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We identified and analyzed the function of a gene (gHP10) that increases
photosynthetic rate as a result of increased stomatal conductance in the super high-yielding rice
variety Takanari. Using a crossed progeny population of Takanari and Koshihikari (photosynthetic
rate standard), we narrowed down the position of gHP10 on the genome and generated genome-edited
lines. gHP10 was found to encode OsMPK4. Sequence comparison of OsMPK4 in Takanari and Koshihikari
showed no mutation within the exons. Therefore, we believe that the difference in expression pattern

causes the difference in photosynthetic rate. Yield studies of Koshihikari and Koshihikari lines
introduced with gHP10 by crossing were conducted in the field, and the latter showed an increase in
yield and grain quality.



1. WFERHME S YO 5

IWEMHIIEMIZ E > TEHBEBITRERLEERFPEO—DSOTHY, o7 A4 XL Y —RFENIC
FoTREEND, A RITEHLTUIZL DL 7 ¥4 XD L B FAEEE - RESN TS
B, INOEBEFOMFEICEALTH, X7 LLHINEOHEKIZIFER L2, 22T 74 A
RO ABET &Y —AENCED BB EHAGDE TREDHEMAER DT 7 —F %
MFET DR H D, L LRR S Y —RRBNICET 2B FOBEEGIZD W, 2 TEE S
1A REFESZ T U (BB« SARBORER) Lo b B ) (IEEEYE - YA RUR AR NE) DA
BB HWT, F 10 ek ERIC 2 7)Y BRORAIUSEE % 5 58 a1 (ghP10) DIFAE%
TR LT,

2. e EM

AWML TITEE SRR LI X 1) BROKALEE 2 @D H8n 1 (ghP10) OB - FEEE
ENT 24TV, HH R Y — ARENICET 28I+ & L CBEFEDO Y v 7 A XZBb 58 &/
ATl L, INEMOS B O e 2 MErd 5,

3. WFFED Ik

(1) A xEFEE TV Eaveh ) ORMERRERZHWT, gdPI0D T ) A ETOMEDK
DIABEAT, BEMELETFEZRELE (vy P _N—R o n—=7),

(2) gHPIO D~ > ¥ 2 71 E HWT, glP10 B89 2 HERVE s T8/ (NIL-g/HP10) Z1ERk
L7,

(3) 7 AfREICEY, ave B VD v o T 7 MEKEER L., SCABOREZRIE LT, B
R TFA2RE LTz, Z 7V kO a s b B ) OJFKEE T ORI 2 ik L, Sed iR D
BV EOEBICHRET 0 EFT,

(4) aveh ) OBEBEHERIC NA (—FREEZ< T8, 2 hiEEZRELT5i#
1) OV 7 WA AEEB R I B 2 WERIE RS TR 2 1B L (2240 NIL-GVIA, NIL-
G2 . i & NIL-gHPI0 E R LT, ¥ v T 4 7% (PYL) Z{Ek L7z, 2>V -
NIL-gHP10 + NIL-GNIA + NIL-GW2 + PYL-GNIA+qHP10 + PYL-GW2+qHP10 + PYL-GNIA+GW2 + PYL-
GN1A+ G2+ qHP10 O 8 SR % i B35 C 2 A MAkE: L, & - ZRME & ik L7,

4. WF7EEk R

(1) A rEhfEZ VY Eave ) OZMEREFAZHNWT, v v I N—R I m—= T %7
ST & T A gHPIOERFEIR TR 3kb (TR VA E N A T ) LDT ) T — a3 ERIZ L IUR,
AF~ v T HA F—A (0sMPK4) #EE D7 aT—F —fEKIfESW 2 (K1), £72FUAL
BICKAEEE LA RAUEE BB SN 2 &b EfEE T IIEAGEE 2 SO R,
AREEZGET2BETTHD EB R,

Centromere
]
Chr.10 10S 10L

—

N o~ D~ o <
Nl N D~ D~ o~ 0
[ig] ~— [toNTe) Lo ig]
N O [sS\Ha\| N N
2 s == = z
I U Pﬁ I 1

n=476 15”’/,/,,//f’**’éiiﬁ?5\\23“‘\\\\\\\jﬁ1\

| || jT— | |

T 1 1 T T 1 m T T

n=2,8002 1 2001203 ;\\\\\\ 5
| o

agﬁkb 2 OsMAPK4

K 1. gHP10 D~y JR—R /0 —=v
HE#k i~ — A1 — DBIT, BFE I~ — 7 — [ oA X FEiESE LT,
IR VA E 7z gHP10 FE



(2) v bV ZBIEEFIT gHPIO fENZ 77 UL (100-kb F2EE) Tb D UYERIE Bz TR
W (NIL-gHP10) ZEH L7-.

(3) OsMPK4 DZNaDREFT 7 THD NIMPKA 2V A Lo o I L0 B TFRIRZTHO D
ELANADOKALEENREE D AMEE LSRR EIND Z EBRBRIZHM LN TND Z &b,
a e HUDOsMPKe 27 ) MREL T, /v 7T 7 NERKZEAS D & Lz, LAL 0sMPK4 1%
A XDEBICMHEDRIZT T, /v 77U MERKIIEONR2NE OREDPBEICH 7=, LTR
o T T1 A% T 0sMPK4 2NEN 72385 T JFE & IE 3 OG- A FF o ~T o ik (#37 L#45) 2584k
L, avehl (& —arba—)) LKL, ZOME~TeffikiZa el ik
HEIEABGEEN R L T (2), ZHUXIER 72 0sMPK4 559734255 LIS EL L 72 o
ik breBEZ BN, L > T OsMPKA I TRRNEIG FTH D Z L W MR T& 7=, X 1)
VRO e B YD gHPI0 SEI O IEY 2 i L2 L 2 A, W OhO—HHER L 239-bp
DREENR SN, BIfEa T v & NIL-gHP10 @ 0sMPK4 DIEHUEMT 2 4T72 > T 5,

18

16 A B
14
12
R 10
£
= 8
€ ¢
3.
— 4
z
o o
= & d d
4@‘“ & x%
& &
% 5>

X 2. 7'/ MREE GO BUEE

(4) e & NIL-gHPI0 DI E (F¥KkE) & ZKWE (ERAE) g4 25 & NIL-
GHP10 D J5 D345 7. 5% O ZOKEOHMA L A, BRI GITEY 24% 0 EAPN R 6T,
NIL-GNIA « NIL-GH2 KON PYL-GNIA+ G2 1X 3 > 7 A A3 b i VTR LTV =y,
ZREIFE LU N B S, BRESIIRE S TR TV, 2B ¢HPI0 ZE A LT
F# (PYL-GNIA+qHP10 « PYL-GW2+ gHP10 J2 ON PYL-GN1A+ G2+ gHP10) TIXZENEIE 9 TRVRH
WZEeA HZCKEIZFE LA B, BRREIX 20%RBED EADBR N, bl &
MHEA FOWEDEEMZIT I A AOHZEBERKLTHLT LR LT, YV —RRE O
DUNETHDZENgholz, TR E LT, Y—ARNOBEIMZ LY | BRIARE 1
M BAEEMERH D Z & by hoT-,



(Adachi Shunsuke)

(30717103)

(12605)




