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INTRODUCTION



LINC FINGERS

Zinc fingers are small protein structural motifs in which zinc
plays a structural role contributing to the stability of the domain

IMPORTANT RESIDUES

- Cysteines

- Histidines

- Hydrophobic core

- Theones that bind nucleic acids

One of the most abundant and versatile DNA-binding motifs
found in eukaryotes




[INCFINGERS

STRUCTURAL DIVERSITY
FUNCTIONS
- Replication in many cases it
- Transcription involves nucleic
- Translation acid binding

- Proliferation
- Mediate protein-protein interaction



STRUCTURAL CLASSIFICATION OF ZF

8 fold-groups

C2H2 like 1 5 Zn2/Cysé
Gag knuckle 2 6 TAZ2 domain
Treble clef 3 7 Zinc binding loops

Zinc ribbon 4 8 Metallothionein



SIRUCTURAL CLASSIFICATION OF ZF

a-helix + 2 B-strands

C2H2 like . .
Zinc ligands: 2 zinc knuckle + 2 C-ter end of
a-helix
1tf6D
B
Short helix + 2 short 3-strands l
&
Gag knuckle L : [ 2
g Zinc ligands: 2 zinc knuckle + 2 at both ends %
of the short helix N
1a1tA2
zinc: orange primary 3-strands that neighbor the knuckle: purple
helices: cyan other B-strands: yellow
Krishna S. Structural classification of zinc fingers: SURVEY AND zinc knuckle connecting the two B-strands: red loops: light green

SUMMARY. Nucleic Acids Res 2003;31(2):532-550.



SIRUCTURAL CLASSIFICATION OF ZF

a-helix + 2 B-strands

Treble clef Zinc ligands: 2 zinc knuckle + 2 N-ter end of
a-helix
— V\
2 B-hairpins (4 B-strands) - 'J
Zinc ribbon .
Zinc ligands: 2 in each - hairpin " G
1b55A
zinc: orange primary 3-strands that neighbor the knuckle: purple
helices: cyan other B-strands: yellow
Krishna S. Structural classification of zinc fingers: SURVEY AND zinc knuckle connecting the two B-strands: red loops: light green

SUMMARY. Nucleic Acids Res 2003;31(2):532-550.



STRUCTURAL CLASSIFICATION OF ZF

. s
1 or 2 a-helix [ IA"
\ 7/ N

NS & ©
Zn2/Cy56 Zinc ligands: 2 from a helix and 2 from a loop ﬂg}{\ ;
They can bind 2 Zn atoms 2hapC

2 a-helix
TAZ2 domain
Zinc ligands: 2 in each a-helix termini
1f81A2
zinc: orange primary 3-strands that neighbor the knuckle: purple
helices: cyan other B-strands: yellow
Krishna S. Structural classification of zinc fingers: SURVEY AND zinc knuckle connecting the two B-strands: red loops: light green

SUMMARY. Nucleic Acids Res 2003;31(2):532-550.



STRUCTURAL CLASSIFICATION OF ZF

Not incorporated in secondary structure N | c
elements /
Zinc binding loops Ei(
Zinc ligands: at least 3, very close to each | 3
other \‘f‘

Cysteine-rich loops (60-70 residues)

Metallothionein They can bind a variety of metals (e.g.

cadmium, zinc, cobalt)

zinc: orange primary 3-strands that neighbor the knuckle: purple
helices: cyan other B-strands: yellow
Krishna S. Structural classification of zinc fingers: SURVEY AND zinc knuckle connecting the two B-strands: red loops: light green

SUMMARY. Nucleic Acids Res 2003;31(2):532-550.



