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[ Abstract] Variations in the LMNA gene, which encodes lamin A, cause a wide range of genetic disorders. More
than 900 LMNA variations have been found, which cause a variety of laminopathies with different phenotypes, such as
mandibuloacral dysplasia, Emery-Dreifuss muscular dystrophy and Hutchinson-Gilford progeria syndrome. To better
understand these laminopathies and to screen for therapeutic drugs, a series of mouse strains with LMNA variations have
been established. These mouse models provide valuable tools for understanding LMNA function and its role in growth and
development. Here, we review mouse models of laminopathies and we discuss their significance in progeria and
physiological aging.
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(lamins) AR BOIRURZEH | 00 T ARSI, BCZF BRI 2 5 4 0% A B o 5 45 18 52
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A AA10 Jamin C2, 1 LMNA KR #0E 371 7= 4
B % lamins £ % lamin B1,lamin B2, H1 LMNB1,
LMNB2 R:H i A B lamins — i H7E R iR
BIE UG AL AR Hp 2635 T B 7Y lamins 38381
FRARE IR,

H1 T 20 M P VF 22 A ) 61 D5 e B ) 4
lamins A H.7E 1, LMNA . LMNB1 F1 LMNB2 %N %k
A GEL R H T I O, LMNA JE I B 42k
963 /1> (www.ncbi.nlm.nih.gov/clinvar/ ) 284 | iX LL 58
AL 15 FhBEAR R AL LT )2 U B 9 AH
K, FE W P IR B R - TE R ILE R A R
( Emery-Dreifuss muscular dystrophy, EDMD) . ¥ 5k
A0 WL ( Dilated cardiomyopathy, DCM) | B 2 4
( Hutchinson-Gilford progeria syndrome, HGPS) J5i7t7
BILE 2 A B AE ( Limb-girdle muscular dystrophy ,
LGMD) 4%, DL HGPS Sy i, i1 T LMNA &N % 2 i
RAGESNE T 11 By P07 50 (G608G : GGC—
GGT) Ji , FBUXLF)Z A A HifA (prelamin A) ik
HERBEAR N 50 DR AERRIRBEPDIBR | X9 AU 1Y)
prelamin A #EFR Ry 2% 5 H (progerin) , progerin
BT CXXA S5H4 3K, M Bk ZMPSTE 24 B V)7 5,
FHORFEA S AN GE B 0T V), B 5 75 ML JE L1 e
IR lig— EAFAE, BEE TR FHERS , progerin 3 X
S E— R 20 e b A D BE A, e 2 A i
AL ER L S THITEM T LMNA R %
S AN IR S R BRI AT A T
ZMRZET Z /N BB R AR SOR X 2T )2
/N RL A TE5A

1 LMNA EFRKRENRER

1.1 Lmna™~ %1 Lmna®""" INRAEE

Fr—A> LMNA F£ 5728 /)N AR JE: lamin A/C
BRI (Lmna™ /NRAEEY) o Lmna™ ™ /N €G3 it
FED ARG O T AL IR T emerin 43
s ARG 6 ~8 JARIET ., Lmna™ ™ /NFRAE 4~6
JEIA BT S 7 e B ™ S A0 U T B I A RO L
AR, AR, BF9E R Lmna™ ™ /NRTE 12
AR R S E 0O NE R, 5 LMNA 5 %
AEGEAT DCM FAHLT . Kubben 4517 il i 4
R AR B ARG T —FBT Y lamin A/C BRI /N B
A Lmna®™ /NFRARHL) o Lmna®" /NRIE A S 2
~3 JARAE TS, E Lmna™ ™ /N BRUEFAEA PL K2 EDMD
E WS & B, A B DNA 5402 i B B L

IR R P AZIE RS S DR Y, 5 9 i 7 B AR
AHOG, 3X 26 & WG s HLAR 75 2 19 DNA il £ )2
LMNA $E [R5 72 51 2 B 8% L 09 SO [ R 2
—8 BF 5% & Bl mTORC1 ( mammalian target of
rapamycin complex 1, mTORC1)7E Lmna™ ™ /INEUP) L
VR 2 rb ], BT mTOR 41 il 50 v 7 98 728
/N, BEAS 1 % mTORCL 155 Tk, AT 51 A Wi
PG A IE progerin WA REFING R , IR 40 528, 8L
CNEREHR LI RE , K A
1.2 LAO.PLAO #1 LCO /MR#EE

