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production Furtba the of pbospholipmc C (PLC), protein tyrosiae kinase @TIC) 

or protein kinase A (DKA) blocked the utpression of IGlb md T N E u .  Whereas inbi ion 

of protein kbsc C W C )  bad m &kct on Tat induction of cytokine expression, suggesting 

that PLC, PgA and PTK are imrohred in Tat induceâ expression of the cytokines probabiy 

through ictmtiqg NF-rB. 



II. INTRODUCTTON 

Since the idernifiation of the &st case of the tcpuirrd i m m u f i a d d l c i q  syadrome 

(AIDS) in 1981 (Gottlieb eb d 1981), the epiâanic bu spread worid wide, aunntly 

infkcthg 20 mülion people and d e s  a n d y  100 percent mort.litp rate. Despite 

identification ofHIV-1 as the etiologicai agent of AIDS in 1983 @ a m e S i  et ciL 1983). 

the p a i h o g d  of AIDS h liül not weli undarrood rad cf€iéctive appmaches for prevmtion 

of human imnnuiaddciency vinu type 1 @SM) mfectioa anâ matment of the diseasc arc 

stiii to be devdoped. 

HIV-1 is a -of 1entbhs suôfidy of retn,vinises. The main target ccll, of 

HLV-1 are helperT lymphocytes which exhibit the aahce muLa CD4 (dm calleci T4) 

and cds of the moaocytrlmacr~phage lineage. It can also infect o h  types of cdb in 

the immune and central nemous systems. Th -*or c o c w q u ~ i l ~ ~ ~  of HLV-1 i n f i o n  arc 

siau, progressive, degenetative changer in the immune rid central nawus  systems. 

The impahent ofthe iamnmc system is chonctamd by progressive depletion of T4- 

ceiis- The mot& important effiector systems ofthe inimunt d e f e w  @raduction of sntibodies, 

cytotoxïc T iympbocyte (CE), arainl küla @Q a monocytd macrophages) requin 

&stances âomT4-celis. This assismm consim ofcytokha, d y  incIudinglnterteuki& 

2 (IL-2) d htdkmw (EN"), produceci and s c a t a i  oaly by lctivrted T4-celis. The 

depletion of TQcdlr rraihi in the second biiurc of JI T-hdpa celidepadent c&ctor 

systems. A direct consequaice of tk fiüuse b q a î d y  opportdittic infidom which are 

thcmriiicauseofdeithinAIDSpatients. 







nain,Iogiai &mage ad dymiiiction. 

TraditioaJly, bcain W o n  ad dyrnimtion wcrc h t u p d  in tamr o f a a m d  rctMty 

whatrr mies of m~~-l~curonal cellr wat n@cctaL Astmqkq a predominuit dl type 

~thbMi(~0mpriaaeupto3o./ .ofbntiv0lumc),wenviewtduthctgpcofcdls 

t h t ~ ~ n a e ~ m p o i a i n p ~ d ~ ~ p p r t f o r ~ ~ . I t i r m w w d l l r n o ~ t h t a  

recipdrrlrtionsliip~~~mradrrtrocytes,rndthttbir~onirvitrl 

for mutuai din&msthtion, dcvdopment, rad h d o a h g  ofboth cdl typer (vQIyd.Iol. 1996; 

H a t t e t d  1 9 % ) . U b m w d t r r t h i t ~ p l . y a p m m i n s n t m l t h m ~ b n i n  

developmcnt and phpiologicai processes. Amoqm arc importratly imrobd in the 

pathogenesis of certain IICNOUS systan disorders including AIDS dune& (Rogers et aL 

1988; McGœr et ciL 1988; DiclCson et 4L 1991; Peudénier et oL 1991; H&mn et d 1989). 

The r o h  of astrocytes in chemical-induced CNS Lijury bave been reviewed ( A s c h  and 

LoPlchin, Jr. 1993). 

A â i h c  chroaic o h  cxists Pi the CNS of patients with AIDS demaitia 

cornplat (ADC). The chronic inflamrrintion undoubtedly pliys a promotive role in the 

development of HIV-iaduccd awodegeneratio~~ k addition to eftiécts of HN-1 iw its 

products, and iaduced chernicab, t& mler of dammatocy qtolrines in mintuma and 

promotion of cbmnic idhmation in CNS caa bc ptodicted. In the bniii thsue M d  by 

HIV-1, astrocytm mry k rctivued by E W - 1  and its gaie p d u c t s  to produa inflamirntory 

cytokines. 

In view of Tat'r cffects u a plehopic hctor on HN-1 a d  cahilir proarra, we 

postdate tht Tat miy piay an important rok in the dcvelopmcnt of AIDS d d  thmufi 



Tat inâuction of the cytokines, signai patharrg(s) imroived in rtMtion of the cytokines was 

arploced. The long tam goai d the pmject ir to kOa ~~ tbc u n d m  

pathophyaiologid mechmisms ofBN demeatia wuhich wouid ultimitety heip d d o p  mvei 

Padbetîcrthenpi~topnventandtreatHLV-1 dementt. 







proteins (Jacks et al 1988), rnd ut rrquirrd for vinis replication RT is composed of two 

subunits @66 rad p51) (di Mano V a w e ~  et d 1986) (Lightfbote et aL 1986). This 

degrades the RNA stmd of m RNA-DNA Irgbrid duplat @ h s m  et cû'. 1987; aincai et <IL 

1988). The protase, a protein of 11 Idk @11), U resporuiblt for spcahc duvage events 

1989) (Hsnscn et d 1988). HIV-1 b g m w  L a 31 lcIk protein, which is errseniipl for 

intemon of retrovirai DNA hto the boat cdl chromororne @rom, 1990). The emreIope 

protek M synthrued initiilly u a noneiycosyhtcd 88 kDa p r c a w r  (p88). The size of 

this protein after glycosyhtion L 160 LD. (g0160). The gp16û precursor is deaved in the 

Golgi by a cellular pmtew to produa a 120 ma outer s u d h  giycoprotein (SU) snd a 41 

rev 

Fig. 2. Gemome orgaaizrtioa of HIV-1 



phosphoprotein t&t U isroQitad with thc cytop1Lmiic membrane (Anin et d 1985; 

Franchini et d 1986). The W o n  ofNdas r n@ve fàctor on HIV-1 L=rpccific genc 

expression d WI1 nplidon ig stiii in contcovc~sy (N~ed~rrrmi et d 1989; H&nmea et d 

1989; Kim et 4L 1989; Admad-N 1988). 1t has been hum tht Nef do- 



2.30 Accas~m g ê û ~  .ad tb& prrdictr 

QU Thest ptoteins ue imroived m viril d i y ,  matudo% WcctMty, ud rd-. Vpr 

is a 15 to 20 kDI pmt& & rpptrn to be m e d  with qtophsmîc membranes of 

infkctdcdlr(StnWetd 1989). Ithukcnrbownthrtthcprcseaœ ofthevpu protM 

si8pincantiy mgCuCs the mmikr ofMur prriiclcs m l d  into tbe SU- ofinfbcted 

C D 4 * T c ~ ~ ~ e f a L  1990; Strekletd 1988). 

