Supplemental Materials

| PR
/\

WT 5" -ATGGGGCTGGACGAA AATACGGGTGAAATCTATGGAGTAC-3"
PAM
57 -ATGGG: (-125hp) AGTAC-3"  -125bp
mbmall#D8|m/m
5" -ATGGGGCTGGACGAAm =, CACAACCAGCG—CEGEEEAAATACGGGTGAAATCTATGGAGTAC-3" -2bp

Figure S1. The sgRNA targeting the Bmall gene and the sequences of both alleles in the Bmall
deletion cell strain.

whmall WADQRMDISS TISDFMSPGP TDLLSGSLGT SOYDCNRERK GSATDYQESM DTDEDDPHOR

8-2 WADQEMDISS TISDFMSPGP TDLLSGSLGT SGYDCNRERK GSATDYQESM DTDEDDPHGR

DB-1 MADGRMDISS TISDFMSFGE TDLLSGSLGT SGYDCNRERK GSATDYQESM DTDEDDPHGR
FREERERCRER AokERER R R R KRR R Rk ER R Rk kR

mbmall LEYAEHQCRI ENAREAHSQI EERRRDENNS FIDELASLVP TCNAMSRELD ELTVLRIAVQ

2-2 LEYAEHQGRI KNAREAHSQI EERRRDENNS FIDELASLVP TCNAMSRELD KLTVLRIAVQ

D8-1 LEYAEHQGRI KNAREAHSQI EERRRDENNG FIDELASLYP TCNAMSRELD KLTVLRIAVQ
FREREREREER HRRREERERE RRRRRRERERE RERRRREREE RRRERERRER RRRRRERRRR

mbmall HWETLRGATN PYTEANYEFT FLSDDELKHL TLRAADGFLF VVGCDRGEIL FVSESVFEIL

2-2 HWETLRCATN PYTEANYHPT FLSDDELKHL ILRAADOFLF VVGCDRGEIL FVSESVFEIL

pB-1 HWETLRGATN PYTEANYEFT FLSDDELKHL TLEAADGFLF WVGCDRGEIL FVSESVFEIL
ok kokokokok ok ok ok kokokokok b RoR ok ook ook kkorsiok ook sokokkorsiok ok dokokokokkokok ko

mbmall NYSQNDLICQ SLFDYLHPED IAKVKEQLSS SDTAFRERLI DARTCLPWET DITPGPSELC

D3-2 NYSQNDLICQ SLFDYLHPED IAKVKEQLSS SDTAFRERLI DARTCLPYET DITPGPSELC

2-1 NYSQNDLIGQ SLFDYLHPED IAKVKEQLSS SDTAPRERLI DAKTGLPYET DITPGPSRLC
RO R OR RO OR ROROR RO ROROE O ROKROR S ROK RO R ORORER R R R R Rk

mbmall SGARRSFFCR MECNRPSVEVY EDKDFASTCS EKEADRESFC TIHSTGYLKS WFFTEMGLDE

DB-2 SGARRSFFCR MECNRPSVEV EDEDFASTCS KEEADRESFC TIHSTGYLES WFPTEMGVRF

D31 SGARRSFFCR MECNRPSVEV EDEDFASTCS EKEADRESFC TIHSTGYLES WFFTEMGLDE
Frdkokdobkor dobkiokokksoR sokkorkokkook kokookord sokokokorkokoksk kkokk ok

mbmall DNEPDNEGCH LSCLVAIGRL HSHMVPQPAN CEIRVESMEY VSRHAIDGKF VFVDQRATAT

D3-2 STRNRWEICF CRSEGDSYFG FSTTGTSRYT ML*

D3-1 DNEFDNEGCH LSCLVAIGRL HSHMVPQPAR GNTGEIVGVR FSTRNRWEIC FURSEGDSTR

mbmall LAYLPQELLG TSCYEYFHQD DIGHLAECHR QVLQTREEIT TNCYKFKIKD GSFITLRSRW

DB-2

D31 GVSTTGTSRY THL*

mbmall FSFYWFYTKE VEVIVSTNTY VLANVLEGGD PTFPQLTAPF HSMDSNLPSG EGGPERTHPT

DB-2

DB-1

mbmall YPGIPGGTRA GAGKIGRMIA EEIMETHRIR GSSPSSCGSS PLNITSTPPP DASSPGGHET

D8-2

DB-1

whmall LNGGTFDIPS TGLLPGQAQE TPGYPTSDSS SILGENFHIG IDMIDNDQGS SSPSNDEAAM

D8-2

DB-1

mbmall AFINSLLEAD AGLGGFVWDFS DLFWPL*

B-2

8-1

Figure S2. Predicted translation products of both alleles in the Bmall deletion cell strain.
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WT 5"-GCTGGGGTCTATGCTTCCTGGT! TGGACAAGTCTACTGTTCTACAGAA-3"
PAM

5’ -GCTGGGETCTATGC——(-13bp)

GATGGACAAGTCTACTGTTCTACAGAA-3' -13bp

mclock#F12m/m

5'-GCTGGG {-32bp) ACAAGTCTACTGTTCTACAGAA-3' -32bp

Figure S3. The sgRNA targeting the Clock gene and the sequences of both alleles in the Clock
deletion cell strain.

medock MVETWSCSEN S5IVDEDDSS IFDGLVEEDD EDEAERVSEN ESEEERRDQF NVLIEELGEN
Fl2-1 MVETVSCSEN S5IVDEDDSS IFDGLVEEDD EDEAERVSEN ESEEERRDQF NVLIEELGEN
Fl2-2 MVETWSCSEN S5IVDEDDSS IFDGLVEEDD EDEAERVSEN ESEEERRDQF NVLIEELGQY

medock LPGNARENDE STVLQESIDF LEKHEETTAQ SDASEIRGDW EPTFLSNEEF TQLMLEALDG
Fl2-1 RERWTSLLFY RRALIFCANT KRPLHSQMLY RFDRTGNPHS LYMESLHS*-—
Fl2-2 TCSTEEH*—

mcdock FFLAIMTDGS ITYWSESWTS LLEHLPSDLY DQSIFNFIPE GEHSEWYEIL STHLLESDSL

medock TPEYLESENG LEFCCHMLRG TIDPEEPSTY EYVEFIGNFE SLTSVSTSTH NGFEGTIQRT

medock HEPSTEDRWC FVATVELATP QFIKEMCTVE EPNEEFTSRH SLEWEFLFLD HRAPPIIGYL

medock PFEVLGTSGY DYYHVDDLEN LAKCHEHLNG YGEGESCYYR FLTHGQQWIW LOTHTYITYH

medock QWNSRPEFIV CTHIVVSYAE VRAERRRELG IEESLPETAA DESQDSGSDN RINTVSLEEA

medock LERFDHSPTP SASSRSSRES SHTAVSDPSS TPTEIPTDTS TPPRQHLPAH EENTQRRSSF

medock S5Q5INSQSY GPSLTQPAMS QAANLPIPQG M3QFUFSAQL GANGQHLEDQL EQRTEMIEAN
Fl2-1
Fl2-2

medock THRQAEELRK IQEQLOMVEG QGLOMFLQQS NPGLEFGSVQ LSSGNSNIQQ LTPVNMQGQV
Fl2-1
Fl2-2

medock VPANQWQSGH ISTGQHMIOU QTLQSTSTRR SQQSVISGHS QQTSLPSQTP STLTAPLYNT
Fl2-1
Fl2-2

medock MYISQPAAGS MVQIPSSMPQ NSTQSATVIT FTQDRQIRFS QGAQLWTELY TAPVACGATN
Fl2-1
Fl2-2

medock VPSTMLMGQY VIAYPTFATY QQQAQTLSVT QQQQQRA0LP PQROAQAQQS SQEQULPSTR
Fl2-1
Fl2-2

medock QPAQAQLGAP PQUFLATSRL LHGNPSTQLI L3AAFPLOQS TFPPSHHQQH QPRORQQLPR
Fl2-1
Fl2-2

wolock HRTDSLTDPS EVQPQ#
Fl2-1 —_—
Fl2-2 —_—

Figure S4. Predicted translation products of both alleles in the Clock deletion cell strain.



