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Hypothalamo-Pituitary-Gonadal Axis
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LH, FSH & Glycoprotein Hormone Family
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a-Subunit Embraced by b Seatbelt Loop

A.J. Lapthorn, et al., Nature, 369 (1994) 455-461. H. Wu, et al., Structure, 2 (1994) 545-558.



5

Hormone-specific glycosylation
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LH/FSH Glycan Functions
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LH Preparations
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Mammalian FSHb Western Blots



9

Human FSH Glycoforms

FSH24 FSH21 FSH18

aN78 aN78 aN78

bN24 bN24
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Age-related decline in pituitary hFSH21
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FSH21 More Active Than FSH24
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Bousfield, G. R., et al., Mol. Cell. Endocrinol. 382: 989-997, 2014 
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FSH receptor
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FSH receptor hormone-binding 
domain

1wxd Q.R. Fan, et al., Nature, 433 (2005) 269-277.
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FSHR–FSH24 Complex

1wxd 1wxd
FSH24

Glycam model of FSH24
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FSH receptor hormone-binding 
domain

1wxd

4ay9

X. Jiang, et al., Proc. Natl. Acad. Sci. USA, 109 (2012) 12491-

12496.
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FSH receptor hormone-binding 
domain

1wxd

4ay9

FSH24

Glycam model of FSH24
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FSH glycans and FSHRecd

FSH24
FSH24

FSHRecd
FSHRecd

Glycam models of FSH24
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aAsn52 Glycan Necessary for Biological 
Activity



19

Oligosaccharide Inhibition of FSH-
stimulated steroidogenesis
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FSH Receptors as Oligomers

Jiang, X., et al., (2012) Proc. Natl. Acad. Sci. USA 109(31): 12491-12496.
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FSH Receptors as Oligomers

Jiang, X., et al., (2012) Proc. Natl. Acad. Sci. USA 109(31): 12491-12496.

Glycam models of FSH
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aN52 glycan potentially reduces binding
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aN52 glycan potentially reduces binding
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FSH Glycoform Isolation
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Selective aAsn52 Glycan Removal
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ESI-MS vs Ion Mobility + MS
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Compare FSH preparation glycans
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FSH Total Glycan Microheterogenity
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FSHa N52 Glycans
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FSHa N52 Glycans
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FSHa N52 Glycans
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LH receptors as variety of oligomers

Jonas, K. C., et al. (2015). J. Biol.  Chem. 290: 3875-3892.
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FSHR Dissociation Reveals Negative 
Cooperativity for Both FSH21 and FSH24

Calf testis membranes

B
t/B

o

Jonas, K. C., et al. (2015). J. Biol.  Chem. 290: 3875-3892.
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Isolation of FSHb subunit glycoforms

Coomassie Blue anti-FSHb anti-FSHa
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FSH Total Glycan Microheterogenity
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FSH Total Glycan Microheterogenity
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Site-Specific FSH Glycosylation aAsn52
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Site-Specific FSH Glycosylation aAsn78
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Site-Specific FSH24 Glycosylation bAsn7/24

m
/z

F
S

H
b
2
4

F
S

H
b
2
1

F
S

H
a

7
8

F
S

H
a

5
2

1
2
3
4
.4

0
.0

0
.0

0
.3

0
.0

1
2
5
9
.5

0
.0

0
.4

0
.5

0
.2

1
2
7
5
.5

0
.0

0
.0

3
.0

1
.1

1
3
1
6
.5

0
.0

0
.0

0
.6

0
.4

1
4
2
1
.5

0
.6

0
.3

0
.1

0
.0

1
4
6
2
.5

0
.0

0
.0

0
.1

0
.0

1
4
7
8
.5

0
.0

0
.3

0
.5

0
.5

1
5
1
9
.6

0
.0

0
.0

0
.3

0
.2

1
6
2
4
.6

1
.1

1
.7

0
.1

0
.1

1
6
4
0
.6

2
.0

2
.8

9
5
.9

6
6
.1

1
6
6
5
.6

0
.0

0
.3

0
.2

0
.2

1
6
8
1
.6

1
.3

6
.4

1
0
0
.0

5
7
.3

1
7
2
2
.6

0
.6

3
.6

3
.9

3
.1

1
7
8
6
.7

7
4
.4

6
7
.2

5
.3

5
.2

1
8
2
7
.7

1
2
.3

1
7
.3

4
.9

4
.7

1
8
4
3
.7

5
.2

8
.3

4
3
.5

4
2
.8

1
8
6
8
.7

1
.3

5
.6

9
.6

5
.3

1
9
3
2
.7

0
.9

0
.5

0
.0

0
.0

1
9
8
9
.7

3
6
.9

4
3
.9

3
.7

4
.7

2
0
0
5
.7

3
.7

3
.4

7
1
.1

1
0
0
.0

2
0
3
0
.8

0
.0

0
.0

6
.1

4
.1

2
0
4
6
.8

0
.2

0
.4

3
8
.7

3
8
.5

2
1
5
1
.8

1
0
0
.0

8
0
.2

3
.0

3
.7

2
1
9
2
.8

6
.8

1
0
.3

6
.0

4
.6

2
2
0
8
.8

2
.6

2
.5

3
6
.4

8
6
.9

2
2
9
7
.8

1
.2

0
.0

0
.0

0
.0

2
3
5
4
.9

4
5
.2

4
9
.1

2
.5

3
.9

2
3
7
0
.9

6
.5

3
.6

8
.2

1
7
.9

2
4

1
1
.9

0
.0

0
.0

1
.8

2
.3

2
5
1
6
.9

9
2
.0

1
0
0
.0

0
.0

0
.0

2
5
5
7
.9

1
.4

1
.3

0
.0

0
.0

2
5
7
3
.9

0
.9

0
.8

1
.3

5
.0

2
7
2
0
.0

2
8
.9

4
3
.2

0
.0

0
.0

2
8
8
2
.0

2
6
.3

2
3
.9

0
.0

0
.0

2
9
3
9
.1

0
.4

0
.6

0
.9

0
.8

3
0
8
5
.1

9
.1

1
0
.3

0
.0

0
.0

3
2
4
7
.2

5
.2

3
.5

0
.0

0
.0

3
4
5
0
.3

1
.4

1
.8

0
.0

0
.0

3
6
1
2
.3

0
.5

0
.0

0
.0

0
.0

b
-S
u
b
u
n
it

a
-S
u
b
u
n
it



41

Site-Specific FSH21 Glycosylation bAsn7
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Macro + Micro Heterogeneity in FSH

FSH24 FSH21 FSH18
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LH Major N-glycans


