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Report a Pedigree with Patients of Maturity-Onset Diabetes of the Young Type 5 Caused by a New
Deletion Mutation in Hepatocyte Nuclear Factor 18 Gene and Literature Review*
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Department of Endocrinology and Metabolism, Shenzhen People’s Hospital, Shenzhen 518020, Guangdong Province, China

Abstract: Objective To analyze the clinical features of maturity-onset diabetes of the young type 5 (MODY5) in the family and conduct literature review.
Methods The proband was a 37-year-old woman with diabetes onset at the age of 31. At that time, the random blood glucose was 20 mmol/
L and diabetic autoantibodies were negative. At the same time, renal cysts, and hypomagnesemia were present. Her mother and two younger
brothers were also diagnosed as diabetes. MODY-related genes of the proband and her family members were performed. Literature review was
conducted to analyze the types of deletion mutations in hepatocyte nuclear factor 1B(HNF-1B) and the relating clinical features. Results A new
deletion mutation in the HNF-1B gene NM_000458.2: c.745delG (p.Ala249Profs*16) was identified in the proband, her mother and her two
younger brothers. Literature review revealed the reported deletion mutations in HNF-1B included microdeletion and full gene deletion, and the
clinical features included diabetes only, or diabetes with complex combinations of pancreatic hypoplasia, renal cysts, renal hypoplasia, liver and
kidney dysfunction, uterine hypoplasia, and vaginal hypoplasia, primary amenorrhea, azoospermia, epididymal dysplasia, hypomagnesemia and
hyperuricemia. Conclusion Genetic testing is very important for the diagnosis of MODY5. An early and correct diagnosis of MODY5 could reduce
the diabetes related complications.

Keywords: Maturity Onset Diabetes of the Young; Hepatocyte Nuclear Factor 18; Deletion Mutation

BOERR A EREMERME (maturity-onset diabetes WHINAB: FLikE, &, 379, 6FaA “BEESE

of the young, MODY)E—#BEERBEZREERAE, HlakK
BHREE: (=R =RAULBRERESE, EELEHK
EMERF;, Q)REFELE—ERRERERNF25%,
QB)ELSERGKBIR R RAT, RAEHREMR. BAIE
KIM14FMODYI R, EFAMODYSERAAFAMZEAF1A
(hepatocyte nuclear factor, HNF-1B)EERZ 3|,
FEMODY RFELI1%~2%, EHHPMODY58 4 52%" 7,
MODYSHERERIGKREIEEESR, BRIERIRIEKRIZ.
Ak, AXIRET —MHNF-1BEAFBRERT A ASHM
MODY5SR %, HESHERMEAIMNCER, WTMODYSHIERFEY
NIGARRIHAITEE, UIRSIRKREEXIMODY5HYIZ/87K T,

A7 FBHAE R TLERBKIIME20mmol/L, FEA “2BER
o, RTBRBEREEGRT, HRETORGEERT,
BRMiEE&I T, &&: BMI: 16.9kg/m’ , £KLXBIE
B, REEHR, LDMESFRRILEE, AREIER, HE
CE . FRBKIIAET.75mmol/L, BHUMLIER6C.3%(BEE
E4.1%~6.5%), #ERBESTAERMYE, BLERR (=T

2h): mM#E: 6.21. 13.10mmol/L, CRk: 1.22. 4.64ng/mL,
MmFREE356umol/L(90~420umol/L), MMALEF72pumol/L
(44~133pmol/L), FRIEHEEEA/RANEF6.9mg/g(0~30mg/g),
m%52.47mmol/L(2.05~2.55mmol/L), mm#E1.15mmol/L
(0.8~1.5mmol/L), Mm%E:0.45mmol/L(0.65~1.25mmol/L), I
BM. M. PNIER, BEHEE: WEERRENH, BEA
BMHLURE, TEREEM, BRAZE: LRBERFMME

1 wfIEe
(E—1FE] BRS, &, BEEER, TERRHH: BREREELE. SRAW. Email: 1332911160@qq.com
CERfEE] & B, &, B

