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Supplementary Figure Legends 

Figure S1. Variant sequences of Bombyx cytoplasmic tRNAAspGUC (A) and tRNAHisGUG (B) 

According to RACE analyses, tRNA halves from tRNAAspGUC in BmN4 cells were derived from 

variant 1 (shown in square).  

 

Figure S2. RACE identification of 5′-tRNAHisGUG half sequences in Bombyx BmN4 cells  

The cloverleaf secondary structure of the Bombyx cytoplasmic tRNAHisGUG is shown. Sequences 

of the tRNA halves derived from the tRNAHisGUG were identified by RACE analysis. All 3′-

RACE products (10 out of 10) cloned from 5′-tRNA halves had 3′-terminal positions at np 34. 

5′-RACE for 3′-tRNA half failed to amplify detectable bands, most likely because the m1G 

modification at np 37 inhibited reverse transcription.  

 

Figure S3. Variant sequences of human cytoplasmic tRNAAspGUC (A) and tRNAHisGUG (B) 

 

Figure S4. RACE identification of the sequences of tRNA halves derived from tRNAAspGUC 

and tRNAHisGUG in human BT-474 cells  

(A) RNAs extracted from HeLa and BT-474 cells were subjected to RACE analyses for 

sequence identification of tRNA halves derived from human cytoplasmic tRNAAspGUC and 

tRNAHisGUG. RACE reactions from BT-474 RNA, but not those from HeLa RNA, yielded clear 

amplified bands for the 5′- and 3′-tRNAAspGUC halves and 5′-tRNAHisGUG half, which is 

consistent with the abundant expression of the tRNA halves in BT-474 cells and the barely 

detectable expression in HeLa cells (Fig. 2A). RACE for 3′-tRNAHisGUG half failed to amplify 
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detectable bands, most likely because the m1G modification at np 37 inhibited reverse 

transcription.  

(B) The cloverleaf secondary structures of the human cytoplasmic tRNAAspGUC-V1 and 

tRNAHisGUG-V1 are shown. All 3′-RACE products cloned from the 5′-tRNA halves (15 out of 

15 from 5′-tRNAAspGUC, and 13 out of 13 from 5′-tRNAHisGUG) had 3′-terminal positions at np 

34. The majority of the 5′-RACE products (9 out of 10) cloned from 3′-tRNAAspGUC halves had 

5′-terminal positions at np 35, while np 36 was the 5′-terminal position in one clone.  

 

Figure S5. Entire gel picture whose designated region (red square) was shown in Fig. 2C  

 

Figure S6. Reduction of tRNA halves upon siRNA knockdown of ANG  

(A) BT-474 cells were transfected with control (Ctrl) siRNA or the two different siRNAs 

targeting the ANG gene. Total RNA was extracted from the cells after 72 h of transfection. 

ANG mRNA was quantified by real-time qRT-PCR. Expression levels from control siRNA-

treated cells were set as 1 and relative expression levels of ANG mRNAs are indicated. Each 

data set represents the average of three independent experiments with bars showing the SD.   

(B) Mature tRNAAspGUC, 5′-tRNAAspGUC, and miR-16 (negative control) in total RNA extracted 

from ANG siRNA-treated cells were detected by Northern blot. The Northern blot bands were 

quantified and shown as relative abundance; amounts in control cells were set as 1.    

 

Figure S7. Alteration of hormone status did not influence ANG and RNH1 expression 

levels   
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(A) LNCaP-FGC cells were cultured in medium containing normal FBS or hormone-free CS-

FBS. After culturing for 120 h, total RNA was extracted and ANG and RNH1 mRNA levels 

were quantified by real-time qRT-PCR. Expression levels in the cells cultured with normal FBS 

were set as 1, and average of three independent experiments with SD values are shown.  

(B) By Western blots, RNH1 protein levels were examined in LNCaP-FGC cells cultured with 

FBS or CS-FBS for 120 h. The levels of -tubulin were also examined as a control.  

 

Figure S8. siRNA targeting SHOT-RNA reduced the levels of the SHOT-RNA without 

affecting mature tRNA levels   

(A) LNCaP-FGC cells were transfected with control siRNA or siRNA targeting 5′-SHOT-

RNALysCUU. After 72 h of transfection, total RNA was extracted and subjected to Northern blot 

to detect 5′-SHOT-RNALysCUU and mature tRNALysCUU. The asterisk indicates the detection of 

one of the strands of the transfected siRNA.   

