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Development of mouse model of post injury scar associated chronic pain: Hyperalgesia and gene
expression change study

YUQIANG L1, Koji KIMATA, HIROKI [IDA, LISHENG ZHUO and TAKAHIRO USHIDA
Department of Multidisciplinary Pain Center, Aichi Medical University (Professor: Takahiro Ushida)

Background: The long-lasting pain in limb or back receiving surgical operation is clini-
cally frequently observed, and leads to the low activities of daily living (ADL) in these pa-
tients. Surgical operation is associated by the scar formation in muscle, joint and the
peripheral tissues, which impairs the blood circulation in these tissues and cause the tissue
contracture and pain. To understanding the involvement of extracellular matrices and nerve
system in the formation of persistent post-operative pain during the wound healing process,
we established a mouse model of persistent post-operative pain by generating a sustained
painful scar in the plantar of hind paw, and examined the changes of gene expression.

Methods: Mice in the operation group received an extensive stripping of subcutaneous tis-
sue from the plantar in the hind paw (Operation group). Some operated mice receiving the an-
algesic Neurotropin (Neurotropin group). The pain was evaluated by measuring the threshold
of mechanical stimulation by von Frey fiber causing a behavioral response of hind paw until
10 weeks after operation. The plantar tissues and the dorsal horn tissues were collected at 1
and 2 weeks after operation and subjected to RNA isolation and microarray analysis for gene
expression. In some genes, the change of expression was further confirmed by quantitative
real-time PCR.

Results: The pain threshold decreased rapidly after operation and kept at a level signifi-
cantly lower than that of sham-operated mice for 3 weeks. Afterward, the threshold increased
eventually and returned to a level comparable to that of sham-operated mice at the seventh
week after operation. Neurotropin administration significantly prevented the decrease of
pain threshold. Interestingly, one day later than the ipsilateral hind paw, the non-operated
contralateral hind paw also became sensitive to mechanic stimulation, which lasted for a pe-
riod comparable to that of ipsilateral hind paw. Microarray analysis revealed that hundreds
of genes were up-regulated more than 2 folds or down-regulated by >50% in plantar tissues.
Neurotropin administration abolished the change of expression level in some genes. The
number of up-regulated or down-regulated genes was much smaller in dorsal horn tissue. The
involved genes were largely different from those in plantar tissue. In most cases, real-time
PCR results were consistent with those of microarray analysis.

Conclusion: A mouse model of persistent post-operative pain was established by through
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extensive injury of the peripheral tissues, making it possible to utilize the rich resource of ge-
netically modified mice, including gene targeting mice, in the study of pain formation.
Microarray analysis result will provide useful hints for the future study of molecular mecha-

nism of pain formation.
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# 1. R O RIS SR REBHLAL T 18 & 2 it T 2 f5LL BN U 785 7 (&5 T 128 fH)

GeneSymbol GeneName
Adamts19 a disintegrin-like and metallopeptidase (reprolysin type) with thrombospondin type 1 motif, 19
Adamts3 a disintegrin-like and metallopeptidase (reprolysin type) with thrombospondin type 1 motif, 3
Adamts9 a disintegrin-like and metallopeptidase (reprolysin type) with thrombospondin type 1 motif, 9
Adora3 adenosine A3 receptor
Adra2a adrenergic receptor, alpha 2a
Cacnalg calcium channel, voltage-dependent, T type, alpha 1G subunit
Calca calcitonin/calcitonin-related polypeptide, alpha
Camk4 calcium/calmodulin-dependent protein kinase IV
Ccl4 chemokine (C-C motif) ligand 4
Ccl6 chemokine (C-C motif) ligand 6
Ccl7 chemokine (C-C motif) ligand 7
Ccl8 chemokine (C-C motif) ligand 8
Cdh11 cadherin 11
Coll4al collagen, type XIV, alpha 1
Collbal collagen, type XV, alpha 1
Coll8al collagen, type XVIII, alpha 1
Colba2 collagen, type V, alpha 2
Creb3l1 cAMP responsive element binding protein 3-like 1
Ctsk cathepsin K
Efemp2 epidermal growth factor-containing fibulin-like extracellular matrix protein 2
Fndcl fibronectin type III domain containing 1
Gad2 glutamic acid decarboxylase 2
Glbll galactosidase, beta 1-like
Itgh8 integrin beta 8
Lox lysyl oxidase
Lrrc32 leucine rich repeat containing 32
Lum lumican
Mdk midkine
Mmp9 matrix metallopeptidase 9
Pcdhl12 protocadherin 12
Rabl2 RAB, member of RAS oncogene family-like 2
Sfrpl secreted frizzled-related protein 1
Sfrp2 secreted frizzled-related protein 2
Slcl4al solute carrier family 14 (urea transporter), member 1
Sponl spondin 1, (f-spondin) extracellular matrix protein
Tacl tachykinin 1
Thbs2 thrombospondin 2
Tnc tenascin C
Tnf tumor necrosis factor
Tnfaip6 tumor necrosis factor alpha induced protein 6
Tnn tenascin N

