Protein Identifier: Q6NTF7

>sp|Q6NTF7 | ABC3H_HUMAN DNA dC->dU-editing enzyme APOBEC-3H OS=Homo sapiens GN=APOBEC3H PE=1 SV=3

MALLTAETFRLQFNNKRRLRRPYYPRKALLCYQLTPQNGSTPTRGYFENKKKCHAEICFINEIKSMGLDETQCYQVTCYLTWSPCSSCAWELVDFIKAHDH
LNLGIFASRLYYHWCKPQQKGLRLLCGSQVPVEVMGFPKFADCWENFVDHEKPLSFNPYKMLEELDKNSRAIKRRLERIKIPGVRAQGRYMDILCDAEV

Intro

Q6NTF7 is DNA dC->dU-editing enzyme APOBEC-3H a product of the APOBEC3H gene found on human chromosome 22. It is
a member of the cytidine and deoxycytidylate deaminase family, which take part in catalytic reactions of cytidine and use Zn?* as a
cofactor. It's got 4 recorded isoforms on the UniProt database.

The A3H-var/haplotype 2 exhibits antiviral activity against vif-deficient HIV-1.

After the penetration of retroviral nucleocapsids into target cells of infection and the initiation of reverse transcription, it can induce
the conversion of cytosine to uracil in the minus-sense single-strand viral DNA, leading to G-to-A hypermutations in the subsequent
plus-strand viral DNA. Selectively targets single-stranded DNA and does not deaminate double-stranded DNA or single- or double-
stranded RNA.

Exhibits antiviral activity also against T-cell leukemia virus type 1 (HTLV-1) and may inhibit the mobility of LTR and non-LTR
retrotransposons

Antiviral activity is neutralized by the HIV-1 virion infectivity factor (VIF), that prevents its incorporation into progeny virions by
both inhibiting its translation and/or by inducing its ubiquitination and subsequent degradation by the 26S proteasome.


http://www.uniprot.org/uniprot/?query=family:%22cytidine+and+deoxycytidylate+deaminase+family%22
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>pdb|3WUS|A Chain A, Crystal Structure Of The Vif-binding Domain Of Human Apobec3f
MEAMYPHIFYFHFKNLRKAYGRNESWLCFTMEVVKHHSPVSWKRGVFRNQVDPETHCHAERCFLSWFCDDILSPNTNYEV
TWYTSWSPCPECAGEVAEFLARHSNVNLTIFTARLYYFWDTDYQEGLRSLSQEGASVEIMGYKDFKYCWENFVYNDDEPF

KPWKGLKYNFLFLDSKLQEI [highest score, e-value]

>pdb|43J43|A Chain A, Crystal Structure Of The Apobec3f Vif Binding Domain
TFTFNFNNEPWVRGRHETYLCFTMEVVKHHSPVSWKRGVFRNQVDPETHCHAERCFLSWFCDDILSPNTNYEVTWYTSWS

PCPECAGEVAEFLARHSNVNLTIFTARLYYFWDTDYQEGLRSLSQEGASVEIMGYKDFKYCWENFVYNDDEPFKPWKGLK
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YNFLFLDSKLQEI [seond highest score, most identical,

>pdb|5HX4|A Chain A, Zinc-free Apobec3f Catalytic Domain Crystal Structure
MEAMDPHIFYFHFKNLRKAYGRNESWLCFTMEVVKHHSPVSWKRGVFRNQVDPETGRHAERCFLSWFADDILSPNTNYEV
TWYTSWSPCPECAGEVAEFLARHSNVNLTIKTARLYYFDDTDYQEGLRSLSQEGASVEIMGYKDFKYCWENFVYNDDEPF

KPWDGLDYNFLDLDSKLQET

>pdb|3VM8|A Chain A, Crystal Structure Of The Human Apobec3c Having Hiv-1 Vif-Binding Interface
RNQVDSETHCHAERCFLSWFCDDILSPNTKYQVTWYTSWSPCPDCAGEVAEFLARHSNVNLTIFTARLYYFQYPCYQEGL

RSLSQEGVAVEIMDYEDFKYCWENFVYNDNEPFKPWKGLKTNFRLLKRRL

>pdb|2KBO|A Chain A, Structure, Interaction, And Real-Time Monitoring Of The Enzymatic Reaction Of Wild
Type Apobec3g

