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Supplemental Table I.  Verification of LIN9 knockdown by qPCR. 

 
 

Average Average Normalized
shRNA Cq GAPDH Cq hLin9 !Cq hLin9 - GAPDH !Cq Expression !! Cq %KD

2^-!Cq (1-!!Cq)x100

SW620 LacZ non-targeting control 33.680 33.865 0.185 0.880 1.000
shRNA against Lin9 33.634 40.000 6.366 0.012 0.013 98%

SW620 hTRM9L non-targeting control 33.763 35.741 1.978 0.254 1.000
shRNA against Lin9 33.999 40.000 6.001 0.016 0.061 93%



Supplemental Table II. tRNA modification levels and standard deviations in yeast cells 
expressing yTrm9, hALKBH8 and hTRM9L.  
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Supplemental Table III. tRNA modification log2-fold changes and significance in yeast cells 
expressing yTrm9, hALKBH8 and hTRM9L.  
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Supplemental Table IV. tRNA modification levels and standard deviations in SW620-hTRM9L 
vs. SW620-LacZ cells (Untreated and Paromomycin, N = 3).  
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Supplemental Table V. tRNA modification levels in SW620-hTRM9L vs. SW620-LacZ cells, 
log2-fold changes and significance (Untreated and Paromomycin, N = 3).  
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Supplemental Figure Legends 

Figure S1. (A)  SW620 cells expressing either LacZ or hTRM9L were inoculated in nude mice and 

tumors were measured every 2 days, up to 11 days. Day 11 data for all tumors is shown. (B) Graphs 

showing quantitative PCR (qPCR) analysis of hTRM9L mRNA transcript levels normalized to h36B4. 

RNA was purified from LacZ and Trm9 SW620 tumors grown on BALB/c nude mice (N = 10). Cells 

suspensions were prepared to a concentration of 375,000 cells in 100µl PBS++ and injected in two 

different sites per animal, in the neck and the flank. (C) CLUSTAL based amino acid alignment of 

hTRM9L homologs.  The sequence conserved domain, representing motifs I-III and post motif I 

(Kahlor and Clarke, 2003; Katz et al., 2003), which define methyltransferase enzymes and are used 

to interact with SAM is marked by the diamond tipped line.  We note that that there is a break in the 

sequence (….) with the last panel specific to the C-terminal region of hTRM9L and other homologs. 

 

Figure S2. IHC staining results. For panels A to D tumor nodules of SW620-LacZ and SW620-

hTRM9L expressing cells were harvested 2 to 5 days post-inoculation and stained for (A) caspase 3, 

(B) LC3, (C) phospho H3 (D) p21.  E. Tumor nodules of SW620-GFP (grey bars) and SW620-

hTRM9L (black bars) expressing cells were harvested 2 to 5 days post-inoculation and stained for 

acidic β-gal as in Figure 3B. (F) HP1γ and H3K9me3 staining in SW620-GFP and SW620-hTRM9L 

cells. 

 

Figure S3.  CAM metastasis data and LIN9 protein levels. (A) LacZ- and hTRM9-SW620 cells do 

not differ in their intravasating capacity. GFP-SW620 overexpressing hTRM9 or LacZ (1x106 cells) 

were inoculated onto CAMs. For details see (Kim et al., 1998) After 48 and 72 hrs, the CAM tissue on 

the opposite side of the embryo (lower CAM, where the cells can only arrive if they entered the 

vasculature) was analyzed by fluorescence microscopy to detect GFP-positive cells, which were 

counted in collagenase suspensions of this tissue, using a conventional hemocytometer. Note that 

there is no difference in the efficiency of intravasation between LacZ- and hTRM9-SW620 cells (B) 
Colonization of chick embryo livers was not affected by hTRM9 gene in SW620 cells. The livers were 

collected from the same embryos described in A. After incubation with collagenase, DNA from these 

liver cell suspensions containing putative disseminated tumor cells were extracted using Extract-N-

Amp kit. Then human-specific Alu expression was determined by quantitative PCR. Note that there is 

no difference in the detection of levels of Alu-sequence in the livers of embryos carrying LacZ- and 



hTRM9-SW620 cells on the CAM. (C) LIN9 protein levels in SW620-LacZ and SW620-hTRM9L 

expressing cells were determined by immunoblotting.  LIN9 bands were quantitated by densitometry 

and normalized to GAPDH to demonstrate a 1.8-fold increase in LIN9 in hTRM9L-proficient cells.  

 
Figure S4.  Quantitative analysis of GLUT1 levels.  Tumor nodules of SW620-LacZ (black bar) and 

SW620-hTRM9L (white bar) expressing cells were harvested and stained for GLUT1 as in Figure 5E.  

The percentage of GLUT1 positive cells was determined and a T-test was used to determine 

significance. 

 
Figure S5. Cell viability of SW620-hTRM9L and SW480 after paromomycin treatment. SW480 

(blue diamonds) and SW620-hTRM9L (red squares) data from Figure 6 were re-plotted to compare 

viability after paromomycin exposure. 

