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AR ETMEHE MR 7E HMC3 4 i 3 245 84 i WDR36 #0
WRN BRI RIE ST

2=V, EATY, SERY, Y, FEILY, EEe?
(WREAEFKXKFERFR, =d &9  650106;
DRPAEHKRFABESR, =8 &% 650500)

(FZE] HI HIRRE MR 05 FOLH, 3825 520 2 540 T B I8 e (R R & IAE G 1y 2 SR
WDR36 Fl WRN, LIUERAHELA 80 5 yA 7 B0 1. ik alad s A AR K28 sh iy, ) il e B R
IR A 28 . it GO ARSI, WAL 2 S EARRMMER WDR36 Hl WRN 25 5 3RAHH . hiff—5
BSUEX 2 AN FEE B B P 2SI v AR A, R NI BT 40 i HMC3 AR AR S A A S 30 2 AT 2 52
TR MOL(1 1 10) ) Bh 4R, FF7ERILS 6 hy 12 h F1 24 h AR A B . ffi T trizol ¥ 328 RNA, i
it qPCR ¥EME WDR36 F1 WRN FEP Y mRNA AHXT XK, S5 78 Bb ULy HMC3 4, & ¥ BbMOI=1
S TE BRI BT . G5 R WDR36 (UFRIARTE 24 h 5 12 h WA B LM (P<0.01), H 6h /Y PBS 4151k
A FENF RGBS ETHEAR R (P>0.05), 12h, 24h FTAR, Z2RE45H %2 X (P<0.01), WRNH
FIAETE24h 5 12 h A B FH, H6h, 12h, 24 h BI04 4r H H H: PBS 43 Rk & 5t I,
ZRAZRIFEL(P<0.01), 858 WDR36 il WRN i LIF R85 LNB (U 2 B FRAROC , ik b % 9y itk —
5T LNB B4 FHURI AL TR A, JF 0T BE AT R AT X Bb L9 3 RNEIT 7 RAR B TE B9 5 F 4 .

(£ 1A IREIZIEAR; WDR36; WRN; HMC3 4l ik
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Expression Analysis of WDR36 and WRN Genes of Borrelia
Burgdorferi in HMC3 Cell Line Infection Model

LI Zhen ', DONG Senyuan ", MA Bishu ", FU Shuya ", BAO Fukai ', LIU Aihua?
(1) Haiyuan College, Kunming Medical University, Kunming Yunnan 650106;
2) School of Basic Medicine Kunming Medical University, Kunming Yunnan 650500, China)

[ Abstract ] Objective  The aim is to explore the molecular mechanism of neurological Lyme disease,
particularly by identifying two differentially expressed genes WDR36 and WRN associated with Burkholderia
infection through transcriptome analysis. Secondly, to verify their association in the pathogenesis of Borrelia
burgdorferi infection and demonstrate their potential therapeutic targets. Methods By establishing a non—human
primate model and utilizing high—throughput sequencing technology to obtain transcriptomic data. Through GO
enrichment analysis, two differentially expressed genes with research value, WDR36 and WRN, were identified.
To further validate the role of these two genes in Bb infection of Lyme disease, the HMC3 cell line of human glial
cells was used as a model. The experimental group cells received Bb inoculation with different MOI (1 and 10), and
cell suspensions were collected at 6 h, 12 h, and 24 h after infection. Extract RNA using the triazol method and
determine the relative mRNA expression levels of WDR36 and WRN genes using qPCR. Result It was found that
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Bb MOI=1 was the appropriate infection concentration in HMC3 cells infected with Bb. The results showed that the
expression level of WDR36 was significantly upregulated at 24 h and 12 h, and the gene expression content of the 6
h PBS group increased but not significantly compared to the experimental group. The increase was significant at 12 h
and 24 h, and there was a significant statistical difference with P < 0.01. The expression level of WRN was
12 h, and 24 h
experimental groups showed an upward trend compared to their PBS group, and there was a significant statistical
difference with P < 0.01. Conclusion The upregulation of WDR36 and WRN may be associated with the

neuropathological processes of LNB. These findings provide a new perspective for further studying the molecular

significantly upregulated at 24 h and 12 h, and the gene expression content of the 6 h,

mechanisms of LNB and may provide potential molecular targets for developing novel treatment strategies for Bb

infection.

