32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

B EA N HDNABERE RIS R R R 1T
WUNGE, ZRid, MRENS, mZE

FIHASL:
W/NGE, ZR i, MRS, 25 A TEA PR DN A SRR MDA RPTIESRE IR A2 (], A0l PR EERk #2241, 2020, 39(1): 5-16.

TEZL [ View online: https://doi.org/10.11654/jaes.2019-1386

AT RGBS B

Articles you may be interested in

4 U A PR B AN R B AR R POk B AL B 5 ik fre
sRAERT, ¥, B, BRIR
LMV IFERLE2A4]. 2016, 35(3): 409-418  https://doi.org/10.11654/jaes.2016.03.001

FEWRIR YD BN - P Az Z BT B D ) 52
L LG o o 7 O s
LV FREE R3] 2018, 37(12): 2727-2737  hitps://doi.org/10.11654/jaes.2018-0401

AP XS L ST RS L AN 2 BREOR A ST fE

XA, JELR, XX, il

LMV IERL2A4]. 2017, 36(11): 2161-2170  hitps://doi.org/10.11654/jaes.2017-0608
PR ITCRR ) T DU A 2R 135 3R RORE DG PR 8 43 A1 R A S i A UK 43 #

%7 b, AR, ZRANH, KA, T, £EAMR, TR

LV FRBE R3] 2017, 36(2): 369-375  hitps://doi.org/10.11654/jaes.2016-1237

T5KIREE AL T T XA BT RR FNBT L R L BRIt e
SR, Atan, 208, Vs, AR Bk, ZR20EE, B gk
LAV ETRL 4] 2018, 37(10): 2091-2100  hitps:/doi.org/10.11654/jaes.2018-0098

PSR (EVAVIN



http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-1386
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016.03.001
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0401
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-0608
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-1237
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0098

2020,39(1): 5-16 xR W F OB R F F R 202041 H

Journal of Agro-Environment Science

BN, 2%, MGG, S AT AT HLA RN DNA TR AR ST SE A TR RS (1] RO IR, 2020, 39(1) : 5-16.
HU Xiao—jie, QIN Chao, LIN Zhi—peng, et al. Toxic organic substances influence enzymatic degradation of DNA and lateral transfer of antibiotic resistance

genes[J]. Journal of Agro—Environment Science, 2020, 39(1): 5-16.

EEEYY N DNA BRIt EZIERERE N TR

WokE, K B, REN, §F AR
(RS AT LS bl S0 SRS, 50 210095)

 E AR WAERRAIIMEE L STz REE AT YR DNA 58 #A IS T b i THE Rl

M, —ﬁDNAL%’%mEhi%’?h@%I(AR(,S);ﬁmﬁm%%uARcsEéiﬁ%?ﬁf@%%%?&i&iﬁﬂ)\ﬁi@%o A REA LN

ﬁ%ﬂm DNA Fi i 1 ARGs 1T , 3% © I FRR U BIEIY 1 PR 2 — ISR AE R i GBI e IS — Se S Sk e . A s A ALY 7T Jd
PR AR VE T BT UIVE AT 5 DNA 254, EIMT 08 DNA 3454 (5200 DNA B 5 5 w5 DL 10 T 3 o MO DNA R A il

/ﬁ@&ﬁﬁDNALW%@ﬁ@E’Jﬁ@@Juﬁ,L S0 DNA Ffif it Bt . FAd5 A ARGs 1B )30 88 F A4 T ik = Foy =0, A 5

ALY ARGs 1 [n] 3 BIATL ] 3 22646 A S A DL R AT st 4% 57 .5 | 4 ML SOS Sy  Jikia 241 IR 1 A SR IR 32 75 \%ﬁﬂlfl

A YRR B B 7 A 6 5 P 5 AN SR O A . UE A ANILS 9 B L W F ARG 19 52 il R ek | X 2 A

HRAAT T WL ARGs 8 1] SRS ML 19— A~ DG SR Ir £

KEEIR A TEA I s DNA 55 5 T s HUAE RPUIESE DN s S R ) 12

FESES X503  XEREG:A XEHES:1672-2043(2020)01-0005-12  doi:10.11654/jaes.2019-1386

Toxic organic substances influence enzymatic degradation of DNA and lateral transfer of antibiotic resistance

genes
HU Xiao—jie, QIN Chao, LIN Zhi—peng, GAO Yan—zheng

(Institute of Organic Contaminant Control and Soil Remediation, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Numerous types of toxic organic substances are spread widely in the environment. A large amount of DNA, which is the genetic
material of life co—exist with the toxic organic substances in the contaminated areas. Due to the abuse of antibiotics, some of these DNA
molecules are carrying antibiotic resistance genes (ARGs). The combined pollution of toxic organic substances and ARGs seriously endan-
gers ecological safety and human health. How toxic organic substances influence the enzymatic degradation of DNA or the lateral transfer of
ARGs becomes one of the hot spots in the field of environmental research, and some essential progress has been made in this field over the
years. Toxic organic substances bind with DNA mainly through covalent interaction, noncovalent interaction, and the shearing interaction,
which consequently alter the DNA structure; hence, affect the enzymatic degradation of DNA. Toxic organic substances could also affect the
activity of DNA degrading enzyme or seize the enzyme action sizes on the DNA molecule, thus influencing the enzymatic degradation of
DNA. Lateral transfer of ARGs in the environment is mainly in three ways: conjugation, transduction and transformation. It is influenced by
toxic organic substances generally through the following mechanisms: regulating the mobile genetic elements, inducing cellular SOS re-
sponse, stressing cells into a competent state, affecting the biofilm formation, altering the cell membrane permeability, and forming adducts
with extracellular plasmid. How toxic organic substances inside cells influenced on the replication and expression of ARGs, is the key to
deepening the mechanism of them influencing the lateral transfer of ARGs in the future.
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Table 1 Binding of toxic organic substances with DNA

