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1.1. Six of eleven lines displayed altered phenotypes

1.1.1. Line 1: peptidoglycan-binding LysM domain-containing protein
Of the 14 mutant (SALK_111440) plants screened, 10 were found to be homozygous for an insertion (plants 1, 2, 3, 5, 6, 7, 8, 9, 13, 14). Results from four plants remained inconclusive (4, 10, 11, 12) (plant 12 showed a heterozygous genotype but this was considered to be due to contamination in the 121 lane; this was based on previous PCR reaction results on this plant and on the weakness
 of this band in this gel). It would be expected that all plants would display a homozygous phenotype as seeds were collected from a homozygous parent plant. Water controls showed no contamination and WT controls confirmed the ability of the LP and RP to amplify WT DNA (Figure 1). 
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Figure 1: Agarose gel electrophoresis of PCR products from line 1 (SALK 111440) extracted DNA: 

L = 1kb DNA ladder; C = control with pure H20; wt = control with wt DNA; 1-14 = plants 1-14 from line 1; subscript 1 (x1) = RP and LP used; subscript 2 (x2) = RP and Lba1 (T-DNA-specific primer) used.

From screening of the seed-set phenotype of line 1 plants, six plants were observed to have a seed-set that was significantly different from WT (P < 0.05) (Error! Reference source not found.) (plants 2, 3, 5, 7, 8, 12, 13, 14).  The mean percentages of failed ovules are shown in Table 1. This phenotypic distribution did not correlate with the genotypes of the plants, for example, plant 2 had an altered phenotype and was found to be homozygous, but plant 1 did not have an altered phenotype and it was also homozygous for the T-DNA. This seems to suggest that the phenotype observed does not correspond to the T-DNA insert mutation of interest in this case. 


[image: image3]
Figure 2: Line 1 silique with a significant proportion of failed ovules:

Plant 2, % of failed ovules = 36.57 ± 1.61 (mean ± SD). Length = 12mm.
Table 1: Percentage of failed ovules in line 1 mutant plants (SALK 111440): 

	Plant
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Mean % of failed ovules
	0.00
	36.57
	49.29
	0.00
	23.34
	1.54
	40.35
	30.13
	4.20
	0.00
	0.00
	33.84
	36.34
	31.48

	SD
	0.00
	1.61
	29.52
	0.00
	26.38
	2.18
	0.00
	9.53
	1.36
	0.00
	0.00
	23.48
	12.99
	0.00

	n
	3
	3
	8
	2
	2
	4
	1
	5
	3
	1
	3
	4
	5
	1

	P-value (WT)

	/

	0.076
	0.000
	/
	0.245
	0.620
	/
	0.011
	0.077
	/
	/
	0.027
	0.010
	/

	Phenotype?
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	P-value (50%)

	0.000
	0.005
	0.930
	0.000
	0.410
	0.001
	0.000
	0.012
	0.001
	0.000
	0.000
	0.280
	0.077
	0.000


Following observation of an altered phenotype, reciprocal crossing experiments were carried out on affected plants. There were insufficient seed-set data obtained from out-crossing and standard deviation was too great to obtain reliable results by statistical analysis.  Seed-set could not therefore be tested for a significant difference with WT when mutant pollen was used to pollinate male-sterile A9 plants, or when WT pollen was used on mutant plants.

To repeat reciprocal crossing experiments, with the aim of establishing the details and possible causes of the observed phenotype, seeds from the original seed stock obtained from SIGnAL (www1.) CHECK, NASC probably? were sown. In this case, plants that were homozygous, heterozygous and wild type for the SALK_111440 insert were obtained. Only one plant had a phenotype that was significantly different from WT however (P=0.000), and this plant was screened as WT by PCR for the T-DNA insertion of interest. This confirmed the theory that the phenotype observed was not caused by the known T‑DNA insert.  

The altered phenotype identified in line 1 mutant plants was different in one plant (plant 3) compared to the others affected. Whereas siliques from other plants with altered seed-set were a similar length to those of WT plants, the majority of siliques on plant 3 were considerably smaller, with very few developed seeds and many more unfertilised ovules (Figure 3
). Such differing phenotypes may signify both heterozygous and homozygous copies of a mutation in different plants, with plant 3 being homozygous and therefore showing a more severe phenotype. Alternatively this could suggest the presence of more than one unknown mutation in line 1 plants. It is also possible however, that the phenotype observed is very plastic, affected by various factors such as water availability, which may differ slightly between plants.

