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mite & fH R o @ CD14 L5t N FRFRH  ERFLHFRASTR K
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Genomic expression of asthma animal model in heat-TCM

or cold-TCM

Shung-Te Kao

School of Chinese Medicine, College of Chinese medicine, China Medical University

ABSTRACT

Aim: In an effort to provide unbiased insight into Tradition Chinese Medicine (TCM ) treatment,
we design an approach involving transcript expresson profiling of lung tissue from mice with
experimental asthma. We were interested in reproducibly and accurately identifiying genes that
were differentially expressed in a well-established model of asthma.

Method:We developed chronic allergic mice in intratracheal (i.t.) instillation House dust mite
Der-p for a month. The model was challenged with Der-p every weeks for a months. In TCM
therapy group, we give 1g/kg of TCM before Der-p-challenged. We analyzed the expression of
genes identified in the mouse studies in mouse lung from subjects with none, Der-p induced
asthma, Der-p induced asthma treated with heat-TCM XQLT, and Der-p induced asthma treated
with cold-TCM MXGST. Whole-lung RNAs were purified by using RNeasy® Midi Kit (Qiagen).
Integrity of all RNA samples used in this study was confirmed with a model 2100 bioanalyzer
(Agilent Technologies, Inc, Palo Alto, Calif). Cy3-labeled and Cy5-labeled lung cDNAs were
prepared as described(5). Using a microarray, we examined changes in gene expression in
asthmic lung, with heat-TCM XQLT, and Der-p induced asthma treated with cold-TCM MXGST
following exposure to an organic extract of Der-p.

Results & Discussion: We used DNA microarrays to analyze gene expression in mice models

of asthma and TCM-treated. In whole-lung samples, 568 gene transcripts were differentially
expressed (increased or decreased) between Der-p induced chrnic asthma mice and naive

mice .Of these, 84 genes were increased or decreased by 1.5-fold and 0.5-fold (Cy3 >100 or

Cy5 >100, Prob>0.95) in asthma model. We compare the Der-p induced data toXLQT-treated
data in 172genes. We demonstrate the pattern of gene differentially expressed between Der-p
induced or suppressed to TCM-treated. 121gene was suppressed by XQLT and 51 genes was
up-regulated by XQLT. the Der-p induced data to MXGST-treated data in 47 genes. We
demonstration the pattern of gene differentially expressed between Der-p induced or

suppressed to TCM-treated. 11 gene was suppressed by MXGST and 36 genes was

up-regulated by MXGST. Mite allergen stimulation of APCs normally tends to promote a Th2
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lymphocyte response by secretion of interleukin-10, IL-4, IL-5, and IL-13. CD14 and TLR-2
on the cell surface of APCs was induced by XQLT and MXGXT to regulated the Th2
response.

Keywords : Mite, Ma-Xing-Gan-Shi-Tang,Xiao-Qing-Long-Tang,gene
expression,CD14, TLR-2
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A ELHMATANEEHAMNSE ARERARAER LB E - TH5F
K¥h AP UAEBFRERLHAMI-2] Ao RAERFE 28
MAR L MARFEOMAERAR] ¢BRAEATHE  BREHAE
BRoMMERES  APUBHMHERAERRRATR EFR RS
MARBE BHEMEARLIATAS BHERERERS ZRENE
$ooAREWE 20 FR(RE 63 £ 283 &) SIESLE R IMATENE
BoEIAAE[4-5] BT RH AR LA ATHHERNE REARRER L
et Rt AL TEIRE i - BANTHLARNEHRADZ
SEAR B3 B FREFLAZALHEREBEREM AR LAY FRE
ME69] - MERFIALMSHTRRE AP LR AW T #Hehilie
ga[Th]¥ Thl/Th2 fmfe 2 @iE %) Mg “WERE X FRAREHBEHA
BB AEH B RTRER TEFBTUBRARREATREBE
REME ~ SLEp P yE A Mok R B TR 1 0 A E X tm B iR S R o AU R
#k ©, £ (draining lymph node ; DLN) ¥ Th2 #a f2 2.8 4 tb[10-15]

AL Bm BT TOREHRAZE PEAAPFRERER X LHHE
EB M BEATNBHEBE IR (mast cel)F4 T H R 2B 0 R
B T A Ao B b M LB M B B R 2 WA - B R
BEREETAE T ke kz2M3) aegHEXNTHETEES
(Dermatophagoides pteronyssinus, Der p)ff# itz foait A F > Th2 t= ;)
(IL-4"/CD3"/CD4AN 2 & %t IR A B a[11] » AT AZFE ¥ T & s it
T $E8HA sk B RARAF bR E B EARB T4 Thl & Th2 » Thl efaf 4
IL-2+TL-3 ~ GM-CSF » INF-y ~ IL-10 ~ TNF-8 % ¢a i % > Th2 fmpe £ £ IL-3 >
GM-CSF ~ TL-4 ~ IL-5 ~ IL-6 ~ IL-10 ~ [L-13 #@mfais & > & — 4=k 44 Th
b 2R AR A KE > Thl a4 BB RE (delayed type
hypersensitivity)# Th2 4= 4§28 41 4 X R e (allergic inflammation)

b4k » 48 cytokine - chemokine #2148 X tm o2 Klwgta 2 F 7+ A#E Th2
mpp e TEE MR % IL41L-51L-6 ~ IL-9 ~ IL-10 ~ IL-13 b » & RE L
12 #% macrophage-derived chemokine (MDC)[26] »* MDC 7 4§ & {2 it i@ &t 4
% [27] & M4k Th2 %= g & 37 CD30~CCR4-CCR8~ & CRTH2: 35 & chemokine
receptor Fo Th2 %m fis AR 4t it B 4 #0428 & 42 & (recruitment & homing)# B[28] -
BsE  BEBAMAAREER Th] & Th2 B2 R FERIBEER

9



Thl A Th2 tefe R B4 Rl 2 T st ta o AT Ee LR 2R £ ok
 EEYERETHA L R -Th/Th2 51t £ £ % ## — 2% contact-dependent
factors (CDF)$L 4% & #m ff sk & {245 X KL dfn - CDF R £ £ 89 A (1)TCR
ligation [29] » (2) OX40L-OX40 & B7-CD28 #3 & R J& A7 &4 45 1% &.[30-31] »
OX40 3 ) #3856 IL-4 £ 5| S RARE B 45 CD4 T taf 1ok IL-4 H i
YR Rz &E[30) - # K BT-CD28 MEMBERANELH EEARLET o
B TL-4 40 F % BARSA BT 0 F[3115% IL-4 3 A R AR L itk
—B IL-4REERLEMME T #aitionibR Th 2 KR RUNRE
4o B—F i\ £ T a#t Rieie (dendritic cell) & 4 4y IL-12 ~ IL-18 ~ &
IFN (IFN-a ~ IFN-y)# R &4 Th tafe B F KB &3 0 B ThO @4 & R
Thl %, > A% IL-12 [32-35] o

