A Unique R&D Model for Enhancing Reproductive Fitness in Mammals

Along with the obvious visible signs of aging, declining reproductive fitness reflects the process of senescence, the rate of which is significantly influenced by an individual’s genetic makeup. Though modern medical science has developed a myriad of measures to prolong the life of the diseased or aging individual, treatments that prolong the “quality of life” have been far more elusive.

PGI’s selected lines of mice that have been bred for enhanced reproductive longevity (RL) for over 30 generations appear to maintain ‘youthful’ characteristics such as more ovarian follicles and superior semen quality at an advanced age, in addition to remaining reproductively active for roughly twice as long as mice from the control line. For example, reproductive performance differences between the selected and control lines are corroborated by physiological measurements, as illustrated below. 
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The development of complete genome maps for humans and mice and the rapidly developing sophistication of genomics technology have together created a paradigm shift in this rapidly emerging approach to drug discovery. PGI’s ongoing research in genomics and proteomics is designed to relate specific genes underlying enhanced RL of the selected lines to functional effects in humans, ultimately leading to interventions that prolong reproductive health for both females and males. 
The company has begun to identify the genes and pathways underlying enhanced RL using a combination of complementary approaches: extensive endocrine profiling, physical localization of major genes by genome scanning, differential gene expression analysis, and proteomics studies. 
The resulting data will be mined for information related to reproductive fitness and longevity. By identifying key gene/protein complexes and unravelling pathways that control reproductive lifespan, this work will create a technical path for the development of products that enhance human reproductive capability, as well as products that directly extend reproductive lifespan. PGI is keenly interested in developing partnerships with public and industrial research interests to aggressively pursue this exciting opportunity. 






Legend:


Line 221 = CA1 – control line;  litter size adjusted to 8 at parturition


Line 121 = SA1 – line selected for RL; litter size adjusted to 8 at parturition


Line 141 = SU1 – line selected for RL; litter size not adjusted at parturition 




















Effect of Selection on Spermatogenesis























 sperm motility of selected lines better than controls in older  animals





Effect of Selection on Male Reproduction – Sperm Motility
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 concentration of control line markedly decreased with age





 concentration of selected lines was maintained or improved with age





Effect of Selection on Male Reproduction – Sperm Cell Concentration
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 reproductive aging greater for control line mice 





 rate of spermatogenesis greater for selected lines
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BM= basement membrane diameter; ST=seminiferous tubule diameter





Sp=sperm cells; PS=primary spermatocytes; SS=secondary spermatocytes 








percent





BM   ST





  Sp    PS    SS








� EMBED MSGraph.Chart.8 \s ���





 aging effect greater for the control line








 selected lines had more primordial follicles at both ages
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Control      Selected – N*    Selected – S*       





* S = litter standardized to 8 at birth; N = litter size not standardized
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Chart3

		Control Line 221		6.738461		1.084578		1.165023

		Select Line 121		16.030769		1.084578		1.165024

		Select Line 141		10.053333		1.122644		1.084578



3 months

12 months

Concentration (106 sperm/ml)

14.126666

8.826666

8.864285



AllData

		Date		Line		Date of Birth		Age (years)		Age		Testes Weight		%Motility		%live/dead		%abnormal		Sperm Concentration (cells/mL)		TimetoMot		Time of Death		Time of Motility slide		Time live/dead

		12-Mar-04		121		23-Feb-03		1.05		12mo		0.2658		0.75		0.28		0.27		15400000				2:10 PM		2:50 PM		3:00 PM

		12-Mar-04		121		24-Feb-03		1.05		12mo		0.2362		0.55		0.53		0.26		6500000				3:20 PM		4:10 PM		4:25 PM

		18-Mar-04		121		24-Feb-03		1.06		12mo		0.2576		0.60		0.44		0.16		20400000				9:30 AM		10:00 AM		10:10 AM

		18-Mar-04		121		7-Feb-03		1.11		12mo		0.2209		0.60		0.21		0.27		12400000				10:25 AM		10:55 AM		11:00 AM

		19-Mar-04		121		10-Feb-03		1.10		12mo		0.3613		0.70		0.37		0.21		30600000				1:40 PM		2:00 PM		2:05 PM

		19-Mar-04		121		22-Feb-03		1.07		12mo		0.2478		0.60		0.43		0.03		20600000				2:25 PM		2:50 PM		2:55 PM

		19-Mar-04		121		7-Feb-03		1.11		12mo		0.2430		0.50		0.32		0.05		10000000				3:10 PM		3:30 PM		3:35 PM

		19-Mar-04		121		10-Feb-03		1.10		12mo		0.2427		0.65		0.45		0.38		18100000				9:55 AM		4:10 PM		4:15 PM

		25-Mar-04		121		22-Feb-03		1.09		12mo		0.2612		0.60		0.54		0.24		12300000				9:10 AM		9:35 AM		9:40 AM

		25-Mar-04		121		23-Feb-03		1.08		12mo		0.2714		0.55		0.41		0.24		11500000				9:55 AM		10:20 AM		10:25 AM

		26-Mar-04		121		14-Mar-03		1.04		12mo		0.2522		0.55		0.22		0.23		17400000				1:35 PM		2:00 PM		2:05 PM

		26-Mar-04		121		22-Feb-03		1.09		12mo		0.2558		0.65		0.30		0.30		9800000				2:25 PM		2:40 PM		2:50 PM

		26-Mar-04		121		27-Feb-03		1.08		12mo		0.2637		0.70		0.19		0.17		23400000				3:05 PM		3:30 PM		3:33 PM

		24-Sep-04		121		9-Jun-04		0.29		3mo		0.2514		0.80		0.54		0.11		12700000		0		2:00 PM		2:30 PM		2:35 PM

