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Abstract: Steroidal glycoalkaloids (SGAs) are cholesterol derivatives that effectively protect plants from
pathogens and pests. They are mainly found in Solanum plants and are synthesized in actively growing and young
tissues. Their biosynthesis occurs in three stages: cholesterol biosynthesis, conversion of cholesterol to steroidal
alkaloids, and glycosylation of these alkaloids. The biosynthesis of SGAs in Solanum plants is influenced by
genetics, transcription factors, and light signaling. Currently, research on the distribution, types, synthesis, and
genetics of SGAs is a major focus of scholars worldwide. This review integrates recent research advancements,
summarizing the key genes controlling SGAs biosynthesis in Solanum plants (HMGR, SOS, SSR2, SGT2, GAMEI,
GAME?2, GAME4, GAMEG6, GAME7, GAMES, GAME11, GAME12, GAME15, GAME17, and GAME18), the main
differential genes between wild and cultivated species (GAMES . GAME?2S5, S5aR2, GAME31 and GAME32), the
regulation of SGAs biosynthesis by hormone-related transcription factors (GAME9, COI1 and TCP14), and the
impact of light-responsive transcription factors (HY5, PIF3 and MYB113) and photosynthetic pigment enzymes
(PDS, CHLI and CHLH) on SGAs biosynthesis. It also discusses future directions for SGAs research in Solanum
plants.
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Table 1 Composition of five types of glycoalkaloids
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Figure 1 Basic structures of aglycones in five types of glycoalkaloids
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Figure 2 SGAs synthesis pathway
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( AACT, acetoacetyl CoA thiolase ) ; 3- J% JE -3- HI JE [ — Bt %fi i A & A& B ( HMGS, 3-hydroxyl-3-methylglutaryl CoA by

