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- BACKGROUND Why focus on OsHRQ1 ?

B OsHRQ1{EJ9RecQZREHIE R [EIFREE
RecQ4: FHMARNEEIRER EEEI'JE%Z’EH%
- IhEE: DNAXUSERRERE. DNAZEZH, DNAEH]. DNAEE..
- &E: 5E=ZMiEEMNLEZESIE (Othmund-Thomson, Baller-Gerold, RAPADILINO)
— HLHl: BAERE

M\m

E*.

* *
ScS51d2z MYSFELDKLKIELKTWEHDFIDKNEREPTREDIKSL-RTVROMYKQ¥STEEKEQSLQRQEVDTIQESW
HsRecQ4 MERLRDVRERLQAWERAFRRQRGRRPSQDDVEAAPEETRALYREYRTEREKRTTGQAGGGLRSSESL

S:Hi;l :: -------- MEEGPIKKEKLEKSAGQGSGKTDAFRNFEQFFFRLNTLETFEICR-------------- . .
4«:—0:)—:5_ Cody M Rogers. et al. Nucleic Acids Res. 2017

B HRQIEFIEEFTFTPRITEDNAEIB ZZELIEE  (Interstrand cross-link repair) B XINfE
- BRI A MMSE ( The Fanconi anemia pathway ) {5518
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B Prediction model #E {571 (Nuclear localization sequence, NLS) T3l

cNLS Mapper Result

Predicted NLSs in query sequence

MAQPRVIRVRAHDGRSTTVTIAASATVSDLRTALRSSFAPALVSPDFHLF
LKGTKLIADAKVGNLPVGPGESISFIPVNAKSAPPHPPSSSAPNPUWRKRK
SP(Sec/SP1) ~— FSWHDGGGEDIYAKKPTNPAPPRPLSCHGTQPLDPTQMVEHLRQGLGKAG
ANNENRRERNE || OTHER QITHVEEIPGREATFAELPGHLSSSMRDALRSIGVTKLYAHQAQAVQSAV
g 1T 7 SGEHVVVSTSTSSGKSLCYNIPVLESISQSSAPCALYIFPTKALAQDQLK
TLLEMKPAFRSDFDVSIYDGDTAMKDRTRIRNTARLLITNPDMLHMSILP
CHAQFKRVLFNLKYIVIDEAHSYKGAFGCHAALILRRLKRICSYVYGSNP
ﬂ TFIFCTATLANPREHVMELANLDRVVLVDNDTSPCGSKNFLLWNPPLQLA
| KAEDRRPNPVLEVSYLFAEMVQHGLRAIAFCKTRKMCEQVLMQTRQILKE
TAAELVNSICVYRGGYVASDRRKIEADLFGGILRGVAATNALELGIDVGH
| IDATLHLGFPGSMASFWQQAGRSGRRAKQSIAVYVAFEGALDQYFMRSPH
| KLFGKPIEHCQVDSQNRKVLEQHLACAASEYPLRQEHDESYFGFSMNSVL
MTLKDKGCLMNNPSGGDSGVWKYIGPDKKPSHSVSIRAIEHHRYKVIDRR
SNRVLEEIEESKAFFQVYDGAVYMHQGVSYLVDKLDLTSRIAYCKVFDLN
YYTKVQDYTEISFIGGDVDEHPASECKPDIRRTTAQANDCRVTTKWVGFD
RILKSNNQKSDSINLDHLPPYSFETQAVWVQIPVSVRTTMEQMEYQLCGG
| 5555555555555555555555555585CHXNAAANX KA K RX X AN AN KA XK XX XX AN X KX X XXX K KX XX VHAASHALLSTIPLHMMCSGSDLGTQCAEPQENSETADRILLYDKHPGGI
- I - GLASQAKLLFGELLVAALELVSSCSCTNSDGCPNCIQSFACSDYNRDLDK

Protein sequence “ " EASIFLLKGVIQYEKLYFEAIDGCYQS

Probability
E

MHPAVFLSLPDLRCSLLLLYTWYFTPYTTEITSLOTENIDEILNNADVALVNFYADWCRFSQMLHFPIFEE

Predicted monopartite NLS

Pos. Sequence Score

95 | PWRKRKFSWH 10
334 | ILRRLKRICSYVY| 8

SignalP-5.0 prediction NLS Mapper prediction
NLS: 1-29 AA NLSTEF7E B B EY




D Pl‘edICtIOII model ZENLFF (Nuclear localization sequence, NLS) 3

or LOC 0S8E2GB21581
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B Prediction model LRI TR
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B Prediction model LRI TR

