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Figure S1 

CKI-2, but not CKI-1, is predominantly expressed in the adult germ line.  

(A) Semi-quantitative RT-PCR of indicated mRNAs. (B) Immuno-staining for CKI-1 protein on dissected 

gonads and embryos. Scale bar: 50µm. Both cki-1 mRNA and CKI-1 protein can be detected in embryos, but 

are absent from non-gravid young adults. (C) A simplified view of GLP-1/Notch function in maintaining 

germline stem cells. In glp-1(lf) mutants, all germ cells enter meiosis, which depends on the pro-meiotic 

factors GLD-1 and GLD-2. In gld-1 gld-2 mutants, germ cells proliferate independently of Notch signaling 

in either the presence of an additional loss-of-function mutation glp-1(lf) or a gain-of-function mutation glp-

1(gf). green, proliferating germline stem cells; yellow, nuclei entering meiosis; red, nuclei undergoing 

meiotic differentiation. (D) GLP-1/Notch signaling negatively regulates cki-2 mRNA levels. The abundance 

of indicated mRNAs in gonads dissected from either gld-1 gld-2; glp-1(lf) (Notch OFF) or gld-1 gld-2; glp-

1(gf) (Notch ON) gonads was measured by RT-qPCR. Control mRNAs: tbb-2 (tubulin) and act-1 (actin). 

Error bars = SEM, n = 3 (see Material and Methods). 
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MRE1

MRE2

FBE1

FBE2 FBE3 FBE4

∆FBE1-4CLUSTAL .. multiple sequence alignment 
 
 
C.remanei       AACT-GTCAAGT-GCACTCATCAGTTCTATGA--CTCATGTTCTATGGCTCCCCATCTTC  
C.elegans       -A-T--TTGAGA-A-GCTCGTCA-TTCAATTG--CT-A-GT-C-AT--CATGC--TCTTC  
C.brenneri      -A-TAGTGAAGTCA-GCTAATTT-TTAAATTGAATTGATAT-TGGTA-AATGTAAATTTT  
C.briggsae      ---------------------------AATTGG-C--A-ACTCCACT-CAT-C--AGTTC  
                                            **       *                   **  
 
C.remanei       ATCATCCTTGTGTATGACTGCAAATATTCCCCTTCTTCACT-CAAAATCAATCAATCTCA  
C.elegans       AAC-TTCTTGAGT----CTGCCAA--TTCATCTTCTACAGTACCACA-CAATCAATCTCA  
C.brenneri      ATT-CTTTCCAG----ACTGC-AATATTCTTCCTTTCCACA--AAAACCAATAAATCTCA  
C.briggsae      AAT-GACTCATG-----TT-CTA---TT-GTCCTCGTC-CT----CX--AATCAATCTCA  
                *      *   *      * * *   **   * *   *           *** ******* 
 
C.remanei       ATTCCCTGATCGTCATAATGGAATTTCGAA-TGGAACTTTTTCGTCGATT-TCCATTCTT  
C.elegans       ATCAGCTGTTCGTCATAATTGCATT-CAAAGTGGAACTTT--CACCG-TC-TAC-TTTTT  
C.brenneri      ATCGCATGTTCGTCATAATGGATTTACGAT-TGAATCTTTT-CGTC--TC-CTGATTTTT  
C.briggsae      ATATCCTGATCGTCATAATGGAATTTCGAA-TGGAACTTTTTTGTCGATTACCCATTTTC  
                **    ** ********** *  ** * *  ** * ****     *  *      ** *  
 
C.remanei       TA-TCAAAATCGTC-ATAAAGTAA-TAGTTATTGATT--TTGTTTATTAAAT-TGCACCG  
C.elegans       TA-T----AT--TC-ATAA--TA--TAA--ATTGAGT--TTG---AA-AAAT-TGCAT--  
C.brenneri      TC-TTTTTTTCGTC-ATAAAGTAA-TAGTAATTGACT--TTG----TTGGAT-TTTTTCA  
C.briggsae      AAGTATTTATC-CCGATAAAGCAATTAGT-AGTAATTGATTGTTT-TTAGATATATTCTT  
                   *     *   * ****   *  **   * * * *  ***        ** *       
 
