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IATTRT R IR B8 R 22 S 5 KT I R 52 A2 1) 383 A 73 S A O, AL T 52 i g
i 75 S SR S R ATY G At — 2D W T A SO T R & Han-SV 25 iR,
XF 1004 22 DU 20 Fi5e 27 f T 4 e AL SCHR 7 M- (Genome-Wide
Association Study, GWAS) , #RIFZMNR TR (RJBE AR e . 2o 0 He DR Y i kb
M EES G, LEEH 5,406,165 M8 . GWAS #iT)a, A 4 MR ABUEAE
BEMALA (P-value<0.05) , 72502 B-5 2 20, NT&EK MixB. H:/RE &
R -3-H5-2-CUF R (BM2HD o AW EE T =P i o id F e - R 850
B, 20702 ORSAL/B-4% 2. OR4D6/4F: KBS # UL M OR51B2/3M2H. I4F,
BFFCE ORI T 2R IR B R -3 T OG G B-4 1 2 A SA5 5 6 TR 32
A% K ORSA2 AT ORSANT HMG 581X I, A& =Rk K0 B AL
rs59861908. rs7120797 F rs7119928; A T FAE MixB & AHIAH AL AL 1s11655599
JENLT TNRC6C FI SEPTING A [A] (3G 5 1 X 35k . 25 b, BN ARSI
AL B AL T 37 B B IR AR o

R AR, W2 AR, SRR T, DURARE



Abstract

The differences in people's perception of odors are related to the genetic variations of
their corresponding olfactory receptors, but the genetic basis influencing olfactory
perception still needs further research. Based on the high-quality Han-SV reference
panel, this study conducted a Genome-Wide Association Study (GWAS) on 20
olfactory phenotypes of 1,004 Han people to explore the genetic variations affecting
olfactory phenotypes. After imputation and quality control, a total of 5,406,165
variations were identified. After GWAS analysis, there were significant loci (P-value
< 0.05) for a total of 4 phenotypes, namely B -ionone, artificial flavoring MixB,
galaxolide and trans-3-methyl-2-hexenoic acid (3M2H). This study replicated three
previously reported gene-phenotypic associations, namely OR5A1/B - ionone,
OR4Dé6/galaxolide, and OR51B2/3M2H. Furthermore, the study discovered for the
first time two new groups of gene-phenotype associations: The 3 - ionone
perception-related signals are located in the enhancer regions of the olfactory receptor
genes OR5A2 and OR5ANI, containing three genome-wide significant loci
(rs59861908, rs7120797 and rs7119928); The sensory-related locus rs11655599 of
artificial flavoring MixB is located in the enhancer region between the TNRC6C and
SEPTINY genes. In conclusion, this study provides a new theoretical basis for the

human odor coding mechanism.

Key words: Odor Perception, Olfactory Receptor, Genome-Wide Association Study,

Han Chinese Population



1.1 M5 REY

WS AE N SR R R GE, BRI IR N RAE BAR A Ar . RO SSE g ot
SREHE YIS TN IR F U that, B TEAL 22 R R EEAEA,
NFMURR 0k, FE B AT N SR, Lot 55 i s g a2 5 i
MR,

WL JERANAE A AR TR 22 S AR OK, 0 TR R, — 890 AT BEX B Bl = B e
71, BEERANENZARMN, AT AR AN AN R SRR T, HP= AR AN R 9 it
JEBT, N i P B AR M 5 38 A A SR VR R R AT SR ALV BB L FRAT T B R AR AN IR 52
PRTE SRR A BIAE R