F T AE B prelamin A 1 T3 FE B9 OB PE,
Coffiner 251" FY AL A B lamin A A9 55 3 R /N R
HI(LAO /N ) FL A A prelamin A A9 5% 35 [
/NERAEERL (PLAO /NUBEAY ) o 7E Lmna™ /N
lamin A J& H 3G BUAY, MAE Lmna™"™ 0 /N B
lamin A & 1 o prelamin A mTaE ok, RE
Lmna" """ /NI H T prelamin A BN T A5 H
PHASGEAZ /N BB L TP A lamin A A 7K J2AH 24
(49 Lmna" "/ NIE R AR, BeA LA B 52 5
PRRAY AR (>24 A7) 5E AR (Wild Type,
WT) JNELH %/[ , R i Lmna /140 1 Limna"A0/P1A0 /N
FROBET RN L Limna ™ /)N RUSCET 2 40 LA B 15 1)
WA X e A0 if0 5 5 2 s L) 7 el A
FHA—2, A2, HE 8 lamin C(LCO /) AR
B RA A lamin A B/ ﬁ’@i‘%f%%%éﬁ%%“” o
KRG LZE R IH/INR T prelamin A Jil T2 AT A5 7]
JeHY ,lamin A Fl lamin C DJREAFAE B AN, = Hif 22
— ISR B R A {H 2 [A] I Gt = lamin A F
lamin C #2409,

2 LMNA EEE X RT/NRIEE

2.1 Lmna N195 K #1 Lmna H222P /\FRAEE]

P HEHT LMNA BRI 5 SO 1 /)N BRUSE AL -3
TNEIRI R — & LMNA JE 5 195 4719
RA WM 575 A R (N195 K /NREAD) | §3(
FEME Y 5k 8.0 WL £ 1% = R G20 (familial
dilated cardiomyopathy  with
disease, DCM-CD1)""* | 53—/~ & LMNA 55
222 { I ZH TR 5378 R il 2 2 (H222P /N ERABEAY ) |
SEE YLK B4 544 EDMD ( autosomal dominant
inheritance, AD-EDMD) ' | H#RiY 2, BRI4E T
N RIS H A Lmna™ YN N B
OHEERE MR T, 5 WT /h BUM L,

conduction  systems
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Lmna™ VN RN R0 3 LA M B0 AR o R S )
] 5K, B M B L R ( Nat) B ot [ AR
Lmna"*2""2 /N B B 8% WURLG DL 8 SR A
K4 F/NRAE 13 Ak aiRser-t", o5 &8
Lmna"™""2* NGO WU MAPK JNK  p38a . ERK1/
2 AKT/mTORC1,TGF-B {55 i, WNT/B-catenin
SRS ,ﬁﬁéﬁlﬁi 43 ( connexin 43, CX43){E§%§J‘$
IFH o3 A B8 T8O 20 L B R AR e B CX43 H
#3 H v ERK1/2, AKT/mTORC1 , TGF-B . WNT/B-
catenin [ 5B AUFE S DCM W) & FRHLEI G 5%, 25
Y BH W I 05 3 % DL S el A CX43 a6 AT DA
Lmna™>"" 2 NRBY 2D E g, B A I
TE#F— 2P PR 1 B A T 25 BT DL 1 A5 5 38 B% %)
LMNA FEH 225521 DCM IR TSR
2.2 LmnaM371 K /NRAEE

AN EDMD £ R P Oh B e (o iR M gL
I, oA T W LMNA JE R 98748 & A5 fig D i X5 |
/N EDMD RER A, Wang % R HE T M371 K
FEFER /N R R (26 371 4o B A R R A8 R MR
%, 33 AD-EDMD) , Z2& F/NERAY A R 0
fRF A, T g2t 28 48 8 15 /s BRI
MakE . /N A TGRS 2~7 Ja, RB 0 WL
ORI I TR P b A L G 22 | UL D 2 A A R
4 45 A LK i A 22 K T 2 A Ak B
W AE , PR 2SO 2 vk O I 5, AR, N
B EDMD 5 HAT i gE v A ek v O E 2 RIE i
JREMIF RS, R A EERFE A OET K
MV R 2% Sy F 090 LA M B R BE G
YR R RN PRt 120N BRUBE R T IR o8
SR B EDMD (9 R A | 3R 22 5 7 A 1 JR
AT RESE T M371 K 28748 8 AE 1% /)N BURSE 78Y 1y
#ik,
2.3 Lmnal.530P /NRAEHY

