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Age Reference Range (ng/mL) Reference Mean (ng/mL) 
Prepubertal 258-882 570 

Pubertal 273-892 583 
Adults 333-967 650 

 



Male
 W

T

Male
 KO

3

4

5

6

7

Liver

pe
rc

en
t b

od
y 

w
ei

gh
t (

%
)

Male
 W

T

Male
 KO

0.5

1.0

1.5

2.0

Kidney

pe
rc

en
t b

od
y 

w
ei

gh
t (

%
)

Male
 W

T

Male
 KO

0.0

0.2

0.4

0.6

0.8

1.0
Lung

pe
rc

en
t b

od
y 

w
ei

gh
t (

%
)

Male
 W

T

Male
 KO

0.2

0.3

0.4

0.5

0.6
Heart

pe
rc

en
t b

od
y 

w
ei

gh
t (

%
)

Male
 W

T

Male
 KO

0.0

0.1

0.2

0.3

0.4

0.5

Spleen

pe
rc

en
t b

od
y 

w
ei

gh
t (

%
)

Male
 W

T

Male
 KO

1.0

1.5

2.0

Brain

pe
rc

en
t b

od
y 

w
ei

gh
t (

%
)



Male
 W

T

Male
 KO

0.0

0.1

0.2

0.3

Liver

w
ei

gh
t (

g)

Male
 W

T

Male
 KO

0.00

0.05

0.10

0.15

0.20

Kidney
w

ei
gh

t (
g)

Male
 W

T

Male
 KO

0.00

0.05

0.10

0.15
Lung

w
ei

gh
t (

g)

Male
 W

T

Male
 KO

0.00

0.02

0.04

0.06

0.08
Heart

w
ei

gh
t (

g)

Male
 W

T

Male
 KO

0.00

0.02

0.04

0.06

0.08

Spleen

w
ei

gh
t (

g)

Brain

P = 0.007
P = 0.366

P = 0.030

P = 0.014 P < 0.001 P = 0.191

Male
 W

T

Male
 K

O
0.30

0.35

0.40

0.45

w
ei

gh
t (

g)



serum IGF2
0

50

100

150

200

250

2wk old mice

ng
/m

L

WT
KO



IG
F2 -

 1w
 ch

on

IG
F2 -

 2w
 liv

er

H19
 - 1

w ch
on

H19
 - 2

w liv
er

0

20000

40000

60000

80000

IGF2/H19 expression

R
el

 E
xp

WT
KO



Male
 W

T

Male
 KO

15

20

25

30

35

40

PZ cells/column
ce

ll 
co

un
t

Male
 W

T

Male
 KO

10

11

12

13

14

15

16

HZ cells/column

ce
ll 

co
un

t

Male
 W

T

Male
 KO

15

16

17

18

19

20

chon col/0.5mm

nu
m

be
r o

f c
ol

um
ns

Male
 W

T

Male
 KO

6

7

8

9

10

11

PZ cell height

he
ig

ht
 (u

m
)



0

10

20

30

Spin4

Re
l E

xp

RZ PZ HZ 0

10

20

30

40

50

Pthlh (RZ marker)

Re
l E

xp

0

200

400

600

Gdf10 (PZ marker)

Re
l E

xp

0

2000

4000

6000

8000

Col10a1 (HZ marker)

Re
l E

xp

RZ PZ HZ

RZ PZ HZ 0
RZ PZ HZ

P=0.033



tudor domain 1

CCT GAG AGA GTG CCA ACT CCT CGT ATC GAT TCA CGA CTG GCA GAT TCC CTG ATT GGC ...
Pro Glu Arg Val Pro Thr Pro Arg Ile Asp Ser Arg Leu Ala Asp Ser Leu Ile Gly ...

CCT GAG AGT GCC AAC TCC TCG TAT CGA TTC ACG ACT GGC AGA TTC CCT GAT TGG CAA GGC AGT GGA GCA TGT GTT TGA
Pro Glu Ser Ala Asn Ser Ser Tyr Arg Phe Thr Thr Gly Arg Phe Pro Asp Trp Gln Gly Ser Gly Ala Cys Val STOP

una�ected

proband

Human subject

Mouse models

ATG TCT CCT CCG ACT GTG CCT CCT ACT GGG GTG GAT GGT GTG TCC GCG TAC CTG ATG AAG AAA AGG CAC ACT CAC AAG AAG CAG 
Met Ser Pro Pro Thr Val Pro Pro Thr Gly Val Asp Gly Val Ser Ala Tyr Leu Met Lys Lys Arg His Thr His Lys Lys Gln 
CGC CGT AAG CCC ACT TTC CTC ACT CAT AGG AAC ATC GTG GGC TGC CGC ATT ...
Arg Arg Lys Pro Thr Phe Leu Thr His Arg Asn Ile Val Gly Cys Arg Ile ...

ATG TCT CCT CCG ACT GTG CCT CCT ACT GGG GTG GAT GGT GTG TCC GCG TAC AGC TGT CGA GCA CCT CCC CAG GCT CCT GTT CAG 
Met Ser Pro Pro Thr Val Pro Pro Thr Gly Val Asp Gly Val Ser Ala Tyr Ser Cys Arg Ala Pro Pro Gln Ala Pro Val Gln
CTG TGG GCA AGC AGG TGG AAC ACG CCA AAG ACG ACG GGT CCA AGA GAA CTG GGA TCT TTA TTC ATC AGG TGG TAG
Leu Trp Ala Ser Arg Trp Asn Thr Pro Lys Thr Thr Gly Pro Arg Glu Leu Gly Ser Leu Phe Ile Arg Trp STOP

Mouse Spin4 (amino acid 1-45)

Mouse Spin4 (long-deletion): missing all 3 Tudor domains 

tudor domain 1

tudor domain 1 tudor domain 2

missing AG

TAC ACC CTG CTG GAC GAC TAC AAA GAT GGT GAC CTG CGT ATC ATT CCA GAT TCC AAC TAC TAC TTC CCT GCA GCT GAA CAG GAG 
Tyr Thr Leu Leu Asp Asp Tyr Lys Asp Gly Asp Leu Arg Ile Ile Pro Asp Ser Asn Tyr Tyr Phe Pro Ala Ala Glu Gln Glu
CCT GGG GAG GTG CTC GAC AGC CTT GTG GGC AAG CAG GTG GAA CAC GCC AAA GAC GAC GGG TCC AAG AGA ...  
Pro Gly Glu Val Leu Asp Ser Leu Val Gly Lys Gln Val Glu His Ala Lys Asp Asp Gly Ser Lys Arg ... 

TAC ACC CTG CTG GAC GAC TAC AAA GAT GGT GAC CTG CGT ATC ATT CCA GAT TCC AAC TAC TAC TTC CCT GCC AAG CCA TCT GTC 
Tyr Thr Leu Leu Asp Asp Tyr Lys Asp Gly Asp Leu Arg Ile Ile Pro Asp Ser Asn Tyr Tyr Phe Pro Ala Lys Pro Ser Val
TAC TTC ATT AAG TTT GAT GAT GAT ATT CAC ATT TAT GTC TAT GGC TTG GTG AAA ACC CCG TAA
Tyr Phe Ile Lys Phe Asp Asp Asp Ile His Ile Tyr Val Tyr Gly Leu Val Lys Thr Pro STOP

Mouse Spin4 (amino acid 165-215)

tudor domain 3

Mouse Spin4 (short-deletion): missing Tudor domain 3


	Figure S1
	Figure S2
	Figure S3
	Figure S4
	Figure S5
	Figure S6
	Figure S7
	Figure S8



