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Research progress of m°A methylation modification in regulating tumor immunity
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[Abstract] N°-methyladenosine (m°A) is the most prevalent modification that regulates gene expression in eukaryotes. It regulates
splicing, degradation, stability, and translation of RNA. Numerous studies have demonstrated the close association between m°A
methylation and tumor development, highlighting its crucial role in regulating tumor immune response. The m°A modification
actively participates in governing immune cell differentiation and maturation as well as modulating anti-tumor immune responses.
Within the tumor microenvironment, m*A modification can also impact the recruitment, activation, and polarization of immune cells,
thereby either promoting or inhibiting tumor cell proliferation and metastasis. Consequently, it plays a pivotal role in reshaping the
tumor immune microenvironment. In recent years, immunotherapy for tumors has been increasingly applied to clinical practice with
notable success achieved through approaches such as immune checkpoint inhibitor therapy and adoptive cell immunotherapy.
Targeting m°*A modifications to interfere with the immune system, such as targeting dysregulated m°A regulators through small
molecule inhibitors and inducing immune cell reprogramming, can improve anti-tumor immune response and strengthen immune
cells' ability to recognize and kill tumor cells. The m*A modification represents a novel avenue for potential clinical application
within tumor immunotherapy. This review provides a comprehensive summary of the regulatory impact of m°A methylation
modification on immune cells in the context of cancer, while also delving into novel targets for tumor immunotherapy.
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1 m°ARBLEBMmERREE

m'A & i, BUAR 6 T 6 L AR R
(nitrogen, N) &AW AL, 2EFEAZAY) mRNA &+
BN ERE, REJE RNA R e tE . B4 (%
fife . BRI mCA B R =K S5
W F SRS W (writers) . 25 H 3L 4L (erasers)
FTH AL R 5 G (readers) , 43 5l P45 m°A (4L
ZERA . m°A WA RS 50, AR A% O
L B % W R 3
METTL3) . WAL 14 (methyltransferase like
14, METTL14) FUHAG 4% K 5 40 Wilms i 2 H1
1 #1 5 % B (Wilms’ tumor l-associating protein,
WTAP) . JA#HE m°A AL RZ ME AR G H H (vir like
m°A methyltransferase associated protein, VIRMA/
KIAA1429) . RNA %5 & JJ¥ & [ 15/15B (RNA
binding motif protein 15/15B, RBM15/15B). CblJiij#
FEFEHFE 1 (Cbl proto-oncogene like 1, HAKAIL) | #£45
CCCH 2% fu & % 1 13 (zinc finger CCCH-type
containing 13, ZC3HI13), WA A H L EGFE 16
(methyltransferase like 16, METTL16) &5 F—fif H 3
FERSHE O P SLAREE AT LI mOA B A, A
5 B Wi A0 AR Bk AH OC 2 1 (fat mass and obesity
associated protein, FTO) . AlkB 6] JE & 1 5 (AIkB
homolog 5, ALKBHS) . H Z 4k {5 51 i 3= 541 45
YTHZ5 R IR, I YTHZ5#5 m°A RNA 45 &
£ M 1/2/3 (YTH N°-methyladenosine RNA binding
protein 1/2/3, YTHDF1/2/3) . YTH 4% #4380 & 5
1/2 (YTH domain containing 1/2, YTHDC1/2), LI}
[ 5 ZREAE KN T 2 mRNA Z54 8 1 1/2/3 (insulin-
like growth factor 2 mRNA-binding protein 1/2/3,
IGF2BP1/2/3) 4 1, 33 = 24k [ 5 mA 3 457
5, TR K E E MR kR w7,

(methyltransferase like 3,

2 m°AEHSHEERARE

A S e MR & B S AR TP U AR A B
ite, KREPUSRHRE | FUESEER], 2P )
B —dH B2k o [ A MR A0 M B 4 B SR 40 i
(dendritic cell, DC) . H A R4 (natural killer
cell, NKZiM) . MEAHCE WEA (tumor-associated
macrophages, TAM) . A% 400 (monocyte) . H K
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4 ffd  (neutrophil) . B #E U5 2 #0 # 48 B2 (myeloid
-derived suppressor cell, MDSC) . vydT 40/l . NEK M
Al (mast cell) 45,

