Supplementary Material  Yen et al.
Zebrafish BBS orthologue cloning.  The primer sequences used to amplify zebrafish BBS genes are as follows: bbs2 (5’-gcagggaaggtgtttactca-3’ and 5’-ggaggatgtagtaccagctctca-3’), bbs4 (5’-aagaattgagaagcgcgatg-3’ and 5’-acatggcctgacccagag-3’), bbs6 (5’-ttaagccacagcatgtctcg-3’ and 5’- tcaaatcacaattattcaccaaca-3’), bbs7 (5’-ttctgacaatccaaaaatggag-3’ and 5’-cacgattgcattaagcctca-3’) and bbs8 (5’-ctcagctcggtctcggtaac-3’ and 5’-gacgcctcagtgatgttcct-3’).
Morpholino antisense oligonucleotides.   Antisense morpholino oligonucleotides (MO) are as follows:
bbs7MetMO: CAACATGGTTTAGGTTTAACTCCAT   
bbs7SpliceMOAc: GCCCCTGAAACATGCCTGTTAGAAA

bbs7SpliceMO donor: GTTGTGTTTGCTGACCTGCAATACC
bbs2MetMO: TAAGTGTGAAGATGGGCACTAGCAT
 
bbs2SpliceMO: TCACGTCATGTTACCTCCTTGTAAA

bbs4MetMO: ATCCGTTCTCATAGCGTCGTCCGC C
 
bbs4SpliceMO: TGTTTAACTGGTGCTTACAGCGATC

bbs6MetMO: TTCTTCTTACTAATGCGAGACATGC
 
bbs6SpliceMO: ACTGCACAAACCTTCAGTTCTTCCA

bbs8MetMO:CAGGCCAGAAACAGCGGGTCCATTG

bbs8SpliceMO: AGCTGTATACTCACGAGCCACCTGA
bbs5MetMO: GTCCAACACCGACGCCATGATCACT

crxMetMO: GGCTGCTTTATGTAGGACATCATTC

Control MOs with basepair mismatches: 
bbs2con TAAGaGTGAtGATGGcCACTtGCAT 

bbs4con ATgcCGaTCTCATAcCGTCGaCCcCC 
bbs6con TTtCTAtTGCGAGACATcCTGaGGC 

bbs7con GcTTaTTTGAGATcTCACTgCAtCC
Reverse Transcriptase Polymerase Chain Reaction.  Gene specific primers flanking the targeted exon are as follows: bbs2 (5’-cacaagcagggaaggtgttt-3’ and 5’-tctgccatctcagtcaccag-3’), bbs6 (5’-aagtggtcgtgatcgaaagg-3’ and 5’-atctgtggccataggtcagg-3’) and bbs7 (5’-caggttggagtgacatctc -3’ and 5’-accgtaaacctcaacagtcc-3’).  Primers for ß-actin are (5’-tcagccatggatgatgaaat-3’ and 5’-ggtcaggatcttcatgaggt-3’).
Supplementary Material Figure legends

Fig. S1.  Kupffer’s Vesicle and charon expression in bbs MO-injected embryos.  A-C live 10-13 somite stage embryos lateral view of the tailbud region.  (A). Control-injected, (B). bbs6 morphant with reduced KV and (C). bbs6 morphant with no KV.  (Arrows denote the KV, scale bar 100 microns).  D-F charon expression in (D). wild-type, (E). bbs4 morphant with no KV and (F). bbs6 morphant with reduced KV.  Focus on the posterior tailbud.
Fig. S2.   Reduced cilia in bbs MO-injected embryos.  Anti-acetylated tubulin staining of 10-13 somite staged bbs 2, 4 and 6 MO-injected embryos.  Classed by Kupffer’s vesicle size (wt-like, reduced or absent).

Fig. S3.  Gut looping defects in bbs7 morphants. WMISH at 48 hpf for fkd2 gut probe in control MO in (A) anterior to the left and (B) anterior to the top.  C-F bbs7 morphants with anterior to the top.  (C) wt-like looping (30%), (D). no looping (42%), (E). reverse looping (20%) and (F). bilateral (8%) n=40. L=left side and R=right side of the embryo.
Fig. S4.  Rescue of bbs6 morphant defects with bbs6 RNA.  (A) Percentage of no or reduced KV plotted for uninjected WT (wild-type), Control MO with bbs6 RNA, bbs6 MO with RNA and bbs6 MO without RNA.  Phenotypes scored at 10-13 somite stage.  (B) Graphical representation demonstrating average response time of epinephrine-induced melanosome retrograde trafficking.  Average response time with error bars noted at the top of each treatment.  Sample size noted in ().  All MO injections at 250µM, RNA at 50ng/µl.
Table S1.  Summary of average response time of retraction in Brefeldin A exposed embryos after epinephrine application.  Brefeldin A pre-incubation times of 10 min. and 45 min. are noted.  Two classes of embryos are observed; one class reached retraction endpoint prior to 20 minutes of epinephrine exposure and was used to calculate average response time.  The other class of embryos demonstrated either partial constriction but did not progress to end point or did not respond.  The partial/non-responding class did not reach endpoint and are not included in the average response time; however the percentage of this class is noted for each Brefeldin A pre-incubation dose.
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Yen et al. Supplementary Material Table S1.
Table S1: Brefeldin A treatment summary
	Brefeldin A Incubation (min)
	Endpoint Ave (min)
	Partial or Non- responsive