[ Key words] Borrelia burgdorferi; WDR36; WRN; HMCS3 cell line

S 2 1 A R AL R A4 1R TR B AR e A
(borrelia burgdorferi, Bb) G Z B, Z R4
R, WL T E R, B A,
oy, BE TR IR LA RS, i
RIRITEE AR R, EAREEL NS FNGYT,
Bb Al it — AL MR AR 2 R g8, PE A3
¥ (lyme neuro borreliosis, LNB), X J2& 3¢ 5 4 1
PP I A RE, ML) 10% R E . LNB il
IREINZHE, IRPI MR 58 | bk 1 40 1
JREHE 45, T i 28 AR B AR A 2 L )

W7 LNB I, 5 6 R A% L R
YIS 3SR, ARSI B0 A S TgM TR 6
G, FERE G hUR B, EARE RN, B
TERES G, X EEPUAR AT BEHFE AP A, RIS
PO BT RE B S B A I A B

FURT, LNB IR T HE 78 6 5 i Dk T Sk 1
MFAE O IRZ VIR, HFEEEAEE . R
B, HEEERE AT BUA RIRYT AT RERCR A,
R e AN A R S /N R EZE K I A NS R
BTG W AR s R R, AWF5ER
MEWE Bt BEREHNZ BRI
i

EH WL Pubmed 191 T AH G SCHR, AL
AWM - KR4 2R T 5 36 5 F (WD40-repeat
36, WDR36) 1 WRN [N L S35 5E (3 22 b A []
e G, CERE. WEARESE 2 HA P RB R
Fosl IR IR I WDR36 15 1285 Y (1 4 9 S v
FEAE SR IRAR IR R o 3xX 2 e IRAIE o1 28 5 4 i 9k
7E WDR36 #l WRN AE[H] 1, DUHER EAI7EM 2
AR A& S P A

MR- KL ERE )T 36 F:F (WD40-
repeat 36, WDR36) % F- /& H Monemi 7E 8} 5% 2 >
REFEIMER AR LB, E6L GLCIG, ik

5q22.1°7, WDR36 K/\NJ 34.7 kB, A 2344
T, HE5 950 NEIER R, K
A AN RSFEEE G S RES G H H WD40 A
BT, Hodh WDR36 FTJE 1) WD H A RN
WS MR, maniEE . F55% S
21 it 3 T R R R £ 0 WD40 FE (WDR) 2544
BUR N A A e E R SO B 2
Iz —. &4 Rk, CHERT 360 245118,
XL RS S ZMIE S @R ZENESY
FE TV EE, flhn. DNA SifeEmEE . 3R
FORMY A A L KWL | Z R 51E
SRR ST R A SN A A DGR AR
FEDIRE 5 I WDR36 3£ 445 1) WDR36 £ H /&
—AZUReEH, HAEMT rRNA, ZER 40
ERIEA K. MR I AGE R E R R T R
FEHEMEH ., BA, WDR36 FN i mEHE T
MMEEEA, 357 TSI E S H 9
A £ (interleukin=2, 1L-2)4 5 & B9 AH B985 VE
FHUS YaiE, 1L-2 E2E W CD4'T =4,
T AR B SR 245 40 M (natural killer cell, NK)
HasE oAk, 5 S 20 M RE 1 UK U 200 A b L PR T
A F 540 Jifd (lymphokine activated killer cells, LAK),
PR IE B 4 L34 5 A1 W0 1A R 4 i O
TL-2 X ATLAAR 1) e 8 7 285 F e s 2 IRk e A7 J 224
o HIt, WDR36 ZPXTHLA ) Gae e 5 21
KA,

