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A Twin diagnosed with Duarte Variant/Classical (D/G) Galactosemia
Kyo Yeon Koo"? Chul Ho Lee', Jeong Yoon Yang', Jin-Sung Lee" 2

Department of Clinical Geneticsl, Department of Pediatrich,
Yonsei University College of Medicine, Seoul, Korea

Classical galactosemia (OMIM# 230400) is an autosomal recessive disorder of carbohydrate meta-
enzyme activity, It caused by mutations in the GALT gene (OMIM* 606999) that is located at
chromosome 9p13, The GALT enzyme deficiency results in a build-up of galactose and galactose-
1-phosphate, causing life threatening complications such as feeding problems, failure to thrive, he-
patocellular damage, bleeding and sepsis. However, Duarte galactosemia, a variant form of GALT
deficiency, has residual GALT enzyme activities in erythrocytes and do not have manifest the symp-
toms of classical galactosemia, Since the advent of newborn screening (NBS) for galactosemia, we
rarely encounter such overwhelmingly ill newborns, The positive NBS with no symptoms indicates
the possibility of Duarte galactosemia besides a simple false positive and it has to be differentiated
from classical galactosemia which is a medical emergency. In Korea, detection rate of Duarte ga-
lactosemia is very low and its genetic information is restrictive, too, We report a case of monozy-
gotic twins with D/G galactosemia compound heterozygote in proven by the mutational analysis
of GALT gene, which revealed N314D polymorphism and -119 to -116 delGTCA,
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dylyltransferase (GALT; E.C.2.7.7.12)9] A1Z+3 phosphate™ A2 o7 Eaux] £t Aol =
AECZ QI flHE, A 9 f49 dEE Aol 71, A%, HE v]Es oy Ald] A7)l F45
2 gl S ek 9w A whek F9]9] 13 o] &AL el olg|et 174 AR AHE
MV A A oA, oA AR AR 250 < fellA 2F 1/30,000—40,000, &4 1/1,000,
ArEha o2k sy oo 0007, Sujel A& 1/60,0007 2] HAE-S Roln 7
Tel: 02)2228-2540, Fax: 02)362-0755 C 7 o N
E—mail: jimsunglee@yuhs.ac %Eﬁf;g%—fﬂ o]-sél % 7]'72} %E}J—J—; 7]’% /E]Zhﬂ' o]’



>
i—l‘,
of
o
oy
[
)
N
>
i
_0|L
kl
ox
and ‘{01’
T
>~
o
ot
o 1 E

2
T 2sh Y, 5 A9 2, 4 e S
& e, ARl 21715 el gl
3, obeAbe, A8 A4S B 5 gtk o
AH o Y, B H57h s

5 v
tfgatel] o HEFO R AP E i

>
olN

O )
VeI -

> Ay
b

Ay
o
f
i
H
o
>
)
2
)
it
4
o
i
N
bl
ft
e
)
>,

(")

0
N,
2
i
Al
f
E‘
>
rol
o

[e3
T
)
=
>~
>
)
_O‘L
=
R

ozl Gokz BAAA, A, Mg T2
A AR AYFTE 2]

- f
T ZA At A wafor & i S5 A%
EN
hl

1o

N
olr
oX
o
Hir o
s
N,
=
N
k]
N
N

WA Duarted ZEEQAEEL AT oA
GALT F2 BT} o= A% FhAs o] QAN %
AorE A9 F4E HolA| ¢ ofFolth Duarte
Y AT QAT GALT 4734 promoter?] 4
AR Q| GALT BTt Wold dF galactose s}
galactose—1—phosphate?] 57} £7l6h= 207
oA I, Duarte®] F4%8 F 7Pg £ AL
D2 allele® #-+5):= N314D % 5’ promoter deletion
(=119_—116delGTCA) ©|th. N314D+= opv|wAt 314
oA aspartate’} asparagineC® X|3+E FE|EA,
0]9] =X & AQ Duarte galactosemia (D/D) o}
= F 50%7E =Y GALTS] BAHLE HolA|Rl Kol
g7 skAlel Duarte variant/classical galactosemia
(D/G) ol Ag-oll= 742 ok 25%9) a4 S
7AATH O, Duarte allele®] 4 H1E= Q%o uje}
thEn, SlelAi= 20039 HFo 2 Hag o, v
© cBA BuEH Y,

