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Ca n d a ce  Ha igle r  
How  d id  you r  ca re e r  ge t  s t a r t e d ? 

I was a  first-gene ration colle ge  
stude nt, a  de sce ndan t of two 
im m igran t fam ilie s of farm e rs 
(Thom as and  Haigle r/Hagle r) who 
se ttled  in  North  Carolina  in  the  m id-
1700s. My ance stors su rvive d for 
ge ne rations th rough  cle ve rne ss, hard  
work, and  strong value s, trad itions 
that continue  today am ong m any 
e xte nded  fam ily m e m be rs. My futu re  
was strongly in flue nce d  by m y 
pare nts (Eve re tte  and  Ge raldine  
Haigle r) who, be fore  I was born , 
m ove d  to the  ou tskirts of Charlotte  
to find  city jobs. As I grew up  the re , I 
le arne d from  m any d ive rse  te ache rs 
and  frie nds in  the  com m unity, a t 
school, and  in  church . I am  grate fu l 
that m y paren ts e ncourage d  and  
supported  m y e ducation  th rough  the  
PhD de gree .  

As a  young pe rson with orthoped ic 
challe nge s, I en joye d re ading and 
schoolwork, e spe cia lly in  the  
hum anitie s. I was expose d  to 
syn the tic and  analytical th inking in  an  
e xpe rim en tal pub lic junior high 
school whe re  we  le arne d in the m e s 
inste ad  of spe cific sub je ct m atte r 
course s. In  10th grade , I becam e 
d isin te reste d  in  scie nce  afte r a  
b iology class involving anim al 
d isse ction . Howeve r, Mr. Paschal, an  
e xce llen t chem istry te ache r a t East 
Me cklenburg High School, re vived  m y 
scien tific in te re sts so that I e n rolle d  
in  and  graduate d  from  Wake Fore st 
Unive rsity with  a  B.A. in  Che m istry. 
Atte nd ing Wake  Fore st was possib le  
for m e  be cause  of a  Carswell 
Scholarship , and  I gre atly bene fitted  
from  Wake  Fore st’s sm all classe s, 
challe nging cu rriculum , and  caring  

p rofe ssors. My B.A. degree  (in ste ad  
of a  B.S.) re fle cted  m y p rogre ssively 
d im inishing inte re st in  pu re  
che m istry for m y long-te rm  caree r, 
and  it a lso allowed  m e  to take  
add itional libe ra l arts course s that I 
gre atly en joye d .  

In  m y sen ior ye ar a t Wake  Fore st, I 
had  m y first unde rgraduate  re se arch  
e xpe rie nce , studying nitroge n  
fixation in liche ns with  Dr. Ve ryl E. 
Be cke r, wh ich  he lped  m e  re alize  I 
like d  lab  work and  plan t re se arch . 
While  I was still trying to de cide  on  
m y next step  afte r graduation , Dr. 
Be cke r arrange d  for m e  to 
accom pany a  graduate  class taugh t 
by Dr. Mary Beth  Thom as on  a  visit to 
the  laboratory of Dr. R. Malcolm  
Brown, Jr. in  the  De partm en t of 
Botany a t the  Un ive rsity of North  
Carolina-Chapel Hill. I a lso applie d for 
a  te chn ician ’s job  in the  UNC-CH 
m e dical school—the  in te rviewing 
p rofe ssor shape d  m y caree r by not 
h iring m e  while  a lso saying that I 
nee de d  to go to graduate  school! 

I am  grate ful to Dr. Brown, who 
offe re d m e a  funded  graduate  
re se arch  assistan tship  in  h is lab , 
e ven  though  I had  taken  on ly two 
b iology course s in  colle ge . Dr. Brown 

foste red  m y caree r th rough a  
p roductive  p roject, stim ulating pee rs, 
opportun itie s to travel to m ee tings, 
and  connections with  othe r le ade rs 
and  m e ntors in  the  fie ld  of ce llulose  
syn the sis rese arch , includ ing Dr. 
Moshe Benzim an , Dr. He nri Chanzy, 
and  Dr. De bby Delm e r. My fe llow 
graduate  stude nt and fu tu re  husband , 
Dr. Richard  L. (Larry) Blanton , a lso 
foste red  m y caree r th rough his 
constan t encourage m e n t that I cou ld 
fin ish  the  jou rne y to a  PhD de gre e  
and  continue  in  an  acade m ic caree r.  

