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MSSEESYLAILRYLTNEREPYAPGTEGNAKRKIRKAAACYVVRAGTLYYQRKLRDKEGET
MSSEESYLAILRYLTNEREPYAPGTEGNAKRKIRKAAACYVVREGTLYYQRKLRDKEGET
MSNEESYLAILRYLTNEREPYAPGTEGNAKRKIRKAAACYVVRAGTLYYQRKLRDKEGET
MSSEESYRAILRYLTNEREPYAPGTEGNVKRKIRKAAACYVVRGGTLYYQRRQRHRKTFA
MSSEESYRAILRYLTNEREPYAPGTEGNVKRKIRKAAACYVVRGGTLYYQRRQRHRKTFA
MSSEESYLAIQRYLTDEREPYAPGTHGNTKRKIRKAAACYIVRNGILYYQRRQKGLDEFT
‘k‘k KkKkKkKk Kk ****-********* * % *********** KKk Kk ‘k***‘k : *-
ELEVVLQLERRKRLIEAAHVGTGGEHLTRHQTWHVLSQSYWWRGILKHMKDYIKDCSKCQ
ELEVVLQPERRKGLIEAAHINTGGEHLTRHOTWHVLSOSYWWRGILKHMKDY IKDCSKCO
ELEVVLQPERRKGLIEAAHIGTGGEHLTRHOTWHVLSOTYWWRGILKHMKDY IKDCSKCOQO
ELEVVLQPERRRDLIEAAHLGPGCGTHHTRHOTWHYLSKTYWWRGILKOVKDY IKOCSKCO
ELEVVLQPERRQGLIEAAHLGPGCGTHHTRHOTWHDLSKTYWWRGILKOVKDY IKOCSKCO
ELEVVLTADRRKELITEAHITSGGEHLNOQOTWE I ISQKYWWRGVLKOVKDCIKECIHCO
* Kk ok ok kK :**: *x **: ‘** * ‘::***‘ :‘k:‘*****:*‘k::*‘k **:‘k :*‘k
ERTDRSRPSNDASEMLEEPGLDVRS--DTNETDDESSNPASNTSHTPKPSRKKPTTKHEL
ERTDRSRSTNDASEMLEELGLDARS--DTNETDDESSNPASNTSHTPKTSRKKPTAKHEL
ERTDRSRSTNDASEMLEELGLDVRS--DTNETDDESSNPASNTYQTPKPARKKPTAKHEL
EKLDRSRPISDVSEMLEELGLDLESGEESNESEDDLSNFTSSPTTASKPAKKKPVSKHEL
EKLDRSRPISDASEMLEELGLDLDSGEESNESEDDLSNFTSPPSTASKSSKKKPVSKHEL
TKQEKGR——NNTEDAPKQTARQVRQKISSACASEEEDD———EIHEDLEEEQSTTVDKHEL

. Kx . KKKk Kk

VFVDSKGIVKQASSKHGQTILDQLNQQRLNNQFCDVTLLIEGQEFKAHKAVLAASSEYFR
VEVDSKGIVKQTSSKHGQTILNQLNQQORLNNQFCDVTLLIEGOQEFKAHKAVLAASSEYFT
VEVDSKGIVKQSSSKHGQTILDQLNQQORLNNQECDVTLLIEGOEFKAHKAVLAASSEYFR
VEVDTKGVVKRSSPKHCQAVLKQLNEQRLSNQFCDVTLLIEGEEYKAHKSVLSANSEYFR
VEVDTKGVVKRSSPKHCQAVLKQLNEQRLSNQFCDVTLLIEGEEYKAHKSVLSANSEYFR
VEVDSKGIVKQFLOKHGQTMLDKLNLORMNNEFCDITLITEGEEYRAHKAVLASCSDYFY

