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ADVANCED  DIAGNOSTICS  
FOR  ADVANCING  CURE 



advanced 
diagnostics for
advancing cure

Multiple myeloma (myeloma) is a complex cancer 
�–�Š�ƒ�–���…�ƒ�•���„�‡���†�‹�¥�…�—�Ž�–���–�‘���†�‹�ƒ�‰�•�‘�•�‡���ƒ�•�†���…�Š�ƒ�Ž�Ž�‡�•�‰�‹�•�‰���–�‘��
treat.

Every case of myeloma is unique in terms of disease 
�…�Š�ƒ�”�ƒ�…�–�‡�”�‹�•�–�‹�…�•�á���‹�•�…�Ž�—�†�‹�•�‰���‰�‡�•�‡�–�‹�…���•�—�–�ƒ�–�‹�‘�•�•�ä

���˜�‡�”���•�‘�”�‡���–�Š�ƒ�•���Z�]���›�‡�ƒ�”�•���‘�ˆ���ˆ�‘�…�—�•�‹�•�‰���‡�š�…�Ž�—�•�‹�˜�‡�Ž�›���‘�•��
myeloma and related diseases, we have learned that 
�–�ƒ�”�‰�‡�–�‹�•�‰���–�”�‡�ƒ�–�•�‡�•�–���–�‘���‡�ƒ�…�Š���‹�•�†�‹�˜�‹�†�—�ƒ�Ž�ï�•���†�‹�•�‡�ƒ�•�‡���Š�‘�Ž�†�•��
the most promise for cure.



���†�˜�ƒ�•�…�‡�†���†�‹�ƒ�‰�•�‘�•�–�‹�…�•���ƒ�–���–�Š�‡�����›�‡�Ž�‘�•�ƒ�����•�•�–�‹�–�—�–�‡��
�‡�•�ƒ�„�Ž�‡���—�•���–�‘���‹�†�‡�•�–�‹�ˆ�›���–�Š�‡���•�’�‡�…�‹�¤�…�•���‘�ˆ���‡�ƒ�…�Š���’�‡�”�•�‘�•�ï�•��
disease and personalize a course of treatment for the 
best possible results.

���‘�–���‘�•�Ž�›���†�‘���™�‡���…�‘�•�†�—�…�–���ƒ�†�˜�ƒ�•�…�‡�†���†�‹�ƒ�‰�•�‘�•�–�‹�…���–�‡�•�–�‹�•�‰�á��
but we also have the expertise to interpret test results 
�ƒ�•�†���—�•�†�‡�”�•�–�ƒ�•�†���–�Š�‡�‹�”���•�…�‹�‡�•�–�‹�¤�…���„�ƒ�•�‹�•���ƒ�•�†���•�‹�‰�•�‹�¤�…�ƒ�•�…�‡�ä

The ability to develop and utilize advanced 
�†�‹�ƒ�‰�•�‘�•�–�‹�…���–�‘�‘�Ž�•���ƒ�•�†���¤�•�‡�æ�–�—�•�‡���–�”�‡�ƒ�–�•�‡�•�–���ƒ�…�…�‘�”�†�‹�•�‰�Ž�›��
�‹�•���—�•�‹�“�—�‡���–�‘���–�Š�‡�����›�‡�Ž�‘�•�ƒ�����•�•�–�‹�–�—�–�‡�ä

BACKGROUND
Multiple myeloma is a cancer of plasma cells, a type 

of white blood cell.
�����Ž�‘�‘�†���…�‡�Ž�Ž�•���†�‡�˜�‡�Ž�‘�’���ˆ�”�‘�•���„�Ž�‘�‘�†�æ�ˆ�‘�”�•�‹�•�‰���•�–�‡�•���…�‡�Ž�Ž�•��

in the bone marrow. These stem cells mature into 
�†�‹�¡�‡�”�‡�•�–���–�›�’�‡�•���‘�ˆ���„�Ž�‘�‘�†���…�‡�Ž�Ž�•�������™�Š�‹�–�‡���„�Ž�‘�‘�†���…�‡�Ž�Ž�•�á���”�‡�†��
blood cells and platelets. Plasma cells are white blood 
cells that make antibodies to help protect the body 
�ˆ�”�‘�•���‰�‡�”�•�•���ƒ�•�†���‘�–�Š�‡�”���Š�ƒ�”�•�ˆ�—�Ž���•�—�„�•�–�ƒ�•�…�‡�•�ä
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Multiple Myeloma cell

M Proteins

Myeloma begins when a plasma cell in the bone 
marrow becomes abnormal.  Mature myeloma cells 
secrete immunoglobulins (antibodies) known as  
M proteins, which can be detected in the blood.



 Like other cancers, myeloma is characterized by 
�‰�‡�•�‡�–�‹�…���ƒ�„�•�‘�”�•�ƒ�Ž�‹�–�‹�‡�•�á���‘�”���•�—�–�ƒ�–�‹�‘�•�•�á���–�Š�ƒ�–���”�‡�•�—�Ž�–���ˆ�”�‘�•��
�†�ƒ�•�ƒ�‰�‡���–�‘���•�‘�”�•�ƒ�Ž���…�‡�Ž�Ž�•�ä�����•���’�ƒ�”�–�‹�…�—�Ž�ƒ�”�á���–�Š�‡���„�‹�‘�Ž�‘�‰�‹�…��
�•�‡�…�Š�ƒ�•�‹�•�•�•���–�Š�ƒ�–���…�‘�•�–�”�‘�Ž���•�‘�”�•�ƒ�Ž���…�‡�Ž�Ž���‰�”�‘�™�–�Š���ƒ�”�‡��
�ƒ�¡�‡�…�–�‡�†�ä�����Š�‹�•���™�”�‡�ƒ�•�•���Š�ƒ�˜�‘�…���™�‹�–�Š���–�Š�‡���ˆ�—�•�…�–�‹�‘�•���‘�ˆ���–�Š�‡��
�…�‡�Ž�Ž�•���–�Š�”�‘�—�‰�Š���ƒ�Ž�–�‡�”�‡�†���’�ƒ�–�–�‡�”�•�•���‘�ˆ���‰�‡�•�‡���ƒ�…�–�‹�˜�‹�–�›�á���•�•�‘�™�•��
�ƒ�•���‰�‡�•�‡���‡�š�’�”�‡�•�•�‹�‘�•�ä

