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3.9 B0464.3.1 nip-36

3.9 T14B4.7.2 No details

3.9 ZK899.4 tba-8

3.9 C17F4.2 Unnamed protein
3.9 T28D6.3 No data available
3.9 T14B1.1.1 No data available
3.9 F32H2.6 Fatty acid synthase
3.9 C14F11.6 No data available
3.8 F43C9.1 Having F-box
3.8 F58H1.2 No data available
3.8 C40H1.7 Lipase

3.8 R07G3.6 No data available
3.7 F25D1.3 No data available
3.7 F49D11.6 Sulphotransferase
3.7 C45B11.2 No data availabie
3.7 R09B5.6.2 hacd-1

3.6 C04F6.5 dhs-27

3.6 F59D6.3 Aspartyl protease
3.6 Y54E10BL.3 No data available
3.5 T26E4.5 Glycosyltransferase
3.5 K08C7.5 fmo-2

3.5 C16C4.4 math-14

3.5 F19H8.2 No data available
3.5 F56B3.1 col-103

3.5 F37B1.8 gst-19

3.4 C44H4.3 sym-1

3.4 B0O511.1 fkb-7

3.4 K08B12.1 Lipase

3.4 C39E9.2 Defence-related
3.4 R90.3 Uncharacterized
3.4 H14E04.1 SAM-dependent methyltransferase
3.4 F28D1.5 thn-2

3.4 C33H5.2 Extracellular protein
3.4 YS55D5.6 No details

3.4 ZK783.1 fbn-1

3.3 CO9F12.2 No data available
3.3 RO6F6.7 No data available
3.3 F115.8 No details

3.3 F46C8.6 dpy-7

3.3 F137.12 No details

3.3 F22F1.1.2 No details

3.3 F16F9.2 dpy-6

3.3 Y73E7.8 No details

3.3 T15B7.4 col-142

3.2 T19C3.3 No details

3.2 C16E9.1 Coagulation factors
3.2 T02B5.1 Carboxylesterase
3.2 F52B11.3.2 No details

3.2 K02G10.7 agp-8

3.2 C28C12.4 Predicted alpha-helical protein
3.2 ZK666.6 clec-60

3.2 TO9F5.1 Galactosyltransferases
3.2 C45G9.6 No data available
3.2 F21C10.4 Uncharacterized
3.2 C14C6.4 nhr-155

3.2 F31F4.11 No data available
3.2 KO3H6.4 No data available
3.2 C31H2.2 dpy-8

3.2 FO1E11.4 tsp-16

3.2 K02E10.4 No data available
3.2 B0238.12 Protease inhibitor
3.1 T22H6.5 abf-5

3.1 Y46H3.3 No details
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3.1 T24F1.5 No data available
3.1 CO3H5.1 clec-10

3.1 Y48E1B.8 Uncharacterized
3.1 Y41G9.2 No details
3.1 C05D11.6 nas-4

3.1 F57H12.6 Unnamed

3.1 T06G6.6 No data available
3.0 JC8.12.1 No details
3.0 W0712.7.1 No details
3.0 F12F6.9 col-128

3.0 ZC449.2 Unnamed

3.0 Y41G9.5 No details
3.0 CO5E11.5 amt-4

3.0 F35G2.5 No data available
3.0 T14B4.6 dpy-2

3.0 C556.4 No details
3.0 M03B6.3 No data available
3.0 F23H12.8 fipr-1

3.0 TO061.1 No details
3.0 ZK75.1 ins-4

3.0 R148.7 No data available
3.0 Y46H3B.2 C-type lectin
3.0 W04G3.2.2 No details
3.0 F15D3.8 Uncharacterized
3.0 F18C5.5 No data available
3.0 T21D12.2 dpy-9

2.9 Y64H9.2 No details
2.9 R135.10 No details
2.9 2C47.7 fbxa-151

2.9 FO9F9.2 Unnamed

2.9 Y49G5.1 No details
2.9 F2812.2 No details
2.9 M163.3 his-24

2.9 F179.3 Histine H1
2.9 Y15E3.1.1 No details
2.9 F41G3.10 Secreted surface protein
2.9 Y47D7.5 No details
2.9 C01G6.1.1 No details
2.9 ZK669.2 Lysosomal thiol reductase
2.9 Y57E12B.3 Triglyceride lipase-cholesterol esterase
2.8 Y54G11.7.2 No details
2.8 F5511.5 No details
2.8 T10B11.1 pchd-1

2.8 Y37D8.4 No details

2.8 H19M22.3 Matrix metalloproteases
2.8 C29E6.5 nhr-43

2.8 ZK836.1 lon-3

2.8 C29E6.1 let-653

2.8 K12G11.3.3 No details
2.8 C01F1.3.2 No details
2.8 F14F3.4 No data available
2.8 C09G5.5 col-80

2.8 ZK1290.12 wrt-1

2.8 Y37D8.3 No details
2.8 F45E1.6.1 his-71

2.7 F19C7.7 col-110

2.7 K09C4.5 Permease
2.7 C23H3.9¢ Uncharacterized
2.7 ZK1098.11 No data available
2.7 Y512D.11 No details

2.7 2C328.1.1 No details

2.7 H41C03.1 SEC14 and related proteins
2.7 Y43C5.3 No details
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2.7 F31F4.15 fbxa-72