hydroxyl-3-methylglutaryl CoA synthase); 3-J35:-3- F % — B4 A & JRHf (HMGR, 3-hydroxy-3-methylglutaryl CoA reductase);
FFR KR I (MVK, mevalonate kinase enzyme); 2 2 BRI A (PMVK, phosphomevalonate kinase); &g H /2 [ Ee i %
fiff (MVDPD, mevalonate diphosphate decarboxylase); %JeJEEEMEER A1 (FPS, farnesyl diphosphate synthase); ff1 % Jdi 5 i 42 iy
(SQE, squalene epoxidase); ffi% )i & (SQS, squalene synthase); FRFTEEEA T (CAS, cycloartenol synthase); S FE N 54IiE J&
fiff 1 (SSR1, sterol side chain reductase 1); B N%%iL R 2 (SSR2, sterol side chain reductase 2); 7 FH IL L 1 (SMTI, sterol
methyltransferase 1); {5 F 3L FE 1 2 (SMT2, sterol methyltransferase 2); 7-J[IH i 2-5- K MR 2 (C5-SD, 2delta (7) -sterol-C5
(6) -desa-turase 2); 4-H1 3% {§ FEAEALEF 3 (SMO3, sterol methyl oxidase 3); K74 % £ B 57 #4JF (CPI, cyclopropylsterol isomerase);
HimE C14 I PP IERF (CYPSI, sterol C-14 demethylase); (§E2 C14 &R EE (C14-R, sterol C-14 reductase); {$FE K (8,7 SI, sterol
8,7 isomerase); 4- F i {§§ {2 S AL HiF 4 (SMO4, sterol methyl oxidase 4); 7-Jii & IH [ B34 J5 i 2 (7-DR2, 7-dehydrocholesterol reductase
2); 3B-FRIE 5 EE M SUR 2 (3BHSD2, 3p-hydroxysteroid dehydrogenase2); 5% 4 LB J5 A (SDR, side-chain oxidoreductase); i
g e LML B B ( SGT1/GAMEL, sterol alkaloid glycosyltransferase 1) fifi WE % % #¥ 3 4 2 i ( SGT2, sterol alkaloid
glycosyltransferase 2); HhME MAFEIL B EE (SGT3/GAME?2, glycosterol thamnosyltransferase ) ZMI 5 P450 & A i 88D WX
BRI (PGA4/GAME4, a member of the 88D subfamily of cytochrome P450 proteins); JRE HEE (UDP) HHIEEE RS B 5 ik 17
(GAMES, a uridine diphosphate (UDP)  glycosyltransferase family member); il il 4 2 P450 #. il & i 72A188 ( GAMES,
cytochrome P450 monooxygenases 72A188); GAME7 (i /&4 i3k P450 SN CYP72A186. 44 b2 41 il (4. 3% P450
FN% R CYP72A188, PGA2); e Z P450 HN% B 72A208 (PGA1/GAMES, cytochrome P450 monooxygenases 72A208);
2T IR B AR A E UM (16DOX/GAMEL11, 2-oxoglutarate dependent dioxygenase); y# & T B4 % ¥ 2 (GAMEI2, Gamma
Amino Butyric Acid Transaminase 2); 3B-#23%: 2 & B2 ZU8F 1 (3BHSD1/GAME2S5, 3B-hydroxysteroid dehydrogenase 1); 5[ B Sa-
W (SS50R1, steroid Sa-reductase 1); 2-% K ~FRHOBIHE BN R (23DOX/GAME31, 2-oxoglutarate-dependent dioxygenases)
Note: The black dashed box represents the cholesterol biosynthesis stage; the blue dashed box represents the biosynthesis stage from
cholesterol to steroidal glycoalkaloids (SGAs); the orange dashed box represents the glycosylation stage of SGAs. The black solid box
indicates the common biosynthesis pathway of SGAs in Solanum plants. The purple solid box represents the specific SGAs biosynthesis
pathway for tomatidine and tomatidenol. The yellow solid box indicates the specific SGAs biosynthesis pathway for solanine and
chaconine. The red solid box represents the specific SGAs biosynthesis pathway for esculeoside A. The green solid box shows the
cross-pathway of SGAs biosynthesis with other substances. acetoacetyl CoA thiolase(AACT); 3-hydroxyl-3-methylglutaryl CoA by