To investigate the quality of male gametes by cytological methods, pollen from mutant and WT plants was stained with DAPI blue and observed under a light-microscope with UV light to cause fluorescence of the nuclear stain. No difference was identified between mutant and WT pollen grains by this method (Figure 4).
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Figure 3: Line 1, plant 3 short siliques with reduced seed-set: 

Matching numbers correspond with the same siliques, scale bars are 5mm, WT = wild type silique. The majority of siliques on plant 3 were the size of siliques 1-3.
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Figure 4: Representative examples of line 1 (SALK_111440) and WT pollen grains:

Mutant pollen is from plant 8, which showed a reduced seed-set phenotype. S= sperm cell nucleus; V = vegetative cell nucleus. Images taken at x40 magnification with oil. 

1.1.2. Line 4 – Histone H2A

Of the 14 plants analysed from line 4 (SALK_003063), only one had a reduced seed-set phenotype, with some aborted seeds and some unfertilized ovules (plant 9) (Figure 5). The mean seed-set for this plant was 52.06% ± 10.18, with 18.82% ± 8.19 aborted seeds and 33.24% ± 11.06 unfertilized ovules, significantly different from that of WT (P=0.000). This seed-set was not significantly different from a 50% level (P=0.340), providing evidence that the mutation in this plant is purely gametophytic.
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Figure 5: Line 4 silique with a significant proportion of aborted seeds and unfertilized ovules:

Plant 9, % of failed ovules = 52.06 ± 10.18 (mean ± SD). Scale bar = 5mm.
PCR amplification of line 4 DNA revealed six homozygous (plants 1, 2, 6, 7, 8, 11), four heterozygous (5, 10, 12, 13) and four WT plants (3, 4, 9, 14) for the T-DNA insertion SALK_003063 (Figure 6). This suggested that again, the phenotype observed was not caused by the intended T-DNA insertion, as plant nine was WT for the insertion. To confirm this conclusion, the PCR genotyping was repeated and identical results were obtained (see Appendix 2, Error! Reference source not found.).
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Figure 6: Agarose gel electrophoresis of PCR products from line 4 (SALK_003063) extracted DNA: 

L = 1kb DNA ladder; C = control with pure H20; wt = control with wt DNA; 1-14 = plants 1-14 from line 4; subscript 1 (x1) = RP and LP combination used; subscript 2 (x2) = RP and Lba1 (T-DNA-specific primer) used.

To further study the phenotype observed in plant four, reciprocal crosses were carried out between line 4, plant nine and male-sterile A9. Pollination of A9 with mutant pollen produced siliques with 79.88% ± 15.12 ovule failure, which was found to be significantly different from WT control data (P=0.009). This result suggests that plant nine from line 4 (SALK_003063) has some additional mutation, causing a problem with male gametes. Unfortunately, data collection from emasculated and WT-pollinated mutant plants was unsuccessful for this line. 

Observations of 22 DAPI
-stained pollen grains from plant 9 of line 4 revealed 12 grains that were indistinguishable from WT, and 10 that appeared abnormal (Figure 7). These pollen were not different from WT in a consistent way, making it difficult to gain insight into the nature of the mutant, but they do provide further evidence for a male gametophytic problem.

DISCUSS RELEVANCE ON 50% - MATCHING SEED-SET PHENOTYPE – POSS OF HZ
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Figure 7: Representative examples of line 4 (SALK_111440) and WT pollen grains:

Mutant pollen is from plant 9, which showed a reduced seed-set phenotype. (A) Mutant pollen with normal appearance. (B) Example of abnormal mutant pollen, sperm and vegetative nuclei difficult to distinguish and stained DNA is dispersed throughout cells. (C) 2nd example of abnormal pollen; sperm nuclei are further apart than WT and stained DNA is again dispersed. (B) and (C) are also bigger than WT pollen. S= sperm cell nucleus; V = vegetative cell nucleus. Images taken at x40 magnification with oil.