	10min
	1.6 min
	33%

	45 min
	6.8 min
	57%
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_1186298259.xls
Chart1

		uninjected WT (n=26)		0.0577522481		0.0577522481

		Control MO+RNA (n=36)		0.0960365787		0.0960365787

		bbs6 MO+RNA (n=39)		0.0935508108		0.0935508108

		bbs6 MO             (n=26)		0.3005478506		0.3005478506



Treatment

Avg. response time (min)

2.0647435897

1.9032407407

2.2367521368

4.0775641026



7-11-05

		zbbs6 RNA rescue 7-11-05

				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=37)		37		0		0		37		0.0

		bbs6 MO (n=32)		20		7		4		31		35.5

		bbs6 MO+RNA 100ng (n=31)		26		2		4		32		18.8

		bbs6 MO+RNA 50ng (n=43)		36		7		0		43		16.3

		Ctrl MO+RNA 100ng (n=30)		29		1		0		30		3.3

				CE defect		non-CE defect		total		% CE defect

		uninjected WT (n=37)		0		37		37		0.0

		bbs6 MO (n=32)		0		31		31		0.0

		bbs6 MO+RNA 100ng (n=42)		10		32		42		23.8

		bbs6 MO+RNA 50ng (n=75)		32		43		75		42.7

		bbs6 MO+RNA 100ng (n=40)		10		30		40		25.0

				Melanosome assay

				Epi

				uninjected WT (n=10)		bbs6 MO (n=6)		bbs6 MO+RNA 100ng (n=10)

				120		166		140		17.1994831964

				132		345		160		5.4389541478

				145		195		120						uninjected WT (n=10)		bbs6 MO (n=6)		bbs6 MO+RNA 100ng (n=10)

				127		227		106						Epi		Caff

				118		226		130						130.30		286.40

				130		480		150						273.17		311.00

				140				128						137.60		306.30

				107				160

				150				138

				134				144

		total		1303		1639		1376

		avg.		130.30		273.17		137.60

				Caff

				uninjected WT (n=10)		bbs6 MO (n=6)		bbs6 MO+RNA 100ng (n=10)

				251		300		315

				260		320		308

				270		326		330

				270		340		304

				278		300		330

				290		280		318

				298				348

				300				300

				317				270

				330				240

		total		2864		1866		3063

		avg.		286.4		311		306.3





7-11-05
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		0

		0

		0

		0



Treatment

% KV abnormality

zbbs6 RNA rescue



7-18-05

		0

		0

		0

		0

		0



Treatment

% CE defect
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7-28-05

		0		0

		0		0

		0		0



Epi

Caff

Treatment

Avg. time of response



Summary 7-11, 18&28

				KV fine		R. KV		No KV		total		% KV defect

		uninjected WT (n=64)		63		1		0		64		1.56

		bbs6 MO (n=43)		30		13		0		43		30.23

		bbs6 MO+RNA 50ng (n=29)		27		2		0		29		6.90

		Ctrl MO+RNA 50ng (n=52)		50		2		0		52		3.85

		bbs6 MO+RNA 50ng (n=29)		12 CE defect

		Ctrl MO+RNA 50ng (n=52)		10 CE defect

		Melanosome assay

		Epi

				bbs6 MO (n=10)		bbs6 MO+RNA 50ng (n=12)		Ctrl MO+RNA 50ng (n=10)

				120		240		120						Epi		Caff

				330		100		128						236.10		307.80

				218		111		118						130.75		323.92

				240		120		150						111.10		325.70

				180		140		100

				348		186		70

				360		100		75

				120		134		180

				228		160		68

				217		150		102

						128

						124

		total		2361		1569		1111

		avg.		236.1		130.75		111.1

		Caff

				bbs6 MO (n=10)		bbs6 MO+RNA 50ng (n=12)		Ctrl MO+RNA 50ng (n=10)

				330		320		320

				347		300		310

				310		331		308

				286		320		314

				320		340		340

				260		313		358

				240		320		380

				312		310		284

				326		308		298

				347		355		345

						330

						340

		total		3078		3887		3257

		avg.		307.80		323.92		325.70





Summary 7-11, 18&28
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Epi
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Stats

		KV defect

														bbs6 MO+RNA 100ng (n=32)		26		2		4		32		18.75

		injection 7-18-05

				KV fine		R. KV		No KV		total		% KV defect				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=64)		63		1		0		64		1.56		uninjected WT (n=101)		100		1		0		101		0.99

		bbs6 MO (n=43)		30		13		0		43		30.23		Ctrl MO+RNA (n=111)		107		4		0		111		3.60

		bbs6 MO+RNA 50ng (n=29)		27		2		0		29		6.90		bbs6 MO (n=74)		50		20		4		74		32.43

