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Abstract

Objective: Monogenic non-syndromic obesity (MNSO) is a type of individual obesity that is inde-
pendent of environmental factors and caused by a single gene mutation. It is of great significance
to clarify its etiology and clinical characteristics. Methods: The patients were hospitalized in our
department due to lumbar disc herniation. The medical history and various examination results
were collected. The whole Exon group was sequenced due to high obesity. The etiology was identi-
fied and the pathogenic gene mutation was analyzed by bioinformatics. Results: The patient’s
weight increased significantly since he was 10 years old. At admission, his body mass index (BMI)
was 39.81. At the same time, he was complicated with diabetes and hypertension. Through Genetic
testing, a mutation was found in exon 3 of UCP3 gene (c.208C>T, p.R70W), resulting in the re-
placement of Arg, the 70th amino acid of UCP3 protein, by Trp. Mutation Taster and Revel software
both predict the pathogenicity of this gene variant. The protein 3D model showed that mutations
mainly occurred in Valine (Val) and arginine (Arg), and UCP3 gene mutations could also increase
the risk of type 2 diabetes. Conclusions: Mutation of UCP3 is an important genetic factor for mo-
nogenic non-syndromic obesity and type 2 diabetes.
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FEL PR CAAAR PN I 7 20 B A R AR R B 1 0, S BUAAIR SR E M E A L R, R R R 2
DURRR I A s RIS R I, AR SR e = A AN Rsgma, 4 A dn[1]. HRikiE, KISE KRR
FERAT RAR T, WD SRR R R b [ R AT R B LT 3s . 2014 48, 4Ek 399% 1 AE NGB, 13%
INBERE[2]. % 2020 4F, ABRAEREEF PIEEJLTHIN T 3 £5[3]. AEMESIE M AR O BN A Bk i
DLIBET R R[4 MR — P Rt 2 R, SR g R L AR A, S = 't
HEg AR EHE S S8R A A, FREERE RPN R RS EEEA . SN, EEAR
NS FEUERE, B4 Fom ST 2598 4L 22 RO M = 2= DIl ya 7 TRl . SR, H T8 = 56 T s et
R, MR AL AR KA RE EATIIR AR AT

EBAEE b, JERERT 2 AR SR A R R AN S S A B IR R [S] o AT A2 48— M T IR R It
—HER AT E AR, HASIE R RR TR . ZAMAE RS 2~3 JE T HA R I B e Ak
SEWN, AE S A 5% (body mass index, BMIEH > 40 kg/m? [6] [7] (HR#EH 7 B A 41 43HEFE BMI:
25~29.9 kg/m® N E, 30~39 kg/m? ALK, 40 kgim? R UL ETREASIERE[S]). Ja & BAEAAER,
A N %5 B AR R T A — B o0 B, HUARAE R R AR RE, BMI 76 30~40 kg/m? 2 1A, FFHEAE % 11l
Fea AT g8 B S [5] [6]. H Ak R JELE S AEPE AR BE(MNSO) = % iy LEP. LEPR. MC4R. POMC. PCSK1.
SIM1. BDNF. SH2B1. MRAP2 [{1# W.5¢45 L Jz UCP3. NROB2. #11 PPARG ff]— %= LR AR 5] #2[5] .

AT I 4 A B T2 FE (whole-exonsequencing, WES) B i I fbk £ f 35006 JE (R 5748 St , ) Jok pR| A
SISO MEHEAT WS B A0, O MNSO RIRSHES W SR 7 R BERL 2 1R
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WA B TR SR BRI B R DY e IO HLHE, AR R B Z ATERAS T T el E RIS R, OF
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2.2. Wit

X% B BT WES, FFUSCERIG S Je S I A4 R . AR e RASHHAT MG B b i, BATE
RGN B (R RAE I R

23. BIRAE

AR LI SR A AR S L R (VRN s DL R A I ORE SAE L 7R 28 — IR RF R 22t
J& L 2R 48 ST B Bt € ik

LA kg A1 m AR EAR FEAE R, BMI FARE Q)R LA B (m)F i 5. 2586 h e, RES
F A E MFEA AT B AR B . R FH A 20 B A Bl R 5 22 JIE IR (fasting plasma glucose, FPG). i
H ADVIA-1650 B35 HT4, X Hl =Ba(TG). SIHEEE(TC). % B2 g & 1 H [F B (LD L-C) Fl ey % B2 I
B [ JIE[F B (HDL-C)BEAT AR BT i 20 47

JEDRR I A PR ZH DNA RIS RAR AR E A, A B A6 50) AR 3 B4/ JE L £ 440 i o 8 B R 2
DNA. i} WES %} &35 170 & ML K20 DNA BT T . — B AR DNA #5 BoAb figE sz, whiltfr 7
PR R . BrE NJSA T SeqCap EZ MedExome 417 & #1877 & (Roche NimbleGen, USA)
gk FIH Mumina HiSeq MFF &, TEMIREY AL G X DNA BT . 8 7B R EE R gt 7 51
()56 A 78 i, S0 W Y (AR S0 P 2 R w2 IS0 1 B UL B0 1 AR ST, R AT — A (Next-generation
sequencing, NGS) /8% Sanger /7 .