		24-Sep-04		121		9-Jun-04		0.29		3mo		0.3135		0.70		0.36		0.17		12000000		0		2:50 PM		3:10 PM		3:50 PM

		24-Sep-04		121		9-Jun-04		0.29		3mo		0.2420		0.50		0.64		0.16		6400000		0		3:30 PM		3:50 PM		3:55 PM

		24-Sep-04		121		20-Jun-04		0.26		3mo		0.2410		0.50		0.73		0.46		5600000		0		4:05 PM		4:20 PM		4:25 PM

		24-Sep-04		121		20-Jun-04		0.26		3mo		0.2207		0.60		0.25		0.38		8000000		0		4:30 PM		4:45 PM		4:50 PM

		27-Sep-04		121		20-Jun-04		0.27		3mo		0.2570		0.10		0.55		0.31		4100000		0		1:30 PM		1:53 PM		1:55 PM

		30-Sep-04		121		11-Jul-04		0.22		3mo		0.2719		0.60		0.80		0.25		5400000		0		2:00 PM		2:20 PM		2:20 PM

		30-Sep-04		121		11-Jul-04		0.22		3mo		0.2429		0.70		0.70		0.24		10100000		0		2:30 PM		2:50 PM		2:55 PM

		30-Sep-04		121		11-Jul-04		0.22		3mo		0.2191		0.60		0.56		0.29		8200000		0		3:05 PM		3:20 PM		3:25 PM

		30-Sep-04		121		11-Jul-04		0.22		3mo		0.2475		0.40		0.72		0.34		7900000		0		3:35 PM		3:50 PM		4:05 PM

		30-Sep-04		121		30-Jun-04		0.25		3mo		0.2577		0.60		0.64		0.08		14300000		0		4:20 PM		4:35 PM		4:37 PM

		10-Oct-04		121		11-Jul-04		0.25		3mo		0.2474		0.70		0.59		0.23		7600000		0		1:30 PM		1:48 PM		1:50 PM

		10-Oct-04		121		11-Jul-04		0.25		3mo		0.2738		0.60		0.49		0.24		7300000				2:00 PM		2:20 PM		2:25 PM

		10-Oct-04		121		11-Jul-04		0.25		3mo		0.2624		0.80		0.47		0.29		7900000				2:40 PM		2:55 PM		2:57 PM

		10-Oct-04		121		25-Jun-04		0.29		3mo		0.3128		0.70		0.50		0.21		14900000				3:10 PM		3:25 PM		3:30 PM

		1-Apr-04		141		23-Feb-03		1.10		12mo		0.2470		0.65		0.50		0.33		11600000				3:45 PM		4:00 PM		4:05 PM

		1-Apr-04		141		4-Mar-03		1.08		12mo		0.1878		0.60		0.49		0.30		10500000				4:15 PM		4:35 PM		4:37 PM

		2-Apr-04		141		7-Mar-03		1.07		12mo		0.1769		0.50		0.71		0.30		10500000				1:35 PM		1:55 PM		2:00 PM

		2-Apr-04		141		1-Mar-03		1.09		12mo		0.1579		0.50		0.32		0.31		11900000				2:10 PM		2:30 PM		2:35 PM

		2-Apr-04		141		4-Mar-03		1.08		12mo		0.1796		0.60		0.34		0.25		11600000				2:43 PM		2:56 PM		3:00 PM

		2-Apr-04		141		7-Mar-03		1.07		12mo		0.1840		0.50		0.15		0.32		8800000				3:10 PM		3:30 PM		3:32 PM

		2-Apr-04		141		7-Mar-03		1.07		12mo		0.1682		0.50		0.65		0.21		6500000				3:45 PM		4:03 PM		4:05 PM

		2-Apr-04		141		4-Mar-03		1.08		12mo		0.1918		0.60		0.69		0.29		9800000				4:15 PM		4:30 PM		4:33 PM

		5-Apr-04		141		16-Feb-03		1.13		12mo		0.1653		0.60		0.66		0.38		11400000				1:45 PM		2:00 PM		2:05 PM

		5-Apr-04		141		4-Mar-03		1.09		12mo		0.2073		0.50		0.50		0.36		8700000				2:25 PM		2:50 PM		2:52 PM

		5-Apr-04		141		4-Mar-03		1.09		12mo		0.1858		0.50		0.52		0.27		9300000				4:00 PM		3:15 PM		3:17 PM

		5-Apr-04		141		4-Mar-03		1.09		12mo		0.1773		0.40		0.60		0.39		6400000				4:25 PM		3:40 PM		3:43 PM

		5-Apr-04		141		1-Mar-03		1.10		12mo		0.1466		0.50		0.25		0.29		15100000				4:50 PM		4:06 PM		4:10 PM

		5-Apr-04		141		16-Feb-03		1.13		12mo		0.1777		0.45		0.65		0.37		6300000				5:20 PM		4:35 PM		4:37 PM

		6-Apr-04		141		28-Feb-03		1.10		12mo		0.1875		0.50		0.65		0.30		12400000				2:55 PM		3:10 PM		3:13 AM

		6-Apr-04		141		18-Dec-03		0.30		3mo		0.0447		.		.		.		0				3:25 PM		3:45 PM		3:50 AM

		6-Apr-04		141		29-Dec-03		0.27		3mo		0.2287		0.80		0.70		0.29		8300000				3:55 PM		4:10 PM		4:14 PM

		6-Apr-04		141		22-Nov-03		0.37		3mo		0.1991		0.50		0.60		0.26		9100000				4:25 PM		4:40 PM		4:43 PM

