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The Department of Chemistry at Rice University continues our endless endeavor in research and

educational fields. Please enjoy our CHEM Newsletter, which appears every 6 months, highlighting some

outstanding recent accomplishments and news from the department.

We are excited to share our research successes that resulted in multiple research grants and awards.  Jeff

Hartgerink has been awarded a 2022 George R. Brown Award for Superior Teaching, and Kasey Leigh

Yearty has received a 2022 Nicholas Salgo Distinguished Teacher Award. The department has also been

awarded a new REU program from the NSF, and we thank  Angel Marti and Michelle Gilbertson for

carrying this important task.

We are also very excited to announce that three new faculty members are joining our department beginning

July 1, 2022.  Sam Yruegas, coming to us from Princeton University and Raul Hernandez Sanchez from

University of Pittsburgh join us as assistant professors working in the area of inorganic/materials

chemistry.  Hans Renata, a specialist in organic chemistry from Scripps Research Institute in Florida joins

us as associate professor. We wish them all the best in their new career at Rice!

In addition, please enjoy a few write-ups by some of our graduate students, written for your enjoyment. 

We are looking forward to have more exciting news and research accomplishments from people at the

Department of Chemistry!

Anatoly Kolomeisky, Chair

 Department of Chemistry

Message from the Chair
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Rice News Features
O u r  f a c u l t y ,  s t u d e n t s  a n d  r e s e a r c h e r s  a r e  d o i n g  o u t s t a n d i n g  w o r k  i n  t h e  c l a s s r o o m  a n d

i n  t h e  l a b .  C a t c h  a  g l i m p s e  o f  a  f e w  o f  t h e i r  s t o r i e s  f e a t u r e d  o n  R i c e  N e w s  t h i s  c y c l e .  

A  m o d e r a t e  a m o u n t  o f  a  p e p t i d e - e n h a n c e d ,
b i o l o g i c a l  c a n c e r  d r u g  g o e s  a  l o n g  w a y  i n  t r e a t i n g
b r e a s t  c a n c e r s  t h a t  m e t a s t a s i z e  t o  t h e  b o n e .  
A  s t u d y  b y  s c i e n t i s t s  a t  R i c e  U n i v e r s i t y  a n d
B a y l o r  C o l l e g e  o f  M e d i c i n e  d e m o n s t r a t e d  t h e
e f f e c t i v e  t r e a t m e n t  o f  s u c h  c a n c e r s  i n  r o d e n t
m o d e l s ,  b r i n g i n g  h o p e  f o r  n e w  t h e r a p i e s  t o  t r e a t
b o n e  m e t a s t a s e s .  
T h e  o p e n - a c c e s s  s t u d y ,  t o  a p p e a r  o n  t h e  c o v e r  o f
t h e  A m e r i c a n  C h e m i c a l  S o c i e t y  j o u r n a l  A C S
C e n t r a l  S c i e n c e ,  a d v a n c e s  t e c h n i q u e s  p i o n e e r e d  b y
R i c e  c h e m i s t  H a n  X i a o  a n d  h i s  c o - a u t h o r  a t
B a y l o r ,  b i o l o g i s t  X i a n g  Z h a n g .
T h e y  d i s c o v e r e d  t h r o u g h  e x t e n s i v e  t e s t i n g  t h a t
e n g i n e e r i n g  “ b o n e - h o m i n g ”  p e p t i d e s  a n d  a t t a c h i n g
t h e m  t o  a  c o m m o n  b r e a s t  c a n c e r  d r u g ,  t h e
a n t i b o d y  t r a s t u z u m a b ,  e f f e c t i v e l y  t a r g e t s  a n d
a t t a c k s  b o n e  t u m o r s .  
T h e  r e s e a r c h e r s  r e p o r t e d  t h e i r  s u r p r i s e  t h a t
i n j e c t i n g  m o r e  o f  t h e  d r u g  c o m p o u n d  d o e s n ’ t  m a k e
i t  b e t t e r .  T h e  d r u g  c o n t a i n s  a n  e n g i n e e r e d  p e p t i d e
t h a t  f i n d s  a n d  b i n d s  t o  b o n e ,  b u t  w o r k e d  b e s t
w h e n  a  m o d e r a t e  a m o u n t  w a s  d e l i v e r e d .  
“ T h e  n e g a t i v e  c h a r g e  o f  t h e  p e p t i d e  h a s  a n  a f f i n i t y
f o r  t h e  p o s i t i v e l y  c h a r g e d  b o n e  c a n c e r  n i c h e , ”  s a i d
X i a o ,  w h o s e  l a b  c r e a t e d  a  l i b r a r y  o f  m o d i f i e d
a n t i b o d i e s  f o r  t e s t i n g .  “ W e  f o u n d  t h e  t h e r a p e u t i c
e f f i c a c y  i s  b e s t  w i t h  t h e  a n t i b o d y  t h a t  h a s
m e d i o c r e  a f f i n i t y .  T h a t ’ s  a  r e a l l y  b i g  d i s c o v e r y . ”
A s  m a n y  a s  4 0 %  o f  b r e a s t  c a n c e r  s u r v i v o r s
e v e n t u a l l y  e x p e r i e n c e  m e t a s t a s e s  t o  d i s t a n t
o r g a n s ,  m o s t  o f t e n  t o  t h e  b o n e .  X i a o  n o t e d  b o n e
t u m o r s  a r e  n o t o r i o u s l y  d i f f i c u l t  t o  t r e a t ,  g i v e n  t h e
h a r d  n a t u r e  o f  t h e  m a t e r i a l  a n d  i t s  l i m i t e d
v a s c u l a r  n e t w o r k .  D e l i v e r i n g  a  l o w  a m o u n t  o f  a
d r u g ,  h e  s a i d ,  c a n  a l s o  h e l p  t u m o r s  d e v e l o p
r e s i s t a n c e .
F u l l  A r t i c l e :  n e w s . r i c e . e d u / n e w s / 2 0 2 2 / a n t i b o d y -
e n g i n e e r e d - p e p t i d e - t a r g e t s - b o n e - m e t a s t a s i s  

