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THYROID DEFE

ldentifie

METS Key to Thyroid Hormone: TranSHORIRIOGaIE

ongenital
hypothyroidismSis
the most common

defect identified at hirth:¥is

high incidence of 1in 3,500

newhorns and its devastating

consequences if left unireated has

prompted the institution@Frouting

neonatal screening throughout the world:

The identification of new Syndromes of

impaired sensitivity, availahility, and metabolism

of the thyroid hormone-with equally devastating

effects but not detected by the routine screening

hased on high TSH and low T4—poses a new challenge to
the health profession. One such challenging condition is the
subject of this communication by three experts in the field.
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1. Denaturation and Hybridization

PCR primer sequence X PCR primer sequence Y
‘ # Stuffer sequence X
Hybridization sequence [left) Hybridization sequence (right)
2. Ligation X

ﬂ—i x

3. PCR with universal primers X and Y

exponential amplification of ligated probes only X
X Y L
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4. Fragment analysis )#$ % &
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Synthetic MLPA probe
1. Forward primer sequence

5 s 2. Left stuffer sequence {optional; not commoenly used)
1 5 3. Left hybridizing sequence (LHS)
4, Right hybridizing sequence (RHS), 5 phosphorylated.
2 T g 5 5. Right stuffer sequence (optional; not commenly used)
3 A

6. Sequence complementary to the reverse primer

7. LPO {left probe cliga)

8. RPO (right probe oligo) Criteria Rule
8

Length -Total probe length should be
between 100-140 nts
(LPO+RPO)..

Target sequence -Minimum difference length

between probes = 4 nts

Tm >70

GC% »50%

DG (secondary structure) Closeto 0

Blast

Not returning significant
homology with other regions of
the genome

SNP check

No SNP

Signal strength

Improves with LHS starting
with C>G>T>A

Special rules

-Max of 3G/C adjacent to the
primer recognition sequence in
LHS/RHS

-Max of 2G/C in the last 5
nucleotides in 3’ of LHS
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AHDS probe mix arranged according to chromosomal lo cation

length MLPA SLC16A2 ligation site Partial sequence (24nt adjacent to ligation distance to next
(nt) probe Exon (NM_006517.3) site) probe
118 la 1 (ATG1) 3t04 AGAGATGACATG-GGGAGAGGAGGA 0.176kb
113 1b 1(ATG2) 421-422 AGCGAGGAAGCA-AAGGGGCCCTGG 99.296kb
129 2 2 883-884 GAGTATATTCAC-TGACCGTTTGGG 3.242kb
123 3a 3 1022-1023 GCTGTTCCTTCG-CCTTTCAGCCAT 0.294kb
100 3b 3 1381-1382 ATTGCTGCTGCT-GCCCTTGGCTAC 0.963kb
137 4 4 1487-1488 TTGGGGCTACCT-CAGGCCTTGGGC 3.42

133 5 5 1680-1681 CATCACCATCAT-GGCCCCCATTGC 1.991kb
106 6a 6 1856-1857 CCCCCCATCATC-GGGGCTGTAATC 0.602kb
142 6b euntr. 2541-2542 GAACTGGGTACA-AGCAGTGCCCTT 1.192kb
148 6¢ euntr. 3837-3838 CTGTGGGTAGGA-AGGGGCCCTAGA




+ &

<# 3

%

>7?

2*

1?77A



C

5,000 4

4,000 1

3,000 1

2,000 ]

1,000 ]

Peak Ratio

Peak Fatio

Peak Ratio

100 120 140 160 180 200 220 240
5,000 4 oo T T T T T T T T T
4,500 4
4,000 4
3,500 4
3,000 4 |
2,500
2,000
1,500 4
1,000 4
SR I
0 fes r
-500 4 el e e el e e i bl il ol el - el
exondb exonla |ex0n8c:| |c>0ntr0|1| |c:0ntr0|3| |c:0rrtr0|? controld| |contralli
exonBa | [cortroiz|  [cortrold|  [controlg]
|exon1b| exon2 |exon8b| |D-probe| |c:DntroI5| |c:ontro|8| |c:ontrol10|
a0 100 120 140 160 180 200 220 240 260 280
4500 Ll B B T AR TRy T
4,000
3,500 +
3,000
2,500
2,000
1,500
1,000
500 ‘ I 1 ll
500 i el el el i o b e il el e el i i
exonsh| |exonla |c:0ntr01| |c:0ntr0|3| |c:0ntr0|8| |c:0ntr0|10|
exonba eond |c:0ntr0|2| |c:0ntr0|4| |c:0ntr0|8| |c:0ntr0|9| |
|ex0n1b| |ex0n8c:| D-probe| |c:0ntr0|5| |c:0ntr0|?| |c:0ntr0|11|
[exanghl]
=] 100 120 140 160 180 200 220 240 260 280
LB R T YT
|
WAL L HJ UL -
i b el it el ionl i b o il il e el b e e bt
exondl | |c:0ntr01| |c:0ntr0|3| | |contr0|8| |c:0ntrol1g

|c:0ntr0|2| |c:0ntr0|4| |c:0ntr0|8| |c:0ntr0|9|

1] exan3
[exanee]
exanth

D-probe| |controls| |(control?