		6-Apr-04		141		27-Nov-03		0.36		3mo		0.2154		0.60		0.55		0.35		12400000				4:55 PM		5:05 PM		5:07 PM

		8-Apr-04		141		18-Dec-03		0.31		3mo		0.1557		0.70		0.40		0.33		7100000				1:50 PM		2:15 PM		2:16 PM

		8-Apr-04		141		18-Dec-03		0.31		3mo		0.1730		0.70		0.64		0.32		11400000				2:25 PM		2:42 PM		2:45 PM

		8-Apr-04		141		18-Dec-03		0.31		3mo		0.1730		0.50		0.10		0.27		10300000				2:55 PM		3:07 PM		3:10 PM

		8-Apr-04		141		22-Nov-03		0.38		3mo		0.1975		0.80		0.10		0.18		8100000				3:20 PM		3:55 PM		3:37 PM

		8-Apr-04		141		22-Nov-03		0.38		3mo		0.1766		0.50		0.50		0.28		10100000				3:50 PM		4:05 PM		4:06 PM

		8-Apr-04		141		22-Nov-03		0.38		3mo		0.1530		0.70		0.37		0.16		10900000				4:15 PM		4:33 PM		4:35 PM

		14-Apr-04		141		29-Dec-03		0.29		3mo		0.2024		0.50		0.23		0.38		9100000				8:45 AM		9:15 AM		9:17 AM

		14-Apr-04		141		29-Dec-03		0.29		3mo		0.2249		0.50		0.55		0.33		12300000				9:27 AM		9:45 AM		9:47 AM

		14-Apr-04		141		29-Dec-03		0.29		3mo		0.1683		0.60		0.14		0.21		7800000				10:00 AM		10:15 AM		10:16 AM

		14-Apr-04		141		29-Dec-03		0.29		3mo		0.1709		0.60		0.11		0.26		7200000				10:25 AM		10:43 AM		10:45 AM

		26-Mar-04		221		13-Nov-03		0.37		3mo		0.1858		0.60		0.25		0.18		13000000				3:50 PM		4:10 PM		4:15 PM

		29-Mar-04		221		14-Nov-03		0.37		3mo		0.2306		0.70		0.48		0.15		24700000				2:45 PM		3:05 PM		3:10 PM

		29-Mar-04		221		14-Nov-03		0.37		3mo		0.2266		0.55		0.52		0.16		9100000				3:25 PM		3:40 PM		3:45 PM

		29-Mar-04		221		14-Nov-03		0.37		3mo		0.2193		0.70		0.53		0.26		11200000				3:55 PM		4:15 PM		4:20 PM

		29-Mar-04		221		14-Nov-03		0.37		3mo		0.3064		0.60		0.53		0.12		17500000				4:35 PM		4:50 PM		4:55 PM

		30-Mar-04		221		14-Nov-03		0.38		3mo		0.2793		0.70		0.37		0.20		17100000				1:35 PM		1:55 PM		2:00 PM

		30-Mar-04		221		13-Nov-03		0.38		3mo		0.1372		0.50		0.17		0.08		5800000				2:10 PM		2:30 PM		2:32 PM

		30-Mar-04		221		12-Nov-03		0.38		3mo		0.1947		0.55		0.34		0.15		5200000				2:45 PM		3:05 PM		3:07 PM

		30-Mar-04		221		14-Nov-03		0.38		3mo		0.2308		0.60		0.73		0.14		13200000				3:20 PM		3:35 PM		3:43 PM

		30-Mar-04		221		14-Nov-03		0.38		3mo		0.2543		0.45		0.50		0.15		17500000				3:50 PM		4:05 PM		4:09 PM

		30-Mar-04		221		14-Nov-03		0.38		3mo		0.2325		0.80		0.81		0.13		17300000				4:20 PM		4:38 PM		4:45 PM

		1-Apr-04		221		14-Nov-03		0.38		3mo		0.2965		0.75		0.51		0.06		17900000				1:45 PM		2:00 PM		2:05 PM

		1-Apr-04		221		14-Nov-03		0.38		3mo		0.3201		0.65		0.35		0.33		12600000				2:20 PM		2:30 PM		2:35 PM

		1-Apr-04		221		14-Nov-03		0.38		3mo		0.2379		0.45		0.49		0.47		17200000				2:45 PM		3:00 PM		3:03 PM

		1-Apr-04		221		14-Nov-03		0.38		3mo		0.1936		0.60		0.34		0.39		12600000				3:10 PM		3:30 PM		3:32 PM

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.2170		0.50		0.45		0.54		9000000

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.2070		0.50		0.58		0.59		9900000

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.1123		0.10		0.46		0.81		1300000

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.2435		0.60		0.70		0.58		10100000

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.2297		0.50		0.39		0.31		7800000

		26-Oct-04		221		12-Nov-03		0.96		12mo		0.3012		0.60		0.61		0.48		10300000

		26-Oct-04		221		10-Nov-03		0.96		12mo		0.2547		0.60		0.66		0.46		7000000

		28-Oct-04		221		10-Nov-03		0.97		12mo		0.1759		0.60		0.61		0.36		7200000

		28-Oct-04		221		11-Nov-03		0.96		12mo		0.1208		0.10		0.20		0.80		2000000

		28-Oct-04		221		11-Nov-03		0.96		12mo		0.0791		0.00		0.19		0.98		100000

		29-Oct-04		221		12-Nov-03		0.96		12mo		0.2583		0.50		0.83		0.64		7900000

		29-Oct-04		221		12-Nov-03		0.96		12mo		0.2942		0.60		0.42		0.59		7200000

		29-Oct-04		221		12-Nov-03		0.96		12mo		0.2211		0.50		0.72		0.48		7800000





Ranking

		141		1-Mar-03		12mo		0.1466		bottom quartile

		141		1-Mar-03		12mo		0.1579		bottom quartile						Lowest 25%		25-50%		50-75%		75-100%