APIE B2 38 HGMD %8 5 F1 PubMed #E47 3K 2845 K52 . Mutation Taster £ Revel Fiill
RANNEAESEE . A Jalview FAF(18.0) ELELRAZ MR ~F 1. UCP3 By =245 H 44 A\ AlphaFold & )5
SERYECE T E, TR AR R O A A 2 ) F PYyMOL 31F(2.3 ) TRl

3. &R
3.1. IGERSHF

ZEFE B, 38 &, B “ANEERE. BOK 21 K7 NERE, ARLESEEHHBIR A, 2l
IfiL & 180/120 mmHg LA b, IfibEFt s, MELIML s [ 12.20%, 2Wh “1. IEHEE SR HAE; 2. 2 ZUpEIR
Wis 3. Ml ENG; 4. JERERE” , 45T R KX BERERYT, M. Mg AR e 5 AT MRS a s aR
ARG BEA NI R, R, JEE%E).

B, B AR R MR . BRI . BB 10 SRR IRE G N, BEE R e, (AE
BHIAE) 130 kgo MR L 17 4, JHF AT B RSB0 BT AR AR 7 o JLAQRES) A W R 5 R I
Wi, BEEEAZIAERE. S AR AR B8 ThRe g 1.

3.2. ’ESHT

SGERIRI, AE UCP3 JER A2 1 3 i 9848 (c.208C>T), SHUE AR K4 70 N ERE Arg #% Trp
B, Wk 1.
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Table 1. Lipid and islet function in the patient
= 1. BENERIESINEE

BMI 7= G LK T C Ik JR S TG TC HDL-C LDL-C
(kg/m?) (mmol/L) (ng/mL) (WU/mL) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
39.81 13.05 3.90 12.00 3.19 5.76 0.97 3.95

BMI: {A&EFEH; TG: HMI=Hs: TC: HJHFEEE; HDL-C: W% ENSEANMAFE R, LDL-C: K35 EENEE H A FHEE.

i = 3UTR
7

5’UTR =

Figure 1. Sequence diagram of the patient’s mutated gene and the position in exons. UCP3
has a total of seven exons, with the mutation located in exon 3
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3.3. £
N TREEEUETE, AT RAIL AT 7AEYE B 0. ZFILER, 70 M ERESY

FED LR F , 48 SLIEE ©.208C>T BAMY T AR R o 2 (0 5F (0 R IERR L 28 W FLAT A PEEBOR A (12 2).
5 FH =P AEME B 554 Mutation Taster F1 Revel Fitill UCP3 [1)284% ¢.208C>T (p.R70W) LA E0wi 14, I
* 2,
Table 2. Pathogenicity analysis of mutation gene
= 2. SREEEMBURME ST

FEH GEAR Mutation Taster (F£4) Revel (F£4)

ucP3 €.208C>T (p.R70W) o (0.871) AIREEUR (0.666)
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Figure 2. Conservation of genes among multiple species; conservation of the
UCP3 mutation site
E 2. AR EERER; UCP3 REMLSHIRIF

3.4. Z#HERRERD UCP3 TR MET S
TEEARR 3D WM, B4 T RE R 5| IR IER (4 3). UCP3 EEATE 7 M URAT,
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REETAR FELG RN 2 RUBE RO A 5% . RAR T EOR A ARG IR (Val) NS 2 R (Arg) 1, = solcar 45
B ARA RS, MRAE p.RTOW AL T 55— solcar & 45t

Figure 3. Schematic representation of UCP3 protein and the muta-
tion of amino acid sites. It shows the substitution of Arg by Trp at
the 70th amino acid of the protein. Arg: arginine; Trp: tryptophan
& 3. UCP3 EEME A R REHREE . FEER RIS 70
MNEEERLL, Arg # Trp B, Arg: HBRER; Trp: BEE