2.1 m‘A 5DC

DC J& Jj g & & 19 $T 5 £2 52 4 i (antigen
presenting cell, APC), REARCHIGEWILG T 40/, 78
T 25 S B B B R 4 T B Y. DC Y Th g R
50T S 3 e bt , e i BB A & A 0 g
W78, METTL3 4 & m°A {2 i i CD40. CDS8O Al
Toll ¥E3Z & 4 (Toll-like receptor 4, TLR4) {55 i& i
2% Toll/ A4 M/ % -18 (interleukin-18, IL-1B) 21K
45 fy 5 i 8 5 3 (TIR domain-containing adapter
protein, TIRAP) fE DC i B3, LAl 8 T 44 M i
%, 34 9% TLR4/NF-«B {5 5 %5 5 09 4 i F 5 77 4
m°A H AL AT 52 DC i . 38 i 2 5% DC kg
fih RNA Inc-Dpf3 () m°A &/, F&AIK YTHDF2 4 3
Inc-Dpf3 [ i, Al BHLAS DCT R, 5200 5 I 24
g 1. A HAN 4 1) L B, YTHDF1 Al LU
mCA bR IC Y G A%V AR 2 1 1 B AT, 1 A
DC H BB, FEff# DC BRI BT . T YTHDF1 #Y
S0 2 DU AT R AR R B Y 2R 0A L S 98 DC X ik
AP R T, NI A5 R T 48 A A4 470 fib
Jed S

22 m'A 4 NK4i

NK 4 ffd 2 [ A fe% R 40 b B B3R R0 1Y
YRR L ANAE, SPUE . O EEERY AN e E
A K. NKAMEA R KPIMERE T, PA 2
H AT R T 408 LASh S5 A 0 0 0 b igg 225 43 2000 44
J L WS & B meA B A 7 2 R NK A1 i e S A T
REALN TR B EEAEH . AERARE T, NKAM
METTL3 {9 25 1 3% ik /K F 5 20 4 F &2 1B A 6,
METTL3 # Hlt 4 25 ik 48 NK 40 79 25 457, 303
NK 20 7 ol e oA B v ) R i D g ™. YTHDF2 4
TE 2E 5 NK 20 i f2 28 f & R b & #EAE H .
YTHDF2 735 AL i NK 20 F kg i, il ad 2 5
i T R SR T I 5 (signal transducer and
activator of transcription 5, STATS) -YTHDF2 IF &
o, AR E NK 40 A 08 T fg s e nT i ik BEAIS Tardb
HE PR 5% Sk RNA B e M, I 1 NKOZH i 15 58 A0
7% 1o
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2.3 m‘A 5 TAM

TAM J2 152 18 76 iR 41 209 (%) s 4 i, 7 g
TR TR B T T R AR o g T A
BN T BOVE R, AN mT LA A AN [ A 1 A
ik, M1 E WA AT DU S ie i g . B, M2
TR I I 24 ) 5 TR S e A L 2 g e T
METTL3 A if i /5 STATI mRNA ) /P 54606, 19
s FLRRE M, NI b E STATI ik, R #E M1 R
1B P YINZE Y W] T METTL3 % TAM 9 4%
YEF . 7E SR 0 200 wlfilioa 1 /N BB R . METTL3 e
Fé /I8 B TAM 76 Mg v 2 T R B 34 i, MIETTL3 ikt
S F&AIK YTHDF1 4+ 5 SPRED2 #1%, i3 ERK & 4%
1458 NF-kB/STAT3 316 , S8UME K S . o
5% 2 kB, YTHDF2 1 0] 345 TAM $i i 5 30 fig
TAM 1 YTHDF2 6t 2 3 i # [a] y T4E % (interferon-
v, IFN-y) -STAT1 {55l %, K TAM & Hi g ft bt
Jifrgeg Fe AU HE s KT R e AR S RE 7, dE IS SR 40 i
BEPE T AN T 0T R s

2.4 m'A 5PN

H AT MR TG T BE A . TR Z sk
B A0 M B HLme e, O AT A R B0 AL 214 4k Sk v A
Ja 2 PR E i R R AR S s A b, B
20 P Y A K- B 4 R S S B R G
BAN, ZHANG 2 ' % B METTL3 4+ 5 19 m°A &1
1 YTHDF2 4 3 1 1851 A] 42 i#f PGC-1a mRNA FEfif
75 SRR AN M oAk ok ML TR AT M2 R I 2, A T
RV g S AR

