Eickbush Alignment

This is an alignment of 29 retroviral reverse transcriptase

sequences and is based on the Eickbush alignment reported in:
Xiong, Y. & Eickbush, T.H. (1990) EMBO J. 9, 3353-3362

The alignment is shown for residues 44 to 234 in the HIV-1 RT.

The role for certain residues in the HIV-1 RT is listed at the bottom

critical for protein

critical for function, s
external residues). This classification is based

on our genetic analysis and is reported in:
Wrobel et al. (1998) PNAS 95, 638-645
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EGKISKIGPENPYNTPVFATIZ KKEKDSTIZEKWRK
EGKISRVGGENAYNTPIFCIZEKEKEKDEKSOQOQWRM

HIV2Zrod EGQLEEAPPTNPYNTPTFAIEKEKEKDIEKNEKWRM

SIVmac
EIAV

HIV1
FIV

SIVagm

DGQLEEAPPTNPYNTPTEFATI KZEKEKDEKNEKTW®WRM

EGKISEASDNNPYNSPIFVIKEKEKSGHK K

L
M
M
M

R
R
R
K

W
W
W
W

EGKVEKRADSNNPWNTPVFEFATII KEKEKSGHK

EGKVGRAPPHWTCNTPTIVFCTIZKEKEKSGHK

VISNA
CAEV

KKKLGKAPPHWTCNTPIVFCIKEKEKSGHK

EGKISRVDPGNNYNTPIFAI KEKEKDEKNETWREK

SIVmnd
BIV

EGKISEAAWDNPYNTPVFEFVIKKIKGTGRWRM

LOAGHIIESNSPWNTPTIVFVIEKZEKEKSG®GHK

L
L
L
T
L
L
L
L
L

R
R
R
H
R
R
R
R
R
R
R
R

W
W
W
W
W
W
W
W
Y
W
W
W

SRV2
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LEAGHITE SNSPWNTPTIFVIEKZEKEKSSGHK

LAAGHIEPTNSPWNTPTIEFITIEKEKEKS®GS

SMRV-H

LEKGHIEPSFSPWNSPVFEFEVIOQEKEKSGHK
LEAGHITESSSPWNTPTIFVIEKEKEKSSGHK
LOLGHLEESNSPWNTPVFEFVIEKEKEKSGHK
LKLGHIDPSTSPDNTZPTIFVIEKEKEKSSGHK
ERLGHLEPSTSPWNTPTIVFVIZ KEKEKSSGHK

HERV-K
MPMV
MMTV

IAP-M

IAP-H
RSV
BLV

LOLGHIEPSLSCWNTPVFVIREKASGS
LEAGYI SPWDGPGNNPVEPVREKPNGA
LEAGHIEPYSGPGNNPVEPVEKEKPNGK
LEAGHIEPYTGPGNNPVFEFPVKEKANGT
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HTLVZ
HTLV1
MuRRS

LOLGILVPCQSPWNTPLLSVEKEKPGTSDYH®*P
RTFRIIVPCQSPWNTPLILPVPKPGTHK
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LDLGVLVPCRSPWNTPLLPVEKEKPGTDNDYRP
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LVDFRELNKRTQDFWEVQLGTIPHZPASEG

HIV1

LVDFRELNKATQDFFEVQLGTIPHZPASEG

HIV2Zrod L IDFRELNEKVTQDFTETIOQLGIZPHTPAG

SIVmac
EIAV

SIVagm
FIV

LIDFRELNRVTQDFTEVQLGTIPHZPASEG
LODLRELNKTVQVGTETISRGLPHPGG®G

LIDFRELNKLTEKGAEVQLGLPHZPASRG
LIDFRELNKOQTEDLAEAQLGLUPHZPGS®G
LIDFRKLNKOQTEDLTEAQLGLPHZPGS®G
LIDFRELNKLTOQDEFHEILOLGTIPHZPAS®G
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LODLRAVNATMVLMGALQPGLPSPVA
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LODLRAVNATMVILMGALQPGLZPSUPVA

