
Supplemental Research Design and Methods 

Evolution Analysis 

Following proteins were used in evolutionary analysis with MEGA3 package (1): human 

MondoA (genbank accession no. NP_055753), fish MondoA (CAG08439), mouse 

MondoA (AY968204), human ChREBP (AF245470), mouse ChREBP (NP_067430), rat 

ChREBP (AB074517), fish ChREBP (CAF98521), D. malanogaster Mio (AAF53988) 

and C. elegans myc- and mondo-like protein (AAA19059). The sequences were aligned 

with the Clustal-W algorithm (2). Unequal rate of evolution was assumed for distance 

calculation. Phylogenetic tree was reconstructed with Neighbor-joining method (3). 

 

Quantitative RT-PCR 

Full-length ChREBP or ChREBP∆1-196 was cloned into pMSCV-puro retroviral vector 

(Clontech). Retrovirus made with these constructs or empty vector were infected into 

832/13 cells. Infected cells were selected with puromycin in media containing either 2.5 

mM or 27.5 mM glucose for 48 hours so that all non-infected cells were killed. mRNA 

was extracted from these cells with RNeasy RNA miniprep kit (Qiagen), and cDNA was 

synthesized with Omniscript RT kit (Qiagen). The levels of L-PK (genbank: 

NM_012624) and ACC (NM_022193) were determined by Real-time PCR with cDNA 

from these samples as templates. The primer sequences for L-PK, ACC, and internal 

control eEF-1G (XM_215165) are as follows. L-PK: forward, 5’-tgccttcttccagcagcag-3’; 

reverse, 5’-agaagttgagtcgtgcaatgt-3’; ACC: forward, 5’-tgtgaggtggatcagagattt-3’; reverse, 

5’-agccccaaggtacaggtg-3’; eEF-1G: forward, 5’-ggccaaaccaaccgcacc-3’; reverse, 5’-

cgatgtcactgtcagcaaag-3’. 



Supplemental figure legend 

Supplemental Figure 1. Amino acid sequence alignment of Mondo gene family 

Alignment of amino acid sequences of GSM region of the Mondo family genes. Amino 

acids were colored according to the following rule: Acidic amino acids, Red; Basic, Dark 

blue; Hydrophilic, Green; Hydrophobic, Brown; Proline, Pink. 

 

Supplemental Figure 2. Phylogentic tree of Mondo family.  Based on sequence of full 

length (A) or GSM region (B) of Mondo proteins. Scale bar denotes the percent of 

distance. Bootstrap values (degree of confidence) are indicated at each node. 

 

Supplemental Figure 3. Constitutively-active ChREBP activates endogenous glucose 

target genes. mRNA level of (A) L-PK and (B) ACC in 832/13 cells infected with empty 

virus or those harboring full-length ChREBP or ChREBP∆1-196, and treated with low or 

high glucose media. 
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                                                                                                                LID                                                    
Human_ChREBP    ---------- ---------- -------MAG ALAGLAAGLQ VPRVAPSPDS DSDTDSEDP- --SLRRSAGG LLRSQVIHSG HFMVSSPHSD SLPRRRDQEG [ 70] 
Mouse_ChREBP    ---------- ---------- -------MAR ALADLSVNLQ VPRVVPSPDS DSDTDLEDP- --SPRRSAGG LHRSQVIHSG HFMVSSPHSD SLTRRRDQEG [ 70] 
Rat_ChREBP      ---------- ---------- -------MAR ALADLSVNLQ VPRVVPSPDS DSDTDLEDP- --SPRRSAGG LHRSQVIHSG HFMVSSPHSD SLTRRRDQEG [ 70] 
Fish_ChREBP     ---------- ---------- ---------- ---------- --------DS DSEADGEAAR AVGAAASGGS LARSQVIHSG HFMVSSPHSD LAPRRRRSGG [ 52] 
Human_MondoA    MAADVFMCSP RRPRSRGRQV LLKPQVSEDD DDSDTDEPSP PPASGAATPA RAHASAAPPP PRAGPGREEP PRRQQIIHSG HFMVSSPHRE HPPKKGYDFD [100] 
Mouse_MondoA    MAADVFMCSP RRPRSRGRSV LLKPQVPEDD DDSDTDEPSP PPPSGVATSA RAHASAAPLP PRAGPGREEP PRRQQIIHSG HFMVSSPHRE HPPKKGYDFD [100] 
Fish_MondoA     ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----QIIHSG HFMVSSPHSE HPPKKGYDFY [ 26] 
D.melanogaster  -----MMLNK HEGYQRTSQM FPHQQHQLPQ LHQQPYLQQS LCQNFQQLQY ETGVGASASG -SAEATADLL KAERESIHSG QFMVSHFEAE EAQDDLEDDG [ 94] 
C.elegans       ---------- ---------- ---------- ---------- --MSRGQIIH SGHFMCSNPH DDLVQDEDEE DVEVDVVEDD DKSMEASSSV HHKNKALDEK [ 58] 
                                                                   
