Supplementary File 1
Protocols for genotypic analysis of endophyte-containing perennial ryegrass plants

Genetic analysis of germplasm accessions
DNA was extracted from the basal regions of three or more lyophilised tillers using the DNeasy plant 96 kit (Qiagen, Hilden, Germany), following manufacturer’s instructions. Purified DNA was stored at –20°C.
[bookmark: OLE_LINK5]A selected set of six endophyte-specific SSR markers (Table A) were used for PCR-based in planta detection of endophytes. Specifically, PCR amplifications were performed in 20 µl reaction volumes containing 1 x PCR buffer (Bioline, London, UK), 0.2 mM of each dNTP (GE Healthcare, Chalfont St Giles, UK), 0.5 U Immolase (Bioline), 0.25 µM of each primer (Sigma Aldrich, St. Louis, Missouri, USA; Applied Biosystems, Foster City, California, USA) and 5 µl of genomic DNA template. The forward primer was 5’-end labelled with a fluorescent phosphoramidite dye (6-FAM, HEX or NED). Amplification was performed in a thermocycler (DNA Engine, Bio-Rad, Hercules, California, USA) using an appropriate touchdown profile depending on the Tm value of the primer pairs: (1) 10 minutes at 95ºC, 10 cycles of 30 seconds at 94ºC, 30 seconds at 65ºC, 1 minute at 72ºC with a reduction of annealing temperature of 1ºC every cycle, followed by 20 cycles of 30 seconds at 94ºC, 30 seconds at 55ºC, 1 minute at 72ºC; (2) a similar profile as (1) with an initial annealing temperature of 60ºC and final annealing temperature of 50ºC; (3) a similar profile as (1) with an initial annealing temperature of 55ºC and final annealing temperature of 45ºC; and (4) a similar profile as (1) with an initial annealing temperature of 50ºC and final annealing temperature of 40ºC. Templates from pre-determined E+ and E- plant genotypes were included as controls. Marker assays that produced products of different sizes and that were labelled with different fluorescent dyes were pooled after amplification and then purified by sodium acetate-ethanol precipitation. The undiluted products (2-3 μl) were combined with 3 μl MegaBACE loading solution containing 0.25 μl ET400-R DNA size standard (GE Healthcare, Chalfont St Giles, UK) and denatured at 95C for 1 minute prior to separation on the MegaBACE 4000 platform (GE Healthcare). Endophyte-derived SSR products were characterised by amplicon size with the program Genetic Profiler (version 2.2, GE Healthcare). 
E+ accessions (Supplementary Table 1) were further characterised with an additional twelve endophyte-specific SSR markers as described in Table A. A set of 7 reference isolates representing several endophyte taxa (N. lolii: AR1, Endosafe, NEA2, NEA3 and NEA6; LpTG-2: AR6, NEA4) were also included in the diversity analysis. Amplification and electrophoretic separation were performed as described for the detection of E+ accessions. 
Cluster analysis was performed with the program NTSYS (version 2.02i, Exeter Software, Setaukat, New York, USA). Individual amplicons generated by each of the primer pairs were scored as present or absent for each endophyte genotype. Genetic similarity was measured with the Dice coefficient and clustering was performed with the unweighted pair group method of arithmetic averages (UPGMA). The goodness-of-fit of the clustering was tested by Mantel test statistics comparing the genetic similarity matrix with the cophenetic matrix. A value of less than 0.8 was considered to be a poor fit.


Genetic analysis of endophyte-inoculated plants
Total genomic DNA was extracted from lyophilised plant material using the MagAttract 96 plant kit (Qiagen, Hilden, Germany). E+ plants were detected through amplification from plant genomic DNA (5 µl) using three pooled endophyte-specific SSR markers (Table B). PCR amplifications were performed as described in the previous section. The forward primer was 5’-end labelled with a fluorescent phosphoramidite dye (6-FAM, HEX or NED). Amplification was performed in a thermocycler (DNA Engine, Bio-Rad, Hercules, California, USA) using touchdown profile 1. Amplification products were diluted with sterile Milli-Q water at a ratio of 1:10, and 2 l of the diluted product was mixed with 7.95 l Hi-DiTM Formamide (Applied Biosystems, Foster City, California, USA) and 0.05 l 500 LIZ TM (Applied Biosystems) size standard before analysis on the ABI 3730xl automated capillary electrophoresis platform (Applied Biosystems). Products were detected using the GeneMapper version 3.7 software (Applied Biosystems), and E+ samples were identified by the presence of amplification peaks specific to a minimum of two of the SSR markers. 


Table

(A) SSR markers specific to Neotyphodium species. 
	
	
	

	Marker
	Motif
	Touchdown program

	
	
	

	
	
	

	NLESTA1RD04*
	(GGA)4
	1

	NCESTA1DH04*
	(GTC)8
	2

	NCESTA1FC04*
	(GCAAA)4
	3

	NCESTA1HA02*
	(CAG)5
	1

	NLESTA1QA09*
	(GA)20(G)1(GA)3
	3

	NLESTA1XC06*
	(GAC)8
	2

	NCESTA1IC04
	(GCA)4(AG)1(AAC)4
	2

	NLESTA1CC05
	(TGT)17
	1

	NLESTA1EE05
	(GCATC)6(GTATC)1(GCATC)1(GTATC)1
	2

	NLESTA1GA07
	(CT)5(A)1(CT)4
	3

	NLESTA1LB02
	(ACA)12
	2

	NLESTA1NF04
	(TGC)8(TGA)3(TGG)1(TGA)3
	1

	NLESTA1NG03
	(GTC)6
	1

	NLESTA1QE05
	(GCA)9
	3

	NCESTA1FH03
	(GCC)7
	4

	NLESTA1TA10
	(TC)11
	2

	NCSSRA1AH02
	(CT)1(C)1(CT)6
	2

	NCESTA1CC10
	(GT)4(GC)1(GT)4
	1

	
	
	



*Marker assays used for initial in planta detection of endophytes

(B) Multiplex group of diagnostic SSR markers. 
	Marker
	Motif
	                    Label
	Touchdown program

	NLESTA1QA09
	(GA)20(G)1(GA)3
	FAM
	1

	NLESTA1CC05
	(TGT)17
	HEX
	1

	NLESTA1NG03
	(GTC)6
	NED
	1
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