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Abstract Fumonisin Bl (FB1) is a mycotoxin with immunosuppressive effect. In this study, FB1 was used to treat immature dendritic
cells (imDCs), and non-targeted lipidomics analysis was deployed to analyze the effects of FB1 on the lipid metabolism in imDCs. Mass
spectrum data were collected by UPLC-Q-Exactive Orbitrap-MS technology and multivariate statistical analyses were carried out by the
principal component analysis(PCA), partial least squares discrimination analysis ( PLS-DA) and orthogonal partial least-squares dis-

criminant analysis (OPLS-DA) . The differences of lipid metabolism profiles between FBI1-treated group and control group were com-
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pared, and the differential lipid molecules were screened with the criterion of variable importance for the projection ( VIP) >1 in the
OPLS-DA model and P<0. 05. The results showed that a total of 36 lipid subclasses and 1 845 lipid molecules in imDCs were detected

by the lipidomics analysis. After treatment with FB1, 30 lipid molecules in imDCs with significant differences were screened. Among

them, the contents of some lipid subclasses, such as ceramide( Cer), ceramide phosphate( CerP), monogalactosyldiacylglycerol( MG-

DG), phosphatidylcholine( PC), sphingosine( So), phosphatidylserine( PS) and sphingomyelin( SM) decreased significantly ( VIP>1,
P<0.05), while the levels of diacylglycerol( DG) and phosphatidylinositol ( PI) increased significantly ( VIP>1, P<0.05). The re-

search results suggested that FB1 may exert immunosuppressive effect by interfering with the normal lipid metabolism in imDCs.
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IR RS — 2 i ] B A AR ™ )
AL AR, B BRI REERON, AR A
B R M. % T R 8O 1 ( Yazar and
Omurtag, 2008; Chen et al, 2021), 7£ HSR &M T,
BYPRGERE SRR | A S E R w R
B BRI BB R I P2k BIRBRG B
PAEH (Tolosa et al, 2021) . IR SR 5 E HPBH E
AFERE R, QORI i BT | W
KPR | A BRI 228 B FE 55 ( Yazar
and Omurtag, 2008), fKk & % 2 Bl ( fumonisin B1,
FB1) 2—Fh & i u . FEtERR R SR,
FRdEadiE B 5% MUK (international agency for research on
cancer, IARC) 5} 2B ZEEU# W) (Ostry et al, 2017) ,
HAL #5018 1 s, B BFSE R B FBL (2t
YER S-S AT AR, SRAE SO B A0 A A
FHFRIE KA 2 (Stockmann-Juvala and Savolainen ,
2008; Kim et al, 2018; Chen et al., 2021), {HH .y
Ve IR AL AN 58 TR 2E

1 KE5EEB1EHR

Figure 1 Structure of fumonisin B1

AR ( dendritic cells, DCs) #iHEdc R A%
IR PG SR AILAA A ) B8 e o K 1y & I I £
AN, I3 AR RS R P AR 2 A AT RE IR S
( Kvedaraite and Ginhoux, 2022) . 7 il 2 280K 410
JIg (immature DCs, imDCs) FEAFFET k. BiE
WP S 2H 2 HAA AR R B B S 45 BORN A0 31 T
REJT. Li %E(2017) WF5¢ % BL FB1 REfE H 48 DCs HY
JEALE, JF O HT R, i T 4 5 r R
HEMT ST DCs AP RYSIE SN . R, B2 40 i
AV EEA BNSr, AMUATAK KR Yk

Fumonisin B1; Dendritic cells; Lipomics; Lipid metabolite; Sphingolipid metabolism

1B H M RE B B 4 A A PR AR, T EL 50 A8 R
JifrIg A 2208 A TR 45 22 Rl 1Y) K A R e Y
MK (BRF %5, 2019; Harkins et al., 2021) , Kiz
WFFE R BIR B R A 5 AR A A6 DCs #7314k
N ( Vazquez-Madrigal et al., 2020) . iEF£HE /1 ( Kim
et al., 2021) . HiJRHE A1 T 403G 1k ( Herber et al.,
2010) % H)6eE, 1M L5200 4 PR (9 300 ( Kim et al,
2021), 4841 FB1 X} DCs 9 i 5 A8 52 man s A 1 1
N EN R R R (L S W DO U2
i B VA B B AR T L