hydroxyl-3-methylglutaryl CoA synthase(HMGS) ; 3-hydroxy-3-methylglutaryl CoA reductases(HMGR) ; mevalonate kinase
enzyme(MVK) ; phosphomevalonate kinase(PMVK) ; mevalonate diphosphate decarboxylaseMMVDPD) ; farnesyl diphosphate
synthase(FPS); squalene epoxidase(SQE); squalene synthase(SQS); cycloartenol synthase(CAS); sterol side chain reductase 1(SSR1);
sterol side chain reductase 2(SSR2) ;  sterol methyltransferase 1(SMT1) ;  sterol methyltransferase 2(SMT2)
delta(7)-sterol-C5(6)-desa-turase 2(C5-SD2) ; sterol methyl oxidase 3(SMO3) ; cyclopropylsterol isomerase(CPI) ; sterol C-14
demethylase(CYP51); sterol C-14 reductase(C14-R); sterol 8,7 isomerase(8,7SI); sterol methyl oxidase 4(SMO4); 7-dehydrocholesterol
reductase 2(7-DR2); 3B-hydroxysteroid dehydrogenase 2(3BHSD2); side-chain oxidoreductase(SDR); sterol alkaloid glycosyltransferase
1 (SGT1/GAMEL1); sterol alkaloid glycosyltransferase 2 (SGT2); glycosterol rhamnosyltransferase(SGT3/GAME2). a member of the 88D
subfamily of cytochrome P450 proteins(PGA4/GAME4); a uridine diphosphate (UDP) glycosyltransferase family member(GAMES);
cytochrome P450 monooxygenases 72A188(GAMEG6); GAME7(CYP72A186 in tomato. CYP72A188 in potato, PGA2); cytochrome
P450 monooxygenases 72A208(PGA1/GAMES); 2-oxoglutarate dependent dioxygenase(16DOX/GAMEI11); Gamma Amino Butyric
Acid Transaminase 2(GAMEI12) ; 3B-hydroxysteroid dehydrogenase 1(3HSD1/GAME25) ; steroid So-reductase 1(S5aR1) ;
2-oxoglutarate-dependent dioxygenases(23DOX/GAME31)
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AR IR HMGI A HMG2 %it% HMGR, H HMGI fEFT G A 3Rk, 1 HMG2 L
FEZNH . MRAEFP h IR, SUFTT HMGI R HMG2 RARERARHEZE W, HMGI R
ARAEMRIRAL . RIS R HEVEASE I WK B PR, 1T HMG2 SRR AL IR BY,
PLBI HMGR TE0, R 77 0 B AR 9 & e b B B3R o 5% HMG T R v o 0k S 350
S I N 6 5 A VIE T A i ] e A A B ) BRSS9 A DO HMGR R
M58 E R 2 /DH = HMGR B:FBC, HMGR ik 2 M 71T, GARED R4 K
KENBAMEFAEES, Qs PIMGE. M. SRR FIBR B 2507, T
MEARFE KR BB MAEEES T SGAs frEth R AR, #—BiEM T HMGR %
KX SGAs W& B H% . SGAs & &5 StHMGR F1 StSOS KW IR FRIE 2 B3 IEAHE,
StHMGR. StSQS F: R RAAARI 201 SGAs & &8, SSR2 HE[A (] RNAI TR N K [K 2 4 25
IR, SSR2 22 5 M) 17 JIF ] B A0 R ek ) & B, RETTURD SGAs [IAE & 2
KW HMGR. SOS. SSR2 f&jiiiJ& e B[ B ALV & i@ 4e b i e B3 B, 3t i Se B0t T i
SGAs L& i T . 38 ik P 1 44 S N3 i 2 18] 1 3 ik i R 24 e i, %652 10
A MR 2] SGAs V& I HE ], A45 4 N9 UDP-WEZE % #8 lg5E [X GAME! (SGT1 )\
GAME2 (SGT3 )\GAME17 M1 GAME1S8, 5 4w 40 j (. 3% PAS0 S N4 Mg K K] GAME4 (PGA4 ).
GAMEG6. GAME7 (PGA2). GAMES (PGAl1) 1 GAMEII (16DOX), VL J—Phik o B F
GAME12. 1XSeHERAR A R R AEAET 7 SR 12 54 ik BP9 (8 3). GAMEIS /2
Fhh DEFERA T SGAs W& AR RN —H 5, B2 5B SGAs MAYIE
(39401, fE I ORI —F L AR A (GAMELS), TERMR GAMEILS J&, FRABRRERRM Fr ik
KILSTS. HSLrh SGAs & &/, RS FE & & & 1, 1 78 kA ik b R et v
STS FLE. R SGAs LR, KW GAMEIS X SGAs WA R B R EE, Tkt &5 @
Yy SGAs A=W B R 5N JH B R AR rp, MR RS AR RS 2372 4 SGASES, BB Y SGAs
FEM A AU T EEX S D R 2 5, 36 T 3B GAMELS SRR )5 (¥ Bl o