Y# V i  a 23 kDa cytopMc protein i a  cldfied as 8 lrte gaie product because its 

expression is dcpmdent on Rnr (a et oL 1991). Vifdef&e mutaat virurer do wt 

affkct expression of virai pmtQirc (Kan et d 1986; Strekl et d 1989). How- the Vii 

defcctive vinuer bave baan reportai to be -1,000 fold 1- iafCCti0u~ tb.n wüd-rn 

(F'rsher et ad! 1987; Kan, 199 1). 

Vpr The VprpmteinofHIV-1 ù a 15 LDp pmtcin tbat U dbpumb1t for EW-1 

repiication h cuihire (Ogiwr et ai. 1989). This protein is pmmt in mature virus particles 

(Cohen et d 1990). The Vpr pro* d e r a t e s  the replication md cytopathic &ccf of EW- 

1 inCW+Tdîs ,  ~ t b c ~ ~ p ~ ~ o a C c t a r a r e d ~ i n i n f a c t i o n ( C o b c n e t d  

1990, Ogawa et aL 1989). 
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Fig. 3. Structure of HIV-1 LTR 

protein-l (AP-1) biadiag Ptes, auclau -or of rctMted T d a  (NF-AT) b h h g  sites, 

uprrtrrun stimulsitory hctor-1 (üSF-1) binding md two micicar haor kappa B (NF- 

a) bmda &es. The oon region coasbts of thrœ SP-1 biidhg &es, a TATA bkbg de, 

and throt lder  b 0 i  pmciu-1-1) binding sim. TAR, a unique region in tbc LTR, is 

the b M n g  site ofHLV-1 protein Ta, &ch ir 8 potent tnntictivrtor of transuiption ad is 

absolutely repuirrd for virai i a f i  (Culia ad Gama, 1992; Fdba et oL 1989). 



3.1. Scqaeaœ u d  f011ctioul mgbas o f  Tat 

Tbc~of~86rnimorQdTttp1oteiamiykdMdedbbapWolllJ~om 

(Fig- 41, the iQdic region, an rcidic gmup of rmm0 rsid resihes at tbe N-termiaus (fiom 1 

to 21), the cysteùie-rich region (h 22 to 37), compzbbg mai cystehe dduts ,  the core 

region (hm 38 to 47), rad the basic @on (bxn 38 to 57). The iQdic region bu bcea 

suggested to fonn an ampbipathic a - h d d  structure wbich may eonstïtute an dvating 

domain of TU (Rappaport et d 1989). The cyrtQabrich domain is ai= critical for T a  

trmsadmtion fundon (Garcia et crL 1988; Ru~~uswanry et aA! 1989; Rice rad Carlotti, 

1990) and metai bhdhg and dimnEstion have been proposed for this mgion (Garcia et aL 

1988; Fnakd et d 1988a). Some studies showed tâat t&e nnt 47 imino acid residuer of 

Tat arerts the tnnsrctivstioa ibndon ofTat in ceii-fhe traascrjption system (Jkyapaui et al 

1991; JeyapauL et d 1990). The con a d  basic regions a bighly comemd amoag di 

known Tat protcins. Tbe core domain is mqybd for sequence- spccific-RN~ bindiag 

(Churchcr et oL 1993; Kupp~swsnry et d 1989; Ricc ad Cariotti, 1990). A mccnt dudy has 

dernonsttatcd th& sohible peptide railop of the Tat COR domain arc abie to effCCtiVely 

block LTR tnnrictivrtion @shmchi et d 1997). aiggcsting that the corn domain is 

important for Tu tratwactivatioa The basic do& of Tu, composbd of nine basic Umno 

acids, hasbtcnformdtohave mnldiBbmtfÙnctions. It isrequii#lfor thenidear and 

nuclsoiu lcdbtion of Tat @ M e r  et oL 1987; Kuppu~w~my et d 1989) (Riikn et d 

1989; Siomi et aL 1990) and essenbul in mechhg TU b i i  to TAR RNA of HIV-1 



invoived in Tat tmmahdon (Vdvatne et d 19%). The ocm and basic @O= have km 

1 10 20 30 40 SO 60 
I I I I I I I 

M E P V D P R L E P W K a P G S Q s g T A m C Y C R K ~ ~  
Acidic @on Cyrtcinarichmgion Corr 

-RRWPQ 
Basic region 

61 70 80 
I I I 
GSQTHQVSLSKQPTSQPRGDPTGPXE 

RGD 

Fig. 4 Tat mino wid seqoence and L faactionaï ngîoor of BTV-lipo - 

Table 1. W o r  fuoctionai qiow of Tat 

Region Position Functioas 

Cysteine-rich region 22-3 7 Métal biadiag din#rization, e;iaucrintion 

Con m o n  3 8-48 T A R R N A b i  t m u a d d o n ,  llcwotoxkity 



et d 1995) and m c i t y  in lllcufobias&onu di î k s  (Sabatier et aL 1991) and human 

fetal newons (ibbgmmn et ai! 1995; N d  et d 1996) P, viao, suggesting that Tat miy play 

an i m p o m  d e  in the prtbogeiicar of ADS domCaau 





DNA b q  rad dimauitons domab .ad a nudur lodiation ripal. The proteins of the 

second gmup posas oae or more transcnptiod iainton dotnains. Memkn of ùoth 



groups ofRd proteins aa fom ho- d hetwdbm. NF'-* h 8 p50/p65 hacdhef. 

NF-KB is r plaotmpic tranacriDption Êictor tht puticjprtcs in mgdation ofi wi& YUiety 

ofgeaes w h o ~  mcts arc imtohd in dicraae biologiat poaria ïncM@ 

respollst, inflammnu'on, d ddiskciitirionrad growthcoatrol(Grülirr4L 1993; S h l p i  

et d 1994; Grinmi and Baaaerie, 1993). Typiaiiy, NF-KB Qgstr in the c y t o p b  

cornplexcd to ai inbibir kBa ( B d e  aad HhW, 1994). A variety of stirnulrtion of 

d s ,  hhidîu,g cyt~khct~, LPS, bactda, rnd Vinucr (GiüIi et d! 1993), resuit~ in 

phosphoryiition of IxBa by u n i d d e c i  kinua and dirrocic6ion of hcBar b m  N K d .  nie 

liberottd NF-KB translocatea to the mcleus rad iciintcr a d e t y  of cdluiar a d  virai 

pmmoten includhg that of=-1 (Grillï et d 1993; SicbenIùt et riL 1994). Tbus, NF-@ 

acts as a meseagct to tnapait the gene induction signal h m  the c y t o p h  or ce11 surhce to 

the nucleus. Activation ofNFicB r e q i m  the dhmiaion ofNF-uWIiiBa complexes. 1t hm 

been shown tbat various tmûmmts of cciis rcailt in phosphocyiation of 1- folowd by 

degradation of the mOdified IuBa by m m  d u l a t  proterses Qmco et al 11994; Lin et al 

1995). 