g i 2H 2% (lipidomics ) f& —Fh & il w0 AT B AR
RS 28 G0 b Ak BT A= W K B3 0 L 94 i J5i 2 ol A 5 4
Ak, R A R OG0 A= 2 T RE S AL (2R
%% 2019; Han and Gross, 2022) . #580 R AH 661
FR IR O AR AT i R 3 00 3E B BT % ( UPLC-Q-Exactive
Orbitrap-MS ) s g J57 2H 2= W 52 b (19 3 3k B 3% 23 M
AR, BEE T AN E 2Rk h ZRR Y R,
W2 0 T 22 o A A R A0 e ) B B AR B
(He et al., 2020; Wang et al.,, 2022) , AW 57 F| H
FB1 4bH imDCs J&, KA UPLC-Q-Exactive Orbitrap-
MS ARG imDCs i 22 57 5 o, fi# A FBI
X imDCs JEFACE A, 94878 FB1 H G e i
YE RIS AR 5

1 &R

1.1 imDCs BIT7AR4SE

MINBR( Mus musculus ) B 8 o3 B A5 BTN I
HEBIE A& sEAn i, 82/ U4 i B v 20 i e
PEJ% K ¥ (recombinant murine granulocyte-macrophage
colony-stimulating factor, rmGM-CSF) FIEZH/NMR A&
4 (recombinant murine interleukin 4, rmlL-4) %5557,
5 3 RIS AN T S ES B WG i, 20 S R SR AR A
K, QARG R, EAMN 5T TSR T d )5,
132 imDCs , 7EIEEJOERHEE F % imDCs BIEZS
FRAE (1812), & BLA0 M 2 T A 78 2 R/ 1 58 i
(1 2A), A imDCs JESHHE (18 24~ 51 2C)
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E 2 imDCs ZEEER X BRIE TR SHHE
(A) imDCs MET4ERAZNE B £H; (B) DAPI /51 imDCs HZEM%; (C) &FHE
Figure 2 Morphological characteristics of imDCs under upright fluorescence microscope
(A) F-actin structure of imDCs; (B) Nuclei of imDCs stained with DAPI; (C) Merged image

1.2 FB1 432/ imDCs B9 FH S E 5 it o4

EIE, B AT, M imDCs H 358 5 i
1 84545 sy 1, Hoh e s RS 1 101 A,
B TS 744 F, T B FBI AR 2 25 v
R 2 22 [) 1) A O3 A i 5 RS S B, SR o8
3 #T1 ( principal component analysis, PCA) X P 24
imDCs Y Jig B s 2R A7 70 A, S5 2R AN1E 3A
PR o ARWFFERY PCA BRI A X Al 7 1) 3R LA
FAER 0. 726, 475 BB HA s 1 Fa 7 PR A AT

FEVE . T HEBRAE A SR 2 LS T £l 4 R) 4 S
KB e KA, SR d /)N 335 #0531 73 B ( partial
least-squares discrimination analysis, PLS-DA) I 1E
A2 i i /1N 38 15 F 53] 43 T ( orthogonal partial least-
squares discriminant analysis, OPLS-DA) i % 5 /3
MR ZE IR T, SR 3B & 3C Fr
N, PR DT P RS AR 4 L DX Ar PREH AR A, 20K
FB1 Ak 2 0% B8 20 22 1) 114 i o A 30 e G 2= 5
B,

3 FB1 & IEAFX A B BRIRA 547
(A) PCA G4 E; (B) PLS-DA 54 E; (C) OPLS-DA {4 E
Figure 3 Pattern recognition analysis between FB1-treated group and control group
(A) The score chart of PCA; (B) The score chart of PLS-DA; (C) The score chart of OPLS-DA
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1.3 FB1 #I2H) imDCs B4 £ RIER 9 FHIG%E