TE 1992 551 oM FHEBU T H AR Werner 3
(Werner syndrome gene, WRN) % i 7£ 8 5 4L {1
R (8p12), J& 1996 4F 1 F % 5 i 2 Ao v by
JE T WRN R, Jfx Hak 47 7 ¥ 50 WRN %&
IR 5 iR it 250 kB A 35 MM B 7, Hidb 344k
HAGAN T, 1432 DEEMREA N . 5T
it A 160 kD 1) WRN £ (WRNp)4wi5 ', WRN
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i, . ARFIZBE/RYE HMC3 4R A8AY s WDR36 F1 WRN % [H i #3553 M7 11

A 5T HE RecQ F 5 M e B A9 — s 2 H N i B
BN LS, WRN-exo, [RII C i S AR (4
RARSFIP A, Hadil, X EELRsF AR Y 7 51 AR S
5 280 DNA AU OC /) B 7 BA A AR R Do
WRN J2: DNA fi# i fi RecQ HGEHI N L 2 —, =
S 2Ryt iR, AHE DNA 0B R | ki 4E
Fro AME. TS, REA4E %Y, WRN
IRt o 80t Rw e, ARES B L&
T 270 g o R AE

5T L0, WDR36 3 [H7E T 4 36 fL Al 11—
2 PR FR N EOCHR A 5, I WRN B A NS 5 R
PR B AR i i 1 7 BEF 3R 5 R
NAHESG, ZEHEWEN BT RELE LNB A &S ALH
KAEAER . LNB /9 = 200 L B2 2 Bb 340 #f
SRR AN, SEMB R, BT
FlH 2 RGNS TIE AL, A T 5E WDR36
1 WRN 7E Bb L5 R LNB H B FEE, &
B AT IR IR

1 MRS

11 EEZLH

1 x B R £ 2% W W ( phosphate buffered saline,
PBS) i Thermo Fisher Scientific( Gibico) 2y £ .
10 x TBST L5t R FE A FRAL . HMC3 4l
KA BRI EYRA R A E . MEM Fi 57
ey bR IR A YRR BR A RS2 AE . PCR
M EAY TRORE)ARA AN Borelia
burgdorferi 4680 B # M 1 [ B ik 5 Hr .0 (DSMZ)
W75 . RIPA 2L 1 Ab 5t ZOR R TR 7] 42
ik, RNAiso plus i 52 A4 T4 O ) A BRZS w42
fit . RNase—free water 1 A4 TF2 (KI%E) AR
AR SYBR G 5E i il i 5 AR TR (CORIE )
AR L | Tris base A T A=Y TR ( 1)
e A R w44 . = H R AR (DMSO) H 7 ]
Sigma A A F2 k. H &Rt At 5t FAE Y EORA
FRARIPEHE . B A TAEY TR () KA
BRA AR 05 th KA Az il on) — T 34t |
B ¥ 1 Thermo Fisher Scientific(OXOID) 2\ &) 2
. DU 32 e (TEMED) B A TAEY) TR (L
) Bty A R B 5 iR A 3 B Thermo
Fisher Scientific(Gibico) A El#4t . EWriEHAET
A TR ) e A BR S Rl At | i A R
TR CHRBHE (P ED A FRA R 8L 5196 0L
H AL ST EERL A Wl A= I HORAT BRAS w4

1.2 HARFAE

121 BHBFRASH  AWRA S NI H A A
LLEE 35 93% L b I TR TR AR AR Ry SEBGARE TR, LAAS
NGRS LNB (52 i 20 A5 i B BE R
FE SR AT A 2R 1 2 (kmmu20211590),
S T3 Wk R TR A i A 21 215 Bb LB SR
A5 3 5 s A 2 R0 o DI sie 4 B v T 2
T 3 S R EEAE . RAE{E Log Fel>1 Fl P<
0.05 #EAT RZFEVE/ T, FHAA Venn E153] T 23
A2 5 L PR 3 DU JR s A [] Ik 1] o i PRI Sk 1 22
Sk

AT S STRING 3 H EARKUE e T
SED H AR 2%, IO 108 HY 55 05 Sz AR O B 22 S+
FEIRHEH (differentially expressed genes, DEGs).

i —2 F| ] Metascape T.H., XEBREN P<
001, fF/NMTHHE=3 HEENT > 1.5 BpRiERETT
T GO HIfg & &5 Hr.