W5 5244 Colfactory receptors, ORs) & 6t BTAS ISR AL A4 (1 2R (1 I 5K ik »
HH EE T HoAth 2 B 5B AT S s /KPR 2 % A8 R HIB) L E 800 4 OR FEA 1, K2 30%
(AT S NAE AN N PR 22 0, — A OR BE IR 9848 3k T RE R X L) OR
AR IR, BRI SRR . 125 NIk, CHETFESAERY, AR ZE R
5 K I 0 52 A 1 384 2 S R D TIION {51 G <0k 52 4« OR7D4 TE A4 41 R Ak i 5 i
A I B B B, E AT, OR7D4 3 [ (¥ JAR A 15 AT Xl s T A e
A ) UM R 07 A 22 00 7E ORS1B2 2RI T 5 A KM A
TR R -3 HIE-2-CUEIR (AM2H) AHSRHAE R, AHEFL B £ T 10 Fif
SR, RFCNATXS FLRENBE ST R 22 L, E SRR TR
1.1.1 B-36F =K (B-ionone)

LAWY “lonone” , IXAMASKIE T A5 IE1E “iona” , AP M
ERN2, BB R S YOR R W RERY R A A N B
WAL, HAl, B-8P Wi 2T ad &K BERK. Aot 55 H
A, BRI A2, BAERIA 100-1000 AR,

1.1.2 R B% (Galaxolide)

BSFAAEITT o A TLREEAL: KIRE, ZH, AESEIS. (S ARBYR E B

MEWIFRE, BRI ECERF A S Es 3 AR, (HHSRE e AR AL 10 8 B AR 3 ——

1



—FhETE . IR LA R BRI AR RGN, KRN B
BN RE WO S — R I AR B A, (BB IR AR, A ENL I AT Re
BN TR, AT RETC IR AN — PR e B & L S, (B A RN
B ABEEF LA Uo7,

ARSCUAHE AR B I T G, X — R LR R B S, BN E A REOE
ORSANI %2k, 1M ORSANT 5244 T UE BT /N BB AN HoAth BS A fb & 48 0 E 32
(18]

1.1.3 RR-3-FHE-2-OJFR (3M2H)

FITA T LN ) B AR 7 B RLFEAT A P9 AU, (NS A 8 L) 3 T L
PR ENIO), FEAGER 2 AE SR R, ARRRTE NSl i b BATRE R AL, PTRR
SNSRI  TOAR I PR ORI RARAL 1 4 217 . 3M2H A4 SRR KL 5 )
220, (HER R P ERR o AR 25%MAMALELE 3M2H 4R
SRR R 22324) et SM2H B AR SR AN A DSBS AR, KR AL SE AT NI S
PRIRB R AR T K B A

1.2 Han-SV S AR

RN LEHAEF (Structural Variation, SVs) SR REEEY), FHE LY
W R I A . (H T HEAR A BRG], SVs 75 4k K 4 SR 7¢
(GWAS) ARG RS FIH . T, REHEY T — 2R ET SVs
(PR H HAE R S R (Han-SV) , $&H5 7ok H 943 LUK 32,603,300
MNHAZHFER 2 A1 (Single Nucleotide Polymorphisms, SNPs) . 3,180,227 4N/
BeJ A4E N\ (Insertions and Deletions, InDels) BLA 172,569 4 SVs. MRBZLIT &
BT P ANR A A B, TR MG 07k, B AR B o Y AR
MYETE TR Z R R I BEIA B R R0 BUKF, I H 5SS 5 7 5 A 1,
SNPs. InDels Hl SVs [ 5455170 R AR AR B 2 T . AL, 5971 1000
NIEKHSH AL, Han-SV 545822 A AEAE = 0 &1 SVs kb
(Imputation) #EFEFAFLA L, A SVs b R IE = 31%.