2.7 F55F8.1.1 ptr-10

2.7 F11C7.3 vap-1

2.7 C1l1H1.1 GENE KILLED

2.7 Y63D3.3 No details

2.7 F46F3.3 No data available

2.7 F11C7.7 No data available

2.7 W07B8.4 Cathepsin L

2.7 F10D7.3 Glutaredoxin and related proteins

2.7 F35D2.2 Unnamed

2.7 Y46H3B.1 C-type lectin

2.7 F52E4.6 wrt-2

2.7 Y46G5.22 No details

2.7 T14B4.7 dpy-10

2.6 Y46H3.2 No details

2.6 F42G9.2 cyn-6

2.6 H06001.3 ctg-1

2.6 C15F1.2 No data available

2.6 B0454.5 No data available

2.6 F468.7 No details

2.6 F22H10.3.1 No details

2.6 C03G6.13 tag-293

2.6 F5512.6 No details

2.6 T27E4.8 hsp-16.1

2.6 F54D8.1.1 dpy-17

2.6 2C434.3 Unnamed

2.6 F35B12.3 No data available

2.6 R11G11.6 Alpha-helical protein

2.6 R0O9B5.8 cnc-3

2.6 C54C8.4 Glycosyltransferase

2.6 C45G7.3 Unnamed

2.6 F47B10.5 No data available

2.6 Z2K1127.10.2 Cystathionine beta-lyases/
_cystathionine gamma synthases

2.6 F42F12.3 Steroid reductase

2.5 TO1C4.1 Chitinase

2.5 CO8E3.1 Unnamed

2.5 C14C6.2 Secreted surface protein

2.5 F59B10.5 No data available

2.5 C05E4.3 srp-1

2.5 w018.3 No details

2.5 B0041.3 Peptidoglycan-binding protein

2.5 C48E7.1 No data available

2.5 C10F3.2 dhs-16

2.5 Y54F10M.6 No details

2.5 F15B9.1 far-3

2.5 Y22D7L.9 No details

2.5 F57B10.14.2 No data available

2.5 ZK673.1 Secreted surface protein

2.5 F52E1.7 hsp-17

2.5 TO9F5.9 clec-47

2.5 C02F12.3.2 No data available

2.5 F13D11.2 hbl-1

2.5 C45B2.5.1 gin-1

2.5 F19C7.4 Hydrolytic enzyme

2.5 ZK1320.4 cyp-13A10

2.5 Y73B6BL.24.1 Acid phosphatases

2.4 F56H9.2.2 No data available

2.4 WO07B8.5 cpr-5

2.4 F414.1 No details

2.4 F32E10.3 Lipoprotein receptors

2.4 F37C12.3.2 oxidoreductase

2.4 RO8ES.2¢ Cystathionine beta-synthase
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Z2C449.1 Unnamed
F22D6.1 kin-14
T03G6.1 No data available
C45G7.5 cdh-10
F08B6.2.1 No details
FO01G10.6 Unnamed
RO8ES.2 Cystathionine beta-synthase
F13B9.2 Unnamed
E04D5.4 Secreted surface protein
F381.5 No details
MO05D6.9 No data available
RO8ES.2c Cystathionine beta-synthase
C34F6.1 Serine proteinase inhibitor
F325.4 No details
W03C9.4 lin-29
T20F5.4.1 No details
WO3F11.5 No data available
W02G9.4 Procollagen C-endopeptidase enhancer
F11C7.2 Zinc metalloprotein
F20G2.3 SEC14 and related roteins
RO1H10.4 Unnamed
C23H3.2 No data available
C32D5.12 Dehydrogenase
T27E4.3 hsp-16.48
W07B8.1 Cathepsin L
RO7E3.4 Mitochondrial ATP/ADP carriers
F10D2.2 ugt-39
B0205.4 Homolog of FUT1
WO0111.5 No details
B0205.3 rpn-10
Y51F10.7 No detaiis
H04M03.4 _glf-1
TO8B1.6 acyl-CoA synthetases
F19C7.2 Hydrolytic enzyme
Y10211.6 No data available
C05D9.8 No details
EQ3H4.10 clec-17
C26F1.5 grl-10
W04G3.1 No details
ZK377.1 wrt-6
F355.5 No data available
C44E12.1 Metalloexopeptidases
W0712.6 No data available
Y105E8B.9 GUSB
C14B9.2.1 Protein disulfide isomerase
ZK1290.5 Aldo/keto reductase
C52D10.1 No details
K10B2.2.1 No data available
W08G11.1 Uncharacterized
K1iD12.7 KU family
F40F4.4 lbp-3
Y38H8.1 No data available
M03D4.4.2 No data available
T04B2.3 No details
C11H1.5 No details
RO7E3.6 No details
C50H11.15 cyp-33C9
F47G4.3 gpdh-1
Y40D12.2 No data available
K09G1.1 Chemokine-like
Y47H9C.5 dnj-27
C12C8.1 hsp-70
M60.2.3 Placental protein 11
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1.5 Y39E4B.1 abce-1

1.5 T06D8.10.1 No data available
1.5 C38C6.6.2 tag-297

1.5 T17H7.7 No details

1.5 F28G4.1 cyp-37B1

1.5 Y53F4B.28 ptr-20

1.5 F48F7.7 Thioredoxin binding protein
1.5 T10E10.4 Fibrillins

1.5 Y70D2.1 No data available
1.5 F35E12.5 No details

1.5 Y82E9BL.8 fbxa-5

1.5 Y119D3B.17.2 No data available
1.5 Y39G8B.10 No details
1.5 F14E5.5 Triacylglycerol lipase
1.5 T10B5.5 Chaperonin complex component
1.5 F55B11.4.1 No data available
1.5 Y42G9.1 No data available
1.5 T12D8.5. No data available
1.5 T22E5.3 Fibronectin
1.5 F53B2.8 No details
1.5 F21F8.4.1 Aspartyl protease
1.4 F41D9.3 wrk-1

1.4 F53F1.4 Unnamed

1.4 F26H11.2.2 No data available
1.4 ZK892.1 lec-3

1.4 R04B5.3 nhr-205

1.4 K073.2 No data available
1.4 Y38E10.18 No data available
1.4 F55H12.4.2 No data available
1.4 F57C12.1 nas-38

1.4 Y105C5B.21.1 No data available
1.4 T25D10.4 No details
1.4 F21E9.3 Uncharacterized
1.4 F19H8.1.1 No details

1.4 F13H10.1 No details

1.4 Y71H10B.1c IMP-GMP specific 5’-nucleotidase
1.4 D2021.2 tag-233

1.4 F26H11.2.1 No data available
1.4 MO1H9.1 Thioredoxin, nucleoredoxin
14 C25D7.4 fbxa-82

1.4 F43E2.1.2 No data available
1.4 K09E10.2 O-acyltransferase
1.4 F35G12.3 sel-5

1.4 WO06B3.2 sma-5

1.4 F16C3.2 Unnamed

1.4 F25B5.3c.2 Uncharacterized
1.4 K08C9.4 col-65

1.4 C14F5.3c tnt-3

1.4 F29G9.4 fos-1

1.4 Y66H1B.2.2 No data available
1.4 T095.1 No data available
1.4 C34D4.15 col-113

1.4 C26F1.2 cyp-32A1

1.4 D2085.1 pyr-1

1.4 T07G12.5.1 No data available
14 T07C4.5.3 No data available
1.4 F49F1.5.1 No data available
1.4 C26C6.3 nas-36

1.4 RO5H10.1 Uncharacterized
1.4 C16D9.4 Unnamed

1.4 F53G12.7 col-45

1.4 T25E4.1 Unnamed

1.4 F47B10.9 Unnamed
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1.4 W06B3.2 sma-5

1.4 F533.4 No data available
1.4 T25F10.3.2 Fibrillins

1.4 C06G8.2 opt-1

1.4 Y77E11.14 No data available
1.4 C183.5c No data available
1.4 Y87G2.5.1 No data available
1.4 F07C3.9 No details
1.4 F34D10.4 Unnamed

1.4 C18H9.5 Permease
1.4 ZK1193.5.1 No data available
1.4 Y49E10.19 ani-1

1.4 T10B5.5.1 No data available
1.4 Y47G6.19 No data available
1.4 ZK909.3 Phospohydrolase/synthase
1.4 Y6B3B.10 lagr-1

1.4 ZCA455.5 ugt-4

1.4 FO1D4.1 ugt-43

1.4 C24G6.7 gri-1

1.4 T20F5.7 E3 ubiquitin ligase
1.4 F43E2.8.3 No data available
1.4 Y37B11.1 No data available
1.4 WO01B11.5 pgn-72

1.4 Y53C12B.3 nos-3

1.4 C34H4.4 col-107

1.4 E01G6.1.1 No data availabie
1.4 F59E12.9 No details

1.4 C05E4.9.2 No data available
1.4 TO4F8.4 Cuticulin precursor
1.4 C43F9.5 Fibrillins

1.4 F35B12.7.1 nlp-24

1.4 F26B1.4 col-58

1.4 F55G11.4 Uncharacterized
1.4 ZK682.5 Leucine rich protein
1.4 C40H5.4 lact-7

1.4 R119.7 rnp-8

1.4 ZK792.4 Ankyrin repeats
1.4 B0024.2 col-150

1.4 F47G4.7.1 smd-1

1.4 B0310.6 Unnamed

1.4 WO05E7.3 grd-13

1.4 Y47G6.18 No data available
1.4 M(038.2 No data available
1.4 Y22D7L.8 No data available
1.4 K10C2.5 grl-6

1.4 F58G1.1 elF-2C

1.4 C34H4.4 col-107

1.4 TOG6E4.6 col-146

1.4 TO3F6.4 No details
1.4 ZK84.1 No details
1.4 F14H12.1 col-165

1.4 WO07E6.3 Uncharacterized
1.4 F55C10.3 col-155

1.4 F213.3 No data available
1.4 Y39H10.1 No data available
1.4 Y37D8.1 No data available
1.4 W01iB11.4 GENE KILLED
1.4 F49E12.12 No details