TFTFNFNNEPWVRGRHETYLCYEVERMHNDTWVLLNQRRGFLCNQAPHKHGFLEGRHAELCFLDVIPFWKLDLDQDYRVT
CFTSWSPCFSCAQEMAKFISKNKHVSLCIFTARIYDDQGRCQEGLRTLAEAGAKISIMTYSEFKHCWDTFVDHQGCPFQP

WDGLDEHSQDLSGRLRAI

>pdb|2RPZ|A Chain A, Solution Structure Of The Monomeric Form Of Mouse Apobec?2
FKFQFRNVEYSSGRNKTFLCYVVEVQSKGGQAQATQGYLEDEHAGAHAEEAFFNTILPAFDPALKYNVTWYVSSSPCAAC

ADRILKTLSKTKNLRLLILVSRLFMWEEPEVQAALKKLKEAGCKLRIMKPQDFEYIWQNFVEQEEGESKAFEPWEDIQE



M-Coffee alignment result

MSA

T-COFFEE, Uersion_ll.ﬂ@.d62526? (2016-01-11 15:25:41 - Revision d&25267 - Build 587)
Cedric Notredame

SCORE=916

*

BAD AVG GOOD

*

sp |QBNTF7 | ABC3H 89

pdb | 3wWUS | A 90

pdb|4343]A 90

pdb | SHX4| A 99

pdb|3vME]| A 93

pdb | 2KBO | A 83

pdb|2RPZ|A 99

cons 91

sp|Q6NTF7|ABC3H  MALLTAETFRLOFNNKRRLRRPYYPRKALLCYQLTPONGSTP----- TRGYFENK--------
pdb|3WUS| A MEAMYPHIFYFHFKNLRK - - - AYGRNESWL CFTMEVVKHHSP VSW- - KRGVFRNQVDPE - - - -
pdb|4342|8a  ------- TFTENFNNEPW- - - VRGRHETYL CFTMEVVKHHSP VSW- - KRGVFRNQVDPE- - - -
pdb |5HX4| A MEAMDPHIFYFHFKNLRK - - - AYGRNESWLCFTMEVVKHHSP VSW- - KRGVFRNQVDPE - - - -
pdb | 3WMB|A s oo RNQVDSE- - - -
pdb|2KBO|A  ------- TFTENFNNEPW- - - VRGRHETYL CYEVERMHND TWVLLNQRRGFL CNQAPHKHGFL
pdb|2RPZIA oo FKFQFRNVEY - - - SSGRNKTFLCYVVEVQSKGGQAQA- - TQGYLEDEH- - - - - - -
cons

sp|Q6NTF7 |ABC3H  KKCHAEICFINEIKSMGLDETQCYQVTCYLTWSPCSSCAWEL VDFIKAHDHLNLGIFASRLYY
pdb|3WUS | A THCHAERCFLSWFCDDILSPNTNYEVTWYTSWSPCPECAGEVAEFLARHSNVNLTIFTARLYY
pdb|4347| A THCHAERCFL SWFCDDILSPNTNYEVTWYTSWSPCPECAGEVAEFLARHSNVNLTIFTARLYY
pdb |5HX4| A TGRHAERCFLSWFADDILSPNTNYEVTWYTSWSPCPECAGEVAEFLARHSNVNLTIKTARLYY
pdb|3vMa | A THCHAERCFL SWFCDDILSPNTKYQVTWYTSWSPCPDCAGEVAEFLARHSNVNLTIFTARLYY
pdb | 2KEO | A EGRHAELCFLDVIPFWKLDLDQDYRVTCFTSWSPCFSCAQEMAKFISKNKHVSLCIFTARIYD
pdb|2RPZ| A AGAHAEEAFFNTI-LPAFDPALKYNVTWYVSSSPCAACADRILKTLSKTKNLRLLILVSRLFM
cons EEE O EIR L B 35 SRR g DEEI DR g o B8 DB L3R