1.1.3. Line 5 - serine/threonine protein phosphatase PP2A-5 catalytic subunit (PP2A5)
Three plants from the 14 studied from line 5 (SALK_139822) had a phenotype of significantly more failed ovules (primarily due to unfertilization) than wild type (plants 1, 6, 10 with P=0.000 for each) (Table 2). In this line, plants with an observable phenotype were found to be heterozygous
 for the T-DNA insert SALK_139822 by PCR genotyping (Figure 8, Figure 9). Homozygous and WT plants were also present but these plants did not have an altered phenotype. The correlation between plants showing an altered phenotype and those with the same, heterozygous genotype, provide evidence that the phenotype observed is caused by the T-DNA insert SALK_139822. Initial gel electrophoresis of PCR products from line 5 revealed contamination in the LP, RP control sample reaction (Figure 8). No band should be present in this lane as DNA was replaced by pure water. Genotypes were predicted from this gel based on band intensity but to be confident in these conclusions, PCR reactions were repeated and the gel re-run. In this repeat, the LP was re-made from stock in case this was the origin of the contamination. Results from the repeated PCR confirmed suspected genotypes and these are displayed in Table 2. (NB. Plant 5 failed to grow so there are not data for this plant.)

Table 2: Summary of seeds-sets, phenotypes and genotypes of line 5 mutant plants (SALK 139822):

	Plant
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Mean % of failed ovules
	48.84
	0.00
	0.00
	0.00
	
	41.97
	0.00
	2.43
	0.00
	44.05
	10.33
	0.00
	0.862
	4.464

	SD
	8.56
	0.00
	0.00
	0.00
	
	6.763
	0.00
	1.12
	0.00
	7.00
	13.39
	0.00
	1.22
	6.313

	n
	15
	2
	2
	1
	
	15
	2
	2
	1
	15
	4
	2
	2
	1

	Phenotype?
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Genotype

	HZ
	WT
	WT
	WT
	
	HZ
	WT
	WT
	WT
	HZ
	WT
	HM
	WT
	WT
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Figure 8: Agarose gel electrophoresis of PCR products from line 5 (SALK_139822) extracted DNA: 

L = 1kb DNA ladder; C = control with pure H20; wt = control with wt DNA; 1-14 = plants 1-14 from line 5; subscript 1 (x1) = RP and LP combination used; subscript 2 (x2) = RP and Lba1 (T-DNA-specific primer) used. Band in line C1 suggests contamination of the LP.
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Figure 9: Repeated agarose gel electrophoresis of PCR products from line 5 (SALK_139822) DNA: 

L = 1kb DNA ladder; C = control with pure H20; wt = control with wt DNA; 1, 6, 7, 10, 12 = plants numbers from line 5; subscript 1 (x1) = RP and LP combination used; subscript 2 (x2) = RP and Lba1 (T-DNA-specific primer) used. LP was remade from stock for these PCR reactions.
Mutant plants that had an altered seed-set phenotype could not be confidently correlated with a 50% loss of ovule failure (P=0.610, P=0.000, P=0.001 for plants 1, 6, 10 respectively). This does not support this mutant as purely gametophytic
. 

Reciprocal crossing experiments with plant 6 from line 5 did not reveal a seed-set that was significantly different from WT when mutant pollen was used to pollinate male-sterile A9 (P=0.4622) or when WT pollen was used to pollinate mutants (P=0.5466). These results cannot therefore identify a problem with male or female gametes
. 

Observations of 26 pollen grains from plants 1 and 6 by DAPI staining identified 23 pollen that were indistinguishable from WT and 3 that appeared abnormal. This was considered to be insignificant, and mature pollen was concluded to be unaffected by the SALK_139822 mutation in an observable way (Figure 10).
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Figure 10: Representative examples of line 5 (SALK_139822) and WT pollen grains:

Mutant pollen is from plant 1, which showed a reduced seed-set phenotype. S= sperm cell nucleus; V = vegetative cell nucleus. Images taken at x40 magnification with oil. 