Fi, WA < MY oy 7 ZBEEE S 27 M, HE) LA MEGRE T (12 8, BF) O A E R L. FEE CGRP &
substanceP &I BT 2 @15 T (2, KA ESH).
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% 2. itk O LR EH LA T 1 & 2 BT
2 UL BREBUR T U fil 1 (436 T 49 18)

GeneSymbol GeneName
Atplb2 ATPase, Na' /K" transporting, beta 2 polypeptide
Gpch glypican 5
Npnt nephronectin
Pla2g4d phospholipase A2, group IVD
Slclba2 solute carrier family 15 (H" /peptide transporter), member 2
Slc24a2 solute carrier family 24 (sodium/potassium/calcium exchanger), member 2

i, fifest=< by 7 ZBEEE T (2 1, ) SR REEIR T 41, BT OAERLUT.

% 3. Mtk D eI M B AL T 1 W T 2 521 BB U 78R (28T 392 1)

GeneSymbol GeneName
Agrn agrin
Atpbv1g3 ATPase, H' transporting, lysosomal V1 subunit G3
B4galtl UDP-Gal: betaGIcNAc beta 1, 4-galactosyltransferase, polypeptide 1
B4galt7 xylosylprotein beta 1, 4-galactosyltransferase, polypeptide 7 (galactosyltransferase I)
Clqgtnfl Clq and tumor necrosis factor related protein 1
Cacnb3 calcium channel, voltage-dependent, beta 3 subunit
Chpf chondroitin polymerizing factor
Chstl carbohydrate (keratan sulfate Gal-6) sulfotransferase 1
Chstb carbohydrate (N-acetylglucosamine 6-O) sulfotransferase 5
Cibl calcium and integrin binding 1 (calmyrin)
Cnrl cannabinoid receptor 1 (brain)
Crebb cAMP responsive element binding protein 5
Ephb4 Eph receptor B4
Gabrd gamma-aminobutyric acid (GABA) A receptor, subunit delta
Gmppb GDP-mannose pyrophosphorylase B
Grml glutamate receptor, metabotropic 1
Gstm2 glutathione S-transferase, mu 2
Icam2 intercellular adhesion molecule 2
i1 interleukin 11
I117ra interleukin 17 receptor A
Illrn interleukin 1 receptor antagonist
1125 interleukin 25
[1tifb interleukin 10-related T cell-derived inducible factor beta
Ketd17 potassium channel tetramerisation domain containing 17
Kif27 kinesin family member 27
Kifba kinesin family member 5A
Kif6 kinesin family member 6
Kif9 kinesin family member 9
Kifcbb kinesin family member C5B
Krtapl-3 keratin associated protein 1-3
Lgalsl lectin, galactose binding, soluble 1
Mark4 MAP/microtubule affinity-regulating kinase 4
Mcpt9 mast cell protease 9
Mgath mannoside acetylglucosaminyltransferase 5
Mrc2 mannose receptor, C type 2
Nrba2 nuclear receptor subfamily 5, group A, member 2



Oscpl
Pcdhl17
Pcdhbl
Pglyrp3
Plod3
Prssb3
Rabs3ill
Rab711
Rab8a
Slcl2al
Slc13ab
Slcl6a2
Slcl6a7
Slcl7a3
Slc27a3
Slc30a7
Slc35f4
Slc38a6
Slc38a8
Slc39ab
Slcba7
Slc9al0
Slcolab
Sparc
Sulfl
Sultldl
Sult2a7
Trpm6
Uaplll
Ugcg
Xecll
Ywhaq

organic solute carrier partner 1

protocadherin 17

protocadherin beta 1

peptidoglycan recognition protein 3
procollagen-lysine, 2-oxoglutarate 5-dioxygenase 3
protease, serine, 53