PERAAER DS SR BRUEEGR - R_RA > BIUSRAR
RPpAHEL - PAHR BB RETANFRS  RETARS S
HH P EFRGFEARETAEFTRARERFPZ(ERR)EBRERERBNL T
KA EERBBINFRGZEAFGRIPEEGOVAFH R B REZ R ILBH
S R R 0 D OVA 355 fuoh 8 ST ik R e B g Bt
G o EHEE otk OVA AT 30 248 R B/ NFREZ  2Har 30 o
MBIt S N EARB N ERFARMMBIIERBAME TR
SR BE R LEP M SR M AR R B o RIE A A - B P dsar 30 o4
BERB N FRFREBNMESL 2 £ 8 | oF[He) S0 8 > BHEAT 30
AR HEYE S PN BABRBIFRGAREANBRER 4 £ 72
B P & BB P BEAE AR R BT BB AT B RBARB N FR G
RERA ARSI AR R E T RLERERBE LR -rE%S
BART 30 4EARENERRT AT 30 SAEMBUETE S NERSH
BN ERGRE QMBI 6 N 24 R B & ik eyt B8R
EEAREEBOABREE W BEWA AT EHB ) FRERE
ZREEREERE L mpe 2 HE RN ESRE[L2] ) R F
BE% 42 0 RAR A B BB 8 R(1g/kg-mouse) 24 ([ E1R > AR BHAMIT 3L
RPAMBLL B RARR NERFAS HA 30 2 HEREE  HEE S
¥hT 10 48 B—F2ROIBSWERBTH AP RET CDI/CDA'T
1 BB o tb &K CD37/CD8 %1 CD3"/CD4/CDS T ta B 4 tbBAEAFH 5 &
PAARSE B BB N ER S AR THERZHERERTHEEZAC BB F
RBEUREBLLBSNGRAT N ME R Pt a bk B BEEM
Boz A B BlA BT AR B AHNRERZEE K2 MG e
NERSHEKRCK - Efmbiieg vt G bR S REUN G RIMMIE
B ENARHRAAERLZBRATREZIMARAHETHRB N FROET
T EA SRR BB RLEAR ARG MEA PRSI LR
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WHERR G RN BRAR N ERSH AL BRR Y 2 BR A S
BR&Y G P RS RE ] ﬁﬁﬁﬁ%%%%%*]\%ﬁéﬁ%@?ﬁuﬁ
BORCRR KA AR TRRMeEH E-SMel KO P MG,
RPFE M O o BB AR EREKZBH T e ABEA B3]
MRBEMELEHRAERBERD B TEMAERE QLR BN
ZFREMY > BERTREXE - HEBFAFREBR MBI E LM S bafh
AR AR IR R BE RE B LB A ) fop R P (immediate
asthmatic responses * IAR ) * £ 1,6 & 24 /o374 98 BA 4% neutrophil 3% fo
MELRBRNG LM FAZRROAR AXRZARAL B LAMER
XAWT? EHALERTAETHRASRZABKRIAARNHRYEELRE
R BT LR PR RIIREETSR AT —F THRAB N F
GARBRIHEHEFTERRERSH RS £ LMW P2 cytokine
chemokine - adhesion molecular - transcription factor - signal transduction
associated protein and oncogene fF i Z B HIEA M BE P 5.8 Mk B e 5%
BB ANREARS  ABEARBZ AR ARBARBY
R B8 gene ZARE AR » REFFTHA N TR - 2 R 54 PBS AR
BB AT LR F o) ta A AR BT 2 B4 B 3545 0 3R total RNA -

# A% cDNA » B R macroarray & %) > % 7% QA% 4 2 gene & L ay%t
it -

# £ A macroarray AEH AT Z gene ABMER  ARBRABBYHEA
o RZ A HH gene Y BILRMILE ) ARB XM BHET gene HARY
B b RERARARBAEL gene AR Z LR KPR~
HERREZEEHAPRENGH BER LR ABHBRET  gene X5,
BEMAMKERE REBEFERYHT AL

A~ MRk

—~BRUARMA
IS 350

K BB F & # 5 (Ma-Xing-Gan-Shi-Tang, MXGST) R 2k 8,1\ % $£ 3%
(Xiao-Qing-Long-Tang, XQLT, Sho-Seiryo-to), KODA pharmaceutical
Co., Ltd. in Taiwan) % d1 8 #& F #4142 /X 4 Table 1 600 25, F %4t ho
K6 nFr 0 EimRIE 30 sk 0 A SO 04 - REMEMAN 2K
EAF 2 REKRA » A No. 1 EHKBIE - JeBIER » B 600 £
BoIml #FERA RIS > ST HHE - 2K8FF - HER 100mg/ml >
730 C Kk PHA -
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- #RzMERRE

92 1 % 84 5 %4y K (Dermatophagoides pteronyssinus [Der p)3# 8
Allergon (Engelholm, Sweden) )&} i 200ml 5T HER 0 oA 100ml
MEE RO E EARE M MENBRS PR ERBRE R IF L
2 LR RS L HioA 100m PBS o 5§ TR B KB RE R
bEHE o REYRY BEREAEY ABMRTRE  —HHEE
R AN — R PR LE - 2h 0 £ ACTHRERRE
AR 2 Ko B8l E 50-ml g E 0 $L 12000rpm ik £ 20CTF ¢
B0 30min 0 KRB REE LHREBE SOml BoF FOEL
¥ 4% & 12 38 ¢ ¥ #7 B4 (dialysis membrance - cut off point : 12-14 KDa) °
4 4°C P oA 2 FHeh RO KB 2 R FFa 8 NBFH#K—R HAT AR
4 47 A 4°C F A 3000 rpm dif s 10 448 0 R EFR & 10ml
A2 E R S0-ml B A SR BR-TOCKE » BRI XA
REBBEBEE A AL RAABBE(QIHRCT) IAA IRIL
BpnETREERENES PRARLERBRGER - A $ B
AEABKEE $WEHA Lémgml & 1.0mg/ml MERE > KA
2022 um ik BidikE B lml 2K — i BEHEN-20C0KBHA
85k B8R RZ R BB S % A Limulus ameobocyte lysate test -]
B LPS #9488 > EHRUBRAZEMERZ LPS S EEEARN
0.96Eu/mg Der { °