13 1

< H——HH IHH = |
7

WT 5'-CGTCTATATCCTCGACCCCTGGTTCGLOGGLTCTTCCAACGTGGGCATCAACAGGTGGLG-3"
PAM
meryI#C3 m/m 5'-CGTCTATATCCTCGACCCCTGGTTCGECGGCTCTTCCAAC-TGGGCATCAACAGGTGGCG3! -1bp
5 -CGTCTATATCCTCGACCCCTGRTTCGLCGGCTCTTCCAACGTEGGGCATCAACAGGTGGCG-3' +300bp
~
meryl#D4|m/m +300bp
5-CGTCTATATCCTCGACCCCTGGTTCGCCGGCTCTTCCAACGTGGGCATCAACAGGTGGCG-3 +511bp

A

+511bp

Figure SS5. The sgRNA targeting the Cryl gene and the sequences of both alleles in the Cryl
deletion cell strains.

meryl MGVNAVEWFE. EGLELHDNPL LEECIQELDT IRCVYILDEW FAGSSNVGIN REWRFLLQCLE

09-1,/2 MGVNAVHWFE KGLELHDNPL LEECIQEADT IRCVYILDPW FAGSSNWAST GODFCFSVLE
Aok Rk ok ok ook ok ok dokkokokok ok sokokokok ook dokokokokok

meryl DLDANLEELN SELFVIRGQF ADVFPRLFEE WNITKLSIEY DSEPFGEERD A4TEELATEL

09-1/2 ILMPITEN*—

meryl GVEVIVRISH TLYDLDEIIE LNGGQPPLTY ERFQTLVSEM EPLENMPADTI TSDWIGKCMT

09-1/2

meryl PLSDDHDEEY GVPSLEELGF DTDGLSSAVW PGGETEALTR LERHLERELW VANFERPRMN

C9-1,/2

meryl ANSLLASPTS LSPYLEFGCL SCRELFYFELT DLYEEVEENS SPPLSLYGHL LWREFFTTAL

C9-1,/2

meryl TNNPEFDENE GNPICVQIPW DENPEALAEW AECETGFPWI DAINTALRGE GWIHHLARHA

C9-1,/2

meryl VACFLTRGDL WISWEESMEV FEELLLDADW SINAGSWIWL SCSSFFQRFF HOVCPWGFGR

C9-1,/2

meryl ETDPNGDTIR RYLFVLEGFP AKTITDPWNA PEGIQEVAEC LIGVNYPEPM VNHAEASRLN

C9-1/2

meryl TERMEQITOO) LSEYRCLCLL ASVPSNSNCGN GCLMOTAPGE NVPSCSSSGN GOLMGYAPGE

09-1/2

Fitery ) WVPSCSGENC SQGSGILHTA HEDSQOTHSL EQCRSSAGTS LSSGEEPSQE EDAQSYWGPEVT

C9-1,/2

Fiters ) QRQSSI*

C9-1,/2

Figure S6. Predicted translation products of both alleles in the Cry/ deletion cell strain (Cry/-C9).



it OF) MGVNAVHWEE. EGLELHDNPA LEECIQGADT IRCVYILDPW FAGSSNVGIN RWRFLLQCLE

L4-1 MEVINAVHWFE EGLELHDNPA LEECIQGADT IRCWYILDPW FAGSSEIRFV FIEHRQTRSG

D4-2 MCVNAVHWFE EGLELHDNPA LEECIQGADT IRCWYILDPW FAGSINSEVT TCGNIGCLLCW
AR A OO O kR kb Ok

meryd DLDANLEELN SELFVIRGQP ALDVFPELFEE WNITELSIET DSEPFGEERD AATEELATEL

L4-1 ¥

D4-2 PROVQESIEYV AEESWGLLSS DCRANEPHLG LCPEASVPLG GREHPRGELWS CAHPOPLSPL

mozyd GVEVIVEISH TLYDLDEIIE LNGGQPPLTY ERFQTLVSEM EPLEMPADTI TSDVIGECMT

D4-1

L4-2 QCELAPRSEG EARAELEHOS GTTHZSHTFA ACSFPGANAE SWACLGEARFP AQSSLIAGAL

mozyd PLSDDHDEEY GVPSLEELGE DTDGLSSAVW PGGETEALTE LEFHLERELAW VANFERPEMN

L4-1

L4-2 CYRAWAQSWS SAGVEAHSVL PETGLOAPAG SQFLLSRCGHD QVATFASVE®

mozyd ANSLLASPTG LSPYLEFGCL SCELFYFELT DLYEEVEENS SPPLSLYGIL LWEEFFYTAL

L4-1

L4-2

moTyd THNPEFDEME GHNPICWQIPYW DENPEALAEW AEGRTGFFWI DAIMTQLEQE GWIHHLARHA

L4-1

D4-2

mozyd VACFLTRGDL WISWEEGMEY FEELLLDADW SINAGSWMWL SCSSFFQQFF HCYCPVGEGE

D4-1

D4-2

mozyd RTDPNGDYTIE RYLPYLEGFP AETIYTDPWHA PEGIQEVAKC LIGVNYPEPM VNHAEASELN

L4-1

n4-2

mexyd IEEMEQITOQ LSREYRGLGLL ASVPSNSNGN GOLNMGTAPGE NYPSCI35GN GGLMGTAPGE

Dd-1

D4-2

firfex g ) MVPSCEGCNC 30GSGILHYA HGDSOQTHSL EQGRISAGTG LSSGERPSQE EDAQSVGPET

Dd-1

D4-2

morrd QRS SN*

L4-1 .

D4-2

Figure S7. Predicted translation products of both alleles in the Cry/ deletion cell strain
(Cryl-D4).



12

< ——HHIH =

]
/

WT 5" -GCTECTGTGGETGGCAGCEACGETCCCCGCGCAATCOATEEGCGCEGACGECGCETCCTCG3"
PAN

5 -GCTGCTGTGGTGGCAGCEACGETCCCCGLGAG—GATGEGECGCEGACGGCGCETCCTCG-3 " -3bp
mery2#F12 m/m

5 ~GATGGGECECGRACGGCGCGTCCTCG-3" -1bp

57 CGGCGCGTCCTCG-3" -16bp
mery2#H3 m/m

5" -GCTGCTGTGGTGGCAGCGALGETC L~ ——GATGGGCGCGGEACGGCECGTCCTCG-3 +237bp

+247bp

Figure S8. The sgRNA targeting the Cry2 gene and the sequences of both alleles in the Cry2

deletion cell

Fiifeing 4
Fl2-1
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Fli2-2

Fiifeing 4
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fitei
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Mad s s VVALT
Mas a8 VVALT
Mad s VVALT
ok ok ok ok

ASSSVEINEW

VPAQSMGADG ASSVHWFREG LELHDNFALL AAVRGARCVE
VPAQGWARTA FPRCTGEAED YGETTTFRCH

CVYILDEWEA

VPAR-MGADG ASSVHWFEEG LELHDHNFALL AAVRGARCVE
#akok

EFLLQSLEDL DTSLEELNSE LFVVEGQPAD VFFELFEEW:

CVTILDEWEL

VIRLTFEYDS

ASSEVGINEW

EFFGEERDAL

FFLLQSLEDL DTSLRELNSE LFVWRGQPAD VFPELEFEEWG

IMEMAEEAGT EVVTIENSHTL YDLDEIIELN GQEFPLTYER

VIRLTFETDS

FQALTSEMEL

EPFGEEEDAL

PEEPAVAVES

IMEMAEEAGY EVVTENSHTL YDLDRIIELN GQEPPLTYER

QUMESCEAET QENHDDTYGY PSLEELGFPT EGLGEAVWQG

FQALTSEMEL

GETEALARLD

FEEPAVAVES

EHLEREAWTA

QUMESCEAET QENHDDTYGY PSLEELGFPT EGLGEAVWQG

ITEEFREMMAN SLLASPTGLS PYLEFGILSC ELFTTELWDL

GETEALARLD

TEEVEENSTE

EHLEREAWTA

PLILFGQLLW

ITEEFREMHAN SLLASPTGLS PYLEFGILSC ELFTTELWDL

FEFFTTAATN NFEFDEMEGHN PICIQIPWDE NPEALAKWAE

TEEVEENSTE

GETGFEWIDA

PLSLEFGQLLW

IMTQLRQEGW

EEFFTTAATN NPRFDEMEGN PICIQIPWDE HFPEALAEWAE

THHLARHAVA CFLTRGDLWY SWESGVEVFD ELLLDADEFSV

GETGFPWIDA

NAGSWMWLEC

IMTQLEQEGW

SAFFQQFTHC

THHLARHAVA CFLTRGDLWY SWESGVEVFD ELLLDADEFSV

TCPVGFGRRT DPSGDYIRRY LPELEGFPSE TITEFWNAPE

NAGSWMWLEC

SVQEALKECTT

SAFFQQFFHC

GVDTPRPIVH

TCPVGFGERT DPSCDYIRREY LPELEGFPSR YIYEFWNAPE

HAETSELNIE EMEQITQQLS EVREGLCLLAS VPSCVEDLSH

SVQHAMKCTT

PVAEPGSSQL

GVDYPRPIVH

GSISHTGPEA

HAETSELNIE EMEQITQQLS EVEGLCLLAS VPSCVEDLSH

L55GPASFER KLEASEEFPG: EELTERARVT EMPTQEFPAZE

GEISHTGPEA

LE5GPASPER ELEASEEFPG EELTERARVT ENMPTQEPAZE

Figure S9. Predicted translation products of both alleles in the

(Cry2-F12).