RABS3A interacting protein (rabin3)-like 1

RAB7, member RAS oncogene family-like 1
RAB8SA, member RAS oncogene family

solute carrier family 12, member 1

solute carrier family 13 (sodium-dependent citrate transporter), member 5
solute carrier family 16 (monocarboxylic acid transporters), member 2
solute carrier family 16 (monocarboxylic acid transporters), member 7
solute carrier family 17 (sodium phosphate), member 3

solute carrier family 27 (fatty acid transporter), member 3

solute carrier family 30 (zinc transporter), member 7

solute carrier family 35, member F4

solute carrier family 38, member 6

solute carrier family 38, member 8

solute carrier family 39 (metal ion transporter), member 5
solute carrier family 5 (choline transporter), member 7
solute carrier family 9, member 10

solute carrier organic anion transporter family, member 1a5
secreted acidic cysteine rich glycoprotein

sulfatase 1

sulfotransferase family 1D, member 1

sulfotransferase family 2A, dehydroepiandrosterone (DHEA)-preferring, member 7

transient receptor potential cation channel, subfamily M, member 6
UDP-N-acteylglucosamine pyrophosphorylase 1-like 1

UDP-glucose ceramide glucosyltransferase

chemokine (C motif) ligand 1

27

tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, theta polypeptide

i, Milast =< Y v 7 ZBEE LS (28 1, HE) LA BEE LT (40 4, #&F) O A ZIRT.



% 4. MR O T RIS IS IEBHLA T 2 W H T 2 £5LL BN U 72827 (28T 341 )

GeneSymbol GeneName

Accnl amiloride-sensitive cation channel 1, neuronal (degenerin)
Adamts18 a disintegrin-like and metallopeptidase (reprolysin type) with thrombospondin type 1 motif, 18

Cckbr cholecystokinin B receptor

Ccr9 chemokine (C-C motif) receptor 9

Cdh10 cadherin 10

Cdkl1 cyclin-dependent kinase-like 1 (CDC2-related kinase)

Chrm4 cholinergic receptor, muscarinic 4

Clecl6a C-type lectin domain family 16, member A

Coll2al collagen, type XII, alpha 1

Csnk1g3 casein kinase 1, gamma 3

Cxcl10 chemokine (C-X-C motif) ligand 10

Esrl estrogen receptor 1 (alpha)

Faah fatty acid amide hydrolase

Fndcl fibronectin type III domain containing 1

Fut7 fucosyltransferase 7

Fut9 fucosyltransferase 9

Gabra2 gamma-aminobutyric acid (GABA) A receptor, subunit alpha 2
Galnt14 UDP-N-acetyl-alpha-D-galactosamine: polypeptide N-acetylgalactosaminyltransferase 14
Gpx6 glutathione peroxidase 6

Hifla hypoxia inducible factor 1, alpha subunit

Igfl insulin-like growth factor 1

1122ra2 interleukin 22 receptor, alpha 2

114 interleukin 4

Ilkap integrin-linked kinase-associated serine/threonine phosphatase 2C
Irx3 Iroquois related homeobox 3 (Drosophila)

Itgb3bp integrin beta 3 binding protein (beta3-endonexin)

Kenjl0 potassium inwardly-rectifying channel, subfamily J, member 10
Kcnk9 potassium channel, subfamily K, member 9

Kenvl potassium channel, subfamily V, member 1

Kctdl1 potassium channel tetramerisation domain containing 11
Kif12 kinesin family member 12

Kif17 kinesin family member 17

Kif2a kinesin family member 2A

Kif2b kinesin family member 2B

Kif1l Kruppel-like factor 1 (erythroid)

Krt71 keratin 71

Krt9 keratin 9

Krtapl6-7 keratin associated protein 16-7
Krtap20-2 keratin associated protein 20-2