1.1.4. Line 12 - kinase/ protein serine/threonine kinase
There were little data collected from line 12 plants due to time constraints within the short life cycle of Arabidopsis and fast completion of reproduction after first initiation of flowering. In some cases, presence or absence of a phenotype was estimated by observations of older siliques. Estimation was required because it is often possible to identify an obvious lack of seed-set, but it is difficult to count exact numbers of healthy seeds, aborted seeds and unfertilised ovules in older plants where siliques have become very dry and fragile. Seeds are liable to scatter when touched, even gently. Fourteen plants were studied from line 12 (SALK_013697). Of these, five were observed to have an altered seed-set phenotype (with high numbers of unfertilized ovules) (plants 3, 4, 6, 7, 14), and three of these five could be confirmed as having significant phenotypes compared to WT (plants 3, 6, 7) (P=0.000 in all cases). See Table 3 for details; those plants with n=0 have estimated phenotypes. Proportions of failed ovules were not equal to 50% in all cases (P=0.033, P=0.023, P=0.000 for plants 3, 6, 11 respectively). PCR reactions with line 12 DNA revealed three plants that were homozygous for the SALK_013697 insert (plants 1, 4, 10), seven that were heterozygous (2, 8, 9, 11, 12, 12, 14), and four were WT (3, 5, 6, 7). 
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Figure 11: Examples of siliques from line 12 with a reduced seed-set: Siliques from plant 6 with significant numbers of unfertilized ovules (P=0.000). Siliques are approximately 10mm.
Table 3: Summary of seeds-sets, phenotypes and genotypes of line 12 mutant plants (SALK 031697):

	Plant
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Mean % of failed ovules
	
	
	33.97
	
	
	58.96
	64.94
	
	
	
	3.95
	
	
	

	SD
	
	
	8.17
	
	
	5.582
	8.37
	
	
	
	2.53
	
	
	

	n
	0
	0
	4
	0
	0
	5
	2
	0
	0
	0
	4
	0
	0
	0

	Phenotype?
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Genotype

	HM
	HZ
	WT
	HM
	WT
	WT
	WT
	HZ
	HZ
	HM
	HZ
	HZ
	HZ
	HZ
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Figure 12: Agarose gel electrophoresis of PCR products from line 12 (SALK_013697) extracted DNA: 

L = 1kb DNA ladder; C = control with pure H20; wt = control with wt DNA; 1-14 = plants numbers from line 12; subscript 1 (x1) = RP & LP combination used; subscript 2 (x2) = RP & Lba1 (T-DNA-specific primer) used.

Reciprocal crossing of line 12 plants with an altered phenotype provided evidence for a problem with female gametes, and perhaps, although less convincingly, a problem with male gametes
. When male-sterile A9 plants were pollinated with line 12, mutant pollen, there was a significant difference with WT controls for plant 3 and plant 7 (P=0.005 and P=0.001 respectively) but not for plant 14 (P=0.129). Pollination of mutant plants with WT pollen however, produced siliques with significantly greater ovule failure compared to WT controls (P= 0.000 in plants 3, 7 and 14
).

Observations of pollen grains did not identify any apparent differences between mutants and WT (Figure 13).
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Figure 13: Representative examples of line 12 (SALK_031697) and WT pollen grains:

Mutant pollen is from plant 1, which showed a reduced seed-set phenotype. S= sperm cell nucleus; V = vegetative cell nucleus. Images taken at x40 magnification with oil. 

1.1.5. Line 16 – Expressed protein

Line 16, with the SAIL_869_C07 insertion, was the line with the greatest number of plants showing an altered phenotype out of all the lines in this study. Out of 15 plants, 8 had a phenotype of significantly more failed ovules than WT (P=0.000 for plants 1, 3, 5, 7, 8, 9, 10, 13). The phenotype in this line was of aborted seeds. Percentage of failed ovules was not 50% in any plants (P=0.000), being close to 20% in all cases (Table 4).
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Figure 14: Line 16 silique with a significant proportion of aborted seeds:

Plant 1, % of failed ovules = 23.60 ± 7.67 (mean ± SD).
Table 4: Summary of seeds-sets and phenotypes of line 16 mutant plants (SAIL_869_C07):

	Plant
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Mean % of failed ovules
	23.60
	3.95
	19.08
	2.70
	24.54
	2.18
	20.13
	23.41
	19.86
	21.57
	0.00
	7.762
	21.31
	2.319
	19.47

	SD
	7.67
	4.48
	4.06
	0.00
	9.99
	4.08
	5.94
	5.93
	0.00
	8.64
	0.00
	9.43
	10.30
	5.19
	3.61

	n
	16
	3
	15
	6
	15
	5
	15
	15
	15
	15
	5
	5
	15
	5
	14

	Phenotype?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


All plants from line 16 were identified as WT for the SAIL_869_C07 insertion (see Appendix 2). Controls with WT DNA confirm that LP and RP are able to amplify DNA successfully. Possible reasons for a lack of T-DNA detection, despite a phenotype being present are discussed later.