PVAEPGS5Q4
D5*

DE#*

Cry2 deletion cell strain



fitary g MeadAVVAAT VPAQSMGADG ASSVHWFREG LELHDNFALL ALVRGARCWE CWYILDPWEA

H3-1 MeasaVVAAT VEVLHRT*—

Hi-2 MasdaVVAAT VPAPARPRCT GSAEDTGSTT TPRC*
EELETEL T T L

i fory 4 ASSEVGINEW EFLLQSLEDL DTSLEELNSE LFWVRGQPAD VFPELFEEWG VIELTFEYDE

Hi-1

H3-2

morps EPFGEEFRDAL TMEMAKEACGY EVVTENSHIL YDLDRIIELN GQEPFLTYER FQALISEMEL
H3-1
H3-2

frery 4 FEEPAVAVSS QQMESCEAET QENHDDTYGY PSLEELGFPT EGLGPAVWQG GETEALARLD
H3-1
-2

fitary g EHLEREAWYVL NYERPRMIAN SLLASPTGLS PYLEFGCLSC FLFYYRLWDL YEEWVERNSTE
H3-1
H3-2

fitety PLELFGQLLW EEFFYTALATN NPRFDEMEGN PICIQIFWDE NPEALAEWAE GETGFPWIDA
H3-1
H3-2

morps IMTQLEQEGY THHLARHAWA CFLTRGDLWW SWESGVEVFD ELLLDADESY NAGSWMWLSC
Hi-1
H3-2

morps SAFFQQFFHC YTCPVGFGERT DPSGDYIRET LPELEGFPSE TIVEPWHAPE SVQEAAKCTI
H3-1
H3-2

ity 4 GVDYPEPIVN HAETSELNIE EMEQITQQLS RYRGLCLLAS VPSCVEDLSH PVAEPGSSGQAL
Hi-1
H3-2

fitary 4 GSISNTGPRA L35GPASPER ELEAAEEFPPG EELTERARVT ENMFTQEFPASE DS*
Hi-1 —
H3-2 —

Figure S10. Predicted translation products of both alleles in the Cry2 deletion cell strain
(Cry2-H3).
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WT 5P -TTTGACCATTCCCCTATTCGCTTCTGTECTCEGAACGECCAATATGTCACCATGGACACC-37
PAM
S -TTTGACCATTCCCCTATTCGCTTCTGTGCTCEEA-CEEEGAATATGTCACCATGGACACC-3" -1bp
mper1#B7|m/m
-5 -TTTGACCATTCCCCTATTCGCTTCTGTGCTCEEAACGEEGAATATGTCACCATGGACACC-3" +1bp
Eay
+1bp
-5 -TTTGACCATTCCCCTATTCGCTTCTGTGCTCEEAA————TATGTCACCATGGACACC-3" -Tbp
mperI#C1lm/m
-5 -TTTGACCATTCCCCTATTCGCTTCTGTGCTCEEAACGEEGAATATGTCACCATGGACACC-3" +1bp
Eay
+1bp

Figure S11. The sgRNA targeting the Per/ gene and the sequences of both alleles in the Per!/
deletion cell strain.



@mpark MSCPLEGADC CCDFRPCEPF CPCCWFPEPGA POQHREPCPCPSE LADDTDANEN GESICNEENGE

Z1-1 MECPLEGADG GGDPRPCEPF CPGGVWVPSPGA POHREPCPGPE LADDTDANSN GESCNESHNGE
c1-2 MECPLEGADC GGDPRPCEPF CPGGWPSPGA POHEPCPGPE LADDTDANSN GESCNESHNGE
mprarl ESRGASORSS HSSS5SGHNGED SAIILETTESS ESTNSQSPFSF FSSSIATSLI. SAaSSEQDNES
c1—-1 ESRGASORSS HSS5S5SGHGED SAIILETTESS ESTNSQSPFSF FSSSIATSLI. SAaSSEQDNES
12 ESRGASORSS HSSS5SGHNGED SAIILETTESS ESTNSQSPFSF FSSSIATSLI. SAaSSEQDNES
mperl TECCEEEREA RARTOEELMT ALRELELRIF PERRGEGREG TLATLQTALA CWHEHOQVOANOE
Z1-1 TESCCEEEREA RARTOEELMT ALRELELRIF PERRGEGREEG TLATLQTALA CWHEQVOANOE
c1-2 TECCEEEREA RARTOEELMT ALRELELRIF PERRGEGREG TLATLQTALA CWHEHOQVOANOE
mprarl ¥YQOWSIEEG EFCAMDMSTY TLEELEHITS EYTIENODTF SVAVSFLTGE IWYISEQAGW
Z1-1 FYQOWSIEECG EPCAMDMETY TLEELEHITS EYTIRNGQDTF SVAVEFLTGE IWYISEQAGW
12 ¥YQOWSIEEG EFCAMDMSTY TLEELEHITS EYTIENOQDTF SVAVSFLTGRE IWVYISEQAGW
mperl LLECERDVFE GARFEELLAP QDVGWFYGET TPSELPTWCGT GTSAGEGLED FTOEKSWVECR
Z1-1 LLECERDVFE GARFEELLAP QDVGEWFYGETDT TPSELPTWCGT GTSAGEGLED FTOEKSWVECR
12 LLECERDVFRE GARFSELLAP QDVGWFYGST TPSELPTWGT GTSAGSGLED FTOEKSWECR
mprarl IRGGFDRDFG FPRYOFFELTF YVTEIRVSDG APACPCCILT AERTHSGYEA FPRIFFDERIFE
c1—-1 IRGGFDRDFG FPRYOFFELTF YVTEIRVSDG APACPCCILLT AERTHSGYEA FPRIFFDERIF
c1-2 IRGCGPDRDPG PRYQPFRELTE YVIEIRVEDG APACQPCCLLI AERIHSCGYEA PRIPPDERIF
mperl TTRHIPSCLF QDVDERAAPL LCGYLPODLLG APVILFLHPE DEPLMLATHE EILQLAGOPE
-1-1 TTRHIPSCLF QDVDERAAPL LCGYLPODLLG APVILFLHPE DEPLMLATHE EILQLAGOPEF
12 TTRHTFSCLF QDVDERAALFI. LGYLFODILIG AFVIILFLHFE DEFIMLATHE EILQLAGOFF
mprarl DHSFPIRFCAR NGEY¥VTMDTS WAGFVHFWSE EVAFVLGREHE VETAFPLNEDYV FTFFAFSFAF
cl1-1 DHSFIRFCAR EKRGICHHGHD LGREFCAFLEF QGGFEVGESF+
c1-2 DHSEPIRFCAR NMSPWTPAGE VLCTPGAARW LECWVATECA EHP#

Seskeskestote skt
mperl SLDEDIQELS EQIHRLILQFP VHSSEPTGLC GVGPFLMEPGP LHSPGEEEDE NGGDAEGPGE
-1-1
12
mprarl FAPVIFOOQIC EDVHLVEHQG QOQIFIESEAE FFFEFRLLAT GTFEAEVLFC QSFNFELEWVA
Z1-1
c1-2
mperl PVPDLQASLAL APEEPEREET SCGCSYOQINT LDSILRYLES CHIPSTTEKRE CASSSSYTAS
c1—-1
12
mpert SASDDDEQEREA GPVEFVCGAKED FPESAMILESCEZ ATPREEEFYVYGC CTLSPLALAN EKAESVVSVTS
Z1-1
c1-2
mprarl QCSFS5TIVH VGDEEFFESD IITMMELDLFEGL A4PGPAFSFAF SFTVAFDFTE DAYRPVGLTE
c1—-1
12
mperl AVLSLHTOEE EQAFLWNEFRD LGELEGLDTSE SVAPSAPGCH HGPIPPGRERH HCRSKAERER
Z1-1
c1-2
mprarl HHHHQOTFEFE TFCY¥VSHFSF VESSGFWFFF FATTFFFA4AMY QFYFLFVFSF RGGPOFLEFFRA
c1—-1
12
mperl PTSVEPATFP SPLVIPMVAL VILPNYLFPTE PEYPYGVEQA PVECPPTPAS HEPSPSLEPPP
Z1-1
c1-2
mprarl FLSFFHEFDS FLFNSRCSSF LOQLNLIQILEE SFRTEGGALL GGPGSSAGFL. PEFSEETAEFE
c1—-1
(S P
mperl ARLVEVITESE NOQDALSCGEED LLELLILQEDS REGTGSAASG SLGICLGIGE GEGIHEGGET
Z1-1
12
mprarl SASITESSQS SHTSEYFGSI DSSEAEAGAA RARTEFGDOV TEKCVLODFPIW LLMANADOQRW
c1—-1
c1-2
mperl MMTYQVPERD AASVIECQDRE RLEAMOEQOF RFSEDORREEL GAVHEWVEEG QLPRAIDVTA
c1-1
12
mprarl CVDOGES5VAD FGHSDDFLFS ELDGLGLEFM EEGGGEGGGC GVGGGGGEDGE EELQTOTGAE
-1-1
c1-2
mprarl GS350DSAME EEEQGGGESS FPAIFPARENST S+
Z1-1 =
c1-2 —_

Figure S12. Predicted translation products of both alleles in the Per/ deletion cell strain
(PerI-Cl).



