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Reporting Summary

Springer Nature wishes to improve the reproducibility of the work that we publish. This checklist is used to ensure good
reporting standards and to improve the reproducibility. Please respond completely to all questions relevant to your
manuscript. For more information, please read the journal’s Guide to Authors.

Check here to confirm that the following information is available in the Material & Methods section:

e The exact sample size (n) for each experimental group/condition, given as a number, not a range

o A description of the sample collection allowing the reader to understand whether the samples represent
technical or biological replicates (including how many animals, litters, culture, etc.)

e A statement of how many times the experiment shown was replicated in the laboratory

o Definitions of statistical methods and measures: For small sample sizes (n<5) descriptive statistics are not
appropriate, instead plot individual data points

o

O O O O O

Very common tests, such as t-test, simple )(2 tests, Wilcoxon and Mann-Whitney tests, can be
unambiguously identified by name only, but more complex techniques should be described in the
methods section

Are tests one-sided or two-sided?

Are there adjustments for multiple comparisons?

Statistical test results, e.g., P values

Definition of ‘center values’ as median or mean;

Definition of error bars as s.d. or s.e.m. or c.i.

Please ensure that the answers to the following questions are reported in the manuscript itself. We encourage you to
include a specific subsection in the methods section for statistics, reagents and animal models. Below, provide the
page number or section and paragraph number.

Statistics and general methods Reported in section/paragraph or page #

1. How was the sample size chosen to ensure
adequate power to detect a pre-specified effect | proliferation, apoptosis, mitochondrial membrane
size? (Give section/paragraph or page #) potential, and quantitative PCR, n=3 was chosen as the

For animal studies, include a statement about sample
size estimate even if no statistical methods were

used.

2. Describe inclusion/exclusion criteria if samples or
animals were excluded from the analysis. Were
the criteria pre-established? (Give
section/paragraph or page #)

3. If a method of randomization was used to
determine how samples/animals were allocated
to experimental groups and processed, describe
it. (Give section/paragraph or page #)

For animal studies, include a statement about
randomization even if no randomization was

used.

For experiments involving quantification of cell

No previous sample size calculation was used. The number
of mice used was based on the previous experience of the
laboratory in using these assays and mouse strains.

No data were excluded from the analysis.

For animal experiments, samples were allocated to
experimental group without any previous selection.

Described above
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4. If the investigator was blinded to the group
allocation during the experiment and/or when
assessing the outcome, state the extent of
blinding. (Give section/paragraph or page #)

For animal studies, include a statement about
blinding even if no blinding was done.

5. For every figure, are statistical tests justified as
appropriate?

Do the data meet the assumptions of the tests (e.g.,
normal distribution)?

Is there an estimate of variation within each group of
data?

Is the variance similar between the groups that are
being statistically compared? (Give
section/paragraph or page #)

Reagents

6. Report the source of antibodies (vendor and
catalog number)

7. Identify the source of cell lines and report if they
were recently authenticated (e.g., by STR
profiling) and tested for mycoplasma
contamination

Animal Models

8. Report species, strain, sex and age of animals

9. For experiments involving live vertebrates,
include a statement of compliance with ethical
regulations and identify the committee(s)
approving the experiments.

For animal experiments, mice were coded. Experiments
were performed and then data were decoded. The code
was unknown to the investigator at the time of analysis.

Described above

For every figure, the statistical tests were appropriately
justified.

All results were checked for normal distribution and the
appropriate statistical analysis method was selected

For each group of data, variation was estimated by
standard deviation.

In each statistically compared group, variances are similar.

Reported in section/paragraph or page #

anti-EPRS (Abcam, ab31531)
anti-GCN2 (Abcam, ab134053)

MM.1S (ATCC, CRL-2974)
MM.1R (ATCC, CRL-2975)
NCI-H929 (ATCC, CRL-9068)
RPMI 8226 (ATCC, CCL-155)

Reported in section/paragraph or page #

Five-week-old female CB17 SCID mice (Charles River

\

All experiments described were approved by and adhered
to the guidelines of the Dana Farber Cancer Institute
Animal Care and Use Committee.

10. We recommend consulting the ARRIVE guidelines (PLoS Biol. 8(6), €1000412,2010) to ensure that other
relevant aspects of animal studies are adequately reported.
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http://www.ncbi.nlm.nih.gov/pubmed/20613859

Human subjects

11.

12.

13.

14.

15.

16.

Identify the committee(s) approving the study
protocol.

Include a statement confirming that informed
consent was obtained from all subjects.

For publication of patient photos, include a
statement confirming that consent to publish
was obtained.

Report the clinical trial registration number (at
ClinicalTrials.gov or equivalent).

Reported in section/paragraph or page #

All procedures were performed using a protocol approved
by the Institutional Review Board of the DFCI.

Informed consent was obtained from all patients and healthy
volunteers in accordance with the Declaration of Helsinki.

n/a

n/a

For phase Il and Ill randomized controlled trials, please refer to the CONSORT statement and submit the

CONSORT checklist with your submission.