—~EFRo4a

i 84T Az m(Table 1, A-D 1) 48 PBS & BB EEL] Rk
gEaERSARTEHH(RAM/RE 1gkg AR)° Z % Rl ek PBS
&K B8 aas(Fig. 1) » HRAVFIER ISR ik ¥ & 48 cytokine and chemokine
gene(IL-1 ~ IL-6 ~ TNF-o ~ IFN-y & IL-2, IL-4 - IL-5 ~ IL-6 ~ IL-9 ~ IL-10 -
IL-13), inflammatory signal tranduction gene (NF-xB pathway, MAPK
pathway), tranciption factor(STAT gene, cMaf gene and GATA gene), cell
adhesion molecular (ICAM-1 VACM-1 and E-selectin), and cell
cycle-regulatory gene (p21, p53, CD2,.....).Z gene %4k -
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Table 1

BRA D F R 5 AU
B st i 2 L FE 0% A
50pug/mouse)
50
(50ug/mouse) (1g/kg-mouse/time})
A Naive - - -
B Derp + - +
C Derp +/ F 8% + N F R +
D Derp +Ri 4 A6 % Mt A5 +
Fig. 1 Der p challenged chronic asthmatic protocol
Drug Drug Drug Drug Drug 72hr
Day0 Day7 Dayl4 Day21 Day28 Day31
Der-p/PBS  Der-p/PBS  Der-p/PBS  Der-p/PBS  Der-p/PBS  Sacrifice
IT IT IT - IT IT

= > RNA 5 R cDNA 45

B s 885 4. 48 48 24 TRIzol(Invitrogen, Carlsbad, CA) #%8 RNA » F k4o
F

1. A 4a 4k 48 Kk &t BE 4% Ao 1.5 ml TRIzol Reagent.

2. Pipette R AR Rk tafp) » ## & Smin » & T - #7342 eppendrof -
3. /w03 ml &4 (orchloroform-isoamyl alcohol) E&## 15 £ -

4. #.0 12,000 xg, 10 4048 » 4°C |

5. # Li#i#% % RNA A eppendroff » #)us 0 L R8EHE - (A4F#R)
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6. huia#itt 1:1 Isopropyl alcoho!l »  &j#d:2 4 samples * #% & 10min 4 4C -
7. B2 12,000 x g, 4°C. RNA pellet g 3B & &0 -

8. JvufEE E & o HBAv Add Iml 95% ethanol A& 0.45 ml TRIzol Reagent i# %
RNA pellet. (T L4 vortex) °

9. B#E.C 12,000xg 0 10 448 » 2-8°C = *
10,848 F %+ Fads RNA pellet o (CRTi8#,)
11./m DEPC HyO % E#-80C &2t A -

= ~» MicroArray

RNA # ## array hybridization E$f ¥4

#] A TRIzol reagent (Invitrogen Life Technologies, P/N 15596-018)4& B¢/ & &
AF4ads 3 8 14 Rneasy Mini Kit (Qiagen, P/N 74104)% % 3% » B#1 A
T7-Oligo(dT),, primer (5-GGCCAGTGAATTGT
AATACGACTCACTATAGGGAGGCGG-(dT)y-3)4 A cDNA » 4 a% cDNA it
— 4 £A Phase Lock Gel (Eppendorf, P/N 0032 007.953)-phenol/chloroform
extraction (Ambion, P/N 9732)#k4t o # 3 4 ] A Enzo RNA Transcript Labeling
Kit (Affymetrix, P/N 900182)42 ¢z, cDNA » 4§ biotin-labeled cDNA #] A Qiagen
Rneasy Mini Kit #:4t * Bl & cDNA k B K/ F39# 50-200 bases » it F #255
g ¥ 94 °C ~35min K EK & 0.05 pg/mL cDNA A £, 1 ug/mL herring
sperm DNA, 1 pg/mL acetylated BSA #v 50 pg/mL hybridization buffer 4 sy, -
Bh B ERTAE 4 mBiogE ) control cDNAs (bioB, bioC, bioD and
creat 5, 5,25 and 100 pmol/L) %1% array $ X % S Htb#t T A - A8 H A%
Fod . 2535 % ] A biotinylated oligonucleotide B2 26X » REML LK 4K &
FoR BIRAHME -

Array hybridization and scanning

MARAMEARE]| 99 C 5 ndE > 21845 C~5 o480 B0 S 48 0 R
KiEMAE e F R LA E A 1% hybrldization buffer ;& B4 1x hybridization

buffer + 45 ‘C & J& 10 min * 24 #§ buffer solution 48]3% » F v N3 KR4

4 e
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cDNA h #(50 1 g) # Affymetrix MOE430A array (containing 22 690
transcripts, almost 14 3500 known genes and 4 371 ESTs) &
Affymetrix®Fluidics Station 400 £ % 16 /\8% <. & K # X 4 R 1A GeneArray
Scanner (G2500AgeneArray Scanner, Affymetrix)R4F4# » . cDNA £ 4140
MOE430A array R4E#3 - $ AL TR LB LE -

H£BITF I M
I. NAIVE #.v.s.Derp %448, = K genechip
IL Derp 354t 4a v.s. ¥R 5 %6 # %4, =k genechip

III. Derp #4848 vs. 2 B N F R F4, = A genechip

W~ 84 cDNA A reverse transcriptase (RT)-PCR # A

o B2 A 48 2% 89 RNA#| B BRL reverse transcription kit and oligo (dT) 12-18
primer » K #%4% A cDNA » amplification solution ¢4 50 mM KCI, 10 mM
Tris-HCl (pH 8.3),4= 2.5 mM MgCl; - & — 4y oligonucleotide primers (200
ng/sample) Fv5 pg/ml cDNA%E ho P 42 #7175% F - cDNAMK A32cycle » ££94°C 4
4r42Denaturation » 55°C 45%rAnnealing @ 72°C 45 sec elongation - H2g#j
agarose * BIASETHE » FRAEBIET O > RIBEIR > BGEBUAIE » Av 21 Smin
AT A b R 4248 imA0.5x TBE& #78:% - BL10 11 DNA Samplesv A
2 11 6xgel loading buffer » Ju A F 7B A WA F > 100volts 1/)-8% » BUE & xB
A # A Ethidium bromide 30min * HFHAK F #ATH & 10min > B UV &S
8 -