(2HZ FINGER FAMILY

DNA First discovered in the transcription factor Il1A

(Xenopus laevis)

Zn TFIIA

R Basic features

- Repeated 28 - 30 aa sequence
- Important residues:
- 2 conserved cysteines
- 2 conserved histidines
- Hydrophobic residues
- Side chains from the a-helices interact

PDB101: Molecule of the Month: Zinc Fingers [Internet]. RCSB: PDB-101. 2021. Available from: M
https://pdb101.rcsb.org/motm/87 W I t h D N A/ R N A



SIRUCTURAL FEATURES OF C2HZ ZINC FINGER FAMILY




RESIDUES

CONSENSUS SEQUENCE

ZX, ,-Cys-X, ,-Cys-X,-Z-XZX,-His-X, -His

In the case of Xfin

-Leu-X, ,-Cys-X, ,-Cys-X,-Phe-X.-Leu-X,-His-X, .-His

Hydrophobic core

31 st Zinc finger from Zinc finger protein Xfin (Xenopus laevis)
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FOLDING PATHWAY OF ZINC FINGERS DURING ZINC BINDING

1 Coordination of conserved Cys
residues

Hydrophobic collapse and
2 formation of B-hairpin stabilized
by H bonds

3 Coordination of Zn(ll) to the
N-terminal His residue

4 Binding of Zn(ll) to C-terminal
His residue

Padjasek M et al. Structural zinc binding sites shaped for greater
works: Structure-function relations in classical zinc finger, hook and
clasp domains. J. Inorg. Biochem 2020;204:110955.
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ZINC BINDING

Importance of the chemical properties of the amino
acids binding to the Zn

Cysteine residue requires ionization of the
SH R-SH group

+ O
H,N
(@]
O : [
HsN —CH -C —OH

b
Histidine residue requires ionization of the é

imidazole ring NH
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RESIDUE CONSERVATION



METHODOLOGY

Transcription factor IlIA (Xenopus laevis) Orthologs
° Homo sapiens ° Saccharomyces cerevisiae
° Mus musculus ° Candida albicans
° Rattus norvegicus e Arabidopsis thaliana
. Ictalurus punctatus

MSA

Residue conservation

ZX, -CysX, ;-Cys-X;-Z-X-Z-X,-His-X, .-His


https://www.uniprot.org/taxonomy/7998
https://www.uniprot.org/taxonomy/3702

TRANSCRIPTION FACTOR [I1A (Xenopus laevis)

Zinc fingers

MAAKVASTSSEEAEGSLVTEGEMGEKALPVVYKRY ICSFADCGAAYNKNWKLOAHLCKHT
GEKPFPCKEEGCEKGFTSLHHLTRHSLTHTGEKNEFTCDSDGCDLREFTTKANMKKHENREH
NIKICVYVCHEFENCGKAFKKHNQLKVHOQEFSHTQOQLPYECPHEGCDKRESLPSRLKRHEKV
HAGYPCKKDDSCSEVGKTWTLYLKHVAECHQODLAVCDVCNRKEFRHKDYLRDHOQKTHEKER
TVYLCPRDGCDRSYTTAFNLRSHIQSFHEEQRPEVCEHAGCGKCEFAMKKSLERHSVVHDP
EKRKLKEKCPRPKRSLASRLTGYIPPKSKEKNASVSGTEKTDSLVKNKPSGTETNGSLVL