Z, Ao} AN AHFEQATEZ FYHA
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ok Al GALT a2k 24004, N314D<}
—119delGTCA®] Duarte allele= X3, Duarte va-
riant/classical galactosemia (D/G) compound he-
terozygote® 2 AT Aol 1dE A
7)ol o]& Hidk= wio|tt,

3 |

=2 x
FA: A} o)A} A AV galactose A A7
7158 2 3o}l52 29419 oy} 33412 ob
A A oto]E2 X F 7HA ol

A= As 3.9 kg (9F 26W-9199), 4174 51.9 em (3-
10 989149, £91 35 cm (o} 259 2915) o]l
fo} 25 A okt wol4] gk, Tl Pet
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CEY R BRSSPy Aes 5
A gropeh. B REAT b 0B 257 o
grom], the WgloE o]s A4 ol 2L ¢
sk,
P
[=]

AL AAH: 5ol F FAe U AR S 1R

s AAblA FEEFNIATE 2.6 me/dL,
ALT/AST7} 23/14 TU/LISItE kB ek= 60 ng/
dL, Maida 4 Feoled QA AR= A2dolSit)
4 total galactose= A 10€4A 16.0 mg/dL, *3
F 13974 14.2 mg/dL (HS; <1072 o 5
7vElo] QISith i A Shole] AFgellA A3l
galactose—1—phosphatet= 20.86 mg/dL (8H<;
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0-0.3) 2 <59 At} galactose—1—phosphate
uridyltransferase (GALT)+ 6.01 umol/hr/g Hb
(3] 12.96-29.46) 2 &40 AT} gl
Hls dx3] Zad 2148 Btk 2y Al Al
&3l galactokinase (GALK)Y UDP—galactose—4—
epimerase (GALE)S BT+ 747+ 88.90 nmol/
min/g Hb#} 7.36 umol/hr/g Hbo. 2 A/Fo|3ich.

Aol T Ele AF 1ML7 1 7% AAbelA
Z WY FNA7} 1.7 mg/dL, ALT/AST7F 72} 24/11
[U/Lo|t}. bR Yok= 68 ug/dL, Aaidz 84 A
doteld 2 = Aol @3 galactose—1-—
phosphatet= A% 1094 16.0 mg/dL, A% 13474
14.2 mg/dL (791 <10.7) 2 27 Z7kE 9] 919
o e Gl BHole] A Fellx] A3t galactose—
1—phosphatet= 18.42 mg/dL. (4H 915 0-0.3) =
Ar=E]o] Qllt}. galactose—1—phosphate uridyl-
transferase (GALT)+ 5.48 umol/hr/g Hb (%47
$1; 12.96-29.46) 2 @40 AT} At vld &
Al g 23S Btk Ty FAlel A3
galactokinase (GALK)Y UDP—galactose—4—epi-
merase (GALE) 9 84 %+ 27} 95.76 nmol/min/g
Hb3} 7.13 pmol/hr/g Hb 2.2 7/do] 3]t

SR HAE F Fo} B At e ~8F o4 3t
off GALT 378 o] f-55 &2l 38t
A5 71D EA & AskGi). Shofe] Wi Folle
] genomic DNAE ¥o} GALT (NM_000155.2)
&S] 11719] exond} Q1A intron |G71MLE X3
sk FE PCRE E3to] 5358 § o] & o]g3to
A7 S AlsIGItE 97149 2412 BigDye
Terminator V3.1 Cycle sequencing ready reaction
kit (Applied Biosystems, Foster, CA, USA) & o]&
sFod W2 & ABI3130x] Genetic analyzer (Applied
Biosystems, Foster, CA, USA)Z o]&3lo] 7]
st BASISIT 1 An 5 fot BWF GALT 4
ZFAA] ¢.1087G>A (E363K), ¢.940A>G (N314D)
9] A=) 9} promoterollA ¢.—116_—119delGT
CA EdHol7} A= (Fig. 1).