Antibody with engineered
peptide targets bone
metastasis

Rice lab improves recipe for
valuable chemical
S k i p p i n g  a h e a d  i n  a  l i n e  i s  r u d e ,  b u t  s o m e t i m e s
i t ’ s  a c c e p t a b l e .  E s p e c i a l l y  f o r  s a l t .
T h e  R i c e  U n i v e r s i t y  l a b  o f  m a t e r i a l s  t h e o r i s t
B o r i s  Y a k o b s o n  s h o w s  w h y  i n  i t s  f o l l o w - u p  t o  a
2 0 1 8  s t u d y  t h a t  d e m o n s t r a t e d  h o w  s a l t  s i m p l i f i e s
t h e  f o r m a t i o n  o f  v a l u a b l e  2 D  m o l y b d e n u m
d i s u l f i d e  ( M o S 2 )  w i t h  a  f i r s t - p r i n c i p l e s  a n a l y s i s
o f  t h e  p r o c e s s  t h a t  c o u l d  r e f i n e  i t  e v e n  f u r t h e r .
T h e  t h e o r e t i c a l  s t u d y  b y  Y a k o b s o n  a n d
c o l l e a g u e s  J i n c h e n g  L e i ,  Y u  X i e  a n d  A l e x  K u t a n a ,
a l l  a l u m n i  o f  h i s  l a b ,  a n d  r e s e a r c h e r  K s e n i a  B e t s
s h o w s  t h r o u g h  t h e  s i m u l a t i o n  o f  a t o m - l e v e l
e n e r g i e s  w h y  s a l t  - -  p a r t i c u l a r l y  i o d i z e d  s a l t  - -
l o w e r s  t h e  r e a c t i o n  t e m p e r a t u r e  i n  a  c h e m i c a l
v a p o r  d e p o s i t i o n  ( C V D )  f u r n a c e  n e c e s s a r y  t o
f o r m  M o S 2 .
I t  d o e s  s o  b y  h e l p i n g  t o  s k i p  s o m e  s t e p s  a n d  l e a p
h i g h  e n e r g y  b a r r i e r s  i n  c o n v e n t i o n a l  C V D  g r o w t h
t o  y i e l d  f a r  m o r e  M o S 6 ,  a n  e s s e n t i a l  p r e c u r s o r  t o
2 D  M o S 2 .
T h e i r  s t u d y  i n  t h e  J o u r n a l  o f  t h e  A m e r i c a n
C h e m i c a l  S o c i e t y  f o c u s e d  o n  h o w  s a l t  l o w e r s
a c t i v a t i o n  b a r r i e r s  t o  e n h a n c e  t h e  s u l f u r i z a t i o n
o f  m o l y b d e n u m  o x y h a l i d e s ,  t h e  g a s  f e e d s t o c k  i n
M o S 2  c r y s t a l l i z a t i o n .
M o S 2  i s  a  n a t u r a l  c o m p o u n d  k n o w n  i n  b u l k  f o r m
a s  m o l y b d e n i t e ,  a n d  i n  2 D  f o r m  i s  h i g h l y  c o v e t e d
f o r  i t s  s e m i c o n d u c t i n g  p r o p e r t i e s ,  w h i c h  p r o m i s e
a d v a n c e s  i n  e l e c t r o n i c ,  o p t o e l e c t r o n i c ,
s p i n t r o n i c ,  c a t a l y t i c  a n d  m e d i c a l  a p p l i c a t i o n s .
F u l l  A r t i c l e :  n e w s . r i c e . e d u / n e w s / 2 0 2 2 / r i c e - l a b -
i m p r o v e s - r e c i p e - v a l u a b l e - c h e m i c a l