i 2o DNARIE AR i i) F S =21
<ubstance pecies DNA species Binding mode Binding site Force Binding constant binding sites Reference
TH-"F53F[c, g] ke N-ZeHR 55 /LAY /B iR DNA — R — 4.7+8.0 pmol * pmol™! — [22]
I fIE N-ZEIRFEAGY NER IR DNA — SIS — 14.75.1 pmol - pmol™ —
I [alet ZHIR N JIBR DNA — SIS — 55.5+1.8 pmol + jumol —
KIf[altE 41575 /INEF B2 DNA e iEniey - — — — (18]
I ZWF5ke pUCI9FKIDNA AR Mas & RIS Mafgeng  w-o TR 6.80x10" L-mol™ 1.20 [23]
i ZW)5kE pUCI9RRIDNA AL pss & iR e m-w M AR 2.50%10" L-mol™ 1.10
FIfg,h,iHE LI pUCIOFTRIDNA  JEdtinsss — RNyl 3.40x10" L-mol ™ 0.30
OH-PAHs ZIWFIRATEY /NN DNA WAGH DNA Bl Ho X S m-m R 0.83%10°~3.00x10° Lomol"  — [24]
Shishijimicin A hE#R pBR322 T4 AL N — — — [25]
12 DNA
e kR /N HafE DNA bl e NG| AR S (2.9502)X10° Lemol™  3.40:0.10  [26]
FUER AR NI DNA ey /INE) JumEte ) A (6.9+0.2)X10° Lomol™  3.40+0.10
BREGR AR /A g DNA WIS NG| e A8 (1.9£0.1)X10° L-mol”  3.50£0.10
P72 p- Sk Bk /N R DNA o ey /N ey A 1.5%10* L+ mol 4.30+0.50
S HER=Y  /MERIREDNA bl Eiey JINE) HiKAER S 6.80x10° L+mol”! — 27]
ST R MERIBRDNA RIS & IV FKAERT 6.50x10° L+mol”! —
L TR /MERIBEDNA TR A /NA BiAKLER 6.60x10° L-mol™! —
IS 4 T p&] /N R DNA N WURTES B KAE 1 2.78x10° L-mol” — [28]
WETA R e /N Ha i DNA AZES U TS BT 8.36x10° L-mol ™ —
1,2-Z % REGR=Y /DFNlR DNA A G TR eSS BAKLER 1.04x10* Lmol” —
17p- B REFHR “W*Eff‘% FAGG DNA BgA s — - 29]
DDT AR P53 DNA WAZS DNA BT v (A 2.43%10° L-mol ™ 1.30 [30]
DDE AHLALKE P53 DNA WAGS DNA BEHEXT B AE 7.68x10" L-mol ™ 1.56
DDD fiaERs P53 DNA A DNA X} ik PEH 2.07%10° L-mol! 0.73
DDT AR C-myc DNA WAGS DNA XS GiAKE R 1.56x10° L+ mol™ 1.07
DDE fbERs C-myc DNA WA DNA B Bk AEH 4.37x10° Lmol " 110
DDD AERY C-myc DNA N DNA fEFEEXT ik (B 3.45%10° L-mol ™ 1.30
AYAYAS fEKs 445 DNA AL DNA A0 e Sy it 2.40x10° Lemol™ 0.27 [31]
B-ANAA Ak fi £ K5 DNA WAL DNA fEFEXT il ki 5.20x10° Lemol 1.01
NAZAVAVAY HHLAARY iR DNA FAG & DNA BgA R Sty i 1.70x10° Lemol ! 1.55
(e K2y SR DNA HALES DNA i FExf — 1.17%10° L+ mol — 32]
S brE] ARG DNA WAL DNA Bl B — 1.48x10° L-mol” —
AR PeEd] AL DNA WA DNA B FEXT — 4.52x10° L+mol ! —
Wy~ 1- R A2 SR DNA WALE DNA Bl 2%t — 1.80%10° L+ mol ! —
a0 &) fEfREDNA  AZEG WSS MM MReE SRR ) m-m 7.73%10° Lemol 0.63 [33]
HH AR Al
LR P piEi} BEAOREDNA A G ML S R SIS JufEf)) m-m o 8.02¢10° Lemol? 0.34
HIEAEA Al
-G HRT e Jeptrr] i filf £ 5 DNA i e NI AT AR F AR X ek 7.20x10° L-mol ™ 0.95 [34]
‘i 5E FYR} /NE B DNA AL & LR DNA BT Ryl 1.97x10° L+ mol™ 1.00-9.00 [28,35]
DAPI YU pBR322 ki TS NI AT SRR B AR X — 5.00x10° L-mol ™ — [36-37
I JiE DNA
RO e FOLUR NI DNA TS /N — 1.87x10" L mol ™ - 28,36]
Zny WAYRL /N R DNA WALGS — — 7.80x10° Lmol” — [28]

AR T R ikl /N i DNA ey N AT REAEXS B 0E BiRAE T EURE 4.27%10°~5.45%10° Lemol ' 1.06 [38]
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Figure 4 HCHs binding with DNA expedited the enzymatic degradation of DNA
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Figure 5 Three modes of lateral/horizontal gene transfer
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Table 2 The mechanisms of toxic organic substance—influenced lateral/horizontal transfer of ARGs
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