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Fig. S1. Leaf structure of Chenopodium species with non-Kranz anatomy. (A) C. hians; (B) C. incanum;

(C) C. leptophyllum; (D) C. pallidicaule; (E) C. quinoa; (F) C. standleyanum. BSC, bundle-sheath

50 pm.

cell; MC, mesophyll cell; V, vascular bundle. Bars



nland); (B) C.

o=

atomy. (A) C. album (F

with proto-Kranz an
e); (C) C. album (Fukuoka); (D) C. album (Poland); (E) C. album (Tsukuba); (F) C.

Fig. S2. Leaf structure of Chenopodium species

album (Franc

50 pm.

ular bundle. Bars

berlandieri. BSC, bundle-sheath cell; MC, mesophyll cell; V, vasc



Fig. S3. Leaf structure of Chenopodium species with proto-Kranz anatomy (A—C) and Amaranthus
dubius, which has Kranz anatomy (D, C, control). (A) C. ficifolium; (B) C. formosanum; (C) C.
giganteum. BSC, bundle-sheath cell; MC, mesophyll cell; V, vascular bundle. Bars = 50 pm.
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Fig. S4. Immunohistochemical staining of GDC-P in mesophyll and bundle-sheath cells of

Chenopodium species with non-Kranz anatomy. (A) C. hians; (B) C. incanum; (C) C.

leptophyllum;, (D) C. pallidicaule; (E) C. quinoa; (F) C. standleyanum. BSC, bundle-sheath

cell; MC, mesophyll cell; V, vascular bundle. Bars = 50 um.



Fig. S5. Immunohistochemical staining of GDC-P in mesophyll and bundle-sheath cells of
Chenopodium species with proto-Kranz anatomy. (A) C. album (Finland); (B) C. album (France);
(C) C. album (Fukuoka); (D) C. album (Poland); (E) C. album (Tsukuba); (F) C. berlandieri.
BSC, bundle-sheath cell; MC, mesophyll cell; V, vascular bundle. Bars = 50 pm.
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Fig. S6. Immunohistochemical staining of GDC-P in mesophyll and bundle-sheath cells of Chenopodium
species with proto-Kranz anatomy (A—C) and Amaranthus cruentus, which has Kranz anatomy (D, C,
control). (A) C. ficifolium; (B) C. formosanum; (C) C. giganteum. BSC, bundle-sheath cell; MC,

mesophyll cell; V, vascular bundle. Bars = 50 um.



Fig. S7. Immunohistochemical staining of Rubisco LSU in mesophyll and bundle-sheath cells of

Chenopodium species. (A) C. vulvaria (non-Kranz); (B) C. album (India, proto-Kranz); (C) C.
album (Poland, proto-Kranz); (D) C. album (Arizona, USA, Kranz-like). BSC, bundle-sheath

cell; MC, mesophyll cell; V, vascular bundle. Bars = 50 um.
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Fig. S8. Ultrastructure of mesophyll cells (A, D, G, J, M) and bundle-sheath cells at a low (B, E, H, K, N) and at a
high (C, F, I, L, O) magnification in Chenopodium species. (A—C) C. atrovirens; (D-F) C. pallidicaule; (G-1) C.
album (Poland); (J-L) C. nevadense; (M—O) C. strictum. BSC, bundle-sheath cell; ICS, intercellular space; MC,

mesophyll cell; V, vascular bundle; ¢, chloroplast; mt, mitochondrion; n, nucleus. Bars =3 um.
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S9. Immunogold localization of GDC-P in mesophyll (A, C, E) and bundle-sheath cells
(B, D, F) cells of Chenopodium species. (A, B) C. vulvaria; (C, D) C. album (India); (E,
F) C. album (Arizona, USA). BSC, bundle-sheath cell; ICS, intercellular space; MC,
mesophyll cell; V, vascular bundle; ¢, chloroplast; mt, mitochondrion; s, starch grain.

Bars=1 pm.