BbAk, ASHE TR Han-SV 22 TR T I A FL 50808 2 v T DU N\ B
W AA BEMRE, EEET AZEREAER (1000 Genomes Project, 1KGP) %%



Gt 2 H TN RIS DURBHA M 5 A IR, il 1KGP &5 208
BIPOBREARS), T Han-SV 55 943 Bl D05 AR MK I 5 2ot , 6 58 f Hh 52
FEDUR NFE) GWAS 73 #7 -

PRI, ASHIE FE 3 5 5 B 1 Han-SV 235 T BURT S8 BT 42 22 0T 72 P i 20
FimsL 50 e R EAT A BT, HRS T AR AE S IBAR A7 R
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2.1 BIERIE S B
2.1.1 MGERBBEERNE

AW FAE A Li S AR R0 7 3R ot R A . Bk T —
BEILBAF, f05 1004 ZEERYLE 18 55 55 % 2 Al ffok | w3 L i e AN BA
FIRfF s ERFERE Ch E i) B R S kR T S 55 1A
18 R0 Z B HE R T A EMLSE ThREBR IS 102 53, HAAHERR bR G5 R
IR SRPEZGY) . FRAEBEIRTT T ARBCLEAM . B S pom Gk
T R SRR SE R ) A S AR E TR AR TR IR AT K
Wi SRR RS 1A PR E . SR B ARSI . AT
FYBAGTT S0 TR O AT R B S R B PO B T i v R R B
DTSSR, DLRAE T RE SIS 1 245 o

SR T | mL AR SRF AR HEL B L 2 (ETRA, Germany) #H4T
MSEIR . SR Fxt 11 RSk (5 10 FsivRE vk AN 1 FhEE A HET 9
ST, SR 100 23 BERPEAT D3V 5 o BRI AL S ALY 100 4452
W BV PR CAVE Al A5 R . A s i (e 1 P SR, HeR
BEAT AT — B b . TR F R REZ S, W8 IR VE o ey
1-10 FIEHHT (=HKomE/ M, 10=f&m) , FHBEDIH BT
B BT 20 AR BIEERE (10 Fh OBk 158 BE P43 AN REART 0 BE V23D o

AR IEAI 10 PR AL E 8 Tl B — 7T/ WR A : AE)7 i  Androstenone)
B-£ % £ fiji ( B-ionone) « C.lZ (Caproic acid) - i 3X-3- C4-1-F% ( Cis-3-hexen-1-01) «
R B# A (Galaxolide) « J 3 -3-H 3E-2- V&R (3M2H) « 25 (Decylaldehyde,)
WS IR AE (Galbanum oxathiane) 1 2 F B EA ) A ] £ (1) S 4 B2 7= it v 4
R R RE A A (MixA f1 MixB) , L MixA BE S8, E AR
SZWM; MixB S EAL, EWMRZVOE . B SRR A8 A — B a4
HH =8 (MCT) MR R4 g . HIAIREH 14 24T T BT T
B F e,



2.1.2 EFRABEHERES B

{81 F MagPure blood DNA KF i/l @2 N2 5% (N=1,004) MLIEFEAS )2
K140 DNA, J# ] Illumina Infinium Global Screening Array (GSA) 5 Fi %R
BEATHE M, O &I 710,000 M7

DNORIEJE 52 GWAS 23 BT (R PR AT 520k, 27 50 75 0T 22 DR ZH B 24T 7™ 4
(R AR, R AT P BUEh R PR ZE SR N R R IR . X —id
FE{E A PLINK (v1.07) #fF.

B, A AR ANMAFIRL AR R . HEBRTE T A FEA B R Z KT 0.02 A7
RRARAT R Z KT 0.02 IIFEA

HR, HTFEFAEARERK (N<10,0000 (ELT, FHASS5ERA WK
BT Gt DS, R RR MR AR e, BRIV IR S i R AT e

(Minor allele frequency, MAF) /T 0.05 ] SNP £ 55 .

B M S AN s e 3R A1 #8167 (Hardy - Weinberg equilibrium, HWE)R[!

P-value fH/NT 1x10°° 7 5.