DKLTIOQ



MSA TRANSCRIPTION FACTOR [11A

001 sp|QB4MZ4|TF3A ARATH MAEEAKVDVKTSAKKDIRNYLCQYCGI E 001 sp|Q84MZ4|TESA_ARATH c c K H H g e RT
002 sp|P03001|TE3A XENLA e eI M 002 sp|P03001|TE3A XENLA c c L H C c -Q
003 Sp|P79797|TE3A ICTPU - = = = = = = = = = = = = = = = = = = = = = = = = = = N 003 sp|P79797 | TF3A_ICTPU ¢ ¢ o L H o e KL
004 sp|Q8VHTS | TE3A_RAT P S SV P T S MEP G 004 sp|Q8VHTS|TE3A RAT c c Lk H c c -M
005 Sp|QBVHT7|TE3A MOUSE - - = = - = = === = = = = = = = = = = = — - - MEP G 005 sp|Q8VHT7 | TE3A MOUSE c c L B H a8 -M
006 sp|P39933| TE3A_YEAST el MGGEVLNNEGMP L 006 sp|P39933| TE3A_YEAST c c o [ H c c -M
007 Sp|OSIKLG|TE3A CANAL = = = = == = === = = = = = = = = = = = = = = = = = L 007 sp|Q59KL6| TE3A CANAL @ 2 o I H dl - @ -M
008 Sp|092664|TE3A HUMAN - = = = = = = == = = = = = = = = = = = = = = = MD P s 008 sp|Q92664| TE3A_HUMAN c c L H c c -M
001 sp|Q84MZ4|TE3A ARATH DD c P - As BsfE ¢ 001 sp|Q84Mz4|TE3A_ARATH G| c -TEEK NOCRvVE b------------
002 sp|PO3001|TE3A XENLA 5 c N HE Hpy I4PpF  C 002 sp|P03001|TE3A XENLA T C -SYRT H S F E--------= ===
003 sp|P79797|TF3A_ICTPU - - c 2 il - Hr Bofr ¢ 003 sp|P79797 | TE3A_ICTPU R c -rxMT H =l E- - - ---------
004 sp|QBVHTS | TESA_RAT -P c a - Hr B ¢ 004 sp|QBVHTS | TE3A RAT D c -Ty[ET B s
005 sp|Q8VHT7 | TE3A MOUSE =2 = N i - T Rlofr ¢ 005 sp|Q8VHT7 | TE3A MOUSE D c -TYET H s [ R —
006 sp|P39933| TE3A_YEAST ST c P o Ho R ¢ 006 sp|P39933| TF3A_YEAST v clpl MSFSR H 18 EEDIP--LELKYK
007 sp|Q59KL6| TE3A_CANAL 5= c P - s Ry ¢ 007 sp|QS9KLG|TE3A CANAL i cB| GKEFAK H BI® DGNIPDDLLKETE
008 sp|Q92664| TE3A_HUMAN AP c A H 4T R b1 |3 008 sp|Q92664| TE3A HUMAN D € -TY®T H s b3 E---=--=-=-=====
001 sp|QB4MZ4|TE3A ARATH - B H RE TH F ¢ c v H 001 sp|Q84MZ4|TE3A ARATH - - - R EV G B - - BV
002 sp|P03001 | TE3A XENLA R H o [ E = T 6 c T H 002 sp|P03001|TE3AXENLA - -- R EV ¢ 5 val bt
003 sp|P79797 | TE3A_ICTPU B a = [ 5 - e c s H 003 sp[P79797|TF3A ICTPU - -- R FI P4 B val KL
004 sp|QBVHTS|TE3A RAT B H = S 1 =\ e c T H 004 sp|Q8VHTS | TE3A RAT N P4 B vl RM
005 sp|QBVHT?| TFAAMIOSE ¢ K E 4L RES Ik E C c T H 005 sp|Q8VHT7 | TE3A MOUSE --- R EV G H v 5 RM
006 sp|P39933| TF3A_YEAST c.E = H = [ E F e e T a 006 sp|P39933|TF3AYEAST ISD Q LV 2 X pef¥ RL
007 SpICSIKLEITEIASCANAL ek B H H SK E - ic c s H 007 sp|Q59KL6|TE3A CANAL VKK E LL N v  DEM sL
008 sp|Q92664| TE3A_HUMAN €K B H H T [l EIc c T H 008 sp|Q92664| TE3A HUMAN plgis - N - G B vEl XM
001 sp|Q84MZ4|TE3A ARATH N RDKDNTGLGD CE@BEJPDKEKSGSG € GN 001 sp|Q84MZ4|TE3A ARATH B -
002 sp|P03001|TE3A XENLA % I - - - - - - - - - c XH 002 sp|PO3001|TE3A XENLA & y
003 sp|P79797 | TE3A_ICTPU H cPlls - - - ------ c KK 003 sp|P79797 | TE3A ICTPD % N B
004 sp|Q8VHT8|TE3A RAT N CLEA - - - - - - - - - C KH 004 SPIUMT5|7F3A_RAT R A L
005 sp|Q8VHT7|TF3A MOUSE N L R (4 KH 005 SpleVHT7ITF3A_.}mSE R A L
006 sp|P39933|TE3A_YEAST T chal- - - - ----- c KH 006 5p|P39933| TPAA-YEAST Z et
007 sp|Q59KLG|TE3A CANAL T chlm - - - - - ---- € KH =
008 sp|Q92664| TE3A HUMAN N cElgy- -------- c KH 007 splUoJKEG] TEIACCARAL K =0

