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A case of global developmental delay due to GNBI gene mutation. HE Xuemei, ZOU Zhou, ZHANG Yangping,
ZHENG Nan, REN Jian, ZHOU Yiqing, HUANG Haoyu, YIN Shwyue, LIU Yun. Department of Rehabilitation, Kunming
Children's Hospital, 25 Shulin Street, Kunming, Yunan 650228, China. Tel: 0871-63309339.

[Abstract] We present a case report of a child who has global developmental delay due to GNBI gene mutation and
the clinical manifestations and genetic characteristics. The clinical manifestations of the boy who was 1 year and 5 months
old were mainly overall developmental delays, the Griffiths developmental assessment suggesting developmental delay. The
exon sequencing technique detected a heterozygous missense variant ¢.224A>G (p.GIn75Arg) in exon 6 of the GNB1 gene,
suggesting a de novo mutation, the parents did not carry the mutation. The boy was diagnosed with autosomal dominant
mental retardation-42 (MRD42). The boy was treated with rehabilitation training, special education and other
comprehensive treatment to improve the boy's intellectual function level, social life ability and self-care ability. This study
showed that a de novo mutation in the GNBI gene was the genetic cause of the boy, and the novel variant ¢.224A>G (p.
GIn75Arg) expanded the spectrum of pathogenic mutations in the GNBI gene.
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Human LAKIYAMHWG--TD----S——————————— RLLVSAS|QO|D-—-—--
Chicken LAKIYAMHWG--SD----S—-——————————— RLLVSAS|Q|D--—-
Duckbill platypus LAKIYAMHWG-=-YD=-===8—-—————————— RLLVSAS|Q|D=-=--
American chameleon LAKIYAMHWG--TD-—---5-—"—"""->———— RLLVSAS|Q|D———-—
African clawed frog LAKIYAMHWG--SD----S——————————— RLLVSAS|Q|D--—-
Dog LAKIYAMHWG--YD----S——————————— RLLVSAS|Q|D—-——-
Rabbit LAKIYAMHWG--YD-—-——--S—-———-—--———~ RLLVSAS|Q|D—-——-
Gray short-tailed opossum LAKIYAMHWG--TD-—-=--S———=—-—==-=———- RLLVSAS|Q|D—-=--—-
Western lowland gorilla LAKIYAMBWG--YD----S-———-—---———- RLLVSAS|Q|D—=-—-
Horse LAKIYAMHWG--YD-—-—--5S—-—————---———— RLLVSAS|Q|D————
White—tufted—ear marmoset LAKIYAMHWG--YD----S——————————— RLLVSAS|Q|D—=-—-
Bovine LAKIYAMHWG--YD----S-———--=--———— RLLVSAS|Q|D—-=---
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Q
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Tasmanian devil LAKIYAMHWG--YD----S——————————— RLLVSAS D———-—
African clawed frog LAKIYAMHWG--TD-=-=-=-S—-———=—=———-— RLLVSAS D==—--
Little brown bat LAKIYAMHWG--TD-—---S—-————-——————— RLLVSAS D-——-—-—

2 PolyPhen—2 B 4FMEE 75 (L S EER GIn TR B #2185 ER T

B3 GNBIZEABHARMRTR = FEMBN 475 &5z
RASN Arg e, S5 EF AR Gln He#R, H5 56 57 467 ZE2 Lys Z (A 19 S
AL

PR BOW TE T REME . AR IR 55 I ACMG 728 57 43 K46
“HIREBON T BILIZWTR Y R AR ) TS 42 7 (auto-
somal dominant mental retardation—-42, MRD42) ,

25 4 /B LG PR 2 B0 3 TR R 45 R I A 2 Bk
MRD42, H A4 T HE IS5, BEATRR IR B, e IRl S , 2022
AEL AR CGRIL3Z TAH) UK diE 3 Kig3h JB & .
AR &I A AT HE D, B AN R DTSR TR 4R i JL 3

2.5%~5.0% , JLHEAEA 38 7T, LB T 5 IR Mg i
xR A B E ZIN s VRS R AT R )

2 g

SR B BEDR ) AR AU L2 R E R
PRSI, BLA e B R AN A% S Pk S RO LG8 Bl
1 DI 1% 2 Wik | VT B P 22 S B S A o % T T
HARR YRR A IR ISy 21l & § IRl b
-0 B L, 1 5 30 e A 9 s SR A R 4 THT 199 A A6 A6 A HE
A A5 PR 5% P PR, N T PR 3l TSR T 35 A 2 A A R
i Hr. ARBILIGIKRA F LR LM AT IRLE 2 FRE
AL BRI 1% R B AT, T HILSK ) BG4k RO
Fii G MRT 1A L P 3589 16 8, 28 35 PRI WA ol CNB T 35 R B
R IR L FEAS 0. 224A>G (p.GInT5Arg) 5L G & 1 B 7 4
Ty RE B b AT 2L

N GNBI FE N T 1p36.33, 4 fi1X 3163 bp, 55 12
IR T AN E T, gl 340 DL, Fafi% 1R N
GHEMMBIIEE, CRKRZEGEAMGHEAMEZ A
(G protein—coupled receptors , GPCRs ) £ K i 23k , P4 35 %€
fil 1% T B 1, X RN T e B il 28 K B R B IR,
GPCRs 155 (1 2l 28 W) 15 2o Fifrbft 22 5 A AR 1 8 ) e i
AT T, BRI, GNBI FEN 5878 500 GB 3 5 G TF
BT RO R A4 I HBOR Go 5 GBy —RIKMARE.
FEFAM, 2016 4F 15 AR+ GNBI SEAIR R R 54 H A E
RLE  Wfia fE R DDA G, 13 491 5 3 I R R U Bk 4 T
REBESE S EERRAN R AFTENSK TR i | IR