Three line 16 plants (3, 5, 9) displaying a high seed abortion phenotype were subjected to reciprocal crossing with WT plants. When male-sterile A9 plants were pollinated with mutant pollen, ovule failure of resulting siliques was not significantly different from WT (P=0.242, P=0.246, P=0.119 for plants 3, 5, 9 respectively). Also for mutant plants pollinated with WT pollen, only one out of three plants was significantly different from the WT control (P=0.5815, P=0.4208, P=0.016 for plants 3, 5, 9). These results do not provide strong evidence for a problem in male or female gametes with the SAIL_869_C07 insertion
. 
As an alternative approach to PCR for attempting to identify T-DNA in line 16 plants, seeds collected from plant 3 were grown and young seedlings were sprayed with BASTA herbicide, to which mutants with SAIL inserts have a resistance gene for. The progeny from plant 3 showed 100% survival in the presence of BASTA (Figure 15). This shows that plant 3 must have been 
homozygous for some kind of SAIL T-DNA insertion. It also demonstrates that, since there is a homozygous genotype, this mutation must not be lethal to gametes, and is likely to be only partially penetrating. This also offers some explanation for a significant yet low (~20%) ovule failure proportion, compared to a 50% proportion that would be expected if the T-DNA was inserted into a gene that was essential for some gametic function. 

[image: image36.jpg]Y

e el
PN e rﬁ:*"‘-'.‘
U S 5 [ o]
YAy ST e
2 : > ’..".“{ “

ot
A %
Wit s oo |
£
L

>3
e
Hf

‘Y
s _
LS e

(v oy i

b g
o

.

@ e “

alves
Br Py

"'v.,-..,,‘—\"f_""\:‘ %
Ty 13 G ppeiect ‘~.
% PR v*r"'!""'.\»\

,\'..o.,'., "rf ’(“’y :
*-J\}\/'J\Z‘!f" %8
S e e e AL 2
2 \‘n-..,g/,.\.\s.‘,w 5

L ey R S AL ER YUs s o
Aot RS ER L T ey

P
7

-1,&.)’
B
vl
b
"‘<\§

S *E\
-‘.’-4,«‘
e
Sk
U
i
el
S X





[image: image37.jpg]



Figure 15: Images of the results of a BASTA herbicide screen with line 16 plants: 

Analysis performed on plant 3, which had a significant phenotype of aborted seeds. (A) 2 days after initial BASTA spray. (B) 5 days after initial spray. See images for positions of line 16 mutant and WT and homozygous control plants. 

Pollen could not be visually distinguished from WT grains by using DAPI staining. Images were captured of seventeen individual pollen grains. Of these, 14 were not different from WT, and 3 had an abnormal appearance. Overall observation of line 16 mutant pollen led to the conclusion that there was no noticeable difference between mutants and WT. 
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Figure 16: Representative examples of line 16 (SAIL_869_C07) and WT pollen grains:

Mutant pollen is from plant 3, which showed a reduced seed-set phenotype. S= sperm cell nucleus; V = vegetative cell nucleus. Images taken at x40 magnification with oil. 

1.1.6. Line 17- plastocyanin-like domain-containing protein
Line 17 (SAIL_657_G08) is difficult to describe by normal means of proportions of ovule failure and reciprocal crossing experiments, because the phenotype is very variable. Plants have some very short siliques and some are normal length, some siliques with high levels of seed abortion, some with significant numbers of unfertilization but no abortion, and some with no significant loss of seed, all on the same plant. For this reason the standard deviation values are quite high for several plants.


[image: image40]
Figure 17: Examples of siliques from line 17 with a reduced seed-set: 

(A) Siliques from plant 10, showing a vast variety of sizes. (B) Silique from plant 8 with aborted seeds towards the top. (C) Silique also from plant 8 with little seed abortion but many unfertilized ovules. (D) Silique from plant 3 with many unfertilized ovules.

Despite the large variability in results, six plants out of the 15 studied for the SAIL_657_G08 insert mutation were confirmed to have total ovule failure 
proportions that were significantly different to that of WT (see Error! Reference source not found. for details of P-values).