® 4, 008 sp|092664| TE3A_HUMAN H villv
o s o) Kovvers:cHEg EmoRo Re: ol Loy 01 piconmress o
003 sp|P79797| TE3A_ICTPU R . e cofd ¥ K B - [/ R e SV E.ail Slinannis
004 sp|QBVHTS|TE3A RAT = EEETEE e cGfg F s B [ Hu3 EpARIIS 1) TESTETRG
005 sp|QBVHT7 | TE3A MOUSE R cold F s B Mz - - - - - 004 sp|Q8VHTS|TE3A_RAT

o 005 sp|Q8VHT7 | TE3A MOUSE

006 sp|P39933| TE3A_YEAST B ---tfle i rd----- cNfy F ¥ H Il rPEVENTP P o
007 sp|Q59KL6| TE3A_CANAL R . L R cNjqd F s H H --GSPA 906, SPIESI0ISITEIASYEAST
008 sp|0Q92664 | TE3A_HUMAN Brose i cioEl--------- cold F s H fec------ 007 Sp1QBIKLS | TEAACCANAL

008 sp|Q92664] TE3A_HUMAN



SEQUENCE ALIGNMENT OF ONE ZINC FINGER DOMAIN

sp|Q8VHT7 | TF3A MOUSE FVCDYEGCGKAFIRDYHLSRHVLIH
sp|Q8VHT8 | TF3A RAT FVCDYEGCGKAFIRDYHLSRHILIH
splQ92664 | TF3A HUMAN FVCDYEGCGKAFIRDYHLSRHILTH
sp|PO3001 [TF3A XENLA FPCKEEGCEKGEFTSLHHLTRHSLTH
sp|P79797|TF3A ICTPU FACDR--CDKTEFCTRCQLTRHNLSH
sp|P39933|TF3A YEAST FOQC--DKCAKSEVKKSHLERHLYTH

sp|Q59KLo | TF3A CANAL YKCTVEDCDKAFFRKSHLETHIVSH

sp|Q84Mz4 | TF3A ARATH FTCYVDDCAASYRRKDHLNRHLLTH

-Z-X, ,-Cys-X, ,-Cys-X;-Z-X.-Z-X,-His-X, .-His



PRHYLOGENETIC TREE

_Esp]QSVHT7|TF3A_MOUSE
sp|Q8VHT8|TF3A_RAT

sp|Q92664|TF3A_HUMAN

sp|P03001|TF3A_XENLA

0.11

sp|P79797|TF3A_ICTPU

sp|P39933|TF3A_YEAST
| sp|Q59KL6|TF3A_ CANAL

sp|Q84MZ4|TF3A_ARATH



SIRUCTURE



METHODOLOGY

31 st zinc finger domain from XFIN Homologues

STAMP

Structural alignment and superimposition



METHODOLOGY

PDB ID

1znfA

2ytrA
2emkA
2emmA

2yrjA

2ytpA

Protein

31 st zinc finger from XFIN (Xenopus)

C2H2 type zinc finger of human ZNF347 (human)

C2H2 type zinc finger of human ZNF 28 homolog (human)
C2H2 type zinc finger of human ZNF 95 homolog (human)
C2H2-type zinc finger domain from ZNF473 (human)

C2H2 type zinc finger of human ZNF484 (human)

Length

27
46
46
46
46

46

Zinc finger
position

2-24
13-35
13-35
13-35
13-35

13-35



SEQUENCE ALIGNMENT

XFIN xenopus
ZNF347 human
ZNF28 human
ZNEF95 human
ZNF4°73 human

ZNF484 human

Hydrophobic His Cys

GSSGSSGTGEKPYKCNECGKAEFSQTSKLARHOQRIHTGEKPSGPSSG
GSSGSSGTGEKPYECKECGKAFSQTTHLIQHORVHTGEKPSGPSSG
GSSGSSGTGERPHKCNECGKSEFIQSAHLIQHOQRIHTGEKPSGPSSG
GSSGSSGTGEKPYRCGECGKAFAQKANLTQHOQRIHTGEKPSGPSSG