		141		16-Feb-03		12mo		0.1653		bottom quartile				Control(221)		4		2		4		3

		141		7-Mar-03		12mo		0.1682		bottom quartile				Select 121		0		1		5		7

		141		7-Mar-03		12mo		0.1769		bottom quartile				Select 141		7		7		1		0

		141		4-Mar-03		12mo		0.1773		bottom quartile

		141		16-Feb-03		12mo		0.1777		bottom quartile

		221		11-Nov-03		12mo		0.0791		bottom quartile

		221		12-Nov-03		12mo		0.1123		bottom quartile

		221		11-Nov-03		12mo		0.1208		bottom quartile

		221		10-Nov-03		12mo		0.1759		bottom quartile

		121		7-Feb-03		12mo		0.2209		2nd quartile

		141		4-Mar-03		12mo		0.1796		2nd quartile

		141		7-Mar-03		12mo		0.1840		2nd quartile

		141		4-Mar-03		12mo		0.1858		2nd quartile

		141		28-Feb-03		12mo		0.1875		2nd quartile

		141		4-Mar-03		12mo		0.1878		2nd quartile

		141		4-Mar-03		12mo		0.1918		2nd quartile

		141		4-Mar-03		12mo		0.2073		2nd quartile

		221		12-Nov-03		12mo		0.2070		2nd quartile

		221		12-Nov-03		12mo		0.2170		2nd quartile

		121		24-Feb-03		12mo		0.2362		3rd quartile

		121		10-Feb-03		12mo		0.2427		3rd quartile

		121		7-Feb-03		12mo		0.2430		3rd quartile

		121		22-Feb-03		12mo		0.2478		3rd quartile

		121		14-Mar-03		12mo		0.2522		3rd quartile

		141		23-Feb-03		12mo		0.2470		3rd quartile

		221		12-Nov-03		12mo		0.2211		3rd quartile

		221		12-Nov-03		12mo		0.2297		3rd quartile

		221		12-Nov-03		12mo		0.2435		3rd quartile

		221		10-Nov-03		12mo		0.2547		3rd quartile

		121		22-Feb-03		12mo		0.2558		top quartile

		121		24-Feb-03		12mo		0.2576		top quartile

		121		22-Feb-03		12mo		0.2612		top quartile

		121		27-Feb-03		12mo		0.2637		top quartile

		121		23-Feb-03		12mo		0.2658		top quartile

		121		23-Feb-03		12mo		0.2714		top quartile

		121		10-Feb-03		12mo		0.3613		top quartile

		221		12-Nov-03		12mo		0.2583		top quartile

		221		12-Nov-03		12mo		0.2942		top quartile

		221		12-Nov-03		12mo		0.3012		top quartile

		141		18-Dec-03		3mo		0.0447

		221		13-Nov-03		3mo		0.1372

		141		22-Nov-03		3mo		0.1530

		141		18-Dec-03		3mo		0.1557

		141		29-Dec-03		3mo		0.1683

		141		29-Dec-03		3mo		0.1709

		141		18-Dec-03		3mo		0.1730

		141		18-Dec-03		3mo		0.1730

		141		22-Nov-03		3mo		0.1766

		221		13-Nov-03		3mo		0.1858

		221		14-Nov-03		3mo		0.1936

		221		12-Nov-03		3mo		0.1947

		141		22-Nov-03		3mo		0.1975

		141		22-Nov-03		3mo		0.1991

		141		29-Dec-03		3mo		0.2024

		141		27-Nov-03		3mo		0.2154

		121		11-Jul-04		3mo		0.2191

		221		14-Nov-03		3mo		0.2193

		121		20-Jun-04		3mo		0.2207

		141		29-Dec-03		3mo		0.2249

		221		14-Nov-03		3mo		0.2266

		141		29-Dec-03		3mo		0.2287

		221		14-Nov-03		3mo		0.2306

		221		14-Nov-03		3mo		0.2308

		221		14-Nov-03		3mo		0.2325

		221		14-Nov-03		3mo		0.2379

		121		20-Jun-04		3mo		0.2410

		121		9-Jun-04		3mo		0.2420

		121		11-Jul-04		3mo		0.2429

		121		11-Jul-04		3mo		0.2474

		121		11-Jul-04		3mo		0.2475

		121		9-Jun-04		3mo		0.2514

		221		14-Nov-03		3mo		0.2543

		121		20-Jun-04		3mo		0.2570

		121		30-Jun-04		3mo		0.2577

		121		11-Jul-04		3mo		0.2624

		121		11-Jul-04		3mo		0.2719

		121		11-Jul-04		3mo		0.2738

		221		14-Nov-03		3mo		0.2793

		221		14-Nov-03		3mo		0.2965

		221		14-Nov-03		3mo		0.3064

		121		25-Jun-04		3mo		0.3128

		121		9-Jun-04		3mo		0.3135

		221		14-Nov-03		3mo		0.3201





Ranking

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Control(221)

Select 121

Select 141

Ranking

Number of Animals

Testis Weight at 12 months in Different Lines



SAS Output

		

						Testis Wt				TW SE				Concentration				ConcSE				motility				Motility SE				% Live				LiveSE				Abnormal				AbnSE

		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months

		Control Line 221				0.236		0.209		0.011		0.012		14.126666		6.738461		1.084578		1.165023		61.3		43.8		3.5		3.7		46.1		52.5		4.5		4.8		19.8		58.6		2.8		2.1