Human_ChREBP    ---------- ---------- ---------- ---------- -----SVGPS DFGPRSIDPT LTRLFECLSL AYSGKLVSPK WKNFKGLKLL CRDKIRLNNA [125] 
Mouse_ChREBP    ---------- ---------- ---------- ---------- -----PVGLA DFGPRSIDPT LTHLFECLSL AYSGKLVSPK WKNFKGLKLL CRDKIRLNNA [125] 
Rat_ChREBP      ---------- ---------- ---------- ---------- -----PVGLA DFGPRSIDPT LTRLFECLSL AYSGKLVSPK WKNFKGLKLL CRDKIRLNNA [125] 
Fish_ChREBP     SLSSD----- ---------- ---------- ---LDTVNRS WCQTYRFGPL SAGSLSIDPT LTRLFDCMSL AYSGKIVSPK WKSFKGLRLL WRDKIRLNNA [119] 
Human_MondoA    T--------- ---------- ---------- ------VNKQ TCQTYSFGKT SSCHLSIDAS LTKLFECMTL AYSGKLVSPK WKNFKGLKLQ WRDKIRLNNA [164] 
Mouse_MondoA    T--------- ---------- ---------- ------VNKQ TCQTYSFGKT SSCHLSIDAS LTKLFECMTL AYSGKLVSPK WKNFKGLKLQ WRDKIRLNNA [164] 
Fish_MondoA     T--------- ---------- ---------- ------VNKQ TCQTYHFGKA SMSQISIDAS LTKLFECMTL AYSGKLVSPK WKNFKGLKLL WRDKIRLNNA [ 90] 
D.melanogaster  EVKMLDPEDP GLGKPGEPTN TCRDVQLYVP QTVAHFSAMD QEGDESSMSM VTSHLEIETS LTKLFKCMNL AYSQKLTSPK WNHFKGVRLR WKDKIRLNNV [194] 
C.elegans       P--------- ---------- ---------- ---------- -VTFYKFGVG KTQSIAIDVS LNKLNKCIKV AY-NKMTTPK WKDFKGLRLH WKQRVRLNNV [117]             

                                                                                                      LID           GRACE 
Human_ChREBP    IWRAWYIQY- ---------- ------VKRR KSPVCGFVTP LQG-PEADAH RKPEAVVLEG NYWKRRIEVV MREYHKWRIY YKKR----L- RKPSREDDLL [202] 
Mouse_ChREBP    IWRAWYIQY- ---------- ------VQRR KSPVCGFVTP LQG-SEADEH RKPEAVILEG NYWKRRIEVV MREYHKWRIY YKKR----L- RKSSREGDFL [202] 
Rat_ChREBP      IWRAWYIQY- ---------- ------VQRR KSPVCGFVTP LQG-SEADEH RKPEAVVLEG NYWKRRIEVV MREYHKWRIY YKKR----L- RKSSREGDFL [202] 
Fish_ChREBP     IWRAWFIQY- ---------- ------VEKR KNPVCGFVTP LEG-SEADSH RKPEAIVLEG SYWKRRIEVV IKEYHKWRIY YKKR----LQ RKKDDILSFL [197] 
Human_MondoA    IWRAWYMQY- ---------- ------LEKR KNPVCHFVTP LDGSVDVDEH RRPEAITTEG KYWKSRIEIV IREYHKWRTY FKKR----LQ QHKDEDLSSL [243] 
Mouse_MondoA    IWRAWYMQY- ---------- ------LEKR RNPVCHFVTP LDGSVDVDEH RRPEAITTEG KYWKSRIEIV IREYHKWRTY FKKR----LQ QHKDEDLSSL [243] 
Fish_MondoA     IWRAWYIQCK SPKIRLAPLF HASTFDVEKR DNPVCHFVTP LDGTVDSDIH R-PAE----- ---------- ---------- --------LQ KHKDDDLSVL [156] 
D.melanogaster  IWRCWHMQF- ---------- ------IQKR RTPVCQFASP LDVDIHSNP- ---QTVVLEG KYWKRHSAVI KAEYRKWRRN YRSKATGCLT YDSKSELDFL [273] 
C.elegans       IWRAYYIEFR KKQ------- ------PEKP KKPFCYFAVP DDDTTHQKIE G----SIVEG MYWKRKMEGV CAQYKRWRIR SKHN----LV TDKGGMVATC [196]                  
 