302

PRI R FH 2S00 7 B R SR 8] GNB 1 BE R 5 &
bl SCZAE  HLZEZE A A R BT A 6 54N T (9/13) Fl 7 5
SNET(3/13)XH, H AT GNBI RN TE 4T & TR E A 1
W Tk P O 58 31 v i A 1) 28 AR A HE Al R B D) R AR
RS ZEAE | LU SCHEAE Sy AR e e o

Sh4 N AN A SRS, GNB T 3 R 28 A8 S04
REIRGLAHILSSH] I RFRIEA — & 1 7 #8401
R 5K IR AR (41/55) SR (26/55) FTHR 5% (17/55) , 3%
fii MRL S84 23 4] (23/55) o A0 f LIl PR 3R 32 22 1y 4>
TR B AR FNAZ LK TR, ORI | B B 55 Ho Ao
i, 17 P PR AM 5 I 75 AR T GNBI LR BT Rk 22 64
SURAE ¢.224A>G (p.GInT5Arg) , £ FRLIG A 26 U0 5L K]
K255 #0120 e R B R 42807 . H AT
I 1 T RORYT Ik, BB TR IS AR E S5 A
BT, AT GE TUS 32 LR J1 D REK T Ak A T Ak
TIVA KA B HRE ) o LR R, BILIY A% 20 Ky
GNBI 3K (W7 & 578 (AN B 5% 4> HE B WU A= Je 4 Ffd ¢
B ITRE , # B LACREA A B R N g s L LRI T AR
K

25 ERRR AR SCIR A 1 Fh GNB I LR 3 & 9828 B sl 4
T % B IR 2 ), B RS 57 ¢.224A>G (p.GIn75Arg) P K T
GNBI SEH W BOR 28748 1% . A TR & I8 28 805 ) Bt 1)
RE o 52 2%, B AT i Al s A% R 3R 6 T B D AL g 4 T
BH BRI Bt B UL AT L E R A A BT
eSO T PRLDA T 4 S I PR IA YT, R A A 4 U PR AR K
AL

2 % X M

[ 2, 7 LRk, . L o4 & 7 iR g N
LRI L Z IR AR LR, 2018, 56(11): 806-810.

[2]  SHASHI V, MCCONKIE-ROSELL A, ROSELL B, et al. The
utility of the traditional medical genetics diagnostic evaluation in
the context of next—generation sequencing for undiagnosed
genetic disorders[J]. Genet Med, 2014, 16(2):176-182.

[3] DELIGTJ, WILLEMSEN M H, VAN BON B W, et al. Diagnostic
exome sequencing in persons with severe intellectual disability

[JI. N Engl J Med, 2012, 367(20): 1921-1929.

[4]

[5]

[l

(7

(8]

[91

[10]

[11]

[12]

Chin J Nerv Ment Dis  Vol.48, No.5 May 2022

PETROVASKI S, KURY S, MYERS C T, et al. Germline De
Novo Mutations in GNB1 Cause Severe Neurodevelopmental Dis-
ability, Hypotonia, and Seizures[J]. Am J Hum Genet, 2016, 98
(5): 1001-1010.
RICHARDS S, AZIZ N, BALE S, et al. Standards and guide-
lines 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): 405-424.
HIATT S M, NEU M B, RAMAKER R C, et al. De novo muta-
tions in the GTP/GDP-binding region of RALA, a RAS-like
small GTPase, cause intellectual disability and developmental
delay[J]. PLoS Genet, 2018, 14(11): e1007671.
LAMERS 1] C, REIINDERS M R F, VENSELAAR H, et al.
Recurrent De Novo Mutations Disturbing the GTP/GDP Binding
Pocket of RABI1B Cause Intellectual Disability and a Distinc-
tive Brain Phenotype[J]. Am J Hum Genet, 2017, 101(5):
824-832.
YODA A, ADELMANT G, TAMBURINI J, et al. Mutations in G
protein 3 subunits promote transformation and kinase inhibitor
resistance[J]. Nat Med, 2015, 21(1): 71-75.
HEMATI P, REVAH-POLITI A, BASSAN H, et al. Refining
the phenotype associated with GNBI mutations: Clinical data on
18 newly identified patients and review of the literature[J]. Am J
Med Genet A, 2018, 176(11): 2259-2275.
HMEAE, RIS, EBR, 55 . GNBI B RSB 2 4 B WE it i
JLA I R B (X 58 728 43 BT [J). R it BRI 22 e (AR 27
1), 2019, 39(10): 1472-1475.
ENDO W, IKEMOTO S, TOGASHI N, et al. Phenotype-
genotype correlations in patients with GNBI gene variants,
including the first three reported Japanese patients to exhibit
spastic diplegia, dyskinetic quadriplegia, and infantile spasms
[JI. Brain Dev, 2020, 42(2): 199-204.
SCHULTZ-ROGERS L, MASUHO I, PINTO E VARIRO F, et
al. Haploinsufficiency as a disease mechanism in GNBI-associ-
ated neurodevelopmental disorder[J]. Mol Genet Genomic Med,
2020, 8(11): €1477.

(i H 491:2021-09-26)

(T2 4 H 5 )



