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 Summary
X-Linked adrenoleukodystrophy (X-ALD) results from a mutation in the 
ABCD1 gene. This gene codes for a protein that imports very-long-chain 
IDWW\�DFLGV��9/&)$V�� LQWR�WKH�SHUR[LVRPH�IRU�GHJUDGDWLRQ�YLD�ȕ�R[LGDWLRQ�
�ȕ�2���3UHYLRXV� UHVHDUFK�KDV� ODEHOHG� WKH� ORVV�RI� IXQFWLRQ�RI� WKH�$%&'��
SURWHLQ��DQG�WKXV��WKH�EXLOG�XS�RI�9/&)$V�DV�WKH�SULPDU\�FDXVH�RI�QHXURGH-
generation. However, VLCFA levels do not correlate with disease severity. 
7KHUHIRUH��ZH�DLP�WR�LQYHVWLJDWH�WKH�GRZQVWUHDP�HIIHFWV�RI�D�ODFN�RI�ȕ�2�
acetyl-CoA (a-CA) product and how this may impact functioning of spe-
FL¿F�PROHFXOHV�LQYROYHG�LQ�SHUR[LVRPH�PLWRFKRQGULD�LQWHUDFWLRQ��7KH�JRDO�
RI�WKH�SUHVHQW�SURSRVDO�LV�WR�LQYHVWLJDWH�KRZ�WKH�SURGXFWV�RI�9/&)$�ȕ�2�
are shuttled to the mitochondria from the peroxisome, how lack of product 
DIIHFWV�WKH�IXQFWLRQLQJ�RI�PHWDEROLF�DQG�WUDQVSRUW�SURWHLQV�&LW���&DW���DQG�
Pex34, and whether the function of these proteins is altered in X-ALD. We 
ZLOO� ¿UVW�H[DPLQH� WKH� UHODWLRQVKLS�EHWZHHQ�EHKDYLRUDO�DQG�FHOOXODU�PDUN-
HUV�RI�GLVHDVH�VHYHULW\�DQG�SHUR[LVRPDO�D�&$�OHYHOV��ERWK�in vivo with an 
HVWDEOLVKHG�Drosophila ALD model and in vitro�ZLWK�KXPDQ�¿EUREODVW�FHOO�
FXOWXUHV��3HUR[LVRPDO�D�&$�LV�K\SRWKHVL]HG�WR�QHJDWLYHO\�FRUUHODWH�ZLWK�EH-
havioral and cellular markers of disease severity in Drosophila and human 
¿EUREODVWV��1H[W��ZH�ZLOO�IRFXV�RXU�DWWHQWLRQ�RQ�&LW��DQG�&DW��IXQFWLRQLQJ�
DQG� WKHLU� UHODWLRQVKLS�ZLWK�GLPLQLVKHG�D�&$�E\�FUHDWLQJ�¿EUREODVW�JURXSV�
ZLWK�&LW��DQG�&DW��JHQHV�NQRFNHG�RXW��:H�ZLOO� WKHQ�PHDVXUH� IDWW\�DFLG�
ȕ�2�LQ�WKH�SHUR[LVRPH��0LWRFKRQGULDO�LQWHJULW\��0,��ZLOO�DOVR�EH�PHDVXUHG�
YLD�&2�� OHYHOV� DQG�PLWRFKRQGULDO�PHPEUDQH�SRWHQWLDO� �003��� ,I� ODFN�RI�
D�&$� LPSDLUV�&LW��DQG�&DW���PLWRFKRQGULDO� IXQFWLRQ�ZLOO�EH� LPSDLUHG�DQG�
IXUWKHU�FRQWULEXWH� WR�GLVHDVH�SKHQRW\SH��)LQDOO\��ZH�ZLOO� ORRN� WR�HVWDEOLVK�
D�FRUUHODWLRQDO�UHODWLRQVKLS�EHWZHHQ�3H[���JHQH�VLOHQFLQJ�DQG�PROHFXODU�
IXQFWLRQ�VHYHULW\�LQ�$/'�¿EUREODVWV�E\�PHDVXULQJ�SHUR[LVRPDO�D�&$�OHYHOV�
LQ�D�FHOO�FXOWXUH�RI�KXPDQ�¿EUREODVWV��:H�DLP�WR�VKRZ�WKDW�D�&$�LV�GLPLQ-
ished in ALD-Pex34 knockdowns (KD) and that this causes a chain reac-
tion leading to mitochondrial dysfunction and overall neurodegeneration.

Background
X-linked adrenoleukodystrophy (X-ALD) is a progressive and often fatal 
QHXURGHJHQHUDWLYH�GLVHDVH�WKDW�DIIHFWV�WKH�ZKLWH�PDWWHU�RI�WKH�EUDLQ�DQG�
VSLQDO� FRUG� �*RUGRQ� HW� DO�� �������7KH� FDXVH� RI� ;�$/'� LV� DQ� DXWRVRPDO�
recessive mutation in the ABCD1�JHQH�ZKLFK�FRGHV�IRU�WKH�$%&'��WUDQV-
SRUWHU�SURWHLQ�UHVLGLQJ�LQ�WKH�SHUR[LVRPDO�PHPEUDQH��*RUGRQ�HW�DO���������
$%&'��LV�UHVSRQVLEOH�IRU�WKH�LPSRUW�RI�YHU\�ORQJ�FKDLQ�IDWW\�DFLGV��9/&)$V��
LQWR�WKH�SHUR[LVRPH�IRU�GHJUDGDWLRQ�YLD�ȕ�2��*RUGRQ�HW�DO��������.DZDJX-
FKL�HW�DO���������+RZHYHU�� WKH�PXWDWLRQV�WKDW�UHVXOW� LQ�;�$/'�DUH� ORVV�RI�
function, and as a result VLCFAs, are not imported into the peroxisome for 
GHJUDGDWLRQ��UHVXOWLQJ�LQ�VHYHUDO�WR[LF�HIIHFWV��.DZDJXFKL�HW�DO���������)LUVW��
GXH�WR�D�ODFN�RI�9/&)$V�EHLQJ�GHJUDGHG��WKHUH�D�ODFN�RI�SURGXFW�WKDW�ZRXOG�
QRUPDOO\�EH�SURGXFHG�E\�ȕ�2�RI�9/&)$V��ZKLFK�LQFOXGH�D�&$��D�&$��DQG�
PHGLXP�FKDLQ�IDWW\�DFLGV��0&)$V���*RUGRQ�HW�DO���������$GGLWLRQDOO\��WKH�
DFFXPXODWLRQ�RI�9/&)$V�LQ�¿EUREODVWV�RI�;�$/'�SDWLHQWV�LV�D�ZHOO�NQRZQ�
ELRPDUNHU� IRU� WKLV�GLVHDVH�DQG� WKRXJKW� WR�EH� WKH�¿UVW� VLJQ�RI�D�PXWDWHG�
$%&'���VLQFH�WKH\�FDQQRW�HQWHU�WKH�SHUR[LVRPH�WR�EH�GHJUDGHG�DQG�KDYH�
EHHQ�VKRZQ� WR�EH�VXEVWUDWHV� IRU� IXUWKHU�HORQJDWLRQ� �2IPDQ�HW�DO���������
However, the levels of VLCFAs in cells and tissues do not correlate with 
SKHQRW\SH�QRU�ZLWK�GLVHDVH�VHYHULW\��*RUGRQ�HW�DO��������6WUDGRPVND�DQG�
7\ONL�6]\PDĔVND�������6FKLULQ]L�HW�DO���������7KHUHIRUH��D�QRYHO�K\SRWKH-
VLV�RI�WKH�GRZQVWUHDP�HIIHFWV�RI�PXWDWHG�$%&'��LV�WKDW�WKH�ODFN�RI�SURGXFW�
RI�9/&)$�SHUR[LVRPDO�ȕ�2�LV�FDXVDWLYH�RI�GLVHDVH�UDWKHU�WKDQ�D�EXLOGXS�RI�
WKH�9/&)$�9/&)$�&R$�VXEVWUDWH��*RUGRQ�HW�DO��������6WUDGRPVND�DQG�7\-
ONL�6]\PDĔVND�������6FKLULQ]L�HW�DO���������$GGLWLRQDOO\��LW�KDV�EHHQ�VKRZQ�
WKDW�ȕ�2�RI� IDWW\�DFLGV� LQ� WKH�PLWRFKRQGULD�DQG� IXQFWLRQ�RI� WKH�FLWULF�DFLG�
F\FOH��&$&��LV�FRXSOHG�ZLWK�ȕ�2�LQ�WKH�SHUR[LVRPH��9LRODQWH�HW�DO��������
9LRODQWH�HW�DO��������YDQ�5RHUPXQG�HW�DO��������6KDL�HW�DO���������,QGHHG��
D�&$��D�SURGXFW�RI�SHUR[LVRPDO�ȕ�2��KDV�EHHQ�VKRZQ�WR�EH�VKXWWOHG�IURP�

the peroxisome to the mitochondria. This is important given the fact that 
WKH�SHUR[LVRPDO�PHPEUDQH�LV�LPSHUPHDEOH�WR�D�&$�DQG�1$'�+���DQRWKHU�
SURGXFW�RI�ȕ�2��YDQ�5RHUPXQG�HW�DO���������2QH�RI�WKH�SDWKZD\V�LPSOLFDW-
ed in shuttling a-CA from the peroxisome to the mitochondria involves con-
YHUVLRQ�RI�D�&$�LQWR�FLWUDWH�E\�FLWUDWH�V\QWKDVH��&LW����YDQ�5RHUPXQG�HW�DO��
������9LVVHU�HW�DO��������LQ�WKH�SHUR[LVRPH��DQRWKHU�SDWKZD\�LQYROYHV�WKH�
FRQYHUVLRQ�RI�D�&$�WR�DFHW\OFDUQLWLQH�E\�FDUQLWLQH�WUDQVIHUDVH��&DW����YDQ�
5RHUPXQG�HW�DO��������9LVVHU�HW�DO��������LQ�WKH�SHUR[LVRPH��7KHQ��ERWK�FL-
WUDWH�DQG�DFHW\OFDUQLWLQH�VHHP�WR�EH�VKXWWOHG�WR�WKH�PLWRFKRQGULD�E\�FLWUDWH�
DFHW\O�WUDQVIHUDVH�SURWHLQ��YDQ�5RHUPXQG�HW�DO��������9LVVHU�HW�DO��������RU�
WKH�JO\R[\ODWH�F\FOH�ZKHUH�WKH\�FDQ�EH�FRQYHUWHG�EDFN�LQWR�D�&$��9LVVHU�HW�
DO���������,W�UHPDLQV�DQ�RSHQ�TXHVWLRQ�ZKHWKHU�FLWUDWH�DQG�DFHW\OFDUQLWLQH�
DUH�ODFNLQJ�LQ�;�$/'�SDWLHQWV�EHFDXVH�WKHUH�LV�D�ODFN�RI�D�&$�SURGXFW�IURP�
ȕ�2�RI�9/&)$V�QRW�RFFXUULQJ��$GGLWLRQDOO\��3H[��� LV�D�SHUR[LVRPH�PLWR-
FKRQGULD� WHWKHULQJ�SURWHLQ� IRXQG�RQ� WKH�SHUR[LVRPDO�PHPEUDQH� �6KDL�HW�
DO���������3H[���KDV�EHHQ�SUHYLRXVO\�IRXQG�WR�EH�LQYROYHG�LQ�WUDQVSRUWLQJ�
D�&$� IURP� WKH�SHUR[LVRPH� WR� WKH�PLWRFKRQGULD� �6KDL� HW� DO�� �������+RZ-
ever, further investigation is needed to assess how these pathways and 
contact proteins interact as well as how a lack of product might affect their 
IXQFWLRQ��/DFN�RI�SURGXFW� IURP�SHUR[LVRPDO�ȕ�2�RI�9/&)$V�PLJKW�FDXVH�
GRZQVWUHDP�GDPDJH�WR�WKH�PLWRFKRQGULD��DPRQJ�RWKHU�SRVVLEO\�LPSDFWHG�
organelles and cellular functions. The goal of the present proposal is to in-
YHVWLJDWH�KRZ�WKH�SURGXFWV�RI�9/&)$�ȕ�2�DUH�VKXWWOHG�WR�WKH�PLWRFKRQGULD��
WKH� LPSOLFDWLRQ�RI�D� ODFN�RI�SURGXFW�RQ� WKH� IXQFWLRQLQJ�RI�&LW���&DW���DQG�
Pex34, and how the functioning of these proteins are affected in X-ALD.