W d a r  Tat protein bas bœa faind to iaaerrc NF-WB biadiqe .ctMty in primuy 

human urtrocytes (Co- ef d 19%) and in the HWTl ceil line t h  CO* LTRCAT 

construct (Demuchi et ol. 1996). Tbcw data sugscrt tM mme &cts of Tat on celkilu 

proceam, aich as mduction of cytokin#. may k mcdiited by NF-IcB. S o m  studies bave 

indidthatNF-uB is imroMUie&cdsofTatonCarrincdlulu~.  T a t h r b  

been shown to iaaeUe TNFu .nd TNF-f5 gaie exprusion in i;at-tmdkkd T-lymphocytic 

and monocytic ceil liner (Buonaguro et d 1992). Further studies have shown tht the NF-* 



5. m-1 iafCCb0on in CNS and the AIDS desneatia cornpies 

M d o n  by HN-1 iS o h  compliEJdCA by an array of CNS disorden (LNy et 4L 1985; 

Navia et ai. 1986). in addition to oppottunistic infections or neoplamu, somc disorden are 

directiy causcd by BW-1 infêction ofth CNS. The most imj&tant ofthese ir a progressive 

dementing illnesi that is seen in both adults d c b ü h  and hr ben dcscn'bed by a vaciety 

oftemu, inciuding mbocute encep- AIDS danenth, or encephibpathy, and the AIDS 

demeda compiex (ADC) (Snida et d 1983; Epstein et oL 198; SNavh et 4L 1986; Price et 

d 1988). MC'S ciinid pichire L cbrrietwcd by i coactJlrtioa of copithe, motor, rnd 

behaviod dyJGnCtion (Navia et d 1986). 

5.1. Cd inf& by HLV-1 

Detecteble infion appeam to p r e f k d d i y  involve dicacepbslic stntctures, pirriaiLrty 

theglobuspalidw,butalsoothrbosilgiaeli.nucieï, thesubstantianigra, iaddceperwhite 







of non-NMDA receptom, mgsesting that, ualürc that ofgpl20, the Tat -indu& aeurotoxic 

t&ar mry be mrXutrA by non-NMDA exchîory amho d d  rcceptom (Migmson et al. 

1995; Nuh d aL 19%). 

Peptides daivcd h m  the basic domiin of Tat mcnrSe expression of TNF- L1, rad 

IG6 iII mouse brain, which m y  in tum be nsponriMe for m m  ofthe patholo@csi changes in 

bnin @dippoa et aL 1994). Besidea, Tat protein hr rlro bcsn almm to rtioulite tk 

produaion of T-1 in  hum^ rrtmcgtic @id ceils (Cupp et d 1993). Because certain 





stimubd by tbe HIV-1 emrdopt protcin ml20 have rlro been h w n  to reluise #nie of 

these fiaors (Wehl etai! 1989; Bdcrhky et a& 1995). Eicosanoids a d  PAF cause aeuronal 

damage by kmshg calcium ions and the deme of@utamatc (Geais et d 1992; Lipton, 

1994). The deascâ glurrmae contributer to fucther injiirY to nei&boring naarons. NMDA 

antago- can h g 4  inbibii neuronal i a ~  produceâ by the cuiture fluid of EIV- in f i  

or gpl20-siimulard macrophger (Dreyer et 4L 1990; Lipton et aL 1991; Savio and Levi, 

1993). 

53.4. RoIes of rrtmqtu ia CNS injury witü AIDS 

Astrocym am the most mimmw ofneural ells, outpmiballie aleUron8 1O:l. AstrcKytes 

extensiveiyaOItLithelpeyrndwliitemrttmofCNSradintiirntdywlltld~1~. 

Astrocyter have r wide range offiinctiom withh the CNS and play v a y  miportant rder in 

* .  
nmmümmg m d  bnin physiology. A s t r e  r q u b  certain iom, metabolites, auci 

neurotrammbm to miint.in the mictotlwifoammt ofaeurons. Thy are important in tâe 

metabolisnr of nemtransmitters aich Y giutamritc, an CXCitlfOry trruismittcr. E x m d h h  

glutamate b m*ntiinad at a low levd mrinly by a high-a€6nity uptih systcm in rrtrocyter. 



formation of tight juaction betwecn the dothdiai cdb, p l i f d o n  in ~ I W C  to CNS 

injury, ad participotion in immune and Mammatory procesrccl in bnin tbrough pmwahg 

antigena rad semhg cytokines. Thus, aay abnomai@ of fiuictons p o W y  

impair neurons. 

In brains ofpati- with ATDS, hctions ofastrocytes are patwbed due to e&as of 

d t ip l e  fàcton. Certain neurotoxins such as urcbidonic acid and metabolites produced by 

gp120-- rad HIV-l-infectcd muophages iahibi -the rcuptakc of glutamate by 

astrocytes (Botbour et d 1989). AccumiLted ghtsinatt and other oaaotoxhs may cause 

ovemimation of NMDA noeptors on the awons, d t i n g  in bmaac8 of îmacdiular 

calcium in wirons anâ excitatory neurotoxicity. 



IV. Miteriilsrndmethods 

Arnerican type ailtim coilection. 

2. IW-1 Tat ptotein 

Rccombiarnt Tat (1 to 72 amho acids) wis prepami in our Iiboratory rs previously 

reported @f& and Nath, 1997). The recombinant protein was identifiai by Western blot 

adpis  ad b @ty was amiiincd ushg sodnim dodecyl sulpbpoly.aykmide gel 

electrophort9is (SDS-PAGE). An LTR~~hlotampWcol acetyimmdiera~e (CAT) amay wu 

used to test the tMuctMsion ppaties of Ta @dia a d  Nath, 1997). 

rabbits with rccombinans Tat protM in our iaborstory. bnmumabsorption of Tat anu 

pedormed as dcwibod ptGViouaiy @@pason et d 1995). B r i e ,  500 pl of Tat adseruxn 



4- Tmtmmt of adtuma wit& Tit or phuiiuedoQkrl yaa 

11 Detggligglqgof . u3n rad TEP-1 cd8 (1.5 x l o C a m i )  amt trrrtcd wah 

PBS. Tat (O- 1 pM), Epopoiysachoride W S )  (1 p JpS) (Sipi), or T~--soibcd 

sofution lor varioor times (rcc legads) at 37'C rnd then cdb d upanaunr wcre 

cobctcd fbr adysb of cytokine acperiion by RT-PCR or eqmmlinkcd inmnuinmrbent 

-Y (==A). 

