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From an unconventional childhood on a commune 
in India to the discovery of paraspeckles and 
running a research group in Perth, Archa Fox is not 
your typical scientist. Archa has previously said 
that her time in India shaped her moral compass 
and led her to follow her interest in science 
without a regard for recognition or monetary 
reward. This approach served her well through a 
successful PhD with Merlin Crossley at the 
University of Sydney (now at UNSW) and a strong postdoc with Angus Lamond in 
Scotland. During her postdoc Archa discovered a novel nuclear body that is 
dependent on a specific long noncoding RNA and contributes to the regulation of 
gene expression during development and disease.  
 
I caught up with Archa over Skype to congratulate her on winning the Emerging 
Leader Award and find a bit more about her work and perspective on science.   
 
AC: Hi Archa, can you tell us where you are based and what your work currently 
focuses on? 
AF: )ȭÍ ÂÁÓÅÄ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 7ÅÓÔÅÒÎ !ÕÓÔÒÁÌÉÁ ÁÎÄ ÍÙ ×ÏÒË ÆÏÃÕÓÅÓ ÏÎ 
paraspeckles, which are these sub nuclear bodies that I discovered. My research is 
separated into two halves. On the one hand we do a lot of functional work trying to 
figure out why cells make paraspeckles and what kind of diseases involve 
ÉÎÄÕÃÔÉÏÎ ÏÆ ÐÁÒÁÓÐÅÃËÌÅÓ ÁÎÄ ÔÈÅÒÅȭÓ Á ÐÒÅÔÔÙ ÃÏÍÍÏÎ ÔÈÅÍÅ ÎÏ× ÔÈÁÔ ÔÈÅÙȭÒÅ 
induced when cells get stressedȢ 4ÈÅÒÅȭÓ Á ÃÁÎÃÅÒ ÆÏÃÕÓ ×ÈÅÒÅ ÐÁÒÁÓÐÅÃËÌÅÓ ÁÒÅ 
giving the cells an advantage when stressed and then tÈÅÒÅȭÓ ÎÅÕÒÏÄÅÇÅÎÅÒÁÔÉÏÎ 
where the paraspeckles are useful to help the cells cope with stress. On the other 
side of the lab we look at the structure of paraspeckles and how they are formed 
ÁÎÄ ÉÔȭÓ Á ÍÕÃÈ ÍÏÒÅ ÍÏÌÅÃÕÌÁÒ ÔÙÐÅ ÁÐÐÒÏÁÃÈȢ 7ÅȭÖÅ ÂÅÅÎ ÄÏÉÎÇ Á ÌÏÔ ÏÆ ÓÕÐÅÒ-
resolution microscopy and identifying new paraspeckle components and working 
across those two fields trying to work out ways to manipulate paraspeckles- to 
make them bigger, to make biosensors that will act when paraspeckles are formed 
that kind of thing. 
 
AC: Congratulations on winning the Emerging Leader Award! After reading your 
profile  in the Australian Biochemist ) ×ÁÓ ÅÎÃÏÕÒÁÇÅÄ ÔÈÁÔ ÙÏÕȭÖÅ ÂÅÅÎ ÁÂÌÅ ÔÏ 
achieve so much while valuing and prioritising time with your family.   
AF: Yes, )ÔȭÓ ÒÅÁÌÌÙ ÎÉÃÅ ÔÏ ÇÅÔ ÔÈÉÓ ËÉÎÄ ÏÆ Á×ÁÒÄ ÂÅÃÁÕÓÅ ÉÔ ÍÁËÅÓ ÙÏÕ ÆÅÅÌ ÌÉËÅ ÙÏÕ 
can do something without having to be this Alpha-driven type, you can just love 
science and try to do good stuff. 
 
AC: One thing I found interesting was that paraspeckles are linked to 
ÄÉÆÆÅÒÅÎÔÉÁÔÉÏÎ ÁÎÄ ÈÁÖÅÎȭÔ ÂÅÅÎ ÆÏÕÎÄ ÉÎ %3 ÃÅÌÌÓȢ )Ó ÔÈÁÔ ÔÒÕÅ ÏÆ ÐÒÏÇÅÎÉÔÏÒ-like 
cells in general and that paraspeckles form as cells differentiate?  