Wh a t  d o  you  con side r  you r  m os t  
im p or t a n t  con t r ibu t ion s  t o p la n t  
scie n ce  re se a rch ? 

My scie ntific caree r started  on a  h igh  
note , give n  that m y first pub lication  
was in  Science and  fe atu red  on the  
cove r! This pape r de scribed  the  
d isrup tion  of ce llulose  crysta lliza tion  
during its b iosyn the sis by adding a  
fluore scen t b righ te ne r to the  cultu re  
m e dium  of a  ce llu lose -syn the sizing 
bacte rium , the n  calle d Acetoba cter 
xylinum. Th is find ing was expanded  in  
collaboration  with  se ve ral co-worke rs 
du ring m y graduate  caree r in  Dr. 
Brown’s lab , and  it re su lted  in  pape rs 
that e stablished  ke y p rincip le s about 
ce llulose  m icrofib ril form ation . The  
first p rinciple  is that ce llu lose  
polym e rization and crysta lliza tion  are  
coup le d p roce sse s, bu t the re  is a  
te m poral gap be twee n  the m  that 
a llows m icrofib ril p rope rtie s to be  
m od ifie d th rough  the  am oun t and  
com position  of ce llulose-b ind ing 
polym e rs p re se nt du ring biosyn the sis 
(for e xam ple , plan t ce ll wall m atrix 
polym e rs). I nam ed  the  se cond  
p rinciple  ‘hie rarch ical, ce ll-directed , 
se lf-assem bly’, wh ich  sum m arize s the  
ide a  that the  arrange m e nt of ce llu lose  
syn thase s in  the  plasm a m e m brane 
helps to con trol how the  m icrofib rils 
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will crysta llize  and  asse m ble  in to 
large r aggre gate s. 

As a  postdoctoral re se arch  associa te  
and  Assistan t Profe ssor, I sh ifted  m y 
re se arch  e m phasis to plan ts. Afte r 
joining Te xas Te ch  Unive rsity, I 
worked  with  m y studen ts on 
trache ary e le m e nt diffe re ntia tion  in  
ce ll cultu re , re ve aling a  role  for 
ca lcium  in  se condary wall 
d iffe re ntia tion . Anothe r ke y 
d iscove ry was that m icrotubule s are  
on ly re quire d  to he lp e stab lish the  
patte rn  of the  se condary ce ll wall; 
the y are  not re quire d  to sustain  
con tinuing cellulose  synthe sis in the  
sam e  patte rn . Cotton is a  m ajor crop 
in  Lubbock, Te xas, wh ich  le d to 
opportun itie s to e xpand  m y group’s 
re se arch  are as. Ove r the  ye ars, I’ve  
e spe cially appre ciated  the  long-te rm  
support of ou r cotton  re se arch  by 
Cotton Incorporated , a  not-for-p rofit 
com pany that p rom ote s knowle dge  
and  use  of cotton . Studen ts, 
te chn icians, and  postdocs a t Te xas 
Te ch  worke d  toge the r to e lucidate  
the  strong tem pe ratu re  depende nce  
of se condary wall syn the sis in  cotton  
fibe rs and showed  that the  am ount 
of in trace llular sucrose  was gre atly 
re duced  unde r cool tem pe ratu re s. 
Working with Dr. De bby De lm e r, we 
p rovide d e vide nce  that sucrose  
syn thase  (m isnam e d  because  it 
de grade s sucrose ) is involve d  in  
se condary wall syn the sis in  cotton  
fibe rs and trache ary e le m e n ts. Th is 
led  to conside ration  of how change s 
in  in trace llular carbon re cycling cou ld  
poten tially m ake  cellu lose  synthe sis 
m ore  e nvironm e ntally re silien t. Ve ry 
e arly in  the  e ra  of cotton  
b iote chnology, we  m ade  transgen ic 
p lan ts to te st this ide a  (in  
collaboration  with  Dr. Norm a 
Trolinde r, the  pione e r in  transge nic 
cotton ) and isola ted  and  te ste d  a  
se condary wall p rom ote r that was 

use ful in  cotton  fibe r.  