LODLRAVNKVMVPMGALQPGLZPSUPVA

SMRV-H

LTDLRAVNAVIQPMGPLOQPGLPSPAM

HERV-K
MPMV
MMTV

LODLRAVNATMVILMGALQPGLZPSUPVA

LODLRAVNATMHDMGALQPGLZPSUPVA

LEHDLRPINEOQOMALEFGPVOQOQRGLPVILSR
LEHDLRAINNOQOMHLFGPVQRGLPLTLSA
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LHDLRAVNAKLVPFGAVQQGAPVLSA
VHDLRATNALTEKPIPALSPGPPDILTA
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IHDLRATNSLTIDLSSSSPGPPDLSS

VODLREVNKPVOQDIHPTVPNPYNILILSSILPP

VODLRLVNQATVTLHPTVPNLYTLLGILTLZPA

HERV-E
BaERV
GalLVv
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VODLREINKRTVDIHPTVPNPYNLILSTILIEKTP

VODLREINKRVQDIHPTVPNPYNLTLSSTLZPP

VODLREVNKRVEDIHPTVPNPYNLTLUSTTLZPP

VODLREVNKRVEDIHPTVPNPYNILILUSGLZPP
VLDYREVNKTIPLTAAQNOQHSAGTITLA
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KKKSVTVLDVGDAYFSVPLDEDFREKYTATFT

HIV1

KMRQITVLDVGDAYYSIPLDPNPFREKYTAEFT

HIV2Zrod K KRRITVLDVGDAYFSIPLHEDFRPYTAFT

SIVmac
EIAV

SIVagm
FIV

KRKRITVLDIGDAYFSIPLDEEFROQYTATFT

KCKHMYVLDIGDAYFTIPLDPEPFRPYTAFT

IKKQVTVLDIGDAYFTIPLDPDYAPYTAEFT

RKKHVTILDIGDAYFTIPLYEPYRQYTCZET

VISNA
CAEV

KKKHVTILDIGDAYFTIPLYKPYREYTTCET

KCKRITVLDIGDAYFSIPLDPDYRPYTAEFT

SIVmnd
BIV

ECEHLTAIDIKDAYFTIPLHEDFRPEFTATFEFS

QGYFKIVIDLKDCFFTIPLOQPVDOQEKREAEFS
QGYLKITIIDLKDCFFSIPLHPSDOQKREFAEFS
LNYHKIVIDLKDCFFTIPILHPEDRPYTFAEFS

SRV2
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SMRV-H

KDWPLIIIDLKDCFFTIPLAEOQDCEZ KEFAFT
QGYLKITIIDLKDCFFEFSIPLHPSDOKREFATEFS
KGWEIITIIDLQDCFFNIKLHPEDCKREATEFS
RGWNLITIIDIKDCEFEFFEFSIPLCPRDRPREAEFT
QDWKLITIIDIKDCFFSIPLYPRDRPRFAFT
RGWPLMVLDLKDCFFSIPLAEOQDREAFAFT
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IAP-H
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HPPHIICLDLKDAFFQIPVEDRFRFEFYTLSET
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TLAHLQTIDILRDAFFQIPLPKOQFQPYVFAFT
EOKWYTVLDLKDAFFCLEKLHPSSOQPTIZFATFE
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EDSWFTCLDLEKDAFFSIRLAPEROQKTLTEFAEFDQOQ
DYSWYTVLDLEKDAFFCLPLAPQSOQETLTFATFEFE
SYTWYSVLDLKDAFFCLRLHPNSOQPTLZEFATFE
SHPWYTVLDLKDAFFCLRLHSESOQLTLZEFATFE
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SHOWYTVILDLEKDAFFCLRILHPTOSOQPLTEFATFEFEE

ROKYKTTLDLANGFWAHPITPESYWLTAEFT
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IPSINNETPGIRYQYNVLPQGWEKGSPATLITFEFDQ
IPTVNNOQGPGIRYQFNCLPOQGWEKGSPTTITFEDQ