OPLS-DA 1% 71 ) 2% +5 A # {H ( variable impor-
tance for the projection, VIP) T D Jz BRAREHY {1t 52 M) 53
FERRAERE ST, Lh VIP>1 K P<0. 05 {1k b ofi 7
FB1 AMBRRY imDCs HFHAT A= ) 5 T SCI 22 578 o oy
Fo BREIR, 1 845 A5 4y b i 1 45 5
30 A FPEZE SR U1, S 9 i 22 BER ( cera-

mide, Cer) . T FR #f £ Bk ¢ ( ceramide phosphate,
CerP) . Hh :ﬁﬁ‘( diacylglycerol, DG) | SRl )
M —.FiE ( monogalactosyldiacylglycerol, MGDG ) . Wi
BENE K ( phosphatidylcholine, PC) . #5 %2 B% ( sphingo-
sine, So) . WS MENLEE ( phosphatidylinositol, PI) | B
fig Mt 22 & R ( phosphatidylserine, PS) Fl 5 B g
( sphingomyelin, SM) % 9 MM (F£ 1, K 4),

* 1 FB14EA imDCs HEZEEREBRY THEIES T

Table 1 Data analysis of lipid molecules in FB1-treated imDCs with significant differences

BB BB )i, FRI TR H PR BRI/ 43 5 SR PAa A AL FE
The adduct ion form of lipid Ton formula Cal M/Z Retention time/min Fold change P-value VIP
DG(18:1_24:1)+NH, CysHggOsN 722. 666 16.775 2.978 3. 007E-02 1. 449
DG(16:0_24:1) +NH, CyyHgOsN 696. 650 16.721 2.653 3. 499E-02 1.105
SM(d34:1)+H C3oHgyO4N, P 703. 575 10. 178 0.723 1. 143E-02 6. 803
SM(d33:1) +HCOO C3oH,gOgN, P 733. 550 9.598 0.716 1. 903E-02 2.281
SM(d40:1) +HCOO CyeHgp OgN, P 831. 660 13.212 0. 673 2. 021E-02 4.068
SM(d34:1)+H C3oHgyOg N, P 703. 575 10. 445 0. 646 2. 399E-02 2.200
PS(18:0_18:2)-H CypH,;0,0NP 786. 529 10.575 0. 600 4. 958E-02 2.851
Cer(d18:0_24:1) +HCOO Cy3Hg O5N 694. 635 15. 068 0.576 1. 840E-02 1.481
SM(d35:1) +HCOO Cy Hgy OgN, P 761. 581 10. 727 0.575 1. 749E-03 1.938
PS(18:0_22:5)-H CysHy0,oNP 836. 545 10. 454 0. 567 2. 864E-02 2.970
SM(d41:1) +HCOO Cy47Hg, OgN,P 845. 675 13.746 0.534 4. 096E-03 3.569
Cer(d18:1_24:1) +HCOO Cy3Hgp O5N 692. 620 14. 638 0. 531 1. 057E-02 2.483
Cer(d18:1_22:0) +HCOO Cy1 HgoO5N 666. 604 14.727 0. 482 1. 595E-04 1.530
Cer(t18:0_24:1)+H-H,0 CyHg, O,N 648. 629 14. 635 0.477 1. 268E-02 3.051
SM(d43:4) +H CygHg, OgN,P 823. 669 13.742 0. 469 1. 184E-04 1.131
SM(d38:1) +HCOO CyyHggOgN, P 803. 628 12.205 0. 469 4. 299E-04 1.921
Cer(m19:0_23:2) +H CypHgy O,N 632. 634 15. 940 0. 444 1. 950E-03 1.134
Cer(d18:1_16:0) +HCOO CasHggOsN 582.510 11.514 0.419 1. 122E-03 2. 066
Cer(m19:0_21:2)+H CyoHy50,N 604. 603 14.720 0.412 8. 851E-05 1.198
Cer(m19:1_15:1)+H C3yHgO,N 520. 509 11.519 0. 402 7. 091E-04 1. 451
SM(d36:1) +HCOO CyHgy OgN, P 775.597 11.239 0.376 1. 909E-03 4.100
Cer(d18:1_24:2) +HCOO Cy3HgyOsN 690. 604 13. 663 0. 346 1. 723E-02 1.756
Cer(d18:1_23:0) +HCOO CypHgy O5N 680. 620 15. 326 0. 335 4.707E-05 1.225
Cer(m19:0_23:4) +H CypHygO,N 628. 603 13. 642 0. 289 3.278E-02 1.097
Cer(d18:1_18:0) +HCOO CyyH,, O5N 610. 542 12.517 0.212 2. 367E-02 1. 041
So(136:1)-CH, CyoHgoOgN, P 747.566 10. 178 0. 740 3. 106E-02 5.717
PC(18:1e_20:1)+HCOO C47Hy; Oy NP 844. 644 13. 486 0. 495 1. 436E-02 1.962
PI(18:3e_18:2)-H CysHy0,,P 841.524 9.911 1.832 4. 973E-02 1.935
MGDG(30:0e)-H CaoH,50, 687. 542 10. 175 0. 743 3. 786E-02 1.031
CerP(m44:1) +HCOO C,5HgyO, NP 786. 638 14. 603 0.723 2. 591E-02 1.023
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AARER imDCs B FVEZE RN 7 5 AR/ IMURZE R B8, OB R 22 B 3
Bubbles represent the lipid molecules in imDCs with significant differences; The bubble size represents the

