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Deep Sequenceing-based Early Transcriptome Analysis of the RAW264. 7 Cell

with the Brucella Infection

LIU Qian-hong'*, HAN Wen-yu**
(1. College of Animal Science, Jilin Agricultural and Technology College, Jilin 132101,China;
2. College of Animal Science and Veterinary Medicine , Jilin University , Changchun 130062 ,China)

Abstract: This experiment was designed to screen the genes of host involved Brucella intracellu-
lar infection and lay a foundation for elaborating the pathogenic mechanism. The murine macro-
phages were infected with Brucella melitensis 16 M strains, and then the differently expressed
genes of macrophages were screened with the digital gene expression profiling technology. The
genes differently expressed were verified with the quantitative real-time PCR. Then the genes
were analyzed with the GO Term and KEGG to screen the signals significantly enriched. There
were 3 576 genes expressed significantly difference 4 hours post infection, approximately 58 %
genes were up-regulated. NOD-like receptor signaling pathway, lysosome pathway, Fc gamma R-
mediated phagocytosis, p53 signaling pathway. apoptosis pathway and protein processing in the
endoplasmic reticulum pathway were enriched. Transcriptomics profile of murine macrophages in-
fected with Brucella melitensis 16M strain was successfully analyzed.
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11 A% 2 e Y B T AR 40 7 A 5 T g L W A RAW264. 7 FL 31 %6 Syt 4 2 A5 { 1811

s NI J5 32 B R PR A O i KL BB VAN
2 ANE SR o 200 R R A AR R R L
PN AUNE Y35 J S R P JEN

LWk 200 JH A S ML AR 18 6 5 40 B 4 BT AR B 7
i B — AR R X B A S SRR A ) AR A
—IEB . G AR ARE N A AR T LAEE
I 24 A PN 15 A L ST R T W A Y R T B R A
W - T A 0B 2% A T A0 A o AR PIL
2B AT T 2 D D T 1Y A R R AT AE O B A R
el B A R EE AR BN T
T F2 A IRy T BT R R AR PR AN

B R 2 3k 3% 7 R (Digital gene expression
profiling, DGE) J& DA #5245 (tag) 3 Atk 19 8 — X &
B R GE G 4 BTN B N a [ D) X R
cDNA. 43 B polyA 7= 4= 4 B JF Ui #5245 (Short raw
tags) , BEMARZE 21 bp, Fe ZAE T T A R Y 3R
BIKFJE T Short raw tags I ¥ R R E M.
T DGE AR H TG0 22 /9 AP, 58 B U L& 0L
P o DRI BT 68 2 0L ) 52 I 4 B 1 A ) 24 IR A G S
AT 2 MREA ML R K2R,

TEAWTZEH B DGE £ AR 73 #r /) BB W 48
il RAW264. 7 JBRYL A& 1 16M AR J5 1Y 5 P 3 ik
KA I BN S 5 A0 S R e AR L

TR B0 BIL ] 032 2D T A 29 SR

1 #MRtER=E
1.1 EHRSEFRZFH

¥ B. melitensis 16M W ¥k (F 2% Jp 52 K = &
) F 37 C4&MT 7€ TSA(Tryptic soy agar) FHy
X £ oy B8 B 5% % B 9K 78 TSB (Tryptic soy
broth) AR s F7 2k i 0 5 B 0 B K .4 CRRAF
#wH.
1.2 #pmiEsx S5k

N B W 4T RAW264. 7 (A 52 56 % R 17 B
#: 7 DMEM (Dulbecco’ s modified Eagle’ s medi-
um) YRR RE SR T A AR 10 Y0 /N A I T o AR 4 2
M ARG DL AR 3~5 d A0 1T WL 15 RULE SR, K
IS RK RAW264. 7 4 O Gl 72 24 FL 40 Mo 55 3% 4 I .
LA A B R 2 0 2.5 X107 A AL In A DMEM
B89 0.5 mL,
1.3 EBARMERESEERLIR

A I 7 2 R R O e
1000 = 1 (¥ Ho 5 % 40 M AT 22 5% . & il 200 X g B

L5 min,37 CWERE 20 min, Jf] PBS ¥E# 3 KI5 .0
ANEARKER GO pg » pL-HH DMEM §; 55 5k,
O3 TG 5 4.24.36.,48 h 458, J] 0. 1% Triton
X-100 L1 20 M0 F 2% Y1 7 TSA M EE-3% 3 d
JE AT R IR
1.4 RNAEHE&EN