Table 5: Summary of seeds-sets and phenotypes of line 17 mutant plants (SAIL_657_G08):

	Plant
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Mean % of failed ovules
	29.66
	6.96
	41.81
	0.00
	6.46
	6.46
	
	59.86
	2.59
	9.68
	22.24
	0.00
	1.49
	1.56
	3.18

	SD
	11.09
	4.79
	27.84
	0.00
	8.08
	10.02
	
	13.82
	1.13
	14.71
	22.28
	0.00
	0.00
	0.00
	0.00

	n
	2
	2
	13
	1
	3
	3
	0
	10
	2
	10
	2
	2
	1
	1
	1

	P-value (WT)

	0.022
	0.32
	0.000
	/

	0.36
	0.36
	/
	0.000
	0.092
	0.076
	0.001
	/
	/
	/
	/

	Phenotype?
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


PCR genotyping of line 17 identified no T-DNA, all plants were screened to be WT (as with line 16) (see Appendix 2, Error! Reference source not found.).

Reciprocal crossing experiments were performed on three line 17 plants (3, 8, 10). Male-sterile A9 plants pollinated by mutants produced varied results, some siliques differing significantly from WT and others not (P=0.02, P=0.2312, P=0.3612 for plant 3, 8, 10 respectively. Unfortunately no data were successfully collected for cross pollination with WT pollen donors. 
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Figure 18: Representative examples of line 1
 (SAIL_657_G08) and WT pollen grains:

Mutant pollen is from plant 11, which showed a significantly reduced seed-set phenotype (P=0.001). S= sperm cell nucleus; V = vegetative cell nucleus. Images taken at x40 magnification with oil. 

1.2. 
Mutant lines with altered phenotypes showed a variety of different results

The following table (Table 6) summarises the detailed information obtained from those lines that were identified as having a significantly altered phenotype compared to WT. As mentioned above, there are many possible conclusions that can be drawn from investigatory studies such as this. The significance of these results and their reliability will be discussed below: Any idea why the two sail lines gave odd genotyping data? Is this a coincidence? Perhaps some comment could be made even if you don’t know the answer.
Table 6: Summary of overall data obtained from mutant lines with an altered phenotype

	Mutant line
	1: SALK_ 111440
	4: SALK_ 003063
	5: SALK_ 139822
	12: SALK_ 031697
	16: SAIL_ 869_C07
	17: SAIL_ 657_G08

	Number of plants with seed-set proportions significantly different from WT (P<0.05)
	6
	1
	3
	3
	8
	6

	The plants which had an altered phenotype correlated with the identified genotypes 
	No
	No
	Yes
	No
	No
	No

	Using mutants as pollen donors to pollinate male-sterile A9 plants produced siliques with significantly different seed-sets to WT controls (putative MALE gamete problem)
	No
	Male
	No
	Male?
	No
	Male?

	Using WT pollen donors to pollinate mutants produced siliques with significantly different seed-sets to WT controls (putative FEMALE gamete problem)
	No
	?
	No
	Female
	No
	?

	Observations of pollen grains from plants with altered phenotypes were noticeable different to WT pollen (by DAPI staining)
	No
	Yes
	No
	No
	No
	No


2. Discussion

Make sure your margins are the correct size for production of the report
Your headings all identify things that should be covered in your discussion to some extent but I don’t think you should necessarily use all these as headings.

You will need some biology in this section. With reference to your phenotypes I think you need to reflect on biological reasons for the phenotypes. You should also make the most of the line which has a phenotype that correlates with the T-DNA in a known gene (line 5). PP2A phosphatase
2.1. Six mutant lines of significant interest have been identified

Through the current investigation, six plant lines have been identified possessing mutations that significantly alter the ability of Arabidopsis plants to produce healthy seeds
. A series of experiments have been carried out to eliminate mutants that seem unimportant for reproduction and to highlight mutants which are potentially very important, perhaps even essential for some part of reproduction. These experiments have led to the description of various details of the nature of these mutants and allow hypotheses to be formed that will aid and guide future research into this area. The data that were obtained from this study will not be discussed in more detail below.

2.2. Why do phenotypes and genotypes not match?

Multiple T-DNA insertions 

Phenotype not genetic – just due to abiotic factors?

