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Supplemental Experimental Procedures

High-throughput RNA sequencing

Total RNA isolated from pooled liver samples dissected from three mice subjected to ad
libitum feeding, 16-h fasting, or 16-h fasting followed by 8-h re-feeding, was used for the
construction of RNA-seq libraries. Quality of RNA libraries was evaluated using the Agilent
2200 TapeStation (Agilent Technologies, USA). Library sequencing was performed on HiSeq
3000 sequencing platform (lllumina Company, USA) by Guangzhou RiboBio Co. (China).
All sequenced reads were trimmed for adaptor sequence, were masked for low-complexity or
low-quality sequence, and then were mapped to reference genome GRCm38 (mm10) using
Tophat (Version 2.0.13), allowing only unique alignments (read-mismatches=2,
read-gap-length = 2). Fragments Per Kilobase of transcript per Million mapped reads (FPKM)
were calculated for additional statistics. We defined transcripts as INcRNAs according to the
following criteria: (1) length > 200 bp, (2) expression > 2 FPKM, (3) ORF < 300 bp, (4) no
splicing or overlap with any coding gene present in RefSeq, UCSC, or Ensembl annotations,
(5) low protein-coding potential (Pfam analysis: http://xfam.org/, and PhyloCSF analysis).

In vitro translation assay

In vitro translation assay was carried out using a prokaryotic expression system. Briefly, the
full-length of Gm10768 was subcloned into a pET-28a vector using Hindlll and BamHI
enzymatic cutting sites. This recombinant plasmid (pET28a-Gm10768) and Nus-tag encoding
control plasmid were transformed into competent BL21 (DE3) cells (Novagen, USA). The
bacterial lysates were identified by SDS-PAGE and detected by coomassie brilliant blue
R-250 staining.

FISH

FISH analysis was performed to determine the expression and localization of Gm10768 in
mouse primary hepatocytes. SnRNA U6 was selected as a positive control for FISH. Probes
were synthesized by RiboBio (Guangzhou, China) and a fluorescent in situ hybridization kit
(RiboBio) was used following the manufacturer's instruction. In brief, cells treated with or
without 10 uM FSK for 6 h (Sigma, MO, USA) were rinsed in PBS and fixed in 4%
formaldehyde for 10 min. Then the cells were permeabilized in PBS containing 0.5% Triton
X-100, washed with PBS 3 times for 5 min, and then prehybridizated at 37 °C for 30 min
before hybridization. Hybridization was carried out using probes labeled with Cy3 (red) in a
moist chamber at 4 °C overnight. Cells were counterstained with DAPI (blue) and imaged
using a confocal laser-scanning microscope (Carl Zeiss, Heidelberg, Germany).

Bioinformatics analyses

Two  widely used online tools, Coding Potential Calculator (CPC)
(http://cpc.cbi.pku.edu.cn/programs/run_cpc.jsp) and Coding Potential Assessment Tool
(CPAT) (http://lilab.research.bcm.edu/cpat/index.php), were used to assess the protein coding
potential of Gm10768 (1,2). For CPC, transcripts with scores more than 1 are classified as
"coding", less than -1 as "non-coding"”, and scores between -1 and 1 are marked as "weak
non-coding” ([-1, 0]) or "weak coding" ([0, 1]), respectively (3). The coding potential score of
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Gm10768 calculated by CPC was 0.17, which was classified as weak coding. For CPAT, the
cutoff of coding probability in mouse is 0.44, so transcripts with scores higher than 0.44 are
classified as "coding™ and less than 0.44 defined as "non-coding” (4). The coding potential
score of Gm10768 calculated by CPAT was 0.014, also indicating that it is a non-coding
transcript.
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Supplemental Figure 1. The full-length of Gm10768 analyzed by RACE. (A)
Chromosome location of Gm10768 cDNA clone (NR_033472) in the mouse genome. (B)
PCR amplification of the predicted fragment cDNA clone of Gm10768. (C) PCR
amplification of the full-length Gm10768 by using RACE method.
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Supplemental Figure 2. Nucleotide sequences of full-length Gm10768.
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Supplemental Figure 3

Coding Potential Coding Label

Score 100 KDa
80 KDa
0.17 Weak coding 60 KDa
40 KDa
30 KDa
Coding Coding Label 20 KDa
Probability
CPAT : 15 KDa

