Northern blot analysis

tRNA isolation

First, cells were washed twice with 37 °C 300 mM sodium acetate pH 4.5 and then detached
with a cell scraper and transferred to 500 pl 300 mM sodium acetate pH 4.5 in a
microreaction vessel. Three wells were collected in a microreaction vessel. The cells were
centrifuged at 5000 rpm for 5 min at 4 °C, the supernatant discarded, the remaining cells
resuspended in 300 pl 300 mM sodium acetate pH 4.5 with 10 mM EDTA and 300 pl phenol:
chloroform (pH 4.9) (Invitrogen #AM9720) added. To disrupt the cells, they were shaken
well five times for 30 seconds and the cells were kept on ice between steps. To separate the
phases, centrifugation was performed for 15 min at 14000 rpm and 4 °C and the upper phase
with the RNA was transferred to a new microreaction tube. After the addition of 300 pl
phenol: chloroform (pH 4.9), centrifugation was repeated for 15 min at 14000 rpm and 4 °C
and the upper phase was transferred to a new microreaction tube. For precipitation of the
RNA, three times the volume of pure ethanol was added, mixed briefly and centrifuged for 25
min at 14000 rpm and 4 °C. The RNA was precipitated a total of two times. Precipitation was
performed twice in total, i.e. the pellet was dissolved again in 60 pl 300 mM sodium acetate
pH 4.5 and 300 pl 100% ethanol after the first precipitation. For deacylation, the tRNA was
incubated in Tris/HCI with pH 8 at 37 °C for 2h after the first precipitation and precipitated
again with ethanol. Finally, the precipitated RNA was dissolved in 10 mM sodium acetate pH

4.5 and the concentration was determined on a spectrometer.
RNA electrophoresis

First, the gel was poured and allowed to set overnight at 4°C. The RNA was brought to a
volume of 5 pl with 10 mM sodium acetate pH 4.5 and mixed in a ratio of 1:1 with 2X
loading buffer. The RNA was then loaded onto the gel. The buffer used for electrophoresis

was 0.3 M sodium acetate at pH 5.0.



Denaturing gel:

- 3 ml 1M sodium acetate pH5.0

-4.2g urea

- 3.5 ml 40% polyacrylamide (BioRad #1610148)

- Make up to 10 ml with DEPC water and adjust pH to 5.0.

Native gel:

- 3 ml 1M sodium acetate pH5.0;

- 3.5 ml 40% polyacrylamide (BioRad #1610148);

- make up to 10 ml with DEPC water and adjust pH to 5.0.

At the beginning, electrophoresis was started with 20 V and the voltage was increased to 40 V
in intervals of one hour and steps of 5-10 V. The electrophoresis was continued for about 24
hours. In total, the RNA was run for about 24 h at 4°C until the xylene cyanol reached the end
of the gel. Since the pH of the buffer in the inner chamber increases during electrophoresis, it

was stopped briefly every 8 h and the buffer was redistributed to the chambers.

Preparation of DIG labelled probes

For the preparation of the DIG labelled RNA probes the DIG RNA labelling kit from Roche
(#11175025910) was used. A purified PCR product was used as substrate. The reverse primer
of this PCR carries the sequence of the T7 promoter at the 5'end, so this was inserted into the
product during PCR. Following primers were used: from 5°2>3°: Val- tRNA fw: GCT TAA
CAC AAA GCA CCC AAC and Val- tRNA rv: GGA TCC TAATAC GAC TCACTA TAG

GCA AGT TAAGTT GAA.



In vitro transcription reaction set-up:

- 2 ul 10X dNTP labelling mixture

- 2 pl 10X transcription buffer

- 2 ul T7 RNA polymerase

- 1 pl RNase inhibitor

-1 pg PCR product

- Make up to 20 ul with H20

The reaction was incubated for 2 h at 37 °C. Then incubated for 15 min with 2 pL DNase | at
37 °C and stopped with 2 pL 0.2 M EDTA. The product was diluted 1:10 in DEPC treated

water and stored at -80 °C.