		Ctrl MO+RNA 50ng (n=52)		50		2		0		52		3.85		bbs6 MO+RNA 50ng (n=122)		110		12		0		122		9.84

		bbs6 MO+RNA 50ng (n=29)		12 CE defect

		Ctrl MO+RNA 50ng (n=52)		10 CE defect

		injection 7-11-05

				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=37)		37		0		0		37		0.0

		bbs6 MO (n=32)		20		7		4		31		35.5

		bbs6 MO+RNA 100ng (n=31)		26		2		4		32		18.8

		bbs6 MO+RNA 50ng (n=43)		36		7		0		43		16.3

		Ctrl MO+RNA 100ng (n=30)		29		1		0		30		3.3

		injection 7-28-05

				KV fine		R. KV		no KV		total		% KV defect

		bbs6 MO (n=74)		50		20		4		74		32.43

		bbs6 MO+RNA 50ng (n=50)		47		3		0		50		6.0

		Ctrl MO+RNA 50ng (n=29)		28		1		0		29		3.4

		summary 7-11 to 7-28

				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=101)		100		1		0		101		0.99

		Ctrl MO+RNA (n=111)		107		4		0		111		3.60

		bbs6 MO (n=74)		50		20		4		74		32.43

		bbs6 MO+RNA 100ng (n=32)		26		2		4		32		18.75

		bbs6 MO+RNA 50ng (n=122)		110		12		0		122		9.84

		Melanosome Transport

		Epi

				uninjected WT (n=16)		bbs6 MO (n=10)		bbs6 MO+RNA 50ng (n=27)		Ctrl MO+RNA 50ng (n=26)

				120		120		240		120

				132		330		100		128

				145		218		111		118

				127		240		120		150

				118		180		140		100

				130		348		186		70

				140		360		100		75

				107		120		134		180

				150		228		160		68

				134		217		150		102

				105				128		138

				132				124		136

				100				100		103

				90				132		180

				93				135		76

				95				122		98

								138		67

								93		114

								148		108

								140		80

								156		130

								70		152

								108		168

								144		69

								119		130

								95		140

								148

		total		1918		2361		3541		3000

		avg.		119.88		236.10		131.15		115.38

		Std. Dev.		19.34		86.65		33.05		34.63

		Std. Error		4.83		27.40		6.36		6.79





Stats

		0
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		0

		0



Treatment

% KV Abnormality



		0

		0

		0

		0



Treatment

% KV defect



		0		4.8346621737		4.8346621737

		0		27.4001013786		27.4001013786

		0		6.3597522985		6.3597522985

		0		6.7907350736		6.7907350736



Treatment

Avg. Time of Response (s)



		KV																KV fine		R. KV		no KV		total		% KV defect

				KV fine		R. KV		no KV		total		% KV defect				uninjected WT (n=101)		100		1		0		101		1.0

		uninjected WT (n=101)		100		1		0		101		0.99				Ctrl MO+RNA (n=82)		79		3		0		82		3.7

		Ctrl MO+RNA 50ng (n=82)		79		3		0		82		3.66				bbs6 MO+RNA (n=122)		110		12		0		122		9.8

		bbs6 MO (n=74)		50		20		4		74		32.43				bbs6 MO        (n=74)		50		20		4		74		32.4

		bbs6 MO+RNA 100ng (n=32)		26		2		4		32		18.75

		bbs6 MO+RNA 50ng (n=122)		110		12		0		122		9.84

		Melanosome assay

		Epi

				uninjected WT (n=10)		bbs6 MO (n=16)		bbs6 MO+RNA 100ng (n=10)		bbs6 MO+RNA 50ng (n=12)		Ctrl MO+RNA 50ng (n=10)

				1303		1639		1376		1569		1111

						2361

		total		1303		4000		1376		1569		1111

		avg.		130.3		250		137.6		156.9		111.1

		Epi		uninjected WT (n=16)		bbs6 MO (n=10)		bbs6 MO+RNA 100ng (n=10)		bbs6 MO+RNA 50ng (n=27)		Ctrl MO+RNA 50ng (n=26)

		total		1918.00		2361.00		1376.00		3541.00		3000.00

		avg.		119.88		236.10		137.60		131.15		115.38

		Std. Dev.		19.34		86.65		17.20		33.05		34.63

		Std. Error		4.83		27.40		5.44		6.36		6.79
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Treatment

Avg. Time of Response (s)



		0		4.8346621737		4.8346621737

		0		27.4001013786		27.4001013786

		0		5.4389541478		5.4389541478

		0		6.3597522985		6.3597522985

		0		6.7907350736		6.7907350736
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Avg. Time of Response (s)



		0
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		0

		0



Treatment

Percentage (%) of embryos with reduced or absent KV
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Treatment

Percentage (%) of embryos with reduced or absent KV



		Epi Assay

				uninjected WT (n=26)		Control MO+RNA (n=36)		bbs6 MO+RNA (n=39)		bbs6 MO             (n=26)

		total		53.7		68.5		87.2		106.0

		Avg.		2.1		1.9		2.2		4.1

		Std. Dev.		0.29		0.58		0.58		1.53

		Std. Error		0.06		0.10		0.09		0.30

				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=101)		100.0		1.0		0.0		101.0		1.0

		Control MO+RNA (n=82)		79.0		3.0		0.0		82.0		3.7

		bbs6 MO+RNA (n=122)		110.0		12.0		0.0		122.0		9.8

		bbs6 MO        (n=74)		50.0		20.0		4.0		74.0		32.4





		uninjected WT (n=26)		0.0577522481		0.0577522481

		Control MO+RNA (n=36)		0.0960365787		0.0960365787

		bbs6 MO+RNA (n=39)		0.0935508108		0.0935508108

		bbs6 MO             (n=26)		0.3005478506		0.3005478506



Treatment

Avg. response time (min)

2.0647435897

1.9032407407

2.2367521368

4.0775641026



		0

		0

		0

		0



Treatment

Percentage (%) embryos with reduced or abscent KV



				Epi Assay

				uninjected WT (n=26)		Ctrl MO+RNA 50ng (n=36)		bbs6 MO (n=26)		bbs6 MO+RNA 100ng (n=10)		bbs6 MO+RNA 50ng (n=39)

