INTRODUCTION

Acute graft-vs.-host disease (aGVHD) remains a major diagnostic and clinical problem in
patients after allogenic hematopoietic stem cell transplant (HSCT). Currently there are no
reliable biomarkers for prediction of aGVHD. HLA disparities between donor and
recipient, age of patient, conditioning intensity, and the type of disease being treated are
some of the factors believed to be relevant for the development of aGVHD.

Other complexity of aGVHD is the difficulty in the diagnosis of this disease, especially
when it is in early stage. Typically this disease target skin, liver, and gastrointestinal tract.
Therefore, biopsies of these organs are currently the major diagnostic tools.

Finding biomarkers that play a role in aGVHD not only helps in predicting and diagnosing
aGVHD, but might help in developing prophylaxis and therapeutic approaches. Using Next
Generation Sequencing (NGS) and targeted RNA sequencing along with a machine
learning approach to predict, we investigated the potential of discovering new biomarkers
that can predict aGVHD.
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Discovering new biomarkers and
developing an assay to predict
aGVHD using Next Generation
Sequencing (NGS) and targeted
RNA sequencing along with a
machine learning algorithms.

METHOD

RNA extracted from bone marrow aspiration samples collected around day 90 post
HSCT from 46 patients were sequenced using 1408 targeted genes. cDNA was first
generated, then adapters were ligated. The coding regions of the expressed genes
were captured from this library using sequence-specific probes to create the final
library. Sequencing was performed using an lllumina NextSeq 550 platform. Ten
million reads per sample in a single run were required. Read length was 2 x 150 bp.
Expression profile was generated using Cufflinks. A machine learning system is
developed to predict the GvHD cases and to discover the relevant genes. A subset of
genes relevant to GvHD is automatically selected for the classification system, based
on a k-fold cross validation procedure (with k=10). For an individual gene, a Naive
Bayesian classifier was constructed on the training of k-1 subsets and tested on the
other testing subset. To eliminate the underflow problem commonly associated with
the standard Naive Bayesian classifiers, we applied Geometric Mean Naive Bayesian
(GMNB) as the classifier to predict GvHD. The processes of gene selection and GVHD
classification are applied iteratively to obtain an optimal classification system and a
subset of genes relevant to GvHD.
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RESULTS
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Using Geometric Mean
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the underflow problem
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with the standard
Naive Bayesian
classifiers for ranking
the relevant
biomarkers.

CONCLUSIONS

Using k-fold cross validation procedure (with
k=10) for an individual gene the Naive Bayesian
classifier was constructed on the training of k-1
subsets and tested on the other testing subset
for vinal model generating ROC curve
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Receiver operating characteristic (ROC) curve for -
prediction of aGVHD. The area under the curve
(AUC) is 0.950

1.Targeted RNA profiling of bone marrow cells using NGS
provides valuable information for predicting aGVHD
2.RNA Profiling along with machine learning algorithm
shows that aGVHD can be predicted with high sensitivity

and specificity.

3.RNA expression levels of 7 genes (CIITA, CD19, CD22,
TCL1A, IKZF3, LMO7, and ERCC3) involved in MHC, B-
and T-cell proliferation and interaction are adequate for
the prediction of aGVHD.

4.Further testing of large number of cases is needed for
validation of this approach
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Top 7 Biomarkers selected by the Bayesian model
for predicting aGVHD
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Class Il Major Histocompatibility Complex Transactivator
Encodes a protein containing a calponin homology (CH)
domain, a PDZ domain, and a LIM domain, and may be
involved in protein-protein interactions.

Three members of this protein family (lkaros, Aiolos and
Helios) are hematopoietic-specific transcription factors
involved in the regulation of lymphocyte development.
This gene product is a transcription factor that is
important in the regulation of B lymphocyte

proliferation and differentiation.
Encodes a member of the immunoglobulin gene

superfamily. Expression of this cell surface protein is

restricted to B cell lymphocytes.
Expressed in CD4-/CD8- cells, but not in cells at later

stages of differentiation. TCL1 functions as a coactivator

of the cell survival kinase AKT
Encodes an ATP-dependent DNA helicase that functions

in nucleotide excision repair. The encoded protein is a
subunit of basal transcription factor 2 (TFIIH) and,
therefore, also functions in class Il transcription.
Mutations in this gene are associated with Xeroderma

pigmentosum B,
Mediates B-cell B-cell interactions. May be involved in

the localization of B-cells in lymphoid tissues. Binds
sialylated glycoproteins; one of which is CD45.
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