Robson Encyclopaedia

Aim

The aim of the Robson Encyclopaedia was to investigate whether 100 male volunteers with the surname Robson had descended from a single male ancestor.  During the period of the Border Reivers the Robsons were a notorious clan who strongly defended their family honour. To examine whether the volunteers shared a genetic connection each individuals Y chromosome was analysed.
Introduction

The sex chromosomes, X and Y, determine whether we are male or female.  Females have two X chromosomes, one inherited from each parent.  Males have one X and one Y chromosome, the X chromosome is inherited from their mother and the Y chromosome from their father.  Therefore, like surnames, the Y chromosome is passed down the male line from father to son.  

DNA is made up of a string of chemical building blocks whose names are abbreviated to the letters A, G, C and T.  To compare the similarities and differences between the 100 Y chromosomes the sequence of these letters at particular points along the Y chromosome, known as markers, were analysed, figure 1.  The chain of letters at each marker is made up out of a repeated pattern.  How many times the pattern is repeated varies between Y chromosomes.  A father and son will have the same number of repeats at each marker.  Although occasionally spelling mistakes in the chain can occur, which will change this number.  When the number of repeats at each marker is put into a sequence this forms a Y chromosome signature.  Men who are related down the male line will have the same or a very similar signature.  
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Figure 1.  The position of markers along the Y chromosome and the pattern of letters which are repeated at these sites. 

Results

In total twelve markers along the Y chromosome were analysed.  Out of the one hundred Y chromosomes examined fifty four different signatures were identified, table 1.  Within the group 

twenty men shared signature 1: 
10, 12, 11, 29, 10, 16, 14, 11, 13, 24, 14, 15 

ten men signature 4:

11, 13, 12, 29, 12, 14, 14, 13, 13, 23, 11, 13 

The probability that two of the Robson volunteers chosen at random would have the same signature as one another was 6.24%.  Although a number of different signatures were identified some were very similar, table 2.  Through time spelling mistakes in the sequence of letters at a marker can occur.  This will alter the number of times a pattern is repeated at that marker resulting in a change to the Y chromosome signature.   

If a generation time of twenty one years is applied to the results estimates can be made as to the time when a common ancestor lived for a proportion of the Robson men.  Within the group one seventh of the volunteers descended from a single man who was alive 400 years ago, and a quarter descended from a single man 800 years ago.  Almost half of the Robson men shared a single male ancestor from 2000 years ago.

Discussion
A single ancestral Y chromosome could not be identified for the group of 100 Robson volunteers.   However, two Y chromosome signatures, numbers 1 and 4, were found to have a higher frequency than the other signatures within the group.  Although there were fifty four signatures, and some were only identified in one Robson, individuals with different signatures may still have shared a common ancestor.  As spelling mistakes occur in the sequence of letters along the Y chromosome over time this will alter the Y chromosome signature.  Therefore those who are related down the male line may have signatures that differ slightly at a few markers. 

The results show that the modern day Robsons can be divided into more than one ancestral group from the period of the Border Reivers over 400 years ago.  There are several possible reasons for this.  At the time of the Border Reivers it was common for people to change their surname to pledge allegiance to a particular clan.  This could introduce families into the Robson clan who were from a different male ancestral line.  Illegitimacy, social disruption and adoption could also account for different Y chromosome signatures joining the Robson clan.

One theory suggests that the Robson’s ancestry can be traced back to Hroethbert an Anglo Saxon who lived in Falstone, North Tynedale, thirteen centuries ago.  The data presented cannot identify whether any of the Robson volunteers have descended from Hroethbert.  It would be interesting to speculate if Hroethbert was the founder of the Robson clan how many of the Robson volunteers would have shared a similar Y chromosome signature to his?

