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Figure S1.  Validation of torsin protein depletion from NIH3T3 fibroblasts by various siRNAs. (A) Representative Western blots of lysates from cells 
treated with siRNA and probed with the indicated antibodies. (B) Centrosome orientation in wound-edge cells treated with the indicated siRNAs. The 
dashed yellow line denotes random centrosome orientation. (C) Mean centrosome and nucleus positions measured from the cells described in B. n ≥ 183.  
(D) Representative Western blots of lysates from Tor1A+/+ and Tor1A−/− MEFs probed with the indicated antibodies. Error bars indicate SEM. *, P < 0.05; 
**, P < 0.01; ****, P < 0.0001; ns, not significant.
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Figure S2.  Testing the roles of TB, T2, and T3 during rearward nuclear positioning and centrosome orientation in NIH3T3 fibroblasts. (A) Diagram of the 
SS-EGFP-TB, -T2, and -T3 constructs used in this figure. Protein domains were identified using the SMA​RT platform (Schultz et al., 1998). (B) Representative 
epifluorescence images of centrosome orientation in cells expressing the indicated SS-EGFP-torsin construct (arrowheads and insets). Asterisks indicate 
oriented centrosomes. Bar, 10 µm. (C) Centrosome orientation in the cells described in B. The dashed yellow line denotes random centrosome orienta-
tion. (D) Mean centrosome and nucleus positions measured from the cells described in B. n ≥ 71. Error bars indicate SEM. *, P < 0.05; **, P < 0.01;  
***, P < 0.001; ****, P < 0.0001; ns, not significant.
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Figure S3.  Validation of LAP1 and LULL1 depletion from NIH3T3 fibroblasts by various siRNAs. (A) Diagrams of the human LAP1 and LULL1 proteins. 
(B and C) Representative Western blots of lysates from cells treated with the indicated siRNAs and probed with the indicated antibodies. (D) Centrosome 
orientation in cells treated with the indicated siRNAs. The dashed yellow line denotes random centrosome orientation. (E) Mean centrosome and nucleus 
positions from the cells described in D. n ≥ 100. (F) Diagrams of the EGFP-LAP1 constructs and EGFP-tagged LAP1/LULL1 chimeric constructs used in  
Fig. 3 (H and I). Error bars indicate SEM. **, P < 0.01; ****, P < 0.0001; ns, not significant.
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Figure S4.  Quantification of the nuclear and biochemical levels of TAN line components in TA- and LAP1-depleted NIH3T3 fibroblasts as well as Tor1A−/− 
MEFs. (A, C, and E) Representative epifluorescence images of cells treated with siRNA and stained with the indicated antibodies. Bars, 20 µm. (B, D and 
F) Quantification of the nuclear envelope protein levels from the cells described in A, C, and E, respectively. n ≥ 3. (G, I, and K) Representative Western 
blots of lysates from the indicated cells probed with the indicated antibodies. (H, I, and L) Quantification of protein levels from the experiments described 
in G, J, and K, respectively. Error bars indicate SEM. *, P < 0.05; ****, P < 0.0001; ns, not significant. N3, nesprin-3.
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Figure S5.  Quantification of endogenous SUN2 recruitment to TAN lines in NIH3T3 fibroblasts with impaired TA function. (A) Representative epifluo-
rescence images of cells treated with the indicated siRNAs and expressing mCherry–mini-N2G. (B) Quantification of the percentages of TAN lines with 
SUN2 recruitment from the cells described in A. n ≥ 81. (C) Representative epifluorescence images of cells expressing mCherry–mini-N2G along with the 
indicated SS-EGFP-TAX construct, as well as representative epifluorescence images of cells treated with the indicated siRNAs and expressing mCherry–mini-
N2G. Bars, 5 µm. (A and C) Arrowheads indicate colocalization. (D) Quantification of the percentages of TAN lines with SUN2 recruitment from the cells 
described in C. n ≥ 84. Error bars indicate SEM. ns, not significant.

Table S1.  Primers used to generate the constructs used in this paper

Primer name Sequence (5′–3′) RE cut site

TAC280S-F            CAC​CTA​AAA​ATG​AGT​ATC​CGAG -
TAC280S-R            CTC​GGA​TAC​TCA​TTT​TTA​GGTG -
TAC319S-F            CAG​ATA​AAG​GCA​GCA​AAA​CGGT -
TAC319S-R            CAC​CGT​TTT​GCT​GCC​TTT​ATC​TG -
EGFP-LAP1WT-F            GGGGT​ACCATG​AAG​ACG​CGA​AGG​ACT​AC KpnI
EGFP-LAP1WT-R            GGGGT​ACCATG​AAG​ACG​CGA​AGG​ACT​AC KpnI
LAP1R442A-F            CCT​CTG​GAG​CGC​GAT​ATC​TCA​CTT​AGT​TCTG -
LAP1R442A-R            CCA​TTC​AGT​TTG​TCT​GGG -
LAP1ND-TMD-F            AGT​CAGAAG​CTTGGA​TGA​AGA​CGC​GAA​GGA​CTA​CC HindIII
LAP1ND-TMD-R            GCT​GGG​CTG​GAG​AGG​AAT​AGT​AGC​TAT​TAG​TAC​TAA​AGA​ACC​AAA​AAC​TCC​CAG -
LULL1LD-R            CTG​ACTGGA​TCCTTG​AAA​AGG​CAC​CCC​TGT​TC BamHI
LULL1CD-TMD-F            AGT​CAGAAG​CTTGGA​TGG​CCG​ACA​GTG​GAC​TTAG HindIII
LULL1CD-TMD-R            CAG​CAG​TGG​TTT​CTA​CCT​CAG​GCA​CAG​AAC​TTG​CCA​CAA​CAGC -
LAP1LD-R            CTG​ACTGGT​ACCTTG​CAG​ATG​CCC​CTT​TTC​AGG​GC BamHI

F, forward; R, reverse; RE, restriction enzyme (denoted by bold sequences).
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Table S2.  Sequences of siRNA duplexes used in this paper

Gene siRNA siRNA sequence (5′–3′)

Gapdh GAP​DH          AAA​GUU​GUC​AUG​GAU​GAC​CTT

Tor1aip1 LAP1-1          CAA​CCU​UGA​UCU​UCU​AUA​TT

LAP1-2          GGU​CAA​UUU​CUU​CGA​AGA​ATT

Tor1aip2 LULL1-1          CGU​GAA​CUC​UGA​AAG​UAA​ATT

LULL1-2          GAU​GUC​UAU​UGG​UAG​UUA​ATT

NC NC          UUC​UCC​GAA​CGU​GUC​ACG​UTT

Syne2 N2G-1          CCA​UCA​UCC​UGC​ACU​UUC​ATT

Tor1A TA-1          GAU​GCA​ACA​UGG​ACC​UGA​ATT

TA-2          GCA​AGA​UCA​UCG​CGG​AGA​ATT

TA-3          CGC​CGU​GUC​UGG​UUU​CCU​ATT

TA-4          GGA​ACC​UCA​UAG​AUU​AUU​UTT

The reverse sequence is not depicted.
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