I1EEEN, FBEMRAME: BRAEKBRHLIE. ERERK, E-mail: xue.meng@szhospital.com
- 11



FORREE 20226048 $29% F 4 8 251538

BT, BBEL: BRAEIEFTE. KEE: BFER21MEBHY
B “BRE , EREEISRHE, BREAT, HEFE
AEMRALEREEXARE, HRIERZERRE. RFEL
MEPR IR o

FTiEERSL: B, 34%, RUMES1I0E, TEME
12.68mmol/L, #EHMLIER12.1%, MAEKRER591umol/L, I
LEF144.9umol/L, B/NRiEE=53.76mL/(min-1.73m?), R
HMEBEH/RIEF41.34mg/g, ME0.43 mmol/L, HE—E:
47pg/mL(<4Tpg/mL), W¥LE8.32ng/mL(2.64~13.13ng/mL),
£ff: 518.32ng/dL(175~781ng/dL), MEH. FFIhaE. M
FIERECE. BRI BTHENS. YRABEAZFER)
ML, WNRLRE, BRES: WEFRE N, £iEE
BE: 2k, £MKRE2XR0LES, GAURELREFR,
aMiLRXEBEERNTEE, ZMEEERRD, AMREEE
TEHAER, EMHEETEFAIER. RERE: 1K

Bl SangeriEMF B EXEER. A BEHFHHL

RAALERARTHIEESMZREEENEIREN
BAMRT, ZUBETHRRZUERERE, KEXE
EXREMERALEE", ZEREENRMUBBTR
(PVS1+PM2), XEttZEMEDLINESIRBERHNF-1BERER%K
RESHBRFENIRE, KRR SUERWEEFhepatic
nuclear factor 1B S HNF-1B3; ®¥EMODY5, HCZEEIHNF-
IPERRERTXHSE, REFFH1LHY, Baisafs
TPHT, H156), BEMODYSEEHNF-1PERERERT
BARIRRRE (K1),

23t i

HNF-1BEHA, UFFHITSRBEKE(17q12), ZE
RART A SHREEM. BRI RN ERN 2 WAL
RBERE, SIEBESES MK, SHMODYSHELED,
HorikawaZ " iR 7 S 16IHNF-1 R E R S B R RN
5w, BRiE &KM200Z NHNF-1BERARE, BIEHRE. 8
X, B, BAREXSZRELRP, A EETERIH
EHNF-1BEE G ARTSHHIMODYSHEFIRE"Y, £TME
MMERRERTGAIEHNF-1ER ML RS ERRLE, &

12 -

FRr AR IR E B ERAL, ZEINRERAE MR
T, BEAR: RIRET, BH=R, BIFMEEFXE,

FIEERFR2: B, 28%, RUMESIE, FTRXEW,
WEWMAOERL2.1%, TECKL.59ng/mL, TEESE
1.62ulU/mL, #ERFBSIARMY, mERE399umol/L, I
ALEF88umol/L, /KBS 2103.41mL/(min-1.73m?),
Ri¥EHZEA/RIE258.31mg/g, Mm$52.49mmol/L, I
B%0.79mmol/L, MmE0.5mmol/L, BRFZAEE19.33pg/mL
(15~65pg/mL). ATIZh. BRIWVRINBHERE. BEHEHE: Mk
BHE. BIIFHREERREE,

ZEENRHERXE. BB BHBEREEREINE MATE
HITREERN, XKEEMRREZAESRENBREER
RERRREREFER, £R: BERESE. BT5REH
HNF-1BE X (OMIM:125853) F AR R L (NM_000458.2:
c.745delG, p.Ala249Profs*16), REERE(E1),

B: BEFHL C BH;, LBHX: REMA.