R EAE— B8 G ik B Pk EDMD S8 % h 'k
P—A LMNA 3£ [H L530P 728 5 (45 530 {725 & R %
A F AR ) , Monkes %58 f 8 T L530P /)N B
B, 6 A MAE /RS WT /NREAEAERL,
i A F/NRAE 4-6 HIB I TR SR 1 Jf 7
4~5 FINFET, 85 /DS HE I KT BRI 2
= B B REAR O LA WLAR B2 22 rp B2 AR
P EBARRMZES, A, BT # I &N BUR
LR AN AN AL A 5 lamin A R3K 987, lamin
C ZHREAZ N E iR

2.4 LmnaES82 K /NRIEH

E—MHE 50 DGR P ELN DCM K &
R LMNA LR B — 2878 E82 K, 1F j& X Ff
RASTHT DCM k4, BFE " HET E82 K
BRI /INERARAY I B RN BRI R O IR 5K
O NEE RGN O LA 4EAR IS i, B BLER PR K | L7
0028 i e S R - s LWL 3D 3 1 ol 7K T R
Wi RN 32400, X 55 E82 K RAX B H R Al
AL, AR, FoAT & B E82 K B 3K /N BLAY 21
JEPE T WT /NG 8. 5 1%, Fas FIZRRLA R T
I8 IO X ] e 5 22O E BT B R0
JIREWAT e, LMNA JEH () E82 K RAZEY, Lamin A/
C FFARIX FEAZEB AT Gl A& 200 LA ML TRl = 1)
REREAG Y B ZE RN, X AT RE I LMNA 58728 3k
O LA BFE T A — BB IR T AN

3 LMNA ERBEZRT/NRER

3.1 Lmna"C/NRIER

HGPS ZR " EMEA ZE R Z —, i Tt
GG MBI HL, Yang 5 M HE T Lmna"® /N
RS 2%/ N R P A progerin, 4l T HIZA T/
HRIL S HGPS B E ALY R I, A48 KRR
Wb W& E AN GE Fl A R T SR, 1%/ R
ORI VEAT e NSRS R A 0 A [ >0
3.2 ¥ LMNAG608G-BAC BUi% £ FE /N FRAEE

S AT HGPS /IR R R it i 7 A AT
TR N T A 4R (BAC) 145 JE R ke iy #1732 /N B
BLAL BAC #77 LMNAG608G ZE7% ( G608G BAC /)
B o 5 Lmna /)N BB RYAS [A] 12055 R /N B
B HGPS M A H 1L 48 S W LA I ( vascular
smooth muscle cells, VSMCs) #F ¥ Pt £ 2, 7F — L&
HGPS B W PR o g2 25X —R¢1iE . HETIAA
TN AT 2R A R SR BR T VSMCs '™
3.3 £EZEHH ZMPSTE24 fRkB/NRAER

ZMPSTE24 J&—F7E /N BRI A4 P Ak 3R e 56
AL prelamin A )4 J& & H N =Z ZMPSTE24
25 PR & Bz 95 ( Restrictive dermopathy, RD)
B A DT 2 3L = BB T, Bergo I Pendas
SRPCRIH ST T 2 Fh ZMPSTE24 Bk 2% /)N BB A
(Zmpste24™ " /NRAEHL) | 3X 2 Fl)s AR BUER A 7
HE A lamin A, BT R R 8RR Zmpste24 11 5 2
% JEFEAE prelamin A ZF, 7E Bergo 25 ) /)N
FRBRL 4G /N B AR BT R IR IE R 1Y, 5ok
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LS s AR KR g2 & WLTE ) | i 2 25 1Y
L RMEEIr, 1E Pendas 552 Fy 7 A9 /N B AU
a4 /N RR I A KB % DCM ILE F= A
R ABWIEFRAR M AT, X 2 /MR
FAFERE HGPS 8 1Y R AAHLL, #2758 prelamin A
BB BT T HGPS RYRAY . fF5ER
B, v Je 3 Ak 310 1) ) ( farnesyltransferase ( FTase )
inhibitors, FTIs) A L1 progerin Z g prelamin
A e HAL BR G A TT 2825 W T LUK i HGPS
SR B T A R A
3.4 Lmna®°/NRAERY