(ER) : 5ssDNALEERY
B3R 7 B AT B R hE B LHR BY 25 44
}&4RPDB ID: 5v9x

THE: RARBYTANERFES (loop)
EDNARERES

IE€8 . |-TASSERFIM 45 Y




B Prediction model
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B» Homologous proteins  {#FBLAST

SlQlQA0

@ hover to see the title W click to show alignments D Show Conserved Domains Alignment Scores <40 [40-50 [0]50-80 [W80-200 [H==200 (7]

23sequences selecied @ Hit the button to

(_See conserved domains from CDD )

Distribution of the top 23 Blast Hits on 23 subject sequences

| I I Qery I ] |
1 150 300 4350 000 750 @00

RecName: Full=Uncharacterized ATP-dependent helicase YprA [Bacillus subtilis subsp. subiilis str. 168]

RecName: Full=ATP-dependent helicase HRQ1; AltName: Full=Homologous to recQ protein 1 [Saccharomyces cerevisiae S288C]

RecMName: Full=ATP-dependent helicase hrgl; AltName: Full=Homologous to recQ protein 1 [Schizosaccharomyces pombe 972h-]

RecName: Full=Uncharacterized ATP-dependent helicase MJ1574 [Methanocaldococcus jannaschii DSM 2661]

RecName: Full=Uncharacterized ATP-dependent helicase MTH_1802 [Methanothermaobacter thermautotrophicus str Delta H]

BsYprA

(HEEZFEFM=ED
ScHRQ1

(EREE£ES)

SpHRQ1

(35EREE

™1
) g

J

204
208
488
180

914

204
208
458
180

914

78% 3e-151 36.29%
83% 1e-148 34.34%
78% 1e-141 34.80%
46% 1e-44 29.89%

42%  3e-17 26.71%

P50830.1
Q05549.1
013983.4

(158969.1
027830.1



B» Homologous proteins st

1 125 250 375 S00 625 750 &75 927

Query seq.,
key conserved lusine K27 | ATP binding site | k k

DEAD box helicase motif |

specific hits - ——/—/——/————— %

"On-specific | DECH_helic
hits PRK13767
Superfanilies Ubiquitin_ DEAD-1like_helicase N superfam

YprA superfamily
DECH_helic superfamily

List of domain hits -
Name Accession Description Interval E-value
[+] DECH_helic TIGR03817  helicase/secretion neighborhood putative DEAH-box helicase; A conserved gene neighborhood ... 152-910 0e+00
[+ YprA COG1205 ATP-dependent helicase YprA, contains C-terminal metal-binding DUF1998 domain [Replication, ... 150-911 0e+00
[+] DEXHc Hrq1l-like cd17923 DEAH-box helicase domain of Hrg1 and similar proteins; Yeast Hrq1, similar to RecQ4, plays a ... 188-369 5.71e-87
[+] DEAD pfam00270 DEAD/DEAH box helicase; Members of this family include the DEAD and DEAH box helicases. ... 189-360  8.50e-31
[+] DEXDc smart00487  DEAD-like helicases superfamily; 180-384  4.17e-26
[+] PRK13767 PRK13767 ATP-dependent helicase; Provisional 192-526  1.26e-19

[+] Ubl ubiquitin_like cd17039 ubiquitin-like (Ubl) domain found in ubiguitin and ubiquitin-like Ubl proteins; Ubiquitin-like ... 7-73 2.52e-03



B» Homologous proteins  1h&:mm

HRQLl YEAST 300 359
3 HRQ1 SCHPO 321 380
5625093.1 197 256
YPRA BACSU 64 123
HRQl_YEAST 360 419 <
: 1 _SCHP 381 440 -
o Y W EEEFRYHRQLFIRecQ4
YPRA BACSU 124 131
% 8] 2T BE(&
R - . N
! 315 373
IPQA BACSU 182 238 . . .
(DNA inter-strand crosslink repair)
o) 49 HFQl YEAST 480 537
0 3 500 : . : 559 g = AL
X 56 74 LWNP E-DRRENPV 2
£ ° 33; FLLWNPPLOLAKAE-DRRPNPVL ‘ 226 _im\/:E'llﬁlﬁ*lL

EVFY NEPIVNKELN IPF SATAE

Q 597
0] 619
X . 491
P IP?A BACSU 353
B 13! DEAD boxBRHEREEE 3K ik

0 HRQ1 YEAST 657
Q HF 1 SCHPO 679
013977 ARQl_SCr 551 P % 1z-$ﬁ H/J s 73
P50330 Y7 ' --=3gATP RNAZY DNAH+A
E YPRA_BACSU 413 £ ( Jig® L q:

HRQL YEAST 710

HRQ1 SCHPO 727

2509 5 QZ"LEQ{LALHA EYPLEQEHDESY 607

YPRA BACSU 1 = SAR __ILVD{LKLHAIELDF{A'E F—-G 467

. .. * .k EY *kEkFE ok K.