Kok k ko kk e kok o Kk ke ok skk Kkhks Kekkhkkekkokhhkkekeoohkhhokhkes *ok%k

ELFIEKGAVSSHEAFVDLSGFCKSSFLPLLEFAYTSELIFDECSMAEISMLARHLFMNEV
ELFIEKGAVTSHEAVVDLSGFCKSSFLPLLEFAYTSELVFDECSMAEISMLARHLFMNEV
ELFIEKGAVSSHEAFVDLSGFCKSSFLPLLEFAYTSELVFDECSMAEISMLARHLFMNEV
DLFIEKGAVSSHEAVVDLSGFCKASFLPLLEFAYTSVLSFDECSMADVAILARHLFMSEV
DLFIEKGAVSSHEAVVDLSGFCKASFLPLLEFAYTSVLSFDECSMADVAVLARHLEFMSEV
ELFVEKGAVSSHEAVVDLSGFSKASFLPLLDFAYTSNLTFNECVMAEVATLARHLLMAEV

ckk ek Ak h ke hhhkhk KAAKKAKK KehkkhkhkhkAkekhkhkkhkrAk K Keokk KhKkeooeo khkkhkhkkek *%

LEICESVHROMETNQINLCQKVDVVSENSLLDASVVKLQAVGNNAPPLLAEVINSQKTSL
LEICESVHROQMETNQINLCQKVDVVSESSCLDGRVVELQTVGINAPPLLAEVITSQKTSL
LEICESVHKQOMETNQINLCQKVDVVSENGLLDGRVVKLQAVGNNAPQLLAEVINSQKTSL

LEICESVHKLMEEKQLTVYKKGEVQT---——==———=——————————————— VASTQDLR
LEICESVHKLMEEKQLTVYKKGEVQT---——==———=——————————————— VASTQDLA
LQICESVHKKVEEQKLMVYQRGDIHT —————————————————— VLPNQPASTQPITPTA
* ****‘k* -~k .

SNNENLECETVATETVTNSTDVAVSQLSEVPTVQLVTGPEVHISSLTGTAAIYLSDVSSE
VNNKNVACEPVATETVTINSTDGVLSQLSEEPTVHLVTSPEVPISSLTGMTAIYLSDMSSE
VNNENVECEAAATETVTINSTDGAISQSSEESTVQLVTSPEIPISSLTGTTAIYLSDVSSE
VONGGTAPPVASSEGTTTS---LPTELGDCEIVLLVNG-ELPEAEQNGEV---———--——
AHNGTTTPPGTRNEATTT----LSGELGHCEIVLLVNG-ELPEAEQNGEP---———-———
AETYVVTMQSDGTAEAGQSLAVITSEIGTAESLALLAGATVDGETMTVVTHSGQAGSAES
. * . .
LOPAVIIPAVIDASNVQ-HQQILGDAPEDSTPADHMESQQPTGDNNIDASDKVQSVMETT
LQTAVIIPAVKDISNVHEHQQILSDTQEDSTPAEHSESPQSTGNGNMDASDKVQPVTLAT
LOPAVIIPAVIDVSNVQEHQQILGDTPEDSTTAEHPESQQSTAGSNMDVPDEVLSVTCTT
———————————————————————— GRQPEPQVSSEAESALSSVGCIADSHPEMESVDLIT
———————————————————————— EQQPAPQASPEAEASVSPVEGIPEPHPEMGTASLAK
LAMVAHS--——————————=———-— GQAEEGETMTLVTHSGQAGSGESLAVVQACWSVEEPQ

SEKKLCAEEPQPKDVSLKEITNSNTNGDPQISVAVAEESSASVIDLETTCAEDVVIGNTD

SENKLPADDPQPKDVCLKEFAYSSTNGDPQISVSVAEEPSISVIDLETTCAEDVVIGNTD

TEEKLPADDPQPKDVSMKELINSSTNGDPQVSVPVAEESSISVIDLETTCAEDVVIGNTD

KNN--—-—-—-—-- QTE--————-——-— LETSNNRENNTVSNIHPKLSKENVISSSPEDSGMGNDI

ESN--—-——--- QPE--————-——-— SAVT--REDGIVASVHPKISKENVTNASQEDSDTGNDT

VGDTPVVQSMQTG-AFLISVDPGKTGASEIVHLAAAAPPAVQDEPQASKPIHQTEPPAAA
* .

