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Nanocrystal Quantum Dot 
Composite Structures: 

Two Examples 
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"Complete" Polymerization Nollnitially 
Achieved 

, Iderllic.al polymerlUllion condItionS yield diHerent results 
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Polymerization of NQO-Tubulin 
Bioconjugates: Our Approach 

• T'NO-SlOp crosslmlung prO(eo:IUf8. Warm assembly/colO dISaSsembly 
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Time-Oependent Polymerization 
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Polymerization Kinetics 

• Tubulm polymeozalloo monitored by measuring solution 
turbidity at 340 nm 

• NOD couphng increases the critical tubulin concentration 
reqUired fOf polymom:aUon 
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High NOD Concentration Deactivates 
Tubulin Toward Polymerization 

• Reaction NQO:lubuhn ratios of ': 1 and 3:1 yield polymerized 
fahos of 1 :6: "excess' NODs (loactlvllto tubuhn 

• COfljugation th.ough lysine reSidues rn."Iy Interf(!le with 
critical GTP binding site: Tubulin Dime. 
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• NOD coverage on MTs IS limited 
comparlld to molcC\J\ar conlugates. 
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Robust Polymerization Only at Higher 
Critical Tubulin Concentration 

• PoIymenzahOfl klnelics Impacted by NO~ COfl,ugatJon· 
Cflllcal concentratlOfl -5 ffi9Tml (20% glycerol) 
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Using Energy Transfer Studies to Probe 
Nanoscale (reorganize!) 
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Conclusions 

• First demonstraUon 01 controlled NOD-tubulin conjugation 
fol lowed by robust po/ymerlzal!oo 

• Important impact of ton)ugahoo 00 bioactIVI ty (bIo­
poIymenzatlOllj reveled 

l~r.onS lor genet"IWILed IlSO 01 NOD lIuorophllfftS ro srlJdy 
boomr>IeaIIar dy~ !.>eM....,.. 

• Impact of NOD conjugation 00 blomolecular Siructure­
functioo relationships must be recognized 
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Synthesis of Au Nanopartlclos 
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H,O 
HAuCI, + Na,Cit _'-'-~. Au nanopartlcles 
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Multi-step Synlhoals 01 Hybrid Au/Sl0 :rlCdSe-QD 
Composite Structures 
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Co.e/Shell Au/S(O, 
nanopal1icles with 
various shell thickness 
(5 - 42 nm] 



Au/SiO,lCdSe-COs Nanostruc;:tures 

PL enhanc;:ementlquenc;:hing fac;:tors depend on 
metal·CO dlslanc;:es and CYs of the QDs 
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PL Enhanc;:ementJCuetlc;:hing by Au Surfac;:e Plasmons 
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AuJAgJSI0,lCdSe-aos Nanostructures 

Au seeds. AgCIO. 
• Ascorbl<: A<:ld 70 'C nanoparti<:les 

Pl. and PL.E-spo<:tra of Au (Ag)/SIOt'CdSe 
nanoparti<:les 
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