Genotypes might be wrong – primers not working/not correct – need to sequence/use random primers

BASTA screen revealed there was T-DNA but it couldn’t be detected by PCR.

Phenotypes may be specific to certain conditions
2.3. What do proportions of ovule failure reveal?

Talk about %, i.e. what it might means when seed-set = 50%, <50%, >50%
2.4. How can a heterozygous mutation cause an altered phenotype when a homozygous mutation does not?

Line 5

Poss of dominant negatives

2.5. What can be deduced from reciprocal crosses?

Male problems, female problems, both, neither, sporophytic problems

Masking of gametophytic problems, e.g. WT pollen out-competing mutant pollen in HZs
2.6. The danger of negative results

Cannot rule things out from negative results, need to remain open minded. E.g. lines 2, 3, 6, 9 were all HM but showed no phenotype – maybe they have a dominant negative situation as well
.

Also, lack of T-DNA detection – doesn’t mean there isn’t an insertion

No phenotypes – phenotypes may be plastic, affected by environment or may be masked by something

Negative results from statistics – need large data sets to reduce variability in results

2.7. Overall reliability of results

Various controls experiments were run alongside studies throughout this investigation. Due to experimental error, resource and time constraints, sample sizes were often very small. In these situations, comparisons with control data are even more necessary. The same constraints described above however, also apply to controls, and some control data sets are also small. Some statistic analysis can still be carried out on small amounts of data, and these are useful to objectively test for significant differences in results. It should be noted however, that obtaining a significant result with a small sample size is much more difficult than for a larger one. In both large and small data sets, a large standard deviation, as is often observed, also decreases the chance of finding a significant relationship. Ideally, a large number of samples would discount such variability, but in this case, obtaining a greater amount of data is very difficult. 

For the reasons described above, both negative and positive results should be accepted with caution. The preliminary nature of this study should be recognised, and results should be considered important in highlighting possible areas for future research, or in eliminating other hypotheses where they are proved incorrect. For this reason, this report will focus on theorising possible interpretations of the results obtained, some that are very reliable, and some that are accurately noted to be inconclusive.

2.8. Future work

Which lines to be studies, what needs to be done

2.9. Conclusions

-
Conclusion: Summary of findings, LINK back to objectives, importance/significance of these results, emphasis of preliminary state of this study, problems identified, future work required.
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�Low intensity


�Lindsay can you give some feel for whether there is a problem on the female side for this line…are they producing ovules in the first place or are the reduced numbers of developing seeds due to lack of development or fertilisation events


�Randomly selected


�Need to comment on the fact that homozygous plants did not display a phenotype. This salk insertion is in an intron….could it be displaying a dominant negative phenotype? Its name suggests that it is a subunit and therefore a truncated form could interfere with the function of the complex.


�But figures are close to 50% so doesn’t rule it out either


�I think you need to say nore here Lindsay. Clearly a problem should have been identified on one side or the other. I would suggest that the nature of the assay failed to reveal where the problem lies…can you add to this? The reader will be wondering about this


�I think you need to highlight that WT plants have a phenotype therefore a separate TDNA must be responsible for  the phenotype


�Where are the numbers for this? Give some indication of the numbers in the text


�Again do you think this is the assay ? I think it requires some sort of additional comment here about this


�Could have been – could ..because is possible that there is more than one t-dna


�This reads like ALL the ovules failed…reword to make it clear what you mean


�17? Also noticed this error in other legends…check all


�Which pollen grain is mutant…you make no reference to this plate in the text


�Perhaps reword as it is possible that fertilization does not take place so no seed in 1st place


�Were these genotyped?





� P-value (WT) = P-value from a Mann-Whitney U test comparing mutant to WT seed-sets


� / = statistical test cannot be carried out because all values are the same (i.e. all 0) or because there is insufficient data 


� P-value (50%) = P-value from a one-sample t-test on transformed data with a test mean of 50%


� HZ = heterozygous; HM = homozygous; WT = wild type


� HZ = heterozygous; HM = homozygous; WT = wild type


� P-value (WT) = P-value from a Mann-Whitney U test comparing mutant to WT seed-sets


� / = statistical test cannot be carried out because all values are the same (i.e. all 0) or because there is insufficient data


THESE ARE MEANT TO BE UNDER THE TABLES BUT GOT MOVED AROUND WITH COPYING AND PASTING ETC.