 

 

Figure S6. Cell viability of SW620, HCT116 and HT29 cell lines after treatment with  
aminoglycoside antibiotics. (A) SW620-LacZ (blue diamonds) and SW620-hTRM9L (red squares) 

cells were exposed to gentamicin and the percent viability for each was determined by trypan blue 

staining 24 hours post exposure. (B) HT29-LacZ (blue triangles) and HT29-hTRM9L (red squares) 

cells were exposed to paromomycin and the percent viability for each was determined by trypan blue 

staining 24 hours post exposure. (C) HCT116-LacZ (blue diamonds) and HCT116-hTRM9L (red 

squares) cells were exposed to paromomycin and the percent viability for each was determined by 

trypan blue staining 24 hours post exposure. 



Supplemental Figure 1 
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gi|153251913|ref|NP_065895.2|human TRM9L   (1-454)     1 -MDHEAAQLEKQHVHNVYESTAPYFSDLQSKAWPRVRQFLQEQKPGSLIADIGCGTGKYL 
gi|40254307|ref|NP_795926.2| mouse TRM9L   (1-447)     1 -MDPEAVELEKRHVHSVYENTAPYFTDLQSKAWPRVRQFLQDQKPGSLVADIGCGTGKYL 
gi|1730616|sp|P49957.1|      yeast TRM9    (1-279)     1 MEINQAAEKEQEYVHKVYNEIAPHFSQTRYKPWPIVTQFLKTRPMGSIGIDVGCGNGKYL 
gi|189027650|sp|Q96BT7.2|    human ALKBH8  (362-664) 362 ESDKEASRLEQEYVHQVYEEIAGHFSSTRHTPWPHIVEFLKALPSGSIVADIGCGNGKYL 
 
 
 
gi|153251913|ref|NP_065895.2|human TRM9L   (1-454)    60 KVNSQVHTVGCDYCGPLVEIARN--RGCEAMVCDNLNLPFRDEGFDAIISIGVIHHFSTK 
gi|40254307|ref|NP_795926.2| mouse TRM9L   (1-447)    60 KVNSQVHTLGCDYCGPLVEIARN--RGCEVMVCDNLNLPFRDQGFDAIISIGVIHHFSTK 
gi|1730616|sp|P49957.1|      yeast TRM9    (1-279)    61 GVNPDIYIIGSDRSDGLIECARGINPSYNLLVADGLNLPHKNETFDFAISIAVVHHWSTR 
gi|189027650|sp|Q96BT7.2|    human ALKBH8  (362-664) 422 GINKELYMIGCDRSQNLVDICRE--RQFQAFVCDALAVPVRSGSCDACISIAVIHHFATA 
                                                                                          * D91R           * I108N  
 

 
gi|153251913|ref|NP_065895.2|human TRM9L   (1-454)   118 QRRIRAIKEMARVLVPGGQLMIYVWAMEQKNRHF-----EKQDVLVPWNRALCSQLFSES 
gi|40254307|ref|NP_795926.2| mouse TRM9L   (1-447)   118 ERRIRAIKEMARVLAPGGQLMIYVWAMEQKNRRF-----EKQDVLVPWNRALCSRLLSES 
gi|1730616|sp|P49957.1|      yeast TRM9    (1-279)   121 ERRVEVIRHVLSKLRQGGQALIYCWALEQGSSRRGYHEGMEQDVFVPWVLPKSKSK---- 
gi|189027650|sp|Q96BT7.2|    human ALKBH8  (362-664) 480 ERRVAALQEIVRLLRPGGKALIYVWAMEQEYNKQ-----KSKYL-------------RGN 
 
 
....... 
  
 
gi|153251913|ref|NP_065895.2|human TRM9L   (1-454)   352 STNTGVNCVDAGNIEDDNPSASKILRRISAVDSTDFNPDDTMSVEDPQTDVLDSTAFMRY 
gi|40254307|ref|NP_795926.2| mouse TRM9L   (1-447)   349 ITDTGDSVAA---SNSSDPSARKILRRVSAFDSNDSNSEDSSF-LEAQRDATDSKAFMRY 
gi|1730616|sp|P49957.1|      yeast TRM9    (1-279)   221 -------------------------------DDND-------EKQQQDQEQEREEVKYRY 
gi|189027650|sp|Q96BT7.2|    human ALKBH8  (362-664) 601 -----------------NPDKGKPV-----------------EPFGPIGSQDPSPVFHRY 
                                                                                                             R410E * 
gi|153251913|ref|NP_065895.2|human TRM9L   (1-454)   412 YHVFREGELCSLLKENVSELRILSSGNDHGNWCIIAEKKRGCD 
gi|40254307|ref|NP_795926.2| mouse TRM9L   (1-447)   405 YHVFREGELSSLLQESVSELQVLSSGNDHGNWCIIAEKKRSWD 
gi|1730616|sp|P49957.1|      yeast TRM9    (1-279)   243 YHLYREGELAEDCRQAG--AAVHSEGFERDNWWVVAQKR---- 
gi|189027650|sp|Q96BT7.2|    human ALKBH8  (362-664) 627 YHVFREGELEGAC-RTVSDVRILQSYYDQGNWCVILQKA---- 
 
 
 

 



Supplemental Figure 2 
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Supplemental Figure 3 
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Supplemental Figure 4 
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Supplemental Figure 5 
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Supplemental Figure 6 
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