2 1 T k ~ 0 -  ~373d~~~l~(lx10~cd~ml)w~iwibrtcdwith~~~roteinrta 

tiaai c o ~ o n  of0.1 Wfor O, 1, 3, 6, 12, 24, and 48 hain. iad then the cab and 

wccc hrvertcd for rnilyrir by RT-PCR or EUSA 

31 Dose r- U373 and THPl ceiis (1.5 x 106 celIa/mi) wcn b b a t e â  in the p r r ~ a w  

ofdiffétent c o ~ o n s  of Tat (0.001 pM, 0.01 0.1 pih& 1 for 4,6 or 16 hours 

followhg which the cdb rad culture m m  werc cdlectcd for deta . . IjiJtbc 

production of cytokines by RT-PCR or ELISA 

-of & Ccllr were prrtrersed wifh 100 (iM TLCK (Sigma), ui 

iiihiiitor of cilymotryp&likt proteases for 30 mhtes, or with 20 phl IF7 (Caibiochem), a 

bbcker of PKC, 10 pikf 889, a bloclra of 2.5 pM hrbi ic in A @A) (Sigma), a 

selective iuhibiir of- or 10 @HU73122 (Calbiochem), a bl& ofPLC, for 3 buts, 

respecrivdy, prior to the addition of Ta Cdlr and aihun nipanitratr wae c o U d  for 

analysis a f k  anotber 4,6 or 16 houirr of incubation with Tat (0.1 CiM) or LPS (1 pdiii). 

These inhibiton done were aot fbmd to rnc4 tbt viabüity of the ceiis using tiypon blue 

staining technique (dai mt showni). 

5. PrepamiOn of  Ca mtu Cd lys8tu propued for ELISA by hz ing  and tbawing 



7 . 5 x l d  dain100 ~ofâerhmtdjumindeyiœwith~Lforthi tcyderf0ndby 

d g a t i o n  at 5,000 g for 10 mhutcs rad coîiectbg the (Armd et td 1991). 

6.E.arctioaoftoWRKA E j r t n c t i o n o f t o t i l ~ R N A w u ~ d  uprrviorulg. 

pubîishui (?ovelin et oL 1995), with minor modifications u Mlowr. Cdlr wae waakd with 

cold PBS d reaispeadêd ui 1 ml of 0.596 SDS-TN- p-1 @H 7.8) tâcn 

v o r t d  for 30 3 ~ ~ 0 ~ .  150 pi of 2 M sodium aœtate (pEI 4-0) and 350 pi of d i e  

pyrOClVbOllllfC @EPChtnated di_.tilfed wita wcxe diai to crh sltllple. Tbc rinip1e-a wcre 

centrifuged at lû,ûûû g for 10 minita, iad then the uppa phrcr coutainhg RNA wcrë 

transferred to fiesh Epadorf tubes. One volume of pbcnd:cblorofom (50: 1) was dded to 

each sample rnd mixeci to nirthr remove proteias and lipiâs in the mmples. The samples 

were d g e d  a 10,000 g for 10 minrtcs, and the uppec phases were tnnsfened to nrdi 

Ependorftuk. Afta ddhg 2 v o ~ ~  ofrbmb ethaml to each simple, thc amples wae 

lefk at -80 O C  for 30 minutes. The samples were centtifiiged at lû,ûûû g fbr 15 minutes a d  

washed in 500 pl oE8W and then absolute etbol,  in succession. The RNAs wae &cd in 

air ir rnd resuqdnaispendcd in 8 @ of DEPC-treated water for cDNA qmtûesh; The pu&y of 

RNA samples wrr apniiiwl on 1 96 agarose geb Y p d d y  de#ribcd @a* et d 1986). 

No DNA wrr obsmd (data mt hm). 

7. F i  rtriod cDNA rynthda The 6rst stnad cDNA s y n t h k  kit8 QhnarcL) wae 

used to produce single c o r n p 1 ~  DNA chaitu &om the total RNA. Aiccordïng to the 

mamdkcmc~"r protocoi, 8 pl of RNA was i a d a t d  at 6S°C for 10 minutes and tbea 



Table 2. Oligoaudcotidu supenccr for prime- u d  probes 

9. PO-- Cb- mdioi PcR Wu COaductcd 8 pr0lplamrbk tbsrmrl 

comolior P T C ~ O O ~  in a 50 pi mction voiume inciuding 2.5 u ~ a q  

DNA poîymerase (Roche), 30 nM of adi primer, 150 ph4 ofdNTP, 5 pI of 10 x PCR Mi, 

rad 1.5 pi of cDNA solution. Sampler wae ampHed accding to r p u b W  protoc01 

(Yu~mur i  et al. 1991), with m b r  modifica!ions. B r i e ,  ~1111lplt9 wcn î b t  hutcd at 9S°C 

for 5 minute8 ad thm ampUd by 32 or 35 cycles of damtumion at 94°C for 1 niimite and 



acconhg to the fôiiowhg pmtoco1 @Ivk et al 1986): 10 pmol of probe wu mixeci with 1 

piof~4)tinrse(GlBC0),4plof~xkina, 5plof%ATP roMon@uPont), and9plof 

staik water. The mktum wac iwrbPdcd at 37°C f9r 1 houf foiiowed by 10 min of 

incubation at 68.C. The b 9 wu removui rnd the '%labelcd proka wac cdleaed 

using Bio-spin 6 coiumns (Bio-R.a) accordhg to tbe m d a c û m f s  instruction. The cohrmn 

w~imr~~~vdo'moertonaispcnd~dgdTbetopapwunmovddthaithe 

s ~ ~ g o f f t j p ~ ~ ~ ~ o E t o r l l o w o l r c a r r k i t b a t o d n i n b y e m i r y . T h c o h i a m ~  

pIacedinacoiibCtiontubeandceatrifiigedfot21ninat 1,100xg. ThesampiewasmBcedwith 

(80 pl Tris 10 mM)-EDTA (1 mM) ki8jer ud vcry d y  applied to the centcr of the 

mlumn, anâ then d g e d  for 4 min at 1,100 x g. The iabeied probe wu coiiected in a 

tube. 