significance of the difference, and the larger the bubble, the more significant the difference.

E 4 FB14EH imDCs EEMEZERIERS THSEE

Figure 4 Bubble chart of lipid molecules in FB1-treated imDCs with significant differences

1.4 FB1 4EH imDCs BEEMHZRERSFHE BEEERIBHEST(VIP>1, P<0.05) AT

LT FFRBESAMNT . 59 W%, FBI Ab B4 Rt B840
T AT DM R AR 2 5 R IR 2 ZIRA IR ARICREE, R imDCs 225 Rk N5

SREFRA TR B, AHFFCAIFE FB1 ALBEAY imDCs 4> FLEI4LREA i Fe b R R (1 5)

SO BFNE T RBARE T, AR REE LRI T BORERNARERRE, BOBRARERBTE,
The green color indicates lipid molecules down-regulated significantly, the red color indicates lipid molecules up-regulated significant-

ly; The depth of the color represents the significance of the difference, and the darker the color, the more significant the difference.

5 FB1 AR imDCs BE M ERERS FRRERE

Figure 5 Clustering heatmap of lipid molecules in FB1-treated imDCs with significant differences
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1.5 FB1 & imDCs BEZ2MERERSTHME  P<0.05) ZRIFCHIE IR, RIS R FBI
EHESHT AEFRIY imDCs 3 1 25 508 0 431 2 6] 47 A6 1= B A

gt T % FB1 KPR FE imDCs pg R RMECE 6) , FIsXIE s bR PL AN HAL 8 N5 5E
KB T2 MMM E G R, ARFFCm A er: KRBTSR (1r1>0.8, P<0.05) (K 7).,
SR imDCs A i 3 Mk 22 RAR B3+ (VIP> 1,

LLEFRIEMSE, ORI, BUE IR S S IE R A 2 0 (BRI O, BIVIE A5G s B A G A E e 7
The red color indicates positive correlation, whereas the blue color indicates negative correlation; The shade of color is
related to the absolute value of the correlation coefficient (the higher the degree of positive or negative correlation, the dar-
ker the color).
Bl 6 FB1&EH imDCs BEMERERS FREXERERE
Figure 6 Correlation clustering heatmap of lipid molecules in FB1-treated imDCs

with significant differences
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HAIR BRI IR imDCs (1 8 28 SR B2, NP4
LR R A REERNIETUN T HOLFLRIRITE
NARIR BT T AR, TRIK (2 A R R iR TR [ .26 2 [1]
HIARSENE o

The curve on the outer circle represents the lipid subclasses in
imDCs with significant differences, and the starting point of the
connecting line on the inner circle represents the lipid molecules
with significant differences; The colored lines show the correla-
tion of lipid molecules in subclasses, whereas the gray lines show

the correlation of lipid molecules between different subclasses.