GSSGSSGTGERHYECSECGKAFARKSTLIMHORIHTGEKPSGPSSG



STRUCTURAL ALIGNMENT

XFIN xen - —-—————————-- YKCGLCERSEV
ZNF347 hum GSSGSSGTGEKPYKCNECGKAES IHTGEKP--S———-- GPSSG—---
ZNF28 hum GSSGSSGTGEKPYECKECGKAES
ZNF95 hum GSSGSSGTGERPHKCNECGKSET
ZNF473 hum GSSGSSGTGEKPYRCGECGKAFA
ZNF484 hum GSSGSSGTGERHYECSECGKAFA

N J

.

a-helix




SUPERIMPOSITION

beta strand

alpha helix

1znf



METHODOLOGY

PDB ID

laayA
2prtA
1ubdC

2gliA

Protein

ZIF268 zinc fingers (mouse)
Wilms Tumor Suppressor Protein Zinc Finger Domain (human)
Human YY1 zinc finger domain (human)

Five-finger GLI (human)

Length

90
119
124

155

Number of ZF



SEQUENCE ALIGNMENT

ZIF268 mouse
WT human

YY1 human
GLI human

ZIF268 mouse
WT human

YY1 human
GLI human

ZIF268 mouse
WT human

YY1 human
GLI human

Zinc fingers

———————————————————————————————— RP FMCAYPGCN---KRYFKLSHLQMHSR KH
————————————————————————————————— T IACPHKGCT---KMFRDNSAMRKHLH TH
E TDCRWDGCSQEFDSQEQLVHHINSEH ITHGERKE FVCHWGGCSRELRPFKAQYMLVVHMR RH

———-RP YACPVESCDRRESRSDELTRHIRIH TGOKPFQC--RICMRNEFS-RSDHLTTHI RTHT
TGEKP YOCDFKDCERREFSRSDOQLKRHORRH TGVKPFQC--KTCQORKEFS-RSDHLKTHT RTHT
—GPRV HVC--AECGKAFVESSKLKRHQLVH TGEKPFQCTFEGCGKREFS-LDEFNLRTHV RIHT
TGEKP HKCTFEGCRKSYSRLENLKTHLRSH TGEKPYMCEHEGCSKAFSNASDRAKHON RTHS

GEKP FAC--DICGRKFARSDERKRHTKIH LR
GEKP FSCRWPSCOKKFARSDELVRHHNMH —-
GDRP YVCPEDGCNKKFAQSTNLKSHILTHA -
NEKPYVCKLPGCTKRYTDPSSLRKHVKTVH G



SEQUENCE ALIGNMENT

ZIF268 mouse
WT human

YY1 human
GLI human

ZIF268 mouse
WT human

YY1 human
GLI human

ZIF268 mouse
WT human

YY1 human
GLI human

———————————————————————————————— RPFMCAYPGCN---KRY FKLSHLQOMHSRKH
————————————————————————————————— TIACPHKGCT---KMFRDNSAMRKHLH TH
ETDCRWDGCSQEFDSQEQLVHHINSEHTHGERKEFVCHWGGCSRELRPFKAQYMLVVHMR RH

———-RPYACPVESCDRRESRSDELTRHIRIHTGOQKPFQC--RICMRNES-RSDHLTTHT
TGEKPYQCDEFKDCERRESRSDOQLKRHORRHTGVKPEFQC--KTCQORKES-RSDHLKTHT
—GPRVHVC--AECGKAFVESSKLKRHOQLVHTGEKPFQCTFEGCGKRES-LDENLRTHV
TGEKPHKCTFEGCRKSYSRLENLKTHLRSHTGEKPYMCEHEGCSKAEFSNASDRAKHON