For tumor marker prognostic studies, we recommend that you follow the REMARK reporting guidelines.

Data deposition

17.

Provide accession codes for deposited data.
Data deposition in a public repository is
mandatory for:

a. Protein, DNA and RNA sequences

b. Macromolecular structures

c. Crystallographic data for small molecules
d. Microarray data

Reported in section/paragraph or page #

Sequencing data have been deposited in the GEO database
under accession number GSE186448.

Mass spectrometry proteomic data was deposited into the
ProteomeXchange Consortium via the PRIDE partner
repository with the dataset identifier PXD029453 and
10.6019/PXD029453.

Atomic coordinates and structure factors for the human

Deposition is strongly recommended for many other datasets for which structured public repositories exist; more
details on our data policy are available in the Guide to Authors. We encourage the provision of other source data
in supplementary information or in unstructured repositories such as Figshare and Dryad. We encourage
publication of Data Descriptors (see Scientific Data) to maximize data reuse.

18.

If computer code was used to generate results
that are central to the paper’s conclusions,
include a statement in the Methods section
under “Code availability” to indicate whether
and how the code can be accessed. Include
version information as necessary and any
restrictions on availability.

For bulk RNAseq analysis, a cgat-core pipeline within the
cgat-flow repository (‘rnaseqdiffexpression’;
(https://github.com/cgat-developers/cgat-flow/blob/master/
cgatpipelines/tools/pipeline_rnaseqdiffexpression.py ) was
used to process the reads. Differential expression analysis
was performed using DESeq2. Pathway analysis was
performed using the XGR package and gene ontology
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http://clinicaltrials.gov/
http://www.consort-statement.org/
http://www.nature.com/nrclinonc/journal/v2/n8/full/ncponc0252.html
http://www.figshare.com/
http://datadryad.org/
http://www.nature.com/sdata/