B UE WDR36 Fl WRN Jik 7% Bb [ e bft 2
S VR T, & B/ NI A0 A S vh A i 28 2
G —Fh EL RN, BT 5RO A 0 ) B AN S0
PR . TERREOIRAS TR /)N 5T 40 i ke = A Wk 2
RE, A BREE R G2 B BE AR SRS N AT
PERE , AL A SRR R AW e PR A
5T LA /NI B 40 L 3 (human brain microglia 3,
HMC3) 40 Jitd bk Ry #5578, %) S 56 20 i#F 47 Bb #2F,
432 MOI=1 1 MOI=10, 435I 7E 40 g G A g e s
6 h, 12 h Ml 24 h 3 /> fa] s fic 22 40 B,
trizol VAN LB RNA, 3 qPCR B
HEYHF WDR36 1 WRN [ mRNA FHXF 2k 1E 5L
SEEAAR A AR IR BOR B I HMC3 4
FRUBR X0 K5 SR A ML A T2 SR . R R
WAL PBS X HRZH, S2EedH ol Bb &, 43R MOl=
1A MOT=105 573 b 53 il 76 240 i fi A S e I 6
12h, 24 h 3/~ E] s WS A0 M B RNA B9
J&i F trizol ¥ HEHUANME A RNA, #id qPCR (SYBR
Green) AN H 9K ¥ WDR36 F1 WRN i) mRNA
AHXS IR
122 BRASZFRWIE (D) HMERRRETY)
) Bk “NCBI” P HH ) Gene [ 5T (hitps://
www.nchi.nlm.nih.gov/gene/) £ $& H B FE R 457 751

()51t BRI M IT “ Primer3
version 4.0.0” ( http://bioinfo.ut.ee/primer3-0.4.0/) ,
e H BRSPS A, RS I EYE |
Yiipds, 153059520 H R 519 .

CIEIRY/EE =R X v vl b Rr a1 i sHEIEYE 1PN
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“NCBI” ™3 “Primer—BLAST” 4 % (https://
www.nchbi.nlm.nih.gov/tools/primer—blast/), K iE5| ¥
Festh. PRtfe Rk RIS a8 thdb st R E
Yl AE e R AT BR A R AT 51750 & e 5
Y50 an .

WDR36 J:H . EJF51#(5-3): ACTCGCC-
TTGGATGACTTCT., FiF 51 ¥ (5-3"): GCAAT-
CCATCGCAGCACTTA

WRN . B34 (5-3): AGAAAGG-
CATGTGTTCGGAG. T E51 41 (5-3): GCCAC-
TCCATGTCAAATCCC.

123 gPCREXMEEBMEERERE (DA
TaKaRa 22 F] SYBR 25644k PCR J by i 5] & 3
ks, BAFEAR H Y5 E ( WDR36 Fil WRN)
WE2 AL, TEUK b T8 B N AR 2 e & RN AE
BAE . K &R : RNase—freed Hy0: 8.5 plL;
SYBR Premix ExTaqll: 12.5 pL; PCR Forward
1 pL; PCR Reverse Primer: 1 plL; ¢DNA
it . 2pl; B 25 ple

H (193 K ( WDR36 F1 WRN) qPCR J )W 4514
TARPE: 95 °C, 15s; Z2ME: 95°C, 5s FB K
60 °C, 30 s HAEER 40 YK . Dissociation stage: 65 ~
95 °C,