W AR Y YL JE 4 h A0, A Trizol 24 #
AL, 1 500 r « min ' B0 15 min J5 3 B4 M 2
RNALHRBRAEMRYE Promega 23 w4 4E W k47
5% J5 176 RNase /K e RNA, 428 RNA £1.5%
T R W 15 P VAR D JHE VR B2 L ODg0 i / ODasg e A5
Hg B BS54 )5 —80 CH M.
1.5 Tag tR% & & R F

FIH Oligo (dT) i B W Ff 2 AL 42 BUE RNA
) mRNA, Jf LA Oligo (dT) 5| 5 2 #% 5% & B A
cDNA., Fl Hl Nia Il B2 5] JF U] B cDNA | iy
CATG {7 5, B WG BR DT TE 404k 5 47 cDNA 3" 3 14
F BB 5" K b % 4% Mlumina U7 4% 3% 1. Tllu-
mina $%3k 1 5 CATG i si (45 & b J& Mme | Fi
PRI B Y) CATG 53 FUlfF 17 bp &b, 7= A4
A4k 119 Tag, EadBEERTOVE L BR AT N b2 3%
(1 3" Fr Bt 76 Tag 3" A% 4% Illumina $23k 2, A
AT W i 3% A ARl 423K 77 9019 21 bp #54 library,
Ze3d 15 fEA ) PCR &MY 1S 5, 38 i B vk 4l fk 95
Bl 5 . R EE IS FRBE 23 TR B Tllumina P 7
& (Floweell) | I [ % » 4 45 0 T 28 3 J5U o 97 1
R — B0 F#5E (Cluster) M BB, A 4 4,5%
JeARIC I 4 B H R . R i L W Y ¥ (Se-
quencing by synthesis, SBS) il J*, 45 4~ i@ 18 ¥ 7=
HEROE T 45 R IR A (Read) s Read 931 732 K
35 bp,
1.6 RFERRIEEH

FIF A #6:2% mRNA | FFA B CATG 7 45
A CATGH17 nt BREE S H AR S8R E. R)a
bR 25 (Clean Tag) 52 2% b 5 4 L X
VPR Z 1 LS e . X 3 H oo — L X #) 1 S 3
A #725 (Unambiguous Tags) #4713 H B . 8811
B X Y )R 4G Clean Tag 5. 28 J5 X J5 45
Clean Tag FUMHCbR #E 1L 4b B , 4R 15 45 1 £ 1Y 2k (R &
kg, XWZEFEEE P value /F 2 8RB0
1E i@ i #2#] FDR(False Discovery Rate) g gt € P
A BE" . 75T, 22 5 2R E X FDR
<0.01 HAEEE RAE 2 5 K LA E R .
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1.7 KHEXEEPCREIEEFRIEER

A3 R BUAR R A S B IR RAW264. 7 41
J& 4 h 5 RNA, I %% 5k B (TaKaRa 2 5] ¥
RNA [R5 i cDNA, 20 pL W AR R AL$E 1 pL
AMV 2 5% 54 0F, 1 X AMV buffer 1 pL, 2B 451
42 °C 1 h,75 C 15 min, ¥ %MK cDNA —80 C

TG it PCR & & HEAT , $c il B 43 #2 4F

AR ABI7000 % 6 i€ & PCR MLﬁﬁo u
GADPH JFAE N S, 35T 5080 19 45 o 1k 4b 28
N ZE N 20 pL, 4345 qPCR MagicMix(2X),10
pLs B/ WG, 45 0.5 pLs BEA(cDNA)T pLs
LK ANERFE] 20 pL, W 5495 C 5 min;

TRAFE

96 s PCR OIS A A6 57 K BB v B

K1 HEHXEEPCRREAMASY

Table 1 The system of digestion reaction

94 C 15 s, 56 C 15 5,40 MFEH;72 C 30

G 1,

s. I

R EiESI/ FlEs 9 (5'—>3") PCR =W K & /bp
Gene Left primer/Right primer (5'—>3") Length of PCR products
Dpp7 GGATGCCTTTCAGCAAATC 118
(NM_031843.2) TGGCGAGCACAGTAAATG