EAR I )

FrRSERATEHZE Z R KT #1 A SPSS R RAFLST 247 - HHKA
one-way ANOVA » tbit Sz 22 P M 005 A BESRT L E R
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£~ &EX

BRI s B (Der p)Ei 18£8 BALB/ /N BHA > Bt 5
iR N FRGHEET TR IR A rn B A AT k& T eosinopil Z352H
Wi BmE R FERARE B HGRANFR G TR Y M ER4 X taf ;378 R
REZEBER L » (Table 2.Fig 2) « % & 4a i 48 4% 3 B mRNA i B4 x»F
BARNBEMETHEARB LG4

Hematoxylin-eosin stain

Der p 4841 3F 2 X %a B 7% 7 B R, 22 B & (Figure 2-B)> kb naive #8.(Figure 2-A)
B BR 3 Am - XQLT(Figure 2-C)Fo MXSGT #4a.(Figure 2-D)tb Derp 48 ° A Hd8
2R

ARLREZAMHER
—~  Der-p ## 41 NAIVE @a 2 tb#

#ME A DNA & h Ro# F R4 BRE AR DAARKAEH » naive 8
Fo Der-p #8tb 8% 0 ¥4 568 8K A4k up-regulated - 84 8K R4k
down-regulated (Fig A B,CD)- BB AR IR E R AR ARAN 1548 RER
#3017 0.5 45(Cy3 >100 or Cy5 >100, P<0.05) «

= ~ 8 Der-p #4132 Der-p + XQLT s 2 tb 8

# 4 2A naive #8Fv Der-p AL v H 652 E AR A% £ E AL Rk
BDerpaf XLQT 42 HARA 1T2HAREZREHEELE > L+ 4 1214
# B 4% up-regulated + 51 /83 B4k down-regulated (Table 3) - 2+ X B H &
A FERE #M 8 1FE 3542 » 54w T-cell activation, proliferation, cytoskeletal
changes, IkBalpha, TNFalpha, KC, MCP-3, IL-6, GM-CSF, defensin-1 and
ribosomal protein L37, NGF % % -

= ~ ¥ Der-p 2848 82 Der-p+ MXGST a2 th#x
#4917 B4 naive a0 Der-p stk ¥4 652 BA R FRAEZ LR AR
Rk Derp fafe MXGST 48 %34 47 AAREARARELRE L+ 4
11 8K E 4% up-regulated - 36 183k H 4 down-regulated (Table 4) -
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9 - RT-PCR &2k & 345

B A7 s 4T tb &% BA #k 44 3018 gene : TLR-4, CD14,TLR-2 pathway(4 TAK,
NF-kB, ¢-FOS, c-jun) & & #& cytokine(TNF-alpha,IL-1beta,IL-10,
IL-13,TGF-beta) % 48 #f] Z chemokines(Eotaxin, RANTES) » & RT-PCR %
R 4o Figure 3.

BATS d b4 R#P A Der-p €% % TLR-2 R CD14 &8 @/ F %
# 98 B 4 b receptor Z &, 0 Y H pathway H & x5 H % HH
TAK Z & BA #phl sh % R f b FREFH LA B & B R oA 8,12 & NF-Kb
B oc-fos JNNF R HARA HEAI PR, ML T BB HEAH I F 0 R,
f ¥t c-jun Bl MFAE B S S WA PR A& cytokine ) F & » MEH &
%A 842 & TNF-alpha ~ IL-1beta & IL-10 2 4% B, @/ F #E 5% 4 97 BR
5B » ¥ TGF-beta R IL-13 8B % 89769/ A » /& chemokines L, /|-
EFRFAMTHL FEH Eotaxin FRAZAE » EXUREHL G
B85 RANTES Z &R E/ ) FRZAMHNERRANER Rt AH %
RmBEAEEAR mESLYEFINARERETHN HREAERY
B 4% > B47 RT-PCR 53 -

- s

BAFRENRPBITRASE N AMEE S THAERR - EBRREE
PHBERRERANME AL EALRBONE —BHYA Tl &
BB HBERPAETHRNE THEELTFESLBRRE - o5k FE — R
A Tl RE MG IRBHBFLERHBAEE THAME : HERTEEE R
BmE BUNEBFORE D BEAD 85RO HIER ™I Ik oy
& BAEXNBANYABaMBE LS RIBETRFEOEERGRA
FEHELHE (CDI4) #h5AHRMER v ATHEFHRK - BRE » FR
FHRTPRAER RSB ERE mERTE - BN E BN Tz
Faﬂél):il‘/fﬁ ° '

LBEMBERAREP Th et AR RERACES T Bapils
BB RN GE TRt At RN HRFLEEH
WhEY IgE RE  FTHEFABHAE  FH L > Baajp ~IgE-CD40 &
e K 4o o B B 4R Fa 2 B4 & & Ro%[36-39] 0 8K M CD4+T 4a i » IL-4 » STAT6
B IL-5 S R0 B R fe4F £ R [40-43] < IL-4 ~ IL-5 B IL-13 #E B4 R T
BREBHREEZAN Y BHEAE LHENKR  IL4 K24 & IgE
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isotypeswitching ] B 7% & HAE3R ¥ E 8442 & B AN & g [44] » L8
&KL IL-5 R eotaxin 8RB TARRT| Zimthasi[45] > HH > £ IL-4
% IL-13 #9454 F - eotaxin i b /& #aff ~ P9 g 4 B0 B 48k 4t dem B ) 34 [46-48] »
A4 0 [L-4 - IL-9 R IL-13 & §kR it (mucus cell) #5Re)iBE bR
Wokk % 4w B it & (metaplasia) [49-50] - IL-4 & IL-13 #| ﬁkﬁﬁ?&ﬁmﬁaiﬁﬁﬂt
A AR A A b Be o R H & & ' (extracellular matrix protein) [51 53] -
IL-5~1L-9 A)s b & F 45 41t (subepithelial fibrosis)# R[54-58] - 7% & :E‘
23 Th2 tafindg £ 6448 %[16] Th2 AR o ib Z sl K P IL-4 4 a*cp-:ﬁl Thl =
EH o AR 3 B Bl & A [gGl > IgE #p4) 1gG2a - 3 & Thl & Th2 Z B ey
TEEZERABEREARE LB AR E T RO Z MG i
Bk o Bt ILARRT A Th2 Wmfig b LB B EENS 0 BB
Mep R R R EBEPRAFEE IgE £ A7) M Rmios 2 kR
BARINSRFER nE N ftmb VCAM-1 85 £ 5[19] - Bl » ARBETEERN
BEEE IL4 THA RSB E8RME S KBS E[20] - /a6 Thl sk
# IFN-y~IL-10 ¥ Th2 e R A @B R B EMNE » BATREBE REHK -
FAEH R IgE iﬁ'i[lﬁ 21-22] - £ IL-10 %2 B Z 3R 5 & 0 AFAH
Thl 2 Th? e %= 473k IL-10 2R R P ) B R AR T EHiale