@mprerd MSGFLEGADG GGDFRPGEFF CFPGGVESPGA FPOHREFCPGES LADDTDANSN GSSCNESHGE

ET—-1 MSGFLEGATDG GGDFRPGEFF CPRGGVFSPGA POHEFCPGES LADDTDANSN GSSCHESHGEF
BT—= MSGPFLEGADG GGDPRPGEPF CPGGVPSPGA POHRPCPGPS LADDTDANSN GSSCNESHGE
wprerd ESEGASQRSS HESSSGHNCGED SAITETTESE ESTHEQSFSF FPSSSIAYSLL SASSEQDNES
ET—-1 ESREGASORSS HESSSGHNGED SAITETTESS ESTHNSQSFSF PSSSTAYSLI. SaSSEQDNES
BT—= ESRGASORSE HESS5SGHGED SAITETTESE ESTHNSQSPSP PSSESTATSLI. SaSSEQDNPS
mrrard TSCCESEQSA FEARTOERIMT AILRERLETIRIF FEERCECESG TLATLOTAL S CVEQVOANOE
ET—-1 TSGCSSEQS5A RARTOEREILMT ALRELEIRIF PERERGEGESG TLATLOYATL A CVEQVOLNORE
BT—= TSGCOSSEOSA RARTOERLMT ALRELEILRIF PERRGEGRSG TLATLOTYAT. A CVEOWVOLTIOR
mprerd FYQOWSIEEG EFCAMDMETY TLEELEHITS EYTIRENQODTFEF SWAWSFLTGE IVYISEQAGY
ET—-1 FTYQOWSILEEG EFPCAMDMSTY TLEELEHITS EYTILRENQDTFEF SVAWVSFLTGE IVYISEQAGY
ET-= FYQOWSLEEG EPCAMDMETY TLEELEHITS EYTILENQDTE SWVAWVSFLTGE IVYISEQAGY
mrrard LLECEREDVFE CGARFSELLAF QDWVCVFYGET TESELFTWCGT GTSACSCLED FTOEESVEFCERE
ET—-1 LLECERDVFE GARFSEILAF QDWVGVFYGEST TESELEPTWGT GTSAGSGLED FTOEESVEFCOR
ET-= LLECERDVFE GARFSELLAF QDWVGVEFYGST TPSELPTWGT GTSAGCSGLED FTOEESVECR
mprard IRGGFDEDPC PEYQFPFRLTE YVTEIRVSD: AFPAQPCCIIT AFRIHSCYEA FRIPFPDERIF
B =l IRGGFDEDFP: FEYOQFFERELTE YVITEIRVSDE AFAQPCCIITY AERTHSCYEA FRIFFDERIF
ET-= IRGGPDEDFG FEYOPFELTFE ¥VTEIRVED:G AFACPCCIILT AERTHSGYEA PEIFFDERIF
mprard TTRHTF2CLF QDVDERAAPI LCYLPODLIGC APWIIFIHFE DEFPILMLATHE EILQLAGQFPF
B =l TTREHTFSCLF QDVDERAAFI. LGYLPQODLLIG AFPVILFLHFE DREFLMLATHE EKILQLAGQFF
ET-= TTEHTFSCLF QDVDERAAPI. LGYLFODLIG APVILFIHFE DEFILMLATHE EKILOQLAGOFF
mprad DHEPIRFCAER NCGEYWTMDTS WACFVHPWSR EVAFVLCRHE VETAPLNEDWV FTFPRPAFPSFAF
B =l DHEFPIRFCAR KERGICHHGHD LEEFCAFLEF QGEFRVGESE+
ET-= DHSFIRFCAERE NGDMEFWTFA GPVLCOTFPGAA EWLSOWVATE CARHPS

sfestestesfoteste sofenteste
Fo.kag-Fors SLDEDIQEL S EQIHRLILIOF VHSESFTCLC GVCGFLMSPCGFR LHEPZSE5DS NGCDAECPCGE
E7—1
ET-=
Fo.kag-Fors FPAPVTFOOIC KDVHLVEHOQSC QDI FIESRAK PPPRFPELLAT GTFEAEVLFC QSFPNPELEWV.A
E7—1
ET—-Z=
mprarl PVWPDQDASLAL APEEPERKET SGCSYUQINC LDSILEYLES CHNIPSTTEREE CASEESYTAS
E7—1
ET—-Z=
mprarl SASDDDEQRA GPVEVCGAKED PSSAMLESCEG ATPREEPVVG GTLSPLALAN EKABESWVVEVTS
E7T—1
ET—-=
mprarl QCSFEETIVH VGDEEPPESD ITMMEDLPGL APCGPAPSPAP SPTVAPDPTE DAYRPWVGLTE
E7T—1
ET—-=
Fo.kag-Nors AVILSLHTOEE EQAFLNRFRD LGRLEGLDTE SVAPSAPCCH HGPIPPGREEHD HCRSEAKRER
E7T—1
ET—-=
Fo.kag-Nors HHHHLOTPEPE TPCYVSHPSP VPESGCEPWPPE PATTPFPAMY QPYPLPWVEFEP RGGPQPLPERA
E7—1
ET—2
Fo.kag-Nors PTSVEPATFP SPLVIPMVAL VLPNYLFPTE PSYPYGVEQA PVECGPPTPAS HSPSPSLEPPP
E7—1
ET—2
mpread PLSPFPHEPDE PLFHNSRCSESSP LOILNLIQLEE SPRTEGGAAALA GGPGESAGCPL. PPSEETAEPE
ET—1
ET—2
mpread ARIVEVTESE NQDAL SGESD LLELLIGQEDS RECGTGSAASG SLGSGLGEGE GESGSHEGGST
ET—1
BET—=2
mpread SASTTRS5305 SHTSEYPGSI DSSEAFRAGAS RARTEPGDOYV TECVLODEIW LLMATADCORY
ET—1
BET—=2
mpraTl MMTYOQVPSED A4ASVIEQDRE RLEAMOEQOF RFSEDQRREL GAVHSWVYREG QLPRALDVTA
ET-1
BET—=2
mpraTl CWDOLZSSVOD PGHEDDPLFS ELDGLGLEPM EEGGGEGGGT GVGCGEGGDEE ERAQTOTIGAR
ET-1
ET—=2
mpraTl GSS30DSANME EREEQGGGESS PAIPARENIST S#
ET-1 —
ET—=2 S

Figure S13. Predicted translation products of both alleles in the Per/ deletion cell strain
(Perl-B7).
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WT ST-TTCGATTATTCTCCCATTCGATTCC CGGGGAGTACATCACACTGGACACT-3"
PAM
57 -TTCGATTATTCTCCCATTCGATTCC - —ATCACACTGGACACT-3" -16bp
mper2#A3|m/m
5" -TTCGATTATTCTCCCATTCGATTCC —-3" -256bp

Figure S14. The sgRNA targeting the Per2 gene and the sequences of both alleles in the Per2

deletion cell strain.

21

WT 57 -TGCTCGGACCCTGTCCACCGCCECACTGAGCGTGECGTCTEGCATCAGCCAGTGLAGCTG-37
PAM

Al AGCCAGTGCAGCTG-3" -20bp

mper3#D4 m/m 57 -TGCTCGGACCCTGTCCACCEE

Figure S15. The sgRNA targeting the Per3 gene and the sequences of both alleles in the Per3

deletion cell strain.
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GAMGESELAP
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EMPAPSESAD
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ARNSFEEASE

IYFESTDYAS

EVSENFRQFPY

DRQFDEALPG
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ERTPECVLNT

T VPERGEEE
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SMEQQAFLFS

PAQREELAEY

ESWIHSHTAF

QEGHLQSCTA

CEDRGSVGDT

AEVLEQHFAE

DT5*

Figure S16. Predicted translation products of both alleles in the Per3 deletion cell strain.
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WT 5’-GAATTTGGGAAGAGTTTGTGTTCTATGCACCTGACCGAAGACGAAATCGCGTTATTTTCT-3"
PAM

5 -GAATTTGGGAAGAGTTTGTGTTCTATGCACCTGACC-AAGACGAAATCGCGTTATTTTCT-3" -1bp
mrora#B11|m/m

5 -GAATTTGGGAAG——— e e CGAAGACGAAATCGCGTTATTTTCT-3’ -23bp
mrora#D2m/m 57 -GAATTTGGGAAGAGTTTGTGTTCTATGCACCTGAC —-———-—-GAAATCGCGTTATTTTCT-3" -7bp

Figure S17. The sgRNA targeting the Rora gene and the sequences of both alleles in the Rora

deletion cell strain.
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mT0Td
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B11-2

mT0Td
B11-1
BEl1-2

mTOTd
BEl1-1
B11-2

mTOTd
B11-1
BEl11-2

Figure S18. Predicted translation products of both alleles in the Rora deletion cell strain

(Rora-B11).
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Figure S19. Predicted translation products of both alleles in the Rora deletion cell strain