Rab711 TTCACAGGTTGGACAGAAAC 117
(INM_144875.2[) GGGTGGACAAAGACATCAC

Bax TGGAGATGAACTGGACAGC

(INM_007527.3[) O AAAGTAGAAGAGGGCAACCA 10
Aifml TGGAGCAGAGGTGAAGAGTA _
(INM_012019. 2[) CCCGCCGATAACTGTAAT 109
Ly96 GGTCTTCCTGGCGAGTTTA

(INM_016923.2]) CCACTGTTGCTTCTCAGATTC 108
Tnf TCTTCTCATTCCTGCTTGTG

(INM_013693.2[) CTTGGTGGTTTGCTACGAC 17
Mapk3 GCTCTTTCCTAAATCTGACTCC

(INM_011952.2]) CTGTTCCAGGTAAGGGTGA i
Defbl ATCTGTCAGCCCAACTACCT 12
| (NM_007843. 3|) TGAGAATGCCAACACCTG

Ctsk CAGGATGTGGGTGTTCAA 186
(INM_007802. 3]) GTTATGGGCAGAGATTTGCT

Ctss ATCTTGTGTCGGATGGGT

(|NM_021281. 21> CCCTGGTATTTCACCTCAGT 199
Pstpipl GAACAACTGGAGAGAGCGA -
(INM_011193.2[) CTCATCATCCTTGACACACTG

Cxcl2 GACTTCAAGAACATCCAGAGC 175
(|NM_009140. 2]) TTTCCAGGTCAGTTAGCCTT

Pon2 TCTGAGTTTGCTGGGCATC 113
(NM_183308.21) AGGTGGCAGTTTGGAAGGT

Gmppa TTCGTGCTCAATGCTGAC 185
(NM_133708. 3]) GCTGGGTTTCTCCACATAGT

TIr2 GAGATGTGTCCGCAATCA 169

NM_011905. 3|

"TCCAGAGATGAACGAAA
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Intracellular growth of Brucella 16M in RAW264.7 cells
2 &g B 14
2.1 HEHERRNEFNRARY £
QR QR 2.4.6.12,24 b3l 5 1 7% N
TR 22 W1 P 240 B A A A 00 T A e T R g 3 6
Je 4 b PN 2 TR AR 8 B B AIG JE Al TE AR R P S 44
ETF )G 48 h xRl E (E 1., g 24

A"‘" 0 T T T 1 1 T T T 1 1 1 T

2.2 ERFREEEEAR S E 0 4 8 12 16 20 24 28 32 36 40 44 48

FDR<C0. 01 HA% 2 7E 2 /% M UL b 3L A
PN R R RBEN ., ERY)E 4 h, 5XF R4
FHEE A 3 576 MR M RSB G T8 F LA
(GSE28190) ., Hivh 2 058 MFHIE M T 8% FiF,
ISISA P MM 7 T, X EFLAhn
FEEAE 5 R 555 S RAE P T 4 R
e Sy R 95 RN L PN 8k AE DG Y 32 R Y A AR AL 1
B 2,

R2 BERE
Table 2

AhEEERRENER

JAYLIRFA)/h - Hours post infection

LA MOT 1000 J2% 4 20 ifs . fitd P9 240 7 i %t L A CFU
WHERBEE 3K

RAW264. 7 microphage cells were infected with strain
16M at a MOI of 1 000, the number of live intracellular
bacteria was determined by the number of CFU/well, the
results were representative for one experiment of total
three similar experiments

B1 HEKHE 1I6M B E/NR E 20 g RAW264. 7
M) B 35 3H b 2%
Fig. 1 Intracellular growth of B. melitensis 16M in

RAW264. 7 microphages

Significant differentially expressed genes at 4 hours post infection

¥ D

Transcript 1D

log2 {8 (J&%

Yo 4 b/t BEO
log2 ratio(4 h/control)

i

Description

g1 229576821 | ref|[ NM_010546. 2| 5.424 627 189

gi| 118130221 | ref| NM_145827. 3| 4.750 021 747

gi| 117606363 ref| NM_008689. 2| 4. 231 136 054

gi| 6755862 | ref[NM_011631. 1| 3.522 265 215

gi| 118130747 | ref [ NM_008361. 3| 3.156 259 317
21226246626 | ref| NM_011950. 2| 2.582 062 61
gi| 164698427 | ref|[NM_013653. 3| 2.342 179 411
gi]133892368 | ref | NM_013693. 2| 2.107 977 571
gi| 118130527 | ref | NM_009140. 2| 2.004 230 53
gi| 157951673 ref | NM_009688. 2| 1. 331 930 584
gi| 141801771 | ref[NM_011639. 3| 1.013 641 456
gi| 6680412 | ref| NM_008360. 1| —2.042 003 48
gi]226958664 | ref | NM_013654. 3| —2.540 190 34
21193102422 | ref INM_011952. 2| —2.825 316 61
21253314486 | ref[NM_001163138. 1| —8.066 089 19

