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LOS Algmes New MexiC

Or. Jann Nutter and
Dr. John LaMentagne
NIH-NIAID ALIDS Progrom
Bigg 31, Rm TAGD

8 April 1887

Dear John and John,

1 regret catening you up in tnese proplems Ot BUCN O DUsy time. YOu ®NOow Lnad
am genuinely concerned., enough so that I am ashing a small number of colleaguc:
a8 you con see, toO also study this letter anc send their comments to you. Fes.

free to have others aritique it.

For various regsons I hove purwued nuclevtlde aligoments ucruse the HIV geoomes
in tne dotubuse, even though our notions of consecrvation and voricoility nove
Pecome bumewhiutl set Lo Lerwme of yrot.tn sequences. ¥We say, for {uetlunce, Lhut
6AG is conserved, ENYV is variable, exgept for the conserved regions whnicn ofer
nope for...etc.,etc., The true varigbility of HIY has not struek us, I believe.
pecause the early sequences from LAV, 8M1€, BHS, KX82, and their relatives
waren 't tnat different. More recent sequences from the U.8. == ARY2 (3PF2) an2
COC4%1 ~-- Degin to ahow tne aiversity witnhin the aountry, q diversity 1 sna..
aryuw which begun bachk in the eorly 8€'w, und whihell wus cuneplcuous by 1983 o7
course the Africon HIV! sequences == MalL, ELI, wtc. -~ are sOmMewnot, differe~:

A mutatlon rote Por MIY has been estimgted thaugh o “crew” haws not Deen pPro-
posed: that muytation rate was stoted to be g minimum: between @.662 anc @.6e6C-
nueleotide sunstitutions per site per yeor for GAG, and between 6. 618 ars @ 60°
per site per year for ENY (nann, et.sl., Sclence 292, 1948-1333, 1886). 1 tnio-
that tne higher values are frigntening ond thaot they ore underestimates: we
osstimate the point mutotion rote for 94d ana POL to be at least 6.688 anc ocne”
genes, with exception of the INY gene, will be of that order, QbOUL §.9" suo-
stitutiens par nucleotide per year (LTR 48 leas). Thig rate nolds for 3rc DC$e
positions 8o the jgsue Oof selection and viobllity nwwd nat be roised now (TRoul
Whwr @ W w LhLug- Ltu bw sald ulony thuse linwe Ut Lhe appropt lute Vhrw ) . We nc.c
worked cut some preliminary “trees® aw yau whull see; while they show @xcep-
tional agreement witnh one anatner, we are still developing thewm for publicuti.
and ask thet they be treated confidentially for now. Temple Smith has just se”’
a fresn patcn, of wnien I inelude o ventative ENY tree.

A yuud wuy Lo veglo i by cumparing the ygross pulnt mututivoul uota gcruwe

the genome with the well-enaracterized Influenza A N3 gene. Fitcn and his
tneir @nalysis of thet systewm, cnoasing it for
isoclates going bock 86 years and for the

A copy of their pace”

colleagues regently publisned
the abundance of sequenee aaca ror
1ikelineoa tnat tne N3 gene 1is unger indirect selection.

{a enclosed.
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FOr MOw, wé Ore wiOfwing Of tne 2no pasze ROBLTIAN rALE ONd WPOM GMLING QoL -
qlxgnm'ntl tO determine the QMino QGclid SUDETITUTION rote per site (coaonr

per year. Tnis figure, pluced agulnet evllmuites Wf vucclne Jevelaopmenrt wi=e
snould predict Now mucn varigtion will eccur from the start of whe vaccing
davelopment TO 1Ts applicutiun. Again. tne fact that there ure some conservec

————— nnet se i<

regions in some af ine proteins cannct
optimism if, witn a hdgh mutuliun wnd
selection pressure, tne voarigtion is g

c

My {mmediate concern {is to reconstruct our pcr:.ntlan aof the wvirue ge it PRas
evolved. Consicer the tree ror GAD with respect to tne cluster of lesolates
XKnown as BM18., BNS, BMS8, PY22 aond BRU (LAY): becouse some of these were sicotes
to nave arisen from bDlood pooled Trom many patients, we (ixed our attention
initiglly over tne varigtion represented therein (tree lengtn of 18 er so).
Last 3pring, new swquences cume furwurd und we Lbecume underslundably focussec
upon envelope varigtion. constructing the notion of A3 covservation - ENV
varigtion: there 18 much truth to this from o comparative point ef view, but