XiRE—TMHEHNF-IBERRARESHHIMODYSH AR, &
BRI E & FEHHNF-1REFAla249Profs* 162 &k
KRZT, SIERIEENER I BERRERFAERALE, X
—HNERE B ERNIMIERIRE, B— 1 2HMBIHNF-
IEARTRE,

MODYSAIRIMNEMBERR, HAIRANZIEEX

BYYERE, RENNEERMRERRK, HXREGE
FOESE. SEERTRBERE"", £ &4 TMODYS5

BEHNF-1PERRARTSHMIGKRERE (XR]1), RN A
BAERE, HARNAS I M RELERYERE, GER
BAERS, SEM. SHABFRL. FELBFL. B
RERB. BRAMNE. £HE. WELBFRE. REMNE
RERBIES, SHRELNY66%MHNF-1BEREEH
BEESEM, 86%MBEEAHSHERLYY, HEHR
MXE R, BT —NEGEE S ER(R) SR
2, SHAXEHEL—K, B4, AARHXBEELEE
E—HNHEHESRBIE, HRATHNF-1PEREEH
SHERBMERTEBN, XoTaESHNF-1PET 4D
REEEERANRETERERRESEXY, —HxF)LE



JOURNAL OF RARE AND UNCOMMON DISEASES, APR. 2022 ,Vol.29, No.4, Total No.153

&1 HNF-1pBEBRERBHHIRE DT

BERS HRARTHR BIRARIEE MR FHR(Y) RRFEISEFR(S) IEFRFRI ATHR
BEL SNBF2-9RAERK x B 16 16 BRA. BNBRRAETE. BER. BRRXR
EZEM,. FERE. BBELE.
£E2 (WAL (arr [GRCh37] 17g12 x z 30 30 WIRR(MBEREAR). BREESHAE FiE
(34817422_3607936 T2, NBEWH. EBRET2. RE
9)x1)857-kb &AL, BRESE. MBEOE. SREME.
SEIWAL)S  17qL2REEETE koq 30 30 BIRA(IEREFS). BERBRE TiF
T2 NBEWH. GBREFL. 5
BRBOERK. EEBMERE. |/
BIAE. ERRIAE,
B4 HNF-1B2EREK, x g 44 23 BIRA. BREZEA2. BN DB BREXR
172K B BERSES. ARMIMILE. FIEERE.
REMAE. SRR,
2E5(WEAL)T  p.Metl_Trp557del, B Z 20 20 ERA. 2RE. BIETe. BRE £EAR
HNF-1p2E R % i T
BE6(WHAE2)" ko 20 20 BEMERE. 2EE. BhEre. & £EF5R
FREA MLAE FH
e SAEFPTSNEE B Z 24 1 BEMERE. 2BE. BhEre. B REXR
BABRR. FIATE
#&8l FRER (12 FER409-483) kg 29 22 BIRR. BIEETS RETM
BEIE kg 18 14 BIRA. BIEETS. RAMAE. B BRRXR
BABEFR. RIAFE
#5101 I 53 24 BIRA. BIEETRS RETM
2E110 g 6 5.7 BIEERS M=
ABIEIEE c.745delG, p.Al B I 37 31 BIRR. ERAANERE. BEM.  ORS
a249Profs*16 R ME
FTEE Z 56 30 YERIR fRRE
FiEEHEH1 2 34 24 BIRA. BRAANEFRE. B BRER
T2, THE BNHELETFR.
=R, KEMmiE
FIEEE 2 g 28 24 BRAE. BAR. BBIE BERRES
AR

EREBENIRRAR LI, Y944%0HNF-13ERARTR K
BESHMEME, MINLY2%MHNF-1BHFERBESHK
gmE™, EEMENRFIETEEEHNF-1BREERT
HIGT B IR REE, SHESFERKSHE, TEHR
BIXEREES, 47%(7T/15)MEEHIBEME, 5K
BHIEHE, BRRLAUHNF-IBEERRESLERARE,
Ebanam s Eme. W EBRSBS LU TEFES
ZiNHEx, BRAENESMREEEEREEMODYSHERENR
13.3% %), AMRMIXEBETLIMODYSEE G AHA
BABAR. RIBFE. RAMEAL. TRIE. MHELAER
BEIRKRN, SBEEXHBRN. FrUERKSEDERRB
BHALHTLREE, MAEMEZEEIMODYSAIEE, A&
EERRE2EFARUEETN, BEXMIEREHNF-1PRES

BIF TR, HEIMRER, SFE—SHR.