				120		120		166		140		240						Stats with uninjected WT										Stats with bbs6 MO

				132		128		345		160		100						t-Test: Two-Sample Assuming Unequal Variances										t-Test: Two-Sample Assuming Unequal Variances

				145		118		195		120		111

				127		150		227		106		120								uninjected WT		bbs6 MO								bbs6 MO		bbs6 MO+RNA 100ng

				118		100		226		130		140						Mean		123.8846153846		244.6538461538						Mean		244.6538461538		137.6

				130		70		480		150		186						Variance		312.1861538462		8454.7953846154						Variance		8454.7953846154		295.8222222222

				140		75		120		128		100						Observations		26		26						Observations		26		10

				107		180		330		160		134						Hypothesized Mean Difference		0								Hypothesized Mean Difference		0

				150		68		218		138		160						df		27								df		29

				134		102		240		144		150						t Stat		-6.5768498664								t Stat		5.6836964473

				120		120		180				128						P(T<=t) one-tail		0.0000002349								P(T<=t) one-tail		0.0000019028

				132		128		348				124						t Critical one-tail		1.703288423								t Critical one-tail		1.6991269956

				145		118		360				240						P(T<=t) two-tail		0.0000004698								P(T<=t) two-tail		0.0000038057

				127		150		120				100						t Critical two-tail		2.051830493								t Critical two-tail		2.0452296111

				118		100		228				111

				130		70		217				120						t-Test: Two-Sample Assuming Unequal Variances										t-Test: Two-Sample Assuming Unequal Variances

				140		75		120				140

				107		180		330				186								uninjected WT		bbs6 MO+RNA 100ng								bbs6 MO		bbs6 MO+RNA 50ng

				150		68		218				100						Mean		123.8846153846		137.6						Mean		244.6538461538		134.2051282051

				134		102		240				134						Variance		312.1861538462		295.8222222222						Variance		8454.7953846154		1228.7462887989

				105		138		180				160						Observations		26		10						Observations		26		39

				132		136		348				150						Hypothesized Mean Difference		0								Hypothesized Mean Difference		0

				100		103		360				128						df		17								df		30

				90		180		120				124						t Stat		-2.1267515473								t Stat		5.8480995088

				93		76		228				100						P(T<=t) one-tail		0.0241913012								P(T<=t) one-tail		0.0000010667

				95		98		217				132						t Critical one-tail		1.7396067156								t Critical one-tail		1.6972608511

						67						135						P(T<=t) two-tail		0.0483826024								P(T<=t) two-tail		0.0000021333

						114						122						t Critical two-tail		2.1098155586								t Critical two-tail		2.0422724494

						108						138

						80						93

						130						148						t-Test: Two-Sample Assuming Unequal Variances										t-Test: Two-Sample Assuming Unequal Variances

						152						140

						168						156								uninjected WT		bbs6 MO+RNA 50ng								bbs6 MO		Ctrl MO+RNA 50ng

						69						70						Mean		123.8846153846		134.2051282051						Mean		244.6538461538		114.1944444444

						130						108						Variance		312.1861538462		1228.7462887989						Variance		8454.7953846154		1195.303968254

						140						144						Observations		26		39						Observations		26		36

												119						Hypothesized Mean Difference		0								Hypothesized Mean Difference		0

												95						df		59								df		30

												148						t Stat		-1.5645498115								t Stat		6.8912667507

		total		3221		4111		6361		1376		5234						P(T<=t) one-tail		0.0615184192								P(T<=t) one-tail		0.0000000596

		Avg.		123.88		114.19		244.65		137.60		134.21						t Critical one-tail		1.6710930326								t Critical one-tail		1.6972608511

		Std. Dev.		17.67		34.57		91.95		17.20		35.05						P(T<=t) two-tail		0.1230368384								P(T<=t) two-tail		0.0000001191

		Std. Error		3.47		5.76		18.03		5.44		5.61						t Critical two-tail		2.0009953612								t Critical two-tail		2.0422724494

																		t-Test: Two-Sample Assuming Unequal Variances

		In Minute unit

																				uninjected WT		Ctrl MO+RNA 50ng						Stats with Control MO+RNA

				uninjected WT (n=26)		Ctrl MO+RNA 50ng (n=36)		bbs6 MO (n=26)		bbs6 MO+RNA 100ng (n=10)		bbs6 MO+RNA 50ng (n=39)						Mean		123.8846153846		114.1944444444						t-Test: Two-Sample Assuming Unequal Variances

				2.00		2.00		2.77		2.33		4.00						Variance		312.1861538462		1195.303968254

				2.20		2.13		5.75		2.67		1.67						Observations		26		36								Ctrl MO+RNA 50ng		bbs6 MO

				2.42		1.97		3.25		2.00		1.85						Hypothesized Mean Difference		0								Mean		114.1944444444		244.6538461538

				2.12		2.50		3.78		1.77		2.00						df		55								Variance		1195.303968254		8454.7953846154

				1.97		1.67		3.77		2.17		2.33						t Stat		1.4411658263								Observations		36		26

				2.17		1.17		8.00		2.50		3.10						P(T<=t) one-tail		0.0776036413								Hypothesized Mean Difference		0