(B) The Northern blot bands were quantified and shown as relative abundance; amounts in 

control cells were set as 1.  

 

Figure S9. Variant sequences of human cytoplasmic tRNALysCUU (A), tRNAGluCUC (B), 

tRNAValAAC (C), tRNAValCAC (D), tRNAGlnCUG (E), tRNALysUUU (F), and tRNAGlyGCC (G) 

Among 5′-SHOT-RNALysCUU reads shown in Fig 5D, 24.4%, 0.25%, 0.2%, and 75.2% were 

derived from tRNALysCUU-V1, V2, -V1/V2, and -V3/V4, respectively. Among 5′-SHOT-

RNAGluCUC reads, 84.5% and 15.5% were derived from tRNAGluCUC-V1/V2, and -V1/V2/V5. 

Among 5′-SHOT-RNALysUUU reads, 49.8% and 50.2% were derived from tRNALysUUU-V1/V2, 

and -V1/V2/V3. All 5′-SHOT-RNAValAAC/CAC reads were derived from tRNAValAAC-V1/V2 or 
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tRNAValCAC-V1/V2/V3. All reads of 5′-SHOT-RNAHisGUG, 5′-SHOT-RNAGlnCUG, 5′-SHOT-

RNAAspGUC, and 5′-SHOT-RNAGlyGCC were derived from tRNAHisGUG-V1, tRNAGlnCUG-

V1/V2/V3, tRNAAspGUC-V1, and tRNAGlyGCC-V1, respectively.  
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Table S1.  Sequences of adapters and primers for RACE analysis 

RACE  Adapter/primer Sequence (5′–3′) 

5′-RACE  

5′-RNA adapter GUUCAGAGUUCUACAGUCCGACGAUC 

3′-tRNAAspGUC half-forward primer GTTCAGAGTTCTACAGTCCGACGATC 

3′-tRNAAspGUC half-reverse primer TGGCTCCCCGTCGGGGAATC 

3′-RACE 

3′-RNA adapter 5phos/UGGAAUUCUCGGGUGCCAAGG/3ddC 

5′-tRNAAspGUC half-forward primer GCGGTCCTCGTTAGTATAGT 

5′-tRNAHisGUG half-forward primer GCTCGCCGTGATCGTATAGT 

Common reverse primer GCCTTGGCACCCGAGAATTCCA 

 

Table S2.  Sequences of probes for Northern blot analysis 

Target Sequence (5′–3′) 

Bombyx 5′-tRNAAspGUC half GGGATACTGACCACTATACTACCGAAGA 

Bombyx 3′-tRNAAspGUC half CGGCGGGGAATCGAACCCCGGTCTCCC 

Bombyx 5′-tRNAHisGUG half GGGTCCTAACCACTAGACGA 

Bombyx 3′-tRNAHisGUG half AAATTCGAACCTGGGTTACT 

human 5′-tRNAAspGUC half GGGATACTCACCACTATACTAACGAGGA 

human 3′-tRNAAspGUC half GTCGGGGAATCGAACCCCGGTCTCC 

human 5′-tRNAHisGUG half CAGAGTACTAACCACTATACGATCACGGC 

human 3′-tRNAHisGUG half GCCGTGACTCGGATTCGAACCGAGGTT 

human 5′-tRNALysCUU half GTCTCATGCTCTACCGACT 

All synthetic probes and primes used in this study were synthesized by Integrated DNA 

Technologies. Locked Nucleic Acid (LNA)-modified probes were used for the detection of 

Bombyx 5′- and 3′-tRNAHisGUG halves (underlined letters designate LNA).  
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Table S3.  Sequences of the sense strand of siRNAs with 3′-overhangs, which were designed using 

siExplorer (46) 

Target Sequence (5′–3′) 

ANG-1 AAACCUAAGAAUAAGCAAGUCAU 

ANG-2 CCUAAGAAUAAGCAAGUCUAU 

5′-SHOT-RNALysCUU AGCUCAGUCGGUAGAGCAUUU 

5′-SHOT-RNAAspGUC GUUAGUAUAGUGGUGAGUAUU 

5′-SHOT-RNAHisGUG UCGUAUAGUGGUUAGUACUUU 

3′-SHOT-RNAAspGUC GCGGGAGACCGGGGUUCGAUU 

 

Table S4.  Sequences of primers for real-time qRT-PCR 

Primer Sequence (5′–3′) 