	sample size: For experiments involving quantification of cell proliferation, apoptosis, mitochondrial membrane potential, and quantitative PCR, n=3 was chosen as the minimal replicate number, and at least two independent experiments were performed.
	sample size: animals: No previous sample size calculation was used. The number of mice used was based on the previous experience of the laboratory in using these assays and mouse strains.
	randomization: For animal experiments, samples were allocated to experimental group without any previous selection.
	randomization: animals: Described above
	inclusion/exclusion criteria: No data were excluded from the analysis.
	statistical tests: For every figure, the statistical tests were appropriately justified.
	data meet assumptions: All results were checked for normal distribution and the appropriate statistical analysis method was selected accordingly.
	blinding: animals: Described above
	estimate of variation: For each group of data, variation was estimated by standard deviation.
	variance similar: In each statistically compared group, variances are similar.
	source of antibodies: anti-EPRS (Abcam, ab31531)
anti-GCN2 (Abcam, ab134053)
anti-phopho-GCN2 (Abcam, ab75836)
anti-eIF2α (Cell signaling technology, 9722)
anti-phospho-eIF2α (Cell signaling technology, 9721; Abcam, 32157)
anti-ATF4 (Cell signaling technology, 11815)
anti-DDIT3 (Cell signaling technology, 2895)
anti-Cleaved Caspase-3 (Cell signaling technology, 9661; Cell signaling technology, 9664)
anti-Caspase-8 (Cell signaling technology, 9746)
anti-Caspase-9 (Cell signaling technology, 9502)
anti-PARP (Cell signaling technology, 9532; Cell signaling technology, 9542)
anti-MYC (Santa Cruz biotechnology, sc-40)
anti-PIM2 (Cell signaling technology, 4730)
anti-CCND1 (Cell signaling technology, 2922, Cell signaling technology, 55506)
anti-CCND2 (Cell signaling technology, 3741)
anti-TCF3 (Santa Cruz biotechnology, sc-133075)
anti-PERK (Cell signaling technology, 5683)
anti-β-Actin-HRP (Cell signaling technology, 5125)
anti-GAPDH (Cell signaling technology, 2118)
anti-Α-Tubulin (Sigma, T6074)
anti-rabbit IgG-HRP (Cell signaling technology, 7074; Bethyl A120-201P)
anti-mouse IgG-HRP (Cell signaling technology, 7076; Santa Cruz, Sc-2005)
anti-Ki67 (Servicebio, GB13030-2)
anti-CD45 (Fluidigm, 3089003B)
anti-IgGL (Biolegend, 316602)
anti-IgGK (Biolegend, 316502)
anti-CD81 (Biolegend, 349502)
anti-CD19 (Fluidigm, 3142001B)
anti-Ikaros (Fluidigm, 3143024B)
anti-CD38 (Fluidigm, 3144014B)
anti-SLAMF7 (Biolegend, 331802)
anti-MCL-1 (Abcam, ab32087)
anti-CASP9 (Abcam, ab219590)
anti-BCL-XL (Abcam, ab199099)
anti-Bcl2 (Abcam, ab219608)
anti-P53 (Fluidigm, 3150024A)
anti-IRF4 (Abcam, ab133590)
anti-Helios (Biolegend, 137202)
anti-CD267 (Biolegend, 311902)
anti-CASP8 (Abcam, ab32397)
anti-CD27 (Fluidigm, 3155001B)
anti-PD-L1 (Fluidigm, 3156026B)
anti-CD137L (Fluidigm, 3158022B)
anti-CD138 (Biolegend, 356502)
anti-P16 (Abcam, ab108349)
anti-Ki67 (Fluidigm, 3161007B)
anti-Aiolos (Fluidigm, 3162032B)
anti-Bcl6 (Fluidigm, 3163012B)
anti-CCND2 (Novus, NB100-1939)
anti-BCMA (Biolegend, 357502)
anti-CK1a (Life, Technologies)
anti-Survivin (R&D, systems)
anti-PLK1 (Abcam, ab17056)
anti-FOXM1 (Invitrogen, 702664)
anti-CD117 (Biolegend, 313202)
anti-CD307e (Biolegend, 340302)
anti-P21 (Abcam, ab80633)
anti-CD56 (Biolegend, 318345)
anti-ZFP91 (Celgene, Yb174Di)
anti-HDAC6 (Abcam, ab210472)
	blinding: For animal experiments, mice were coded. Experiments were performed and then data were decoded. The code was unknown to the investigator at the time of analysis.
	species, strain, sex, age: Five-week-old female CB17 SCID mice (Charles River Laboratories) 
	source of cell lines: MM.1S (ATCC, CRL-2974)
MM.1R (ATCC, CRL-2975)
NCI-H929 (ATCC, CRL-9068)
RPMI 8226 (ATCC, CCL-155)
U266 (ATCC, TIB-196)
THP-1 (ATCC, TIB-202)
MOLT-4 (ATCC, CRL-1582)
Jurkat (ATCC, TIB-152)
SU-DHL-4 (ATCC, CRL-2975)
L363 (DSMZ, ACC 49)
MOLP-8 (DSMZ, ACC 569)
KMM-1 (JCRB, JCRB1180)
KMS-11 (JCRB, JCRB1179)
KMS-34 (JCRB, JCRB1195-A)
Ki-JK (JCRB, JCRB1065)
HBL-1 (ABM, T8204)
Karpass 299 (MilliporeSigma, 06072604)
OPM2 (provided by Dr. P. Leif Bergsagel, CVCL_1625)
Dox40 (provided by Dr. William Dalton, CVCL_J431)
bortezomib-resistant AMO1 (generated in-house)
carfilzomib-resistant AMO1 (generated in-house)
lenalidomide-resistant L363 (generated in-house). 
lenalidomide-resistant MM.1S (generated in-house)
Cell lines were tested and authenticated by short tandem repeat DNA fingerprinting analysis (Molecular Diagnostic Laboratory, Dana-Farber Cancer Institute [DFCI], Boston, MA) and regularly tested for mycoplasma contamination using the MycoAlert mycoplasma detection kit (Lonza, Basel, Switzerland).
	statement of compliance: All experiments described were approved by and adhered to the guidelines of the Dana Farber Cancer Institute Animal Care and Use Committee.
	informed consent: Informed consent was obtained from all patients and healthy volunteers in accordance with the Declaration of Helsinki.
	committee approving: All procedures were performed using a protocol approved by the Institutional Review Board of the DFCI.
	CT registration number: n/a
	informed consent: patient photos: n/a
	accession codes: Sequencing data have been deposited in the GEO database under accession number GSE186448.
Mass spectrometry proteomic data was deposited into the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD029453 and 10.6019/PXD029453.
Atomic coordinates and structure factors for the human ProRS-NCP26 ligand complex are under the accession number 7BBU with Protein Data Bank (PDB).
	code availability: For bulk RNAseq analysis, a cgat-core pipeline within the cgat-flow repository (‘rnaseqdiffexpression’; (https://github.com/cgat-developers/cgat-flow/blob/master/cgatpipelines/tools/pipeline_rnaseqdiffexpression.py ) was used to process the reads. Differential expression analysis was performed using DESeq2. Pathway analysis was performed using the XGR package and gene ontology annotations.
For single-cell RNAseq analysis, the Scflow pipeline (https://github.com/Acribbs/scflow) was used to process scRNA-seq reads. Clustering and sample integration was performed using Seurat. Automated cell type annotation was performed using singleR, clustifyr and scClassify. The celldex HumanPrimaryCellAtlasData reference annotation was used for singleR and clustifyr. Annotation with ScClassify was performed with the author’s pretrained model ‘Joint Human PBMC’, comprising seven annotated PBMC scRNA-seq data sets. Seurat was used for differential expression analysis.
Gene expression was estimated with a PLM model.
The survival analysis was carried out using the R-package ‘Survival’. ‘surv_cutpoint’ function of the R package “survminer” was used to define the optimal cut-off value for expression.
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