https://pubs.acs.org/doi/10.1021/acscentsci.1c01024
https://profiles.rice.edu/faculty/han-xiao
https://www.bcm.edu/people-search/xiang-zhang-33649
https://en.wikipedia.org/wiki/Trastuzumab
https://profiles.rice.edu/faculty/boris-yakobson
https://en.wikipedia.org/wiki/Molybdenum_disulfide
https://profiles.rice.edu/staff/ksenia-bets
https://en.wikipedia.org/wiki/Chemical_vapor_deposition
https://pubs.acs.org/doi/10.1021/jacs.2c02497
https://www.thefreedictionary.com/sulfurization
https://en.wikipedia.org/wiki/Oxohalide
https://en.wikipedia.org/wiki/Molybdenite
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T h e o r y  s h o w s  m u t a t i o n s  h a v e  f e w  e a s y  p a t h s  t o  e s t a b l i s h  t h e m s e l v e s  i n  c e l l s  a n d  i n i t i a t e  t u m o r s

T h e  p a t h  t o  c a n c e r  p r e v e n t i o n  i s  l o n g  a n d  a r d u o u s  f o r  l e g i o n s  o f  r e s e a r c h e r s ,  b u t  n e w  w o r k  b y  R i c e
U n i v e r s i t y  s c i e n t i s t s  s h o w s  t h a t  t h e r e  m a y  b e  s h o r t c u t s .
R i c e  c h e m i s t  A n a t o l y  K o l o m e i s k y ,  l e a d  a u t h o r  a n d  p o s t d o c t o r a l  r e s e a r c h e r  H a m i d  T e i m o u r i  a n d
r e s e a r c h  a s s i s t a n t  C a d e  S p a u l d i n g  a r e  d e v e l o p i n g  a  t h e o r e t i c a l  f r a m e w o r k  t o  e x p l a i n  h o w  c a n c e r s
c a u s e d  b y  m o r e  t h a n  o n e  g e n e t i c  m u t a t i o n  c a n  b e  m o r e  e a s i l y  i d e n t i f i e d  a n d  p e r h a p s  s t o p p e d .
E s s e n t i a l l y ,  i t  d o e s  s o  b y  i d e n t i f y i n g  a n d  i g n o r i n g  t r a n s i t i o n  p a t h w a y s  t h a t  d o n ’ t  c o n t r i b u t e  m u c h
t o  t h e  f i x a t i o n  o f  m u t a t i o n s  i n  a  c e l l  t h a t  g o e s  o n  t o  e s t a b l i s h  a  t u m o r .
A  s t u d y  i n  t h e  B i o p h y s i c a l  J o u r n a l  d e s c r i b e s  t h e i r  a n a l y s i s  o f  t h e  e f f e c t i v e  e n e r g y  l a n d s c a p e s  o f
c e l l u l a r  t r a n s f o r m a t i o n  p a t h w a y s  i m p l i c a t e d  i n  a  v a r i e t y  o f  c a n c e r s .  T h e  a b i l i t y  t o  l i m i t  t h e
n u m b e r  o f  p a t h w a y s  t o  t h e  f e w  m o s t  l i k e l y  t o  k i c k - s t a r t  c a n c e r  c o u l d  h e l p  t o  f i n d  w a y s  t o  h a l t  t h e
p r o c e s s  b e f o r e  i t  e v e r  r e a l l y  s t a r t s .