gi|87239966| ref| NM_007769. 2| 7.327 438 883

Inhibitor of kappaB kinase beta

NLR family, pyrin domain containing 3

Nuclear factor of kappa light polypeptide gene
enhancer in B-cells 1, p105
Heat shock protein 90, beta (Grp94), member 1
Hnterleukin 1 beta
Mitogen-activated protein kinase 13
Chemokine (C-C motiD) ligand 5
Tumor necrosis factor
Chemokine (C-X-C motif) ligand 2
X-linked inhibitor of apoptosis
Thyroid hormone receptor interactor 6
Interleukin 18
Chemokine (C-C motif) ligand 7
Mitogen-activated protein kinase 3

Caspase recruitment domain family, member 6

Deleted in malignant brain tumors 1

(BT

Carried forward)



1814

B
3
I

E o 43 %

(4:% 2 Continued)

gi| 146149127 | ref|[NM_133826. 4|
gi| 31981424 | ref|[NM_031843. 2|

gi| 115270982 | ref [ NM_018822. 3|
gi]110225378 | ref [ NM_007379. 2|
g1 262205477 | ref[NM_010498. 3|
gi| 141802324 | ref[NM_011930. 3|

21109689715 | ref | NM_008640. 2|
21268370149 [ ref [NM_001136091. 2|

gi|171184397 | ref[NM_016722. 3|
2189242145 | ref | NM_008720. 2|
21261244939 ref | NM_028710. 3|

g1 254588017 | ref|[ NM_026193. 2|

g1 261244939 | ref| NM_028710. 3|

gi| 30794139 | ref | NM_028295. 1|
21160333215 ref [NM_001110500. 1|
gi| 112293263 ref | NM_007952. 2|

g1 238637321 | ref| NM_019449. 2|

g1 229608950 | ref | NM_144875. 2|
gi|146134405 | rel [ NM_016906. 4 |

gi| 146134405 ref [ NM_016906. 4 |
21254540167 [ ref [INM_001163434. 1|
gi| 148747259 | ref | NM_024456. 4|

gi| 156151432 ref|[NM_001102404. 1|
gi]226958444 | ref| NM_008048. 3|
gi| 118131034 | ref[NM_015733. 4|
2186198317 | ref | NM_007630. 2|

gi| 119672895 | ref[NM_007631. 2|

gi| 80751174 | ref | NM_009829. 3|
gi|110227585 | rel [ NM_007633. 2|
2180861470 | ref |[NM_001037134. 1|
g1 70906458 | ref | NM_009831. 2|

gi| 133891757 | ref[NM_007611. 2|

gi| 121949761 | ref|[NM_001033161. 2|
gi|158508720 | ref| N M_007915. 4|

g1 31981322 refINM_012019. 2|

6.514 738 106
4.929 358 966
2.767 589
2.438 541 818
—1.432 2
—2.993 48

—2.576 19

—3.070 389 328

—3.150 312 367

—3.210 804 836 492 0

—3.272 215 88
—3.272 215 882
—3.544 718 41
2.567 914 207
2.564 623 768
2.039 345 579
—1.177 7
—1.381 185 75
—2.082 313 19
—2.082 313 19
—2.145 687 67
—2.581 458 91
—3.544 718 41
8.543 032
4.157 200 221
4.060 300 51
3.997 825 629
2.698 120 048
2.440 310 735
2.404 543 193
2.197 939 378
2.119 945 152
1.624 355 939
1. 066 009

—3.188 072 348

ATPase, H' transporting, lysosomal V1 subunit H
Dipeptidylpeptidase 7
N-sulfoglucosamine sulfohydrolase (sulfamidase)
ATP-binding cassette, sub-family A (ABC1), member 2
Iduronate 2-sulfatase
Chloride channel 7