nbm"&’ﬁi-ﬁéﬁﬂtﬁ o IL-10 T#p %! Thl %a e & 4 k45 B HATH X fe Bl ik
%40 IL-1 ~IL-6 ~ TNF-o. ~ IFN-y B IL-2 - pbof » FiB A& 4 FilitmpilcE » 45
AERAWH B S Ein o § R F mf[13-19] 5 IL-10 3T ¥#p#| Th2 &= je
EABHEEAFMAEREE o IL-4-IL-5 89 R - AR EREI B IL-10
el T-m e HiBM R AR XM - FEB M aRKFTR IgE H6 R
[23-25] o

HREIOHETLRSAE AT BB £ P UTLR2RTLR-A% & K IFH B &
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Table 2 |
Table 1 &4+ & Derp 4548 72 D 0EBE PR P55 £ oo 8 2 8t

Total cells Macrophage Lymphocytes Neutrophils Eosinophils
{(x 104)
Naive 18.3+2.8 17.9x2.7 0.06+0.001 0.25+0.11 0
Derp 64.7+9.6* 49.8+1.2 5.98+0.09* 11.2:0.91* 1.53+0.13*
Derp+ XQLT 45391 35.8+6.8 2.21:0.74% 6.63:19% 0.66:0.28 %

Der p + MXSGT 32.117.6# 27.5+8.1¢# 1.23£0.25% 2.35x0,68# 0.40+0.19%

4 R pA mean+SEM & 7& ¢ % p<0.05 - Der p 418 naive $tb# - #p<0.05 > XQLT &
MXSGT a8t Derp 4tk - XQLT:/hF#% » MXSGT: B 6 H %

Figure 3 Naive # Der P 42 microarray £ B 4 # KA B A BH>1.S5 2R AR AR

<0.5 f£#&
A.

24106 163 1T M MDY S0 THA DO 247 T2 MG 20U 501 375 IR 417 408 6 (G2 MG 400 TOT

B.
3000
O Naive
2500
B Derp
2000
1500
1000
500 |
S rEEBEEBREAREECEEEBAEESEEE

26



5000
4500 ¢
4000
3500 r
3000
2500
2000 f
1500
fooo |

500

O Naive
B Der-p

SRS DT S =SS 2N

1600

€1 Naive
1400 B Derp

1200
1000
8OO |
600 |
400
200 |

un
2m
3
W
250
mny
ne
an

2154
21

Table 3 DerP #4282 XQLT

Gene list
Index  Gene_id Gene_note

2709  ENSMUSG00000040998
3211 ENSMUSG00000043165
17354  ENSMUSG00000032601
NM_008924
31755  ENSMUSG00000052003
NM_145942
26585  ENSMUSG00000052974
NM_007817

wAHBEEERZAR

Gene_id_1
nephronectin (Npnt) NM_033525
loricrin (Lor) NM_008508
"protein kinase, cAMP dependent regulatory, type 11 alpha (Prkar2a)”

3-hydroxy-3-methylglutaryl-Coenzyme A synthase 1 (Hmgcs1)

“"cytochrome P450, family 2, subfamily f, polypeptide 2 (Cyp212)"
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14187 ENSMUSG00000013698 phosphoprotein enriched in astrocytes 15 (Peal5) NM_011063
34705 ENSMUSG00000040998 nephronectin (Npnt) NM_033525

590 Lutheran blood group (Auberger b antigen included) (Lu) NM_020486

6543 ENSMUSG00000028426 RAD23b homolog (S. cerevisiae) (Rad23b) NM_009011

19455  ENSMUSGO00000030739 "myosin, heavy polypeptide 14 (Myh14)" NM_028021

32203  ENSMUSGO00000021156 "zing finger, MYND domain containing 11 (Zmynd11)"
NM_144516

3797 RIKEN cDNA 1700001F09 gene (1700001 F09Rik) NM_027940

26962 ENSMUSG00000061337 PREDICTED: similar to glyceraldehyde-3-phosphate dehydrogenase
(phosphorylating} (EC 1.2.1.12) - mouse (LOC435305) XM 487217

18579  ENSMUSG00000025132 Rho GDP dissociation inhibitor (GDI) alpha (Arhgdia) NM_133796
22458 ENSMUSG00000027076 translocase of inner mitochondrial membrane 13 homolog a (yeast)
(Timm13a) NM_013899

18145 ENSMUSG00000062019 heat shock protein 8 (Hspa8) NM_031165

29022 ENSMUSG00000057789 BCL2-antagonist/killer 1 (Bakl) NM_007523

34655 ENSMUSG00000029478 nuclear receptor co-repressor 2 (Ncor2) NM_011424

31557 ENSMUSGO0(000006169 PREDICTED: expressed sequence AI642036 (A1642036)
XM_109767

7266 ENSMUSG00000011884 glycolipid transfer protein (Gltp) NM_019821

946 ENSMUSG00000025234 ariadne ubiquitin-conjugating enzyme E2 binding protein homolog 1
(Drosophila) (Arihl) NM_019927

4225 ENSMUSG00000025223 LIM domain binding 1 (Ldb1) NM_010697

18016 ENSMUSG00000044786 zinc finger protein 36 (Zfp36) NM_011756

26834 ENSMUSG00000051660 PREDICTED: similar to sentrin 15 (LOC208231)

"XM_156206,XM_285829"

17388 MAX gene associated (Mga) NM_013720

34034 ENSMUSG00000052460 thyroid hormone receptor associated protein 3 (Thrap3) NM_146153
20610 suprabasin {Sbsn) NM_172205