�����Š�‡���—�•�‹�“�—�‡���…�Š�ƒ�”�ƒ�…�–�‡�”�‹�•�–�‹�…�•���‘�ˆ���‡�ƒ�…�Š���‹�•�†�‹�˜�‹�†�—�ƒ�Ž�ï�•��
�‰�‡�•�‡�–�‹�…���•�ƒ�•�‡�æ�—�’���ƒ�•�†���–�Š�‡���‰�‡�•�‡�–�‹�…���…�Š�ƒ�•�‰�‡�•���–�Š�ƒ�–��
�‰�‹�˜�‡���”�‹�•�‡���–�‘���…�ƒ�•�…�‡�”���”�‡�•�—�Ž�–���‹�•���ƒ���–�”�—�Ž�›���—�•�‹�“�—�‡���’�”�‘�¤�Ž�‡���‘�ˆ��
�„�‡�Š�ƒ�˜�‹�‘�”���ˆ�‘�”���‡�ƒ�…�Š���’�‡�”�•�‘�•�ï�•���†�‹�•�‡�ƒ�•�‡�ä�����Š�—�•�á���•�‘���–�™�‘��
cancers are absolutely identical. The same type 
of cancer (for example, myeloma or leukemia) is 
�†�‹�¡�‡�”�‡�•�–���ˆ�‘�”���‡�ƒ�…�Š���‹�•�†�‹�˜�‹�†�—�ƒ�Ž�ä

 ���Š�‡�”�‡�ˆ�‘�”�‡�á �‹�•���‘�”�†�‡�”���–�‘���†�‡�–�‡�”�•�‹�•�‡���–�Š�‡���•�‘�•�–��
�‡�¡�‡�…�–�‹�˜�‡���–�”�‡�ƒ�–�•�‡�•�–���ˆ�‘�”���ƒ�•���‹�•�†�‹�˜�‹�†�—�ƒ�Ž���’�ƒ�–�‹�‡�•�–�á���‹�–���‹�•��
�˜�‡�”�›���‹�•�’�‘�”�–�ƒ�•�–���–�‘���‹�†�‡�•�–�‹�ˆ�›���–�Š�‡���—�•�‹�“�—�‡���…�Š�ƒ�”�ƒ�…�–�‡�”�‹�•�–�‹�…�•��
�‘�ˆ���‡�ƒ�…�Š���’�‡�”�•�‘�•�ï�•���†�‹�•�‡�ƒ�•�‡�á���‹�•�…�Ž�—�†�‹�•�‰���•�—�–�ƒ�–�‹�‘�•�•���ƒ�•�†��
�’�ƒ�–�–�‡�”�•�•���‘�ˆ���‰�‡�•�‡���‡�š�’�”�‡�•�•�‹�‘�•.

 At the Myeloma Institute we utilize a full array of 
�•�–�ƒ�•�†�ƒ�”�†���†�‹�ƒ�‰�•�‘�•�–�‹�…���–�‘�‘�Ž�•�á���•�—�…�Š���ƒ�•���„�Ž�‘�‘�†���’�”�‘�¤�Ž�‹�•�‰�á��
���ƒ�‰�•�‡�–�‹�…�����‡�•�‘�•�ƒ�•�…�‡�����•�ƒ�‰�‹�•�‰�������������á���•�•�‡�Ž�‡�–�ƒ�Ž���•�—�”�˜�‡�›�á��
�„�‘�•�‡���†�‡�•�•�‹�–�‘�•�‡�–�”�›�á�����‘�•�‹�–�”�‘�•�����•�‹�•�•�‹�‘�•�����‘�•�‘�‰�”�ƒ�’�Š�›�æ
���‘�•�’�—�–�‡�†�����‘�•�‘�‰�”�ƒ�’�Š�›�������������������á���„�‘�•�‡���•�ƒ�”�”�‘�™��
biopsy and more. 

�����•���ƒ�†�†�‹�–�‹�‘�•�á���™�‡���—�–�‹�Ž�‹�œ�‡���‰�‡�•�‡�–�‹�…���–�‡�•�–�‹�•�‰���ƒ�–���–�Š�‡��
�•�‘�Ž�‡�…�—�Ž�ƒ�”���Ž�‡�˜�‡�Ž���–�‘���”�‡�˜�‡�ƒ�Ž���‹�•�ˆ�‘�”�•�ƒ�–�‹�‘�•���ƒ�„�‘�—�–���‰�‡�•�‡��
expression patterns and disease nuances. This helps 
us predict how myeloma cells are likely to respond to 
�†�‹�¡�‡�”�‡�•�–���–�Š�‡�”�ƒ�’�‡�—�–�‹�…���ƒ�‰�‡�•�–�•���ƒ�•�†���•�–�”�ƒ�–�‡�‰�‹�‡�•�ä

���‘�Ž�‡�…�—�Ž�ƒ�”���‰�‡�•�‡�–�‹�…�•���¬���†�‹�ƒ�‰�•�‘�•�–�‹�…�•

�ò���‘�Ž�‡�…�—�Ž�ƒ�”���‰�‡�•�‡�–�‹�…�•�ó���”�‡�ˆ�‡�”�•���–�‘���–�Š�‡���•�–�—�†�›��
�‘�ˆ���–�Š�‡���•�‘�Ž�‡�…�—�Ž�ƒ�”���’�”�‘�…�‡�•�•�‡�•���—�•�†�‡�”�Ž�›�‹�•�‰���‰�‡�•�‡��
structure and function.

�ò���‘�Ž�‡�…�—�Ž�ƒ�”���†�‹�ƒ�‰�•�‘�•�–�‹�…�•�ó���”�‡�ˆ�‡�”�•���–�‘���–�Š�‡��
�ƒ�’�’�Ž�‹�…�ƒ�–�‹�‘�•���‘�ˆ���•�‘�Ž�‡�…�—�Ž�ƒ�”���„�‹�‘�Ž�‘�‰�›���–�‡�…�Š�•�‹�“�—�‡�•��
�ƒ�•�†���•�•�‘�™�Ž�‡�†�‰�‡���‘�ˆ���–�Š�‡���•�‘�Ž�‡�…�—�Ž�ƒ�”���•�‡�…�Š�ƒ�•�‹�•�•�•��
�‘�ˆ���†�‹�•�‡�ƒ�•�‡���–�‘���†�‡�–�‡�”�•�‹�•�‡���†�‹�ƒ�‰�•�‘�•�‹�•�á���’�”�‘�‰�•�‘�•�‹�•��
and treatment of disease.