c.940A>G (N314D), c.—116_—-119delGTCAS]

fuft
o

AWo) 7} BB Zp7be] % i Rtel] EAlet=
£ gRlsl] fste] Aty FRE o RE GALT
ALY ¢.—116_—119del4, N314D, E363K=1%
| -5 A8 AL Ao} 8219 ol A o AlA
c.—116_—119delGTCA % N314D7} heterozygote
Fe|z Al on 2o ojujueAA E363K &
AMol7} heterozygote FENE WZE o] F Fo}o
N314D Wol= ¢.—116_—119delGTCAS} E< allele
o] &A= Duarte Hlo|3 o= BRIEY, FHE=
EF A ELAYT HRARE JdElk(Table 1),
= F 3ol Duarte Ho|3/144 AHFE LAY
Z(D/G) FF o]y Ao FEsisitt el B
+ BaE ¥} glch
X2 ¥ Fak 7 o= AgEeATIFoR 4]
FE {3 AA AHolg Al&Elela,
AR} B4 Aol Duarte WHol&/1 42 2HEQ
28Z(D/G) 55 ol FHAAE X9 o] F AA7HA
S Y wEER 43 Qv oF 7R
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Fig. 1. d&4 &5ol9 GALT 44 d714 484
A3},
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Table 1. o} $ 29| GALT A4 7 |MEES A

c.—116_—119del4 N314D 363
Father X X 0O, heterozygotes
Mother O, heterozygotes O, heterozygotes X
phosphate 215 43t F4 2lo|& A &e o4 2 Ho|g ZetE o rgZow wydrt!,
ojt}. IAA AREAFES, QA HolY deEe A