Lysosomal-associated protein transmembrane 4 A

T-cell, immune regulator 1, ATPase, H" transporting,
lysosomal VO protein A3

Galactosamine (N-acetyl)-6-sulfate sulfatase
Niemann Pick type C1
Arylsulfatase G
Adaptor-related protein complex AP-4, beta 1
Arylsulfatase G
Protein disulfide isomerase associated 5
Calnexin
Protein disulfide isomerase associated 3
unc-93 homolog Bl (C. elegans)
RAB7, member RAS oncogene family-like 1
Sec61 alpha 1 subunit (S. cerevisiae)
Sec61 alpha 1 subunit (S. cerevisiae)
Heat shock protein 5
RAB5C, member RAS oncogene family
Acid phosphatase 5, tartrate resistant
Insulin-like growth factor binding protein 7
Caspase 9
Cyclin B2
Cyclin D1
Cyclin D2
Cyclin E1
Cyclin E2
Cyclin G1
Caspase 7
TNFRSF1A-associated via death domain
Etoposide induced 2. 4 mRNA

Apoptosis-inducing factor, mitochondrion-associated 1
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2.3 BEEFHI RAW264.7 AR RAFTH

PI P value<<0. 05 JJy B {H . i & 1L &5 14 19 GO
term & LN FE2Z S RIBIIEF P B EH LM GO
term, Jlit GO DJRE &2 1 & 50 M eIl E 22 = R
IRIEPRATE R EZ Y e AV TR LX)
— S A4 A 7E 100 22K, e dn 5 gE
B A A R AR L T B A W A s N A G 2R
SCEL 2) 78 i b 1) 240 M 47 B A b, 55 P9 5 A
K HERA 305 A i A8 4k o 5 #4784 3 TR 1Y)
9. 4% 561 A~ 55 B AR 56 1 56 AR 10 2, N i K

WEGO output

AR HER B 1. 906 5 75 5 B0 U 1A G B Bk
AT 18 AL AR AR 0. 604,
o 0 K DA R 5 A A D B A I D) BE AT SC Y L A
240 g 1) A Wi D) R X T A TR A R R R B OC H B
. TERTAEAEE N1 7> T BEA R P . 5 & R & 1
25 MO Y 2 R 2 A W 2 (H R AR A e W 2 I R
A5 S5 5 ML TG PEARSC A B I Lo 7R T AL 1Y
Z: 5 Y RA R b 5 20 R R B T A U A
KT A B H A B B B b e
240 B R A A 0 i e R AR G RO JE A L
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2990 A~ ¥ 3 [nl WEGO %4l B WS — B ¥ 50 8 43 Ry 43 1 D0 RE VA 2 A2 A i 4 45 3 28
2990 transcripts were aligned to the WEGO database. Every transcript was assigned to at least one GO term. Con-
sensus sequences were grouped into there major functional categories, namely cellular components, cellular function

and biological process

2 BEFE4h WEGOHBESMER

Fig. 2 GO annotations of non-redundant consensus sequences 4 h postinfection

FEAE WA P S ) 5 DR A L D R A7 6 L AR 2
FF Pathway 5084 B F 50 0F— 25 7 ff 36 0 A4
YeEYihe. FDR<C0. 05 f Pathway & X R 7E 25 7 3%
IBHEH i 2 SR Y Pathway, 3 f Pathway I %
M SRR 22 S R B A S 5 1 e B2 AR
RS FEE. GRER. 8T EEHAE .NOD
Z AR Fe yR-™ 5 19 77 W % L p53 {5 53 L P4 5T )
AL B O I A X S B A e S
PE AT AT A TE I PN R 7 L BRI A D 1Y
2.4 WHREEPCRLEE

T B AE DGE 2558, i ALEH 15 A5 51, 98
S f PCR 5 v R 46 I H 3 38 7K OF 1 28 fb 2 15
5 e 4t R —3. GAPDH % FI/EXT R, & 16 & 4
FEA R Rk B, 2 & PCR 5 DGE 24
LK 3.