2.5 m°A SRR AN

rh R 2 A R TR B R S AE T, AT A
LA A e JR 240 A i A g 1o AR ELAVE T et
JiEg SO, A AT S A A A L A i A R SR
RN TR N O U N
C5aR 1" H o 200 i S 3 i WTAP 4 5 19 m°A F 2
A 38 ENOT 55 SL IR 6 4 MO e e, 5 g 2k e
MENRIUSA I, FBH RS W i b ik 4
piRNA-17560 "] 34 5 ZL i 4 il vh FTO %35 . FTO il
IF D mA IR AL SR PRI E & 45 A A 1 (zine
finger E-box binding homeobox 1, ZEBI) It [H &
PR, NI UM 240 M 0 A~ 36 97 I 25 0 T iz 18] o e
o 2 TR AN T FE S LB B TR T AT A Y
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2.6 m°A 5 MDSC

MDSC & FH A J80 52 4 A B 2 L R e P 24 i
R RS AN, A BRI E T, B
EJVF 2290 BRI ) SR S g 155 R0 R R TS 5
PIMISE 2, METTL3 38 ot il 1 M e - B - B e s 3 P 1
% W 5t E41  (basic helix-loop-helix family member
ed4l, BHLHE41) -C-X-CH{F#BAN TRKT (C-X-
C motif chemokine ligand 1, CXCLI) /C-X-C # {44
bW F 3Z K 2 (C-X-C motif chemokine receptor 2,
CXCR2) {5518 B2 MDSC i 88 , {2 i 45 1 95
HE R DO A T R I P A R O O IR R
YTHDFI1 7 Jif J5 240 2t & ik, i 5 1L-6 70 W J
MDSC SEE R, PR s B,

2.7 m°A 5 ysT 4l

vOT 4 & —FP AT [ A S e DI RE Ry T 4H i, He
TCR iy M SEELH AL, 4040 Tl . WFIIE LA S WA IR
AR BH B ARG ROR K N A2, ST 4 R BE 27 473 e 4
L, CRE R B L o B e, 2 5 b e S i
B BESE R, m°A 2B AL ALKBHS 5 3
THL LT , Mg 40 M b ALKBHS 6t 25 fiff Jaggedl/
Notch? {5 %5 % 35211, A B F 35458 vd T 4 i mir 4 1y
BAFE A3 4L P METTL3 4% 9 m°A F 3 Ak U AT 3
I mRNA £ 52 M F135E RNA  (double-stranded RNA,
dsRNA) i, LOFAyd T1AI v T17 3K H4~F 22T
REAS A AYE FE 4f

2.8 m°A 5K

JIE A 20 b 3 3k - i 2 RPN IR 7, S5 g
o MK AN AE B AL R, I . I
PR AR A TR 45, A e g ot R A, AR R
MK RS, AT R T 200 i S5 0 28 40 i B 3 S5 A
e, FUBAOR s U BEge P BB, TR
IR 20 M e N E R, METTL3 ., WTAP % & 3%
ik, I HOAE K 20 A5 G g5 200 Bt A fib g eoiE i B
% JIE K 440 L ) 32 0 27 31 mOA F SR AR . mCA
FEAAE MG 5 I8 K 40 T et 2 DDA G . mPA LG
Rl E A RS S50 IR RN i A KB, I nl &
M) 48 L - mRINA ) R d, 400 A A 4t A 5 1)
RAE R Y

m° A B X [ G AR B S AR FE L 1,
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F1 m°ABIGE R EREARNEZEIER
Tab 1 Role of m°A modifications in innate immune cells
Immune m°A i
cell regulator Type Related factor Function Reference
DC METTL3 Writer CDA40, CD80 and Positively correlates with DC maturation and function in promoting T-cell activation [11]
Tirap
YTHDF1 Reader Lysosomal proteases Negatively correlates with cross-presentation of engulfed tumour neoantigens [13]
YTHDF2 Reader Inc-Dpf3 Positively correlates with DC migration [12]
NK METTL3 Writer SHP-2 Positively correlates antitumor immunity of NK cells [15]
YTHDF2 Reader Tardb Positively correlates with NK cell antitumor activity as well as NK cell homeostasis and [16]
maturation
TAM METTL3 Writer STATI, STAT3 Positively correlates with M1 macrophage polarization [20-21]
YTHDF2 Reader STATI Negatively correlates with macrophage reprogramming and antitumor immunity [22]
Monocyte METTL3 Writer PGC-la Positively correlates with monocyte differentiation into different types of macrophages [25]
Neutrophil WTAP Writer ENOI1 Positively correlates with tumor glycolysis mediated by C5aR1-positive neutrophils [27]