1.4 RO8E3.4 Zn-finger

1.4 T28C6.1 grsp-2

1.4 C0411.1 No data available
1.4 Y10211.7 No data available
1.4 T20G5.1 chc-1
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1.4 Y80D3.1 No data available
1.4 w02D7.11 No details

1.4 Ci6D9.1 Unnamed

1.4 w07B3.2d.2 __gei-4

1.4 T22H2.5 scrm-1

1.4 TO01B10.2 grd-14

1.4 T06D8.1 No details

1.4 CO8F11.13.1 O-acyltransferase
1.4 F28F5.6 No details

1.4 Y43E12.2 No data available
1.4 C37H5.9¢.2 nas-9

1.4 Y4C6B.3 Permease

1.4 C34F6.2 col-178

1.4 C10H11.3 ugt-25

1.4 R131.2 No data available
1.4 KO3H1.3 Uncharacterized
1.4 F55C12.1 Centrosomal protein Nuf
1.4 C14F5.3c tnt-3

14 T10E10.6 col-170

1.4 Y47D3B.6 No details
1.4 F43G9.3 Mitochondrial solute carrying protein
1.4 C53B4.5 col-119

1.4 F18E9.3 No details

1.4 C01G6.6 tag-165

1.4 F41E6.11 No details

1.4 W01G7.1.1 No data available
1.4 Y65B4BR.6 grl-16

1.4 F327.5¢ No data available
1.3 C07D10.4 nas-7

1.3 Y97E10C.1.1 No details

1.3 TO01C3.11 No details

1.3 2C373.7 col-176

1.3 F39D8.1 pgn-36

1.3 F38B7.1.1 No data available
1.3 F45H7.4 prk-2

1.3 Y49C4.8.2 No data available
1.3 F57B1.3 col-159

1.3 B0034.1 No details

1.3 F10D11.6.1 No data available
1.3 B0222.6 col-144

1.3 Y54G2.11.2 No data available
1.3 Y54G2.11.5 No data available
1.3 Z2C434.9 Zinc carboxypeptidase
1.3 F02D8.4 No details

1.3 F58F6.1 col-104

1.3 Y54E10BL.2 col-48

1.3 F325.2 No data available
1.3 F28H7.8 SEC14 and related proteins
1.3 C10C5.2 No details
1.3 F57B7.3 col-156

1.3 Y49C4.8.2 No data available
1.3 F11G11.12 col-73

1.3 F14B4.2.1 No data available
1.3 C02D4.1 No details

1.3 ZK617.2 Triacylglycerol lipase
1.3 F20B10.3 No details
1.3 Y54F10M.2 No data available
1.3 F17H10.2 Unnamed

1.3 R135.6 No data available
1.3 ZK1010.4 Fibronectin
1.3 H21P03.3 sms-1

1.3 B0218.2.3 No data available
1.3 Y38C1B.3 No data available

123




M.Sc. Thesis- Katyayani Joshi McMaster University- Biology

1.3 R0610.4 No data available

1.3 T25B9.7 ugt-54

1.3 F45G2.1 nas-1

1.3 Y65B4BR.6 grl-16

1.3 T18H9.1 grd-6

1.3 T23H4.3 nas-5

1.3 F54D1.3 col-127

1.3 W022.3 No data available

1.3 F11G11.12 col-73

1.3 C54D10.10 KU family

1.3 WO05B2.1 col-94

1.3 Y37H2.11 No data available

1.3 K02E7.6 Uncharacterized

1.3 ZK180.5 No details

1.3 Y69H2.3d.2 Fibrillins

1.3 Y43F8C.20 grsp-1

1.3 F33D11.3 col-54

1.3 C33G3.3 Igc-21

1.3 C17C3.12c.1 acdh-2

1.3 C17C3.12 acdh-2

1.3 T24B8.5 No details

1.3 F45D11.14 Uncharacterized

1.3 Y71G12B.26 No details

1.3 K01iD12.5 No details

1.3 B0545.1 Triacylglycerol lipase

1.3 T19C9.5 Defence-related

1.3 F53E4.1.1 No data available

1.3 Y95B8.1 No data available

1.3 Y77E11.12 No data available

1.3 F15D3.3 col-66

1.3 FO8E10.7 Defence-related

1.3 C29F4.1 col-125

1.3 FO8F3.7 cyp-14A5

1.3 C06E1.3 Uncharacterized

1.3 T21E8.2 pgp-7

1.3 F54C1.1 UDP-glucuronosyl and UDP-glycosyl
transferase

1.3 T21D11.1 Matrix metalloproteases

1.3 ZK270.1.2 No data availabie

1.3 T22C8.6 No details

1.3 T28C6.6 col-3

1.3 C15F1.1 Uncharacterized

1.3 T21E8.2 _pap-7

1.3 R135.3 No data available

1.3 FO9F7.8 nspb-12

1.3 K07B1.8 No details

1.3 K04C2.5 No details

1.3 F25G6.6 nrs-2

1.3 K09C8.7 No details

1.3 C10C5.3 Metalloexopeptidases

1.3 T28C12.6 Unnamed

1.3 F25B5.3 Nucleotidase ortholog

1.3 T10H4.10 cyp-34A1

1.3 Y6E2.4 No data available

1.3 F22E10.3.1 No data available

1.3 C03B1.7 No details

1.3 Y38E10.19 No data available

1.3 T21C9.9 No details

1.3 T10E10.5 col-169

1.2 Y2H9.3 No data available

1.2 WOSE12.2 unnamed

1.2 ZK180.5.2 No data available

1.2 C037.4 No data available
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1.2 T10E10.2.1 col-167

1.2 C037.7 No details

1.2 B0334.13 No details
1.2 C465.3 No data available
1.2 R0O7B1.9 No details

1.2 T10H4.11 cyp-34A2

1.2 Y95B8.2 No data available
1.2 C54D2.4.3 No data available
1.2 M195.1 col-77

1.2 C037.8 No data available
1.2 H0610.1 No data available
1.2 CO9H5.2 ATPase

1.2 T10E10.6 col-170

1.2 ZK180.5¢c No details

1.2 CO2F12.5 Homeobox protein
1.2 F42C5.7 _grl-4

1.2 T21B4.2 col-85

1.2 CO5E7.2 unnamed

1.2 Y486B.2 No data available
1.2 C44C10.1 col-180

1.2 T2411.3 No data available
1.2 Y47D7.13.1 No data available
1.2 ZK1307.2 No details
1.2 C42D4.3 Fibronectin
1.2 C26F1.1 No details