RN B A 32 B DGR J2: Osorio 45
FIEER) Lmna“° /INRARERY | Lmna “® " /N AR H A=
ZNASE 3 AR IR T HEA TV TR AN,
RS AERE N, 100 HIBE i RAET, At
G/ B B RAE T HAE TR, K24k
TEH AR TS 8 A H B AR A& IE R A - A A7 ] oy
242 d, G T/ B A AL, SRR E A E M
R (Apoe™ ™) /NBRAAZ BB ks FEREAL , T2 3N k5 4k
FUEE DL K o A S Ak BE Ty =2 Y,
Lmna"™”° /NGRS EE T HGPS F A H WA 31 ) K
2R, /N T 2 8 SR HOPS JATRYT
FEER B AR, WESEE R TR LT IR (24
Wy R DA B AR P ) ER AR SRR YT Lmna*
NP G WFFERE R CRISPR-Cas9 £ A7)
T3 lamin A/Progerin 336 97 HGPS, 1697 J5 W
Lmna®®° /NI 73 B AR A B R AR D 2 0% 0
TS RE LR ESIKS VSMCs #iB1E, /A
A TEVRER fHRE LS A AR
3.5 HBEZRT/NRER

Yang %51 % [ F|HE 1 JE F AL progerin A&
PRI I T BT, PR T kAR TR JE HEAK progerin
INERBE Y (Lmna™ /N BB AL) o Lmna™® /N5
Lmna"® /P EGRBIARUMERE RS — 28 Lmna™ ¢ /N R
& i B £F 4k 41 Y ( mouse embryonic fibroblasts,
MEFs) B & 41 il 4% & 43 Kt Lmna"™® /N RAK . FTIs
XF Lmna™"/INERL MEFs A Y74, X g L] JE
RJE AL progerin ISR EA BN, H FTIs BHIKT
Je AL I ANBESE 4 HGPS B 1Y progerin 15 5
BRI A T EESR progerin 75 53] & & oL FE HVEAE
B, LA progerin X 3 B¢ £ 5 IE 104N B 19 52 W)
Mckenna 55 A T —ANFE Tet BT T Kk
lamin A Fl progerin f5 'S RS0, 43 il 15 W A= AY

lamin A ( tetop-LAwt /MR ) F1 HGPS G608G 5872
& (tetop-LAG™C /N FRAB AL ) | 3B 38 tetop-LAwt £l
tetop-LAG™ 5 B[R /N B 5 3K KSITA F5 5D /) Bl
HRAT, GE7EFEIN B 2 T R [vn) 3] 6 48 W] % B2 M B A
FENCAAL X B R IR progerin Y XUHL FE K /N A,
AR B TR W 22Kk VAT SRR A B R I 2 B A
Se4r . HA(EAS T 2 0 S 6 45 o 14 1) AL B K
HEAGR R LT, T HGPS M 1Y k52 5
PR, Wang S5 M £ TR MR A 14 8 8
(Keratin 14 promoter, K14 promoter ) 73 f7 2 41 5%
ik progerin 5% FE PR /N FRABL IR ( K14-progerin /) FRUAR
A1), K14-progerin /N R 23 A A LA B A0 A R 9K
BHAT S H WL B IR B oM D & he
1o BXELMEELE R A0 57 15 5 4 2005 B ) ™ o
FEEIFA—ZL, 1EU Varga LRI B —71 , Hdbzf]
ZUNREZOIL, 20 AS W52 BIPLBUE 7, T REXT A% 4544
S RURE T AR 2R e AR IR kA T
MR L RE A Uk 2 R FEA IR, SRR R IR,
LMNA ZE[N R527C 25 578 2 3 2UL# R 295, (A
LMNARS27C K& [R5 AL G2 AR -5 A NI
A prelamin Al progerin & . H A7,
LMNARS27C H&[R 548 T 2 58 AE Som L 1# A
R BRI M T A RS27C /N RUBLRL, WigE
LmnaR527C/R527C /J\ Eﬂﬂq%ﬁ , Efm Lmn(lR527C/R527C /J\ Eﬂ;‘&
HE BUAH DGR REEIR 2 B (H 2/ NS TR 2H 2 yH2Ax
FEEKF T, T 4 20 i 0 8 50 7 oy Fe s
DNA FA753H 00, SR AT E , B Nk, X SE45 R
T S 1 S5 2 ORI ™ AR IR 3L