the constructisn laft o= ife weuld woefully mislead us agbout the full varia-

tional potential or process wnicn is unfolaing vefore us.
.
With these trees., OUr Perspective myst cnange to some reqlizgtiocn tnat tnere
is no "monovirus” B0 to speak, and that even the HIV1 = MIV2 dgichotomy is
merely o temporary construct. If we erF 1A this Fegord, Lt seems = would
nevertneless err in tne rignt direction. we have tree lengths of 208 - 369
for HMIY] in 1883, This theoretical proposition nas as ite clinical correlate
the isolation of “lipraries” of distinet genotypes from inaividual potients
e (Honn ond undouotedly Others). We NAve NOT seen in TN BEQUENCES TO dALe any
overt sign of recomoination but we sertainly should expect sucn. We migne
sk Lf Lhe discreponcies reported about neurolegical phenomwna in tne recent
scimnce orticle stem from virgl varigtion. Surely we snould not place muca

empliunie upun wpldemlulogleul mudels wtileh leuve wul Lhe wmeryence of New

forms. v
The question is bound to come up, could tne variation be gn artifact of

culturing aena cloning? The trees SNow slignt evigence of tnat for tne ME cel.
"o puLent adgn of unnutlurulness, Beqtrice

ang more recently wit:

grown viruses but otherwisw there is
Hahn has eddressed this question in her variation paper,
eapur imewnis designed specifically for thaot isgue; she should regort those

results which argue that tnhe varigrion is in vive...is natural for the mosT

“part.

Pleusw it me hear your thougnts and oriticisms. In tne meontime, Tewmple Smit”

is generating intriguing enalyses wnicn we can report SGON.

Sincerely.

(evad & L4~7¢«s

Gerald Myoers
Theeresieal Oivisien
T-16, m3 K714
B68 -G80-0080

tnal: data
Cy: 6. Bell, W. Fitgh, W. ®0Qd,
B. Hahna, M. Martin, A. Repsen,

M. Teain



Addendum for Lamontagne. Nutter, RaDson, Martin, Be.l, Smitn only.

.

Literally a "double froud® tOoOK place when the HE cell-derived i180lates --

-odmm  §oaa. -  eas se s -
-

HXB2, BH1G, BHS, BN, nxX@3, FPvE: {(Mussing) == wsrs Vsclorsa 3 ™
4) indepengent from LAY (BRU) and 14{) derived from blood pooled from severs.
patients. The propability of @itner ecsount Being true 4. ver

by tnis analysis, and I predict tnav it will become smqgl.ec with eacn u.s.
jsolate sequenced in tne future. we did not set out to clarify thnis aispute:
tne conclusion is inextricavly connecied to tne onglysis Oof varigtion wnicH we

have pursued. Unaoudtedly otners willl Luhke Lhie suewe paLll, swe LNe some piclure

¥ ¥S©Yy @mQll

The total branch leagtn over tne “gluster® which helds for every tree dcross tne
genome, every bDase position, is aveut 26 te be semwervd te @ nearwst distance
of 48 from BNS to $F2 and COCAB1, the ether U.3. isolates. The time over tne
ciuster 48 in =moawns, «s one would expect. Whot ore the choncee that the

rrencn and tne Americons would lfwolatw twyu relutives == Liwy mustl have tud u
proximgte ancestor == 0y ohance? Call thw eneestor "nede 13° (POL trwe) aof
n"pre-BRU". wWe are ANGlyling over 8064 nucleotides manifesting over 14066 sites c°
substitution (say a 3% error Dy randea walk?) and we heve all the distinctly
gifferent Droncnes DeTEre® us whish Toous sttention u
recent cerivatives of a single caxonemic entity. The eonly yuestion o De asreq.
as 1 see it, 18 whnetnher the Frenen mignt have aoquired BRU from the BH stocss.

SN wne "sluscer®, ine

oy
[

when Robson and Martin drew ottentiva tw the Lwo shured rustriction witew
peculiar ©o LAY and the M9 =cerived group, the fact That those were eniyme
cleavage sites wos insidentol thwy ware eswalng auly a fruction of the snorec
"uniquenesses” whieh the parsimony progrem ilntegrutes over 30 tO Speak.
Ultimataely, theugh, 1t is the g@stonisning and unforeseen varigtion of tne
virus which exposes the fruud.(1ln peswing, ww should be cgutious, I tnink.
apout ealling isoletes “maition™ wnich were taxen from tnaiviauals of maltic
origin who were residing in the U.3., o9 was the cose for wMJ) ond RF. anecc
we sNOUld De able to precisely place sequences in space and in time.)

vyeu ere @1l in @ better positien te Jjudge tnis matter since I nave peen ou:l
of science for owhile, but 1 suggest that we nhave paid for this deception .7
more than thne ueual ways. 3cientifie fraudulence clweys costs Numanity --

mandel 's swestpec cata er Mmillikan's oil drc2a cata being posnible exceprions
but here we have been cgditionally misdirecied with regerd to the extent o
varigtion af tne virue, wnien e ean 11l afford guring tne dog aays oY on eo.-

demic let alone during halayon timss.