RNA blotting and hybridisation

The transfer of the RNA on a nylon membrane was done with the Power Blotter Station from
Thermofischer (15V for a 1h with transfer buffer). To fix the RNA on the membrane, UV
crosslinking with UV Stratalinker 1800 (Stratagene) was performed. The membrane was put
into the hybridisation buffer for 2 h at 42 °C. Subsequently, 2.5 ul of 1:10 diluted probe was
added to 3 ml of hybridisation buffer and incubated at 42 °C overnight. For detection, the DIG
wash and blocking buffer set from Roche (#11585762001) and the DIG luminescent detection
kit (#11363514910) were used, whereby the membrane was first briefly given wash buffer for
5 min. Then the membrane was blocked with 100 ml blocking reagent for 1 h and incubated
with a DIG specific antibody (diluted 1:10000 in 20 ml blocking reagent) for 1 h. Then the
membrane was incubated twice for 15 min with wash buffer. This was followed by two 15
min incubations with wash buffer. CSPD from Roche was used for the detection of the DIG

labelled RNA probe. The membrane was placed in a cassette with an appropriate film, which



was then developed. For removal of the probe, the membrane was placed twice in stripping

buffer at 65 °C for 45 minutes.

Establishing a monoclonal VARS2 knockout HEK293A cell line

The VARS2 knockout was achieved with an “HDR-mediated CRISPR kit” from OriGene
Terchnologies Inc. (USA) following the manufacturer’s “CRISPR/Cas9 Genome Editing
Application Guide” for “HDR-mediated CRISPR knockout kits” with a few adaptations. The
transfection reagent Turbofectin 8.0 was used for the co-transfection reactions. Puromycin
selection with 0.5 pg/ml puromycin was applied 48 hours post co-transfection. Following
puromycin selection, in a process called limiting dilution, the cells were serially diluted and

seeded on 96-well plates to generate cell lines stemming from a single cell.

After expansion of monoclonal cell lines, DNA was extracted using the “QIAamp
DNA Blood Mini” kit from Qiagen (Cat. no. 51106) following the protocol for cultured cells
described in the manufacturer’s handbook. Genomic PCRs were performed to screen for cell
lines containing a VARS2 knockout using a PrimeSTAR GXL DNA Polymerase from Takara

(Cat. #R050A) following the “Rapid PCR Protocol” explained in the product manual.

For interesting cell lines, the knockout was verified on a protein and an RNA level via
Western blotting and RT-gPCR respectively. Protein was extracted from whole cell lysate
using a RIPA lysis buffer (150 mM NaCl, 1% TritonX-100, 0.5% Sodium deoxycholate, 0.1%
SDS, 50mM Tris HCI, 1x phosphatase inhibitor (PhosSTOP™ Ref. 04 906 837 001 Sigma),
Ix protease inhibitor cocktail (cOmplete™ Protease Inhibitor Cocktail, Ref. 04 693 116 001
Sigma). The lysate was centrifuged at 20 000 g for 10 min at 4°C and the supernatant
transferred into a new tube and measured using an RC DC™ protein assay (RC DC™ Protein

Assay Kit, Cat. No. 5000121) following the manufacturer’s instructions for the “Microfuge



Tube Assay Protocol”. Western blotting was performed following the lab’s internal standard

protocol.












Table S1

Table basal OCR

Analyzed

Two-way Ordinary

ANOVA

Alpha 0,05

Source of % of total P value P value Significant?

Variation variation summary

Interaction 0,02231 0,9956 ns No

Row Factor 5,891 0,3255 ns No

Column Factor 2,544 0,3239 ns No

ANOVA table | SS (Type Ill) DF MS F (DFn, DFd) P value
Interaction 6,689 3,344 F (2, 36) = 0,004387 P=0,9956
Row Factor 1766 883 F (2,36)=1,158 P=0,3255
Column Factor 762,7 762,7 F(1,36)=1 P=0,3239
Residual 27445 36 762,4

Number of 6

missing values

Table maximal OCR

Analyzed

Two-way Ordinary

ANOVA

Alpha 0,05

Source of % of total P value P value Significant?

Variation variation summary

Interaction 1,395 0,7445 ns No

Row Factor 4,857 0,3653 ns No

Column Factor 9,347 0,0535 ns No

ANOVA table SS (Type IlI) DF MS F (DFn, DFd) P value
Interaction 2445 122,2 F (2, 36) = 0,2974 P=0,7445
Row Factor 851,4 425,7 F (2, 36) = 1,036 P=0,3653
Column Factor 1638 1638 F (1, 36) = 3,987 P=0,0535
Residual 14795 36 411

Number of 6

missing values
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Figure S1
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Figure S2

AAC, relative to Scr Control
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Figure S3
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