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�ŶŐŝŶĞĞƌŝŶŐ�DŝĐƌŽďĞƐ�ƚŽ�ZĞǁŝƌĞ�,ŽƐƚͲDŝĐƌŽďŝŽŵĞ�
/ŶƚĞƌĂĐƚŝŽŶƐ

DĂƚƚŚĞǁ�tŽŽŬ��ŚĂŶŐ
NUS Synthetic Biology for Clinical and Technological Innovation (SynCTI), and Synthetic Biology Translational Research 

Program and Department of Biochemistry, Yong Loo Lin School of Medicine, National University of Singapore

dŚĞ�ǁĞĂůƚŚ�ŽĨ�ŬŶŽǁůĞĚŐĞ�ŽŶ�ƚŚĞ�ŚƵŵĂŶ�ŵŝĐƌŽďŝŽƚĂ�ĐŽŵƉŽƐŝƚŝŽŶ�ĂŶĚ�ŝƚƐ�ƌŽůĞƐ�ŝŶ�ŚĞĂůƚŚ�ĂŶĚ�ĚŝƐĞĂƐĞ�ŚĂƐ�

ƌĞĐĞŶƚůǇ�ƐƉƵƌƌĞĚ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶŽǀĞů�ƚŚĞƌĂƉĞƵƚŝĐ�ƐƚƌĂƚĞŐŝĞƐ͘�DŽƌĞŽǀĞƌ͕ �ǁŝƚŚ�ĂŶ�ĂƌƌĂǇ�ŽĨ�ŐĞŶĞƚŝĐ�

ƚŽŽůƐ�ƚŚĂƚ�ĂƌĞ�ƌĞĂĚŝůǇ�ĂǀĂŝůĂďůĞ͕�ƉƌŽŐƌĂŵŵĂďůĞ�ŐĞŶĞƚŝĐ�ĐŝƌĐƵŝƚƐ�ĐĂŶ�ďĞ�ĚĞƐŝŐŶĞĚ͕�ŐĞŶŽŵĞƐ�ĐĂŶ�ďĞ�ĞĚŝƚĞĚ�

ĂŶĚ�ƌĞǁƌŝƚƚĞŶ͕�ĂŶĚ�ĐĞůůƐ�ĐĂŶ�ďĞ�ƌĞƉƌŽŐƌĂŵŵĞĚ�ƚŽ�ĨŽƐƚĞƌ�ŶŽǀĞů�ŵŝĐƌŽďŝŽƚĂͲďĂƐĞĚ�ŝŶƚĞƌǀĞŶƚŝŽŶƐ͘� /Ŷ�ƚŚŝƐ�

ƚĂůŬ͕�ŽƵƌ�ƌĞĐĞŶƚ�ǁŽƌŬ�ŽŶ�ĞŶŐŝŶĞĞƌŝŶŐ�ŐƵƚͲƌĞƐŝĚĞŶƚ�ŵŝĐƌŽďĞƐ�ĂƐ�ǀĞƌƐĂƚŝůĞ�ƉůĂƚĨŽƌŵƐ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�ĐůŝŶŝĐĂůůǇ�

ƌĞůĞǀĂŶƚ�ĨƵŶĐƚŝŽŶĂůŝƚŝĞƐ�ǁŝůů�ďĞ�ƉƌĞƐĞŶƚĞĚ͘���ƉĂƌƚŝĐƵůĂƌ�ĞŵƉŚĂƐŝƐ�ǁŝůů�ďĞ�ƉůĂĐĞĚ�ŽŶ�ŽƵƌ�ĞĨĨŽƌƚƐ�ƚŽ�ƚƌĂŶƐĨŽƌŵ�

ŐƵƚ�ŵŝĐƌŽďĞƐ� ŝŶƚŽ� ůŝǀĞ�ďŝŽƚŚĞƌĂƉĞƵƚŝĐƐ�ǁŝƚŚ�ƉƌŽƉŚǇůĂĐƚŝĐ�ĂŶĚ�ƚŚĞƌĂƉĞƵƚŝĐ�ĞĨĨŝĐĂĐǇ�ĂŐĂŝŶƐƚ�ƉĂƚŚŽŐĞŶŝĐ�

ŝŶĨĞĐƚŝŽŶƐ�ĂŶĚ�ĐŚƌŽŶŝĐ�ŵĞƚĂďŽůŝĐ�ĚŝƐĞĂƐĞƐ͘�dŚŝƐ�ǁŽƌŬ�ƉƌŽǀŝĚĞƐ�Ă�ƐƚƌŽŶŐ� ĨŽƵŶĚĂƚŝŽŶ� ĨŽƌ�ĞŶŐŝŶĞĞƌŝŶŐ�

ŵŝĐƌŽďĞƐ�ƚŽ�ŵŽĚƵůĂƚĞ�ŚŽƐƚͲŵŝĐƌŽďŝŽŵĞ�ŝŶƚĞƌĂĐƚŝŽŶƐ�ĂŶĚ�ƐƵƉƉŽƌƚƐ�ƚŚĞ�ƵƐĞ�ŽĨ� ůŝǀĞ�ďŝŽƚŚĞƌĂƉĞƵƚŝĐƐ�ĂƐ�Ă�

ǀŝĂďůĞ�ƐƚƌĂƚĞŐǇ�ĨŽƌ�ĐůŝŶŝĐĂů�ŝŶƚĞƌǀĞŶƚŝŽŶ͘