(2) f5c 2 45 8 H) 5@ ki fE © 38 2 Bio-Rad
CFX96TM #4155 qPCR(SYBR Green) £ il (1) 4%
R, IO, 1 MR, PR
FIWT 5 Pk R AT, Py & i, BEIEAEL
(Ctff). HEFHERE(WDR36., WRN)Ct{H K 15 ~
35, 24 LM CLEAZ/NT 0.1, It qPCR
(ARSI 485 SR AT &E

()RS5, BEE Cofl, & HMER
() mRNA A% R R 272 05 KR, A7k
X R4 (PBS 41 ) 3£ N mRNA £ E N 1,
4l mRNA Feik & % A A58 TR A
ACt=Ct HRYFEEHE —Ct WS,

13 St

FIH Graphpad Prism 6.0 3 F3E1 46 E & 11
AT, SR ECHE SR F AU 2 5 25 43 117 (Two—way
ANOVA) #1757 i fERl . P< 0.05 RnER:
BEiE L, AAC=2Ct S22 Cr X R

Primer:

2 &R

2.1 Venn Elfifiikth 23 1% 7 RiAEE (DEGs)
PAAE N R S (FE A5 ARASE L, A4 T TAT BA

BESRIT I P 0 5 s A~ B s S, BEALIR B T
3 ] B 4 ﬁﬁi@{ﬁjﬂ”og Fel>1, Pvalue
<0.05, 2 Venn K& H 23 122 7 K3k
FE[H (differentially expressed genes, DEGs), WE| 1.

6h 12h

W

24h

E1 234 EHKFEEE(DEGs) i
Fig.1 Screening of 23 differentially expressed genes
(DEGs)

22 HERNEEN DEGs WHEE/ERXREME

PLAR N R K s ClE a6 ) /AR, ) A A
B IR P (05 S A A8 T B, S s
AR SEH) DEGs BUM HAE R M E, Hrp
B3R ER s SR Ra, Wi CFH,
OGN, BTAF1. WDR36, TMEM87A . ALCAM, MFNI .
WRN. CENPC. SF3BI. CTNNALI. ZBEDS il
FOLR2, WDR36 F1 WRN By & FHLL 4 )7 HE e,
UL 2,

i€
!

B2 %ERKRIE% DEGs MEEERAXREME

Fig.2 The interaction network of immune response
related DEGs

2.3 GO BE&ES#

Z"ﬁl@]’\]ﬁi%ﬁfi(biological process, BP): Ziififd
X ANF s FE 9 F D1 6B (molecular function,
MF): =WEMRAZNEAL T IR I s 1, ILIAT 3.
24 FEEZERFRIEER

Z5R WK, TMEMS7A. WRN Fl FOLR2 5 41
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5511 3] P,

& AR EEAE HMC3 408 th WDR36 F1 WRN J: K A #3850 by 13

Jieg X6} 21 i % Y 52 E (BP) A5 5 BTAFI, MFNI
M WRN 5 =W IR A% W R W15 PR AR OC, W
Fl, Hp, WRNERHBB TEEESERHET
HEMBFRE ).

i | ‘GO: 0071496: cellular response to external stimulus
GO: 0017111: rit ide triphosphate pl activity
0 05101520253.035
—log10(P)

B3 GOE&KSWMaEE

Fig. 3 GO enrichment analysis content

*1 E £ R RIAEE BP(TMEMS7A, WRN, FOLR2)
FIMF(BTAF1,MFN1, WRN)
Tab.1 BP(TMEMS87A. WRN, FOLR2)and MF(BTAFI1,
MFNI, WRN) selected genes

FEA GO& #£BP GO& #EMF
CFH Fpe$E P Siied
OGN P ST el P SuREs
BTAFI RpEHE e
WDR36 RpEHE RIEHE
TMEMS87A i RIEHE
ALCAM FpEHE Rk
MFNI AR url
WRN e P
CENPC RpEHE RIEHE
SF3BI RpEHE RIEHE
CTNNALI FRpEHE RIEHE
ZBEDS FpEHE Rk
FOLR2 e P Sues