		Select Line 121				0.26		0.26		0.011		0.012		8.826666		16.030769		1.084578		1.165024		59.3		61.5		3.5		3.7		56.9		36.1		4.5		4.8		25.1		21.6		2.8		3.1

		Select Line 141				0.18		0.18		0.011		0.012		8.864285		10.053333		1.122644		1.084578		61.5		52.7		3.7		3.8		38.4		51.2		4.7		4.5		27.8		31.1		3.1		2.8





SAS Output

		0		0		0.011		0.012

		0		0		0.011		0.012

		0		0		0.011		0.012



3 months

12 months

Testis Wt (g)



		0		0		1.084578		1.165023

		0		0		1.084578		1.165024

		0		0		1.122644		1.084578



3 months

12 months

Concentration (106 sperm/ml)



		0		0		3.5		3.7

		0		0		3.5		3.7

		0		0		3.7		3.8



3 months

12 months

Motility (%)



		0		0		4.5		4.8

		0		0		4.5		4.8

		0		0		4.7		4.5



3 months

12 months

Live (%)



		0		0		2.8		2.1

		0		0		2.8		3.1

		0		0		3.1		2.8



3 months

12 months

Abnormal (%)




_1280906229.xls
Chart2

		Control Line 221		43.8		3.5		3.7

		Select Line 121		61.5		3.5		3.7

		Select Line 141		52.7		3.7		3.8



3 months

12 months

Motility (%)

61.3

59.3

61.5



AllData

		Date		Line		Date of Birth		Age (years)		Age		Testes Weight		%Motility		%live/dead		%abnormal		Sperm Concentration (cells/mL)		TimetoMot		Time of Death		Time of Motility slide		Time live/dead

		12-Mar-04		121		23-Feb-03		1.05		12mo		0.2658		0.75		0.28		0.27		15400000				2:10 PM		2:50 PM		3:00 PM

		12-Mar-04		121		24-Feb-03		1.05		12mo		0.2362		0.55		0.53		0.26		6500000				3:20 PM		4:10 PM		4:25 PM

		18-Mar-04		121		24-Feb-03		1.06		12mo		0.2576		0.60		0.44		0.16		20400000				9:30 AM		10:00 AM		10:10 AM

		18-Mar-04		121		7-Feb-03		1.11		12mo		0.2209		0.60		0.21		0.27		12400000				10:25 AM		10:55 AM		11:00 AM

		19-Mar-04		121		10-Feb-03		1.10		12mo		0.3613		0.70		0.37		0.21		30600000				1:40 PM		2:00 PM		2:05 PM

		19-Mar-04		121		22-Feb-03		1.07		12mo		0.2478		0.60		0.43		0.03		20600000				2:25 PM		2:50 PM		2:55 PM

		19-Mar-04		121		7-Feb-03		1.11		12mo		0.2430		0.50		0.32		0.05		10000000				3:10 PM		3:30 PM		3:35 PM

		19-Mar-04		121		10-Feb-03		1.10		12mo		0.2427		0.65		0.45		0.38		18100000				9:55 AM		4:10 PM		4:15 PM

		25-Mar-04		121		22-Feb-03		1.09		12mo		0.2612		0.60		0.54		0.24		12300000				9:10 AM		9:35 AM		9:40 AM

		25-Mar-04		121		23-Feb-03		1.08		12mo		0.2714		0.55		0.41		0.24		11500000				9:55 AM		10:20 AM		10:25 AM

		26-Mar-04		121		14-Mar-03		1.04		12mo		0.2522		0.55		0.22		0.23		17400000				1:35 PM		2:00 PM		2:05 PM

		26-Mar-04		121		22-Feb-03		1.09		12mo		0.2558		0.65		0.30		0.30		9800000				2:25 PM		2:40 PM		2:50 PM

		26-Mar-04		121		27-Feb-03		1.08		12mo		0.2637		0.70		0.19		0.17		23400000				3:05 PM		3:30 PM		3:33 PM

		24-Sep-04		121		9-Jun-04		0.29		3mo		0.2514		0.80		0.54		0.11		12700000		0		2:00 PM		2:30 PM		2:35 PM

		24-Sep-04		121		9-Jun-04		0.29		3mo		0.3135		0.70		0.36		0.17		12000000		0		2:50 PM		3:10 PM		3:50 PM

		24-Sep-04		121		9-Jun-04		0.29		3mo		0.2420		0.50		0.64		0.16		6400000		0		3:30 PM		3:50 PM		3:55 PM

		24-Sep-04		121		20-Jun-04		0.26		3mo		0.2410		0.50		0.73		0.46		5600000		0		4:05 PM		4:20 PM		4:25 PM

		24-Sep-04		121		20-Jun-04		0.26		3mo		0.2207		0.60		0.25		0.38		8000000		0		4:30 PM		4:45 PM		4:50 PM

		27-Sep-04		121		20-Jun-04		0.27		3mo		0.2570		0.10		0.55		0.31		4100000		0		1:30 PM		1:53 PM		1:55 PM

		30-Sep-04		121		11-Jul-04		0.22		3mo		0.2719		0.60		0.80		0.25		5400000		0		2:00 PM		2:20 PM		2:20 PM

		30-Sep-04		121		11-Jul-04		0.22		3mo		0.2429		0.70		0.70		0.24		10100000		0		2:30 PM		2:50 PM		2:55 PM

		30-Sep-04		121		11-Jul-04		0.22		3mo		0.2191		0.60		0.56		0.29		8200000		0		3:05 PM		3:20 PM		3:25 PM