1.2 WO3F8.6 No details

1.2 F45D11.2 No details
1.2 WO05B2.5 col-93

1.2 R07G3.2 Triacylglycerol lipase
1.2 CO9H5.2 ATPase

1.2 C09G5.4 col-39

1.2 F35B12.4 KU family

1.2 ZK430.8 mit-7

1.2 K10H10.10 No details

1.2 Y4C6B.2 Amino acid transporters
1.2 T057.1 No data available
1.2 HO04M03.2 nspb-6

1.2 F52B11.4 col-133

1.2 TO7H6.3.2 No data available
1.2 FO8G5.4 col-130

1.2 K10H10.4 No details
1.2 WO05B2.6 col-92

1.1 Z2C168.5 grl-21

1.1 F09G8.6 col-91

1.1 F35B3.4 Fibronectin
1.1 CO6E8.5 BPI/LLBP/CETP family protein
1.1 KO7E1.1 No details

1.1 KO8E3.1.1 No data available
1.1 FO7F6.5 Unnamed

1.1 C29F3.3 Unnamed
1.1 F15H10.2 col-13

1.1 F15H10.2 col-13

* The sequence names mentioned in bold alphabets, are the gene targets that have been
mentioned more than once in the above table. These genes have been consistently found
as hda-1 targets in all the four sets of microarray data that we obtained, but the fold
change in their expression was found to vary from one set of data to another. Various
entries for same gene represent the different fold changes that we obtained.
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Collagens:
Fold Gene Regulation | Fold Gene Regulation
change change
7.8 B0024.1 up 1.4 B0024.2 down
6.3 D2023.7 up 1.4 C34H4.4 down
4.9 F44G3.10 up 1.4 TO6E4.6 down
4.5 F14F7.1.1 up 1.4 F14H12.1 down
3.9 ZK899.4 Up 1.4 F55C10.3 down
3.5 F56B3.1 up 1.4 C34F6.2 down
3.4 ZK783.1 up 1.4 C14F5.3c down
3.3 F46C8.6 up 1.4 T10E10.6 down
3.3 F16F9.2 up 1.4 C53B4.5 down
3.3 T15B7.4 up 1.3 C07D10.4 down
3.2 C16E9.1 up 1.3 2C373.7 down
3.2 C31H2.2 up 1.3 F57B1.3 down
3.1 C05D11.6 up 1.3 B0222.6 down
3.0 F12F6.9 up 13 F58F6.1 down
3.0 T14B4.6 up 1.3 Y54E10BL.2 down
3.0 T21D12.2 up 1.3 F57B7.3 down
2.8 H19M22.3 up 1.3 F11G11.12 down
2.8 ZK836.1 up 1.3 ZK1010.4 down
2.8 C09G5.5 up 1=3 T23H4.3 down
2.7 F19C7.7 up 1.3 F54D1.3 down
2.7 W07B8.4 up 1.3 F11G11.12 down
2.7 T14B4.7 up 1.3 WO05B2.1 down
2.6 F54D8.1.1 up 1.3 Y69H2.3d.2 down
2.4 WO07B8.5 up 1.3 F33D11.3 down
2.4 C45G7.5 up 1.3 F15D3.3 down
2.4 W03C9.4 up 1.3 C29F4.1 down
2.4 W02G9.4 up 1.3 T21D11.1 down
2.4 F11C7.2 up 1.3 T28C6.6 down
2.3 WO07B8.1 up 1.3 C10C5.3 down
2.3 B0205.4 up 1.3 T10E10.5 down
2.3 C44E12.1 up 1.2 T10E10.2.1 down
1.5 T10E10.4 down 1.2 M195.1 down
1.5 T22E5.3 down 1.2 T10E10.6 down
1.4 F57C12.1 down 1.2 T21B4.2 down
1.4 K08C9.4 down 1.2 C44C10.1 down
1.4 C14F5.3c down 152 C42D4.3 down
1.4 C34D4.15 down 1.2 WO05B2.5 down
1.4 F53G12.7 down 1.2 C09G5.4 down
1.4 T25F10.3.2 down 1.2 F52B11.4 down
1.4 Y49E10.19 down 1.2 FO8G5.4 down
1.4 C34H4.4 down 1.2 WO05B2.6 down
1.4 TO4F8.4 down 1.1 F09G8.6 down
1.4 C43F9.5 down 415 F35B3.4 down
1.4 F26B1.4 down 13 F15H10.2 down
1.4 ZK792.4 down 1.1 F15H10.2 down
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Lectins:
Fold Change Gene Regulation
8.0 FO7C4.2 Up
4.1 H16D19.1 Up
3.9 M162.2 Up
3.2 ZK666.6 Up
3.1 CO3H5.1 Up
3.0 Y46H3B.2 Up
2.7 Y46H3B.1 Up
2.3 EO3H4.10 Up
1.4 ZK892.1 Down
2.5 TO9F5.9 Up
Genes involved in the Hedgehog pathway:
Fold Change Gene Regulation

4.1 ZK1290.8 Up
2.7 F55F8.1.1 Up
2.7 F52E4.6 Up
2.3 C26F1.5 Up
2.3 ZK377.1 Up
1.5 Y53F4B.28 Down
1.4 C24G6.7 Down
1.4 WO5E7.3 Down
1.4 K10C2.5 Down
1.4 TO1B10.2 Down
1.4 Y65B4BR.6 Down
1.3 Y65B4BR.6 Down
1.3 T18H9.1 Down
1.2 F42C5.7 Down
1.1 Z2C168.5 Down
2.8 ZK1290.12 Up
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Conclusion:

In this study, we investigated the role of Class I histone deacetylase hda-1 in
vulva morphogenesis in C. elegans and C. briggsae. Initial analysis of the GFP
expression pattern in BC13706 animals revealed that Ada-1 is expressed in the progeny of
primary as well as seconday VPCs. This role of 4da-1 in vulval morphogenesis became
evident from the analysis of 4da-1 alleles as well as hda-1 RNAI treated N2 animals, both
of which exhibited defects in vulval morphology during the L4 larval stage. Gene
expression marker (zmp-1, egl-17, ceh-2, cdh-3 and daf-6) studies in C.elegans
established that hda-1 is required for proper differentiation of multiple vulval cell types.
This role of hda-1, as a regulator of vulval morphogenesis, was found to be conserved in
C. briggssae as well. Gene expression marker studies (Cbr-zmp-1 and Cbr-egl-17) in this
closely related nematode species revealed that Cbr-hda-1 is required for proper
differentiation of the progeny of primary as well as the secondary VPCs in these animals.
Several gene targets of Cel-hda-1 were identified in a whole organism microarray (these
gene targets still need to be validated as hda-1 targets). Twenty-one genes among these
targets (identified in the microarray) are known to be expressed in the vulva. We pursued
two of these targets: fos-1 and lin-29. RT-PCR results confirmed these genes as the
bonafide targets of hda-1. RNAi mediated knockdown of fos-I in cw2 mutant animals
indicated an interaction between hda-1 and fos-I in the vulva. fos-I generates two
different transcripts: fos-1a and fos-1b which differ in their expression patterns as well as
their functionality. RNAi mediated knockdown of hda-1 in fos-1a:: yfp and fos-1b:: cfp
animals established that sda-1 regulates the expression of fos-1 in the vulva but not in the

anchor cell. Simultaneous knockdown of fos-/ and /in-29 by RNAIi in cw2 mutant
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animals indicated an interaction between /in-29 and hda-1 in the vulva. Thus hda-1 seems
to be regulating vulval morphogenesis in C. elegans by affecting the levels of fos-1 and
lin-29 in the vulva. While fos-1 has been established as an Ada-1 target in the vulva, the
interaction between hda-1 and lin-29 needs to be probed further.

As future directions, we must try to find whether Ada-1 interacts with the
remaining targets among the twenty-one genes that have been identified as hda-1 targets
(in the microarray) and are known to express in the vulva. This would help us better
understand the regulation of vulval morphogenesis by Ada-I. An attempt must also be
made to identify the proteins with which hda-1 forms a complex in the vulva. This is
important since the specificity of hda-1 to target various genes seems to depend on the
proteins it interacts with.