2.5 WDR36 1 WRN EE RiARI SR INIE
HAYFER WDR36 1E HMC3 40 ii#% Bb JRYL .
6h, 12h, 24 h, PBSZ(BAPEXTRELL) F1 Bb JEk L
20 (SE A /g il A g it 2E e b, R B Bb
MOI=1 MiG BB B, #F Bb MOI=10, 4 ffifE
24 h it 2 ANEE, WE 4, FrLAIAHEFSE R BbMOI=1
YLl (SLHR41 ) FIPBS 20 (BH X HR 20 ), AN IR i}
[ #5(6h, 12h, 24h), X HKEERFE WDR36
AR, 2 415256 % IR & 3 WDR36 1Y 3 1k i 7F
24h 5 12 h XA BEM EIH(P<0.01), H6hR
PBS 41 5 40 41 FE PR 3R 3k B oxt L B FHEAN I
(P>0.05), 12h, 24 h EABE(P<0.01), WK 5.
H 85 N WRN7E HMC3 40 is 9% Bb &L )5 ,
WX 6h, 12h, 24 h, PBSZH (xR ZH ) Fn
Bh YL 2 (S A (A /3B, 2280 Bb MOI=1
i B e B, #5 BbMOI=10, ZHMfI7E 24 h I
KEBAIERK, WE 6. FrLUAMSR KM Bb
MOI=1 g G 21 (SC 56 20 ) F1PBS 41 (B4 X iR 4 ),
ANEBFE] S (6 h, 12h, 24 h), 3@ % H K 3K

WRN BRI, 2 2 S256 X HR & B WRN Y %35 =
24 h 5 12 h X AR FR(P<0.01), H12h,
24 h B SEIZH 20 I HEHE PBS AR IR Rk SR & |
TH#a#(P<0.01), VLA 7,

4

B PBS
B MOI=1
| I MOI=10 =
-+ P<0.05
-~ P<0.01

w

WDR36/relative transcript level

6h12h24h 6h12h24h 6h12h24h

4 AN HMC3 EAE R E = WDR36 Ris B L
Fig. 4 Comparison of WDR36 secretion of HMC3 at
different time points in the group
"P<0.05, "P<0.01,

Il PBS
[ Bb MOI=1
= P<0.01

[\S} w
T T

—_
T

WDR36/relative transcript level

6h 12h 24h

5 fHiE HMC3 FE AR [EI i E] /5 WDR36 FRiABHILL
Fig.5 Comparison of WDR36 secretion of HMC3 at
different time points between groups
“P<0.01,

23 Il PBS

B MOI=1
2.0 | @ MOI=10 e
= P<0.01

WRN/relative transcript level
=

0
6h12h24h 6h12h24h 6h12h24h

BE6 ZHMN HMC3 FEARRER B =R WRN RiZEH L
Fig. 6 Comparison of WRN secretion of HMC3 at
different time points in the group
“P<0.01,
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I PBS
B Bb MOI=1

WRN/relative transcript level

0
6h 12h 24h

B 7 2618 HMC3 AR FE R 8 R WRN RiZEHI L
Fig.7 Comparison of WRN secretion of HMC3 at
different time points between groups
“P<0.01,

3 g

TE Bb JBYe i A\ i B2 5 41 i HMC3 40 ffd gk
W EEH] WDR36 Fl WRN H& [F i 55 5K SEAE B YL 5
W L, FERI RS 6 h 12 h, X 2
S P FRIR K BEE RGN, WAE 24 h B, XA
AR TR, X — IR, E Bb BRI
By I BE, WDR36 F1 WRN P A GE7E LNB 1Y
o B A v R AR

it —2 oA WoR, RIS B R E (BD
MOI=1)TF, 24 h B4 ) WDR36 F1 WRN FEH 3
R T 12 h YA, X R A 2 S i)
MIRER, 3X 2 N FEPR B RIA KV AT B S ik — 20 4
. SR, A WEE P E &Yk E (B
MOI=10)F, B[R FR (24 h) 2 5 200 i 30
AT ZBGE, 3X AT RES M BE PR e ik (R e e 1k