6LJQL¿FDQFH
,GHQWLI\LQJ�WKH�IHDWXUHV�RI�WKH�SDWKZD\�RI�$%&'��G\VIXQFWLRQ�DQG�
DOWHUDWLRQV�LQ�SHUR[LVRPDO�ȕ�2�G\VIXQFWLRQ�LQ�$/'�VKHGV�OLJKW�RQ�WKH�NH\�
PHFKDQLVWLF�SURSHUWLHV�WKDW�FDQ�EH�WDUJHWV�IRU�IXWXUH�WKHUDSHXWLFV�DQG�
interventions. Furthermore, investigating the role that product loss plays 
in disease severity would indicate that therapeutics focused on restoring 
WKLV�SURGXFW�ORVV�VKRXOG�EH�LQYHVWLJDWHG�

6SHFL¿F�$LPV
$LP����,V�ODFN�RI�D�&$�SURGXFW�FDXVDWLYH�RI�$/'�SKHQRW\SLF�VHYHUL�
W\"
The goal of this aim is to directly connect lack of peroxisomal product with 
$/'�SKHQRW\SHV��DV�D�ODFN�RI�ȕ�2�SURGXFW�D�&$�KDV�EHHQ�LPSOLHG�LQ�SUH-
YLRXV�VWXGLHV�WR�EH�FDXVDWLYH�RI�GLVHDVH��*RUGRQ�HW�DO���������KRZHYHU��D�
GRVH�GHSHQGHQW�UHODWLRQVKLS�EHWZHHQ�OHYHOV�RI�D�&$�SURGXFW�DQG�GLVHDVH�
VHYHULW\�KDV�\HW�WR�EH�FKDUDFWHUL]HG��)LUVWO\��D�GRVH�GHSHQGHQW�UHODWLRQVKLS�
EHWZHHQ�WKH�OHYHOV�RI�D�&$�SURGXFW�DQG�EHKDYLRUDO�DQG�FHOOXODU�PHDVXUHV�
RI�GLVHDVH�VHYHULW\�ZLOO�EH�DVVHVVHG��'LVHDVH�VHYHULW\�DQG�SKHQRW\SH�ZLOO�
EH�PHDVXUHG�E\�ORFRPRWRU�DFWLYLW\�DQG�UHWLQDO�GHJHQHUDWLRQ�LQ�WKH�bgm dbb 
Drosophila�PRGHO�RI�$/'��*RUGRQ�HW�DO��������DV�ZHOO�DV�SHUR[LVRPDO�D�&$�
OHYHOV�DQG�0,�LQ�ERWK�bgm dbb Drosophila�DQG�KXPDQ�¿EUREODVWV�GHULYHG�
IURP�$/'�SDWLHQWV�DQG�KHDOWK\�FRQWUROV��0RULWD�HW�DO��������2IPDQ�HW�DO��
�������,W�LV�K\SRWKHVL]HG�WKDW�OHYHOV�RI�SHUR[LVRPDO�D�&$�ZLOO�FRUUHODWH�ZLWK�
disease severity such that the lower the levels of peroxisomal a-CA, the more 
VHYHUH�WKH�GLVHDVH�DV�PHDVXUHG�EHKDYLRUDOO\�DQG�FHOOXODUO\��7KHQ��WKH�UHV-
FXH�HIIHFWV�RI�LQWURGXFWLRQ�RI�0&)$�ZLOO�EH�DVVHVVHG�ERWK�LQ�Drosophila and 
KXPDQ�¿EUREODVWV��7KLV�ZLOO�EH�GRQH�E\�PHDVXULQJ�LI�LQWURGXFWLRQ�RI�0&)$�
reduces severity of neurodegeneration, returns a-CA levels to normal, and 
prevents loss of mitochondrial integrity. Additionally, the level of rescue (as-
VHVVHG�E\�PHDVXULQJ�PLWRFKRQGULDO�LQWHJULW\��ZLOO�EH�FRUUHODWHG�WR�WKH�OHYHO�
RI�SHUR[LVRPDO�D�&$�UHVWRUDWLRQ�WR�VHH�LI�WKHUH�LV�D�FRUUHODWLRQ�EHWZHHQ�WKH�
WZR��7KLV�PLJKW�VXJJHVW� WKDW�0&)$�GLHW�VXSSOHPHQWDWLRQ�KDV� UHVFXH�HI-
IHFWV�DW�OHDVW�SDUWO\�GXH�WR�SURYLGLQJ�ȕ�2�SURGXFW��,W�LV�K\SRWKHVL]HG�WKDW�WKH�
PDJQLWXGH�RI�UHVFXH�E\�WUHDWPHQW�ZLWK�0&)$��PHDVXUHG�E\�PLWRFKRQGULDO�
integrity, will correlate restoration of peroxisomal a-CA levels, such that 
the greater the restoration of peroxisomal a-CA, the greater the rescue.
$LP����'RHV� ODFN�RI�D�&$�SURGXFW� UHVXOW� LQ� LPSDLUHG�&LW��DQG�&DW��
IXQFWLRQLQJ�RU�PLWRFKRQGULDO�LQWHJULW\"
7KH�REMHFWLYH�RI�WKLV�DLP�LV�WR�H[SORUH�ZKHWKHU�D�ODFN�RI�D�&$�SURGXFW�LPSDLUV�
&LW��DQG�&DW��IXQFWLRQLQJ��DQG�KRZ�WKLV� LPSDLUPHQW�PD\�LPSDFW�0,��&LW��
IXQFWLRQV�E\�FRQYHUWLQJ�D�&$�LQWR�FLWUDWH�EHIRUH�EHLQJ�VKXWWOHG�IURP�WKH�SHU-
R[LVRPH�WR�WKH�PLWRFKRQGULD��YDQ�5RHUPXQG�HW�DO���������&DW��LV�LQYROYHG�
LQ�FRQYHUWLQJ�D�&$�WR�DFHW\OFDUQLWLQH�EHIRUH�EHLQJ�WUDQVIHUUHG�WR�WKH�PLWR-
FKRQGULD�YLD�FLWUDWH�DFHW\O�WUDQVIHUDVH�SURWHLQ��YDQ�5RHUPXQG�HW�DO��������
9LVVHU�HW�DO���������%HFDXVH�9/&)$�EXLOG�XS�GRHV�QRW�VHHP�WR�EH�FDXVDWLYH�
RI�GLVHDVH�VHYHULW\��*RUGRQ�HW�DO��������6WUDGRPVND�HW�DO��������6FKLULQ]L�
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HW�DO���������ZH�ZLOO�EH�LQYHVWLJDWLQJ�WKH�SRVVLEOH�FRUUHODWLRQ�EHWZHHQ�ODFN�
RI�D�&$�SURGXFW�DQG�&LW���&DW��IXQFWLRQLQJ��7KHUH�ZLOO�EH�¿YH�JURXSV�RI�¿-
EUREODVWV��KHDOWK\�FRQWUROV��$/'��.'�RI�&LW���.'�RI�&DW���DQG�GRXEOH�.'�RI�
&LW��DQG�&DW���$�&$�OHYHOV�ZLOO�EH�PHDVXUHG�LQ�HDFK�RI�WKH�FHOOV�DIWHU�JLYLQJ�
S\UHQH�&�����VLQFH�S\UHQH�&�����LV�RQO\�EURNHQ�GRZQ�LQ�WKH�SHUR[LVRPH��
7KLV�DOORZV�XV�WR�PHDVXUH�WKH�SHUR[LVRPDO�DFWLYLW\�IRU�IDWW\�DFLG�ȕ�2��0LWR-
FKRQGULDO�IXQFWLRQLQJ�ZLOO�DOVR�EH�PHDVXUHG�E\�DVVHVVLQJ�OHYHOV�RI�&2��DV�
ZHOO�DV�003��&LW��DQG�&DW��FRQYHUW�D�&$�LQWR�FLWUDWH�DQG�DFHW\OFDUQLWLQH��
UHVSHFWLYHO\��YDQ�5RHUPXQG�HW�DO���������,I�WKHUH�LV�D�ODFN�RI�D�&$�SURGXFW�
LQ�$/'��WKHQ�&LW��DQG�&DW��PD\�EH�LPSDLUHG�LQ�WKHLU�FRQYHUVLRQ�IXQFWLRQ-
LQJ�� IXUWKHU� LPSDLULQJ�PLWRFKRQGULDO� IXQFWLRQ��YDQ�5RHUPXQG�HW�DO��������
$LP����'RHV�3H[���VLOHQFLQJ�FRUUHODWH�ZLWK�D� ODFN�RI�D�&$�SURGXFW��
PLWRFKRQGULDO�G\VIXQFWLRQ��DQG�SKHQRW\SLF�VHYHULW\"
7KH�REMHFWLYH�RI�WKLV�DLP�LV�WR�LQYHVWLJDWH�ZKHWKHU�VLOHQFLQJ�3H[����D�SUR-
tein involved in transporting a-CA from the peroxisome to the mitochon-
GULD��6KDL�HW�DO���������UHVXOWV�LQ�D�ODFN�RI�D�&$�SURGXFW�IURP�9/&)$�ȕ�2��
7KHUH�ZLOO� EH� IRXU�JURXSV�RI� ¿EUREODVWV��KHDOWK\�FRQWURO� FHOOV��$/'�FHOOV��
ALD + Pex34 silenced cells, and healthy + Pex34 silenced cells. We will 
GHWHUPLQH�ZKDW�VLOHQFLQJ�RI�3H[���LQ�WKH�SUHVHQFH�RU�DEVHQFH�RI�D�IXQF-
WLRQDO�$%&'��WUDQVSRUWHU�GRHV�WR�OHYHOV�RI�D�&$�DV�ZHOO�DV�DVVHVV�0,�E\�
PHDVXULQJ� OHYHOV�RI�&2��DQG�003��:H�ZLOO� WKHQ�FRPSDUH�WKH�JURXSV�RI�
FHOOV�WR�VHH�LI�$/'�¿EUREODVWV�KDYH�VLPLODU�D�&$�OHYHOV�DQG�0,�DV�KHDOWK\�
FHOOV�ZLWK�3H[���.'�� ,I� WKH�D�&$� OHYHOV�DQG�0,�DUH� IRXQG� WR�EH�FRPSD-
UDEOH�� WKLV�FRXOG� LQGLFDWH� WKDW�3H[���PD\�EH� LPSDLUHG� LQ�$/'�¿EUREODVWV�
GXH� WR� D� ODFN� RI� D�&$� SURGXFW� IURP� ȕ�2� RI� 9/&)$V� LQ� WKH� SHUR[LVRPH�

'HVLJQ�DQG�0HWKRGV
$LP���� ,V� ODFN�RI�D�&$�SURGXFW�GLUHFWO\� UHODWHG�$/'�SKHQRW\SLF�VH�
YHULW\"
5DWLRQDOH��,I�D�ODFN�RI�SURGXFW�LV�FDXVDWLYH�RI�GLVHDVH��*RUGRQ�HW�DO���������
WKHQ�D�GLUHFW�OLQN�EHWZHHQ�WKH�OHYHO�RI�D�&$�LQ�WKH�SHUR[LVRPH�DQG�$/'�GLV-
ease severity should exist. Despite previous studies indicating that rescue 
HIIHFWV�RI�LQWURGXFWLRQ�WR�0&)$�ZDV�GXH�WR�UHVWRUDWLRQ�RI�D�&$�SURGXFW��WKLV�
ZDV�QRW�GLUHFWO\�PHDVXUHG��*RUGRQ�HW�DO���������7KHUHIRUH��FKDUDFWHUL]LQJ�
WKH�OHYHOV�RI�SHUR[LVRPDO�D�&$�PLJKW�HVWDEOLVK�WKDW�D�ODFN�RI�SURGXFW�FRU-
UHODWHV�ZLWK�GLVHDVH�VHYHULW\�DQG�SKHQRW\SH��XWLOL]LQJ�ERWK� in vivo and in 
vitro PHWKRGV�ZLOO�VWUHQJWKHQ�WKHVH�¿QGLQJV��*RUGRQ�HW�DO��������0RULWD�HW�
DO���������$GGLWLRQDOO\��FRPSDULQJ�EHKDYLRUDO�DQG�FHOOXODU�PHDVXUHV�RI�GLV-
HDVH�VHYHULW\�EHIRUH�DQG�DIWHU�WUHDWPHQW�ZLWK�0&)$�ZLOO�LVRODWH�WKH�HIIHFWV�
RI�0&)$� WUHDWPHQW�DORQH�RQ� UHVFXH�RI�GLVHDVH�VHYHULW\�PHDVXUHV��7KLV�
PLJKW� SURYLGH� HYLGHQFH� IRU� D� FDXVDO� UHODWLRQVKLS� EHWZHHQ� UHVWRUDWLRQ� RI�
SHUR[LVRPDO�ȕ�2�SURGXFW�D�&$�DQG�UHGXFWLRQ�LQ�VHYHULW\�RI�GLVHDVH��IXUWKHU�
VXSSRUWLQJ�WKDW�FHOOXODU�GDPDJH�LQ�$/'�LV�GXH�WR�ODFN�RI�WKH�ȕ�2�SURGXFW�
0HWKRGV� To see if the level of a-CA in the peroxisome correlates with 
disease phenotype in vivo, bgm dbb�GRXEOH�PXWDQW�Drosophila (a previ-
RXVO\�HVWDEOLVKHG�PRGHO�RI�$/'��*RUGRQ�HW�DO���������DQG�:7�'URVRSKLOD�
ZRXOG�EH�DVVHVVHG�IRU�EHKDYLRUDO�DQG�FHOOXODU�PDUNHUV�RI�GLVHDVH�VHYHULW\�
DV�IROORZV��)LUVW��OHYHOV�RI�ORFRPRWLRQ�ZRXOG�EH�UHFRUGHG�IRU�D�EHKDYLRUDO�
PDUNHU��*RUGRQ�HW�DO���������7KHQ��DQLPDOV�ZLOO�WKHQ�EH�VDFUL¿FHG��DQG�WKH�
OHYHO�RI�UHWLQDO�GHJHQHUDWLRQ�ZLOO�EH�UHFRUGHG�D�FHOOXODU�PDUNHU�RI�GLVHDVH�
VHYHULW\� �*RUGRQ� HW� DO�� ������� 7KH� UHVW� RI� WKH� ERGLHV� RI� WKH�Drosophila 
ZLOO�EH�XVHG� WR�PDNH�KRPRJHQL]HG� WLVVXH�VDPSOHV��7KH�VDPSOHV�ZLOO�EH�
DVVHVVHG�IRU�OHYHOV�RI�SHUR[LVRPDO�D�&$�E\�¿UVW�LVRODWLQJ�WKH�SHUR[LVRPH�
E\�GLIIHUHQWLDO�DQG�GHQVLW\�JUDGLHQW�GLIIXVLRQ� �*UDKDP��������7KHQ��DIWHU�
LVRODWLRQ��WKH�DPRXQW�RI�D�&$�ZLOO�EH�GHWHUPLQHG�XVLQJ�D�FRPPRQO\�XVHG�
+3/&�DQG�XOWUDYLROHW�GHWHFWLRQ�SURFHGXUH��9DULRXV�6SHFLHV�$FHW\OFDUQLWLQH�
(/,6$�.LW���7KH�FHOO�FXOWXUHV�ZLOO�DOVR�EH�DVVHVVHG�IRU�&2��OHYHOV�IROORZ-
LQJ�SURWRFROV�RXWOLQHG�E\�6KDL�HW�DO���������DQG�003�IROORZLQJ�SURWRFROV�
RXWOLQHG�E\�%DDULQH�HW�DO�� ��������$�RQH�ZD\�$129$�ZLWK� WKH�RQH� LQGH-
SHQGHQW�YDULDEOH�RI�GLVHDVH�W\SH�ZLWK�IRXU�GHSHQGHQW�YDULDEOHV�WKDW�PHD-
VXUH�GLVHDVH�VHYHULW\�ZLOO�EH�FRQGXFWHG�WR�DVVHVV�WKH�GLIIHUHQFHV�LQ�WKHVH�
PHDVXUHV�RI�SDWKRORJ\�LQ�WKH�ÀLHV��6SHFL¿FDOO\�� WKH�LQGHSHQGHQW�YDULDEOH�
will have two levels (WT vs bgm dbb) and the four dependent measures 
RI�GLVHDVH�VHYHULW\�ZLOO�EH�ORFRPRWRU�DFWLYLW\��SHUR[LVRPDO�DFHW\O�&R�$��PL-
WRFKRQGULDO�&2���DQG�003��:LWKLQ�JURXS�FRPSDULVRQV�PLJKW�HOXFLGDWH� LI�
severity of neurodegeneration is related to a-CA and mitochondrial func-
WLRQ�� %HWZHHQ�JURXS� FRPSDULVRQV�ZRXOG� HOXFLGDWH� KRZ� OHYHOV� RI� SHUR[L-
VRPDO�D�&$�GLIIHU�EHWZHHQ�:7�Drosophila and the bgm dbb ALD model 
Drosophila. To see if peroxisomal a-CA correlates with severity of disease 
LQ�KXPDQ�FHOOV��KXPDQ�¿EUREODVWV�IURP�$/'�SDWLHQWV�DQG�KHDOWK\�FRQWUROV�
ZLOO�EH�DVVHVVHG�IRU�SHUR[LVRPDO�D�&$��PLWRFKRQGULDO�&2���DQG�003��ZLWK�
the same protocols as was used with the Drosophila samples. A one-way 

$129$�ZLOO�EH�FRQGXFWHG�ZLWK�GLVHDVH�W\SH��FRQWURO�YV�$/'��DV�WKH�LQGH-
SHQGHQW�YDULDEOH��DQG�WKH�IROORZLQJ�WKUHH�GHSHQGHQW�YDULDEOHV��SHUR[LVR-
PDO�DFHW\O�&R�$��PLWRFKRQGULDO�&2���DQG�003��:LWKLQ�JURXS�FRPSDULVRQV�
ZLOO�FRPSDUH�OHYHOV�RI�SHUR[LVRPDO�D�&$�ZLWK�0,�WR�VHH�LI�WKHUH�LV�D�GLUHFW�
LQWHUDFWLRQ� EHWZHHQ� WKH� WZR�� %HWZHHQ�JURXS� FRPSDULVRQV� ZLOO� FRPSDUH�
OHYHOV�RI�SHUR[LVRPDO�D�&$�DQG�0,�EHWZHHQ�FRQWURO�DQG�$/'�¿EUREODVWV��
7R�H[SDQG�RQ�SUHYLRXV�¿QGLQJV�LPSOLFDWLQJ�D�UHOLHI�RI�$/'�V\PSWRPV�XV-
LQJ�0&)$�VXSSOHPHQWDWLRQ� LQ� WKH�bgm dbb Drosophila ALD model (Gor-
GRQ�HW� DO�� ������� WKH�HIIHFWV�RI�0&)$�GLHW� VXSSOHPHQWDWLRQ�RQ� OHYHOV�RI�
SHUR[LVRPDO� D�&$� DQG� 0,� ZLOO� EH� PHDVXUHG�� 7KHQ�� UHVFXH� RI� GLVHDVH�
SKHQRW\SH� ZLWK� 0&)$� GLHW� VXSSOHPHQWDWLRQ� ZLOO� EH� FRPSDUHG� WR� SRVVL-
EOH�UHVWRUHG�OHYHOV�RI�D�&$��WR�VHH�LI�PDJQLWXGH�RI�UHVFXH�FRUUHODWHV�ZLWK�
UHVWRUDWLRQ� RI� ȕ�2�SURGXFW��7KLV�ZLOO� EH� LQYHVWLJDWHG� in vivo in Drosoph-
ila� À\� PRGHOV� DQG� in vitro� LQ� KXPDQ� ¿EUREODVW� FHOO� FXOWXUHV�� DV� IROORZV�
In vivo�DVVHVVPHQW�RI�0&)$�GLHW�VXSSOHPHQWDWLRQ�ZLOO�LQFOXGH�:7�DQG�bgm 
dbb Drosophila ZLWK�WKUHH�JURXSV�ZLWKLQ�HDFK��VWDQGDUG�GLHW��0&)$�GLHW��DQG�
long-chain fatty acid (LCFA) diet. The rescue effect of diet supplementation 
ZLOO�L�DVVHVVHG�E\�PHDVXULQJ�ORFRPRWRU�DFWLYLW\�LQ�OLYH�ÀLHV��WKHQ��DIWHU�VDF-
UL¿FH��VHYHULW\�RI�UHWLQDO�GHJHQHUDWLRQ��OHYHOV�RI�SHUR[LVRPDO�D�&$�DV�SUHYL-
RXVO\�GHVFULEHG��*UDKDP�������9DULRXV�6SHFLHV�$FHW\OFDUQLWLQH�(/,6$�.LW���
DQG�0,�YLD�OHYHOV�RI�&2���6KDL�HW�DO��������DQG�003��%DDULQH�HW�DO���������
'DWD�DQDO\VLV�ZLOO� LQFOXGH�D�PXOWLYDULDWH�DQDO\VLV�RI�YDULDQFH� �0$129$��
ZLWK�WZR�LQGHSHQGHQW�YDULDEOHV��GLVHDVH�W\SH��:7�RU�bgm dbb Drosophila) 
DQG�GLHW�W\SH��VWDQGDUG��0&)$��/&)$���ZLWK�IRXU�GHSHQGHQW�YDULDEOHV��OR-
FRPRWRU�DFWLYLW\��SHUR[LVRPDO�DFHW\O�&R�$��PLWRFKRQGULDO�&2���DQG�003��
In vitro�DVVHVVPHQW�ZLOO�LQYROYH�KXPDQ�¿EUREODVWV�IURP�$/'�SDWLHQWV�DQG�
KHDOWK\�FRQWUROV��7KH�¿EUREODVWV�ZLOO�EH�H[SRVHG�WR�PHGLXP�ZLWK�IDWW\�DF-
LGV�RI�GLIIHULQJ�OHQJWKV��0&)$��/&)$��VWDQGDUG�GLHW���ZKHUH�WKH�VWDQGDUG�
GLHW�ZLOO� FRQVLVW�RI�DQ�DUUD\�RI� IDWW\�DFLGV� WKDW� UHSUHVHQW�D�ZHOO�EDODQFHG�
KXPDQ� GLHW�� 7KH� WKUHH� GHSHQGHQW� PHDVXUHV� ZLOO� EH� SHUR[LVRPDO� D�&$��
PHDVXUHG�DV�SUHYLRXVO\�GHVFULEHG��*UDKDP�������9DULRXV�6SHFLHV�$FH-
W\OFDUQLWLQH�(/,6$�.LW��� DQG�0,� YLD� OHYHOV� RI�&2�� �6KDL� HW� DO�� ������ DQG�
003� �%DDULQH� HW� DO�� ������� 7R� DQDO\]H� WKHVH� GDWD�� D�0$129$�ZLOO� EH�
UXQ�ZLWK�WZR�LQGHSHQGHQW�YDULDEOHV�RI�GLVHDVH�W\SH��$/'�YV�FRQWURO��DQG�
GLHW��0&)$��/&)$��VWDQGDUG�GLHW���DQG�WKUHH�GHSHQGHQW�PHDVXUHV�RI�GLV-
HDVH� VHYHULW\� �SHUR[LVRPDO� D�&$��PLWRFKRQGULDO�&2�� OHYHOV�� DQG�003��
3UHGLFWHG�RXWFRPHV� Previous research found that diet supplementation 
ZLWK�0&)$�UHGXFHG�SKHQRW\SLF�GLVHDVH�VHYHULW\� LQ�bgm dbb Drosophila, 
DQG� WKH� DXWKRUV� VSHFXODWHG� LI� WKLV� FRXOG� EH� GXH� WR� D� UHVWRUDWLRQ� LQ� ȕ�2�
SURGXFW� WKDW�PLJKW� RWKHUZLVH�EH� ODFNLQJ� �*RUGRQ�HW� DO�� �������+RZHYHU��
DQ�H[SHULPHQW�UHODWLQJ�$/'�WR�ORZHU�OHYHOV�RI�ȕ�2�SURGXFWV�KDV�\HW�WR�EH�
GRQH�� $GGLWLRQDOO\�� HVWDEOLVKLQJ� D� GRVH�GHSHQGHQW� UHODWLRQVKLS� EHWZHHQ�
SHUR[LVRPDO�D�&$�DQG�OHYHO�RI�FHOOXODU�GDPDJH�FDQ�H[WHQG�SUHYLRXV�¿QG-
LQJV��*RUGRQ�HW�DO��������E\�HVWDEOLVKLQJ�WKDW�D�GLUHFW�UHODWLRQVKLS�EHWZHHQ�
ODFN�RI�SHUR[LVRPDO�ȕ�2�SURGXFW�DQG�GLVHDVH�VHYHULW\�H[LVWV� LQ�$/'��6H-
verity of disease measured in vivo (locomotor activity and retinal damage 
of Drosophila) and in vivo (molecular functioning in cellular assays from 
ERWK� WKH�Drosophila� DQG� KXPDQ� ¿EUREODVWV�� LQ� WKH� VDPH� VWXG\� ZLOO� HV-
WDEOLVK� WKHVH�¿QGLQJV�DUH�SUHVHQW�ERWK� in vivo and in vitro, as they have 
EHHQ�IRXQG� LQ�VHSDUDWH�VWXGLHV�XQWLO�QRZ��*RUGRQ�HW�DO��������2IPDQ�HW�
DO��������9DULRXV�6SHFLHV�$FHW\OFDUQLWLQH�(/,6$�.LW���7KHQ��WKHVH�¿QGLQJV�
FRXOG�EH�H[WHQGHG�E\�GLUHFWO\�UHODWLQJ�WKH�EHKDYLRUDO�DQG�FHOOXODU�QHXURGH-
JHQHUDWLRQ�PHDVXUHV�ZLWK� DEXQGDQFH�RI� ȕ�2�SURGXFW� DQG�PLWRFKRQGULDO�
LQWHJULW\��3UHYLRXV�¿QGLQJV�DVVXPHG�WKDW�SURYLGLQJ�0&)$�SURYLGHV�DQ�DO-
WHUQDWH�SDWKZD\�IRU�SURGXFWLRQ�RI�ȕ�2�SURGXFWV��*RUGRQ�HW�DO���������EXW�
GLUHFWO\�PHDVXULQJ� WKHVH� SURGXFWV� DIWHU� LQWURGXFWLRQ� RI�0&)$� FRXOG� IXU-
WKHU�HVWDEOLVK� WKLV�FDXVDOLW\��$VVHVVLQJ� UHVFXH�YLD�FKDQJHV� LQ�ȕ�2�SURG-
XFW� DQG�0,� XSRQ�0&)$�GLHW� VXSSOHPHQWDWLRQ�ZLOO� IXUWKHU� SRLQW� WR� D� ODFN�
RI�ȕ�2�SURGXFW�DV�FDXVDWLYH�RI�GLVHDVH�ZKLOH�HOXFLGDWLQJ�FRPSRQHQWV�RI�
WKH�ȕ�2�SDWKZD\�LPSDFWHG�E\�$/'�SURGXFW�ORVV��$GGLWLRQDOO\��DVVHVVLQJ�LI�
UHVWRUDWLRQ�RI�SHUR[LVRPDO�D�&$� OHYHOV� WKURXJK�0&)$�GLHW�VXSSOHPHQWD-
WLRQ�GLUHFWO\�UHODWHV�WR�0,�ZRXOG�IXUWKHU�HVWDEOLVK�WKDW�ODFN�RI�SHUR[LVRPDO�
D�&$�FRQWULEXWHV�WR�FHOOXODU�GDPDJH�DQG�QHXURGHJHQHUDWLRQ��)XUWKHUPRUH��
LW� PD\� SURYLGH� LQVLJKW� LQWR� SRVVLEOH� WDUJHWV� IRU� WKHUDSHXWLF� LQWHUYHQWLRQ��
VXFK�DV�UHVWRULQJ�SHUR[LVRPDO�ȕ�2�SURGXFWV�WR�VORZ�GLVHDVH�SURJUHVVLRQ�
$LP����'RHV� ODFN�RI�D�&$�SURGXFW� UHVXOW� LQ� LPSDLUHG�&LW��DQG�&DW��
IXQFWLRQLQJ�RU�PLWRFKRQGULDO�LQWHJULW\"
5DWLRQDOH�� &LW�� DQG� &DW�� ZRUN� E\� FRQYHUWLQJ� ȕ�2� SURGXFW�� D�&$�� LQWR�
FLWUDWH� DQG� DFHW\OFDUQLWLQH�� UHVSHFWLYHO\� �YDQ� 5RHUPXQG� HW� DO�� ������� ,I�
WKHUH� LV�D� ODFN�RI�D�&$�SURGXFW�HVWDEOLVKHG�LQ�DLP����WKHQ�&LW��DQG�&DW��
will have no product to transfer into citrate and acetylcarnitine, two mol-
HFXOHV� LQYROYHG� LQ� PDQ\� FHOOXODU� SURFHVVHV� �9LRODQWH� HW� DO�� ������ YDQ�
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5RHUPXQG� HW� DO�� ������ 6KDL� HW� DO�� ������� 7KXV�� D� ODFN� RI� D�&$� SURG-
XFW� PD\� FRQWULEXWH� WR� D� ODFN� RI� FLWUDWH� DQG� DFHW\OFDUQLWLQH�� GLPLQLVK-
LQJ� WKH� HIIHFWV� RI� &LW�� DQG� &DW�� DQG� UHVXOWLQJ� LQ� QHXURGHJHQHUDWLRQ�
0HWKRGV��7R�HOXFLGDWH�WKH�IXQFWLRQDO�UHVSRQVH�RI� WKH�&LW��DQG�&DW��VLJ-