22598 ENSMUSG00000048758 ribosomal protein L.29 (Rpl29) NM_005082

7453 ENSMUSG00000029328 heterogeneous nuclear ribonucleoprotein D-like (Hnrpdl) NM_016690
9659 ENSMUSG00000015087 " ATPase, H transporting, lysosomal accessory protein 1 (Atp6apl)"
NM_018794

1800 ENSMUSG00000019820 utrophin (Utrn) NM_011682

15363  ENSMUSG00000030579 TYRO protein tyrosine kinase binding protein (Tyrobp) NM_011662
9961 ENSMUSG00000022698 Mak3 homolog (S. cerevisiae) (Mak3) NM_028108

177 ENSMUSG00000001497 paired box gene 9 (Pax9) NM_011041

34589  ENSMUSG00000002931 cleft lip and palate associated transmembrane protein 1 (Clptml)
NM_019649
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35492  ENSMUSGO00000038859
NM_025833

4194  ENSMUSGO00000015340
24578  ENSMUSG00000028127
NM_008991

30838  ENSMUSG00000052212
38205 ENSMUSG00000047729
312057  ENSMUSG00000031446
20206 ENSMUSG00000060002
13962 ~ ENSMUSG00000021020
18159  ENSMUSG00000057718

(phosphorylating) (EC 1.2.1.12) - mouse (LOC435171)

25741 ENSMUSG00000026421
4354 ENSMUSG00000007891
13782  ENSMUSG00000025013
34430 ENSMUSG00000059824
37057 ENSMUSG00000031799
31286 ENSMUSG00000030990
17696 ENSMUSG00000041740
16192  ENSMUSG00000007815
16092 ENSMUSG00000020585
36457 ENSMUSG00000055148
35417 ENSMUSG00000024130
NM_013855

2780 ENSMUSG00000030163
superfamily member 12 (Clecsf12)"
33027 ENSMUSG00000025017

16209 ENSMUSG00000022125
16272 ENSMUSG00000033904
359 ENSMUSG00000020179

RIKEN cDNA 1300006M19 gene (1300006M19Rik)

"cytochrome b-245, beta polypeptide (Cybb)" NM_007807

" ATP-binding cassette, sub-family D (ALD), member 3 (Abcd3)"

RIKEN cDNA 1190003K 14 gene (1190003K 14Rik)
RAS-related protein-1a (Rapla) NM_145541
cullin 4A (Culda) - NM_146207
choline phosphotransferase 1 (Chptl)

NM_026862

NM_ 144807

signal recognition particle 54 (Srp54) NM_011 899

PREDICTED: similar to glyceraldehyde-3-phosphate dehydrogenase
XM_487067

cysteine and glycine-rich protein 1 (Csrp1)
cathepsin D (Ctsd) NM_009983
tolioid-like 2 (T112) NM_011904

NM_007791

D site albumin promoter binding protein (Dbp)
NM_001001491

NM_016974
tropomyosin 4 (Tpm4)
FGF receptor activating protein 1 (Fragl)

ring finger protein 10 (Rnf10) NM_016698

NM_ 145583
“ras homolog gene family, member A (Rhoa)" NM_ 016802
lysosomal-associated protein transmembrane 4A (Laptmda) NM_008640
Kruppel-like factor 2 (fung) (K1f2) NM_008452

" ATP-binding cassette, sub-family A (ABC1}), member 3 (Abca3)"

"C-type (calcium dependent, carbohydrate recognition domain) lectin,

NM_020008
phosphoinositide-3-kinase adaptor protein 1 (Pik3apl) NM_031376
27070 PREDICTED: RIKEN cDNA 2310026P19 gene (2310026P19Rik) ~ XM_126150
"PREDICTED: ceroid-lipofuscinosis, neuronal 5 (Cln5})" XM 127882
RIKEN cDNA 6330503K22 gene (6330503K22Rik) NM_182995
P lysozyme structural (Lzp-s) ~ NM_013590
eukaryotic translation initiation factor 4B (Eifdb) NM_145625

14883  ENSMUSG00000058655
32411 ENSMUSG00000045414
XM_147036

31455  ENSMUSG00000029810
NM_023056

25867 ENSMUSG00000034165
24812 - ENSMUSG00000029234

PREDICTED: RIKEN cDNA 1190002N15 gene (1190002N15Rik)

RIKEN cDNA 1810009MO1 gene (1810009MO1Rik)

cyctin D3 (Cend3) NM_007632
TPA regulated locus {Tparl) NM_011626

29



5886  ENSMUSGO00000036644 PREDICTED: RIKEN cDNA 2700008N14 gene (2700008N 14Rik)
XM_109880

33380 "ENSMUSG00000059647, ENSMUSG00000029836, ENSMUSG00000057886" chromobox
homolog 3 (Drosophila HP1 gamma} (Cbx3) NM_007624

17086 ENSMUSGO00000064057 "secretoglobin, family 3 A, member | (Scgb3al), transcript variant A"
"NM_054037, NM_170727"

11433 ENSMUSGO00000059588 calcitonin receptor-like (Calcrl) NM_018782

5660 ENSMUSG00000025150 carbonyl reductase 2 (Cbr2) NM_007621

26 i3 ENSMUSG00000021266 tryptophanyl-tRNA synthetase (Wars) NM_011710

843 ENSMUSG00000030890 integrin linked kinase (Ilk)  NM_010562

26619 ENSMUSG00000022%947 carbonyl reductase 3 (Cbr3) NM_173047

25170 ENSMUSG00000026176 "CTD (carboxy-terminal domain, RNA polymerase 11, polypeptide A)
small phosphatase 1 (Ctdspl)" NM_153088

9259 ENSMUSG00000054986 PREDICTED: similar to SEC14-like protein 3 (45 kDa secretory protein)
(rsec45) (LOC380683) XM_354597

26632  ENSMUSG00000025162 “casein kinase 1, delta (Csnk1d), transcript variant 2"
"NM_027874,NM_135059" |

594 ENSMUSG00000032548 "solute carrier organic anion transporter family, member 2al (Slco2al)"
NM_033314

24090 ENSMUSGO00000052440 PREDICTED: RIKEN cDNA 1500034J01 gene (1500034J01Rik)
XM_356085 _ )

30755 ENSMUSG00000016481 complement receptor related protein (Crry) NM_013499

2655 ENSMUSG00000029467 "ATPase, Ca transporting, cardiac muscle, slow twitch 2 (Atp2a2)"
NM_009722

374 ENSMUSG00000028648 NADH dehydrogenase (ubiquinone) Fe-S protein 5 (NdufsS5)
NM_134104

33152 ENSMUSGO00000050335 “lectin, galactose binding, soluble 3 (Lgals3)}" NM_010705

30705 ENSMUSG00000040462 RIKEN cDNA 4632413K17 gene (4632413K17Rik) NM_177614
29333  ENSMUSG00000064193 "PREDICTED: similar to enolase 1, alpha non-neuron; alpha-énolase;
2-phospho-D-glycerate hydrolase (LOC238943)" XM _138902