		30-Sep-04		121		11-Jul-04		0.22		3mo		0.2475		0.40		0.72		0.34		7900000		0		3:35 PM		3:50 PM		4:05 PM

		30-Sep-04		121		30-Jun-04		0.25		3mo		0.2577		0.60		0.64		0.08		14300000		0		4:20 PM		4:35 PM		4:37 PM

		10-Oct-04		121		11-Jul-04		0.25		3mo		0.2474		0.70		0.59		0.23		7600000		0		1:30 PM		1:48 PM		1:50 PM

		10-Oct-04		121		11-Jul-04		0.25		3mo		0.2738		0.60		0.49		0.24		7300000				2:00 PM		2:20 PM		2:25 PM

		10-Oct-04		121		11-Jul-04		0.25		3mo		0.2624		0.80		0.47		0.29		7900000				2:40 PM		2:55 PM		2:57 PM

		10-Oct-04		121		25-Jun-04		0.29		3mo		0.3128		0.70		0.50		0.21		14900000				3:10 PM		3:25 PM		3:30 PM

		1-Apr-04		141		23-Feb-03		1.10		12mo		0.2470		0.65		0.50		0.33		11600000				3:45 PM		4:00 PM		4:05 PM

		1-Apr-04		141		4-Mar-03		1.08		12mo		0.1878		0.60		0.49		0.30		10500000				4:15 PM		4:35 PM		4:37 PM

		2-Apr-04		141		7-Mar-03		1.07		12mo		0.1769		0.50		0.71		0.30		10500000				1:35 PM		1:55 PM		2:00 PM

		2-Apr-04		141		1-Mar-03		1.09		12mo		0.1579		0.50		0.32		0.31		11900000				2:10 PM		2:30 PM		2:35 PM

		2-Apr-04		141		4-Mar-03		1.08		12mo		0.1796		0.60		0.34		0.25		11600000				2:43 PM		2:56 PM		3:00 PM

		2-Apr-04		141		7-Mar-03		1.07		12mo		0.1840		0.50		0.15		0.32		8800000				3:10 PM		3:30 PM		3:32 PM

		2-Apr-04		141		7-Mar-03		1.07		12mo		0.1682		0.50		0.65		0.21		6500000				3:45 PM		4:03 PM		4:05 PM

		2-Apr-04		141		4-Mar-03		1.08		12mo		0.1918		0.60		0.69		0.29		9800000				4:15 PM		4:30 PM		4:33 PM

		5-Apr-04		141		16-Feb-03		1.13		12mo		0.1653		0.60		0.66		0.38		11400000				1:45 PM		2:00 PM		2:05 PM

		5-Apr-04		141		4-Mar-03		1.09		12mo		0.2073		0.50		0.50		0.36		8700000				2:25 PM		2:50 PM		2:52 PM

		5-Apr-04		141		4-Mar-03		1.09		12mo		0.1858		0.50		0.52		0.27		9300000				4:00 PM		3:15 PM		3:17 PM

		5-Apr-04		141		4-Mar-03		1.09		12mo		0.1773		0.40		0.60		0.39		6400000				4:25 PM		3:40 PM		3:43 PM

		5-Apr-04		141		1-Mar-03		1.10		12mo		0.1466		0.50		0.25		0.29		15100000				4:50 PM		4:06 PM		4:10 PM

		5-Apr-04		141		16-Feb-03		1.13		12mo		0.1777		0.45		0.65		0.37		6300000				5:20 PM		4:35 PM		4:37 PM

		6-Apr-04		141		28-Feb-03		1.10		12mo		0.1875		0.50		0.65		0.30		12400000				2:55 PM		3:10 PM		3:13 AM

		6-Apr-04		141		18-Dec-03		0.30		3mo		0.0447		.		.		.		0				3:25 PM		3:45 PM		3:50 AM

		6-Apr-04		141		29-Dec-03		0.27		3mo		0.2287		0.80		0.70		0.29		8300000				3:55 PM		4:10 PM		4:14 PM

		6-Apr-04		141		22-Nov-03		0.37		3mo		0.1991		0.50		0.60		0.26		9100000				4:25 PM		4:40 PM		4:43 PM

		6-Apr-04		141		27-Nov-03		0.36		3mo		0.2154		0.60		0.55		0.35		12400000				4:55 PM		5:05 PM		5:07 PM

		8-Apr-04		141		18-Dec-03		0.31		3mo		0.1557		0.70		0.40		0.33		7100000				1:50 PM		2:15 PM		2:16 PM

		8-Apr-04		141		18-Dec-03		0.31		3mo		0.1730		0.70		0.64		0.32		11400000				2:25 PM		2:42 PM		2:45 PM

		8-Apr-04		141		18-Dec-03		0.31		3mo		0.1730		0.50		0.10		0.27		10300000				2:55 PM		3:07 PM		3:10 PM

		8-Apr-04		141		22-Nov-03		0.38		3mo		0.1975		0.80		0.10		0.18		8100000				3:20 PM		3:55 PM		3:37 PM

		8-Apr-04		141		22-Nov-03		0.38		3mo		0.1766		0.50		0.50		0.28		10100000				3:50 PM		4:05 PM		4:06 PM

		8-Apr-04		141		22-Nov-03		0.38		3mo		0.1530		0.70		0.37		0.16		10900000				4:15 PM		4:33 PM		4:35 PM

		14-Apr-04		141		29-Dec-03		0.29		3mo		0.2024		0.50		0.23		0.38		9100000				8:45 AM		9:15 AM		9:17 AM

		14-Apr-04		141		29-Dec-03		0.29		3mo		0.2249		0.50		0.55		0.33		12300000				9:27 AM		9:45 AM		9:47 AM