“ I n  s o m e  s e n s e ,  c a n c e r  i s  a  b a d - l u c k  s t o r y , ”  s a i d  K o l o m e i s k y ,  a  p r o f e s s o r  o f  c h e m i s t r y  a n d  o f
c h e m i c a l  a n d  b i o m o l e c u l a r  e n g i n e e r i n g .  “ W e  t h i n k  w e  c a n  d e c r e a s e  t h e  p r o b a b i l i t y  o f  t h i s  b a d  l u c k
b y  l o o k i n g  f o r  l o w - p r o b a b i l i t y  c o l l e c t i o n s  o f  m u t a t i o n s  t h a t  t y p i c a l l y  l e a d  t o  c a n c e r .  D e p e n d i n g
o n  t h e  t y p e  o f  c a n c e r ,  t h i s  c a n  r a n g e  b e t w e e n  t w o  m u t a t i o n s  a n d  1 0 . ”
C a l c u l a t i n g  t h e  e f f e c t i v e  e n e r g i e s  t h a t  d i c t a t e  i n t e r a c t i o n s  i n  b i o m o l e c u l a r  s y s t e m s  c a n  p r e d i c t
h o w  t h e y  b e h a v e .  T h e  t h e o r y  i s  c o m m o n l y  u s e d  t o  p r e d i c t  h o w  a  p r o t e i n  w i l l  f o l d ,  b a s e d  o n  t h e
s e q u e n c e  o f  i t s  c o n s t i t u e n t  a t o m s  a n d  h o w  t h e y  i n t e r a c t .

Rice chemists skew the odds to prevent cancer

Matthew Jones wins NSF CAREER Award
R i c e  U n i v e r s i t y  c h e m i s t  M a t t h e w  J o n e s  h a s  w o n  a  N a t i o n a l  S c i e n c e  F o u n d a t i o n  ( N S F )  C A R E E R  A w a r d
t o  d i s c o v e r  h o w  m e t a l l i c  n a n o p a r t i c l e s  f i n d  t h e i r  s i z e s  a n d  s h a p e s  a n d  u l t i m a t e l y  c o n t r o l  t h e  p r o c e s s .
C A R E E R  A w a r d s ,  a m o n g  t h e  m o s t  c o m p e t i t i v e  o f f e r e d  b y  t h e  N S F ,  a r e  t y p i c a l l y  g i v e n  t o  f e w e r  t h a n
4 0 0  y o u n g  s c i e n t i s t s  a n d  e n g i n e e r s  e a c h  y e a r  a c r o s s  a l l  d i s c i p l i n e s .  A c c o r d i n g  t o  t h e  a g e n c y ,  t h e y
s u p p o r t  “ e a r l y  c a r e e r  f a c u l t y  w h o  h a v e  t h e  p o t e n t i a l  t o  s e r v e  a s  a c a d e m i c  r o l e  m o d e l s  i n  r e s e a r c h  a n d
e d u c a t i o n  a n d  t o  l e a d  a d v a n c e s  i n  t h e  m i s s i o n  o f  t h e i r  d e p a r t m e n t  o r  o r g a n i z a t i o n . ”
T h e  f i v e - y e a r  g r a n t  f o r  m o r e  t h a n  $ 6 5 0 , 0 0 0 ,  a d m i n i s t e r e d  b y  t h e  N S F ’ s  M a c r o m o l e c u l a r ,
S u p r a m o l e c u l a r  a n d  N a n o c h e m i s t r y  p r o g r a m ,  w i l l  s u p p o r t  h i s  e x p l o r a t i o n  o f  t h e  f u n d a m e n t a l  p r o c e s s e s
o f  n a n o p a r t i c l e  f o r m a t i o n .  

