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Study on the molecular basis of the position-specific formation of the hair
cells and sensory neurons in the inner ear
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The vertebrate inner ear responsible for hearing and balance is one of the
most complex organs. This study aimed to understand the regulation and function of the key homeobox
gene Six1l. We carried out ATAC-seq analysis using hair cells isolated from E17.5 mouse embryos, and
1dentified 7 candidate hair cell-enhancers located in the Six1-TAD. In addition, SIX1-binding
sequences were enriched in top 1,105 hair cell-specific ATAC-seq peaks. This strongly suggest that
SIX1 controls not only Atohl but also many hair cell genes and acts as the key transciption factor
characterizing hair cells. We also established a new Six1-flox mouse strain and crossed them with
mice expressing Cre in the otic placode, sensory neurons, hair cells and surrounding mesoderm. These
_mice should allow us a deeper understanding of the function of Sixl during the formation of the
inner ear.
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REBl S LTy, 72, SIXT XM b O HilAE & 13BN EAEZIZBE b HHEEEZ FEo b Ll
eV, Hfa, R, FEMETSIX1 KBTI HarT ovat s vy T b (CKO)
~ 7 RAEAERLL %ﬁﬂMﬁ%ﬁﬁo

(3) AEHMP L R AT T D SIX1 HERE DA E S OMERH « SIX1 D FE BT H aif <
AR 2 W L RiE CITA BlE~0 b ZEm ST 5, $X1ﬁmLm%%Hm¢5 k
T, SIX1 NELZ L CHREIRF R AIC R e DA 2 A 30 T 2 A3 5, 2 DOHMIIET
SIX1 mRNA DA T Z A4 L T RESTWHHREELH LD T, AT T4 TNV T 2 hD
HIEZOWT LT 5,

3. DIk

(1) Sixl1 AEME= NNV —DRE : ~UVARIVHEBEL-ZRNERSEMIEEZ HWNT
ATAC-sequencing (ATAC-seq) %17\, Sixl HiDOA—7 7 un~F Mk (=6 FEHMIak:
Ry N — ) OMEEIT o7,

(2) Sixl AEMIT N — DR EAMNT : ATAC-seq IZCRIE L7z oA —EMICS
W, ELRIRIFEE, FEADR TR INDIBERFEORRBEIT- T,

(3) Six1 JEFEAFET /¥ — (Six1-8) DOFHESMENT : Six1-8 Dl F T Cre ZHELT 25 F
TUVAY x =y 7= U A TR ISR, 36 8O Six1-8 DM EFFIDORHEZ 5202 L
7
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(4) Sixl-flox ~ 7 ADMERL . 7 AFREEIZE Y Sixl ® 5UTR &8 1 A b O REER
12 loxP fid# 3 A L, Cre BRI~ AZALI LI, B UTR O 1 A br D@ E
TOHKI0.9kb % K57 % Sixl-flox 7V V&2 Fo~ 7 X Z2/ERL U 7= (FEEF CLST & »4:[FEF5E),
HOT ULV EFES QFEO~ T A% 714 b L, RS ZMEA L, S 52 F1 f#{k% Cre
R~ ALAZLL, 09 kb ODRENELDZ LR LT, TOF T, 171> (No. 39)
BB, 77X =7y FIROFREREHERT DIy 7 a2 2D T,
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(DTakahashi M, Tamura M, Sato S, Kawakami K.

Mice doubly deficient in Six4 and Six5 show ventral body wall defects reproducing human
omphalocele.

Dis Model Mech. 2018 Oct 25;11(10). pii: dmm034611. doi: 10.1242/dmm.034611.
A

@8Sato S, Furuta Y, Kawakami K.

Regulation of continuous but complex expression pattern of Six1 during early
sensory development.
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