[CGRYEZ

Acta Microbiologica Sinica

2019, 59(5): 789-798
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20180292

Review

mEPEARELEZIFHTRER

B0Nx, ERT, ¥EA
IR RFAEYEARERE S ERE, LR 55

266200

WE: HA PRGBS B mn £ —, B BRI R A X R B i
IR T R — 6 PR S il L 22 8 Hh ke, (DR AR AL IR AN KA o AR SO H AT i P 2 22 BLEY

Ao A R il PR SRR T mT RE ARV A T T

A P T R T RE S 1R e AR E

P R R G AR A K S A > T RA AR T, 3 ) DNA 08 S RN SN S iAo fee, A3C
XitA i i R A B I R RS T T ET TJREE

K. hE, EREMIEEEM, TR E

S R A T ol A A T =
SRR AL Y e iy Xz 1, [RIBERR
BB, Z B RNZ RACSEE A PO R B —
R i) 2 3 o A9 A IR DL B 2R A g
R

LB IE XA, M S BRH H AR
PERBEA, s T IR AL B 201 2 I FIRS 22 R M) i 1)
e Fk b MR AT LI RGER FEAL - XOF BEE
= I =RMB IS, MR 2 IR AE S S AR L
FACFORU R SeAL B4 . o, AR P F SR 1A
ASIAEAR ) 2 2 A R IR U7 b, XU A
Wi SLAT 73 DA X R RS AR AN X B B0 S A 48
WP A AR 1) TR LA B i Ry i DL, A

EEWMB: EEAAF%ELE (31670061, 31470184)

“BIEIEE . Tel: +86-532-58631562; E-mail: yulgshen@sdu.edu.cn

A= TP 2 R B I S R A A A R ORGSR
L, MR P I B R R — 2 & SET
{RAPEEIEE M DOT1 ZHRIIHE AR SER, 1
G IR H R A8 1 2 2 o 2 i B ARy TP AL S
FE 453 PRMT 168 52 A
FERURAEY 2B A AE I 2 3R a5t 1 2
W8 B — AN EE AU, ) A T B
AT AR KRB U 5 ) S L TR
FEREIE . X G AR S TR A sl 75 55 22 A
hee; MXTHEAE A EE C. RN
WORAILEE . 5 . 5T ps3 ERH AL
Wil D RER AR RIS HET ", g, e
SLAC B I R A A — SR 2R R AZ R IR R

ris HEA: 2018-06-29; {EEIHHR: 2018-09-10; M4ZHEEHER: 2018-09-17



790

Xiaoyun Han et al. | Acta Microbiologica Sinica, 2019, 59(5)

RIS g P A A X A Rl LA SR
{E 7T S (E D WS 22231 B 1T 7 Ny 8

VERS =R A e B o, R RIS, T HA A
PRI, F [ A A0 PR LA W R E
TEAMIERS | Yy RE S A5 T3 1ar, T R T
A, FEEIAMAEOR USRS . T DNA B4
AL | A SRR SF AR AR BN T RSBl F A
AWy, MREZ NS5 DNA RN E ] DIFEE
AR B R 1 i T H R AL
AL M A E R AR IR B AR BRI, T A 2 O AR
Wy rhl X R d R
DALy S A N A AR, Bl K E R Z
Z RGO E A, O TR K. B
MR REPHRLAE 4 EN: R
(Euryarchaeota) .  TACK (Thaumarchaeota .
Aigarchaeota . Crenarchaeota HI Korarchaeota) .
Asgard #[] (Heimdallarchaeota ., Thorarchaeota .
Lokiarchaeota . 1 Odinarchaeota)fll DPANN [ ] (i
}% Nanoarchaeota 7E 1) 9 4~ )20,

HOR B Z A o, IR @
JTRZATAE R HAE T R AR A B A
SCBY, SR AR BT T A A 2
AR 2 A TR AR R AR AR A A T 5 BRI
PR, FEXSA R AT R — L e

1 FE¥Ea TG E RS

I iy BRFTR iy B (Crenarchaeota) 7 4 1y B Y
PIAI], 4300 A 4128 1 (histone) F % (1A L5 5 26
[1 Cren7/Sul7d, HiF il B AL 26 (1B Z. N-i 1
C-oig X3, PRI o R R I A 1 FR Ak st H
&, W9 KB Cren7/Sul7d A7E A R F2BE AR HH 34k
B, IeAh, BHTE A R 256 F HAh B

actamicro@im.ac.cn

BB 4B, Q0 g R Ak i T (Sulfolobus
acidocaldarius) ™' AR R E 1PY, BREEH BiL
54 (Sulfolobus solfataricus) 1) B-HHTFE . A&
R AU R SRS A R
KA L11%728 ) RFC By R/NEHE | Sso7d %5
A A AN )RR B ) PR AR A 0 222 o R
it 2 R LA B TP (R 1),

