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Abstract: Based on reports in the literature and search results on the circBase database, 8 circular transcripts of the
mouse growth hormone receptor (GHR) gene were identified. In order to confirm the existence of the circular transcripts of

the GHR gene (circGHRs) and to explore their expression patterns, the Kunming mouse (Mus musculus) was used as a
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research animal. This study detected the existence of circGHRs by RT-PCR amplification and sequencing, one of which was
selected as circGHR for detailed analysis. The circular structure of circGHR was confirmed by RNase R treatment and
reverse transcription. The spatiotemporal expression of circGHR and GHR mRNA was analyzed by gRT-PCR. The results
showed that the full length of mouse circGHR was 820 nt, which was formed by circularization of exons 2-8 of the
transcript of the GHR gene. RNase R tolerance analysis shows that mouse circGHR has the general characteristics of
circular molecules and is not easily degraded by RNase R. Compared with oligo-d(T)18 primers, random primers have
higher reverse transcription efficiency for circGHR, which further shows that circGHR is a poly(A)-free cyclic structure
molecule. Tissue expression profile results show that circGHR is highly expressed in the liver and kidney of 1 week-old and
7-week old Kunming mice, but is low in pectoral muscles and leg muscles. The time-series expression profile of circGHR
does not show any significant difference between the liver and pectoral muscle tissue. The circGHR expression in the leg
muscle was low before 5 weeks of age but increased after 7 weeks of age. This study confirmed the existence of a circular
transcript circGHR of the mouse GHR gene, and initially revealed the expression pattern of circGHR. The results of the
study laid a foundation for in-depth developmental studies on the biological functions of the mouse circGHR and its

mechanism of action regarding the growth and development of mice.
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xz1 /R84 circGHR B4 F I IEIES| 9
Table 1 Eight specific verification primers for mouse circGHR
GIE/E S 1975 (5'—3") SEMERBE(C) WK E (bp) fr g FiE
circGHR1 F: TAGTTTGACCGGGATTCGTGG 59 171 Exon? circGHR1
R: GGAACGACACTTGGTGAATCG Exon4 e
CircGHR?2 F: GGTGAGATCCAGACAACGGA 59 134 Exon8 circGHR2
R: GACACTTGGTGAATCGAGGC Exon4 e
circGHR3 F: GGGATTCGTGGAGACATCCAA 59 343 Exon? circGHR3
R: GACTGCCAGTGCCAAGGTTA Exon2 e
circGHR4 F: GACCGGGATTCGTGGAGACATC 61 422 Exon? CircGHR4
R: ACGACACTTGGTGAATCGAGG Exon4 e
circGHR5 F: CCATCCCATATGGTGGATCTGT 59 142 circGHR5
R: ATGGGAAAGGAGGTGATGGC fniront e
circGHR6 F: GCTGGACCAAAAATGTTTCACTGTT 60 176 Exon6 circGHR6
R: CGTTGGCTTTCCCTTTTAGCA Exon4,5 e
CircGHR7 F: CAGCGAAGTCCTCCGTGTAATA 59 100 Exon8 CircGHR?
R: CAGGGCATTCTTTCCATTCCTG Exon6 e
circGHR8 F: CAGTCACCAGCAGCACATTTT 58 70 circGHRS
Exon2 FRAR B IE

R: AGGTTAAGAAGACCTGACAAAGAT
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Table 2 Sequences of the primers used in this study

EIE/EA S 1975 (5'—3") SYEREE(C) PR EE(bp)  fiE Hik

circGHR-D F: GGGATTCGTGGAGACATCCAA 59 343 Exon7 PRI IIE
R: GACTGCCAGTGCCAAGGTTA Exon2

circGHR-full F: GTCTCAGGTATGGATCTTTGTCAGG 57 820 Exon2 o N
R: CTTCTTCACATGCTTCCAATATGTTC Exon8

circGHR-DL F: GGGATTCGTGGAGACATCCAA 59 343 Exon7 CircGHR JE &
R: GACTGCCAGTGCCAAGGTTA Exon2

GHR-DL F: GGGTGAGATCCAGACAACGG 57 285 Exon8 GHR mRNA &
R: TCACCTCCTCCAACTTCCCT Exonll

GAPDH F: AGGTTGTCTCCTGCGACTTCA 57 184 Exon6 NS5 R
R: TGGTCCAGGGTTTCTTACTCC Exon7

FIKWG VAR B AN 20 uL, [N FRFE N 37°CIEH
30 min J5 85°C K RNase R 5s, £ RNase R 4 ¥ )5
) RNA FF circGHR PR BURRAE S E . 4K 4
PrimeScript RT reagent Kit With gDNA Eraser &5 &
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AEPE 5 s, 59°CIRJCRIES 30 s, Ik 40 PMEHE .
MREAEAT 3IREL

MBS 5 44

fifi Jl 27T Jy gk it 5 gRT-PCR 45 %, JH
IBMSPSS $tingeit it 19 ity m#HE ¥, 455
PISF- Y% (mean) +hR #E 1% (SEM) R IR o
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Fig. 1 Diagram illustrating the origin of the mouse circGHR transcript and the locations of the primers used in

this study
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Fig. 2 Schematic diagram of the sequence composition and structure of eight mouse circGHR
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ABFFCEE XS CircGHR R IR ISk B B3t & CircGHR H3k 3 ¥ Be K 19 BUY B A 0 B, 0
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B 3 /MR circGHR £1K 5 fE R S #5812 47