0.014 Noncoding

Supplemental Figure 3. Analysis of the protein coding potentiality of Gm10768. (A)
Evaluation of the protein coding potential of Gm10768 by using online tools. (B) In vitro
transcription and translation assay of Gm10768.
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Supplemental Figure 4. A modest effect of Gm10768 on the mouse body weight, food
intake and liver weight. (A) C57BL/6J mice were transduced with adenoviruses encoding
GFP or Gm10768 through tail-vein injection (1x10°PFU per mouse) for four days (n=6 per
group). (B, C) C57BL/6J mice (B) or db/db mice (C) were transduced with adenoviruses
encoding Scramble shRNA or shRNA against Gm10768 through tail-vein injection (1x10°
PFU per mouse) for four days (n=6 per group). At the end of experiments, the mouse body
weight, food intake, and liver weight were monitored. Data were performed as mean + SD.
Error bars represent the SD from the mean of three independent experiments.
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Supplemental Figure 5. Mediation of miR-214-ATF4 axis in the activation of hepatic
gluconeogenesis by Gm10768. (A) Mouse primary hepatocytes were transduced with
adenoviruses expressing Gm10768 or GFP for 48 h, and mRNA expression levels of Abcc2
were assessed by RT-gPCR. (B) RT-gPCR analyses of known miRNAs involved in hepatic
gluconeogenesis. (C) High-affinity binding sites of miR-22 in Gm10768 cDNA predicted by
RNAhybrid software. Mutations in the sequence complementary to the seed region were also
shown (original sequences were marked in blue, and the non-functional mutation sequences
were marked in red. (D) Relative luciferase activity of Gm10768 reporter vectors regulated by
miR-22. (E) RT-gPCR analysis of pri-miR-214 levels in hepatocytes treated as panel A. (F)
RT-gPCR analysis of pre-miR-214 levels in mouse primary hepatocytes transduced with
pcDNA 3.1 expressing pri-miR-214 for 12 h, followed by infection of Ad-Gm10768 or
Ad-GFP for another 36 h. "P<0.01 vs. control group, unpaired t-test. (G) Validation of
efficiency of Gm10768 overexpression by RT-gPCR in Ad-Gm10768-infected mouse



primary hepatocytes in the presence of miR-214 overexpression. ~P<0.01, one-way ANOVA.
(H) Validation of efficiency of miR-214 overexpression by RT-qPCR. Mouse primary
hepatocytes were transfected with different doses of miR-214 mimics or control mimics for
12 h, and then infected by adenoviruses encoding Gm10768 or GFP for 36 h. “P<0.01,
one-way ANOVA. (1) Glucose output assay in mouse primary hepatocytes treated as panel H.
“P<0.01, one-way ANOVA. (J) Regulation of Atf4 mRNA expression level by Gm10768 in
tunicamycin (TM)-induced ER stress. Primary hepatocytes were infected by adenoviruses
encoding scramble shRNA or shRNA against Gm10768 for 42 h, and then treated with or
without 3 pg/ml TM for another 6 h. "P<0.01 vs. control group, one-way ANOVA.
Hepatocytes used in all the experiments were isolated from six mice to do one batch of
experiments, and three batches of experiments were performed. Data were performed as mean
+ SD. Error bars represent the SD from the mean of three independent experiments.
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Supplemental Figure 6. Validation of RT-gPCR primers by melting curve analysis.
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Supplemental Table S1. Summarized information of reads mapping to the mouse
genome (GRCm38 /mm10).

16-h fasting followed

Ad libitum feedin 16-h fastin .
g g by 8-h refeeding
Total reads 69,849,782 65,483,181 67,567,197
Total mapped 66,244,619 (94.84%) 62,525,227 (95.48%) 64,535,271 (95.51%)

Reads mapped in
proper pairs

Identified MRNAs 22,913 24,864 23,579
Identified
LncRNAs

62,110,832 (88.92%) 58,494,504 (89.33%) 60,404,186 (89.40%)

28,312 31,947 29,332
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Supplemental Table 2. Inducible IncRNAs in the liver of 16-h fasted mice (fold changes >
3).