HIV2Zrod L P S VNNAEPGKRYIYKVLPQGWEIKGSPATITFDZOQ

SIVmac
EIAV

HIV1
FIV

SIVagm

LPSVNNAEPGKRYIYKVILPOQGWEKGSPATITFEFDQOQ
IPSINHQEPDKRYVWNCLPOQOQGEFVLSPYTIYOQ
LPRKNNAGPGRRFEFVWCSLPOQGWITLSPLTITYOQ

MLSPNNLGPCVRYYWEKVLPQGWEKTLUSPAVYDQQ
LLSPNNLGPCKRYYWKVILPOQGWEKTLZSPSVYOQ
VPSVNNQAPGKRYMYNVLPQGWEKGSPCTITFDQOQ
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IPAINNKEPATRFQWKVILPOGMLNSPTTITCOQ
LPSTNFKEPMOQRPOQWKVILPOQGMANSPTTILCQOQ
VPSPNFKRPYQRFQWKVLPQGMEKNSPTTLTCQ

HERV-K
MPMV
MMTV
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VPQOCNYGPGTRYAWKVLPQGFKNSPTTLTEE

GOTGQLTWMW>*PQETFEKNSPTTLED
GVTTOQYTWTOLPOREFKNSPTTITFEFS®G
GI SGOQLTWTRILPOQGFEFKNSPTTLTED
GNTGQLTWTRILPOQGFKNSPTTLTEFD
GLSGOQLTWTRILPOGEFEFKNSPTTLTED
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SSMTKILEPFREKOQOQNPDIVIYQYMDDILYVGS
NTAASILEETIZ KRNLPALTIVQYMDDLWVGS

HIV2Zrod HTMRQVLEPFREKANKDVIIIQYMDDTITLTIAS

SIVmac
EIAV

HIV1
FIV

SIVagm

YTMRHVLEPFRKANPDVTLVQYMDDTITLTIAS

KTLOQEILQPFRERYPEVQLYQYMDDTLZEFVGS
STLDNIIOQPFIROQONPOQLDIYQYMDDTIYTIGS
FTMOKILRGWIEEHPMIOFGIYMDDTIYTIGS

VISNA
CAEV

FTMOEILGEWIOQEHPETIOQFRTIYMDDTIYTIRS

GTVASLLEVFRKNHPTVQLYQYMDDLEVGS
TTTQKIIENIKKSHPDVMLYOQYMDDILTLTIGS

KYVAAAITEPVRKSWAQMYIIHYMDDTITULTIASG

SIVmnd
BIV

SRV2
SRV1

KYVATAIHKVRHAWKQMYIIHYMDDTITLTIAG

KFVAAAIAPVRSQWPEAYILHYMDDTITLTLATC

SMRV-H

TFVGRALQPVREKFSDCYITIHYIDDTITLTCAA

HERV-K
MPMV
MMTV

KYVATAIHKVRHAWKQMYIIHYMDDTITLTIAG

KFVDKAILTVRDKYQDSYIVHYMDDTITLTLAH

LYVOQOEALLPVREQFPSLILLLYMDDTITLTLTCH

IAP-M

LYVOQEALEPIRKOQFTSLIVIHYMDDTITZLTICH

IAP-H
RSV
BLV

LVVGQVLEPLRLKHPSLCMLHYMDDILTLTILAA

RALQEPLRQVSAAFSQSLLVSYMDDTITLYAS

OOLAAVLNPMRKMFEFPTSTIVQYMDDTITLTLAS

HTLV2
HTLV1
MuRRS

MOQLAHILOQPIROQAFPQCTILOQYMDDTITLTLAS

EALHRDLASFRAENSQVTLLQYVDDILTLTLAA
EALARDLOQKFPTRDLGCVLLOQYVDDILTLTLGH

HERV-E
BaERV
GalLV
FelV
MulLV
HSRV
role

EALHRDLTDFRTOQHPEVTLLOQYVDDTLTILTLAA
EALHRDLAPFRALNPQVVLLQYVDDILTLVAA-A
EALHSDLADFRVRYPALVILLQYVDDLILTLAA
EALHRDLADFRIOQHPDLILLOQYVDDLILTLAA