W%, AFE W)y detEesdze) Al 71 o}

i =i S A7) FAFE ot ARl A%, 54 FAE
2 qejete] EHE Aol 147 e e ~¥S
H Aot ABALS] Bg T 3|, AFEAY < tgatel g HiE8F 9 A 1433 o)
S A WS WS ols 531 QAT o] F AFA Agol Al7le " $1/do] sk et 7] @
o7 Aol NBE Q= 1AZ AR AYHS o} A A A, AR A, Aol FHI} Al
9] HIE-E G2 Holth Aofell e oln] -5 do] A ARl Arlet AsAstrt TEE 5 a1, ool
AEE QYT o WS v 9] o o A AY BFA dav)sF-do] Yehdtt i3
=3k 9)9d Y] @5 o]9ol T Duarted ZtEQ~E AHEQAFZT A ol B7] TS obygl Aol
% Sol=S B3l vl Qi) FuUoA ol st 7 ARE 943 gty s et gt &
AL vl oA R 54 A B Foks9] 24 vt 1A% AGEQ AGZNE 4 N E
Aol gt A= oFd7HA] 7N S A] k2 AdEjo] 7t AL AY dAEHA o] 9o, F galac-
o, tose$} galactose—1—phosphateZ} @AM Z715
GALT &4 459 Aol o3t deEA~8F o} 9o}, 2 % galactoser 20 mg% (1,110 pmol/
2 GALT 573Ae] &Aoo 2 Qlsto] fitem &) L)Xt} galactose—1—phosphatex= 10 mg% (384
7HA] ek 23070 ©]/3<] Wol gl thadAdo] Harko] glrt umol/L) Btk Z7pac 2,
D 7} &9k Sodwlo]i= Q188RY K285N Ho| =z ol ubd Aglshd] Wo|g ZeE o A8E e A,
Ql FApol|Al oF 70-80% AES] WlHFAA HIEE A% Weda 2 Aol Al718 5 SodEel
7HA ™ At 4 S439 #o] girk vbA S135LH wE2E S oy, g os gt Ai¥F, AR
ol nl= EolA §x9 62%l4 LAHH, FrfolA o AAQl S A ket g dAvE
= 219 v gtk A5.2 kb del WolE= SEQlofA R 22 2o] Az el Fast A7) TS Ve
o] AP ¥ QIEAS ftebA] $H= Duarte A e Ao dHA ik AgeE] Woly Q%‘E
A2 N314D8] 749 F2 Aol AlA 25 QAYEFL 7MY GALT 54 BAE} < 10% =&
m §H19 A IuklelA M EE NEE dgk 5- gty EAEE R, 9 A7 Ao] xEst AL
8%% AHA Qo FFAL 2P LR e W ditk. & o) 9h e ERol wet il AEEe ™
= HOIEF” ol FAEL U 2dgy UHs A % Frol HaAolA 7] Tl tist fd S
HAE 7HA 3 9lo], Q188R/Q188RI K285N/ A B 5 9l Aol
K285N, L195P/L195P, A5.2 kb del/A5.2 kb del®] npAko g B o] Bie Duarted> *gi}i‘
FEATAE 19y ZYELAEFOE, S135L/ 2 oy Z=tE @ A8l &3t} DuartedS D1
S135L T TAE 7] Woly AEAYHZTO 3} D2& o] A=), D1& Los Angeles Hol&o]
2, 4 bp 5 del+N314D9] Duarte f+438-& Ay3}st Zu% 28 L218L/N314D2 ¢4A 84 waich
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ol EAEAIET) 23819 1156%7HA] S71s17] wliol
AR QAT AFdo]l YEhA b=t D2
allele= N314D % 5’ promoter deletion (—=119_—
116delGTCA) S Ttz AoR F2 o|PHTAZ
yehdt} o874 Duarte® (D2) ol H$- &
29 YT 13%0014 33% Akl 5, B 25% 3
59 GALT 34> @A5ES Bk A% 1974 48+
galactose—1—phosphatex= 57} o] glow, o]z3t
AL 37] Qo) 27 obE7 |17 A& E o] wd
9] 1:]- e Q AgZ0] FA)7] A =4S A
2] =tk 2y ofd7k#] D1, D29 Duarte® Z
SEQAYZT FolaS UC R AXFl, g F-4,
AR 3 22 7] S gE A9t
AAA 07 o]Fof7] AL ot} g N314D 9 5
promoter deletion (—119 —116delGTCA) ¢] Duarte
allele7} T E<dRlol g} o] EAE Wi o= J &
Uz Zdmo)g] ks ol g4 S5 1dY
o] ARAGL 240,
H glo} oA Aol AHAAL A& ThA] FEA)o)
omn, AAMY total galactoses AU F7hE o]
oWA, AET galactose—1—phosphate® 3 #]
S7ket 2AE Btk g A8 oM GALT
T A9 oF 25%F LR FAHIL o]
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st Qo] BEEIT
Duarte ¥Ho|8/144 2=9tE 8L (D/G) ©¥
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2] o %7} g}, dR-olAM= 1-47097 52 6712
193 BRELAS AAT AolE & ¥, oF Z
&7 galactose—1—phosphate7} A4 &A=
SFIFAY Z2 AREAE Ho|y] AlFshdA 1
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1HA AHEEA~EZF(classical galactosemia;
OMIM #230400) 2 ZAMA A4 19 detee
2 tiabgel s, 9w Al f1AIshs GALT 34
(OMIM #606999) 248 #AA}E = galactose—1—
phosphate uridylyltransferase (GALT, E.C.2.7.7.
12) 8] Azst AEo® Qlsf s Aotk GALT
] As2 galactose—1—phosphate?] A £4& A
O A, Aot AVIFYH TE, 21, FY, 55, 4
A w2 7w Al S0 AL guksly, AV HoR
= g, AEAA, AsAsE a9 Du-
arte® AHRELAHFTLE AP oMY GALT 84
A7} 7HaE o] Qlo] 83 galactose$} galactose—
1—phosphate?] %7} S7IHAT A4 o2& A
o] TS HolA = ofFolr FHT Aol A
AR wbes) S|, 5te] oFd B Shelso] 511
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