11. Southcri bkt and Lybridization PCR pro- w a e  qmm&d on a 1.5% rgarose 

gel a d  tbentransfd to GeiieSaœnPhu Monmemônaer (DuPont) rcoording to the 

msmibcarrrr's protood u foiiowing: the gel wu roJI#l in 0.25 N HCl for 10 alnder and 

thaid~adin04NNaOHfor30minitesaiithgenttydi.irinr. Thenyioamsmbrraewas 

cuttoaPctlytherimcaize~tbegdTbtwmkinewupr~wcttedindistilledwrtafora 

few seconds rnd tha qdibntad in 0.4 NNaOH fbr 10 miauttr. A capülry Mot wu set up 

using 0.4 N NaOH u mnsta solution rad the biga was dowed to flow through the 

membrane by capiurry action ovmighr. Thc membrane was prehybridirrvi in pnhybridbation 



solution [10 x Denhrrdt's soiution, 1% SDS, 5 x SSPE (dine-& pbospbEDTA) ] 

for 1 bourat65~C.Tbanüoaciinpmbawaeniotedwith09 mlofWedwatesrad30 

pg of &non spamDNAsohition (30 pgFml) and ddcd into the p d g h d m a  9 * 
'on dution at 

a ~ c o ~ o n o f 5 x  10' c p d d f w a c h p r o k .  ~bemcmkrmewu kcubatd at6Soc 

ovemight, anci thai wuhd with anrb roiution [2 x SSC (mib* citrate), 1% SDS] 

for 5 miMcr at m m  tunpntuua twict and then washcd for 15 miauta at 6S°C twice. 

Foilowhg wmbg in anotba solution (0.1 x SSC, 0.1% SDQ, the mcanbnne was 

arp0sedtoKodJrX-ARfilmsit-8O.C~~miai8fyines~rren. 

12. ELISA 

11. TNF-g, Daaaiiaition of TNFu reieaae k m  TEP-1 ad U373 ceiia waa cornpktcd 

using a modification of the tecommcfuled pmtocoL provided by the madàctmer 

(Pharmingen). Thc % wdl-plates w a t  coPted wïth 2 Wml of pirifieci mouse anti-human 

r e c o m b ' i  TNFu (Pharmingm) in coating M a  (0.0SM arbonate-ôicarbonate bunèr, pH 

9.6) overnight at 4 ' ~  and washd twice wiih wuh Mêr (6.5 ml of Tween-20 in lL PBS, 

p H  7.4). The piate was iacubated with blocking M a  [ln BSA (bovine acrium 

albuminyPBS, p H  7-41 for 1 hour at m m  tsmpg;riine followed by rrmovai of blocking 

b ~ 5 O ~ o f t r m p h o r r t r n d n d ~ h i t i o n w u r d d c d m t o a c h a n l l , ~ ~ o ~ ~ r t  

4 ' ~ .  The plate wu wubcd twice in wuh Mi rad hcubeted with 50 pi of biotblabeled 

mouse anti-human TNFa rntibody (0.5 pg/mi) ~ ~ c n )  in dilution MQ (0.05% 

Tweea-2O/PBS, p H  7.4) for 45 mllnitcs at m m  tanpcratm. FoIiowhg 2 wubes, each 

sample wu incubatcd with 50 pi of 1:4îûûû goat auîi-mouse IgG linLcd to Jhliae 

phopWnjuypted streptavidia (JacLson Labotatoies) £br 30 minutes a m m  



diethano- p H  9.8) Ea 30 a3iauter at m m  tcniparture. The waeeiitntions of m u  



estimitcm1~wQghtof~pmtem.'InegdrwaeusedfOrCooRU(a'ebri0irntblue 

s t a h g  or Warran blot. 

14. C m ~ k  Lhe rtri.bg: The SDS-PAGE gd wrr plrced in tbc minhg M k  [2W 

(vhr) m d b d ,  7.596 (vh) rcatic reàd. 0.04% (wh) h m a m k  brilliiat biue] fPI 1-2 baar 

w i t h g d e ~ ~ ~ d ' ~ ~ t h c n d e r t r i a e d h t b a d e c f ü m a e b u f a r [ 2 0 3 C ( v h ) ~ 1  

and 7.5% (vh) rcaic &dl at m m  taapariurr uatil proteinbsad(s) could k cloutp rcea. 

15. Watern Bloc W w  Mot wu @ o d  according to a s t d a r d  protoc01 @.vis et 

oL 1986) with somc modindons. B r i e ,  the gel wu immased in Wct Wa CO- 

25 mM Tris-Hq pH 6.6, 192 mM gSctw and 2096 (vhr) methami, pH 8.3 for 10 minutes. 

A piecc of nhdhdose membrane (Bio~Rad, 0.45 pm) wu cut to the same sizt aa th gd 

aadpfe~0akcdinthetransfet~~Cor3OaMuasrndthn~membnatradgdwae 

placed bawccn taro 3 MM chromatography ppem prewct in tnnrfer M'iCT ElectrobIotthg 

was m o r d  in a Tnas-Blot SD Semi-Dry Electrophoretic T&er C d  (Bio-Rad) at 15 

volts for 30 minutes- The membrane with b o d  proteins was bloclrsd with 5% (wh) 

skimmed rnük in 1 x PBS, pH 7.4 WS-5% (wh) dom miik) for 30 minute# d mnibpted 

with Tat rmisa ( NE, AïDS Repoaitory) [1:1ûûû in PBS-5% (vh) rlcim mülr] at rwm 

temperaturefôr twohoursandthawashedthcetimsover ~Sniuiitcainwashingbuffa 

(PBS with 0.05% (vh) Tween 20). The second rntibody boat anti- nbba monoclod or 

polyclonal anhibody conjugated with HRP (Chdcoa) wu düuted to 1:1500 in PBS- 0.05% 

Tween 20 and rppiiai to the manbcane, maibated at rom tempenture for 90 h u t e a  

followcd by tbnt wrsba in wmhîq kiffi ad then devdop Che blot in a dmlophg ~01uti011 

[lx PBS. pH 7.4.0.05% (wh) 3.3' diruninobenzidine @AB) (Sigma), 0.06% (vh) Hi02 



(Sigma)] for 5 minutu- The d o n  was quCIICI)AA by the membrane in d&O. 

16. Tat tniurctivatioa u r i y  HUTl  ceOl containhg HLV-t LTR-CAT CO- wu 

obtrincdbmDRB.KFabCidI)f.GN.PNhlrU~AIDSRcpository,NE. Tb 

celis w a t  pmpypscd in DMEM with IV!! (vh) FBS rur desaki  rbom Ta tmmdvdon 

-y was pafonncd as pLitviaisiy d e s c n i  Qdtd ef ad! 1988b; Fdkr d P.vwrU. 

1988) with mhor modifications and CAT .ciMry wu maairrd by a simple phre extnction 

assay ( S A  .nd Shaw, 1988). 

1) P r ~ o a  of'R=cblo~coi for CAT )Hlchlorampheaicol(l pCIdpl) wu, 

purcbased &om Du Pont. To pnpare a 0.2 pCilpî !ELdorampbenicol~ %O pi of 1W/r 

etband-rnd 40 pl of 100 m g l d  of dabdied chloramphenicoi wae added iao 250 pl of 1 

pCVN fHlchlorampheniw~ This stock solution was s tod  at -20°C. To mate a working 

solution of 0.01 )ici %khlo~iphenicoI, the 0.2 @/pi %-chloramphenicol stock was 

diluted 20-fold in dao. The nmmirt was then aUn*ed with an equsl volume ofxyienes by 

vigorous sh.lrinp. The phases wae sepu;itcd by catdbgition at 10,000 x g for 1 minute, 

and thetop ~enesphsewasduarded. Themractio~~was rrpertaS onemore tirne. This 

w o h g  solution of0.01 pCi ~-chloramp)renicol wrr d for the CAT -y. 