				2.33		1.25		2.00		2.13		1.67						t Critical one-tail		1.6730339658								df		30

				1.78		3.00		5.50		2.67		2.23						P(T<=t) two-tail		0.1552072827								t Stat		-6.8912667507

				2.50		1.13		3.63		2.30		2.67						t Critical two-tail		2.0040447694								P(T<=t) one-tail		0.0000000596

				2.23		1.70		4.00		2.40		2.50																t Critical one-tail		1.6972608511

				2.00		2.00		3.00				2.13																P(T<=t) two-tail		0.0000001191

				2.20		2.13		5.80				2.07																t Critical two-tail		2.0422724494

				2.42		1.97		6.00				4.00

				2.12		2.50		2.00				1.67																t-Test: Two-Sample Assuming Unequal Variances

				1.97		1.67		3.80				1.85

				2.17		1.17		3.62				2.00																		Ctrl MO+RNA 50ng		bbs6 MO+RNA 100ng

				2.33		1.25		2.00				2.33																Mean		114.1944444444		137.6

				1.78		3.00		5.50				3.10																Variance		1195.303968254		295.8222222222

				2.50		1.13		3.63				1.67																Observations		36		10

				2.23		1.70		4.00				2.23																Hypothesized Mean Difference		0

				1.75		2.30		3.00				2.67																df		31

				2.20		2.27		5.80				2.50																t Stat		-2.9538648677

				1.67		1.72		6.00				2.13																P(T<=t) one-tail		0.0029713091

				1.50		3.00		2.00				2.07																t Critical one-tail		1.6955187421

				1.55		1.27		3.80				1.67																P(T<=t) two-tail		0.0059426182

				1.58		1.63		3.62				2.20																t Critical two-tail		2.0395134384

						1.12						2.25

						1.90						2.03																t-Test: Two-Sample Assuming Unequal Variances

						1.80						2.30

						1.33						1.55																		Ctrl MO+RNA 50ng		bbs6 MO+RNA 50ng

						2.17						2.47																Mean		114.1944444444		134.2051282051

						2.53						2.33																Variance		1195.303968254		1228.7462887989

						2.80						2.60																Observations		36		39

						1.15						1.17																Hypothesized Mean Difference		0

						2.17						1.80																df		73

						2.33						2.40																t Stat		-2.4875905761

												1.98																P(T<=t) one-tail		0.0075725898

												1.58																t Critical one-tail		1.6659962243

												2.47																P(T<=t) two-tail		0.0151451795

																												t Critical two-tail		1.9929970974

		total		53.68		68.52		106.02		22.93		87.23

		Avg.		2.06		1.90		4.08		2.29		2.24

		Std. Dev.		0.29		0.58		1.53		0.29		0.58

		Std. Error		0.06		0.10		0.30		0.09		0.09

																				uninjected WT (n=26)		Control MO+RNA (n=36)		bbs6 MO+RNA (n=39)		bbs6 MO             (n=26)

																		total		53.68		68.52		87.23		106.02

																		Avg.		2.1		1.9		2.2		4.1

																		Std. Dev.		0.29		0.58		0.58		1.53

																		Std. Error		0.06		0.10		0.09		0.30
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Chart2

		uninjected WT (n=101)

		Control MO+RNA (n=82)

		bbs6 MO+RNA (n=122)

		bbs6 MO        (n=74)



Treatment

Percentage (%) embryos with reduced or abscent KV

0.9900990099

3.6585365854

9.8360655738

32.4324324324



7-11-05

		zbbs6 RNA rescue 7-11-05

				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=37)		37		0		0		37		0.0

		bbs6 MO (n=32)		20		7		4		31		35.5

		bbs6 MO+RNA 100ng (n=31)		26		2		4		32		18.8

		bbs6 MO+RNA 50ng (n=43)		36		7		0		43		16.3

		Ctrl MO+RNA 100ng (n=30)		29		1		0		30		3.3

				CE defect		non-CE defect		total		% CE defect

		uninjected WT (n=37)		0		37		37		0.0

		bbs6 MO (n=32)		0		31		31		0.0

		bbs6 MO+RNA 100ng (n=42)		10		32		42		23.8

		bbs6 MO+RNA 50ng (n=75)		32		43		75		42.7

		bbs6 MO+RNA 100ng (n=40)		10		30		40		25.0

				Melanosome assay

				Epi

				uninjected WT (n=10)		bbs6 MO (n=6)		bbs6 MO+RNA 100ng (n=10)

				120		166		140		17.1994831964

				132		345		160		5.4389541478

				145		195		120						uninjected WT (n=10)		bbs6 MO (n=6)		bbs6 MO+RNA 100ng (n=10)

				127		227		106						Epi		Caff

				118		226		130						130.30		286.40

				130		480		150						273.17		311.00

				140				128						137.60		306.30

				107				160

				150				138

				134				144

		total		1303		1639		1376

		avg.		130.30		273.17		137.60

				Caff

				uninjected WT (n=10)		bbs6 MO (n=6)		bbs6 MO+RNA 100ng (n=10)