FTO Eraser ZEBI1 Positively correlates with senescent neutrophils-mediated chemoresistance in breast cancer [28]
MDSC METTL3 Writer BHLHE41 Positively correlates with MDSC migration [30]
YTHDF1 Reader EZH2 Positively correlates with MDSC recruitment and activation [31]
vdTcell METTL3 Writer STATI Positively correlates with equilibrate vd T1 and yd T17 cells [34]
ALKBHS5 Eraser Jaggedl/Notch2 Negatively correlates with proliferation and differentiation of yd T cell precursors [33]
Mast cell METTL3 Writer IL-13 Negatively correlates with inflammatory responses of mast cells [38]

3 mABMSMNEIERERE

T R R SRR S B, LA E B IR
T AR B RE A o iR A ST A APC R Sl 5 R
JE AR LA RON AN, ALEE T 40N B AL, ATT R 3h
YU IR S L

31 m'A 5T

T bR B 20 SR U8 T 86 T4, 26 M AR b 2 fh i
AR R B IMNE SR e TR . T AR A 2R Ay
UIRE, W E AR ANM . VRS ik B b o s 4
M T RE, A= ANM 5, AEBUPE G
S B T 4N R R R AN R b Ak SR ]
LA A
311 m°A5 CDA B TAM  RIEE PR
CD4"T 20 3 75 4% Fh T J5 R 41 1 1 S S An i 7 °F
A AR ZE R S B PE T4 (helper T cell, Th
YA ) o Horb Th M7 AL 58 2o e By 240 M 5 1% CD8™T 241 Jfd
B 4 & HE G Ih g, thal 7= A2 TFN-y Il TNF-a
SEPTEEVE R T MR 40 s Th2 P78 5 B0 IL-4 , IL-
13 ZE 40 R 7, AT 90 40 A 2k T 40 AR B R A 1
A BT kB mOA SN B CD4A'T 41 i B9 4
fk, METTL3 Gk B /9 0 46 T 40 A 2% B0 5 Th 20 i ok
/b, T Th2 M3 0. ¥ 4G T 4H M h METTL3 B A

e
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I 5 0040 M R £ 5 G0 40 L BB 15 5 4 ol 1R 5 1
(suppressor of cytokine signalingl, SOCS1). SOCS3
FCISH £ FIKFAmfl, NI 0 i IL-7/STATS {5 5-38
Mo, SR T AR A AL Y. mOA LA 5
CD4" THIMI Ry hRE . & W L ALKBHS i o P A%
CXCL2 Fl IFN-y mRNA 1 m°A 7K F, #43  mRNA
FasE PERBI:, {EUE Thl 40IhEE 2,

312 mASE T HETARE HETHR
(regulatory T cell, Treg ZHffi) & CD4'T 4 ffl 531k i
—ANAE, PSR AN T R SR . BTk
B m°A B LAk 6] RFE 7 Treg 20 0 14 434k FR0N 3 g

KA EVE A . METTL14 Stk il S 28001 4h T 40
P FE 1015 Treg 40 MY 20 4k . METTL3 4 %
m°A B 3 AL J2 2 15 Treg 1] DI RE T 75 A4, 1 Treg
4 il o METTL3 6kt 2% 14 il Socs mRNA 7K F-, 5]z
IL-2/STATS {5 5 38 R 1% , 33X Treg 40 i1 Dy fig FlA
TEVEZ BIWEIR

3.1.3 m°A 5 CD8 THiMl CD8 T 4t iy 4t Al 2 1k
THIM, HBOE G nI R aEFLE . ORG24 iR
A, IRV, m°A B R4 5 CD8 T 41
J0 i R v i % DD ORE G o A 45 B g 1) T A A
METTL14 ik 5 m°A 7K V-1 CD8" T 4 Jif i e 75 i 12
IE M 56 M0 fE R /N 40 A Bl & b, YTHDFL Al
YTHDF2 5 2% ik 5 S [8] 57 4245 CD8” T 4H g 7%
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PR IR L 200 A T IR I R R Y S ke 7 TRl
AN P, LIU 4§ U8 % B METTL3 0] £ S 300K
RNA circIGF2BP3 [ m°A B 1iifle i HER L, circIGF2BP3
38 3 miR-328-3p Fil miR-3173-5p 3 4+ V£ [ 4 PKP3,
i CD8" T 2 i i u /b, 00 ek B 3 J g o ek,
/N BB (2 208 40 it R) 3 0 FTO A S RE M v 4, 10
il CD8" T 4 Mg , #bakk S e Wa s 1T FTO BE 9
RIS, MR 20 POBE e A 75 M TR, CD8 T M e 1) fig
;W/E [49]O