Archa visiting the Neat1 KO mouse (devoid of 
paraspeckles) in the Nakagawa lab, Japan 
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AF: 7ÅÌÌ ÉÔȭÓ ÄÅÆÉÎÉÔÅÌÙ ÔÈÅ ÃÁÓÅ ÔÈÁÔ ÉÎ %3 ÃÅÌÌÓ ÏÒ É03 ÃÅÌÌÓ ÔÈÁÔ ÔÈÅÙȭÒÅ not present 
and when either of those cells differentiate down different pathways then they can 
ÆÏÒÍȢ 7ÅȭÖÅ ÎÏÔ ÄÏÎÅ Á ÓÙÓÔÅÍÁÔÉÃ ÓÅÁÒÃÈ ÔÈÒÏÕÇÈ ÄÉÆÆÅÒÅÎÔ ÃÅÌÌ ÔÙÐÅÓ ÂÕÔ ×Å ÃÁÎ ÉÎ 
general see that pattern is there in tissues. For example if you look at 
gastrointestin al crypts you can see that the paraspeckles begin to form as you go 
ÕÐ ÔÈÅ ÃÒÙÐÔ ÁÎÄ ÔÈÅÎ ÔÈÅÙȭÒÅ ÒÅÁÌÌÙ ÌÁÒÇÅ ÁÔ ÔÈÅ ÔÉÐ ÏÆ ÔÈÅ ÃÒÙÐÔ ×ÈÅÒÅ ÃÅÌÌÓ are 
about to apoptose and slough off.  
 
AC: Could you please explain the association between paraspeckles, long 
noncoding RNA, and gene regulation? 
AF: Yeah, so the whole field of paraspeckles is really now integral with long 
ÎÏÎÃÏÄÉÎÇ 2.!Ó ÁÎÄ ÔÈÁÔȭÓ ÂÅÃÁÕÓÅ ÔÈÅÙ ÁÒÅ ÂÕÉÌÔ ÏÎ ÏÎe specific long noncoding 
RNA. Paraspeckles have become a good model system for understanding long 
noncoding RNAs, because we know so much about paraspeckles, and we have 
these 40 proteins that we know are in there ÁÎÄ ÔÈÅÙȭÒÅ ÁÌÌ ÂÉÎÄÉÎÇ ÔÏ ÔÈÉÓ 2.!, so 
ÔÈÅÒÅȭÓ ÁÃÔÕÁÌÌÙ Á ÌÏÔ ÍÏÒÅ ÉÎÆÏÒÍÁÔÉÏÎ ËÎÏ×Î ÔÈÁÎ ÁÂÏÕÔ Á ÌÏÔ ÏÆ ÏÔÈÅÒ ÌÏÎg 
noncoding RNAs. )ȭÖÅ ÈÁÄ ÔÏ ÂÅÃÏÍÅ ɉÈÁÐÐÉÌÙȦɊ ÁÎ ÅØÐÅÒÔ ÉÎ ÌÏÎÇ ÎÏÎÃÏÄÉÎÇ 2.!Ó 
ÁÎÄ ÉÔȭÓ ÓÕÃÈ Á ÆÁÓÃÉÎÁÔÉÎÇ ÆÉÅÌÄȢ )ÔȭÓ ÂÅÅÎ ÔÈÅ ÂÅÓÔ ÔÈÉÎÇ ÔÈÁÔ ÃÏÕÌÄ ÈÁÖÅ ÈÁÐÐÅÎÅÄ ÔÏ 
paraspeckles because it sort of pushed them into this really high profile field, 
which has been great.  
 
There are some particular RNAs with coding potential that can be regulated by 
being sequestered in the paraspeckle. They have stÒÕÃÔÕÒÅÄ ÒÅÇÉÏÎÓ ÉÎ ÔÈÅÉÒ σȭ 542 
and some of the paraspeckle proteins like to bind those regions and bring the RNA 
in, ÂÕÔ ×Å ÓÔÉÌÌ ÄÏÎȭÔ ÕÎÄÅÒÓÔÁÎÄ ÉÆ ÁÎÙÔÈÉÎÇ ÃÁÔÁÌÙÔÉÃ ÉÓ ÈÁÐÐÅÎÉÎÇ ÉÎÓÉÄÅ Á 
paraspeckle. All we know is there is this kind of sequestration aÎÄ ÔÈÁÔȭÓ 
preventing things from acting elsewhere in the nucleus or the cell.  
 
AC: Changing tack, you did a postdoc in a big lab in Scotland in a different field 
from your PhD. Were you given space to learn new methods and get up and 
running or were you expected to perform from the outset?  
AF: Well, it was a very free and enabling enviÒÏÎÍÅÎÔ ÔÈÅÒÅȢ 4ÈÅÒÅ ×ÁÓÎȭÔ ÖÅÒÙ 
much supervision, but there was plenty of space, money, time and equipment so it 
was a great environment for having freedom to explore whatever interested you. 
When I arrived there I clung to my security blanket of molecular biology but 
gradually I picked up the cell biology. )ȭÖÅ ÇÏÎÅ ÆÒÏÍ ÍÏÌÅÃÕÌÁÒ ÂÉÏÌÏÇÙ ÔÏ ÃÅÌÌ 
biology then I had to come back here to Australia and pick up all the RNA skills 
because of the new long noncoding RNA links that were emerging in the mid 
ςπππȭÓ. 
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