of protein identifications and the accuracy of TMT quantification. 10 989 peptides and 2 162
protein were quantified in TMT11-plex labeled yeast proteome. Taken together, the various LFQ methods and
TMT quantification method optimized in this study showed high performance and various applications in

quantitative proteomics.
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