2) CAT 1x10~ =Tl dis wae plued hto 60 mm2 nihun â i s h  for 24 bws to 

7Wh confluam. The cdla wen wrsbcd twia with 3 ml mk DMEM 1 ml of DMEM 

with IV! (vh) FCS (with sraploaûing) or 0.5% (vh) FCS (without scmpdoading), Tat 

(0.1 toOJ pM), udchloroqullv(l00IiM)hthcprrrenaorrb~ofTitwrsddcd The 

c d l s w a c ~ o f f t b e h a n t h r N b k r p o l i o o m i n i a d ~ e d a r ~ d  

eveaiy. Cdlr w a e n i l a u e d r t 3 T C f o r 2 4 h w n d t h a i ~ t w i œ ~ 5 m l P B S .  Th 





2. of T8tiin tniurcfiv8tiO0 ictiviw 

The tmmu&don rictivity of Tati-n for the LTR region of the HLV gemme was 

anaiyzed ushg HL3T1 cdls with t& LTR-CAT constnict. Fig. 6 6 w s  tbat Tati-n 

s i @ d y  hcread LTR-WT raivity (Tat aione) compared to cdlr *ut Tati-72 

treatmmt @ < 0.005). To dctamllie if tba &kt wu rpcci8c for Tati.n, Tatt-n was 

p r e i n c u M  with m o ~ o d  rmibody to Tat. The muit shows th& the tnnsiaiviton 

laRrity of TU** ~ r r  ~0mpICteiy blodrcd by d - T U  rntibody 6). There Qti 

dm01littr8tt tbat recombinant Trt1-n WUB biologicriiy d e .  
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Fig. 6. T ~ ~ a t i o n  of HIV-1 LTR TatiI*. As descrikd in th MWriab ad Metbods 

Secfion, HL3Tl cdlr wac anaiyzed atha unheitcd (contrai.), fbllowiog matment with 150 

nM Titi-n or with 150 nM T r t ~ . ~  p r e b b k d  with i m~w~:ionrl .mibody to TII. A 

si@- transactivation WU mtd with Taîl.n donc CO@ to the coatrol gmup (* p < 

0.005, Student's t tut). The v a l m  rep- tbc man 2 SEM of two arpaimaau 

paformed in trïplicatc. 





protein in the culturc mpaait.ntr of ü373 d a  trrrted with ditiénat concamdons of Tu 

(lnM-looO~for16hounoriwibrtrdwithlOOnMTltEot~timcpo~(l,3,6, 

12.24, and 48 hours) (data mt &mm). 

In contmst, Trt-trcatcd U373 cc& producd leve8 of IL4 protein @ig. 11). 

Unîreated U373 celis produad 0.34 @ml of IL-6 in the aihun supanatasts. Followbg TU 





Fig. 7. E f f i  of Tat on a)rcrtbn of I G l B  and IU mRNA by h ~ u u  

dtrivd eclk U373 allr wac art#l with PBS, LPS (1 pgimI), Tit (100 BM), or Ta- 

immunoabsorbed roiution vat-im) r a p d d y  fw 6 beurs ud tbai tbs e~ptcdon of LlfI 

d I L - 6  diWswu PulyadbyRT-PCRd Saithanlybricbtion. ThePzcr~ftha 

amplifieci &if3 (A) lad LG6 @) bindr m 248 bp Iid 190 bp, rmpectbeiy. Both cytokines 

were mdud ôy LPS ind Tat but mt by Tat-immunaahsotbed solution. 



Fig. S. E f f i  of Tat on apmsiai  of TNP* rIINA b h u u  mtmcytdedved ccllr. 

U373 ceüs were treateâ with PBS 1), LPS (1 Md) @aae 2). or Tat (100 nM) (Lane 

3) for 6 houn. Expdon of TNFa mRWA was analpd by RT-PCR rad S o u h m  

hybrididon. Th ~13plified TNFu band is 1- at 125 bp. TNFu mRNA d bC 

induced ôy Tat a d  LPS. 



Fig. 9. Response of Tit on 1G1B and IM DBNA apraiiri in U373 cclb. 7.5 x 10' 

U373 dswaehahta îw i th  1, IO, 100, or l û û û n M T a t f o r 6 ~ d u i . l y a d b y R T -  

PCR by  ait th an ~r id iz r t ioa   ha pittan fot I t i p  ~ R N A  (A) 

andlL-6mRNA@)wm simiïar. 



Fig. 10. Kin& of Tat-indod lGlg and IGC iRNA expression by U373. U373 ceils 

were inaibatcd with 100 nM Tat for the i n d i d  thne points. Totai cellular RNA was 

extracteci f o i i d  by adyh of Llf3 (A) and IL-6 (B) mRNA exprrsrion with RT-PCR 

and Southern hy?dhtion. 
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Fig. 11. Eff- of difkrent conccntratiom of Tit on IM protein in U373 ccPI. ü373 

ceiis (1.5 x 1$ &ml) wae traatd withPBS, 10, 100, 1Oûû nM Tat or LPS (1 Wmi) for 

16 hours and aPmiacd by ELISA for the production of IL-6. The valu- reprrsent the means 

+SEMoftbneexpaimcnts - doue in duplicate. *+ p < 0.01, ** p < 0.005 vumm the oontrol 

group (PW. 



Fig. î2. T i c  course of IL6 protein r d d  by U373 cclli rCimiiLtd with Tati U373 

ceiia (1 x id cclldml) were irwbPted with Tat (100 iihd) for the indicatal t&e points a d  

culture superartintr wae a d p d  by ELISA fbr the u p d o n  of I L 4  protete Values 

represent meam + SEM of three experimmtr pafonned in dupiicate. A &nikant iaaaae 

in It6 nleasc was noted by 6 houn (p < 0.005 vaws th control ~poup) with mer 

increasethercafter. 



6. Lidudloi of cytokine pmtcial in macraphagduivcd ccb 

Comktmt with the re3ubr ofRT-PCR, cxogmous Tat .timiLtd the produdion .nd 

release ofIGlp and TNFu protein by TEP4 cdlr in a dosdependent mirnia (Eig. 15 and 

16). The production of L l p  wis sienificaly induccd by 100 IIM Tat (34.3 pg/d versus 

8.67 pe/ml for the control group, p < 0.01) rad a fiiaha induction by 1OOO n '  Tat wu 

noted (178 pdml, p < 0.005) Qig. 15). The &city ofthe r r c o m b ' i  Tat was c o ~ e d  

usiag Tat-immunaabsorbed solution. Solutions b m  which Tat hd been immumdmrbed. 