Venus-BTB construct --->|

PEP-—---- KVKIGEDPKRKRGRPHKSP--EDIENSSKKTRQILQSGEKCTYKGK--LRDC
PEQ-—-—--- EFKS-EVPKRKRGRPRKSP--EDVEKSSKETKETLPSDDKCKYKGK--LRDC
PDP-—--- EAKIGEVPKRKRGRPRKSP--EDVEKSCKETRETLPSGGKCTYKGK--LRDC
SAE--—--- DICAEDIPKHRQ-KVDQPL--KDQENLVASTAKTDFGPDDDTYRSR--LRQR
SPE-——--- DIGAKDCPDHSQ-SPGQPS—--KDEDTLTEATEKTDSGPDDDTYRSR--LRQR

POPSPAPLKRRPGRPPKVKQQEPPPPLPSEDEPMEMEGVEDDEKQEDECIDPNKRYLRKR

* . . x . * *
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LVGKGGYIRLHQGQG-===—====——===—=——— KTLKKR-—==———— KTNP----- KSAVQQA
LVGTGGYIKLHKGQG--=—====—=—===—=——— KPLKKR-—————— KTNP----- KSAVQQA
LVGKGGYIMLHRGQE-==—====—=—=—=————— KALKKR-—==———— KANP-—---- KSAVQQA
SVNEGAYIRLHKGME-=—==———=—=———————— KKLQKR-=-==-—-—— KAVP-—-—-—-- KSAVQQV
SVNEGGYIRLHKGME-===—=——=—=——————— KKLQKR-—==-—-—— KAIS-—-—--- KSAVQQV
SVREGGYVRLHMGLETEEEEKITSPPAKIPQKGLAKRGRPVQSAKKNPETEFSETNLEAA
* *'*: * K  x * kK kK * .. ..
| -—-> Venus-Znf construct
AMKLLQRGKKKR--LVAPKKQIAE-—-——-=-——————— AQFKCDDCGLMFERRYALIMHSVK
AMKLLQRGKKKR--LVAPKKQTAE-—-——-=——————— AQFKCNDCGMMFQRRYALLMHSVK
AMKLLQRGKKKR--LMVPKKQIAE-—-——-=-————=——— AQFKCNDCGMMFQRRYALIMHSVK
AQKLVQRGKKMKQPKRDAKENTEE-——==————=——— ASHKCGECGMVFQRRYALIMHKLK
AQKLVQRGKKMKQPKRDAKESTEE-———==-———=—=——— TAHKCGECGMVFPRRYAFIMHTLK
PNAIVTSAKEPEPVIVEQPETVEEGALPGDPEGAVEGEHACNECGMVFQRRYTLIMHALK
. HH R : * R A R R R
HEKSKEFKCPLCTKEFQYRASLRAHLIRHSKTGK---SEVNVVETEG----- DTVKGGTK
HEKSKEFKCPLCTKEFQYSASLRAHLIRHSKTGK---AEVNVVETET-----— DTVKGGTK
HEKSKEFKCPLCTKEFQYRASLRAHLIRHSKTGK---AEVNVVETEA--—---— DTAKGGTK

HERARDYKCPLCKKQFQYSASLRAHLIRHTRKDAPSSSSSNSTSNEASGT--SSEKGRTK
HERARDYKCPLCKKQFQYSASLRAHLIRHTRKEAPTSSSSNSTSTEASGG--SSEKGRTK
HEKARIFKCSICNKEFQYAASLRAHLARHKHOKSDRASLTRAMATEDSQGSDDQARFRTR