	Signature

number
	Marker 1

	Marker 2

	Marker 3

	Marker 4

	Marker 5


	Marker 6


	Marker 7


	Marker 8


	Marker 9


	Marker 10


	Marker 11


	Marker 12


	TOTAL
out of 100

	1
	10
	12
	11
	29
	10
	16
	14
	11
	13
	24
	14
	15
	20

	2
	11
	14
	12
	30
	12
	15
	14
	13
	13
	24
	11
	13
	1

	3
	10
	14
	12
	30
	12
	15
	14
	13
	13
	24
	11
	12
	1

	4
	11
	13
	12
	29
	12
	14
	14
	13
	13
	23
	11
	13
	10

	5
	11
	13
	11
	29
	12
	15
	14
	13
	13
	24
	11
	14
	1

	6
	11
	13
	11
	29
	12
	15
	14
	13
	13
	24
	12
	13
	1

	7
	11
	14
	11
	29
	11
	15
	14
	13
	13
	23
	11
	14
	1

	8
	11
	13
	11
	29
	10
	16
	14
	11
	13
	22
	14
	14
	5

	9
	10
	13
	11
	28
	12
	15
	14
	13
	13
	23
	11
	14
	1

	10
	11
	14
	10
	31
	11
	14
	15
	11
	13
	25
	11
	15
	1

	11
	11
	13
	12
	29
	12
	15
	14
	13
	13
	23
	11
	14
	3

	12
	10
	13
	12
	29
	12
	15
	14
	13
	13
	24
	11
	14
	2

	13
	11
	13
	12
	29
	12
	15
	14
	14
	13
	25
	11
	13
	1

	14
	11
	13
	11
	28
	11
	15
	14
	13
	13
	24
	11
	14
	1

	15
	10
	13
	12
	29
	12
	15
	14
	14
	14
	24
	11
	14
	1

	16
	11
	13
	12
	29
	12
	16
	14
	13
	13
	23
	11
	15
	3

	17
	11
	12
	12
	28
	12
	15
	14
	13
	13
	24
	11
	14
	1

	18
	12
	13
	12
	29
	12
	15
	14
	14
	13
	24
	11
	12
	1

	19
	10
	14
	13
	31
	12
	15
	14
	13
	13
	24
	11
	14
	1

	20
	10
	14
	12
	31
	12
	15
	14
	13
	13
	24
	11
	14
	1

	21
	11
	13
	12
	28
	11
	15
	14
	13
	13
	23
	11
	14
	1

	22
	10
	14
	11
	32
	10
	14
	15
	12
	14
	22
	14
	15
	1

	23
	10
	12
	11
	30
	10
	16
	15
	11
	13
	23
	14
	15
	1

	24
	10
	12
	12
	28
	10
	16
	14
	11
	13
	23
	14
	15
	1

	25
	11
	13
	13
	29
	12
	14
	14
	13
	13
	24
	12
	14
	2

	26
	10
	13
	12
	29
	12
	16
	14
	13
	13
	23
	11
	15
	1

	27
	10
	13
	12
	30
	12
	15
	14
	13
	13
	24
	11
	14
	2

	28
	11
	14
	10
	31
	11
	14
	15
	11
	13
	24
	11
	15
	1

	29
	10
	13
	13
	29
	12
	14
	14
	13
	13
	24
	11
	14
	1

	30
	10
	12
	11
	29
	10
	15
	14
	11
	13
	24
	14
	15
	2

	31
	10
	13
	11
	29
	12
	15
	14
	15
	13
	24
	11
	13
	2

	32
	11
	13
	12
	30
	12
	14
	14
	13
	13
	23
	11
	14
	2

	33
	10
	12
	11
	30
	10
	16
	14
	11
	13
	24
	14
	15
	3

	34
	11
	13
	11
	28
	12
	15
	15
	13
	13
	22
	11
	14
	1

	35
	10
	14
	11
	30
	12
	15
	14
	13
	13
	24
	11
	14
	1

	36
	10
	13
	12
	29
	12
	14
	14
	13
	13
	23
	12
	13
	1

	37
	10
	13
	12
	29
	12
	15
	14
	13
	13
	24
	11
	11
	2

	38
	11