Mucl9 mucin 19

Muc4 mucin 4

Nab2 Ngfi-A binding protein 2

Nlgn3 neuroligin 3

Pla2g3 phospholipase A2, group III
Prkch protein kinase C, eta

Rgs3 regulator of G-protein signaling 3
Rptn repetin

Scgb3a2 secretoglobin, family 3A, member 2



Scn3a sodium channel, voltage-gated, type III, alpha

Slc1bab solute carrier family 15, member 5

Slcl6a4 solute carrier family 16 (monocarboxylic acid transporters), member 4
Slc22alb solute carrier family 22 (organic anion/cation transporter), member 15
Slc22a20 solute carrier family 22 (organic anion transporter), member 20
Slc22a28 solute carrier family 22, member 28

Slc22a30 solute carrier family 22, member 30

Slc36a3 solute carrier family 36 (proton/amino acid symporter), member 3
Slc38ab solute carrier family 38, member 5

Slcbal2 solute carrier family 5 (sodium/glucose cotransporter), member 12
Slc7al2 solute carrier family 7 (cationic amino acid transporter, y~ system), member 12
Tnfsf8 tumor necrosis factor (ligand) superfamily, member 8

Ugt2b38 UDPglucuronosyltransferase 2 family, polypeptide B38

RITE, WS < b oy 7 ZABEEE T (21, §F) LA ULE R (40 A, ) O A ER L.

2 5. itk O BRI A AL T Tl ie & BRI 2 i LT 1 & 28T
e U2 5Ll Lo BRI WL & A s o 7ol a1 (AT 78 1)

GeneSymbol GeneName
Clqgtnfl Clqg and tumor necrosis factor related protein 1
Collbal collagen, type XV, alpha 1
Collbal collagen, type XVI, alpha 1
Fndcl fibronectin type III domain containing 1
Gltld1 glycosyltransferase 1 domain containing 1
Igsf10 immunoglobulin superfamily, member 10
Kif6 kinesin family member 6
Krtap4-2 keratin associated protein 4-2
Nrba2 nuclear receptor subfamily 5, group A, member 2
Pcdhl protocadherin 1
Uggt2 UDP-glucose glycoprotein glucosyltransferase 2

i, fist < by 7 ABEELF (98, ) LA RELEIR T
(2 fH, #&F) DHERLTC.

% 6. itk @ e RIBUL LA < T-ifrite & SRR 2 i LT 2 B H T 2 5Lk
FBUIEIMAIL S N 78 T8 AL T (28T 36 )

GeneSymbol GeneName
Adamtsl2 a disintegrin-like and metallopeptidase (reprolysin type) with thrombospondin type 1 motif, 12
Adamts19 a disintegrin-like and metallopeptidase (reprolysin type) with thrombospondin type 1 motif, 19
Adora2b adenosine A2b receptor
Coll2al collagen, type XII, alpha 1
Coll4al collagen, type XIV, alpha 1
Fgflb fibroblast growth factor 15
Igfbp3 insulin-like growth factor binding protein 3
Mucl6 mucin 16
Pcdha9 protocadherin alpha 9
Slc35d2 solute carrier family 35, member D2
Ugt3a2 UDP glycosyltransferases 3 family, polypeptide A2

T, fMilst =~ Y v 7 ZBEGELL T (9 1, ) LA BRI T (2, fkF) O A EIR LI
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T itk D LR IBUE A BT AL T AN S BER R A ik LT 1 &
2 18Tk U T 2 Rl RSB U 78R F (42%8 T 66 1)

GeneSymbol GeneName

Adamts2 a disintegrin-like and metallopeptidase (reprolysin type) with thrombospondin type 1 motif, 2
Coll4al collagen, type XIV, alpha 1

Col6ab collagen, type VI, alpha 5

Ecml1 extracellular matrix protein 1

Emcn endomucin

Fzd6 frizzled homolog 6 (Drosophila)

Gbp7 guanylate binding protein 7

Gdf10 growth differentiation factor 10

Icaml intercellular adhesion molecule 1

Igfl insulin-like growth factor 1

Kcenk3 potassium channel, subfamily K, member 3

Krtapb-4 keratin associated protein 5-4

Krtap8-2 keratin associated protein 8-2

Lrgl leucine-rich alpha-2-glycoprotein 1

Lrrcl8 leucine rich repeat containing 18

Mmp8 matrix metallopeptidase 8

Tnfaip2 tumor necrosis factor, alpha-induced protein 2

Tnfrsf14 tumor necrosis factor receptor superfamily, member 14 (herpesvirus entry mediator)
Tnfsfl1 tumor necrosis factor (ligand) superfamily, member 11

I, MilSt =~ Y v 7 ZBEGELL T (16 (8, HF) LA MEER T (3 fH, &) OAZR L.