o, FEAHR B S L R IMODY5 8 & R HL 1l
H1:2, BRFZHEREL3IS ZE, ABD2EEE
LR, X5RAXBIRESIE—%, BAMODYSE
BREKEMERE, BHBETREAERES, 5FEIA
FIHNF-1BE RS K R ETBA50%", FEARFHFZR M
RERRW, H130FGAXREE. B, REPNFEE
WEEMODYSMEE, BIMERAREY, LEZEHNF-18E
EERN, BERL. 122, HNF-1RERRE RN SBE
BRAMINGERIE, TMETSSBEBRERNERIN WAL
fES, AMBAFNEERNEEESE~E, MODYSERERR
MEAHENARBES R, EHTRSIENENRE, &
KRB AT, EARRNXBBLERHEEN, &

+ 13



FORREE 20226048 $29% F 4 8 251538

BEKHMODYSEEFERDRATHLLHIRENERN, Fr
MEIRKREEMODYSEER, FETMHITHREINEE, FIE
BIEMNEELR, BURNME, EERERBEXHLEN
RELRR,

2 FFRR, AXERIRET HNF-13EEAla249Profs* 16
MARTLEHMODYS—IM KRR, ZTRUSBAIHEKLIR
B, BT—MANRET, XEH—FHRTEHANF-1IPNERRT
&, MODYSEER—EBREE, ERVHAEFAKEIEIE
BT, BERDIPARINEZRINRIE, REKBBREERET.
tesh, BREELZERE. BSEMH. FENGERE2. THE. B
AMAE. FERLABRE. RENE. SREMERE
NEZMIRRRMEMODYSIZMIMEBIRKLR. Frll, &
ZBNRZRBIRARRIL, EEIEREN, 7 LUEBEIRKS
STMODYS B E M EMtiZlr, HIESENBIT AR, HA
XS E &AL R #1TRE ME R 58,

2E3H

[1]Vaxillaire M,Froguel P.Monogenic diabetes in the young,
pharmacogenetics and relevance to multifactorial forms of type
2 diabetes[J]. Endocr Rev, 2008, 29 (3):254-264.

[2]Kleinberger J W,Pollin T I.Undiagnosed MODY:Time for
action[J].Curr Diab Rep, 2015,15(12):110.

[3]Richards S,Aziz N,Bale S,et al.Standards and guidelines for
the interpretation of sequence variants: A joint consensus
recommendation of the American College of Medical Genetics and
Genomics and the Association for Molecular Pathology[J]. Genet
Med, 2015, 17 (5): 405-423.

41 ERM, vt e, & HOFARE B F18 ER AR BB AEH
Ay R A BAE RO S A — ) [J]. s AR RO 44 =%, 2021, 13.(1): 90~
93.

[5]0hara Y, Okada Y,Yamada T,et al.Phenotypic differences and
similarities of monozygotic twins with maturity-onset diabetes
of the young type 5[J].J Diabetes Investig,2019,10(4):1112-
1115.

[6]Omura Y,Yagi K, Honoki H,et al.Clinical manifestations of a
sporadic maturity-onset diabetes of the young (MODY) 5 with
a whole deletion of HNF1B based on 17q12 microdeletion[J].
Endocr J,2019,66(12):1113-1116.

[7]Faguer S,Bouissou F,Dumazer P,et al.Massively enlarged
polycystic kidneys
1B (Hepatocyte Nuclear Factor—1p)heterozygous whole-Gene
deletion[J].Am J Kidney Dis, 2007,50(6): 1023-1027.

[8]Lindner T H,Njglstad P R,Horikawa Y,et al.A novel syndrome of
diabetes mellitus, renal dysfunction and genital malformation
associated with a partial deletion of the Pseudo-POU domain
of hepatocyte nuclear factor—1p [J].Hum Mol Genet, 1999, 8 (11):
2001-2008.

[9]Edghill E L.Mutations in hepatocyte nuclear factor-1 and their
related phenotypes[J].J Med Genet, 2005, 43 (1): 84-90.