Histone deacetylases are a highly conserved class of enzymes. Previous studies in several
organisms have revealed their role in morphogenesis. Identification of Ada-1 as a
regulator of morphogenesis in C. elegans and C. briggsae indicates that the major players
involved in morphogenesis have been conserved throughout evolution. In this study we
have gone further to identify the downstream targets of 4da-I (These targets still need to
be validated as hda-1 targets) that regulate morphogenesis. HDACs might have similar
downstream targets in other organisms as well. Thus the results from this study can be
used for identifying genes (downstream of HDACs) that regulate morphogenesis in

several other organisms including the humans.
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APPENDIX
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CHAPTER 1
Building the construct for Tissue-specific Microarray

1.1 Introduction:

Tissue-specific microarrays are used for the identification of tissue-specific
targets of the ‘gene of interest’ (i.e. the gene whose targets are to be found). In these
microarrays, the mRNA obtained from the ‘tissue of interest’ (i.e. the tissue within which
targets of the ‘gene of interest’ are to be found) is used for hybridization with the
microarray. Selective extraction of the mRNA from this tissue can be achieved by
microinjecting these animals (C. elegans) with a plasmid in which 3X-FLAG tagged
poly-A binding protein (PAB) is driven by a promoter that is identified only in the ‘tissue
of interest’ (Stetina S.E. et al., 2007). Thus PAB will be expressed only in the ‘tissue of
interest’ in the progeny of a stable line that has been obtained upon microinjection. PAB
will bind to various mRNAs produced within this tissue. The tag attached to the PAB will
facilitate the extraction of PAB along with the mRNAs. These mRNAs can then be
separated from PAB and used for hybridization with the microarray. The targets
identified in such a microarray will be the tissue-specific targets of the ‘gene of interest’.

Within the ‘tissue of interest’ while some of the genes are expressed abundantly,
the mRNA copy numbers for some of the genes are quite low. Although PAB binds to
various mRNAs in an unprejudiced manner, the probability of PAB binding to the
mRNAs which are present more abundantly within the tissue is higher in comparison to
those that are not expressed abundantly. Thus it is likely that the mRNAs with low copy

numbers will not even be pulled out along with the PAB in the initial ‘mRNA from the
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tissue’ pool. Such genes may not be identified as the gene targets in a tissue-specific
microarray.

Despite this disadvantage, we initially decided to use a tissue-specific microarray
for the identification of the vulva (‘tissue of interest’) specific targets of hda-1 (‘gene of
interest’).

1.2 Results:

The first step towards achieving this goal was to prepare the plasmid that will
enable the extraction of mRNA exclusively from the vulva.

For preparing the plasmid that will express PAB specifically in the vulval cells,
we decided to modify the plasmid pSV17 (Figure A1.2) that has been previously used for
extracting mRNA only from the VA motor neurons (Stetina SE et al., 2007). In pSV17,
Poly-A Binding protein (PAB) is 3X-FLAG tagged and driven by the unc-4 promoter.
Since we want our plasmid to express PAB specifically in the vulval cells, we decided to
replace the unc-4 promoter with the /in-11 enhancer and the pes-10 promoter. This
plasmid (pSV17) also has the unc-119 promoter and minigene which serves as a marker
to ensure that the plasmid has been successfully injected and expressed within the
injected animals. We decided not to replace it.

In order to build the plasmid (from pSV17) for the identification of vulval targets
of hda-1, we came up with the following scheme.

Scheme for building the plasmid that expresses PAB in the vulval cells:
STEP 1:
Digest the plasmids pSV17 and pBS with Kpnl and BamHI (Figure Al.1 and A1.2).

STEP 2:
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Ligate the smaller fragment (having unc-119 promoter and minigene as well as unc-4
promoter) generated upon digesting pSV17 in the previous step into the pBS backbone
digested in the same step.

STEP 3:

Digest this new vector generated in STEP 2 with Kpnl and HindIII to remove the unc-4
promoter.

STEP 4:

Ligate the largest fragment (having unc-119 promoter and minigene and the pBS
backbone) obtained from the digestion in STEP 3 with the pes-10 promoter which was
originally obtained upon the double digestion of pPD107.94 with Kpnl and HindIII
(provided by Ashwin Seetharaman).

STEP 5:

Digest the construct generated in STEP 4 with Kpnl and BamHI and ligate the fragment
having unc-119 promoter and minigene and pes-10 promoter with the larger fragment
(having PAB) generated from pSV17 in STEP 1.

Once the construct in STEP 5 has been generated, /in-11 enhancer can be inserted
upstream of the pes-10 promoter to build the plasmid that will express PAB in the vulval
cells.

Several problems were encountered while I tried to generate this plasmid. To start
off with, double digestion of pSV17 (in STEP 1) with the restriction enzymes Kpnl and
BamHI generated fragments of random sizes repeatedly (Figure A1.3). At that time, these
results could not be explained. Later on when the plasmid generated in STEP 2 was

double digested with the same enzymes, bands of random sizes were obtained again.
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Even pBS double digestion with Kpnl and BamHI generated incorrect fragments. It was
at this stage that we realized that Kpnl and BamHI are two non compatible enzymes and
hence instead of double digesting plasmids with both of them, we must set up two
successive single digestions (digesting the plasmids with one enzyme at a time).

Our scheme for generating the plasmid for identification of the vulval targets of
hda-1 suffered a major setback at STEP 5 when the plasmid generated in STEP 4 was
digested with Kpnl and BamHI. We expected this digestion to generate two fragments;
the first one having the pBS backbone and the other one having the unc-119 promoter
and minigene and the pes-10 promoter. The idea was to ligate the second fragment (i.e.
the fragment with unc-119 promoter and minigene and the pes-10 promoter) with the
fragment having PAB that was obtained from pSV17 upon its digestion with Kpnl and
BamHI in STEP 1. However at this stage we discovered that the pes-10 promoter has
BamHI sites within it. So double digestion of the plasmid generated in STEP 4 with Kpnl
and BamHI, generated incorrect fragments and the fragment with the unc-119 promoter
and minigene and pes-10 promoter could not be isolated from this plasmid. Unfortunately
the plasmid generated in STEP 4 was lost since we did not realize till a later point in time
that this was the correct plasmid and the unexpected observations were not a result of
incorrect plasmid but rather of our unawareness that pes-/0 promoter has BamHI sites
within it. Thus our scheme for generating the plasmid for tissue-specific microarray

failed at STEP 5.
1.3 Discussion

A flaw was discovered in our scheme for generating the plasmid that would allow

the isolation of mRNA from the vulva. Hence we decided to use a whole-organism
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microarray for the identification of vulval targets of sda-1. Although in a whole-
organism microarray several non-vulval targets of 4da-1 are expected to be identified, we
expect some of these targets to be the vulval targets of Ada-1. Also the number of false
targets identified in a whole-organism microarray can be expected to be much lesser as
compared to the tissue-specific microarrays. This is majorly because a whole-organism
microarray involves fewer steps (prior to the hybridization of the mRNA with the
microarray) as compared to the tissue-specific microarray. Microarray being a sensitive
technique, slight discrepancies between the control and the experimental samples in any
of these steps prior to the hybridization will result in several artifacts among the
identified gene targets. Since a whole-organism microarray involves fewer steps as
compared to the tissue-specific microarray, it is less time consuming and hence we

proceeded to identify the vulval targets of 4da-1 using a whole-organism microarray.
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Figure Al.1: pBS vector map
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Figure A1.2: pSV17 vector map
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Figure Al1.3: PSV17 digestions with Kpnl and BamHI. (A) Kpnl BamHI double
digestion of PSV17: The non-compatibility of the two enzymes results in DNA fragments
of random sizes (Lanes 1, 2 and 3). NEB 1 kb ladder was run alongside the digested
plasmid in lane 4; (B) Single digestion of PSV17 with Kpnl followed by another single
digestion with BamHI: Two bands of expected sizes are observed (lanes 2 and 3). Lane 1

shows the NEB 1 kb ladder.
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CHAPTER 2
Role of hda-1 in signaling pathways involved in the vulval development