17626  ENSMUSG00000021390 osteoglycin {Ogn) NM_008760

2674 ENSMUSGOOOOOO34424 RIKEN c¢DNA 5730591C18 gene (5730591C18Rik) NM_026572
30132 ENSMUSG00004064113 PREDICTED: similar to giyceraldehyde-3-phosphate dehydrogenase
(phosphorylating) (EC 1.2.1.12) - mouse (LOC223365) XM_122818

1940 ENSMUSG00000049866 ADP-ribosylation factor-like 7 (Arl7) NM_177305

2557 ENSMUSGO00000022564 "glutamate receptor, ionotropic, N-methyl D-asparate-associated protein
1 (glutamate binding) (Grina)" NM_023168

18673 ENSMUSG00000054452 amino-terminal enhancer of split (Aes) NM_010347



35259 ENSMUSG00000001552
36182 ENSMUSG00000025647
30657 ENSMUSG00000031790
17625 ENSMUSG00000020027
16115  ENSMUSGO00000016087
1040 ENSMUSG00000026739
31338 ENSMUSG00000040564
4591 ENSMUSG00000019978
32274  ENSMUSGO00000035770
XM_134573

32016  ENSMUSGO00000031353
36116 ENSMUSG00000037736

NM_001001980

junction plakoglobin (Jup) NM_010593
NM_025858
matrix metalloproteinase 15 (Mmp15)

scotin gene (Scotin)
NM_008609
NM_007706
NM_008026
B lymphoma Mo-MLV insertion region 1 (Bmil)
NM_007469
erythrocyte protein band 4.1-like 2 (Epb4.112) NM_013511
PREDICTED: expressed sequence AA409702 (AA409702)

suppressor of cytokine signaling 2 {(Socs2)
Friend leukemia integration 1 (Flil)

NM_007552
apolipoprotein C-I (Apocl)

retinoblastoma binding protein 7 (Rbbp7) NM_009031

RIKEN cDNA 3732412D22 gene (3732412D22Rik)

20123 ENSMUSGO00000018648 dual specificity phosphatase 14 (Dusp14) NM_019819

26623 ENSMUSG00000022961 "Son cell proliferation protein (Son), transcript variant 1"

NM_178880

1726 ENSMUSG00000010110 syntaxin 5A (Stx5a) NM_019829

36920 ENSMUSGO00000028651 peptidylprolyl isomerase E (cyclophilin E) (Ppie) NM_019489
2575 ENSMUSG00000023243 "potassium channel, subfamily K, member 5 (KenkS)”

NM_021542 ’

3780 "transducin-like enhancer of split 3, homolog of Drosophila E(spl) (Tle3)" NM_009389
30813 ENSMUSG00000044268 RIKEN ¢cDNA 3010021M21 gene (3010021M21Rik)

NM_180600

34948 ENSMUSG00000057188 PREDICTED: similar to RIKEN cDNA 3300002108 {LOC433513)
XM_485110

34178 ENSMUSG00000015522 aryl hydrocarbon receptor nuclear translocator (Amt)  NM_009709
24581 ENSMUSGQR0000055053 nuclear factor I/C (Nfic) NM_008688

32426  ENSMUSG00000050989 "selenoprotein N, 1 (Sepnl)" NM_029100

32078 ENSMUSG00000023827 "1-acylglycerol-3-phosphate O-acyltransferase 1 (lysophesphatidic acid
acyltransferase, delta) (Agpatd)" NM_026644

181 ENSMUSGO00000001588 "centaurin, beta 1 (Centbl)" NM_ 153788

15327 ENSMUSG00000027775 RIKEN cDNA 1200003006 gene (1200003006Rik) NM_025813
15252  ENSMUSGO00000024974 chondroitin sulfate proteoglycan 6 (Cspg6) NM_007790

34652 ENSMUSG00000029560 sorting nexin 8 (Snx8) NM_172277

22428 ENSMUSG00000030779 retinoblastoma binding protein 6 (Rbbp6) NM_011247

29851 ENSMUSGO00000063694 "cytochrome ¢, somatic (Cycs)' NM_007808

30420 ENSMUSG00000020923 "upstream binding transcription factor, RNA polymerase I (Ubtf)"
NM_011551
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24943 ENSMUSG00000063870
NM_145979

26409  ENSMUSG00000001281
17996 ENSMUSG00000038702
XM_283635

28983 ENSMUSG00000000948
30784 ENSMUSG00000032093
35487  ENSMUSG00000037221
16027 ENSMUSG00000023927
31213 ENSMUSG00000024526
effector A (Cidea)” NM_007702
34409  ENSMUSG00000002015
18850  ENSMUSG00000054080
(Drosophita)-like 2 (LOC434635)
34538 ENSMUSG00000016619
36841  ENSMUSG00000030742
30952  ENSMUSG00000029881
XM_355761

313205  ENSMUSG00000039982
25012 ENSMUSG00000021975
NM_153414

25 ENSMUSG00000032094
19440  ENSMUSG00000027852
8949  ENSMUSGO00000015837
12090  ENSMUSG00000002320
220 ENSMUSG00000024673
NM_007641

18154 ENSMUSG00000058147
31226 ENSMUSG00000051217
33128 ENSMUSG00000045092
(Edgl)  NM_007901

34486  ENSMUSG00000041939
1252 ENSMUSG00000053977

chromodomain helicase DNA binding protein 4 (Chdd4)

integrin beta 7 (Itgb7) NM_013566
PREDICTED: RIKEN c¢DNA 9330132E09 gene (9330132E09Rik)

small nuclear ribonucteoprotein N (Snrpn) NM_013670

"CD3 antigen, epsiton polypeptide (Cd3e)" NM_007648
motile sperm domain containing 3 (Mospd3) NM_030037
special AT-rich sequence binding protein 1 (Satbl) NM_009122