A
Acety, CoA
HMGR!

S8
SSR2y

1H i

Cholesterol
GAMES | GAME7

Y

22, 26~ ¥ FEH [ FE f
22, 26-Dihydroxycholestero [ e+ - R
/ o-Solanine  a-Chaconine

e BOBIEON RN SGAs W& OE RS SO BIE NI TR SGAs LW B <3 8 DL R AE G (o bR 2068
BB AT HISR SGAs AW AR R IE A LA R AE B 0k BN s BT T N SR AR SGAs “EW) 15 B < 3 [ LR AR etk
i=:P i

Note: The black circles represent the common pathways of SGAs biosynthesis in Solanum plants; the purple sectors indicate
eggplant-related SGAs biosynthesis genes and their distribution on chromosomes; the red sectors represent eggplant-related SGAs
biosynthesis genes and their distribution on chromosomes; the yellow sectors denote potato-related SGAs biosynthesis genes and their

distribution on chromosomes
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Figure 3 Genes related to SGAs biosynthesis in Solanum plants
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I S BURATE A R L b K= AR FE ML, T GAME2S5 B ERE i P ) S YRR ik
PRI SGAs FIES PRS4S5BS A M AR bk (0 ZH 2P 1Y) SGAs T2 i A A
A CRHLAD So-F A (A, PR GAME2s 25, AR T KEIA
VIR SGAs, AT 20 B A0 BB (04 K27, i M MR R 20 A7 AE P AN B 2 SSaR F
B, BFFERIL, S5aR2 H3TIHER CSaEUR 1 FlR SIS5aR2 FE J5 o~ Al 2 2 2 IR,
MR RR SISSaR 1 DN 5 o-Z Bk 2 B A W 8 EP, S5aR2. GAME2S5 J2 5| it fl SGAs
AT SGAs AL CHERE . DR FENA TAEYMLL R GAME2S5 . S5aR2 FEHI £ 2K,
FHORH: LR EAHT B Z B SGAs. HOUEM GAME25. S5aR2 1EANFZEAL SGAs H)#
o R DGR F , #5135 SGAs 458 2 FEE . GAME31(23DOX)GAME32 5 GAME11
BT 2 AL IR BRI XUIn %8 (2-0DD, 2 oxoglutarate-dependent-dioxygenase) F %, 1
WA R E R T 2R RE CleaSUs T ¥R EAL T, it GAME31 Hl GAMES A 7Y
Fro- ARG EE, 2 A AR AR i) S B RS0l SR Pt %8 H GAME3 1A
TR, AT R I A AR RN At B e AR ), R A RN B AR TR 2 P - R o- R
BRI & E B AR 13845, BPAF DR (Solanum chacoense) W Fr i GAME32 ik
o= BB A o= SRR FRIE AL AR B AR AR 1 R 11, T4 b GAME31 (X5 %558 kX
T FE O IR S T, 5 BB E (45 Bl Joe S IC BN S 510401, s TR 4 | S etk 1) 2-ODD &
K= GAME32 FER, ORI G/ B0 i msc 1 A0S Ma Ao 11401 2 i & AR AR SR )
AL T B A, K SGAs AE WA R [R5 400 B ik DR 20 2500 0 A 7 [ 5 R L ke
(R 2), NIRNHFTUARREY) SGAs ‘W& AR S . XL FE R 1) F K I 55 1 BHs st
IR R F G ST, H AR T — 3B YR, AT K R R 5 4248 o A
SGAs ‘£ E UL R IGMARNT, fEBIIER2E . A RANS, LUK CRISPR R SuHHA, wf
PAIRAT B AR SFAT R 7 LT 4RI R 4 B8 S A WIME . R, TP 5% SGAs WIMKLA 7 T4
e, B DASE A (A AR AR BRI, R e R D E B, SRR 1T B iR

HEFR K .
2 FHHMEIETT SGAs LY Ak FIYR LR HL

Table 2 Homologous gene comparison of SGAs biosynthesis pathways between tomato and Arabidopsis

ik HEH 4 FR Fahi (F:FE D) I (FEFE DD
Function Gene name Solanum lycopersicum L. Arabidopsis thaliana L.
HMGR Solyc02g082260.2 AT1G76490
SQE Solyc04g077440.2 AT4G37760
CAS Solyc04g070980.2 AT2G07050