(Rora-D2).
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WT 5 -GGCCTCAGCAACCTGAACACCGAGACCGECEGCACATAC GCCAACGGECACGTCATTGACCTGCCCAA-S'
PANM
5'-GGCCTCAGCAACCTGAACACCGAGAC CGGLGECACA—-CAACGGECACGTCATTGACCTGCCCAA-3' -sbp

mrorb&83|m/m

5 —--CCCARA-3' -331bp

Figure S20. The sgRNA targeting the Rorb gene and the sequences of both alleles in the Rorb
deletion cell strain.
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WT S’ -TGCACGCGTCAGCAGAACTGCCCCATTGACCGAACCAGCCGCAACCGATGCCAGCATTGC-3 "
PAM
5* -TGCACGCGTCAGCAGAACTGCCCCATTATACCGAACCAGCCGCAACCGATGCCAGCATTGC-3 +1bp
mrorc#F8|m/m
5’ -TGCACGCGTCAGCAGAACTGCCCCATTGACCGAACCAGCCGCAACCGATGCCAGCATTGC-3 +1bp
~
+1bp

Figure S21. The sgRNA targeting the Rorc gene and the sequences of both alleles in the Rorc
deletion cell strain.
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Figure S22. Predicted translation products of both alleles in the Rorc deletion cell strain.
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WT 5 -GTETGCAAGGAATGGTACCGLGTGACGTCGGEACGGCATGCTGTGGAAAMAGCTCATCGAG-3"
PAM
5'-GTGTGCAAGGAATGGTACCGCGTGACGTC ATGCTGTGGAAAAAGCTCATCGAG-3" -7bp
mbeta-trep#C3m/m
5" -GTGTGCAAGGAAT GG TAC—— oo~ GGCATG C TG TG G AAAAAG CTCATC GAG-3" -15bp

w

-GTGTGCAAGGAATG GCTCATCGAG-3 -30bp

mbeta-trep#D11|m/m

w

-GTGTGCAAGGAATGETACCGCGTGACGTCGGACGGCATECTGTGGAAAAAGCTCATCGAG-3 +1bp
~

+1bp
Figure S23. The sgRNA targeting the Beta-trcp gene and the sequences of both alleles in the
Beta-trep deletion cell strain.

mbeta—trcp  MDPAEAVLQE KALKFMCSNP RSLWLGCSSL ADSMPSLRCL YNPGTGALTA FQNSSEREDC
09-1 MDPAEAVLQE KALKFMCSMP RSLWLCCSSL ADSMPSLRCL TWPGTGALTA FQNSSEREDC
09-2 WDPAEAVLQE KALKFMCSMP RSLWLGCSSL ADSMPSLRCL YWPGTGALTA FONSSEREDC
Aok ook kkckokkokoRE sokkolok ok kol kkokokok okl dokkokokkokok kokokok ok Rk
mbeta—trcp  NNGEPPREII PEENSLRQTY NSCARLCING ETVCLTSTAM ETENCVAKAE LANGTSSHIV
091 NNGEPPREII PEENSLRQTY NSCARLCING ETVCLTSTAM ETENCVAEAE LANGTSSHIV
09-2 NNGEFFRKII PEENSLRQTY NSCARLCING ETVCLTSTAM KTENCVAKAE LANGTSSMIV
EEEEES RS LS EE S 2 ST EES S LS B S S PSS LS R RS R R AR S R RS
mheta—trcp  PHQRELSAST EKEKELCVEY FEQWSESDQY EFVEHLISQM CHYQHGHINS YLEFMLQRDF
091 PKQRELSASY EKEKELCYEY FEQWSESDQV EFVEHLISQM CHYQHGHINS YLEPMLQRDF
09-2 PEQRELSASY EKEKELCVEY FEQWSESDQV EFVEHLISQN CHYQHGHINS YLEPNMLQRDF
EEEEES RS LS EE S 2 ST EES S LS B S S PSS LS R RS R R AR S R RS
mheta—trcp  ITALPARGLD HIAENILSYL DAKSLCAAEL VCEEWYRVTS DGMLWEELIE RMVETDSLWR
09-1 TTALPARGLD HIAENILSYL DAKSLCAAEL VCKEWYEVTS CCGESSSRCW SCRTLOGEAW
09-2 ITALPARGLD HIAENILSYL DAKSLCAAEL VCKEWT—— —CMLWEELIE RMVRTDSLWR
EESSESS LSS RS LS L P L B S 2L L
mheta—trcp GLAERRGWCQ YLFKNEPPDE NAPPNSFYRA LYPEIIQDIE TIESNWRCCR HSLQRIHCRS
091 QSAEAGDSTY SETNLLMRETL LPTPFIERFI LESYETLRQ*
09-2 GLAERRGWGQ YLFENKPPDE NAPPNSFYRA LYPKITQDIE TIESNWRCGR HSLORTHCES

mheta—trcp  ETSEGVYCLG YDDQEIVSGL EDNTIEIWDE STLECERILT GHTGSVLCLG YDERVIITGS
C9-1
-z ETSEGVICLG YDDQEIVSGL EDNTIEIWDE STLECERILT GHTGSVLCLGQ YDERVIITGS

mhete—trop  SDSTVRVWDW NAGEMLNTLI HHCEAVLHLE FNNGMMVTCS EDESTAVWDM ASPTDITLRR
C3-1
ce-2 SDETVEVWDWV MAGEMLNTLI HHCEAVLHLE FNNGMMWTCS EDESTAVWDM ASPTDITLER

mheta—trcp  VLVGHRAAVN VVDFDDKYIV SASGDRTIEV WNTSTCEFVE TLNGHERGIA CLQYREDELVY
-1
o2 VLVGHRLAAVN VWDFDDEYIV SASGDETIEV WWTSTCEFVE TLNGHERGIL CLQYRDRLWW

mhete—frop  SG3SDNTIEL WDIECGACLE VLEGHEELWE CIRFDNERIV SCATDGEIEY WDLMAALDPER
-1
o2 SGISDNTIEL WDIECGACLR WLEGHEELVE CIEFDHERIV SGATDGEIEV WDLMAALDFR

mheta—trcp  APAGTLCLET LVEHSGRVFR LQFDEFQIVS SSHDDTILIW DFLNDPALHA EPPRSPSRTY
08-1
92 APAGTLCLET LVEHSGRVFR LQFDEFQIVS SSHDDTILIW DFLNDPALHS EFPESPSETY

mbeta—trcp  TYISE*
c9-1
o9-2 TYISE*

Figure S24. Predicted translation products of both alleles in the Beta-trcp deletion cell (C9).



mheta—trcp  WDPAEAVLQE KALEFMCSMP RSLYLGCSSL ADSMPSLRCL YNPGTGALTA FQNSSEREDC
p11-1 MDPAEAVLOE KALEFMCSMP RSLVLGCSSL ADSMPSLRCL YNPGTGALTA FONSSEREDC
D11-2 WDPAEAVLQE KALEFMCSMP RSLYLGCSSL ADSMPSLRCL YNPGTGALTA FQNSSEREDC
R L EEES B E LA RS E LN E EE S AR P R
mbeta—trcp  NNGEPPREIT PEENSLRQTY NSCARLCING ETVCLTSTAM KTENCTVAHAE LANGTSSMIV
p11-1 NNGEPFREII PEENSLRQTY NSCARLCINQ ETYCLTSTAM KTENCVAKAK LANGTSSMIV
D11-2 NNGEPFREIL PEENSLRQTY NSCARLCING ETVCLTSTAM KTENCVAEAE LANGTSSMIV
R L EEES B E LA RS P E AP EE S AR P R Y
mheta—trcp  PEURKLSASY EKEKELCVEY FEQWSESDQV EFVEHLISQM CHYQHGHINS YLEPNLQRDF
D11-1 PEQRKLSASY EKEKELCVEY FEQWSESDQV EFVEHLISQM CHYQHGHINS YLEFNLQRDF
D11-2 PEQRKLSASY EKEKELCYKY FEQWSESDQV EFVEHLISQN CHYQHGHINS YLEFMLQRDF
R EEES B E LA RS E L E AR EE S AR P R Y
mheta—trcp  ITALPARGLD HIAENILSYL DAESLCAAEL VCEEWYRVTS DGMLWKELIE RMVRTDSLUR
D11-1 TTALPARGLD HIAENILSYL DAKSLCAAEL VCEEW—— — KKLIE RMVRTDSLWR
D11-2 ITALPARGLD HIAENILSYL DAKSLCAAEL VCEEWYRVTS CRHAVEKAHR EDGQDGLEVA
RN R OO RO RO Ok ROk Rk ok ohokeok ok
mheta—trcp  CGLAERRGWGQ YLFENKFFDE NAPPNSFYRA LYPEIIQDIE TIESNWRCGR HSLQRIHCRS
D11-1 GLAERRGWGQ YLFENKPPDE NAPPNSFYRA LYPKITQDIE TTESNWRCGR HSLQRTHCRS
D11-2 RPCRAQRLGT VLIQHQTS*—

mheta—trop  ETSEGVYCLY TDDQEIVSGL EDNTIEIWDE STLECERILT GHTGSVLCLG YDERVIITS
Dl11-1 ETSEGVYCLY YDDQEIVSGL RDNTIEIWDE STLECERILT GHTGSVLCLG YDERWIITGS
D11-2