HWCKPQOKGLRLLCGSQVP VEVMGFPKFADCWENFVDHEKPL S FNPYKMLEELDKNSRAIKRR

pdb | 3WUS | A FWDTDYQEGLRSLSOEGASVEIMGYKDFKYCWENFVYNDD - - - -EPFKPWKGLKYNFLFLDSK
pdb (4343 | A FWDTDYQEGLRSLSOEGASVEIMGYKDFKYCWENFVYNDD - - - -EPFKPWKGLKYNFLFLDSK
pdb [ 5HX4 | A FODTDYQEGLRSLSOEGASVEIMGYKDFKYCWENFVYNDD - - - -EPFKPWDGLDYNFLDLDSK
pdb [3VMS | A FQYPCYQEGLRSLSOEGVAVEIMDYEDFKYCWENFVYNDN - - - -EPFKPWKGLKTNFRLLKRR
pdb [ 2KBO | A D-QGRCOQEGLRTLAEAGAKISIMTYSEFKHCWDTFVDHQG- - - - CPFOPWDGLDEHSQDLSGR
pdb | 2RPZ| A WEEPEVQAALKKLKEAGCKLRIMKPQDFEYIWQNFVEQEEGES -KAFEPWEDIQE--------

s gHg O 3 3= = g 33

LERIKIPGVRAQGRYMDILCDAEV
L

pdb | 3WUsS | A | [pe=====c=cccco=====-

pdb (4347 (A LQE--------=="---------- I
pdb | SHX4| A LOE----------remmrooo- I
pdb|3vMs | A [L===c=s=ccc=c=cc=s=====-=
pdb [ 2KBO | A | ipe===cccoccccoczooa- I
pdb [2RPZIA e






Expresso alignment result

T-COFFEE, Version_ll.ﬂﬁ,dﬁ?S?ST (2016-81-11 15:25:41 - Revision d625267 - Build 587)
Cedric Notredame

SCORE=95

*

BAD AVG GOOD
*

sp|QBNTF7|ABC3H @ 95

pdb | 3WUS | A : 05

pdb|4343]A 98

pdb | 5HX4[ A 98

pdb|3vma|A 93

pdb | 2ZKEO[ A 97

pdb [ 2RPZ] A = 85

cons : 9

SP|Q6NTF7|ABC3H MALLTAETFRLOFNNKR - -RLRRPYYPRKALLCYOQOLTPONGSTPT-- - -- RGYFENK------
pdb|3wWus|A MEAMYPHIFY FHFKNLRKAYGRNESW- - - - - LCFTMEVVKHHSPYV - - SWKRGVFRNOVDPE - -
pdb 4343|184 —------ TFTENFNNEPWVRGRHETY - - - - - LCFTMEVVKHHSPYV - - SWKRGVFRMNOVDPE - -
pdb | 5HX4| A MEAMDPHIFYFHFKNLRKAYGRNESW----- LCFTMEVVKHHSPV - - SWKRGVFRNQVDPE - -
pdb|3VMB|A e e e e e e RNOQVDSE - -
pdb 2KBO|lA 0 ------- TFTENFNNEPWVRGRHETY - - - - - LCYEVERMHNDTWVLLNQRRGFLCNG - - - APH
pdb|2RPZ|A ciiiaa-- FKFQFRNVEYSSGRNKTE----- LCYVVEVQSKGGQA- -QATQGYLEDE---H- -
cons

sp |Q6NTF7 |ABC3H  ----- KKCHAEICFIN- - - -EIKSMGLDETQCYQNTCYL TWSPCSSCAWEL VDFIKAHDHLNL
pdb 3wus|a e THCHAERCFLSWFCODDILS- - -PNTN-YENTWYTSWSPCPECAGEVAEFLARHSNVNL
pdb|4343|8 ----- THCHAERCFLSWFCDDILS- - -PNTN- YEVTWYTSWSPCPECAGEVAE FLARHSNVNL
pdb SH¥41a 0 ----- TGRHAERCFLSWFADDILS- - -PNTN-YEVTWYTSWSPCPECAGEVAEFLARHSNVNL
pdb 3vMejla 0 ----- THCHAERCFLSWFCDDILS - - -PNTK- YOVTWYTSWSPCPDCAGE VAE FL ARHSNVNL
pdb | 2KBO | A KHGFLEGRHAELCFLDVIPFWKLD - - -LDQD - YRVTCFTSWSPCFSCAQEMAKFISKNKHVSL
pdb ZRPZIA ----- AGAHAEEAFFNTILPA-FD- - -PALK-YNVTWYVSSSPCAACADRILKTLSKTKNLRL
cons L2 B A % R S N E A ek