2.1 Introduction

The formation of the C. elegans vulva is regulated by the interactions between the
Ras, the Wnt and the Notch pathways. Early Wnt signaling via /in-39 predisposes 6 out
of the 12 Pn.p cells (P3.p to p8.p) which are arranged along ventral midline, to adopt non-
tertiary fates and respond to further signaling (Eisenmann et al., 1998). The anchor cell in
the gonad induces P6.p (during the L3 larval stage) via the EGF signaling (Ras signaling)
to adopt the primary fate (Simske and Kim, 1995; Yochem et al., 1997). Once P6.p
adopts the primary fate, it induces secondary fates in the adjacent VPCs (i.e. P5.p and
P7.p) through /in-12 (Notch)-mediated signaling. In the vulva, these EGF (Ras) and
Notch signals act antagonistically (Yoo et al., 2004; Shaye and Greenwald, 2002). Upon
adopting the secondary fates (during L3 larval stage), both P5.p and P7.p divide to
generate 7 great granddaughters each (VulAs, VulBs, VulCs and VulDs) while P6.p
divides to produce 8 great granddaughters, four VulEs and four VulFs and the patterning
of these cells requires additional Wnt signaling through /in-17 and lin-18 (Wang and
Sternberg, 2000). During the L4 larval stage, these great granddaughters (of P5.p, P6.p
and P7.p) arrange themselves to generate the typical vulval invagination. Wnt signaling is
also responsible for maintaining the mirror symmetry of the vulva (Deshpande R. et al.,
2004).

Some of the previous studies have indicated an interaction between hda-1 and the

RAS pathway (Solari and Ahringer, 1999). In this study, we decided to check the
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interactions of hda-1 with other two signaling pathways involved in the vulval

development: the Notch pathway and the Wnt pathway.
2.2 Results

2.2.1 hda-1 in the Notch pathway

It has been previously published that lag-2 (ligand for /in-12 and glp-1 which are
C. elegans Notch) is derepressed throughout the body of gon-10(el795) (null mutant of
hda-1) animals during the L4 larval stage (Dufourcq et al., 2002). In order to confirm that
knocking down Ada-1 does result in derepression of lag-2, hda-1 was knocked down in
lag-2::GFP animals using RNAI.
2.2.1.1 Knocking down /da-1 in lag-2::GFP animals

Synchronized /ag-2::GFP animals (L1s) were allowed to grow on Ada-1 RNAi
bacteria and were observed under the Nomarski microscope once they had matured into
L4s. In these L4s, lag-2 was found to be derepressed throughout the animals’ bodies as
reported previously (Figure A2.1). Derepression of lag-2 upon knocking down hda-1
indicated that Ada-1 might be interacting with the Notch pathway.
2.2.1.2 Knocking down vay-1 in cw2 animals

We then tried to find other components of Notch pathway in the vulva with which
hda-1 might be interacting. The first gene with which we checked the interaction of sda-
I in the vulva was vav-1. vav-1 encodes an ortholog of the Vav proto-oncogene. It is
downstream of mir-61 in the Notch pathway which in turn is downstream of lin-12

(Notch). vav-1 acts as a suppressor of /in-12 (Yoo A.S. and Greenwald 1., 2005).
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In order to check the interaction between vav-1 and hda-1, we knocked down vav-
I in cw2 (weak lof mutant of hda-1) (Zinovyeva et al., 2006) animals using RNAi. Few
cw2 hermaphrodites (L4s) were allowed to grow on vav-I RNAI bacteria. The animals in
the progeny were observed under the Nomarski microscope when they matured into L4s.
Knocking down vav-I in cw2 animals resulted in the enhancement of the vulval
morphology defects observed in the cw2 animals indicating an interaction between vav-1
and hda-1 in the vulva (Figure A2.2 and Table A2.1).
2.2.1.3 Knocking down hda-1 in lin-12(n379) animals

The next component of the Notch pathway with which we checked the interaction
of hda-1 in the vulva was lin-12. lin-12 (n379) is a weak gain of function allele of lin-12.
If knocking down hda-1 results in an increase in the levels of /in-12 in the vulval cells,
then knocking down hda-1 in lin-12 (n379) animals must result in the multivulva
phenotype (i.e. the phenotype observed in the stronger gof alleles of /in-12).

Synchronized lin-12(n379) L1s were grown on hda-1 RNAI bacteria and observed
under the Nomarski microscope when they matured into L4s. No enhancement was

observed in the vulval defects (as compared to /in-12(n379) animals) indicating that
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knocking down Ada-1 does not result in increment in the levels of /in-12 in the vulval
cells (Table A2.2).
2.2.1.4 Knocking down Ada-1 in lin-12(n952) animals

We next wanted to check if knocking down Ada-1 can suppress the multivulva
phenotype in lin-12 (n952) animals. lin-12 (n952) is a strong gain of function allele of
lin-12. Synchronized lin-12(n952) animals in the L1 larval stage were allowed to grow on
hda-1 RNAI bacteria and observed under the Nomarski microscope when they matured
into L4s. It was found that upon knocking down Ada-1, the multivulva phenotype
observed in the /in-12(n952) animals was suppressed (Table A2.3 and Figure A2.3).
Thus we can conclude that Ada-1 interacts with vav-1 and lin-12 in the vulva.

We next tested whether Ada-1 interacts with the components of Wnt pathway in
the vulva.
2.2.2 hda-1 in the Wnt Pathway

Among the various components of the Wnt pathway, the first component with
which we tested the interaction of Ada-1 in the vulva was pry-/ (this experiment was
previously done by Ahmed Jomaa).
2.2.2.1 Knocking down hda-1 in mu38 (pry-1; egl-17::GFP) animals using RNAi

pry-1 is a axin homolog, which is a part of the destruction complex that regulates
the stability of the B-catenin, BAR-1. mu38 is an allele of pry-1. Synchronized mu38
animals (L1s) were allowed to grow on Ada-1 RNAIi bacteria and observed under the
Nomarski microscope when they matured into L4s. It was observed that the Muv
(multivulva) phenotype observed in mu38 animals was enhanced upon knocking down

hda-1. Also, the multiple invaginations observed in the mu38 animals are secondary in
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nature and thus express the egl-17::GFP marker. Upon knocking down Ada-1, although
the number of multivulva animals increased, these invaginations no longer expressed the
secondary fate marker i.e. egl-17::GFP (Table A2.4 and Figure A2.4).
2.3 DISCUSSION
2.3.1 hda-1 interacts with the components of the Notch pathway in the vulva
In the vulval cells, 4da-1 seems to be decreasing the levels of /in-12 upon being
knocked down as indicated by the suppression of Muv phenotype in lin-12(n952) animals
upon hda-1 RNAI.
hda-1
lin-12
The defects in vulval morphology of cw2 animals are also enhanced upon
knocking down vav-1. However how this interaction between hda-1 and vav-1 occurs is
not very clear. Further experiments need to be done in order to understand this
interaction.