B 7 FB1&EH imDCs BEMERKBRTE
Z BIRYHE R 4T
Figure 7 Correlation analysis of lipid subclasses in FB1-

treated imDCs with significant differences
2 WHREER

H AT, Ao 2 o — R WA (033 - o 15 B
FHEEA, Rl 7 5K 32728 43 Ay 30 ) R0 A B ) 9 2
H TR HE 0] 53 B BB A8 TG i 7] b 28 6 14 ik D A A v 2%
TR AR BT ) & & (B R %, 2019; Han and
Gross, 2022) , AR5 K H2E T UPLC-Q-Exactive Or-
bitrap-MS HYJFEHL 7] fig BT 4 2B R 4545 LipidSearch %X
f£53 87 FB1 X imDCs B BrACIH 2 m , FEIE | 718
TR Y E H 36 W2, 1 845 MR, Hi
HBERES . BEIR 2SN Th BRI R B 4 A
¥Z ., UL OPLS-DA A VIP>1 K P<0. 05 1EMbrR
7, M FBI ALBE(Y imDCs H ik ) 30 A~ HA 49
FRXWMERIER T, (HA 6 MNIRE >+ 172 5
f550(fold change) W% KT 0. 67, Hrfr, DG il PI )
S ETHE, W Cer, CerP, MGDG. PC, So, PS

FISM B i3 TR, KW FBI ff imDCs BRI
g L,

WERE AL J2 J2 14 I 200 B S 1 B AR S 2 )
U H BRSPS 2 AL, mT 4 RR A E 1Y 40
JLA5HE , A AR 1 A A P S A B i K B
%Fﬁémﬂﬂmﬁiﬁfﬁﬁ]%ﬁ?ﬂ%‘?(Zhang et al.,
2021; Morita and Ikeda, 2022) KEWTFTFFEIHME
JES AT 1 B8 2 (B A7 AF S %6 16 2R ( Ehrhardt and Beza-
nilla, 2013), Zf iR 15 55 JIH 1 Fst 5 i i 1) g 8
Wi 5725 SR 5P RS 5 40 i - 2 4 A ELAE P e
MM 2R S T4 (Head et al., 2014) , 3833 40y
WAk, RS | Ay B R | Dy Rk
PR AN T 1k A S AN Y AR T g
(Head et al., 2014; Parshina et al., 2019; Uray and
Uray, 2021) , ABF5E45 R B, FB1 ABEAY imDCs
M AR 2E DG 1 & B T E, (AR 2K
(PC 1 PS) F#HREZE (Cer, CerP . So F1 SM) 1y =
P 5 REAR, W58 FBI f imDCs A9 41 P PR 85 R 28
SRR, FTREIE AN M S S U, I )
Fizka  ANMLACIEE | A5 B S U A B e S A5 A BT
Ak, HAE BTN T AL A TP EoE .

AR AT S ] 0 i e R AR, Hoh 2 R AT
PR ITHE O MEHE AT A DSk B U 2k e, 2 05 B 4
A W BEAR . WM NR A AL AL B ) (Grosch
et al., 2012) ., ZBEW EEL IR, L-2Z2 TR A
TEAH G A At 22 Z R A R Tk e 7 Bl 5 T 1 3 -1 —
U TR 3-H S = L SRR T R
T ML S % I (sphinganine, Sa) ; ML S
U N-BR AT W P 22 W i 5 8 — b 28 T i
FAUFNBGAIVE T Fe Akl ol 2 M e . 385 At 2 S
REAR Sl b ARG (E S, AT 7ER BRI
VERIR KA R 22 Mt g, W), o 28 1t Ji B 0% 7
FHWENR A REEH T AR SM, sk Z ph 2 Wh R /K il
So FIYiF 25 B Wi FR ( Stockmann-Juvala and Savolainen,
2008; Levy and Futerman, 2010), FB1 5 So Fll Sa
SEFIRRAL, A S e M A1 ) ol 228 P e 5 I Ok 410 )
EEHRZE 09 4 W) 6 B ( Stockmann-Juvala and Savolain-
en, 2008; Chen et al., 2021) . BFZ5 & ¥ FB1 A LA
il I BRI b 8 B S A AR 8 i, HE 322 it
PR i 22 B e 5 Bt 1) A FH A2 24 ] (van der West-
huizen et al., 1998), HASHF5EH imDCs #2450+
22 SR IR A /A — 2, U] FB1 [FAEZ I im-
DCs MY ARIRS RS