Q05549 HRQ1 YEAST
013983 HRQ1_SCHPO
, XP 0156250937

- P50830 YPRA BACSU




B Homologous proteins iz mats

1 125
Query seq, ey
kewy conserved lusine K2V 3 HTF biwn

W 2T Rl
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- HiMi2imEER
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e . EHE
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I» Homologous proteins  ATP-dependent helicase ScHRQ1

B fRAEZ S Saccharomyces cerevisiae(strain ATCC 204508 / S288c)
- /E}:F1;l%\;_lcl=l

B 50sHRQ1B35%H—E %

* e U o THSA] Nucleus

3 5}

'(m; B - 6 12 25 50 B - 6 12 25 50
TS 40 W1 T W -
« DNAEFH 23 -5 R hEls /5t
- - ; =
* - R EEERE M
Substrate NN
unwound (fmol) & © S vV IZB 1R 18 E (nucleotide excision repair, NER)
4-NQO Cisplatin v'DNA %8| E (& E
control (ng/ml) (Mg/ml) s .
wr « Zimhii<Ei2E

0001003 .
ed2j]O@e: -

hrq1A
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D Interacting proteins  scHrRQ15scPIFIE(E

ATP-dependent DNA
AR helicase PIF1
B3RS P07271
KE 859 AA

IR YRRAAG & LRI
EAAL

iy s g4 I 57 5
£ 5DNAEEFIER

ThgeE

ScPIF1 Z544
PDB ID: 506B




D Interacting proteins  scHrRQ15scPIFIE(E
* HRQ1SPIF1RY T EME R # R 7 BREE AR N imi K E RS

LI B )
| R I B
| B G0 ]

Low [Hrgl + Pif1] ——» ; ; 5 o

i (% H?g";\’ }H:gl : P;fl% —, | Extension (Type | processivity) xqi%\,\
A 5
%, ‘ , K&
1,‘ L. S 'é\
2.7 SEERER o
$74 \ /
\ / ‘ ) Vpe Il processivity
Telomerase

Telomerase stalling Telomerase.

{011 I ]
Nuclease Hrql + Pifl :
Low [Hrg1 + Pifl] —— Extension

cleavage High [Hrql + Pifl]] —

Telomerase

[ O 181 2R |
L )
Ll L. L

Type | +—— Low [Hrgl + Pif1]
processivity o High [Hral + Pif1]

Telomerase {

David G. Nickens et al. JBC. 2018




B Interacting proteins  scHrRQ155cRADAEE
» RAD4 #EHRQ1_E{i, HRQ15RAD4HE{ER E[EERDNATAIEE T TE

AR DNA repair protein RAD4

BR5 P14736
K E 754 AA

IR YRR & YRR
EfiL

INRE  DNAWUARVZEERTIFRIZE

ScRAD4-RAD23%5#5
PDB ID: 2QSF
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B» BACKGROUND
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The Fanconi anemia pathway (FA) »
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I» Homologous proteins  ATP-dependent helicase ScHRQ1

Hrgl + + + + + - - - - -
Time (min) 0 5 101520 0 5 101520
*¥
r i

e . ¢ w Helicase & DNA strand annealing activities

Midswe ik

*

Affects telomere length by a non-catalytic mechanism.
 HRQ1 suppressed telomere addition (TA) to DSBs, an activity it shares with Pifl
e probably through inhibiting telomerase by competing with it for ssDNA binding

* also important for telomerase-independent telomere maintenance.



- Homologous proteins in Arabidopsis thaliana

AtRECQ4A

https://string-db.org/network/3702.AT1G10930.1



I» Homologous proteins in Arabidopsis thaliana

AtHRQ1
- 25DNAKELIEE
« 53R ER MM KB ELEEFAN1F1 & §l [5 12 E BIATPEERADSA R H[EHYIRE

(a) Intrastrand CL (b) Interstrand CL
/4 J Y 74 d Y
RAD1/HRQ1 FAN1 MUS81 RAD1/HRQ1 FAN1 MUS81
A 4
HRQ1/ HRQ1/ RECQ4A HRQ1/

RECQ4A RADSA RADSA