���”�‡�†�‹�…�–�‹�•�‰�����‡�•�’�‘�•�•�‡���–�‘�����Š�‡�”�ƒ�’�›

GENE EXPRESSION 
PROFILING

The Myeloma Institute pioneered the routine use of 
�‰�‡�•�‡���‡�š�’�”�‡�•�•�‹�‘�•���’�”�‘�¤�Ž�‹�•�‰�����
���������–�‘���—�•�…�‘�˜�‡�”���‹�•�’�‘�”�–�ƒ�•�–��
�‹�•�ˆ�‘�”�•�ƒ�–�‹�‘�•���ƒ�„�‘�—�–���•�›�‡�Ž�‘�•�ƒ���„�‹�‘�Ž�‘�‰�›�ä

Based on GEP studies of more than 1,300 newly 
�†�‹�ƒ�‰�•�‘�•�‡�†���’�ƒ�–�‹�‡�•�–�•�á���‘�—�”���”�‡�•�‡�ƒ�”�…�Š�‡�”�•

�� ���†�‡�•�–�‹�¤�‡�†���ƒ���•�‡�–���‘�ˆ���ˆ�‘�—�”���‰�‡�•�‡�•���–�Š�ƒ�–���ƒ�Ž�Ž�‘�™�•��
�—�•���–�‘���’�”�‡�†�‹�…�–���™�‹�–�Š���Š�‹�‰�Š���’�”�‘�„�ƒ�„�‹�Ž�‹�–�›���™�Š�‹�…�Š��
�’�ƒ�–�‹�‡�•�–�•���ƒ�”�‡���Ž�‹�•�‡�Ž�›���–�‘���’�”�‘�‰�”�‡�•�•���ˆ�”�‘�•�����
������
���•�‘�•�‘�…�Ž�‘�•�ƒ�Ž���‰�ƒ�•�•�‘�’�ƒ�–�Š�›���‘�ˆ���—�•�†�‡�–�‡�”�•�‹�•�‡�†��
�•�‹�‰�•�‹�¤�…�ƒ�•�…�‡�á���ƒ���’�”�‡�…�—�”�•�‘�”���…�‘�•�†�‹�–�‹�‘�•�����–�‘��
myeloma.

�� ���‡�˜�‡�Ž�‘�’�‡�†���ƒ���_�X�æ�‰�‡�•�‡���–�‡�•�–�����
�����_�X�����–�Š�ƒ�–��
�‹�†�‡�•�–�‹�¤�‡�•���’�ƒ�–�‹�‡�•�–�•���™�‹�–�Š���Š�‹�‰�Š���”�‹�•�•���ˆ�‘�”���•�Š�‘�”�–��
�’�”�‘�‰�”�‡�•�•�‹�‘�•�æ�ˆ�”�‡�‡���•�—�”�˜�‹�˜�ƒ�Ž�ä

�� ���†�‡�•�–�‹�¤�‡�†���•�‡�˜�‡�•���†�‹�•�–�‹�•�…�–���•�‘�Ž�‡�…�—�Ž�ƒ�”���•�—�„�–�›�’�‡�•��
of myeloma. 

�� ���†�‡�•�–�‹�¤�‡�†���•�—�–�ƒ�–�‹�‘�•�•���–�Š�ƒ�–���ƒ�¡�‡�…�–���”�‡�•�’�‘�•�•�‡���–�‘��
therapy.

�
�������•�–�—�†�‹�‡�•���ƒ�”�‡���…�‘�•�†�—�…�–�‡�†���ƒ�–���–�‹�•�‡���‘�ˆ���†�‹�ƒ�‰�•�‘�•�‹�•���ƒ�•�†��
�ƒ�–���˜�ƒ�”�‹�‘�—�•���’�‘�‹�•�–�•���–�Š�”�‘�—�‰�Š�‘�—�–���–�”�‡�ƒ�–�•�‡�•�–�ä

���•�ˆ�‘�”�•�ƒ�–�‹�‘�•���‰�Ž�‡�ƒ�•�‡�†���ˆ�”�‘�•���
�������•�–�—�†�‹�‡�•���‹�•���—�•�‡�†���–�‘��
�¤�•�‡�æ�–�—�•�‡���ƒ�•�†���†�‹�”�‡�…�–���‹�•�†�‹�˜�‹�†�—�ƒ�Ž�‹�œ�‡�†���–�Š�‡�”�ƒ�’�‹�‡�•�ä

���Š�‹�•���‹�•���’�ƒ�”�–�‹�…�—�Ž�ƒ�”�Ž�›���‹�•�’�‘�”�–�ƒ�•�–���ˆ�‘�”���’�ƒ�–�‹�‡�•�–�•���™�‹�–�Š���Š�‹�‰�Š�æ
risk disease.

�
�‡�•�‡���‡�š�’�”�‡�•�•�‹�‘�•���’�”�‘�¤�Ž�‹�•�‰���•�ƒ�•�‡�•���‹�–���’�‘�•�•�‹�„�Ž�‡���–�‘��
�’�”�‡�†�‹�…�–���™�‹�–�Š���•�‹�‰�•�‹�¤�…�ƒ�•�–���ƒ�…�…�—�”�ƒ�…�›���Š�‘�™���ƒ���’�ƒ�–�‹�‡�•�–��
will respond to treatment. Myeloma Institute 
physicians select treatment plans with the best 
potential for curative outcome, based on the 
�‹�•�†�‹�˜�‹�†�—�ƒ�Ž�ï�•���‰�‡�•�‡�–�‹�…���’�”�‘�¤�Ž�‡�ä