GEKPFAC--DICGRKFARSDERKRHTKIHLR
GEKPESCRWPSCOKKFARSDELVRHHNMH--
GDRPYVCPEDGCNKKFAQSTNLKSHILTHA-
NEKPYVCKLPGCTKRYTDPSSLRKHVKTVHG _ His

RTHT
RTHT
RIHT
RTHS

Cys



STRUCTURAL ALIGNMENT

ZIF268 mMOUSE —————————— -

WT human ———RPFM-———————————m e mm e CAYPGCNKRY--FKLSHL----0Q
YY1l human  ------ T ——mm— IACPHKGCTK--MFRDNS----A
GLI human ETDCRWDGCSQEFDSQEQLVHHINSEHIHGERKEFVCHWG-——-— GCSRELRP-FKAQYM

ZIF268 mouse —----—-————--- RP YACPVESCDRRESR GOKPFQC-RI--CMRNESR
WT human MHSRKHT--G-EKP YOCDFKDCERRESR VKPEFQC-KT--CQRKFEFSR
YY1 human MRKHLHT--HGPRV HVCA-E-CGKAFVE HTGEKPFQC-TFEGCGKRESL

GLI human LVVHMRRHTG-EKP HKCTFEGCRKSYSR TGEKPYMCEHEG-CSKAFSNA

ZIF268 mouse GEKPFACDI-C-GRKFAR LR

WT_human FEKPEFSCRWPSCQKKEFAR M-H--

YY1 human GDRPYVCPFDGCNKKFAQSTNL -HA- .
GLI:human SD HSNEKPYVCKLPGCTKRYTD KTVHG-




SUPERIMPOSITION




SUPERIMPOSITION

2j7jA Transcription factor Il1A (Xenopus)

alpha helix beta strand 2gli




FREE ZF DOMAIN vs ZF IN A NUCLEIC ACID COMPLEX

alpha helix beta strand laay— ZF bound to DNA _




FUNCTION



INTRODUCTION

Usually found in TF

RNA and protein binding DNA binding

in fewer cases Amino acids of the a helix interact with bases in
the major groove

1zincfinger = recognizes 3 nucleotides

TF have ~10zincfingers =» 3round 30 nt binding sites

CGrrich regions



CANONICAL DOCKING ARRANGEMENT

M i
o g




[F DNA BINDING: EGR-1

EGR-1: Early Growth Response Protein 1 (TF)
PDB: 1AAY Protein ZIF268

Mus musculus 3 zinc fingers

Consensus binding site 5'GCGTGGGCG 3

zinc finger 1

zinc finger 2

zinc finger 3




ALIGNMENTS

fingerl
finger?2
finger3

fingerl
finger?
finger3

SEQUENCE ALIGNMENT

YACPVESCDRRESRSDELTRHIRIH-
FOCRI--CMRNESRSDHLTTHIRTHT
FACDI--CGRKFARSDERKRHTKIH-

STRUCTURAL ALIGNMENT

-1 23 6
YACPVESCDRRESR
FOCRI--CMRNESR
FACDI--CGRKFAR




SUPERIMPOSITION

ZF2 ZF3




INTERACTIONS OF EGR-1 WITH DNA

Non-specific interactions Made with the backbone of the DNA

Made with the bases of the DNA

Specificinteractions (following the canonical docking arrangement)



NONSPECIFIC INTERACTIONS: Arg14, His23 - phosphate group

Second histidine residue that
coordinates Znion

Arginine residues from the
second beta strand

standard CPK color scheme, C in light blue



NONSPECIFIC INTERACTIONS: Arg14, His23 - phosphate group

phosphate
&

2nd beta strand

Z7F1 DRRFSR | 2 1 g
ZF2 MRNESR 4

ZF3 GRKFAR

G6
is the function maintained?

standard CPK color scheme, C in light blue



NONSPECIFIC INTERACTIONS: Lys33 - T5 water contact

Z2IF268 mouse
WT human

YY1 human
GLI human

ZF1 ZF2

RIHTGOKPFQC
RRHTGVKPFQC
LVHTGEKPFQC
RSHTGEKPYMC

conserved

Lysine residues from the
linker regions between ZF

™~

standard CPK color scheme, C in light blue



CANONICAL DOCKING ARRANGEMENT

M i
o g




SPECIFIC INTERACTIONS: position -1

@

: s

-
. .
.