QDOLQJ�SDWKZD\V��¿YH�JURXSV�RI�¿EUREODVWV�ZLOO�EH�XVHG��KHDOWK\�FRQWUROV��
$/'��&LW�� NQRFN�GRZQ��&DW�� NQRFN�GRZQ�� DQG�&LW��&DW�� GRXEOH� NQRFN�
GRZQ�¿EUREODVWV��.'�RI�&LW��DQG�&DW��ZLOO�EH�DFKLHYHG�E\�XWLOL]LQJ�VKRUW�
KDLUSLQ�51$V��VK51$V��WR�WDUJHW�DQG�VLOHQFH�WKH�&LW��DQG�&DW��JHQHV�YLD�
51$�LQWHUIHUHQFH��51$L���VLPLODUO\�WR�KRZ�JHQHV�KDYH�EHHQ�NQRFNHG�GRZQ�
LQ� SUHYLRXV� UHVHDUFK� �$OVD\HJK� HW� DO�� �������7KHQ�� OHYHOV� RI� FLWUDWH� DQG�
DFHW\OFDUQLWLQH�ZLOO�EH�DVVHVVHG�LQ�HDFK�RI�WKH�FHOOV�DQG�FRUUHODWHG�WR�PHD-
VXUHV�RI�PLWRFKRQGULDO�&2��DQG�003��7KHQ�� WKH�FHOOV�ZLOO�EH� LQWURGXFHG�
WR�0&)$V��DQG�DIWHU� WKLV�� WKH�FKDQJH�LQ� OHYHOV�RI�FLWUDWH�DQG�DFHW\OFDUQL-
WLQH�ZLOO�EH�DVVHVVHG�WR�VHH�LI�WKH�ODFN�RI�SURGXFW�ZDV�UHVWRUHG�DQG�FRXOG�
WKHUHIRUH�EH�VHHQ�E\�DQ�LQFUHDVH�LQ�SURGXFWLRQ�RI�FLWUDWH�DQG�DFHW\OFDUQL-
WLQH��7KLV�ZLOO� DOVR�EH� FRUUHODWHG�ZLWK� FKDQJHV� LQ�PLWRFKRQGULDO� LQWHJULW\�
7R�PHDVXUH�OHYHOV�RI�FLWUDWH��&LWUDWH�$VVD\�.LW�DE������ZLOO�EH�XVHG��&L-
WUDWH�$VVD\�.LW���$�RQH�ZD\�$129$�ZLOO�EH�FRQGXFWHG� WR�FRPSDUH� OHYHOV�
RI�FLWUDWH�EHWZHHQ�FHOO�JURXSV��,Q�RUGHU�WR�DVVHVV�OHYHOV�RI�DFHW\OFDUQLWLQH��
DQ�(/,6$�DFHW\OFDUQLWLQH�GHWHFWLRQ� NLW�ZLOO� EH�XWLOL]HG� LQ� FRQMXQFWLRQ�ZLWK�
PHWKRGV�IURP�6WHMVNDO�HW�DO���������WR�DVVHVV�DFHW\OFDUQLWLQH�OHYHOV�LQ�HDFK�
JURXS�RI�¿EUREODVWV��9DULRXV�6SHFLHV�$FHW\OFDUQLWLQH�(/,6$�.LW���$�RQH�ZD\�
$129$�ZLOO�EH�FRQGXFWHG�WR�FRPSDUH�OHYHOV�RI�DFHW\OFDUQLWLQH�EHWZHHQ�FHOO�
JURXSV��0&)$V�ZLOO�EH�LQWURGXFHG�E\�EHLQJ�DGGHG�WR�WKH�¿EUREODVW�PHGLXP�
�-RQHV�HW�DO���������2QFH�0&)$V�DUH�LQWURGXFHG��FLWUDWH�DQG�DFHW\OFDUQLWLQH�
OHYHOV�ZLOO�EH�UHDVVHVVHG�XVLQJ�WKH�PHWKRGV�DERYH��$�UHSHDWHG�PHDVXUHV�
$129$�ZLOO�EH�FRQGXFWHG�WR�FRPSDUH�FLWUDWH�DQG�DFHW\OFDUQLWLQH�OHYHOV�LQ�
HDFK� JURXS� EHIRUH� DQG� DIWHU� WKH� LQWURGXFWLRQ� RI�0&)$V�7R� DVVHVV�&2��
OHYHOV��SURWRFROV�SUHYLRXVO\�RXWOLQHG�E\�6KDL�HW�DO��LQ������ZLOO�EH�IROORZHG��
&2��OHYHOV�ZLOO�WKHQ�EH�PHDVXUHG�DV�D�SHUFHQWDJH�UHODWLYH�WR�WKH�UDWH�RI�R[-
LGDWLRQ�LQ�FRQWURO�JURXSV��6KDL�HW�DO���������$�RQH�ZD\�$129$�ZLOO�EH�FRQ-
GXFWHG�WR�FRPSDUH�WKH�PHDQ�OHYHOV�RI�&2��LQ�HDFK�JURXS�RI�¿EUREODVWV��003�
ZLOO�EH�H[DPLQHG�DV�D�PHDVXUH�RI�PLWRFKRQGULDO�G\VIXQFWLRQ��3URWRFROV�SUH-
YLRXVO\�GHVFULEHG�E\�%DDULQH�HW�DO���������ZLOO�EH�IROORZHG��$�RQH�ZD\�$129$�
ZLOO�EH�FRQGXFWHG�WR�FRPSDUH�WKH�PHDQ�003V�RI�HDFK�JURXS�RI�¿EUREODVWV�
$LP����'RHV�3H[���VLOHQFLQJ�FRUUHODWH�ZLWK�D�ODFN�RI�D�&$�SURGXFW��
PLWRFKRQGULDO�G\VIXQFWLRQ��DQG�SKHQRW\SLF�VHYHULW\"
5DWLRQDOH��$LP���DWWHPSWV�WR�HVWDEOLVK�D�UHODWLRQVKLS�EHWZHHQ�3H[���VL-
OHQFLQJ��PLWRFKRQGULDO�G\VIXQFWLRQ��DQG�SKHQRW\SLF�VHYHULW\� LQ�$/'�¿EUR-
EODVWV��'HVSLWH�D�VLJQL¿FDQW�DPRXQW�RI�UHVHDUFK�IRFXVLQJ�RQ�WKH�LPSDFW�RI�
D�EXLOG�XS�RI�9/&)$V�RQ�QHXURGHJHQHUDWLRQ�� LW�KDV�UHFHQWO\�EHHQ�HVWDE-
OLVKHG�WKDW�SKHQRW\SLF�VHYHULW\�PD\�EH�GXH�WR�D�ODFN�RI�ȕ�2�SURGXFW��*RU-
GRQ�HW�DO���������$�&$�SURGXFW�LV�LQYROYHG�LQ�PDQ\�GRZQVWUHDP�SURFHVVHV�
LQ�WKH�PLWRFKRQGULD��6KDL�HW�DO���������VR�D�ODFN�RI�WKLV�SURGXFW�PLJKW�QHJD-
WLYHO\�LPSDFW�PLWRFKRQGULDO�LQWHJULW\��,I�LW�LV�IRXQG�WKDW�D�&$�OHYHOV�DUH�ORZHU�
LQ�$/'�DQG�$/'���3H[���.'�¿EUREODVWV�FRPSDUHG�WR�FRQWURO�¿EUREODVWV��
LW�FDQ�EH�K\SRWKHVL]HG�WKDW� ODFN�RI�D�&$�SURGXFW�GLPLQLVKHV�IXQFWLRQDOLW\�
RI�3H[����7KH�GLPLQLVKHG�IXQFWLRQ�RI�3H[���PLJKW� WKHQ�FRQWULEXWH�WR�PL-
WRFKRQGULDO�G\VIXQFWLRQ�GXH� WR�D�GHFUHDVHG�DELOLW\� WR� WUDQVIHU�D�&$� IURP�
the peroxisome to the mitochondria. Thus, downstream effects of impaired 
Pex34 function may add to the neurodegeneration seen in X-ALD patients.