GEP studies



���Š�”�‘�—�‰�Š���‰�‡�•�‡���‡�š�’�”�‡�•�•�‹�‘�•���’�”�‘�¤�Ž�‹�•�‰�����
�������á��
�”�‡�•�‡�ƒ�”�…�Š�‡�”�•���ƒ�–���–�Š�‡�����›�‡�Ž�‘�•�ƒ�����•�•�–�‹�–�—�–�‡���Š�ƒ�˜�‡��
�†�‹�•�…�‘�˜�‡�”�‡�†���–�Š�ƒ�–���•�›�‡�Ž�‘�•�ƒ���‹�•���•�‘�–���‘�•�‡���†�‹�•�‡�ƒ�•�‡�á���„�—�–��
�•�‡�˜�‡�•���†�‹�¡�‡�”�‡�•�–���†�‹�•�‡�ƒ�•�‡���•�—�„�–�›�’�‡�•�ä�����Š�‹�Ž�‡���„�‡�‹�•�‰��
�•�‘�”�’�Š�‘�Ž�‘�‰�‹�…�ƒ�Ž�Ž�›���‹�•�†�‹�•�–�‹�•�‰�—�‹�•�Š�ƒ�„�Ž�‡���ˆ�”�‘�•���…�ƒ�•�‡���–�‘��
�…�ƒ�•�‡�á���•�›�‡�Ž�‘�•�ƒ���…�ƒ�•���„�‡���…�ƒ�—�•�‡�†���„�›���†�‹�¡�‡�”�‡�•�–���•�‘�Ž�‡�…�—�Ž�ƒ�”��
�†�‡�ˆ�‡�…�–�•�ä�����Š�‹�•���†�‹�•�…�‘�˜�‡�”�›���Š�‡�Ž�’�•���‡�š�’�Ž�ƒ�‹�•���™�Š�›���•�‘�•�‡��
�’�ƒ�–�‹�‡�•�–�•���”�‡�•�’�‘�•�†���™�‡�Ž�Ž���–�‘���…�—�”�”�‡�•�–���–�Š�‡�”�ƒ�’�‹�‡�•���ƒ�•�†���‘�–�Š�‡�”�•��
�†�‘���•�‘�–�ä�����Š�‡���¤�‰�—�”�‡���ƒ�„�‘�˜�‡���‹�•���•�•�‘�™�•���ƒ�•���ƒ���Š�‡�ƒ�–�•�ƒ�’�ä��
���Š�‡���Š�‡�ƒ�–�•�ƒ�’���”�‡�’�”�‡�•�‡�•�–�•���–�Š�‡���‡�š�’�”�‡�•�•�‹�‘�•���Ž�‡�˜�‡�Ž���‘�ˆ���_�X�X��
�‰�‡�•�‡�•���‹�•���•�›�‡�Ž�‘�•�ƒ���…�‡�Ž�Ž�•���ˆ�”�‘�•���[�]�Y���•�‡�™�Ž�›���†�‹�ƒ�‰�•�‘�•�‡�†��
�•�›�‡�Ž�‘�•�ƒ���’�ƒ�–�‹�‡�•�–�•�ä�����‡�†���•�‡�ƒ�•�•���–�Š�‡���‰�‡�•�‡���‹�•���‡�š�’�”�‡�•�•�‡�†��
�ƒ�–���Š�‹�‰�Š���Ž�‡�˜�‡�Ž�•���ƒ�•�†���‰�”�‡�‡�•���•�‡�ƒ�•�•���–�Š�‡���‰�‡�•�‡���‹�•���Ž�‘�™�ä��
���ˆ���•�‘�”�‡���–�Š�ƒ�•���]�\�á�X�X�X���‰�‡�•�‡���’�”�‘�„�‡�•���–�‡�•�–�‡�†�á���™�‡���Š�ƒ�˜�‡��
�‹�†�‡�•�–�‹�¤�‡�†���_�X�X���‰�‡�•�‡�•�����Y�X�X���ˆ�‘�”���‡�ƒ�…�Š���•�—�„�–�›�’�‡�����™�‹�–�Š��
�†�‹�¡�‡�”�‡�•�–�‹�ƒ�Ž���‡�š�’�”�‡�•�•�‹�‘�•�ä�������ƒ�…�Š���†�‹�•�‡�ƒ�•�‡���•�—�„�–�›�’�‡���‹�•��
�…�Š�ƒ�”�ƒ�…�–�‡�”�‹�œ�‡�†���„�›���ƒ���—�•�‹�“�—�‡���‘�˜�‡�”�æ�‡�š�’�”�‡�•�•�‹�‘�•�����”�‡�†�����‘�”��
�—�•�†�‡�”�æ�‡�š�’�”�‡�•�•�‹�‘�•�����‰�”�‡�‡�•�����‘�ˆ���Y�X�X���‰�‡�•�‡�•�á���”�‡�•�—�Ž�–�‹�•�‰���‹�•��
�–�Š�‡���ò�•�–�ƒ�‹�”�…�ƒ�•�‡�ó���ƒ�’�’�‡�ƒ�”�ƒ�•�…�‡���‘�ˆ���–�Š�‡���¤�‰�—�”�‡�ä���
�‡�•�‡�•���–�Š�ƒ�–��
�ƒ�”�‡���‘�˜�‡�”�æ�‡�š�’�”�‡�•�•�‡�†���‹�•���‘�•�‡���•�—�„�–�›�’�‡�����ˆ�‘�”���‡�š�ƒ�•�’�Ž�‡���‹�•��
�����æ�Y���•�—�„�–�›�’�‡�����ƒ�”�‡���•�‘�–���‘�˜�‡�”�æ�‡�š�’�”�‡�•�•�‡�†���‹�•���–�Š�‡���‘�–�Š�‡�”��
�•�‹�š���•�—�„�–�›�’�‡�•�ä���������…�‘�•�’�—�–�‡�”���ƒ�Ž�‰�‘�”�‹�–�Š�•���†�‡�˜�‡�Ž�‘�’�‡�†���„�›��
�‘�—�”���”�‡�•�‡�ƒ�”�…�Š�‡�”�•���—�•�‡�•���–�Š�‡�•�‡���‰�‡�•�‡���‡�š�’�”�‡�•�•�‹�‘�•���Ž�‡�˜�‡�Ž�•��
�–�‘���’�”�‘�˜�‹�†�‡���ƒ���•�‘�Ž�‡�…�—�Ž�ƒ�”���†�‹�ƒ�‰�•�‘�•�‹�•���‘�ˆ���‡�ƒ�…�Š���’�‡�”�•�‘�•�ï�•��
�†�‹�•�‡�ƒ�•�‡�á���‡�•�ƒ�„�Ž�‹�•�‰���—�•���–�‘���†�‡�˜�‡�Ž�‘�’���‹�•�†�‹�˜�‹�†�—�ƒ�Ž�á���†�‹�•�‡�ƒ�•�‡��
�•�—�„�–�›�’�‡�æ�•�’�‡�…�‹�¤�…���–�”�‡�ƒ�–�•�‡�•�–�•�ä��

GEP Heatmap



GENOMICS
�
�‡�•�‘�•�‹�…�•���”�‡�ˆ�‡�”�•���–�‘���–�Š�‡���•�–�—�†�›���‘�ˆ���‰�‡�•�‡�•���ƒ�•�†���–�Š�‡�‹�”��

�ˆ�—�•�…�–�‹�‘�•�•�ä�����Š�‹�Ž�‡���‰�‡�•�‡�–�‹�…�•���•�…�”�—�–�‹�•�‹�œ�‡�•���–�Š�‡���ˆ�—�•�…�–�‹�‘�•�‹�•�‰��
�ƒ�•�†���…�‘�•�’�‘�•�‹�–�‹�‘�•���‘�ˆ���–�Š�‡���•�‹�•�‰�Ž�‡���‰�‡�•�‡�á���‰�‡�•�‘�•�‹�…�•��
�ƒ�†�†�”�‡�•�•�‡�•���ƒ�Ž�Ž���‰�‡�•�‡�•���ƒ�•�†���–�Š�‡�‹�”���‹�•�–�‡�”�æ�”�‡�Ž�ƒ�–�‹�‘�•�•�Š�‹�’�•���‹�•��
�‘�”�†�‡�”���–�‘���‹�†�‡�•�–�‹�ˆ�›���–�Š�‡�‹�”���…�‘�•�„�‹�•�‡�†���‹�•�ª�—�‡�•�…�‡���‘�•���–�Š�‡��
�‰�”�‘�™�–�Š���ƒ�•�†���†�‡�˜�‡�Ž�‘�’�•�‡�•�–���‘�ˆ���…�‡�Ž�Ž�•�ä

���Š�”�‘�—�‰�Š���ƒ�†�˜�ƒ�•�…�‡�•���‹�•���‰�‡�•�‘�•�‹�…�•�á���–�Š�‡�����›�‡�Ž�‘�•�ƒ��
���•�•�–�‹�–�—�–�‡���…�‘�•�†�—�…�–�•���•�–�—�†�‹�‡�•���–�Š�ƒ�–���”�‡�˜�‡�ƒ�Ž���Š�‹�‰�Š�æ�Ž�‡�˜�‡�Ž��
�‹�•�ˆ�‘�”�•�ƒ�–�‹�‘�•���ˆ�‘�”���¤�•�‡�æ�–�—�•�‹�•�‰���†�‹�ƒ�‰�•�‘�•�‹�•���ƒ�•�†���†�‡�˜�‡�Ž�‘�’�‹�•�‰��
�ò�’�”�‡�…�‹�•�‹�‘�•���•�‡�†�‹�…�‹�•�‡�ó���–�”�‡�ƒ�–�•�‡�•�–�•�ä

���’�‡�…�‹�¤�…�ƒ�Ž�Ž�›�á���™�‡���—�•�‡��DNA and RNA sequencing 
�•�‡�–�Š�‘�†�•���–�‘���Ž�‘�‘�•���ˆ�‘�”���ƒ���”�ƒ�•�‰�‡���‘�ˆ���•�—�–�ƒ�–�‹�‘�•�•���–�Š�ƒ�–���…�ƒ�•��
�Š�‡�Ž�’���—�•���–�ƒ�”�‰�‡�–���–�”�‡�ƒ�–�•�‡�•�–�ä�����Š�‡���†�ƒ�–�ƒ���…�ƒ�•���‹�•�ˆ�‘�”�•���—�•��
�‘�ˆ���–�”�‡�ƒ�–�•�‡�•�–���•�–�”�ƒ�–�‡�‰�‹�‡�•���ƒ�•�†���…�ƒ�•���Š�‡�Ž�’���—�•���‹�†�‡�•�–�‹�ˆ�›��
approaches for cure.  We also use Methylation 
Analysis �–�‘���‰�—�‹�†�‡���–�”�‡�ƒ�–�•�‡�•�–�•���–�Š�ƒ�–���–�ƒ�”�‰�‡�–���–�—�•�‘�”��
�•�—�’�’�”�‡�•�•�‘�”���‰�‡�•�‡�•�ä

DNA SEQUENCING
���������•�‡�“�—�‡�•�…�‹�•�‰���‹�•���–�Š�‡���’�”�‘�…�‡�•�•���‘�ˆ���†�‡�–�‡�”�•�‹�•�‹�•�‰���–�Š�‡��

precise order of nucleotides within a DNA molecule. 
���–���‹�•�…�Ž�—�†�‡�•���ƒ�•�›���•�‡�–�Š�‘�†���‘�”���–�‡�…�Š�•�‘�Ž�‘�‰�›���–�Š�ƒ�–���‹�•���—�•�‡�†��
to determine the order of the four bases—adenine, 
�‰�—�ƒ�•�‹�•�‡�á���…�›�–�‘�•�‹�•�‡���ƒ�•�†���–�Š�›�•�‹�•�‡�������‹�•���ƒ���•�–�”�ƒ�•�†���‘�ˆ���������ä��
���Š�‡���†�‡�˜�‡�Ž�‘�’�•�‡�•�–���‘�ˆ���”�ƒ�’�‹�†�����������•�‡�“�—�‡�•�…�‹�•�‰���•�‡�–�Š�‘�†�•��
�Š�ƒ�•���‰�”�‡�ƒ�–�Ž�›���ƒ�…�…�‡�Ž�‡�”�ƒ�–�‡�†���„�‹�‘�Ž�‘�‰�‹�…�ƒ�Ž���ƒ�•�†���•�‡�†�‹�…�ƒ�Ž��
research and discovery.