2 8. 1l ® DRG Mk T 18 & 2 8 Tulife U T 2 f5LL L FEBIHIM U 7L (28T 4 1)

GeneSymbol GeneName

Cd163l11 CD163 molecule-like 1

Grin2a glutamate receptor, ionotropic, NMDAZ2A (epsilon 1)

Cckbr cholecystokinin B receptor

Slc35d1 solute carrier family 35 (UDP-glucuronic acid/UDP-N-acetylgalactosamine dualtransporter), member D1

kT 1398 A PR AR 12 7R (3 ). Miledh = b Y v 7 ZABEEIR 3 A o T

9. it D DRG #lfk<T 1M & 2 M Tl LT
2 B BRBURF U 72851 (488 3 1)

GeneSymbol GeneName
Olfr1535 olfactory receptor 1535
Epcam epithelial cell adhesion molecule
Ankrd2 ankyrin repeat domain 2 (stretch responsive muscle)

HEEMES = by 7 XABEEG 2 RT



# 10. 1l ® DRG #l#&T 1 H T 2 5L LAEBUHM L 728157 (A2F6T 156 1)
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GeneSymbol GeneName
Abpz androgen binding protein zeta
Adam22 a disintegrin and metallopeptidase domain 22
Adamdecl ADAM:-like, decysin 1
Adamts18 a disintegrin-like and metallopeptidase (reprolysin type) with thrombospondin type 1 motif, 18
Adrb3 adrenergic receptor, beta 3
Cacng?2 calcium channel, voltage-dependent, gamma subunit 2
Collla2 collagen, type XI, alpha 2
Col2al collagen, type I, alpha 1
Cpn2 carboxypeptidase N, polypeptide 2
Csfl colony stimulating factor 1 (macrophage)
Egflam EGF-like, fibronectin type III and laminin G domains
Flrt3 fibronectin leucine rich transmembrane protein 3
Fst follistatin
Hif3a hypoxia inducible factor 3, alpha subunit
I127ra interleukin 27 receptor, alpha
119r interleukin 9 receptor
[1tifb interleukin 10-related T cell-derived inducible factor beta
Itgab integrin alpha 5 (fibronectin receptor alpha)
Kenk16 potassium channel, subfamily K, member 16
Kctd8 potassium channel tetramerisation domain containing 8
Kif2c kinesin family member 2C
Krt76 keratin 76
Lamb3 laminin, beta 3
Matnl matrilin 1, cartilage matrix protein
Mepe matrix extracellular phosphoglycoprotein with ASARM motif (bone)
Ostn osteocrin
Prg4 proteoglycan 4 (megakaryocyte stimulating factor, articular superficial zone protein)
Slc22al4 solute carrier family 22 (organic cation transporter), member 14
Slc39all solute carrier family 39 (metal ion transporter), member 11
Slc6al8 solute carrier family 6 (neurotransmitter transporter), member 18
Tegfbrl transforming growth factor, beta receptor I

i3, filst =~ Y v 7 ABEGELLF (17 M8, F5) LA BELE LT (13 M, &) A ZR L.



% 11. flitk® DRG #HkT 2 BH T 2 (5L BB U 72 a2+ (48T 181 {H)