				251		300		315

				260		320		308

				270		326		330

				270		340		304

				278		300		330

				290		280		318

				298				348

				300				300

				317				270

				330				240

		total		2864		1866		3063

		avg.		286.4		311		306.3





7-11-05

		0

		0

		0

		0

		0



Treatment

% KV abnormality

zbbs6 RNA rescue



7-18-05

		0

		0

		0
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Summary 7-11, 18&28

				KV fine		R. KV		No KV		total		% KV defect

		uninjected WT (n=64)		63		1		0		64		1.56

		bbs6 MO (n=43)		30		13		0		43		30.23

		bbs6 MO+RNA 50ng (n=29)		27		2		0		29		6.90

		Ctrl MO+RNA 50ng (n=52)		50		2		0		52		3.85

		bbs6 MO+RNA 50ng (n=29)		12 CE defect

		Ctrl MO+RNA 50ng (n=52)		10 CE defect

		Melanosome assay

		Epi

				bbs6 MO (n=10)		bbs6 MO+RNA 50ng (n=12)		Ctrl MO+RNA 50ng (n=10)

				120		240		120						Epi		Caff

				330		100		128						236.10		307.80

				218		111		118						130.75		323.92

				240		120		150						111.10		325.70

				180		140		100

				348		186		70

				360		100		75

				120		134		180

				228		160		68

				217		150		102

						128

						124

		total		2361		1569		1111

		avg.		236.1		130.75		111.1

		Caff

				bbs6 MO (n=10)		bbs6 MO+RNA 50ng (n=12)		Ctrl MO+RNA 50ng (n=10)

				330		320		320

				347		300		310

				310		331		308

				286		320		314

				320		340		340

				260		313		358

				240		320		380

				312		310		284

				326		308		298

				347		355		345

						330

						340

		total		3078		3887		3257

		avg.		307.80		323.92		325.70





Summary 7-11, 18&28
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Stats

		KV defect

														bbs6 MO+RNA 100ng (n=32)		26		2		4		32		18.75

		injection 7-18-05

				KV fine		R. KV		No KV		total		% KV defect				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=64)		63		1		0		64		1.56		uninjected WT (n=101)		100		1		0		101		0.99

		bbs6 MO (n=43)		30		13		0		43		30.23		Ctrl MO+RNA (n=111)		107		4		0		111		3.60

		bbs6 MO+RNA 50ng (n=29)		27		2		0		29		6.90		bbs6 MO (n=74)		50		20		4		74		32.43

		Ctrl MO+RNA 50ng (n=52)		50		2		0		52		3.85		bbs6 MO+RNA 50ng (n=122)		110		12		0		122		9.84

		bbs6 MO+RNA 50ng (n=29)		12 CE defect

		Ctrl MO+RNA 50ng (n=52)		10 CE defect

		injection 7-11-05

				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=37)		37		0		0		37		0.0

		bbs6 MO (n=32)		20		7		4		31		35.5

		bbs6 MO+RNA 100ng (n=31)		26		2		4		32		18.8

		bbs6 MO+RNA 50ng (n=43)		36		7		0		43		16.3

		Ctrl MO+RNA 100ng (n=30)		29		1		0		30		3.3

		injection 7-28-05

				KV fine		R. KV		no KV		total		% KV defect

		bbs6 MO (n=74)		50		20		4		74		32.43

		bbs6 MO+RNA 50ng (n=50)		47		3		0		50		6.0

		Ctrl MO+RNA 50ng (n=29)		28		1		0		29		3.4

		summary 7-11 to 7-28

				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=101)		100		1		0		101		0.99

		Ctrl MO+RNA (n=111)		107		4		0		111		3.60

		bbs6 MO (n=74)		50		20		4		74		32.43

		bbs6 MO+RNA 100ng (n=32)		26		2		4		32		18.75

		bbs6 MO+RNA 50ng (n=122)		110		12		0		122		9.84

		Melanosome Transport

		Epi

				uninjected WT (n=16)		bbs6 MO (n=10)		bbs6 MO+RNA 50ng (n=27)		Ctrl MO+RNA 50ng (n=26)

				120		120		240		120

				132		330		100		128

				145		218		111		118

				127		240		120		150

				118		180		140		100

				130		348		186		70

				140		360		100		75

				107		120		134		180

				150		228		160		68

				134		217		150		102

				105				128		138

				132				124		136

				100				100		103

				90				132		180

				93				135		76

				95				122		98

								138		67

								93		114

								148		108

								140		80

								156		130

								70		152

								108		168

								144		69

								119		130

								95		140

								148

		total		1918		2361		3541		3000

		avg.		119.88		236.10		131.15		115.38

		Std. Dev.		19.34		86.65		33.05		34.63

		Std. Error		4.83		27.40		6.36		6.79
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		0		4.8346621737		4.8346621737

		0		27.4001013786		27.4001013786

		0		6.3597522985		6.3597522985

		0		6.7907350736		6.7907350736
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		KV																KV fine		R. KV		no KV		total		% KV defect

				KV fine		R. KV		no KV		total		% KV defect				uninjected WT (n=101)		100		1		0		101		1.0

		uninjected WT (n=101)		100		1		0		101		0.99				Ctrl MO+RNA (n=82)		79		3		0		82		3.7

		Ctrl MO+RNA 50ng (n=82)		79		3		0		82		3.66				bbs6 MO+RNA (n=122)		110		12		0		122		9.8

		bbs6 MO (n=74)		50		20		4		74		32.43				bbs6 MO        (n=74)		50		20		4		74		32.4

		bbs6 MO+RNA 100ng (n=32)		26		2		4		32		18.75

		bbs6 MO+RNA 50ng (n=122)		110		12		0		122		9.84

		Melanosome assay

		Epi

				uninjected WT (n=10)		bbs6 MO (n=16)		bbs6 MO+RNA 100ng (n=10)		bbs6 MO+RNA 50ng (n=12)		Ctrl MO+RNA 50ng (n=10)