3 i i
P 16M FEIR YL T 4 ho 76 M N A A7 35 & R
eI PUJE SOF LRI FE (B D s iX — 55 He E (9 HiIE
A, #E He %8 N IE b, A B B 76 I 40 i 1)
24 h B B PN A 20 B R B B A1 DS TR LR B B L X ]
REE T AS [F] 9 35 27 A 5% SOl 30 45 (F s i . (HAS
WFIE R 25 5 5 HoAth = i 4 SR )
TR G 4 h 283 (2 058 ) KB 1A,
1518 KL R BT 14, b Rk R 5 3048 1k i R Bk
1 58% 3% 5 He MR 45 LA . 7E He %
FIRIFSE b FE R JT 4 b, b R DR B | 3 A Ak
HAAEA 19% . XEEARFATEER B T 0 AR
PGB AL - i T AR A BT A A BRI K Ry BR A L AT
Re L Ry 2% 5. 1M DGE # AR, HZ 275 5
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101 Validation of digital gene expression
91 profiles by quantitative real-time PCR

Fold changes control vs.infect

Shbblbilioco—rvwhruoaax
Al alirai R S i wi wilbr ARl

[

B3 HAEEPCRBIFIERREERA

F i > O PN LY DS
& & & « F QG}Q& FOSECEN GO G R Uy

g JE 2 A RE S i iR A 9. L. R DGE
AR B G A5 AR D REA Z ) 1 22 57
FIRED L RBAFE .

R DGE
[ Real-time PCR

N N
X

Fig. 3 Validation of digital gene expression profiles by quantitave at 4 h postinfection

£ NOD 52 (5 538 #% il TLR {5538 . 1R
ZI3 W b Ak, A Tkbkb, NfROL, Myd38,
Irf7. Hsp90bl, 11106, Tbk1, Statl, Ccl5, Map2k2 .,
Ripkl #1 Tnf (3£ 2), X A 45 R 5 S5 | 19 418 HH
R0, s R FRGA ML RO 5 RRE B L
TR ARG AT B R R S AR AT
— FRH R ZN B AR AE BN 5 LA LI R A PN A 2 TR

TLR2 JEHFRIBAEEY G 4 h 5 X AL A L%
AREZER X5 He ZFWIRE AT, He 4,
TLR2 B FRIRFEBGIG 4 h I L., BARZE
WF5EIA R, TLRs 75 X5 H0 0 Jot 1 B g v &% 4% 1 204
L ABE—A~ TLRs 7E X PG i R FEEH 45 A 0F
SEM R iE AR — 2. TLRs il i & 86 0 L N T
(Myeloid differentiation primary response gene 88,
Myd88) Hl i 4~ -1 52 {A A & B Hf (Interleukin-1
receptor-associated kinase, IRAK) # & {5 5.
MyD88 7£ TLR 45 i & b 42 5% 5t I - (NF-«B) 43
T R EZAEN] I B T RAE I TNF-o
Pk . Mal W Rl TIR hAEX (1 % 1k & [ (TIR
domain-containing adapter protein , TIRAP), 1 &
LHAN FE-1 Z KA ZE -1 (Interleukin-1 recep-
tor-associated kinase, IRAK1) IRAK1., IRAK4 Fi
TRAF6 H k # 5 ZEAE ] o | RAE A 1 NF-«B 5
oAz O LR . R R S8 IR 52 (R A DG IR 7 6
(TRAF6) %} F TLR2, TLR4 1% NF-«B & 2 75
. IRF3 1 IRF7 /976 A2 7 2 TBK1 9. IRF3
FIRF7 5 i By TKK-AH 3¢ 3 B 15 b ) 7% % I . 78

Sl B THRERE T EHEEZE/ER.

BERE ML F1-2(MD-2) 7 TLR4 1 LPS {5 &
LSRG R RERE/EH., TLR4 & LPS B {5
SRR EEZK, TLRA A 31 LPS {5 5 5 3
2 MD-2 fEi B, MD-2 78 TLR4 A S 1N & K i
BG5S 7 Sl b B w2 AE . 78 LPS
BREESE S . MD-2 & TLR4 b A 0] /b 1y 15
T HALE 3 FER 45 [ B 32 35 1 20 Jfa A b
A BE A Bl KW A5 5 16 b 3k i s MD-2 2 [ 7T gEAE
R — R o BB R AR 5 IR AR 1 TLR4 (1 %8 [A] 14
% TLR4 BA s KX LPS W15 % 1% 7 Ak
J1. CDI14 J2& LPS (i 5l 5z &, CD14, MD-2 A
TLR4 #2 5 N3 £ 15 AL 40 M 10 1 72 L 45 )& MD-2
FEA N B 2 7 T R OGS .
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