[cortrain

L e 'i """ N """"""" I """" 'i """"
JNQrmal
154------ Lttt Fomem e o EEEEEEEs
14------ dm--l-l!---i------.-l-.-I-.-r-.ll---.-.-l-i: -------
P T — i— -
G E. . S . -
t t t t J-
100 150 200 250
Size (bps
*I Carrier female
JLarrier iemale |
1854------ R T T Fommmmmee A
b i S !:........!?!;.-.i................:..J.lj_____: _______
' ' 0 LIL)
W T — SE— ot
' ARG, KRS IO, -
t t t t ‘-I-
100 150 200 250
Size (bp=)
S, g AR S
.+-Affected male-
L T e e
- - - —u
R L e L
i i i L
054------2 R REEEY EETEEEEERE bommmmmeeeed oeeee -
T TN . S L
t " t . - J-
100 150 200 250
Size (hps)



>

m\ 100 120 140 160 180 200 220 240

T T e e e T R e e — R R T
5,000 i i i '
' ' ' '
i R A e o TR s o
' : ' '
4,000 i ‘ ‘ i
2= e e e e Pl e
' ' ' '
3,000 o ' ' : '
WASt------ e Rt o R a------
o : ' ' :
# * = ; ; ; :
% . ' _— L. -
o G odhedntety i iietetioiatd o] S
1,000 4 j & : ]
054------- e e e L B b e et
1 1 1 1
U i ‘ ‘ i
Og------- B Ly e e S ! Y |
exonsh exomla| [gxond| |exonh antroll cortrol3 Hichro| ||control? | jcontrold| [controll1 . e e e e . e T a5
[exongal [ezon3] [exons| [exonse] [cortroi2]  [cortrold]  [cortros] [vchro] 100 150 200 250
[exom k] [exoma| [D-probe]  [controls] [controis]  [controitO] Size (bps)
100 120 140 160 180 200 220 240 B 1 : . . :
L B L - — TR — L Bl Bl B e e B e e ) T — L T — 1 1 1 1
5,000 - 254------ A T e am--m
' ' ' '
' ' ' '
4,000 24------ qmmmmmmmee R R q------
: ‘ : ‘
o ' ' ' '
3,000 | ®15%------ EEEEEEEE TR Tommmom-oos Fommmmo--- EEEEEERE
i ' ' : :
= T T = T :
2,000 | * R TS N N PR DO Y S—
T T T '
' ] ' ' '
1,000 | os4------- e e e e Fre s et
' ' ' '
' : : '
1 ' ' ' '
ol T i e St s e A ok s e e
i : : : A
—-—rrrTr T T T
exan3b exorlal jexon2| |exonBh antroll cortrol3 Hchro| |lcontral? corltrolgi control11 100 150 200 250
|exonBa [exon3] [exons]  [exonbe] lcortroi2]  [comtroig]  [controls] [¥chro| Size (bp=)

[exonib] [excnd| [o-proke]  [cortrois] [cortraia]  [cortrorin]



Q ]
A 100 120 140 160 180 200 220 240

T P T T R~
4,500
4,000
3,500
3,000 &
2,500 1 %15
14
2,000 4 2=
[
1,500 1 o 9]
o
1,000
5004
0l
_500 e e o b bl - i ol bl bl e el
exonib cDrrtrUI1| cUrrtrU\3| |cUrrtrUI? controld|| |control11
[cortroiz|  [cortrol4|  [controls]
[D-proke]  [cortrois] [cortrois]  [controiin]
B B’
100 120 140 160 180 200 220 240
T T
4,500
4,000
3,500 !
o ' ' ' '
3,000 =
2,500 )
T
2 .nnn 4 &
1500 5
1,000
500
0 04 e i i Al
=i i i o - - - - =
exon3h comrol1| |cnmrol3| ||control?| control9| |contrall ] 100 150 200 250
= [controiz]  [contrald]  [controis] | 0| Size (bps)
\D-prube\ |cUrrtrUI5| |cDrrtmI8| |cUrrtrUI1D|
C ’
100 120 140 160 180 200 220 240 ! ! ' !
e - e 254 . L L o pr e e )ttty St LI
4,500 £ h \ ' |
I . '
|- Deletion 2-6b
2 EmEgsane B BEEAF AFS @ W 06 Frarsiilih
3,500 4 A
' ' ' '
3,000 = ' ' ' '
'
2,500 E A
200n 4 x ]
1,500 | o
1,000
500 4
04
500 — —

-
- controll |cortrol3| |
[contrai2|  [controid|  [contrals]

[-proke]  [cortrals] [cortraia]  [cortralto Size (bp=)




0%%

€ 8 Board g
B e ATt P R -+
EREE e sl
SR A T
N ]
O T
' ' ' - ] ]
mebeoocbooohoofowflodooond
B (R
2 on u il s &
.

H H H \ f H
e T e
' ' ' ] ] |
' ' ' ' ' 1
' ' ' ' ' B
N

G 4 8l 2 B

g o8 o lEey s 5

R
sl et ﬂIIII_|IIII_|||||qI|

R R

o~ ] =

oljey Head

230

200

150

100

Size (bps)






#

$

"% H# #Y