Upon m oving to NC State  Unive rsity 
as a  Profe ssor, m y lab ’s studie s on  
cotton  fibe r e xpanded  in to othe r 
are as. I vivid ly re m e m be r the  
m om e nt I re a lize d that a  graduate  
stude nt had  not m ade  a  m istake  
while  doing transm ission  e le ctron  
m icroscopy. His im age s showe d  that 
cotton  fibe rs do not e longate  as 
single  cells; in ste ad , the y se cre te  a  
spe cia l ce ll wall laye r that conjoins 
the  fibe r population  in to a  single  
‘tissue ’. Toge the r with  collaborators, 
including Dr. Niki Robe rtson’s group , 
we  dem onstrated  the  capacity of 
virus-induced-gene  silencing to 
p rovide  m ore  e fficien t te sting of 
ge ne  function  in  cotton . With  the  
con tinuing support of Cotton 
Incorporate d , we  be gan  to work 
toward  the  possibility of ge ne rating 
supe rior cotton  fibe rs (like  Pim a 
cotton  p roduced  by Gossypium 
ba rba dense) on the  com m only grown , 
h igh yie ld ing, Up land  cotton  (G. 
hirsutum). To th is e nd , with  the  
support of the  NSF we  de ve loped  
and  published  a  rigorous 
transcrip tom ic and  m e tabolom ic 
data  se t that illu stra te d  how cotton 
fibe r has m ainly shu t down 
lign ifica tion , how the  ‘transition  
stage ’ betwe en  p rim ary and  
se condary wall syn the sis is 
de ve lopm e ntally d istinct, and  how 
m itigation of oxidative  stre ss is a  
m ajor ke y to enhancing cotton  fibe r 
e longation . Recen tly, we  showed  
that, de sp ite  being single  ce lls, cotton  
fibe rs are  not a ll a like : a  popu lation  
of young Upland  cotton fibe rs 
con ta ins narrow and wide  ce lls. 
Through  m ulti-disciplinary 
collaborations e m bracing 
com putational biology, b ree ding, 
ge nom ics, and  com pute r vision , we  
are  cu rre ntly e xploring the  
im plication  of th is find ing for m atu re  

fibe r quality. 

While  a t NC Sta te , I gre atly be ne fitted  
from  be com ing part of the  m ulti-
in stitutional, m ulti-d isciplinary, Ce nte r 
for Lignoce llulose  Structu re  and  
Form ation (CLSF), an  Ene rgy Fron tie r 
Re se arch  Ce n te r. CSLF was funded  by 
the  U.S. De p t of Ene rgy, Office  of 
Science , Basic Ene rgy Scie nce s and  le d  
for m any ye ars by Dr. Dan ie l 
Cosgrove . Within  CLSF, I stim ulated  a  
p rote in  m odeling colle ague  (Dr. 
Yaroslava Yingling) and  he r group  
m e m be rs to ge ne rate  a  de novo 
com putational m ode l of a  p lan t 
ce llulose  syn thase  be fore  a  bacte ria l 
te m plate  e xisted . We  used  the  m ode l, 
in  com bination  with  free ze  fractu re  
e le ctron m icroscopy, to p rovide  
e vidence  that a  plan t ce llu lose  
syn the sis com ple x conta ins 18 
ce llulose  syn thase s, which was on ly 
half of the  num be r assum e d for 
se ve ral de cade s p re viously. 
Com putational p rote in structu re  
p red iction  re m ains use fu l be cause  
som e  re gions of plan t ce llu lose  
syn thase s are  in trin sically disorde red  
and  do not ye t have  solve d  structu re s. 
Re ce n tly, ou r collaborative  group  has 
ge ne rate d  and  used  com ple te  ‘hybrid ’ 
structu ra l’ m odels that b le nd  
in form ation  from  solved  structu re s 
and  de novo m ode ling. With  othe r 
collaborators (including Dr. Alison 
Robe rts, who was m y first graduate  
stude nt), we  we re  pione e rs in m aking 
hypothe sis-d riven  poin t m utations or 
sm all dom ain  swaps in  p lant ce llu lose  
syn thase s, followe d  by te sting of 
p rote in  functionality in vivo th rough 
m utant com ple m en tation . We  are  
con tinuing to e xp lore  how a  ‘gating 
loop’ and the  transm e m brane  
polym e r translocation  channe l he lp  to 
re gula te  cellu lose  syn the sis.  