Gene Ad I|b_|tum 16-h fasting FO.I d-chang_e
feeding (Fasting/Feeding)
fantom3_7420455A22 220 56822 258.28
fantom3_7420402G03 178 44579 250.44
fantom3_6820418A11 19 3216 169.26
fantom3_G830027M03 2 199 99.50
fantom3_G930003109 2 199 99.50
fantom3_C730049K07 2 164 82.00
fantom3_A530051E17 14 1137 81.21
fantom3_9330161B17 15 755 50.33
fantom3_6330440N17 4 178 44.50
fantom3_E130304P04 1 39 39.00
fantom3_B230112G18 2 62 31.00
fantom3_B230114P17 59 1532 25.97
fantom3_1110020019 140 3176 22.69
fantom3_C330015B08 1 22 22.00
fantom3_F830213D04 1 21 21.00
fantom3_A730020G14 2 41 20.50
fantom3_A130041H10 1 19 19.00
fantom3_G830024B15 2 38 19.00
fantom3_G730042J04 1 19 19.00
fantom3_1920061J03 38 718 18.89
fantom3_A530027E16 38 649 17.08
fantom3_C130061116 1 16 16.00
fantom3_D030050105 1 16 16.00
fantom3_5330407B06 125 1968 15.74
fantom3_C730020124 9 141 15.67
fantom3_9130202J21 5 78 15.60
fantom3_B230219G19 1295 19986 15.43
fantom3_C730033N06 5 77 15.40
fantom3_A530016A22 1 15 15.00
fantom3_D130020M07 2 30 15.00
fantom3_1700030C10 1 15 15.00
fantom3_1700071A11 1 15 15.00
fantom3_F430013013 2 29 14.50
fantom3_4931408D14 47 675 14.36
fantom3_G430020122 1 14 14.00
fantom3_D930006P15 1 14 14.00
fantom3_4930592C13 1 14 14.00
fantom3_D930039J15 1 14 14.00
fantom3_A230101M12 1 14 14.00
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fantom3_5330411J11
fantom3_2310004012
fantom3_F830116C18
fantom3_G730010G10
fantom3_B020039J05
fantom3_9630015P16
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Supplemental Table S3. Sequences of primers and siRNAs.

Sequences Application
F - GAGAAAGAGCCCACCCGATA
Gm15441 qPCR
R: AGAGATGGCTTGGTGGTTGA
J83U1LCOTRIK F: TGACTTAAGGACCCAGTGCC -
R: ATGGGATCTGAGGTTGGGTG g
F: TGTTTTACCTGCACGCACAT
GmM10768 PCR
m R: GGCACCAAGGTTAAGAGCAC a
F: ACTGAGCCACTGACTTCTCC
4931408D14Rik qPCR
R: TGGACCTGTACTGGCTCAAG
F: CATATGCTGATCCTGGGCATAAC
Pepck gPCR
R: CAAACTTCATCCAGGCAATGTC
S6osce F: TGGTAGCCCTGTCTTTCTTTG -
P R: TTCCAGCATTCACACTTTCCT g
rect F: GCCTCTTCCTGACAAACGAG eR
R: GCCGAAACATCTCTGGGATA a
F: TCCTGGAACGAGAACACGATCT
Fasn gPCR
R: GAGACGTGTCACTCCTGGACTTG
roeco F: GTGTGGATTCCCTTGGGCTTT R
R: CACAACGAACACCTGCTTGG g
F: CCTGAACAGCGAAGTGTTGG
Atf4 qPCR
R: TGGAGAACCCATGAGGTTTCAA
ol F: TCTGCCTGTCTACACTTGCTG -
P R: TGACTGCCTGTCTGTGCCT g
. F: CTGGCTGGACAGAGTTG
pre-miR-214 R: TACAGGTGAG CGGATGTT aPCR
F: GAAACTGCTGCCTCACATCCG
36B4 qPCR
R: GCTGGCACAGTGACCTCACACG
F: GTGCCCTCACGTGTTTCACTTT
455 rRNA qPCR
R: TAGGAGACAAACCTGGAACGCT
125 TRNA F: TCGATAAACCCCGCTCTACCT -
R: TGGCTACACCTTGACCTAACGTT g
F: CCGGUGUCUCUAAUGACAGUCAUCA
i1-4833411CO7RIiK iRNA
s K R UGAUGACUGUCAUUAGAGACACCGG
F: CAGCUACUGGUGAAGGUCACAGUUU
si2-4833411CO7Rik SIRNA
R: AAACUGUGACCUUCACCAGUAGCUG
. F: GAGGUUCUCAGAGGGAGAGAGUAUA
si1-Gm10768 siRNA
R: UAUACUCUCUCCCUCUGAGAACCUC
Gm10768 F: UBGCGGUGACCAGUUGCAUUGGUUA
R: UAACCAAUGCAACUGGUCACCGCCA
F: AATGGCCAGGTAAATGAGGAAC
5'-RACE o RACE

TGTGCCCTGAAGCTGCCTGAAC
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3'-RACE

Full length
(Gm10768)

pri-miR-214

F: CAGGGGAGGACATTTGAAGATT
R: CGCGTTTCTAGATACACAACAT
F: TGTTAGGGTGCTTGCCTTGA

R: TATTCGGGGAAAGCCAGAGC

F: TTTTTCATGGGCAAGGCTAT

R: GCCAAATGGTTTTGTCGAAT

RACE

RACE

Sequence clone
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