**... ** * * . *** Kk Kk Kk Kk Kk kK ** . . * . ko

RO
RO
RO
RE

FICGICGRTLPKLYSLRIHMLKHTGVKE
FICGICGRTLPKLYSLRIHMLKHTGVKH
FICGICGRTLPKLYSLRIHMLKHTGVKH
FICSICGRTLPKLYSLRIHMLKHTGVKH
FICSICGRTLPKLYSLRIHMLKHTGVKH

HACEICGKAFTHKHGLKMHQALHESHKQ
HACEICGKAFTHRHGLKMHQALHEAHKQ
HACEVCGKTFTHKHGLKMHQALHESHKQ
HACQVCGKTFIYKHGLKLHQSLHQSQKQ
HACQVCGKTFIYKHGLKLHQSLHQSQKQ

RE FO
REFVCDICGKTMPKLYSLRIHMLNHTGVRPHSCKVCGKSFATKHSLKMHRALHDSLKRFH
*:*:*'***:*:***********:****-**-*..***-* .-k **-*..**.: *:*:
CDMCDKSFVTNRSLQEHVSTHTGESKYLCSVCGKPFHRASGLSKHLKKHKPKVETR
CHMCDKSFVTNRSLQEHVSTHTGESKYLCSVCGKAFHRASGLSKHLKKHKPKVETR
CDMCEKSFVTNRSLQEHVSTHTGESKYLCSVCGKAFHRASGLSKHLKKHKPKVETR
CELCVKSFVTKRSLQEHMS IHTGESKYLCSVCGKSFHRGSGLSKHFKKHQPKPEVR
CELCVKSFVTKRSLQEHMSIHTGESKYFCSICGKSFHRGSGLSKHLKKHQPKPEVR
CTVCEKSFVTKRSLEEHTSIHTGESKYLCTTCGASFHRASGLSKHLKKHQPKPEVR
* :* *****:***:** * *******:*: * * '***‘******:***:** *.*‘:

TQCEKSFFELRDLQQOHMNKHLGVKBFECEYCGKSYSWKKDWY SHVKSHSVKERYRCSVCG
TQCEKSFFELRDLQQHMNKHLGVKBFECEFCGKSYSWKKDWY SHVKSHSVTERYRCSVCG
TQCEKSFFELRDLQQOHMNKHLGVKBFECEFCGKCYSWKKDWY SHVKSHSVTERYRCSVCG
TQCEKSFFEARDLRQHMNKHLGVKEFQCQFCDKCYSWKKDWY SHVKSHSVTEBYRCNICG
TQCEKSFFEARDLRQHMNKHLGVKEFQCQFCDKCYSWKKDWY SHVKSHSVTEBYRCNICG
SHCDKSFFEAKDLQQHMNKHLGLKEFQCQVCGKCY SWKKDWY SHVKSHSVAERFRCNVCG

s ek e hkKhAAKk ehkKkehkhkAAAA AKX ehkhKheoke * K* KFAAAAAXKXXAAAAAXAKX K*Kkoekk o k%

KEFYEKALYRRHVNKATHGKKGRTKLNFEKTCEHCGKVEFTQFREYRRHVNNHEGVKBFEFEC
KEFYEKALYRRHVNKATHGKKGRTKLNFEKACEHCGKIFTQFREYRRHVNNHEGVKBEFEC
KEFYEKALYRRHVNKATHGKKGRTKLNFEKACEHCGKIFTQFREYRRHVNNHEGVKBEFEC
KEFYEKALFRRHVKKATHGKKGRAKQNLERVCEKCGRKFTQLREYRRHMNNHEGVKEBFEC