0HWKRGV�� 7KH� FXUUHQW� SURSRVDO� ZLOO� FRPSDUH� D�&$� OHYHOV�� &2�� OHYHOV��
DQG�003�RI� IRXU�H[SHULPHQWDO�JURXSV��)LEUREODVWV� IURP�KHDOWK\�FRQWUROV�
�+&�)�� DQG� ¿EUREODVWV� IURP�$/'� SDWLHQWV� �$/'�)�� ZLOO� VHUYH� DV� FRQWURO�
JURXSV� WR�FRPSDUH� WR�KHDOWK\�FRQWURO�¿EUREODVWV���3H[���VLOHQFLQJ� �+&�
)�3H[������� DQG� $/'� ¿EUREODVWV� �� 3H[��� VLOHQFLQJ� �$/'�)�3H[��������
3H[���ZLOO� EH� VLOHQFHG� LQ� WKH� ODWWHU� WZR�H[SHULPHQWDO� JURXSV�E\�XWLOL]LQJ�
VKRUW� KDLUSLQ�51$V� �VK51$V�� WR� WDUJHW� DQG� VLOHQFH� WKH�3H[���JHQH� YLD�
51$�LQWHUIHUHQFH��51$L���0HWKRGRORJ\�IRU�3H[���VLOHQFLQJ�ZDV�PRGHOHG�
DIWHU�D�SUHYLRXVO\�GHVFULEHG�SURWRFRO�E\�$OVD\HJK�HW�DO�� ��������DOWKRXJK�
UHVHDUFKHUV� XWLOL]HG�51$L� IRU� .'� RI� DQRWKHU� JHQH� LQ� KXPDQ� ¿EUREODVWV�
)LUVW��D�&$�OHYHOV�ZLOO�EH�PHDVXUHG�LQ�HDFK�RI�WKH�IRXU�FHOO�JURXSV�WR�GH-
termine whether ALD-F and ALD-F/Pex34-/- groups have lower levels of 
SURGXFW�FRPSDUHG�WR�ERWK�WKH�+&�)�DQG�+&�)�3H[������JURXSV�� ,Q�RUGHU�
WR�PHDVXUH�D�&$�OHYHOV��KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK\�ZLOO�EH�
XWLOL]HG�DV�SUHYLRXVO\�GHVFULEHG�E\�6KXUXERU�HW�DO��LQ�������7KLV�WHFKQLTXH�
DOORZV�IRU�PHDVXUHPHQW�RI�D�&$�LQ�ZKROH�FHOOV�E\�DQDO\]LQJ�WKH�VXSHUQD-
WDQW�OHIW�DIWHU�FHQWULIXJDWLRQ�RI�FHOOV��,I�WKHUH�LV�D�ODFN�RI�D�&$�SURGXFW�EH-
LQJ�WUDQVIHUUHG�WR�WKH�PLWRFKRQGULD��WKLV�VKRXOG�EH�GHPRQVWUDWHG�E\�ORZHU�
RYHUDOO�D�&$� OHYHOV� LQ� WKH�ZKROH�FHOO�VDPSOHV��$�RQH�ZD\�$129$�ZLOO�EH�
FRQGXFWHG�WR�FRPSDUH�WKH�PHDQ�OHYHOV�RI�D�&$�LQ�HDFK�JURXS�RI�¿EUREODVWV�
7R�DVVHVV�&2��OHYHOV�LQ�¿EUREODVW�VDPSOHV��WKH�FXUUHQW�SURSRVDO�ZLOO�IRO-

ORZ�SURWRFROV�SUHYLRXVO\�RXWOLQHG�E\�6KDL�HW�DO�� LQ�������3URWRFROV�SUHYL-
RXVO\�GHVFULEHG�LQ�DLP���ZLOO�EH�IROORZHG��$�RQH�ZD\�$129$�ZLOO�EH�FRQ-
GXFWHG�WR�FRPSDUH�WKH�PHDQ�OHYHOV�RI�&2��LQ�HDFK�JURXS�RI�¿EUREODVWV�
)LQDOO\�� 003� ZLOO� EH� H[DPLQHG� DV� D� PHDVXUH� RI� PLWRFKRQGULDO� G\V-
IXQFWLRQ�� 3URWRFROV� SUHYLRXVO\� GHVFULEHG� E\� %DDULQH� HW� DO�� ������� DQG�
RXWOLQHG� LQ� DLP� �� ZLOO� EH� IROORZHG�� $� RQH�ZD\� $129$� ZLOO� EH� FRQ-
GXFWHG� WR� FRPSDUH� WKH� PHDQ� 003V� RI� HDFK� JURXS� RI� ¿EUREODVWV�
Predicted outcomes.�*RUGRQ�HW�DO���������ZDV�WKH�¿UVW�WR�SURYLGH�HYLGHQFH�
WKDW�D�ODFN�RI�ȕ�2�SURGXFW�LV�FDXVDWLYH�RI�GLVHDVH��UDWKHU�WKDQ�D�EXLOG�XS�
of VLCFAs. Thus, we predict lower levels of a-CA in ALD-F and ALD-F/
3H[������JURXSV�FRPSDUHG�WR�FRQWURO�FHOOV��,I�LW�LV�WUXH�WKDW�3H[���IXQFWLRQ-
ing is impaired in ALD due to a lack of a-CA product, ALD-F and ALD-F/
Pex34 -/- should have similar a-CA levels. Also, HC-F/Pex34 -/- might show 
GHFUHDVHG�$�&$��EXW� OHYHOV�VKRXOG�QRW�EH�DV� ORZ�DV�$/'�)�DQG�$/'�)�
3H[������EHFDXVH�WKHVH�FHOOV�VWLOO�KDYH�DQ� LQWDFW�$%&'��SURWHLQ� WR�EULQJ�
9/&)$V�LQWR�WKH�SHUR[LVRPH�IRU�GHJUDGDWLRQ�LQWR�D�&$��)XUWKHUPRUH��6KDL�
HW�DO�� ������� IRXQG� WKDW�RYHUH[SUHVVLRQ�RI�3H[��� LQFUHDVHG�&2�� OHYHOV��
VR� LW� LV� SRVVLEOH� WKDW� .'� RI� 3H[���PD\� GHFUHDVH�&2�� OHYHOV�� %HFDXVH�
&2��LV�D�SURGXFW�RI�WKH�.UHEV�F\FOH�LQ�PLWRFKRQGULD��GHFUHDVHG�&2��OHYHOV�
PD\�LQGLFDWH�PLWRFKRQGULDO�G\VIXQFWLRQ��&RUUHODWLQJ�ZLWK�GHFUHDVHG�&2���
3H[��� VLOHQFLQJ�PD\� DOVR� FRQWULEXWH� WR� LPSDLUHG�003�� IXUWKHU� VXJJHVW-
LQJ�PLWRFKRQGULDO�G\VIXQFWLRQ��0LWRFKRQGULDO�G\VIXQFWLRQ�PD\�EH�DWWULEXWHG�
WR�D�ODFN�RI�9/&)$�ȕ�2�SURGXFW��7KHVH�SUHGLFWHG�¿QGLQJV�ZRXOG�VXJJHVW�
WKDW� SKHQRW\SLF� VHYHULW\� LQ� ;�$/'� LV� GXH� WR� D� ODFN� RI� ȕ�2� SURGXFW� XOWL-
mately impacting downstream mitochondrial processes involving Pex34.


