communications biology Article

w* ¥, ..+ /10.1038/ 42003-024-06184-8

hkb is required for DIP-u expression and
target recognition in the Drosophila
neuromuscular circuit



http://crossmark.crossref.org/dialog/?doi=10.1038/s42003-024-06184-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s42003-024-06184-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s42003-024-06184-8&domain=pdf
http://orcid.org/0000-0002-3553-0680
http://orcid.org/0000-0002-3553-0680
http://orcid.org/0000-0002-3553-0680
http://orcid.org/0000-0002-3553-0680
http://orcid.org/0000-0002-3553-0680
http://orcid.org/0000-0002-7873-9281
http://orcid.org/0000-0002-7873-9281
http://orcid.org/0000-0002-7873-9281
http://orcid.org/0000-0002-7873-9281
http://orcid.org/0000-0002-7873-9281
http://orcid.org/0000-0002-2067-9861
http://orcid.org/0000-0002-2067-9861
http://orcid.org/0000-0002-2067-9861
http://orcid.org/0000-0002-2067-9861
http://orcid.org/0000-0002-2067-9861
mailto:wangy9@hhmi.org
mailto:robertcarrillo@uchicago.edu

Causes s gn ﬁant m si? gét ngl ce ll eath IZneg'u i s,
egt acete1 %ng tﬁa 7o m %1 W,
cEd g ey 2 e R O S
the FC@n i@ 5™eenye 18” posy 7°n'y 83
n s ¥y 8¢ duthecdn ]yex 50 1%n
y§s§ vyl nﬁthe Ak ffther”np Loy P y% { t]l? a ?19
rec(gnzeeac}l Ihepan e entyglgeu
?eath 163 ““A thﬁhgh extensve o & have unc (ye{ﬁ ro% for o Dp



MNs , .. -Os ex pﬁsseg|I exc Ys vleyl nthesetW JEMNs 2 ns‘I ts nte Act ng

}ner, Shex p,e s l}get ofm UsC & w21Tpel n]te act i
etween I\ 55 forth® £ gn't. lgetween
Msns sessﬁcﬁajll J;;sofdﬁ y]OOrQP—Ol
¢ st Cdn qe Bss of 015 Ik MN ({1 qm 4s ggest halt
Iﬁ om.te ad 1§ Lit.f {«r gorm 4k oy g
Ibeno p dnp Ust 2k what Ihe genesare nv oV

chs df ae en ent syn? ISC Fc(gnt]g‘l Bclise s Olfethe
bnc dn qe s ofn %cdmect qhete (?’yg
hav ethernoorve]ym lhen &y §s See e B))(J ngate Senstze
genet ¢ @ckg o n nWh h @eco @If p I@ns'u &£ Ffm g* 'h
thsbdk Oun m4]snnfv a({lfre enCysIﬁ 2%

fﬁo g‘ lilenC nW G1tyr?anmasllz" €
Ch ea gaun 0 i 9%n

Pl ac;AL1 ellI aﬁ Of -a
P - L4 gﬁl aMM hewhé‘}?i&l gseni@egéﬁs
da T ethe wtl, a

nScr l% rIlS r \ ;-ng Caq -
5 L4 ﬁela ent ﬁat fIstTaxdlsarﬁ)neu .
rdn sC r nCtﬁns NM dl ntqn s e‘ssn.ce —Gs.e){lulsvieyl
pfzsse nf‘I s Fg lb Thgl € 'm 4k nne ?1 &qb ency n
the Senstze ackg ro'n ha ]gve Ust o€ £en forg netc ct {Ihel
atpw t the utat uta
o 10 1313 hWey § nlro “ng $hr



Fig. 3| A sub-screen jdenti eg" bpk ‘,{‘q
genetic interagtor. S foq e p the Dete
fo et hn § Ay hesE leooE 142,
0, 2046 b ua lﬁat shg¥s?sgnf £nt
re Uct Ofm 4% nlnel"’ When gn bll“‘f
E 2q46,5tn ¢ E y142Wththesenstze
gron  §ggest nlgt €shd € fg % Eetween the
n l'e Eﬁency he E >100%n 2046 3
‘S‘\he can ! e gend o NONM g = 177,196, 19
an 12> P,a]lie alfl n cate c uant gat ?l of
s" psSEen o £V, iual genes gn “n
£g @ shin noaA figtet ocete P
heterozyg esare a" 038, b ”“"cpwlo”a‘
24,_#71 gh bz G 5§r} b2 . ,_“m 45N te that
cle QIU h kb’ llllhe 1'e"luce m 4K nlne (P