	13
	12
	29
	12
	14
	14
	13
	13
	23
	12
	13
	2

	39
	10
	14
	12
	32
	12
	15
	14
	13
	13
	23
	12
	15
	1

	40
	10
	12
	12
	27
	10
	16
	14
	11
	13
	22
	13
	14
	1

	41
	11
	13
	11
	29
	11
	14
	16
	11
	13
	25
	11
	14
	1

	42
	10
	13
	13
	29
	12
	15
	14
	13
	13
	25
	11
	13
	1

	43
	10
	12
	11
	28
	10
	15
	14
	11
	13
	23
	14
	15
	1

	44
	11
	12
	12
	28
	12
	15
	14
	14
	13
	25
	11
	13
	1

	45
	10
	13
	12
	29
	12
	15
	14
	13
	13
	23
	11
	14
	1

	46
	11
	13
	12
	29
	10
	16
	14
	11
	13
	22
	13
	15
	1

	47
	11
	13
	12
	29
	12
	15
	14
	13
	13
	24
	11
	14
	1

	48
	10
	12
	11
	31
	10
	14
	15
	12
	14
	20
	15
	15
	1

	49
	11
	13
	11
	29
	12
	15
	14
	14
	13
	24
	11
	13
	1

	50
	10
	12
	13
	28
	9
	16
	16
	11
	12
	24
	14
	17
	1

	51
	10
	12
	11
	29
	9
	15
	14
	11
	13
	24
	14
	15
	1

	52
	11
	15
	12
	31
	12
	16
	14
	14
	13
	25
	11
	13
	1

	53
	11
	12
	12
	28
	12
	15
	14
	13
	13
	23
	11
	14
	1

	54
	11
	12
	12
	28
	15
	15
	14
	13
	13
	24
	11
	13
	1


Table 1.  Y chromosome signatures identified in 100 Robson males.  Numbers given for each marker are the repeat value of the pattern at these sites.  The total given is the number of Robson volunteers with that signature.
	Signature

number
	Marker 

	Repeat
no.

	1
	6
	16

	30
	
	15

	1
	4
	29

	33
	
	30

	4
	11
	11

	38
	
	12

	5
	3
	11

	47
	
	12

	11
	1
	11

	45
	
	10

	11
	10
	23

	47
	
	24

	12
	4
	29

	27
	
	30

	16
	1
	11

	26
	
	10

	17
	10
	24

	53
	
	23

	19
	3
	13

	20
	
	12

	30
	5
	10

	51
	
	9

	36
	1
	10

	38
	
	11


Table 2.  Y chromosome signatures that differ at one marker by a single repeat value.

Supplementary information
DNA was extracted from buccal swabs using Promega DNA IQTM system.

Y chromosome markers were analysed using Promega PowerPlex® Y system.

	Marker number
	STR locus
	Chromosomal location
	GenBank® accession number
	Repeat sequence 

5’→ 3’

	1
	DYS391
	Yq
	G09613
	TCTA

	2
	DYS389I
	Yq
	AF140635
	[TCTG] [TCTA]

	3
	DYS439
	Yq
	AC002992
	GATA

	4
	DYS389II
	Yq
	AF140635
	[TCTG] [TCTA]

	5
	DYS438
	Yq
	AC002531
	TTTTC

	6
	DYS437
	Yq
	AC002992
	[TCTA] [TCTG]

	7
	DYS19
	Yp
	X77751
	TAGA

	8
	DYS392
	Yq
	G09867
	TAT

	9
	DYS393
	Yp
	G09601
	AGAT

	10
	DYS390
	Yq
	AC011289
	[TCTG] [TCTA]

	11
	DYS385a
	Yq
	Z93950
	GAAA

	12
	DYS385b
	Yq
	Z93950
	GAAA