4 HESRE

B REBW R IR 2R SR AR
KT, TR FE I3 L, IF K X A B
TREIIUILES , AR T Z R M s R s B L
INEE £ JUn L /NALRE T A AT N B
TR AR ZS AR SCRERR T SCRRIGE 9 3 2%
FRERR/DRBER (LR 1,.%2.%3), HES
Wb a] e BE Ry 1Y BE D L 4E R LR A% 4T J2 8 i
/NS AT LA Sy — A5 {9 A5 8 Of F 58 A A
I 2 2 i A A R A A e A AT RE A IR T
SR, LAE— B3R T FRATTR I R A FEME R T R
R WA BT 15 5 A OC A2 PE FR AT PR
T (B R e T R W < AR 3 K ok A B L JR
T MR S5 ) 0 BLRRAIE
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R LMNA FEH/ Fr B R 578 /)N B Y
Table 1 Mouse models with LMNA gene or fragment deletion mutation

i AR L ali G F /N R G TN R NP 275 Sk
Model Mutable site Homozygous mouse phenotype Heterozygous mouse phenotype ~ Human disease References
o r nE N g T 2k TR Y, 0 B BEAR M,
W C RS T 8RR, MR, o ]I
ST 11 AT EDMD B2 Loft femijl’ar dilation P e 7R
Lmna™~  Removing a region extending Slow growth rate. Muscular Ventricular wall thinni ’ RAE [5-6]
from exon 8 to the middle of dystrophy. An EDMD-like o Tmu a ‘,Nd . e LGMD
1 henot Cardiac dysfunction.
exon phenolype Myocardial cell damage
JA BT B S AN & T 2
= LMNA - Bgeo fil £5 4 | i B e
i Beco S0 ome o sp 50,0030 e e, 71
o7 He i
BN TR B e
¢r—- By a promoter-trap construct, ToHH R
Lmna Lo . Myocyte hypertrophy leads to . . [7]
which introduces an in-frame heart il Skeletal No obvious abnormalities
LMNA-Bgeo fusion allele. The car aure. el
. . muscle hypotrophy
construct was inserted into
LMNA intron 2
LAO {74 lamin A JCHA o SR T i SR (107
Only lamin A is produced No obvious abnormalities No obvious abnormalities
PLAO {74 prelamin A AU TeHlik [10]
Only lamin A is produced No obvious abnormalities No description
MBRAM EF 11 Fef5 150 4%
Lco  RAINET 11 TG 5 T fili i (11
The last 150 nucleotides of exon ~ No obvious abnormalities No description
11 and intron 11 were deleted
|2 LMNA FEDUEE SCHA /N R T
Table 2 Mouse models with LMNA gene missense mutation
A RALNLA ali g TR FG TR NP 27 3CHk
Model Mutable site Homozygous mouse phenotype Heterozygous mouse phenotype Human disease  References
KRGS DAL 4 ES N N
Tt essseor IR DT R SR S0
5 S EA AR R g2 .
(p- Asn195Lys) . . . JCHA B 5 Wit 1% T R 4t
N195K Minor growth retardation. Myocardial . . . [12]
Exon 3, ¢.585C>T fibrosis. Conducti lefects. Lifeti No obvious abnormalities PR
(p. Asnl95Lys) ibrosis. Conduction defects. Lifetime DCM-CD1
of the mouse decrease
IR 27 N W DINBEAR
SABT 4 1) c.665 AsC ikﬂﬁ,]A%ﬂ%LJwM\é, U
. FRE LR ILE F R B N Pt
(p. His222Pro) . . ToH 5 H - 1ERINLE 7
H222P Growth retardation. Weight loss. . . [13]
Exon 4, ¢.665 A>C Cardi dvsfuncti Skeletal d No obvious abnormalities SR
ardiac sfunction. n
(p. His222Pro) ardiac - dysiunetio celal a AD-EDMD
myocardial dystrophy
AR, AW (2-7 L, .
SMEF 6 9 c.1112T>A LR ERIN L AT (227 g o o g
, JE) AR EE SO A .
(p. Met371Lys) Je iR . L R-ERINLE SR
M371 K L. Birth rate decreased. Survival time X [17]
Exon 6, c.1112T>A No description AR
shortene: ~7 weeks). Acute or
(p. Met3711ys) hortened (27 weeks ). Acute or ) ppyp,
b e vs subacute heart injury )
ANET 9 1Y ¢.1589T>C . i e A s
h 50 9 ¢ HOPS B2 A KRR, 1 7 4 . i IR
1530P (p- Leu330Pro) An HGPS-like phenotype. Growth 2 ot BOBRIVETE g
Exon 9, ¢.1589T>C tand 1.7 - - i Il) ype. No obvious abnormalities AR
(p. Leu530Pro) retardahon. typoplasi AD-EDMD
SEF 1 0. 244GoA DY OIEE RS, O LT
: N . 2Aidk, DCM kAL \
E82 K (p- Glu82Lys) Sodiiie C%lffnber difjlf)én increased heart 1AL AL [19]
’ Exon 1, ¢.244G>A No description i I DCM