C.remanei       ATTGTT----GT-TTTTTTCTTTCTAGTATATCCCTGTTCCCTTCTTTTTTTAATTCAGA  
C.elegans       ATT-TT----AT-TTTTTT-TTTAGAG-A-AT-----TTC---TCT-------AT-----  
C.brenneri      ATGCTTCCAAATGTTCCCCACTTTTC---TATCCCCGTTCAGTTCTTTC----AT-CA--  
C.briggsae      GTT-TT----CT-CTTTCT-TTTTTAGTG-ATC---GCTCCCTTCT--CAA-AATCCA--  
                 *  **     *  *      **       **      **   ***       **      
 
C.remanei       AC-ATTGCTATTTTCAATATCTTT-ATTG-ATGCTCCCCATATTCCCGATTATCTGTGAA  
C.elegans       AT-ATTGTT-TCCT---TGT-TTC-GT---ATA--CCCCAT-CCCCCGTTTATCTGTGAA  
C.brenneri      ATCACTGCTGTTTTTG-TGTATCCCGTT--ATGTTCCCTTCATTCCCAATTATCTGTGAA  
C.briggsae      TTTATTGCTCTTTCAAATGC-CTT-ATTGCAT-TCCCCCATACTCCCCATTATCTGTGAA  
                   * ** * *      *        *   **   ***      ***  *********** 
 
C.remanei       TTTGA--TTGC-CC-ATTCCCCCGTTCATACCCTGT-T-CACTGCTC-TTGTAAAAA---  
C.elegans       TTTGAAATT-C-CC-ATACCCT-GTCCAT-TTCTGTGT-T-CTACTC-CTGTAAAAAAAG  
C.brenneri      TTTGA--TTGC-CC-TTATCCC-GTT-AT-TTTTTCCTGC-CCGTTC-CTGTAAAAAA-G  
C.briggsae      TTTGA--TTGCACCTATCTCCCTGTTCATCCACTGT-CGC-CCGTTTTCTGTAAAA----  
                *****  ** * **  *  **  **  **    *       *   *   *******     
 
C.remanei       TCCT--CA-ATTTTGGA---AACGTTTCCAG---TGTGTT-ATCCCCT-TA---TCCGTT  
C.elegans       TCCCACCATATCCCCGTTTCAATTTTTCAAAAACTGAATT-ATTTTAGATAGTTTCTGTT  
C.brenneri      TCCC-CCA--TCCC--T---ATCGCC-CAAACA-T-CGT--GTTTTAT-T----TCC-CT  
C.briggsae      TCCC--CA--TTTT-GA---AACATTTCCAGTGTTTTATGAATCCCAT-CG---TCC-CG  
                ***   **  *         *      * *    *   *   *           **     
 
C.remanei       ATTCCCATATAATTG-CCACATCATGCCACCCCTATCATAGACATTCTAG-TTGTA--TC  
C.elegans       TTTTTC-CCTAATTGGCCCCTTCATGCCACTCAAATCATAGACATTCTAG-TTATAAATA  
C.brenneri      ATTC-CGAAAAATTG-CCGATTCGTGCCGAACCAATCATAGACAATCTAG-TTATTC-TC  
C.briggsae      ATAT-C---CAATTG-CCATATCATGCCACCTAAATCATAGACATTCTAGGTCCCCCTTC  
                 *   *    ***** **   ** ****      ********** ***** *      *  
 
 
 
 

 

 
 

 