P DL 7 RS /N BUFFIEZH 21 5 RNA 4K}, 28 RNase
R Ab¥J5, (HHREALSIH(N9) S % 5% cDNA,
gRT-PCR Z5 5 7k, i Fl RNase R 4bFiJ , circGHR
()35 3 B JCRH &R [ (P>0.05) , 52 11 52 B4 fin 114
o BRLMST GHR mRNA 22 RNase R 435
T R R 3 (P<0.01), LB circGHR H A 450 1Y
RNase R {321k, Heah, L7 JE /N U IE 41 408
RNA M, 351 oligo-d(T)18 FIEEHLS 41 (N9)
4 cDNA, gRT-PCR % circGHR 1 #
SERCR ., R FEM, JH oligo-d(T)18 5l I s 3
J& circGHR Ry 3A 4= B 22 Sl i 3 (P<0.01) . At
5 oligo-d(T)18 51 S it sACRA L, FEALG 1)
XF circGHR B A 8 U 1Y S 5 R0 8, TR i 15
W circGHR J&— A% poly(A)45H B FRIR 701+

Exon8 I Exon2

TTGGAAGCATGTGAAG GIGT'Z:'.IZ.Z GOTATGGATCTTTGTCAGG

250 260 270 280

fia JE By B

Fig. 3 Full-length cloning and structure verification analysis of mouse circGHR

A: CircGHR 3k BEY L5, M: DL2000 maker; ¥Kifi 1~6: L 7 J& W B W/ RAFNEL4IZY cDNA MR, circGHR-D 5| #¥ 144
o B: circGHR-DL 514 8 7l JF 45 5% . C: circGHR 2K 345 . M: DL2000 maker; VkGH 1~2: DL 7 J& i B W1/ BRUFAE2H
21 cDNA AR, circGHR-full 5149347 #. D: /M circGHR Z5#4/R T .
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® 6
=K T
£,
2 -
=N .
circGHR GHR mRNA

B 4 /NER circGHR #1 GHR mRNA *f RNase R it 3 14 & [z # R4S E 5 47
Fig. 4 Resistance of the mouse circGHR and GHR mRNA to RNase R and analysis of reverse transcrip-

tion characteristics
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B
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/N circGHR £ K4 820 nt, B GHR XA 4h i

3 *#/R P<0.05,

T 2~8 HLTE AL, 1871 SnapGene 4 %} 1% Bt )5 91 itk
1T ORF M, &IixX Bty 9 A —A-5¢H 1) ORF
ghky, KN 888 nt, RIREEA RS IERE
ORF 544 M\ AM BT 2 Y55 10 NI IETT B4R 4 i3 (ATG),
FIZER RNA gty —J& J5 , B53d junction {7 %, 1
WAESN T 2 956 77 B2 1E(TGA), & 6A
TR o TP Bel A G A — A~ B A 295 aa I 2 ik,
hiE 6B R .

2.5.2 A8 Singal P 5 #1 &L 845 5 Ik

EARG G ED F5K7 Rk e
BYIRE, B— T EER N2 RIS A —BE R
5, BROAES KT 5 (signal peptide, SP), 51%%
JREARRE R 5. X GHR EFE ML mRNA
HI circGHR gt & JE 18 )7 51 115 5 IRt 70 dr, &
WP AR ] — N5 Ik (Sec/SPI), Bl “ARifie” 4>
WHES R (& 6B), M Sec ¥4z 5 1% I WS K
fitf 1 (Lep) VI, MRHEHIMLER, 44T circGHR 3L
A REfF eI TIRE, HAMRMWEAYS GHR HH
s B VAR AR A UG, a5 K s R
EH.

2.5.3 R circGHR WAz 4B R IENAL & 77

(IRES)F ) 5 #7

B A% mRNA 1B RE T B 5/ E Tl A A A
gEG, (HIRIR RNA WA IE F&5k, Wik A —Big
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Fig. 5 The spatiotemporal expression pattern of mouse circGHR and GHR mRNA

A:1.3.5F1 7 /N BUFAEL 219 circGHR F1 GHR mRNA [R5 M4 ; B 1.3.5 Fl 7 511/ Ui JLZE 2L circGHR Fil GHR mRNA
HIFRE A C: 1, 3. 581 7 /DR W4 8% circGHR #1 GHR mRNA A M D: 1 AR/NER A ST circGHR HY3ik
A E: 1A/ ZEZ D GHR mRNA R MAL; Fe 7 RN RAFHZ T circGHR BREMAL; G: 7 AR/ R H A
' GHR mRNA [}k M, B A.B.C " n=12, & D.E " n=3, ¥ F. G ' n=3; ffi jf] 24T )5 314 qRT-PCR %55 ; *%& 7% P<0.05,

ZREFE, **FR P<0.01, ERWEE,

K RNA £ (2 150~250 bp), X2 RNA FF4IfE
P BTG (RNA RIZ5H, A A% A
5 RNA 254, fih 2R (A B RS, X BEAE B RNA
BEFR A PN B R B A 1 A 5 %) (internal ribosome
entry site, IRES). JTI IRESfinder #Fxfi% 55747
T, % BN circGHR f74E £~ IRES, Hrp i
Iy E B ) IRES F Beinid 6B s .

25.4 3470 R GHR 37 RNA Fo £ 1 mRNA
Y B B B B3I IX

FHAEL M TMHMM Server v.2.0 (http://
www.cbs.dtu.dk/services/ TMHMM/) %t /N, circGHR
Al GHR mRNA i i 1) 2 1 2515 DX HEA T R L o B, 45
LUE 7 Frn. circGHR 15 I 82 e 22 56 R 5% S A
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Fig. 7 Comparative analysis of transmembrane regions of mouse circGHR and GHR mRNA encoding proteins
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