VOoOVYVDDIYZLSH

ADVVDLILZEKETITPN
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DLEIGOQOQHRTEKIEELROQHLLRWGLTTPDIZKTEKH
QENEHTHD KLVEQLRTEKLQAWGLETZPEZ KZ KM

HIV2Zrod DRTDLEHDRVVILQLKELLNGLGEFSTPDETZ KTFEF

SIVmac
EIAV

HIV1
FIV

SIVagm

DRTDLEHDRVVLOQLKEILILNSIGEFSUSPEEZ KTEF

NGSKKQHKELIIELRAILLEZKGEFETUPDDTIKTL

NLSKKEHKEZXKVEELRKLLLWWGEFETZPETDTIKTL

DLGLEEHRGIVNELASYIAQYGVEFMLPEDIKTR
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CAEV

DLEIKKHREIVEELANYTIAQYRVFTILPETEZ KHR
DYTAEEHEKAIVELRALLMTWNTLETZPEZ KIKY
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BIV
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VLQCFAQLKQALTTTGLOQTIAPEI KYV

KLGEDQQ
KDGOQOQ

SRV2
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VL OCFDOQOQLKOQOQELTIAGLHTIAPETZ KTI

AKACYAHIISCLTSYGLKTIAPDI KV

DS AEA
ETKDK
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KETLDYV
S S HDG
PTEEQ
PTNEE

SMRV-H

LIDCYTFLQAEVANAGLATIASDTIKTI
VL OCFDOQOQLKOQOQELTAAGLHTIAPETZ KV

HERV-K
MPMV
MMTV

VDEILTSMIOQALNKHGLYVVSTETI KTI
LOKAYPFLLEKTLSOQWGLQIATEZ KYV
LOKAFPMLVAELKOQWGLETASEZ KV

IAP-M

IAP-H
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BLV

LEAAGEEVISTLERAGEFTTISUPDI KYV

RSQCYQALAARLRDLGFQVASETI KT

LOOLSOQLTLOQALTTHGLPTISOQEI KT

HTLV2
HTLV1
MuRRS

LLLLSEATMASLISHGLPVSENKT

PSHETD
T TEEN

CWQGTEKRLLAELGEILGYRASAKTK KA
WPREQMLYSGTWRTVGIRCPRIEKTEKA

PTAVG
PTKIKA
PTYETD
A TRTE
TS ELD
DDPZKE

HERV-E
BaERV
GalLV
FelV
MulLV
HSRV
role

CTOGTRHLLOQELGEZEKGYRASAKEKA
CKKGTQKLLQELSKLGYRVSAKK KA

CLEGTKALLETLGNZEKGYRASAKIK KA
COOGTRALLOQTLGNLGYRASAKEK KA
HVOQOQLEKVFQILLOQAGYVVSTLZKE KS
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EPPFLWMGYETL
EPPYEWMGYKL
DPPYHWMGYZ&ETL
DPPFQWMGYEL
VPPYSWILGYOQL
EPPYTWMGYEL
GYPAKWLGZEFETL
RYPAKWLGYEL
EPPFHWMGYETL
EERVKWTIGTEFETL
QDPYTYLGEFOQTI
QDPYTYLGTEFETL
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HIVZ2rod Q K
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Q L

SRV2
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SEPFSYLGEFETL
STPFHYLGMOTI
QDPYTYLGTEFETL
YDNLEKYLGTHTI
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SMRV-H

QT
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MMTV
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SDTGQFLGSVYV
ADTGLVFLGSIKTI
EPGVQYLGYZ KTL
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IAP-M

IAP-H
RSV
BLV

QR

SQTPSPVPFLGQMYV
OQTPGQIREFLGOQVTI

HTLV2
HTLV1
MuRRS

QOTPGTIKEFLGOQOTITI

OQOLCQMELVYLRYTTL

OQOICRQQVCYLGEFEFTTI

HERV-E
BaERV
GalLV
FelV
MulLV
HSRV
role

QICQTEKVTYLGYTITL

QLCQREVTYLGYTLTL

QI CLQEVTYLGYSTL

QI CQKOQVKYLGYTLTL

EIGQKTVETFLGTENTI