		14-Apr-04		141		29-Dec-03		0.29		3mo		0.1683		0.60		0.14		0.21		7800000				10:00 AM		10:15 AM		10:16 AM

		14-Apr-04		141		29-Dec-03		0.29		3mo		0.1709		0.60		0.11		0.26		7200000				10:25 AM		10:43 AM		10:45 AM

		26-Mar-04		221		13-Nov-03		0.37		3mo		0.1858		0.60		0.25		0.18		13000000				3:50 PM		4:10 PM		4:15 PM

		29-Mar-04		221		14-Nov-03		0.37		3mo		0.2306		0.70		0.48		0.15		24700000				2:45 PM		3:05 PM		3:10 PM

		29-Mar-04		221		14-Nov-03		0.37		3mo		0.2266		0.55		0.52		0.16		9100000				3:25 PM		3:40 PM		3:45 PM

		29-Mar-04		221		14-Nov-03		0.37		3mo		0.2193		0.70		0.53		0.26		11200000				3:55 PM		4:15 PM		4:20 PM

		29-Mar-04		221		14-Nov-03		0.37		3mo		0.3064		0.60		0.53		0.12		17500000				4:35 PM		4:50 PM		4:55 PM

		30-Mar-04		221		14-Nov-03		0.38		3mo		0.2793		0.70		0.37		0.20		17100000				1:35 PM		1:55 PM		2:00 PM

		30-Mar-04		221		13-Nov-03		0.38		3mo		0.1372		0.50		0.17		0.08		5800000				2:10 PM		2:30 PM		2:32 PM

		30-Mar-04		221		12-Nov-03		0.38		3mo		0.1947		0.55		0.34		0.15		5200000				2:45 PM		3:05 PM		3:07 PM

		30-Mar-04		221		14-Nov-03		0.38		3mo		0.2308		0.60		0.73		0.14		13200000				3:20 PM		3:35 PM		3:43 PM

		30-Mar-04		221		14-Nov-03		0.38		3mo		0.2543		0.45		0.50		0.15		17500000				3:50 PM		4:05 PM		4:09 PM

		30-Mar-04		221		14-Nov-03		0.38		3mo		0.2325		0.80		0.81		0.13		17300000				4:20 PM		4:38 PM		4:45 PM

		1-Apr-04		221		14-Nov-03		0.38		3mo		0.2965		0.75		0.51		0.06		17900000				1:45 PM		2:00 PM		2:05 PM

		1-Apr-04		221		14-Nov-03		0.38		3mo		0.3201		0.65		0.35		0.33		12600000				2:20 PM		2:30 PM		2:35 PM

		1-Apr-04		221		14-Nov-03		0.38		3mo		0.2379		0.45		0.49		0.47		17200000				2:45 PM		3:00 PM		3:03 PM

		1-Apr-04		221		14-Nov-03		0.38		3mo		0.1936		0.60		0.34		0.39		12600000				3:10 PM		3:30 PM		3:32 PM

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.2170		0.50		0.45		0.54		9000000

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.2070		0.50		0.58		0.59		9900000

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.1123		0.10		0.46		0.81		1300000

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.2435		0.60		0.70		0.58		10100000

		25-Oct-04		221		12-Nov-03		0.95		12mo		0.2297		0.50		0.39		0.31		7800000

		26-Oct-04		221		12-Nov-03		0.96		12mo		0.3012		0.60		0.61		0.48		10300000

		26-Oct-04		221		10-Nov-03		0.96		12mo		0.2547		0.60		0.66		0.46		7000000

		28-Oct-04		221		10-Nov-03		0.97		12mo		0.1759		0.60		0.61		0.36		7200000

		28-Oct-04		221		11-Nov-03		0.96		12mo		0.1208		0.10		0.20		0.80		2000000

		28-Oct-04		221		11-Nov-03		0.96		12mo		0.0791		0.00		0.19		0.98		100000

		29-Oct-04		221		12-Nov-03		0.96		12mo		0.2583		0.50		0.83		0.64		7900000

		29-Oct-04		221		12-Nov-03		0.96		12mo		0.2942		0.60		0.42		0.59		7200000

		29-Oct-04		221		12-Nov-03		0.96		12mo		0.2211		0.50		0.72		0.48		7800000





Ranking

		141		1-Mar-03		12mo		0.1466		bottom quartile

		141		1-Mar-03		12mo		0.1579		bottom quartile						Lowest 25%		25-50%		50-75%		75-100%