[10] K3, B, FLged, . FFAMAZE T18 XERESIBLFEFEF
DA R AR AR BUAE RO SV R A AT I SRR 3 [T). e RO 22 %,

in monozygotic twins with TCF2/HNF-

14 -

2019 (3):208-209.

[11]Horikawa Y, Iwasaki N,Hara M,et al.Mutation in hepatocyte
nuclear factor-1 beta gene (TCF2) associated with MODY[J].Nat
Genet, 1997, 17 (4) : 384-385.

[12]Horikawa Y,Enya M, Fushimi N,et al.Screening of diabetes of
youth for hepatocyte nuclear factor 1 mutations:clinical
phenotype of HNF1pB-related maturity-onset diabetes of the
young and HNFl a-related maturity-onset diabetes of the young
in Japanese[J].Diabet Med, 2014, 31(6): 721-727.

[13]Alvelos M I,Rodrigues M,Lobo L,et al.A novel mutation of the
HNF1B gene associated with hypoplastic glomerulocystic kidney
disease and neonatal renal failure[J].Medicine, 2015,94(7):
e469.

[14]Dubois-Laforgue D,Cornu E,Saint-Martin C,et al.Diabetes,
associated clinical spectrum, Long—term prognosis, and genotype/
phenotype correlations in 201 adult patients with hepatocyte
nuclear factor 1B(HNF1B)molecular defects[J].Diabetes Care,
2017,40(11): 1436-1443.

[15]Stenson P D,Mort M,Ball E V,et al.The human gene mutation
database: towards a comprehensive repository of inherited

mutation data for medical research, genetic diagnosis and
next-generation sequencing studies[J].Hum Genet,2017,136(6):
665-677.

[16]Wang C,Fang Q, Zhang R, et al.Scanning for MODY5 gene mutations
in Chinese early onset or multiple affected diabetes
pedigrees[J]. Acta Diabetol, 2004, 41 (4): 137-145.

[17]Shields B M,Hicks S,Shepherd M H,et
onset diabetes of the young (MODY):How many cases are we
missing?[J].Diabetologia, 2010, 53(12):2504-2508.

[18]Verhave J C,Bech A P,Wetzels J F,et al.Hepatocyte nuclear
factor lbeta—Associated kidney disease:More than renal cysts
and diabetes[J].J Am Soc Nephrol, 2016,27(2): 345-353.

[19]Bingham C,Bulman M P,Ellard S,et al.Mutations
hepatocyte nuclear factor—lbeta gene are associated with
familial hypoplastic glomerulocystic kidney disease[J].Am J
Hum Genet, 2001, 68 (1): 219-224.

[20]Bingham C.Renal cysts and diabetes syndrome resulting from

al.Maturity-—

in the

mutations in hepatocyte nuclear factor—-1beta[J].Nephrol Dial
Transplantat, 2004, 19 (11):2703-2708.

[211Clissold R L,Hamilton A J,Hattersley A T,et al.HNF1B-
associated renal and extra-renal disease—an expanding clinical
spectrum[J]. Nat Rev Nephrol, 2015,11(2):102-112.

[22]Adalat S,Woolf A S,Johnstone K A,et al.HNFIB mutations
associate with hypomagnesemia and renal magnesium wasting[J].]J
Am Soc Nephrol, 2009,20(5):1123-1131.

(23], 4, 0, 5. FaRZETIBRENARESHNF D FH
R EHTELRE O ST — ) I o A RO 4 7, 2020, 12 (9) 1 726-728.

[24]Bellann é -Chantelot C,Chauveau D,Gautier J F,et al.Clinical
spectrum associated with hepatocyte nuclear factor-lbeta
mutations [J]. Ann Intern Med, 2004, 140(7): 510-517.

[25]Chen Y Z,Gao Q,Zhao X Z,et al.Systematic review of TCF2
anomalies in renal cysts and diabetes syndrome/maturity onset
diabetes of the young type 5[J].Chin Med J (Engl),2010,123
(22):3326-3333.

[26] Hzd. SR RAERRF BRI AR T, dEERFRE,
2018,10(9): 584-586.

(WFSER: 2021-05-12)



