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Appropriate Chinese translation of “stringent response”

CHEN Fang, ZHANG Jianguo, HUANG Yazheng, LI Zhou, HE Jin"

National Key Laboratory of Agricultural Microbiology, College of Life Science and Technology, Huazhong
Agricultural University, Wuhan 430070, Hubei, China

Abstract: The stringent response refers to a process in which bacteria respond to nutrient
deprivation and environmental stress by synthesizing the alarmones guanosine tetra- and
penta-phosphate (collective referred to as (p)ppGpp) under the catalysis of the RelA/SpoT
enzyme, which induces the shut-down of the transcription of rRNAs, tRNA, and ribosomal
protein genes, thereby halting the translation of proteins and tightly controlling most metabolic
activities. Stringent response is a key mechanism employed by the majority of bacteria to cope
with adversity. The Chinese publications have inconsistent translations of “stringent response”.
In view of this problem, we analyzed and discussed the regulatory mechanism, physiological
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function, and literal meaning of stringent response, and determined a more reasonable and

accurate Chinese translation of this term.

Keywords: bacteria; stringent response; transcription; ribosome; tRNA; translation

“Stringent response”J& 18 il [F 1F i 57 & 7
PUE S B IE I, 1 RelA/SpoT Ui A1k
BT 0r 7 S U/ B RR [(p)ppGppl . AT
B AN AR I — R A 3 L R M R
25 ML) “stringent response” /& FH & L R VLI T 2L
WNEIARTE G B BB R A 2 S S g, LA,
R RelA/SpoT 3 ixf 5 A% ME 1A iy AH EAE FH %
ZRILRIVR, A5 S55F (p)ppGpp. 51K
YA R ™ 3% B A R A R 2 A, iz
“oi hbh i AN, 1969 4F, Cashel Michael #l
Gallant Jonathan {88 H13 )2 2 H7 70 Ar KA 1R 7E
IRV ST T AT, EA A2
ERrh 2 W T AR BE S, MTRRI g
BE” (magic spot), 237444~ MSI I MSIT,
FfiJ Cashel A1 Kalbacher il i MSI & ppGpp Rl
5 PU#ERRY!, Haseltine Z531E B MSII & pppGpp
B FLBERR™, WAE SRR A (p)ppGpp. 2PN
LRI EM, (p)ppGpp IFUNH 41 55—
N, RMEMB NS N L] ES S, W]
LA S 40 TR AR 22 AR MO AR BT AR . BRI,
(p)ppGpp B2 A T /R ZHEFEAR & 0 < BEZ]
#EEPLH AT E N 2R AR FL6stringent response”
AEFE T S N R B R N 2 FhBPRIR Y
TH0 . LTI, ASSCXF“stringent response” Y 1
FELGI . AEFIh e X T SGHE T AT e,
TN K “stringent response” 13 A 7" B S W B A
A MR

1 “Stringent response”

1.1 “Stringent response” FiTHI A IEINfE
T B PR A7 RN B “stringent response”,

e TR R A B SR AL . AR AR B
R, MEE S ES RS, s R
YU FERR YV N8 Wi BRIk BERREh B = 55) |
T EE S . DOAVIRAS . BRBES I . iR R
BBEW NS FRGEE AR, gi s
HE AR AR R 1 38 R AL ] LA X B B 3 T
(p)ppGpp A& —FFEE A5 43T, 2 4 PR i 1 33
B4l 27 (alarmone), i1 (p)ppGpp P4 19 1L
PR A (5 A 56 P rRNA . tRNA FIAZ B A R
P13 R A e i, DT 457 L 22 2 11 o 1 5
T TR 5 R 43 A I 2 A K S N
N, e 22 T UM TR AR IR A R AR R AR,
DA Bl 200 B 0 el e

24 WML Y “stringent response” 42 2l [ 7 101 5% 5%
4 F 1 RelA/SpoT fLi5Hiff 41 RelA .SpoT . YwaC.
YibM A K & 554 F (p)ppGpp (F 1),
(p)ppGpp fEMANE BN “TZE R, HTtH
¥ DNA &1l . RNA #%5¢6 EABA R0
PRSP (P 1), 2 4 SR FE 4 40 1 1) A Otk
AEM BRME, fEME &M, (p)ppGpp
IR AR AR DGR N, RS A A AP
P SN AL VARSI = Aw K2 g R ST
4 TR b E 2 A, 5 B A BT aE a [elBe
FEB 2 (p)ppGpp 10T T AN 39T . A
M2k . W . ®EJ0 . BRI AE YRR
BAF AT AR . M SRR RS, AL RE
R RelA/SpoT JKfi#(p)ppGpp, KR4
WK 1), IEBT“stringent response”fi#F , 4l
BRI 20 R A 3 1E AR RSP
1.2 “Stringent response” it X & K IF N