SSR2 Solyc02g069490.2 AT3G19820




SMO3 Solyc01g091320.2 AT4G12110

SMO4 Solyc06g005750.2 AT2G29390
CPI Solyc12g098640.1 AT5G50375
CYP51 Solyc01g008110.2 AT1G11680
Cl4-R Solyc09g009040.2 AT3G52940
8,7-SI Solyc06g082980.2 AT1G20050
C5-SD2 Solyc02g086180.2 AT3G02580
7-DR2 Solyc06g074090.2 AT1G50430
GAMEI1 Solyc07g043490.1 AT2G15490
GAME2 Solyc07g043410.1 AT2G15480
GAME4 Solyc12g006460.1 AT1G05160
GAMES Solyc10g085300.1 AT5G37070
GAME6 Solyc07g043460.2 AT2G46950
GAME7 Solyc07g062520.2 AT3G14640
GAMES SGN-U578058 AT3G14610
GAMEI11 Solyc07g043420.2 AT4G22880
GAMEI12 Solyc12g006470.1 AT3G22200
GAMEIS5 Solyc07g043390.2 AT4G32410
GAME17 Solyc07g043480.1 AT4G36770
GAMEI8 Solyc07g043500.1 AT4G01070
GAME25 Solyc01g073640.2 AT2G47130
GAME31 Solyc02g062460.2 AT4G03070
S5aR2 Solyc10g086500.1 AT2G38050
GAME9 Solyc01g090340.2 AT5G65130
ColIl Solyc05g052620.2 AT2G39940
MYC2 Solyc08g076930.1 AT4G17880
UEREE=TE TCP15 Solyc01g008230.2 AT5G23280
PIF3 Solyc01g102300.2 AT5G67110
HY5 Solyc08g061130.2 AT5G11260
PDS Solyc03g123760.2 AT4G14210

3 5 EEXERETFIEIE SGAs £YERK

GAME9 ( JRE4, jasmoic acid-responsive ERF ) & — F 2§ %] # i i [K] T~ ( AP2/ERF,
apetala2/ethylene response factor) I, [H 1, 6 ni B SGAs HIAEY) & BRI,
GAME9 fi T 1 SHik b, RMi—HA " & 28R C Rimss W& m, Wik, Fhid
B IRE ZAMUE AR Z & & 2 R R M, SR TEERES S SGAs A& .

GAME9 W R IR S5 H A LB E SGAs £V NI 1E GAMEI R GAME4 3 [RAHALIP,



GAME9 1£ SGAs & AL mi3R1k, GAMEY idRKE(EHE SGAs ‘EME I, GAMEY Uik T 5
iR Y SGAs BRI . Fiih SIGAMEY UUBK AL RIERS HMGR. SSR. C5-CD. CAS
(235 B 0 25 U, SMTT 36k & B, (AA 2200 SOS, T ANE I A 1 (GAME4 GAMEG
GAMEI1] F1 GAME12) FIHWERALIEN (GAMEL. GAME2. GAMEI17 Rl GAMELS8) W3Rk
KA, T S5 Erh StGAME9 )ik ik MVK ZIH[HEF @45 (SSR2. CAS. C5-SD),
PR AERRFE TG B il (GAME4 GAMEG. GAMELT 1 GAME12) FfE3E4k (GAMEL GAME2.
SGT2) RFPIEZE LW, MYC2 ZKFMRAE 5% R LRy, 2R TTEY T JRE HH
FIEMOCHE EIFE AP, GAME9 W DL E#ERIFEHIEN:, 835 SIMYC2 Hx N TR E &
1, DL A7 3045 & 2% i FE E B2 (C5-SD) MVA (HMGR1)+ SGAs (GAME4+ GAME?7)
FRE EER G 87 b, TR SGAs HAP& Bk AT 47, COIl AL T JA 15 -5l B i
N, GAMEY W i, %N Tl Coll MFHIZKFIRR (JA) &, i Nif GAMEY
FesgBN, i 2 52456 8A SGAs AW & SN R ZHEEREN, A4 MVA @18, AR
WIGREA B PHE RS A SGAs AW A . %8 - GAMEY nf #1815 £ Fh SGAs A& 1k
HK (GAMEI. GAME4. GAMEG6. GAMEILIl. GAMEI2. GAMEI7. GAMEIS8. SGT2) %k
i3t SGAs &, A5 MYC2 456 RME &k, UE AT A4 42 SGAs EVE
R SRS 37 b, AATIX SGAs (A& Bk AT 4. COIL @il 2 GAMEY 113k
NI E] B2 4% SGAs AV & g4t b iR # 70 2K. GAME9. MYC2 5 COIl *f SGAs
A AR AT R AR AR B b I, (AR JE A SGAs A=A B A R
AR TRIELE] (B 4,
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Note: The black hollow curve represents regulation by GAME9 alone, the red hollow curve represents regulation by GAME9 in
conjunction with SIMYC2, the solid red line has been confirmed, the red dashed line requires experimental validation, and genes

interacting with GAME9 and the SIMYC2 transcription factor are highlighted in red.