���Š�‡���¤�”�•�–�����������•�‡�“�—�‡�•�…�‡�•���™�‡�”�‡���‘�„�–�ƒ�‹�•�‡�†���‹�•���–�Š�‡��
�‡�ƒ�”�Ž�›���Y�a�_�X�•���–�Š�”�‘�—�‰�Š���Ž�ƒ�„�‘�”�‹�‘�—�•���•�‡�–�Š�‘�†�•���„�ƒ�•�‡�†���‘�•��
�–�™�‘�æ�†�‹�•�‡�•�•�‹�‘�•�ƒ�Ž���…�Š�”�‘�•�ƒ�–�‘�‰�”�ƒ�’�Š�›�ä���	�‘�Ž�Ž�‘�™�‹�•�‰���–�Š�‡��
�†�‡�˜�‡�Ž�‘�’�•�‡�•�–���‘�ˆ���ª�—�‘�”�‡�•�…�‡�•�…�‡�æ�„�ƒ�•�‡�†���•�‡�“�—�‡�•�…�‹�•�‰��
�•�‡�–�Š�‘�†�•���™�‹�–�Š���ƒ�—�–�‘�•�ƒ�–�‡�†���ƒ�•�ƒ�Ž�›�•�‹�•�á�����������•�‡�“�—�‡�•�…�‹�•�‰��
has become much easier and faster.

���‡�š�–�æ�‰�‡�•�‡�”�ƒ�–�‹�‘�•���•�‡�“�—�‡�•�…�‹�•�‰�á���˜�‹�ƒ���Š�‹�‰�Š�æ�–�Š�”�‘�—�‰�Š�’�—�–��
�–�‡�…�Š�•�‘�Ž�‘�‰�›�á���‡�•�ƒ�„�Ž�‡�•���•�‡�“�—�‡�•�…�‹�•�‰���‘�ˆ���•�—�Ž�–�‹�’�Ž�‡���‰�‡�•�‡�•���ƒ�•�†��
�•�ƒ�•�’�Ž�‡�•���ƒ�–���‘�•�‡���–�‹�•�‡�ä�������Š�‡���–�‡�…�Š�•�‘�Ž�‘�‰�‹�‡�•���’�ƒ�”�ƒ�Ž�Ž�‡�Ž�‹�œ�‡���–�Š�‡��
�•�‡�“�—�‡�•�…�‹�•�‰���’�”�‘�…�‡�•�•�á���’�”�‘�†�—�…�‹�•�‰���–�Š�‘�—�•�ƒ�•�†�•���‘�”���•�‹�Ž�Ž�‹�‘�•�•��
of sequences concurrently.



RNA SEQUENCING
�����������‡�“�—�‡�•�…�‹�•�‰���‹�•���ƒ���–�‡�…�Š�•�‘�Ž�‘�‰�›���–�Š�ƒ�–���—�•�‡�•���–�Š�‡��

�…�ƒ�’�ƒ�„�‹�Ž�‹�–�‹�‡�•���‘�ˆ���•�‡�š�–�æ�‰�‡�•�‡�”�ƒ�–�‹�‘�•���•�‡�“�—�‡�•�…�‹�•�‰���–�‘��
�”�‡�˜�‡�ƒ�Ž���–�Š�‡���•�—�–�ƒ�–�‹�‘�•�•���…�ƒ�—�•�‹�•�‰���•�›�‡�Ž�‘�•�ƒ���–�Š�ƒ�–���…�ƒ�•���„�‡��
�–�ƒ�”�‰�‡�–�‡�†���™�‹�–�Š���•�’�‡�…�‹�¤�…���–�Š�‡�”�ƒ�’�‹�‡�•�ä�����–���…�ƒ�•���ƒ�Ž�•�‘���„�‡���—�•�‡�†���–�‘��
�—�•�†�‡�”�•�–�ƒ�•�†���–�Š�‡���Ž�‡�˜�‡�Ž���ƒ�–���™�Š�‹�…�Š���ƒ���‰�‡�•�‡���‹�•���–�—�”�•�‡�†���‹�•�–�‘���ƒ��
protein.

Genomic-based Sequencing Studies at the Myeloma 
Institute include

�� ���ƒ�”�‰�‡�–�‡�†�����‡�“�—�‡�•�…�‹�•�‰
�� ���Š�‘�Ž�‡�����š�‘�•�‡�����‡�“�—�‡�•�…�‹�•�‰
�� �����������‡�“�—�‡�•�…�‹�•�‰
�� ���Š�‘�Ž�‡���
�‡�•�‘�•�‡�����‡�“�—�‡�•�…�‹�•�‰

���—�•�‡�”�‘�—�•���‰�‡�•�‡�–�‹�…���ƒ�Ž�–�‡�”�ƒ�–�‹�‘�•�•�á���‘�”���•�—�–�ƒ�–�‹�‘�•�•�á���ƒ�¡�‡�…�–��
�•�›�‡�Ž�‘�•�ƒ���…�‡�Ž�Ž�•�á���•�ƒ�•�‹�•�‰���–�Š�‡�•���…�‘�•�’�Ž�‡�š���ƒ�•�†���†�‹�¥�…�—�Ž�–��
�–�‘���‡�”�ƒ�†�‹�…�ƒ�–�‡�ä�������’�”�‹�•�ƒ�”�›���•�—�–�ƒ�–�‹�‘�•�á���ƒ�•���†�‡�’�‹�…�–�‡�†���‘�•��
�–�Š�‡���–�”�‡�‡���–�”�—�•�•�á���…�ƒ�•���‡�˜�‘�Ž�˜�‡���‹�•�–�‘���•�ƒ�•�›���•�—�–�ƒ�–�‹�‘�•�•���‘�˜�‡�”��
�–�‹�•�‡�á���ƒ�•���†�‡�’�‹�…�–�‡�†���‘�•���–�Š�‡���–�”�‡�‡���„�”�ƒ�•�…�Š�‡�•�ä�����Ž�Ž���‘�ˆ���–�Š�‡�•�‡��
�•�—�–�ƒ�–�‹�‘�•�•���ƒ�”�‡���–�Š�‡�•���’�”�‡�•�‡�•�–���‹�•���–�Š�‡���•�›�‡�Ž�‘�•�ƒ���…�‡�Ž�Ž�á���ƒ�•��
�†�‡�’�‹�…�–�‡�†���‹�•���‰�”�ƒ�›�ä