“cell death-inducing DNA fragmentation factor, alpha subunit-like

B-cell receptor-associated protein 31 (Bcap31) NM_012060
PREDICTED: similar to mastermind-like 2; mastermind

XM_486495

nucleoporin 50 (Nup50) NM_016714
linker for activation of T cells (Lat} NM_010689
PREDICTED: similar to T cell antigen receptor (LOC381765)

deltex 4 homolog (Drosophila) (Dtx4) NM_172442
"DNA segment, Chr 14, ERATO Doi 231, expressed (D14Ertd231¢)"

"CD3 antigen, delta polypeptide (Cd3d)” WM_013487
neuroblastoma ras oncogene (Nras) NM_010937
sequestosome | (Sqstm1) NM_(011018

transmembrane 9 superfamily member 1 (Tm9sfl) NM_028780

"membrane-spanning 4-domains, subfamily A, member 1 (Ms4al)"

X-linked lymphocyte-regulated 3b (XIr3b) NM_011727
RIKEN ¢DNA A630038E17 gene (A630038E17Rik)

endothelial differentiation sphingolipid G-protein-coupled receptor |

mevalonate kinase (Mvk) NM_023556

"PREDICTED: CD8 antigen, alpha chain (Cd8a)" XM_132621
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Index
36457
6543

29381

"NM_008907,XM_356177,XM_485997"

20610 suprabasin (Sbsn)
3797

18673  ENSMUSG00000054452
4225 ENSMUSG00000025223
15380  ENSMUSG00000002944
590

8369 ENSMUSG00000028108
33224 ENSMUSG00000046330
31421 ENSMUSG00000052305
3633 ENSMUSG00000052146
29618 ENSMUSG00000024653
NM_011681

30838 ENSMUSG00000052212
33152 ENSMUSGO00000050335
25170 ENSMUSG00000026176
small phosphatase | (Ctdspl)"
22986

19784 ENSMUSG00000056116
20225 ENSMUSGO00000024803
17964 ENSMUSGO00000023167
300 ENSMUSG00000040904

Gene LIST

Gene_id Gene_note

ENSMUSG00000055148
ENSMUSG00000028426

Gene_id_!

Kruppel-like factor 2 (lung) (K1f2) NM_008452
RAD23b homolog (S. cerevisiae) (Rad23b) NM_009011

"ENSMUSG00000056954, ENSMUSG00000062933" peptidylprolyl isomerase A (Ppia)

RIKEN ¢DNA 1700001F09 gene (1700001 FO9Rik)

NM_172205

NM_027940
amino-terminal enhancer of split (Aes) NM_ 010347
LIM domain binding 1 (Ldb1) NM_010697
CD36 antigen (Cd36) NM_007643

Lutheran blood group (Auberger b antigen included) (Lu) NM_020486

(D11Bwg0434e)" NM_173742
MHC (A.CA/J(H-2K-f) class I antigen (LOC56628) NM_019909

19789

34763  ENSMUSG00000021243
36128  ENSMUSG00000062169
XM_484947

20547  ENSMUSG00000037079
(LOC228730)  XM_130476
25867 ENSMUSG00000034165
35417  ENSMUSGO00000024130
NM_013855

extracellular matrix protein 1 {Ecml) NM_007899

PREDICTED: hemoglobin beta chain complex (Hbb) XM_489729
NM_ 025963
"secretoglobin, family 1A, member 1 (uteroglobin) {Scgblal)"

ribosomal protein S10 (Rps10)

RIKEN cDNA 1190003K 14 gene (1190003K 14Rik)
"lectin, galactose binding, soluble 3 (Lgals3)" NM_010705

NM_026862

"CTD (carboxy-terminal domain, RNA polymerase II, polypeptide A)

NM_153088
ribosomal protein $28 (Rps28)

NM_016844

"histocompatibility 2, T region locus 22 (H2-T22)" NM_010397
ankyrin repeat domain 1 (cardiac muscle) (Ankrd1) NM_013468
"hemoglobin, beta adult major chain (Hbb-b1)"  NM_008220

"DNA segment, Chr 11, Brigham & Women's Genetics 0434 expressed

RIKEN c¢DNA 1110008B24 gene (1110008B24Rik) NM_028632

PREDICTED: RIKEN cDNA E430023H19 gene (E430023H19Rik)

PREDICTED: similar to uncharacterized hypothalamus protein HT013

cyclin D3 (Cend3) NM_007632
" ATP-binding cassette, sub-family A (ABC1), member 3 (Abca3}"
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35744  ENSMUSG00000061613
NM_024187

29057  ENSMUSGO00000031839
8441  ENSMUSG00000053475
6023  ENSMUSG00000046805
26585  ENSMUSG00000052974
NM_007817

14187  ENSMUSG00000013698
34705 ENSMUSG00000040998
29046  ENSMUSG00000057530
21791  ENSMUSG00000003617
33625  ENSMUSG00000002033
31392 ENSMUSG00000005683
16821  ENSMUSG00000018819
36331  ENSMUSG00000018501
29158  ENSMUSG00000016319

U2 small nuclear ribonucleoprotein auxiliary factor (U2ZAF) 1 (U2af1)
heat shock factor binding protein 1 (Hsbpl) NM_024219

tumor necrosis factor alpha induced protein 6 (Tnfaip6) NM_009398
PREDICTED: macrophage expressed gene 1 (Mpegl) XM_129176
"cytochrome P450, family 2, subfamily f, polypeptide 2 (Cyp2£2)"

phosphoprotein enriched in astrocytes 15 (Peal5)
NM_033525

NM_011063
nephronectin (Npnt)
endothelin converting enzyme 1 (Ecel) NM_19%307
NM_007752

"CD3 antigen, gamma polypeptide (Cd3g)" NM_009850
citrate synthase (Cs) NM_026444

NM_019391

ceruloplasmin (Cp)

lymphocyte specific | (Lsp1)
nuclear receptor co-repressor 1 (Ncorl) NM_011308

"solute carrier family 25 (mitochondrial carrier, adenine nucleotide

translocator), member 5 (Slc25a5)" NM_007451

35278  ENSMUSG00000025261
XM_136108

33128  ENSMUSG00000045092
(Edgl)  NM_007901

16590  ENSMUSG00000054690
5184  ENSMUSG00000032011

PREDICTED: upstream regulatory element binding protein 1e (Urebl)

endothelial differentiation sphingolipid G-protein-coupled receptor 1

endomucin (Emcn) NM_016885

"thymus cell antigen 1, theta (Thy1)" NM_009382
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