4. ¥1ig

JE e A R A R [ A — o MRE T R A AL SU(WHO) 8t 7Eid 2 45 4Evh, e RRIEREEE
MR LT3N T WA, 5 B ERE DG AORE A TR 2638 0, Ao LA 078 FOWE PR o I 6 I o S
At R BB TR RI[8] [9]. AR B RS Bt & IR BRI T RE . V&A= Had FEhVE #E. 1
e RE T, YA RS TREREH IER, SR 4 i BB RIS FER , 60%~80% /1% 42 fE
BRI, A T R ARE, FEERERANRGEREHFEZ BRFFFA[10]. SEERAMXT
KT HFEMRERE RIS BUERE,  BERE: E SCA R AR (BMI) > 30 kg/m?, 5 %L k5 2 LI R L
HARHEIEHE(SD) > 2 84 3 [8]. AEME R R IR 2 KRB, I EEAEAE N 2 A BARH 51E[11] [12].
5%~10% 1 7™ 2 /B 5 5 1 AR £ 5 T LURS 58 A7 TE V8 7 (1 B A% R 3R [12]-[17]. PRk DM Bl 22 B R e pfa 22 5
FRRER R A, RERE AT AT AZAE (AR A AEEAE ), BT DU I 35 A IIG R R I, RIBRAL R Z A1,
FABZE B RG22 B2 (L5 A AEVE IR REIE) o

BRI R AR B AE MR AT E(MNSO) Il 2 35 - B R R IR B A i 45 R [18]. X fERE R AR it
ERREBIER. RASNHALRRE SE T MR, F WA, NigmkE. 25i%8%
(K Z L R ) V2 WE T, LG BB R -4 52 /K (MCAR). J8 3 221K (LEPR) i B H 2 17 Jii &% (POMC).
AU EE UL BEAE B B 2% 1 (PCSKL) AT —ME(HL ) [RIVEY 1 (SIM1) [19] [20] [21] [22].

LERLRMRARIDEER 11 3 (UCP3)/2& HH UCP3 LN 4mti it . "B/ 2R R B B8 1 3k A B (1 R S 1)
P ZERNEH 7 MNET, FHELRIA I E3IE . UCP3 K[ 557 MLt Py RS 7 31 20 7R A1 it
I AATEER LS ATP (AR B TFR, RN A7 8 2RI AR IS b 1) i 2 DA R (0 7 SURE B [ 23]
UCP3 B [A F ZAE B L Rk, 2RI RAL 2 S ECE ML e B FE> M-S BUIE E[24]

TEARWEFH, KILT UCP3 2R R FEIAC 54 . UCP3 fZ7E T4+ tafk 11913 |, 7T 5AEREM
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e i 5 3R MLAEAH SR X3 [23]. UCP3 Jg —Fh A hifAhdb iz 1, H4 B 5573 29 )1 107 % (free fatty acids, FFA)
R RERARS, fELRARINRINGR 7, HIE T FRA R ZORAAKE R . @l xFor =, febiin L
FELRRLAR I TR 57 DAAS [R5 2040 A0, 3 AT e 200 g 1y B e Ab 7= AR jg i [24] [25]. A WRFLIER, 1E
LRk UCP3 8 KB T I R A DA S o PR H i = B i A7 e 5 /R A (23] R4 HGMD #¥s
J, e RAFAEN UCP3 Ml 5848 K £ S5 55, 3 HZ B UCP3 1) ¢.208C>T F8AR/E A A o v B AR 57
HAEHURM. AT, 5% 8a M EARRER 2 BU5E R 1 E 75 A 4E(BMI A 51.0 kg/m?) it 7 28100
€.208C>T A, HA MR ¢.208C>T RAEMAS T, HHEA 2 BUPERHG, BMI A 24.1 kg/m?, {H
RESRIEA UCP3 A8 [26]. AR, TEFRATTIVRTE T i oK e SR EUE A S RER ILBRE A, AT G20 52 AT ]
R T RAE R Ah, FA TR ILEA ¢.208C>T SEAS ) 53 FIl 2 R HIHE 10 55 0 H A 2 UM BRI
I HELA W FIESE, ERE R B VL4 UCP3 mRNA FIZE [ i ik BRA%[23] [27], Bt FRA1HE
I UCP3 (¥ 545 th m RESE i 2 FbE RIS ¥ XU«

M2, HTERZRTIERE ARG S, EREREAE E R KA AR AR A . SO BRI (1 0 6
SERAEIE B2« SEDZ R A o3 A RN B A8 M 3 7 6 MINSO (IR, v K I G2 i i
JTHRAL T R HE o
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