âid not show any signifiant cytokine induction @g. 15). 100 n M  Tat siepifiaimly h c m d  

the production of TNF-a (2.03 ngld vaau 0.3 ng/d for the c o m d  group, p = 0.0 45) 

and lûûû nM Tat nntba increased the lev& of the c y t o h  (5.12 n#nJ. p = 0.001 1) @g. 

16). udyis ofRJPa protein produdion dtuarticJly ù m e a d  by 4 houta, pe8ked 

by 6 hwrs, and rcûmedto bwlinc by48 haur poatstllniluion @g.l7). Comppnd to U373 

cells, TEP4 cdls produccd r mich Iowa I d  ofE-6 protari, The allr treated with 1 p M  

Tat produccd 252 pdml @ig. 181, which ir r p p m x b d y  one &ccatû of tb rmamt of 

IL-6 pmduccd by U373 celis s t h k e d  with the same do= of Tat (4230 pdmi). The ~~ 
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TNF- a 

F i s  13. Inductiom of I L l p  and TNFu by differtnt dora of Tat in humaa 

monoqtoid eclk TEP4 ceb (7.5 x los d s )  wae incubated with 10, 100, 1ûûû nM Tat 

for4 boursradtotilRNAwas eidnctcdfbadyses o f l t l b  (A) or TNFu (B) ~ R N A  

expression by RT-PCR a d  S a i t h n i  trybridhtion Both cytokines wae iaduccâ dose- 

depcnd-WYT* 



Fig. 14. KiaKiicticr of  esprrriion of TNFu mRNA h THP-1 cdb stimrilited ~6th Tat. 

TEP-1 cdls (7.5 x 10' &) wae tnrscd with 100 n M  Taî for the indirntad timc points .rd 

TNFa mRNA lm& wae analyzed by RT-PCR followed by Sadbern hybricüzaiion. Data 

show timbdepeada* changes in THP-1 mRNA I d .  



F i e  1s. Moaoeytoid Edb prodacc IL-le proWi in rrrponae to ditferent doses of Ta 

THP-1 tells (1.5 x 1~odldd)wa~tratcd whhPBS, Trt-im, iadiElltni do- of Tlt 

for 16 boun followed by m o n  of L l p  production in dtm su- by U A  

V d ~ s  repttscfls mems 5 SEM of four cqmümm. A 8pifi~mt uicrruie in L l p  

production wu seen with 100 nM Tat, witû a Grtba with lûûû nM Tit (** p < 

0.0 1, *** p < 0.005). Hawever, no induction ofIGl$ wu &mal with Tat-im. 



Tat (nM) 

Fig. 16. Tit hdaetlon of MPs prrdudioi by mmoqtoiâ #Ik W - 1  odlr (1.5 x106 

œWd) waeincubataîwithPBS o r t h c i n d i d  dorc lo fTatk4  houn andculturc 

s u p a n f f l a t r w e r c ~ ô y ~ A I k E i ~  m a n f S E M o f t k e e ~  

donc in dupliate. ï3W-a pductionwith Tat was Muad in a do-- mirnier 

(*** p< 0.005, S a d d  f test). 



Tirne (h) 

Fig. 17. Thne coune of TNFu production by TEP-1 ceOl rtirilitd with Tati THP-1 

cdls(1 x 10~cellslmi)wecciaçubstedwith 100 nM~atfortheiadiCltCRtim points and 

mean + SEM oftbme eirperimaisr done in tripliCrte. Uaimrl induction of TNFu was mted 

at 6 hours. 







Tibk 4. E f f i  of inhibiton of n e  cdl91.r oa Tat induction of cytokine 
nprcrrion in monocptic edr 

+ : inhibitioa; - : no inhibition. 



zoo - 

Pig. 19. TLCE bbckeâ Tat-iadaccd apmrln of &le and IL6 mRN&. 7.5 x 10' 

U373 cdlr wae tnrtcd with PBS, 100 aM Tat done, or pceincubrted with 100 ph4 TLCK 

for 30 niinites fbIIowcd by tnrtmeat with 100 nM Tat tw 6 houn anâ I t l p  (A) or ïL-6 (B) 

-A npnsPon wrr a d p â  by RT-PCR and southan hyMdÛation. Tai-induced 

exp&on of &la ind IL-6 mRNAs wu compktay bbcked by TLCK 



Fig. 20. Rok of NP46 in Tahimdad a p r e m i o m  of &le u d  TNF-œ mRNh in 

THP-loir. CdlrwacasitcdwithPBS(Liwl), lOOiiMTatJo~(Irae3)ot 1 p d d  

LPS (iane 4) fôr 4 h w q  or ppnmniktcd with 100 JAM TUX for 30 aiiauter foliowed by 

treatment with 100 n M  Tat for 4 houn (iane 2). Expression of IGlp (A) and TNFu (8) 

mRNA wu m a l y d  by RT-PCR and soutban hybridization. A cornpletc bbck in the 

production of both cytokines wu oôswed with TLCK 



Fig. 21. Rok of NFkB in Tit induction of I G l P  pmtein t THP-1 Ceh (1.5 x 

106 celldd.) were stimulrted with PBS or 100 nM Tat dom, or pmbmhtd with 100 plbf 

TLCK for 3 houis foiiowed by tmtmmt with 100 nM Taî for 16 hain. The supetnatards 

were adyzed by ELISA Data repment mean + SEM of tbrœ -. A CO@- 

inbiiition of l G l p  production was noteci with TLCK. 



Fig. 22. Bde of NF-KB in Tat-induccd aprtuion of MP-a protein in THP-1 ecllr. 

CeiisweretreatedwithPBS or 1ûûnMTataionefor4howa, orpemrttdwith 100 phl 

TLCRfor3 b o u n f o l l o w c d b y ~ a i i t h 1 0 0 n M T r t f o r 4 b o u t s . ~ a i p a a i t i a f i l  

were adyzed ushg RT-PCR and Southni l r y b r i ~ o n .  The mdts rcpmeat tbe mean 2 

SEM of thcc e q a h a t s  done in dupliate- A complete block of TNFu production was 

seeninthcprraaiceofTLCK 



Fis 23. Rok of protein LSiuwr and PLC in T.t-bdaced IGlp and TNFu mRNA 

apmrioi in THP-1 aclb. Cefis wae üeateâ with PBS (lane 1) or 100 nM Tat alone @ne 

6) for 4 houn, or prraertrd with inht'bitnrs ofprotein k h m  and PLC for 3 hours foilowed 

by tnitment with 100 n~ TU for 4 ~IOWS. ~ b t  induction of (A) iad TNFU 

mRNAs wu d c t a m i d  by RT-PCR and Southcm hybridintion. A and B: lane 1. d s  

treated with PBS; Lac 2. U73 122 (10 IiM) + Tlt; lane 3, H7 (10 riM) + Tlt; luK 4, HA (2.5 

CiM) + Tac IMC 5, Eû9 (10 pbl) + Tat. Both cytokine mRNA induction by Tat was inhi'bited 

by inbibitocs of PU: (Irne 21, protcin tyrosine ltinue qatle 4), and protcin lrinue A (lane 5). 