Human_ChREBP    APK------- -------QAE GRWPPP---- --EQWCKQLF SSVVPVLLGD PEEEPGGRQL LDLNCFLSDI S--------- ---------- -DTLF-TMTQ [261] 
Mouse_ChREBP    APK------- -------QVE GGWPPP---- --ERWCEQLF SSVVPVLLGG SEEEPGGRQL LDLDCFLSDI S--------- ---------- -DTLF-TMTQ [261] 
Rat_ChREBP      APK------- -------QVE GGWPPP---- --ERWCEQLF SSVVPVLLGG SEEEPGGRQL LDLDCFLSDI S--------- ---------- -DTLF-TMTQ [261] 
Fish_ChREBP     HEENLARCAA EFYHNKVNEL RCWSAPRFGL GHGPICQAKL EKWTNQMYPQ PEATPVEAHM FDLDCLLSDI S--------- ---------- -DTLF-TMTQ [276] 
Human_MondoA    VQD------- -------DDM LYWHKH---- ------GDGW KTPVP----- MEEDP----L LDTDMLMSEF S--------- ---------- -DTLFSTLSS [290] 
Mouse_MondoA    AQD------- -------DDM LYWHKH---- ------GDGW KTPVP----- MEEDS----L LDTDMLMSEF S--------- ---------- -DTLFSTLSS [290] 
Fish_MondoA     LED------- -------EEG TARRVS---- ------RRNN ETPTP----- MEMDP----I FDMDMLMSEF S--------- ---------- -DTLFSTLAS [203] 
D.melanogaster  EWSPLNDRNL MPDDWTTDTL FSAINVPFP- --FPDSREIA RGAGIADFIQ PSLGPLQPNL DDIDISFSDL IPTTRLPPVP EEGTDAEMLK NDEYCLSAIV [370] 
C.elegans       SSTSVS---- -------SMT GELKRKRKHT VPKETIESKL RSYEPPVKLQ RSQTPKHTIS DEFAWDFDDL DN-------- ---------- VFTDDFLNSL [267] 

                                                         GRACE      
Human_ChREBP    SGPSPLQLPP EDAYVGN--- --ADMIQPDL TPLQPSLD-- ----D-FMDI SDFFTNSR-- LP-------- ---------- [309] 
Mouse_ChREBP    PSPSSLQLPP EDAYVGN--- --ADMIQPDL TPLQPSLD-- ----D-FMEI SDFFTNYR-- PP-------- ---------- [309] 
Rat_ChREBP      PSPSSLQLPS EDAYVGN--- --ADMIQPDL TPLQPSLD-- ----D-FMEI SDFFTNYR-- PP-------- ---------- [309] 
Fish_ChREBP     K-PCPWASDR HDMYTSN--- --ADMIQPGL MPLQPNLD-- ----D-FMDI PDIFMGHRGQ PPGQATFAD- -------CGY [343] 
Human_MondoA    HQPVAWPNPR EIAHLGN--- --ADMIQPGL IPLQPNLDF- ---MDTFEPF QDLFSSSR-S IFGS------ ---------- [345] 
Mouse_MondoA    HQPVAWPNPR EIAHLGN--- --ADMIQPGL IPLQPNLDF- ---MDTFEPF QDLFSSSR-S IFGS------ ---------- [345] 
Fish_MondoA     HQPLSWPNPK EIAHAAN--- --ADMIQPGL IPLQPNLDF- ---MDSFDPL QDLFHSLRPS IFPS------ ---------- [258] 
D.melanogaster  GAPHTLYCND SIMDVVNSSN NGAVNVDASM LELNTPIN-- ---NVSYGEV EQRFSVAR-Q VQQSNNDSQ- -------LLG [436] 
C.elegans       SEPYMFPDPR DVYSGNN--- --ADIMQPGL LPLQPTIEDI MMSLGDDMPD SPPFHNDRDT MRTPTNDQPS ISAQQIPQMR [342] 
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