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Expression, purification and activity comparison of DHX36
helicase between Bos taurus and Drosophila melanogaster

LI Kang,GUO Hailei, XI Xuguang

(College of Life Sciences , Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [ Objective] This study explored the conditions for expression, purification and substrate
binding activity of DHX36 helicase of cattle and drosophila to provide reference for further study of DEAH-
box helicase. [Method] RNA helicases BtDHX36 and DmDHX36 of higher animal cattle (Bos taurus) and
lower animal drosophila (Drosophila melanogaster ) were selected for recombinant expression vectors
pET15b-sumo-BtDHX36 and pET15b-sumo-DmDHX36. The two plasmids were transferred into the ex-
pression strain BLL21 (DE3) to induce expression of proteins. Target proteins were purified by a Ni-NTA
column and a HisTrap SP HP column. Then, the effect of solution and temperature conditions on the bind-
ing ability of the two protein substrates and the substrate binding preferences were studied by fluorescence

anisotropy (FA). Finally,the double chain desorption ability of DHX36 was compared and analyzed using
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fast stop current fluorescence resonance energy transfer (FRET) technique. [Result) Full length BtDHX36
and DmDHX36 proteins with greater than 95% purity were obtained. The influence of solution and temper-
ature conditions on the binding activity of the two DHX36 substrates was determined,and the optimal sub-
strate binding conditions were 20 mmol/L Tris-HCI(pH 7.5),50 mmol/L. NaCl,2 mmol/L MgCl, ,and re-
action temperature 37 °C. Under these conditions, both homologous DHX36 were bind to various nucleic
acid substrates (ssRNA,ssDNA, parallel G4 and anti-parallel G4),and the tendency of BtDHX36 to bind
parallel G4 substrate (parallel G4) was more obvious while DmDHX36 had no such trend. The ability to
bind ssDNA with different lengths was different. BtDHX36 was more likely to bind longer single-stranded
DNA substrates, while DmDHX36 was more likely to bind shorter single-stranded DNA substrates. Both
can efficiently unwind dsRNA and dsDNA substrates. DmDHX36 was more inclined to unwind dsDNA,
while BtDHX36 had no tendency. [Conclusion] The BtDHX36 and DmDHX36 proteins were successfully

expressed and purified, and the optimal binding conditions were determined. The binding and unwinding

preferences of two DHX36 substrates to different substrates were also compared.

Key words: Bos taurus DHX36 helicase; Drosophila melanogaste DHX36 helicase; protein expression

purification;substrate binding;substrate unwinding
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Table 1 DNA and RNA substrates used in the experiments
Fri i7/ PN v/l =2 & 44 B Y ¥ 51
No. Substrate name Sequence(5'—>3") No. Substrate name Sequence(5'—>3")
1 ssDNA-12nt gtgttgtgtgtg -F 6 ssDNA-24nt geectggtgeegacaacgaaggte F
2 ssRNA-12nt cucugcucgacg-F 7 ssDNA-32nt geectggtgeegacaacgaaggtatgetgteg-F
tggt a aa tatgetgt -
3 parallel G4 F-ttgggtgggtgggtggg 8 ssDNA-42nt geeetgglgcegacaacgaaggtatgetgicgga
cegtgact-F
. . HF-cgucgagcagaguuuuuuuuuuuuu-
4 anti-parallel G4 F-ttgggttagggttagggtte 9 dsDNA
antrrparafie gegliagegtiageetiages S uuuuuuucucugeucgacg-F
HF-aatcegtegageagags o
5 ssDNA-16nt geectggtgecgacag-F 10 dsRNA aatcegtegageagaggrgtggrgteigty

tgtggtgctetgetegacggatt-F

TE:FARIOLR s HF REARIOLEK.

Note: F represents fluorescein; HF represents hexachlorofluorescein.
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A. pET15b-sumo-DHX36 35 2% (A #4275 5518 s B. 1 F1 2 483 % pET15b-sumo-BIDHX36 Fl pET15b-sumo-DmDHX36 2 & 3L
Y% e g C.D. BtDHX36 il DmDHX36 2 94 Ni-NTA S M 44k Ll & HisTrap SP HP & 7455 . Hoif M 2 1 Marker,
1THYLTE, 2 EIE W3 4 NiENTA KA .4 24 sumo BEY)JS 9 M .5 24 HisTrap SP HP g FHE4iAL )5 I 1 5
E. 112 44512 BIDHX36 Ml DmDHX36 ¥ 4 J5 107 11
A. Schematic diagram of construction of pET15b-sumo-DHX36 expression vector;B. Lanes 1 and 2 are identified by double

restriction enzyme digestion of pET15b-sumo-BtDHX36 and pET15b-sumo-DmDHX36 vectors, respectively; C,D. BtDHX36 and

DmDHX36 proteins purified by Ni-NTA affinity column and the HisTrap SP HP ion column,M is protein Marker,1 is precipitate,

2 is supernatant, 3 is Ni-NTA affinity column eluent,4 is a protein after digestion with sumo,and 5 is a protein purified by HisTrap

SP HP ion column;E. Lanes 1 and 2 are proteins concentrated after BIDHX36 and DmDHX36, respectively
K1 pET15b-sumo-BtDHX36 Fil pET15b-sumo-DmDHX36 £k # & 8 (A) |
XTSI (B Ko 8 1 3k alifh 45 5 (C.D.E)
Fig. 1 Schematic diagram for construction (A) .double enzyme digestion detection (B) and protein expression purification

(C,D and E) of pET15b-sumo-BtDHX36 and pET15b-sumo-DmDHX36 vectors
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Fig. 2 Optimal conditions for binding activity of BtDHX36 and DmDHX36 racemase
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A. Activity of two DHX36 helicases binding to different substrates;B. Michaelis constants of two
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Fig. 3 Comparison of substrate binding preference between BtDHX36 and DmDHX36 racemase
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Fig. 4 Effect of substrate length of ssDNA on binding ability of two DHX36 decomposing enzymes
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