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Biological control of m alaria m osq uitoe s in Africa h as rarely be e n use d in ve ctor 

control program s. Re ce nt de velopm e nts in th is field sh ow  th at ce rtain fungi are  

virule nt to adult Anoph ele s m osq uitoe s. Practical delive ry of an e ntom opath oge nic 

fungus th at infe cte d and k ille d adult Anoph eles gam biae , Africa's m ain m alaria 

ve ctor, w as ach ie ve d in rural African village  h ouse s. An e ntom ological inoculation 

rate  m odel sugge sts th at im ple m e ntation of th is ve ctor control m e th od, e ve n at 

th e  obse rve d m ode rate  cove rage  during a field study in Tanzania, w ould 

significantly re duce  m alaria transm ission inte nsity.
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Noncovale nt inte ractions are  som e tim e s tre ate d as additive  and th is e nable s use ful 

ave rage  binding e ne rgie s for com m on inte ractions in aq ue ous solution to be  

de rive d. H ow e ve r, th e  additive  approach  is ofte n not applicable , since  noncovale nt 

inte ractions are  ofte n e ith e r m utually re inforcing (positively coope rative ) or 

m utually w e ak e ning (ne gatively coope rative ). Ligand binding e ne rgy is de rive d 



(positively coope rative  binding) w h e n a ligand re duce s m otion w ith in a re ce ptor. 

Sim ilarly, transition-state  binding e ne rgy is de rive d in e nzym e -catalyze d re actions 

w h e n th e  substrate  transition state  re duce s th e  m otions w ith in an e nzym e . Ligands 

and substrate s can in th is w ay im prove  th e ir affinitie s for th e se  prote ins. Th e  

furth e r organization occurs w ith  a be ne fit in bonding (e nth alpy) and a lim itation in 

dynam ics (cost in e ntropy), but doe s not de m and th e  m ak ing of ne w  noncovale nt 

inte ractions, sim ply th e  stre ngth e ning of e xisting one s. Ne gative  coope rativity 

induce s conve rse  e ffe cts: le ss e fficie nt pack ing, a cost in e nth alpy, and a be ne fit in 

e ntropy.
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Ligh t e xcitation pow e rs th e  re ve rsible  sh uttling m ove m e nt of th e  ring com pone nt 

of a rotaxane  be tw e e n tw o stations locate d at a 1.3-nm  distance  on its dum bbell-

sh ape d com pone nt. Th e  ph otoinduce d sh uttling m ove m e nt, w h ich  occurs in 

solution, is base d on a "four-strok e " synch ronize d se q ue nce  of ele ctronic and 

nucle ar proce sse s. At room  te m pe rature  th e  de activation tim e  of th e  h igh -e ne rgy 

ch arge -transfe r state  obtaine d by ligh t e xcitation is 10 µs, and th e  tim e  pe riod 

re q uire d for th e  ring-displace m e nt proce ss is on th e  orde r of 100 µs. Th e  rotaxane  

be h ave s as an autonom ous line ar m otor and ope rate s w ith  a q uantum  e fficie ncy up 

to 12%. Th e  inve stigate d syste m  is a uniq ue  e xam ple  of an artificial line ar 

nanom otor be cause  it gath e rs toge th e r th e  follow ing fe ature s: (i) it is pow e re d by 

visible  ligh t (e .g., sunligh t); (ii) it e xh ibits autonom ous be h avior, lik e  m otor 

prote ins; (iii) it doe s not ge ne rate  w aste  products; (iv) its ope ration can rely only 

on intram ole cular proce sse s, allow ing in principle  ope ration at th e  single -m ole cule  

level; (v) it can be  drive n at a fre q ue ncy of 1 k H z; (vi) it w ork s in m ild 

e nvironm e ntal conditions (i.e ., fluid solution at am bie nt te m pe rature ); and (vii) it 

is stable  for at le ast 103 cycle s.
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W h at's in a picture? Th e  te m ptation of im age  
m anipulation

Rossne r M., Yam ada K. M. (2004) Journal of Cell Biology 166:11-15.
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Im age s are  ele m e ntal in conve ying th e  re sults of scie ntific studie s, and in th e  e nd 

all im age  h andling is done  ele ctronically. Im age  proce ssing program s lik e  Ph otosh op 

offe r e ndle ss and e asy possibilitie s to adjust and m odify im age s, and th is article  

de als w ith  th e  difficult q ue stion of w h e n such  m anipulations are  acce ptable , and 

w h e n th e y constitute  scie ntific m isconduct. Ge ne ral principle s as w ell as spe cific 

issue s re garding blots, gels and m icrograph s are  pre se nte d. Th e  article  is a fe ature  

w ritte n by e ditors of JCB, but of e ve ryth ing I h ave  re ad re ce ntly it stands out as 

th e  m ost strik ing, be cause  it addre sse s such  a 'h ot' issue  and contains rath e r 

controve rsial state m e nts!