2.2 R AERN S R ]
2.2.1 FEEF RS

JE G 3 R R R DL 3 il #% 58 (Binary File, Bfile) f#%4%, 1 %cH] BCFtools
W SCA AL B R AT AN IT R 1) VCF 6 2C

A Han-SV Panel NZH% MM, {F Beagle (v5.4) B0l Ik DA 204 4 dh A7 2k
DI ¥R . Beagle B BESEMPI A EAD, BT ARAE AT AHALE ), T
e O 5 2 TSRS R 5 R B 23 2R (R A i A T+ b
2.2.2 ERFRIEANGE ROVl 5 B

Dosage R? (DR?) #& VP4 = R RY A #h 07 52 1) S 24 b, BUEEHET 1 R B4
AMFTHER P AR 200 S ORUE SR R AN BT &, AW FUNBR T DR2 B/ T 0.7 AL
o

SERGER AN G, T EEAT — O R R ER A B R AR T
0.02 FIAL FLBA S SRR FE KT 0.02 BIREA, JFidiiE T MAF /M T 0.05. HWE



P-value fH/NT 1x10° I . FiEEH G, JLYXEH 10,364,648 N8 547 55 H
T GWAS 2.

2.3 GWAS 27

AN I IR S B AR AT R i (PCA) , GEHHT 10 Mgt L 3
FRIE AR & . A GCTA B (v1.94.1) Xf 20 MM (45 10
T SR (1 588 P 5 50 B (R T D0 BV 43D HEAT GWAS 43 #T. A GCTA 3 it
HIRALMAER (fastGWA-mIm) AT KRER 4T, 207508 W R M 85 06 &
FiFE (genetic relationship matrix, GRM) X FFA [B] 33 AL AH St HE AT A . S54E 4
BERUAHLE, fastGWA-mIm MY REFEHIRFIA ) =, I0BE 2 2R TH R IR R 24 4
I 7 BB GWAS S5 R R BB E Y p < 5%108. GWAS 7375,
ffi ] LocusZoom L A% GWAS 25 R iEAT I #AL , £ 8 5151 A1 QQ . = ,
ik FUMA “F & 1) GENE2FUNC B AT BE K D)5 & 240 A, DAl 4 BE DN 20 4
FEAOLR (p<5x10) IS AH I8 e 1) 7 £ DG Ik o

2.4 J§ GWAS 27
2.4.1 FAE5HT

DA )38 A RS 5, (A Yang %I K1 GCTA-COJO J77%:1281%f
GWAS VLG BRI AT 46 b o 12050 AL IR A0 B35 A (p < 5x10°®)
ERUE 500 kb IXIRFHEATIZ B EACKAT T, DA BRI BP0 OIS = (T
oo ERUGEAR, IS AR FAL S AR THE, ik Az T
SENIAT T BT RIRAL A o S ZAUOR B AE 22 R AT 70 17 5 AT 2 4 JE DR A X 25 1k )
B (p<5x10%) MALRL, VEAMILEEN R
2.4.2 fE4ENL (Fine-mapping)

RS0 8 AL R RTE GWAS /T2 5, i FOER AR A7 . BT GWAS
MR EA SN —ER B IEMERERE S, BT REAE 5EIER R 7
FAAEERAFET RN 5, PRI T ZRE 40 E AL AHIEFE b s DL Smks 4l 7 oz TR,
FINEMAP (v1.4.2) 2, FINEMAP T H It #3011 2 Hi2: (shotgun stochastic
search) , AETE S A PR AR Jik DR 2 DXtk oo e e (07 R0 SR AR S o B TH B LY S B



e, HEE A AT HET, AR5 (credible sets) o« ASHEFEHT, E5EM
GWAS 25 B2 B H b5A8 7 1) beta (A S brifEie (SE) S54UdE, TRAF AN .z U
PRV HARIX SN BT A 728 A7 S BB LD AH G REUERE (), IRAF 4.1 SUA
SR )5 078 master FL & SCHF, G175 FINEMAP 4307 T 75 (N 240 i J5 8 FINEMAP
(v1.4.2) TR, HEED 95%/GR MR E 4.
243 BEN RRITIREER