The re  have  bee n  m any com pelling 
que stions and  in te re sting re se arch  
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ou tcom es in  the  m any ye ars that I 
have  stud ie d  cellulose  syn the sis, 
se condary wall form ation , and  cotton  
fibe r de velopm ent. It has been  
particu larly gra tifying to se e  m any 
othe rs around the  world  pick up  
the se  line s of inve stigation  and  m ake  
im portan t fu rthe r discove rie s! 

Wh a t  im p a ct  d id  ASPB h a ve  on  
you r  ca re e r? 

I re m e m be r a tte nd ing an  ASPB 
m ee ting e arly in  m y graduate  caree r. 
The  m ee ting was he ld  on a  unive rsity 
cam pus, e ve ryone  staye d  in  dorm s, 
and  ta lks we re  given  in  classroom s. I 
don’t have  a  re cord of an  abstract 
from  that m ee ting, bu t it was an  e arly 
e xposure  to the  large r com m unity of 
scien tists and  a  m otivation  to want to 
be com e  an accom plished  re se arche r 
and  join  the m . Four ye ars afte r I 
be gan  as an  Assistant Profe ssor a t 
Te xas Tech  Unive rsity, I be gan  to take  
m y own  graduate  studen ts to ASPB 
m ee tings, a  patte rn  that con tinue d  
afte r I m oved  to North  Carolina  Sta te  
Unive rsity. The  ASPB m ee tings had  
spe cia l value  th rough  we lcom ing a ll 
are as of p lan t re se arch  and  th rough  
including ste llar sym posia  that we re  
help ful for ge ne ral e ducation , 
re se arch , and te ach ing. I’ve  also 
apprecia te d  knowing that ASPB 
advocate s on  policy m atte rs 
im portan t to p lan t science .  

 Wh a t  a d vice  w ou ld  you  o ffe r  a  
you n g p e rson  con side r in g a  ca re e r  
in  p la n t  b io logy?  

Many th ings com e  to m ind , som e  of 
wh ich  I’ve  done  well and  som e  whe re  
I cou ld  have  done  be tte r! Be  willing 
to le arn  from  anyone . Always go 
above  and  be yond  what is re qu ire d . 
Le arn  ke y fundam ental knowle dge , 
for e xam ple  p lan t anatom y, as that 
will e nhance  a ll your re se arch  e fforts. 

Be com e  a  true  scholar—re ad de ep ly 
and  analytically in  your fie ld , 
including historical lite ra tu re . Find  
the  supporting data  and  asse ss its 
rigor be fore  asse rting som ething to 
be  true . In te rnalize  that scien tific 
re se arch  p rogre ssive ly re ve als the  
tru th , so don’t worry abou t being 
‘wrong’ if you’ve  done  your 
e xpe rim en ts though tfully and  
rigorously and  e valuate d  the  resu lts 
ob jectively. Main ta in  high e xpe rtise  
in  a  te chn ical are a  wh ile  you  a lso 
e m brace  new m e thods and  
collaborators. Work on  im portan t 
que stions in  crop  plan ts with  the  
m indset of a  biologist. Foste r, 
acknowledge , and  ce leb rate  the  
succe sses of your stude nts and  othe r 
tra ine e s. Choose  a  scie n tific socie ty 
in  which  you  exe rt le ade rship  ove r 
m any ye ars. Strive  to live , work, and 
tre a t othe rs a t a  high  e thical 
standard so that you  will have no 
re grets once  your fascinating jou rne y 
as a  p lant scien tist and  e ducator 
com e s to an  e nd . 

Acade m ic Fam ily Tree : 
h ttps://acade m ictre e .org/ce llbio/pe o
p le in fo.php?pid=649253 
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