mheta—trop  SDETVREVWDY NAGEMLNTLI HHCEAVLHLE FNNGMMVTCS EDESIAVWDM ASPTDITLER
D11-1 SDETVEVWDV NAGEMLNTLI HHCEAVLHLE FNNGMMVTCS EDRESIAVWDMN ASPTDITLEE
D11-2

mheta—trop  VLVGHRAAVN VVDFDDEYIV SASGDRTIEY WNTSTCEFVE TLNGHERGIA CLOYRDELVY
Dl11-1 VLVGHRALYVN VVDFDDEYIV SASGDRETIEV WHTSTCEFVE TLHNGHERGIA CLOYRDELVY
Dl11-2

mheta—frcp  SGISDNTIRL WDIECGACLE VLEGHEELVE CIRFDNERIV SGAYDGEIEY WDLMAALDFE
Di11-1 SGSSDNTIRL WDIECGACLE VLEGHEELVE CIEFDNERIV SGATDGEIEY WDLMALLDFE
bl11-2

mhetfa—frcp  APAGTLCLRT LVEHSGEVFR LOFDEFQIVS SSHDDTILIW DFLNDPAAHA EFFRSPSRTT
D11-1 APAGTLCLET LVEHSGEVFR LQFDEFQIVS SSHDDTILIW DFLNDFAAHS EPFRSPSRETT
Dl1l-2

mbeta—trcp  TYISE*
D11-1 TYISE*
Dl1-2

Figure S25. Predicted translation products of both alleles in the Beta-trcp deletion cell (D11).



T ] b
/ 

WT 57 -TTACAGATCTTTCAGTACCTTCCTTTAATAGATCGAGCCCGEGCTTCGTCCGTGTGCAGG-37
PAM
5F - TTACAGATCTTTCAGTACCTTCCT T TA-TAGATCGAGCCCGEECTTCGTCCGTGTGCAGG-3 " -1bp
mfbxl21#C11{m/m
5 - TTACAGATCTTTCAGTACCTTCCT T TAATAGATCGAGCCCGGGCTTCETCCGTGTGCAGG-3" +1bp

I

+1bp

Figure S26. The sgRNA targeting the Fbx/21 gene and the sequences of both alleles in the Fbx/21]
deletion cell strain.

mfhxiZ] MEFNNESAVH EWVVQSSPVVE QPERGLCSSL EQTHALSVLL DWGTLPHHVI LQIFQYLPLI
Cc11-1 MERNIEFSAVN EVVQSSPVVE QPERGLCS5L ROTHALSVLL DWGTLPHHVI LQIFQTLPLK
cl1-2 MEENNFSAVN EVVQSSPVVE QPERGLCSSL EQTHALSVLL DWCGTLPHHVI LQIFQVLPL*
RRRARRR AR R R R KRR KRk
mihxil] DRARASSVCE EWNEVFHIFD LWEEFEFELN QSATSYFEST HPDLIQQITE EHALHLQTVS
Ccl1-1 RE35PGFVEVD EME*
C11-2

mfbxidl FEVDSSTESA EAACDILSQL VHCSIQTLGL ISTAKPEFMN VPESHEVIAL TVVEVNSESL
Cl1-1
C11-2

mfhyid] SSIKIEDTPY DDPSLEILVA NNSDTLELLE MISCPHVSSD GILCVADHCY GLEELALNTY
cl11-1
Cc11-2

mfhxil] ILESDETLLAL SSETHVHLEH LEIDVVSENE GQIEFHSIEE ESWDALTEHS PRVIVVNYFE
C11-1
C11-2

afhxdl] LYEEEFEAFF EEETPVTHLY FGRSVSRAIL GRIGLNCPRL IELVWCANGL LFLDSELIRI
C11-1
C11-2

mfhxil] LYEEEFEAFF EEETPVTHLY FGRSVEEATL GEIGLNCFEL IELVVCANGL LPLDSELIEI
c11-1
cl11-2

atfhxdl] LEACENLTSL GLSECEVSCS AFVEFVELCG RELTQLSIME EVLVPDDEYT PDEVHTEVSE
Cc11-1
C11-2

mfbxidl HLGEVWEPDY MEP I+
Cl1-1
Cc11-2

Figure S27. Predicted translation products of both alleles in the Fbx/21 deletion cell.
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57 -TGCTCTTTAAAAACTCTCGGACTTATCTCGACTGC CCGGCCAAGCTTTATGGATCTACCA-3

PAM
CGA-TGCCCGECCAAGCTTTATGGATCTACCA-3”

-1bp

Figure S28. The sgRNA targeting the Fbx/3 gene and the sequences of both alleles in the Fbx/3
deletion cell strain.
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Figure S29. Predicted translation products of both alleles in the Fbx/3 deletion cell.
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wT 5 -CACTTTCCCAGCCACCACG!
PAM
57 -CACTTTCCCAGCCACCA-GGT

-1bp

mciart#C8[m/m

-6bp
-Sbp

mciart#D4 m/m 5" -CACTTTCCCAGCC———--GGETGEA

Figure S30. The sgRNA targeting the Ciart gene and the sequences of both alleles in the Ciart
deletion cell strain.

meiart MDSPSSYSST SSSSLSPSFS TSSYNSDFSF PSDNEREGHG THELRPDTVG QRGGSRPSPG
c8-1 WDSPSSYSST SSSSLSPSFS TSSYNSDFSF PSDNEREGHG THELRPDTVG QRGGSRPSPG
CB-2 MDSPSSYSST SSSSLSPSFS TSSYNSDFSF PSDNEREGHG THELRPDTVG QRGGSRPSPG
FookookRoook hololokkoR ok ook ookoR ook ook sekolokoiokokoR k. dkokokkok o ok ok
meiart PIRCRHRPRY SSNQHTAPHL EQQGSEVERS RDGEQETSLN TQOCTTEGDL LFAQECHELQ
c8-1 PIRCRHRPRY SSNQHTAPHL EQQGSEVERS RDGEQETSLN TQOCTTEGDL LFAQECHELG
CB-2 PIRCRHRPRY SSNQHTAPHL EQQGSEVERS RDGEQETSLN TQOCTTEGDL LFAQECHELG
FookookRoook ool ok RoR ok oookoR SokcookoioR ook sokoloroiokokoRok skokokiok e ok ok
meiart GFIRPLTDLL NGLEMGRFDR CLSSFQQSVA MDRIQRIVGY LQEPQMGERY LGTLLQVEGH
c8-1 GFIRPLTDLL NGLEMGRFDR CLSSFQQSVA MDRIQRIVGY LQEPQMGERY LGTLLQVECH
CB-2 GFIRPLTDLL NGLEMGEFDR CLSSFQQSVA MDRIQRIVGY LQEPQMGERY LGTLLQVEGH
FookookRoook ool ok RoR ok oookoR SokcookoioR ook sokoloroiokokoRok skokokiok e ok ok
meiart LETWFPHIAL QESSSCGSEH QISKHFPSHH GDPGAASPAP LLEEMGQTQL GHLVLEPHQP
cB-1 LETWFPHIAL QESSSCGSEH QISKHFPSHH —PRAASPAP LLEEMGQTQL GHLVLEPHQP
CB-2 LETWFPHIAL QESSSGGSRH QISKHFPSHY VIPGLLLLHL S*
ook ook ookl R ook ok ok ok
meiart WHLTGWEAMN LTWIHSTPIC NPPLSSQGSA SCHSPIGTGA SIGVILVLGE CGQPFTHSAF
cB-1 WHLTGWPAMN LTWIHSTPIC NPPLSSQGSA SCHSPIGTGA SIGVILVLGE GGQPFTHSAP
CB-2
meiart GTPYPPTPLS PVVPGDLEEL PGEEPRCHSL PVWTLPSDWSC ILCPPVLPTT DREMTEGHPE
c8-1 GTPYPPTPLS PVVPGDLEEL PGEEPRCHSL PVWTLPSDWSC ILCPPVLPTT DREMTEGHPE
CB-2
meiart PQNTSHPPYA PDPQP*
c8-1 PQNTSHPPYVA PDPQP*
CB-2

Figure S31. Predicted translation products of both alleles in the Ciart deletion cell (C8).



moiart MDEPSEVEST SE555LEPEFRS TESVNSDESF PSDNEREGEG THELRPDTVG QEGGSEPEPG

D4-1/2 MDSPSSVSSY SSSSLSPSFS TSSYNSDFSF PSDNERECKG THELRPDTVG QRCGSRPSPG
ddckdkck okl hdokdckkskdoRd kdockskkckdokdok Rdokdokdokkok kekokkkokkk kkdokdek ko
pciart PIRCRHRPREY SSNQHTAPHL EQQGSEVERS RDGEQETSLN TQGCTTEGDL LFAQECEELD
L4-1/2 PIRCRHRPEY SSNQHTAPHL EQQGSEVERS RDGEQETSLN TQGCTTEGDL LFAQECEELD
dokoRdk Rk AR kR Rk R kR R RE Rk R kR Rk Rk ko kR
mciart GFIRPLTDLL NGLEMGEFDR GLSSFQQSVA NMDRIQRIVGY LQKPQMGERY LGTLLQVEGH
D4-1/2 GFIRPLTDLL NGLEMGEFDR GLSSFQQSVA NMDRIQRIVGY LQEPQMGERY LGTLLQVEGH
R Ak R B A Rk b b A R b A R R R R
mciart LETWFPHIAL QESSSGGSREH QISEHFPSHH GDPGAASPAP LLEEMGQTQL CGHLVLEFEQF
D4-1/2 LETWFPHIAL QESSSGGSRH QISKHFPSE*
dokckkockkokdokk kokdckkckdoRd kokkkkdok
moiart VHLTGYPAMN LTWIHSTPIC NPPLSSQGS4 SGHSPICTCA SIGVILVLGE CCQPFTHSAP
D4-1/2
mciart GTPYPPTPLS PYVPGDLEEL PGEEPRCHSL PYTLPSDWSC ILCPPYVLPTT DREMTEGHPE
D4-1/2
mciart PQMTSHPFPVL PDPQP*
D4-1/2

Figure S32. Predicted translation products of both alleles in the Ciart deletion cell (D4).