3.2 m'A 5B

B 4 AL AE PR AT AT oA S A, 7 AR Bk
I UG G N2 o TEMIR b, B 4 32 BRI
Gr W AR SEP TR UM, T B 40 IRA AT i b
F2 mCABYRE R B RV

Tab 2 Role of m°A modifications in adaptive immune cells

JEUHE SR U T AN S R AEBURRAER CY.
5 EmCA B S 5 R B4R AL T, W
METTL14 7 &t 2 25 B Wr 2 HE B 20 Hg A AT B3] (pro-B
cell) [ KuF B (large pre-B cell) FIF5AE, 0 B
A LA . 55— gE Y KW METTL14 A 51
m°A B HE 1 S8 8T I F (40 Lax ! Bl Tipe2) 1)
mRNA FEAE  MAITFZ I A 2 Hors B4 A PR 5 0
WA J3— 5, B AL mA B AR 5 i
R, ZRMWERERERAM D FTO LiH, m°A
FH AL KO i 2RI, (R0 22 i g 0 L 4
TR

A B X 3 7 1 5 AT L 1 R R A e e s
T PE R L 2 FIE 1

Immune m°A i
Type Related factor Function Reference
cell regulator
CD4'T METTL3 Writer SOCS Positively correlates with proliferation and differentiation of T cells [42]
1
ce ALKBHS5 Eraser IFN-y, CXCL2 Positively correlates with Thl cell activation [43]
Tregcell METTL3 Writer SOCS Positively correlates with sustaining Treg suppressive functions [45]
METTL14  Writer ROR~yt Positively correlates with Tregs differentiation [44]
CD8'T METTL3 Writer  circIGF2BP3 Negatively correlates with CD8'T cell responses and facilitates tumor immune [48]
1l
ce METTL14  Writer Ebi3 Negatively correlates with dysfunctional CD8'T cell levels in patients with colorectal [46]
cancer
YTHDF1/2 Reader unkown Positively correlates with tumor-infiltrating lymphocytes, including CD8' T cells [47]
FTO Eraser c-Jun, JunB, and C/  Positively correlates with glycolytic metabolism of tumor cells; negatively correlates [49]
EBPB with CD8'T cell responses
B cell METTL14  Writer Lax1, Tipe2 Positively correlates with B cell maturation [52]
FTO Eraser HSF1 Positively correlates with tumor-promoting and pro-metastatic in multiple myeloma [53]

4 m°AREBLEMHmEMEREATHR
R MH

iR S iR T B ARSI T BALIR R E R GE, K
S R AR BB SRS, s Xt ik e 240 e e
PUNFAAIRE ST o HTIR R L N B AR S e ih )7
Trk ERALE B AL R M RNAT Y . L AR S
PEGIT A5 MRRE mC A R IR LA S R LR
DU RIS, 0] eSS S E it BT I 7 1ol o

4.1 ) meA T il Bh G PERS A N IRT
G PERG A AR T RS R | M Ra s
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J5 T A CREAE T o s 4 i 1 28 1 R ey o ke i
TG SR E R e o, b akE S e WAL, A0 47 e 98 928 S
Moo IR PESET-Z K 1 (programmed cell death-1,
PD-1) HUAAR A 13 04 S s A A 300 51 550 28 245 4 ] fie
BRaX AR, RS e A . H T meA B
XiF G RE G A TR AR B T Y . 45
W, BER METTL3 5{ METTL14 7] it YTHDF2 ¥ 5E
Statl 1 Irfl mRNA, fi¢ #F IFN-vy-Stat1-Irfl {5 5 18 # ,
P I 3 56 25 15 i B PD-1 A7 PR B e e I 24 B4 B
5% 5 &, YTHDFI18id m*A-p65-CXCL1/CXCR2 %
TG e LA R 25 i i T, TR Ry i
o e A5 BELIBT 7 vk AR TR A

LSRR (B0, 2004, 44(1) (@)
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METTL3, YTHDF2