				1303		1639		1376		1569		1111

						2361

		total		1303		4000		1376		1569		1111

		avg.		130.3		250		137.6		156.9		111.1

		Epi		uninjected WT (n=16)		bbs6 MO (n=10)		bbs6 MO+RNA 100ng (n=10)		bbs6 MO+RNA 50ng (n=27)		Ctrl MO+RNA 50ng (n=26)

		total		1918.00		2361.00		1376.00		3541.00		3000.00

		avg.		119.88		236.10		137.60		131.15		115.38

		Std. Dev.		19.34		86.65		17.20		33.05		34.63

		Std. Error		4.83		27.40		5.44		6.36		6.79
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		0		4.8346621737		4.8346621737

		0		27.4001013786		27.4001013786

		0		5.4389541478		5.4389541478

		0		6.3597522985		6.3597522985

		0		6.7907350736		6.7907350736
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		Epi Assay

				uninjected WT (n=26)		Control MO+RNA (n=36)		bbs6 MO+RNA (n=39)		bbs6 MO             (n=26)

		total		53.7		68.5		87.2		106.0

		Avg.		2.1		1.9		2.2		4.1

		Std. Dev.		0.29		0.58		0.58		1.53

		Std. Error		0.06		0.10		0.09		0.30

				KV fine		R. KV		no KV		total		% KV defect

		uninjected WT (n=101)		100.0		1.0		0.0		101.0		1.0

		Control MO+RNA (n=82)		79.0		3.0		0.0		82.0		3.7

		bbs6 MO+RNA (n=122)		110.0		12.0		0.0		122.0		9.8

		bbs6 MO        (n=74)		50.0		20.0		4.0		74.0		32.4





		uninjected WT (n=26)		0.0577522481		0.0577522481

		Control MO+RNA (n=36)		0.0960365787		0.0960365787

		bbs6 MO+RNA (n=39)		0.0935508108		0.0935508108

		bbs6 MO             (n=26)		0.3005478506		0.3005478506



Treatment

Avg. Time of Response (min)

2.0647435897

1.9032407407

2.2367521368
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				Epi Assay

				uninjected WT (n=26)		Ctrl MO+RNA 50ng (n=36)		bbs6 MO (n=26)		bbs6 MO+RNA 100ng (n=10)		bbs6 MO+RNA 50ng (n=39)

				120		120		166		140		240						Stats with uninjected WT										Stats with bbs6 MO

				132		128		345		160		100						t-Test: Two-Sample Assuming Unequal Variances										t-Test: Two-Sample Assuming Unequal Variances

				145		118		195		120		111

				127		150		227		106		120								uninjected WT		bbs6 MO								bbs6 MO		bbs6 MO+RNA 100ng

				118		100		226		130		140						Mean		123.8846153846		244.6538461538						Mean		244.6538461538		137.6

				130		70		480		150		186						Variance		312.1861538462		8454.7953846154						Variance		8454.7953846154		295.8222222222

				140		75		120		128		100						Observations		26		26						Observations		26		10

				107		180		330		160		134						Hypothesized Mean Difference		0								Hypothesized Mean Difference		0

				150		68		218		138		160						df		27								df		29

				134		102		240		144		150						t Stat		-6.5768498664								t Stat		5.6836964473

				120		120		180				128						P(T<=t) one-tail		0.0000002349								P(T<=t) one-tail		0.0000019028

				132		128		348				124						t Critical one-tail		1.703288423								t Critical one-tail		1.6991269956

				145		118		360				240						P(T<=t) two-tail		0.0000004698								P(T<=t) two-tail		0.0000038057

				127		150		120				100						t Critical two-tail		2.051830493								t Critical two-tail		2.0452296111

				118		100		228				111

				130		70		217				120						t-Test: Two-Sample Assuming Unequal Variances										t-Test: Two-Sample Assuming Unequal Variances

				140		75		120				140

				107		180		330				186								uninjected WT		bbs6 MO+RNA 100ng								bbs6 MO		bbs6 MO+RNA 50ng

				150		68		218				100						Mean		123.8846153846		137.6						Mean		244.6538461538		134.2051282051

				134		102		240				134						Variance		312.1861538462		295.8222222222						Variance		8454.7953846154		1228.7462887989

				105		138		180				160						Observations		26		10						Observations		26		39

				132		136		348				150						Hypothesized Mean Difference		0								Hypothesized Mean Difference		0

				100		103		360				128						df		17								df		30

				90		180		120				124						t Stat		-2.1267515473								t Stat		5.8480995088

				93		76		228				100						P(T<=t) one-tail		0.0241913012								P(T<=t) one-tail		0.0000010667

				95		98		217				132						t Critical one-tail		1.7396067156								t Critical one-tail		1.6972608511

						67						135						P(T<=t) two-tail		0.0483826024								P(T<=t) two-tail		0.0000021333

						114						122						t Critical two-tail		2.1098155586								t Critical two-tail		2.0422724494

						108						138

						80						93

						130						148						t-Test: Two-Sample Assuming Unequal Variances										t-Test: Two-Sample Assuming Unequal Variances

						152						140

						168						156								uninjected WT		bbs6 MO+RNA 50ng								bbs6 MO		Ctrl MO+RNA 50ng