Vorontsov 5§ 7E vK & i ft it & (Sulfolobus
islandicus) FJEE T 1623 AN, KBHA 872
MEALETE 2518 MHIE LA, XEEEAW K
DNA fs | 85 B, diisr2d . 24 B
. ESHS . W s SRR, FH e
YE RNA REHGRH RGBS L LI, RNA
RAEMN 9 NWIH, RpoA'Hy K395, K659,
RpoB’-C By K12, K311, K349, RpoD iy K115,
RpoE’#J K20, K131, K133, K171, K179, RpoF
i) K54, K102, RpoH i K30, K68, RpoL fif] K71,
K88, RpoP [ K19, Rpol3 i K66, K98, K100
HR A LE A R FEEE () B BB B (R 1), RS S
1 Sis10b, SaclOb, Ssh10b, SsolOb, HeffffizE
[1 Cren7, 7-kDa DNA Z5& 81 Sul7dl. Sul7d2
S &R OR TR RE R O Rk P LS.
acidocaldarius "R EGE R K1 29 7 &4
B, B, S. solfutaricus TR A2
MR %5 AW K202, K384 A4 W EA L&, S
solfataricus P-WHH T 26 MR T AE 5 N AEH
TR 1) XEEZE R BR8P S b6
PAFE T ARISRERE AN

2 HWTEEFELBMAHNEA

2.0 FIEARB AT A0 AR e
Xt ARG AR PR S BT I, RO R G



/RS | A YEEIR, 2019, 59(5)

791

*1. HEPEEREUBHREERLS
Table 1. Summary of the protein methylation in archaea
Species Protein Methylated sites Roles of protein methylation
S. solfataricus Aspartate aminotransferase K202, K384 Unknown
Ribosomal Protein L1 Al, A3, K3, K39 Unknown

S. islandicus

S. acidocaldarius

Halobacterium
salinarum

Cren7 (Sul7dl. Sul7d2)44

B-Glycosidasel®’!

Albal protein®

RNA polymerase*”

MCMPI

SisPINA

Mrell: Rad508"

Upon y-irradiation™”

Ferredoxin®*

Hir[H9

HitrI14%

K11, K16, K24, K31, K42
K116, 135,273,311, 322

K16

RpoA’: K395, K659

RpoB’-C’: K12, K311, K349

RpoD: K115

RpoE’: K20, K131, K133,

K171, K179
RpoF: K54, K102
RpoH: K30, K68
RpoL: K71, K88
RpoP: K19

Rpol3: K66, K98, K100
K280, K281, K545, K546

K21, K474, K479,
K498, K500

Mrell: 178, 221, 268, 321,

326, 330, 355, E323

Rad50: K100, K101, K103,
K152, K192, K209, K220,
E101, E218, E280 and E462

Mrell: D84
Rad50: E153
E433, D434, K451,
D823, E824

K1, K29

Unknown

Unknown

Enhance protein thermostability

Resistance to aggregation and denaturation at
physiological pH.

Affect lysine side chains conformation.

Located at the dsDNA/dsRNA-binding interface.
No effect on the growth of S. solfataricus. Affect
genome-wide transcription. Probably affects the
interactions of the protein with other molecules.
Affect the protein physical properties,
hydrophilicity and solubility.

Stimulates the helicase activity. Enhances the
thermostability. Affects protein-protein interactions.
Increase the half life the protein.

Enhances protein thermostability. May affect the
interactions of the proteins with other molecules.
May affect the interactions of the proteins with
other molecules and the functional coordination.

Regulation of complex formation in response
to DNA damage.

Unknown

Modulate the life span of photo-activated signals.
Response to changes in extracellular histidine,
aspartate and glutamate concentrations. Involved
in taxis responses, phototaxis, chemotaxis, and
aerotaxis.

Involved in the presumed role as a transducer role
during serine chemotaxis. Modulate the life span
of photo-activated signals. Involved in taxis
responses, phototaxis, chemotaxis, and aerotaxis
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Figure 1.

Schematic to show the sites of post-translational methylation and phosphorylation of SisPINA.
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Research progress in protein methylation in archaea
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Abstract: Protein modification by methylation is one of the main ways of protein post-translational modification.
More and more reports have confirmed the existence of protein methylation in archaea. Methyltransferases that are
involved in the post-translational modification in archaea have been identified but their mechanism is still unclear.
This article summarizes the methyltransferases reported so far and the possible roles of protein methylation. Protein
methylation in archaea can improve the protein stability, affect side chain conformational changes, and facilitate
interaction with other molecules. The modified proteins include those in DNA damage repair and stress response.

Finally, future research directions of archaeal protein methylation are proposed.
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