DNARER L ORI 0 5 BRI R IA IS FE DGR, TR BT ThRRIERE
ANNOVAR AR B E A s R R CRAE, FFidid Gene.refGene Frid H:
SONA AR . AR R SR AR P, BEMSE A ThaE, iR
ANNOVAR 7T sl X TIEgmbS X (AL A, ANNOVAR W AE g b H 4L th 4
SENLE IR, AnidE L n RERZ A 1 BE A

Al T SR A AR A TG SR X . 2T GeneHancer 1
ENCODE 58 74/ #3031, BEDTools intersect I EB2GENT i 2 S< A i ik
ITAETALAR LT, ik 5 008 XA AR B AR AL, JRER IR et 5 1
A RE R IR [
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3.1 FEFR SRR ERE RS
3.1.1 EFRYHEMNEHRRRBG T

WEFCEASI E 1004 443K F HH E L O 2 5 3 R 6HE 7 BA B0 ) R 23
HAR AT IR AL AN . DR2ILIE S PR B H1 G, REMRAT 7 LR AR 7R 5
. JLEEH 5,406,165 MBS, HA 4,916,874 4 SNP,  HEAE F1 90.9%:;
HUN InDel, $E4 478,975 4, (L 8.9%; SV #&E A 10,316, [tk 0.2%.
2 R RBBHERIR

SZARE PR A A 10 Pl — IR BE SR EAT SR B AR S FE VP 43, 2%
RAF 20 HARHEAL S IR AEAE (10 PRI 58 FE PP 73 AT 10 it =R P e 150 F 07
50 o R o 2R A 5E BRIP4y, (BB AR, ARSI 100 4%
W AT E R LV B rT S (R R r=0.75) .

W

1

3.2 EERHAXB LR R

R I AR 22 AR WL A2 5, PO AU BRI BE4T GWAS 43 #r, IF
PALA BRI A RIME (p < 5%10°%) & R, 7E 20 Fpmue R Ay, RIAL
A VUFh R AEAE 25 SCTRAL R, IX DY MR AL IS 2 SR BE B RAE G R AR, J3 il
X B . N LA MixB. R EEA (Galaxolide)  xal-3-FHE-2-CUf%
B2 (3M2H) [ R AT, 500 RE A 5% 12 20 35 T 1A 1) 5 325 1P o) 4 P D B
(A=
3.2.1 B-EF =W

PURhR A, 5 B85 2 i 1) ot P SRk 1A O () 3R BRI 21 e 22 B3 7 i, 3t
A 423 4>, B8 402 /> SNP Al 21 /> InDel. S MK (B 1A) SR, BEAM N
AT 11 Yk b, HA SRS R 078 7 SUA 157943953, HmARil
[A4 OR4D6.

QQ K (B 1B) &R, /MM KNS, AR S S
fitr, TERE— D@ R BIEM R RS thah, FERAMKE T A
e VPN AR K AR B RO PR I 28 (1 B B AR . 24 A > 1 RhE SR A TE TR R R 3R
Rl R PR o 2R . BRI T R, BETFAEE A 80 5 A ER R 1
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Bt oor



(A50=10.991, Xi0=0.989, A1=0.999, Xo.1=0.996) , FTHIEAR I AAALE T W)
LR 02 T TR A &K .