2.3.2 Interaction of hda-1 with the Wnt pathway
Knocking down Ada-1 increases the number of animals exhibiting Muv phenotype

in the pry-1 allele, mu38. This indicates that Ada-1 might be interacting with pry-I in the
vulva. In mu38 animals, vulval precursor cells that proliferate to generate the extra
invaginations (besides the central vulva) take up the secondary fates and express egl-17::
gfp marker. Interestingly when hda-1 is knocked down in mu38 animals, in several
animals these extra invaginations did not express the secondary fate marker. It is possible
that hda-1 might be interacting with pry-I in the vulva, to enhance Muv phenotype in the
mu38 animals. At the same time, it might be regulating egl-17 in a Wnt independent

manner in the vulval cells. This could explain the enhancement in the number of Muv
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animals as well as the absence of egl-17::GFP expression in the extra invaginations

generated upon knocking down Ada-1 in mu38 animals.
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hda-1 RNAi on'lag-2:: gfp animals
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Figure A2.1. lag-2::GFP reporter assay. (A) lag-2::GFP animals: GFP expression is
observed only in the distal tip cells and the vulva; (B) #da-1 RNAI treated lag-2::GFP

animals: GFP expression is observed throughout the organism.
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Figure A2.2. Interaction of hda-1 with vav-1. Left: Anterior; Top: Dorsal. vav-1 RNAi
treated N2 animals do not exhibit any vulval defects. RNAi- mediated knockdown of vav-
I in cw2 animals results in (A) Defective vulval morphology in L4s and (B) Multivulva

phenotype in adults.
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Figure A2.3: Interactions of fda-1 with lin-12. Left: Anterior; Top: Dorsal. Arrows
indicate the pseudovulvae in the multivulva animals. CV represents the central vulva. (A)
lin-12(n952) animals: Several pseudovulvae; (B) ida-1 RNAI treated lin-12(n952)

animals: Multivulva phenotype in /in-12(n952) animals is suppressed.
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mu38: Fluorescent image
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hda-1 RNAI treated mu38 aiimals: Nomarski image
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hda-1 RNAI treated mu38 animals: Fluorescent image
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Figure A2.4. Interactions of hda-1 with pry-1. Left: Anterior; Top: Dorsal. The figures
at the top in both the panels A and B are Nomarski images and the images at the bottom
are corresponding fluorescence images. A and B are Nomarski images while A’ and B’
are corresponding fluorescence images. (A) mu38 animals exhibit several ectopic vulvae.
These ectopic vulvae as well as the central vulva express egl-17::GFP marker; (B) hda-1

RNAI treated mu38 animals: Ectopic vulvae do not express egl-17::GFP marker.
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Table A2.1: RNAi-mediated knockdown of vav-1 in cw2 animals

Genotype n Worms with normal Standard
vulval morphology Deviation
hda-1 (cw2) 50 88%(44) ' 4%
vav-1 RNAi on cw2 106 63.2%(67) 9.8%
vav-1 RNAi on N2 17 100%(17) 0%

n = Total number of animals observed

Number of times the experiment was done = 3
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Table A2.2: RNAi-mediated knockdown of hda-1 in lin-12(n379) animals

Genotype n Number of non Number of animals in which
multivulva animals vulva is induced
lin-12(n379) 30 100%(30) 60%(18)
hda-1 RNAI on lin-12(n379) 56 100%(56) 59%(33)

n = Total number of animals observed

Number of times the experiment was done= 2
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Table A2.3: RNAi-mediated knockdown of hda-1 in lin-12(n952) animals

Genotype n Number of non multivulva animals
lin-12(n952) 30 30%(9)
hda-1 RNAI on lin-12(n952) 30 80%(24)

n = Total number of animals observed

Number of times the experiment was done= 1
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Table A2.4: RNAi-mediated knockdown of hda-1 in mu38 animals

Genotype n Number of multivulva
mu38 30 80%(24)
hda-1 RNAi on mu38 30 - 40%(12)

n = Total number of animals observed

Number of times the experiment was done= 1
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CHAPTER 3

Construction of C. elegans lin-11 expression plasmids

3.1 Introduction

Cel-lin-11 belongs to the family of the LIM homeobox genes. Mutations in this
gene result in egg laying defects in C. elegans due to the formation of a non-functional
vulva and improper vulval-uterine connections (Ferguson et al., 1987; Garriga et al.,
1993a; Gupta et al., 2003; Newman et al., 1999). The spatio-temporal expression of this
gene is regulated by various enhancer elements located upstream of the gene and within
its intronic regions. Previously a 1.3 kb long enhancer element has been identified which
drives the expression of /in-11 in the C. elegans reproductive system i.e. the vulva, the
uterine pi cells and the VC neurons (Gupta and Sternberg, 2002). Within this 1.3 kb long
enhancer element, a 431 bp long region is significantly conserved between various
Caenorhabditis species (i.e. C. briggsae, C. remaniae, C. brennerae) (data generated by
Sujatha Marri and Dr. Bhagwati Gupta). Since this 431 bp long enhancer element is
highly conserved throughout the Caenorhabditis species, we hypothesized that it is this
part (431 bp) of the 1.3 kb long enhancer that is responsible for driving /in-11 expression
in the C. elegans reproductive system.
3.2 Results

In order to validate our hypothesis, we first tested whether the 431 bp long
enhancer was sufficient to drive the expression of /in-11 in the C. elegans reproductive

system (just like the 1.3 kb enhancer).
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3.2.1 Construction of lin-11::GFP plasmid carrying 431 bp lin-11 enhancer sequence

In order to establish the sufficiency of this 431 bp fragment (within the 1.3 kb
enhancer) to drive lin-11 expression in the reproductive system, we designed a construct
in which gfp was driven by the pes-10 promoter and the 431 bp long enhancer element.
For achieving this, firstly the 431 bp enhancer was PCR amplified from pPGF11.13
(plasmid in which the entire 1.3 kb enhancer is used to express gfp in the vulva, pi cells
and the VC neurons) using the primers: FBG18 and GL197. The amplified fragment was
then digested with Sphl and HindIIl enzymes and ligated into the vector backbone
obtained upon digesting pPD107.94 with the same enzymes. The formation of the desired
plasmid (pGLC17) was confirmed by sequencing.
3.2.2 Subcloning of lin-11 enhancer fragments

Previously in our lab, several expression constructs have been generated in which
gfp expression was driven by the pes-10 promoter and the fragments of the 1.3 kb
enhancer (these constructs were generated and analyzed by Sujatha Marri). One of the
expression constructs, pPPGF11.03-1 uses a part of 1.3 kb fragment to drive gfp. The
enhancer element used in this construct shares only the first 37 bases of the 431 bp
conserved enhancer. This construct failed to express GFP in the reproductive system.
Another expression construct, pPGF11.03 is used to drive gfp using a major part of the
431 bp conserved enhancer except the /ag-/ binding sites towards the 3’ end. This
construct could express GFP in the vulva and the VC neurons. Thus observations for
these two expression constructs lead to the speculation that the first 37 bases in the 431
bp long enhancer element may not be necessary for driving gfp expression in the C.

elegans reproductive system. Thus I generated a construct in which gfp expression was
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driven by pes-10 and the 431 bp long conserved enhancer element except these 37 bases
to find an even smaller enhancer element that might be sufficient for expressing /in-11 in
the reproductive system. This fragment (the 431 bp long conserved enhancer element
except the first 37 bases) was PCR amplified from pPGF11.13 using GL198 and GL197
as the primers. This fragment was then digested with Sphl and HindIII and cloned into
pPD107.94 which has also been digested with the same enzymes to generate the desired
plasmid pGLC16.

I generated another expression construct in which the gfp expression was driven
by the pes-10 promoter and the part of 431 bp fragment that has all the /ag-/ binding sites
towards the 3 end. This fragment was PCR amplified from pPGF11.13 (expression
construct using the entire 1.3 kb /in-11 enhancer to drive gfp) using the primers: GL199
and GL197. It was then digested with Sphl and HindIII and cloned into pPD107.94 which
has also been digested with the same enzymes (Figure A3.1) to generate pGLC18.