TEXT L SEEG4H 5 PBS X HRZARY, &IUAE 6 h Y
JRYLAET, WRN FEH A FEIA FIHIREE L WDR36
FoRRE . XFEW WRN FEKAE Bb YL LI 50
RO REINE B A A, B, WRN KT RE
1TSS YT S5 A T AT ST A AT

LNB & 2P EREBR MBI RSB
BT 5 MR IR 9T J5 255 i ( post—treatment lyme
disease syndrome, PTLDS), fEA 5T . WA LT
AN HI RS, AT AR 22 Bb 5| ik
S 0L A6 TR P il I AAE . SRR A G R A A . B T
FARFE A, ] UL R A G A R
HRAX 22 R G ARG T B AR RSN R
PRERLN, 7] fig5 g 0e o R A g R e A Y, BRI
M WRN B3R 5B E LA ZiRIT A B

RO AR . NIRRT | 9 57 SEREARAH G
CrE DA @RS ITHE 4 2021 ) FidE o,
2020 4F- & ¥ 3k 77 F5 R e O AR TS % 126.91/10
J7, AeAt R 135.88/10 7250, 5000 BTG T AE T
B2 1 WM, EdiE, 7R kIR0 ALTRYT R
O PRI TE 3 A 7 3% 25 S 3R SE I R &R 2R
A TAE I 5t A WDR36 3L A A7 e 25 Hi )
T it %) [ Bk R8T it 228 I I R et o 1) 8 1 P
T kRO AL AT REXT 2 Flp i RERE 2R T RIUR
PEARIE , WDR36 Ml WRN K #1548 5iF [
ARZR, FEILH B M & E LK AT 5 4R 1A
[ B MR e AR 2 SO 2 Al B 0 127, 4 Bb 2 i i
LRGN, PR miR RN, eI M R AE K
5B VAL . Y T R S S S 1 2
2P0 PHTRANERSE . BT AIfIET,
M-S AT A A 1 R A REA T A 1 4
MOFET- R AT, MR T B P e A ik i
SRR T2 e 22 25 11— 1 ( Caspase-1) 51L-18
FNIL-18 Z3ih, MAITA- AR R AN BY AR T FIH T
i i AR A — MR R AL 52, H RS e 4 i
-5 LNB (U5, B LATREE 23 Wb 5 300
RIEMUR AT HE, WAFAMIEET TR .
LNB [#1Ifi R 2 Bl 2 B 152 Bb 1) 3k PR AU 4
TN S W PE R . ASBIFGE A i e SR A 2E AT
G4 NI 5 40 S HMC3 R0 ) S B B TE ,  HE 3
WDR36 F1 WRN 3% [F 75 Bb &Y 5| #2 i i 25 36 i
Joa P s LA, X AT BES T TAE A 4R A E RN A
N3RPT REA G BEAb, P R E a4 3
PR fE R G s R v i sh A 3R, BT RRAE N
WETEIR YT RS, T TPk %M LNB (e
FA R 5T ] A — DR R X BB R7E LNB &
HLEI P EARIER, DARCERIWERIRY T8 .
M I F A A IS LNB R 32 5Lk
JFAA Sy Bb I, WDR36 F1 WRN LR ) b kAl
RE R e R TP I AE I FR i) o XN R
LNB (5 FHLRI AL T3, Xt Bh gk
LT ALG T SRS T R A T AT REAY SRR A
A TR TR AT X L6 B K AE AN [F]) Bb 3 P Y
FTE B T ThRE, LA ENITE LNBiRYT
AR, ARG R T SR L B A4 5

(&5 30K ]
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