hkb genetlgally |ntera<;'ts with DIP-a, but not dpr10 r yl fo Us s g1m 415 ninelv A“‘n no &gt rnee."'t o g'ient ¥ BNM g
Orsenstze ﬁckgron s.hete . gyg s tfor wdh 1110an -o dl njm Usc s s ng "l
herefo PI k;maygenetca ﬁlnteactwthe "rorbo h? hw ty eanm md lfn,ne ate about 9 fIhetme ]);the
&%m n¢ genet < nte aCt efween lglba -an 1 dns . 9Iols EMN 1% ghete . Zyg 6&5 of p 10o" kb' 'n §sgn, Fntyl
hete r(?ygg n m sl Wec on bne tw Iilcnth kbmutaDtI21 k% ec eage th s; nne g'%e enc %‘ We then ]exam nle ]trans .
Wity @ pete gy Ug 4 omtant Utapnt ap Reerdys d fes o f ) ugl kWn 2 that the 4K nné it ftle )
exam nle the m 4b n.ne at W ency h th s.°n the o ¥ ency Wasn & sgn fnlyl change ¢ aF tos q]heter&yg §6s
5 I?rnllents we use DP_G 4 9 snCe we w ll Fg,1 s ggest ng{ha{h kbsn $¥génet C n ctor for P 10h ¢t st |



heterdygo's s o g cet 1 g5 meq @ o ‘11enc¥Ll o071
Fg 4 btthetrnsgé‘f rc?YgoteS of ﬁkb?}he £ Ueeltpe
m 45 npe il Mendy 1o 2p a0 € ding the tng

hete  gyg § ug Yaid v hsnlgqhete dygdes Fg



.

Fig. 5 |"P is required for D ? ﬁ@ #2 expression in dgrsal | a
SMNs. a2 f ot MNs Whe 3
€ pt nfgthe fca IpTns n - b-d "¢ pfsenttve mges ofql Olf\ s MN ce llboq es

oG

) nPYE mp

EVrro§I ana Venta 6 MN ce Iy € armsn bagq WthGF greenl,
9'5 £ F4s I m3gent?® n dltrofmby(§ P(XG 8.8 ofss€ ' n pdh
ot dn Vent & EMNs N tethattheF £ dow nte euﬁis ?;e 015 EQ'

feach heqi sfgment thatex }ﬁess é o&GF Whea sn b (ﬂR pesent? ve
m ges of o IBMN <€ lipy % s% r;gs n c%n Ven% & IlsMNCe Iy &

rd's n c n kbfnutantemhyd; Eyeay o@GF arem ssng n os® k

&






genet € & #en m? &

stnst Zlf §m

frdn[txhe ]§1 hes orm tant hes wele C Seg' };Ro
- Lg % 10 /
heter&& fIEnaP%) alrvae were ngqct 0

m g nl“efvat ¢ EY% %y For®qlrod W



Data avgilability
TheE s Ource ata
eqtd, ata
m ey 1

§hn:| the gra Ihs nlthe Iijllgrcan € foung'l niSu ppq'

Received: 19 July 2023; Accepted: 11 April 2024;
Published online: 27 April 2024

References
T Hioaieg 3 L Ay3 @933 M., D& aj o H, A K.&™% =g, J.R.


https://doi.org/10.15252/embj.2020105763
https://doi.org/10.15252/embj.2020105763
https://doi.org/10.15252/embj.2020105763
https://doi.org/10.1016/j.neuron.2022.04.026
https://doi.org/10.1016/j.neuron.2022.04.026
https://doi.org/10.1016/j.neuron.2022.04.026

4. Gk RKSE . o8 wdiy
L ey yORA T v

AL 4l . Genome Biol. 13, R21
» o % -
42. FL:T,J.&RLL;-‘II, .}.‘?r o

amf
»
1
(


https://doi.org/10.1523/jneurosci.1492-20.2020
https://doi.org/10.1523/jneurosci.1492-20.2020
https://doi.org/10.1523/jneurosci.1492-20.2020
https://doi.org/10.1038/s42003-024-06184-8
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	hkb is required for DIP-α expression and target recognition in the Drosophila neuromuscular circuit
	Results
	Genetic screen identifies hkb, a genetic interactor of Dpr10-�DIP-�α pathway
	hkb genetically interacts with DIP-α, but not dpr10
	hkb controls DIP-α expression in the dorsal�Is MNs
	hkb functions through eve to regulate DIP-α and dorsal Is MN innervation

	Discussion
	Methods
	Genetics
	Dissection, immunofluorescence, and imaging
	Quantification of Is MN innervation frequency
	Quantification of DIP-α-EGFP expression
	Statistics and reproducibility
	Reporting summary

	Data availability
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