4 GAMES9 B#% SGAs &%
Figure 4 GAMEDY regulates SGAs biosynthetic

TCP (Teosinte branched1/Cycloidea/Proliferating cell factor) 5 3%[K ¥ & — AW H 1
e F K, Horf TCP14 # N7 H 117 SGAs W& I E/ERH . B 7L R I, SGAs
WA RGER Y HMGR2. MVK. PGAI. 16-DOX. GAMEI2. SSR2. C5-SD. SGT2 Al SGT3
FH R 31 PP & 20 —A TCP 4554155, SSR2. GAMES GAMEG- 16-DOX~ GAME1 2.
SGTI. SGT2 M SGT3 FLPR )& AT A FNE BRI AL 5, R W] TCP14 i 5 SGAs & Hitk
HMGR. MVK. SSR2. C5-SD. GAMES. GAMEG. GAMEII. GAMEI2. GAMEI. GAME?2
1 SGT2 (456K AYT SGAs HIZEM & . TCP14 %K 5 DNA 4 s 45 &2 5491
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GA200x-1 IFKIE, 325 GA I& L, DELLA & AMH] GA ST, 41524 AT DL N
TCPI4 ik, MR BEAML S 245 R R, TCP14 24Xt JA HIRISE, AT 35 s )7
(549, KHI ABA. GA. 4l 2L E i 5 TCP14 [IHH TLAE F A1 4% SGAs A& ik
(] 5). XEFEE TCP14 KM ILAER], ILFEMT SGAs KAV & e, £ H AR
Wy el BEAEAEAR AR e AR AT HE— SRR I AR B A PR 5 TCP14 1] (72 B,
TEFIBLEL, Rl JA. GA 5 TCP14 ZIAIHIR AR . Behb, v LUB SR 455 T B,
[F Y F0 M S B S [N TR IR 4%, LABSUE SGAs &8, I A SR A4 & b i B
SHEARTHR, WEATE 580 SGAs 767 8 4B A1 4 K b i Thig

JA GA Cytokinin

|
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// \ rntee i
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Note: The solid line has been confirmed, the dashed line requires experimental validation.
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Figure 5 TCP14 regulate SGAs biosynthetic
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#3535 [KF HYS Celongated hypocotyl 5) PIF3 (phytochrome-interacting factor 3) JHid
G5 SR SGAs VA M. HYS REYE AR ERER T, R EER
A, R EE 5L SR S HYS /& phyA-105 g5 e 45 & 42 1 (COP1/SPA)
AW AEEEARDS), PHYB 454 SPA 24l COP1 [¥3& M0, 76 % US 2 9] MVA &1
H HMGR 35 PEST, 24 SIHYS YRR, GAME LR SKF R %, R HYS /& SGAs A4
AR T, e R BAER T PIF3 RS AR AT bHLH 3381, PIF3