P RN S AT 5 2 Tl R vh B A
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fafd, TEdnf st . WATVERT . BB A% A 40 il
IRy I 5 A i B b R 45 EAE T (Wegner et al,
2016; Jeffries and Krupenko, 2018) . 45 W 5% 41 & #
2R R A0 3 PR T 425 S0 05 20 I D R Y O B, ik =
51075 DCs Wb BCARBT R 68 T, Ak
240 L% LA M BHE O BRI A0 L R - 2R3k, T B
4 Y SE A R T DL S AR RAE A R R AR T A
LR S 10, DT 5 el BIL AR 19 4 928 7 2 ( Hollmann
et al., 2016; Albeituni and Stiban, 2019), Abuawad
55 (2020) SR IO €0 1% -5 35 K FH 75 % 70 THP-1
SR R T oA A B A sk AR v g A, 4
SR M1 RUFD M2 R WA R A A 18] i AR RAAE
P SRR R EAC U 7E M1 24 5 00 200 v i) 5 2
ERAIN, WA SR M1 I AR ) T A G R AE AR
. Sun 4 (2022) FFH G 5T 4H 27 FN G S 20 5 53 A
R RAEAT S U N AR b JBLIE DCs T Y iR AR5
A= A, ISR =R Y TR R A 8 It M e A
T DCs MIRPEDIRE . P2 e e 7 40 i 2B s Ft rp
HE EEAER], ABEIEIE A IR BT 4 2= 53 B & 3L FB1
ALFR) imDCs 1 Cer 2825 AR Cer(m19 = 0_21
:2)+H. Cer(ml19 : 0_23 : 2) +H. Cer(ml9 : 0_23
:4)+H, Cer(t18 : 0_24 : 1)+H-H,0, Cer(ml9 : 1
_15:1)+H, Cer(d18 : 1_16 : 0) +HCOO, Cer(dI8
:1.18 : 0) +HCOO, Cer(dl18 : 1_22 : 0) +HCOO,
Cer(d18 : 1.23 : 0)+HCOO . Cer(d18 : 024 : 1)+
HCOO . Cer(d18 : 124 : 1)+HCOO 1 Cer(d18 : 1_
24 : 2)+HCOO %5 & i FHRER(VIP>1, P<0.05),
W FBI1 RERS T8 imDCs A 2 W B & i 5 1030,
$E7R FB1 1 5 5 31 46 RT3 889 I A 5
AK,

Zi I, AWFFEEET UPLC-Q-Exactive Orbitrap-MS
(AERE ] Jig B ZH A R FB1 AZRBRAY imDCs Hh43-Hr
e 30 MEA Y E UM ES IR T, Hrp
ARG G B R 45 Hl s 26 . Hl sk AR 2k |
AR AR ZE . PEoR 45 SR SR FBI A3 imDCs
H A AR R A 22 WA 1 2 B W R R (VIP> 1, P<
0.05), #2715 FBI1 W] G L 5200 imDCs 1) 240 i IR 45
M H AR = DR HEDN FB1 v] fE i T4 im-
DCs Y TEH AR BT Ok & 45 H A e i VR, Ry ik
— RS FBL e i PE iy o LI 29 5E T 564l

3 MB5AE

3.1 EERFIRNE
FHIAF S AL ES . RPMI-1640 555838 [ FE Bk K

IRBHE (R ED A BRAE ] | G A= i [ P80 KRB
H(PEHAMRAT ], FB1 # % (F &5 Ey T
FEABRAHE) . tmGM-CSF ( 3£ [E PeproTech /A H]) |
rmlL-4( 3 [E PeproTech /AW | £1 40 i 24 (b3
RIEFEPHETABRAR) . C18 ikt ( Waters, ACQU-
ITY UPLC CSH C18, 1.7 wm, 2.1 mm x 100 mm
column) . CHE [ FRER KRB ( EP@)HKE/AEI,
ika] | SRR PR G REHE (hED) AR
Al 5] | B SRR R R B (D AR
A, kgl ]| 13 Fh[E A7 ZR K AR (Cer, LPC, PC,
LPE, PE, PI, PS, PA, PG, SM, CE, DG, TG) . Q-
Exactive Plus B {3 [ P2k QI RBHE (P E) A R
/A7) ], UHPLC Nexera LC-30A i #8524 ¥ H €033 1X
(AARZHEAR ), IE 85O0 8B (H AR
NP