] ] ‘:a

WT 57 -AGCCGTACTTCAAAAGCGACCATGGACGLAGGTTCGCCGTGCEAGAACGTGTCAGCALC-3"
PAM
57 -AGCCGTACTTCAAAAGCGACCATGGACGCAGGTTCTT—TGGEGAGAACGTGTCAGCAC-3 " -2bp
mdecI#D8m/m
57 -AGCCGTACTTCAAAAGCGACCATGGACCC A —m——GTGGEGAGAACGTGTCAGCAC-3" +10bp

s

+19bp
Figure S33. The sgRNA targeting the Dec/ gene and the sequences of both alleles in the Dec!

deletion cell strain.
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Figure S34. Predicted translation products of both alleles in the Dec/ deletion cell.
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WT 5'-3GCCGECTGCGCCCCCAGCACGLGECATAGC CECACCCACCTECCGCGCECTGTGAACCCGEG-3"

PAM
5'-GGCCGCTGCG e mmr

mdecZ#E8 m/m e e e - TGTGAACC CGG-3

-38bp

Figure S35. The sgRNA targeting the Dec2 gene and the sequences of both alleles in the Dec2
deletion cell strain.



ndecs WDEGIPHLGE RQLLEHRDFI GLDYSSLYMC EPERSLERDD TEDTYELPHR LIEKERRDRI
EB-1/2 WDEGIPHLGE RQLLEHRDFI GLDYSSLYMC EPERSLERDD TEDTYELPHR LIEKERRDRI
kool okokokokokokiokor skokokoiokokokoiok sokokokoRiorokor okokokorokokok e ko ok ko ok
ndecs NECIAQLEDL LPEHLELTTL GHLEKAVVLE LTLEHLEALT ALTEQQHQET IALQNGERSL
EB-1/2 NECTAQLEDL LFEHLELTTL GHLEKAVVLE LTLEHLEALT ALTEQQHQKT IALQNGERSL
kool okokokokokokookol skokiokokoRokokook sokokokokioroiokor okokok ook ko ok ok k ok
adecs KSPVQADLDA FHSGFQTCAE EVLQYLARFE SWTPREPRCA QLVSHLHAVA TQLLTPQVES
EB-1/2 KSPVQADLDA FHSGFQTCAE EVLQYLARFE SWTPREPRCA QLVSHLHAVA TQLLTPQVES
kool okokokokokokookor sokokoiokoiokoiok sokokokokioroiokor okokokorokokok e ko ok ok ok
ndecs GRGSGRAPCS AGALAASGPE RVARCYPYIQ RTQPGTEPEH DTDTDSGYGG EAEQGRAAVE
EB-1/2 GRGSGRAPCS AGALAASGPE RVARCYPYIQ RTQPGTEPEH DTDTDSGYGG EAEQGRAAVE
ookl okokokokokokookor skokookokokokoook sokokokokioriokor okokokorokokoR e ok ok ko ok
ndecd QEPPGDSSPA PERPELEARG ALLGPEPALL GSLVALGOGA PFAQPAALPF CLPFYLLSPS
EB-1/2 QEPPGDSSPA PERPELEARG ALLGPEPALL GSLVALGOGA PFAQPAAAPF CLPFYLLSFS
ookl okokokokokokokor siokooiooiokoiok sokokokokiorokokor okokok ekl e ko ok ok ok
adecs ABATVQPWLD ESCLDEYLYP AAAAPFPLLY PCIPAAALLL AAAAFPCLSS VLSPPPEEAG
EB-1/2 ABATVQPWLD ESGLDEYLYP AAAAPFPLLY PCIPAAAALL AAAAFPCLSS VLSPPPEEAG
kool okokoiokokokokol sokookokokokokk sokokokokioroiokor okokokorokokoR e ko ok ko ok
ndecd ATAGAPFLAH EVAPPGPLRP QHAHSRTHLP RAVNPESSQE DATQPAKDAP *
EB-1/2 ATAGAPFLAH EVAPPGPLRC EPGELSCRCH AAGQGRPL— -
ok ok R R R R kb ok ok el ok ok

Figure S36. Predicted translation products of both alleles in the Dec2 deletion cell.

i 18 7
]

WT 5" -CCCTCAGGATGACAGCCAGTGCCAGCCCAGCCCTGACTTCGECCATGATCGECABCTCAG-3"
PAM
57 -CCCTCAGGATGACAGCCAGTGCCAGCCCAGCCCT AL ——CATGATCGECAGCTCAG-3 " -6bp
mnpas 2#B8m/m
57 -CCCTCAGGATGACAGCCAGTGCCAGCCCAGCC L — ATGATCGGCAGCTCAG-3" -11bp

Figure S37. The sgRNA targeting the Npas2 gene and the sequences of both alleles in the Npas2
deletion cell strain.
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Figure S38. Predicted translation products of both alleles in the Npas2 deletion cell.



Figure S39. The sgRNA targeting the Nr/d2 gene and the sequences of both alleles in the Nrid2

mnrld2#Fd

deletion cell strain.
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Figure S40. Predicted translation products of both alleles in the Nr/d2 deletion cell.
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Figure S41. The sgRNA targeting the Dbp gene and the sequences of both alleles in the Dbp
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Figure S42. The sgRNA targeting the Nfil/3 gene and the sequences
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Figure S43. Predicted translation products of both alleles in the Nfi/3 deletion cell.
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Figure S44. The sgRNA targeting the Csnkld gene and the sequences of both alleles in the
Csnkl1d deletion cell strain (Knocking-out of CK1d was reported in Guo et al., JBR, 2019).
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Figure S45. The sgRNA targeting the Csnkle gene and the sequences of both alleles in the Csnkle
deletion cell strain (Knocking-out of CK1le was reported in Guo et al., JBR, 2019).

Note: No translation predictions on Dbp-H11, Per2-A2, and Rorb-B3 cell lines, due to the

impairments of splicing signals in the targeted exons by mutated nucleotides.
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Figure S46. The bioluminescence of the wild-type, Bmall-D8, Clock-F12, and Npas2-B8 cells.

These genes belong to the core positive regulator group.
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Figure S47. The bioluminescence of the Cryl and Cry2 knock-out cells.
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Figure S48. The bioluminescence of the Per1, Per2, and Per3 knock-out cells.
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cells. These genes represent regulators for the Bmall gene.
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cells. These genes represent E3 ligases.
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Figure S52. The bioluminescence of the casein kinase genes, Csnk1d-D2, Csnk1e-B5 cells.



Table S1. The sequence information of sgRNAs used in this study.