GeneSymbol GeneName
Adam18 a disintegrin and metallopeptidase domain 18
Atp4db ATPase, H /K" exchanging, beta polypeptide
Ceslb carboxylesterase 1B
Ctsr cathepsin R
Egfl6 EGF-like-domain, multiple 6
Fgfll fibroblast growth factor 11
Fsd2 fibronectin type III and SPRY domain containing 2
Fut9 fucosyltransferase 9
Has2as HAS2 antisense RNA (non-protein coding)
Ifnab interferon alpha B
I112rbl interleukin 12 receptor, beta 1
119 interleukin 9
Itih1 inter-alpha trypsin inhibitor, heavy chain 1
Lrrc6 leucine rich repeat containing 6 (testis)
Olrl oxidized low density lipoprotein (lectin-like) receptor 1
Pcdh1b protocadherin 15
Rab25 RAB25, member RAS oncogene family
Slc22a26 solute carrier family 22 (organic cation transporter), member 26
Slc24a4 solute carrier family 24 (sodium/potassium/calcium exchanger), member 4
Slcolb2 solute carrier organic anion transporter family, member 1b2
Slcobal solute carrier organic anion transporter family, member 5A1
Tnfrsf13b tumor necrosis factor receptor superfamily, member 13b

R, Milst =~ Y v 7 ZBEGEIL T (13 (8, HS) LM A MEER T (8 fH, &) OAZR L.

# 12. ifi#& @ DRG H#lk TPt S pEER R 2 L T 1 & 2 i LT
2 REUL Lo SBIEEINAS L 5 1780 - 728151 (28T 6 1)

GeneSymbol GeneName
Clnk cytokine-dependent hematopoietic cell linker
Foxr2 forkhead box R2
Gm11545 predicted gene 11545
Krtap4-1 keratin associated protein 4-1
Pdcdllg2 programmed cell death 1 ligand 2
Trank1 tetratricopeptide repeat and ankyrin repeat containing 1

HFR, MiEs < Yy 7 2B 2R (1 ).

7% 13. #it5 © DRG #k < ol & BBt £ i LT 2 8 H 2 5L Lo
FEIBEINAS L & N 7800 - 72E 15T (2 1)

GeneSymbol GeneName
Slc27a2 solute carrier family 27 (fatty acid transporter), member 2
Galnt6 UDP-N-acetyl-alpha-D-galactosamine: polypeptide N-acetylgalactosaminyl transferase 6

kT3 S BB IR 2R T (1 ).

% 14. it O DRG % < Tt SHREEHM A K LT 18 E
2 JE i LT 2 5L BB U 7R T (2 1)

GeneSymbol GeneName

Lif leukemia inhibitory factor
Maspl mannan-binding lectin serine peptidase 1
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#£ 15. RT-PCR IZH W2 7 5 1 = —DHHI (49 1)