Th e  topic ce rtainly applie s to e ve ry single  one  of us; w e  all do im age  proce ssing 

w ith  com pute rs. I h ave  notice d th at pe ople  h ave  ve ry diffe re nt ide as re garding 

w h at is acce ptable  im age  m anipulation, and also ve ry diffe re nt levels of e xpe rtise  

in th e  field. Ye t th is is a h igh ly im portant q ue stion in scie nce  today, and th e re  is an 

e vide nt ne e d for com m on guideline s. Th is article  atte m pts to e stablish  som e , and 

alth ough  it m ak e s ce rtain good points, I for one  fe el th at th e  auth ors h ave  pe rh aps 

insufficie nt k now le dge  of th e  field and draw  som e w h at q ue stionable  conclusions...

W h e n I h ave  be e n te ach ing m icroscopy and digital im aging re ce ntly, I h ave  gone  

th rough  som e  of th e  issue s raise d in th is article . Unusually lively discussions w ith  

th e  stude nts h ave  follow e d, and m any h ave  sh are d th e ir conce rns and diffe ring 

opinions re garding som e  of th e  claim s m ade  in th e  pape r. For instance , sh ould th e  

back ground in blot scans be  adjuste d w h ite , is it acce ptable  to 'cle an up' unw ante d 

back ground, are  you allow e d to com bine  se ve ral m icroscopic fields into one?
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Se paration of Liq uid Ph ase s in Giant Ve sicle s of Te rnary 
Mixture s of Ph osph olipids and Ch ole ste rol
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W e  use  fluore sce nce  m icroscopy to dire ctly obse rve  liq uid ph ase s in giant 

unilam ellar ve sicle s. W e  find th at a long list of te rnary m ixture s of h igh  m elting 

te m pe rature  (saturate d) lipids, low  m elting te m pe rature  (usually unsaturate d) 

lipids, and ch ole ste rol produce  liq uid dom ains. For one  m odel m ixture  in particular, 

DPPC/DOPC/Ch ol, w e  h ave  m appe d ph ase  boundarie s for th e  full te rnary syste m . 

For th is m ixture  w e  obse rve  tw o coe xisting liq uid ph ase s ove r a w ide  range  of lipid 

com position and te m pe rature , w ith  one  ph ase  rich  in th e  unsaturate d lipid and th e  

oth e r rich  in th e  saturate d lipid and ch ole ste rol. W e  find a sim ple  relationsh ip 

be tw e e n ch ain m elting te m pe rature  and m iscibility transition te m pe rature  th at 

h olds for both  ph osph atidylch oline  and sph ingom yelin lipids. W e  e xpe rim e ntally 

cross m iscibility boundarie s both  by ch anging te m pe rature  and by th e  de ple tion of 

ch ole ste rol w ith  be ta-cyclode xtrin. Liq uid dom ains in ve sicle s e xh ibit inte re sting 

be h avior: th e y collide  and coale sce , can finge r into stripe s, and can bulge  out of 

th e  ve sicle . To date , w e  h ave  not obse rve d m acroscopic se paration of liq uid ph ase s 

in only binary lipid m ixture s.
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Dance  is belie ve d to be  im portant in th e  courtsh ip of a varie ty of spe cie s, including 

h um ans, but noth ing is k now n about w h at dance  re ve als about th e  unde rlying 

ph e notypic - or ge notypic - q uality of th e  dance r. One  m e asure  of q uality in 

e volutionary studie s is th e  de gre e  of bodily sym m e try (fluctuating asym m e try, FA), 

be cause  it m e asure s de velopm e ntal stability. Doe s dance  q uality re ve al FA to th e  

obse rve r and is th e  e ffe ct stronge r for m ale  dance rs th an fe m ale? To answ e r th e se  

q ue stions, w e  ch ose  a population th at h as be e n m e asure d tw ice  for FA since  19 9 6 in 

a socie ty (Jam aican) in w h ich  dancing is im portant in th e  live s of both  se xe s. 
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Motion-capture  cam e ras cre ate d controlle d stim uli (in th e  form  of vide os) th at 

isolate d dance  m ove m e nts from  all oth e r aspe cts of visual appe arance  (including 

FA), and th e  sam e  population e valuate d th e se  vide os for dancing ability. H e re  w e  

re port th at th e re  are  strong positive  associations be tw e e n sym m e try and dancing 

ability, and th e se  associations w e re  stronge r in m e n th an in w om e n. In addition, 

w om e n rate  dance s by sym m e trical m e n relatively m ore  positively th an do m e n, 

and m ore -sym m e trical m e n value  sym m e try in w om e n dance rs m ore  th an do le ss-

sym m e trical m e n. In sum m ary, dance  in Jam aica se e m s to sh ow  e vide nce  of se xual 

sele ction and to re ve al im portant inform ation about th e  dance r.
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