T h e  R i c e  t e a m  i s  a p p l y i n g  t h e  s a m e  p r i n c i p l e  t o  c a n c e r  i n i t i a t i o n
p a t h w a y s  t h a t  o p e r a t e  i n  c e l l s  b u t  s o m e t i m e s  c a r r y  m u t a t i o n s  m i s s e d
b y  t h e  b o d y ’ s  s a f e g u a r d s .  W h e n  t w o  o r  m o r e  o f  t h e s e  m u t a t i o n s  a r e
f i x e d  i n  a  c e l l ,  t h e y  a r e  c a r r i e d  f o r w a r d  a s  t h e  c e l l s  d i v i d e  a n d
t u m o r s  g r o w .  
F u l l  A r t i c l e :  n e w s . r i c e . e d u / n e w s / 2 0 2 2 / r i c e - c h e m i s t s - s k e w - o d d s -
p r e v e n t - c a n c e r

N a n o p a r t i c l e s  h a v e  b e e n  w e l l  c h a r a c t e r i z e d  b y  l a b s  a r o u n d
t h e  w o r l d ,  i n c l u d i n g  t h o s e  a t  R i c e ,  f o r  h o w  t h e y  h a n d l e
l i g h t  a n d  h e a t  a n d  c a t a l y z e  c h e m i c a l  r e a c t i o n s .  F a m o u s l y ,
p l a s m o n i c  g o l d  n a n o s h e l l s  d e v e l o p e d  a t  R i c e  h a v e  e n a b l e d
s u c c e s s f u l  t r i a l s  t o  o b l i t e r a t e  p r o s t a t e  c a n c e r  i n  p a t i e n t s .
F u l l  A r t i c l e :  n e w s . r i c e . e d u / n e w s / 2 0 2 2 / m a t t h e w - j o n e s - w i n s -
n s f - c a r e e r - a w a r d  

https://profiles.rice.edu/faculty/anatoly-b-kolomeisky
http://python.rice.edu/~kolomeisky/hamid.htm
https://en.wikipedia.org/wiki/Cell_signaling
https://www.sciencedirect.com/science/article/pii/S0006349522004040
https://en.wikipedia.org/wiki/Energy_landscape
https://news2.rice.edu/2021/09/30/army-backs-bid-to-flash-waste-into-useful-materials-2/
https://news2.rice.edu/2021/09/30/army-backs-bid-to-flash-waste-into-useful-materials-2/
https://profiles.rice.edu/faculty/matthew-r-jones
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503214
https://beta.nsf.gov/funding/opportunities/macromolecular-supramolecular-and-nanochemistry-msn-0
https://news2.rice.edu/2019/08/26/quest-for-new-cancer-treatment-crosses-milestone-2/
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T h e  t e a m  d i s c o v e r e d  t w o  m o d e s  o f  t r a n s p o r t  t h a t
i n f l u e n c e  w h e t h e r  a n d  h o w  p r o t e i n s  a t t a c h
t h e m s e l v e s  t o  a  s u r f a c e ,  t r a v e l  a l o n g  i t  o r  r e l e a s e
t h e i r  g r i p ,  n e v e r  t o  r e t u r n .  T h e  t w o  d i s t i n c t
i n t e r a c t i o n  m e c h a n i s m s  t h e y  f o u n d  r a n g e d  f r o m  t h e
q u i c k e r  l o c a l i z e d  a d s o r p t i o n / d e s o r p t i o n ,  a s s o c i a t e d
w i t h  l e s s  h y d r o p h o b i c  s u r f a c e s ,  a n d  a n  u n p r e d i c t a b l e
c o n t i n u o u s - t i m e  r a n d o m  w a l k  o b s e r v e d  i n
i n t e r a c t i o n s  w i t h  r o u g h ,  m o r e  h y d r o p h o b i c  s u r f a c e s .
F o r  e x p e r i m e n t s ,  t h e  r e s e a r c h e r  p l a c e d  a  “ w e l l -
s t u d i e d  m o d e l  p r o t e i n , ”  f l u o r e s c e n t - l a b e l e d  a -
l a c t a l b u m i n ,  o n  a  s u r f a c e  w i t h  b a r e  g l a s s  a l t e r n a t i n g
w i t h  s t r i p e s  i n  v a r i o u s  c o n c e n t r a t i o n s  o f  a  s e l f -
a s s e m b l e d  m o n o l a y e r  ( S A M )  c o m m o n l y  u s e d  t o
p u r i f y  p r o t e i n s  v i a  c h r o m a t o g r a p h y .  E a c h  s t r i p e
c o n t a i n e d  a  d i f f e r e n t  b a l a n c e  b e t w e e n
h y d r o p h o b i c i t y  a n d  s u r f a c e  r o u g h n e s s .
T h e  b a r e  g l a s s  s h o w e d  p l e n t y  o f  l o c a l i z e d  a c t i o n
w i t h  p r o t e i n s  t a k i n g  a  l o n g e r  t i m e  o n  t h e  s u r f a c e ,
w h i l e  t h e  d e g r e e  o f  r o u g h n e s s  i n  t h e  S A M - c o v e r e d
r e g i o n s  ( d u e  t o  t h e  c o n c e n t r a t i o n  o f
o c t a d e c y l t r i c h l o r o s i l a n e ,  o r  O D T S )  p r o m o t e d  l o n g e r
f l i g h t s .  T h e  d e g r e e  o f  “ s t i c k i n e s s ”  i s  a s s o c i a t e d  w i t h
a  g r e a t e r  c o n c e n t r a t i o n  o f  l o n g  a l k y l  c h a i n s  o n  t h e
s u r f a c e .
F u l l  A r t i c l e :  n e w s . r i c e . e d u / n e w s / 2 0 2 2 / c l o s e r - l o o k -
h e l p s - r i c e - l a b - p o n d e r - w h e n - p r o t e i n s - p r o n e - w a n d e r