Target gene sequence Loction-Exon Score
Bmall ACCCGTATTTCCCCGTTCGCTGG 14/21 98
Clock TCCATCTTTCTCGCGTTACCAGG 6/23 94
Npas2 TGCCGATCATGGCCGAAGTCAGG 18/21 95
Cryl TTCGCCGGCTCTTCCAACGTGGG 1/13 95
Cry2 ACGGTCCCCGCGCAATCGATGGG 1/12 99
Perl TCGCTTCTGTGCTCGGAACGGGG 11/23 93
Per2 TCGATTCCGCACCCGCAACGGGG 11/23 99
Per3 GCCGCACTGAGCGTGGCGTCTGG 15/21 96
Rora ACGCGATTTCGTCTTCGGTCAGG 9/11 98
Rorb ACCGGCGGCACATACGCCAACGG 4/10 97
Rorc GTTGCGGCTGGTTCGGTCAATGG 3/10 97
Nridl GTTGCGATTGATGCGAACGATGG 4/8 99
Nrld2 AGCGTTCTTGGGATTGCCGTTGG 2/8 91
Dbp ACGTATTCCACGTCCCCGAAAGG 2/4 95
Nfil3 GATTTCTTGGGCATACGCCGTGG 2/2 98
Ciart CAGCCCCGGGGTCACCGTGGTGG 5/5 79
Decl CATGGACGCAGGTTCGCCGTGGG 5/5 92
Dec? GGTGCGGCTATGCGCGTGCTGGG 5/5 97
Beta-trcp TGGTACCGCGTGACGTCGGACGG 6/15 98
Fbxi21 GCCCGGGCTCGATCTATTAAAGG 4/7 97
Fbxi3 TCGGACTTATCTCGACTGCCCGG 3/5 95
Myc GCTGTACGGAGTCGTAGTCGAGG 2/3 98
Timeless TACTCGAGCCCGTGAACGTTTGG 23/29 98
Csnkld CCTACGACTATGTGTTCGACTGG 6/9 95
Csnkle CCTACGACTACGTCTTCGACTGG 7/9 98

Note: Location-Exon means the number of sgRNA’s exon /total exon



Table S2. The sequence information of primers to amplify targeted sites

GeneName Forward primer Reverse primer Product
(5'to 3") (5'to 3") length
Bmall-C AGGTGAGACCGAATCCCACT TAGAAAAGCCAGCTGACCACC 664bp
Clock-C CTGTCTCCCCAGGCTTACG TGACATATTTGAGCCAGGCGTG 569bp
Npas2-C TGCCATCCCAGTTTAGCAGT GGGTAGTGTACTCAAGCCGAG 552bp
Cryl-C CTCCACACTATGAGTTACCTAG GAGCTCGTGTCCGTTCGTGGAG 983bp
ACAC
Cry2-C CCCACAGCACACCCCTAAAA GAGGCGATCCAGACTCCTTG 594bp
Perl-C GATCTTCACCACCCGACACA CCAGCGTGGAGACACAGTT 585bp
Per2-C ATCTCTATCCCACAGACCCCC GTTGGACCCACTGGGAATGC 613bp
Per3-C GGCCTTAGCTGTCCGTGTAA TCACCTGGTGCAGCCAATAA 518bp
Rora-C CAGCTGACAGTGGTGGCTAA CCGCTGAGCCATCTTTTCAC 614bp
Rorb-C AGGGCAAGGGGCTAGTGATA GAGCATGGTGCCTAGAGAGAG 1050bp
Rorc-C ATCTGGGATCCACTACGGGG CCCCCACATTCTCACCATCTC 593bp
Nridi-C GGGGCGAGAAGGAGATATGG AGCTCCTATCCAGTCCAGTCC 512bp
Nrld2-C ATGCCAGGAGCACTGGTTTT CTGGTGTGAGCCAGGAATGT 547bp
Beta-trep-C TCAGGCATGTGCTGCTCTTT TGTCTCTCAGGCTTTCTGCAA 562bp
Fbxi3-C CGACCGGATCAGAAAGCTCA TGGACACCCTTGCTTCACTC 1084bp
Fbxi21-C GCACCAATCAATGCGTGGAA AACAGCCCAGTGAGAAACTG 726bp
Ciart-C GGACAGGCGGACATAGGATG ACACACCTGTTGCACAAACG 555bp
Dbp-C GGCCCCTAACCCTATCCTTC CTGCTCGCTCCCATTTTTGG 991bp
Nfil3-C ATGGAGGTGGAATACGTGCC TTGTACCAGTACCCGCTGAC 981bp
Decl-C CTCGTCACTCATCTCCATCGTG GATCTGCTTCAAAGCCTGGAGC 696bp
Dec2-C CGTACAGCCCTGGCTAGACAAG CTGTTCCAGGCTTGGGTCGAG 715bp
Conkld-C ATCCAGAAGGAGCTGACTCTGA TGAGCTGTACCTCTACTTAGATGC $00bp
GC TG
Csnkle-C CTCAGAAAGGGCCACCACTT TCATCCCGCCCCTCTTAGAT 651bp
Myc-C GTATTCCCTACAGTCGCCTCC CGACCGCAACATAGGATGGA 585bp
Timeless-C~ AGGTAAAGGCATGGGCTCTG CTACAGTGCTTTGTGGGGTGA 527bp




Table S3. The most possible off-target sites for each individual gene in this study

Target gene sequence Chromosome Site Score

Bmall ACCCTTATTTTCCCGTTCCCAAG 17 -91174644 0.6
Clock TCCTTCCTTCTCCCGTTACCAAG 13 42768150 0.7
Npas?2 TGCTGATCATCGCCAAAGTCTAG 15 -8659777 0.4
Cryl TCCACCGGTCCTTCCAACGTCAG 10 -41714430 0.8
Cry2 CCTGTCCCCGTGCAATCGACTAG 11 111524673 0.4
Perl TGCGTACTGTGCTCGGAACGCGG 11 51817733 0.8
Per2 TCCCTTCCGCAGCCGCGACGGAG 6 -100094135 0.3
Per3 GCAACACTGAGCGAGGCGTCGGG 13 12487247 0.4
Rora AAGTGATTTCTTCTTCAGTCAAG 8 -112844682 0.3
Rorb ACCGGCGGCCCAGACGCCAGCAG 6 -71781796 0.4
Rorc GTGGAGGGTGGTTCGGTCACAGG 8 118850237 0.7
Nrid2 AGGCTTCCTGTGATTGCCGTCAG 7 -119338549 0.8
Dbp TCTTATTCCACCTCCCCGAATAG 9 -66088878 1.4
Nfil3 GATTCCTTGAGTATACGCCAGGG 4 86171320 0.3
Ciart CTGTCCCGGGGTCACCATGGCAG 2 -131948868 1.3
Decl CCGGGAGGCAGGGTCGCCGTGAG 10 -61461408 0.4
Dec2 GGAGCAGACATGCGCGTGCTGGG 11 68844738 0.5
Beta-trcp CGGGACAGCGTGACGTCGCAAGG 4 -151671218 0.4
Fbxi21 CCCAGGGCCCTATCTATTAAAGG 2 -14610824 0.5
Fbxi3 TGGGACTTGTCTCGACTGCATAG 6 58683716 0.9
Csnkld GGTTGGGGAAGCCTTGGCGACAG 7 51888871 1.7
Csnkle CCTACGACTATGTGTTCGACTGG 11 -120832891 0.5




Table S4. Primers to amplify the most possible off-target site for individual genes

GeneName Forward primer Reverse primer Product
(5'to 3") (5'to 3") length
Bmall-O ACGATGAGGAGGTAGTGA TGTAAGTGGAAATGGGTA 618bp
Clock-O AGTGCGGTTCTGCTATT TTTCTGTCAACGCTTCA 488bp
Npas2-O CATTAGAAGGTAGGAGCAT CAAGATTGAACGGGTGT 601bp
Cryl-O GTCATCCTCCTGCCACT GTCCCATCAACTAATCCTT 494bp
Cry2-O GTGTTACAGGCTTCCC CTCAGCAGGTGTTTCC 199bp
Peri-O CCCCATAAGTGTTCCGTAGA CCTCAGCCCATCCTGTAGTC 499bp
Per2-0 CTTTGCTCACTCCCTCTGG TCTGGCGATTTGTCTTCC 395bp
Per3-0O CTGCGTTCAGCGAGTG TCTAAGTTCCGCCTATTCA 545bp
Rora-O GAGAACGGAAGGTGAG CAGCATCCTGGAGACA 548bp
Rorb-O ACTGCCAACGGACAACG CTCGGCTACGGAAACAAA 445bp
Rorc-O GTTCTTGGACGCTCAC GCCTCCTGGATGTTG 223bp
NridI-O GGTCAAGGGAAATAAAG GGGTCCTAACGCAGT 555bp
Nrld2-O AAGGGTCCTGCTCCA GATTCTTAGGCATTCACG 529bp
Beta-trep-O GGGCTCTAAACTTGGGACGAA GCGGTTGAGGGCTGGATT 162bp
Fbxi3-O AAACCCGAAGTCAGTAG GATGGCAATCCAAGTAG 416bp
Fbxi21-O TTTATCTCCTGCTTCTACT CTTCTGCCTCAACCC 936bp
Ciart-O GCAAGGGTTCAAGGC AGGCAAATGGTGGTTAG 500bp
Dbp-O TGGCAGCAGCACCTAA CACCACCATCTCAGACACC 776bp
Nfil3-O AAACAAGTGGGTAAGTGC GTTGCCCGATACAGATT 503bp
Decl-O CACCATTGTTCCCTT CTGCTCCTCAGTGTTAG 550bp
Dec2-O TCATCTTTCTTGGCTCTTC TCCCGTGCTGACTTCTT 255bp
Csnk1d-O GCACTTGTAGGGACTTGG CTGCGGTGATAGGAGGT 469bp
Csnkle-O TTGGCTTTCACAACTCTA TTTCTGCCGTTCCTTA 269bp
Myc-O TTGCTGAACGGACAAATAC CGGGACCAATGGAGACA 1039bp
Timeless-O TCCCTGCTATTGCTGC ATGGGTTTGGTCTTTCC 308bp