C.remanei       CTCAAAATT-C-CCATCCCGTT-TGCCCCGTGACCACATATCTTGTTTTGTTGGATTTT-  
C.elegans       CCCA----T-C-CCATTCCGTTATATCCTACCTCCCCA-GT-TACTCTTGTTAAATGTTA  
C.brenneri      ATCAGAA-TAT-CCATTCCGTT-TTCCCCAT-ACCTCATTCCTTGTTCTGTTAAATTTT-  
C.briggsae      CCCGTAGATATATTAATCCGTT-T--CC-AAGAC-A-A-TTATGTTTTTCTCAGATTTT-  
                  *     *     *  ***** *  **     *   *    *  *  * *   ** **  
 
C.remanei       TGTTTATTATCTGCATGAA-AGCTGATGTTTCTGGT-AACG-TGTTAGCCAATTAAAATC  
C.elegans       CGTTT-TTGGTTATATGAA-ATCTAGTGTTTCC--T-TAT--------------------  
C.brenneri      TGTTT-CTGGTTGTATGAATAGCTATTGCTTTTA-TATACACTAGCAACCGATTCCGTTT  
C.briggsae      T-TTT-TCAA--AAAT-AA--TCC--TGCCCGCACT-T-C--------------------  
                  ***         ** **   *   **       *                         
 
C.remanei       TCTG-ATTTTG--TCTTAT--TTCCCGT-AGCGTGGTCGAAAAGATACAAATCCAC-ATA  
C.elegans       ------------------------------------------------------------ 
C.brenneri      GCTTCATTTTGAATCTCACAATTTCCGTCAATAGGATTCGATAGCTACAAAACTACTGGA  
C.briggsae      ------------------------------------------------------------ 
                                                                             
 
C.remanei       AACCATTCTATAAA-CAACCA-C-AATGACA-----------------------------  
C.elegans       ------------------------------------------------------------ 
C.brenneri      AACCATCCAGTAAAACAACAAACGAATAAGAACAAAATTACGTGTTTTTCCCCGAAGAAA  
C.briggsae      ------------------------------------------------------------ 
                                                                             
 
C.remanei       ------------------------------------------------------------ 
C.elegans       ------------------------------------------------------------ 
C.brenneri      TGGACTGAAGGCTCGGGCTTCCGAGAATAATTTTTCAATAATCATCTCGTCCAAACTTCC  
C.briggsae      ------------------------------------------------------------ 
                                                                             
 
C.remanei       ------------------------------------------------------------ 
C.elegans       ------------------------------------------------------------ 
C.brenneri      TTATTTTGATTCTGGAAAAACAAAGAATGTTTGTCTGAAAATTTGCAGAAGAATTCGTGT  
C.briggsae      ------------------------------------------------------------ 
                                                                             
 
C.remanei       ------------------------------------------------------------ 
C.elegans       ------------------------------------------------------------ 
C.brenneri      GTATTCTCACATTCCTTATTAGCTTCTTTTGGTTCATCCATTCTCGAATCTTTTTGTGAT  
C.briggsae      ------------------------------------------------------------ 
                                                                             
 
C.remanei       ----------------------------------- 
C.elegans       ----------------------------------- 
C.brenneri      TTTCTATGACGCATTTCTCGTGTTGAATTATTTTG  
C.briggsae      ----------------------------------- 



  

 

Figure S2 

Dissecting potential regulatory elements in the cki-2 3’UTR. 

Alignment of cki-2 3’UTR sequences from C.elegans, C.remanei, C.brenneri, and C.briggsae, with the 

positions of both halfsites of MRE1 and MRE2 and the UGU trinucleotides of FBE1-4 indicated in colors. 

The region required for repression, ∆FBE1-4, is boxed. Bold: TAA, the stop codon of the cki-2 S ORF. 

Nucleotides conserved between all four species are marked with an asterisk.  
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Figure S3 

MEX-3 associates with MRE2 in the cki-2 3’UTR and regulates CKI-2 expression in certain genetic 

backgrounds.  