METTL3| — SHp-2| — AKT/MAPK signaling pathway| — inhibit antitumor response

METTL3, YTHDF2 METTL31 — promote M1 polarization

METTL3, ALKBH5

ALKBHS5 | — Jagged1/Notch2 | — induce y6 T cell differentiation @
8 T cell

WTAP, FTO (in tumor cell)

senescent neutrophils — FTO (in tumor cell)
. . ! Neutrophil G\
chemoresistance in breast cancer

METTL3, YTHDF1
METTL31, YTHDF11 — MDSC migration and activation

MDSC
METTL3
METTL31 — PGC-la| — induce monocyte differentiation @
Monocyte
METTL31 — inhibit inflammatory responses of mast cells
Mast cell

1 mA SR 5 % 40 R K BhEe e 0% L & B R 1E

/' M1
% *MZ NK
€]

METTL3, YTHDF1/2, FTO

Tumor antige YTHDF1/21 — lysosomal proteases — antitumor response
Anngemc stimulation
METTL3, METTL14

@ METTL31 — Socs signaling pathway |
Tregs sustain Treg suppressive function

TDifferentiation
C METTL3, ALKBHS,
D4’ METTL31 — IL7/STAT5/socst — CD4" T cell activation

@ METTL3, METTL14, YTHDF1/2, FTO)

CDS” FTOT? (in tumor cell) — c-Jun, JunB, and ¢/EBPf 1

restrict CD8" T cell activation « tumor glycolytic metabolism

@ METTL14, FTO

METTL141 — Lax1/Tipe2 | — promote B cell maturation
B cell

Fig1 Modification of m°A in immune cells and antitumor immune response

4.2 H 1) meA PN P B i R

m°A AT IR A S A R LA R AT b IR i vh
BN EEMER, S R meA B A IR
SYRBI ARG . HHTE 2P & H— 250 m°A T T 71
I, LB RRUE T mCA 0 500 T 3 S R
Mo W FTO #I 7) Dac51 A] 4% 5 i igd 40 21 v CD8'T
20 B G W LT R, AR AR A K. FB23 A
FB23-2 WAl B 42 5 FTO 4545, il 2 H S AL il 1%
P, FEEEH 2 PERE R A IS8 (acute myeloid
AML) B RAEER PO B g kil
T METTL3 4115 STM2457 7E4T AML 1 HAG &5 497
U S I /NG IR 1) 2% A mOA R
FLA GRS, AR TR R AR 58 HAE FH AL G -5
TR ek,

leukemia,

4.3 N1 S AN o g

T 3 T G e A R HE AR E DI RE T AL T Y meA
A7, AT G 20 i o 2 2 DA & F BT M /R
Y T A0 AE e G2 b i S, R R 1
REST LR BT e e bR AR Th7E T A0 M o o1l
i 92 SO ER 55 Ff Treg 41171 CD8'T 40 g ) i A% 1 i fie
3 TP mOA A8 i 1 R 1 2 B B R 3 Vi P Treg T B
HA—EIFR . tesh, 1 TAMH, TLRY #3h5
254 /NTHE RNA #L [ YTHDF2, 0] fif TAM 5357 4
BT R A, BB R
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4.4 TG R 7 e
mC A i T DU B2 i B2 W . T T
TURRES 53 B2 0 R bR B . ZHANG % Y #5717
— £ 25 (m°Ascore) Kb B i o meA B
3, JF5 MR A v e e 20 VR T R AE A I R 5 At
74 B m°A Y BE A S 4 A5 2 5 i 9 i 92 3R A8 RN e
PD-1/F FEFET-H F /A 1 (programmed cell death
PD-L1) fREEIRITIE BEMIC; 450KV
m°Ascore A B THII4HT PD-1/L1 SREIRIT I, J&—
Fha] &8 0 B 28 36 97 TS AN R PEAS B9 A 0 hs 2590 o

ligand 1,

5 BE5ERE

m°A FEEARAB A 2 5 8 5 22 b G 8 A R 1) 2
FRASHIIRE, 75 28R S e TR i i vp A 4 Ei L
PRI o HARIK mT RE R Sy 20 M A 58 8 Ay B2
FEEE, o] RERCA b 1k i et At i ) e sl o PR =K

PRI, 7EI0E SR 7 S, meA B — A Y
BTEELR . EESEIAMIT, AL A 1t —
AR, T m®A KR G 1)1 Y AT LA S s ]
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