						69						70						Mean		123.8846153846		134.2051282051						Mean		244.6538461538		114.1944444444

						130						108						Variance		312.1861538462		1228.7462887989						Variance		8454.7953846154		1195.303968254

						140						144						Observations		26		39						Observations		26		36

												119						Hypothesized Mean Difference		0								Hypothesized Mean Difference		0

												95						df		59								df		30

												148						t Stat		-1.5645498115								t Stat		6.8912667507

		total		3221		4111		6361		1376		5234						P(T<=t) one-tail		0.0615184192								P(T<=t) one-tail		0.0000000596

		Avg.		123.88		114.19		244.65		137.60		134.21						t Critical one-tail		1.6710930326								t Critical one-tail		1.6972608511

		Std. Dev.		17.67		34.57		91.95		17.20		35.05						P(T<=t) two-tail		0.1230368384								P(T<=t) two-tail		0.0000001191

		Std. Error		3.47		5.76		18.03		5.44		5.61						t Critical two-tail		2.0009953612								t Critical two-tail		2.0422724494

																		t-Test: Two-Sample Assuming Unequal Variances

		In Minute unit

																				uninjected WT		Ctrl MO+RNA 50ng						Stats with Control MO+RNA

				uninjected WT (n=26)		Ctrl MO+RNA 50ng (n=36)		bbs6 MO (n=26)		bbs6 MO+RNA 100ng (n=10)		bbs6 MO+RNA 50ng (n=39)						Mean		123.8846153846		114.1944444444						t-Test: Two-Sample Assuming Unequal Variances

				2.00		2.00		2.77		2.33		4.00						Variance		312.1861538462		1195.303968254

				2.20		2.13		5.75		2.67		1.67						Observations		26		36								Ctrl MO+RNA 50ng		bbs6 MO

				2.42		1.97		3.25		2.00		1.85						Hypothesized Mean Difference		0								Mean		114.1944444444		244.6538461538

				2.12		2.50		3.78		1.77		2.00						df		55								Variance		1195.303968254		8454.7953846154

				1.97		1.67		3.77		2.17		2.33						t Stat		1.4411658263								Observations		36		26

				2.17		1.17		8.00		2.50		3.10						P(T<=t) one-tail		0.0776036413								Hypothesized Mean Difference		0

				2.33		1.25		2.00		2.13		1.67						t Critical one-tail		1.6730339658								df		30

				1.78		3.00		5.50		2.67		2.23						P(T<=t) two-tail		0.1552072827								t Stat		-6.8912667507

				2.50		1.13		3.63		2.30		2.67						t Critical two-tail		2.0040447694								P(T<=t) one-tail		0.0000000596

				2.23		1.70		4.00		2.40		2.50																t Critical one-tail		1.6972608511

				2.00		2.00		3.00				2.13																P(T<=t) two-tail		0.0000001191

				2.20		2.13		5.80				2.07																t Critical two-tail		2.0422724494

				2.42		1.97		6.00				4.00

				2.12		2.50		2.00				1.67																t-Test: Two-Sample Assuming Unequal Variances

				1.97		1.67		3.80				1.85

				2.17		1.17		3.62				2.00																		Ctrl MO+RNA 50ng		bbs6 MO+RNA 100ng

				2.33		1.25		2.00				2.33																Mean		114.1944444444		137.6

				1.78		3.00		5.50				3.10																Variance		1195.303968254		295.8222222222

				2.50		1.13		3.63				1.67																Observations		36		10

				2.23		1.70		4.00				2.23																Hypothesized Mean Difference		0

				1.75		2.30		3.00				2.67																df		31

				2.20		2.27		5.80				2.50																t Stat		-2.9538648677

				1.67		1.72		6.00				2.13																P(T<=t) one-tail		0.0029713091

				1.50		3.00		2.00				2.07																t Critical one-tail		1.6955187421

				1.55		1.27		3.80				1.67																P(T<=t) two-tail		0.0059426182

				1.58		1.63		3.62				2.20																t Critical two-tail		2.0395134384

						1.12						2.25

						1.90						2.03																t-Test: Two-Sample Assuming Unequal Variances

						1.80						2.30

						1.33						1.55																		Ctrl MO+RNA 50ng		bbs6 MO+RNA 50ng

						2.17						2.47																Mean		114.1944444444		134.2051282051

						2.53						2.33																Variance		1195.303968254		1228.7462887989

						2.80						2.60																Observations		36		39

						1.15						1.17																Hypothesized Mean Difference		0

						2.17						1.80																df		73

						2.33						2.40																t Stat		-2.4875905761

												1.98																P(T<=t) one-tail		0.0075725898

												1.58																t Critical one-tail		1.6659962243

												2.47																P(T<=t) two-tail		0.0151451795

																												t Critical two-tail		1.9929970974

		total		53.68		68.52		106.02		22.93		87.23

		Avg.		2.06		1.90		4.08		2.29		2.24

		Std. Dev.		0.29		0.58		1.53		0.29		0.58

		Std. Error		0.06		0.10		0.30		0.09		0.09

																				uninjected WT (n=26)		Control MO+RNA (n=36)		bbs6 MO+RNA (n=39)		bbs6 MO             (n=26)

																		total		53.68		68.52		87.23		106.02

																		Avg.		2.1		1.9		2.2		4.1

																		Std. Dev.		0.29		0.58		0.58		1.53

																		Std. Error		0.06		0.10		0.09		0.30
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