		141		16-Feb-03		12mo		0.1653		bottom quartile				Control(221)		4		2		4		3

		141		7-Mar-03		12mo		0.1682		bottom quartile				Select 121		0		1		5		7

		141		7-Mar-03		12mo		0.1769		bottom quartile				Select 141		7		7		1		0

		141		4-Mar-03		12mo		0.1773		bottom quartile

		141		16-Feb-03		12mo		0.1777		bottom quartile

		221		11-Nov-03		12mo		0.0791		bottom quartile

		221		12-Nov-03		12mo		0.1123		bottom quartile

		221		11-Nov-03		12mo		0.1208		bottom quartile

		221		10-Nov-03		12mo		0.1759		bottom quartile

		121		7-Feb-03		12mo		0.2209		2nd quartile

		141		4-Mar-03		12mo		0.1796		2nd quartile

		141		7-Mar-03		12mo		0.1840		2nd quartile

		141		4-Mar-03		12mo		0.1858		2nd quartile

		141		28-Feb-03		12mo		0.1875		2nd quartile

		141		4-Mar-03		12mo		0.1878		2nd quartile

		141		4-Mar-03		12mo		0.1918		2nd quartile

		141		4-Mar-03		12mo		0.2073		2nd quartile

		221		12-Nov-03		12mo		0.2070		2nd quartile

		221		12-Nov-03		12mo		0.2170		2nd quartile

		121		24-Feb-03		12mo		0.2362		3rd quartile

		121		10-Feb-03		12mo		0.2427		3rd quartile

		121		7-Feb-03		12mo		0.2430		3rd quartile

		121		22-Feb-03		12mo		0.2478		3rd quartile

		121		14-Mar-03		12mo		0.2522		3rd quartile

		141		23-Feb-03		12mo		0.2470		3rd quartile

		221		12-Nov-03		12mo		0.2211		3rd quartile

		221		12-Nov-03		12mo		0.2297		3rd quartile

		221		12-Nov-03		12mo		0.2435		3rd quartile

		221		10-Nov-03		12mo		0.2547		3rd quartile

		121		22-Feb-03		12mo		0.2558		top quartile

		121		24-Feb-03		12mo		0.2576		top quartile

		121		22-Feb-03		12mo		0.2612		top quartile

		121		27-Feb-03		12mo		0.2637		top quartile

		121		23-Feb-03		12mo		0.2658		top quartile

		121		23-Feb-03		12mo		0.2714		top quartile

		121		10-Feb-03		12mo		0.3613		top quartile

		221		12-Nov-03		12mo		0.2583		top quartile

		221		12-Nov-03		12mo		0.2942		top quartile

		221		12-Nov-03		12mo		0.3012		top quartile

		141		18-Dec-03		3mo		0.0447

		221		13-Nov-03		3mo		0.1372

		141		22-Nov-03		3mo		0.1530

		141		18-Dec-03		3mo		0.1557

		141		29-Dec-03		3mo		0.1683

		141		29-Dec-03		3mo		0.1709

		141		18-Dec-03		3mo		0.1730

		141		18-Dec-03		3mo		0.1730

		141		22-Nov-03		3mo		0.1766

		221		13-Nov-03		3mo		0.1858

		221		14-Nov-03		3mo		0.1936

		221		12-Nov-03		3mo		0.1947

		141		22-Nov-03		3mo		0.1975

		141		22-Nov-03		3mo		0.1991

		141		29-Dec-03		3mo		0.2024

		141		27-Nov-03		3mo		0.2154

		121		11-Jul-04		3mo		0.2191

		221		14-Nov-03		3mo		0.2193

		121		20-Jun-04		3mo		0.2207

		141		29-Dec-03		3mo		0.2249

		221		14-Nov-03		3mo		0.2266

		141		29-Dec-03		3mo		0.2287

		221		14-Nov-03		3mo		0.2306

		221		14-Nov-03		3mo		0.2308

		221		14-Nov-03		3mo		0.2325

		221		14-Nov-03		3mo		0.2379

		121		20-Jun-04		3mo		0.2410

		121		9-Jun-04		3mo		0.2420

		121		11-Jul-04		3mo		0.2429

		121		11-Jul-04		3mo		0.2474

		121		11-Jul-04		3mo		0.2475

		121		9-Jun-04		3mo		0.2514

		221		14-Nov-03		3mo		0.2543

		121		20-Jun-04		3mo		0.2570

		121		30-Jun-04		3mo		0.2577

		121		11-Jul-04		3mo		0.2624

		121		11-Jul-04		3mo		0.2719

		121		11-Jul-04		3mo		0.2738

		221		14-Nov-03		3mo		0.2793

		221		14-Nov-03		3mo		0.2965

		221		14-Nov-03		3mo		0.3064

		121		25-Jun-04		3mo		0.3128

		121		9-Jun-04		3mo		0.3135

		221		14-Nov-03		3mo		0.3201





Ranking

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Control(221)

Select 121

Select 141

Ranking

Number of Animals

Testis Weight at 12 months in Different Lines



SAS Output

		

						Testis Wt				TW SE				Concentration				ConcSE				motility				Motility SE				% Live				LiveSE				Abnormal				AbnSE

		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months		3 months		12 months

		Control Line 221				0.236		0.209		0.011		0.012		14.126666		6.738461		1.084578		1.165023		61.3		43.8		3.5		3.7		46.1		52.5		4.5		4.8		19.8		58.6		2.8		2.1

		Select Line 121				0.26		0.26		0.011		0.012		8.826666		16.030769		1.084578		1.165024		59.3		61.5		3.5		3.7		56.9		36.1		4.5		4.8		25.1		21.6		2.8		3.1

		Select Line 141				0.18		0.18		0.011		0.012		8.864285		10.053333		1.122644		1.084578		61.5		52.7		3.7		3.8		38.4		51.2		4.7		4.5		27.8		31.1		3.1		2.8





SAS Output

		Control Line 221		0.209		0.011		0.012

		Select Line 121		0.26		0.011		0.012

		Select Line 141		0.18		0.011		0.012



3 months

12 months

Testis Wt (g)

0.236

0.26

0.18



		Control Line 221		6.738461		1.084578		1.165023

		Select Line 121		16.030769		1.084578		1.165024

		Select Line 141		10.053333		1.122644		1.084578



3 months

12 months

Concentration (106 sperm/ml)

14.126666

8.826666

8.864285



		0		0		3.5		3.7

		0		0		3.5		3.7

		0		0		3.7		3.8



3 months

12 months

Motility (%)



		0		0		4.5		4.8

		0		0		4.5		4.8

		0		0		4.7		4.5



3 months

12 months

Live (%)



		0		0		2.8		2.1

		0		0		2.8		3.1

		0		0		3.1		2.8



3 months

12 months

Abnormal (%)




_1280904264

_1280904081