3.2 LIEEhY

6~8 JEIL Y C57BL/6] /INRL, SPF %%, I [ 5
BRI RAE SRR S W ol SR B 5 M UE S
SYXK(#$)2018-0001, AM®F5E h3h4y 946 2 5 M B2
B2 LR BIPIE BIZE B S (No. 1702104)

3.3 XLAE

PR 6~ 8 JES C5TBL/6] /N ERUBRBEALFE , /355
ANEUEBEANAE, MR A S R 5 7 RS imDCs
(Liu et al,, 2021), ¥FFEEHEAHME, IIA rmGM-CSF
(P 20 ng/mL) Fl rmlL-4 (ZHEH 10 ng/mL)
BT 37C, 5% CO, EFfhisE, H R,
FEIAKARL UM F I35 R 255 7 K, 4 CD1lc #
BRBEE 1 5 A5 3] imDCs . 43 51 PBS (X BR 41 )
50 wmol/L FB1 (FBI1 4b¥EZH ) 5 imDCs 4f ffg 1% 5%
48 h J5 , WM&, XF R4 A FB1 AbBRAL 4 51
s 6 AREAR, MAFEARNABEEH R 13107 4,
i 0. 9% NaCl W VESA M — K, 7 LIiEWE,
TR AR R M TTE . 0 A 200 wL ddH,0 F1
20 pL ARG, 721K G 800 wlL H HE AL
TR HIRTER A TR R AT, A 240 pL
TUve i € A FH B W PR IR IR S AR AT
TEARIR /K S T 75 AL B 20 min, 1628 IR 451 F i e
30 min; ££ 10 C 44 F, 14 000 r/min Z5.0> 15 min;
WIBORAR BRI P, AT, EiEfT
TR AT, A 200 wL 90% £4,i8% 4 5 Y BN 2 15
WA, AR &R 5], 90 pL
TE 10 °C |, 14 000 r/min Z5F T &0 15 min, B LS
WHEAT 53 HT
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3.4 BiEHH

%] UHPLC Nexera LC-30A 8 /& 45080k {5, 154%
Y BT A RRE S . EE C18 Ak :, W EAAR N
45 °C, [ W E A 300 pl/min, JENAHZ AL A H
CNEKE W, BN 57K4% 6 (4R RFRLLIR & 5 W)
FHELK B R NG SN B, B ORGSR s 1
IOMIRFIILIR & BEEEUENIRE )Y . 0~2 min, 30% Ji
SAAL By 2~25 min, Jish AL B M 30% £k 1
AN ZE 100% 5 25 ~35 min, 30% W SHAHZ L B, 7R%&
A R 10 °C A SRR RS, IF
K FH BN XA A T3 L2 08T

g o

JOT 5 A 0 B 43 1) SR FH HL 15 557 L 25 (electrospray
ionization, ESI) 1Y 1E &+ Fl &8I0, & 10 kE
A4 5 HEAT i 43 BT, M Q-Exactive Plus
J A, EST AR & A ER I B (heater
temp ) A 300 °C, #§3 9% (sheath gas flow rate) A
45 arb, FBIAIRE (aux gas flow rate) 4 15 arb, X
FA I # (sweep gas flow rate) A 1 arb, Wi%5 H &
(spray voltage) 7 3.0 kV, & 4% W ( capillary
temp ) A 350 °C, S-lens RF 7K~ (S-lens RF level ) &
50% , 13Vl (MS' scan ranges) S 200~ 1 800,
TERAENR T R AR 5T 73 14 B far BE i, 0K 58 A
S B 10 AR B ) K (MS® scan,
HCD) . 7E 5 fof Lk & 200 BF, MS' 9 5 B % K
70 000, MS® [R5 #ER K 17 500,

4 FEITFESH

3.5

K H LipidSearch 4 XK 45 2] %) i b B E
FPHAb B | o PPA AEE 40T, SR OPLS-DA 45
LR R 20 AN FB1 AL B A FE A AT X 43, FEAR B
VIP> 1§k th 22 AR B+, LAP<0.05 h2ER
EENW RS-0

fE& Tk

JEFFSCR T ROE S TS | B 73 M Aie SO #s
G EZSEMON ; WHEEE | U A 3R P Bl S R
PR PRI AT 5 A A AL AR I 22 2 S0 HF, fA5T
LB ANE S, BAAEE AT B B R B R
KA
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