Fig. 24. Rdc of pmtein kinucr and LU: in Tat-indurcd &le apiyuion. TBP-1 

ce~wexetraUdwithPBSor1ûûnMTatdoacfbr l6hauq orpreiacubatedwithblockers 

of PLC (ü73122), PTR (HA), PKA -9) , or PKC 0 for 3 heurs each, foliowed by 

trastmnt with 100 nM Tat for 16 houn. ûittun supenmmm wae mdyzcd for L i e  by 

EUSA VJwr rrprrrent the mern + SEM of thre arpamWntr. Si@cant iabibions of 

LGlP induction by Tat werr notai with 9 compouadr except W. 



Fig. 25. Roie of pro* lduwr and P X  in Tat induaioa of TNFu ia bomiia 

m i w p b r g d d v e d  eck TEP-1 ceb were treatcd with PBS or 100 n M  Tat for 16 houn, 

or praiaaibitcd with U73122 (10 pMJ, EC7 (20 IiM), HA (2.5 pM), or H89 (10 CiM) for 3 

houn foîlowed by trritmant with 100 nM Ta for 16 houn- Coacentnaow of &le ia 

cultunaipaniuntrwacdetamiacdbgELISA~nhierrprrreatrtheman+SEMof 

three aqerham conducmi mtripticate. 



VI. DISCUSSION 

T b t ~ T . t p m t c l i d i n t h U d i d y i r t h t p r o d u a o f a t n n t ~ o f H I V - 1  

torg~~~~tinL72rmiao.adroftbo~~.adfiülkagdiTltptoteiiic 

A l t h o u @ t h t f i ü l ~ T i t i r t b e ~ r b u a d i n t l y a p r e n a l f O r m i n E n b e a r d ~  astop 

codon &Uowing tbe spîice domr p e m b  tbe apnioon of i 72 rmiao rad mncatd protein 

thaî cmrts mat ofGnctions of Tat protein. Several importaaî W o d  regions, such as the 

basic domria and u m  region, are inchidai in tb proteh T&ac regiom arc rrcpodble for 

~ a c u n l ~ t b r o u ~ l l t d i V l S i o n o f a c i t r t o y ~ r d d ~ ~ ( N & e t 4 L  

19%) and induction of cytokines in moue kria Qhilippon et al; 19W), ô i i  to the 

kWgrin a* (Vod et d 1993) and tmnaddon of the HIV gemme (Fehberg et d 

1991) u WCL Tai.= iaduar NF-UB rctMty h glu d h  wbai 

exîraduiady (Co- et ai. 1996). The M gme when e x p r d  in CAS induces e x p d o a  

of c y t o b  aich as TNF-p in monocytic md T iynipbocytic d lines (Buonaguro et 4L 

1992), TGF-fl1 in an utrocytic c d  lint (aipp et d 19932, and lL-6 in bnui d o t h d i i l  cdls 

( H o h  et aL 1994). In the praem rrseucb, arc demonrtnte tht cxogemm recombinant 

1. Sources of iilhimatory cytolrina in CNS 

Witbin h CNS, &le b p r h d y  pmduoad by rctintcd mimglia (bnm miaophages) 

(Loe et 4L 1993; S C b i  d d 1993). BIV-hktd m o c t o p ~ ~ 8  .Ise ~ U S C  hi@ 1- of 







2. Mechmi~m d T i t  inductioa o f ~ l r i o a  

Tk mccbrmai of tnni.ctintioa of Tat in HïV-1 gaae trrnsctjptioa brs bccn weli 

saidid. Binding of TU potem to the TAR denent in the LTR of HIV-1 gamme may k 

r&ed for advation of virai gene tnaicnption (WoeLn and Crothar, 1991; CJasn et aL 

1991; C o ~ e y d d  1990). Somrecentstudks bm rhowsdîbat TatstimiilrtionofRNA 

poiymaue II ir uio9rtod with Tlt-inducd phosphoryLtion of thia auymc ( P d  rad 

Rads, 19%). &owcvct, mccbhm(s) of Tat rtivition of cellular geacr ir unclear. In a 



thatNF-KB m r y p l i y a d i r c d r n d ~ ~ r d e i a T l t - i n A u d a c t i v r t i o n o f t h e c y t o b  

gautriarcriptiom~@okcdhilir~omudiuSplmiykb~firgaic 

-on of Ta (Buoruguro n d 1994). To biirtba dcmnhc mle of NF43 in Tat 

inductio~ of the qmkhc QIprrrsioa, TUaE, an iabiitor ofNF-icB rtintion tht p~~ 

IIcBcr nom being dggded by yct unideatified chymotrypsin-iike proteases, wu utüized. W e  









In thia rtudy, we d e m o m  tbit recombmiat Tati-* mduccd difserrntlll a t p d o n  of 

hfbmtorycytdtiacr Lie, I G 6 i a d T N F u m R N A ~ i n r h n n i n ~ p ~ e -  

d a i v c d d l i i i e ~ - I ) d ~ h m i r n ~ c d l b ~ ~ ) . ~ i D a s u a h t b e  

tratwcription led to hmaad produdona of all of tbrœ cytokines in TEiP-1 dis. Howcver, 

~ 3 7 3  a caild O* be indu& t~ p r ~ d l l ~ e  I G ~  p r ~ t &  whüe the ~ O I W  om-ip rid 

TNFu waa not dmrvai despite d B h d d  hcmsea in -. Tat induction of IGlB 

d T N P a w a s t o t l l l y b l o d a d b y i n ~ i r o f N F - a ,  ~ t b a t t h T a t ~ u c  

mediatedbyNF'-rB. Inrdditioa, Tatiaductionoftheqtokineswu dowmgdaml by 

iahibhcsofPtC.PKAradPTKbutnotPgC, aigges&ingtbitPLC,PRAudPTRmiyk 

asmchtd with Tat-induccd raivition of NF-WB by direaly or hdûedy phoqhoryiatiag . 
1- an inhibitor ofW-XB rctMty. Bccaue rtivrtion ofPLC, PKA or FTK ir a naih of 

ceilular rcccptor stimulation, Tat induction of cytokine arpmsbn may be a d u i a r  receptor- 

medi8ted tvent. The above chta indimîe that Tat m y  phy a rde in p a t h o g d  of AlDS 

danesitl by induchg influnnintnry cytokines in the CNS of patienta with AIDS. 
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