(A) Affinities of MEX-3 to indicated RNA elements as determined by F-EMSA and FP assays. While MRE2 

associates with MEX-3 tightly, MRE1 is predicted to be occluded by a stable hairpin (unpublished 

observation) and is not expected to associate with MEX-3. Kd,app, apparent equilibrium dissociation 

constant. For oligo sequences used see Table S1 in Supplemental Methods. (B) Top panel: F-EMSA gel 

pictures demonstrating association of MEX-3 to wild-type and mutated MRE2 from the cki-2 3’UTR. 

Bottom left: quantification of gel shifts shown above. The fraction of bound RNA was plotted as a function 

of protein concentration and fit to the Hill equation to determine the apparent equilibrium dissociation 

constant (Kd,app). Bottom right: affinity as determined by fluorescence polarization assays. Polarization is 

plotted as a function of protein concentration and fit to the Hill Equation to determine Kd,app. (C) CKI-2 

immuno-staining on gonads (outlined) dissected from animals of the indicated genotype. MEX-3 prevents 

CKI-2 expression in gld-1 gld-2; glp-1(lf) gonads. (D) Immuno-staining for the synaptonemal complex 

component HIM-3 on dissected gonads (outlined) of indicated genotypes. Upregulation of CKI-2 in mex-3 

gld-1 gld-2;glp-1(lf) gonads correlates with proliferation arrest and expression of the meiotic marker HIM-3. 

Removing cki-2 from  the mex-3 gld-1 gld-2; glp-1(lf) gonad rescues the proliferation defect and prevents 

accumulation of HIM-3. Scale bars: 50µm. Although MEX-3 is non-esssential in the wild-type gonad, these 

experiments demonstrate that, in the presence of additional mutations, MEX-3 prevents meiosis by 

repressing CKI-2 expression. 
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Figure S4 

PUF-8 does not repress CKI-2.  

(A) Live worms (gonads outlined) expressing the GFP::H2B reporter under the control of the wild type cki-2 

3’UTR upon mock (EV: empty vector) or puf-8 RNAi. Depletion of puf-8 did not de-repress the reporter, 

though it did reduce germ line size as previously reported (Subramaniam and Seydoux 2003). (B) Dissected 

DAPI-stained gonads (outlined) of the indicated genotype upon RNAi of puf-8. puf-8(RNAi) caused germ 

line underproliferation in both wild-type and cki-2 animals, indicating that this phenotype does not depend 

on CKI-2. Scale bars: 50µm 
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Table S1 

Oligonucleotide sequences used in in-vitro RNA binding assays.  

MRE2 WT ACUCAAAUCAUAGACAUUCUAGUUAUAAAU 

MRE2 mut1 ACUCAAAUCCCCCACAUCCCCGUUAUAAAU 

MRE2 mut2 ACUCAAAUCCCCCACAUCCCCGUCCCCAAU 

FBEa (gld-1) AUAGAAUCAUGUGCCAUACAUCAUGUUG 

FBE1 WT UUUAUCUGUGAAUUUGAAAU 

FBE1 mut UUUAUCACAGAAUUUGAAAU 

FBE2 WT CAUACCCUGUCCAUUUCUGU 

FBE2 mut CAUACCCACACCAUUUCUGU 

FBE3 WT CAUUUCUGUGUUCUACUCCU 

FBE3 mut CAUUUCACAGUUCUACUCCU 

FBE4 WT CUACUCCUGUAAAAAAAGUC 

FBE4 mut CUACUCCACAAAAAAAAGUC 

 

Table S2 

Coordinates of regions deleted in the cki-2 3’UTR reporters 

name deleted nucleotides (of 520) 

∆M2 409-426 

∆1∆M2 1-302, 409-426 

∆2∆M2 106-235, 409-426 

∆3∆M2 211-340, 409-426 

∆4 314-463 

∆5∆M2 409-426, 409-426 

∆FBE1-4 246-313 
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