Fifi 5 AT “stringent response” 4 Jay P 1
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(b) (p)ppGpp Gov :
“pG i GDP-+PPj
GTPIGDP=ATP ~_ Symgp 0 0 o o gagﬁigﬁs
NEN O Ngebsgebg B On o
2 OH OH O
0/ oy
: Ns NHHO £ oh B
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Y BN ~

uncharged tkINA | “ 0
%
Protein >, “
-] e s
15) 0P Ly
OOO 3! "j:
5" " #
A 3
mRNA Metabolic enzymes

Ribosome
a

d

1 AEFH()ppGpp ELZEHES5EEFIERERE  a: (p)ppGpp 5 FIIFELAE T 1F2 F4E{H A
T EF 255 VR4 B0 BI%; b: (p)ppGpp 5 RNA A BESS A R 5 (Jn HJ2 rRNA . (RNA fFE 5%);

c: (p)ppGpp i id ¥ DNA 5 ¥H Y DNA 9565 d: (p)ppGpp 5 2R ClitiLs &

Figure 1

e N AW

Schematic diagram of (p)ppGpp involved in physiological regulation at multiple levels in bacteria.

a: (p)ppGpp combined with translation initiation factor IF2 and elongation factor EF to regulate bacterial
translation; b: (p)ppGpp binds to RNA polymerase to regulate transcription (especially transcription of rRNA
and tRNA); c: (p)ppGpp regulates DNA replication by regulating DNA primase; d: (p)ppGpp binds to a

variety of metabolic enzymes to regulate bacterial central metabolism.

Z¥ U

YERISCTEEESE in, HAF S8 SCH sk iR £
WK 2 ffs, 78 NCBI # PubMed $i )%
(https://www.ncbi.nlm.nih.gov/pubmed/) # 18 & 5
A “stringent response”3L H P 5 076 S54RI,
I H AR SCR B Fu B # HUE R 2023 4
9H 5 H), Wik, REHE“stringent response”
B H SCRIERT ARG FAC AL = HIR L AE A
o7 2R SCHR DA R ST B 5 A 3 B i 2 5 S

>NT
2 “Stringent response” &y & ¥
5 A 15 It

BRI 5R"HNER
“PETTONIE . HEE L NORERE, A8

2.1

=
o

H . ISEO R B TR RS SCEE
“sincerely . careful , solemn . cautious . circumspect”
S, W ALY AT | AR L JERT . I8
LN SN VNN ST e i S b /<) S
w, WE IR, SXFEE, AENSE, ¥
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BRI E, KREE, ULATIHRERZ L.
RN YR B LT T BRI B T LS
Pr 2 AR, FerarE AR, RIIIRIAE 32
SR I RIS A8 8 B2 8], Wi s do e
Dk, FMES, BHRKME., B PN
YSCRHPE M “taut, tight, fast, firm”, UL A
ACRa. B, Bk BE MR, B2 9
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BLOEEOME WE S B, THEIRE
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2.2 HliEE# dh“stringent response” U ERIE
“Stringent response”iX — A i H “stringent”
5“response”iX 2 AHUIRILLAY, 430l B A
B BAER RN M A TR (A
B2y Kl g ) (https://dict.bioon.com/translation/),
KB “stringent” B IFE A AYVIRY, JITHY; 2R
By, B g, WA, R, (RN
A=Wyt BRI ) U2hK “stringency” PR <™
P, Bf“stringent control” i k™ BRI P>,
4 “stringent response” i3 AW 2 L7 LA
Wy 2 4 I ) TRk < 7 B R W 12 R “stringent
response”, B¢ P13 “stringent control”,
B B R F 1% A “stringent factor”, IXFEFE R,
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“stringent” 1} & 1 .

23 PR SRR R ERIR
1980 4k RAE (HAMEF#(Gr T HW2E 50
) ) e DU R 1 1 45 55 Ak 3 T — SO R R
5] A “stringent response” ¥ , SCH A1 T« %
I E . ppGpp B4 1S T L PR iy 425 4R
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IR SCH B 1) P SN 5T P A T
TN R AT AR L A BOR e A
PR, 2023 48, (BUEY2E) 7;2%%?
R-DUEE R ARG T B W L —
VIR T K1 %A% (p)ppGpp %l?ﬁ“ﬁi%ﬁﬁj”ﬁ’ﬂ
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(CORERTRT ¥ B A
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R SR ERAR TG () 55 4 )
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