Closer look helps Rice lab ponder when a protein’s
prone to wander
A  s u r f a c e  t h a t  f e e l s  s m o o t h  t o  h u m a n  t o u c h  c o u l d  b e
p r e t t y  r o u g h  t o  a  p r o t e i n .  T h a t  c a n  b e  g o o d  o r  b a d ,
d e p e n d i n g  o n  w h a t  y o u  w a n t  t h a t  p r o t e i n  t o  d o .
E x a c t l y  h o w  p r o t e i n s  i n t e r a c t  w i t h  s o l i d  s u r f a c e s  i s  a
c o n c e r n  f o r  h e a l t h  c a r e  m a n u f a c t u r e r s  w h o  d e s i g n
d r u g s ,  m a k e  b i o s e n s o r s  o r  d e v e l o p  a n t i - f o u l i n g
m a t e r i a l s .
T h e  m e c h a n i s m s  t h a t  c o n t r o l  t h e s e  i n t e r a c t i o n s  a r e
h a r d  t o  s e e ,  b u t  r e s e a r c h e r s  a t  R i c e  U n i v e r s i t y  a r e
c h a n g i n g  t h a t  w i t h  a  m i c r o s c o p y  t e c h n i q u e  t o  a s s e s s
t h e  e f f e c t s  o f  s u r f a c e  r o u g h n e s s  a s  w e l l  a s  w a t e r -
r e p e l l i n g  p r o p e r t i e s  ( h y d r o p h o b i c i t y )  a n d
e l e c t r o s t a t i c  c h a r g e .  T h e  a b i l i t y  t o  t u n e  t h o s e
p a r a m e t e r s  w i l l  l e a d  t o  m o r e  p r e d i c t a b l e  m a t e r i a l s .
“ T h e  m a i n  i d e a  i s  t o  u n d e r s t a n d  t h e  h o w  t h e
c o m b i n a t i o n  o f  t h e s e  p r o p e r t i e s  i n f l u e n c e s  p r o t e i n
d y n a m i c s , ”  s a i d  A n a s t a s i i a  M i s i u r a ,  l e a d  a u t h o r  o f  a
s t u d y  i n  t h e  J o u r n a l  o f  C h e m i c a l  P h y s i c s  a n d  a
g r a d u a t e  s t u d e n t  i n  t h e  R i c e  l a b  o f  c h e m i s t  C h r i s t y
L a n d e s .  “ I t  t u r n e d  o u t  t h a t  r o u g h n e s s  a n d
h y d r o p h o b i c i t y  a r e  o p p o s i t e  f o r c e s ,  b u t  p r o t e i n s  g e t
s t u c k  o n  a r e a s  t h a t  a r e  v e r y  r o u g h . ”
T h e  p a p e r ,  a n  “ e d i t o r ’ s  c h o i c e , ”  i s  p a r t  o f  t h e
j o u r n a l ’ s  “ E v e r - E x p a n d i n g  O p t i c s  o f  S i n g l e  M o l e c u l e s
a n d  N a n o p a r t i c l e s ”  c o l l e c t i o n .
H o w  m o l e c u l e s  i n t e r a c t  a t  s u r f a c e s  i s  i m p o r t a n t  a t
e v e r y  s c a l e  i n  t h e  p h y s i c a l  r e a l m ,  f r o m  g r i n d i n g
p l a n e t a r y  p l a t e s  t o  b r a k e s  g r a b b i n g  t h e  w h e e l s  i n
y o u r  c a r  t o  t h e  i n v i s i b l e  m o l e c u l a r  t r a n s a c t i o n s  t h a t
m a k e  l i f e  p o s s i b l e .  U n d e r s t a n d i n g  t h e s e  m e c h a n i s m s
a t  t h e  v e r y  s m a l l e s t  l e v e l  i s  t h e  f o c u s  o f  L a n d e s ’  l a b
a s  i t s  m e m b e r s  a t t e m p t  t o  c l a r i f y  w h a t ’ s  a c t u a l l y
h a p p e n i n g  d o w n  t h e r e .
O n  t h a t  e n d ,  t h e  l a b  d e v e l o p s  s o p h i s t i c a t e d
m i c r o s c o p e s  t h a t  s e e  t h i n g s  s m a l l e r  t h a n  v i s i b l e  l i g h t
a n d  t h e  b e s t  o f  l e n s e s  w i l l  a l l o w .  I n  t h i s  c a s e ,  t h e  l a b
u s e d  s i n g l e  m o l e c u l e  f l u o r e s c e n c e  m i c r o s c o p y ,  a
t e c h n i q u e  t h a t  a l l o w s  t h e m  t o  w a t c h  h o w  p r o t e i n s
i n t e r a c t  w i t h  t h e  s u r f a c e s  t h e y  d e s i g n .