(p. Glu82Lys)

weights, increased fibrosis,
DCM-like phenotype

an




108

[ A BE 2 2k 2020 4FE 9 H 5 30 555 9 Chin J Comp Med, September 2020, Vol. 30,No. 9

3 LMNA R RSN AR
Table 3 Mouse models with LMNA gene progeroid mutation

HiA AL, aiGF/ R HE TR =R 22 30k
Model Mutable site Homozygous mouse phenotype  Heterozygous mouse phenotype Human disease References
o G s R o © 1 U 2
B A F 10,11 s e B RIS AR R AR
o P, KB UBAME 4 JASET: Jii %, B s
T 11 5 150 MEHR . . )
G . . . Growth retardation. Growth retardation. Loss of HEE
Lmna Deleting intron 10, intron R . R [20]
Subcutaneous adipose tissue  hypodermal adipocytes. HGPS
11, and the last 150 nt of . .
decreased.  Osteoporosis. 4  Osteoporosis. bone
exon 11 of Lmna .
weeks of death diseases
FEAMBFE I, VSMCs HF itk P
T, Bk s 1k, A0 Hh 5k
# W LMNAG608G %% 7% R
G608G BAC ¥y BAC ' otk o No exter{lal phenoty.pe. HzyE (2]
BAC carrying No description Progressive loss of VSMCs. HGPS
LMNAG608G mutation Aortic calcification.
extracellular matrix
deposition
Tet # 9\ 7 42 6 T R &
lamin A Il progerin [ 5 T ARBG, FihRww, K&
z45 . [
R K ERGRR e
Tetop-LAG®”®"  Induction system of lamin A L. Growth retardation. [34]
. . No description Lo . HGPS
and progerin expression under Abnormal incisors. A lot of
the control of skin abnormalities
Tet operon
11 BOE 1 AN L B A% 7S S
- W, BRERKR O AR
Ki4 13 30 F B 6 F @ o BRI R
i} progerin JIIEH
. p & L. . . o 11 BN Morphology of skin HEgE
K14-progerin  Coding progerin in epidermis L. . . [35]
. No description keratinocyte nuclei HGPS
under control of a keratin " .
abnormalities.  Hair  growth
14 promoter R
and wound healing
were normal
PRI A ROR 22, R
iR, A A8 xR EES, L /R AREREFIER,
T RALESE N B, R R 7R 15 T IR E TG A KR
AW 6-7 HIbIET: 2 WS B%
] . Severe  growth relardfition. The growth and ‘ R
Zmostedd~ - ZMPSTE?24 fift s Decreased bone mineral  development were normal in B [24]
P ZMPSTE24 deficiency density.  Spontaneous  bone  the first 12 months, and the
. . RD HGPS
fractures. Muscle weakness.  growth retardation, muscle
kyphosis of the spine. Lose weakness and hair loss began
hair. Tooth deformity. Death at 15 months
occurred at the age of 6 — old
7 months
AR 22, i B AL T, HGPS
3R 4 5z e
. ZMPSTE24 §tk oy . LW BRHE P ﬁ&ﬂﬁﬁ
Zmpste24 ZMPSTE24 deficienc Growth retardation. Early No obvious abnormalities P (23]
ey death. An HGPS-like o 0 RD HGPS
phenotype
AR AR NS IEH, AR 3 £,
MR & F 10,11 FISb 5 Lmna"™ /NG EE, D0
T LR 150 METFER, BT HRNimD AR T BT 36 JRBET:
AN 12 HRAR ﬂﬂﬁ, 17 EBET: The growth was relatively
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