���–���‹�•���‹�•�’�‘�”�–�ƒ�•�–���–�‘���–�ƒ�”�‰�‡�–���‡�ƒ�…�Š���ƒ�Ž�–�‡�”�ƒ�–�‹�‘�•���™�‹�–�Š��
�•�’�‡�…�‹�¤�…���‹�•�Š�‹�„�‹�–�‘�”�•���‹�•���‘�”�†�‡�”���–�‘���ˆ�—�Ž�Ž�›���†�‡�•�–�”�‘�›���–�Š�‡��
�•�›�‡�Ž�‘�•�ƒ���…�‡�Ž�Ž�ä�����†�˜�ƒ�•�…�‡�†���—�•�†�‡�”�•�–�ƒ�•�†�‹�•�‰���‘�ˆ���•�›�‡�Ž�‘�•�ƒ��
�‰�‡�•�‡�–�‹�…�•���ƒ�•�†���’�”�‡�…�‹�•�‹�‘�•���•�‡�†�‹�…�‹�•�‡���‡�•�ƒ�„�Ž�‡���‹�†�‡�•�–�‹�¤�…�ƒ�–�‹�‘�•��
�‘�ˆ���‡�ƒ�…�Š���‰�‡�•�‡�–�‹�…���ƒ�Ž�–�‡�”�ƒ�–�‹�‘�•���ƒ�•�†���†�‡�˜�‡�Ž�‘�’�•�‡�•�–���‘�ˆ��
�–�ƒ�”�‰�‡�–�‡�†���–�Š�‡�”�ƒ�’�‹�‡�•�ä
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METHYLATION ANALYSIS
DNA methylation is a chemical reaction that places 

�ƒ���•�‡�–�Š�›�Ž���‰�”�‘�—�’�����…�‘�•�„�‹�•�ƒ�–�‹�‘�•���‘�ˆ���…�ƒ�”�„�‘�•���ƒ�•�†���Š�›�†�”�‘�‰�‡�•��
atoms) at a particular spot on DNA. It can cause tumor 
�•�—�’�’�”�‡�•�•�‘�”���‰�‡�•�‡�•���–�Š�ƒ�–���•�‡�‡�’���…�‡�Ž�Ž���„�‡�Š�ƒ�˜�‹�‘�”���•�‘�”�•�ƒ�Ž���–�‘���„�‡��
�•�™�‹�–�…�Š�‡�†���‘�¡���†�—�”�‹�•�‰���•�›�‡�Ž�‘�•�ƒ���’�”�‘�‰�”�‡�•�•�‹�‘�•�ä��

���‡�–�Š�›�Ž�ƒ�–�‹�‘�•�����•�ƒ�Ž�›�•�‹�•���’�”�‘�˜�‹�†�‡�•���‹�•�•�‹�‰�Š�–���ˆ�‘�”���•�™�‹�–�…�Š�‹�•�‰��
�–�Š�‡���–�—�•�‘�”���•�—�’�’�”�‡�•�•�‘�”���‰�‡�•�‡�•���„�ƒ�…�•���‘�•���–�Š�”�‘�—�‰�Š���–�Š�‡���—�•�‡��
�‘�ˆ���‡�’�‹�‰�‡�•�‡�–�‹�…���–�”�‡�ƒ�–�•�‡�•�–�•���‹�•���‘�”�†�‡�”���–�‘���•�‘�”�•�ƒ�Ž�‹�œ�‡����������
�’�ƒ�…�•�‹�•�‰���ƒ�•�†���…�‡�Ž�Ž���„�‡�Š�ƒ�˜�‹�‘�”�ä��

Epigenetics refers to the way DNA is packed and 
�™�‘�—�•�†���‹�•�–�‘���…�Š�”�‘�•�‘�•�‘�•�‡�•���ƒ�•�†���•�‘�†�‹�¤�…�ƒ�–�‹�‘�•�•���–�‘���–�Š�‡��
�‰�‡�•�‘�•�‡���–�Š�ƒ�–���‹�•�ª�—�‡�•�…�‡���™�Š�‡�•���ƒ�•�†���Š�‘�™���‘�ˆ�–�‡�•���ƒ���‰�‡�•�‡���‹�•��
active. 

BENEFITS OF  
ADVANCED DIAGNOSTICS

���•�ˆ�‘�”�•�ƒ�–�‹�‘�•���‘�„�–�ƒ�‹�•�‡�†���ˆ�”�‘�•���ƒ�†�˜�ƒ�•�…�‡�†���†�‹�ƒ�‰�•�‘�•�–�‹�…��
�–�‡�•�–�‹�•�‰�á���‹�•�…�Ž�—�†�‹�•�‰���
�‡�•�‡�����š�’�”�‡�•�•�‹�‘�•�����”�‘�¤�Ž�‹�•�‰���ƒ�•�†����������
�ƒ�•�†�����������•�‡�“�—�‡�•�…�‹�•�‰�á���ƒ�Ž�Ž�‘�™�•���—�•���–�‘���†�‡�˜�‡�Ž�‘�’���’�”�‡�…�‹�•�‹�‘�•��
�•�‡�†�‹�…�‹�•�‡���ƒ�’�’�”�‘�ƒ�…�Š�‡�•���„�ƒ�•�‡�†���‘�•���‹�•�…�‘�”�’�‘�”�ƒ�–�‹�•�‰���–�ƒ�”�‰�‡�–�‡�†��
therapies that are individualized for each patient. 

The information supports development of 
�’�”�‡�˜�‡�•�–�‹�‘�•���ƒ�•�†���‡�ƒ�”�Ž�›���‹�•�–�‡�”�˜�‡�•�–�‹�‘�•���•�–�”�ƒ�–�‡�‰�‹�‡�•�ä��

���•�†�‡�”�•�–�ƒ�•�†�‹�•�‰���–�Š�‹�•���‹�•�ˆ�‘�”�•�ƒ�–�‹�‘�•���‡�•�ƒ�„�Ž�‡�•���—�•���–�‘�ã
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�� ���‡�•�‹�‰�•���–�”�‡�ƒ�–�•�‡�•�–���”�‡�‰�‹�•�‡�•�•���„�ƒ�•�‡�†���‘�•���ƒ�Ž�–�‡�”�‹�•�‰��
�–�Š�‡���…�‡�Ž�Ž�ï�•���„�‡�Š�ƒ�˜�‹�‘�”���–�‘���’�”�‡�˜�‡�•�–���”�‡�•�‹�•�–�ƒ�•�…�‡���–�‘��
therapy and disease relapse.