https://en.wikipedia.org/wiki/Continuous-time_random_walk
https://en.wikipedia.org/wiki/Lactalbumin
https://en.wikipedia.org/wiki/Self-assembled_monolayer
https://en.wikipedia.org/wiki/Protein_purification
https://en.wikipedia.org/wiki/Octadecyltrichlorosilane
https://en.wikipedia.org/wiki/Alkyl
https://en.wikipedia.org/wiki/Hydrophobe
https://lrg.rice.edu/people/AnastasiiaMisiura.html
https://doi.org/10.1063/5.0078797
https://profiles.rice.edu/faculty/christy-landes
https://aip.scitation.org/toc/jcp/collection/10.1063/jcp.2022.TEEO2021.issue-1
https://news2.rice.edu/2019/02/14/shaping-light-lets-2d-microscopes-capture-4d-data-2/
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Science policy is a field that I knew nothing about when I entered Rice, but I did care about how my research would impact the
world. That potential for impact, and the excitement of describing the big picture ideas of my research to others, is what led me to
this field. Science policy is both how policy affects research and science and how science affects policy, and requires skills in
scientific writing, communication, and advocacy. People who work in science policy must bridge the gap between technical
expertise and policy. This is inherently interdisciplinary and can have wide-reaching effects on research funding and the
implementation of research findings on laws and regulations. Appropriating NSF and NIH funding is one aspect, while writing laws
about, for example, greenhouse gas regulations, is another.

In Spring 2020 I took a class with Rice’s Baker Institute for Public Policy, which launched me on this path. The graduate students
in the course later formed the Rice Science Policy Network, a student organization that has written op-eds, engaged in local
advocacy and science communication, and hosted events. In April 2022, I co-hosted the Rice Science Policy Symposium, bringing
the Rice community together for a hybrid event featuring speakers including Texas State Senator Carol Alvarado and President of
the National Academy of Sciences Dr. Marcia McNutt. It was a great opportunity to learn about science policy —I highly
recommend you watch Dr. McNutt’s talk!