nere will be realizatioas == 1t '8 nars

Coviously when we present the crees, t
incterwsct 19

to ovoid, impessinle te disguise even if we chose Lo GO 80. My
in analyzing the varigtion, Byt I nave no trouble witn ealling whe Gluste-
what 4t is. I‘m not alose to NIN as moetl of yuu mcw, thus 1 am mOET CONCe "W
GLOUT YyOour GFwRwerdnesses given the situatien. If I can nelp in eny way BNOC %
of esuppressing the variotion data, which { sew ne etner way of presenting
plegee leot Wme KMNow, Terple, of gourse, wyst have nis own say. It wouwld not
liagve been fair fOr me® To hove invelved him without flgentifying the sequences
and slerting nNim <o Tne 1lpxtl-ttnn-. theugh he would NAVEe QGuUiskly Suughs v

witheut prewpting, es ethers will.
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at g given gite, summarired {n the fourth angd :ﬁft: :o?:;;:él;o‘:i:tgtuz;:
fnf?.c;ionltnct H1v incurs as mucn or more point MUTAtion 10 a few vo;rx e
Influenza incurs in 36; tne rate of multiple substitution per substitution
site is especially telling. The mutetion rote for NS was determined to ;. a4 an-
substitutions per site per yeor, thus we ean anticipate that HIY is ﬁ&t;; g
much faster or, more correctly, varying much fgster. Also, the Influenza :ﬁg
for tne NS gene ia very slender. and the guthers regsong o ree

-~

'
is under-ingirect or poesitive selection (the oldtxm-rt‘e:;{o;uzzzz;at:::nX?
effect for Francis Ryon). Drift. then., typleally offssts voristion unless the
direct selection 18 weok, or balancing selection., which I think miy be nappen.--~
nere, is going on. Thus the HIV tree is not going to be slender but insteac o

e 4

very buishy. This, @8 much o8 the mutation rate, is a matter of utmost concerr

The question of wheiher these diverse sequences are all viable is important

in onw sense, but in ocnother ~- a Darwinian sense ~-- the varictian 1£|.1f
deserves some respect. The work of Lurig and Delbruck, as emplified by Les

and Couleon, urgued tnat variation would go £o infinity under nonselective
conditions. Indirect selection undoudbtedly Nolde down variation and it is
elear that not much of that 48 going on. The molecular monifestation ef this
state of tepid selection, if I interpret correctly, is the frequency with wnicn
multiple substitutions are found at sites of variation. when Hahn saw the .
wMJ isclates evolve ingependently rather than sequenticlly, I believe she
observed the misrecesmic version of wnat tne trees macroscopically represent,

IR ey v [y
anag, 5@\“‘6‘7' wNat e ==‘0 Timace e S

$-
P
[4]

y wi iy
Eneugh of the melencholy. I aligned sequences which had few gape or insertions
and Temple $mith of the MBCRR (Dana Faroer Cancer Institute st Marvard) using
Swafford's code (U. of Illinais Museum of Natural History) eranked out trees
from which mutatien rutes could be deguced. I'll bring many of theee with

me to show you on April 23, but for now consider the trees for QAG and POL 3rg
base positions (enclosed). The nucleotice substitution rate per site per yeor
is aobout §.01, cgepending upon the estimate of the time of divergence from noces:
this figure won't be that sensitive to errors of 2 « 3 years ...it's going
to be higher than Influenza by o factor of 16- 2§ (point cnhanges enlyg and
higher than Hahn's figures oy ® to 23-fold.

Laen tree preswwnes @aximus warsimuny == t0 yield tne tree of minimum length
whieh weuld be Tewest shenges. Branch lengths then are base sudstitutions whi:z-
eonnect taxenomis entities by the least path, Even 80, the distances grow
auickly. To illustrate, $F2 (ARV2), @ 3an Francisco isolete, was already

S - & mutational years owoy from tne MTLY=III/LAY group in 1883 ond 7 - 8
years ewoy from the Africen ELI ond mucn furtner from the Afriecan MAL. The U.S.
viruses are $P2, CDCAS! and the cluster that was HTLY-III/LAV originally. In
GAG we see that COCAB1 is &4 - § vears oway from 3F2 in 1843. wMJ in the GAQ
tree looks Like @ U.3. virus ond indeed it was token from g Miami ehild who
was Haitien by dwscent. The so-called MGitian isoldtes may represent “Amaricon”
viruses. Ahead you'll see trees with NYS, 28, Z3 and RF wich will show more o
the Afrisen - American sunnestlons. This gpproacn will uncoudtedly plece virao.
sequenses in spoce and time with gregt precisien, ynderstanding that @ sequence

is like a fingerprint, a genetic fingerprint.

Talking witn Temin, I realize tne inadequacies of tnis approach for explaining
the molecular mechanism ef MIV mutation (tnough I tnink it effers some elues )
however Lhis is the very bDest gpproacn rer estimating the variation of the

virue @e it will dictute the evolution of tne eploemic. Iome experiments woulc
Nelp. wWhen we mwet, we 0Gn dieouss tnose end I°1ll tell you wnat we're doing o

refine end test the analysis.