GeneSymbol GeneSequence GeneSymbol GeneSequence

Adamts9 F: AGGCTGCAGGACTCAGCACA Itgb8 F: AGATTGCTGCTGGTGATGACAGA

R: AGGTCCCAAAGTGGCTCCAA R: GAAAGTTGGCCTAATGACGGATG
Ambp F: AACACTGCCAGATATCCAGGTTCA Itih1 F: GAACCTGGTGTGATCCTGAACCTA

R: GTGCTCACGCTCATCTTGTCCTTA R: CCGAAGTATGTGCTCTCGTGTTG
Ankrd2 F: GCAGAGAGCCACAGAGCTCATC Lox F: GAGTGGCTGAAGGCCACAAAG

R: AGGCGCTTCTCTTCCTCTAGCA R: TGTCTGCCGCATAGGTGTCATAA
Atf3 F: GCTGCTGCCAAGTGTCGAA Lum F: ATCCTTGCTCGAGCTTGATCTCT

R: CGGTGCAGGTTGAGCATGTATATC R: AGACAGTGGTCCCAGGATCTTACA
Cacna2dl F: TATCAGCACGCAGCAGTCCA Mdfi F: AGCAGGCTCTGAACAGCATTGA

R: AAACTTCATCTAAGGCACTTGTCCA R: GCTGGAGCCATTTGGCAGTA
Camk4 F: GTGCTCATGAAGACAGTATGTGGAA Mdk F: TAAGCCCTGCACCTCCAAGA

R: CTACAGACCACATGTCCACCTCAG R: AGGACAGGCGTGATTGACAGA
Cckbr F: GTGTCTCCCTCCTCAACAGCAGTA Mmp3 F: ACTTTGACGATGATGAACGATGGA

R: CATCAGAAAGATCACCGCATAAAGG R: TTCATGAGCAGCAACCAGGAATAG
Ccl6 F: CTTTATCCTTGTGGCTGTCCTTG Npy F: CGCTCTGCGACACTACATCAAT

R: GCTTGATGCACCCACCACT R: TGAGATGAGGGTGGAAACTTGG
Cde3ll F: GCCATGAGGACAACGCTCTG Nrpl F: AGCTACTGGGCTGTGAAGTGGAA

R: CTCAGATTGCCTTGGTCACCTTC R: TGTGAGCTGGAAGTCATCACCTG
Cd44 F: CCAGCCAGTGACAGGTTCCA Ntsrl F: CCGTTGATGTCTTGATGCTCCTA

R: CTGCGTAGCGGCAGGTTACA R: ATGACCTGGCCGCAAGCTA
Cdhr3 F: CCAGATGAACTCTGTCTTTGATGGA 0Ofr1535 F: TGTGAAGTTCCAGTGATGCTGAAG

R: AATTCGGCAGCTGGGTTAATG R: GTGAGAGCCACAGGTTCCAAAG
Clcab F: CCAGCTCTTGCAAACCTTACCTACA Pacsinl F: AGCAGATCATGGGTGGCTTC

R: TCACTCAACAGCAAGATCTCAGTCC R: TGCTCAGGTGTGACCGATTG
Collbal F: GGACAGCCTGGACTTGATGGA Prkce F: TGCCACGAGCTCATAATCACAA

R: TCGCCAGCCGAACCATTAG R: GACCCACAGTGATCGCAGAAG
Collal F: GACATGTTCAGCTTTGTGGACCTC Scn3a F: AACTTGGTGCCATCAAATCCCTAC

R: GGGACCCTTAGGCCATTGTGTA R: GCACCAACAAGAGCGTTCACA
Collba2 F: CATTGGTCCACCTGGTGAAGA Sfrp2 F: AACGACATCATGGAAACCCTTTGT

R: AGGTAAACCATCAGACCCTGGAA R: CACGCCGTTCAGCTTGTAAATG
Dbh F: GACCGGCTACTGCACAGACAAG Slc24a2 F: CAGTGTCATAGTGGCCCGAAAG

R: CGTCAGGTGTGTATGAAGCTGAGA R: GCTGACAGTCACTGGGCTGAA
Epcam F: GGATCATCGCTGTCATTGTGG Tank F: GTAAATACGTTCCCACTTCAAGACC

R: GTTCAGCACTCAGCACGGCTA R: AAAGCTCTTGACAGAATTCACACAC
Gabrg3 F: ATGTTAACAGCATTGGTCCTGTGTC Thbs2 F: TGTGTGCTACTAATGCCACCTACCA

R: CCACCATGTTGCTGTTCAGAGTTAG R: GTCACAAGCATCTCCGATTCCA
Gatab F: CAGCAGTGGCTCTGTCCCTATG Timpl F: GGAACGGAAATTTGCACATCAG

R: AGGCCGTCTTGACCTGAATACTTG R: CTGATCCGTCCACAAACAGTGAG
Gfap F: AGCTAGCCCTGGACATCGAGA Tnc F: GAATTGCTCCCAGCATCCGTA

R: GGTGAGCCTGTATTGGGACAAC R: CGTCTGGAGTGGCATCTGAAAC
Glra2 F: AACGATGACCACCCAGAGTTCAG Tnf F: ACTCCAGGCGGTGCCTATGT

R: CGTATTCCAGTAAGGCAGCAAACA R: GTGAGGGTCTGGGCCATAGAA
Grial F: GGCCATGCTGGTTGCCTTA Tnfaip6 F: GAAGCTCGGGCTGGCAGATA

R: CTTCATTGATGGATTGCTGTGGA R: ACAGTTGGGCCCAGGTTTCA
Grin2a F: ACCTCGCTCTGCTCCAGTTTG Tnn F: CCAAGTGGCATCCAGCAAAG

R: TCCTGCCATGTTGTCGATGTC R: GGTTGGCCAAATGGCAGTTC
Hasl F: GTGTCCTGCATCAGTGGTCCTC Vcan F: AGCAAACAGCATCTTGCAGGTC

R: TGGTTGTACCAGGCCTCCAAG R: CCATTCAGGCGCTTCGTGTA
Has2 F: TGTGGCCTAAATGTGGCAGAC

R

: TCGCCCATGTAAACATCACTAACAG
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