A Y B 12

OR4DE "

observed -log(p)

o = m w & wu o

. - 3 '
. . - .
“ u ““ii*"."' R
5 : : i 4 8 >

expected -loga(p)

B 1 B-8 % ZHEE BRI GWAS 22 mEiEE QQ B

A. GWAS 73 Hr 45 RIS G . X Rt B Qe (i X, Y Bl & SNP KIS 5
gt B EME (Lh-logioP HER) o BL 5x10°8 M NG B &G AE (-
IREFRLRIRR) 5 BERINE] 423 NIAF) B3 EARME RS ARAL &, RHZ N
FAL G R AR BB SN, B. GWAS 453 QQ K. X B AFE IS TG
-logioP, Y HlA S BAE AR S 1 SEBRULINE -log1oPs TERENLIMAE IR KT, &
il 2.5%H0 97.5% A /AL SR T 95% BASIX IA] (KXiH) . 2y MAF 7
0.36-0.50 HIEHE A, HR & 18 MAF £ 0.23-0.36 IR &5, #6N MAF 7£ 0.12-0.23
IR 25, B MAF 1 0.05-0.12 FI%E A . Q-Q KA B4 AW .

FUMA VS RIZEEEEEMT (B 2A) BIR, GWAS 357 1 5 LA 5%
WPEAETE R OCHE, A HE REACTOME U F (1 W5 15 5 38 % 5 1 i o i i 2
DA K KEGG 4 e (Wi AL T d 1 o 1% 00 B 2R 7 OR5A2. OR5A1. OR4D6
H1OR4AD10, ¥gAme i 5244

gbAh, FERAAE (Gene Ontology, GO) HHENH (B 2B) Eon, Xt
FEERET 2GRN FD)Ee ORIE P <0.05) , BEFEEGEHM. %
PR gl

A Proportion of overlapping

genes in gene sets Enrichment P-value overlapping genes

KEGG_OLFACTORY_TRANSDUCTION
REACTOME_SENSORY_PERCEPTION

REACTOME_OLFACTORY_SIGNALING_PATHWAY }

LI 1T T 1 T 1 1 1

WQQ}Q}’\‘D%@""JW A |

~ OO OO o QO ~Y

FIESSSSSSES SSES
Proportion CooF

Proportion of overlapping

B genes in gene sets Enrichment P-value overlapping genes

GOBP_SENSORY_PERCEPTION_OF_SMELL —
GOBP_DETECTION_OF_CHEMICAL_STIMULUS
GOBP_SENSORY_PERCEPTION_OF_CHEMICAL_STIMULUS
GOBP_DETECTION_OF_STIMULUS_INVOLVED_IN_SENSORY_PERCEPTION -{




B 2 p-L T LHRERANREN GWAS EREWFEHR EESITE

A. @it FUMA H#) GENE2FUNC T. B X} B-£ % 2 i AH K B GWAS 45 ik
V) E RS E M. M Curated gene sets #diE FE, ZE U FE LS KEGG.
REACTOME. WikiPathways 44 . K Y SR R 035 & 45 09 L8 AH DG JE 2
X fiEoR, BRERESEFMIE. 5% PHE. UAZOESERN. 54 P |
PA-logio(f2 1E P E)FoR, RMUERKEEREE. BAEREIE PE <0.05 %
F4E; B. fiiH FUMA “F&11 MsigDB c5.bp (GO AWt fe) B, By
GWAS {247 s R AE V) 2 T B

3.22 ANTHH MixB

5N TAK MixB 38 BB SR B0 GWAS 25 R i Ui 2] 1 A 82
PR LT 11 S taik . B AR (B 3 A EIR, HEARin &R AL T LINC01973.
Q-Q ¥l (B 3B) /R, ARZHE AL PERMNIISI 0, DB FAL S
FEAREE PAE, RS RKEIXE, Xeehr g oA TRE AR, TR & Bt
KEME 5o BEHEAEHI T ER, BTARE S EHER MMESET 1 so=
0.992, Ai0=0.990, Ai=1.000, Ao.1=0.999) , FIAEFEAAAE B E AN Z
BB AR R BT REA I, ZRA AR O & BN W) A
I B .