The formation of both pGLC16 and pGLC18 was confirmed by sequencing.
3.3 DISCUSSION
These constructs have been used to study the expression pattern of /in-11 in the

reproductive system.
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Figure A3.1:Vector Map for pPD107.94
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CHAPTER 4

RNAI based screen for lin-11 regulators

4.1 INTRODUCTION

In C. elegans, lin-11 expression in the reproductive system (i.e. the vulva, the
uterine pi cells and the VC neurons) is regulated by a 431 bp long /in-11 enhancer
element (previously identified in our lab by Sujatha Marri and Dr. Bhagwati Gupta).
Transcription factor binding sites (TFBSs) in this enhancer region were identified using
the software, MatInspector which identifies the TFs that can possibly bind to this
enhancer element and thus regulate the expression of /in-11 in the reproductive system in
C. elegans. However, the TFs identified by MatInspector did not belong to C. elegans.
Thus we hypothesized that homologues of some of these TFs (identified by
Matlnspector) in C. elegans might be regulating lin-11 expression in the vulva in C.
elegans.
4.2 Results

Matlnspector identified several TFs as the potential regulators of lin-11 in the
reproductive system in C. elegans. However I tested only a subset of these TFs: skn-1,
ceh-24, STA-1, W01C8.2, dmd-5.
4.2.1 Knocking down skn-1 in syls103 animals

skn-1 encodes a TF that is similar to the basic region of basic bZip TFs. It was
knocked down in sylIs103 animals (/in-11::GFP) using RNAIi. Previously it has been
reported that skn-I RNAI leads to embryonic lethality (Maduro et al., 2007; Simmer et
al., 2003; Kamath et al., 2003). The presence of dead embryos in the progeny from the L4

mothers grown on skn-1 RNAIi bacteria confirmed that the RNAi did work. The escapers
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in progeny were observed under Nomarski microscope as L4s and the GFP expression in
syls103 was found to be unaltered upon knocking down skn-1 (Table A4.1).
4.2.2 Knocking down ceh-24 in syIs103 animals

ceh-24 encodes a TF that is similar to tinman/NKX2-3. It was knocked down in
syls103 animals (/in-11::GFP) using RNAI. Previously it has been reported that ceh-24
RNAI leads to embryonic lethality as well as sickness and paralysis in animals (Kamath
et al., 2003; Rual et al., 2004). The presence of animals exhibiting uncoordinated
behaviour in the progeny from the L4 mothers grown on cek-24 RNAI bacteria confirmed
that the RNAi did work. The animals in the progeny from the L4 mothers were observed
under Nomarski microscope as L4s and the GFP expression in syls/03 was found to be
altered occasionally upon knocking down ceh-24 (Table A4.2 and Figure A4.1).
4.2.3 Knocking down STA-1 in syIs103 animals

STA-1 is the STAT ortholog in C. elegans. STA-1 was knocked down in syls103
animals (/in-11::GFP) using RNAi. No phenotype has been reported for STA-1 RNAi so
far. When the animals in the progeny from the L4 mothers grown on STA-1 RNAIi
bacteria were observed under Nomarski microscope as L4s, it was found that the GFP
expression in syIsl03 is altered occasionally upon knocking down STA-1 (Table A4.3
and Figure A4.1).
4.2.4 Knocking down W01C8.4 in syIs103 animals

WO01C8.4 or set-20 encodes a SET-domain containing protein. It was knocked
down in syls103 animals (/in-11::GFP) using RNAi. No phenotype has been reported for
WO01C8.4 RNALI so far. When the animals in the progeny from the L4 mothers grown on

WO01C8.4 RNAI bacteria were observed under Nomarski microscope as L4s, it was found
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that the GFP expression in syls/03 animals is altered occasionally upon knocking down
W01C8.4 (Table A4.4 and Figure A4.1).
4.2.5 Knocking down dmd-5 in syls103 animals

dmd-5 encodes a TF that belongs to the DM domain family. dmd-5 was knocked
down in syIs103 animals (/in-11::GFP) using RNAI. Previously it has been reported that
dmd-5 RNAI causes Pvl (protruding vulva) phenotype (Kamath et al., 2003; Simmer et
al., 2003). The presence of Pvl animals in the progeny from the L4 mothers grown on
dmd-5 RNAI bacteria confirmed that the RNAi did work. Animals in the progeny were
observed under Nomarski microscope as L4s and the GFP expression in syls/03 animals
was found to be unaltered upon knocking down dmd-5 (Table A4.5).
4.3 Discussion

Experiments described in this section attempt to study the role of a subset of
transcription factors in /in-11 regulation. Although I did find a weak effect of ceh-2,
STA-1 and W01C8.2 RNAIi on lin-11 expression, the results were non conclusive. More
experiments need to be done in order to dissect the mechanism of /in-11 regulation in the

vulval cells.

168



M.Sc. Thesis- Katyayani Joshi McMaster University- Biology

169



M.Sc. Thesis- Katyayani Joshi McMaster University- Biology

syls103

ceh-24 RNAIi

STA-1 RNAi

‘ B

W01C8.4 RNAI W01C8.4 RNAi

170



M.Sc. Thesis- Katyayani Joshi McMaster University- Biology

Figure A4.1: Regulation of /in-11 expression in the vulva. Left: Anterior; Top: Dorsal.
A, B, C and D are Nomarski images while A’, B’, C’ and D’ are corresponding
fluorescence images. (A and A’) syls103 (lin-11::GFP) animals: GFP expression in
vulval cells as well as VC neurons; (B) ces-24 RNAI treated sylsl03 animals: No GFP
expression in the vulval cells; (C) STA-1 RNAI treated syls/03 animals: only one vulval
cell fluorescing; (D) W01C8.4 RNAI treated syls/03 animals: GFP expression observed

in only one of the VulBs.
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Table A4.1: RNAi-mediated knockdown of skn-1 in syIs103 animals

Genotype n Number of animals with
fluorescence in vulva

syls103 30 100%(30)

skn-1 RNAI on syls103 19 ' 100%(75)

n = Total number of animals observed

Number of times the experiment was done= 2
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Table A4.2: RNAi-mediated knockdown of ceh-24 in syIs103 animals

Genotype n Animals with fluorescence in vulva
syls103 30 100%(30)
dpy-20 RNAI on syls103 33 100%(33)
ceh-24 RNAIi on syls103 100 88%(88)

n = Total number of animals observed

Number of times the experiment was done= 2
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Table A4.3: RNAi-mediated knockdown of STA-1 in sy/s/03 animals

Genotype n Animals with fluorescence in vulva
syls103 30 100%(30)
dpy-20 RNAIi on syls103 33 100%(33)
STA-1 RNAIi on syls103 92 88.1%(81)

n = Total number of animals observed

Number of times the experiment was done= 2
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Table A4.4: RNAi-mediated knockdown of W01C8.2 in syIs103 animals

Genotype n Animals with fluorescence in vulva
syls103 30 '100%(30)
dpy-20 RNAIi on syls103 33 100%(33)
WO01C8.2 RNAIi on syls103 77 88.3%(68)

n = Total number of animals observed

Number of times the experiment was done= 2
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Table A4.5: RNAi-mediated knockdown of dmd-5 in syIs103 animals

Genotype n Number of animals with
fluorescence in vulva

syls103 30 ' 100%(30)

dmd-5 RNAIi on syls103 75 100%(75)

n = Total number of animals observed

Number of times the experiment was done= 2
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