I’m excited that I will continue my journey in science policy and be able to apply my scientific expertise in a new, interdisciplinary
way after I graduate. This Fall, I will serve as an AIP Congressional Fellow, part of the AAAS Science & Technology Policy
Fellowships (STPF), working in Congress for a year as a science policy staffer.

Student Spotlight
 Rice Science Policy By: Jordin Metz

Arthur L. Draper Awardees
Pearl Fernandes
Hallie Trial 
Nikhil Gattu
Michael Nevins

Spring 2022 Graduates

 

Alex Berlaga
Robert Carter
Maia Helterbrand
Sohyun (Alexandra) Lim

Xun Chen
Yuda Chen
Thasneem Frousnoon
Sarah Hulgan
Axel Loredo Pineda
Alicia Mangubat-Medina

Ryan Armijo
Alexander Berlaga
Roberto Carcamo
Robert Carter
Andrew Cui
Pearl Fernandes
Elizabeth Fontana
Nikhil Gattu
Isaac Goforth

Ziyana Samanani
Emily Sierra
Hallie Trial
Kathryn Wall
Daniel Wang
Joseph (Tre) Williams
Aaron Wyderka
Ashley Zhou

Graduate Degrees: Undergraduate Degrees:

Margrave Thesis Awardee
Xun Chen

Harry B. Weiser Research 
Awardee
Kuan-Lin Wu

Harry B. Weiser Teaching
Awardees
Sarah Hulgan                  Hana Jaafari
Caroline Peterson           Nahima Saliba
Nima Soltani

Harry B. Weiser Leadership
Awardees
Jacob Beckham  
Sam Castro
Michelle Duran-Chavez 
Jesse Shooter                   
Vanessa Espinoza
Tracy Yu

Maia Helterbrand
Eddie Jackson
Minjun Kim
Caroline Koester
Jared Lee
Sohyun (Alexandra) Lim
Sarah Mozden
Michael Nevins
Sanjay Pandiri

LaurenMcCarthy
Alyssa Pollard
Zhe Wang
Lauren Warning
Lin Yuan

Distinction in Research
and Creative Works
Awardees
Alex Berlaga
Robert Carter
Pearl Fernandes

Maia Helterbrand
Sohyun Lim
Hallie Trial

https://owlnest.rice.edu/organization/ricescipol
https://www.aip.org/policy/fellowships/congressional-fellows
https://www.aaas.org/programs/science-technology-policy-fellowships
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GIVING TO CHEMISTRY
The global impact of Rice University is expanded

and sustained by the accomplishments and support

of our alumni and friends. The continued generosity

of our donors is paramount to the mission and goals

of Rice Chemistry. Graduate student education and

research are top priorities in the Department of

Chemistry. Graduate fellowships attract and sustain

a strong body of doctoral students, an important

component of our research programs and

accomplishments. Endowments for graduate student

fellowships provide an opportunity to complement

and improve our chemistry graduate program,

thereby contributing to educating and training the

next generation of scientists to improve our

healthcare, protect our environment, develop new

and clean energy sources, and create the novel

materials of the future—for all intents and purposes,

for a better world.

 Giving to Chemistry means supporting our

academic efforts. Gifts to the General Support

Fund have significant student impact by providing

student stipends or other education needs of our

students. Additional awards and endowed funds in

the Chemistry Department are also established to

support various aspects of teaching, learning, and

research. To learn more about our funds, please

visit our website: https://chemistry.rice.edu/give-

chemistry Your gift will tremendously help our

research program in advancing science and in

training new generations of educated specialists. If

you would like to know more about how you can

support the Department of Chemistry please

contact the Wiess School of Natural Sciences

Director of Development Jackie Macha at

jackie.macha@rice. edu or 713-348-4268. We are

grateful for your support. Thank you!

Department of Chemistry

6100 Main Street

Houston, TX 77005

Phone: 713-348-4082

Fax: 713-348-5155

Email: chemhelp@rice.edu

Website: chemistry.rice.edu

WE WANT TO HEAR 
FROM YOU!

Let us know what you've been up to since
leaving Rice by filling out our alumni

form:
bit.ly/2Mezkwb

The Department of Chemistry thanks you very much for your continued support!

riceconnect.rice.edu/donation/support-chemistry