�� ���‡�•�‹�‰�•���–�”�‡�ƒ�–�•�‡�•�–���•�–�”�ƒ�–�‡�‰�‹�‡�•���ƒ�‹�•�‡�†���ƒ�–��
�•�™�‹�–�…�Š�‹�•�‰���‘�¡���–�Š�‡���‰�‡�•�‡�–�‹�…���•�‹�‰�•�ƒ�Ž�•���–�Š�ƒ�–���Ž�‡�ƒ�†���–�‘��
myeloma development.

�� Identify additional mutations that could 
initiate cancerous activity in cells.

�� Cure more patients with less toxic 
treatments.
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�™�Š�‹�…�Š���’�ƒ�–�‹�‡�•�–�•���™�‹�Ž�Ž���„�‡�•�‡�¤�–���ˆ�”�‘�•���ƒ���‰�‹�˜�‡�•���†�”�—�‰�ä���	�‘�”��
example, Myeloma Institute researchers recently 
�†�‡�•�‘�•�•�–�”�ƒ�–�‡�†���–�Š�‡���‡�¡�‡�…�–�‹�˜�‡�•�‡�•�•���‘�ˆ���–�”�ƒ�•�‡�–�‹�•�‹�„���ˆ�‘�”��
patients with refractory and relapsed myeloma who 
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�†�‹�”�‡�…�–�‘�”���‘�ˆ���–�Š�‡�����›�‡�Ž�‘�•�ƒ�����•�•�–�‹�–�—�–�‡�ã���ò���‡�•�’�‹�–�‡���†�‹�ƒ�‰�•�‘�•�–�‹�…��
and therapeutic advances for patients with multiple 
�•�›�‡�Ž�‘�•�ƒ�á���¤�•�†�‹�•�‰���‡�¡�‡�…�–�‹�˜�‡���–�”�‡�ƒ�–�•�‡�•�–���‘�’�–�‹�‘�•�•���ˆ�‘�”��
�’�ƒ�–�‹�‡�•�–�•���™�Š�‘���’�”�‘�‰�”�‡�•�•���ƒ�ˆ�–�‡�”���‹�•�‹�–�‹�ƒ�Ž���–�Š�‡�”�ƒ�’�‹�‡�•���”�‡�•�ƒ�‹�•�•��
�ƒ���•�‡�›���…�Š�ƒ�Ž�Ž�‡�•�‰�‡�å���Š�‡���•�ƒ�Œ�‘�”�‹�–�›���‘�ˆ���’�ƒ�–�‹�‡�•�–�•���–�”�‡�ƒ�–�‡�†��
with trametinib experienced stabilization of their 
�†�‹�•�‡�ƒ�•�‡���‘�”���†�‹�•�‡�ƒ�•�‡���”�‡�‰�”�‡�•�•�‹�‘�•�å���Š�‡�•�‡���†�ƒ�–�ƒ���•�—�’�’�‘�”�–���–�Š�‡��
�ƒ�’�’�Ž�‹�…�ƒ�–�‹�‘�•���‘�ˆ���’�‡�”�•�‘�•�ƒ�Ž�‹�œ�‡�†���–�”�‡�ƒ�–�•�‡�•�–���•�–�”�ƒ�–�‡�‰�‹�‡�•���ƒ�•�†���ƒ�•��
�‹�•�†�‹�˜�‹�†�—�ƒ�Ž�‹�œ�‡�†���ƒ�’�’�”�‘�ƒ�…�Š���–�‘���–�Š�‡���•�ƒ�•�ƒ�‰�‡�•�‡�•�–���‘�ˆ���Š�‹�‰�Š�æ
�”�‹�•�•���•�—�Ž�–�‹�’�Ž�‡���•�›�‡�Ž�‘�•�ƒ���’�ƒ�–�‹�‡�•�–�•�ä�ó
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���‹�–�Š���‘�—�”���”�‘�„�—�•�–���†�‹�ƒ�‰�•�‘�•�–�‹�…���…�ƒ�’�ƒ�„�‹�Ž�‹�–�‹�‡�•���ƒ�•�†���ƒ���•�–�ƒ�–�‡�æ�‘�ˆ�æ
�–�Š�‡�æ�ƒ�”�–���Ž�ƒ�„�‘�”�ƒ�–�‘�”�›���†�‡�†�‹�…�ƒ�–�‡�†���–�‘���•�‘�Ž�‡�…�—�Ž�ƒ�”���†�‹�ƒ�‰�•�‘�•�–�‹�…�•��
�†�‹�•�…�‘�˜�‡�”�›�á���™�‡���ƒ�”�‡���™�‡�Ž�Ž���‡�“�—�‹�’�’�‡�†���–�‘���†�‡�¤�•�‡���–�Š�‡���•�—�ƒ�•�…�‡�•��
�‘�ˆ���‡�ƒ�…�Š���’�ƒ�–�‹�‡�•�–�ï�•���†�‹�•�‡�ƒ�•�‡�ä�����Š�‹�•�á���‹�•���–�—�”�•�á���ƒ�Ž�Ž�‘�™�•���—�•���–�‘��
�†�‡�˜�‡�Ž�‘�’���‹�•�†�‹�˜�‹�†�—�ƒ�Ž�‹�œ�‡�†���–�”�‡�ƒ�–�•�‡�•�–���”�‡�‰�‹�•�‡�•�•���ˆ�‘�”���‘�’�–�‹�•�ƒ�Ž��
�‡�¡�‡�…�–�‹�˜�‡�•�‡�•�•���ƒ�•�†�á���—�Ž�–�‹�•�ƒ�–�‡�Ž�›�á���…�—�”�‡���ˆ�‘�”���’�ƒ�–�‹�‡�•�–�•���™�‹�–�Š��
myeloma and related diseases.
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that each patient receives a personalized treatment 
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