A uNCo1973 B

1 expected -logso(p)

& 3 ANTL&EH MixB RIEBAREK GWAS 73 21 &5 QQ K
A. GWAS S5 R (1 S el . X e AL AR XI5, Y Rl Ak AR S % SNP SKIR(E 5
I T2 B 2 (Bh-logioP HER) « B R (R S boRn gt i 22 8 25 P I FHE 5%10°8;
B. GWAS £ QQ K. X fli PR THIE -logioP, Y HiliJy £ 38 A% A% 7 i) S B WLl
{E-logioPo KEIXIRA 95% EAF X 18] A7 W] Bt & HSL Rk E 5o HoAth i B [H I
o

i

observed -logsq(p)

01 2 3 4 5 6

323 ERBE
544 O B A T o P SRR A DG I R 1K) GWAS 25 A AN 2 1 296 N1t AL AR
SEOL ER B B K, BE 280 4N SNP i1 16 4 InDel. = 51 & (B 4A) 7,

10



PR B AL SHTE 11 S5k b, B MEKT s 78 R AL s 151901856, F
AP A OR5ALS

QQ Kl (E4B) 7 Hrirn, MHETZ A ILEIRE KM, FEHE—D
RS A E AR LR R R AR e BRI i B, BE TN E E B
AMEZIEET 1 so=1.014, dio=1.011, M=1.008, ho1=1.012) , FERATREST
FEWIS I RGN m e, ABFTA MESET A% BIE (Aso< 1.05) , KHIEIKFEE
ARIE BN FRIE KT

observed -logqe(p)

o(p-value)

0 1 2 3 4 5 &

. | _ wo b .
IR R AT
: T expected -logqo(p)

B 4 BRRERTRAREN GWAS 2 @RiiE 5 QQ &
A. GWAS RIS . Eh KO &b g i B & MR FHE 5<10%; B,
GWAS 4511 QQ Ko X Ry EETHIME-logioP, Y Fili Jy #5188 1% 22 57t 1) S B I
-logioPo K XA 95% B AG X 8] HAR B BB 1,

FUMA T &R KNEEEMMT (B 5A) B/n, GWAS BE M OES
BRI L7 OR5A2. ORSA1 F1 OR4D6, 5 -85 1) B S LR AL, CBEHE
K5 4 /£ REACTOME 4 e (MR 8 5 Bt R e i %, LS KEGG s e fR i
WAL S, GO BHEMTER (B 5B) FFEER, FKPEFERNFERMEEE TR
RS IAF DG TR A ) 2 R /B 478 A L R A 2 R ks O AR A, 2 R R
N S L URE SR DR R S L R A R D A% S R, DA SRR AR, 2 AT
S IR B A R E B RE 7D, U T GWAS 25 RIS

A Proportion of overlapping

genes in gene sets Enrichment P-value  overlapping genes

REACTOME_OLFACTORY_SIGNALING_PATHWAY |
KEGG_OLFACTORY_TRANSDUCTION -
REACTOME_SENSORY_PERCEPTION -

1T 1T T 1T 1 1T 1771

S28588533% Yol

SIS S S RSN NY LLPLE
Proportion 000



Proportion of overlapping

genes in gene sets Enrichment P-value  overlapping genes

GOBP_DETECTION_OF_CHEMICAL_STIMULUS
GOBP_SENSORY_PERCEPTION_OF_CHEMICAL_STIMULUS
GOBP_DETECTION_OF_STIMULUS_INVOLVED_IN_SENSORY_PERCEPTION

GOBP_SENSORY_PERCEPTION_OF_SMELL
GOBP_DETECTION_OF_STIMULUS

Bl 5 4 REBEEREBRNERN GWAS & REYEBREENMTE
A. T Curated gene sets Z(#5 /%, f#/ FUMA () GENE2FUNC T.HX} B-5£%
A G GWAS 45 BV B E 0. Y ShE R B3 E St A
M, X HER, HEREEFESERGLE. 54 P HE. UAZLESER;
B. GO &£ /31K H MsigDB c5.bp, B/~ GWAS &AL s R A F D e (R
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