KEFYEKALFRRHVKKATHGKKGRAKQNLERVCDQCGRKFTQLREYRRHMNNHEGVKBFEFEC

KEFFEKALFRRHVKKATHGKKGRVKQNLE

KhkKkekkhkkhkkhkoehkhkhkkekhkkhkkhkhAkhkhhkx *

RECEHCGRKFTQLREYRRHMNNHQGVKHFEC

Keke ke oekkhe Khkhkehkkhkhkkhhkeohhkoxk

*k Kk Kk kK

LTCGVAWADARSLKRHVRTHTGERH
ITCGVAWADARSLKRHVRTHTGERE
LTCGVAWADARSLKRHVRTHTGERH
LTCGVAWADARSLKRHVRTHTGERH
LTCGVAWADARSLKRHVRTHTGERH
LTCGVAWADARSLKRHVRTHTGERH

YVCPVCNDGYIDARTLRKHMTKTHKDYVP
YVCPVCNEGYIDARTLRKHMTKTHKDYVP
YVCPVCNEGYIDARTLRKHMTKTHKDYVP
YVCPVCSEAYIDARTLRKHMTKEFHRDYVP
YVCPVCSEAYIDARTLRKHMTKEFHRDYVP
YVCPLCQEAHIDARTLRKHITKEFHGDQLP

GKIMLE
GKIMLE
GKIMLE
CKIMLE
CKIMLE

GKIMLE

KKK KKK KKK K KKK AR KKK K KKK gk | skk Rk kkok kg hk Kk Kk Kk Kkxkx
KDSLQFHNQGTQVEHAVSILSAELDEPQAEIVT---EEIETVMVA--——-— EEAMAQPPI
KDSLQFHNQGTQVEHAVSILSTELDEPQAEIVT---EEIETAVVA--——-— EEAMVQALN
KDSLQFHNQGTQVEHAVSILSTDLDEPQAEIVT---EEIETVVVA-—-——-— EEAMAQTPN
KDTLQFHNQGTQVAHAVSILTAGMQE-QESSGP---QELETVVVTGETMEALEAVAATEE
KDTLQFHNQGTQVEHAVSILTADMQE-QESSGP---QELETVVVTGETMEVLEAVAATEE
KDTLQFHNQGTQVEHAVSILSSELPPELQPPQPPATEEIETVLITEET---VEAVQAMND
Kk kKKK kKK kK k Kk kokxKk g o o ckakk aas k.
CTAVSSLSDQSIMQVVNYVLSQQQGQPITDVAEELETVEVEVGQISEVV 1118
DTAVSSLSDQSIMQVVNYVLAQQQGOKMTDVSEELETVEVEVGQISEVV 1118
STAVSSLSDQSIMQVVNYVLSQQOQGQOKIS--EEEIETVEVEVGQISEVV 1117
YPSVSTLSDQSIMQVVNYVLAQQOGOKLSEVAEAIQTVKVEVAHISGGE 1053
CPSVSTLSDQSIMQVVNYVLAQQOGOKLSEVAEAIQTVEVEVAHMPEAE 1050
GAAVTTLSDQSIMQVVNYVLAQQAAVKVEEAPEIIQTMEVEVAHVAEVE 1146

.k . ************** * % K e e ke ***
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S2 Fig. Alignment of Zbtb11 amino acid sequences between different species.
Alignment of Zbtb11 amino acid sequences between Xenopus laevis (XlI), Xenopus
tropicalis (Xt), Homo sapiens (Hs), Mus musculus (Mm), and Danio rerio (Dr). Xenopus
laevis has two homeologs: L and S genes. Light blue boxes, the conserved regions
CR1, CR2 and CR3; purple box, the integrase-like histidine-histidine-cysteine-cysteine
(HHCC) motif; brown box, the BTB domain; magenta boxes, C2H2 type zinc fingers.
The blue-coloured cysteine residue (C116) indicates a mutation site in the neutrophil-
deficient zebrafish mutant (marsanne, mne). Red histidine residues (H729 and H880)
indicate ZBTB11 mutation sites that are associated with intellectual disability. Arrows
indicate the end of the Venus-BTB construct, and the beginning of the Venus-Znf

construct.