SEéQGNTF?lABCSH GIFASRLYYHWCKPQOKGLRLLCGSQ - - VPVEVMGFPKFADCWENFVD - - HEKPLSFNPYKML
P A

3WUS TIFTARLYYFWDTDYQEGLRSL - - SQEGASVEIMGYKDFKYCWENFVYNDDE - - -PFKPWK - -
pdb|4343|A TIFTARLYYFWDTDYQEGLRSL - - SQEGASVEIMGYKDFKYCWENFVYNDDE - - -PFKPWK - -
pdb [5HX4|A TIKTARLYYFDDTDYQEGLRSL - - SQEGASVEIMGYKDFKYCWENFVYNDDE - - -PFKPWD - -
pdb|3vma | A TIFTARLYYFQYPCYOQEGLRSL - - SOEGVAVEIMDYEDFKYCWENFVYNDNE - - -PFKPWK - -
pdb Z2KEBO | A CIFTARIY-DDQGRCOQEGLRTL - - AEAGAKISIMTYSEFKHCWDTFVDHQGC - - -PFQPWD - -
pdb | 2RPZ| A LILVSRLFMWEEPEVQAALKKL - - KEAGCKLRIMKPQDFEYIWQNFVEQEEGE SKAFEPWE - -
cons e Eahs = S i i - e

5géﬂ6NTF?|ABC3H EELDKNSRAIKRRLERIKIPGVRAQGRYMDIL CDAE- - -V
JWUS | A

pdb[3wusfa e GLK- - - - YNFLFLDSKLQEI
pdb|4343[4 s GLK- - - -YNFLFLDSKLQEI
pdb|SHX4fA e GLD- - - - YNFLDLDSKLQE I
pdb |3VME[A e GLK- - - -TNFRLLKRR- - -L
pdb|2KBO[A e GLD- - - -EHSQDLSGRLRATI
pdbl2rRPZIA = e DIQE----------------



SWISS MODEL https://swissmodel.expasy.org/interactive/BrHg6c/models/

Oligo-State @ Ligands
MONGMER 1 X ZNZ A

1 x ZINC 10N
Ligand 1 in contact with: Chain A : H54, C85, C88
Global Quality Local Quality
QuEAN T M -273 GO,
cp B | Woss ] qf. ral\ A
ot ) W\ M
Al Atom I T T -0.79 " #
Sowvation Tl 0.95 5 1
Torsion R 271 )
Template Seq ldentity Coverage Description
awus.1.A 36.57% (. | DNA dC->dU-editing enzyme APOBEC-3F
Model-Template Alignment

£ Hodel 01]

HModel 01
Swus.l.EvgE

GMQE & QMEAN©
0.68 273>

Comparison L

Cmgubtricn, weih hees-seckerelarn Set of PDS. Sineciumes

B (5 B

g= NETIE=pryyrw: Cm

200

150



Predicted Local Similarity to Target

Local Quality Estimate

10+

08

0.6+

041

0.2}

0.0F

50

100
Residue Number

150

200



Normalized QMEAN4 Score
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* Name # Title

(] 5jj4.1.4  Maltose-hinding periplasmic protein,Single-stranded DNA cytosine deaminase

[} 4jdj.2.4  DNA dC-=dU-editing enzyme APOBEC-3F
[} 4jdj1.A  DNA dC-=dU-editing enzyme APCOBEC-3F
[} Jwus. 1A DNA dC-=dU-editing enzyme APCBEC-3F
[} 4j4j. 1.4 DNA dC-=dU-editing enzyme APCBEC-3F
[} 4jdj.2.4  DNA dC-=dU-editing enzyme APOBEC-3F
[} Jvow.2 A Probable DNA dC-=dU-editing enzyme APOBEC-3C
(.} Jvow.1.A Probable DNA dC—=dU-editing enzyme APOBEC-3C
J Jvm8.2.A Probable DNA dC-=dU-editing enzyme AFOBEC-3C
o 3vm8.1. A Probable DNA dC-=dU-editing enzyme AFOBEC-3C
[} 2mE5.1.A Probable DNA dC-=dU-editing enzyme APOBEC-3A
L 3wus. 1A DNAdC-=dU-editing enzyme APOBEC-3F
J Seww. 1A DNA dC-=dU-editing enzyme AFOBEC-3A
o d4rxn 1A DNA dC-=dU-editing enzyme AFPOBEC-3A

|55 55ww.3.A DNA dC-=dU-editing enzyme APOBEC-3A

Analysis of the Results

Critical evaluation of the model and of the alignments

Discuss a possible function for the protein
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