SRR S5 A e TR KL, SIPIF3 YUBRIEIN 1 SGAs 135 B8, HYS @it 454 SGAs
WG HE R GAMEL. GAME4 F1 GAME17 W8 3 F - WMus # 5ok M1 241, 4RI, PIF3
X L BE R I 6) .65 1Y PIF3 BERR (L2 AL T BRI e R SR AF0. PIF3 5 GAME
[¥] G-box FIHARKE R 5 B FAH EAEH, MBI eI RE. 265, PHYB $0#0E, M
AR NG IZ S PIF3 456 S EOLREMR, IMTERR PIF3 X} GAMEI. GAME4. GAMEI17
FEDR R o1, IX L ZE RN T B T SGAs BB TR FEIR AL T W, il H o9 £k
A it 7 BRI
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Note: The solid yellow line has been confirmed, the dotted yellow line needs to be verified by test.
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Figure 6 Light signals regulate SGAs biosynthetic in tomatoes
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KEEFR (HEMAI. GSA. CHLH F1 GUN4) F1 SGAs “EW)& LK (HMGI. SQS. CASI.
SSR2. SGTI M SGT2) fEEG. WG N RO, FREHNZ L0656 1F T T fhlos-od,
FKHRIEE R (CRY, cryptochrome) FIHfA 3R (PHY, phytochrome) X SGAs & A 1
FIER o T8 B % e s AL 1 L SR X 4% A A o e s L MYBIL13 & SGAs AW G
BT AE IE VR 5 B 71050, DGR J5 DR B AR Sk, SIMYBI13 il 5 CAS. GAMEILL.
HMGR. SGT3 M SSR2 JE K {1 J3 8l 145 & H s He e sk 1 SGAs A& R (B 7).
AL RTIRES 16155 1 S 3 RIECRE A M0 AR B LU AR B (R Rk, 7E U BR o- R0 & F il
KA SGTI J&, Gl HoA OB 18 B, H I AT DAHET G IR T SGAs & il £E 7l
WE I T2 BT A IRAR00, fE2 BIARIE K] PDS3 SRAA (M3 A& I ie) i, S iuf i s
T R 5 ¥J W (IPI, isopentenyl diphosphate isomerase) A4 2= )| 3k M 245 )L FE £ 1 1R & ik 1y

(GGPS, genranylgeranyl diphosphate synthase) {131k /D 24513 MVA R4, Miib
L[ 2 7= A, T [ B SGAS A& I TT AR, TR H54 0 SGAs (AR WI&r BeT . B 73k
B 23 3 B S R OB AR DB K T T Ok e8, B BE TR I SRR . B MR
SGAs FIAEMN & B — A7) Hh 8] 44 7 3047 2 £E 1 2 (IPP, isopentenyl pyrophosphate )],
SGAs A& BUr 5 (1) PP 238 MVA A E A o b & i, 2RH1% b A4 A=
Y4 BT 75 B TPP 43 il 2 i FR O 7R 8 B 4-B% R i& 2 (MEP, methylerythritol 4-phosphate
pathway) FII S KA & BURARTEM SRR Th & i, XA RE 2 R E UL G B 4t
SGAs & TR I —NREH . BRI FEDE R 250 B4 E 2k SGAs LR, Hhabsk
R SGAs IR IR %, HUUREDG. B, SOGMBDE, MK T SGAs AR, it
HEM LG SGAs ARKIME 707, HAB 50 THUE 7 406% k. (PHYB) ), fEfRARIRZE
1 SGAs AR B G IR MUK, 76 65 AF FHeErh SGAs B Rdgermn, T 28 6 AT A3 2 4
2 SGAs FRE D o BROGFUNT SGAs FIFZI AN, St RIS 8] F1OG B 5 2t 25 52 m e 25 b SGAs
AR, K ] R 2 i o A ARS8 oA ' & 24 S4<500 pmol-m?-s”!, H2E SGAs
TR B A A AR S B KT, 666 BUEHT>750 pmol-m?-s!, B 6 & BUE ST
WK, SGAs BLR A, 2otA 1 %8 N 1500 umol-m2-s i, SGAs 1 2 PR e B 01,
JRAE AR I S 5 T R Y 45 ) 2 TR A P 1) A0 4 3 AEL R 5 381 1 S5 G 22 S 1 i )
IR AT 2E
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Figure 7 Light signals regulate SGAs biosynthetic in potatoes
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(magnesium chelatase) 7& ATP #1575 R G, MR A UL b O EE, ZH
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chelatase subunit H). J\EFFHL K LEHEF (PDS, phytoene desaturase) 2JEHIE b4
BRSO PR A, AT R SRR . RS SR DB (VIGS,
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