Contacts the third base on the primary
strand of the subsite (5'- - G)

zincfingerl Argl8
zincfinger2 Arg4é

zincfinger 3 Arg74
!

Interacts with guanine 10

standard CPK color scheme, C in light blue



SPECIFIC INTERACTIONS: position ¢

zincfingerl Asp20
zincfinger2 Asp48

zincfinger 3 Asp76

!

Stabilizes Arg18

standard CPK color scheme, C in light blue




SPECIFIC INTERACTIONS: position 3

Contacts the second base on the primary
strand of the subsite (5' - G-)

zincfingerl1 Glu2l
zincfinger2 His49

zincfinger3 Glu77
|

His49 interacts with guanine 6

standard CPK color scheme, C in light blue



SPECIFIC INTERACTIONS: position b

Contacts the first base on the primary
strand of the subsite (5' G--)

zincfingerl Arg24
zincfinger2 Thr52

zincfinger 3  Arg80

Arg24/80 interact with guanine 8

standard CPK color scheme, C in light blue



SPECIFIC INTERACTIONS OF ZF 1 OF THE EGR-1




TAKE HOME MESSAGES

The C2H2 ZF family constitutes one of the most abundant and
versatile DNA-binding motifs found in eukaryotes

Residues interacting with DNA are not as conserved to allow different
zinc fingers proteins to recognize a number of DNA sequences

Cysteines and Histidines are very conserved due to its interaction
with zinc

Hydrophobic residues are also conserved to maintain the fold

Proteins from the C2H2 family share the same structure
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QUESTIONS

1. Howmany Znions do zinc fingers from the C2H2 family bind?
a. 1
b. 2
c. 3
d 4
e None
2. What residues are important for binding zinc in the classical zinc fingers?
Cysteines
Histidines
aandb are correct
Cytosines
e. Allof the above
3. Thefold of classical zinc fingers is:
a. Two alphahelices
Three alpha helices
Two alpha helices and one beta strand
An alpha helix and two beta strands
None of the above
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QUESTIONS

1. Choose the correct sentence:

Glutamic acid is considered an hydrophobic amino acid.

Transcription Factor 1A was discovered and isolated from Mus musculus.
The C2H2 zinc finger structure varies among homolog proteins.

The number of zinc fingers is restricted to only 3 or 4.

Residues that participate in the binding of zinc are highly conserved.

2. Choose the correct sentence:

Conserved histidines are located in the beta strand.

The zinc finger undergoes a conformational change when it binds DNA.
XFIN protein has more than 30 zinc fingers

Residues that bind DNA are highly conserved.

Arginine 18 of EGR-1 interacts with an adenine.

3. How many nucleotides does a single classical zinc finger recognize?

a.

® Q0 T
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QUESTIONS

1.  Which of these positions are the most important for DNA binding according to the canonical docking arrangement?
Positions 3,4 and 6 of the alpha helix.
Positions 2,3,4 of the alpha helix.
Positions -1, 2, 3, 6 of the beta strand.
Positions -1, 2, 3, 6 of the alpha helix.
e. Only position 6 of the alpha helix is important.
2. About the Early Growth Response protein 1, chose the wrong option:
a. lthas 3zincfingers
b. It has ahighly conserved Tyrosine
c. Itbindsto DNA
d. Itbindstoaconsensussite
e. ltundergoes nonspecific and specific interactions with nucleic acids
3. Choose the false sentence about the interactions of ZIF268 with the nucleic acid:
a. Lysine 33isimportant for nonspecific interactions.
Lysine 33 interacts with a thymine through a water contact.
Lysine 33 is only present in mice.
Lysine 33 is highly conserved.
Lysine 33 is located in the linker region between zinc fingers.
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QUESTIONS

1. Thespecificinteractions in ZIF268 happen with the nitrogenated base:

a. A
b. C
c G
d T
e. Specificinteractions are not with nitrogenated bases.