ANG-forward primer AGAAGCGGGTGAGAAACAAAAC 

ANG-reverse primer AGTGCTGGGTCAGGAAGTGTG 

GAPDH-forward primer GTCTTCACCACCATGGAGAAGG 

GAPDH-reverse primer ATGATCTTGAGGCTGTTGTCAT 

U6 snRNA-forward primer TCGCTTCGGCAGCACATATAC 

U6 snRNA-reverse primer CGAATTTGCGTGTCATCCTTG 

ESR1-forward primer CGGCTCCGTAAATGCTACGA 

ESR1-reverse primer TGGCAGCTCTCATGTCTCCA 

AR-forward primer AGCTCACCAAGCTCCTGGACTC 

AR-reverse primer TTGGGCACTTGCACAGAGATG 

HER2-forward primer CAGAGCAGCTCCAAGTGTTTG 

HER2-reverse primer GGTTCTGGAAGACGCTGAGG 

RNH1-forward primer AACAACAGGCTGGAGGATGC 

RNH1-reverse primer TCACGCAGGCTGTGGTTG 

5S rRNA-forward primer TACGGCCATACCACCCTGAAC 

5S rRNA-reverse primer CGGTCTCCCATCCAAGTACTAACC 
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Table S5.  Sequences of adapters and primers for SHOT-RNA quantification by TaqMan 

qRT-PCR  

Target  Adapter/primer Sequence (5′–3′) 

5′-tRNAAspGUC 

3′-RNA adaptor 
/5Phos/GAACACUGCGUUUGCUGGCUUUGAGAGUU

CUACAGUCCGACGAUC/3ddC/ 

TaqMan probe 
/56FAM/TATCCCCGC/ZEN/CTGGAACACTGCGTTT/3

IABkFQ/ 

Forward primer GCGGTCCTCGTTAGTATAGT 

Reverse primer GATCGTCGGACTGTAGAACTC 

 

5′-tRNAHisGUG 

3′-RNA adaptor 
/5Phos/GAACACUGCGUUUGCUGGCUUUGAGAGUU

CUACAGUCCGACGAUC/3ddC/ 

TaqMan probe 
/5HEX/TAGTACTCT/ZEN/GCGTTGGAACACTGCGTT

TGC/3IABkFQ/ 

Forward primer GCTCGCCGTGATCGTATAGT 

Reverse primer GATCGTCGGACTGTAGAACTC 

 

5′-tRNALysCUU 

3′-RNA adaptor 
/5Phos/GAACACUGCGUUUGCUGGCUUUGAGAGUU

CUACAGUCCGACGAUC/3ddC/ 

TaqMan probe 
/56FAM/AGAGCATGG/ZEN/GACTCGAACACTG/3IA

BkFQ/ 

Forward primer GCCCGGCTAGCTCAG 

 Reverse primer GATCGTCGGACTGTAGAACTC 

 

3′-tRNAAspGUC 

 

5′-RNA adaptor 
GAACACUGCGUUUGCUGGCUUUGAUGAAAGUUC

AGAGUUCUACAGUCCGACGAUC 

TaqMan probe 
/56FAM/CAGTCCGAC/ZEN/GATCTCACGCGGGAGA

C/3IABkFQ/ 

Forward primer GAACACTGCGTTTGCTGGCTTTGATG 

 Reverse primer TGGCTCCCCGTCGGGGAATC 

 
 3′-RNA adaptor 

/5Phos/GAACACUGCGUUUGCUGGCUUUGAGAGUU

CUACAGUCCGACGAUC/3ddC/ 

5′-tRNAGluCUC TaqMan probe /56FAM/CGCTCGAAC/ZEN/ACTGCGTTTG/3IABkFQ/ 

 Forward primer TCCCTGGTGGTCTAGTGG 

 Reverse primer GATCGTCGGACTGTAGAACTC 
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A, G, C, and T designate DNA, whereas rG and rC designate RNA.  

Table S6.  Sequences of adapters and primers for mature tRNA quantifications by FL-PCR 

Adapter/primer Sequence (5′–3′) 

Stem-loop adapter /5Phos/TCGTAGGGTCCGAGGTATTCACGATGrGrC 

tRNALysCUU-forward primer GTTCGAGCCCCACGTT 

tRNALysCUU-reverse primer ACTGAGCTAGCCGGGC 

tRNAAspGUC-forward primer CGGGAGACCGGGGTTCGATT 

tRNAAspGUC-reverse primer CGGGGATACTCACCACTATACTAACGAGGA 
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